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Problem  of  fine  structure.  L.  Janicki  and  E. 
Lau  (Z.  Physik,  1925,  35,  1 — 0). — New  measurements 
of  Av  in  the  Balmer  lines  have  been  made  on  the 
Lummer-Gehrckc  photographic  plates  previously 
obtained  by  Gehreke  and  Lau.  The  distance  apart 
of  the  blackening  maxima  is  AX  =0-132  A.  and 
therefore  Av  for  Ha=0-Z07.  This  is  in  agreement 
with  Sommerfeld’s  original  selection  rule  (cf.  Birge, 
A.,  1921,  ii,  666),  based  on  measurements  on  the 
helium  spark  line  4686,  but  not  with  the  theory  of 
Rubinowicz,  Bohr,  and  Kramer,  which  involves  the 
conception  of  an  electric  field.  The  values  of  Av  for 
IIe  and  for  Hy  found  were  0-305  and  0-315,  respect¬ 
ively.  These  are  lower  than  those  found  by  earlier 
investigators.  All  experimental  values  in  these  two 
cases  are  lower  than  the  theoretical.  M.  S.  Burr. 

Excitation  of  the  spectra  of  nitrogen  by 
electron  impacts.  O.  S.  Duffendack  and  D.  C. 
Duncan  (Physical  Rev.,  1924,  [ii],  23,  295). — On 
excitation  of  the  spectra  of  nitrogen  in  low-voltage 
arcs  in  a  mixture  of  nitrogen  and  mercury  vapour 
below  the  ionising  potential  and  in  nitrogen  alone 
above  that  potential,  also  in  a  three-electrode  tube 
at  low  pressures,  the  first  and  second  positive  bands 
appeared  below  the  ionising  potential  and  are  assigned 
to  the  neutral  molecule.  Two  new  low-potential 
groups  were  found  in  the  ultra-violet.  The  negative 
bands  are  emitted  by  the  ionised  molecule,  and  are 
physically  related  to  a  new  group  in  the  ultra-violet. 
The  line  spectrum  appears  at  about  70  volts  in 
ordinary  arcs,  or  at  30  volts  in  intense  arcs. 

A.  A.  Eldridge. 

New  members  in  the  series  spectrum  of 
trebly  ionised  silicon.  R.  A.  Sawyer  and  R.  F. 
Paton  (Physical  Rev.,  1924,  [ii],  23,  108). — The  close 
relationship  between  the  series  spectrum  of  trebly 
ionised  silicon  (Fowler,  A.,  1923,  ii,  447)  and  that  of 
doubly  ionised  aluminium  (Paschen,  A.,  1923,  ii,  672) 
is  pointed  out.  Lines  in  the  vacuum  spark  spectrum 
of  silicon  have  been  examined  for  the  presence  of 
series  members.  A.  A.  Eldridge. 
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Structure  of  the  spectra  of  elements  of  the 
iron  series.  M.  A.  Catalan  (Anal.  Fis.  Quim.,  1925, 
23,  395 — 408). — Considering  the  arc  and  spark 
spectra  of  the  elements  19  (potassium)  to  28  (nickel), 
it  appears  that  the  spectra  of  the  first  five  elements 
resemble  those  of  the  second  five  elements.  The 
azimuthal  quantum  numbers  of  the  fundamental  levels 
are  the  same  for  corresponding  elements.  The 
multiplicity  of  the  term  of  greatest  stability  increases 
to  a  maximum  for  “  24  (manganese).”  Some  correla¬ 
tions  are  found  between  the  resonance  lines  and  the 
multiplicity  of  their  terms.  Certain  regularities  are 
also  found  for  the  “  raiesultimes  ”  for  these  elements. 
The  experimental  rule  that  the  “  raies  ultimes  ”  are 
always  found  in  multiplets  of  the  type  k — >  £+1  is 
explained.  Both  in  arc  and  spark  spectra  terms  are 
regular  when  multiplicity  is  increasing,  inverted  when 
multiplicity  is  decreasing,  whilst  both  regular  and 
inverted  terms  occur  at  the  maxima  and  minima. 

G.  W.  Robinson. 

Under-water  spark  spectrum  of  a  number  of 
elements.  (Miss)  M.  C.  W.  Buffam  and  H.  J.  C. 
Ireton  (Trans.  Roy.  Soc.  Canada,  1925,  [iii],  19,  III, 
113 — 118). — The  under- water  spark  spectra  of  gold, 
silver,  copper,  cobalt,  nickel,  antimony,  and  bismuth 
have  been  investigated.  The  wave-lengths  observed 
as  showing  inversion  are  tabulated.  J.  S.  Carter. 

Line  and  band  absorption  of  copper  and  its 
fine-structure  lines.  H.  Stucklen  (Z.  Physik, 
1926,  34,  562 — 585). — The  source  of  the  spectra  was 
the  oscillatory  discharge  between  copper  electrodes 
under  water.  In  addition  to  a  spectrum  resembling 
that  of  the  alkalis,  there  is  one  the  ground  lines  of 
which  form  a  multiple-system — probably  quadruplets. 
This  indicates  that  in  the  case  of  copper,  not  only  the 
4-,  electron,  but  also  a  3S  electron  functions  as  a 
valency  electron.  Satellites  accompany  many  lines 
and  are  attributed  to  unstable  copper  molecules. 
An  absorption  band  at  2240-69  A.  was  resolved  into 
its  branches,  and  from  the  calculated  moment  of 
inertia  it  is  probably  due  to  a  copper  hydride. 

E.  B.  Ludlam. 
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Spectrum  of  rubidium  at  low  voltages.  E.  H. 
Newman  (Phil.  Mag.,  1925,  [vi],  50,  1276— 12S2; 
cf.  A.,  1925,  ii,  1014). — Rubidium  vapour  has  been 
subjected  to  bombardment  by  electrons  of  known 
energy,  and  the  corresponding  emission  spectra  have 
been  photographed.  The  method  was  the  same  as 
that  previously  used  in  experiments  with  sodium  and 
potassium  vapour.  With  increasing  electron  energy, 
the  spectral  lines  of  rubidium  are  excited  in  the  order 
corresponding  with  the  displacement  of  the  valency 
electron  to,  and  its  return  from,  the  various  outer 
non-radiating  orbits.  At  1-7  volts  (calc.  1-58  volts), 
the  first  doublet  of  the  principal  series  appeared. 
When  the  electron  energy  reaches  the  ionisation 
potential,  4-2  volts  (calc.  4T6  volts),  the  complete 
arc  spectrum  is  emitted.  A.  B.  Manning. 

Structure  of  the  mercury  green  line  5460-74  A. 
and  of  the  Balmer  lines  of  hydrogen.  J.  C. 

McLennan  and  H.  J.  C.  Ireton  (Trans.  Roy.  Soc. 
Canada,  1925,  [iii],  19,  III,  77 — S6). — The  mercury 
line  5460-74  A.  has  been  resolved  into  12  components 
by  means  of  a  45-plate  echelon.  When  crossed  with 
a  smaller  echelon,  it  was  shown  that  two  components 
had  overlapped,  the  number  of  components  being  in 
reality  13.  An  attempt  has  been  made  to  obtain  a 
photographic  record  of  the  third  member  of  the 
predicted  fine  structure  of  the  Balmer  lines.  Examin¬ 
ation  of  the  H*  and  11  ^  lines  revealed  no  indication 
of  this  third  member.  If  it  exists,  its  intensity  is 
many  times  less  than  that  predicted.  J.  S.  Carter. 

Analysis  of  the  spectra  of  thallium  by  electrode¬ 
less  discharge.  IV.  C.  McQuarrie  (Trans.  Roy. 
Soc.  Canada,  1925,  [iii],  19,  III,  57— 62).— About  140 
lines  in  the  region  3700 — 6500  A.  are  tabulated  and 
classified  as  arc  lines,  and  the  three  successive  groups 
of  spark  lines  in  order  of  their  difficulty  of  excitation — 
which,  it  is  probable,  correspond  with  the  spectra  of 
singly,  doubly,  and  trebly  ionised  atoms,  although 
it  is  possible  they  include  lines  of  higher  order.  It  is 
suggested  that  the  line  54SS-79A.,  measured  by 
Paschen  (A.,  1910,  ii,  1014)  in  the  arc,  might  be  a 
spark  lino  superimposed  on  the  arc  line. 

J.  S.  Carter. 

Coloured  photographs  of  line  spectra.  C. 
Schaefer  and  C.  Bormuth  (Physikal.  Z.,  1925,  26, 
697 — 69S). — The  spectra  of  neon,  helium,  and  hydrogen 
can  be  successfully  photographed  on  “  Agfa  ”  colour 
plates  by  suitable  adjustment  of  the  time  of  exposure 
of  the  different  regions  of  the  spectra.  This  is  dono 
by  introducing  screens  of  black  paper  in  front  of  the 
plate  in  the  spectrograph.  In  photographing  the 
mercury  spectrum,  however,  the  yellow  line  (579  (iii) 
is  always  shown  as  green,  although  the  sodium 
D-line  (5S9  ;^t)  is  correctly  rendered.  The  red 
granules  of  the  colour  plate  transmit  the  latter  but 
not  the  former,  and  the  green  granules  transmit  only 
the  yellow  mercury  line.  A.  B.  Manning. 

Theory  of  broadening  of  spectral  lines.  L. 

Messing  (Z.  Phvsik,  1925,  34,  611— 621).— The 
mutual  effect  of  the  same  kind  of  atoms  in  the  same 
quantum  state  is  greater  than  that  produced  by 


unlike  atoms.  The  broadening  of  spectral  lines  in 
conscquenco  of  the  Stark  effect  due  to  the  electric 
field  of  neighbouring  molecules  must  be  greater  for 
the  same  gas  than  for  the  same  pressure  of  a  foreign 
gas.  If  this  is  so,  the  effect  should  be  observable  in 
the  case  of  absorption  in  the  principal  series  of  the 
alkali  metals.  E.  B.  Ludlam. 

Theory  of  the  continuous  spectrum.  R.  D. 
Ivleeman  (Physical  Rev.,  1924,  [ii],  23,  295). — A 
theory  of  the  continuous  spectrum  is  based  on  the 
facts  that  the  mass  of  an  atom  is  located  mainly  at  its 
nucleus,  and  that  its  electrical  moment  IIP  ==  10_19iV2/3, 
where  N  is  the  atomic  number.  A.  A.  Eldridge.^ 

Soft  .X-rays  from  certain  metals.  C.  T.  Chtj 
(J.  Franklin  Inst.,  1925,  200,  615— 627).— Soft 
X-rays  from  nickel,  iron,  and  copper  have  been 
examined  by  bombarding  a  target  of  the  metal  under 
investigation  with  electrons  from  a  hot  filament  in  as 
high  a  vacuum  as  possible,  and  studjdng  the  photo¬ 
electric  emission  from  a  second  electrode  exposed  to 
the  resulting  radiation  from  the  target.  The  curves 
obtained  by  plotting  the  photo-electric  current  against 
the  accelerating  potential  between  filament  and 
target,  which  was  never  more  than  120  volts,  display 
breaks  at  voltages  52,  68,  and  SO  for  iron,  49,  75,  and 
9S  for  nickel,  and  30,  49,  62,  79,  and  90  for  copper. 
These  values  are  not  in  very  close  agreement  with 
those  obtained  by  other  investigators,  but  there  is  no 
agreement  among  the  latter.  Various  possible  inter¬ 
pretations  of  the  results  are  discussed,  and  it  is 
suggested  that  they  arc  to  some  extent  consistent 
with  what  might  be  expected  from  the  position  and 
order  of  the  elements  in  the  periodic  table.  Experi¬ 
ments  with  selenium  were  not  successful  owing  to  its 
vaporisation.  M.  S.  Burr. 

Fine  structure  of  certain  X-ray  absorption 
edges.  IC.  Chamberlain  (Physical  Rev.,  1925,  [ii], 
26,  525 — 536). — if -Absorption  edges  for  titanium, 
vanadium,  chromium,  and  manganese  were  found  at 
24S9-5,  2261-9,  2064-9,  and  1S91-4  N,  respectively, 
and  Aoi-absorption  edges  for  tin  and  antimony  at 
3146-9  and  2991-5  X,  respectively,  in  good  agreement 
with  the  positions  of  the  white  lines  observed  by 
Coster.  Coster’s  lines  are  therefore  due,  in  the  case 
of  compounds  of  higher  valency,  to  the  reduced 
elements.  The  edges  observed  by  Lindh  near  4988  X 
for  sulphur  compounds  aro  probably  due  to  sexavalent 
sulphur,  owing  to  the  oxidation  of  sulphides  or 
sulphites  in  the  X-ray  beam.  Evidence  -was  obtained 
of  the  reduction  of  iodic  acid  and  of  potassium 
permanganate  by  exposure  to  X-rays;  sulphurous 
acid  also  is  oxidised  in  the  absence  of  free  oxygen. 
A  theoretical  explanation  of  the  valency  changes  is 
advanced.  A.  A.  Eldridge. 

Fine  analysis  of  the  Stark  effect  for  lift  and 
He  4686  A.  J.  S.  Foster  (Physical  Rev.,  1924,  [ii], 
23,  765 — 766). — Many  photographs  taken  by  Lo 
Surdo’s  method  show  all  the  components  observed  by 
Stark  which  agreo  with  the  theory,  and  no  others. 
It  is  suggested  that  the  spurious  components  are 
produced  by  variations  in  the  direction  of  tho  applied 
field.  The  explanation  is  supported  by  analyses  of 
He  4922,  4472  A.  A.  A.  Eldridge. 
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Quadratic  Stark  efiect  of  the  alkalis.  W. 
Thomas  (Z.  Physik,  1925,  34,  5S6 — 601). — A  formula 
is  developed  for  the  quadratic  Stark  effect  and 
calculated  results  compared  with  experimental. 

E.  B.  Ludlam. 

Dissociation  of  hydrogen  and  nitrogen  by 
mercury  atoms  excited  in  an  arc.  K.  T.  Compton 
and  0.  S.  Dueeendack  (Physical  Rev.,  1924,  [ii], 
23,  109). — In  an  electric  arc  discharge,  hydrogen  is 
apparently  dissociated  abnormally  rapidly  when 
excited  mercury  atoms  are  present  in  large  concen¬ 
tration,  the  effect  being  ascribed  to  a  transfer  of 
energy  on  collision.  Nitrogen  is  less  affected. 

A.  A.  Eldridge. 

Metastable  2 p3  state  of  mercury  atoms.  S. 
Loria  (Proc.  Nat.  Acad.  Sci.,  1925,  11,  673 — 679). — 
Mercury  atoms  activated  by  2537  A.  remain  in  the 
2p2  state  for  about  10'7  sec.  In  a  gaseous  system 
containing  mercury,  thallium,  and  nitrogen,  the  two 
latter  in  excess,  collisions  between  activated  mercury 
atoms  and  thallium  atoms  result  in  thallium  activ¬ 
ation  followed  by  its  fluorescence  and  a  constant  energy 
distribution  between  the  different  lines.  Collisions 
between  nitrogen  atoms  and  activated  mercury  atoms 
may  be  (a)  of  the  second  kind  (activation  energy 
converted  into  kinetic  energy  of  the  colliding  particles) 
or  (6)  of  such  a  kind  that  the  main  part  of  the  activ¬ 
ation  energy  is  retained  in  the  2p3  state  of  the  mercury 
atom  and  the  remainder  is  converted  into  kinetic 
energy.  Such  a  partly  activated  atom  should  retain 
its  energy  for  a  definite  time,  depending  on  its  environ¬ 
ment.  The  intensity  of  the  indirectly  excited 
fluorescence  spectrum  of  thallium  is  a  measure  of  the 
total  number  of  activated  mercury  atoms.  It  is 
shown  theoretically  that  an  estimate  of  the  order 
of  magnitude  of  the  duration  of  the  2p3  state  may  be 
obtained  from  a  comparison  of  the  blackening  of  the 
photographic  plate  by  a  given  thallium  fluorescence 
line  excited  first  with  and  afterwards  without  the 
resence  of  nitrogen  in  the  sealed  tube.  Photographs 
y  the  author  have  been  measured  by  a  registering 
microphotometer.  The  duration  of  the  2 p3  state 
would  be  infinite  in  a  vacuum,  and  actually  varies 
with  the  gaseous  pressures  and  temperatures.  The 
calculated  order  of  magnitude,  10-4  sec.,  agrees  with 
Webb’s  values.  R.  A.  Morton. 

Normal  cathode  fall  in  krypton  and  xenon.  A. 
Gunther-Schulze  (Z.  Physik,  1925,  34,  549 — 552). — 
The  normal  cathode  fall  of  potential  is  taken  as  the 
lowest  voltage  obtained  as  the  distance  between  the 
anode  and  cathode  is  reduced.  With  an  iron  cathode, 
the  values  are  215  and  306  volts  for  krypton  and  xenon, 
respectively.  Krypton  gives  with  an  aluminium 
cathode  188  volts  and  with  a  platinum  cathode  237 
volts.  The  heavier  gas  is  more  difficult  to  ionise. 

E.  B.  Ludlam. 

Photo-electric  valve  coated  with  potassium. 

V.  M.  Albers  (Physical  Rev.,  1925,  [ii],  26,  671 — 
077), — A  further  investigation  of  Tvkocinski-Tyko- 
einer  and  Kunz’s  observation  (A,,  1924,  ii,  586)  of  the 
amplification  on  exposure  to  light  of  the  electron 
current  passing  through  a  valve  bearing  a  transparent 
film  of  potassium  on  the  walls.  A.  A.  Eldridce. 


Photo-electric  threshold  for  mercury.  C.  B. 
Kazda  (Physical  Rev.,  1925,  [ii],  26,  643 — 654). — 
Using  carefully  purified  mercury  flowing  in  a  vacuum, 
the  intrinsic  photo-electric  threshold  for  mercury  was 
observed  to  be  2735  A-,  corresponding  with  a  photo¬ 
electric  work  function  of  4-52  volts. 

A.  A.  Eldridge. 

Variation  in  the  photo-electric  emission  from 
platinum.  A.  E.  Woodruff  (Physical  Rev.,  1925, 
[ii],  26,  655 — 670). — Clean  platinum  wras  insensitive 
to  mercury  arc  radiation,  but  became  sensitive  when 
heated  electrically  at  about  250s,  although  not  at 
higher  temperatures  obtained  by  means  of  an  electric 
oven.  Insensitivity  can  be  induced  by  prolonged 
heating  at  a  high  temperature  and  loiv  pressure, 
owing  to  a  shift  of  the  threshold  to  short  wave-lengths. 
The  results  may  be  accounted  for  by  the  assumption 
of  an  initial  adsorbed  layer  of  gas  on  the  surface, 
retarding  the  escape  of  the  photo-electrons,  but  the 
layer  formed  when  the  whole  apparatus  is  heated  at  a 
high  temperature  is  probably  not  identical  with 
that  originally  present.  A.  A.  Eldridge. 

Chemical  statics  of  electronic  phenomena.  L. 
Rolla  and  G.  Piccardi  (Atti  R.  Accad.  Lincei, 
1925,  [vi],  2,  334—336;  ef.  A.,  1925,  ii,  1018).— It 
follows,  from  the  application  of  the  mass  action  law 
to  the  phenomenon  of  atomic  ionisation,  that  in  a 
mixture  of  two  types  of  atoms  the  degree  of  ionisation 
of  each  type  is  proportional  to  its  ionisation  constant. 
This  relationship  is  confirmed  by  an  examination  of 
data  for  the  ionisations  in  systems  containing  the 
following  pairs  of  atoms ;  barium-strontium,  lithium- 
sodium,  sodium-molybdenum,  thallium-molybdenum, 
and  sodium-potassium.  F.  G.  Tryhorn. 

Scattering  of  electrons  in  ionised  gases.  I. 
Langmuir  (Physical  Rev.,  1925,  [ii],  26,  585 — 613). — 
Experiments  with  hot  cathodes  indicate  the  presence 
of  three  groups  of  electrons  :  primary,  secondary, 
and  ultimate ;  in  the  uniform  positive  column  of  arcs, 
only  ultimate  electrons  are  present.  The  velocity 
distribution  of  the  electrons  is  examined,  and  a 
theory  of  the  mechanism  of  electron  scattering  is 
advanced.  A.  A.  Eldridge. 

Motion  of  electrons  in  gases.  J.  S.  Townsend 
(J.  Franklin  Inst.,  1925,  200,  563 — 590). — The  motion 
of  electrons  through  a  gas  has  been  investigated  by 
determining  experimentally  the  velocity  of  agitation 
U  and  also  the  velocity  W  in  the  direction  of  an 
applied  electric  field.  The  method  employed  for 
measuring  U  consists  in  determining  the  divergence 
of  a  stream  of  electrons  moving  in  a  uniform  field. 
If  three  electrodes  in  one  plane  receive  the  electrons, 
the  ratio  R  of  the  amount  of  charge  received  by  the 
central  electrode  to  the  total  charge  on  all  three 
decreases  as  the  divergence  increases,  and  is  a  function 
of  U.  R  tends  to  diminish  as  the  gas  pressure  is 
reduced,  indicating  an  increase  in  U.  R  may  be 
plotted  as  a  function  of  Zjk,  where  Z  is  the  electric 
field  and  k  is  the  ratio  of  the  energy  of  agitation  of  a 
charged  particle  in  the  gas  to  the  energy'  of  agitation 
of  a  molecule  of  the  gas,  and  is  a  function  of  Zip,  p 
being  the  pressure  of  the  gas.  In  moist  gases,  w'here 
the  charged  particles  are  mainly  ions,  k  is  approxim- 
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atcly  J,  and,  for  a  given  electric  field,  the  name 
value  of  11  iff  obtained  for  different.  guHCH  over  a  largo 
range  of  pressure;  thin  indicates  that  there  am  no 
free  electrons.  In  dry  guana,  the  values  of  Jl  am 
much  amaller  than  in  inoiaf,  for  certain  ranges  of 
electric  force  and  pressure.  Alan,  in  dry  gaaea  the 
divergence  obtained  with  a  given  electric  force 
increases  aa  the  pressure  ia  reduced.  Thua  the  value 
of  h  ia  large  and  inereaaea  uh  p  ia  reduced.  It  can 
hence  he  .shown  that  the  muH.a  of  the  charged  particles 
must  he  small  compared  with  that  of  a  molecule,  that 
ia,  electrons  move  freely  in  the.  gas.  From  a  com- 
parison  of  the  divergences  of  strcains  of  electrons  in 
different  gases  at  20  mm.  pressure,  it  has  been  shown 
that,  with  the  same  field  and  pressure,  the  energy  of 
agitation  of  electrons  is  greater  in  helium  than  in 
nitrogen,  and  greater  in  nitrogen  than  in  hydrogen. 
U  is  found  to  he  (1  do x  10'*  y. V k)  cm. /see.  The 
velocity  IF  in  the  direction  of  the  held  iias  been 
determined  experimentally  in  the  same  apparatus 
by  superposing  on  the  electric  field  a  magnetic 
field  at  right  angles,  and  measuring  the  deviation 
thus  produced  in  the  electron  current.  IF  is  not 
proportional  to  Z,  blit  is  a  function  of  the  ratio  Zjp. 
Agreement  between  the  values  of  U  and  IF  for  a  given 
value  of  Zip  for  a  large  pressure  range  indicated  the 
absence  of  ions  in  nitrogen,  carbon  dioxide,  carbon 
monoxide,  argon,  neon,  and  Indium.  Jons  were 
detected  in  oxygen,  nitrous  oxide,  and  nitric  oxide. 
The  mean  free  path  of  the  electrons  in  different  gases 
for  several  values  of  Z/p  lias  been  deduced,  and  also 
the  proportion  X  of  the  energy  of  an  electron  lost  by 
collision  with  a  molecule.  M.  S.  Bunn. 

Evaporation  of  electrons.  VV.  Kchottky  (Z. 
Physik,  1025,  34,  045 — 075), — It  is  not  the  specific 
heat  of  the  electrons  in  a  metal  but  the  change  in  the 
specific  heat  by  loss  of  electrons  which  determines 
the  variation  with  temperature  of  the  thermodynamic 
potential  of  the  electrons  in  the  metal.  This  change 
of  specific  heat  is  related  to  the  Thomson  effect  and 
the  thermo-electric  force  between  the  same  metal 
hot  and  cold;  the  latter  can  exist  only  when  the 
effect  of  heat  is  to  produce  in  the  metal  an  internal 
state  differing  from  the  normal  state. 

E.  B.  Ludlam. 

Electron  paths.  A.  GOnthkr-Schulze  (Z. 
Physik,  1925,  34,  639 — 644). — A  method  is  given  for 
calculating  the  path  of  an  electron  emitted  from  a 
hot  filament  in  a  homogeneous  field  and  in  a  simple 
case  for  a  field  which  is  not  homogeneous. 

E.  B.  Ludlam. 

Absorption  coefficient  for  slow  electrons  in 
mercury  vapour.  R.  B.  Brode  (Proc.  Physical 
Soc.,  1025,  38,  77— 79).— Sec  A.,  1925,  ii,  1020. 

Collisions  of  the  second  kind.  H.  D.  Smyth 
(Proc.  Nat-  Acad.  Sci.,  1925,  11,  679 — 682). — The 
electron  affinity  of  iodine  has  been  employed  in  an 
attempt  at  the  direct  verification  of  the  existence  of 
collisions  of  the  second  kind.  If  an  electron  comes 
within  the  field  of  a  neutral  iodine  atom,  and  before 
the  electron  affinity  of  3-5  volts  is  fully  satisfied, 
i. €.,  before  the  process  of  binding  the  electron  is  com¬ 
pleted,  a  second  clectrnn  “  collides  ”  with  the  new 


system,  the  second  electron  may  gain  kinetic  energy 
by  a  collision  of  the  second  kind.  Experiments  have 
boon  carried  out  which,  although  not  Conclusive, 
support  the  idea.  Preliminary  work  on  the  decom¬ 
position  of  ozone  affords  promising  but  not  yet 
definitive  results.  K.  A.  Morton. 

Rolativo  production  of  negative  and  positive 
ions  by  oloctron  collisions.  F.  L.  Moiii.hk 
(Physical  Rev.,  1925,  |ii],  26,  614 — 621). --In  an 
investigation  of  the  ionisation  produced  by  electron 
collision,  current -voltage  curves  were  obtained  for 
mercuric  chloride  and  hydrogen  chloride  which  were 
similar  to  those  for  mercury  and  iodine,  respectively, 
the  negative  ion  current  being  small  compared  with 
the  positive  for  electron  currents  of  the  order  of  10'® 
amp.,  and  pressures  of  about  0-001  mm.  The  results 
do  not  support  tho  theory  that  electron  collisions 
dissociate  polar  molecules  into  positive  and  negative 
ions,  but  indicate  that  tho  primary  effect  is  the 
production  of  a  positive  molecular  ion. 

A.  A.  Ei.oiudok. 

Free  path  of  slow  protons  in  helium.  A.  .1. 
I)km esTKa  (Nature,  1925,  116,  900 — 901). — -Positively 
charged  hydrogen  atoms  with  velocities  acquired  by 
falling  through  300 — 900  volts  possess  an  unexpected 
range  in  helium  and  other  gases,  and  they  remain 
charged  throughout  tho  entire  path.  Apparently  no 
free  electrons  are  produced  by  protons  of  tho  velocity 
used  ;  tho  result  is  anticipated  in  the  case  of  helium 
from  energy  considerations.  Singly-charged  helium 
atoms  disappear  when  the  pressure  is  increased  to 
0-027  mm.  of  mercury;  charged  hydrogen  molecules, 
which  disappear  at  0-07  mm.,  arc  probably  dissociated 
on  collision  without  alteration  of  velocity  or  direction. 

A.  A.  Eddridoe. 

Ions  from  hot  platinum.  H.  A.  Erikson 
(Physical  Rev.,  1925,  [ii],  26,  625 — 628). — Measure¬ 
ments  of  mobility  and  of  current-voltage  relations 
indicate  that  tho  single  negative  ion  and  the  final 
positive  ion  from  platinum  are  air  ions ;  the  initial 
positive  ion  may  also  he  an  air  ion  (cf.  ibid.,  1923, 
21,  720;  A.,  1925,  ii,  6).  A.  A.  Eldridge. 

Mobility  of  the  ions  of  the  active  deposits  of 
thorium  and  radium.  II.  A.  Erikson  (Physical 
Rev.,  1925,  [ii],  26,  629 — 632). — In  each  case,  as 
with  actinium,  two  positive,  active  substances  differ¬ 
ing  in  mobility  were  found;  probably  one  is  singly, 
and  the  other  doubly  charged  (cf.  A.,  1925,  ii,  79). 

A.  A.  Eldbidge. 

Chemical  action  of  gaseous  ions  produced  by 
a-particles.  VI.  Reactions  of  oxides  of  carbon. 
S.  C.  Lind  and  D.  C.  Bardweld  (J.  Amer.  Cheni. 
Soc.,  1925,  47,  2675—2697;  cf.  A.,  1919,  ii,  210; 
1924,  ii,  11,  12,  S40). — In  many  reactions  produced 
by  a-particles  from  radon,  the  ratio  — MjN  of 
molecules  decomposed  to  a-particles  is  a  few-  units 
greater  than  unity.  This  is  ascribed  to  the  formation 
of  clusters  of  a  primary  ion  and  one  or  more  neutral 
molecules.  When  a  gas  like  oxygen  is  present,  which 
has  a  great  affinity  for  free  electrons,  these  are  trapped 
to  form  02“,  which  can  then  react  and  may  also 
form  clusters  with  neutral  molecules,  thus  further 
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increasing  the  ratio  — MjN.  When  this  occurs, 
oxidation  replaces  all  reactions  that  would  take  place 
in  its  absence,  and  it  is  assumed  that  final  chemical 
action  docs  not  result  until  electrical  neutralisation 
is  brought  about  by  recombination  of  the  positive 
and  negative  ions  or  clusters.  The  chemical  reactions 
taking  place  in  a  number  of  gases  mixed  with  radon 
have  been  followed  by  the  pressure  changes  and  by 
chemical  analysis  of  the  final  gaseous  products:  in 
some  eases,  pressure  measurements  have  also  been 
made  at  sufficiently  low  temperatures  to  freeze  out 
one  or  more  components.  Tn  the  decomposition  of 
carbon  monoxide,  the  ratio  MjN  is  about  2,  but 
falls  as  the  reaction  progresses.  The  products  are 
carbon  dioxide,  carbon,  and  a  substance  which  is 
deposited  on  the  wall  of  the  vessel  and  is  probably 
a  suboxide  of  carbon;  the  ratio  of  carbon  monoxide 
lost  to  carbon  dioxide  formed  is  3  :  1.  In  the  presence 
of  radon,  carbon  monoxide  is  oxidised  by  oxygen 
and  the  ratio  — M /N  is  0 ;  it  is  concluded  that  clusters 
CO02-C0  with  single  positive  or  negative  charges 
are  formed  from  C0  +  ,  02  ' ,  or  02~,  but  not  from  CO", 
and  that  the  final  reaction  is  (C0-02-C0) !  b 
(C0*02-C0)-~4C02.  The  rate  is  practically  un¬ 
affected  by  the  carbon  dioxide  formed.  At  the 
temperature  of  liquid  air,  the  velocity  was  half  that 
at  25°,  proving  that  moisture  is  unnecessary  for  the 
ionic  reaction.  Under  a-radiation,  carbon  monoxide 
and  hydrogen  combine  to  form  a  white  solid,  which 
may  he  a  polymeride  of  formaldehyde,  and  the  ratio 
—MjN  is  3.  Carbon  dioxide  is  not  decomposed, 
but  it  is  probable  that  ionisation  and  complex 
formation  take  place,  the  complexes  re-forming  carbon 
dioxide  when  neutralised.  Hydrogen  and  carbon 
dioxide  react,  forming  water,  a  very  little  carbon 
monoxide,  probably  carbohydrates,  but  no  methane; 
the  ratio  —M/N  is  T7.  In  the  various  mixtures  of 
carbon  monoxide,  carbon  dioxide,  hydrogen,  and 
oxygen,  the  ions  of  both  reactants  are  active. 

A.  Geakf.. 

Ionisation  in  reacting  gases.  A.  K.  Brewer 
(Physical  Pvev.,  1925,  [iij,  26,  633 — 642). — See  A., 
1925,  ii,  919. 

Revision  of  the  atomic  weight  of  germanium. 
II.  Analysis  of  germanium  tetrabromide.  G.  P. 
Baxter  and  W.  C.  Cooper  (J.  Physical  Chem., 
1925,  29,  1364 — 1378). — The  material  from  the 
analysis  of  the  tetrachloride  (A.,  1924,  ii,  690)  pro¬ 
vided  the  germanium  used.  Germanium  tetra- 
bromidc,  prepared  by  heating  the  metal  in  a  current 
of  pure  nitrogen  charged  with  bromine,  was  purified 
by  thirteen  fractional  distillations  in  a  vacuum. 
Neglecting  the  first  four  fractionations,  the  most 
volatile  and  least  volatile  portions  were  then  analysed 
separately.  The  tetrabromide  used  was  free  from 
bromine,  hydrogen  bromide,  arsenic,  and  silicon 
tetrabromide.  Thirty-two  analyses,  in  all,  gave  the 
ratios  GeBg, :  4Ag  and  GeBr4  :  4AgBr,  from  which  the 
atomic  weight  of  germanium  is  found  to  be  72-60 
(Ag  107-880,  Br  79-916),  a  value  identical  with  that 
obtained  from  the  analysis  of  the  tetrachloride  ( loc . 
cit.).  This  agrees  with  Aston’s  results  (Phil.  Mag., 
1924,  [vi],  47,  394)  on  the  isotopes  of  germanium. 

L.  S.  Theobald. 


Energy  liberated  by  radium.  R.  W.  Lawson 
(Nature,  1925,  116,  897 — 898). — The  total  heat 
development  of  1  g.  of  radium,  free  from  its  disin¬ 
tegration  products,  is  calculated  to  he  23-28  or  25-47 
cal.  per  hour,  according  as  the  number  of  atoms  of 
radium  disintegrating  per  second  per  1  g,  of  the 
element  is  taken  to  be  3-40  or  3-72X1010,  respectively. 
Hess’  experimental  value  Is  25-2  cal. /hour,  but  when 
cognisance  Is  taken  of  the  amount  of  y-radlation 
unabsorbed  under  the  experimental  conditions  em¬ 
ployed,  it  is  computed  that  the  corrected  value  cannot 
greatly  differ  from  25-5  cal./hour.  Support  is  thus 
given  to  the  essential  correctness  of  the  value  Z— 
3-72  xlO10,  in  harmony  with  Kovarik’s  work.  The 
data  employed  in  the  calculations  are  quoted. 

A.  A.  Eldridge. 

Extraction  and  purification  of  tbe  active 
deposit  of  long  life  from  radium.  (Mlle.)  I. 
Curie  (.J.  Chim.  physique,  1925,  22,  471 — ‘187). — The 
method  of  recovery,  from  tubes  which  have  contained 
radon,  of  the  active  deposit  containing  radium-Z), 
radium-E,  and  polonium  is  described,  together  with 
their  separation,  and  in  particular  the  Isolation  of 
the  polonium.  The  methods  employed  for  measuring 
their  activities  are  also  described. 

A.  E.  Mitchell. 

Theory  of  tbe  range  of  a -particles.  L.  Loeb 
and  E.  Condon  (J.  Franklin  Inst.,  1925,  200,  595 — 
607). — According  to  previous  calculations  of  the 
ranges  of  a-particles  by  applying  the  concept  of 
quantised  energy  exchanges  to  the  classical  dyna¬ 
mical  treatment,  assuming  initially  free  electrons  at 
rest  (cf.  Bates,  A.,  1924,  ii,  S13),  the  calculated  stop¬ 
ping  power  of  the  inert  gases  for  a-particles  is  from 
0-6  to  0-8  of  the  observed  stopping  power.  An  error 
in  these  calculations  has  now  been  indicated,  but 
on  correcting  for  this  the  discrepancy  becomes  still 
greater.  Thus  the  energy  of  the  x-partiele  is  spent 
in  processes  other  than  ionisation  and  radiation,  or 
else  the  energy  is  spent  more  freely  in  ionisation  than 
the  theory  employed  permits.  The  error  may  be 
due  to  the  assumption  that  the  electron  is  initially 
at  rest  and  responds  to  the  a-particle  as  if  absolutely 
free,  whereas  the  velocity  of  the  electron  in  its  orbit 
is  probably  of  the  same  order  as  that  of  the  a-partic-le. 

M.  S.  Burr. 

Absorption  of  3-rays  by  matter.  (Mme.)  J.-S. 
Lattes  and  G.  Fournier  (Compt.  rend.,  1925,  181, 
855 — -856). — The  mass  coefficient  of  absorption,  x.  of 
bands  of  secondary  3-rays  is  given  by  the  relation 
x—a+bN,  where  A’  is  the  atomic  number  of  the 
absorbent,  «— 5-73  and  6  =0-0547.  The  ratio,  a  b, 
is  the  same  as  for  the  3-rays  of  radium-E,  which  also 
obey  the  linear  law.  For  an  explicit  emission 
potential,  F,the  relation  x—(a-j-bX)  ./(F)  is  proposed ; 
the  nature  of  /(F)  is  not  given.  S.  K.  Tweedy. 

Number  of  particles  in  tbe  3-ray  spectra  of 
radium-B  and  radium-C.  R.  \Y.  Gurney  (Proc. 
Roy.  Soc.,  1925,  A,  109,  540 — 561). — The  origin  of 
the  “  continuous  ”  3*ray  spectrum  of  a  radioactive 
material  is  still  open  to  discussion.  It  has  been 
uncertain  whether  it  consists  of  the  electrons  ejected 
from  the  nucleus  during  disintegration  or  whether  it 
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is  merely  a  secondary  effect.  This  problem  has  now 
been  attacked  by  measurements  both  of  velocity- 
distribution  in  the  spectrum  and  of  the  total  number 
of  particles  which  constitute  tho  spectrum.  The 
spectrum  was  resolved  by  tho  usual  magnetic  method, 
and  the  particles  were  focussed  on  a  slit  opening  into 
a  Faraday  cylinder,  by  which  the  charge  associated 
with  any  part  of  the  spectrum  could  be  measured. 
It  is  concluded  that  both  radium -7?  and  radium-0 
possess  a  genuine  continuous  (1-ray  spectrum,  quite 
distinct  from  the  line  spectrum  which  is  superimposed 
on  it.  Tho  continuous  speotrum  contains  rather 
more  than  one  electron  for  each  atom  disintegrating, 
which  is  to  bo  expected  if  it  is  formed  of  the  electrons 
ejected  from  the  nucleus.  Tho  continuous  spectrum 
of  radium-71  rises  to  a  maximum  at  170,000  volts, 
and  has  an  upper  limit  at  050,000  volts.  Tho  spec¬ 
trum  of  radium-0  rises  to  a  maximum  at  about 
400,000  volts,  and  has  a  definite  upper  limit  at 
3,150,000  volts.  The  lino  spectrum  is  attributed  to 
tho  conversion  of*y-  into  (3 -rays,  tho  probability  of 
which  is  about  1  in  7.  The  heating  effect  of  tho  p-rays 
of  radium-/?-)- C'  is  5-0  cal.  per  hour  per  g.  Of  this, 
1-3  cal.  are  ascribed  to  radium-/?,  and  4-3  cal.  to 
radium-6'.  S.  Barratt. 

p-Ray  spectrum  of  the  natural  /.-radiation  from 
radium-/!.  D.  II.  Black  (Proc.  Camb.  Phil.  Soc., 
1025,  22,  832 — 833). — Fifteen  lines  of  a  comparatively 
low- energy  P-ray  spectrum  with  energies  extending 
from  4200  to  12G70  volts  have  been  obtained  from 
a  source  of  radium-.fi  in  equilibrium  with  radium-O. 
Under  the  same  experimental  conditions,  radium-0 
gives  no  such  lines,  which  arc  therefore  attributed  to 
radium-#.  It  is  suggested  that  the  electrons  are 
ejected  by  L  X-rays,  from  atoms  of  atomio  number  83, 
acting  on  the  717,  N,  and  0  levels  of  the  samo  atom. 

A.  E.  MiTenELL. 

Natural  A-ray  spectrum  of  radium-/?.  (Sir) 
E.  Rutherford  and  W.  A.  Wooster  (Proc.  Camb. 
Phil.  Soc.,  1025,  22,  834 — 837 ;  cf.  preceding  ab¬ 
stract). — By  the  original  method  of  Rutherford  and 
Andrade  (A.,  1914,  ii,  408,  698),  with  a  rock  salt 
crystal  and  a  radon  tube  as  source,  the  separation 
of  the  strongest  lines  a,  and  pt  of  the  /7-spectrum  of 
radium-77  has  been  measured.  The  results  are  in 
accord  with  tho  separation  deduced  with  the  aid  of 
Coster’s  data  for  an  element  of  atomic  number  83. 
The  results  were  confirmed  by  similar  measurements 
using  a  calcito  crystal.  It  is  certain  therefore  that 
tho  earlier  measurements  of  Rutherford  and  Andrade 
were  in  error  and  that  tho  //-spectrum  has  its  origin 
in  an  atom  not  of  atomic  number  82  but  of  atomic 
number  S3,  or  that  in  this  type  of  disintegration  the 
emission  of  tho  y-ray  follows  instead  of  precedes  the 
escape  of  the  electron.  A.  E.  Mitchell. 

Analysis  of  the  p-ray  spectrum  due  to  the 
natural  /.-radiation  of  radium-/?.  D.  H.  Black 
(Proc.  Camb.  Phil.  Soc.,  1925,  22,  S3S— -843;  cf. 
preceding  abstracts). — By  assuming  that  the  P-ray 
spectrum  from  radium-77  has  its  origin  in  tho  action 
of  rays  corresponding  with  L  X-rays,  generated  within 
the  atom,  on  various  other  atomic  levels,  it  is  shown 
that  eleven  of  the  fifteen  lines  obtained  correspond 


with  an  atom  of  number  83,  whilst  with  an  atom  of 
number  82  it  is  possible  to  account  for  only  six  cf 
them.  The  results  support  the  hypothesis  that 
electrons  arc  ejected  by  y-rays  after  the  nuclear 
change  in  the  atom  has  taken  place.  Similar  measure¬ 
ments  with  thorium-77  show  that  its  P-ray  spectrum 
is  practically  identical  with  that  of  its  isotope 
radium-77,  and  it  is  suggested  that  in  this  case  also 
the  y-rays  arc  emitted  subsequently  to  the  dis¬ 
integration.  A.  E.  Mitchell. 

Atomic  number  of  a  radioactive  element  at 
the  moment  of  emission  of  the  y-rays.  C.  D. 
Ellis  and  W.  A.  Wooster  (Proc.  Camb.  Phil.  Soc., 
1925,  22,  S44 — 848;  cf.  preceding  abstracts). — The 
energies  of  tho  three  main  y-rays  from  radium-7? 
and  the  strongest  of  radium -C  have  been  measured 
to  1%.  The  results  are  in  agreement  with  those 
calculated  when  the  emission  follows  the  nuclear 
disintegration  and  confirm  those  of  Black  and  of 
Rutherford  and  Wooster.  A.  E.  Mitchell. 

p-Ray  type  of  disintegration.  C.  D.  Ellis  and 
W.  A.  Wooster  (Proc.  Camb.  Phil.  Soc.,  1925,  22, 
849 — SCO;  cf.  preceding  abstracts). — In  view  of  the 
results  of  Black,  of  Rutherford  and  Wooster,  and  of 
Ellis  and  Wooster,  it  is  considered  established  that 
in  the  P-ray  type  of  disintegration  the  emission  of  the 
y-ray  takes  place  after  the  ejection  of  tho  electron 
from  the  nucleus.  The  mechanism  of  y-ray  and 
disintegration  electron  emissions  is  discussed.  The 
view  of  Meitner  that  the  y-rays  aro  emitted  during 
tho  reorganisation  of  the  nucleus  after  tho  disturbance 
caused  by  the  disintegration  electron  has  been 
extended  to  tho  idea  that  the  y-rays  arc  emitted  by 
the  electronic  system  of  the  nucleus.  The  similarity 
of  electronic  systems  in  successive  nuclei  of  the  same 
radioactive  family  is  stressed.  The  results  arc  inter¬ 
preted  in  terms  of  level  systems.  Meitner’s  proposals 
for  the  explanation  of  the  inhomogeneity  of  the 
velocities  of  disintegration  electrons  arc  discussed, 
and  it  is  concluded  that  the  electron  is  actually 
emitted  from  the  nucleus  with  a  varying  velocity, 
but  no  explanation  of  this  is  advanced. 

A.  E.  Mitchell. 

Nuclear  structure  of  radioactive  atoms  and 
the  emission  of  y-ray  spectra.  J.  Thibaud 
(Compt.  rend.,  1925, 181,  857 — 859). — On  the  assump¬ 
tion  that  the  nucleus  of  a  radioactive  atom  consists 
of  a  condensed  kernel,  surrounded  by  positive  cor¬ 
puscles  revolving  in  quantised  circular  orbits,  it  is 
shown  that  tho  observed  y-ray  spectra  may  be 
explained  by  the  passage  of  a  positive  corpusclo  from 
one  orbit  to  another  of  higher  energy  level  causing 
the  emission  of  one  quantum  of  y-radiation.  In 
certain  cases,  the  existence  of  fine  structure  within 
the  nucleus  must  be  supposed.  S.  K.  Tweedy. 

Effect  of  sunlight  on  the  radioactivity  of  lead 
and  uranium.  (Mlle.)  S.  Maracineand  (Compt. 
rend.,  1925,  181,  774—776;  cf.  A.,  1925,  ii,  348).— 
When  exposed  to  sunlight,  ordinary  inactive  lead 
acquires  radioactive  properties,  which  may  persist 
for  some  months  after  the  insolation.  The  activated 
lead  affects  a  photographic  plate,  causes  scintil¬ 
lations  on  a  screen  of  zinc  sulphide,  and  has  slight 
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ionising  properties.  After  exposure  to  sunlight,  the 
activity  of  uranium  oxide  shows  marked  variations 
which  may  amount  to  as  much  as  50%  of  the  total 
activity.  If  the  uranium  oxide  is  exposed  simul¬ 
taneously  to  sunlight  and  to  bombardment  by  the 
a -particles  from  polonium,  the  variations  after 
exposure  are  more  frequent  than  for  sunlight  alone. 

W.  Heme-Rothery. 

Possible  significance  of  tetrahedra  numbers 
in  tbe  natural  system  for  atomic  mass  and 
atomic  structure.  H.  Stintzing  (Z.  Phvsik,  1925, 
34,  686 — 697). — All  the  atomic  masses,  including 
isotopes,  can  he  represented  by  a  scheme  of  tetra¬ 
hedra.  One  element  passes  into  the  next  higher  by 
the  addition  of  two  hydrogen  nuclei  about  a  new 
axis  of  symmetry.  Each  fourth  element  requires  a 
special  structure,  the  carbon  type ;  each  eighth 
clement  reverts  to  the  noble  gas  type.  When  iron 
is  reached,  a  type  of  closer  packing  is  introduced, 
and  in  the  sixth  period,  rare  earths  and  platinum 
group,  the  packing  is  still  closer.  The  increase  in 
the  number  of  isotopes  with  increasing  atomic  weight 
is  represented  by  the  increased  possibility  of  adding 
protons  centrally  to  the  tetrahedra;  more  are  pre¬ 
dicted  than  have  yet  been  found.  E.  B.  Ludlam. 

Magnetism  and  tbe  structure  of  atoms  and 
molecules.  B.  Cabrera  (J.  Phys.  Radium,  1925, 
[vi],  6,  273—286;  cf.  A.,  1925,  ii,  1107).— The  vari¬ 
ation  of  paramagnetism  with  atomic  number  provides 
a  means  of  fixing  the  position  in  the  atom  of 
the  last  electron  acquired  by  the  atom  or  cation 
concerned.  For  the  iron  and  rare-earth  groups, 
Stoner’s  scheme  of  atomic  levels  is  in  accord  with 
experiment.  An  explanation  is  given  of  the  differ¬ 
ences  in  magnetic  behaviour  exhibited  by  the  tervalent 
ions  of  chromium  and  cohalt  and  also  of  differences 
within  the  group  of  rare  earths.  The  constant  A  of 
the  Curie-Weiss  equation,  ^m(T+ A)=Cm,  is  still 
obscure  from  the  point  of  view  of  physical  significance. 
Its  importance  is,  however,  emphasised,  and  the 
suggestion  is  made  that  it  depends  on  tho  interaction 
of  paramagnetic  atoms  with  neighbouring  atoms. 

R.  A."  Morton. 

Physical  structure  of  tbe  elements.  C.  G. 
Bedreag  (Bull.  Acad.  Sci.  Roumainc,  1925,  9, 
[9 — 10],  8 — 14 ;  cf.  A.,  1925,  ii,  363). — The  alteration 
in  valency  and  in  spectral  multiplicity  (multiplets) 
with  atomic  number  is  discussed.  J.  S.  Carter. 

Nuclear  numbers.  D.  de  Barros  (Compt. 
rend.,  1925,  181,  719 — 722). — By  insertion  of  the 
nuclear  numbers,  A  [the  nearest  integer  to  the  value 
1(31— N),  where  M  is  the  atomic  weight  and  N  the 
atomic  number],  in  a  rearranged  periodic  table,  in 
which  tho  elements  arc  classed  in  sixteen  columns  of 
five  rows  each,  a  table  is  obtained  almost  exactly  the 
same  as  that  found  experimentally  by  Mayer  for  the 
arrangement  of  magnetised  needles  round  a  magnetic 
pole.  For  each  element  in  any  one  column,  the 
relation  J/t=2ATI— holds,  where  x  indicates  the 
row  in  which  the  element  occurs.  Some  doubtful 
atomic  weights,  and  also  those  of  undiscovered 
elements,  are  calculated  by  this  relationship. 

S.  K.  Tweedy. 


Doublet  and  triplet  separations  in  optical 
spectra  as  evidence  whether  orbits  penetrate 
into  the  core.  D.  R.  Hartree  (Proc.  Camb.  Phil. 
Soc.,  1925,  22,  904 — 91 S). — From  an  analysis  of 
doublets  and  triplets  in  optical  spectra  by  means  of 
the  formula  of  Lande  (A.,  1924,  ii,  711),  it  is  concluded 
that,  except  for  lithium-like  atoms,  the  p- terms  of  all 
known  spectra  correspond  with  orbits  which  penetrate 
into  the  core.  This  is  not.  in  agreement  with  Bohr’s 
assignment  of  quantum  numbers  for  the  p-terms  of 
the  spectra  of  neutral  atoms  of  the  copper  and  zinc 
sub-groups.  The  evidence  for  rf-terms  is  not  so 
complete,  but  suggests  that  at  least  in  Csl  and  Til 
these  correspond  with  penetrating  orbits  not  in  agree¬ 
ment  with  Bohr’s  quantum  number  assignment. 
When  the  terms  belong  to  a  Ryberg  sequence  the 
Lande  formula  holds  approximately  for  separations 
in  multiplet  systems.  A.  E.  Mitchell. 

Optical  constants.  I.  Optical  behaviour  of 
certain  atomic  models.  II.  Lateral  scattering 
from  a  gas.  G.  G.  Darwin  (Proc.  Camb.  Phil.  Soc., 
1925,  22,  817— S23,  824— 831).— Mathematical. 

Structure  of  manganese.  H.  Collins  (Chem. 
News,  1925,  131,  355 — 353).— Speculative. 

Striated  discharge  in  hydrogen.  D.  A.  Iveys 
(Trans.  Roy.  Soc.  Canada,  1925,  [iii],  19,  III,  143 — 
14S). — Single  striations  suddenly  become  double 
when  the  P.D.  applied  to  the  tube  is  raised  to  a  certain 
critical  value,  the  magnitude  of  which  depends  upon 
the  pressure  of  the  gas.  Under  certain  conditions  in 
a  new  discharge  tube,  the  striations  may  be  made  to 
revolve  rapidly  by  the  application  of  a  magnetic 
field  at  a  certain  region  of  the  discharge  and  in  a 
particular  direction.  The  spectra  of  the  light  from 
the  negative  glow  and  from  a  striation  show  that 
there  are  more  excited  atoms  than  molecules  in  the 
negative  glow  and  that  the  reverse  is  true  of  the 
striations.  The  spectra  from  the  two  sides  of  a 
single  striation  are  not  the  same  nor  is  the  distribution 
of  intensity  in  the  spectral  lines  from  different  parts 
of  a  single  striation  that  of  the  light  from  the  corre¬ 
sponding  part  of  a  double  striation.  J.  S.  Carter. 

Secondary  spectrum  of  hydrogen,  0.  S. 
Dcefendack  (Physical  Rev.,  1924,  [ii],  23,  107 ;  cf. 
A.,  1925,  ii,  333). — With  a  low-voltage  arc  in  a  mixture 
of  hydrogen  and  mercury  vapour  the  Fulcher  bands 
and  other  strong  lines,  particularly  groups  at  4625 — 
4634  and  4562 — 4580  A.,  appear  at  13  volts.  ID 
appears  at  11  volts  and  II  $  at  12  volts.  Hydrogen 
excited  in  a  thrce-electrode  tube  gave  a  complete 
spectrum  at  15  volts,  but  only  faint  traces  of  Balmcr 
lines  below  16-5  volts.  Presumably  they  arise  in 
the  mixture  by  dissociation  of  hydrogen  by  impacts 
with  excited  mercury  atoms.  A.  A.  Eldridoe. 

Characteristics  and  spectra  of  low-voltage 
arcs  in  hydrogen,  nitrogen,  and  mixtures  of 
hydrogen  with  mercury  and  nitrogen.  C.  T. 
Kwei  (Physical  Rev.,  1925,  [ii],  26,  537 — 560). — In 
hydrogen,  the  arc  broke  at  16-23±0-03  volts,  in 
agreement  with  Duflcndack’s  value  for  the  ionisation 
potential  of  the  hydrogen  molecule;  that  of  the 
hydrogen  atom  is  13-67 ±0-14  volts.  In  nitrogen. 
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the  arc  broke  at  16- 18^0-05  volts,  but  the  lowest 
voltage  at  which  the  arc  could  be  maintained  without 
oscillations  is  16-90+0-07  volts,  which  is  regarded  as 
the  ionisation  potential  of  the  nitrogen  molecule. 
With  mercury  in  a  tube  appended  to  the  discharge 
tube,  two  arcing  and  two  breaking  potentials  could 
be  obtained,  the  difference  between  the  two  arcing 
potentials  (about  10-4  volts)  corresponding  with  the 
ionisation  potential  of  mercury;  under  other  con¬ 
ditions,  a  single  breaking  potential  was  observed. 
Similar  results  were  obtained  with  a  mixture  of 
hydrogen  and  nitrogen ;  there  appears  to  be  a  critical 
potential  of  nitrogen  at  22-7  volts.  In  hydrogen,  the 
Balmer  lines  and  the  secondary  spectrum  always 
appeared  together,  the  former  being  more  intense ; 
in  mixtures  of  mercury  vapour  and  hydrogen,  the 
mercury  lines  and  the  Balmer  series  lines  were  much 
enhanced  relative  to  the  secondary  spectrum  after 
passing  the  second  arcing  potential.  The  results 
indicate  that  between  the  first  and  second  breaks 
hydrogen  molecules  were  dissociated  into  atoms.  The 
ultra-violet  band  of  ammonia,  associated  with  the 
22-5  volt  critical  potential,  was  observed  with  mixtures 
of  hydrogen  and  nitrogen  in  any  proportion,  but  not 
with  either  gas  alone.  It  is  considered  to  be  due  to  a 
molecule  NH^,  where  x  is  probably  3.  The  Schuster 
bands  are  ascribed  to  a  molecule  containing  nitrogen, 
hydrogen,  and  oxygen,  possibly  NH4OH,  which  is 
extremely  unstable,  and  is  formed  only  at  voltages 
above  70,  the  critical  voltage  for  active  nitrogen. 

A.  A.  Eldridge. 

Band  spectrum  of  nitrogen  and  its  theoretical 
interpretation.  R.  T.  Birge  (Physical  Rev.,  1924, 
[ii],  23,  294 — 295). — It  is  concluded  that  a  common 
final  quantum  state  of  the  second  and  fourth  band 
groups  is  also  the  initial  state  of  the  first  group.  Only 
one  possible  assignment  of  true  vibration  quantum 
numbers  is  indicated,  leading  to  a  possible  explan¬ 
ation  of  various  changes  in  physical  appearance. 
Active  nitrogen  is  apparently  a  metastable,  energised, 
neutral  N2  molecule,  chiefly  with  vibration  quantum 
number  11.  The  quantum  structure  of  triplet  bands 
is  established ;  the  moment  of  inertia  of  the  N2 
neutral  molecule  in  the  non-vibratory  initial  state 
of  the  second  group  is  17-2  x  10~40.  CN  and  N2  bands 
are  not  identical.  A.  A.  Eldridge. 

Excitation  potentials  of  the  band  spectrum  of 
nitrogen.  H.  Sponer  (Z.  Physik,  1925,  34,  622 — 
633). — The  spectrum  was  observed  when  nitrogen 
was  excited  by  electron  impact  in  a  tube  which  was 
first  calibrated  by  using  a  neon-helium  mixture. 
The  excitation  potentials  for  the  zero  band  of  the 
positive  and  negative  groups  were  measured  (1st, 
2nd,  and  4th  positive,  9-3,  13-0,  and  14-8  volts, 
respectively ;  1st  negative,  19-6  volts ;  ionisation 
potential,  16-5  volts).  The  suggestion  is  made  that 
active  nitrogen  consists  of  atoms  which  undergo  a 
threefold  collision  with  1  mol.  of  nitrogen,  as  a  result 
of  which  the  two  atoms  can  unite,  and  the  energy  of 
dissociation  which  they  lose  is  acquired  by  the  mole¬ 
cule  with  which  they  collided,  and  the  glow  is  due 
to  the  radiation  from  this  excited  molecule.  This 
gives  as  the  energy  of  dissociation  of  the  nitrogen 


molecule  a  value  lying  between  260,000  and  296,000 
cal.,  i.e.,  between  11-4  and  13-0  volts. 

E.  B.  Lttdlam. 

Absorption  spectra  of  various  elements  in  the 
ultra-violet.  J.  C.  McLennan  and  A.  B.  McLay 
(Trans.  Roy.  Soc.  Canada,  1925,  [iii],  19,  III,  89 — 111). 
— Absorption  spectra  of  gold,  silver,  copper,  iron, 
manganese,  cobalt,  nickel,  and  chromium  have  been 
obtained  with  a  quartz  spectrograph  and  of  gold, 
silver,  copper,  iron,  antimony,  bismuth,  arsenic,  and 
manganese  with  the  fluorite  spectrograph.  A  large 
number  of  absorbed  wave-lengths  are  tabulated. 

J.  S.  Carter. 

Flame  spectra  of  carbon  monoxide  and  water 
gas.  II.  P.  R.  Weston  (Proc.  Roy.  Soc.,  1925,  A, 
109,  523 — 526;  cf.  A.,  1925,  ii,  928). — Previous 
results  have  been  confirmed  by  experiments  with  an 
improved  disposition  of  the  apparatus.  On  the 
supposition  that  the  direct  burning  of  carbon  monoxide 
in  oxygen  gives  rise  to  the  continuous  and  banded 
flame  spectrum  of  carbon  monoxide,  whilst  indirect 
burning  by  reactions  with  water  molecules  causes  the 
emission  of  the  “  -OH  ”  bands  only,  it  is  concluded 
that  for  an  equimolecular  mixture  of  carbon  monoxide 
and  hydrogen,  the  combustion  of  the  former  gas  is 
effected  almost  exclusively  by  the  indirect  process. 
The  addition  of  this  proportion  of  hydrogen  almost 
eliminates  the  normal  flame  spectrum  of  carbon 
monoxide.  S.  Barratt. 

One-valency-electron  emitters  of  band  spectra. 

R.  S.  Mulliken  (Physical  Rev.,  1925,  [ii],  26,  561 — 
572). — Evidence  is  collected  showing  that  the  mole¬ 
cules  BeF,  BO,  CO+,  CN,  and  N2+,  together  with  the 
molecules  MgF,  AlO,  and  SiN,  are  all  ready  emitters 
of  band  spectra,  and  a  close  similarity  of  these  mole¬ 
cules  is  indicated.  The  nature  of  multiplicity  in 
band  spectra  is  discussed.  A.  A.  Eldridge. 

Ultra-violet  absorption  spectra  of  buteno- 
nitriles  and  butenoic  acids.  P.  Bruylants  and 
A.  Castille  (Bull.  Soc.  chim.  Belg.,  1925,  34,  261 — 
284). — The  absorption  spectra  of  the  following  acids 
and  their  nitriles  have  been  studied  :  crotonic  acid, 
isocro  tonic  acid,  their  p-chloro-derivatives,  methyl- 
acrylic  acid,  cycfopropanecarboxylic  acid,  and  p- 
hydroxybutyric  acid.  The  results  obtained  show 
that  the  crotononitrile,  b.  p.  108°  (Bruylants,  A., 
1922,  i,  817,  924;  1924,  i,  1053),  possesses  the  same 
structure  as  solid  crotonic  acid,  and  that  the  nitrile, 
b.  p.  121°,  is  identical  in  structure  with  isocrotonic 
acid.  These  results  are  in  agreement  with  those 
obtained  from  measurements  of  the  heat  of  combustion 
of  the  two  isomerides.  The  isomerisation  of  vinyl- 
acetonitrile  into  crotononitrile  (cf.  Bruylants,  loc. 
cit. ;  Auwers,  A.,  1923,  i,  661)  is  incomplete  in  A/1000- 
and  A/10000-sodium  hydroxide;  even  after  15  days, 
the  curve  is  not  identical  with  that  of  crotononitrile  in 
alkaline  solution.  In  very  dilute  solutions  of  sodium 
hydroxide  (N / 1000),  only  a  single  variety  of  crotono¬ 
nitrile  is  produced.  With  more  concentrated 
alkaline  solutions  (Ar/100-  or  AT /20-sodium  hydroxide), 
the  change  is  more  marked,  and  the  spectrum  is 
displaced  towards  the  visible  region  in  comparison 
with  that  of  t'.soc ro ton o n i tri  1  e ,  b.  p.  121°,  in  A/10- 
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sodium  hydroxide,  a  result  which  does  not  appear 
to  be  due  to  any  modification  of  the  -CN  group,  nor 
to  conversion  into  [3  -  hydro  xy  b  u  tyronitrile .  It  is  not 
possible  to  state  whether  the  isomerisation  of  sodium 
vinylacetate  (Bruylants,  A.,  1924,  i,  1053)  in  sodium 
hydroxide  solution  results  in  the  formation  of  a 
single  variety  of  sodium  crotonate.  The  spectra 
of  cyclopropanecarboxylic  acid  and  its  nitrile  show 
a  much  more  intense  absorption  than  is  indicated  by 
their  formulas.  When  the  intensities  of  absorption 
are  compared,  vinylacetic  acid  occupies  a  position 
intermediate  between  cyclopropanecarboxylic  acid 
and  the  crotonic  acids,  whilst  the  position  of  the 
double  linkings  in  the  various  acids  exercises  a  con¬ 
siderable  influence  on  the  nature  of  the  curves. 

The  nitrile  of  q/cZopropanccarboxylic  acid  (Bruy¬ 
lants  and  Stassens,  A.,  1923,  i,  213)  in  hexane, 
water,  and  A/20-sodium  hydroxide  gave  spectra 
showing  a  band  with  a  strong  inflexion  at  2400  A., 
e— 1.  The  nitrile  of  methylacrylic  acid,  b.  p.  91-3 — 
91-5°/763  mm.,  in  hexane  solution  showed  a  moder¬ 
ately  marked  inflexion  at  2400,  e=2-7.  Vinyl- 
acetonitrile  (A.,  1922,  i,  817)  in  hexane  and  in  water 
showed  an  inflexion  at  2350,  e=l-75.  In  alkaline 
solution,  the  spectrum  varies  with  the  concentration 
and  with  the  interval  between  preparing  the  solution 
and  taking  the  photograph.  With  this  interval  at  a 
minimum,  the  spectrum  of  a  solution  of  A /100-nitrile 
in  A  j 1 0000 - sodiu m  hydroxide  is  very  similar  to 
those  in  water  and  in  hexane.  The  displacement  of 
the  spectrum  and  increased  absorption,  which  reach 
a  maximum  after  15  days,  using  the  above  solution, 
is  much  more  rapid  in  more  concentrated  alkaline 
solution,  and  the  maximum  effect  is  obtained  after 
10  days,  whilst  if  A /20-sodium  hydroxide  is  used  the 
change  is  immediate.  The  curves  obtained  using 
varying  concentrations  show  the  isomerisation  of 
vinylacetonitrile  into  crotononitrile.  Crotononitrile, 
b.  p.  108°,  in  the  three  solvents  hexane,  water,  and 
A /20-sodium  hydroxide,  gives  a  continuous  spectrum. 
Crotononitrile,  b.  p.  121°,  on  the  other  hand,  gives  a 
spectrum  showing  a  marked  incurvation  in  the 
region  of  high  concentrations.  (3  -  Hydro  xy  b  uty  ro  - 
nitrile,  b.  p.  102°/10-5  mm.  (Henri,  A.,  1899,  i,  182) 
in  aqueous  solution  shows  a  slight  inflexion  at  2650, 
e— -0-87.  The  spectra  of  alkaline  solutions  vary  with 
the  concentration,  that  of  Ar-nitrile  in  A/20-sodium 
hydroxide  being  almost  identical  with  that  of  an 
aqueous  solution.  eycZo  Pro  panecarboxylic  acid 
(Bruylants  and  Stassens,  loc.  cit.)  in  hexane  solution 
shows  an  inflexion  at  2500,  e=35.  Vinylacetic  acid 
(A.,  1924,  i,  1053)  in  hexane,  water,  and  sodium 
hydroxide  shows  weak  inflexions  at  2500,  e=14  in 
hexane,  and  at  2500,  e=17-5  in  alkali.  On  keeping 
the  alkaline  solution,  a  progressive  displacement  to 
the  red  and  an  increased  intensity  of  absorption  and 
more  marked  inflexions  are  observed;  these  reach  a 
maximum  after  16  days,  at  2604,  e=30.  Crotonic 
acid  in  hexane  solution  shows  a  weak  inflexion  at 
2450,  e=175;  in  aqueous  and  alkaline  solutions,  it 
is  a  little  more  pronounced,  at  2620,  e=42.  Similarly, 
isocrotonic  acid,  m.  p.  15-5°,  shows  a  weak  inflexion 
at  2450,  e=359.  The  curves  for  (3-chlorocrotonic 
acid,  m.  p.  94°,  and  p-chloroi.socrotonic  acid,  m.  p.  61°, 
are  also  given.  J.  S.  H.  Davies. 


Correlation  of  absorption  spectra  with  ionis¬ 
ation  in  violuric  acid.  R.  A.  Morton  and  A.  H. 
Tipping  (J.C.S.,  1925,  127,  2514— 2517).— Aqueous 
solutions  of  violuric  acid  containing  known  amounts 
of  adkali  or  acid  or  salt  have  been  examined  spectro- 
grajphically  and  pR  values  have  been  determined  by 
meains  of  the  quinhydrone  electrode.  The  colour 
banid  at  5380  A.  is  common  to  the  violurate  ion  and  to 
the  undissociated  sodium  salt,  but  not  to  the  undis- 
sociaated  acid,  which  is  therefore  colourless.  In  the 
pressence  of  varying  quantities  of  mineral  acid,  the 
inteBnsity  of  the  absorption  is  quantitatively  propor- 
tionnal  to  the  violurate-ion  concentration.  Violuric 
acidd  in  aqueous  solution  shows  two  bands  in  the 
ultraa-violet,  one  with  a  maximum  at  3120,  e=3000, 
and  1  the  other  at  2490,  e=  10,300.  The  former  is  due 
to  tithe  violurate  ion  and  persists  in  aqueous  solutions 
of  tithe  neutral  salt,  e  (max.)  becoming  13,300.  The 
lattcter  is  due  to  the  undissociated  molecule,  and  it 
alonne  persists  in  alcoholic  solution  e  (max.)  becoming 
13,4400.  The  sum  of  the  extinctions  of  the  two 
banads  observed  in  the  aqueous  solution  of  the  acid 
is  allmost  equal  to  that  observed  both  for  the  undis- 
sociiated  acid  (13,400)  and  for  the  completely  dis- 
sociiated  salt  (13,300).  E.  E.  Walker. 

Absorption  spectra  and  lactam-lactim  tauto- 
merism.  R.  A.  Morton  and  E.  Rogers  (J.C.S., 
1925,  127,  2698 — 2701). — The  work  of  Hartley  and 
Dobbie  on  the  absorption  spectra  of  isatin,  carbostyril, 
o-hydroxycarbanil,  and  their  0-  and  A-ethers  has 
been  repeated,  giving  special  attention  to  the  position 
of  the  maxima  of  the  absorption  curves.  The  absorp¬ 
tion  spectra  of  the  0-  and  A-ethers  of  isatin  and 
o-hydroxycarbanil  resemble  each  other  so  closely 
that  no  conclusion  can  be  drawn  with  regard  to  the 
constitution  of  the  parent  substance.  On  the  other 
hand,  Hartley  and  Dobbie’s  observations  that  the 
absorption  spectrum  of  carbostyril  is  very  similar 
to  that  of  its  A-ether  and  different  from  that  of  its 
0-ether  is  confirmed.  The  similarity  between  the 
absorption  spectra  of  phloroglucinol  and  its  trimethyl 
ether  is  also  confirmed.  The  following  wave¬ 
lengths  of  absorption  band  maxima  in  A.  are  recorded  : 
isatin:  2430,  2950,  4130;  i/r-methylisatin  (A-ether)  : 
2465,  3000,  4195;  methylisatin  (0-ether):  2447, 
2965,  4140 ;  5-iodoisatin  (red  form)  :  2500  and 

4250;  carbostyril:  2690  and  3270;  A-methyl  ether  : 
2705  and  3280 ;  0-methyl  ether  :  3222  and  3085 ; 
0-ethyl  ether  :  3226  and  3085 ;  o-hydroxycarbanil 
2736,  A-ether  2738,  0-ether  2735 ;  phloroglucinol 
(in  alcohol)  2665,  trimethyl  ether  2646. 

E.  E.  Walker. 

Infra-red  absorption  spectrum  of  molten 
naphthalene.  F.  K.  Bell  (J.  Amer.  Chem.  Soc., 
1925,  47,  2811 — 2816). — The  infra-red  absorption 
spectrum  of  molten  naphthalene  is  in  satisfactory 
agreement  with  that  reported  by  Coblentz  (Carnegie 
Inst.  Publ.,  1905,  35,  127)  for  naphthalene  in  carbon 
tetrachloride  solution,  and  shows  marked  corre¬ 
spondence  with  the  infra-red  absorption  spectrum 
of  benzene  in  the  region  of  the  shorter  wave-lengths, 
up  to  5-5  |x,  beyond  which  the  dissimilarity  of  the 
two  spectra  increases.  A  simple  electrically-heated 
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cell  is  described  for  maintaining  substances  in  tbe 
molten  condition  when  their  absorption  spectra  are 
being  plotted.  F.  G.  Willson. 

Influence  of  pK  on  the  ultra-violet  absorption 
spectra  of  certain  cyclic  compounds.  W.  Sten- 
strom  and  M.  Reinha  rd  (J.  Physical  Chem.,  1925, 
29,  1477 — 1481).- — The  absorption  bands  of  a  mixture 
of  certain  amino-acids  in  water  show  a  shift  towards 
longer  wave-lengths  when  the  mixture  is  made  alka¬ 
line.  Other  cyclic  compounds  have  been  examined 
for  a  shift  in  absorption  bands  with  a  change  in 
hydrogen-ion  concentration.  The  changes  in  wave¬ 
length  with  have  been  followed  at  a  selected  value 
of  the  extinction  coefficient  of  the  substance  concerned. 
Curves  for  phenol,  resorcinol,  and  tyrosine  in  water 
are  given.  It  is  found  that  the  bands  in  the  ultra¬ 
violet,  between  2200  and  3600  A.,  depend  on  hydro- 
gen-ion  concentration  for  aqueous  solutions  of  the 
following  compounds  :  phenol,  tyrosine,  resorcinol, 
p-hydroxybenzoic  acid,  salicylic  acid,  and  p-hydroxy- 
benzaldehyde.  No  shift  occurs  with  benzoic  acid, 
phenylalanine,  or  tryptophan.  The  relation  between 
pH  and  structure  of  the  band  is  that  the  latter  will 
move  towards  the  red  end  of  the  spectrum  and 
increase  in  intensity  when  a  certain  alkalinity  is 
reached.  The  presence  of  an  hydroxyl  group  in 
the  benzene  ring  of  the  compound  seems  essential. 
In  the  case  of  tyrosine,  the  shift  is  explained  as  a 
change  from  a  curve  characteristic  of  the  molecule 
to  one  characteristic  of  the  compound  ionised  at  the 
carboxyl  group.  A  curve  showing  the  shift  for 
blood-serum  is  also  given.  L.  S.  Theobald. 

Line  fluorescence  of  cadmium  vapour.  W. 

Kapuscinski  (Nature,  1925, 116, 863 — 864). — Fluores¬ 
cence  was  first  observed  at  about  350°,  when  the 
pressure  of  the  cadmium  vapour  was  0-2  mm. ;  it 
rapidly  increases  with  rise  of  temperature,  changing 
in  colour  from  bluish-green  (with  intense  emission 
of  the  arc  triplet  5086-06,  4800-09,  4678-37  A.)  to 
blue.  The  lines  3261-2  and  2288-8  were  observed, 
and  the  lines  2748-7  and  2573-1  A.  may  also  be  present. 
The  effect  of  using  an  aluminium,  iron,  lead,  copper, 
or  mercury  spark  instead  of  a  cadmium  spark  as  the 
source  of  light  is  described.  A.  A.  Eldridge. 

Dissociation  and  fluorescence  of  iodine  vapour. 
E.  G.  Dymond  (Z.  Physik,  1925,  34,  553—561 ;  cf. 
Franck,  A.,  1925,  ii,  1077). — The  absorption  bands  of 
iodine  were  examined  which  converge  at  4995  A., 
thereafter  extending  as  a  continuous  absorption 
of  diminishing  intensity  towards  the  violet.  When 
iodine  vapour  was  excited  by  light  of  wave-length 
longer  than  4995  A.,  fluorescence  was  observed,  but 
ceased  suddenly  at  this  wave-length.  Hence,  up 
to  this  point  the  iodine  could  radiate  the  energy  it 
received ;  beyond  it,  this  ceased  to  be  possible,  and 
it  is  concluded  that  the  molecule  must  have  dissoci¬ 
ated  into  a  normal  atom  and  an  excited  atom.  The 
amount  of  energy  left  in  the  excited  atom  would  be 
represented  by  1  volt ;  this  corresponds  with  the  cal¬ 
culated  value  0-9  volt  for  the  difference  of  the  terms 
2 p2 — 2 p-,.  No  evidence  of  dissociation  could  be 
observed  by  means  of  a  quartz-fibre  manometer. 
Three  new  series  of  resonance  spectra  are  described, 


excited  respectively  by  lines  in  the  cadmium,  copper, 
and  sodium  spectra.  E.  B.  Lttdlam. 

Indirectly  excited  fluorescence  spectra.  S. 

Loria  (Physical  Rev.,  1925,  [ii],  26,  573 — 584). — In 
the  fluorescence  spectrum  of  thallium  excited  by 
collision  with  activated  mercury  atoms,  every  line 
expected  theoretically  was  identified;  the  life  of 
the  2p,  state  for  thallium  atoms  is  of  the  order  of  10' 6 
sec.  In  confirmation  of  the  results  of  Donat,  enhance¬ 
ment  of  the  lines  was  observed  in  the  presence  of 
argon  or  nitrogen,  the  effect  being  neutralised  by  a 
trace  of  oxygen.  The  results  indicate  that  the  meta¬ 
stable  mercury  atom  may  survive  many  collisions 
with  normal  argon  or  nitrogen  molecules,  but  easily 
gives  up  its  energy  when  colliding  with  normal 
thallium  or  mercury  atoms,  probably  more  easily 
to  the  former  than  to  the  latter.  A.  A.  Eldridge. 

Phosphorescent  flame  of  carbon  disulphide. 
H.  B.  Dixon  and  W.  F.  Higgins  (Mem.  Manchester 
Phil.  Soc.,  1924 — 25,  69,  19 — 23). — A  mixture  of  air 
and  carbon  disulphide  ignites  when  heated  to  156°, 
and  the  addition  of  carbon  disulphide  to  any  com¬ 
bustible  gas  greatly  reduces  the  ignition  point. 
In  general,  the  substitution  of  oxygen  for  air  lowers 
the  ignition  temperature  by  about  25°.  Methane 
containing  50%  of  carbon  disulphide  ignites  rapidly 
in  air  at  195°,  and  in  oxygen  at  173°.  With  only 
20%  of  disulphide,  it  ignites  rapidly  at  191°  in  oxygen, 
but  not  below  485°  in  air.  Above  200°,  luminescent 
clouds  are  obtained  in  the  last  mixture.  This  pheno¬ 
menon  has  been  investigated.  The  luminous  cloud 
begins  to  form  at  about  180°  and  a  reddish-brown 
deposit,  carbon  monosulphide,  separates  from  it. 
Traces  of  coal-gas,  or  of  acetylene  or  ethylene, 
destroy  the  luminosity  and  prevent  the  formation 
of  the  monosulphide.  The  luminous  cloud  may  be 
obtained  as  a  large,  cool,  phosphorescent  flame  easily 
passing  through  metallic  gauzes  which  prevent  the 
passage  of  hot  flames.  The  “  poisoning  ”  gases  must 
be  mixed  with  the  gases  before  combustion  in  order  to 
produce  an  effect.  Steam,  carbon  dioxide,  hydro¬ 
chloric  acid,  and  carbon  tetrachloride  vapour  act 
as  inert  gases.  Sulphur  dioxide,  although  not  an 
active  poison  like  ethylene,  has  a  marked  effect,  as 
also  have  the  vapours  of  ethyl  alcohol  and  ethyl  ether. 
The  effect  of  the  paraffins  increases  with  the  mol. 
wt.  It  is  suggested  that  the  following  reaction  takes 
place :  CS2+02=CS+S02.  The  carbon  monosul¬ 

phide  molecules  coalesce  with  each  other  and  with 
disulphide  molecules,  the  latter  then  being  more 
readily  attacked,  leaving  further  monosulphide  mole¬ 
cules  joined  to  the  original  nuclei.  Thus  the  latter 
increase  in  size  and  condensing  power  until  the 
chemical  action  at  their  surface  is  sufficient  to  give 
luminosity.  The  “poisoning  ”  gases  condense  preferen¬ 
tially  on  the  monosulphide  molecules  and  prevent  the 
attachment  of  disulphide.  The  same  apparatus  can 
be  used  to  show  the  analogous  phosphorescent  flame 
of  ether  vapour.  M.  S.  Burr. 

Mechanics  of  the  perturbed  molecule.  L. 

Mensing  (Z.  Physik,  1925,  34,  602 — 610).— For 
diatomic  molecules  of  the  type  in  which  the  electrons 
of  one  atom  do  not  also  describe  an  orbit  round  the 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


11 


other,  the  moment  of  the  electrons  is  in  the  direction 
of  the  line  joining  the  nuclei;  for  one  model  in  two 
dimensions  the  moment  is  perpendicular  to  this 
line,  but  for  like  atoms  this  model  is  unstable  and  for 
unlike  atoms  the  stability  depends  on  the  ratio  of 
moments  of  the  electrons.  An  oblique  moment  is 
not  in  accord  with  quantum  theory. 

E.  B.  Ludlam. 

Glaser’s  experiments  and  the  orientation  of 
molecules  in  a  magnetic  field.  G.  Breit  (J. 
Washington  Acad.  Sci.,  1925, 15,  429 — 434). — -Mathe¬ 
matical. 

Molecular  refractivity  of  some  simple  salts. 
K.  F.  Herzfeld  and  K.  L.  Wolf  (Ann.  Physik,  1925, 
[iv],  78,  195 — 203;  cf.  A.,  1925,  ii,  1119). — Previous 
measurements  of  the  optical  dispersion  of  sodium 
and  potassium  chlorides  are  used  as  a  basis  for  the 
calculation  of  the  molecular  refractivity  of  some 
simple  salts,  the  ions  of  which  are  electronically  of 
the  type  of  the  inert  gas  atoms.  The  calculation 
involves  the  electron  numbers  and  the  characteristic 
frequency  of  the  ions.  The  former  are  taken  as 
equal  to  the  atomic  number  of  the  corresponding 
inert  gas  atoms.  The  latter  are  obtained  from  the 
limiting  value  of  the  continuous  absorption  spectrum 
of  the  ion,  by  adding,  in  the  case  of  an  anion,  or 
subtracting,  in  the  case  of  a  cation,  the  Coulomb 
portion  of  the  lattice  energy  to  the  electron  affinity 
of  an  anion,  or  to  the  work  of  ionisation  of  a  cation. 
The  wave-length  of  the  resonance  line,  which  occurs 
in  the  second  term  of  the  molecular  refractivity 
expression,  is  about  1-6  times  that  of  the  characteristic 
wave-length.  The  energy  of  ionisation  of  the  ions 
Li+,  Rb+,  and  Cs+  is  assumed  to  be  1-85  times  the 
ionisation  energy  of  the  corresponding  inert  gas  atom, 
the  factor  being  obtained  as  the  ratio  of  the  experi¬ 
mental  values  of  the  ionisation  energies  of  Na+  and 
of  K+  to  those  of  neon  and  argon.  The  same  ratio  is 
assumed  to  hold  between  the  ionisation  energies  of 
the  bivalent  ions  Mg++  and  Ca++  and  those  of  the 
univalent  ions  Na+  and  K+.  The  molecular  refrac- 
tivities  are  calculated  of  the  alkali  halides,  of  the 
oxides  of  beryllium,  magnesium,  and  calcium,  and 
of  the  halogen  acids.  Where  experimental  values 
are  available  for  comparison,  the  agreement  is  satis¬ 
factory,  except  for  salts  with  large  anions  and  small 
cations,  for  which  the  theoretical  refractivities  are 
too  small.  F.  G.  Tryhorn. 

Dispersion  of  carbon  disulphide  in  the  ultra¬ 
violet.  G.  Bruhat  and  M.  Pauthenier  (J.  Phys. 
Radium,  1925,  [vi],  6,  287— 294).— See  A.,  1925,  ii, 
478. 

Effects  of  chemical  combination  on  the  energy 
pf  the  intra-atomic  levels.  R.  Brunetti  (Atti  R. 
Acad.  Lincei,  1925,  [vi],  2,  323 — 328). — Theoretical. 
A  possible  electronic  mechanism  of  the  formation 
of  polar  compounds  is  suggested  with  a  view  to 
account  for  the  displacement  of  the  high-frequency 
lines  of  an  element  as  a  result  of  chemical  combination. 
The  formation  of  a  polar  compound  may  be  regarded 
as  occurring  in  two  stages,  first,  the  transformation 


off  the  atoms  into  ions  by  addition  or  subtraction  of 
electrons,  and,  secondly,  the  aggregation  of  the  ions 
imto  a  crystal  lattice.  The  former  stage  may  involve, 
im  addition  to  a  change  in  the  number  of  electrons 
im  the  outer  sheaths  of  the  atoms,  a  change  in  the 
nuumber  of  electrons  in  the  internal  shell,  consequent 
onn  a  change  in  volume  of  the  interior  of  the  atom. 
Itt  is  supposed  that  the  effect  of  these  changes  will 
boe  to  alter  the  effective  atomic  number  of  the  atom. 
Tffhis  latter  will  be  influenced  also  by  the  complex 
aciction  of  attractive  and  repulsive  forces  between 
th;he  ions  in  the  lattice.  Empirical  terms  are  suggested 
fofor  these  effects,  and  expressions  derived  for  the  work 
ofof  introducing  an  ion  into  a  crystal  lattice,  and  for 
ththe  variation  of  the  sheath  number  in  the  transition 
ofof  an  element  from  the  free  to  the  combined  state. 
Itlt  is  shown  that  the  variations  in  the  molecular 
slsheath  number  will  depend  on  the  sign  and  magnitude 
ofof  the  electrostatic  potentials  existing  at  the  lattice 
ppoints  in  the  crystal,  and  that  the  molecular  sheath 
nnumber  may  be  calculated  from  a  knowledge  of 
tithe  lattice  potential.  The  difference  in  energy  of 
iiintra-atomic  levels  as  a  result  of  these  changes  in 
tthe  number  of  electrons  in  the  various  levels  will 
rcesult  in  corresponding  differences  between  the  short¬ 
wave  spectra  of  an  atom  in  the  free  and  combined 
sitates,  respectively.  F.  G.  Tryhorn. 

Theoretical  calculations  of  physical  properties 
of  certain  crystals.  J.  E.  Lennard-Jones  and 
P.  A.  Taylor  (Proc.  Roy.  Soe.,  1925,  A,  109,  476 — - 
508;  cf.  A.,  1925,  ii,  16,  91,  253).— Theoretical. 
Methods  are  given  of  obtaining  the  forces  between 
certain  neon-like  and  argon-like  ions,  and  these  are 
successfully  used  to  account  for  the  observed  distances 
in  certain  crystals  of  the  rock-salt  type,  and  for  the 
prediction  of  other  crystal  constants  yet  unmeasured, 
such  as  those  of  calcium  chloride.  Compressibility, 
elasticity,  and  other  constants  of  these  crystals  are  also 
calculated.  The  conclusion  is  that  the  repulsive  force 
of  neon-like  ions  in  crystals  is  represented  by  an 
inverse  11th  power  law,  and  that  for  argon-like  atoms 
by  an  inverse  9th  power  law.  The  latter  law  does 
not  hold  at  large  distances,  when  an  inverse  15th 
power  law  fits  the  experimental  results  better. 

S.  Barra  tt. 

Forces  between  atoms  and  ions.  J.  E.  Len- 

n;ajid-Jones  (Proc.  Roy.  Soc.,  1925,  A,  109,  584 — 
5197 ;  cf.  preceding  abstract). — From  the  interatomic 
diistance  and  compressibility  of  crystals  of  rubidium 
boromide,  and  the  refractivities  of  krypton  and  of 
tthe  ions  of  bromine  and  rubidium,  the  force-field  of 
kurypton  is  calculated.  Similarly,  the  force  constants 
of>f  the  xenon  group  are  deduced  from  measurements 
of>f  caesium  iodide,  and  from  the  fields  of  krypton 
amd  xenon  those  of  the  associated  ions  are  derived. 
B3y  previous  methods  (loc.  cit.),  the  fields  between 
ainy  two  of  a  series  of  neon-like,  argon-like,  krypton- 
Iiike,  and  xenon-like  ions  are  then  deduced.  The  law 
o>f  force  between  both  atoms  and  ions  is  of  the  form 
~kr  n,  and  X  and  n  are  calculated.  .The  results  are 
utilised  to  find  the  interatomic  distances  of  32  crystals, 
including  16  alkali  halides.  In  the  latter  case, 
the  calculated  values  are  found  to  lie,  with  one  cxcep- 
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tion,  within  1%  or  2%  of  tho  observed  distances. 
Compressibilities  and  crystal  energies  of  the  alkali 
halides  are  also  calculated,  moderate  agreement 
being  found  with  the  observed  values. 

L.  L.  Bircumshaw. 

Law  of  force  and  size  of  diatomic  molecules 
as  determined  by  their  band  spectra.  R.  T. 
Birge  (Nature,  1925,  116,  783 — 784). — Assuming 
for  the  law  of  force  the  function  F=k1(r~  r0)  + 
k2(r~r0)--\-k3(r—ra)^  etc.,  where  r  and  r0  are  the 
nuclear  separation  and  equilibrium  nuclear  distance, 
respectively,  and  for  the  rotational  energy  of  a  non- 
vibrating  molecule  the  usual  function  Evi=Bm--\- 
Dm^+Fm*  etc.,  the  values  of  k  may  be  expressed  as 
explicit  functions  of  B,  D,  F,  etc.,  and  evaluations  of 
k  may  be  made  with  varying  accuracy.  The  under¬ 
lying  theory  is  confirmed  by  measurements  of  the 
CN  band  at  3883  A.,  whereby  1^=16-12  X  103  dyne- 
cra."1,  and  k2—~ 6T8x  1014  dyne-cm.'2,  whereas 
from  vibrational  energy  data  1^=16-00  X  10s  and 
k2~  —  5-44  X 1014.  Similarly,  values  of  kx  have  been 
obtained  for  the  initial  and  final  states  of  the  CN, 
CuH,  N2,  and  N2+  molecules,  the  discrepancy  being 
in  all  cases  within  the  limits  of  error.  The  explanation 
of  the  alternation  of  intensity  of  successive  lines 
in  band  series  of  such  molecules  as  N2  and  N2+  is 
discussed.  A.  A.  Eldridge. 

Determination  of  Avogadro’s  number  by 
measurements  of  the  birefringence  of  solutions 
of  dialysed  iron.  L.  Tieri  (Atti  It.  Accad.  Lincei, 
1925,  [vi],  2,  331— 334;  cf.  ibid.,  1923,  [v],  32,  155). — 
Measurements  of  the  magnetic  birefringence  at  23°, 
and  in  a  field  of  4000  gauss,  have  been  used  to  deter¬ 
mine  the  number  of  particles  in  different  strata  of 
preparations  of  dialysed  iron  which  had  been  allowed 
to  remain  for  90  days  in  order  to  attain  statistical 
equilibrium.  Three  preparations  showing  positive 
and  one  showing  negative  birefringence  were  examined. 
Two  of  the  former  gave  a  distribution  of  particles  in 
satisfactory  accord  with  Laplace’s  law.  The  density 
of  the  granules  was  determined  by  means  of  a  pykno- 
meter  and  their  average  radius  by  the  application  of 
Stokes’  law  to  measurements  of  their  rate  of  fall  in 
a  long  capillary  tube.  From  these  data,  the  values 
66xl022  and  oOxlO22  were  obtained  for  Avogadro’s 
number.  __  F.  G.  Tryhorn. 

Eka-csesium  and  eka-iodine.  F.  H.  Loring 
and  J.  G.  F.  Druce  (Chem.  News,  1925,  131,  321).— 
The  lines  on  the  X-ray  photograph  ascribed  to  eka- 
cajsium  and  eka-iodine  were  obtained  during  the 
examination  of  material  from  pyrolusite  after  the 
bulk  of  the  rhenium  had  been  removed  and  not  from 
the  examination  of  crude  rhenium  oxide  as  previously 
reported  (A.,  1925,  ii,  1124).  The  plate  also  showed 
a  line  at  0-693  A.,  which  corresponds  with  the  La  line 
of  element  93.  A.  R.  Powell. 

Eka-csesium.  II.  F.  H.  Loring  (Chem.  News, 
1925,  131,  371 ;  cf.  A.,  1925,  ii,  1124,  and  preceding 
abstract). — Further  X-ray  evidence  is  given  in  support 
of  the  author’s  claim  to  have  discovered  element  87. 

A.  R.  Powell. 


Search  for  element  93.  II.  Examination  of 
crude  dvi-manganese  (rhenium).  III.  Fore¬ 
shadowing  elements  75,  85,  87,  and  93.  F.  H. 
Loring  and  J.  G.  F.  Deuce  (Chem.  News,  1925, 
131,  337 — 341). — Crude  rhenium  chloride  has  been 
isolated  from  pyrolusite  and  from  “  pure  ”  manganese 
salts  by  removing  the  manganese  with  ammonium 
sulphide  in  the  presence  of  ammonia  and  ammonium 
chloride,  evaporating  the  solution  to  dryness,  remov¬ 
ing  calcium  with  ammonium  oxalate  in  acetic  acid 
solution,  expelling  the  ammonium  salts  by  heating, 
dissolving  the  residue  in  hydrochloric  acid,  and  con¬ 
centrating  the  solution  until  short,  feathery  crystals 
deposited  on  cooling.  The  chloride  solution  gives  a 
white  precipitate  with  ammonia  which  slowly  darkens 
on  exposure  to  the  air.  Except  for  the  absence  of  a 
precipitate  with  ammonium  sulphide,  rhenium  gives 
similar  reactions  to  manganese.  A  further  discussion 
of  the  lines  observed  on  a  film  obtained  by  exposing 
the  crude  oxide  obtained  to  X-rays  on  a  copper 
anticathode  is  given.  (Cf.  A.,  1925,  ii,  1124.) 

A.  R.  Powell. 

Examination  of  nickel  catalysts  with  X-rays. 
G.  L.  Clark,  W.  C.  Asbtjry,  and  R.  M.  Wick  (J. 
Amer.  Chem.  Soc.,  1925,  47,  2661— 2671).— Powder- 
diffraction  photographs  of  various  nickel  catalysts 
have  been  taken  with  a  new  type  of  X-ray  spectro¬ 
graph.  Catalysts  prepared  by  reduction  with  carbon, 
alcohol,  ethyl  acetate,  and  hydrogen,  and  having 
widely  different  activities,  gave  identical  lines  for 
nickel,  d100=3-536  A.;  that  prepared  by  reduction 
with  sodium  hypophosphite  in  solution  gave  no 
definite  lines  and  was  apparently  colloidal.  The 
intensities  of  the  lines,  as  measured  by  a  photo- 
densitometer,  were  approximately  the  same  for  the 
various  catalysts,  and  agreed  with  the  values  calcu¬ 
lated  for  a  face-centred  lattice.  A  rough  parallelism 
exists  between  decreasing  line  width  and  increasing 
catalytic  activity.  Nickel  monoxide  (simple  cubic) 
gave  d100=4T6  A.,  the  dioxide  and  nickelo-nickelic 
oxide  gave  no  lines,  and  the  sesquioxide  gave  only 
the  lines  of  the  monoxide,  showing  it  to  be  a  mixture 
of  this  with  the  dioxide.  A.  Geake. 

Model  gratings  to  illustrate  the  diffraction  of 
X-rays  by  crystals.  W.  L.  Bragg  (Mem.  Man¬ 
chester  Phil.  Soc.,  1924 — 25,  69,  35 — 38). — Gratings 
of  varying  types  of  complexity  have  been  obtained 
with  the  aid  of  a  photographic  plate  ruled  with.  400 
lines  to  the  inch.  These  were  reproduced  on  a  second 
plate  by  putting  the  two  in  contact  and  exposing 
to  light.  By  then  moving  the  original  plate  a  fraction 
of  the  distance  between  the  lines  and  exposing  once 
more,  repeating  this  as  often  as  desired,  gratings  with 
400  groups  of  lines  to  the  inch,  of  any  required  com¬ 
plexity,  could  be  produced.  Gratings  reproducing 
the  same  effects  as  the  crystal  gratings,  formed  by 
the  planes  of  rock-salt  or  diamond,  for  example, 
have  thus  been  obtained.  M.  S.  Burr. 

X-Ray  interference  in  mixed  crystals.  M.  von 
Laue  (Ann.  Physik,  1925,  [iv],  78,  167—176).— 
Tammann’s  contention  (A.,  1925,  ii,  20)  that  X-ray 
crystal  photographs  should  be  very  sensitive  to 
slight  deviations  from  the  “  normal  ”  distributions 
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of  the  atoms  in  the  lattices  of  mixed  crystals,  is 
disproved  by  a  mathematical  investigation  of  the 
positions  and  intensities  of  the  interference  points 
resulting  from  a  purely  random  distribution  of  two 
types  of  atom  constituting  a  simple  cubic  lattice. 
The  case  is  also  considered  in  which,  as  a  result  of 
the  conditions  of  preparation,  an  atom  in  a  mixed 
crystal  is  surrounded  by  more  atoms  of  its  own  kind 
than  would  correspond  with  a  uniform  distribution 
of  the  constituents  of  the  mixture.  F.  G.  Tryhorn. 

Crystal  structure  of  carbon  dioxide.  J.  C. 
McLennan  and  J.  0.  Wilhelm  (Trans.  Roy.  Soc. 
Canada,  1925,  [iii],  19,  III,  51 — 56). — The  crystal 
structure  of  carbon  dioxide  solidified  by  liquid  air 
has  been  investigated  by  means  of  an  X-ray  method. 
Carbon  dioxide  crystallises  in  a  cubic  system  with 
4  mols.  in  each  unit  cell  and  a  lattice  distance  of 
5-76  A.  The  distance  between  carbon  and  oxygen 
atoms  is  1-25  A.;  the  moment  of  inertia  is  8-2 x 
10'39  g.  cm.2  J.  S.  Carter. 

Structure  of  a-  and  p-quartz.  (Sir)  W.  H. 
Bragg  and  R.  E.  Gibbs  (Proc.  Roy.  Soc.,  1925, 
A,  109,  405 — 427). — The  only  elements  of  symmetry 
possessed  by  an  ordinary  (a-)  trigonal  crystal  of 
quartz  are  a  trigonal  and  three  digonal  axe3.  It  is 
impossible  to  determine  the.  crystal  structure  com¬ 
pletely  by  consideration  of  these  symmetry  restric¬ 
tions  and  of  the  distances  and  angles  between  the 
various  reflecting  planes  in  the  crystal  for  X-rays. 
The  problem  could  be  solved  by  studying,  in  addition, 
the  intensities  of  the  X-ray  reflexions,  if  the  principles 
governing  these  intensities  were  sufficiently  under¬ 
stood.  Actually  more  indirect  methods  have  to  be 
applied.  Chemical  considerations  have  been  em¬ 
ployed,  but  with  unsatisfactory  results.  The  method 
here  proposed  utilises  the  fact  that  trigonal  (a-) 
quartz  passes  into  hexagonal  ((3-)  quartz  at  575°. 
The  symmetry  of  the  hexagonal  form  is  much  higher, 
and  the  details  of  its  structure  can  be  fixed  with 
ease.  There  is  evidence  that  the  structure  of  the 
crystal  is  but  slightly  changed  during  the  trans¬ 
formation  from  the  a-  to  the  (3-form,  and  hence  the 
structure  of  the  (3-form  gives  a  powerful  clue  to 
the  structure  of  the  a-form.  A  structural  model  of 
the  a-form,  deduced  in  this  manner,  accounts  for 
the  piezo-electrical  properties  of  the  crystals,  and 
for  the  varieties  of  twinning  which  are  recorded. 

The  electrical  conductivity  of  quartz  is  hundreds 
of  times  greater  along  the  crystal  axis  than  across 
it.  This  fact  may  be  correlated  with  the  spacings 
of  the  atoms  in  the  crystal,  as  the  structure  suggested 
has  more  open  and  direct  passages  along  than  across 
the  axis.  S.  Barratt. 

Crystal  structure  of  barytes,  celestine,  and 
anglesite.  R.  W.  James  and  W.  A.  Wood  (Proc. 
Roy.  Soc.,  1925,  A,  109,  598 — 020). — Assuming  the 
sulphate  ion  to  be  a  tetrahedron  of  oxygen  atoms 
surrounding  a  central  sulphur  atom,  the  distance 
S — 0  being  1-5  A.  (cf.  Bradley,  A.,  1925,  ii,  638), 
it  has  been  found  possible  to  assign  structures  to 
the  three  isomorphous  crystals  investigated  which 
arc  practically  identical,  and  account  completely 
for  the  observed  intensities  of  the  X-ray  spectra 


given  by  them.  The  structure  is  based  on  a  simple 
orthorhombic  lattice  containing  4  mols.  to  the  unit 
cell  (from  the  specific  gravity  and  mol.  wt.  of  the 
crystal),  and  the  space  group  is  Vf.  The  para¬ 
meters  fixing  the  relative  positions  of  the  different 
kinds  of  atoms  were  determined  by  X-ray  intensity 
measurements. 

For  barium  sulphate,  the  dimensions  of  the 
unit  cell  are :  a=S-85,  6=5-43,  c=7-13  A.  and  the 
axial  ratio  is  1-6304 :  1  :  1-3136.  For  strontium 
sulphate,  a=8-36,  6=5-36,  c=6-84  A.,  and  the 
axial  ratio  is  1-55S0  :  1  :  1-2800.  For  lead  sulphate, 
a=8-45,  6=5-38,  c=6-93  A.,  and  the  axial  ratio  is 
1-5704  :  1  :  1-2894.  The  structure  appears  to  be  one 
in  which  each  positive  metallic  ion  is  surrounded  as 
closely  and  as  uniformly  as  possible  by  negative 
oxygen  ions,  perfect  freedom  of  adjustment  of  the 
ions  being  hampered,  because  they  are  attached 
together  in  fours  in  the  sulphate  groups. 

In  calculating  the  structure  factors,  the  figures 
for  the  diffracting  power  of  ions  at  different  angles, 
calculated  by  Hartree  (A.,  1925,  ii,  735),  were  em¬ 
ployed  with  slight  modifications.  A  comparison  of 
the  absolute  intensity  of  reflexion  actually  observed 
with  that  calculated  on  the  classical  theory  showed 
that  the  observed  intensity  is  always  lower  than, 
although  of  the  same  order  of  magnitude  as,  the 
calculated  value.  A  possible  reason  for  the  structure 
which  is  common  to  a  number  of  crystals  of  the 
type  XRO.,  is  discussed.  Observations  on  potassium 
permanganate  and  potassium  perchlorate  confirm  the 
view  that  the  structures  are  essentially  similar  to 
those  of  the  sulphates  under  investigation. 

L.  L.  Bircumshaw. 

Structure  of  barium  sulphate.  R.  W.  James 
and  W.  A.  Wood  (Mem.  Manchester  Phil.  Soc., 
1924 — 1925,  69,  39- — 51). — See  preceding  abstract. 

Crystalline  structure  of  hexachlorobenzene 
and  hexabromobenzene.  W.  G.  Plummer  (Phil. 
Mag.,  1925,  [vi],  50,  1214 — 1220). — Hexachlorobenz¬ 
ene  and  hexabromobenzene  have  been  examined  by 
the  powder  method  of  X-ray  analysis.  Photographs 
were  taken  with  a  Shearer  X-ray  tube  fitted  with  a 
copper  anticathode,  the  (3-lines  of  copper  being 
excluded  by  a  nickel  filter.  The  observed  spacings 
are  tabulated,  and  agree  with  the  theoretical  spacings 
assuming  2  mols.  per  cell.  The  dimensions  of  the 
cell  for  hexachlorobenzene  are  a=8-10,  6=3-86,  e= 
16-68  A.  These  results  were  later  confirmed  on  a 
perfect  crystal  of  hexachlorobenzene.  Based  on 
these  measurements  a  suggestion  is  made  of  the 
probable  arrangement  of  the  atoms  in  the  molecule. 
The  measurements  of  hexabromobenzene  were  not  so 
successful,  but  they  prove  the  general  correctness 
of  the  structure  assumed.  A.  B.  Manning. 

Isomorphism  of  molybdates  of  the  rare-earth 
metals  with  those  of  calcium,  strontium,  barium, 
and  lead.  F.  Zambonini  and  R.  G.  Levi  (Atti  R. 
Accad.  Lincci,  1925,  [vi],  2,  303 — 305;  cf.  A.,  1925, 
ii,  1133). — Tabulated  values  arc  given  showing  that 
the  reflecting  planes  are  essentially  the  same  in 
crystals  of  the  molybdates  of  calcium,  strontium, 
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barium,  and  lead.  The  following  values,  based  on 
the  values  of  a  determined  by  X-ray  measurements, 
and  on  those  of  the  ratios  a  :  c  determined  by  crystal¬ 
lographic  methods,  are  calculated  for  the  elementary 
cells  of  these  substances.  CaMo04,  <1=3-67,  c= 
5-69  A.;  SrMoO.j,  o= 3-79,  c=5-97  A.;  BaMo04, 
<1=3-96,  c=6-43  A.;  PbMo04,  a=3-80,  c=6-00  A. 
The  densities,  calculated  from  these  data,  arc,  re¬ 
spectively,  4-28,  4-73,  4-84,  6-95,  and  agree  with 
experimental  values.  For  the  alkaline-earth  molybd¬ 
ates,  the  values  of  a  and  c  are  approximately  linear 
functions  of  the  atomic  weights,  or  atomic  numbers, 
of  the  cation  metals.  Since  a  similar  relationship 
holds  for  the  nitrates  of  these  metals,  the  possibility 
is  suggested  of  calculating  the  dimensions  of  the 
elementary  cells  of  isomorphous  phases,  which  are 
too  unstable  to  be  experimentally  investigated. 

F.  G.  Tryhorn. 

Isomorphism  between  samarium  compounds 
and  the  corresponding  compounds  of  calcium, 
strontium,  barium,  and  lead.  G.  Carobbi  (Rend. 
Aecad.  Sci.  Fis.  Mat.  Napoli,  1925,  [iii],  31,  83 — 95). — 
The  results  of  the  author’s  investigations  on  the 
molybdates  and  phosphates,  together  with  Zam- 
bonini’s  results  (A.,  1923,  ii,  499,  691),  show  that 
certain  samarium  compounds  aro  capable  of  forming 
homogeneous  mixed  crystals  with  the  corresponding 
compounds  of  calcium,  strontium,  and  lead,  and 
that  the  isomorphism  of  samarium  towards  the 
metals  of  the  isomorphogenic  calcium  group  is  more 
pronounced  than  that  of  the  other  metals  of  the 
cerium  group.  T.  H.  Pope. 

New  magnetic  state  of  the  cobalt  ion.  (Mlle.) 
A.  Serres  (Compt.  rend.,  1925,  181,  714 — 715). — 
Anhydrous  amorphous  cobalt  sulphate  has  been 
obtained  containing  a  cobalt  ion  corresponding  with 
26  magnetons  and  possessing  a  powerful  negative 
molecular  field.  The  magnetic  susceptibilities  of  the 
salt  are  recorded  over  the  temperature  range  7 — 
422°.  (Of.  Foex,  A.,  1925,  ii,  345;  Theodorides, 
J.  Phys.  Radium,  1922,  [vi],  3,  1.) 

S.  K.  Tweedy. 

Effect  of  temperature  on  the  paramagnetism 
of  cobalt  salts  in  solution.  M.  Chatillon  (Compt. 
rend.,  1925, 181,  778 — 780). — The  magnetic  properties 
of  solutions  of  cobaltous  chloride,  sulphate,  and 
nitrate  have  been  examined  at  temperatures  from 
10°  to  140°.  When  the  reciprocal  of  the  coefficient 
of  magnetisation,  corrected  for  the  diamagnetism  of 
the  molecule,  is  plotted  against  the  absolute  tem¬ 
perature,  straight  lines  are  obtained  which  do  not 
pass  through  the  absolute  zero,  but  correspond  with 
a  Curie  point  of  — 12°,  and  with  a  moment  of  25-0 
magnetons,  in  contradiction  to  the  value  24-5  found 
by  Brant  (Physical  Rev.,  1921,  [ii],  17,  768).  The 
anhydrous  sulphate  according  to  Serres  (cf.  pre¬ 
ceding  abstract))  has  a  moment  of  26-0  mag¬ 
netons,  and  this  value  is  retained  when  the  anhydrous 
salt  is  dissolved  in  water,  the  solution  giving  a  Curie 
point  of  — 33  d.  But  if  the  solution  is  crjTstallised 
and  the  crystals  aro  redissolved,  the  value  of  25-0 
magnetons  is  found.  W.  Hume-Rothery. 


Magnetic  susceptibility  of  rubidium  bromide, 
caesium  iodide,  krypton,  xenon,  [potassium, 
rubidium,  and  caesium].  L.  Crow  (Trans.  Roy. 
Soc.  Canada,  1925,  [iii],  19,  III,  63 — 70). — The 
magnetic  susceptibilities  of  krypton  and  xenon  have 
been  determined  from  observations  on  rubidium 
bromide  and  caisium  iodide,  the  experimental  method 
of  Meyer  (A.,  1925,  ii,  173)  being  used.  The  mole¬ 
cular  magnetic  susceptibilities  of  rubidium  bromide 
and  csesium  iodide  are  — 62-9  X 10"°  and  — 77 -6  X 10'8, 
respectively.  The  derived  values  for  the  volume 
susceptibilities  at  20°  and  760  mm.  of  krypton  and 
xenon  are  — 13-1  Xl0~10  and  —  16*2xl0~10.  The 
atomic  magnetic  susceptibilities  of  potassium,  rub¬ 
idium,  and  crcsium  are,  respectively,  — T  9  X  10‘8, 
— 7-0xl0"6,  and  — 8-OxlO"8.  J.  S.  Carter. 

Magnetic  rotatory  power  of  some  para¬ 
magnetic  minerals  at  very  low  temperatures. 
H.  K.  Onnes,  J.  Becquerel,  and  W.  J.  de  Haas 
(Compt.  rend.,  1925,  181,  838 — 841). — The  magnetic 
rotatory  power  of  certain  didymium  minerals  in¬ 
creases  with  decreasing  temperature  down  to  4-2° 
Abs.  (A.,  1908,  ii,  338).  The  results  for  tysonite, 
parisite,  and  bastnaesite,  after  a  small  correction, 
indicate  that  Curie’s  law  is  followed.  Complex 
results  arc  obtained  with  xenotime,  due  to  the  super¬ 
position  of  two  distinct  magnetic  polarisations;  one, 
generally  positive,  is  due  to  the  Zeeman  effect  for 
the  absorbed  radiations,  whilst  the  other,  negative, 
is  peculiar  to  paramagnetic  substances  and  is  due  either 
to  orientation  phenomena  or  to  distortion  in  the 
magnetic  field.  S.  K.  Tweedy. 

Absorption  spectra  of  rare-earth  crystals  in  a 
magnetic  field  at  the  temperature  of  liquid 
helium.  J.  Becquerel,  H.  K.  Onnes,  and  W.  J.  de 
Haas  (Compt.  rend.,  1925,  181,  758 — 760). — Uniaxial 
crystals  of  xenotime  (spectrum  duo  to  erbium), 
tysonite,  parisite,  and  bastnaesite  (spectrum  due  to 
didymium)  have  been  examined.  The  absorption 
spectra,  which  are  complex  at  80°  Abs.,  become  more 
simple  at  14°  Abs.  At  4-2°  Abs.,  spectra  are  on  the 
whole  even  more  simple,  some  bands  having  dis¬ 
appeared,  but  others  observed  only  at  low  tem¬ 
peratures  have  increased  in  intensity.  The  crystals 
were  also  examined  in  a  field  of  26,170  gauss,  the 
optical  axis  and  beam  of  light  being  in  the  direction 
of  the  lines  of  force.  The  change  of  period  pro¬ 
duced  by  the  magnetic  field  is  independent  of  the 
temperature.  Great  dissymmetry  is  shown  by  the 
intensity  of  the  components  corresponding  with  the 
absorption  of  inverse  circular  vibration,  one  com¬ 
ponent  sometimes  completely  disappearing.  At  14° 
Abs.,  the  component  displaced  towards  the  violet  is 
reinforced,  but  this  is  not  always  the  case  at  4-2°  Abs. 

W.  Hume-Rothery. 

Effect  of  the  addition  of  dyes  on  the  crystal¬ 
lisation  of  calcium  carbonate.  V.  Kohlschutter 
and  C.  Egg  (Hclv.  Chim.  Acta,  1925,  8,  697 — 703; 
cf.  A.,  1925,  ii,  1035,  1036). — The  work  on  somatoid 
forms  has  been  extended  by  an  investigation  of  the 
effect,  on  crystallisation  of  calcium  carbonate  from 
solutions  of  the  hydrogen  carbonate,  of  the  following 
dyes  :  Congo-red,  gallacetophenone,  ponceau,  alizarin 
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Bismarck-brown,  eosin,  crystal-violet,  fuehsin,  tropse- 
olin,  and  cbrysoidine.  Congo-red  is  adsorbed  princip¬ 
ally  by  calcite  with  some  deformation  of  the  crystals, 
whilst  aragonite  exhibits  a  smaller  tendency  to 
adsorb  the  dye.  The  formation  of  aragonite  crystal- 
nuclei  is  hindered  and  sometimes  totally  inhibited. 
The  importance  of  colloidal  phenomena  in  the  work 
earlier  stressed  is  now  confirmed  by  the  observation 
that  the  most  effective  dyes  exhibit  an  ultramicro- 
scopic  effect  either  alone  or  in  solutions  containing 
the  calcium  ion.  Thus  a  fresh  solution  of  Congo -red 
and  calcium  hydrogen  carbonate  exhibits  an  intense 
light-cone.  The  colloids  are  adsorbed  on  the  crystal 
surfaces  and  disturbances  of  crystal-habit  and  growth 
ensue  which  are  peculiar  to  each  colloidal  dye.  Small 
additions  of  Congo-red  cause  the  formation  of  rhom- 
bohedra  with  red  cores,  suggesting  that  particles  of 
the  calcium  salt  of  the  dye  serve  as  a  nucleus  for 
crystallisation  of  calcite.  Higher  dye  concentrations 
render  the  crystal  surfaces  “  passive,”  resulting  in 
deformation  or  inhibition  in  crystal -growth. 

R.  A.  Morton. 

Formation  of  somatoid  forms.  V.  Kohl- 
schutter,  M.  Bobtelsky,  and  C.  Egg  (Helv.  Chim. 
Acta,  1925,  8,  703 — 723;  cf.  preceding  abstract). — 
An  attempt  is  made  to  define  more  clearly  (cf.  A., 
1925,  ii,  1035)  the  conditions  for  the  appearance  of 
a  whole  range  of  somatoid  forms.  One  type  of  disc- 
like  bodies  only  appears  in  the  presence  of  a  colloid. 
A  whole  series  of  somatoid  forms  designated  a  is 
intimately  related  with  the  formation  of  calcite 
rhombohedra,  and  the  precipitation  of  these  forms 
occurs  only  when  the  ratio  of  calcium  carbonate  to 
colloidal  substance  comes  within  a  definite  range. 
The  particular  form  is  for  the  a-series  largely  inde¬ 
pendent  of  the  chemical  nature  of  the  added  colloid. 
By  varying  the  amount  of  added  material,  the  whole 
series  of  a-somatoid  forms  can  be  obtained  with  one 
and  the  same  substance.  More  specific  effects  occur 
in  the  formation  of  p-somatoid  forms  when  aggre¬ 
gations  of  calcium  carbonate  and  colloidal  substance 
play  a  dominating  part.  The  investigation  concerns 
crystallisation  under  conditions  approaching  those 
existing  in  the  living  organism.  R.  A.  Morton. 

Electrical  conductivity  of  phosphorus  penta- 
chloride.  G.  W.  E.  Holboyd,  H.  Chadwick,  and 
J.  E.  H.  Mitchell  (J.C.S.,  1925,  127,  2492 — 2493) 
—A  preliminary  paper  on  the  mode  of  ionisation  of 
phosphorus  pentachloride  in  solution. 

R.  Ccthill. 

Light  scattering  of  “  abnormal "  liquids. 
0.  C.  H.  Kitching  (Trans.  Roy.  Soc.  Canada,  1925, 
[iii],  19,  III,  30 — 31). — The  light  scattering  of  aniline, 
phenol,  and  acetaldoxime  at  various  temperatures 
between  20°  and  100°  has  been  determined  relatively 
to  benzene.  With  aniline  and  phenol  (normal 
liquids),  the  observed  temperature  coefficients  and 
light  scatterings  are  in  fairly  good  agreement  with 
the  calculated  values,  whilst  in  acetaldoxime  the 
scattering  is  more  than  doqjble  and  the  temperature 
coefficient  less  than  half  the  calculated  value. 

J.  S.  Carter. 


Light  scattering  of  salt  solutions.  C.  W. 
Sweitzer  (Trans.  Roy.  Soc.  Canada,  1925,  [iii],  19, 
III,  31). — A  revision  of  the  measurements  previously 
reported  (A.,  1925,  ii,  512)  has  led  to  values  which 
approach  more  closely  to  those  calculated.  Methyl 
alcohol  was  used  in  preference  to  water  as  the  standard 
of  comparison.  J.  S.  Carter. 

Scattering  of  light  by  anisotropic  liquids. 
W.  H.  Martin  (Trans.  Roy.  Soc.  Canada,  1925,  [iii], 
19,  III,  36 — 38;  cf.  A.,  1925,  ii,  90).— The  depolar¬ 
isation  factor  of  the  light  scattered  by  p-azoxy- 
anisole,  rendered  dust-free  by  filtration  through  a 
Mandler  diatomaceous  earth  filter,  is  0-So.  For  a 
liquid  composed  of  molecules  in  which  vibration  can 
occur  in  only  one  direction,  the  calculated  value  is 
0-86.  The  experimental  result  hence  supports  the 
hypothesis  of  needle-shaped  molecules  in  this  type 
of  liquid  crystals.  J.  S.  Carter. 

Dependence  of  absorption  coefficient  on  the 
thickness  of  the  absorbing  colour  layer.  A. 
Predyoditelev  and  W.  Blinov  (Z.  Physik,  1925, 
35,  38 — 49). — The  absorption  coefficients  of  thin 
layers  of  collodion  solutions  of  fuehsin  and  crystal- 
violet,  of  different  concentrations,  have  been  deter¬ 
mined  in  a  ELonig-Martens  spectrometer.  The  thick¬ 
ness  of  the  films  was  of  the  order  of  1  g.  The  absorp¬ 
tive  coefficient  was  found  to  be  a  periodic  function 
of  the  density  distribution  of  the  dye  molecules  at 
the  surface.  It  is  suggested  that  this  behaviour  is 
due  to  the  transformation  into  heat  of  only  part  of 
the  light  energy  absorbed,  the  remainder  going  to 
increase  the  internal  energy  of  the  atom  or  molecule. 
On  this  assumption,  formula!  have  been  deduced,  and 
theoretical  curves  constructed,  which  are  in  close 
agreement  with  the  experimental  results. 

M.  S.  Burr. 

Specific  heat  variations  in  relation  to  the 
dynamic  action  of  gases  and  their  equations  of 
state.  W.  J.  Walker  (Phil.  Mag.,  1925,  [vi],  50, 
1244 — 1260). — Some  preliminary  experiments  on 
the  flow  of  highly  superheated  steam  through  a  nozzle 
are  described.  The  nozzle  plate  was  bolted  between 
two  cast-iron  boxes  of  square  section  and  6  in. 
internal  dimension.  The  box  to  which  the  steam  was 
first  admitted  contained  an  electric  heater,  and  the 
temperature  of  the  steam  was  measured  by  an  iron- 
constantan  couple  placed  just  behind  the  nozzle 
plate  and  opposite  the  centre  of  the  nozzle  orifice. 
The  pressure  was  measured  by  a  Bourdon  gauge. 
From  the  second  box,  the  steam  was  conducted  to  a 
surface  condenser,  where  it  was  collected  and  weighed. 
Results  are  tabulated  giving  the  observed  discharge 
through  a  £  in.  nozzle  of  stream-lined  form,  for 
pressures  of  26 — 56  lb.  per  sq.  in.  and  temperatures 
of  480 — 700°  Abs.  The  results  suggest  an  adiabatic 
relation  of  the  form  ■pv”‘eflT)=  constant,  in  which  the 
factor  involves  the  variation  of  specific  heat 
with  temperature.  This  relation  is  shown  to  lead 
to  a  general  equation  of  state  of  the  Dieterici  and 
Jeans  type.  A.  B.  Manning. 

Physical  properties  of  nitromethane.  J.  W. 
Williams  (J.  Amer.  Chern.  Soc.,  1925,  47,  2644 — 
2652). — Nitromethane  consists  of  an  equilibrium 
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mixture  of  the  two  forms  CH3*N02  and  CHo'.NO'OH, 
and  its  physical  properties  may,  therefore,  be  expected 
to  vary  irregularly  with  the  temperature.  The 
specific  heat,  determined  as  previously  described 
(A.,  1924,  ii,  589),  depends  greatly  on  the  method  of 
drying  the  nitromethane.  When  dried  by  distil¬ 
lation  from  phosphorus  pcntoxide,  the  results  do  not 
fall  on  a  smooth  curve,  but  there  is  a  minimum  at 
about  30°.  Vapour  pressures  were  determined  by 
the  method  of  Ramsay  and  Young,  but  no  irregularity 
exists,  the  logarithm  of  the  vapour  pressure  varying 
linearly  with  the  reciprocal  of  the  absolute  tem¬ 
perature.  The  density-temperature  curve  is  also 
normal,  and  between  20°  and  101°  is  represented 
by  the  empirical  equation  <^=1-1668— 0001358< — 
0-00000055i-.  Phosphorus  pentoxide  forms  a  stable 
gel  with  nitromethane  in  presence  of  a  trace  of 
water.  A.  Geake. 

Absolute  critical  temperatures.  M.  Prud- 
homme  (Bull.  Soc.  chim.,  1925,  [iv],  37,  1330 — 
1340). — Relations  between  the  absolute  critical  tem¬ 
peratures  (Tc)  of  substances  are  pointed  out.  With 
simple  substances  which  combine  among  themselves, 
the  '1\  difference  of  suitably  chosen  pairs  is  often 
equal;  thus  for  carbon  dioxide  and  disulphide, 
carbon  monoxide,  and  carbonyl  sulphide  !Tc(CS2)  — 
Tc(C02)=2’c(C0S)— Tc{CO).  For  many  non-metallic 
substances,  the  Te  values  are  simple  multiples  or 
fractions  of  those  for  the  components.  For  metallic 
compounds  or  carbon  compounds  containing  only 
one  atom  of  carbon,  the  metal  or  carbon  atom  does 
not  affect  the  Tc  values,  which  are  simple  multiples 
or  fractions  of  the  value  for  the  non-metallic  element. 
These  multiples  arc  quite  arbitrary,  and  may  differ 
even  for  analogous  substances  as  cyanogen  chloride 
or  bromide.  If  the  linkings  between  a  carbon  and  a 
hydrogen  atom  are  considered  as  one  valency,  and 
single,  double,  and  triple  linkings  between  carbon 
atoms  as  2,  4,  and  6  valencies,  respectively,  the 
absolute  critical  temperature  of  aliphatic  hydro¬ 
carbons  is  an  exponential  function  of  the  number 
of  valencies,  namely,  Tc=cY",  where  »=0-489  and 
log  c=2-03911.  With  the  sole  exception  of  ethylene, 
this  rule  applies  for  both  saturated  and  unsaturated 
hydrocarbons  up  to  hexane.  Similar  relations  exist 
for  saturated  alcohols,  whilst  for  esters,  ethers,  and 
nitriles  the  Tc  values  arc  additive  properties  of  the 
different  groups  present,  acetic  acid  and  acetonitrile 
being  exceptions.  W.  Hume-Rothery. 

Properties  of  simple  compounds  and  types  of 
the  solid  state.  E,  Friederich  (Z.  Physik,  1925, 
34,  637). -7-Corrections  of  minor  points  in  an  earlier 
paper  (A.,  1925,  ii,  374).  E.  B.  Ludlam. 

Velocity  of  sound  in  mixtures  of  gases.  H.  B. 
Dixon  and  G.  Greenwood  (Proc.  Roy.  Soc.,  1925, 
A,  109,  561 — 569).— The  velocity  of  sound  in  a 
number  of  mixtures  of  simple  gases  has  been  measured, 
using  Kundt’s  double-tube  type  of  apparatus,  the 
first  tube  containing  dry  air,  the  second  the  experi¬ 
mental  gas  or  mixture.  The  method  of  measuring 
the  dust  figures  was  that  used  by  Partington  and 
Cant  (A.,  1922,  ii,  191).  The  following  were  in¬ 
vestigated  :  (1)  mixtures  with  y  practically  constant 


but  with  varying  density  {e.g.,  hydrogen  and  oxygen) ; 
(2)  mixtures  with  both  y  and  the  density  variable 
{e.g.,  hydrogen  and  carbon  dioxide) ;  (3)  a  mixture 
of  carbon  dioxide,  hydrogen,  and  air;  (4)  mixtures 
with  both  y  and  density  constant  {e.g.,  carbon  dioxide 
and  nitrogen) ;  (5)  a  single  gas  (ammonia)  with  a 
gas  mixture  of  approximately  the  same  density  {e.g., 
equal  volumes  of  hydrogen  and  oxygen).  In  the 
ammonia  experiments,  it  was  necessary  to  use  silica 
ignited  and  sieved  in  place  of  lycopodium  powder, 
as  the  latter  is  attacked  by  ammonia.  In  each  case, 
the  values  found  showed  satisfactory  agreement 
with  those  derived  from  Laplace’s  formula,  y= 
( Cpd  -f-  C'jjb) j(Cta -}- CJj ) ,  where  a  and  b  are  the 
volumes  of  the  gases  in  the  mixture. 

L.  L.  Bircxjmsiiaw. 

Compression  and  decomposition  of  nitric 
oxide.  E.  Briner,  H.  Biedermann,  and  A. 
Rotiien  (Helv.  Chim.  Acta,  1925,  8,  923 — 928). — 
The  compressibility  of  nitric  oxide  has  been  measured 
at  pressures  up  to  160  atm.  over  the  tempera¬ 
ture  range  —80°  to  10°,  and  pv  values  have  been 
plotted  against  p.  The  isotherms  indicate  that  nitric 
oxide  is  more  compressible  than  the  perfect  gas,  but 
that  when  comparison  is  made  with  the  corresponding 
data  for  the  non-polymerising  gases,  nitrogen,  oxygen, 
ethylene,  and  carbon  dioxide,  there  is  no  evidence 
for  polymerisation  of  nitric  oxide.  The  gas  exhibits 
an  anomalous  temperature-coefficient  in  the  per¬ 
oxidation  reaction  which  has  been  explained  by 
polymerisation.  Langmuir’s  octet  theory  also  re¬ 
quires  polymerisation  of  nitric  oxide  to  account  for 
the  free  valency  forces.  Both  ideas  are  undermined 
by  the  proof  that  the  gas  exhibits  a  normal  density. 

Nitric  oxide  under  prolonged  compression  decom¬ 
poses,  yielding  a  blue  liquid  which  consists  of  a  mixture 
of  nitrous  oxide  and  nitrous  anhydride.  Nitric  oxide 
decomposes  to  give  nitrous  oxide  and  oxygen,  the 
oxygen  reacts  with  unchanged  nitric  oxide,  yielding 
the  peroxide,  which  in  turn  may  react  with  nitric 
oxide  to  form  the  trioxide.  The  decomposition  is 
very  rapid  at  700  atm.  At  lower  pressures,  the 
reaction  is  retarded  by  corrosion  of  the  glass  vessels 
by  nitrogen  peroxide.  Freshly  prepared  and  con¬ 
densed  nitric  oxide  is  only  very  faintly  blue  in  colour. 
Multiple  liquefaction  does  not  effect  purification, 
since  the  blue  colour  gradually  increases  in  intensity. 
Liquid  nitric  oxide  is  probably  colourless  and  the 
blue  tint  is  due  to  nitrous  anhydride. 

R.  A.  Morton. 

Assemblies  of  imperfect  gases  by  the  method 
of  partition  functions.  R.  H.  Fowler  (Proc. 
Camb.  Phil.  Soc.,  1925,  22,  861 — 8S5). — A  mathe¬ 
matical  paper  giving  a  general  development  of  the 
theory  of  imperfect  gases  by  means  of  partition 
functions.  The  method  allows  all  the  usual  results 
of  the  theory  of  mixtures  of  imperfect  gases  to  be 
deduced  simply.  The  effects  of  the  inverse  square 
law  are  discussed  in  detail  and  the  validity  of  the 
combined  use  of  the  equations  of  Boltzmann  and  of 
Poisson  has  been  examined  vrith  special  reference  to 
the  theory  of  strong  electrolytes  advanced  by  Debye 
and  Hiickel  (A.,  1923,  ii,  459,  724).  It  is  concluded 
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that  this  theory  is  established  for  small  ionic  con¬ 
centrations  only.  A.  E.  Mitchell. 

Measurement  of  vapour  tension  of  “  gasoline  ” 
and  other  liquids.  H.  S.  Davis  (Ind.  Eng.  Chem., 
1925,  17,  1136— 1138).— See  B.,  1925,  9S0. 

Vapour-composition  relationships  in  the 
systems  phenol-water  and  phenol-cresol.  F.  H. 
Rhodes,  J.  H.  Welles,  and  G.  W.  Murray  (Ind. 
Eng.  Chem.,  1925,  17,  1199— 1201).— By  distillation 
of  the  binary  systems  phenol-water,  phenol-o-cresol, 
phenol-ni-cresol,  and  phcnol-p-crcsol,  and  analysis  of 
the  original  liquid  and  distillate  in  each  case,  the 
vapour-composition  relationships  of  the  systems  were 
determined  at  various  pressures.  The  curves  for 
the  system  phenol-water  show  that  azeotropic  ■ 
mixtures  are  formed  with  minimum  b.  p.  The  per¬ 
centage  of  phenol  in  the  constant-boiling  mixture 
decreases  with  the  pressure,  being  9-4  at  760  mm. 
and  4-4  at  260  mm.  The  concentration  of  phenol  in 
the  distillate  remains  nearly  constant  so  long  as  the 
concentration  in  the  liquid  is  below  85%.  With 
each  of  the  three  cresols,  phenol  forms  “  ideal  ” 
liquid  mixtures.  The  results  obtained  supply  the 
information  necessary  for  the  calculation  of  the 
theoretical  minimum  reflux  ratio  and  the  minimum 
number  of  sections  required  in  the  fractionating 
columns  of  stills  for  the  separation  of  phenol  from 
water  and  from  crcsol.  L.  L.  Bircumsiiaw. 

Liquid  mixed  crystals.  R.  Walter  (Ber.,  1925, 
58,  [B],  2303 — 2310). — The  formation  of  crystalline 
liquids  from  mixtures  of  substances  which  themselves 
do  not  exhibit  crystalline-liquid  properties  (cf.  Vor- 
liinder  and  Gahren,  A.,  1907,  ii,  441)  has  generally 
caused  the  crystalline-liquid  phases  to  be  regarded 
as  emulsions.  The  phenomenon  is,  however,  more 
readily  explained  in  the  following  manner.  The 
compounds  which  yield  such  mixtures  arc  generally 
very  well  crystallised  (usually  aromatic  carboxylic 
acids)  and  are  not  readily  supercooled.  Conse¬ 
quently,  a  monotropic,  crystalline-liquid  phase  which 
may  be  anticipated  for  them  by  reason  of  their 
chemical  constitution  remains  latent  even  when  the 
m.  p.  is  not  partly  below  that  of  the  solid  phase. 
If  two  chemically  similar  substances  of  this  type  are 
mixed,  it  may  readily  happen  that  the  m.  p.  of  the 
solid  phase,  which  is  generally  lower  than  the  m.  p. 
of  the  individual  components,  falls  below  the  mixed 
m.  p.  of  the  crystalline-liquid  phase  which  with 
chemically  related  substances  lies  between  the  two 
latent  crystalline-liquid  m.  p.  of  the  pure  components. 
Such  a  mixture  exhibits  enantiotropic  crystalline- 
liquid  properties.  The  case  is  realised  experimentally 
with  a  mixture  of  anisic  and  anisylidenepropionic 
acids.  The  m,  p.  of  the  latent  crystalline-liquid 
phase  of  these  compounds  is  determined  from  the 
behaviour  of  their  mixtures  with  p-mcthoxycinnamic 
acid  and  use  of  the  expression,  /1=(2— [100(/2~ 
tm) :  c-J,  where  tx  is  the  latent  m.  p.  of  a  substance, 
t2  the  known  m.  p.  of  an  admixed,  chemically  similar 
compound,  tm  the  observed  m.  p.  of  the  mixture, 
and  cx  the  molecular  concentration  of  the  substance 
under  investigation  in  mol.%.  The  observed  and 
values  are  in  good  agreement.  Many 


other  pairs  of  chemically  similar  compounds  have 
been  investigated.  H.  Wren. 

Viscosity  of  heated  alloys.  J.  Cournot  and 
K.  Sasagawa  (Compt.  rend.,  1925,  181,  661 — 662).— — 
See  B.,  1925,  994. 

Correlation  of  the  remanent  magnetism  and 
specific  resistance  of  some  pure  iron-carbon 
alloys.  E.  D.  Campbell  (Trans.  Faraday  Soc., 
Nov.  1925,  advance  proof). — The  specific  resistance 
and  magnetic  properties  of  pure  electrolytic  iron  and 
a  series  of  iron-carbon  alloys  containing  up  to  1-5% 
of  carbon  and  total  elements  other  than  carbon  and 
iron  0-008%  have  been  measured.  The  magnetic 
properties  were  measured  using  the  material  as  bars 
with  open  poles  and  utilising  a  special  magnetic 
balance  which  is  described,  in  which  electromagnetic 
forces  were  balanced  against  gravity.  For  electro¬ 
lytic  iron  at  25°  slowly  annealed  in  a  vacuum  the 
specific  resistance  is  10-02  micro-ohms/c. c.  The 
increase  in  specific  resistance  is  almost  proportional 
to  the  carbide  concentration,  whilst  the  magnetic 
resistance  (gilberts  required  to  give  1000  dynes/cm,2) 
of  a  bar,  magnetised  under  standard  conditions, 
increases  more  slowly  than  the  specific  resistance  up 
to  the  eutectoid  composition  and  then  more  rapidly, 
indicating  that  low  magnetic  resistance  is  connected 
with  structurally  free  ferrite.  The  internal  magneto¬ 
motive  potential  (gilberts  required  to  double  the 
dynes)  increases  to  a  constant  value  at  0-6%  carbon, 
whilst  the  magneto-motive  potential  (gilberts  re¬ 
quired  to  demagnetise)  increases  continuously,  show¬ 
ing  that  the  internal  magneto-motive  potential  of  the 
solvent  iron  is  small  compared  with  that  due  to 
dissolved  carbides.  The  force  fields  of  solutes  in 
metallic  solution  arc  regarded  as  transforming  elec¬ 
tricity  into  heat,  thereby  increasing  the  resistance, 
whilst  the  converse  transformation  is  indicated  by 
the  thermo-electric  potential  at  solution-solvent 
junctions.  F.  G.  Soper. 

Absorption  of  gaseous  hydrogen  chloride  by 
sulphuric  acid.  V.  Cupr  (Publ.  Fac.  Sci.  Univ. 
Masaryk,  1925,  63,  1 — 18;  cf.  A.,  1925,  ii,  655). — 
Further  measurements  of  the  absorption  of  gaseous 
hydrogen  chloride  by  sulphuric  acid  solutions  of  con¬ 
centrations  corresponding  approximately  with  the 
hydrates  H2S04,2H20  and  H2S04,4H20  at  the  tem¬ 
peratures  0°,  — 15-8°,  and  —25°  show  that  the  quantity 
absorbed  diminishes  with  increasing  concentration  of 
sulphuric  acid,  as  was  found  by  Coppadaro  (A.,  1910, 
ii,  197)  at  17°,  40°,  and  70°. 

N.  H.  Hartshorne. 

Solubility  of  hydrogen  selenide.  A.  J.  McAmis 
and  W.  A.  Felsino  (J.  Amer.  Chem.  Soc.,  1925, 
47,  2633 — 2637). — The  solubility  of  hydrogen  selenide 
in  water  is  0-09611,  0-08415,  and  0-07317  mol.  per 
litre  at  15°,  25°,  and  35°,  respectively,  and  760  mm. 
In  aqueous  hydrogen  iodide  the  solubility  is  greater, 
and  is  0-11012  mol.  per  litre  in  the  2-73.3/  acid  at 
25°  and  760  mm.  The  molal  heat  of  solution  in 
water  is  calculated  to  be  2431  cal.  at  25°,  and  the 
free  energy  decrease  for  the  reaction  H2Se(ld/)  = 
H2Se  (760  mm.)  is  1463  cal.  for  an  aqueous  solution 
containing  0-08017  mol.  per  litre  at  25°.  A.  Geake. 
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Supersaturation  of  gases  in  liquids.  N.  P. 
Clare  (Trans.  Roy.  Soc.  Canada,  1925,  [iii],  19, 
III,  32—33;  of.  Wyatt,  A.,  1925,  ii,  504).— Aqueous 
solutions  of  oxygen  up  to  about  250  atm.  saturation 
pressure  are  being  investigated.  On  the  reduction 
of  pressuro  of  such  solutions,  a  cloud  of  fine  bubbles 
sometimes  appears,  suggesting  the  spontaneous 
formation  of  bubbles  in  the  liquid  away  from  the 
walls.  J.  S.  Carter. 

Initiation  of  bubbles  in  supersaturated  solu¬ 
tions  of  gases.  F.  J.  Farncomb  (Trans.  Roy.  Soc. 
Canada,  1925,  [iii],  19,  III,  32). — Colloidal  arsenious 
sulphide,  colloidal  ferric  hydroxide,  starch,  platinum 
wire,  load  chloride  crystals,  phenol  globules,  and 
freshly  precipitated  silver  iodide  have  no  apparent 
effect  on  the  formation  of  bubbles  in  highly  super¬ 
saturated  solutions  of  oxygen.  Paraifin-wax  globules, 
benzoic  acid,  salicylic  acid,  phthalide,  and  iron  wire 
have  a  small  but  definite  effect.  Precipitated  silver 
iodide  (24  hrs.’  settling),  precipitated  calcium  sulphate, 
and  boric  acid  have  a  pronounced  effect.  It  appears 
that  bubbles  are  initiated  by  substances  which  are 
wetted  with  difficulty.  J.  S.  Carter. 

Relation  between  solubility  and  retention  of 
water  of  crystallisation  in  the  salts  of  aromatic 
sulphonic  acids.  F.  Ephraim  and  E.  Seger  (Helv. 
Chirm  Acta,  1925,  8,  724 — 739). — Benzenesulphonic 
acid  and  naphthalene- 1-  and  -2-sulphonic  acids  yield  a 
large  number  of  isomorphous,  hexahydrated  salts  of 
bivalent  metals.  The  loss  in  weight  sustained  by 
each  salt  in  specified  times  and  at  definite  temper¬ 
atures  in  the  presence  of  phosphorus  pentoxide  has 
been  determined.  The  solubility  at  temperatures 
from  17°  to  S2°  has  been  determined  for  each  salt  of 
benzenesulphonic  acid  and  naphthalene-2-sulphonic 
acid,  and  at  17°  only  for  each  salt  of  naphthalenc- 

1 - sulphonic  acid.  For  the  first  two  acids,  the  solu¬ 
bilities  of  the  salts  (expressed  by  normality)  decrease 
in  the  order  :  copper,  cadmium,  zinc,  manganese, 
nickel,  magnesium,  cobalt,  whilst  for  the  third  acid 
the  order  is  magnesium,  cobalt,  nickel,  copper, 
cadmium,  zinc,  manganese.  The  parallel  experi¬ 
ments  indicate  that  the  strength  of  the  linkings  uniting 
the  salt  and  its  water  of  crystallisation  decreases 
in  the  order  Co,  Ni,  Mg,  Zn,  Mn,  Cu,  Cd,  for  the  salts 
of  benzenesulphonic  acid,  and  in  the  order  Ni,  Co, 
Mg,  Zn,  Mn,  Cu,  Cd  for  the  salts  of  naphthalene- 

2- sulphonic  acid.  Thus  in  these  series  it  is  not  the 

most  easily,  but  the  least  soluble  salts  which  retain  their 
water  of  crystallisation  most  strongly.  In  the  case 
of  the  salts  of  naphthalcne-1  -sulphonic  acid,  the  water 
is  retained  in  the  order  Ni,  Co,  Mg,  Zn,  Mn,  Cd,  Cu. 
The  parallelism  therefore  breaks  down  to  some  extent 
here,  and  even  when  it  holds,  the  connexion  between 
solubility  and  retention  of  water  is  in  the  sense  opposed 
to  that  expected.  If .  A.  Morton. 

Vanadium  oxytrichloride  as  a  solvent.  F.  E. 
Brown  and  J.  E.  Snyder  (J.  Amer.  Chem.  Soc., 
1925,  47,  2671 — 2675). — The  solvent  power  of 
vanadium  oxytrichloride  has  been  examined.  In 
general  the  metals  are  unaffected  and  inorganic 
compounds  are  insoluble,  but  most  of  the  non-metals 


are  soluble.  All  the  organic  substances  tested 
dissolve  in  or  react  with  the  solvent.  Organic  liquids 
are  miscible  in  all  proportions.  The  liquid  aldehydes 
react  vigorously.  The  solubility  of  sulphur  increases 
from  3-3  g.  per  100  g.  of  vanadium  oxytrichloride  at 
0°  to  30-7  g.  at  65°.  A.  Geake. 

Influence  of  very  slight  traces  of  water  on 
solubility  equilibrium.  I.  E.  Cohen  and  W.  D.  J. 
van  Dobbenbdrgh  (Z.  physikal.  Chem.,  1925,  118, 
37 — 48). — Determinations  of  the  solubilities  of  different 
specimens  of  salicylic  acid  in  benzene  at  30-5°  gave 
values  which  varied  between  the  limits  T03 — T36  g. 
per  100  g.  of  solution.  It  is  shown  that  these  irregu¬ 
larities  are  due  to  the  presence  of  minute  quantities 
of  water  occluded  in  the  crystals,  the  solubility  of  a 
carefully  dehydrated  sample  of  acid  being  1-00  g. 
per  100  g.  of  solution  at  this  temperature.  Data  are 
recorded  showing  the  influence  of  varying  small  quan¬ 
tities  of  water  (0-004 — 0-3%)  on  the  solubility  of 
anhydrous  salicylic  acid  in  anhydrous  benzene  at 
30-5°.  J.  S.  Carter. 

Solubility  influences.  I.  Effect  of  some  salts, 
sugars,  and  temperature  on  the  solubility  of 
ethyl  acetate  in  water.  S.  Glasstone  and  A. 
Pound  (J.C.S.,  1925,  127,  2660—2667 ;  cf.  Thorne, 
ibid.,  1921,  119,  262). — The  solubility  of  ethyl  acetate 
has  been  determined  at  25°  and  50°  in  aqueous 
solutions  of  varying  concentrations  of  the  chlorides, 
bromides,  and  iodides  of  the  alkali  metals  and  ammon¬ 
ium,  and  of  dextrose,  loevulose,  sucrose,  and  lactose, 
and  the  values  are  used  to  calculate  the  hydration 
of  these  substances  (cf.  Philip,  A,,  1907,  ii,  935). 
The  lithium  salts  and  nearly  all  the  iodides  give  uncer¬ 
tain  hydration  values,  apparently  due  to  the  solubility 
of  these  salts  in  the  ethyl  acetate  itself.  Since  the 
non-electrolytes  reduce  the  solubility  considerably, 
it  appears  that  molecules  as  well  as  ions  have  con¬ 
siderable  salting-out  power.  No  single  equation  will 
fit  the  results  over  the  whole  range  of  concentration. 

The  solubility  of  ethyl  acetate  in  water  at  0°, 
10°,  25°,  37°,  and  50°  has  been  measured. 

R.  Cethill. 

Relationship  of  salts  in  dilute  aqueous  solution 
as  determined  by  their  influence  on  the  critical 
solution  temperature  of  the  system  phenol- 
water.  J.  H.  Carrington,  L.  R.  Hickson,  and 
W.  H.  Patterson  (J.C.S.,  1925,  127,  2544—2549).— 
A  continuation  of  the  work  of  Duckett  and  Patterson 
(A.,  1925,  ii,  381).  The  occurrence  of  hydrolysis, 
complex  formation,  or  chemical  action  causes  abnormal 
results.  Otherwise  it  is  found  that  c~aCb,  where  e  is 
the  elevation  of  the  critical  solution  temperature 
caused  by  G  g.-mol.  of  salt  per  1000  g.  of  total  mixture, 
6  is  a  constant  characteristic  of  the  phenol-water 
system,  and  a  is  a  specific  constant  for  each  salt. 
From  the  resemblance  between  this  equation  and  the 
Freundlich  adsorption  isotherm,  and  between  the 
Hofmeister  series  and  the  series  representing  the  order 
of  effectiveness  of  the  anions  in  raising  the  critical 
solution  temperature,  it  seems  likely  that  the  last- 
named  phenomenon  is  associated  with  adsorption. 

R.  Cuthill. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


19 


Distribution  of  pyridine  between  water  and 
benzene.  R.  M.  Woodman  and  A.  S.  Corbet  (J.C.S., 
1925,  127,  2461 — 2463). — The  ratio  of  the  weight 
percentages  of  pyridine  in  the  two  layers  at  25°  is 
constant  at  about  2-7  over  the  range  0 — 6%  pyridine 
in  the  total  system,  then  decreases  with  increasing 
pyridine  concentration  to  a  minimum  of  0-8,  finally 
rising  again,  and  reaching  unity  at  the  critical  point. 
The  results  are  supported  by  density  data,  and  may 
be  explained  by  compound  formation  between  the 
solute  and  one  of  the  solvent  liquids.  R.  Cuthill. 

Adsorption  of  vapours  by  alumina  gel.  J.  H. 
Perry  (J.  Physical  Chem.,  1925,  29,  1462 — 1468). — 
The  adsorption  of  the  vapours  of  ten  organic  sub¬ 
stances  by  alumina  gel,  prepared  from  aluminium 
sulphate,  has  been  studied  (cf.  Munro  and  Johnson, 
A.,  1925,  ii,  191).  The  hard,  glass-like  gel,  obtained 
at  60°  and  containing  29-98%  of  water,  was  activated 
by  passing  dry  air,  free  from  carbon  dioxide  and 
heated  at  200°,  through  it  at  the  same  temperature. 
Air  saturated  with  vapour  was  then  passed  over  the 
gel  at  25°,  and  adsorption  followed  by  weighing. 
The  adsorption  decreases  in  the  series  methylene 
chloride,  ethylene  dichloridc,  carbon  tetrachloride, 
and  chloroform.  Chlorine  derivatives  are  more  or  less 
oxidised  in  air  to  acid,  which,  on  a  large  scale,  would 
destroy  the  activity  of  the  gel.  Methyl  ethyl  ketone 
and  ethyl  formate  are  readily  adsorbed,  but  a  reaction 
with  the  gel  prevents  the  recovery  of  the  former; 
toluene  is  more  efficiently  adsorbed  than  hexane. 
With  methyl  acetate  the  adsorption  is  nearly  complete 
in  the  early  stages,  but  decreases  rapidly  above  a 
certain  limit.  This  substance  can  only  be  removed 
from  the  gel  with  great  difficulty.  Carbon  disulphide 
is  satisfactorily  adsorbed,  but  the  gel  becomes  yellow 
when  recovery  is  attempted.  The  saturation  values 
for  the  above-mentioned  substances  vary  between 
2-46  g.  for  methyl  ethyl  ketone  and  3-8  g.  for  chloro¬ 
form  per  10  g.  of  gel. 

Preliminary  experiments  show  that  benzene  or 
ether,  adsorbed  by  alumina  gel  from  mixtures  with 
water  vapour,  is  slowly  displaced  by  the  latter  on 
continued  passage  of  the  mixed  vapour  through  the 
gel.  L.  S.  Theobald. 

Adsorption  of  dissolved  substances.  J. 
Bancelin  (J.  Chim.  physique,  1925,  22,  518—555).— 
Measurements  of  the  amounts  of  various  dyes  and 
salts  adsorbed  from  aqueous  solution  by  glass  and 
silica  surfaces  at  different  temperatures  gave,  in 
general,  results  of  the  order  of  10~8g./cm.2of  adsorbent. 
The  adsorbed  layer  is  thus  not  unimolecular,  but  is 
of  the  order  of  one-tenth  saturated.  The  relationship 
betw-een  the  concentration  of  the  solution  and  the 
quantity  of  solute  adsorbed  is  represented,  within 
wide  limits,  by  Perrin’s  equation;  within  certain 
narrow-  limits  of  concentration,  Freundlich’s  equation 
is,  how-ever,  satisfied.  The  quantities  adsorbed  on 
the  free  surface  of  the  solution  approach  a  limiting 
value  indicating  saturation  of  the  surface  and  con¬ 
formity  with  Perrin’s  equation.  Measurements  of 
the  surface  tensions  of  the  solutions  have  been  made 
and,  within  wide  limits,  the  adsorption  at  the  free 
surface  of  the  solution  and  on  the  surface  of  mercury 


is  in  agreement  with  Gibbs’  equation.  When  a 
surface  concentrating  substance  such  as  saponin  is 
added  to  the  solution,  the  amount  of  solute  adsorbed 
at  the  surface  is  of  the  same  order  as  that  on  the  solid 
surfaces.  The  degree  of  precision  of  the  measure¬ 
ments  is  low-.  A.  E.  Mitchell. 

Active  charcoal.  IV.  Binding  of  chlorine  and 
bromine  by  wood  charcoal  and  their  removal  by 
ammonia  and  water  vapour.  O.  Ruff,  E. 
Kimrott,  and  H.  Zeumeb  (Kolloid-Z.,  1925,  37, 
270 — 274). — Carefully  de-tarred  alderw-ood  charcoal 
takes  up  chlorine  and  bromine  at  a  red  heat  and 
subsequent  evacuation  to  1  mm.  pressure  at  the  same 
temperature  does  not  remove  any  appreciable  quantity 
of  these  substances.  They  replace  hydrogen  w-hich 
is  still  present  in  the  charcoal,  either  (i)  on  its  surface, 
or  (ii)  in  impurities.  Evidence  for  (i)  is  given  by  the 
fact  that  a  part  of  the  halogen  may  be  made  to  react 
with  ammonia  to  give  nitrogen  and  hydrochloric  or 
hydrobromic  acid,  w-hilst  the  variation  in  the  amount 
of  halogen  taken  up  w-ith  the  experimental  conditions, 
and  the  somew-hat  easier  introduction  of  chlorine 
compared  with  bromine,  point  to  (ii).  The  principal 
reactions  of  the  halogenated  charcoals  with  w-ater 
vapour  and  with  ammonia  lead  to  the  elimination 
of  carbon  dioxide  and  hydrogen  cyanide,  respectively. 
The  results  afford  no  explanation  of  the  cause  of  the 
activity  of  a  charcoal,  but  rather  make  this  problem 
more  obscure,  since  it  is  found  that  tarry  substances 
in  the  interior  and  foreign  atoms  on  the  surface  do  not 
affect  the  power  of  being  activated.  Further,  there 
is  no  difference  in  this  respect  between  the  de-tarred 
charcoals  used  and  a  very  carefully  purified  specimen. 

N.  H.  Hartshorne. 

Adsorption.  I.  Adsorption  by  coconut  char¬ 
coal  from  alcohol-benzene  and  acetone-benzene 
mixtures.  F.  G.  Tkyhorn  and  W.  F.  Wyatt 
(Trans.  Faraday  Soc.,  Nov.  1925,  advance  proof ). — The 
partial  vapour  pressures  of  the  components  of  alcohol- 
benzene  and  acetone-benzene  mixtures  have  been 
determined  by  evaporation  of  about  5 — 8%  of  the 
binary  mixture  at  20°  and  ascertaining  the  change  in 
composition  by  measurement  of  the  refractive  index 
of  the  mixture.  The  values  derived  in  this  way 
were  reproducible  to  within  2%.  The  adsorption 
of  the  components  from  these  mixtures  by  specially 
prepared  charcoal  was  determined  by  measuring  the 
increase  in  weight  of  the  charcoal  and  the  change  in 
refractive  index  of  the  liquid.  The  changes  of 
composition  of  the  liquid  mixtures  when  in  direct 
contact  with  the  charcoal  arc  similar  to  those  which 
are  found  when  adsorption  takes  place  from  the  vapour 
phase,  and  the  results  support  the  conclusion  that 
an  adsorbed  film  w-hich  is  in  equilibrium  with  a 
saturated  vapour  must  also  be  in  equilibrium  with 
the  liquid  in  contact  with  that  vapour.  Alcohol  is 
selectively  adsorbed  from  all  mixtures  of  alcohol  and 
benzene  ;  acetone  is  selectively  adsorbed  from  mixtures 
containing  up  to  72  mol.%  of  acetone  in  the  vapour 
phase.  These  results  indicate  that  the  surface  of  the 
charcoal  is  to  some  extent  polar  in  its  action. 

F.  G.  Sober. 
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Negative  adsorption.  Surface  tensions  and 
activities  of  some  aqueous  salt  solutions.  A.  K. 
Goard  (J.C.S.,  1925,  127,  2451—2458;  cf.  Goard 
and  Rideal,  A.,  1925,  ii,  510).— The  surface  tensions 
of  aqueous  solutions  of  varying  concentrations  of  the 
chlorides  of  lithium,  sodium,  potassium,  and  cadmium, 
and  of  silver  nitrate  have  been  determined  at  20°,  and 
the  results  used,  with  the  aid  of  activity  data  from 
various  sources,  to  calculate  the  (negative)  surface 
adsorption  of  the  solutions.  The  results  do  not  agree 
with  the  view  that  the  surface  layer  of  salt  solutions 
consists  of  a  single  layer  of  oriented  water  molecules. 
Solutions  of  cadmium  chloride  behave  anomalously, 
probably  due  to  the  undissociated  molecules  as  well 
as  the  ions  playing  a  part  in  the  adsorption. 

R.  Cutiiill. 

Adhesive  forces  in  solution.  V.  Adsorption 
of  complex  compounds.  N.  Sciiilov  and  B. 
Nekrassov  (Z.  physikal.  Chem.,  1925,  118,  79 — 8S). 
— The  adsorption  phenomena  observed  when  char¬ 
coal  is  brought  into  contact  with  aqueous  solutions  of 
substances  of  the  type  [(NH4)2S04,MS04,6H,0] , 
cuprammonium  compounds,  and  complex  cobalt 
compounds  have  been  investigated.  In  all  cases,  it 
is  found  that  a  disruption  of  the  complex  compounds 
occurs.  Although  ammonium  sulphate  is  adsorbed 
to  approximately  the  same  extent  from  all  the  double 
sulphates,  the  order  of  increasing  adsorbabilities  of 
tho  bivalent  metal  sulphates  is  :  nickel,  zinc,  magnes¬ 
ium,  manganese,  cadmium,  cobalt,  iron,  copper. 
The  complex  cobalt  ions  are  reduced  to  the  cobaltous 
state,  the  ion  [Co(NH3)2]"  being  adsorbed.  In  the 
case  of  the  cuprammonium  compounds  the  ion 
[Cu(NH3)2r  is  adsorbed.  Sodium  is  adsorbed  much 
less  than  cobalt  from  solutions  of  sodium  salts  con¬ 
taining  cobalt  as  part  of  the  complex  anion.  Un- 
symmetrical  cis-1 :  2-[Co(NH3)4(N02)2]C1  is  adsorbed 
much  more  readily  than  the  symmetrical  trans¬ 
compound.  Maximum  adsorption  is  obtained  with 
the  non-ionised  compound,  [Co(NH3)3(NO,)3]. 

J.  S.  Carter. 

Nature  of  the  interfacial  layer  between  an 
aqueous  and  a  non-aqueous  phase.  F.  L.  Usher 
(Trans.  Faraday  Soc.,  Nov.  1925,  advance  proof).— The 
total  charge  on  the  particles  of  an  aqueous  gamboge 
suspension  has  been  found  by  measurement  of  the 
quantity  of  ferric  ions  associated  with  the  gamboge 
after  coagulation  by  these  ions.  The  charge  per 
particle,  which  is  1-45  xl0“3  e.  s.  unit,  is  100  times 
that  calculated  from  the  observed  migration  velocity 
on  the  basis  of  a  Helmholtz  double  layer  of  molecular 
dimensions,  and  7000  times  that  calculated  assuming 
the  double  layer  to  be  diffuse.  It  is  also  found  that 
the  flocculating  power  of  various  cations  on  a  sus¬ 
pension  of  cupric  ferricyanide  is  proportional  to  their 
effect  in  reducing  the  concentration  of  ferricyanide 
ions  by  the  formation  of  insoluble  ferrieyanides. 
These  results  support  the  theory  that  the  surface 
charge  is  due  to  ionisation  of  molecules  furnished  by 
the  material  itself  or  adsorbed  from  the  surrounding 
liquid.  The  increase  of  ionisation  with  dilution 
explains  the  increased  stability  of  certain  suspensions 
and  their  greater  adsorption  of  the  flocculating  ion  in 


diluted  systems.  The  variation  in  migration  speed 
with  particle  size  is  also  satisfactorily  explained. 

F.  G.  Soper. 

Attack  of  hydrogen  chloride  and  ammonium 
halide  on  metals.  K.  A.  Hofmann  and  F.  Hart¬ 
mann. — See  this  vol.,  37. 

Production  of  oxide  films  on  copper  at  the 
ordinary  temperature.  U.  R.  Evans  (J.C.S., 
1925,  127,  2484—2491;  cf.  A.,  1925,  ii,  688).— 
Cathodic  treatment  of  copper  in  0TAT-sodium 
hydroxide  at  the  ordinary  temperature  results  in  the 
production  of  colours  similar  to  those  obtained  by 
exposure  to  air  at  high  temperatures.  If  the  current 
density  is  sufficient  to  cause  evolution  of  hydrogen  at 
the  cathode,  the  colours  appear  only  after  the  termin¬ 
ation  of  the  electrolysis,  and  when  the  electrode  is 
allowed  to  remain  in  the  solution.  The  effect  is 
destroyed  by  rubbing  or  vigorous  stirring,  but  is 
independent  of  the  current  density.  Compact  copper 
free  from  oxide  and  from  porous  copper  (produced 
by  reduction  of  oxide)  is  not  easily  rendered  colourable 
by  cathodic  treatment.  The  phenomenon  is  probably 
due  to  hydrogen  stored  in  the  copper,  which  permits 
of  alternate  oxidation  and  reduction. 

If  copper  is  anodically  treated  in  0-liV-sodium 
hydroxide,  it  becomes  passive  at  high  current  density, 
but  at  low  current  densities  becomes  coated  with  a 
black  deposit,  and  if  the  solution  is  stirred,  bright 
colours  appear  on  the  anode. 

Copper  is  much  less  readily  attacked  by  silver 
nitrate  solution  after  considerable  exposure  to  air 
than  when  freshly  ground ;  this  is  presumably  due  to 
the  presence  of  an  oxide  film  in  the  former  case. 

R.  Cuthill. 

Rhythmic  reactions.  K.  Seidel  (Kolloid-Z., 
1925,  37,  298 — 299). — The  damp  root  hairs  of  oat, 
wheat,  rice,  and  other  seedlings  develop  periodic 
bands  when  placed  in  contact  with  silver  nitrate 
crystals.  Periodic  plasmolysis  is  also  observed  when 
glycerol  is  allowed  to  diffuse  into  the  roots.  The 
results  are  discussed.  N.  H.  Hartshorne. 

Influence  of  light  on  lead  chromate  bands. 
E.  Hatschek  (Kolloid-Z.,  1925,  37,  297 — 298). — 
Polemical,  in  reply  to  Dhar  and  Chatterji  (cf.  A.,  1925, 
ii,  959).  Tho  author’s  paper  on  lead  chromate  bands 
(cf.  Proc.  Roy.  Soc.,  1921,  A,  96,  496)  has  been 
misunderstood.  The  reaction  between  lead  acetate 
and  potassium  chromate  or  dichromate  in  agar  gives 
bands  only  in  the  light  and  not  in  the  dark.  No 
explanation  of  the  screw-like  bands  was  attempted. 
The  author  doubts  the  statement  of  Dhar  and  Chatterji 
that  the  precipitate  is  initially  of  a  colloidal  nature. 

N.  H.  Hartshorne. 

Growth  of  structures  formed  by  reactions  at 
the  boundary  between  solutions  of  electrolytes 
in  water  and  those  in  gels.  V.  Moravek  (Pub. 
Fac.  Sci.  Univ.  Masaryk,  1925,  No.  29). — When  a 
layer  of  0TAT-lead  nitrate  solution  is  placed  on  a  5% 
gelatin  gel,  0-liV  with  respect  to  potassium  di¬ 
chromate,  fibrous  structures,  0T — 0-3  mm.  wide,  grow 
from  the  gel  into  the  nitrate  solution.  The  walls  of 
these  arc  formed  by  a  gelatin  membrane  coated  with 
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precipitated  lead  chromate,  and  growth  usually  occurs 
vertically  or  horizontally,  although  occasionally  in 
spiral  formation.  The  gelatin  membrane  is  first 
formed  and  the  lead  chromate  deposited  on  it  dis- 
continuously.  The  velocity  of  growth  has  a  maximum 
value  of  0-16  mm. /min.  The  dimensions,  shape,  and 
velocity  of  growth  of  the  fibres  are  influenced  by  the 
concentration  of  the  gelatin,  by  substitution  of 
chromate  for  dichromate  ions,  addition  of  foreign 
ions,  and  by  change  of  temperature.  The  nature  of 
the  growth  of  these  fibres,  and  the  influence  of  ions 
and  of  temperature  on  it,  resemble  in  many  respects 
the  phenomena  of  cell-formation.  F.  G.  Tryhorn. 

Diffusion  experiments  in  solutions.  R.  Furth 
(Pliysikal.  Z.,  1925,  26,  719— 722).— The  diffusion  of 
a  coloured  solute  in  a  solution  contained  in  a  small 
cell,  about  10X5X  1  mm.,  is  followed  colorimctrically 
by  comparison  with  a  solution  of  known  concentration 
in  a  similar  neighbouring  cell.  The  solutions  are 
viewed  through  a  low-power  microscope  fitted  with  a 
micrometer  eyepiece,  the  field  being  limited  to  a 
narrow  horizontal  strip.  The  displacement  of  a  band 
of  definite  concentration  is  thus  obtained  as  a  func¬ 
tion  of  the  time.  The  method  requires  only  a  rela¬ 
tively  short  time  (1 — U  hrs.)  for  one  series  of  observ¬ 
ations,  and  is  capable  of  considerable  accuracy. 
Pick’s  law  is  verified  for  solutions  of  picric  acid  and 
Congo-red,  the  respective  diffusion  coefficients  being 
G-4X10-®  to  6-5  X  10'®  and  1-8  xKT0  to  l-fixlO"®.  A 
modification  of  the  method,  using  the  refractive  index 
as  a  measure  of  the  concentration,  has  been  applied 
to  solutions  of  sucrose.  The  results  are  less  accurate, 
but  show  that  here  Fick’s  law  is  not  applicable,  the 
diffusion  coefficient  passing  through  a  minimum 
with  increasing  concentration.  A.  B.  Manning. 

Specific  gravity  of  concentrated  solutions  of 
phosphoric  acid.  W.  H.  Ross  and  R.  M.  Jones 
(Ind.  Eng.  Chem.,  1925,  17,  1170— 1171).— See  B., 
1925,  987. 

Temperature  of  steam  evolved  from  a  [boiling 
aqueous]  solution.  E.  Reissmann  [with  Schreber] 
(Z.  angew.  Chem.,  1925,  38,  1040—1044;  cf.  A., 
1925,  ii,  105). — Experiments  were  performed  using 
an  apparatus  similar  to  that  previously  described 
but  in  which  the  heating  of  the  steam  by  radiation 
from  the  hot  oil-bath  is  minimised.  It  is  also  shown 
that  superheated  steam  blown  into  a  boiling  solution 
is  in  equilibrium  with  the  latter  if  its  temperature 
before  entry  is  the  same,  but  that  if  cooler  it 
absorbs  heat  from,  and  if  warmer  gives  up  heat  to, 
the  solution.  The  results  are  taken  by  the  author 
[Schreber  dissenting],  to  confirm  his  previous  con¬ 
clusions.  W.  T.  K.  Braunholtz. 

Viscosity  and  chemical  analogy  with  reference 
to  the  viscosity  of  aqueous  metallic  acetate 
solutions.  L.-J.  Simon  (Compt.  rend.,  1925,  181, 
SG2 — S64). — The  methods  previously  outlined  for 
determining  neutralisation  points  viscosimetrically 
are  now  applied  to  the  mixing  of  Absolutions  of  some 
fatty  acids  with  A* -solutions  of  sodium  and  potassium 
hydroxide.  The  viscosity-alkali  concentration  curve 
is  a  straight  line  for  acetic  acid  and  is  nearly  so  for 
propionic  acid.  The  curves  for  chloro-  and  trichloro¬ 


acetic  and  formic  acids  show  at  the  neutralisation 
point  the  discontinuity  previously  observed  with 
mineral  acids.  Solutions  of  trichloroacetic  acid  are 
much  more  viscous  than  equivalent  solutions  of 
chloroacetic  acid ;  the  latter  arc  similarly  more  viscous 
than  solutions  of  acetic  acid,  although  the  viscosities 
of  their  sodium  salts  in  equivalent  solution  are  fairly 
close.  The  viscosities  of  the  alkali  salts  of  trichloro¬ 
acetic  acid  are  very  near  those  of  the  corresponding 
propionates  in  equivalent  solution.  Comparison  of 
the  viscosities  of  equivalent  solutions  of  the  acetates 
or  nitrates  of  the  metals  reveals  the  well-known 
similarities  between,  for  example,  lithium  and 
calcium  etc.  (cf.  A.,  1925,  ii,  512).  S.  K.  Tweedy. 

Osmotic  pressure  of  hemoglobin  in  absence 
of  salts.  G.  S.  Adair  (Proc.  Roy.  Soc.,  1925,  A, 
109,  292 — 300). — Osmotic  pressures  of  haemoglobin 
determined  by  previous  workers  varied  from  3-5 
to  12-1  mm.  per  1%  of  protein.  The  high  value  was 
accepted  as  representing  haemoglobin  of  mol.  wt. 
16,700  (i.e.,  the  same  as  the  equivalent),  whilst  the 
low  values  were  attributed  to  aggregation.  Using 
the  conductivity  of  the  solutions  as  a  test  of  their 
freedom  from  impurities,  it  has  been  found  that  the 
solution  of  lowest  conductivity  gives  an  osmotic 
pressure  of  3-2  mm.  per  1%  of  protein  as  the  iso¬ 
electric  point.  If  the  lmv  values  were  due  to  aggre¬ 
gation,  they  should  decrease  still  further  at  higher 
concentrations  of  the  protein,  but  actually  the  figures 
indicate  a  slight  increase.  It  is  concluded  that  the 
mol.  wt.  of  hamioglobin  is  about  four  times  the 
equivalent.  S.  Barratt. 

Colloid  chemistry  of  bismuth  and  its  com¬ 
pounds.  A.  Kuhn  and  H.  Pirsch  (Koll.  Chem. 
Beihefte,  1925,  21,  78 — 96). — The  preparation  of  sols 
of  bismuth  and  of  some  of  its  compounds  is  described. 
Bismuth  sols  containing  3-5  mg.  per  c.c.  may  be 
prepared  by  the  reduction  of  bismuth  tartrate  solu¬ 
tions  with  sodium  hyposulphite  in  wealdy  alkaline 
solution.  This  shows  an  improvement  on  the  methods 
of  Lottcrmoser  and  Vanino,  which  with  stannic  acid 
as  a  protective  colloid  give  sols  containing  only 
1-5  mg.  per  c.c.  Bismuth  sulphide  sols  are  stable 
only  in  the  presence  of  protective  colloids.  With 
1%  of  gum  arabic  a  sol  containing  10  mg.  per  c.c. 
may  be  obtained.  Bismuth  sulphoiodide  sols  cannot 
be  prepared  without  protective  colloids.  Sols  con¬ 
taining  0-3  mg.  of  bismuth  per  c.c.  with  0-59%  of  gum 
arabic,  1-6  mg.  with  0-5%  of  hiemoglobin,  and  0-3  mg. 
with  0-25%  of  gelatin  may  be  obtained.  The  gum 
arabic  sol  is  reversible.  By  mixing  bismuth  sulphide, 
sulphoiodide,  or  hydroxide  with  wool  fat,  subsequent 
intensive  pulverisation  of  the  mixture  at  the  tem¬ 
perature  of  liquid  air,  and  dissolution  of  the  product 
in  sesame  oil,  fairly  stable  sols  result  containing 
12 — 16  mg.  of  bismuth  per  c.c.  for  15 — 20%  of  pro¬ 
tective  colloid.  By  Bredig’s  method  stable  sols  of 
the  metal  may  be  prepared  containing  8  mg.  per  c.c. 
with  5%  of  -wool  fat  and  0-6  mg.  per  c.c.  with  1%  of 
caoutchouc-ether  sol.  By  Svedberg’s  protected  arc 
method  (Medd.  Nobel-Inst.,  1910,  5,  No.  10,  4) 
metal  sols  cannot  be  obtained  in  water  even  with  a 
protective  colloid,  but  in  sesame  oil  with  at  least 
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5%  of  wool  fat  stable  sols  containing  6  mg.  per  c.c. 
are  formed.  X.  H,  Hartshokxk. 

Polychrome  mercury  hydrosols.  R.  Fuck 
(Kolloid-Z.,  1925,  37,  257— 207).— The  theories  of 
the  colours  exhibited  by  metal  sols  are  discussed, 
prominence  being  given  to  that  of  Alie  (Ann.  Physik, 
190$,  25,  377),  in  which  the  colours  arc  stated  to  be 
dependent  on  the  optical  constants  of  the  dispersed 
substance  (in  the  massive  state)  and  the  degree  of 
dispersion.  By  the  reduction  of  mercurous  nitrate 
solutions  with  pyroeateeliol.  sodium  hyposulphite, 
or  quinol,  in  the  presence  of  gelatin  and  varying 
amounts  of  "  nuclear  sol.”  a  series  of  mercury  sols 
of  ditto  rent  degrees  of  dispersion  has  been  prepared, 
with  colours,  viewed  by  reflected  light,  varying  from 
brownish-black  for  the  coarser  suspensions,  through 
browns,  mis,  and  greens  to  indigo  for  the  most 
disperse  sols.  The  particle  size  for  each  sol  was 
calculated  on  the  basis  of  Alie’s  theory  and  varied 
from  390  to  SO  r.y.  Within  this  range,  the  theory 
appears  to  hold  satisfactorily  for  mercury.  In  a 
short  discussion  of  the  application  of  the  theories 
of  colloidal  colours  to  photohalide  effects,  it  is  con¬ 
cluded  that  the  darkening,  of  silver  chloride,  is 
due  to  the  formation  of  colloidal  silver,  and  not  of  a 
subehloride.  X.  H.  Hartshorns. 

General  colloid  chemistry.  XVII.  Analysis 
and  constitution  of  colloidal  gold,  m.  L, 
Fuchs  and  W,  Pavu  (Koll.  Chem.  Beihefte.  1925, 
21,  195 — 240), — The  study  of  a  large  number  of  gold 
sols  bas  shown  that  progressive  dialysis  is  accom¬ 
panied  by  the  formation  of  hydrogen  ions.  The 
concentration  of  these  is  the  same  for  sols  prepared 
by  reduction  both  by  formaldehyde  and  by  hydrogen, 
namely,  about  1  x  lO’^.Y.  measured  by  mieroeonducto- 
metric  titration  with  barium  hydroxide.  Hydrogen 
ions  derived  from  carbonic  acid  in  the  air,  silicic 
acid  from  the  glass  vessels,  and  organic  acids  from 
the  parchment  paper  are  shown  to  be  quite  in¬ 
sufficient  to  account  for  the  phenomenon.  Further, 
no  other  cations  can  be  found  in  appreciable  quanti¬ 
ties  iu  the  sols.  It  is  therefore  concluded  that  the 
ions  are  the  partners  of  the  gold  particles  which  are 
considered  to  be  covered  by  a  layer  of  the  anions  of 
a  gold  acid.  From  the  titration  data  and  from 
measurements  of  the  particle  number  and  particle 
size,  it  is  possible  to  obtain  values  for  the  charge 
number  of  the  particles,  but  it  is  pointed  out  that 
the  presence  of  particles  invisible  under  the  ultra- 
microscope  may,  on  account  of  their  relatively  large 
surface,  give  a  quite  fictitious  value  to  the' result. 
Bearing  this  point  in  mind,  the  connexion  between 
flocculation  and  charge  value's  is  discussed. 

X.  H.  Hartshorn  k. 

Plant  colloids.  XVI,  Behaviour  of  starch 
components  towards  iodine,  and  their  protective 
colloid  action,  hi.  3am sc  and  R.  Klkmkn  (Koll. 
Chem.  Beihelte,  192-5,  SI.  55 — 77). — The  colour  of 
starch-iodine  complexes  is  to  a  large  extent  inde¬ 
pendent  of  the  average  particle  sire  of  the  colloid  and 
is  not  influenced,  by  pairing  with  phosphoric  acid, 
or  substances  containing  it,  or  with  silicic  add.  or 


by  cations  bound  to  amylophosphoric  acid.  There 
is  no  simple  relationship  between  the  iodine  colour 
and  the  protective  action  towards  gold  sols.  The 
quantity  of  iodine  taken  up  by  aqueous  solutions  of 
single  starch  components  is  different  for  single  grain 
ingredients.  With  equal  potassium  iodide  concen¬ 
trations  amylo-substances  take  up  more  iodine  than 
cry t  hro-subst Alices.  The  iodine  adsorption  of  amylo- 
substances  increases  with  increasing  potassium  iodide 
concentration  up  to  a  maximum,  and  up  to  the  point 
of  visible  coagulation  is  not  appreciably  altered  by 
ageing,  but  falls  when  the  solution  is  heated  to 
120' ;  increase  in  the  degree  of  dispersion  increases 
the  adsorption,  and  vice  versa.  Amvlopectin  adsorbs 
less  the  longer  the  period  of  boiling  necessary  for  the 
isolation  of  the  sol.  The  adsorptive  power  of  erythro- 
amyloses  falls  with  increasing  particle  size;  it  is 
appreciably  raised  by  the  presence  of  potassium 
iodide,  and  in  contrast  with  the  amyloamyloses 
excess  of  the  salt  does  not  cause  precipitation  of  the 
iodine  complex.  Soluble  starch  and  dextrin  generally 
adsorb  less  iodine  the  lower  the  average  particle  size. 
The  amyloamyloses  have  a  better  protective  action 
towards  gold  than  the  erythroamyloses.  Generally 
the  protective  action  increases  with  increasing  dis- 
persitv.  X.  H.  Hartshorn  e. 

Physical  properties  of  serum  on  addition  of 
“water-binding”  substances.  R.  Forth  and 
R.  Pechholo  (Biochem,  Z.,  1925,  164,  9 — 17). — 
See  A.,  1925,  ii,  1056. 

Nephelometry  of  serum.  J.  Kabelik  (Kolloid- 
Z.,  1925,  37,  274 — 2S3). — A  review  of  work  on  the 
nephelometry  of  animal  and  human  sera,  carried  out 
bv  the  author  and  his  collaborators  [ef.  Kabelik  and 
Led  nick  v,  Biol.  Listv,  1922,  S.  212;  Kabelik.  ibid., 
1924.  10:  Contr.  Bakt.  Ref.,  1925.  7S,  135;  Lou- 
touekw  ibid,  (in  preparation) ;  Ledniekv.  Kolloid-Z., 
1923/32.  12;  Stcviok,  Spisv  16k.  fak.  v.  Brn6,  1922  23, 
IS,  A  $:  2ak.  ibid.,  1923/24,  II  2,  A  12;  Trap!, 
ibid.,  1923/24,  II 9],  X.  H.  Haetsiuyrnk. 

Colloidal  properties  of  sericin.  G.  A.  Be  ossa 
(Atti  R.  Aeead.  Sci.  Torino,  1925.  60.  231—240}.— 
Extraction  of  silk  cocoons  with  water  in  an  auto¬ 
clave  for  11—2  hrs,  at  1 1  atm.  caused  a  loss  of 
weight  equal  to  20—22%  of  that  of  the  cocoons 
and  the  production  of  a  turbid,  green  or  yellow 
liquid.  On  keeping,  flocoulat ion  of  the  liquid  occurred. 
This  is  promoted  by  traces  of  add,  the  optimum 
hydrogen-ion  concentration  being  4--1— 4-6,  The 
precipitate  is  peptised  by  heating,  Bv  evaporating 
the  extract  a  product  consisting  mainly  of  proteins 
was  obtained.  By  subjecting  the  original  extract  to 
electro-osmosis  an  almost  colourless  suspension  was 
obtained.  The  clear  liquid  remaining  after  the 
particles  were  removed  by  centrifuging  gave  protein 
reactions,  but,  unlike  the  original  extract,  did  not 
flocculate  spontaneously  or  on  addition  of  acetic 
acid.  The  properties  of  those  two  protein  products 
are  compared  with  those  of  the  x-  and  3-predncts 
obtained  by  Anderlini  by  the  alcoholic  extraction  of 
silk  cocoons.  ’  F,  G.  Tkyuorx. 


GEXERAI-.  PHYSICAL.  AXB  ESGBGAXIC  CHSmSTSY. 


Action  of  electrolytes  on  tie  stability  of 
disperse  sulphur  solutions  prepared  by  the 
mechanical  method,  P.  P.  vox  Wediarx  and  S, 
Uraxo  (Mem.  Coll.  SeL  Kyoto.  1923.  A,  8,  291 — 
30(5). — Colloidal  sulphur  solutions  have  been  pre¬ 
pared  hy  grinding  sulphur  with  grape-sugar  and 
treating 'with  water.  The  suspension  carries  a  nega¬ 
tive  charge.  Stability  curves  for  this  sol  have  been 
obtained  by  plotting  the  concentrations  oi  different 
electrolytes  added,  as  abscissa?,  against  the  time 
required  for  coagulation  as  ordinates.  It  ith  sodium, 
calcium,  barium,  and  cerium  chlorides,  barium 
iodide,  and  hydrochloric  acid,  the  stability  rises  to  a 
maximum  value  with  increasing  concentration  oi 
electrolyte,  and  then  decreases  to  a  value  consider¬ 
ably  below  that  for  the  pure  sol.  The  curves  for 
potassium  and  calcium  thiocyanates  show  two 
maxima,  which  is  possibly  the  ease  for  potassium 
sulphate,  but  less  probable  for  sulphuric  acid.  The 
potassium  nitrate  curve  has  no  maximum,  but 
indicates  instead  a  continuous  decrease  in  stability 
with  increasing  concentration  of  Sol  Z  -  0-1 

tervalent  metals  display  a  greater  activity  than 
those  of  bivalent  metals,  since  the  iirsc  maximum  is 
reached  at  a  lower  concentration  of  the  former  than 
of  the  latter,  and  has  also  a  higher  value.  Similarly, 
salts  of  bivalent  metals  are  mere  active  than  those 
of  univalent  metals,  and  acids  are  also  very  active. 
The  coagulating  power  of  an  electrolyte  appears  to 
be  related  to  its  ability  to  form  hydrates,  and  the 
double  maxima  in  t  he  case  of  salts  containing  sulphur 
are  ascribed  to  ‘l  homo-chemical "  action  between 
this  combined  sulphur  and  the  dispersoid.  The 
results  obtained  are  in  agreement  with  von  Weimara's 
views  on  dispersion  and  aggregation  (cf.  A.,  1923, 
ii,  9(59).  "  AL  S-  Birr. 

Influence  of  electrolytes  on  glycogen  sol,  and 
the  origin  and  inversion  of  the  Hcfmeister  ion 
series.  S-  Borax  (Kol!oid-Z.,  1923,  37,  2SS — 296). 
— The  action  of  electrolytes  on  glycogen  sol  increases 
the  sensitiveness  ol  the  sol  towards  dehydrating  agents 
such  as  alcohol  and  tannin.  The  action  of  different 
electrolytes  under  different  conditions  leads  to  very 
varied  results.  Occasionally  only  the  positive  ions 
(£.«.,  the  ions  charged  oppositelv-  to  the  colloid)  are 
effective  and  their  action  depends  almost  entirely  on 
their  valency.  Under  other  conditions,  both  ions 
appear  to  come  into  play,  and  they  act  in  the  order 
oi'  the  well-known  lyotrope  series,  but  sometimes  in 
one  direction,  sometimes  in  the  other.  This  behaviour 
is  explained  as  follows.  Some  oi  the  ions  are  adsorbed 
by  the  colloid  and  center  on  it  their  tendency  to 
hydrate,  whilst  the  others  remaining  free  tend  to 
dehydrate  the  colloid.  With  small  ion  concen¬ 
trations.  the  hydrating  action  of  the  ions  adsorbed 
by  the  colloid  exceeds  the  dehydrating  action  e: 
the  frtv  ions,  but  with  high  concentrations  the  effect 
is  reversed.  In  the  latter  case,  the  dehydrating 
action  of  both  negative  and  positive  torts  is  con¬ 
cerned.  The  total  effect  on  the  state  of  the  colloid 
is  the  resultant  of  these  factors  cotabthed  with  the 
effect  on  the  charge  oi  the  colloid  panicles  ol  the 
adsorbed,  oppositely  charged  ions.  The  dehydrating 
action  ol  a  substance  such  as  alcohol  or  tannin  affects 


the  colloid  first-  and  then  the  free  ions.  With  alcohol, 
both  these-  effects  may  be  observed;  with  tannin, 
only  the  former.  'The  explanation  may  bo  extended 
to  meet  the  ease  of  albumin  sol.  X.  H.  Haktssosxe. 

Effect  of  gum  arable  and  other  envoi  sifters 
on  the  acid  hydrolysis  of  esters  in  heterogen¬ 
eous  systems.  K.  C.  Smith  (J.CjS.,  1923,  127, 
2002 — 2605;  ei.  Goldschmidt  and  Messerschmitt. 
A,,  1900,  it,  200;  Callow.  A.,  1919.  it,  941. — Solid 
•insoluble  emulsifiers  such  as  kaolin  have  very  little 
effect  on  the  rate  of  hydrolysis  of  ethyl  acetate  by 
hydrochloric  acid  at  25'.  Gum  dammar  and  gum. 
tragacanth  increase  the  rate  of  reaction  in  the  hetero¬ 
geneous  system,  but  reduce  if  in  the  homogeneous 
svstem.  watch  mdica  tes  that-  the  effect-  is  not-  due  to 
catalysis.  The  probable  explanation  h  Hat  the  gam 
produces  a  change  in  the  partition  ratio  of  the  esS® 
between  the  phases.  Similar  results  are  given,  by 
other  esters.  R.  CrtKiuu 

Influence  oi  duration  oi  dialysis  on  the  ageing 
of  ferric  oxide  sols.  K.  Haxixwsxy  (2.  physikal. 
Chem..  1923.  117.  452). — The  longer  a  ferric,  oxide 
sol  is  dialysed  the  greater  is  the  increase  in  con¬ 
ductivity  on  keeping  for  a  long  period.  This  increase 
in  conductivity  takes  place  chieffy  in  the  inter- 
mkellary  liquid,  into  which  Ions  move  slowly  from 
the  micehesr  h,  F.  Giiissr. 

Effects  of  age  an  soap  solutions.  (Miss'  K.  M, 
Coss  (Ltd.  Enz.  Chem.,  1923,  17.  1 134—1  133),— 
See  B..  1925,  99$. 


G«1  of  protein  type  ffotind'  in  the  Sdssalgnhr 
stratum  of  the  Lunehurger  Heide.  F.  Y~  vox 
Hahx  vKe>llo;d-Z-,  1925,  37,  39t> — StXV.. — A  gel  with 
protein  properties.  to  which,  the  name  'v  ecvrnui*.  ’’  is 
given,  has  been  found  in  the  kieselgshr  of  Xets-Obe. 
Tfee  substance  contains  about  2-9‘h,  of  solid  and 
0-07  fo  of  ash,  chiefly  diatoms, coons  residue-  It 
shows  many  of  the  properties,  of  gelatin.  It  may  be 
pepsised  by  sodium  hydroxide  solution  and  .gelatinised 
again  on  neutralisation.  The  jelly  so  obtained  may 
be  used  as  a  medium  for  Uesegaxtg  sing  phenomena. 
The  protective  action  of  the  sol  is  30  times  that  of 
gelatin.  Boiling  lowers  the  viscosity,  but,  does  sot 
cause  coagulation.  X.  H.  Hastshosx.s- 


[Behaviour  of]  colloids,  under  aa  alteraatmg 
current-  O.  Biffs  (KoHokt-Z.,  1923,  37.  267 — 270b 
— A  cell  is  described  in  which  the  behaviour  of  a  sol 
under  the  Muaxe  of  an  alternating  current  mav 
be  observed  mtrandcroscxipically.  In  this,  the  vails 
are  s»  close  together  that  electro-osmotic  tsKSatiha 
of  the  liquid  is  excluded.  In  experiments  with  an 
old  vanadium  pentoxide  sei,  it  has  been  found  that 


some  e:  use  too- one 
one  end  to  the  walls  of 
of  the  current  causes 


particles  attach  themselves  by 

a 

the  free  ends  to  oscillate.  Bv 


reached 


tor  a,r y  porttmar  pamers  wnere.  its  am rh t no e 
cannot  be  t  tinner  increased,  since  the  wall  of  the 


(reverts  luriher  movement-  this,  maximum 
tuda  Is  equal  to  the  length  of  the  particle, 
may  thus  be  measured.  X .  H.  ELusrsaosxx. 
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Influence  of  adsorption  on  the  colour  of  sols 
and  of  precipitates.  N.  It.  Dhar  (J.  Physical 
Chem.,  1925,  29,  1394— 1399).— The  colours  of  sols 
and  of  freshly-coagulated  precipitates  are  discussed 
in  relation  to  previous  work.  They  depend  on  the 
nature  of  the  material  adsorbed.  Positively  and 
negatively  charged  sols  of  the  same  substance  often 
differ  from  each  other  in  colour  and  from  the 
electrolyte  used  in  the  preparation.  Yellow  silver 
chromate  sol  is  negative,  whilst  the  red  sol  is  positive 
(see  also  Sen  and  Dhar,  Kolloid-Z.,  1924,  34,  270). 
Negatively  charged  manganese  dioxide  sol  prepared 
from  permanganate  and  hydrogen  peroxide  is  deep 
brown  in  colour.  Addition  of  a  small  amount  of 
ferric  chloride  causes  charge  reversal  and  the  positive 
sol  is  distinctly  red.  Analysis  shows  the  presence  of 
ferric  iron  in  the  coagulum.  The  colour  of  hydrated 
manganese  dioxide  (prepared  from  permanganate  and 
manganese  sulphate)  depends  largely  on  the  sub¬ 
stance  adsorbed  during  formation  of  the  precipitate. 
Precipitated  in  presence  of  the  nitrates  of  silver, 
bismuth,  mercury,  or  lead,  it  is  deep  black,  in  the 
presence  of  ferric  chloride  or  sulphate,  red,  and  when 
no  electrolyte  is  added,  reddish-brown.  Other  effects 
observed  with  this  substance  are  quoted.  The  colour 
of  ferric  hydroxide  precipitated  in  the  presence  of 
potassium  dichromate  or  permanganate  or  sodium 
thiosulphate  is  different  from  that  obtained  in  their 
absence.  The  blue  colour  of  adsorption  compounds 
of  iodine  with  starch,  dextrin,  basic  lanthanum 
acetate,  etc.  is  due  probably  to  the  existence  of 
iodine  as  the  dispersed  phase  in  these  media.  The 
colour  of  complex  copper  solutions  containing  alkali 
and  glycerol  or  sugar  is  also  discussed. 

L.  S.  Theobald. 

Behaviour  of  silica  gel  towards  certain  alkalis 
and  salts  in  aqueous  solution.  W.  A.  Patrick 
and  E.  H.  Barclay  (J.  Physical  Chem.,  1925,  29, 
1400 — 1405). — The  removal  of  sodium  hydroxide 
from  aqueous  solution  by  silica  gel  and  the  subse¬ 
quent  replacement  of  the  “  adsorbed  ”  sodium  ions 
by  those  of  silver,  copper,  and  iron  (ferric)  has  been 
studied.  Known  weights  of  gel  of  definite  water- 
content,  between  the  limits  8%  and  11%,  were  shaken 
at  20°  with  solutions  of  sodium  hydroxide  of  con¬ 
centrations  varying  from  0  0127  to  0-1325  mol.  per 
litre.  The  adsorption  of  alkali  (millimol.  per  g.  of 
gel)  can  be  represented  by  K .  c1  in  which  K  — 
0-0171,  n  =  2-56,  and  c  is  the  concentration  of  the 
solution.  The  gel  containing  adsorbed  sodium  ions 
was  then  treated  with  0-1  if -silver  nitrate,  0-1036Ji- 
copper  nitrate,  and  0-178il/-ferric  sulphate  solutions 
in  separate  experiments.  The  sodium  ions  are 
replaced  stoicheiometrically.  With  silver  and  copper 
solutions,  no  adsorption  occurs  with  pure  silica  gel, 
but  with  iron,  a  slight  effect  was  noted. 

It  is  suggested  that  three  types  of  adsorption 
should  be  recognised,  viz.,  (1)  chemical,  (2)  the 
formation  of  a  molecular  layer,  and  (3)  capillary 
adsorption.  With  sodium  hydroxide,  the  phenomena 
partake  of  the  nature  of  both  chemical  combination 
and  adsorption,  the  retention  of  alkali  by  the  gel 
being  due  to  chemical  forces.  The  increase  in  the 
ratio  of  alkali  taken  up  to  silica  with  increasing 


concentration  of  the  former  may  be  due  to  the 
peptisation  of  the  gel  by  alkali  and  increasing 
union  with  the  smaller  silica  particles  thus  resulting, 
or  the  thickness  of  the  alkali  “  layer  ”  may  increase 
with  the  amount  of  alkali  in  the  surrounding  solution. 
If  the  silica  were  of  true  molecular  dimensions,  the 
formation  of  a  definite  silicate  would  be  expected. 

L.  8.  Theobald. 

Effect  of  temperature  of  formation  on  the 
physical  character  of  hydrous  aluminium  oxide. 
J.  H.  Yoe  (J.  Physical  Chem.,  1925,  29,  1419 — 
1422). — The  adsorptive  power  of  hydrated  aluminium 
oxide  for  arsonite  ions  has  been  shown  (A.,  1925, 
ii,  107)  to  be  less  the  higher  the  temperature  of 
precipitation,  an  effect  which  may  be  due  to  the 
formation  of  a  more  compact  precipitate  at  the 
higher  temperature.  In  order  to  correlate  tem¬ 
perature  of  formation  with  size  and  density  of  particle, 
the  rates  of  settling  have  now  been  determined. 
Hydrated  aluminium  oxide  was  precipitated  from 
the  sulphate  at  temperatures  from  0°  to  100°  under 
constant  conditions.  The  velocity  of  settling,  0-014 
cm.  per  sec.  at  20°  for  the  first  50  cm.,  is,  however, 
approximately  the  same  for  all  precipitates  save  that 
formed  at  100°  and  refluxed  for  48  hrs.  This  last 
showed  a  velocity  of  0-032  cm. /sec.  Boiling  the  pre¬ 
cipitate  formed  at  66°  for  62  hrs.  did  not  alter  the 
rate  of  settling. 

The  hydrated  oxide  formed  at  0°  is  very  gelatinous, 
but  that  formed  at  higher  temperatures  is  less  so, 
although  still  voluminous.  Contrary  to  Taylor  (A., 
1911,  ii,  542),  aluminium  hydroxide,  precipitated  at 
66°  by  ammonia,  and  heated  to  boiling,  gives  a 
voluminous,  and  not  a  granular,  product. 

Owing  to  irregularities  in  the  shape  and  size  of 
particles  of  the  same  specimen,  attempts  to  measure 
their  diameters  failed.  Staining  with  0-01%  solution 
of  alizarin  was  also  unsuccessful.  L.  S.  Theobald. 

Hydrates  and  hydrogels.  VTI.  Isomeric 
hydrogels  of  aluminium  hydroxide.  VIII. 
Aluminium  hydroxide  gel  of  the  formula 
AlO-OH.  R.  Willstatter,  H.  Kraut,  and  0. 
Erbacher.  IX.  Silicic  acid.  R.  Willstatter, 
H.  Kraut,  and  K.  Lobixcer. — See  this  vol.,  34, 
35,  36. 

Reaction  between  gaseous  methyl  ether  and 
hydrogen  chloride.  J.  Shidei  (Mem.  Coll.  Sci. 
Kyoto,  1925,  9,  97 — 119). — An  investigation  of  the 
reaction  Me20+HCl^=^Me20,HCl  previously  ex¬ 
amined  by  Friedel  (Bull.  Soc.  cliim.,  1875,  24,  160), 
whose  results  suggested  that  the  amount  of  hydro¬ 
chloride  formed  is  a  minimum  when  the  reactants 
are  mixed  in  equal  volumes.  Pure  anhydrous  hydro¬ 
gen  chloride  and  methyl  ether  were  mixed  in  varying 
proportions,  and  the  volume  changes  were  observed. 
The  equilibrium  constants,  K,  in  terms  of  partial 
pressures  at  1°,  5°,  9°,  and  19°  under  a  constant 
pressure  of  0-996  atm.,  were  found  to  be  1-4906, 
1-7224,  2-0837,  and  3-1744,  respectively.  In  every 
case,  the  equilibrium  partial  pressure  of  methyl 
ether  hydrochloride  was  at  a  maximum  when  the 
reactants  were  mixed  in  equal  volumes,  and  de¬ 
creased  gradually  with  increase  of  excess  of  one  of 
the  components.  On  plotting  log  K  against  1  jT,  a 
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straight  line  is  obtained,  showing  that  the  heat  of 
reaction  at  constant  pressure  is  independent  of 
temperature.  Substituting  the  observed  values  of 
K  and  T  in  the  van ’t  Hof!  equation  log  A =0-4343'? 
RT4-C,  it  is  found  that  #=—6725  cal.  and  C= 
5-5373.  The  theoretical  and  experimental  values  of 
the  equilibrium  constants  show  a  satisfactory-  agree¬ 
ment.  L.  L.  Biecumshatv. 

Equilibrium  in  the  system :  CHyCOjMe  4- 
H20  ==  CHyOH-f  CHyCO^H.  G.  J.  Burrows 
(J.C.S.,  1925,  127,  2723 — 2728;  cf.  Jones  and  Lap- 
worth,  ibid.,  1911,  99,  1427). — The  effect  of  the 
addition  of  water,  methyl  alcohol,  and  acetone  on 
the  rate  of  hydrolysis  of  methyl  acetate  by  hydro¬ 
chloric  acid  at  25°  has  been  studied.  It  is  found 
that  the  equilibrium  constant,  K,  depends,  not  only 
on  the  ratio  [H20] :  [HC1],  but  also  on  the  amount 
of  methyl  alcohol  or  acetone  present.  The  addition 
of  acetone  reduces  the  value  of  K.  Increase  of  the 
amount  of  hydrogen  chloride  relative  to  the  amount 
of  water  increases  K  to  an  extent  which  is  the  greater 
the  greater  the  amount  of  methyl  alcohol  present. 
It  is  suggested  in  explanation  that  the  hydrogen 
chloride  affects  the  activity-  of  the  reactants. 

R.  Cuthill. 

Colorimetric  dissociation  constants  o!  3  :  5-di- 
nitropyrocatechol  and  4 : 6-dinitroresorcinol. 
F.  C.  Laxtox,  E.  B.  R.  Prideaux,  and  W.  H.  Rad¬ 
ford  (J.C.S.,  1925,  127,  2499— 2501).— The  methods 
used  were  similar  to  those  previously  described  by 
Prideaux  and  Nunn  (A.,  1925,  i,  24).  3  :  5-Dinitro- 
pyrocatechol  is  colourless  in  strongly-  acid  solutions, 
but  attains  a  full  yellow  colour  at  ps  5-34,  which 
beyond  pu  7-6  passes  through  orange  to  full  reddish- 
brown  at  pu  12-05.  This  final  colour  is  affected 
only  by  the  addition  of  very-  strong  alkali ;  pKl= 3-25, 
Ps,~  10-35.  2-Nitroresorcinol  shows  a  pure  yellow 
colour  even  in  acid  solution,  so  that  pK,  must  be 
very  low.  The  colour  darkens  at  pu  5-34,  becomes 
dull  reddish-brown  at  pa  7-6,  and  fades  to  a  dull 
brown  at  a  higher  pa;  pK,=  6-34.  4 :  6-Dinitro- 
resorcinol  is  colourless  in  solutions  of  pa  below  3-1, 
and  for  higher  values  is  yellow,  which  is  constant 
beyond  pa  6-47 ;  pK<=4-22.  R.  Cuthill. 

Dissociation  constants  of  organic  molecular 
compounds.  H.  vox  Halbax  and  E.  Zimfelmaxx 
(Z.  physikal.  Chem.,  1925,  117,  461 — 477). — The 
dissociation  equilibria,  in  tetrachloroethane  solutions, 
of  acenaphthene-s-trinitrobenzene,  acenaphthene-m- 
dinitrobenzene,  and  acenaphthene  picrate,  and  of 
anthracene  picrate  dissolved  in  chloroform  were 
investigated  by  a  method  involving  the  photo¬ 
electric  measurement  of  the  absorption  of  light  at 
different  concentrations.  The  results  agree  with 
the  law  of  mass  action.  The  solubility,  at  24-1°, 
of  anthracene  picrate  in  chloroform  was  determined. 

L.  F.  Gilbert. 

Effect  of  variation  in  ionic  strength,  on  apparent 
first  and  second  dissociation  constants  of 
carbonic  acid.  A.  B.  Hastixgs  and  J.  Sexdroy, 
jun.  (J.  Biol.  Chem.,  1925,  65,  445 — 455). — From  the 
investigation  of  solutions  of  varying  ionic  strength, 
the  first  dissociation  constant  of  carbonic  acid  is 


found  to  be  jt1=4-6S  X 10'7  iplrx= 6-33)  ;  the  second 
dissociation  constant  Ar;=6-03  X  10~u  (pL,— 10-22). 
The  relationships  of  the  apparent  dissociation  con¬ 
stants,  f.\'  and  to  the  ionic-  strength  of  the  solu¬ 
tion  (u)  are  expressed  by  the  equations  ^^'=6-33— 
0-5 Vu  and  pI-2'=  10-22— 1-1\ A.  The  relationships 
between  the  activity-  coefficients  of  the  hydrogen 
carbonate  and  carbonate  ions  are  in  good  agreement 
with  the  theory  of  Debye  and  Huckel  (A.,  1923,  ii, 
459).  *  ’  C.  R.  Harixgtox- 

Interpretation  of  neutralisation  curves  of 
mixtures  of  boric  acid  and  polyhydric  alcohols. 

l.  M.  Kolthoff  (Rec.  trav.  chim.,  1925,  44,  974 — 
9S2). — A  method  is  described  whereby  the  com¬ 
plex  constant  and  the  dissociation  constant  of  the 
complex  acid  formed  by  polyhydric  alcohols  and 
boric  acid  can  be  calculated  if  the  hydrogen-ion 
concentrations  are  measured  for  two  solutions  con¬ 
taining  different  amounts  of  sodium  hydroxide. 
With  boric  acid  and  glycerol  the  reaction  is  H3B03-f- 
Alc.  HoBOj.Ale.,  and,  from  existing  data,  A"= 
[H3BO3][A1c.]/[H3BO3.A1c.]=0-9,  where  Ale.  repre¬ 
sents  1  mol.  of  glycerol.  The  dissociation  constant 
of  the  complex  acid  is  about  3xlCT7.  Mannitol, 
Iffivulosc,  and  probably  other  polyhydric  alcohols 
form  polybasic  complex  acids,  in  which  1  mol.  of 
alcohol  combines  with  more  than  1  mol.  of  boric 
acid,  hut  the  composition  of  the  complex  appears 
to  vary  with  the  ratio  of  the  constituents. 

W.  Hoie-Rotbery 

Phase  diagrams  of  [binary]  alloys  where 
chemical  combination  occurs.  A.  Mlgdziejoy- 
SKI  (Z,  physikal.  Chem.,  1925,  117,  361— 3S6). — 
Theoretical.  A  comprehensive  survey  of  possible 
systems,  from  the  point  of  view  of  the  £  function. 

L.  F.  Gilbert. 

Methods  for  the  investigation  of  binary 
systems.  I.  The  ‘ ‘  thaw-melt  ’  ’  diagram.  H. 
Rheixboldt  [with  K.  Hexxig  and  M.  Kircheisex] 
(J.  pr.  Chem.,  1925,  [ii],  111,  242—272). — The 
diagrams  obtained  by  plotting  the  difference  between 
the  temperatures  at  which  a  binary  mixture  begins 
to  melt  and  is  completely  molten  vary  with  the  type 
of  mixture  used.  Curves  are  given  for  the  following 
16  pairs  of  compounds  ( A  in  each  case  represents  the 
substance  first  mentioned). 

Type  I  (no  compound  formed)  :  Naphthalene  :  p- 
nitrophenol  (eutectic,  75%  A,  m.  p.  73°);  a-naph- 
thol :  (3-naphthylamine  (eutectic,  43-5%  A,  m.  p. 
52°);  pyrocatechol :  naphthalene  (eutectic,  18%  A, 

m.  p.  72-5°). 

Type  II  (compound  formed  which  melts  homo¬ 
geneously)  :  p-Xaphthylamine  :  s. -trinitrobenzene 

(compound,  AB,  m.  p.  163°;  eutectics,  109°  and 
100°);  naphthalene :  picric  acid  (compound,  AB, 
m.  p.  150-2°;  eutectics,  7S°  and  111°);  £-naphthyI- 
amine :  nitrosodimethylanilinc  (compound,  A2B3, 
m.  p.  86°;  eutectics,  81°  and  72°);  phenol  :  picric 
acid  [compound,  AB,  m.  p.  S6°;  eutectics,  36°  and 
80-5° ;  no  evidence  is  found  for  the  existence  of 
Goedike’s  compound,  AB2  (A.,  1894,  i,  119)];  carb¬ 
amide  :  phenol  (compound,  AB2,  m.  p.  61° ;  eutectics, 
60°  and  34°);  beDzamide  :  nitrosodiethylaniline 
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(compound,  AB»,  m.  p.  66-5° ;  eutectics  both  melt 
at  66-5°) ;  ?M-hydroxybenzaldehyde  :  picric  acid  (com¬ 
pound  of  undetermined  composition,  m.  p.  90°; 
eutectics  both  melt  at  80-5°) ;  antipyrine  :  quinol 
(two  compounds,  A2BS,  m.  p.  130°,  and  AB2,  m.  p. 
134°;  eutectics,  102-5°,  118-5°,  and  120-5°). 

Type  III  (compound  formed  which  decomposes 
below  the  m.  p.)  :  Acetamide  :  salicylic  acid  (com¬ 
pound,  AB;  eutectic,  53° ;  transition  point,  65°); 
anthracene  :  picric  acid  (compound,  AB ;  eutectic, 
110°;  transition  point,  151-8°);  p-dinitrobenzene  : 
a-naphthylamine  (compound,  AB ;  eutectic,  40° ; 
transition  point,  81°) ;  p-dinitrobenzene  :  (3-naphthyl- 
amine  (compound,  AB ;  eutectic,  87° ;  transition 
point,  91-2°);  carbazole  :  2  :  4  :  6-trinitrotoluene 
(compound,  AB;  eutectic,  73-5°;  transition  point, 
140°).  C.  Hollins. 

System :  water  and  the  nitrates  of  potassium 
and  ammonium  at  25°.  K.  Ando  (Mem.  Coll. 
Sci.  Kyoto,  1925,  8,  283 — 286). — The  conditions  of 
equilibrium  were  determined  by  analysis  of  the 
liquid  and  solid  phases.  Two  series  of  solid  solutions, 
separated  by  a  considerable  gap,  are  formed.  In 
terms  of  the  formula 

1 00  m  H2  O  ,.x-NH4N 03 ,  ( 1 00 — x  )KN  03 
the  data  characteristic  of  the  system  are  :  solid 
potassium  nitrate  saturated  with  ammonium  salt, 
a:=13-5;  solid  ammonium  nitrate  saturated  with 
potassium  salt,  x~  65-0;  liquid  solution  saturated 
with  the  two  salts,  a-=79-41,  m=2-18. 

L.  L.  Bircumshaw. 

Equilibrium  in  the  system  potassium  sul¬ 
phate,  potassium  nitrate,  water  at  25°.  R. 
Inouye  (Mem.  Coll.  Sci.  Kyoto,  1925,  8,  287—290). 
— The  equilibrium  conditions  were  deduced  from 
analyses  of  both  the  liquid  and  solid  phases.  The 
solubilities  of  potassium  sulphate  and  potassium 
nitrate  are,  respectively,  11-98  and  38-19  g.  of  salt 
in  100  g.  of  water.  The  solution  saturated  with 
respect  to  both  salts  contains  3-95  g.  of  potassium 
sulphate  and  25-37  g.  of  potassium  nitrate  per  100  g. 
of  water.  L.  L.  Bircumshaw. 


Equilibria  in  the  system  mercuric  chloride, 
ammonium  chloride,  potassium  chloride,  and 
water  at  25°.  Y.  Osaka  and  K.  Ando  (Mem.  Coll. 
Sci.  Kyoto,  1925,  9,  81 — 95). — The  conditions  of 
equilibrium  were  deduced  from  analyses  of  both 
liquid  and  solid  phases.  The  results  show  the 
existence  of  the  following  double  salts  and  solid 
solutions  : 


i'EC!„Ka,n,o  Hga„Nn(a,H,o 
ligCl„2KCl,2Ht0  HgCl„2NH<Cl,H,0 
SHgCU.KCV’B.O  — 

—  3HgCl„2NH,Cl,H.O 

—  9Hga„:NH,ci 


UgCln(E>NIIl)Cl(HlO  (complete) 
HgCl,,2(K,NH,)Cl,H10  (complete) 
2HgCl„(K,NTI1)Cl,2n,0  (a  gap) 
3HgCl„5(K,NH4)01,H10  (gaps) 

(a  gap) 


The  solubility  data  for  the  double  salts  and  their 
solid  solutions  are  recorded,  and  the  equilibrium 
relations  represented  graphically.  A  graphical  method 
is  described  for  finding  the  composition  of  solid  solu¬ 
tions  when  two  solid  solutions  are  present  which 
cannot  be  completely  separated  from  each  other. 

L.  L.  Bircumshaw. 


System  silver  sulphate-aluminium  sulphate- 
water  at  30°.  R.  M.  Caven  and  T.  C.  Mitchell 
(J.C.S.,  1925,  127,  2550 — 2551). — Mixtures  of 

solutions  of  the  two  salts  yield  no  crystalline  com¬ 
pound  at  30°.  R.  Cuthill. 

Equilibrium  in  the  systems  aluminium  sul¬ 
phate-copper  sulphate-water  and  aluminium 
sulphate-ferrous  sulphate-water  at  25°.  Y.  J. 
Occleshaw  (J.C.S.,  1925,  127,  2598 — 2602;  cf. 
Caven  and  Mitchell,  A.,  1925,  ii,  396). — No  double 
salt  is  formed  in  the  copper  sulphate  system.  From 
the  other  system  a  double  salt,  Al2(S0,j)3,FeS04,24H20, 
has  been  isolated.  R.  Cuthill. 

Equilibrium  in  systems  of  the  type  A12(S04)3- 
M"S04-H20.  II.  Aluminium  sulphate-nickel 
sulphate-water  at  30°.  R.  M.  Caven  and  T.  C. 
Mitchell  (J.C.S.,  1925,  127,  2549—2550;  cf.  A., 
1925,  ii,  396). — No  double  salt  is  formed  in  solution. 

R.  Cuthill. 

Ternary  systems.  III.  Silver  perchlorate, 
toluene,  and  water.  A.  E.  Hill  and  F.  W.  Miller 
(J.  Amer.  Chern.  Soc.,  1925,  47,  2702—2712;  cf.  A., 
1922,  ii,  555). — Of  the  three  binary  systems  silver 
perchlorate-water,  water-toluene,  and  silver  perchlor¬ 
ate-toluene,  the  first  has  already  been  investigated, 
whilst  the  second  is  difficult  to  study  on  account  of 
the  extremely  low  mutual  solubility  of  the  compo¬ 
nents.  The  third  has  now  been  investigated  over 
the  range  —73-5°  to  75°.  At  the  lower  temperature, 
the  solubility  of  the  salt  is  too  small  for  detection; 
at  25°  the  saturated  solution  contains  50-3%  of  silver 
perchlorate  and  is  thus  unique  for  the  combination 
of  a  highly  polar  solute  with  a  non-polar  solvent. 
Below  22-6°,  the  solid  phase  is  the  compound 
AgC104,C7H8,  and  the  solubility  falls  very  rapidly 
with  falling  temperature. 

The  ternary  system  has  been  studied  from  the 
ternary  eutectic  at  — 94°  up  to  91-75°.  In  ascertain¬ 
ing  the  composition  of  the  liquid  phases,  the  salt  was 
determined  directly  and  the  water  by  an  indirect 
method.  The  data  show  the  existence  of  seven 
quintuple  points,  each  of  which  was  characterised, 
and  twenty  4-phase  equilibria.  In  addition  to  the 
solubility  curves  for  silver  perchlorate,  its  hydrate, 
and  its  toluene  compound,  there  are  two  binodal 
curves.  One  of  these  is  submerged  and  does  not 
reach  any  of  the  two-component  axes  at  any  temper¬ 
ature.  The  other  binodal  curve  shows  an  abnormal 
distribution  of  silver  perchlorate  between  the  toluene 
and  water  phases,  the  salt  being  present  almost 
entirely  in  the  latter  up  to  high  concentrations,  in 
spite  of  its  great  solubility  in  toluene.  This  may  be 
due  to  complete  dissociation  in  concentrated  aqueous 
solution,  but  it  is  probable  that  compound  formation 
and  chemical  affinities  play  a  large  part  in  all  cases  of 
distribution.  The  intersection  of  the  two  binodal 
curves  at  points  other  than  their  plait  points  gives 
rise  to  a  three-liquid  system,  which  is  stable  from 
-24-1°  to  90°,  A.  Geake. 

System  Na2S04-Na2Cl2-MgS04-MgCl2-H20. 
H.  J.  Rose  (Trans.  Roy.  Soc.  Canada,  1925,  [iii],  19, 
III,  33). — The  composition  of  the  solution  saturated 
with  respect  to  thenardite,  mirabilite,  and  astrakanite 
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at  25°  is:  (mols./lOOQ  mols.  of  water)  MgS04,  11*6; 
3STa2S04,  26-0;  Na2Cl2,  26-3.  Diverse  numbers 
obtained  by  other  investigators  are  quoted. 

J.  S.  Cartee. 

Thermal  decomposition  of  chloro-salts  of 
metals  of  the  platinum  group.  Univariant 
systems.  G.  Gire  (Ann.  Chim.,  1925,  [x],  4,  183 — 
221). — The  univariant  systems  M2M'Ci0  solid 
M'  solid+2MCl  solid-f  2C12  gas  — Q,  where  M=Na  or 
K  and  M'=Pt,  Ir,  or  Rh,  have  been  studied  by  measure¬ 
ments  of  the  dissociation  pressures  of  the  salts  over 
wide  ranges  of  temperature.  All  the  reactions  are 
shown  to  be  completely  reversible  within  the  temper¬ 
ature  limits  of  the  investigation.  The  dissociation 
of  potassium  chloroplatinate  becomes  apparent  at 
about  600°,  the  curve  (log  -p-ljT)  consisting  of  two 
straight  lines  intersecting  at  774°,  the  latter  portion 
of  the  curve  being  inclined  at  a  greater  angle  to  the 
abscissa}  axis,  due  to  the  heat  of  fusion  of  the  potassium 
chloride  (m.  p.  774°),  the  system  above  this  temperature 
being  of  the  type  solid  solid+liquid+gas— Q' . 
The  values  for  the  heats  of  reaction  Q  and  Q'  deter¬ 
mined  from  the  curve  are  38-6  Cal.  and  46-0  Cal., 
respectively,  whence  the  value  of  the  molecular  heat 
of  fusion  of  potassium  chloride  (Q'~ Q=S)  is  7-4  Cal. 
This  is  higher  than  the  value  determined  directly 
(cf.  Schcmtschuschny  and  Rambaeh,  A.,  1910,  ii,  204), 
the  difference  being  due  to  the  heat  of  solution  of 
the  potassium  chloroplatinate,  which  is  found  to 
dissolve  in  fused  potassium  chloride.  The  dissociation 
pressure  of  potassium  chloroplatinite  (ef.  Vezcs,  A., 
1899,  ii,  492)  is  initially  much  higher  than  that  of 
the  chloroplatinate  at  the  same  temperature,  but 
rapidly  approximates  to  the  latter.  The  dissociation 
of  sodium  and  barium  chloroplatinatcs  (cf.  Gire, 
A.,  1922,  ii,  551)  was  not  investigated  up  to  the  m.  p. 
of  the  chlorides,  and  hence  the  curves  are  straight 
lines.  Dissociation  is  apparent  at  about  500°  and 
400°,  respectively,  the  pressure  reaching  1  atm. 
at  717°  and  676°,  respectively.  The  curve  for 
potassium  chloroiridate  resembles  that  for  the 
chloroplatinate,  since  the  liquid  phase  is  again 
introduced.  Dissociation  is  observed  at  575°,  and 
intersection  of  the  two  portions  of  the  curve  occurs 
at  774°,  the  values  of  Q,  Q',  and  S  being  36-1,  41-2, 
and  5-1  Cal.,  respectively.  Measurements  of  the 
dissociation  pressures  of  an  intimate  mixture  of  potass¬ 
ium  chloroiridate  and  potassium  chloride  correspond¬ 
ing  with  2K2IrCl6+2KCl  2K  3lrClG—Cl2  gave  764° 
as  the  m.  p.  of  potassium  chloride  in  this  system, 
whence  the  values  for  Q,  Q',  and  8  arc  32-1,  23-3, 
and  4-4  Cal.,  respectively,  the  low  value  for  8  being  due 
to  the  negative  heat  of  solution  of  the  chloroiridite 
in  the  fused  potassium  chloride.  Sodium  chloro- 
rhodate  shows  measurable  dissociation  at  600° ;  the  two 
portions  of  the  curve  intersect  at  790°.  The  heating 
curve  of  the  mixture  shows  a  second  arrest  at  904°, 
the  m.  p.  of  the  sodium  chlororhodate,  whence  Q, 
Q',  and  S  have  the  values  35-3,  46-0,  and  45-35  Cal., 
respectively.  J.  W.  Baker. 

Thermal  decomposition  of  chloro-salts  of 
metals  of  the  platinum  group.  Calorimetric 
investigations.  G.  Gere  (Ann.  Chim.,  1925,  4, 
370 — 409). — Measurements  have  been  made  of  the 


heats  of  solution  of  various  salts  of  the  type  M2M'C1G, 
the  thermal  decomposition  of  which  has  been  already 
studied  (cf.  preceding  abstract),  and  of  the  heats  of 
the  reactions  M2M' Cl 0 + 2Co — M' + 2CoCl2+2MCl + q, 
whence,  since  the  heat  of  the  reaction  2Co+2C12= 
2CoCl2-j-g  is  94-8  Cal.  (Thomsen,  J.  pr.  Chem.,  1877, 
15,  435 ;  Pigeon,  A.,  1894,  ii,  455),  the  heats  of  form¬ 
ation  of  MgM'Clg  could  be  determined.  The  heats 
of  solution,  obtained  by  direct  measurement,  for 
potassium,  sodium,  and  barium  chloroplatinatcs 
(anhydrous)  are,  respectively,  —12-15,  +7-10,  and 
+9-05  Cal.  (-1-06  Cal.  for  the  hexahydrate  of  the 
barium  salt),  and  the  corresponding  molecular  heats 
of  formation  of  the  solid  salts,  +91-2,  +79-6,  and 
+82-1 ;  and  for  the  dissolved  salts,  +88-7,  -f-90-50, 
and  88-70  Cal.,  respectively.  The  hypothesis  of 
Thomsen  and  Pigeon  (be.  cit.)  that  the  heats  of  form¬ 
ation  in  solution  of  all  the  chloroplatinatcs  from  the 
chlorides  are  the  same  is  thus  verified,  but  the  mean 
value  obtained  is  S9  Cal.  instead  of  the  value  85  Cal. 
given  by  the  earlier  investigators.  Sodium  chloro¬ 
rhodate  crystallises  with  12  mols.  of  water,  thus 
confirming  the  formula  Na3RhClG,12H20  assigned 
to  it  by  Gutbier  and  Hiittlinger  (cf.  A.,  1908,  ii,  200). 
The  heats  of  solution  of  the  hydrated  and  anhydrous 
salts  are,  respectively,  —20-56  and  +7-70  Cal.  and 
the  heat  of  formation  of  the  solid  salt  is  74-4  Cal. 
The  heats  of  solution  of  potassium  chloroiridate 
and  chloroiridite,  K3IrClG,  are  —13-12  and  —7-90  Cal., 
respectively.  Reduction  of  the  chloroiridate  either 
with  cobalt  or  chromous  chloride  occurs  in  two 
stages :  2K2IrCIR+  2KCl=2K3IrClG-f  Cl2— Q  and 
2K3IrClG—  2Ir  +  6KC1  + 3C12  -1-  Q,  the  second  stage 
being  too  slow  to  permit  of  calorimetric  measurements. 
An  approximate  value,  —29  to  30  Cal.  (low)  for  the 
heat  of  the  first  reaction  was  obtained  by  the  addition 
of  5%  of  potassium  chloride  to  the  solution  to  sup¬ 
press  the  second  reaction.  The  solubility  of  potassium 
chloroiridate  is  0-66  g.  and  1-12  g.  per  100  g.  of  water 
at  0°  and  20°,  respectively.  From  the  dissociation 
curves  obtained  (cf.  preceding  abstract)  the  value 
of  Q/T  is  deduced  for  each  of  the  systems  studied, 
a  mean  value  of  0-0325  being  obtained  (that  for  sodium 
chlororhodate  is  slightly  lower).  Similar  calculations 
applied  to  the  published  data  for  a  large  number  of 
other  univariant  systems  give  QIT= 0-032  for  com¬ 
pounds  of  the  type  MCl,.'cNH,,  0-028  for  the  dissoci¬ 
ation  of  hydrates,  and  values  varying  between 
0-028  and  0-034  for  other  systems,  whilst  the  dissoci¬ 
ation  of  auric  chloride,  a  reaction  similar  to  those 
studied,  gives  a  value  0-0326  :  hence  for  each 
group  of  similar  reactions  QjT  has  a  definite  value 
which,  in  disagreement  with  Nernst’s  hypothesis, 
seems  to  be  independent  of  temperature.  The 
application  of  the  results  to  the  constitution  of 
the  salts  on  Werner’s  theory  is  discussed. 

J.  W.  Baker. 

Thermal  decomposition  of  metallic  sulphates. 
(Mele.)  G.  Marchal  (J.  Chim.  phys.,  1925,  22, 
493 — 517). — The  thermal  decomposition  of  anhydrous 
magnesium  sulphate  can  be  detected  at  about  880° ; 
from  this  temperature  to  beyond  the  m.  p.  (1155°), 
the  total  pressure  of  the  dissociation  products  follows 
the  normal  logarithmic  law.  At  1190°,  the  total 
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pressure  is  212-6  era.  of  mercury.  From  the  sulphur 
dioxide  partial  pressures  at  equilibrium  the  mean 
value  of  the  heat  of  dissociation  into  magnesia  and 
sulphur  trioxide  over  the  range  1000 — 1100°  has  been 
calculated  as  60-07  cal.,  whilst  that  obtained  from 
thermochemical  measurements  is  65-6  cal.  Beryll¬ 
ium  sulphate  dissociates  appreciably  at  565°  and  the 
dissociation  follows  the  reaction  5BeS04=S03,5Be0+ 
4S03.  Up  to  785°,  the  sulphur  trioxide  equilibrium 
pressure  is  represented  closely  by  the  equation 
log  pSOj=  — 14-907/F— 14-10  log  T+57-97,  whence 
the  calculated  values  for  the  heat  of  decomposition 
over  the  range  700 — S00°  has  a  mean  value  of  41  cal. 
compared  with  49-S  cal.  given  by  thermochemical 
measurements  for  the  direct  decomposition  to  the 
oxide.  The  fact  that  over  the  temperature  range 
590 — 775°  the  dissociation  pressure  of  aluminium 
sulphate  is  considerably  higher  than  that  of  beryllium 
sulphate  suggests  a  possible  method  for  the  separation 
of  the  two  metals.  The  double  sulphate  of  potassium 
and  magnesium  melts  at  750°,  but  does  not  commence 
to  dissociate  appreciably  until  895°;  this  agrees 
with  the  thermodynamic  deduction  that  its  dissoci¬ 
ation  pressure  should  be  considerably  lower  than 
that  of  magnesium  sulphate.  The  double  salt  of 
potassium  and  beryllium  melts  at  900°.  Dissociation 
can  be  detected  at  700—710°  and  the  dissociation 
curve  is  normal  up  to  about  975°,  but  at  higher 
temperatures,  owing  to  the  solution  of  potassium 
sulphate  in  the  fused  double  salt,  the  pressure  is 
diminished.  The  calculated  mean  value  of  the  heat 
of  decomposition  up  to  the  m.  p.  is  65-2  cal.,  above 
which  temperature  it  is  58-8  cal.  The  value  obtained 
from  thermochemical  measurements  is  58-5  cal.,  from 
which  it  follows  that  the  value  6-4  cal.  does  not 
necessarily  correspond  with  the  heat  of  fusion  of  the 
salt.  A.  E.  Mitchell. 

Thermochemistry  of  beryllium.  C.  Matignoh 
and  (Mlle.)  G.  Marchal  (Compt.  rend.,  1925,  181, 
859 — 861). — The  heats  of  solution  of  some  beryllium 
compounds  in  water  and  in  solutions  of  hydrogen 
chloride,  hydrogen  fluoride,  and  sodium  hydroxide 
are  recorded.  The  following  heats  of  formation 
are  given  :  beryllium  oxide,  137-4  cal. ;  hydroxide, 
209-3  cal. ;  sulphate,  276-9  cal.  The  results  obtained 
illustrate  the  close  chemical  analogy  between  beryllium 
and  aluminium.  v  S.  K.  Tweedy. 

Heats  of  combustion  of  normal  substances. 
P.  E.  Verkade  and  J.  Cool's  (Z.  physikal.  Chem., 
1925,  118,  123 — 128). — A  reply  to  the  criticisms  of 
Jaeger  and  von  Steinwehr  (A.,  1925,  ii,  126)  that 
undue  weight  has  been  given  to  Dickinson’s  value 
for  the  heat  of  combustion  of  benzoic  acid  in  view 
of  the  results  obtained  by  other  observers.  Recent 
accurate  determinations  (Verkade  and  Coops,  A., 
1923,  ii,  294;  Schlapfer  and  Fioroni,  A.,  1923, 
ii,  832;  Swientoslawski  and  Starezewska,  A.,  1922, 
ii,  616)  are  in  agreement  with  Dickinson’s  value’ 
and  it  is  claimed  that  the  results  quoted  by 
Jaeger  and  von  Steinwehr  are  less  trustworthy.  In 
particular,  the  electrical  method  of  determining 
heat  values  involves  a  systematic  error. 

J.  S.  Carter. 


Calorimetric  researches.  IX.  Heat  of  com¬ 
bustion  of  d-  and  meso-tartaric  acids,  racemic 
acid,  and  some  derivatives.  J.  Coops  and  P.  E. 
Verkade  (Rec.  trav.  chim.,  1925,  44,  983 — 1011; 
cf.  A.,  1925,  ii,  490). — Ammonium  hydrogen  meso -tar¬ 
trate  (m.  p.  167°)  is  prepared  by  adding  solid  meso- 
tartaric  acid  to  concentrated  ammonia  until  neutral 
to  methyl-orange ;  the  same  amount  of  the  acid 
is  then  added  and  the  solution  evaporated  and  crystal¬ 
lised.  meso -Tarlramide  (m.  p.  187 — lS7-5°  with 
slight  decomposition)  separates  slowly  from  a  solution 
of  ethyl  meso-tartrate  saturated  with  ammonia  at 
0°.  The  molecular  heats  of  combustion  at  constant 
pressure  (mol.  wt.  in  mg. ;  15°  cal.)  arc  :  d-tartaric 
acid,  275-1 ;  racemic  acid,  273-0 ;  weso-tartaric  acid, 
275-7 ;  ammonium  hydrogen  d-tartratc,  hydrogen 
racemate,  and  hydrogen  -meso-tartratc,  341-7,  339-5, 
and  341-2,  respectively;  mcthylammonium  hydrogen 
d-tartrate  and  hydrogen  racemate,  508-0  and  506-0, 
respectively ;  ethylammonium  hydrogen  fZ-tartrate 
and  hydrogen  racemate,  665-4  and  663-1,  respectively ; 
aniline  hydrogen  d-tartrate  and  hydrogen  racemate, 
1079-3  and  1077-3,  respective^ ;  benzylamine  hydro¬ 
gen  racemate  and  hydrogen  wi&so-tartrate,  1229-9 
and  1231-5,  respectively;  d-tartramide,  427-0;  meso- 
tartramide,  426-4;  d-tartaric  diethylamide,  1064-1 ; 
racemic  acid  diethylamide,  1064-3 ;  meso-tartaric 
diethylamide,  1065-3.  The  heat  of  racemisation 
of  solid  d-tartaric  acid  is  thus  2-1^01  Cal.  Both 
in  the  crystalline  state  and  in  dilute  aqueous  solution, 
the  symmetrical  intramolecular  inactive  acid  has  a 
greater  free  energy  content  than  the  asymmetrical 
optically  active  isomeride.  wzeso-Tartaric  acid  has  a 
larger  heat  of  combustion,  but  a  smaller  dissociation 
constant  than  d-tartaric  acid,  in  contradiction  to 
the  rule  of  Stohraann  (J.  pr.  Chcm.,  1889,  40, 
357).  The  heats  of  combustion  of  succinic,  Z-malic, 
and  the  tartaric  acids  show  that  replacement  of  a 
hydrogen  atom  by  a  hydroxyl  group  does  not  produce 
a  constant  difference,  and  hence  the  heat  of  combus¬ 
tion  is  not  an  additive  quantity.  Both  racemic 
acid  and  hydrogen  racemates  are  racemic  compounds. 

W.  Hume-Rothery. 

Calorific  value  and  constitution.  M.  F.  Barker 
(J.  Physical  Chem.,  1925,  25,  1345 — 1363). — -Previous 
empirical  expressions  for  calculating  the  calorific 
values  of  carbon  compounds  take  little  or  no  account 
of  constitutive  effects.  The  contributions  of  like 
atoms  and  of  the  CH2-group  have  been  taken  as 
constant,  which,  except  in  the  case  of  hydrogen, 
is  not  permissible.  The  molecular  calorific  value 
of  an  organic  compound  depends  on  its  consti¬ 
tution  ;  that  of  carbon  varies  and  becomes  less  as 
the  disposition  of  valency  bonds  approaches  that  in 
the  symmetrical  tetrahedral  positions.  The  thermal 
effects  accompanying  oxidation  of  the  carbonyl  group 
and  the  combination  of  a  hydrogen  atom  with  a 
hydroxyl  group,  deduced  from  the  calorific  values 
of  diphenyl,  benzil,  and  benzoin,  are  60-7  Cal. 
and  12-9  Cal.,  respectively.  The  combustion  of 
diatomic  hydrogen  is  similar  to  that  of  hydrogen  in 
a  hydrocarbon,  and  since  the  calorific  value  of 
hydrogen  is  the  same  in  all  the  organic  compounds 
studied,  it  is  adopted  as  the  basis  of  calculation. 
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The  heat  of  combustion  deduced  for  the  carbon 
atom  in  methane  (normal  ease)  is  75-5  Cal. ;  for  each 
of  those  of  ethane,  83T  Cal.  This  increase  is  ascribed 
to  a  decrease  in  the  angle  between  the  valency 
bonds  accompanying  the  change  from  methane  to 
ethane.  In  ascending  an  homologous  scries,  this 
increase  becomes  less.  Replacement  of  the  four 
hydrogen  atoms  in  methane  by  the  same  group 
(e.g.,  in  tetramethylmethanc)  restores  symmetry  to 
the  molecule  and  the  central  carbon  atom  attains  the 
original  value.  The  value  of  the  change  ~CiC~ — > 
C02  is  97-7  Cal.,  of  the  same  order  of  magnitude 
as  the  combustion  of  elementary  carbon  :  similarly 
with  “  benzenoid  ”  carbon.  The  linking  ~C:C-  has 
a  value  120-5  Cal.  in  acetylene  to  124-5  Cal.  in 
dipropargyl. 

The  contribution  of  the  carboxyl  group  is 
not  equivalent  to  one  carbonyl  plus  one 
hydroxyl  group.  Results  point  to  mobility  of  a 
hydrogen  atom  giving  rise  to  an  additional  potential 

hydroxyl,  thus  x<qo()H  ~ 5 >  X*C<OH’  and 

favouring  association.  Discrepancies  between  cal¬ 
culated  and  observed  values  disappear  when  calorific 
values  of  the  vapours  of  the  acids  are  taken.  The 
aldehydic  group  is  equivalent  to  one  carbonyl  and 
one  hydrogen  group.  Among  the  simpler  aromatic 
hydroxy-compounds,  only  the  dihydroxybenzenes 
are  anomalous,  possibly  because  of  tautomeric  effects. 
The  results  of  various  observers  indicate  that  the 
benzene  molecule  is  best  represented  by  Ladenburg’s 
prism  formula.  .  L.  S.  Theobald. 

Heat  of  solution  of  gypsum  at  the  maximum 
solubility.  E.  Lange  and  F.  Durr  (Z.  plrysikal. 
Chem.,  1925,  118,  129 — 139). — The  heat  of  solution 
in  water  of  gypsum  has  been  determined  at  22-5°, 
27-8°,  33-4°,  and  37-6°,  the  values  for  the  molecular 
heats  of  solution  being  —590,  —300,  ±0,  and  230 
cal.,  respectively.  Contrary  to  the  statement  of 
Colson  (A.,  1925,  ii,  37),  the  zero  value  for  the  heat 
of  solution  occurs  at  a  temperature  which,  within 
the  limits  of  experimental  error,  is  that  at  which 
the  solubility  is  a  maximum.  J.  S.  Carter. 

Calculation  of  some  characteristic  constants 
of  free  ammonium.  A.  Balandin  (Z.  physikal. 
Chem.,  1925,  118,  114 — 118). — According  to  formula 
derived  by  the  author  (A.,  1924,  ii,  719 ;  1925,  ii, 
637)  the  heat  of  formation  of  ammonium  is  —  17,S00 
cal.,  the  molecular  volume,  47-9  cm.3,  and  the  density 
in  the  solid  state,  0-356.  J.  S.  Carter, 

Analogies  and  differences  in  behaviour  of 
the  various  forms  of  energy  in  reversible 
and  irreversible  transformations.  E.  Denina 
(Gazzetta,  1925,  55,  638 — 645). — A  mathematical 
paper,  in  which  the  various  formulae  derived  from 
the  second  law  of  thermodynamics  are  reduced  to 
the  same  type  independent  of  the  form  of  energy 
involved.  T.  H.  Pope. 

Vapour-pressure  lowering  as  a  function  of 
the  degree  of  saturation.  I.  I.  Bencowitz  (J. 
Physical  Chem.,  1925,  29,  1432— 1452).— A  relation 


expressing  the  vapour  pressure  of  aqueous  solutions 
of  non-volatile  solutes  as  a  function  of  temperature 
and  solubility  has  been  deduced,  using  the  degree  of 
saturation  as  a  fundamental  method  of  expressing 
concentration.  The  equation  has  the  form  log  A P 
=K[1[T— a(l— log  S/b)],  where  A P  is  the  lower¬ 
ing  of  the  vapour  pressure,  T  the  absolute  temper¬ 
ature,  and  S  the  degree  of  saturation,  i.e.,  the  ratio 
of  the  number  of  g.  or  mols.  of  solute  in  solution  to 
the  number  present  at  saturation,  in  a  given  weight 
of  solvent.  K,  a,  and  b  are  constants.  The  three 
postulates  used  in  deducing  this  relationship  are  as 
follow:  (1)  the  coefficient  [(3P  log  AP)/{3(l/T)[]a  is 
constant  (equals  K),  and  (2)  is  independent  of  S,  and 
(3)  the  coefficient  [( dK  log  <S)/{S(1/7’)}]ap-i  mm.  is 
constant. 

Existing  data  are  used  to  verify  these.  The  rela¬ 
tion  is  shown  to  hold  for  31  salts,  which  include  the 
commoner  salts  of  the  alkali  metals  and  ammonia, 
the  chlorides  and  bromides  of  the  alkaline  earths,  and 
the  sulphates  of  beryllium,  nickel,  copper,  and  zinc. 
The  values  of  the  constants,  K,  a,  and  b  are  also  given 
for  these  salts.  The  value  of  a  is  the  reciprocal 
of  the  absolute  temperature  at  which  a  saturated 
solution  has  a  vapour  pressure  lowering  of  1  mm. 

From  the  above  equation,  there  follow  two  general¬ 
isations,  (1)  the  ratio  of  the  lowering  of  the  vapour 
pressure,  at  any  degree  of  saturation,  to  that  of  a 
saturated  solution,  at  a  given  temperature,  is  inde¬ 
pendent  of  temperature,  and  (2)  the  value  of  this  ratio 
is  a  simple  function  of  the  degree  of  saturation,  i.e., 
AP/APs~SKaJb.  L.  S.  Theobald. 

Free  energy  of  ions  measured  by  capillary 
electrode.  P.  B.  Taylor  (Physical  Rev.,  1924,  [ii], 
23,  556). — Using  a  cell  with  one  mercury  electrode 
contained  in  a  capillary  and  completely  polarisable, 
the  other  being  reversible  to  the  anion  of  the  elec¬ 
trolyte,  it  is  shown  that  T=T0-\-Cf(V—  F0),  where 
F  is  the  fall  of  potential  across  the  cell,  F0  the  E.M.F. 
of  the  reversible  electrode,  T  the  surface  tension  of 
the  polarised  electrode,  Ta  a  constant,  whilst  C  depends 
only  on  the  concentration  of  the  electrolyte.  Curves 
may  be  constructed  yielding  values  of  the  difference 
in  free  energy  of  the  anion  at  two  concentrations. 
The  ratio  of  the  change  in  free  energy  of  the  anion  to 
that  of  the  electrolyte  is  0-50  for  potassium  and  sodium 
chlorides,  but  0-85  for  potassium  hydroxide  above 
OTiV.  A.  A.  Eldridge. 

Electrical  conductivity  in  benzene  solutions. 

S.  Jakubsohn  (Z.  physikal.  Chem.,  1925,  118,  31 — 
36). — The  electrical  conductivity  of  solutions  of 
aluminium  bromide  monothiohydrate  (AlBr3,H2S) 
over  the  concentration  range  20 — 54%  by  weight 
increases  with  increasing  concentration  of  solute ;  the 
values  of  the  specific  conductivities  at  25°  of  the 
20%  and  54%  solutions  are  0-81  X  10~6  and  3-54  X 
10_1,  respectively.  The  mol.  wt.  as  determined  by  the 
cryoscopic  method  over  the  concentration  range 
1-22-5%  increases  with  increasing  concentration, 
being  271  in  the  1%  solution  and  359  in  the  22-5% 
solution.  Electrolysis  results  in  the  cathodic  liber¬ 
ation  of  hydrogen  and  the  anodic  deposition  of 
bromine  which  reacts  with  the  solvent  to  form  bromine 
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derivatives.  The  decomposition  voltage  at  25°  for  a 
45%  solution  is  0-74  volt.  J.  S.  Carter. 

Pseudo-acids.  G.  B.  Semeria  and  A.  Pichetto 
(Atti  R.  Acead.  Sci.  Torino,  1925,  60,  241 — 250). — 
Measurements  have  been  made  of  the  equivalent  con¬ 
ductivities  of  aqueous  solutions  of  eamphoroxime, 
of  its  sodium  salt,  and  of  the  sodium  salt  of  nitro- 
camphor,  at  a  series  of  temperatures  between  25° 
and  50°.  The  conductivity  of  the  sodium  salt  of 
eamphoroxime  increases  between  25°  and  35°  with 
dilution  more  rapidly  than  that  of  the  other  sodium 
salt,  but  between  40°  and  50°  the  relation  is  reversed, 
For  the  former  temperature  range,  the  degree  of 
ionisation  of  the  nitrocamphor  salt  is  greater,  and  for 
the  latter  range,  lower,  than  that  of  the  eamphoroxime 
salt.  The  pseudo-acid  character  of  the  two  com¬ 
pounds  is  confirmed  by  the  gradual  neutralisation 
which  their  salts  exhibit  with  hydrochloric  acid,  which 
has  been  followed  by  conductivity  measurements. 
Equilibrium  between  the  two  forms  is  reached  in 
the  shorter  time  by  nitrocamphor.  Rcfractomctric 
measurements  with  the  two  salts  lead  to  nearly  equal 
values  for  the  molecular  refractivities,  the  small  differ¬ 
ences  being  attributed  to  the  difference  in  structure. 
Camphoroxime  [,R£]'g  60-5499,  sodium  salt  of 
eamphoroxime  [Ei]f>  62-2605,  sodium  salt  of  nitro¬ 
camphor  [Rtjo  62-9818.  The  difference  between 
the  molecular  refractivities  of  the  two  sodium  salts  is 
1-7,  in  conformity  with  the  rule  of  Muller  and  Bauer 
(A.,  1903,  ii,  705).  F.  G.  Trykorx. 

Conductivity  and  electrolysis  of  iodine  tri¬ 
chloride  in  acetic  acid.  B.  P.  Bruns  (Z.  physikal. 
Chern.,  1925,  118,  89 — 98). — Iodine  trichloride  dis¬ 
solves  in  anhydrous  acetic  acid  to  give  a  clear  solution. 
In  the  moist  solvent  some  iodic  acid  is  precipitated 
as  a  result  of  the  reaction  :  3IC13  +  6H„0=9HC1+ 
HI+2HIOs.  Conductivity  measurementsat  18°  show 
that  the  value  of  the  molecular  conductivity  passes 
through  a  minimum  at  a  dilution,  a=10  litres.  The 
irregularities  in  the  temperature-conductivity  curves 
in  the  region  20 — 30°  are  regarded  as  furnishing 
evidence  of  the  existence  of  complexes  in  solution. 
Electrolysis  results  in  the  liberation  of  chlorine  in 
double  the  amount  anticipated  on  the  basis  of  Fara¬ 
day’s  law.  A  decomposition  potential  either  does  not 
exist  or  is  extremely  small.  It  is  suggested  that 
iodine  trichloride  forms  complexes  with  the  solvent 
and  that  the  ionic  dissociation  is:  ICl,,n(CH..-CO„H) 
--  IC13"+(CH,-C02H)„".  J  S.  Carter. 

Concentration  E.M.F.  in  solutions  containing 
acid.  A.  R.  Gordon  and  C.  Weber  (Trans.  Roy. 
Soc.  Canada,  1925,  [iii],  19,  HI,  26— 27). — The 
P .D.  across  a  liquid  surface  separating  two  air-free 
solutions  of  copper  sulphate  in  maximum  conducting 
sulphuric  acid,  when  current  is  flowing,  is  given  by 
the  equation  P.D.=Ci?+Rlognc,/c2,  where  c:  and  c, 
arc  the  copper  concentrations  in  the  two  solutions  and 
B  is  the  Nernst  factor  for  bivalent  ions  (RTj'lF). 
Experiments  with  cuprous  chloride  in  3AT-hydroohloric 
acid  and  with  silver  sulphate  in  A-sulphuric  acid  give 
B~RTjF.  The  transport  number  of  silver  in  these 
solutions  is  0-023  for  NjiO  solutions  and  0-011  for 
Ar/S0-solutions.  J.  S.  Carter. 


Thermodynamic  potential  difference  at  the 
boundary  of  two  liquid  phases.  II.  S.  Wos- 
nessensky  (Z.  physikal.  Chem.,  1925, 117, 457 — 460). 
— Cells  similar  to  those  previously  studied  (A.,  1925, 
ii,  673)  have  been  examined,  amyl  alcohol  being  used 
as  non-aqueous  solvent.  With  electrolytes  con¬ 
sisting  of  mixtures  of  potassium  hydroxide  and 
phosphoric  acid,  or  of  potassium  hydroxide  and  citric 
acid,  singular  points  were  obtained  in  the  E.M.F.- 
composition  curves  corresponding  with  the  formation 
of  the  primary,  secondary,  and  tertiary  salts  of  the 
respective  acids.  When  Ar-potassium  chloride  was 
used  as  the  electrolyte  in  a  cell  of  zero  E.M.F.  and 
butyric  acid  was  added  to  the  half-cell  containing 
the  aqueous  solution,  no  change  of  E.M.F.  was 
observed  until  the  concentration  of  the  acid  was  about 
0-5AT.  Valeric  acid  produced  no  change  in  the  con¬ 
centration  range  investigated  (up  to  about  0-1 AT). 
These  effects  seem  to  be  connected  with  the  surface 
activity  of  the  acids.  L.  F.  Gilbert. 

Electromotive  behaviour  of  aluminium.  C.  J. 
de  Gruyter  (Rec.  trav.  chirn.,  1925,  44,  937 — 969). 
— -The  freezing-point  diagram  of  the  system  alum¬ 
inium-mercury  has  been  determined.  No  compounds 
or  transition  points  exist,  the  liquidus  falling  from 
the  m.  p.  of  aluminium,  at  first  gradually  and  later 
very  rapidly,  to  an  eutectic  of  practically  pure 
mercury.  A  solid  solution  of  mercury  in  aluminium, 
containing  approximately  8  atoms  %  of  mercury, 
exists  at  the  ordinary  temperature.  The  P.D.  of 
aluminium-mercury  alloys  in  contact  with  dry  alco¬ 
holic  solutions  of  aluminium  chloride  and  with  solu¬ 
tions  containing  both  mercury  and  aluminium  salts 
has  been  measured.  The  P.D.  for  pure  aluminium  in 
aqueous  salt  solutions  has  been  determined  in  the 
absence  of  oxygen.  For  amalgamated  aluminium  in 
normal  salt  solutions  it  is  1-590  volts,  relative  to  the 
calomel  electrode.  The  influence  of  different  salts  and 
of  hydrogen-ion  concentration  on  the  potential  of 
aluminium  has  been  examined,  and  the  complex 
results  interpreted  in  reference  to  Smit’s  theory  of 
allotropy.  Mercury  is  a  positive  and  aluminium 
hydroxide  or  oxygen  a  negative  catalyst  for  the 
internal  reaction  A1m1U  —  AlJud'+3©sl,li,i,  and  the 
passivity  of  aluminium  is  due  to  the  slowness  of  the 
( — )  reaction.  W.  Hume-Rothery. 

Pseudohalogens.  II.  (I)  The  fulminic 
residue.  (II)  Equilibrium  between  iodine, 
selenocyanogen,  and  the  corresponding  silver 
salts.  (Ill)  Polypseudohalides.  L.  Bircken- 
bach  and  K.  Kellermann  (Ber.,  1925,  58,  [jB],  2377 
— 2386;  cf.  A.,  1925,  ii,  568). — I.  Comparison  of  the 
decomposition  potentials  of  mercury  fulminate  and 
mercury  eyanate  shows  the  fulminic  to  be  slightly 
more  strongly  electronegative  than  the  cyanic  residue. 
The  decomposition  potential  of  potassium  fulminate 
could  not  be  measured,  since  the  product  of  the  action 
of  potassium  amalgam  on  mercury  fulminate  could 
not  be  purified  completely  from  potassium  hydroxide. 

II.  The  equilibrium  between  silver  iodide,  silver 
selenoeyanide,  selenocyanogen,  and  Iodine  in  the 
presence  of  ether  (cf.  loc.  cit.)  is  established  for 
mixtures  in  stoicheiometrie  proportions  when  S6% 
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of  the  iodine  is  present  as  silver  iodide  and  14%  remains 
in  the  ethereal  solution. 

III.  The  tendency  of  the  alkali  halides  to  yield 
polyhalogen  salts  can  be  measured  by  potentiometric 
titration.  Standard  ethereal  solutions  of  halogens  are 
added  to  standard  alcoholic  solutions  of  halides  and 
the  changes  of  potential  against  an  unattackable 
electrode  are  measured  in  the  usual  manner.  Potass¬ 
ium  iodide  and  potassium  selenocyanide  are  thus 
titrated  with  iodine  and  selenocyanogen  solution  and 
sudden  alterations  of  potential  are  observed  corre¬ 
sponding  with  the  formation  of  the  salts  KI3, 
K(SeCN)Lj,  K(SeCN)2I,  K(SeCN)3.  The  tendency  to 
form  such  compounds  attains  its  maximum  in  the  case 
of  caesium ;  caesium  triselenocyanide  has  been  isolated. 

The  simple  halogen  atoms  appear  univalent,  since 
the  periphery  contains  seven  electrons  and  by  the 
addition  of  a  further  electron  yield  the  complete  octet. 
The  idea  is  extended  to  the  pseudohalogens,  and  it  is 
pointed  out  that  the  azide  residue  has  fifteen  electrons, 
eight  of  which  surround  and  hold  together  the  com¬ 
plex  and  are  externally  inactive  chemically,  whereas 
the  remaining  seven  condition  the  halogen-like 
behaviour  of  the  group.  Similarly,  the  sum  of  the 
electrons  in  the  cyano-,  thiocyano-,  selenocyano-,  and 
telluracyano -residues  is  fifteen  and  a  similar  arrange¬ 
ment  may  be  assumed.  H.  Wren. 

Decomposition  potentials  and  polarisation  of 
certain  heavy  metallic  chlorides  dissolved  in 
anhydrous  pyridine.  R.  B.  Mason  and  J.  H. 
Mathews  (J.  Physical  Chem.,  1925,  29,  1379—1393; 
cf.  Muller,  A.,  1923,  ii,  287;  1925,  ii,  133,  134). 
— The  decomposition  potentials  and  polarisation 
curves  of  certain  metallic  chlorides  in  anhydrous 
pyridine  have  been  studied  in  order  to  test  the 
behaviour  of  the  reference  electrodes,  which  con¬ 
sisted  of  an  amalgam  covered  with  a  paste  of  the  salt 
of  the  metal  contained  in  the  amalgam.  The  refer¬ 
ence  electrodes  Hg-Cd,CdCl2  and  Hg-Zn,ZnCl2  are 
the  most  satisfactory.  The  decomposition  potentials 
of  saturated  solutions  of  zinc,  cadmium,  cuprous, 
and  mercuric  chlorides  at  30°  are,  respectively, 
T75,  1,  0-5,  and  0-65  volts.  The  curves  for  lead 
chloride  and  for  mercuric  sulphate  in  pyridine 
show  no  changes  in  direction.  Solutions  of  cupric 
chloride  were  difficult  to  work  Math  owing  to  low 
solubility  and  low  conductance,  and  the  results 
obtained  depend  on  the  method  of  preparation  of  the 
anhydrous  salt.  The  cuprous  chloride  solution  conducts 
well,  but  the  formation  of  a  compound  at  the  anode 
makes  polarisation  difficult  to  follow.  Where  possible, 
both  total  polarisation  and  polarisation  at  either 
electrode  have  been  follonred.  The  solutions  of  lead, 
mercuric,  and  cuprous  chlorides  behave  as  if  a  depolar- 
iser  for  small  amounts  of  chlorine  is  present.  Cadmium 
and  zinc  chlorides  in  pyridine  give  results  which  are 
similar  to  those  obtained  Math  water  as  solvent. 

L.  S.  Theobald. 

Effect  of  variation  of  current  and  concen¬ 
tration  on  polarisation  in  a  lead  cell.  J.  T. 
Bijrt-Gerrans  and  H.  R.  Hugill  (Trans.  Roy.  Soc. 
Canada,  1925,  [iii],  19,  III,  26). — Two  co-axial  lead 
cylinders  were  used  as  electrodes,  the  arrangement  of 
the  apparatus  affording  a  uniform  electric  field  betMrcen 


the  cylinders.  With  acid  more  dilute  than  0-05M 
as  electrolyte  the  fall  in  E.M.F.  during  the  discharge 
is  due  to  depletion  of  acid  in  the  electrolyte,  but  Math 
maximum  conducting  sulphuric  acid  the  fall  is  due 
to  exhaustion  of  active  material  on  the  electrodes. 
Polarisation,  which  occurs  at  the  cathode  only  Math 
currents  down  to  0-03  amp.,  is  manifested  by  a  sudden 
increase  in  the  voltage.  The  time  from  the  beginning 
of  the  charge  to  the  rise  in  polarisation  voltage  varies 
inversely  as  the  current,  and  changes  in  a  regular 
manner  Math  the  previous  history  of  the  cell  (prelimin¬ 
ary  charging  and  discharging  in  preparation  for  test 
charge).  Polarisation  effects  can  only  be  observed 
separately  from  other  changes  in  potential  difference 
Math  acids  M'hich  are  more  dilute  than  0-5iY.  No 
regular  variation  with  acid  concentration  was 
observed.  J.  S.  Carter. 

Photomicrographic'study  of  the  evolution  and 
disappearance  of  gas  during  the  passage  of 
electricity  through  glass.  J.  B.  Ferguson  and 
O.  W.  Ellis  (Trans.  Roy.  Soc.  Canada,  1925,  [iii], 
19,  III,  34). — Photographs  which  illustrate  the  points 
stressed  by  Rebbeck  and  Ferguson  (A.,  1924,  ii,  840) 
have  been  obtained.  With  the  reappearance  of  gas 
the  presence  of  a  broMTi  colour  in  the  glass  M'as  noted. 
The  colour  may  bo  made  to  come  and  go  by  proper 
regulation  of  the  direction  of  the  electrolysing  current. 
Photographs  show  that  the  colour  originates  in  minute 
circular  spots  with  dark  centres  which  later  groM'  and 
spread  over  the  glass.  The  colour  is  not  attacked  by 
concentrated  nitric  acid.  Microscopical  examination 
shoM’s  the  coloured  spots  to  be  in  the  same  plane  and 
very  thin.  The  discontinuous  nature  of  the  color¬ 
ation  and  the  M'ay  in  ndiich  gas  bubbles  form  in 
different  tubes  indicate  that  glass  does  not  behave  as 
a  homogeneous  medium  when  electrolysed. 

J.  S.  Carter. 

Electrolysis  of  soda-lime  glass.  M.  J.  Mulli¬ 
gan  (Trans.  Roy.  Soc.  Canada,  1925,  [iii],  19,  III, 
35 — 36). — In  an  extension  of  the  work  of  Schulze 
(Ann.  Physik,  1913,  40,  335)  the  electrical  migration 
of  silver  into  glass  from  anodes  of  metallic  silver  and 
of  aqueous  solutions  of  silver  nitrate  at  100°  has  been 
observed.  Silver  was  also  found  to  diffuse  into  glass 
at  100°  from  an  aqueous  solution  of  silver  nitrate 
without  the  use  of  the  current.  J.  S.  Carter. 

Dialysis  and  ultrafiltration,  electrodialysis, 
and  electroultrafiltration.  A  comparison.  E. 
Heymann  (Z.  physikal.  Chem.,  1925,  118,  65 — 7S). — 
The  kinetics  of  the  removal  of  crystalloids  from  sols 
by  dialysis,  ultrafiltration,  electrodialysis  (Freund- 
lich  and  Loeb,  A.,  1925,  i,  96)  and  electroultrafiltr¬ 
ation  (Bechhold  and  Rosenberg,  A.,  1925,  ii,  668) 
are  considered  and  expressions  for  the  rate  of  removal 
under  ideal  conditions  are  derived.  Strong  electro¬ 
lytes  are  removed  from  sols  by  electrodialysis  or  electro - 
ultrafiltration  about  10  times  more  rapidly  than  by 
ultrafiltration  and  about  100  times  more  rapidly  than 
by  dialysis.  Where  M’eak  electrolytes  are  concerned, 
as  in  the  separation  of  gelatin  from  its  degradation 
products  (amino-acids  etc.)  (Knaggs,  Manning,  and 
Schryver,  A.,  1923,  i,  1144),  the  advantages  of  the 
electrical  method  are  nullified  and  ultrafiltration  is 
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most  suitable.  Removal  of  non-electrolytic  crystal¬ 
loids  by  ultrafiltration  is  considerably  influenced  by 
the  mol.  wt.  of  the  crystalloid  and  by  the  nature  of  the 
dispersed  phase.  With  hydrophobic  colloids  (rapidly 
removed  by  ultrafiltration)  and  crystalloids  of  high 
mol.  wt.  (100 — 400)  complete  separation  is  attained 
20—50  times  as  rapidly  by  ultrafiltration  than  by 
dialysis.  With  hydrophilic  colloids  (slowly  removed 
by  ultrafiltration)  separation  is  attained  about  5 — 15 
times  as  rapidly.  If  it  is  necessary  to  free  a 
protein  solution  from  electrolytes  and  also  from  non- 
ionised  degradation  products  of  high  mol.  wt.,  recourse 
must  be  had  to  electroultrafiltration. 

J.  S.  Carter. 

Rate  of  unimolecular  reactions.  D.  Alexiev 
(Z.  physikal.  Chem.,  1925,  118,  119 — 122). — A  theo¬ 
retical  paper  in  which  the  importance  of  collision  as 
a  factor  in  unimolecular  gas  reactions  is  emphasised. 
A  reaction  mechanism  is  suggested  which  leads  to 
an  expression  for  the  reaction  velocity  involving  con¬ 
centration  to  the  first  power  only.  J.  S.  Carter. 

Derivation  of  the  equation  for  the  effect  of 
temperature  on  reaction  rate.  R.  C.  Tolman 
(J.  Amer.  Chem.  Soc.,  1925,  47,  2652 — 2661). — The 
equation,  —dC/dt=ke~<EIRT)C,  connecting  the  rate 
of  a  first  order  unimolecular  reaction  with  the  tem¬ 
perature  and  the  energy  of  activation  ( E )  is  derived 
without  making  any  specific  assumption  as  to  either 
the  rate  or  the  mechanism  of  activation,  and  is  thus 
shown  to  be  at  least  approximately  valid  under  a 
wide  variety  of  conditions.  The  energy  of  activ¬ 
ation  is  the  excess  per  mole  in  the  energy  of  the 
molecules  that  react  over  the  average  energy  of  the 
unactivated  molecules.  The  corresponding  equation, 
—dCjdi—kTme^E+E')lRT^CC',  for  a  second  order  bi- 
molccular  reaction  is  derived  both  on  the  assump¬ 
tion  that  the  reacting  molecules  have  received  their 
energies  of  activation  preceding  the  collision  that  leads 
to  reaction,  and  on  the  assumption  that  the  processes 
of  activation  and  reaction  arc  merged  in  one  collision. 

A.  Geake. 

Influence  of  inflammable  and  other  gases  on 
the  explosibility  limits  of  mixtures  of  gas  and 
air.  XI.  Graphical  representation.  W.  P. 

Jorissex  (Rev.  trav.  chim.,  1925,  44,  1039—1047).— 
See  B.,  1925,  980. 

Thermal  decomposition  of  nitrogen  pentoxide 
at  low  pressures.  H.  S.  Hirst  and  E.  K.  Rideal 
(Proc.  Roy.  Soc.,  1925,  A,  109,  526— 540).— The 
results  of  several  investigators  agree  in  showing  that 
the  thermal  decomposition  of  nitrogen  pentoxide 
satisfies  the  usual  criteria  of  a  unimolecular  reaction. 
Observations  have  been  made  both  on  the  gaseous 
system,  and  on  solutions  of  the  pentoxide  in  organic 
solvents.  The  surface  of  the  glass  containing  vessel, 
the  presence  of  inert  gases  and  of  the  products  of 
reaction,  are  factors  which  do  not  disturb  the  uni¬ 
molecular  law.  The  heat  of  activation,  calculated 
in  the  normal  manner,  is  about  24,700  cal.  per  g.-mol. 
The  high  velocity  of  the  reaction  precludes  the  pos¬ 
sibility  of  this  large  activation  energy  being  supplied 
cither  by  inelastic  thermal  collisions,  or  by  “  black- 
body  radiation,  uuless  some  “  chain  ”  mechanism 


is  called  into  play.  Such  mechanisms  have  been 
suggested.  One  depends  on  the  passage  of  a  radiation 
quantum  through  a  chain  of  successive  molecules, 
each  one  re-emitting  the  quantum  after  reaction. 
The  other  supposes  that  an  activated  form  of  nitrogen 
dioxide  is  produced  by  the  decomposition,  and  that 
such  molecules,  on  collision,  may  cause  further 
reaction.  Both  these  theories  would  predict  a  dimin¬ 
ution  in  the  velocity  of  reaction  at  low  pressures, 
owing  to  the  greater  probability  of  the  rapid  failure 
of  a  “  chain.”  This  point  has  now  been  tested 
experimentally.  The  rate  of  decomposition  of  gaseous 
nitrogen  pentoxide  has  been  measured  at  pressures 
as  low  as  0-01  mm.  of  mercury.  The  procedure  was 
to  measure  the  pressure  of  oxygon  resulting  from 
the  reaction  by  a  platinum  Pirani  gauge,  after  remov¬ 
ing  the  other  gases  into  a  cooled  side-tube.  No 
retardation  of  the  decomposition  was  observed,  but 
below  a  critical  pressure  of  the  total  gaseous  con¬ 
stituents  in  the  reaction  vessel — about  0-25  mm.  of 
mercury — the  reaction  velocity  began  to  increase, 
finally,  at  the  lowest  pressures,  attaining  five  times 
its  normal  value  and  becoming  approximately  con¬ 
stant  at  this  value.  Possible  disturbing  factors  such 
as  the  presence  of  impurities  are  carefully  considered, 
but  it  is  decided  that  the  observed  velocity  increase 
is  of  real  significance.  All  “  chain  ”  mechanisms  are 
irreconcilable  with  the  phenomenon.  The  results  arc 
interpreted  by  the  assumption  that  a  definite  fraction 
of  the  activated  molecules  always  undergoes  decom¬ 
position  irrespective  of  pressure,  but  that  a  larger 
fraction  (about  four-fifths)  does  not  decompose  if  it 
collides  within  10'6  sec.  after  activation,  but  is 
deactivated  by  collision.  Calculations  on  this  basis 
are  in  good  agreement  with  experiment.  A  possible 
explanation  of  the  two  different  types  of  activated 
molecules  is  offered,  based  on  the  fact  that  there  are 
four  NO  linkings,  and  only  one  shared  NO  linking 
in  the  molecule  of  the  pentoxide.  Activation  of  one 
linking  causes  decomposition,  activation  of  the  shared 
linking  invariably  so ;  activation  of  the  others,  only 
after  a  time  interval  and  if  collisions  do  not  intervene. 

S.  Barratt. 

Rate  of  reaction  of  bromine  with  aqueous 
formic  acid.  D.  L.  Hammick,  W.  K.  Hutchison, 
and  F.  R.  Snell  (J.C.S.,  1925,  127,  2715—2720).— 
The  reaction  between  bromine  and  formic  acid  has 
been  studied  in  dilute  aqueous  solution,  using  the 
Ostwald  isolation  method.  The  formic  acid  is  com¬ 
pletely  oxidised  to  carbon  dioxide.  The  reaction  is 
of  the  second  order,  but  the  rate  is  retarded  by  the 
hydrobromic  acid  produced.  From  a  study  of  the 
separate  effects  of  the  hydrogen  and  bromine  ions, 
it  is  deduced  that  the  reaction  takes  place  between 
the  formyl  ions  and  free  bromine  molecules,  i.e.,  those 
molecules  of  bromine  which  are  not  combined  with 
bromine  ions  to  give  the  complex  ions  Br3\  In  order 
to  obtain  agreement  with  theory,  it  is  necessary  to 
assign  to  the  constant  for  the  equilibrium  between 
bromine  molecules,  bromine  ions,  and  tribromidc  ions 
a  value  considerably  higher  than  that  found  by 
Jakowkin  (A.,  1896,  ii,  514).  This  is  justified  by 
the  fact  that  this  author’s  experiments  were  carried 
out  with  higher  concentrations  and  his  constants 
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showed  a  regular  increase  with  decreasing  concen¬ 
tration  of  bromine.  E.  E.  Walker. 

Velocity  of  the  reaction  between  hydrogen 
peroxide  and  iodine  ions.  J.  A.  Christiansen 
(Z.  physikal.  Chem.,  1925,  117,  433— 447).— The 
influence  of  neutral  salts  on  the  velocity  of  this 
reaction  was  investigated,  potassium  iodide  being 
used  as  a  source  of  iodine  ions.  Potassium  chloride, 
bromide,  and  nitrate  cause  a  slight  acceleration, 
potassium  sulphate,  oxalate,  and  chromate  a  slight 
retardation,  and  the  alkaline-earth  chlorides  a  marked 
acceleration.  The  temperature  coefficient,  between 
0°  and  25°,  of  the  acceleration  of  the  reaction  by 
hydrogen  ions  (supplied  by  hydrochloric  acid)  was 
also  determined.  L.  F.  Gilbert. 

Mechanism  of  the  reaction  between  iodine, 
iodine  ions,  and  hydrogen  peroxide.  J.  A. 
Christiansen  (Z.  physikal.  Chem.,  1925,  117,  448 — 
456). — Theoretical.  A  mechanism  is  suggested  which 
is  in  harmony  with  Abel’s  data  (A.,  1921,  ii,  180). 
The  observations  of  Bray  and  Livingstone  (A.,  1923, 
ii,  473)  on  the  course  of  the  reaction  between  hydro- 
bromic  acid,  bromine,  and  hydrogen  peroxide  are 
similarly  explained.  L.  E.  Gilbert. 

Dependence  of  the  rate  of  alkaline  hydrolysis 
on  the  constitution  of  the  alcohol.  II.  L. 
Smith  and  H.  Olsson  (Z.  physikal.  Chem.,  1925, 
118,  99—106;  cf.  A.,  1922,  ii,  701). — The  kinetics  of 
the  bimolecular  reaction  in  aqueous  solution  between 
sodium  hydroxide  and  n-  (3-93),  iso-  (3-54),  sec.- 
(0-816),  and  lert. -butyl  acetates  (0-081),  n-  (44-7)  and 
•sec. -propyl  glycollates  (13-8),  have  been  investigated 
at  20°.  The  numbers  in  parentheses  represent  the 
values  of  the  velocity  coefficients  at  this  temperature. 
The  rate  of  hydrolysis  varies  with  the  nature  of  the 
alkyl  radical  and  of  the  acid.  When  the  alkyl 
acetates  investigated  in  this  and  previous  researches 
are  arranged  in  the  order  of  decreasing  reactivities, 
the  series  obtained  is  identical  with  the  corresponding 
series  for  the  rate  of  ester  formation  from  alcohols 
and  acetic  anhydride  (Menschutkin,  A.,  1888,  901) 
and  for  the  rate  of  formation  of  the  corresponding 
ethyl  alkyl  ethers  (Sagrebin,  Z.  physikal.  Chem.,  1900, 
34,  149).  J.  S.  Carter. 

Dependence  of  the  rate  of  alkaline  hydrolysis 
on  the  constitution  of  the  alcohol.  III.  Tem¬ 
perature  coefficients.  H.  Olsson  (Z.  physikal. 
Chem.,  1925,  118,  107 — 113). — The  velocity  coeffi¬ 
cients  for  the  reaction  between  sodium  hydroxide 
and  the  two  propyl  acetates,  the  four  isomeric  butyl 
acetates,  isoamyl  acetate,  and  the  two  propyl  glycoll¬ 
ates  in  aqueous  solution  at  0-2°,  10°,  20°,  30°,  and 
40°  have  been  determined.  The  temperature  coeffi¬ 
cients  (10°  intervals)  decrease  with  increasing  tem¬ 
perature  according  to  Arrhenius’  formula,  there  being 
no  maximum  value  in  the  region  10 — 20°  as  recorded 
by  Trautz  and  Volkmann  (A.,  1908,  ii,  824). 

J.  S.  Carter. 

Effect  of  differential  aeration  on  corrosion. 
Electrode  potential  measurements.  A.  L. 
McAulay  and  F.  P.  Bowden  (J.C.S.,  1925,  127, 
2605 — 2610). — The  four  zones  distinguished  by  Evans 
D 


(A.,  1925,  ii,  688)  in  a  sheet  of  metal  partly  immersed 
in  water  have  been  investigated  by  means  of  electrode 
potential  measurement  using  0-liV-sodium  chloride 
as  electrolyte.  Iron  and  zinc  surfaces  tend  to  exist 
in  one  of  two  normal  states,  one  a  more  electro¬ 
negative  state  characteristic  of  pure  metal  and 
corroded  regions,  and  the  other  a  less  electro-negative 
state  characteristic  of  aerated  regions.  For  zinc,  the 
difference  in  single  electrode  potential  between  these 
states  is  about  75  millivolts,  for  iron  it  is  about  200 
millivolts.  These  differences  may  be  increased  if  the 
oxidation  and  corrosion  respectively  are  very  drastic. 
Experiments  with  drops  of  electrolyte  on  metal  plates 
have  shown  that  surfaces  having  a  clean,  bright 
appearance  may  be  in  either  of  these  two  states  and 
then  change  rapidly  from  one  state  to  the  other  with 
changing  conditions.  E.  E.  Walker. 

Mechanism  of  reduction.  V.  H.  J.  Prins 
(Rec.  trav.  chim.,  1925,  44,  1051 — 1055;  cf.  A., 
1925,  ii,  1169). — Measurements  of  tho  rate  of  dis¬ 
solution  of  lead  in  acetic  acid  in  presence  of  nitro- 
methane  show  that  the  reaction  is  much  slower  than 
in  presence  of  nitrobenzene  and  that  it  is  a  true 
reaction  velocity  which  is  observed,  not  a  velocity 
of  diffusion.  The  critical  concentration  is  calculated 
to  be  a  1-125.3/  solution  of  nitromethane.  The 
reactivity  of  the  nitro-group  in  nitrobenzene  is  about 
65  times  that  of  the  nitro-group  in  nitromethane, 
the  difference  being  attributed  to  the  positively 
charged  carbon  atom  of  the  benzene  nucleus.  The 
mechanism  of  tho  reduction  is  discussed  in  detail. 

G.  M.  Bennett. 

Catalytic  combustion.  I.  Union  of  carbon 
monoxide  and  oxygen  in  contact  with  a  gold 
surface.  W.  A.  Bone  and  G.  W.  Andrew  (Proc. 
Roy.Soc.,  1925,  A,  109,459—476;  cf.A.,  1906,  ii,  434). 
— The  rate  of  combination  of  a  moist,  theoretical 
mixture  of  carbon  monoxide  and  oxygen,  in  contact 
with  a  gold  surface  at  about  300°  in  a  “  normal  ” 
state  of  activity  (i.e.,  the  maximum  reached  after  a 
period  of  use),  is  always  directly  proportional  to  tho 
pressure  of  the  mixture.  The  catalysing  power  of 
the  surface  may  be  much  reduced  by  cooling  to  the 
ordinary  temperature  over  a  period  of  days,  or  by 
prolonged  evacuation.  The  reattainment  of  “  normal  ” 
activity  takes  many  hours.  The  catalysing  power 
of  the  surface,  when  in  “  normal  ”  activity,  can  be 
highly  stimulated  by  previous  exposure  to  either 
carbon  monoxide  or  oxygen  at  the  experimental 
temperature.  When  either  of  the  two  reacting  gases 
was  present  in  excess,  the  rate  of  combination  was 
proportional  to  tho  partial  pressure  of  the  carbon 
monoxide,  which  was  thus  the  controlling  factor. 

The  rate  of  reaction  depends  on  the  presence  of 
moisture  in  the  gases.  It  is  concluded  that  both 
combining  gases  are  activated  by  the  surface,  and 
that  the  activation  is  not  confined  to  a  unimolecular 
adsorbed  layer,  but  extends  to  more  deeply  occluded 
gas.  Structural  changes  in  the  metal  probably  play 
a  part  in  the  phenomena,  although  no  change  in  the 
surface  could  be  detected  microscopically.  The  gold 
was  introduced  in  the  form  of  a  gauze. 

S.  Babratt. 
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Sulphuric  acid  from  a  quadruple  mixture.  R. 
Saxon  (Chem.  News,  1925,  131,  372 — 373). — Electro¬ 
lysis  in  series  of  solutions  of  ferrous  ammonium 
sulphate  and  of  equimolecular  mixtures  of  copper 
and  ferrous  ammonium  sulphate  yields  a  9%  solution 
of  sulphuric  acid  in  the  first  case  and  a  12%  solution 
in  the  second  case  in  3  hrs.  After  7  hrs.’  electrolysis, 
a  ferrous  ammonium  sulphate  solution  will  contain 
14%  of  free  sulphuric  acid,  whilst  an  equimolecular 
solution  of  nickel,  copper,  ammonium,  and  ferrous 
sulphates  electrolysed  in  series  with  the  ferrous 
ammonium  sulphate  solution  will  contain  19%  of 
free  acid.  A.  R.  Powell. 

Surface  catalysis  in  photochemical  processes. 
H.  S.  Hirst  and  E.  K.  Rideal  (Nature,  1925,  116, 
899 — 900). — It  is  improbable  that  the  diverse  results 
obtained  by  various  investigators  for  the  rate  of 
combination  of  gases  irradiated  in  silica  tubes  by  a 
mercury-vapour  lamp  can  in  general  be  attributed 
either  to  an  inhibiting  factor  or  to  the  propagation 
of  chains.  A  mercury  surface  illuminated  at  the 
ordinary  temperature  with  radiation,  including  strong 
emission  of  the  resonance  line,  2537  A.,  promotes 
combination  in  various  mixtures  of  gases,  but  no 
catalytic  effect  has  yet  been  observed  with  other 
metals.  In  the  absence  of  hydrogen,  ozone  can  be 
identified  by  the  tailing  of  the  mercury,  but  in 
presence  of  hydrogen,  mercuric  oxide  is  formed  on 
the  mercury  surface  and  the  walls  of  the  vessel. 
Condensation  of  formaldehyde  and  its  polymerides 
from  carbon  monoxide  and  hydrogen  is  accompanied 
by  auto-retardation  of  the  rate  of  reaction.  This 
catalytic  effect  is  believed  to  account  for  the  high 
rates  of  combination  frequently  recorded. 

A.  A.  Eldridge. 

Decomposition  of  ozone  in  red  light.  G. 
Ivistiakovski  (Z.  physikal.  Chem.,  1925,  .117,  337 — 
360). — An  apparatus  is  described  which  has  been 
used  for  the  investigation  of  the  decomposition  of 
ozone  at  high  concentrations  in  red  light.  Empirical 
equations  are  derived  with  which  the  observed  course 
of  decomposition  is  in  agreement.  The  apparently 
contradictory  results  obtained  by  previous  workers 
(von  Bahr,  A.,  1910,  ii,  949;  Warburg,  A.,  1913, 
ii,  652;  Weigert,  A.,  1915,  ii,  813;  Griffith  and 
others,  J.C.S.,  1923,  123,  2752,  2767)  are  due  to 
erroneous  interpretation  of  the  experimental  data, 
which  agree  approximately  with  those  of  the  author. 
Helium,  argon,  nitrogen,  carbon  monoxide,  carbon 
dioxide,  and  oxygen  retard  the  reaction,  the  retarding 
influence  increasing  from  left  to  right  of  the  series. 

L.  F.  Gilbert. 

Mechanism  of  the  photochemical  reaction 
between  hydrogen  and  chlorine.  II.  A.  L. 
Marshall  (J.  Physical  Chem.,  1925,  29,  1453—1461). 
— The  amount  of  photochemical  reaction  between 
hydrogen  and  chlorine  increases  with  the  total  pres¬ 
sure  (A.,  1925,  ii,  883).  A  preliminary  study  of  the 
effect  of  pressure  over  the  range  0  001 — 6-0  em.  has 
now  been  made  by  a  method  in  which  a  mixture  of 
the  two  gases  is  drawn  through  a  quartz  vessel 
illuminated  by  a  quartz  mercury  arc.  After  expo¬ 
sure,  the  chlorine  and  hydrogen  chloride  are  removed 


by  liquid  air  and  the  pressure  of  the  hydrogen  is 
measured.  The  results  are  accurate  only  when  this 
pressure  greatly  exceeds  that  of  the  chlorine. 

The  number  of  molecules  of  hydrogen  chloride 
formed  per  quantum  of  light  absorbed  increases 
rapidly  with  pressure ;  over  the  above  range  the 
quantum  yield  increases  from  20  to  25,000  mols. 
(approx.).  At  a  constant  total  pressure  of 
5-9  cm.,  the  quantum  yield  is  unchanged  when  the 
light  intensity  is  increased  twenty  times,  a  result  not 
in  agreement  with  Baly  and  Barker  (J.C.S.,  1921, 
119,  653;  cf.  also  Chapman,  A.,  1924,  ii,  668). 

L.  S.  Theobald. 

Microbalance.  II.  Photochemical  decom¬ 
position  of  silver  chloride.  E.  J.  Hartung 
(J.C.S.,  1925,  127,  2691— 2698).— The  action  of 
light  on  silver  chloride  has  been  investigated  gravi- 
metrically  by  the  same  method  as  that  employed  for 
silver  bromide  (A.,  1925,  ii,  57).  Films  of  silver 
weighing  less  than  0-5  mg.  were  deposited  on  vitreous 
silica,  ignited,  chlorinated,  and  then  weighed  on  a 
Steele-Grant  microbalance.  The  film  was  chlorinated 
by  exposure  to  chlorine  diluted  with  air,  concentrated 
chlorine  being  found  to  act  more  slowly.  The  silver 
chloride  film  was  sealed  up  and  insolated  as  described 
for  the  bromide  (loc.  cit.)  in  the  presence  of  air, 
nitrogen,  or  hydrogen  at  low  pressure  (0-001  or 
10  mm.),  copper  or  potassium  hydroxide  being  present 
to  absorb  the  chlorine  evolved.  The  maximum 
percentage  loss  of  chlorine  on  insolation  was  91-1% 
in  air,  89-9%  in  nitrogen,  and  94-8%  in  hydrogen. 
It  is  shown  that  silver  and  chlorine  are  the  only 
products  of  decomposition,  there  being  no  evidence 
of  the  formation  of  subchloride.  In  the  chlorination 
of  silver  deposits,  optimum  concentrations  of  chlorine 
were  found  to  exist  both  for  fresh  and  for  previously 
chlorinated  deposits.  E.  E.  Walker. 

Nature  of  the  photohalides  and  related  sub¬ 
stances.  R.  Feick  and  K.  Schaum  (Z.  wiss.  Phot., 
1925,  23,  389 — 412). — See  B.,  1925,  1013. 

Behaviour  of  silver  iodide  in  the  photo¬ 
voltaic  cell.  A.  Garrison  (J.  Physical  Chem., 
1925,  29,  1406 — 1407). — A  reply  to  the  criticism  of 
Price  (A.,  1925,  ii,  680).  L.  S.  Theobald. 

Selective  action  of  polarised  light  on  starch 
grains.  E.  C.  C.  Baly  and  E.  S.  Semmens  (Nature, 
1925, 116,  817). — Polemical  against  Jones  (Ann.  Bot., 
1925,  39,  651).  When  starch  grains  in  water  are 
placed  in  a  Petri  dish  or  a  flask  and  illuminated 
with  a  strong  beam  of  polarised  light  they  are  hydro¬ 
lysed.  A.  A.  Eldridge. 

[Group  of  volatile  hydrides.]  F.  Paneth  and 
E.  Rabinovitscii  (Bcr.,  1925,  58,  [2?],  2446 — 2448; 
cf.  A.,  1925,  ii,  760). — A  reply  to  Hantzsch  and 
Carlsohn  (A.,  1925,  ii,  1043)  and  Carlsohn  (ibid., 
1044).  H.  Wren. 

'Hydrates  and  hydrogels.  VII.  Isomeric 
hydrogels  of  aluminium  hydroxide.  R.  Will- 
statter,  H.  Kraut,  and  O.  Erbacher  (Ber.,  1925, 
58,  [jB],  2448 — 2458 ;  cf.  A.,  1924,  ii,  767,  and  previous 
abstracts). — Aluminium  hydroxide-a.  is  prepared  as  a 
white,  somewhat  plastic  gel  when  a  solution  of 
ammonium  alum  is  precipitated  with  an  excess  of 
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ammonia  and  the  precipitate  rapidly  washed  with 
water  containing  ammonia  and  subsequently  dried 
with  acetone;  the  success  of  the  method  depends 
entirely  on  rapidity  of  manipulation  and  exact 
observance  of  conditions  completely  specified  in  the 
original  memoir.  The  compound,  which  has  the 
composition  Al(OH)3,  readily  passes  within  a  few 
hours  or  a  day  into  aluminium  hydroxide -|3,  which  is 
converted  by  10%  ammonia  at  100°  into  a  gel  poorer 
in  water,  whereas  the  a-compound  is  only  transformed 
into  a  coarsely  disperse  condition.  The  second 
modification  is  likewise  unstable,  but  several  months 
are  required  for  its  conversion  into  aluminium 
hydroxide-y.  The  composition  of  the  latter  compound, 
which  behaves  towards  ammonia  in  the  same  manner 
as  the  a-compound,  is  sometimes  exactly,  sometimes 
approximately,  that  of  an  orthoanhydride.  The 
hydrogels-a  and  -p  behave  as  distinct  chemical 
compounds,  the  second  of  which  is  much  less  basic 
than  the  first.  Hydrogel-a  dissolves  in  cold  0-1% 
hydrochloric  acid  within  20  min.,  immediately  in 
cold  2%  or  hot  0-5%  acid,  whereas  hydrogel- (3  is  not 
noticeably  soluble  in  cold  5%  acid.  Both  basic  and 
acidic  properties  are  lost  in  hydrogel -y,  which  does 
not  dissolve  in  cold  dilute  or  moderately  concentrated 
hydrochloric  acid  or  in  OTA7-  or  iY-sodium  hydroxide. 
These  properties  are  not  in  any  way  connected  with 
the  degree  of  dispersion  of  the  colloid,  since  a  typical 
y-preparation  absorbs  invertase  more  freely  than 
good  specimens  of  the  a-  and  {3-gels.  The  differences 
between  the  a-  and  y-compounds  are  therefore  due 
either  to  isomerism  or  to  polymorphism. 

The  transformation  of  aluminium  hydroxide-a  into 
the  (3-compound  is  invariably  accompanied  by  a 
diminution  in  the  proportion  of  combined  water  in 
the  product  (after  treatment  with  acetone).  The 
product  reabsorbs  moisture  in  the  course  of  a  few 
days,  and  its  composition  thereby  gradually  approxim¬ 
ates  to  that  of  aluminium  orthohydroxide.  It  appears 
most  probable  that  the  p-compound  is  a  polyaluminium 
hydroxide,  4A1(0H)3 — H20,  which  is  converted  by 
ammonia  into  the  hydroxide,  4Al(OH)3— 3H20. 

Aluminium  hydroxidc-O,  prepared  according  to  the 
method  of  Willstatter  and  Kraut  (A.,  1923,  ii,  493), 
is  frequently  used  for  the  absorption  of  enzymes,  but, 
as  now  shown,  the  process  may  lead  to  the  formation 
of  either  the  a-,  p-,  or  y-modifications ;  the  nature  of 
the  product  is  most  readily  established  by  its  behaviour 
towards  ammonia.  H.  Wren. 

Hydrates  and  hydrogels.  VIII.  Aluminium 
hydroxide  gel  of  the  formula,  AlO-OH.  R. 
Willstatter,  H.  Kraut,  and  O.  Erbacher  (Ber., 
1925,  58,  [-B],  2458 — 2462). — Aluminium  hydroxide-a 
gradually  loses  water  when  heated  in  a  current  of 
dry  air,  but  the  composition  of  the  residue  remains 
constant  between  212°  and  239°,  16-6%  H20  being 
present.  The  mineralised  hydroxidc-a  loses  water 
without  break  at  150—250°.  Aluminium  hydroxides- 
p  and  -y  have  constant  compositions  in  the  tem¬ 
perature  intervals  214 — 239°  and  242 — 272°,  the 
water  content  being  19-1 — 19-5%  and  14-5 — 15-4%, 
respectively.  In  these  cases,  the  product  appears  to 
consist  mainly  of  aluminium  metahydroxide,  AlOOH. 
mixed  with  aluminium  oxide  or  polyaluminium 


hydroxide.  Homogeneous  aluminium  metahydr oxide 
is  obtained  when  any  of  the  aluminium  hydroxide 
gels  is  heated  rapidly  in  a  sealed  tube  with  10% 
ammonia  to  250°,  maintained  at  this  temperature 
for  8 — 9  hrs.,  and  subsequently  treated  with  acetone. 
The  new  product  retains  the  gel  structure  and  is 
without  basic  or  acidic  properties.  Its  chemical 
individuality  is  established  by  its  stability  over  a 
range  of  200°.  The  selective  adsorptive  capacity  of 
aluminium  metahydroxide  for  enzymes  is  remarkable. 
Thus  from  yeast  autolysates  the  invertase  is  adsorbed 
one  twenty-fifth,  the  maltase  one-fifth,  as  much 
as  by  the  customary  aluminium  hydroxide  gels, 
so  that  from  such  mixtures  it  is  possible  to  adsorb 
two-thirds  of  the  maltase  without  the  passage  of 
invertase  into  the  solid  phase;  the  homogeneous 
enzyme  is  obtained  by  elutriation  with  diammonium 
hydrogen  phosphate.  Since  the  most  markedly' 
selective  action  is  exhibited  by  the  aluminium 
hydroxide  gel  which  reacts  least  readily  with  acids  or 
alkali  hydroxide,  it  is  no  longer  possible  to  consider 
adsorption  as  an  effect  of  the  opposed  electrochemical 
nature  of  enzyme  and  adsorbent.  The  result  cannot 
be  ascribed  to  surface  action,  but  must  be  attributed 
to  affinity  relationships  which  cannot  yet  be  defined 
exactly.  H.  Wren. 

Calcium  1  ‘  phosgeno-aluminate  ' '  [chloro- 
aluminate].  A.  F.  O.  Germann  and  C.  R.  Timbany 
(J.  Physical  Chem.,  1925,  29,  1423— 1431).— The 
existence  of  the  compound  C0A12C18,  which  behaves 
as  a  weak  acid  and  is  designated  “  phosgeno-aluminic 
acid,”  has  been  previously  postulated  (Science,  1925, 
61,  71).  The  present  investigation  is  to  test  the 
theory  put  forward.  Calcium  “  phosgeno-aluminate  ” 
[chloroaluminate],  CaAl2Cl8,  prepared  as  described 
by  the  authors  (A.,  1925,  ii,  10S5),  is  the  salt  used. 
The  vapour  pressures,  densities,  and  electrical  con¬ 
ductivities  at  25°  and  0°  for  solutions  in  carbonyl 
chloride  varying  in  concentration  up  to  supersatur¬ 
ation  at  35%  (approx.)  have  been  measured  by 
methods  previously  used  (cf.  A.,  1925,  ii,  196,  288, 
1066).  The  complete  vapour-pressure  curve  for  the 
system  CaAl2Cl8-COCl2  at  25°  is  given.  The  com¬ 
position  of  the  crystals  which  commence  to  separate 
when  the  solution  contains  33-5%  of  the  com¬ 
pound  CaAl2Clg  corresponds  with  the  formula 
CaAl2Cl8,2COCl2.  The  mol.  wt.  of  the  solute,  using 
values  from  the  curve  in  the  usual  vapour-pressure 
formula,  is  766  (03^1401^=756). 

The  molecular  conductivity  of  calcium  chloro- 
aluminate  in  carbonyl  chloride  is  greater  than  that  of 
aluminium  chloride  in  carbonyl  chloride  (“  phosgeno- 
aluminic  acid  ”)  at  all  concentrations.  The  concep¬ 
tion,  based  on  chemical  grounds,  of  the  latter  as  a 
weak  acid  is  thus  supported,  although,  it  is  pointed 
out,  additional  evidence  for  the  theory  is  still  required. 
The  data  for  the  physical  properties  mentioned  above 
arc  tabulated.  L.  S.  Theobald. 

“  Phosgeno-aluminates  ”  [chloroaluminates] 
of  sodium,  strontium,  and  barium.  A.  F.  O. 
Germann  and  D.  M.  Berosel  (J.  Physical  Chem., 
1925,  29,  1469 — 1476;  cf.  Germann  and  Timpany, 
A.,  1925,  ii,  1085,  and  preceding  abstract;  Kendall, 
Crittenden,  and  Aliller,  A.,  1923,  ii,  387). — Some  new 
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“  phosgeno-aluminates  ”  [chloroaluruinates]  have  been  apparatus  until  they  contain  5 — 7%  Si02;  they  are 
prepared  by  allowing  carbonyl  chloride  and  aluminium  completely  transparent  and  mobile.  Rapid  evapor- 
chloride  to  react  in  a  sealed  tube  with  metallic  ation  without  gelatinisation  has  not  been  effected 
chlorides.  The  solution  was  decanted  and  fraction-  with  solutions  containing  more  than  7 — -10%  Si02. 
ally  crystallised  from  carbonyl  chloride.  The  vapour-  Precipitation  of  gels  from  these  solutions  is  best 
pressure  curves  at  25°  have  been  determined  and  arc  effected  by  ammonia  and  much  ammonium  chloride, 
discussed  in  the  systems  formed  by  the  chloro-  The  water  content  of  the  gels  which  have  been  treated 
aluminates  of  barium,  strontium,  and  sodium,  with  acetone  never  exceeds  22%  (calculated  on 
respectively,  with  carbonyl  chloride.  The  data  also  Si02)  and  generally  lies  between  the  values  required 
are  tabulated.  The  m.  p.  of  the  salts  BaAl2Cl8,  for  H2Si205  and  H4Si308.  Dialysis  experiments 
CaAl.,Clg,  SrAl2Cl8,  and  NaAlCl4  are  295°,  280°  (with  establish  the  existence  of  at  least  two  forms  of  a-silicic 
loss  of  aluminium  chloride),  325°,  and  155-5°,  respect-  acid,  one  of  which  readily,  the  other  slowly,  passes 
ively ;  the  solubilities  in  carbonyl  chloride  (omitting  through  a  diaphragm.  They  are  regarded  as  mono- 
the  calcium  salt),  52-5%,  52-3%,  36-5%  at  25°.  silicic  acid  and  oligosilicic  acids  formed  from  a  few 
Compounds  of  the  following  composition  have  been  molecules  of  the  former;  in  contrast  with  them  are 
identified  :  3BaAl2Cls,8COCl2 ;  BaAl2Cl8,COCl2 ;  the  polysilicic  acids  of  the  [i  series  formed  by  further 

5SrAl2Cl8,9COCl2 ;  and  SrAlaCl8,COCl2.  The  sodium  condensation.  The  latter  acids  readily  precipitate 
'  salt  forms  no  such  compound  at  25°.  "Calculations  of  egg-albumin,  whereas  the  former  do  not.  It  is 
mol.  wt.  from  tho  lowering  of  the  vapour  pressure  remarkable  that  a-silicic  acid  is  somewhat  volatile 
indicate  15 — 20  atoms  of  metal  in  the  strontium  with  steam.  H.  Wren. 

and  sodium  compounds.  L.  S.  Theobald. 

Bismuth  nitrates.  M.  Picon  (Bull.  Soc.  chim., 
Solid  hydrides  of  arsenic,  antimony,  and  1925,  [iv],  37,  1365 — 1375). — The  water  content  of 
bismuth.  E.  J.  Weeks  and  J.  G.  E.  Druce  (Rec.  basic  bismuth  nitrates  cannot  be  accurately  deter  - 
trav.  chim.,  1925,  44,  970 — 974;  cf.  A.,  1925,  mined  from  the  loss  of  weight  at  110°,  but  only  by 
ii,  700). — Amorphous  arsenic  dihydride,  As.2H2,  decomposition  by  heat  in  the  presence  of  copper,  and 
is  formed  as  a  brown  powder  when  a  solution  of  absorption  of  the  water  formed.  The  nitrate  content 
alkali  hydroxide  is  electrolysed  with  an  arsenic  is  not  accurately  determined  by  boiling  with  sodium 
cathode  and  a  platinum  anode,  tho  electrodes  being  hydroxide  or  by  the  oxalic  acid  method,  but  results 
separated  by  a  porous  pot.  It  is  also  produced  when  correct  to  1  %  are  obtained  by  boiling  with  a  ferrous 
a  solution  of  arsenic  trichloride  in  dilute  hydrochloric  salt  solution  in  an  atmosphere  of  carbon  dioxide, 
acid  is  added  to  an  ethereal  solution  of  stannous  followed  by  titration  with  permanganate.  The  effect 
chloride;  2AsCl3+4SnCl2+2HCl— As2H2+4SnCl4.  of  conditions  of  formation  on  the  composition  of 
Solid  antimony  dihydride  is  similarly  prepared  by  the  medicinal  compounds  is  determined.  When  the 
electrolysis,  and  also  by  the  reduction  of  antimony  salts  concerned  arc  kept  in  a  vacuum  at  15°  in  the 
salts  by  zinc  in  acid  solution.  Solid  bismuth  dihydride,  presence  of  phosphoric  oxide,  the  following  changes 
Bi2ll2,  is  prepared  by  adding  a  solution  of  bismuth  take  place:  (1)  Bi(N03)3,5H20  — >  Bi2(N03)6,3H20  ; 
trichloride  in  hydrochloric  acid  to  a  mixture  of  zinc  (2)  Bi(0H)2(N03)  — (N03Bi0)12,5H20 ; 

and  acid  while  the  latter  is  evolving  hydrogen.  It  (3)  (NO3)lsBi20O21,7H2O  — >■  (NO3)18Bi20O2,6H2O ; 

is  a  grey  powder  which  decomposes  when  heated  in  (4)  (NO3)10Bi12O13,SH2O  — >  (NO3)10Bi12O13,4H2O. 
a  vacuum,  and  reacts  violently  with  fused  potassium  The  action  of  heat  on  "these  salts  is  complex  and  pure 
nitrate.  W.  Huhe-Rothery.  bismuth  trioxide  is  not  obtained  below  425°. 

W.  Hume-Rothery. 


Hydrates  and  hydrogels.  IX.  Silicic  acid. 

R.  WillstAtter,  H.  Kraub,  and  K.  Lobinger 
(Ber.,  1925,  58,  [5],  2462—2466;  cf.  Mylius  and 
Groschuff,  A.,  1906,  ii,  160). — Solutions  of  mono- 
silicic  acid  are  not  suitably  prepared  by  the  inter¬ 
action  of  sodium  silicate  and  hydrochloric  acid,  since 
the  subsequent  dialysis  is  too  slow  and  is  accom¬ 
panied  by  great  loss.  It  is  preferable  to  add  silicon 
tetrachloride  slowly  to  a  well-stirred  mixture  of  ice 
and  water  or  to  pass  the  vapours  from  the  boiling 
chloride  by  a  rapid  current  of  air  into  water  at 
0°  to  — 3°.  The  bulk  of  the  hydrochloric  acid  is 
immediately  removed  by  precipitation  with  silver 
oxide  at  0°,  whereby  about  10%  of  the  silicic  acid 
passes  to  the  precipitate.  Very  cautious  addition 
of  the  final  quantities  of  silver  oxide  permits  the 
removal  of  99%  of  the  hydrochloric  acid,  but  the 
remainder  cannot  easily  be  eliminated  in  this  manner 
owing  to  tho  solvent  action  of  silicic  acid  on  silver 
oxide ;  it  is  removed  by  dialysis.  Solutions  of 
A-silicic  acid,  free  from  chloride,  can  be  rapidly  con¬ 
centrated  at  l.V  in  the  high -vacuum  distillation 


Additive  compounds  of  hydrogen  chloride  and 
sulphates  of  the  heavy  metals.  E.  Ephraim  (Ber., 
1925,  58,  [jB],  2262 — 2267). — Attempts  to  prepare 
anhydrous  “  chloro -acids  ”  by  the  action  of  dry 
hydrogen  chloride  on  lead,  silver,  cadmium,  nickel, 
cuprous,  cupric,  mercurous,  or  mercuric  chloride  over 
a  wide  temperature  interval  were  unsuccessful.  On 
the  other  hand,  hydrogen  chloride  readily  combines 
with  certain  metallic  sulphates,  yielding  compounds 

of  the  type  X^4  H2  or  ■  Addition  of 

hydrogen  chloride  occurs  readily  with  the  sulphates 
of  metals  of  which  the  chlorides  do  not  readily  evolve 
hydrogen  chloride  when  treated  with  concentrated 
sulphuric  acid,  and  the  temperature  at  which  evolu¬ 
tion  of  the  gas  commences  is  very  approximately  the 
dissociation  temperature  of  the  complex.  The  evolu¬ 
tion  of  hydrogen  chloride  from  sulphuric  acid  and  a 
chloride  appears,  therefore,  not  to  be  an  ionic  reaction. 
The  additive  products  generally  lose  about  1-5KC1 
at  the  temperature  of  dissociation,  whereas  the 
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remainder  is  ovolyed  only  at  a  gradually  increasing 
temperature;  the  production  of  additive  compounds 
containing  0-5HC1  is  not  definitely  established.  The 
following  compounds  are  incidentally  described  and 
the  temperatures  of  dissociation  for  the  mean  pressure 
of  713  mm.  are  recorded  :  PbS04,2HCl  (32°) ; 
CdS04,2HCl  (128—135°) ;  CuS04,2HC1  (83°) ; 
HgS04,2HCl;  Ag2S04,2HCl,  which  docs  not  exhibit 
a  definite  temperature  of  dissociation,  but  yields 
a  series  of  solid  solutions  when  heated  until  it  ultim¬ 
ately  becomes  converted  into  a  mixture  of  silver 
chloride  and  silver  hydrogen  sulphate.  Zinc  sulphate 
and  hydrogen  chloride  appear  to  yield  only  a  series 
of  solid  solutions ;  the  temperature  of  dissociation 
of  the  adduct  lies  below  that  of  the  customary  freezing 
mixture.  H.  Wren. 

Conditions  underlying  the  attack  of  hydrogen 
chloride  and  ammonium  halide  on  metals. 
K.  A.  Hofmann  and  F.  Hartmann  (Ber.,  1925, 
58,  [J5],  2466—2475;  cf.  A.,  1925,  ii,  685).— The 
greater  readiness  with  which  copper  is  attacked  by 
ammonium  chloride  vapour  than  by  hydrogen  chloride 
is  explicable  on  thermochemical  grounds,  but  the 
magnitude  of  the  superiority  of  the  former  over  the 
latter  can  be  accounted  for  only  if  the  much  greater 
adsorption  of  ammonium  chloride  vapour  is  taken 
into  account.  In  every  case,  the  evolution  of  hydrogen 
from  ammonium  chloride  is  preceded  by  vaporisation 
of  the  latter  and  adsorption  of  the  vapour.  The 
previous  view  ( loc .  cit.)  that  copper  reacts  with 
undissociated  ammonium  chloride  molecules  is  there¬ 
fore  abandoned  in  favour  of  the  hypothesis  that  the 
reactive  system  is  an  adsorbate,  Cu  .  .  .  NH3,HC1. 
All  those  conditions  which  increase  the  adsorption 
of  hydrogen  chloride  or  of  hydrogen  chloride  and 
ammonia  within  the  temperature  range  270 — 330° 
facilitate  the  reaction,  which  yields  hydrogen  in  a 
remarkable  manner.  Thus  the  presence  of  carbon 
dioxide  increases  the  yield  of  hydrogen  from  copper 
gauze  of  limited  surface,  whilst  aniline  hydrochloride 
and,  in  particular,  dimethylaniline  hydrochloride  are 
more  active  than  ammonium  chloride,  since  the  bases 
are  less  readily  carried  away  by  the  gases  than 
ammonia.  Under  like  conditions,  hydrogen  chloride 
gives  only  a  very  small  yield  of  hydrogen,  which, 
somewhat  unexpectedly,  is  lowered  by  the  presence 
of  water  vapour.  The  reaction  is  not  facilitated  by 
mixing  the  hydrogen  chloride  with  methyl  alcohol, 
ethyl  alcohol,  ether,  or  diphenylamine.  The  activity 
of  hydrogen  chloride  can  bo  increased,  not  only  by 
the  presence  of  substances  which  facilitate  adsorption, 
but  also  by  increase  of  the  adsorbing  surface,  which 
is  most  readily  effected  by  substituting  copper  powder 
for  the  gauze.  Under  these  conditions,  the  difference 
between  the  activity  of  ammonium  chloride  vapour 
and  hydrogen  chloride  may  be  reduced  to  such  an 
extent  that  the  ratio  of  the  amounts  of  hydrogen 
evolved  is  only  1-8  :  1  (instead  of  140  :  1) ;  this  order 
of  magnitude  is  in  agreement  with  that  expected  on 
thermochemical  grounds.  The  superiority  of  ammon¬ 
ium  chloride  vapour  over  hydrogen  chloride  in  chemical 
activity  towards  copper  depends  therefore  mainly  on 
its  much  greater  adsorption,  and  is  more  pronounced 
as  the  surface  of  the  copper  is  reduced.  The  decom¬ 


position  of  ammonium  chloride  vapour  by  tin  is 
much  less  marked  than  by  copper,  since  tin  has  but 
little  affinity  for  ammonia. 

If  the  conditions  are  sufficiently  favourable  for 
adsorption  the  chemical  energy  of  tho  system  is  a 
measure  of  the  extent  of  the  change.  Thus,  ammon¬ 
ium  bromide  gives  1-7  times  as  much  hydrogen  with 
copper  powder  as  does  ammonium  chloride,  whilst 
ammonium  iodide  and  copper  gauze  yield  2-6  times 
the  amount  of  hydrogen  obtained  with  ammonium 
chloride;  these  amounts  agree  with  those  expected 
from  the  heats  of  formation  of  cuprous  bromide  and 
cuprous  iodide.  H.  Wren. 

Different  states  of  beryllium  oxide.  II. 
Copaux  and  C.  Matignon  (Bull.  Soc.  chim.,  1925, 
[iv],  37,  1359— 1365).— See  A.,  1925,  ii,  1192. 

Occurrence  of  dvi-manganese  (atomic 
number  75)  in  manganese  salts.  V.  Dolejsek: 
and  J.  HeyrovskS  (Nature,  1925,  116,  782— 7S3). — - 
An  examination  of  the  polarograph  curves  obtained 
in  investigations  of  the  electrolytic  deposition 
potentials  of  manganous  solutions,  particular^  when 
prepared  from  potassium  permanganate,  reveals 
humps  which  cannot  be  due  to  the  presence  of  zinc, 
nickel,  cobalt,  or  iron,  but  may  bo  due  to  that  of  eka- 
manganese  (atomic  number  43)  and  dvi-manganese 
(“  rhenium,”  atomic  number  75).  Manganese 
amalgam  in  contact  with  platinum  foil  was  immersed 
for  several  days  in  a  nearly  saturated  solution  of 
manganous  sulphate,  the  deposit  removed  from  the 
platinum  with  concentrated  hydrochloric  acid,  and, 
after  dilution,  neutralisation  with  sodium  carbonate, 
and  acidification  with  acetic  acid,  the  solution  was 
treated  with  hydrogen  sulphide;  the  solution  then 
contains  manganese  with  about  2%  of  dvi-manganese. 
One  of  the  humps  is  due  to  the  element  75,  but  it 
could  not  be  determined  whether  the  other  is  caused 
by  the  element  43.  Concentrated  acidic  solutions 
containing  the  element  75  are  green,  and  the  dry  green 
chloride  becomes  black  on  keeping.  Neutral  solutions 
yield  a  yellowish-brown  precipitate,  probably  by 
oxidation.  Apparently  higher  valency  compounds 
of  the  element  75  arc  more  stable  than  those  of 
manganese.  Provisional  spectroscopic  results  were 
obtained  as  follows :  Lav  1430X.,  L$v  1235-3X., 
Ap2>  1204-3X.,  Lyx,  1059  X.,  tho  copper  X(3  line 
being  used  as  reference.  The  results  of  Noddack, 
Tacke,  and  Berg  (Naturwiss.,  1925,  26,  567)  are 
inconclusive,  their  observed  lines  agreeing  better 
with  those  of  thallium  than  those  of  the  clement  75. 

A.  A.  Eldridoe. 

Occurrence  of  dvi-manganese  (atomic 
number  75)  in  manganese  salts.  A.  N.  Campbell 
(Nature,  1925,  116,  866). — The  second  hump  in  the 
potential-current  curve  obtained  by  Dolejsek  and 
ITeyrovsky  (preceding  abstract),  and  ascribed  by 
them  to  the  discharge  of  dvi-manganese,  may 
represent  the  potential  of  incipient  discharge  of 
hydrogen.  A.  A.  Eldridge. 

Complex  compounds  of  ruthenium  chlorides. 

R.  Charonnat  (Compt.  rend.,  1925, 181,  866 — 867). — 
Observations  are  recorded  confirming  the  co-ordin- 
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ation  number  six  for  tervalent  ruthenium  in  its  chloro- 
, salts  (ef.  Briggs,  A.,  1925,  ii,  703;  Charonnat,  ibid:, 
586).  The  salts  [RuClG]M3,H20,  where  M=K  and  NH4 
were  prepared  by  saturating  with  hydrogen  chloride 
a  cooled  10%  solution  of  the  salt  [RuCl5(hL,0)]M2. 
The  potassium  salt  forms  orthorhombic  plates  which 
lose  their  water  at  120°.  Howe’s  method  of  pre¬ 
paring  the  salts  [RuC15(H20)]M2  was  found  to  yield 
the  salt  [RuClGJNa3, 1 2H20  when  M=Na,  which 
crystallised  from  acid-free  solutions  in  soluble, 
efflorescent,  dark  red,  rhombohedric  crystals.  The 
water  of  crystallisation  is  lost  at  130°.  Five  ruthen¬ 
ium  chloro-salts  are  thus  known,  completely  analogous 
to  the  corresponding  iridium  and  rhodium  salts  in 
which  the  metals  have  almost  certainly  a  co-ordin¬ 
ation  number  of  six.  Dark  red,  deliquescent  needles 
of  the  acid  RuC13,HC1,2H20  were  also  prepared ;  this 
substance  is  considered  to  be  [RuC14(H20)2]H  rather 
than  [RuC14]H,2H20,  because  no  salt  of  the  latter 
constitution  is  known.  S.  K.  Tweedy. 

Properties  of  active  hydrogen.  K.  F.  Bon- 
hoeffer  (Z.  Elektrochem.,  1925,  31,  521 — 522). — 
Monatomie  hydrogen  can  be  produced,  by  means  of 
suitable  apparatus,  in  a  concentration  of  approxim¬ 
ately  20%.  Its  life  is  about  ^  sec.,  as  measured  by 
chemical  methods.  Towards  elements,  oxides,  and 
reducible  organic  compounds  it  is  very  active,  but  it 
does  not  react  with  nitrogen  to  form  ammonia.  The 
blue  glow  which  active  hydrogen  emits  on  contact 
with  mercury  contains,  in  addition  to  mercury  hydride 
bands,  a  resonance  line  at  2537  A.,  which  requires 
112,000  cal.  for  excitation  and  for  which  no  simple 
explanation  is  apparent.  W.  A.  Caspari. 

Preparation  of  an  ash-free  wood  charcoal. 
L.  H.  Reyerson  (Ind.  Eng.  Chein.,  1925, 17,  1114). — 
See  B.,  1925,  979. 

Hydrogen  electrode  for  flowing  liquids. 

A.  H.  W.  Aten  and  P.  H.  J.  van  Ginneken  (Rec. 
trav.  chim.,  1925,  44,  1012 — 1038). — See  B.,  1925. 
1014. 

Colorimetric  pa  test  of  water  or  unbuffered 
solutions.  H.  T.  Stern  (J.  Biol.  Chem.,  1925,  65, 
677 — 681). — In  order  to  convert  bromothymol-blue 
into  a  suitable  indicator  for  unbuffered  solutions  in 
the  region  of  the  neutral  point,  it  is  necessary  to 
adjust  the  indicator  to  a  pure  dark  green  colour  by 
the  addition  of  alkali;  such  adjusted  solutions  are 
not  stable,  and  a  neutral  solution  of  p-nitrophenol 
forms  a  more  satisfactory  indicator,  being  also 
apparently  not  affected  by  atmospheric  carbon 
dioxide.  C.  R.  Harington. 

Use  of  the  Lehmann  micro-electrode.  G.  E. 
Vladimirov  and  M.  J.  Galvtalo  (Biochem.  Z., 
1925,  160,  101 — 104). — Lehmann’s  micro-electrode 
gives  good  results  in  the  case  of  liquids  free  from 
carbon  dioxide.  In  presence  of  carbon  dioxide,  the 
method  is  inferior  to  others  in  both  accuracy’ and 
rapidity.  The  method  is  especially  applicable  to 
very  viscous  liquids,  jellies,  and  tissues. 

P.  W.  Clutterruck. 


Argentometric  titration  of  iodides.  1.  M. 

Kolthoff  (Pharm.  Weekblad,  1925,  62,  1309 — 
1312;  cf.  A.,  1921,  ii,  517). — In  slightly  alkaline 
solutions,  iodides  may  be  titrated  with  silver  nitrate 
solution,  after  addition  of  a  trace  of  iodatc,  with  very 
fair  accuracy  even  in  presence  of  large  quantities  of 
bromides  or  chlorides.  A  suitable  degree  of  alkalinity 
is  obtained  by  the  addition  of  ammonium  carbonate. 
In  0-lJV-solutions  the  results  are  about  0-6%  too  low. 

S.  I.  Levy. 

Volumetric  determination  of  soluble  sulphates 
by  means  of  barium  chloride  and  potassium 
stearate.  H.  Atkinson  (Analyst,  1925,  50,  590 — 
600). — Barium  chloride  solution  reacts  with  the 
alkaline  (to  B.D.H.  universal  indicator)  solution  of 
potassium  stearate  to  form  a  neutral  solution  wdien 
the  whole  of  the  stearate  is  precipitated,  and  it  is 
therefore  possible  to  determine  sulphates  volumetric- 
ally  under  certain  conditions.  A  comparison  of  the 
solution  of  unknown  concentration  with  a  standard 
solution  of  approximately  the  same  concentration  is 
necessary  because  the  end-point  of  the  titration  is 
reached  before  the  theoretical  quantity  of  barium 
chloride  has  been  added,  and  this  discrepancy  is 
constant  for  equal  concentrations.  In  order  to  obtain 
a  sharp  end-point,  the  concentration  of  the  solution 
should  be  of  the  order  of  0-052V  or  less,  and  the  barium 
chloride  solution  should  be  added  in  excess  and 
titrated  back  with  standard  potassium  stearate 
solution.  Aluminium,  zinc,  calcium,  and  magnesium 
are  quantitatively  precipitated  by  the  potassium 
stearate  solution,  but  their  presence  is  not  a  serious 
drawback.  The  standard  potassium  stearate  solution 
is  prepared  by  adding  22 — 23  c.c.  of  0-527-alcoholie 
potassium  hydroxide  solution  and  100  c.c.  of  neutral 
95%  alcohol  to  3  g.  of  pure  stearic  acid,  and  boiling. 
A  few  drops  of  phenolphthalein  are  added  and  either 
more  alcoholic  potassium  hydroxide  solution  or 
stearic  acid,  until  the  pink  colour  is  just  discharged. 
The  solution  is  made  up  to  450  c.c.  with  neutral 
alcohol,  and  50  c.c.  of  distilled  water  are  added,  the 
flask  corked,  and  the  liquid  cooled.  This  solution 
is  standardised  against  0-liV- barium  chloride  solution, 
of  which  5-5  c.c.  in  50 — 60  c.c.  of  water  are  used,  and 
25  c.c.  of  the  stearate  solution  are  added,  or  more,  until 
the  end-point  is  passed  at  the  development  of  a 
greenish-blue  colour.  Barium  chloride  solution  is 
again  added  until  the  true  yellowish-green  end¬ 
point  is  reached.  The  limit  of  error  of  this  method  is 
of  the  order  of  1  drop  of  0-01  A-solution. 

D.  G.  Hewer. 

Splash-head  for  Kjeldahl  apparatus.  H.  Lowe 
(Analyst,  1925,  50,  605). — The  tube  from  the  tap 
funnel  passes  through  the  centre  of  the  bulb  of  the 
splash-head.  The  whole  is  sealed  together  and 
requires  only  one  hole  in  the  cork  of  the  digestion¬ 
distilling  flask.  D.  G.  Heaver. 

Determination  of  nitrogen  by  Acel's  method. 

F.  Himmerich  (Biochem.  Z.,  1925,  160,  105 — 112). — 
A  number  of  modifications  and  improvements  of 
Acel’s  method  are  suggested  (cf.  A.,  1922,  ii,  225). 

P.  W.  Clutterbuck. 
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Determination  of  arsenic.  I.  Bang  (Biochem. 
Z.,  1925, 161,  195 — 209). — The  material  is  incinerated 
with  sulphuric  acid  and  nitric  acid  is  dropped  in  from 
a  special  container.  After  driving  off  excess  of  the 
latter,  reduction  is  effected  by  ferrous  ammonium 
sulphate  in  the  presence  of  potassium  bromide  and 
chloride,  followed  by  distillation  into  sodium  hydr¬ 
oxide.  To  the  distillate  are  added  sodium  hydrogen 
carbonate  and  a  crystal  of  potassium  iodide  and  the 
solution  is  titrated  with  0-005A-iodinc. 

C.  Remington. 

Azido-dithiocarbonic  acid.  II.  Determin¬ 
ation  of  the  azido-dithiocarbonate  radical. 
A.  W.  Browne  and  G.  B.  L.  Smith  (J.  Amer.  Chem. 
Soc.,  1925,  47,  2698— 2702).— The  azido-dithio¬ 
carbonate  radical  resembles  the  halogenoid  radicals 
and  may  be  determined  by  titration  of  the  free  acid 
with  alkali,  by  precipitating  and  weighing  the  silver 
salt,  by  converting  this  into  silver  chloride  and 
weighing,  by  titrating  with  silver  nitrate  solution  by 
Gay-Lussac’s  or  by  Volhard’s  method,  or  by  titration 
with  alcoholic  iodine.  These  all  give  slightly  low 
results,  the  best  being  Volhard’s  method. 

A.  Geake. 

Micro-determination  of  sodium.  E.  Tschopp 
(Helv.  Chim.  Acta,  1925,  8,  893 — 900 ;  cf.  A.,  1921,  ii, 
655;  1924,  ii,  123,  413,  500). — Volumetric,  colori¬ 
metric,  and  electrolytic  methods  for  micro-  and  semi¬ 
micro-analysis  of  biochemical  products  are  described 
in  detail.  The  complex  sodium  caesium  bismuth 
nitrite,  6NaN02,9CsN02,5Bi(N02)3,  may  be  pre¬ 
cipitated  under  suitable  conditions.  A  solution  of 
the  complex  on  electrolysis  deposits  the  bismuth 
quantitatively  at  the  cathode.  R.  A.  Morton. 

Electrometric  study  of  the  separation  of  silver 
iodide,  bromide,  and  chloride.  H.  T.  S.  Britton 
(Analyst,  1925,  50,  601 — 604). — Since  the  solubility 
products  of  the  iodide,  bromide,  and  chloride  of  silver 
are  of  the  order  1018,  10'13,  and  10"10,  electrometric 
titrations  of  ammoniacal  solutions  of  the  three  halides 
with  silver  nitrate  solutions,  in  which  the  concen¬ 
trations  of  the  ammonia  and  silver  nitrate  are  suitably 
varied,  enable  the  continuous  change  in  silver-ion 
concentration  to  be  made  sufficiently  gradual  to 
permit  of  the  complete  precipitation  of  one  halide 
before  the  separation  of  the  next  begins.  A  silver 
electrode  placed  in  the  beaker  containing  the  am¬ 
moniacal  halide  solution  was  connected  through  a  salt 
bridge  of  saturated  potassium  nitrate  solution  with  a 
normal  calomel  electrode.  The  E.M.F.  of  this  com¬ 
bination  were  measured  after  the  addition  of  each 
amount  of  silver  nitrate.  Using  3-37iV-ammonia 
solution  and  0-5V-silver  nitrate  solution,  the  bromide 
and  chloride  were  separated  quantitatively  from  the 
bromide,  but  not  the  iodide.  With  0-1  A- silver 
nitrate  solution  and  (i)  18A-,  (ii)  8 N-,  and  (iii)  4iV- 
ammonia  solution  it  was  possible  with  (i)  and  (ii)  com¬ 
pletely  to  separate  the  silver  iodide  (by  filtration 
through  a  Gooch  crucible),  but  not  with  (iii). 
The  experiments  are  illustrated  by  means  of  curves. 
The  following  mean  values  at  18°  were  found, 
[Ag-][U  ]  =  7  X  10'17 ;  [Ag-][Br']  =  2-8  X  KT13 ; 

[Ag'][Cl']=l-8  x  lO'10.  D.  G.  Hewer. 


Micro-determination  of  calcium  and  mag¬ 
nesium  in  organic  liquids.  L.  Condorelli  (Rend. 
Accad.  Sci.  Fis.  Mat.  Napoli,  1925,  [iii],  31,  73 — 83). 
— When  precipitated  from  an  albuminous  solution, 
calcium  oxalate  is  included  in  a  gelatinous  envelope 
which  resists  the  action  of  water  and  should  be  washed 
with  dilute  ammonia  solution.  The  micro-methods 
developed  by  the  author  for  determining  calcium  and 
magnesium  in  organic  liquids  are  as  follows  :  1  c.c.  of 
the  blood  or  other  liquid  is  evaporated  to  dryness  and 
ashed  in  a  platinum  crucible.  The  ash  is  dissolved 
in  0-5  c.c.  of  V-hydrochloric  acid  and  the  solution 
transferred,  by  means  of  a  thin  pipette  bent  at  right 
angles,  to  a  12  c.c.  centrifuge  tube,  the  crucible  being 
washed  successively  with  0-5  c.c.  of  the  acid,  and 
0-5  c.c.  of  water,  and  twice  with  0-5  c.c.  of  3%  oxalic 
acid  solution,  and  the  wash  liquors  also  placed  in  the 
centrifuge  tube.  After  addition  of  a  drop  of  methyl- 
red  solution,  the  tube  is  immersed  in  a  boiling  water- 
bath  and  the  solution  neutralised  by  slow  addition  of 
V-ammonia  solution  from  a  micro-burette.  Next 
1  c.c.  of  ammonium  chloride  solution  and  1  c.c.  of 
9%  ammonium  oxalate  solution  are  added  and  the 
liquid  is  stirred  well  withasmall  glass  rod,  which  is  then 
washed  into  the  tube  with  sufficient  water  to  bring 
the  total  volume  to  6  c.c.  After  24  lirs.,  the  liquid 
is  centrifuged  for  20  min.,  the  clear  solution  being 
pipetted  into  a  dry  test-tube  and  replaced  by  5  c.c.  of 
water,  which  is  removed  after  a  brief  centrifuging; 
this  operation  is  repeated  with  two  further  quantities 
of  water.  Five  c.c.  of  V-sulphuric  acid  are  then 
added  and,  with  the  tube  immersed  in  a  boiling  water- 
bath,  the  solution  is  titrated  with  0-01iY-  or  0-005.A- 
permanganate.  With  a  liquid  such  as  blood  which 
contains  iron,  care  must  be  taken  that  this  is  not 
precipitated  with  the  calcium.  To  this  end,  the  acid 
with  which  the  ash  is  treated  is  introduced  into  the 
bottom  of  the  centrifuge  tube  and  centrifuged 
rapidly  for  1 — 2  min.,  the  clear  liquid  being  then 
pipetted  off  into  the  precipitation  tube ;  each  of  the 
washing  liquids  is  treated  similarly,  the  subsequent 
operations  being  as  described  above. 

In  an  aliquot  part  of  the  liquid  decanted  from  the 
calcium  precipitate,  the  magnesium  is  precipitated  as 
magnesium  ammonium  phosphate  by  addition  of  1  c.c. 
of  2-5%  ammonium  phosphate  solution  and  2  c.c.  of 
10%  ammonia  solution.  After  24  hrs.,  the  crystalline 
precipitate  is  washed  with  three  separate  quantities 
of  5  c.c.  of  10%  ammonia,  which  are  pipetted  off 
after  centrifugation.  About  3  c.c.  of  the  last  wash 
water  are  neutralised  with  dilute  sulphuric  acid  and 
treated  with  1  c.c.  of  molybdic  acid  solution  (50  g.  of 
pure  ammonium  molybdate  dissolved  in  1000  c.c.  of 
cold  Ar-sulphuric  acid)  and  2  c.c.  of  quinol  solution 
(20  g.  dissolved  in  1000  c.c.  of  water  and  1  c.c.  of 
concentrated  sulphuric  acid  added) ;  if  no  blue  or 
green  colour  develops  in  5  min.,  the  washing  is  com¬ 
plete.  The  precipitate  is  then  dissolved  in  1  c.c.  of 
A-sulphuric  acid,  which,  together  with  five  or  six 
quantities  of  1  c.c.  of  wash  water,  is  transferred  to  a 
25  c.c.  flask,  the  whole  being  treated  with  1  c.c.  of  the 
molybdic  acid  solution  and  2  c.c.  of  the  quinol  solution, 
and,  after  5  min.,  with  10  c.c.  of  a  solution  prepared 
by  filtering  a  mixture  of  2000  c.c.  of  20%  sodium 
carbonate  solution  with  500  c.c.  of  15%  sodium 
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sulphite  solution.  The  solution  is  made  up  to 
25  c.c.  with  water  and  mixed,  the  colour  being  com¬ 
pared  in  a  Duboscq  colorimeter  with  that  obtained 
similarly  from  10  c.c.  of  N /5000- potassium  dihydrogen 
phosphate  solution,  which  corresponds  with 
0-04864  mg.  of  magnesium.  These  methods  yield 
highly  accurate  results.  T.  H.  Pope. 

Equilibrium  between  metal  chloride,  hydrogen 
sulphide,  metal  sulphide,  and  hydrogen  chloride 
and  its  use  in  separating  metals.  Cadmium, 
bismuth,  and  lead.  W.  Manchot  [with  G.  Grassl 
and  A.  Schreeberger]  (Z.  anal.  Chcm.,  1925,  67, 
177 — 195). — The  maximum  quantity  of  hydrogen 
chloride  that  may  bo  present  in  a  solution  for  complete 
precipitation  of  cadmium  by  hydrogen  sulphide  at 
20°  is  about  5  g.  per  100  c.c.,  and  of  bismuth,  14-5  g. 
per  100  c.c.  No  precipitation  at  all  occurs  when  the 
hydrogen  chloride  exceeds  9-5  g.  per  100  c.c.  in  the 
case  of  cadmium,  16-5  g.  per  100  c.c.  in  the  case  of 
bismuth,  or  7-2  g.  per  100  c.c.  in  the  case  of  lead. 
With  hot  solutions,  these  values  are  considerably 
reduced,  so  that  by  regulation  of  the  temperature  and 
acidity  it  is  possible  to  separate  cadmium  from 
antimony  and  mercury,  and  bismuth  and  lead  from 
mercury  by  treatment  of  the  solution  with  hydrogen 
sulphide.  As  cadmium  sulphide  has  a  tendency  to 
be  carried  down  by  mercury  sulphide,  it  is  advisable 
to  use  an  acidity  of  19  g.  of  hydrogen  chloride  per 
100  c.c.  Antimony  is  separated  from  cadmium  by 
treating  a  hot  solution  containing  8  g.  of  hydrogen 
chloride  per  100  c.c.  with  the  gas  so  as  to  obtain  a 
black,  crystalline  antimony  sulphide,  adding  an  equal 
volume  of  hot  water,  filtering  hot  through  a  Gooch 
crucible,  and  washing  the  precipitate  with  hot  water 
containing  4-5  g.  of  hydrogen  chloride  per  100  c.c. 

A.  R.  Powell. 

Iodometric  micro-determination  of  copper. 
N.  Schoorl  and  H.  Begemann  (Rec.  trav.  chim., 
1925,  44,  1077 — 1086). — A  micro-determination  of 
copper  by  the  ordinary  iodometric  method  is  described, 
the  titration  being  carried  out  with  a  0-001Ar-tliio- 
sulphate  solution,  and  the  end-point  observed  in  a 
dark  room  with  special  white  illumination  and  a  com¬ 
parison  solution.  Liberation  of  iodine  by  atmo¬ 
spheric  oxidation  is  prevented  by  the  use  of  acetic 
acid  for  acidification.  The  titration  is  satisfactory  in 
presence  of  iron  salts  if  sodium  phosphate  or  fluoride  is 
added.  The  separation  of  the  copper  by  electro¬ 
deposition  on  the  microanalytical  scale  is  also  de¬ 
scribed,  the  metal  being  then  dissolved  in  nitric  acid, 
the  solution  evaporated  to  dryness,  and  the  copper 
determined  by  titration.  Amounts  of  0-05 — 0-5  mg. 
of  copper  are  determined  with  an  accuracy  of  1%. 

G.  M.  Bennett. 

Determination  of  traces  of  mercury.  I. 
Sensitive  qualitative  test  for  mercury.  H.  S. 
Booth  and  N.  E.  Schreiber  (J.  Amer.  Chem.  Soc., 
1925,  47,  2625 — 2629). — The  usual  qualitative  tests 
for  mercury  are  not  sensitive  to  less  than  5  mg.  per 
litre.  A  new  test  is  described  in  which  the  tip  of  a 
finely-pointed  copper  wire  is  used  as  the  cathode 
for  the  electrolysis  of  one  drop  of  the  liquid,  acidified 
with  nitric  acid.  The  anode  is  a  platinum  wire,  and 


the  passage  of  a  current  of  1-3 — 1-5  milliamp.  at 
1-5 — 2-0  volts  for  a  few  minutes  is  sufficient  to  pro¬ 
duce  a  silver-white  amalgam  on  the  cathode.  This  is 
examined  microscopically,  and  0-5  mg.  of  mercury 
per  litre  can  be  detected.  By  evaporating  25 — 30  c.c. 
of  the  test  solution  to  a  few  drops  in  a  vacuum 
desiccator  over  sulphuric  acid,  the  sensitivity  of  the 
test  is  increased  a  thousandfold.  A.  Geake. 

Volumetric  determination  of  iron  in  hydro¬ 
chloric  acid  solution.  W.  Manchot  and  F. 
Oberhahser  (Z.  anal.  Chem.,  1925,  67,  196 — 197). — 
The  ferric  chloride  solution  is  reduced  with  sulphur 
dioxide  or  with  metallic  cadmium  and  after  removal 
of  the  excess  of  reducing  agent,  1  g.  of  potassium 
fluoride  and  20  c.c.  of  15%  hydrochloric  acid  are 
added,  followed  by  an  excess  of  OTA'-bromine  in 
iY-potassium  bromide  solution.  The  excess  of  bromine 
is  determined  by  titration  with  arsenious  acid. 
Phosphoric  acid  may  bo  used  as  a  decolorising  agent 
in  place  of  potassium  fluoride.  A.  R.  Powell. 

Determination  of  ferrous  oxide  in  insoluble 
silicates.  0.  Hackl  (Z.  anal.  Chem.,  1925,  67, 
197 — 204). — Decomposition  of  silicates  by  means  of 
sulphuric  and  hydrofluoric  acids  in  a  neutral  at¬ 
mosphere  and  titration  of  the  ferrous  sulphate 
solution  obtained  gives  low  results  for  ferrous  oxide. 
It  is  suggested  that  more  accurate  values  would  be 
obtained  by  the  addition  of  a  known  weight  of  potass¬ 
ium  dichromate  during  the  decomposition,  followed 
by  a  gravimetric,  volumetric,  or  colorimetric  deter¬ 
mination  of  the  excess.  Preliminary  tests  indicate 
that  fluorides  do  not  affect  the  precipitation  of  ferric 
hydroxide  by  ammonia  or  potassium  carbonate,  the 
reaction  between  chromate  and  silver  nitrate  in  acetic 
acid  solution,  or  the  colorimetric  determination  of 
chromium.  Ammonia  precipitation  of  the  iron,  how¬ 
ever,  results  in  a  slight  loss  of  chromate,  but  potass¬ 
ium  carbonate  yields  a  good  separation  of  ferric 
hydroxide  and  chromate.  A.  R.  Powell. 

[Detection  of  nickel.]  L.  A.  Test  and  D.  L. 
Scoles  (Proc.  Indiana  Acad.  Sci.,  1924,  34,  163 — 
164). — The  test  for  nickel  dependent  on  the  retard¬ 
ation  of  the  change  to  pink  cobaltous  hydroxide  of  the 
blue  basic  cobalt  compound  obtained  on  addition  of 
excess  of  sodium  hydroxide  to  a  solution  of  a  cobalt 
salt  is  not  trustworthy  unless  the  sodium  hydroxide 
solution  is  freshly  prepared  or  free  from  silicate. 

Chemical  Abstracts. 

Determination  of  uranium.  G.  E.  F.  Lttndell 
and  H.  B.  Knowles  (J.  Amer.  Chem.  Soc.,  1925,  47, 
2637— 2644).— See  B.,  1925,  1016. 

Delicate  colour  reactions  for  zirconium,  haf¬ 
nium,  and  fluorine  by  means  of  hydroxyanthra- 
quinones.  J.  H.  de  Boer  (Rec.  trav.  chim.,  1925, 
44,  1071 — 1076). — The  colour  test  for  zirconium  (or 
hafnium)  with  alizarinsulphonic  acid  (A.,  1924,  ii, 
705)  depends  on  the  formation  of  a  complex  of  1  atom 
of  zirconium  to  1  mol.  of  the  sulphonic  acid.  Addi¬ 
tion  of  an  excess  of  hydrochloric  acid  does  not  dis¬ 
charge  the  colour,  but  the  resulting  solution  is  a 
sensitive  reagent  for  fluorides,  detecting  as  little  as 
lO-6  g.  of  fluoride  ions  in  1  c.c.  of  water,  the  reddish- 
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violet  colour  being  turned  yellow  by  removal  of  the 
zirconium  as  a  complex  fluoride.  A  method  is 
described,  based  on  these  facts,  for  the  .volumetric 
determination  of  zirconium  by  titration  with  a  fluoride 
solution,  using  alizarinsulphonic  acid  as  indicator. 
Fairly  accurate  results  are  obtained  by  an  empirical 
comparative  method,  the  titration  being  carried  out 
side  by  side  with  a  solution  of  a  known  amount  of 
zirconium  having  a  similar  concentration  of  hydro¬ 
chloric  acid.  The  results  are  independent  of  the 
presence  of  titanium,  cerium,  erbium,  yttrium,  man¬ 
ganese,  or  aluminium.  Ferric  salts  must  be  reduced 
before  titration  by  addition  of  an  excess  of  stannous 
chloride. 

The  reactions  of  a  number  of  other  hydroxyanthra- 
quinone  derivatives  with  zirconium  are  described ; 
colorations  are  produced  wherever  the  substance  con¬ 
tains  two  hydroxyl  groups  in  the  1  : 2-positions. 
Hafnium  gives  similar  reactions,  but  a  slight  difference 
is  detected  in  the  reaction  with  rufigallic  acid 
(1  :  2  :  3  :  5  :  6  :  7-hexahydroxyanthraquinone),  the 
colour  developed  being  somewhat  more  easily  dis¬ 
charged  by  hydrochloric  acid  with  hafnium  than  with 
zirconium.  G.  M.  Bennett. 

Crystalline  digallic  acid  as  a  precipitant. 
M.  Nierenstein  (Analyst,  1925,  50,  604 — 605). — 
Since  all  recent  work  goes  to  show  that  gallotannin 
is  a  mixture,  and  even  when  purified  by  the  usual 
methods  contains  free  gallic  acid,  its  replacement 
in  analysis  is  suggested  by  such  a  trustworthy 
crystalline  reagent  as  digallic  acid,  which  possesses 
all  the  properties  of  gallotannin  and  is  readily 
prepared  from  gallotannin  or  gallic  acid. 

D.  G.  Hewer. 

Improved  form  of  electric  vacuum  furnace. 
J.  R.  Partington  and  N.  L.  Anfilogoff  (Trans. 
FaradaySoc.,  Nov.  1925,  advance  proof). — Full  details 
and  working  drawings  are  given  for  the  construction 
of  a  hot  carbon  tube  furnace.  The  furnace  is  de¬ 
signed  for  work  at  high  temperatures  in  a  vacuum 
or  in  an  atmosphere  of  an  inert  or  a  reacting  gas. 

F.  G.  Soper. 

Precision  A'-ray  spectrometer  for  chemical 
investigations.  G.  L.  Clark,  H.  C.  Weber,  and 
R.  L.  Hershey  (Ind.  Eng.  Chem.,  1925,  17,  1147 — 
1150).. — A  description  is  given  of  the  source  of  power, 
tube  housing,  spectrometer,  makc-and-break  switch, 
auxiliary  shielding,  ionisation  chamber,  and  potentio- 
metric  control  of  the  installation.  Current  delivered 
from  a  transformer  at  240,000  volts  is  rectified  by  a 
rotating  full-wave  synchronous  rectifier.  The  tube 
used  is  a  140,000-volt  Coolidge  tube  with  a  tungsten 
target;  interchangeable  with  this  is  a  water-cooled 
molybdenum  target  tube  operated  at  35,000  volts. 
Angles  can  be  read  to  0-2  sec.  The  quadrant 
electrometer  needle  is  charged  to  45  volts,  and  the 
ionisation  chamber  to  90 — 200  volts. 

L.  L.  Bircumsiiaw. 

Laboratory  production  of  pure  magnesia  ware. 
R.  F.  Mehl,  J.  L.  Whitten,  and  D.  P.  Smith  (Ind. 
Eng.  Chem.,  1925,  17,  1171 — 1172). — Sec  B.,  1925, 
992. 


Precise  automatic  pressure  regulator.  L.  E. 
Dawson  (J.  Physical  Chem.,  1925,  29, 1408 — 1414). — 
The  regulator  differs  slightly  in  form  from  that 
previously  described  by  the  author  (A.,  1924,  ii,  246), 
but  the  same  principle  is  involved.  The  regulator 
may  now  be  used  for  pressures  greater,  as  well  as  less, 
than  atmospheric.  Improvements  in  adjustment 
give  a  high  degree  of  accuracy  in  regulation.  No 
adjustment  of  the  apparatus  is  needed  to  compensate 
differences  in  atmospheric  pressure  when  the  pressure 
is  measured  with  a  manometer  which  has  one  end 
open  to  the  air  and  the  other  connected  with  the 
system  to  be  maintained  under  constant  pressure. 
This  only  holds,  however,  when  the  latter  is  mechanic¬ 
ally  produced ;  in  distillation  processes,  for  example, 
changes  in  atmospheric  pressure  must  be  counter¬ 
balanced  by  changes  in  tho  setting  of  the  regulator. 
Pressures  approximately  100 — 250  cm.  of  water  up 
to  50  cm.  of  mercury  above  atmospheric  can  be  main¬ 
tained  with  no  fluctuation  in  the  manometer  levels. 

A  system  for  the  regulation  of  pressure  when  the 
source  of  pressure  fluctuates  is  also  described. 

L.  S.  Theobald. 

Viscosity  measurements  by  means  of  Mohr's 
balance.  C.  Stich  (Pharm.  Zentr.,  1925,  66,  781 — 
783). — A  simple  method  of  measuring  relative 
viscosities  is  described,  in  which  the  rate  at  which  a 
horizontal  plate,  suspended  in  the  liquid  from  one 
arm  of  the  balance,  is  displaced  by  a  suitable  weight 
on  the  opposite  pan,  is  determined. 

N.  H.  Hartshorns. 

Analytical  crucible.  J.  D.  M.  Smith  (J.S.C.I., 
1925,  44,  539 — 540t). — Practically  all  the  disadvant¬ 
ages  of  ordinary  crucible  methods  of  analysis  result 
directly  from  the  exterior-fitting  lids.  These  dis¬ 
advantages  are  all  simultaneously  overcome  by  the 
use  of  a  lid  having  the  vertical  flange  serrated  instead 
of  entire,  the  lid  fitting  wholly  inside  tho  crucible. 
Used  with  squat-shape  crucibles  of  silica  or  platinum, 
this  completely  obviates  the  usual  losses  due  to 
decrepitation  of  solids,  spurting  of  liquids  and  pasty 
masses,  and  the  “  creeping  ”  of  heated  volatile 
liquids  over  the  outside  of  the  crucible.  Details  are 
given  of  the  application  of  such  crucibles  to  the 
determination  of  nearly  all  the  known  metals  as 
anhydrous  sulphates,  oxides,  or  free  elements,  whether 
in  the  form  of  pure  compounds  or  as  undried  pre¬ 
cipitates  obtained  by  wet  processes  of  separation. 

Circulation  apparatus  for  gases.  N.  G, 
Chatterji  and  G.  I.  Finch  (J.C.S.,  1925,  127, 
2464 — 2466). — An  improvement  of  the  apparatus 
described  by  Bone  and  Wheeler  (ibid.,  1903,  83, 
1074).  It  may  also  be  used  for  tho  circulation  of 
liquids.  R.  Ctjthill. 

Mechanism  of  chemical  gas  reactions.  M. 
Kroger  (Z.  physikal.  Chem.,  1925, 117,  387 — 431). — 
Apparatus  is  described  for  volatilising  solids  and  for 
obtaining  part  of  the  vapour  in  “  unidimensional  ” 
streams,  i.e.,  in  which  no  collisions  of  the  molecules 
take  place,  either  between  themselves  or  between  the 
molecules  and  the  walls  of  the  containing  vessels. 
Such  a  stream  of  iodine,  passed  through  a  platinum 
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cylinder  heated  at  1100°,  was  found,  within  tho  limits 
of  experimental  error,  to  havo  suffered  no  decom¬ 
position  into  atoms.  It  would  appear  generally  that 
a  unimolecular  reaction  cannot  take  place  if  col¬ 
lisions  cannot  occur.  Arrangements  are  described  by 
which  streams  of  two  different  vapours  may  be  made 
to  impinge  on  one  another  and  the  products  examined. 
Preliminary  experiments  have  been  made  with  the 
vapours  of  cadmium  and  iodine,  cadmium  and 
sulphur,  and  cadmium  and  selenium. 

L.  F.  Gilbert. 

Apparatus  for  demonstrating  thermal  trans¬ 
formations  of  steels  and  anomalies  in  special 
alloys.  P.  Chevenard  (J.  Phys.  Radium,  1925, 
[vi],  6,  264 — 272). — Apparatus  has  been  designed 
primarily  for  illustrating  lecture  courses  in  metallurgy. 
The  experiments  include  a  neat  method  for  demon¬ 
strating  recalescence,  using  a  series  of  rings  of 
ferronickel  (25%  Ni)  mounted  alternately  with  steel 
rings  on  a  spindle;  the  whole  is  first  heated  to 
redness  and  on  cooling  there  is  a  very  decided  differ¬ 
ence  in  brilliancy  between  the  alternate  rings.  A  wire 
dilatometer  enables  an  audience  to  follow  the  change 
in  volume  of  an  alloy.  The  polymorphic  trans¬ 
formations  of  a  specimen  are  contrasted  with  the 


expansion  of  baros  (10%  chromium,  90%  nickel). 
This  alloy  has  no  thermal  anomaly,  and  its  expansion 
is  optically  compared  with  that  of  tho  specimen 
and  anomalies  indicated  on  a  screen.  The  apparatus 
is  suitable  for  quantitative  investigations  on  the 
mechanism  of  the  tempering  process.  Another 
instrument,  the  thermomagnetic  tracer,  records  tho 
magnetisation-temperature  curve  of  a  ferromagnetic 
substance.  The  thermo-elastic  oscillometer  and  a 
galvanoscope  for  wires  under  torsion  exhibit  in  a 
striking  manner  the  positive  thermo-elastic  anomaly 
of  certain  ferronickel  alloys.  In  certain  iron-nickel 
alloys  such  as  “  invar  ”  the  form  which  is  stable  in 
the  heated  state  is  not  only  more  dense  but  also  more 
rigid  than  the  form  stable  in  the  cold.  Whilst  in 
“  invar  ”  the  anomalous  contraction  due  to  the 
magnetic  transformation  scarcely  compensates  for 
the  normal  expansion,  the  anomalous  increase  in 
rigidity  is  much  greater  than  the  normal  decrease. 
Thus  the  elastic  modulus  may  increase  with  temper¬ 
ature.  This  phenomenon  is  ingeniously  demon¬ 
strated.  In  “  elinvar,”  the  anomaly  has  been 
modified  by  suitably  changing  the  alloy  so  that  no 
indication  of  its  existence  is  found  by  using  this  new 
alloy  with  the  apparatus  devised.  None  of  the 
devices  is  unduly  complicated.  R.  A.  Morton. 


Miner alogical  Chemistry. 


Meteorite  (eucrite)  fallen  in  the  Haute-Volta 
on  June  27th,  1924.  A.  Lacroix  (Compt.  rend., 
1925,  181,  745 — 749). — The  meteorite,  belonging  to 
the  eucrite  class,  was  practically  unbroken  by  the 
fall,  and  weighed  18  kg.  It  contained  3-48%  of  free 
silica;  34-93%  of  total  felspars  (orthose  1-11%,  alkite 
1-57%,  anorthite  32-25%);  57-94%  of  total  pyro¬ 
xenes  (CaSi03,  9-40%,  MgSiO,,  16-20%,  FeSiO,, 
32-34%);  0-46%  of  magnetite;  1-22%  of  ilmenite; 
0-57%  of  pyrrhotite ;.  1-25%  of  chromite;  0-34%  of 
apatite.  The  general  composition  agrees  closely  with 
that  of  the  eucrite  type  of  meteors  which  have 
occasionally  fallen  elsewhere.  W.  Hume-Rothery. 


Chlorite  in  Transvaal  marundite.  J.  Orcel 
(Compt.  rend,,  1925,  181,  795 — 797). — Particulars 
are  given  of  the  analysis  of  optically  active  lamellar 
chlorite  of  greyish-green  colour,  found  in  marundite 
corundum-bearing  rock,  near  Mays  Ivraal  (East 
Transvaal).  The  specimen  was  of  the  grochauite 
type,  of  formula  4Si02,2Al203,7Mg0,6H20,  but  with 
9-42%  of  ferrous  oxide  in  place  of  magnesia.  The 
composition  agreed  closely  with  that  of  a  chlorite  from 
North  Carolina,  but  with  the  ratio  MgO  :  FcO  lower 
in  the  Transvaal  specimen,  indicating  the  existence 
of  a  ferrous  grochauite  intermediate  between  true 
grochauite  (MgO  :  FeO=10  approximately)  and  the 
ripidolites  or  perromagnesium  perchlorites  (MgO  : 
FeO<3).  W.  Hume-Rothery, 

Identity  of  fibrillar  limonite  with  goethite. 
R.  Gaubert  (Compt.  rend.,  1925,  181,  869— S72).— 
Investigation  of  the  effect  of  temperature  on  the 


variation  of  the  dispersion  of  the  optical  axes  of 
goethite  and  of  limonite  and  also  of  the  action  of 
hydrochloric  and  hydrofluoric  acids  on  these  minerals 
indicates  that  fibrillar  limonite  is  impure  goethite. 
The  former  phenomenon  also  serves  to  distinguish 
between  goethite  and  lepidocrocite. 

S.  K.  Tweedy. 

Variation  with  depth  of  certain  salts  utilised 
in  plant  growth  in  the  sea.  W.  R.  G.  Atkins  and 
H.  W.  Harvey  (Nature,  1925,  116,  784—785).— 
There  is  a  marked  decrease  in  value  (8-35 — -7-87) 
with  increasing  depth  (0 — 3000  m.),  due  mainly  to  the 
removal  of  carbon  dioxide  by  the  phytoplankton,  but 
partly  to  the  high  surface  temperature  altering  the 
equilibrium  between  hydrogen  carbonate  and  atmo¬ 
spheric  carbon  dioxide.  Phosphate  first  appears  at  a 
depth  of  50 — 75  m.  and  increases  to  88  mg.  per  m.3 
Nitrate  nitrogen  varies  from  15  mg.  per  m.3  at  the 
surface  to  6  mg.  at  75  m.  and  265  mg.  at  3000  m. ; 
silica  varies  from  220  mg.  at  the  surface  to  1200  mg. 
at  3000  m.  A.  A.  Eldridge. 

Sulphoselenium  from  Vulcano  (Aeolian 
Islands).  E.  Quercigh  (Rend.  Accad.  Sci.  Fis.  Mat. 
Napoli,  1925,  [iii],  31,  65 — 69). — Amorphous  vitreous 
specimens  of  sulphoselenium  from  the  fumaroles  of 
Vulcano  have  d  below  4  and  na  between  2-544  and 
2-675,  corresponding  with  83 — 95%  Se  (cf.  Merwin 
and  Larsen,  Amer.  J.  Sci.,  1912,  34,  43) ;  they  begin 
to  soften  below  100°  and  become  gradually  pasty  and 
then  liquid.  Unlike  the  material  described  by 
Stromeyer  (Pogg.  Ann.,  1824,  ii,  410),  they  are  free 
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from  ammonium  chloride.  Crystalline  sulphoselen- 
iums,  containing  08-71 — 99-06%  S,  0-83 — 1-03%  Se, 
and  traces  of  tellurium  and  arsenic,  are  also  found,  and 
probably  consist  of  mixed  rhombic  crystals  (cf. 
Ringer,  A.,  1902,  ii,  651 ;  Pellini,  A.,  1909,  ii,  805). 

T.  H.  Pope. 

Relationships  between  radioactivity,  density, 
helium  content,  and  hafnium  content  in  certain 
zircons.  A.  Piutti  (Rend.  Accad. Sci.  Fis. Mat. Napoli, 
1925,  [iii],  31,  72 — 73). — No  relationship  is  apparent 
between  the  hafnium  contents  and  densities  of  zircons 
from  different  localities  containing  comparatively 
small  proportions  of  hafnium,  but  the  author’s  results 
confirm  von  Hevesy's  observation  that  a  connexion 


exists  between  the  percentages  of  hafnium  present 
and  the  radioactivities  of  the  minerals.  Vcsuvian 
zircon  contains  about  0-7%  Hf02.  T.  H.  Pope. 

Structure  of  a-  and  [3-quartz.  W.  H.  Bragg 
and  R.  E.  Ginns. — See  this  vol.,  13. 

Barytes,  cellestine,  and  anglesite.  R.  W. 

James  and  W.  A.  Wood. — Sec  this  vol.,  13. 

Magnetic  rotatory  power  of  paramagnetic 
minerals.  H.  K.  Onnes  and  others. — See  this 
vol.,  14. 

Gel  of  protein  type  (found)  in  the  kieselguhr 
stratum  of  the  Luneburger  Heide.  F.  V.  von 
Hahn. — See  this  vol.,  23. 
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X-Rays  and  the  constitution  of  the  hydro¬ 
carbons  from  paraffin  wax.  S.  H.  Piper,  D. 
Brown,  and  S.  Dyment  (J.C.S.,  1925,  127,  2194 — 
2200). — The  distances  apart  of  the  main  cleavage 
planes  of  the  crystals  of  seven  hydrocarbons,  isolated 
from  Scotch  paraffin  wax  by  Francis  (ibid.,  1922,  121, 
1529),  have  been  determined  by  X-ray  examination. 
The  reflexion  spectra  (from  specimens  melted  on  glass 
strips)  yielded  by  iron  K- rays  from  a  Shearer  tube 
were  photographed  on  a  Muller  spectrograph.  Com¬ 
parative  photographs  were  obtained  from  synthetic 
triacontane,  dotriacontane,  and  tetratriacontane. 
With  these  as  standards,  values  were  obtained  graphic¬ 
ally  for  the  number  of  carbon  atoms  in  the  molecule 
of  each  unknown  hydrocarbon.  These  were  found  to 
be  whole  numbers,  indicating  that  the  paraffin  wax 
hydrocarbons  are  of  normal  constitution,  without  side- 
chains.  The  respective  numbers  obtained  were : 
22,  24,  25,  26,  28,  29,  and  31.  The  mol.  wts.  of  the 
seven  hydrocarbons,  determined  by  the  ebullioscope 
method  of  Menzies  and  Wright  (A.,  1921,  ii,  622), 
indicated  the  following  numbers  of  carbon  atoms  in 
the  respective  hydrocarbon  molecules  :  23,  24,  26, 
26,  28,  29,  31.  A.  Davidson. 

Hydrogenation  of  ethylene  in  presence  of 
metallic  calcium.  R.  N.  Pease  and  L.  Stewart 
(J.  Amer.  Chem.  Soc.,  1925,  47,  2763—2766).— 
Reaction  between  ethylene  and  hydrogen  was  not 
observed  when  the  mixed  gases  were  bubbled  through 
liquid  sodium-potassium  alloy  at  300°.  Hydrogen 
is  adsorbed  by  metallic  calcium  at  200°,  formation  of 
the  hydride  apparently  not  taking  place  at  this 
temperature.  When  a  mixture  of  equal  volumes 
of  hydrogen  and  ethylene  is  passed,  at  200°,  over 
metallic  calcium  which  has  been  previously  saturated 
with  hydrogen,  rapid  combination  takes  place  and 
the  resultant  gas  contains  up  to  92-7%  of  ethane. 
Ethane  is  also  formed,  but  at  a  much  slower  rate, 
when  ethylene  alone  is  passed,  at  200°,  over  the 
metal  saturated  with  hydrogen,  and  a  portion  of  the 
gases  remains  adsorbed  on  the  catalyst.  On  treating 
the  gas-saturated  catalyst  with  hydrogen,  a  small 
proportion  of  a  hydrocarbon,  apparently  methane, 
was  obtained.  The  reaction  appears  to  be  of  zero 


order,  and  it  is  concluded  that  the  intermediate 
formation  of  calcium  hydride  is  improbable. 

F.  G.  Willson. 

Stability  of  hexa-substituted  ethanes.  A.  E. 
Gray  and  C.  S.  Marvel  (J.  Amer.  Chem.  Soc.,  1925, 
47,  2796 — 2802). — Dicyclohexyl'phenylchloromcihanc, 

m.  p.  122°,  obtained  by  the  action  of  acetyl  chloride 
in  henzene  on  dicycZohexylphcnylcarbinol  (cf.  God- 
chot,  A.,  1910,  i,  104),  yields  s.-lctracyciohcxyldiphcnyl- 
ethanc,  b.  p.  170 — 171°/1  -75  mm.,  n'f!  1-6710,  when 
treated  with  molecular  silver  in  toluene.  This  hydro¬ 
carbon  is  not  oxidised  when  heated  in  air  at  330° 
for  30  min.  Reaction  between  ethyl  hexahydro- 
benzoate  and  excess  of  magnesium  eyefohexyl  bromide 
affords  a  product,  b.  p.  130 — 133" /2  mm.,  presum¬ 
ably  impure  dicycfohexylcarbinol.  Tri-yy-dimethyl- 
Aa-buiinenijl  chloride ,  m.  p.  170 — 171°,  obtained  by 
the  action  of  phosphorus  trichloride  on  the  corre¬ 
sponding  carbinol  in  toluene,  darkens  on  keeping, 
even  in  absence  of  light.  When  heated  in  toluene,  it 
is  converted  into  a  yellow,  crystalline  solid,  m.  p. 
210 — 220°,  which  contains  chlorine.  The  chloride 
does  not  react  with  metals  at  the  ordinary  temper¬ 
ature,  except  with  partial  conversion  into  the  above 
solid.  When  heated  on  the  steam-bath  with  mole¬ 
cular  silver  in  toluene  for  15  hrs.,  the  resulting  mixture 
absorbs  oxygen  corresponding  with  the  production  of 
the  free  radical  lri-yy-dimdhyl-^-butincnylmethyl 
in  50%  yield,  the  oxidised  mixture  containing  the 
above  solid,  m.  p.  210 — 220°,  and  a  resinous,  non- 
purifiable  material.  The  existence  of  this  purely 
aliphatic,  free  radical,  as  well  as  the  stability  of  the 
above  tetraq/cfohexyldiphenylethane,  are  in  accord 
with  Lewis’  explanation  of  the  existence  of  free 
radicals.  F.  G.  Willson. 

Preparation  of  hexachloroethane  by  the 
chlorination  of  ethylene.  G.  E.  Miller  (Ind. 
Eng.  Chem.,  1925,  17,  1182— 1183).— See  B.,  1925, 
1011. 

Electropyrogenetic  decomposition  of  ethyl 
alcohol.  F.  G.  Muller  (Helv.  Chim.  Acta,  1925,  8, 
821 — 825).— When  an  electric  arc  is  maintained 
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beneath  tho  surface  of  ethyl  alcohol,  the  products  arc  : 
amorphous  carbon,  graphite,  acetaldehyde  (1-5%), 
acetylenes  condensed  at  —40°  to  —80°  (0-3%),  and 
a  gaseous  mixture  of  the  composition  :  acetylene, 
7 — 9-9%;  ethylene,  6-0 — 9-6%;  carbon  monoxide, 
20 — 24%  ;  hydrogen,  40 — 50%  ;  paraffins,  20-4 — 
6-8%.  Traces  of  diacetylcnc  are  also  present  (sec 
following  abstract).  G.  M.  Bennett. 

Diacetylene  [butadi-inene],  F.  G.  Muller  (Helv. 
Chim.  Acta,  1925,  8,  826 — 832;  cf.  Baeyer,  Bcr., 
1885,  18,  2272;  A.,  1925,  i,  626).— The  gases  evolved 
in  the  electropyrogenetic  decomposition  of  ethyl 
alcohol  (preceding  abstract)  are  cooled  to  —30°  to 
—40°  and  from  the  liquid  thus  condensed  the  diacetyl- 
enc  is  removed  as  silver  salt  and  preserved  under 
water  (0-5 — 1  g.  from  1000  c.c.  of  alcohol).  The  gas 
liberated  from  this  salt  by  concentrated  hydrochloric 
acid  is  fractionated  first  at  the  ordinary  pressure  and 
then  in  a  vacuum  with  liquid  air  cooling.  The  pure 
butadi-inene  has  m.  p.  —36°  to  —37°,  b.  p.  -f- 13-6°. 
Earlier  observations  are  confirmed  as  to  its  copper  salt, 
silver  salt,  conversion  by  bromine  into  a  hexabromido, 
m.  p.  181°,  and  by  iodine  into  a  di-iododiacetylene, 
ra.  p.  93°,  exploding  at  95°.  The  liquid  polymerises 
very  rapidly  at  the  ordinary  temperature  to  an 
insoluble,  amorphous,  dark  brown  solid  not  melted 
at  350°,  but  exploding  at  a  red  heat. 

G.  M.  Bennett. 


Symmetrical  substitution  derivatives  of  tri- 
methylene  dibromide  and  pentamethylene  di- 
bromide.  W.  H.  Mills  and  L.  Bains  (J.C.S., 
1925,  127,  2502—2507). — Hydratropaldchyde  reacts 
with  formaldehyde  and  potassium  carbonate  to  give 
$-phe>iyl-$-melhylpropane-ay-diol,  m.  p,  SS°,  b.  p. 
184° /17  mm.  Prolonged  action  of  hydrogen  bromide 
on  the  diaceiale  (b.  p.  179°/20  mm.)  yields  a y-dibromo- 
P-phenyl-p-meihylpropane,  b.  p.  143 — 146°/12  mm. 
From  the  glycol,  a:-bromo-y-hydroxy-$-phenyl-$-?nethyl- 
propane,  b.  p.  173°/15  mm.,  and  a.-chloro-y-hydroxy-fi- 
phenyl-$-methylpropave,  b.  p.  117 — 118°/15  mm., 
were  also  prepared,  and  from  the  diacetate  a.-bromo- 
y-acetoxy-^-phenyl-^-melhylprropane,  b.  p.  174 — 174-5°/ 
18  min.,  was  obtained.  Hydrogen  bromide  reacts  with 
ay-diacetoxy-P-phcnylpropane  to  form  ay-dibrojno- 
fi-phenylpropane,  b.  p.  152°/14  mm.,  which,  like  the 
previous  dibromide,  has  a  strong  geranium-like  odour. 
Di-p-phenoxyethylacetic  acid  treated  with  hydrogen 
bromide  yields  ethyl  a.z-dibromopentane-y-carboxylate, 
b.  p.  166 — -167°/19  mm.,  which  combines  with  piper¬ 
idine  to  form  i-carbethoxybispiperidinimn-l  :  V-spiran 
bromide , 


Br 


[cH2<^;CHa>N<CH,;CH,>CH.C02Et-  - 

(hygroscopic  crystals,  picrate,  m.  p.  130°).  This 
passes  on  hydrolysis  into  4-carboxybispiperidiniiim,- 
1  :  I'-spiran  bromide,  m.  p.  289 — 290°  (decomp.) ; 


■picrate,  m.  p.  169 — 170°. 


B.  W.  Anderson. 


Action  of  sodium  on  bromoethylenes.  A. 
Kirrmann  (Compt.  rend.,  1925,  181,  671 — 673). — 
Ground  sodium  reacts  with  solutions  of  bromoethylene 
derivatives  to  form  hydrocarbons,  without  the  liber¬ 
ation  of  hydrogen.  With  compounds  of  the  type 
CHRICHBr  and  CRBrICH2,  the  substances  CHR!CH2 


and  CRjCH  arc  produced,  tho  latter  only  in  traces  in 
tho  case  of  the  second  compound,  together  with  small 
quantities  of  certain  condensation  products  which  arc 
not  formed  by  Wurtz’  syntheses.  Derivatives  of  the 
type  CRR'iCHBr  yield  diolcfinic  hydrocarbons  (cf. 
Pogorzelsky,  A.,  1899,  i,  785).  Dclacre’s  interpret¬ 
ation  of  the  reaction  (cf.  A.,  1906,  i,  476)  is  untenable, 
since,  among  other  things,  the  presence  of  water  is 
unnecessary  and  intermediate  hydrocarbons  are  not 
formed.  The  exact  course  of  the  reaction  is  unknown, 
but  a  tentative  explanation  is  offered. 

S.  K.  Tweedy. 

Formation  of  nitrosates  from  olefines.  F.  W. 
Klingstedt  (Ber.,  1925,  58,  [B],  2363 — 2370;  cf. 
Schaarschmidt  and  Hofmeicr,  A.,  1925,  i,  877). — 
The  formation  of  solid  compounds  by  addition  of 
nitrogen  peroxide  appears  to  be  in  general  a  property 
of  such  ethylenic  compounds  as  contain  the  double 
linking  between  a  secondary  and  tertiary  or  two 
tertiary  carbon  atoms.  The  yield  of  such  compounds 
is  invariably  far  below  that  expected  on  theoretical 
grounds.  Attempts  to  base  a  method  for  tho  deter¬ 
mination  of  ethylenic  compounds  on  this  reaction 
are  unsuccessful,  sinco  the  yield  of  solid  bisnitrosato 
is  dependent,  not  only  on  temperature,  time,  and  com¬ 
position  of  the  reaction  mixture,  but  also  on  the 
absolute  quantity,  so  that  reproducible  results  cannot 
be  obtained.  The  yield  of  (3-methyl- A^-butene 
bisnitrosate  from  the  hydrocarbon  and  nitrogen 
tetroxide  in  ether  or  light  petroleum  is  about  one-tenth 
that  from  tho  same  weight  of  hydrocarbon,  amyl 
nitrite,  and  nitric  acid.  Tho  yield  of  fi-methyl-A®- 
pentene  bisnitrosate  from  the  hexene  and  nitrogen 
tetroxide  in  light  petroleum  appears  to  increase  up 
to  a  certain  point  with  increasing  temperature  (cf. 
Schaarschmidt  and  Hofmcier,  loc.  cit.).  Maximal 
yields  are  obtained  only  when  a  certain  time  is  given 
for  the  process  of  polymerisation  and  the  temperature 
of  the  mixture  is  not  allowed  to  exceed  0°  greatly. 
Sooner  or  later  secondary  changes  commence  in  the 
bluish-green  liquid  portions  of  the  mixture,  which  may 
ultimately  cause  the  complete  disappearance  of  the 
solid  bisnitrosate. 

Further  attempts  to  obtain  a  quantitative  method 
for  the  determination  of  olefines  are  based  on  the 
assumption,  as  recorded  in  the  literature,  that  tho 
bluish-green  liquid  portions  consist  mainly  of  the 
unimolecular  form  of  the  nitrosate,  which  might 
possibly  be  combined  with  a  suitable  base  and  weighed 
as  the  solid  nitrolamine.  The  solid  bisnitrosates  react 
readily  with  aniline,  for  example,  giving  the  corre¬ 
sponding  nitrolamine  in  a  uniform  yield  of  70 — 80%. 
The  liquid  products,  however,  do  not  yield  similar  pro¬ 
ducts  and  are  therefore  regarded  as  containing  for  the 
most  part  compounds  which  difier  in  constitution  or 
configuration  from  the  readily  polymerised  nitrosate. 
This  supposition  is  in  harmony  with  the  observation 
that  the  process  of  polymerisation  in  tho  original 
mixtures  occurs  with  comparative  rapidity  and  that 
the  bulk  of  the  liquid  products  possesses  no  tendency 
to  polymerise  to  the  bisnitrosate.  Similarly,  the  addi¬ 
tion  of  nitrogen  trioxide,  nitrosvl  chloride,  or  nitrosyl 
bromide  to  ethylenic  compounds  appears  generally 
to  give  a  mixture  of  products. 
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The  following  compounds  are  incidentally  described: 
P-methyl-A6-pentene  nitrosate,  m.  p.  116°  (eorr.); 
^-methyl- hfi-pentene  nilrolaniline,  C^H^gON,,  m.  p. 
86°.  H.  Wren. 

Dehydration  of  primary  alcohols  containing 
tertiary  radicals.  A.  Favorski  and  (Mme.)  J. 
Zalesski-Kibaruine  (Bull.  Soc.  cliim.,  1925,  [iv],  37, 
1227 — 1234). — The  dehydration  of  primary  alcohols 
containing  a  tertiary  carbon  atom,  and  in  which  two 
of  the  groups  attached  to  the  latter  arc  similar,  when 
effected  by  treatment  of  the  chlorohydrin  with  alco¬ 
holic  potassium  hydroxide  or  pyridine,  yields  olefines 
in  which  the  two  identical  groups  are  symmetrical 
with  respect  to  the  double  linking,  one  of  these  groups 
migrating  :  CR2R'-CH2-OH  -h>-  CRR'ICHR  (cf.  Haller 
and  Bauer,  A.,  1913,  i,  168;  Favorski,  J.  Russ.  Chem. 
Soc.,  1918,  50,  63).  Blondeau’s  deduction  that  in 
the  dehydration  reaction  the  relative  migratory 
powers  of  the  phenyl,  methyl,  ethyl,  and  benzyl  groups 
decrease  in  the  order  given  applies  only  to  particular 
experimental  conditions  examined  by  him. 

The  chlorohydrin  of  methyl  ethyl  ketone,  b.  p.  85°/. 
280  mm.,  111°/761  mm.,  when  heated  successively 
with  magnesium  and  gaseous  formaldehyde  yields 
hexane,  hexylene,  and  $-methyl-$-rthylbutanol,  b.  p. 
1117145  mm.,  1557738  mm.,  d‘>  0-8407,  1-4253 

(allophanate,  m.  p.  102°,  phenylcarbamalc),  which  on 
oxidation  with  chromic  acid  yields  a  mixture  of  an 
acid  ( silver  salt,  C7H1302Ag)  and  an  aldehyde  ( semi - 
carbazone,  C8H17ON3,  m.  p.  174°).  Hydrogen  iodide 
at  0°  converts  the  alcohol  into  the  iodohydrin,  which 
with  alcoholic  potassium  hydroxide  affords  y-methyl- 
AY-hexene,  b.  p.  93-8— 94-2°/755  mm. 

R.  Brigiitman. 

Transformation  of  alkyl vinylcarhinols  into 
fi-alkylallyl  alcohols.  R.  Delaby  (Compt.  rend., 
1925,  181,  722 — 724;  cf.  Baudrenghien,  A.,  1922,  i, 
710;  Delaby,  A.,  1923,  i,  753). — Ethylvinylcarbinol 
when  treated  with  bromine  yields  a|3-dibromo-n- 
pentan-y-ol,  which  with  sodium  formate  gives  the 
afi-diformate ;  this  when  heated  and  subsequently 
treated  with  potassium  hydroxide  yields  A^-penten- 
a-ol,  the  yield  of  the  last-named  from  ethylvinyl¬ 
carbinol  being  20%.  L.  F.  Hewitt. 

Catalytic  hydrogenation  under  reduced 
pressure.  R.  Escourrou  (Chem.  et  Ind.,  1925, 
14,  519— 529).-— See  B.,  1925,  1011. 

Substitution  by  halogen  of  the  hydroxy-group 
of  secondary  alcohols.  P.  A.  Levene  and  L.  A. 
Mikeska  (J.  Biol.  Chem.,  1925,  65,  507—513).— 
The  halogenation,  whether  by  means  of  hydrogen 
iodide,  thionyl  chlorido,  or  phosphorus  pentachloride, 
of  butan-p-ol,  S-mcthylpcntan-p-ol,  and  ocfl-diphenyl- 
ethanol,  resulted  in  all  cases  in  a  reversal  of  the 
optical  rotation.  d-8-Mcthylpentan-$-ol,  prepared 
from  the  racemic  compound  by  the  method  of 
Pickard  and  Kenyon  (J.C.S.,  1907,  91,  2058),  had 
[otfij  +22-38°  and  gave,  with  hydrogen  iodide,  the 
iodide,  [a]y  — 18-08°;  1-8 -methylpentan-^-ol,  [ajg 

— 7-63°,  with  thionyl  chloride  in  pyridine  gave  the 
chloride,  [n}j!  +20-41°;  d-zS-diphenylcthanol,  [a]j? 
+  16-73°;  with  phosphorus  pentachloride  gave  af^-di- 
phenylclhyl  chloride,  [a]®  — 2-13°,  whilst  the  Z-isomeride 


with  thionyl  chloride  gave  a  chloro-derivative  having 
[“]S  +7-36°.  The  chlorination  of  these  compounds 
was  attended  with  difficulties  and  was  probably 
accompanied  by  some  raeemisation. 

C.  R.  Harinoton. 

Aliphatic  nitro-alcohols.  E.  Schmidt,  A. 
Ascherl,  and  L.  Mayer  (Ber.,  1925,  58,  [£],  2430 — 
2434;  cf.  A.,  1923,  i,  288). — The  conditions  under 
which  aliphatic  nitro-alcohols  can  bo  reduced  to  the 
corresponding  hydroxylamines  without  simultaneous 
formation  of  the  amines  have  been  determined.  The 
success  of  the  method  appears  to  depend  on  the 
maintenance  of  a  suitable  hydrogen-ion  concentration 
in  the  solution. 

The  preparation  of  a. -nitropenlan-fi-ol,  b.  p.  87 — 
88°/3  mm.,  df  1-0847,  1-4421,  a-nitro-y-methyl- 

butan-p-ol,  b.  p.  83 — 84°/4  mm.,  and  a-nitro-8- 
methylpentan-p-ol,  b.  p.  90 — 91°/2  mm.,  99 — 100°/ 
6  mm.,  df  1-0519,  nf,  1-4433,  is  described  in  detail. 
Reduction  is  effected  with  hydrogen  in  the  presence 
of  palladised  barium  sulphate.  Nitromethane  and 
a-nitropropan-3-ol  in  aqueous  solution  in  the  presence 
of  oxalic  acid  give  hydro.rylaminomeihane.  oxalate 
(NHMe-0H)2,C2H204,  m.  p.  158°  (decomp.),  and 
a.-hydroxylaminojtropan-$-ol  oxalate,  m.  p.  111° 
(decomp.).  In  96%  alcoholic  solution,  a-nitrobutan- 
(3-ol  and  a-nitropentan-(5-ol  similarly  afford  a -hydroxyl- 
aminobvlan-$-ol  oxalate,  m.  p.  100 — 101°  (dccomp.), 
and  a -hydroxylaminopentan-fi-ol  oxalate,  m.  p.  99° 
(decomp.),  whereas  for  the  production  of  tx-hydroxyl- 
amino-S-methylpentan-^-ol  oxalate,  decomp.  144 — 145°, 
the  addition  of  acetic  acid  is  necessary.  a-Nitro-y- 
methylbutan-p-ol  is  hydrogenated  in  aqueous  alcoholic 
solution  in  the  presence  of  oxalic  acid  to  a-hydroxyl- 
amino-y-methylbutan-$-ol  oxalate,  m.  p.  106 — 108° 
(decomp.),  whereas  the  production  of  a-hydroxyl- 
amino-octan-$-ol  oxalate,  decomp.  142 — 143°,  requires 
the  simultaneous  presence  of  acetic  acid. 

H.  Wren. 

Catalytic  preparation  of  ethyl  ether  from 
ethyl  alcohol  by  means  of  aluminium  oxide. 
R.  H.  Clark,  W.  E,  Graham,  and  A.  G.  Winter 
(J.  Amer.  Chem.  Soc.,  1925,  47,  2748—2754). — By 
passing  ethyl  alcohol  vapour  over  aluminium  oxide  at 
250°,  an  80-8%  conversion  into  ethyl  ether  and  water 
was  obtained  (cf.  Pease  and  Yung,  A.,  1925,  ii,  37) 
and  the  reversibility  of  the  reaction  confirmed  by 
demonstrating  the  formation  of  alcohol  when  ether 
and  water  are  passed  in  oquimolecular  proportions 
over  the  catalyst  at  the  same  temperature.  The 
catalysts  were  prepared  (a)  by  precipitating  aluminium 
hydroxide  slowly  from  an  8%  solution  of  sodium  alum- 
inate  (A1203  :  NazO=l  :  2)  with  0-25A -sulphuric  acid, 
washing  the  precipitate  free  from  sulphate  with  cold 
water,  washing  again  with  hot  water,  and  drying  by 
heating  gradually  to  400° ;  ( b )  by  precipitating  a  10% 
solution  of  the  same  salt  slowly  with  carbon  dioxide 
and  drying  the  washed  precipitate  at  350° ;  and  (c) 
by  allowing  a  similar  10%  solution  to  deposit  alumina 
by  hydrolysis  on  keeping.  Catalysts  prepared  by  the 
last  two  methods  gave  yields  of  ether  lower  than 
50%  unless  complete  removal  of  alkali  was  effected 
by  repeated  heating  to  400°  and  washing  in  hot  water. 
Catalyst  (c),  when  free  from  alkali,  gave  the  highest 
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yields.  No  diminution  in  activity  of  the  catalysts 
was  observed  after  the  conversion  of  1500  c.c.  of 
alcohol.  A  corrected  table  and  chart  are  given  for 
the  determination  of  ether  in  mixtures  of  ether, 
alcohol,  and  water  by  the  method  of  Pease  and  Yung 
(i loc .  cit.).  F.  G.  Willson. 

Preparation  of  aliphatic  ethers.  J.  B.  Sen- 
derens  (Compt.  rend.,  1925,  181,  698 — 700;  cf.  A., 
1923,  i,  432;  1924,  i,  638;  1925,  i,  113). — Four  more 
others  have  been  obtained  by  heating  the  correspond¬ 
ing  alcohol  with  the  proportion  (by  volume)  of  sul¬ 
phuric  acid  mentioned  at  the  temperatures  given  : 
n-heptyl  ether,  b.  p.  261-5°/745  mm.,  with  3%  of  con¬ 
centrated  sulphuric  acid  at  145°  ;  cetyl  ether,  m.  p.  55°, 
decomp,  about  300°,  with  4%  of  sulphuric  acid  tri¬ 
hydrate  at  145°;  sec  .-amyl  ether,  b.  p.  162°  (corr.)/74S 
mm.,  df  0-775,  with  2-5%  of  concentrated  sulphuric 
acid  at  120° ;  allyl  ether,  with  20%  of  sulphuric  acid 
trihydrate  at  105°.  With  increase  in  mol.  wt.  less 
acid  is  required  to  accomplish  etherification  and 
secondary  require  less  acid  than  primary  alcohols. 

L.  H.  Hewitt. 

Organic  phosphoric  acid  derivatives.  I. 
Formation  of  primary  phosphoric  esters.  F. 
Zetzsche  and  M.  Nachmann  (Helv.  Chim.  Acta, 
1925,  8,  943 — 945). — Monoalkyl  phosphates  have 
been  obtained,  in  9 — 17%  yield,  as  barium  salts  by 
interaction  of  organic  halides  with  an  aqueous- 
alcoholic  solution  of  silver  dihydrogen  phosphate  in 
presence  of  an  excess  of  phosphoric  acid  to  prevent 
the  formation  of  the  di-silver  salt.  The  following  are 
described  :  barium  benzyl  phosphate,  CH2Ph-0-P03Ba ; 
barium  allyl  phosphate,  -fH20;  barium  fi-bromoethyl 
phosphate,  +Et0H+H20;  barium  y-iodo-fi-hydroxy- 
propyl  phosphate,  +EtOH,  from  di-iodo-n-propyl 
alcohol,  and  barium  y-bromo-i\-propyl  phosphate, 
+EtOH,  from  trimethylene  dibromide. 

G.  M.  Bennett. 

Oxidation  of  secondary  mercaptans.  P.  A. 
Levene  and  L.  A.  Mikeska  (J.  Biol.  Chem.,  1925, 
65,  515 — 518). — /-p-Iodoi'sohexanc  was  converted 
(with  some  raccmisation)  into  the  corresponding 
mercaptan,  the  least  racemised  preparation  of  which 
had  [a]'"  +21-21°;  on  oxidation  with  nitric  acid 
this  yielded  f-isohexane-p-sulphonic  acid,  [a]f( 
—6-68°;  afi-diphenylethyl  mercaptan,  [a]™  +8-56°, 
gave,  on  oxidation,  <z$-diphcnylethylsulphonic  acid, 
[ajg  —36-40°.  This  reversal  of  rotation  on  oxidation 
is  similar  to  that  observed  in  the  case  of  other  mer¬ 
captans  (A.,  1924,  i,  940)  and  resembles  that  accom¬ 
panying  the  halogenation  of  secondary  alcohols  (cf. 
this  vol.,  45).  The  latter  fact  suggests  that  the  stereo¬ 
chemical  relationships  between  the  mercaptans  and 
the  sulplionic  acids  are  similar  to  those  between  the 
alcohols  and  their  halogen  derivatives. 

C.  R.  Harington. 

Occurrence  of  free  radicals  in  chemical 
reactions.  IV.  Decomposition  by  iodine  of 
silver  salts  of  organic  acids.  H.  Wieland  and 
F.  Fischer  (Annalen,  1925,  446,  49 — 76). — By  the 
interaction  of  iodine  with  the  silver  salts  of  organic 
acids,  the  complex  substances  described  by  Simonini 


(A.,  1893,  i,  391)  can  be  isolated.  The  formula 

[-OOCRl 

Ag<-  OOCR  r  *s  Prc^crret^  t°  that  suggested  by 

Simonini.  T  ic  decomposition  of  these  complexes  by 
water  and  by  heat  has  been  studied  for  the  following 
acids  :  acetic,  hcxoic,  phenylacetic,  triphenylacetic, 
cholic,  crotonic,  cinnamic,  phenylpropiolic,  benzoic, 
glycollic,  lactic,  mandelic,  benzilic,  oxalic,  succinic, 
tartaric,  glutaric,  adipic,  phthalic,  hexahydrophthalic, 
maleic,  and  fumaric,  and  for  ethyl  hydrogen  succinate. 
With  water  they  all  react  thus  :  3(R-C02)2AgI+ 
3H20  — ->  6R-C02H+2AgI+AgI0a,  the  complex 
taking  up  hydrogen  with  the  formation  of  silver 
hypoiodite,  which  passes  into  the  iodide-iodate  mix¬ 
ture.  The  thermal  decomposition  of  the  complex  in 
the  fatty  acid  series  leads  to  the  formation  of  esters  : 
(R-C02)2AgI — >  R-C'02R+  C02+ Agl  (cf.  Heiduschka 
and  Ripper,  A.,  1923,  i,  894)  and  the  same  occurs  to 
a  less  extent  in  the  aromatic  series  (except  phthalic 
acid,  cf.  Birnbaum  and  Reinherz,  A.,  1882,  970).  The 
complexes  from  many  acids  evolve  only  a  small 
amount  of  carbon  dioxide  and  the  acid  is  largely 
regenerated,  hydrogen  being  withdrawn  from  a 
part  of  the  substance  thus  :  2(RH-C02)2AgI  — y 
2RH-C02H+(R-C02)2AgI+AgI.  Far  more  than  half 
the  original  acid  is  regenerated,  showing  that  a  com¬ 
plex  which  has  once  lost  hydrogen  tends  to  lose  more. 
The  complex  from  succinic  acid  yields  maleic  acid  (cf. 
Birnbaum  and  Gaier,  A.,  1880,  801),  that  from 
glutaric  acid  yields  y-butyrolactone  (cf.  Windaus  and 
Klanhardt,  A.,  1921,  i,  392)  and  that  from  ethyl 
hydrogen  succinate  yields  ethyl  $-carbethoxyethyl 
succinate,  b.  p.  166 — 171°/12  mm.  In  no  case  could 
a  hydrocarbon  be  isolated  during  the  decomposition 
of  the  complex  and  hence,  contrary  to  the  statement 
of  Birnbaum  and  Gaier  {loc.  cit.),  the  mechanism 
cannot  be  similar  to  those  of  the  Kolbe  electrolysis  or 
the  decomposition  of  diacyl  peroxides  (cf.  Fichter  and 
Fritsch,  A.,  1923,  i,  438).  It  is  concluded  that  the 
free  radical  R-COa  does  not  take  part  in  any  of  the 
reactions,  but  that  the  complex  as  a  whole  is  always 
involved.  R.  W.  West. 

Do  free  alkyl  radicals  occur  in  the  Kolbe 
electrochemical  synthesis  of  hydrocarbons  ? 
H.  Erlenmeyer  (Helv.  Chim.  Acta,  1925,  8,  792 — 
797). — The  production  of  methyl  bromide  or  iodide, 
when  the  Kolbe  electrolysis  of  potassium  acetate  is 
carried  out  in  presence  of  sodium  bromide  or  iodine, 
which  has  been  cited  as  evidence  for  the  transitory 
existence  of  free  radicals,  has  now  been  shown  to 
occur  only  to  the  extent  of  a  0-5%  current  yield, 
whereas  the  figure  for  by-products  normally  present 
is  2 — 3%.  Moreover,  the  usual  yield  of  ethane  is 
still  obtained  in  these  experiments.  The  formation  of 
methyl  halide  is  accounted  for  on  the  assumption  that 
peracetic  acid  occurs  at  the  anode,  and  reacts  as 
follows :  Me-C03H+HX=MeX+C02+H20,  this 

reaction  having  been  found  to  occur  with  synthetic 
peracetic  acid.  G.  M.  Bennett. 

Action  of  phenylhydrazine  and  hydrazine  on 
fats  and  fatty  acids.  J.  van  Alp  hen  (Rec.  trav. 
chim.,  1925,  44,  1064 — 1070). — The  observations  of 
Falciola  (A.,  1920,  i,  476)  as  to  the  action  of  hydrazine 
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on  fats  have  been  repeated,  using  an  absolute  methyl- 
alcoholic  solution  of  hydrazine,  and  the  direct  form¬ 
ation  of  the  hydrazides  of  the  fatty  acids  has  been 
confirmed.  Not  only  oleic  acid,  but  also  the  unsatur¬ 
ated  acids  of  linseed  oil  are  reduced  in  the  process, 
yielding  stearylhydrazide.  The  substitution  of 
phenylhydrazine  for  hydrazine  leads  to  the  production 
of  phenylhydrazides  of  -each  acid  without  any 
reduction  of  the  unsaturated  acids.  The  fatty  acids 
are  isolated  from  the  hydrazides  by  heating  with 
dilute  sulphuric  acid  and  benzaldehyde.  Palmityl- 
phenylhydrazide,  m.  p.  110-5°,  is  prepared  by  heating 
the  acid  or  its  esters  with  phenylhydrazine  at  130 — 
150° ;  its  m.  p.  is  not  depressed  by  admixture  of 
stearylphenylhydrazide.  Ricinoleylphenylhydrazide, 
m.  p.  63°,  is  obtained  in  a  similar  manner  from  castor 
oil.  Stearylhydrazide  reacts  with  aldehydes  to 
yield  stearylhydrazones ;  benzylidenestearylhydrazone, 
C17H35-CO-NH-N:CHPh,  m.  p.  83°,  and  o-nitro- 
benzylideneslearylhydrazone,  m.  p.  97-5°,  are  described. 

G.  M.  Bennett. 

Action  of  halogens  on  acraldehyde  in  dilute 
aqueous  solution.  Trihalogenated  propionic 
acids.  A.  Berdande  (Bull.  Soc.  chim.,  1925,  [iv], 
37,  1385 — 1394). — a-Monosubstituted  acraldehydes 
are  readily  obtained  by  the  action  of  halogens  on 
acraldehyde  in  dilute  aqueous  solution.  It  is 
improbable  that  hypochlorous  or  hypoiodous  acid  plays 
any  part  in  the  reaction,  since  under  the  conditions 
described  these  acids  yield  only  traces  of  the  a-halogen- 
ated  acraldehyde.  Thus  acraldehyde  with  1  mol.  of 
2-67%  bromine  water  gives  an  80%  yield  of  oc-bromo- 
acraldehyde,  rig  T501,  d  T67  when  freshly  distilled, 
increasing  to  T90  after  15  days  at  25°.  Bromine  in 
ethereal  solution  converts  it  into  aap-tribromoprop- 
aldehyde,  oxidised  by  fuming  nitric  acid  (cf.  Moureu 
and  Chaux,  A.,  1924,  i,  1281)  to  aa(3-tribromopropionic 
acid,  m.  p.  94°  (yield  70%).  The  ethyl  ester  has  da 
2-084,  ?ijj  1-532,  b.  p.  140 — 142°/30  mm.  Similarly, 
chlorine  in  carbon  tetrachloride  gives  (yield  75%) 
afi-dichloro-a-bromopropaldehyde,  b.  p.  81°/45  mm., 
da  1-83,  rif,  1-511,  oxidised  to  a$-dichloro-a-bromo- 
propionic  acid,  m.  p.  61 — 62°  (ethyl  ester,  b.  p.  132 — 
133°/45  mm.,  da  1-161,  1-482).  a-Chloroacraldc- 

hyde,  obtained  in  50%  yield,  similarly  yields  ax$-tri- 
chloropropaldehyde,  b.  p.  63°/42 — 45  mm.,  dP  1-470, 
7if,  1-473,  oxidised  to  aa(i-trichloropropio7iic  acid,  m.  p. 
50 — 52°  (ethyl  ester,  b.  p.  121°/55  mm.,  da  1-36,  uP 
1-458),  and  a-chloro-a$-dibromopropaldehyde,  b.  p. 
105°/55  mm.,  2-17,  rig  1-548.  <x-Chloro-x$-dibromo- 
propionic  acid,  m.  p,  73°,  its  calcium  salt  (+2H20, 
lost  at  110°),  and  ethyl  ester,  b.  p.  142 — 143°/45  mm., 
d°  1-84,  n“  1-504,  are  described,  a -Iodoacraldehyde, 
b.  p.  37°/8 — 9  mm.,  da  1-82,  is  obtained  in  25%  yield 
by  the  action  of  iodine  in  aqueous  potassium  iodide. 
The  product  rapidly  becomes  very  viscous,  probably 
through  polymerisation,  as  the  analytical  figures 
remain  unchanged.  R.  Brightman. 

isoOleic  acid  and  other  unsaturated  fatty 
acids  formed  by  distillation  of  t-hydroxystearic 
acid.  V,  Vesely  and  H.  Majtl  (Chem.  Listy,  1925, 
19,  345 — 356). — Pure  t-hydroxystearic  acid  yields  on 
distillation  a  solid  consisting  of  a  eutectic  mixture  of 


A‘-elaidic  and  A9-elaIdic  (isooleic)  acids,  and  a  liquid 
containing  ordinary  oleic  acid  and  its  A* -isomer ide. 

B.  W.  Anderson. 


Structure  of  chaulmoogric  and  hydnocarpic 
acids.  R.  L.  Shriner  and  R.  Adams  (J.  Amcr. 
Chcm.  Soc.,  1925,  47,  2727 — 2739). — Chaulmoogric 
acid  is  reduced  rapidly  by  hydrogen  in  alcoholic 
solution  in  presence  of  platinum  oxide  to  dihydro- 
chaulmoogric  acid,  m.  p.  71 — 72°  (cf.  Barrowcliff 
and  Power,  J.C.S.,  1907,  91,  557),  hydnocarpic  acid 
yielding  similarly  dihydrohydnocarpie  acid,  m.  p. 
64 — 65°  (cf.  Dean  and  Wrenshall,  A.,  1921,  i,  91 ; 
U.S.  Pub.  Health  Bull.,  1924,  141,  25).  Methyl 
chaulmoograte  and  methyl  hydnocarpate  are  reduced 
analogously,  with  formation  of  methyl  dihydrochaul- 
moograte,  m.  p.  27°,  b.  p.  204 — 205°/10  mm., 
0-9018,  ng  1-4356,  and  methyl  dihydrohydnocarpate, 
b.  p.  187— 188°/10  mm.,  0-9057,  rig  1-4523. 
Bromodihydrochaulmoogric  acid  (cf.  Power  and 
Gornall,  J.C.S.,  1904,  85,  838,  851),  m.  p.  37—38°, 
is  converted  by  the  action  of  alcoholic  potassium 
hydroxide  into  a  mixture  containing  22%  of  chaul- 
moogric  acid.  Ethyl  bromodihydrochaulmoograte, 
[«]„  +7-1°,  obtained  by  the  action  of  hydrogen 
bromide  on  ethyl  chaulmoograte  in  light  petroleum, 
yields  similarly  a  mixture  containing  5-4%  of  chaul¬ 
moogric  acid.  Oxidation  of  this  mixture  with  dilute 
aqueous  potassium  permanganate  at  18 — 20°, 

followed  by  esterification  of  the  product  with  methyl 
alcohol,  affords  a  methyl  ester,  m.  p.  64 — 65°,  b.  p. 
220 — 250°/9  mm.,  which,  on  hydrolysis,  yields  the 
corresponding  acid,  m.  p.  125—126°,  previously 
designated  by  Barrowcliff  and  Power  (loc.  cit.)  as 
y-keto-fi-methyl-n-pentadecane-aa'-dicarboxylic  acid. 
On  reduction  with  amalgamated  zinc  and  hydro¬ 
chloric  acid,  however,  this  ketonic  acid  affords 
re-hexadecane-aa'-diearboxylic  acid,  m.  p.  118°,  which 
was  synthesised  by  the  electrolysis  of  potassium 
ethyl  sebacate,  and  is  therefore  S-keto-w-hexadecanc- 
aa'-dicarboxylic  acid,  its  derivation  from  chaul¬ 
moogric  acid  being  formulated  as  follows  : 


CH  -CH  >CH‘[CH-]i2-C°2Et 

2  2  —TT  .  ..  .  .  . 


S^>CKCHJ 


CHyCHBr. 

CHo>CH-[cH2]12-C°2Et 


KOII 
- >- 


L2  Wii2 

KMnQ, 

•CO,H  — > 


C02H-[CH2]3-C0-[CH2]12-C02H . 


On  treatment  with  ozone  in  glacial  acetic  acid 
solution,  followed  by  decomposition  of  the  ozonidc 
according  to  the  method  of  Hclferich  and  Schafer 
(A.,  1925,  i,  7),  chaulmoogric  acid  yields  a  vitreous 
solid,  which,  when  treated  with  dry  ammonia  in  ether, 
yields  ammonium  ay-dialdehydo-n-pentadecane-*'- 
carbozylate,  and,  when  oxidised  with  chromic  acid  in 
glacial  acetic  acid,  followed  by  esterification  with 
methyl  alcohol,  affords  trimethyl  ?i-pentadccane- 
ax'y-tricarboxylate,  m.  p.  37 — 38°,  identical  with 
that  obtained  by  esterification  of  the  acid  produced 
by  direct  oxidation  of  chaulmoogric  acid  with  potass¬ 
ium  permanganate  (cf.  Power,  loc.  cit.).  Methyl 
chaulmoograte  yields,  similarly,  a  liquid,  non-purifi- 
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ablo  produot,  from  which,  on  treatment  with  hydr- 
oxylamine,  the  dioxime  of  methyl  ay-dialdehydo- 
n-pentadecane-a.' -carboxylate,  in.  p.  93 — 94°,  was 
obtained.  An  isomeric  dioxime,  m.  p.  102 — 103°, 
was  produced  under  different  conditions.  Consider¬ 
ation  of  the  above  reactions,  and  a  review  of  other 
transformations  of  chaulinoogric  acid,  lead  to  the 
conclusion  that  the  cyc/opentene  form  of  Power’s 
suggested  tautomeric  structure  gives  adequate  repre¬ 
sentation  of  the  structure  of  chaulinoogric  acid,  and 
that  it  is  not  actually  a  tautomeric  substance. 

F.  G.  WlLLSON. 

Action  of  ethyl  acetopyruvate  on  diazonium 
hydroxides.  Favrel  and  C.  H.  R.  Z.  Jean  (Bull. 
Soc.  chirn.,  1925,  [iv],  37,  1238 — 1241), — The  sodium 
derivative  of  ethyl  acetopyruvate  reacts  readily  with 
diazonium  compounds  cither  in  acetic  acid  or  in  the 
presence  of  a  large  excess  of  hydrochloric  acid,  yield¬ 
ing  crystalline  substances  which  arc  soluble  in  alkali 
and  are  provisionally  regarded  as  hydrazones  of  the 
type  C02Et-COU(COMe)iN’NHAr.  Benzcncdiazon- 
iutn  chloride  in  acetic  acid  gives  96%  of  the  theoretical 
yield  of  tho  y-phenylhydrazone  of  ethyl  acetopyruvate, 
m.  p.  Ill — 112°;  in  hydrochloric  acid  the  yield  is 
7S%.  Tho  y-o-tolylhydrazone,  lemon-yellow  needles, 
m.  p.  67 — 6S°;  y-p-tolylhydrazone,  green,  m.  p.  113 — - 
114°;  y-o-nitrophenylhydrasone,  yellow,  m.  p.  144 — 
145°;  y-m-nitrophenylhydrazone,  m.  p.  106 — 107°; 
y-p-nitrophenylhydrazone,  m.  p.  137 — 138°;  y-m- 
chlorophenylhydrazone,  yellow,  m.  p.  91 — 92°,  and 
the  y-m-bromophenylhydrazone,  m.  p.  99 — 101°,  are 
similarly  obtained  in  yields  varying  from  73%  to 
99%  of  theory.  It.  Brichitman. 

Oxidation  of  oxalic  acid  with  potassium 
permanganate.  G.  Scheff  (Biochem.  Z.,  1925, 
160,  390—397). — When  potassium  permanganate  in 
excess  reacts  with  oxalic  acid  in  the  presence  of 
sulphuric  acid  at  70°,  the  reduction  is  greater  than 
that  calculated  from  the  equation  2  IOIn04  -|-  3H.,S04 
+5C2H2O4=K2SO4+2MnSO4+10CO2+SH2O.  "  If 

the  reaction  time  is  constant,  the  permanganate 
reduced  is  proportional  to  the  oxalic  acid  present. 
The  secondary  reaction,  which  is  not  completed  in 
30  min.,  is  thought  to  be  2KMn04-f  3MnS04-i-2H20 
=K2S04-f 2H2S04+5Mn02.  E.  C.  Smith. 

Configuration  of  aa'-dihromodihasic  acids. 
IV.  aa'-Dibromoglutaric  acids.  H.  R.  Inc,  and 
W.  H.  Perkin,  jun.  (J.C.S.,  1925,  127,  23S7— 2399 ; 
cf.  ibid.,  1921,  119,  1393;  A.,  1924,  i,  1039,  1162).— 
Dibromination  of  glutaric  acid  yields  a  mixture  of 
meso-aoc'-dibromoglutaric  acid,  m.  p.  170°,  and  the 
dl- acid,  m.  p.  142°.  The  methyl  and  ethyl  esters 
have  been  prepared  by  Ingold’s  method  (ibid.,  1921, 
119,  316).  Ethrjl  a* -dibromoglutarate,  b.  p.  162°/ 
14  mm., is  an  inseparable  mixture  of  the  twoisomerides. 
Methyl  moso-a %  -dibromoglutarate,  m.  p.  45°,  was 
obtained  by  boiling  the  me-so-acid  in  methyl  alcohol 
containing  10%  of  sulphuric  acid,  while  the  dl-esZer, 
obtained  similarly  from  the  (ZZ-acid,  forms  an  oil, 
b.  p.  143 — 145°/10  mm.  By  heating  the  dibromo- 
esters  in  methyl  alcohol  with  sodium  iodide,  a  solid 
methyl  ax'-di-iodoglutarate,  m.  p.  75°,  and  a  liquid 
ester  were  obtained. 


Methyl  and  ethyl  dibromoglutarates  were  con¬ 
densed  with  tho  sodium  derivatives  of  malonic, 
cyanoacetic,  bcnzoylacetic,  and  acetoacetic  esters. 
In  each  case  a  cycZobutane  ester  (I)  and  a  bromo- 
cycZopropane  ester  (II)  were  formed  : 


(I) 


CH,/ 


•CH-C02Et(Me) 

2;  3>CR-CO,Et(Me) 
x-CH-C02Et(Mc) ' 


R=CO<>Et,  CN,\ 
,  COPh"  CO-Me  ) 


qtt  <^'CH,C02Et(Me)  prj  <^'C(CO,>Et),(/0 

2^CBr-CO,Et(Mc)  2  C(COJGt)-CH-CO,Et 

(II.)  (III.) 


In  the  case  of  sodiomalonic  ester,  the  compound  II 
further  condenses  to  the  sodium  derivative  of  ethyl 
kctodicycZopcntanetricarboxylatc  (III).  Tho  cyclo- 
butane  ester  predominates  (yield  70 — 80%  in  one 
case)  when  the  condensation  is  carried  out  in  absence 
of  alcohol,  e.g.,  in  benzene.  Ethyl  bromocyclopropane- 
dicarboxylate  on  hydrolysis  yields  l-bromocyclopro- 
panc-1  :  2-dicarboxylic  acid,  m.  p.  175°  ( aniline  salt, 
m.  p.  132°).  Ethyl  cyclobutane-l  :  2  :  2  :  3 -tetracarb- 
oxylate  is  an  oil,  b.  p.  195 — 198°/12  mm.  Methyl 
cyclo butanetetracarboxylate  exists  in  a  solid,  m.  p. 
78°,  and  a  liquid,  b.  p.  193 — 195°/15  mm.,  form. 
Pure  meso-  and  dl- isomer  ides  of  methyl  dibromo- 
glutarate,  separately  condensed  in  benzene  solution 
with  methyl  malonate,  gave  in  each  case  a  mixture 
of  the  solid  and  liquid  forms  of  the  cycZobutane  ester, 
so  that  these  condensations  yield  no  evidence  as  to 
the  configurations  of  the  dibromoglutaric  esters. 
A  similar  result  was  obtained  in  condensations  with 
methyl  cyanoacetatc.  Descriptions  are  given  of 
cthyl-2-cyanocyc\obutane-l  :  2  :  3 -tricarboxylate,  b.  p. 
210 — 215°/20  mm. ;  methyl  2-cyanoeyc\6bulane- 
1:2:  3-tricarboxylate,  solid  form,  m.  p.  Ill — 112°; 
liquid  form,  b.  p.  185 — 190°/12  mm. ;  ethyl  2-benzoyl- 
cycloZ)«Z»ne-l  :  2  :  3- tricarboxylate ,  and  ethyl  2-acetyl- 
cyclobulane-l  :  2  :  ^-tricarboxylate,  b.  p.  195°/18  mm. 
Hydrolysis  of  cycZobutanetetracarboxylic  esters  yields 
a  mixture  of  cis-  and  Zra«s-cycZobutane-l  :  2  :  3-tri- 
carboxylic  acids  (Goldsworthy  and  Perkin,  J.C.S., 
1914,  105,  2665).  The  irans-iorm  has  been  partly 
resolved  into  two  optical  enantiomorphs  by  crystal¬ 
lisation  of  the  quinine  salt.  A.  Davidson, 


Addition  of  cyanoacetic  esters  to  esters  of 
glutaconic  and  p-methylglutaconic  acids.  E.  P. 
Kohler  and  G.  H.  Reid  (J.  Amcr.  Chem.  Soc.,  1925, 
47,  2803 — 2S11). — Using  carefully  purified  materials, 
methyl  cyanoacetate  condenses  with  dimethyl  glut- 
aconate  in  methyl  alcohol  in  presence  of  just  sufficient 
sodium  methoxide  to  ensure  alkalinity,  with  formation 
of  the  normal  additive  product  (yield  about  82%), 
which  is  converted,  by  the  action  of  hydrochloric 
acid,  into  methanetriacetic  acid  (cf.  Dreifuss  and 
Ingold,  J.C.S.,  1923,  123,  2967),  of  which  the  dianilic 
acid  has  m.  p.  206°  (cf.  Ingold,  ibid.,  1921,  119,  352). 
The  yield  of  condensation  product  is  greatly  reduced 
when  Thorpe  and  Wood’s  procedure  is  followed  (ibid., 
1913,  103,  1597),  or  if  the  reactants  are  not  carefully 
freed  from  water  and  acid.  Under  similar  conditions, 
no  reaction  was  observed  between  ethyl  cyanoacetate 
and  the  ethyl  esters  of  cither  of  the  isomeric  [3-mcthyl- 
glutaconic  acids.  Operating  under  the  conditions  of 
Thorpe  and  Wood  (loc.  ext-),  a  pale  yellow  liquid,  b.  p. 
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yields  bromomethanesul phonic  acid  ( barium  salt  -j-H20). 
On  the  other  hand,  when  the  barium  or  ammonium 
salt  is  heated  at  160 — 190°  with  excess  of  base  it 
suffers  a  profound  decomposition.  The  potassium 
salt  is  quantitatively  reduced  in  cold  aqueous  solution 
by  potassium  sulphite  to  give  sulphoacetic  acid. 

G.  M.  Bennett. 

Reduction  of  aldehydes  and  ketones  in  the 
presence  of  platinum-black.  M.  Fatllebin  (Ann. 
Chinn,  1925,  [x],  4,  156— 1S2).— The  effect  of  im¬ 
purities  present  in  the  catalyst  on  the  products 
obtained  by  the  catalytic  reduction  of  aldehydes  and 
ketones  with  platinum-black  have  been  studied  by 
the  preparation  of  a  pure  platinum  catalyst  to  which 
known  amounts  of  iron,  aluminium,  and  silica  were 
added.  The  catalyst  was  prepared  by  the  method 
of  Loew  (A.,  1890,  453),  the  metallic  impurity  being 
introduced  before  the  reduction  of  the  chloroplatinic 
acid.  The  essential  factors  for  the  preparation  of 
an  active  catalyst  are  that  the  reduction  should 
proceed  slowly,  and  be  carried  out  at  a  low  temperature 
by  the  slow  addition  of  the  alkali,  and  the  precipitated 
platinum  well  washed  and  aerated.  In  the  reduction 
of  aliphatic  ketones  without  a  solvent,  the  use  of  a 
pure  platinum  catalyst  favours  the  reduction  of  the 
carbonyl  group  to  a  methylene  group,  the  hydro¬ 
carbon  being  the  main  or  sole  product.  Thus  acetone 
yields  propane,  methyl  ethyl  ketone  yields  butane 
and  sec.-butyl  alcohol,  and  methyl  propyl  ketone 
yields  pentane.  In  aqueous  solution,  acetone  also 
yields  only  the  hydrocarbon  when  a  platinum-silica 
catalyst  is  used.  In  all  cases,  the  use  of  a  platinum- 
iron  catalyst  (iron  5 — 10%)  causes  almost  quantitative 
reduction  to  the  secondary  alcohol,  no  hydrocarbon 
being  produced.  In  the  reduction  of  ethyl  aceto- 
acetate,  either  without  solvent  or  in  ether  or  ?i-hexane 
solution,  a  pure  platinum  catalyst  yields  only  ethyl 
butyrate,  whilst  with  a  platinum-iron  catalyst 
quantitative  reduction  to  ethyl  p-hydroxybutyrate 
occurs.  A  platinum-aluminium  catalyst  gave  similar 
results,  only  a  trace  of  ethyl  butyrate  being  obtained, 
but  a  platinum-silica  catalyst  yielded  both  reduction 
products,  its  action  being  intermediate  between  that 
of  the  pure  platinum  and  the  platinum-iron  catalysts. 
In  alcoholic  solution,  however,  with  a  pure  platinum 
catalyst  comparable  yields  of  the  two  reduction 
products  were  obtained,  this  solvent  favouring  the 
production  of  the  hydroxymethylene  rather  than 
the  methylene  group.  Ethyl  p- hydroxy  butyrate  is 
not  an  intermediate  in  the  reduction  of  ethyl  accto- 
acetate  to  ethyl  butyrate,  since  it  is  not  reduced  by 
the  platinum  catalyst  in  ether  or  ethyl  acetate  solu¬ 
tions-  J.  W.  Baker. 

Hydrogenation  of  aldehydes  and  ketones  in 
the  presence  of  platinum-black.  Hydroxy- 
substituted  styryl  methyl  ketones.  M.  Faxllebin 
(Ann  Chim.,  1925,  [x],  4,  410 — 496).— The  use  of 
pure  platinum- black  and  of  platinum- black  contain¬ 
ing  iron,  aluminium,  or  silica  (cf.  preceding  abstract) 
has  been  extended  to  the  catalytic  reduction  of  a  large 
number  of  ketones  and  aldehydes  of  the  type 
R-CHiCH-CO-CHg  and  R-CHO,  where  R  is  a  sub¬ 
stituted  phenyl  group.  In  general,  subsequent  to 
the  reduction  to  the  corresponding  saturated  ketone 


which  is  the  primary  reaction,  the  use  of  a  platinum- 
iron  catalyst  causes  quantitative  reduction  of  the 
carbonyl  group  to  a  secondary  alcoholic  group,  whilst 
with  a  pure  platinum  catalyst  it  is  reduced  to  a 
methylene  group,  followed  by  deep-seated  reduction 
in  the  benzene  nucleus.  Reduction  of  a  methoxy- 
group  attached  to  the  nucleus  also  occurs  in  this 
case,  but  onljf  in  accordance  with  the  scheme  R-OMe 
— y  RH+Me-OH,  the  benzene  nucleus  being  always 
simultaneously  reduced  to  a  eyefohexane  ring.  The 
differential  effect  of  the  various  catalysts  is  also 
observed  in  the  reduction  of  aldehydes,  but  is  less 
sharply  defined,  the  platinum-iron  catalyst  giving 
a  quantitative  yield  of  the  secondary  alcohol,  whilst 
pure  platinum  causes  incomplete  reduction  to  the 
hydrocarbon,  the  action  of  the  two  catalysts  being 
more  similar  with  aromatic  aldehydes.  A  summary 
of  the  reductions  effected,  usually  in  acetic  acid  or 
ethyl  acetate  solution,  is  as  follows  :  o-methoxystyryl 
methyl  ketone  on  reduction  with  a  fatigued  catalyst 
(the  action  being  very  rapid)  yields  p-o -rnethory- 
phenylethyl  methyl  ketone,  b.  p.  147°/10  mm.,  81°/ 
0-16  mm.,  ra',?  1-5215,  d18  1-050,  which  on  reduction 
with  a  platinum-iron  catalyst  yields  8-o -melhoxy- 
phenylbnlan-(i-ol,  b.  p.  144°/13  mm.,  90 — 91°/0-5  mm., 
1-5245,  d18  1-044  ( benzoate ,  b.  p.  212°/19  mm., 
163°/0-3  mm.),  whilst  a  pure  platinum  catalyst 
yields  8-cj/cZohcxylbutan-p-ol  (main  product),  8-2- 
melhoxycyc\ohexylbutan-$-ol,  b.  p.  73°/0-16  mm., 
1-4625,  <P5  0-970  ( acetate ,  b.  p.  133-5—134°/ 
9  mm.,  nj}’’  1-4540,  cf*1'5  0-972),  S-c?/cfohexyl-tt-butane, 
S-o-methoxyphenylbutan-P-ol,  and  possibly  8-2-meth- 
oxycycZohexyl-n-butane ;  p-methoxystyryl  methyl 
ketone  yields  p-p-methoxyphenylethyl  methyl  ketone, 
which  with  a  platinum-iron  catalyst  yields  8-p-meiA- 
oxyphenylbutan-^-ol,  b.  p.  107°/0-5  mm.,  ng  1-5249, 
d16  1-042  ( acetate ,  b.  p.  160°/14  mm.,  104°/0-25  mm., 
?i'jj  1-4956,  d‘l  1-0322;  benzoate,  b.  p.  172°/0-3  mm., 
n"u  1-5427,  d58  1-080),  whilst  with  a  pure  platinum 
catalyst  it  yields,  in  addition,  S-cycdohexyl-w-butane, 
8A-viethoxycyc\ohexyl-n-butane,  b.  p.  47°/0-25  mm., 
1-4645,  d15  0-907,  ( ?)p-methoxyphenyl-?i-butane, 
8-cycfohexylbutan-P-ol,  8-4-mothoxycyclohexylbutan- 
P -ol,  b.  p.  8470-25  mm.,  ng  1-4635,  d17  0-956  ( benzoate , 
b.  p.  207  79  mm.,  15070-25  mm.,  ng  1-5101,  dn 

1-052).  Reduction  with  a  platinum-aluminium 
catalyst  yields  S-p-methoxyphenylbutan-P-ol  (60%) 
together  with  the  products  obtained  when  platinum 
is  employed,  and,  in  addition,  the  hydrocarbon 
S-p-methoxyphenyl-?i-butane.  Reduction  of  the 
8-p-methoxyphenylbutan-P-ol  yields  only  the  corre¬ 
sponding  8-cycfohexyl  and  8-4-methoxycyciohexyl 
alcohols,  and  this  compound  cannot,  therefore,  be 
an  intermediate  product  in  the  reduction  of  the 
original  ketone  with  a  pure  platinum  catalyst. 
Reduction  of  4-hydroxy-3-methoxystyryl  methyl 
ketone  yields  p-4-hydroxy-3-methoxyphenylethyl 
methyl  ketone  (zingcrone),  which  on  reduction  with 
a  platinum-iron  catalyst  gives  SA-hydroxy-3-methoxy- 
phenylbutan-fi-ol,  b.  p.  192°/15  mm.,  138°/0-25  mm., 
n£  1-5431,  d17  1-135  (diacetate,  m.  p.  46°,  b.  p.  143°/ 
0-25  mm.,  1-5000,  d20  1-121;  6ensof/Z-derivative, 
m.  p.  84°;  b.  p.  198°/’0-25  mm.);  3  :  4-dimethoxy- 
styryl  methyl  ketone  on  reduction  yields  p-3  :  4-di¬ 
me  thoxyphenylethyl  methyl  ketone,  which,  reduced 
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with  a  platinum-iron  catalyst,  yields  8-3  :  i-dimethoxy - 
phenylfaitan-fi-ol,  b.  p.  125°/0-2  mm.,  nJJ  1-5316, 
Z 18  1-095  ( acetate ,  b.  p.  132°/0-3  mm.,  n\]  1-509,  Zla 
1-086).  Reduction  of  piperonal  ketone  (cf.  Vavon 
and  Faillebin,  A.,  1919,  i,  447)  with  a  platinum-iron 
catalyst  yields  8-3  :  4-methylenedioxyphenylbutan-^-ol, 
b.  p.  168°/10  mm.,  120°/0-3  mm.,  1-5340,  dr1  1-146 
{acetate,  b.  p.  125°/0-5  mm.,  1-5104,  d1'  1-134; 
benzoate,  b.  p.  245°/13  mm.,  «iJ'°  1-5550,  Z'21'3  1-170), 
but  with  a  pure  platinum  catalyst  reduction  is 
difficult,  less  than  1  mol.  of  hydrogen  being  taken  up, 
and  no  definite  products  could  be  isolated.  By 
comparative  reduction  experiments  on  the  white 
and  yellow  forms  of  piperonal  ketone  (cf.  Haber, 
A.,  1891,  704)  the  author’s  view  that  the  yellow  form 
is  merely  piperonal  ketone  contaminated  with 
dipiperonal  ketone  (cf.  Vavon  and  Faillebin,  loc.  cit.) 
is  confirmed.  In  exception  to  the  general  behaviour, 
the  reduction  of  acetophenone  with  a  platinum-iron 
catalyst  yields  a  large  amount  of  the  hydrocarbon, 
ethylbenzene,  whilst  p-benzoquinone  is  reduced  to 
quinol.  isoValeraldehydc  and  heptaldehyde  with  a 
platinum  catalyst  yield,  respectively,  -pentane  and 
isoamyl  alcohol,  and  ?i-licptane  and  m-heptyl  alcohol, 
but  with  a  platinum-iron  catalyst  only  the  alcohol  is 
obtained.  Reduction  of  acetaldehyde  is  slow,  ethyl 
alcohol  being  the  only  product.  Benzaldeliyde  yields 
toluene,  methylcycZohexane,  and  benzyl  alcohol  when 
a  platinum  catalyst  is  employed,  and  a  quantitative 
yield  of  the  alcohol  when  iron,  aluminium,  or  iridium 
is  present  in  the  catalyst.  Reduction  of  the  enolic 
forms  of  ethyl  acetoacetate,  ethyl  oxalacetate,  and 
acetylacetone  were  studied,  the  products  obtained 
being  the  same  as  those  produced  from  the  ketonic 
modifications.  In  the  case  of  acetylacetone,  reduction 
with  a  platinum-iron  catalyst  yields  mainly  the 
dihydroglycol,  no  acetylacetonate  of  ferrous  iron 
being  formed,  but  with  a  platinum-aluminium 
catalyst  the  same  products  are  obtained  as  with  a 
pure  platinum  catalyst  (mainly  M-pentane),  the  alumin¬ 
ium  being  removed  as  its  acetylacetonate.  Two 
alternative  theories  to  explain  the  differential  action 
of  the  catalysts  are  discussed.  J.  W.  Baker, 

Acetone-isoacetone  equilibrium.  W.  L.  Evans 
and  W.  D.  Nicoll  (J.  Amer.  Cliem.  Soc.,  1925,  47, 
2789 — 2792). — When  freshly  precipitated  mercuric 
oxide  is  treated  with  acetone  in  presence  of  potassium 
hydroxide,  it  is  converted  into  the  compound 
(Me-CO.’CH2)2Hg,2HgO,  the  formation  of  which  was 
used  to  investigate  the  enolisation  of  acetone  to 
isoacetone  in  presence  of  alkali  (cf .  Evans  and  Looker, 
A.,  1922,  i,  102).  The  results  obtained  indicate  that 
the  enolisation  of  acetone  is  entirely  analogous  to 
that  of  ethyl  acetoacetate  and  similar  compounds. 
In  presence  of  0-0309.il/-alkali,  26-5%  of  the  acetone 
is  present  as  the  enolic  form.  Further  increase  in 
alkali  concentration  does  not  increase  the  enolisation, 
for  which  a  logarithmic  relationship  holds  from  the 
above  concentration  of  alkali  down  to  0-00214/. 

F.  G.  Willson. 

Partial  hydrolysis  of  sucrosephosphoric  acid 
to  Z-lsevulose  and  dextrosephosphoric  acid. 
J.  Hatano  (Biochem.  Z.,  1925,  159,  175 — 178). — 
Sucrosemonophosphoric  acid  is  warmed  with  dilute 


sulphuric  acid  until  the  first  traces  of  free  phosphoric 
acid  appear.  Dextrosemonophosphoric  acid  is 
isolated  as  the  barium  salt  and  Itevulose  demon¬ 
strated  in  the  residue.  E.  C.  Smith. 

Preparation  of  raffinose  from  cotton-seed 
meal.  D.  T.  Englis,  R.  T.  Decker,  and  A.  B. 
Adams  (J.  Amer.  Chejn.  Soc.,  1925,  47,  2724 — 2726). 
—See  B.,  1925,  1004. 

Sugars.  VI.  H.  Kiliani  (Ber.,  1925,  58,  [B], 
2344—2362;  cf.  A.,  1923,  i,  1059).— Although  the 
sodium  salt  of  Z-saccharolactone  crystallises  very 
readily  when  pure  and  is  sparingly  soluble  in  cold 
water,  it  is  not  suitable  for  the  isolation  of  /-saccharic 
acid  from  the  products  obtained  by  the  action  of 
nitric  acid  on  dextrose  or  starch,  since  its  separation 
is  readily  inhibited  by  the  presence  of  foreign  matter. 
It  is  remarkable  that  the  sodium  salt  readily  separates 
when  a  solution  of  Z-saccharolactone  in  water  is 
treated  with  crystalline  sodium  acetate,  but  not  when 
it  is  neutralised  by  sodium  hydroxide.  The  sodium 
salt  is  not  reduced  by  aluminium  or  sodium  amalgam 
to  glycuronic  aeid ;  the  free  lactone  is,  however, 
reduced  in  acid  solution  to  glycuronolactone  (yield 
30%). 

For  the  preparation  of  /-saccharic  acid  (cf.  Kiliani, 
loc.  cit.),  rice  starch  is  allowed  to  remain  in  contact 
with  nitric  acid  (20%)  in  proportion  of  1  g.  to  3-4  c.c. 
for  12  hrs.,  after  which  the  temperature  is  gradually 
raised  in  a  manner  depending  on  the  weight  of  starch 
taken.  The  product  is  finally  heated  for  several 
hrs.  at  100°,  after  which  the  oxalic  acid  is  removed 
by  calcium  carbonate.  The  residual  acid  solution 
is  neutralised  completely  with  potassium  hydroxide, 
concentrated  at  50°,  and  treated  with  so  much  acetic 
acid  that  potassium  hydrogen  Z-saecharate  is  formed. 
The  latter  is  crystallised  if  necessary  from  water  and 
transformed  successively  into  the  normal  potassium 
and  calcium  salt  from  which  Z-saccharomonolactonc 
is  obtained  by  the  aid  of  oxalic  acid.  The  lactone 
does  not  readily  pass  into  /-saccharic  acid  hi  aqueous 
solution  at  20-7°. 

The  following  method  is  very  suitable  for  the  pre¬ 
paration  of  Z-arabonic  acid  from  cherry  gum  (cf. 
Heuberg  and  Hirschberg,  A.,  1910,  i,  653).  The 
gum  is  hydrolysed  by  2%  hydrochloric  acid  at  100° 
and  the  filtered  solution  is  oxidised  with  bromine. 
After  neutralisation  of  the  acid  with  freshly  slaked 
lime,  the  solution  is  immediately  evaporated  until 
a  solid  skin  is  formed.  Calcium  Z-arabonate  separates 
very  slowly  from  the  cold  solution,  crystallisation 
usually  requiring  several  weeks  for  completion. 
The  crude  salt  is  very  easily  recrystalliscd  from 
water,  and  the  pure  salt  readily  gives  Z-arabonolactone 
after  treatment  with  oxalic  acid.  Brucine  Z-arabonate 
has  4H20  (cf.  Kef,  A.,  1908,  i,  5). 

For  the  preparation  of  Z-mannonic  and  Z-gluconic 
acids  (cf.  Kiliani,  A.,  1922,  i,  223),  a  mixture  of 
Z-arabinose  and  hydrocyanic  acid  is  added  to  a  very 
concentrated  barium  hydroxide  solution  contained 
in  a  dish  immersed  hi  briskly  boiling  water.  The 
product  is  evaporated  as  rapidly  as  possible  on  the 
water-bath  to  a  thick  syrup,  and  is  subsequently 
well  stirred  with  a  spatula  until  ammonia  almost 
ceases  to  be  evolved.  The  barium  is  removed  with 
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tlie  necessary  amount  of  sulphuric  acid,  after  which 
the  solution  is  evaporated  to  a  syrup  and  worked  up 
for  Z-mannonolactone  and  brucine  Z-gluconate  as 
previously  described.  Tho  latter  salt  is  more  readily 
crystallised  from  a  very  little  water  than  from  85% 
alcohol.  Contrary  to  previous  observations  (loc.  cit.), 
it  contains  an  appreciable  proportion  of  brucine 
Z-mannonate.  Separation  of  the  acids  is  completely 
effected  by  transforming  the  brucine  into  the  barium 
salts,  since  barium  Z-gluconato  crystallises  readily, 
whereas  barium  Z-mannonatc  docs  not.  Pure  brucine 
Z-glueonate  has  m.  p.  1G7 — 16S°. 

The  sparing  solubility  of  normal  sodium  mucate 
in  water  (cf.  Khotinska  and  Epifanova,  A.,  1925, 
i,  783)  has  been  observed  previously  by  the  author; 
the  statement  that  the  anhydrous  salt  is  insoluble  in 
boiling  water  is  incorrect.  Calcium  mucate  and 
calcium  galaetonate  form  a  crystalline  double  salt , 
[CH*0H]4(C02)2Ca(CGH1107)2,8Ho0.  The  probability 
that  Kiliani’s  “  oxygluconie  acid  ”  is  identical  with 
(B-ketogluconic  acid  obtained  by  the  action  of  barium 
hypobromite  on  dextrose  and  fermented  to  cZ-arabinose 
has  been  suggested  by  Honig  and  Tempus  (A.,  1924, 
i,  712).  The  calcium  salt  of  Kiliani’s  acid  does  not 
yield  arabinose  when  fermented  with  pure  yeast  (cf. 
van  Niel  and  Visser  ’t  Hooft,  A.,  1925,  i,  1237). 

The  preparation  of  (3-glucoheptonolactone  is  greatly 
simplified  if  the  mother-liquor  from  which  the 
a-compound  has  separated  is  treated  with  only 
2 — 2-5  parts  of  water  and  the  solution  is  saturated 
with  brucine  at  35°.  The  brucine  salt  is  converted 
into  the  barium  salt,  and  thence  into  [3-glueoheptono- 
lactotie,  which  crystallises  readily. 

Acclyl-d-galactonic  acid,  CGHuOGAc,  m.  p.  160° 
after  softening,  is  obtained  readily  by  the  action 
of  glacial  acetic  acid  and  nitric  acid  (55%)  on 
(Z-galactonic  acid  at  21°;  hydrochloric  may  replace 
nitric  acid  but  with  less  advantage.  cZ-Gluconolactone 
and  a-glucohcptonolactone  are  not  acctylatcd  under 
these  conditions. 

The  suggested  applicability  of  scmicarbazide  to  the 
removal  of  “  uronic  acids  ”  from  tho  products  of  the 
oxidation  of  sugars  by  nitric  acid  (A.,  1923,  i,  1059) 
has  proved  illusory.  Further  examination  shows 
that  the  “  semicarbazonc  of  Z-galacturonolactone  ” 
is  the  scmicarbazide  of  unoxidised  cZ-galactonic  acid. 
Similarly,  the  “  semicarbazonc  of  Z-mannurono- 
lactone  ”  is  proved  to  be  the  monosemicarbazide  of 
Z-mannosaccharodilactone.  The  identity  of  the  pro¬ 
ducts  derived  from  a-glucohcptonolactone  and  iso- 
saccharin  could  not  bo  established  definitely.  The 
above  discovery  sensibly  diminishes  the  prospects  of 
obtaining  “  uronic  acids  ”  by  the  bromine  oxidation 
method,  which,  according  to  the  results  of  experiments 
on  cZ-galactonic  and  similar  acids,  does  not  appear 
very  suitable  for  the  purpose. 

During  examination  of  the  possibility  of  using 
hydrazine  and  substituted  hydrazines  for  the  isolation 
of  “  uronic  acids,”  the  following  observations  have 
been  made.  Glucurolactone  and  p-nitrophenylhydr- 
azine  in  cold,  acetic  acid  solution  readily  yield  the 
corresponding  hydrazone,  m.  p.  224°.  1  -Manno- 
hepturomladone-p-bromophenylhydrazone ,  m.  p.  165° 
(decomp.)  after  darkening  at  145°,  and  the  unstable 
Z-mannohepturonolactone-o-tolylhydrazone  are  pre¬ 


pared  similarly.  Z-Mannonolactone,  cZ-galactonic  acid, 
and  Z-arabonolactonc  readily  yield  crystalline  hydr- 
azides  when  treated  with  hydrazine  hydrate  in  cold 
aqueous  solution,  but  this  is  not  the  case  with 
(Z-gluconic,  a-  and  p-glucoheptonolactoncs,  keto- 
rhamnonolactone,  cZ-saccharic,  and  pentahydroxy- 
pimclic  acids.  Z-Mannosaccharodilactone  gives  a 
product,  m.  p.  1S2°  (decomp.),  whereas  with  Z-manno- 
hepturonolactone  the  course  of  the  change  has  not 
been  elucidated  completely. 

The  reducing  action  of  Z-mannosaccharodilactone 
towards  Fehling’s  solution  and  iodine  and  sodium 
hydroxide  has  been  further  examined.  The  sug¬ 
gestion  is  advanced  that  the  product  is  not  homo¬ 
geneous  in  spite  of  its  crystalline  nature. 

H.  Wren. 

Hexahexosan  and  trihexosan.  P.  Castan  and 
A.  Pictet  (Helv.  Chim.  Acta,  1925,  8,  946 — 948; 
cf.  A.,  1924,  i,  1288). — Hexahexosan  is  purified  by 
fractional  precipitation  of  its  aqueous  solution  by 
alcohol.  The  presence  of  higher  polymerides  causes 
the  colour  produced  with  iodine  to  be  violet  instead 
of  a  bright  red.  If  the  iodine  is  added  gradually, 
or  if  the  mixture  and  iodine  are  heated  until  colourless 
and  then  cooled,  the  colour  appears  first  blue,  then 
violet,  and  then  red,  showing  that  the  substance  of 
higher  mol.  wt.  forms  iodine  complexes  of  greater 
stability.  Hexahexosan  is  found  cryoscopically  to 
have  the  formula  (CGH1005)G;  it  has  [a]D  +173-2° 
in  water.  Acetyl  bromide  acts  on  it  with  production 
of  hcpta-acetylmaltoso  and  only  a  trace  of  dextrose, 
as  with  starch.  It  is  attacked  by  amylase  and  less 
readily  by  emulsin  to  yield  maltose.  Trihexosan  is 
hydrolysed  at  100°  by  5%  sulphuric  acid  to  dextrose 
(96-3%  of  the  theoretical  yield).  Amylase  acts  on 
it  slowly,  producing  maltose.  Acetyl  bromide  yields 
hepta-acetylmaltose  and  dextrose. 

G.  M.  Bennett’. 

Dihexosan  and  tetrahexosan.  A.  Pictet  and 
R.  Salzmann  (Hclv.  Chim.  Acta,  1925,  8,  948 — 949; 
cf.  A.,  1924,  i,  1288). — Emulsin  acts  on  trihexosan  to 
give  dextrose  and  dihexosan,  [a]D  in  water  +135-8°. 
By  the  action  of  concentrated  hydrochloric  acid  or 
barley  amylase  it  is  converted  into  maltose.  Acetyl¬ 
ation  yields  p-octa-acctylraaltose,  m.  p.  155°.  Di¬ 
hexosan  is  therefore  an  anhydride  of  maltose.  From 
the  products  of  the  action  of  emulsin  on  trihexosan 
there  has  also  been  isolated  a  crystalline  tetrahexosan, 
(C6H1005)4,  in.  p.  260°,  [a]D  +162-6°  in  water,  which 
is  considered  to  be  formed  by  polymerisation  of  the 
dihexosan  under  the  influence  of  the  enzyme. 
Amylase  slowly  attacks  it,  producing  maltose. 

G.  M.  Bennett. 

Thio-sugar  from  yeast.  P.  A.  Levene  and  H. 
Sobotka  (J.  Biol.  Chem.,  1925,  65,  551— 554).— The 
sugar  obtained  on  hydrolysis  of  the  adenine  nucleoside 
isolated  from  yeast  by  Mandel  and  Dunham  (A., 
1912,  i,  320)  and  Levene  (A.,  1924,  i,  802)  has  proved 
to  be  identical  with  tho  sugar  containing  sulphur 
recently  described  by  Suzuki  and  others  (A.,  1925, 
i,  338).  The  substance  forms  a  p-bromophenyl- 
osazone  even  after  exposure  for  96  hrs.  to  excess  of 
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bromine;  it  cannot  therefore  be  an  aldose  nor  can 
it  contain  a  tliiol-group ;  a  Zeisel  determination 
indicates  the  presence  of  one  methoxy-  or  methylthiol- 
group,  and  with  acetic  anhydride  in  pyridine  it  gives 
a  triacetyl  compound,  b.  p.  170°/0-l  mm.  The 
formula  indicated  by  these  results  is  either 

i - 0  1 

OH-CH2-C(OH)-CH(SMe)-CH(OH)-CH2  or 

I - S  I 

OH-CH2-C(OH)-CH(OMe)-CH(OH)-CH2, 
the  y-  or  S-position  of  the  substituent  group  being  still 
open  to  question.  C.  It.  Harington. 

Distribution  of  lignin  in  wood.  G.  J.  Ritter 
(Ind.  Eng.  Chem.,  1925,  17,  1194 — 1197). — See  B., 
1925,  985. 

Synthesis  of  iY-methylputrescine  and  of 
putrescine.  H.  W.  Dudley  and  W.  V.  Thorpe 
(Biochem.  J.,  1925,  19,  S45 — 849). — Benzoyl-S-bromo- 
and  banzoyl-8-iodo-bulylatnine  were  prepared  by  benz- 
oylating  the  amine  halides.  The  iodo-compound  was 
then  converted  into  monobenzoyl-i$-methylpidrescine, 
NHBz,[CH2].J-NHMe,  by  boiling  with  methylamine 
for  2  hrs.  From  this  compound  is-melhylputrescine 
dihydrochloride  was  obtained  by  heating  at  130°  for 
8  hrs.  with  concentrated  hydrochloric  acid.  ix-Mclhyl- 
putrescine  yields  a  dipicrate,  m.  p.  229 — 230-5° 
(corr.),  chloroaurate,  m.  p.  192°  (corr.)  after  softening, 
decomp.  215°  (con-.),  chloroplatinate,  decomp.  230-5° 
(corr.).  The  picrolonale,  decomp.  254 — 205°,  mercuri- 
chloride,  m,  p.  149°  (corr.),  and  the  dibenzoyl  com¬ 
pound,  m.  p.  115-5°  (corr.),  were  also  obtained. 
Monobenzoylputrescine  was  obtained  by  heating 
benzoyl-8-iodobutylamine  with  ammonia  and  alcohol 
in  a  sealed  tube.  Putrescine  dihydrochloride  was 
obtained  by  hydrolysing  mono-  or  di-benzoylputres- 
cine  with  concentrated  hydrochloric  acid  in  a  sealed 
tube.  Di-[8-be7izamidobutyT]amine  hydrochloride , 
C22H30O2N3Cl,  prisms,  m.  p.  233°  (corr.),  was  obtained 
as  a  by-product  in  the  process  of  preparation  of 
monobenzoylputrescine.  From  this  compound  the 
monobenzoyl  base  and  di-8-aminobutylamine  hydro¬ 
chloride  were  obtained.  The  tripicrate, 

C8H21N3,3C6H307N3, 

in.  p.  255°  (corr.  decomp.),  and  the  chloroaurale, 
m.  p.  209°  (corr.  decomp.),  were  prepared  from  the 
base.  S.  S.  Zilva. 

PP'P'  '-Triaminotriethylamine  and  its  complex 
metallic  compounds.  F.  G.  JIann  and  (Sir)  W.  J. 
Pope  (Proc.  Roy.  Soc.,  1925,  A,  109,  444 — 458 ;  cf. 
A.,  1924,  i,  1049). — ^'^''-Triaminotriethylamine, 

unlike  apy-triaminopropanc,  and  contrary  to  expect¬ 
ation,  acts  in  all  cases,  for  co-ordination  purposes, 
as  a  tetrabasie  amine  in  spite  of  the  great  diminution 
in  the  basic  properties  of  the  tertiary  amino-radical, 
brought  about  by  the  presence  of  the  three  substitut¬ 
ing  "groups.  Such  compounds  as  the  following 
have  been  obtained,  [Cl2PtN(CH2-CH2-NH3)3]Cl2,  and 
[PtN(CH2-CH2\NH2)3]I2.  The  fust  of  these  compounds 
(containing  quadrivalent  platinum)  is  easily  repre¬ 
sented  by  the  Werner  models  of  spatial  configuration. 
The  second  (containing  bivalent  platinum)  cannot  be 
reconciled  with  these  models  so  readily,  for  obvious 


steric  reasons,  unless  the  mol.  wt.  is  doubled.  This 
point  has  not  yet  been  tested  experimentally. 

The  following  compounds  are  described  :  triamino¬ 
triethylamine  monohydrochloride  dihydriodide, 
N(C2H4-NH2)3,HC1,2HI; 

tricarbamidotriethylamine,  m.  p.  167 — 168°  after 
softening  at  140° ;  the  chloroaurates, 

N  (C,H4*NH2)3,3  AuC13,3HC1 
and  N(C2H4-NH2)3,2AuCl3,4HCl,  m.  p.  187—189° 
(decomp.) ;  mercurichloride, 

N(C2H4-NH2)3,5HgCl2,3HCl, 
m.  p.  202 — 204°  (decomp.) ;  chlororhodiates, 

2N  (C2H4-NH2)3 ,3  R1iC12, 6HC1, 6HaO , 
m.  p.  280°  after  softening  at  257°,  and 
N(C2H4-NH2)3,2RhCl,,4HCl ; 
chlororutheniate,  N(C2H4-NH2)3,2RuCl3,4HCl,2H20 ; 
the  platinum  salts, 

2N(C2H4-NH2)3,3PtCl2,6HCl,3H20, 
2N(C2H4-NH2)3,3PtCl4,6HCl,10H“20, 
m.  p.  (anhydrous)  231 — 232°  (decomp.)  after  darken¬ 
ing  at  225°;  N(02H4-NH2)3,2PtCl4,4HCl,10H20,  m.  p. 
(anhydrous)  271 — 273°  (decomp.)  after  darkening  at 
260°.  The  following  metallic,  co-ordinated  deriv¬ 
atives  of  triaminotriethylamine  are  described  [tren— 
N(C2H4\NH2)3]  :  [Cl2Pt  tren]Cl2,  m.  p.  263 — 266°  (de¬ 
comp.)  after  darkening  at  240° ;  [Cl2Pt  tren]I2, 
decomp.  233 — 237°  after  darkening  at  225°; 

[Cl2Pt  tren]PtCl6,2H20, 

m.  p.  287 — 288°  (decomp.)  after  darkening  at  275°; 
[Cl2Pt  trcn]Pt(CN).„  which  darkens  at  225°  but  does 
not  melt  below  300° ;  [Pt  tren]PtCl4,  m.  p.  270 — 275° 
(decomp.)  after  shrinking  at  265° ;  [Pt  tren]I2,  m.  p. 
267 — 269°  (decomp.)  after  darkening  at  260°.” 

S.  Barbatt. 

Nitration  of  hexamethylenetetramine.  G.  C. 
Hale  (J.  Amer.  Chem.  Soc.,  1925,  47,  2754 — 2763). 
-—Hexamethylenetetramine  dinilrale,  m.  p.  165°,  is 
precipitated  when  nitric  acid  (d  1>42)  is  added,  at 
0°,  to  a  solution  of  hexamethylenetetramine  (1  part) 
in  water  (3  parts).  When  added  to  concentrated 
nitric  acid,  the  dinitrate  is  converted  into  cyclotn- 
methylenetrinitroamine  (cf.  Henning,  U.S.P.  104280, 
1899 ;  Herz,  B.,  1922,  158),  best  yields  being  obtained 
by  the  use  of  nitric  acid  of  90 — 95%,  at  30°.  Direct 
nitration  of  hexamethylenetetramine  to  the  trinitro- 
amine  (cf.  Herz,  loc.  cit.)  gives  best  results  when  the 
base  (1  part)  is  added  to  92%  nitric  acid  (11  parts) 
at  30°,  and  the  solution  cooled  to  0°  before  dilution, 
but  yields  higher  than  75%  are  not  obtainable,  owing 
to  hydrolysis  of  the  hexamethylenetetramine  to 
formaldehyde  and  ammonia,  and  production  of  the 
above  dinitrate.  F.  G.  Willson. 

Steric  series.  VII.  Configuration  of  aspartic 
acid.  K.  Freudenberg  and  A.  Noe  (Ber.,  1925, 
58,  [B],  2399—2408;  cf.  A.,  1925,  i,  1275).— The  con- 
figurative  relationship  of  l{  +  )-lactic  acid  to  natural 
alanine  and  natural  malic  acid  has  been  established, 
as  also  that  of  natural  alanine  to  natural  aspartic 
acid,  so  that  it  has  been  shown  indirectly  that  the 
natural  forms  of  malic  and  aspartic  acids  have  the 
same  steric  arrangement.  This  is  confirmed  by 
direct  comparison  of  derivatives  of  these  acids.  It 
is  remarkable  that  similar  behaviour  is  exhibited 
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only  at  a  somewhat  elevated  temperature.  With 
increasing  temperature  derivatives  of  malic  acid  have 
their  specific  rotation  displaced  towards  the  left,  this 
behaviour  being  characteristic  of  a-hydroxy-acids  of 
tho  /-series.  With  aspartic  acid,  the  influence  of 
temperature  is  irregular  and  frequently  unusually 
pronounced,  probably  owing  to  association.  For  the 
same  reason,  the  method  of  obtaining  the  specific 
rotation  of  the  homogeneous  substance  by  extra¬ 
polation  from  the  specific  rotation  of  its  solutions  of 
gradually  increasing  concentration  is  only  partly 
successful  with  derivatives  of  aspartic  acid.  In 
general,  the  authors  are  of  the  opinion  that  com¬ 
parisons  of  the  specific  rotations  of  substances  can 
be  made  only  with  dissolved  or  supercooled  materials 
if  they  exhibit  the  closest  chemical  similarity. 
Clough’s  observation  (J.C.S.,  1918,  113,  526)  that 
ethyl  esters  of  a-hydroxy-acids  belonging  to  the 
d-serics  are  more  highly  dextrorotatory  than  the 
methyl  esters  cannot  be  immediately  extended  to 
a-amino-acids. 

The  biological  significance  of  the  doctrines  of  con¬ 
figuration  is  discussed  at  length.  The  direct  produc¬ 
tion  of  Z-malic  acid  by  oxidation  of  dextrose  is 
inconceivable,  since  cZ-malic  acid  must  result  if  the 
configuration  remains  intact.  The  probable  pre¬ 
cursor  of  malic  acid  is  oxalacetic  acid,  from  which  it 
is  derived  by  asymmetric  hydrogenation.  The 
suggested  course  of  the  change  is  dextrose  — >  sac¬ 
charic  acid  —*  ketipinic  acid  (cf .  Franzen  and  Schmitt, 
A.,  1925,  i,  231),  and  thence  by  bcnzilic  acid  trans¬ 
formation  to  citric  acid,  and  by  acid  fission  and 
reduction  to  malic  acid,  whereby  the  general 
simultaneous  occurrence  of  the  two  acids  is  explained. 
A  second  argument  in  favour  of  the  view  that  oxal¬ 
acetic  acid  is  the  precursor  of  malic  and  aspartic  acids 
is  based  on  the  configurational  similarity  of  lactic 
acid  formed  by  hydrogenation  of  pyruvic  acid  in  the 
organism  with  alanine  produced  from  the  same 
substance  in  the  presence  of  ammonia.  The  steric 
similarity  of  both  pairs  renders  it  probable  that  they 
are  formed  in  a  similar  manner  from  ketonic 
substances. 

The  following  new  compounds  are  incidentally 
described  :  ethyl  cinnamoyl-l-malate,  b.  p.  195°/2  mm. ; 
ethyl  formyl-l-malale,  b.  p.  120 — 121°/2  mm. ;  ethyl 
$-phenylpropionyl-\-7nalale,  b.  p.  185 — 186°/3  mm. ; 
ethyl  ethanesulphonyl-l-malate,  b.  p.  154 — 155°/0-5 
mm.;  methyl  ethanesulphonyl-l-malate,  b.  p.  167 — 
168°/1  mm. ;  ethyl  p-toluenesulphonyl-\-malate,  b.  p. 
197 — 198°/1  mm. ;  acetyl-l-7naldi-7nethylanilide,  m.  p. 
116° ;  acetyl-l-malduinilide,  m.  p.  177° ;  ethyl  ciniiamoyl- 
1  -aspartate,  m.  p.  72°;  ethyl  for myl-l-aspartate,  b.  p. 
145 — 146°/1  mm. ;  ethyl  $-phenylpropionyl-l-asj]artate, 
b.  p.  203°/2  mm.,  m.  p.  34°;  ethyl  a-cetyl-l-aspartate, 
b.  p.  183°/20  mm.,  m,  p.  31° ;  methyl  acelyl-l-aspartate, 
b.  p.  154 — 155°/15  mm.,  m.  p.  65°;  ethyl  n-heptoyl- 
1  -aspartate,  m.  p.  29°;  ethyl  ethanesidphonyl-l- 
aspartate,  m.  p.  50°;  ethyl  p-loluene-sidphonyl-l- 
aspartate,  m.  p.  79°;  p-toluenesulpho/iyl-l-aspartic 
acid,  m.  p.  139—140°;  p-toluenesulphonyl-l-aspartyl 
chloride,  m.  p.  96 — 97°.  The  specific  rotations  of 
these  compounds  in  the  liquid  state  and  in  solution 
are  recorded  for  the  wave-lengths  637,  578,  546,  and 
436  at  about  20°  and  100°. 


The  paper  concludes  with  a  reply  to  the  recent 
criticisms  of  Kuhn  and  Ebel  (A.,  1925,  i,  1378). 

H.  Wren. 

Catalytic  decomposition  of  amides.  A.  Maelhe 
(Bull.  Soc.  ehim.,  1925,  [iv],  37,  1394 — 1397).— 
Amides  undergo  catalytic  decomposition  when  passed 
over  finely  divided  nickel  at  400 — 440°,  yielding 
carbon  monoxide  and  an  amino  containing  one  carbon 
atom  less  than  tho  original  amide.  In  the  case  of 
aromatic  amides,  such  as  benzamide,  the  amine  is 
stable  and  aniline  is  the  principal  liquid  produced. 
Traces  of  benzene  are  also  formed,  whilst  the  gaseous 
products  in  this  case  consist  of  carbon  dioxide  30%, 
carbon  monoxide  25%,  and  hydrogen  35%.  With  the 
aliphatic  amides,  the  amine  primarily  produced 
undergoes  further  catalytic  decomposition  on  the 
nickel  (cf.  A.,  1924,  i,  623),  yielding  a  nitrile,  tho  next 
lower  homologue  to  that  produced  in  catalytic 
dehydration  (Boehner  and  Ward,  A.,  1917,  i,  11). 
Thus  valeramide  at  430°  yields  isobutyronitrile  and  a 
gaseous  mixturo  containing  carbon  dioxide  12%, 
carbon  monoxide  31%,  hydrogen  45%,  and  12%  of 
olefines,  together  with  some  ammonia,  the  latter 
resulting  from  tho  decomposition  of  tho  amine. 
Propionamide  at  430°  similarly  yields  a  gas  containing 
ammonia,  carbon  dioxide  9%,  carbon  monoxide  31%, 
hydrogen  51%,  and  9%  of  olefines,  whilst  the  liquid 
product  consists  of  acetonitrile.  Acetamide  is 
similarly  decomposed  into  ammonia,  hydrogen 
cyanide,  carbon  dioxide  (5%  at  440°),  carbon  monoxide 
(15%),  and  hydrogen  with  deposition  of  carbon. 

R.  Brightman. 

Reaction  between  sodium  hypobromite  and 
carbamide.  M.  B.  Donald  (J.C.S.,  1925,  127, 
2255 — 2259). — The  reaction  between  carbamide  and 
hypobromite  solutions,  prepared  by  bromination  of 
sodium  hydroxide  in  varying  degrees  up  to  100%,  has 
been  studied  both  by  measurement  of  the  evolved  gas 
and  by  titration  of  the  excess  hypobromite  with 
thiosulphate.  The  nitrogen  deficit  becomes  greater 
as  the  percentage  bromination  increases  until  the 
hydroxide  is  75%  brominated.  For  brominations 
above  75%,  the  nitrogen  deficit  still  increases,  but  the 
thiosulphate  figure  indicates  that  the  hypobromite  is 
being  used  up  in  a  slow  side  oxidation,  so  that  for 
80%  hypobromite  and  upwards  the  thiosulphate 
required  after  30  min.  is  about  equivalent  to  the 
carbamide  taken.  With  completely  brominated 
sodium  hydroxide,  however,  there  is  no  gas  evolution 
and  no  hypobromite  is  used  up.  The  secondary 
oxidation  is  attributed  to  formation  of  sodium 
cyanate  (cf.  Fenton,  J.C.S.,  1878,  33,  300;  Lescceur, 
A.,  1920,  ii,  201 ;  Margosches  and  Rose,  A.,  1923,  ii, 
590).  This  is  increasingly  formed  as  the  ratio  of 
hypobromite  to  hydroxide  increases  until  75% 
bromination  is  reached,  when  the  cyanate  is  slowly 
oxidised,  an  action  which,  however,  does  not  take 
place  in  absence  of  carbamide.  The  use  of  10iY- 
sodium  hydroxide  solutions  for  the  determination  of 
carbamide  gasometrically  leads  to  inaccurate  results. 

A.  Davidson. 

New  hydrolysis  product  from  elastin.  R. 
Engeland  (Biochem.  J.,  1925,  19,  850—852).— 
Hydrolysed  elastin  is  precipitated  with  50%  phospho- 
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tungstic  acid,  and  the  precipitate  treated  with  lead 
hydroxide  and  then  decomposed  with  barium  hydr¬ 
oxide.  After  removing  traces  of  lead  and  barium  and 
evaporating  in  a  vacuum  to  a  syrup,  the  preparation 
is  boiled  with  copper  hydroxide  and  filtered.  The 
filtrate  is  then  concentrated  and  methyl  alcohol  is 
added.  The  copper  salt,  C16H2205N2Cu,  separates  and, 
when  decomposed  with  hydrogen  sulphide,  yields 
hyphasmine,  C16H2405N2.  This  compound  gives  a 
pink  colour  with  Millon’s  reagent.  It  is  discoloured 
at  200°  and  softens  at  about  220°.  S.  S.  Zilva. 

Double  sulphates  and  chromates  of  guanidine 
and  bi-  and  ter-valent  metals.  G.  Canneri 
(Gazzctta,  1925,  55,  611 — 615). — Double  guanidine, 
sulphates  of  the  type  (CH5N3)2,H2S04,XS04,6H20 
have  been  prepared,  in  which  X  =  Mg,  Zn,  Cd,  Fe,  Ni, 
Co,  Mn,  Cu,  U02;  mixed  crystals  of  the  zinc  and 
nickel  compounds  were  also  prepared.  Magnesium 
guanidine  chromate,  (CH5N3)2,H2Cr04,MgCr04,6H20, 
is  isomorphous  with  the  corresponding  sulphate. 
Chromium  guanidine  alum, 

(CH5N3)2,H2S04,Cr2(S04)3, 12H20 , 
forms  mixed  crystals  with  the  corresponding  alumin¬ 
ium  guanidine  alum ;  ferric  guanidine  alum  and 
vanadium  guanidine  alum  are  described. 

T.  H.  Pope. 

Action  of  nitriles  on  organo-magnesium 
compounds.  Chloroacetonitrile.  L.  Math  us 
(Bull.  Soc.  chim.  Belg.,  1925,  34,  2S5 — 289). — 
a-Chlorobutyronitrilc  reacts  with  magnesium  ethyl 
bromide,  forming  an  imine  (De  Boosere,  A.,  1923,  i, 
311),  but  with  chloroacetonitrile,  the  reaction  is 
complicated  by  the  formation  of  polymerides,  from 
which  definite  compounds  could  not  be  isolated. 
Polymerisation  and  hydrocarbon  formation  are  more 
marked  in  the  case  of  magnesium  alkyl  halides  than 
with  magnesium  phenyl  bromide.  From  the  reaction 
product  of  1£  mols.  of  the  latter  and  1  mol.  of  chloro¬ 
acetonitrile,  the  only  products  isolated  were  diphenyl, 
m.  p.  70 — 71°,  and  chloroacetophenone,  m.  p.  58°, 
b.  p.  140 — 143°/15  mm.  (yield  1£%),  the  normal 
product  of  the  Blaise  reaction.  The  latter  compound, 
when  distilled  in  a  current  of  steam,  yielded  benzoyl 
carbinol,  m.  p.  72 — 73°;  semicarbazone,  m.  p.  185°. 
The  formation  of  diphenyl  is  explained  on  the 
assumption  of  the  intermediate  formation  of  the 
dinitrile  of  succinic  acid,  which  could  not  be  isolated 
on  account  of  polymerisation.  J.  S.  H.  Davies. 

Reduction  of  some  aliphatic  cyano-compounds. 
Reduction  of  cyanoacetylcarbamide.  H.  Rupe, 
A.  Metzger,  and  H.  Vogler  (Hclv.  Chim.  Acta, 
1925,  8,  848 — 852). — Catalytic  reduction  of  cyano¬ 
acetylcarbamide  in  aqueous  solution  at  60—70° 
yields  uracil,  which  results  from  an  internal  con¬ 
densation  of  the  aldehyde  produced  by  hydrolysis  of 
the  aldimine,  NH2,C0,NH,CH2-CH1NH)  the  first 
product  of  the  reduction.  3-Kcto-a-phenylbutyro- 
nitrile  is  reduced  to  benzyl  methyl  ketone,  b.  p. 
98 — 100°/10  mm.,  and  a  little  y-keto-$-phcnylbutald- 
imine,  m.  p.  96°.  Propionitrile  resists  reduction  and 
is  recovered  unchanged  (cf.  A.,  1923,  i,  1088). 
K-Valcronitrile  gives  a  good  yield  of  di-n-amylamine, 
b.  p.  95 — 97°/12  mm.  ( nitrosoaminc ,  hydrochloride, 


decomp.  275°,  and  oxalate,  m.  p.  210 — 211°,  aro 
described).  G.  M.  Bennett. 

Mixed  organo-aluminium  compounds.  Alu¬ 
minium  ethyl  and  diethyl  iodide.  V.  Grio- 
nard  and  R.  L.  Jenkins  (Bull.  Soc.  chim.,  1925,  [iv], 
37,  1376 — 1385). — In  the  absence  of  oxygen  and 
moisture,  finely  divided  aluminium  reacts  readily 
with  ethyl  iodide.  Solvents  such  as  benzene,  ether, 
or  chloroform  give  less  satisfactory  results.  Small 
quantities  of  ethane  and  ethylene  are  produced,  but 
the  main  product  is  a  mobile  liquid,  which  decom¬ 
poses  below  300°  under  ordinary  pressure,  but  on 
fractional  distillation  under  reduced  pressure  yields 
aluminium  diethyl  iodide,  AlEt2I,  b.  p.  118 — 120°/4 
mm.,  df1 1  -6091 ,  and  aluminium  ethyl  di-iodide,  AlEtL,, 
m.  p.  35 — 37°,  b.  p.  158— 160°/4  mm.  Both  com¬ 
pounds  are  spontaneously  inflammablo  in  air,  and 
react  violently  with  water,  yielding  ethane.  Mol.  wt. 
determinations  indicate  a  double  molecule.  They 
dissolve  in  ether  with  liberation  of  heat,  yielding  the 
etherates,  AlEt2I,0'75Et„O,  and  AlEtI2,Et20  (cf. 
Krause  and  Wendt,  A.,  1923,  i,  289),  which  appear 
to  be  stable  in  dry  air  but  react  violently  with  water 
and  are  decomposed  by  alcohol.  Neither  compound 
reacts  with  carbon  dioxide ;  with  acetone,  they  yield 
mesityl  oxide  and  more  complex  products,  which  were 
not  examined.  Benzaldehydc  similarly  gives  complex 
condensation  products  of  high  mol.  wt.  Both 
compounds  reduce  mercuric  chloride. 

Distillation  of  the  reaction  product  of  aluminium 
and  ethyl  iodide  at  285 — 300°/760  mm.,  yields  a 
mixture  of  ethylene  and  ethane,  the  proportion  of 
cthyleno  increasing  as  the  decomposition  proceeds, 
whilst  in  the  final  stages  the  saturated  hydrocarbon 
produced  differs  from  ethane.  On  similar  distillation, 
the  etherates  yield  a  little  ether,  ethyl  iodide,  and  at 
90 — 110°,  a  colourless,  inflammable  liquid,  containing 
iodine,  which  reacts  vigorously  with  water.  With 
ethyl  bromide,  aluminium  similarly  yields  a  colourless 
liquid,  separated  into  two  fractions,  b.  p.  118 — 120°/ 
15 — 16  mm.,  and  121-5 — 124-5°/15— 16  mm.,  the 
compositions  of  which  agree  only  approximately  with 
AlEt2Br  and  AlEtBr2,  respectively,  possibly  through 
the  presence  of  AlEt3.  R.  Brightman. 

Applications  of  thallium  compounds  in 
organic  chemistry.  II.  Titrations.  G.  H. 
Christie  and  R.  C.  Menzies  (J.C.S.,  1925,  127, 
2369 — 2373). — Thallous  salts  of  organic  acids  have 
been  prepared  by  titration  of  the  acids  with  standard 
thallous  hydroxide  solution  (cf.  Menzies  and  Wilkins, 
A.,  1924,  i,  704).  With  tartaric  acid,  using  four 
equivalents  of  thallous  hydroxide,  a  tetrathallium 
tartrate  is  formed  in  which  two  of  the  thallium  atoms 
are  hydrolysable  by  carbon  dioxide  in  aqueous 
solution.  Attempts  to  prepare  the  corresponding 
tetrapotassium  tartrate  failed.  p-Diketones  and 
phenols  also  yield  well-crystallised  thallium  salts, 
easily  prepared  pure  by  addition  of  a  concentrated 
aqueous  solution  of  thallous  hydroxide  to  an  alcoholic 
solution  of  the  phenol  etc.  The  thallium  in  these  salts 
is  hydrolysed  by  water  and  may  be  accurately  deter¬ 
mined  by  titration.  The  usefulness  of  both  classes  of 
thallium  salts  for  synthetic  purposes  is  indicated.  The 
following  salts  are  described  :  Thallous  fumarate,  m.  p. 
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268°  (decomp.);  lhallov.s  vtaleale,  m.  p,  164 — 166°; 
Ihallous  succinate,  m.  p.  246 — 248° ;  lhallous  phlhalale , 
m,  p.  268 — 270°;  lhallous  stearate,  m.  p.  119°, 
■palmilate,  m.  p.  115°,  and  ole.ate,  m.  p.  78 — 82°  (these 
three  compounds  show  double  m.  p.  and  appear  to  be 
anisotropic  liquids  between  these  points) ;  thallous 
'salts  of  ethyl  aceloaeetate,  m.  p.  91 — 92°,  benzoyl- 
acetone,  m.  p.  103 — 105°,  phenol,  m.  p.  231 — 235°, 
m-cresol,  m.  p.  187°,  resorcinol  n.onomclhyl  ether,  m.  p. 
146 — 14S°,  gua'acol,  m.  p.  160 — 161°,  a-naphthol, 
in.  p.  180 — 190°,  and  vanillin,  m.  p.  193 — 201°. 

A.  Davidson. 


Diei/eZopentadienes.  II.  H.  Wieland  and 
F.  Beroel  [with  K.  Schwarz,  R.  Schepp,  and  L. 
Fuhelmax]  (Annalen,  1925,  446,  13 — 31 ;  cf.  A., 
1906,  i,  417). — Experimental  difficulties  mako  the 
direct  oxidation  of  dici/c/opentadienc  very  difficult  to 
follow,  but  its  simple  derivatives  behave  normally. 
Bv  the  oxidation  of  the  ketone, 

i;H„ - vH-vH - CO 

.rn 


V  - 

GH2‘CH 

and  of  the  glycol, 


% 


D-CH-CHyCH, 


(I). 


vHo 

OH, 


—  VH- 
CH.vCH- 


II-OH 


(II), 


JH-CHyCH-OH 
two  different  acids  are  obtained  of  the  formula 
;H, - LlI-tH-COoH 


OH, - tll’t: 

(JHvCH/CH-C 


H-CHyCO.,H 


(III). 


If  the  symmetrical  formula  for  dicycfopentadicne  is 
to  be  retained,  these  acids  must  be  represented  as  cis- 
and  Zraas-isomerides.  Attempts  at  interconversion 
of  the  two  acids  or  their  esters  met  with  little  success, 
and  the  exact  spatial  representation  is  still  in  doubt. 

Kctod, hydrod: cyclopn, tadiene,  b.  p.  102°/12  mm., 
exists  in  two  forms,  (a)  m.  p.  S3 — 84°,  and  (b)  a  liquid, 
which  are  readily  interconvertible.  As  no  colour  is 
obtained  with  ferric  chloride,  the  possibility  of  keto- 
cnolic  tautomerism  is  rejected  and  two  alternative 
explanations  are  given.  The  semicarbazonc,  m.  p. 
211°,  dibromide,  m.  p.  142°,  and  tribromo-dcrivativc, 
m.  p.  1S6°,  of  this  ketone  are  described.  Reduction 
with  palladium  and  hydrogen  yields  ketotetrahydrodi- 
cyclopehtadiene  (I),  b.  p.  100°/12  mm.,  which  on 
oxidation  with  nitric  acid  viclds  the  ( ? )  trans-acid 
(III),  m.  p.  200°. 

Dihydrodicyclopentadicne  dibromide,  m.  p.  62-5°, 
yields  the  series  :  acetate  of  the  bromohy  drill,  m.  p. 
'83-5°;  glycoldiacciate,  b.  p.  182 — 184°/20  mm.;  cis- 
glycol  (II),  m.  p.  80°;  and  the  ( ?)  cis -acid  (III),  m.  p. 
133-5°  (dimethyl  ester,  b.  p.  134 — 135°/13  mm.). 
Dihydrodicyclopenladiene  oxide, 

UH„ - uH-uH - CHs 


yxi2 - 

CH./CHyiH-CH-CHyiBi  ’ 


m.  p. 
m.  p 


9T5°,  is  hydrolysed  to  the.  trans-ylycof  (II), 
11S°,  which  yields  the  (?)  cis-acid  (III)  on 
oxidation.  Other  substances  described  are  :  dicyclo- 
pentadiena  oxide,  m.  p.  64° ;  di  cyclopen  tadiene  glycol, 
m.  p.  120°;  dicyclopcntadicne  dioxide,  m.  p.  165°; 
the  oxime  of  diethylaminoketodihydrodicyclopcntadicxie, 
in.  p.  96 — 97° ;  and  a  substance, 

;H- 


c5h6<J( 


IH-C(N-OH) 


ch2>Ch- 


NH, 


m.  p.  201—202 


R-,  W.  West. 


Action  of  sulphuryl  azide  on  benzene.  K.  F. 
Schmidt  (Ber.,  1925,  58,  [A],  2409 — 2412;  cf.  Curtius 
and  Schmidt,  A.,  1922,  i,  776).— The  “  pseudoaniline  ” 
formed  by  the  action  of  sulphuryl  azide  on  a  large 
excess  of  benzene  at  140°  is  identified  as  pyridine. 

H.  Wren. 

Syntheses  in  the  p-cymene  series  from  iso¬ 
propyl  alcohol.  I.  Syntheses  of  p-cymene. 
L.  Bert  (Bull.  Soc.  chim.,  1925,  [iv],  37,  1252—1270). 
— To  confirm  Widman’s  work  (A.,  1891,  086)  on  the 
constitution  of  p-cymenc  the  author  has  attempted  tho 
synthesis  using  Grignard  reagents.  p-Bromotoluene 
was  obtained  in  12%  yield  by  the  action  of  methyl 
sulphate  on  magnesium  p-bromophenyl  bromide,  and 
in  30%  yield  from  p-toluidine  by  Sandmeyer  s  method, 
the  Gattormann  process  giving  a  27%  yield.  Mag¬ 
nesium  p-tolyl  bromide  obtained  from  this,  with 
isopropyl  sulphate  gives  p-cymcne  in  10%  yield. 
Similarly,  cumene,  obtained  in  75%  yield  by  the  action 
of  isopropyl  bromide  on  benzene  in  the  presence  of 
aluminium  chloride,  is  converted  by  Jacobsen’s 
method  (Ber.,  1S79,  12,  430)  into  p-bromocumene 
(yield  83%),  b.  p.  lll°/28  mm.,  216— 217°/729  mm., 
df  1-289,  n'il  1-539,  and  the  magnesium  cumyl 
bromide  obtained  from  this  gives  with  methyl 
sulphate  a  12%  yield  of  p-cymene.  A  third 
synthesis  was  effected  by  treating  cumene  with 
trioxymcthylene  and  hydrogen  chloride  in  the  presence 
of  zinc  chloride  (cf.  Blanc,  A.,  1923,  i,  549),  when 
cnminyl  chloride,  CH2Cl-CfiH4-CHMe2,  b.  p.  228°, 
df'5  1-020,  u'jl  5  1-523,  is  obtained  in  75%  yield,  which 
on  treatment  with  magnesium  in  ether  and  decom¬ 
position  of  the  Grignard  reagent  with  water  yields 
74%  of  the  theoretical  amount  of  p-cymene,  together 
with  some  dicuminyl.  The  p-cymene  obtained  by 
these  last  two  syntheses  gives  identical  constants  in 
close  agreement  with  those  of  p-cymcne  obtained  from 
thymol  by  converting  this  into  3-bromo-p-cymene 
with  phosphorus  pentabromide,  and  decomposing  the 
Grignard  compound  obtained  from  this  with  water. 
Pure  p-cymene  accordingly  has  b.  p.  175 — 176°/735 
mm.,  df  0-858,  ii™  1-493.  R.  Brightman. 

Syntheses  in  the  p-cymene  series  starting 
from  isopropyl  alcohol.  II.  Syntheses  with 
magnesium  p-isopropylphenyl  bromide.  L. 
Bert  (Bull.  Soc.  chim.,  1925  [iv],  37,  1397 — 1410; 
cf.  preceding  abstract). — Magnesium  p-isopropyl- 
phenyl  bromide  is  much  more  readily  prepared  than 
the  corresponding  compound  from  p-bromotoluene, 
the  reaction  being  catalysed  initially  by  the  addition 
of  a  few  drops  of  bromine.  Decomposition  with 
water  after  11  hrs.  showed  that  80%  of  the  p-bromo- 
eumene  had  been  converted  into  the  Grignard  reagent, 
about  15%  being  converted  into  pp'-dit’sopropyl- 
diphenyl.  From  magnesium  p-isopropylphenyl 
bromide,  the  following  substances  have  been  prepared 
by  the  usual  Grignard  reaction  methods  :  p-cumenol, 
b.  p.  119°/19  mm.,  226— 227°/729  mm.  (yield  18%) 
(methyl  ether,  b.  p.  207-5 — 20S°/728  mm.,  100°/22 
mm.,  d]  0-955,  1-513;  ethyl  ether,  b.  p.  222°/728 

mm.,  113— 114°/22-5  ram.,  df  0-938,  n%s  1-506); 
p-cumenic  acid  (yield  40%),  m.  p.  116°,  p- cumyl 
alcohol,  b.p.  144— 145° /31 -5  mm.,  244— 245°/735  mm., 
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df  0-978,  njj  1-522  (in  35%  yield  from  trioxymethyl- 
ene),  and  p-cumaldehyde,  b.  p.  110°/14  mm.  (yield 
33%,  on  hydrolysis  of  the  acetal  first  formed  from 
ethyl  orthoformate).  The  acetal  of  p-cumaldehyde, 
b.  p.  142— 143718-5  mm.,  263°/724  mm.  (slight 
decomposition),  df  0-944,  «'D9  1-4S4,  is  new.  Glycol 
monochlorohydrin  gives  a  90 — 100%  yield  of  (3-p-iso- 
propylphemylethyl  alcohol ,  b.  p.  155°/29  mm.,  df  0-969, 
n\ $  1-521  (acetate,  b.  p.  143— 146°/17  mm.,  df  0-986, 
n 55  1-499).  p-Cumcnic  acid  is  better  prepared  by  the 
action  of  ethyloxalyl  chloride  on  cumene  in  the  presence 
of  aluminium  chloride  and  carbon  disulphide ;  ethyl 
camanylglyo rylatc,  C(.H4Prs'C0-C02Et,  b.  p.  177°/17-5 
mm.,  lS0°/20  mm.,  df  1-047,  nf,  1-516,  is  thereby 
obtained  in  75%  yield,  hydrolysed  with  10%  sodium 
hydroxide,  and  the  p - c urn e nylglyo.rylic  acid  on  heating 
with  concentrated  sulphuric  acid  is  converted  quanti¬ 
tatively  into  p-cumcnic  acid.  Since  an  improved 
procedure  enables  ethyloxalyl  chloride  to  be  obtained 
by  Bouveault’s  process  (A.,  1896,  i,  551)  in  consistent 
yields  of  S0%,  this  process  affords  a  technical  method 
of  synthesising  p-cumenic  acid.  The  phosphorus 
pentachloride  is  prepared  in  situ  from  the  trichloride 
and  the  mixture  with  ethyl  oxalate  heated  at  135 — 
140°  until  phosphoryl  chloride  ceases  to  distil,  when 
the  temperature  is  raised  to  165 — 170°.  The  following 
esters  of  p-cumenic  acid  are  described  :  methyl,  b.  p. 
126°/14  mm.,  df  1-01S,  nf,  1-515;  ethyl,  b.  p.  134-57 
13-5  mm.,  df  1-000,  1-50S;  propyl ,  b.  p.  148°/14 

mm.,  df  0-981,  njj  1-503;  iso  propyl,  b.  p.  138°/14 
mm.,  df  0-97S,  nf  1-500;  butyl,  b.  p.  161—162714 
mm.,  dfs  0-970,  nf*  1-501 ;  isobutyl,  b.  p.  155°/14  mm., 
df  0-966,  nf,  1-497;  iso  amyl,  b.  p.  173°/16-5  mm., 

df  0-961,  rc’,5  1-497 ;  iso  octyl,  b.  p.  199°/16-5  mm., 

d?  0-938,  nf,  1-491;  benzyl,  b.  p.  218716-5  mm., 

df  1-059,  nf  1-554;  enmyl,  b.  p.  243716-5  mm., 

df  1-023,  »8  1-545.  p-Cumenylglyoxylic  acid  reacts 
readily  with  boiling  aniline,  yielding  first  an  acid 
imide,  C6H4PrKX)-C02H+PhNH2  — y  H20  + 
C6H4Pri3-C(iNPh)*C02H,  which  subsequently  decom¬ 
poses  into  carbon  dioxide  and  p-cumenylimide, 
CHMe2-C0H4-CH;NPh ;  this  on  hydrolysis  with  25% 
sulphuric  acid  gives  p-cumaldehyde  in  nearly 
theoretical  yield.  The  process  affords  a  technical 
means  of  synthesisng  the  aldehydes. 

R.  Brightman. 

Reactions  of  compounds  of  triphenyl  and 
triphenylsilicyl  in  liquid  ammonia.  C.  A.  Kraus 
and  R.  Rosen  (J.  Amer.  Chem.  Soc.,  1925,  47,  2739 — 
2748). — Sodium  and  potassium  triphenylmethyls, 
prepared  by  the  action  of  the  respective  metals  on 
triphcnylmethane  in  liquid  ammonia  solution,  have 
equivalent  conductances,  in  0-05  and  O-OS.Y-solution 
in  liquid  ammonia,  of  64  and  32,  respectively.  They 
arc  regarded  as  true  salts  which  undergo  normal 
ionisation  in  the  above  solvent  (cf.  Schlcnk  and 
Marcus,  A.,  1914,  i,  823).  In  liquid  ammonia 
solution,  the  salts  absorb  two  atoms  of  oxygen  per 
molecule  of  salt,  a  product  being  precipitated  which 
appears  to  contain  the  metal  in  combination  with 
the  organic  residue,  but  which,  after  warming  to 
the  ordinary  temperature,  consists,  in  the  case  of  the 
sodium  salt,  of  sodium  peroxide  and  an  ether-soluble 
oxide  of  triphenylmethyl.  In  the  case  of  the  potassium 


salt,  the  product  initially  precipitated,  after  being 
kept  for  some  time  at  the  ordinary  temperature, 
absorbs  a  further  molecule  of  oxygen  when  redissolvcd 
in  liquid  ammonia,  with  formation  of  potassium 
tetroxide.  When  potassamide  is  treated  in  liquid 
ammonia  solution  with  triphcnylmethane,  immediate 
and  practically  complete  formation  of  potassium 
triphenyhnethyl  takes  place.  Sodamide  behaves 
similarly,  but  whilst  the  potassium  salt  is  stable  when 
isolated  by  evaporation  of  the  solvent,  the  sodium  salt 
changes  rapidly  as  the  temperature  is  raised,  and  the 
corresponding  calcium  salt  is  unstable  even  at  low 
temperatures  (cf.  Schlenk  and  Ochs,  A.,  1916,  i,  379; 
Kraus  and  Kawamura,  A.,  1924,  i,  276).  These 
phenomena  indicate  that  triphenylmethane  behaves, 
in  liquid  ammonia,  as  an  acid  of  such  strength  that 
the  salt  of  the  strong  base,  potassium,  is  only  slightly 
hydrolysed  (“  ammonolysed  ”),  whilst  salts  of  the 
weaker  bases,  sodium  and  calcium,  are  decomposed 
in  this  way  to  a  considerable  extent.  Potassium 
triphenylmethyl  crystallises  from  liquid  ammonia 
free  from  solvent,  whilst  the  sodium  salt  prepared 
similarly  contains  1  mol.  of  ammonia  of  crystallisation. 
Triphenylmethane  forms  a  sensitive  indicator  in 
liquid  ammonia  solution,  giving  intense  red  color¬ 
ations  in  presence  of  metallic  amides  (bases),  and 
colourless  solutions  in  the  pure  solvent  or  in  presence 
of  ammonium  salts  (acids). 

Triphenylmethyl  chloride  combines  with  pyridine 
(1  mol.)  with  formation  of  an  additive  compound,  m.  p. 
173 — 174°,  and  with  aniline  (1  mol.),  yielding  an 
additive  compound,  m.  p.  189 — 190°.  When  treated 
with,  liquid  ammonia,  or  with  ammonia  in  ethereal 
solution,  triphenylmethyl  chloride  forms  a  complex 
compound,  which  decomposes  when  heated  into  tri- 
phenylmethylaminc  and  ammonium  chloride.  When 
triphenylmethyl  chloride  is  dissolved  in  liquid 
ammonia,  it  is  hydrolysed  to  a  slight  extent,  reversi¬ 
bility  of  the  hydrolysis  being  indicated  by  the  form¬ 
ation  of  triphenylmethyl  when  ammonium  chloride  is 
added  to  a  solution  of  triphenylmethylamine  in  liquid 
ammonia.  Triphenylmethylamine  reacts  with  sodium 
and  potassium  in  liquid  ammonia  solution,  with 
formation  of  the  metallic  amide  and  salt  of  triphenyl¬ 
methyl. 

Triphenylsilicyl  chloride  undergoes  rupture  at  the 
phenyl-silicon  linking  when  treated  with  metallic 
sodium  in  liquid  ammonia,  in  which  the  chloride  is 
only  slightly  soluble.  Definite  compounds  could  not 
be  isolated  from  the  reaction  product.  Triphenyl¬ 
silicyl  chloride  combines  with  2  mols.  of  ammonia,  the 
product  decomposing  into  triphenyldlicylamine,  m.  p. 
55—56°.  F.  G.  Willson. 

“  Tervalent "  carbon.  III.  Pentapbenyl- 
cycfopentadienyl.  K.  Ziegler  and  B.  Schnell 
(Annalen,  1925,  445,  266—282  ;  cf.  A.,  1924,  i,  850).— 
2:3:4:  5-Tetraphenyl-A2:4-cyc?opcntadiene  (cf.  Wis- 
licenus  and  Carpenter,  A.,  1899,  i,  60),  of  which  an 
improved  method  of  preparation  is  described,  con¬ 
denses  with  p-nitrosodimethylaniline  with  formation 
of  2:3:4:  5-tetraphenyl-A2:i-cyclopenladieno7ie-p-di- 
methylaminoanil,  violet-black,  m.  p.  224 — 226°.  This 
is  hydrolysed  by  boiling  hydrochloric  acid  to 
2  :  3  :  4  :  5  -  tetraphenyl  -  A2 : 4  •  cyclo pentadien  -  1  -  one, 
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blackish-violet,  m.  p.  217 — 218°,  which  is  converted  by 
the  action  of  excess  of  magnesium  phenyl  bromide  into 
1  :  2  :  3  :  4  :  5 -  pentaphenyl -  A2:4 - cjclopentadien -1  -  61, 
colourless,  m.  p.  175 — 176°.  This  affords  1  -chloro- 
1  :  2  : 3  : 4 :  o-pentaphenyl-A.2:i-oyclopentadiene,  yellow, 
m.  p.  167°,  when  treated  with  hydrogen  chloride  in 
boiling  acetic  acid.  The  corresponding  bromo-dcriv- 
ative,  yellow,  m.  p.  188 — 189°,  is  obtained  similarly ; 
it  is  much  less  readily  hydrolysed  than  the  corre¬ 
sponding  triphenylmethyl  bromide.  Both  the  chloro- 
and  bromo-derivatives  yield  pentaphenyl- A2;,1-cyclo- 
penladiene,  m.  p.  244 — 246°,  when  treated  with  zinc 
dust  in  glacial  acetic  acid  solution.  The  mixture  of 
benzamarones  produced  by  Knoevenagel’s  method  (A., 
1893,  i,  352)  is  slowly  reduced  by  zinc  dust  in  glacial 
acetic  acid  solution  to  3  : 4-dihydroxy- 1  :  2  :  3  :  4  :  5- 
pentaphenylcycfopentane,  m.  p.  241°  (cf.  Wislicenus, 
loc.  cit.).  This  is  very  resistant  to  dehydrating  agents, 
but  is  converted  by  concentrated  sulphuric  acid,  in 
boiling  acetic  acid  solution,  into  the  above  penta- 
phenylcyc/opcntadienc,  m.  p.  250°.  Treatment  of  the 
bromopentaphenylq/c/opentadiene  with  molecular 
silver  in  benzene  affords  1  :  2  :  3  :  4  :  5 -penlaphenyl- 
A2:i-cyolopentadienyl,  reddish-violet,  m.  p.  260°.  The 
free  radical  is  only  slightly  less  stable  in  air  than  the 
tetra-arylallyl  radicals  (cf.  A.,  1924,  i,  308).  It 
absorbs  oxygen  in  nitrobenzene  solution,  but  the 
resulting  peroxide  is  itself  further  oxidised. 

F.  G.  Willson. 

Polarity  theories  and  four-membered  rings. 
Non-existence  of  2:3: 3-triphenylmethylene- 

1  :  2-oxaixnine.  G.  N.  Burkhardt,  A.  Lapworth, 
and  J.  Walkden  (J.C.S.,  1925,  127,  2458—2461).— 
The  interaction  of  nitrosobenzene  and  ns-diphenyl- 
ethylene  yields  a  compound  to  which  Ingold  and 
Weaver  (A.,  1924,  i,  1116)  gave  an  oxaimine  formula; 
this  is  in  reality  the  A7-phcnyldiphenylnitrone, 
CPh2:NPh:0,  a  methylene  group  having  been  lost  in 
the  reaction.  Thus  the  facts  arc  found  to  be  in 
accord  with  the  theory  of  alternate  polarities,  as  in 
the  other  cases  investigated  (cf.  A.,  1925,  ii,  937). 

B.  W.  Anderson. 

Influence  of  nitro-groups  on  the  reactivity  of 
substituents  in  the  benzene  nucleus.  VIII. 

2  :  3-  and  2  : 5-Dinitro-p-chlorotoluenes.  J. 

Kenner,  C.  W.  Tod,  and  E.  Witham  (J.C.S.,  1925, 
127,  2343 — 2349). — The  action  of  methyl-alcoholic 
ammonia  at  150°  on  4-chloro-2  :  3 -dinilrotoluene,  m.  p. 
106-5°  (prepared  from  2  :  3-dinitro-p-toluidine),  gave 
a  K*%  yield  of  i-chloro-2-nitro-m-tohridine,  m.  p.  53°; 
acetyl-derivative,  m.  p.  210 — 212°.  4-Chloro-2  :  5-di- 
nitrotoluene  was  similarly  converted  into  20  %  and  30  % , 
respectively,  of  4-chloro-Q-nitro-m-tolyl  methyl  ether, 
m.  p.  122°,  and  4-cMoro-Q-nitro-m-tolv.idine,  m.  p.  121° ; 
acetyl- derivative,  m.  p.  135°.  To  verify  completely  the 
constitution  of  these  compounds  they  were  synthesised 
from  4-ehloroaceto-m-toluidide,  and  the  alternative 
bases,  4-chloro-3-nilro-o-toluidine  (m.  p.  60 — 62-5° ; 
aceO/?-derivativc,  m.  p.  195°)  and  4-chloro-5-nitro- 
o-loluidine  (m.  p.  164°;  acetyl -derivative,  m.  p.  182°) 
from  4-chloroaceto-o-toluidide.  4-Chloro-5-nitro-o- 
toluidine  yielded  on  reduction  o-chloro-2-rndhyl- 
p-phenylenediamine,  m.  p.  146°.  Thus  in  each  case 
the  influence  of  the  methyl  group  on  the  mobility  of 


the  m-nitro-group  is  seen  to  be  stronger  than  that 
of  the  chlorine  atom,  in  contrast  with  the  results 
obtained  by  the  study  of  direct  substitution. 

B.  W.  Anderson. 

Preparation  of  isonuclear  bromonitronaphtha- 
lenes  by  dehydrogenation  of  the  corresponding 
derivatives  of  tetralin  (ar-tetrahydronaphtha- 
lene).  V.  Vesely  and  L.  K.  Chudozilov  (Bull.  Soc. 
chim.,  1925,  [iv],  37,  1436 — 1444). — or-Bromonitro- 
and  bromodinitro-tetrahydronaphthalenes  are  con¬ 
verted  into  the  corresponding  bromonitronaphtha- 
lcnes  by  the  method  previously  described  (A.,  1923, 
i,  550;  cf.  Braun,  Hahn,  and  Seemann,  A.,  1922,  i, 
728).  The  reaction  fails  with  ar-trinitrotetrahydro- 
naphthalcne,  although  an  oc-dibromo-derivative  is 
formed  at  100°.  Elimination  of  hydrogen  bromide 
from  this  compound,  how-ever,  takes  place  only  very 
slowly  on  raising  the  temperature  and  the  product 
remains  liquid.  In  contrast  to  l-chloro-2  : 4-di- 
nitronaphthalene  (Ullmann  and  Bruck,  A.,  1909,  i,  21) 
the  halogen  atom  in  ar-l-bromo-2  : 4-dinitrotetra- 
hydronaphthalenc  and  ar-2-bromo-l  :  3-dinitrotetra- 
hydronaphthalene  does  not  react  with  ethyl  sodio- 
malonate,  and  only  very  slow’  reaction  occurs  with 
2-bromo-l  :  3-dinitronaphthalene.  The  following 
compounds  are  described :  a,v-2-Brorno-l-nitroletra- 
hydronaphthalene,  m.  p.  101 — 102°,  b.  p.  162 — 185°/ 
13 — 15  mm.,  from  or-l-nitro-2-aminotetrahydro- 
naphthalene  (Schroeter,  A.,  1922,  i,  123)  by  the 
Sandmeyer  reaction.  ar-2-Nitro-l-aminotetrahydro- 
naphthalenc,  obtained  by  the  action  of  alcoholic 
ammonia  on  the  1  : 2-dinitro-compound,  similarly 
yields  ax-\-bromo-2-nitroteirahydronaphthalene,  m.  p. 
50 — 51-5° ;  zx-2-bromo-3-nitrotelrahydronaphthalene, 
m.  p.  50 — 51°  (yielding  2-bromo-3-r,itronaphthalene, 
m.  p.  82 — 83°  on  dehydrogenation) ;  ar-l-6romo-3- 
nilrotelrahydronaphthalenc,  m.  p.  106—106-5° ;  ar-3- 
bromo-l-nitroletrahydronaphthalene,  m.  p.  76 — 76-5° 
(yielding  on  dehydrogenation  3-bromo-l-nitronaphtha- 
lene,  m.  p.  97 — -98°,  also  obtained  from  4-nitro-p- 
naphthylamine),  and  ar-i-bromo-l-nitrotetrahydro- 
naphthalene,  m.  p.  68 — 69°,  were  similarly  obtained 
from  the  corresponding  nitroaminotctralins  described 
by  Schroeter  {loc.  cit.).  Aceto-2  :  4-dinitro-«r-tetra- 
hydro-a-naphthalide  after  hydrolysis  to  the  amine, 
m.  p.  184°,  w’ith  sulphuric  acid,  is  similarly  converted 
(yield  60%)  into  l-bromo-2  :  4-dinitro-ar-tetrahydro- 
naphthalene,  m.  p.  94°  (cf.  Morgan,  Micklethw-ait, 
and  Winfield,  J.C.S.,  1905,  87.  747),  yielding  on 
dehydrogenation  l-bromo-2  :  4-dinitronaphthalene, 
m.  p.  151 — 152°.  ar-2-Bromo-l  :  3-dinitrotctrahydro- 
naphthalene,  m.  p.  135 — 136°,  was  similarly  obtained 
from  the  acetodinitrotetrahydronaphtlialide  and  by 
nitration  of  2-bromo-l-nitro-or-tetrahydronaphtha- 
lene.  The  product,  m.  p.  105 — 106°,  obtained  by 
Morgan  (loc.  cit.)  from  the  nitration  of  a  mixture  of 

1-  and  2-bromo-a.r-tetrahydronaphthalene  is  impure, 
repeated  crystallisation  raising  its  m.  p.  to  133 — 134°. 

2- Bromo-l  :  3-dinitronaphthalene,  m.  p.  183 — 1S4°,  is 
obtained  on  dehydrogenation.  B>.  Brightman. 

Reactivity  of  the  methyl-hydrogen  atoms  in 
2  :  4-dinitro-l-methylnaphthalene.  V.  Vesely1 
and  I.  Pastak  (Bull.  Soc.  chim.,  1925,  [iv],  37, 
1444 — 1451). — Nitration  of  a-methylnaphthalene 
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yields  the  4  :  5-  and  4  :  8-dinitro-derivatives,  2  :  4-di- 
nitro-l-methylnaphthalene  being  prepared  from 
l-chloro-2 : 4-dinitronaphthalene  through  reaction 
with  ethyl  sodiomalonate.  The  methyl-hydrogen  atoms 
of  2  :  4-dinitro-l-methylnaphthalene  react  readily  with 
aromatic  aldehydes  and  with  nitrosodimethylaniline, 
their  reactivity  being  intermediate  between  that 
of  2  : 4-dinitrotoluene  and  2:4:  6-trinitrotoluene. 
Ethyl  oxalate  readily  yields  a  condensation  product, 
insoluble  in  alkali,  which  is  probably  the  corresponding 
tetranitrodinaphthylethane . 

l-Chloro-2  :  4-dinitronaphthalene,  obtained  by  Ull- 
mann  and  Brack's  method  (A.,  1909,  i,  21),  using 
dimethylaniline  in  place  of  diethylaniline,  condenses 
with  ethyl  acetoacetate  in  the  presence  of  sodium, 
yielding  ethyl  2  :  i-dinilro-a-naphthylaceloacelale,  m.  p. 
131°,  which  on  heating  with  acetic  and  dilute  sulphuric 
acids  gives  2  :  4^-dinitro-ct-naphthylmelhyl  methyl  ketone, 
m.  p.  161°.  Similarly  ethyl  malonate  condenses  with 
l-chloro-2  :  4-dinitronaphthalene,  yielding  ethyl  2  :  4- 
dinitro-l-naphihylmalonate,  m.  p.  107 — 108°,  together 
with  a  small  quantity  of  ethyl  2  :  4-dinilro-l-naphthyl- 
acctale,  m.  p.  128°.  On  heating  with  acetic  anhydride 
containing  a  little  sulphuric  acid,  the  malonate  is 
converted  into  2  :  &-dinitro-u.-naphthylacetic  acid,  m.  p. 
211°,  falling  in  8  days  to  161°  and  then  rising  in  3 
months  to  171°,  from  which  2  :  i-dinitro-l-rnethyl- 
naphlhalene,  m.  p.  161°,  is  obtained  on  treatment  with 
cold  pyridine.  With  p-nitrosodimethylaniline  in  a 
mixture  of  acetone  and  alcohol  2  :  4-dinitro- 1-methyl- 
naphthalene  yields  the  product, 

C10H5(NO2)2CH:N-CGH4-NMe2, 
m.  p.  168°,  from  which  on  treatment  with  concentrated 
hydrochloric  acid  2  :  4-dinitro-l-naphlhaldehyde,  m.  p. 
156°,  is  obtained.  R.  Brightman. 

The  imino-residue.  K.  F.  Schmidt  (Ber.,  1925, 
58,  [B],  2413—2415;  cf.  A.,  1924,  i,  721).— A  reply 
to  Oliveri-Mandala,  (A.,  1925,  ii,  815).  H.  Wren. 

Preparation  of  acetoacetanilide.  H.  Pfeiffer 
(J.  pr.  Chem.,  1925,  [ii],  111,  240 — 241 ;  cf.  Knorr, 
A.,  1887,  159;  Roo3,  Ber.,  1888,  21,  624;  Knorr 
and  Reuter,  A.,  1894,  i,  371). — The  best  yield  (50%) 
of  acetoacetanilide  is  obtained  by  heating  together 
aniline  (1  mol.)  and  ethyl  acetoacetate  (1  mol.)  for 
15  min.  in  an  open  flask  at  160°.  The  whole  sets, 
when  cooled  in  a  freezing  mixture,  to  a  crystalline 
mass,  which,  after  washing  with  a  mixture  of  benzene 
and  light  petroleum,  has  m.  p.  86°.  A  further  small 
quantity,  equally  pure,  is  obtained  from  the  mother- 
liquors  on  keeping.  C.  Hollins. 

Ready  method  for  the  preparation  of  o-nitro- 
aniline  in  the  laboratory.  E.  Sakellarios  and 
D.  Jatrides  (Ber.,  1925,  58,  [J?],  2286 — 2288). — 
Sulphanilic  acid  is  converted  into  potassium  acelyl- 
sulphanilate  by  the  addition  of  acetic  anhydride  in 
slight  excess  to  an  aqueous  solution  of  potassium 
sulphanilate  in  such  a  manner  that  the  temperature 
is  maintained  at  65 — 70°.  The  finely  divided  salt 
is  dissolved  in  concentrated  sulphuric  acid  and 
nitrated  with  a  mixture  of  nitric  acid  (85%)  and 
sulphuric  acid  at  5°.  The  acetyl  and  sulphonyl 
groups  are  removed  from  the  resultant  potassium 
o-nitroacelyhulphanilate  by  boiling  sulphuric  acid 


(67%),  whereby  o-nitroaniline  is  obtained  in  80% 
yield.  H.  Wren. 

Action  of  cyanamide  on  picryl  chloride.  M. 

Gitta  (Gazzetta,  1925,  55,  662 — 665). — The  action 
of  excess  of  12%  aqueous  cyanamido  solution  on 
alcoholic  picryl  chloride  solution  yields  :  (1)  2  :  4  :  6- 
trinitrophenylcarbamide  (picrylcarbamide),  m.  p. 
201 — 203°  (decomp.) ;  Kniphorst  (A.,  1925,  i,  905) 
gavem.  p.  196 — 199°;  (2)  “  dipicrylgiumylcarbamide,” 
C6H2(N02)3-N(C0-NH2)-C(NH2):N-C6H2(N02)3,  or 
‘ ‘  dipicryldicyanodiamidine,’ ’ 

cbh2(no2)3-n(co-nh2)-c(:nh)-nh-cch2(N02)3, 

m.  p.  254—255°  (decomp.),  which  can  be  regarded  as 
formed  by  the  combination  of  1  mol.  of  picrylcyan- 
amide  with  1  mol.  of  picrylcarbamide.  T.  H.  Pore. 

Indanyl  bases.  C.  Cotjrtot  and  A.  Dondelinger 
(Ann.  Chim.,  1925,  [x],  4,  222 — 292). — A  detailed 
account  of  the  preparation  of  substituted  indanyl- 
amines  previously  described  (A.,  1923,  i,  1090;  1924, 
i,  279).  The  following,  however,  do  not  seem  to  have 
been  previously  described :  di-indanylmethylamine, 
m.  p.  92 — 93°;  diphenylindanylaminc,  m.  p.  85 — 86°; 
m-nitrophenylindanylamina,  m.  p.  127 — 128°  and 
137 — 138°  (the  two  m.  p.  are  probably  those  of  two 
crystalline  forms) ;  p-nitrophenylindanylamine,  m.  p. 
126 — 127° ;  a-uaphthylindanylamme.  (which  could  not 
be  obtained  in  a  pure  condition) ;  p-naphlhylindanyl- 
amiue,  m.  p.  169 — 170°.  The  hydrochlorides  of  all 
these  bases  were  prepared.  J.  W.  Baker, 

Indanyl  bases.  C.  Couktot  and  A.  Dondelinger 
(Ann.  Chim.,  1925,  [x],  4,  293 — 369). — A  detailed 
account  of  the  optical  data,  absorption  spectra, 
measurements  of  the  affinity  constants  and  degree  of 
dissociation  of  the  hydrochlorides  of  the  indanyl 
bases  (cf.  preceding  abstract)  previously  described 
(cf.  A.,  1925,  ii,  274;  Bourgeaud  and  Dondelinger, 
ibid.,  117)  is  given.  The  hydrogen  oxalates  of  the 
bases  were  also  prepared  and  examined.  The  action 
of  the  hydrogen  halides  on  indene  has  been 
investigated.  The  addition  of  hydrogen  chloride  has 
been  investigated  previously  (cf.  Weissgerber,  A., 
1911,  i,  623);  hydrogen  bromide  and  iodide  give  a 
quantitative  yield  of  1-bromo-  and  1  -iodo-hydrindane, 
respectively,  which  cannot  be  purified,  since  they 
readily  lose  hydrogen  halide  and  yield  a  polymeride 
of  indene,  but  they  may  be  used  immediately  after 
preparation  as  synthetic  agents,  condensing  with 
o-toluidine  to  yield  o-tolylindanylamine  in  74%  yield. 
Hydrofluoric  acid  behaves  like  sulphuric  acid,  causing 
only  polymerisation  of  the  indene.  J.  W.  Baker. 

Formation  of  cj/clohexyl  ether.  V.  N.  Ipatiev 
and  J.  Orlov  (Compt.  rend.,  1925,  181,  793 — 795; 
cf.  A.,  1908,  i,  342;  1912,  i,  544;  1924,  i,  725).— 
The  material  of  high  b.  p.  obtained  from  the  hydrogen¬ 
ation  products  of  phenol  and  diphenyl  ether  appears 
to  be  cyclohexylcjclohezanol,  since  when  heated  with 
aluminium  oxide  and  copper  oxide  in  the  presence  of 
hydrogen  a  mixture  of  cycZohexene  and  dicyclohexyl, 
b.  p.  237 — 238-5°,  d f  0-8835,  separated  by  treatment 
with  sulphuric  and  nitric  acids,  is  obtained.  Dicyclo¬ 
hexyl  of  slightly?  different  properties,  possibly  a  stereo- 
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isomeride,  b.  p.  236 — 237-5°,  d +  0-8919,  is  obtained 
by  treatment  of  diplienylene  oxide  with  hydrogen 
in  the  presence  of  nickel  oxide  and  cyclohexane. 

L.  F.  Hewitt. 

Reduction  of  organic  compounds  containing 
oxygen  by  active  carbon.  G.  Stadniiiov,  N. 
Gavrilov,  and  A.  Winogradov  (Bcr.,  1925,  58,  [B], 
242S — 2429). — Reduction  of  cresols  to  toluene,  carbon 
monoxide,  and  carbon  dioxide  is  effected  by  carbon 
deposited  on  finely  divided  iron  at  430°.  The 
catalyst  is  prepared  by  soaking  asbestos  in  ferric 
nitrate  solution  free  from  chloride  and  treating  the 
drained  product  with  10%  ammonia.  It  is  reduced 
by  hydrogen  at  460 — 470°  and  subsequently  treated 
with  cresol  at  480 — 490°,  whereby  the  latter  substance 
decomposes  into  hydrogen,  carbon  monoxide,  and 
carbon  which  is  deposited  on  the  iron.  H.  Wren. 

Influence  of  substituents  on  the  formation  and 
the  stability  of  some  cyclic  compounds.  M. 
Giua  (Atti  R.  Accad.  Lincei,  1925,  [vi],  2,  343 — 346). 
— Although  condensation  of  (3-napkthol  with  oxalyl 
chloride  yields  the  lactone  of  hydroxynaphthyl- 
glyoxylic  acid  (A.,  1917,  i,  204),  malonyl  chloride 
and  (3-naphthol  yield,  under  identical  conditions, 
$-dinaphthyl  malonate,  m.  p.  146 — 147°. 

F.  G.  Tryhorn. 

Condensation  products  of  dextrose  and 
p-phenetidine.  M.  Amadori  (Atti  R.  Accad. 
Lincei,  1925,  [vi],  2,  337 — 342). — Two  different 
products  have  been  obtained  by  the  interaction  of 
equimolecular  quantities  of  anhydrous  dextrose  and 
p-phenetidine.  When  the  reaction  occurs  in  the 
cold,  or  with  brief  boiling,  a  compound  (m.  p.  118°) 
is  obtained,  similar  to  that  described  by  Irvine 
(J.C.S.,  1909,  95,  1545),  but  without  water  of  crystal¬ 
lisation.  When  the  reactants  are  heated  together  in 
the  dry  state  at  50 — 80°,  subsequent  brief  extraction 
with  boiling  alcohol  results  in  the  isolation  of  a  product 
of  m.  p.  155°,  which  is  probably  that  described  by 
Claus  and  Rce  (Chem.-Ztg.,  1898,  22,  545).  The 
physical  and  chemical  properties  of  these  products 
are  described.  Both  have  the  same  empirical  formula, 
Ci4H2i06N.  F.  G.  Tryhorn. 

Oxidation-reduction.  VII.  Dichloro-sub- 
stitution  products  of  phenol-indophenol.  H.  D. 
Gibbs,  B.  Cohen,  and  R.  IC.  Cannan  (U.S.  Pub. 
Health  Repts.,  1925,  40,  649—663;  cf.  A.,  1925,  ii, 
1164). — An  investigation  (including  preparation  and 
analysis)  of  the  indo-2  :  6-dichlorophenols  of  phenol, 
o-cresol,  m-crosol,  o-chlorophenol,  and  Schaffer’s  salt, 
and  the  leuco-derivatives  of  phenol-  and  m-eresol- 
indo-2  :  6-dichlorophenols.  The  oxidation-reduction 
potentials  in  buffer  solutions  from  pa  3  to  pn  13  are 
in  agreement  with  the  formula  already  developed. 
The  following  compounds  are  selected  for  indicators 
of  oxidation-reduction  in  biological  systems  at  pR  7 
and  0-001il/  concentration :  ra-bromophenol-indo- 
phenol,  o-chlorophenol-indophcnol,  phenol-indo-2  :  6- 
dichlorophenol,  o-cresol-indo-2  :  6-dichlorophenol,  and 
1  ‘  (x-naphthol-2-sulphonate-dichlorophenol.  ’  ’ 

Chemical  Abstracts. 


Guaiacol  derivatives.  L.  Winkelbleck  (J. 
Amer.  Pharm.  Assoc.,  1924,  13,  619 — 622). — The 
phenylurcthane,  m.  p.  146°,  and  a -naphthylur ethane, 
m.  p.  116 — 117°,  of  guaiacol  are  described;  guaiacyl - 
acetophenone  [o -anisyl  acetate  ?]  has  m.  p.  104° 
( phenylhydrazone ,  m.  p.  106 — 10S° ;  semicarbazone, 
m.  p.  142 — 147°).  Chemical  Abstracts. 

Relation  between  chemical  constitution  and 
pungency  in  acid  amides.  E.  C.  S.  Jones  and 
F.  L.  Pyman  (J.C.S.,  1925,  127,  2588— 2598).— By 
varying  both  the  acyl-  and  the  amido-residues  the 
following  acid  amides  have  been  prepared  and  their 
pungencies  compared  with  that  of  ?i-nonovanillyl- 
amide=100;  '■x-isopropyl-n-hexovanillylamide,  m.  p. 
125°  (pungency  about  5) ;  phmylacetovanillylamide, 
m.  p.  112°  (non-pungent) ;  h-phenylpropiovanillyl- 
amide,  m.  p.  83°  (pungency  40) ;  y-phenyl-n-butyro- 
and  o-phenyl-n-valero-vanillylamides,  m.  p.  93 — 95°  and 
67°,  respectively  (both  slightly  >40).  The  pungencies 
of  chloroaeetovanillylamidc,  m.  p.  119 — 122°,  dichloro- 
acetovanillylamide,  in.  p.  139 — 143°,  trichloroaceto- 
vanillijlamide,  m.  p.  76 — 79°,  bromoacetovanilhyl- 
amide,  m.  p.  95°,  and  iodoacetovanillylamide,  m.  p.  114°, 
are  all  about  3 ;  thus  the  shape  rather  than  the  weight 
of  the  side  chain  is  the  important  factor.  Where  no 
phenolic  hydroxyl  group  is  present  in  the  molecule,  as  in 
n-nono-3 : 4,-methylenedioxybenzylamide,  m.  p.  92°, 
and  n-nonoA-methoxybenzylamide,  m.  p.  103°,  no 
pungency  was  observed,  whilst  n-nonoA-hydroxy- 
benzylamide,  m.  p.  92°,  n-nono-3  :  i-dihydroxybenzyl- 
amide,  ra.  p.  7S°,  and  A'°-undeceno-3  : 4 -dihydroxy- 
benzylamide,  m.  p.  70 — 74°,  had  pungencies  of  10, 
25,. and  50,  respectively.  B.  W.  Anderson. 

Absorption  spectra  of  benzaurin.  W.  R. 
Orndorff,  R.  C.  Gibbs,  and  S.  A.  McNulty  (J. 
Amer.  Chem.  Soc.,  1925,  47,  2767 — 2777). — Absorp¬ 
tion  spectra  of  solutions  of  benzaurin  in  neutral 
alcohol,  alcoholic  hydrochloric  acid,  93%  sulphuric 
acid,  alcoholic  alkali,  and  33%  aqueous  alkali,  and  of 
p/;'-dihydroxy  triphenyl  methane  in  neutral  alcohol, 
are  recorded.  The  continuous  spectrum  obtained  by 
the  discharge  from  a  Tesla  coil  between  electrodes 
immersed  in  water,  which  extends  from  the  green 
of  the  visible  spectrum  to  well  into  the  ultra-violet, 
was  used  as  the  source  of  illumination,  calibration 
being  obtained  by  the  use  of  line  spectra  from  a 
spark  in  air  between  electrodes  of  suitable  metals. 
Pure  benzaurin,  orange-red  crystals,  forms  a  yellowish- 
orange  solution  in  absolute  ethyl  alcohol,  the  colour 
of  which  fades  on  keeping  to  a  light  yellow,  due  to 
a  weakening  of  an  absorption  band  at  frequency 
2300  to  about  1  /18  of  its  original  strength  in  10  days. 
When  the  faded  solution  is  heated,  the  orange  tint  is 
temporarily  restored.  The  presence  of  bands  at 
2033  and  2714  could  not  be  confirmed  (cf.  Formanek 
and  Grandmougin,  “  Untcrs.  Nachweis  Farbstoffe,” 
1908,  I,  126),  whilst  the  results  of  Meyer  and  Fischer 
(A.,  1913,  ii,  167)  are  considerably  extended.  The 
absorption  of  py '-dihydroxy  triphenylmethanc  in 
alcohol  is  similar  to  that  of  the  faded  benzaurin 
solution  ;  no  band  corresponding  with  that  exhibited 
by  benzaurin  at  2300  is  observed.  It  is  concluded 
that  the  benzaurin  first  absorbs  water  with  formation 
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of  the  quinoid  hydrate  (I),  to  which  the  orange  tint 
is  ascribed,  and  which  then  passes  reversibly  into  the 
colourless  carbinol  (II),  the  residual  colour  of  the 

HO>\Z/CPh‘CcH4-OH  (Id 

HO<^>CPh(OH)-C6H4-OH  (H.) 

faded  solution  being  duo  to  the  small  proportion  of 
quinoid  hydrate  present  at  equilibrium.  The  addition 
of  hydrochloric  acid  to  the  alcoholic  benzaurin  solu¬ 
tion  causes  development  of  an  orange  colour,  two  new 
absorption  bands  being  produced  at  1985  and  2490. 
Further  addition  of  acid  intensifies  these  and  also 
brings  out  bands  at  3760  and  3450.  These  are  due 
to  the  formation  of  the  quinoid  hydrochloride  (cf. 
Baeyer,  A.,  1903,  i,  811).  When  kept,  the  acid  solu¬ 
tion  becomes  colourless,  owing  to  the  reducing  action 
of  the  alcohol  (cf.  Kauffmann  and  Pannwitz,  A.,  1912, 
i,  351).  The  absorption  in  93%  sulphuric  acid  is 
similar,  and  the  same  type  of  absorption  spectrum 
is  also  given  by  solutions  of  benzaurin  in  alcoholic 
potassium  hydroxide,  indicating  that  the  colour  of 
the  alkaline  solution  is  due  to  the  quinoid  structure 
of  the  monopotassium  salt,  and  that  this  group  is 
alone  responsible  for  the  colour  of  benzaurin  and  of 
the  analogous  Dobner’s  violet.  In  33%  aqueous 
alkali,  benzaurin  gives  a  colourless  solution,  indicating 
the  formation  of  the  dipotassium  salt  of  the  carbinol. 

F.  G.  Willson. 

Photochemical  transformations  in  the  tri- 
phenylmethane  series.  III.  A.  LiFScrrrrz  (Ber., 
1925,  58,  [£],  2434—2440;  cf.  A.,  1921,  ii,  365).— 
The  transformation  of  derivatives  of  di-  and  tri- 
aminotriphenylmethanc  by  exposure  to  light  of  short 
wave-length  into  the  isomeric  salts  of  the  dye  has 
been  described  previously  {be.  cit.).  Similar  observ¬ 
ations  are  recorded  with  pp'-dihydroxytriphenyl- 
methanes  and  with  derivatives  of  triphenylmethane. 
Thus  benzaurin  which  has  been  decolorised  by  addition 
of  an  excess  of  alkali  hydroxide  or  cyanide  regains 
its  characteristic  colour  on  exposure  to  light,  and 
this  is  also  the  case  with  phenolphthalein.  Triphenyl- 
acetonitrile,  triphenylmethancsulphonic  acid,  and 
triphenylmethyl  thiocyanate  are  changed  in  such  a 
manner  as  to  produce  a  salt-like  isomeride  or  tri- 
phenylcarbinol  and  the  respective  acid ;  in  these 
cases,  coloration  of  the  solution  is  never  directly 
caused  by  light.  It  is  emphasised  that  triphenyl- 
acctonitrile  and  triphenylmethyl  thiocyanate  are 
non- electrolytes  when  pure.  The  former  does  not 
give  a  trace  of  colour  with  concentrated  sulphuric 
acid  or  sulphuric  and  acetic  acids,  whereas  the  latter 
gives  the  reaction  for  the  thiocyanogen  ion  only 
after  its  solution  has  been  heated,  illuminated,  or 
preserved.  Consequently,  the  triphenylmethyl  deriv¬ 
atives  must  exist  in  a  non-dissociatcd,  homopolar 
form  and  an  electrically  dissociable  form  containing 
a  heteropolar  (7-linking,  thus  affording  independent 
evidence  in  favour  of  the  views  advanced  by  Hantzsch 
(A.,  1922,  i,  24)  on  the  constitution  of  carbonium  salts. 
The  complete  course  of  the  action  of  light  on  triphenyl¬ 
methane  derivatives  is  therefore  (NR,,-CcII4)3CX  — > 

[(NRyC0H j)3c] + -f  X'  ^  [(XR2-c6h:)2c:c0h4-nr2]', 


and  the  primary  photochemical  effect  consists  in  the 
transference  of  a  valency  electron  from  the  carbon 
atom  to  the  group  X. 

The  bearing  of  the  discovery  of  colourless  solu¬ 
tions  of  triphenylmethyl-dorivatives  which  are  good 
electrolytes  on  the  theories  of  halochromism  advanced 
by  Hantzsch  {be.  cit.)  and  Pfeiffer  (“  Organische 
Molekiilvcrbindungen,”  1922)  is  discussed. 

H.  Wren. 

Azoxybenzenes  and  aromatic  nitro-derivatives . 
VII.  Organic  molecular  compounds.  M.  Giua 
and  G.  Guastalla  (Gazzetta,  1925,  55,  646 — 652). 
— Investigation  of  the  m.  p.  curves  indicates  the 
formation  of  a  compound,  m.  p.  about  64°,  containing 
3  mols.  of  2:4:  6-trinitrotoluene  and  2  mols.  of 
azoxybenzene.  The  equilibrium  curve  exhibits  two 
maxima,  but  one  of  these  results  from  an  abnormal 
reaction  owing  to  the  slowness  with  which  the  above 
compound  is  formed.  The  eutectic  between  the 
compound  and  azoxybenzene  or  2:4:  6-trinitro- 
tolucne  has  m.  p.  26-7°  or  53-7°,  respectively  (cf. 
Mcisenheimer  and  Smolnikov,  A.,  1920,  i,  334). 
The  system  2:3: 4-trinitrotolucne-azoxybcnzene 
forms  a  simple  eutectic,  which  solidifies  at  25°  and 
contains  about  25%  of  the  trinitrotoluene.  The 
system  3:4:  6-trinitrotoluene-azoxybenzene  forms 
a  eutectic,  solidifying  at  22°,  at  about  35%  of  the 
trinitrotoluene.  The  system  2  : 4-dinitrotoluenc- 
azoxybenzene  forms  a  eutectic  solidifying  at  about 
16°  and  containing  3T3%  of  dinitrotoluenc,  and 
l-bromo-2  :  4-dinitrobenzeno-azoxybenzene  a  eutectic 
solidifying  at  16°  and  containing  about  42%  of  the 
nitro-compound.  T.  H.  Pore. 

Azo-compounds  and  aromatic  nitro-deriv¬ 
atives.  VIII.  Organic  molecular  compounds. 
M.  Giua  and  G.  PvEGGIani  (Gazzetta,  1925,  55,  652 — 
661 ;  cf.  preceding  abstract). — The  following  systems 
form  eutectics  containing  the  given  proportions  of  the 
former  component  and  solidifying  at  the  temperatures 
stated  :  azobcnzene-2  :  4-dinitrotoluenc,  49T5%, 
39-6°;  azobenzene  ~p-nitrotoluene,  46%,  28-6°;  azo- 
benzene-m-dinitrobenzene,  56-21%,  46-5°;  p-amino- 
azobenzene— p-nitrotoluene,  about  30%,  34-4° ; 
p-aminoazobenzene- p-nitrochlorobcnzene,  41-5%, 
53-8°;  dimethyl-p-aminoazobenzene-2  : 4-dinitro- 
toluene,  about  34%,  52-7°;  dimethyl-p-aminoazo- 
benzene-p-nitrotoluene,  30%,  40-8°;  dimethyl-p- 
aminoazobenzene-wi-dinitrobenzene,  45-3%,  63°. 
Azobenzene  (1  mol.)  forms  an  additive  compound 
with  2:4:  6-trinitrotoluene  (2  mols.),  m.  p.  about 
65°.  p-Aminoazobenzene  (1  mol.)  and  m-dinitro- 
benzene  (1  mol.)  form  an  additive  compound,  m.  p. 
about  86°.  Dimethyl-p-aminoazobenzene  (1  mol.) 
and  2:4:  6-trinitrotoluene  (2  mols.)  form  an  additive 
compound,  m.  p.  82°,  which  gives  a  eutectic  solidifying 
at  73°  (77-2°)  with  the  latter  (former)  component. 

T.  H.  Pope. 

Effect  of  sulphonic  acid  groupings  in  certain 
positions  in  lightening  the  colour  of  azo  dyes. 

J.  Obermiller  (Z.  angew.  Chem.,  1925,  38,  1044). — 
See  B.,  1925,  982. 

Occurrence  of  free  radicals  in  chemical 
reactions.  III.  H.  Wieland,  H.  vom  Hove,  and 

K.  Borner  (Annalen,  1925,  446,  31 — 48). — During 


62 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


the  decomposition  of  an  arylazotriphenylmethane,  free 
aryl  and  triphenylmethyl  radicals  are  formed  (A., 
1922,  i,  772).  It  is  now  found  that  when  a  com¬ 
pound  of  the  acylazotriphenylmethane  series,  e.g., 
OOPli'NIN-CPhj,  is  heated  in  xylene  solution,  nitrogen 
is  evolved  and  a  deep  carmine-coloured  solution  is 
generally  obtained.  This  colour,  said  to  be  due  to 
the  free  R-CO'  radicals,  gradually  fades  and  a  (3-benz- 
pinacolin  is  formed:  R-CO'-[-Ph3C' — >-  R-CO-CPh-j. 
if  this  theory  is  correct,  the  passing  of  oxygen  through 
the  solution  during  the  decomposition  of  the  azo¬ 
compound  should  lead  to  the  formation  of  the 
peroxides  of  the  free  radicals.  Whilst  triphenyl¬ 
methyl  peroxide  was  isolated  in  most  instances,  only 
one  acyl  radical,  carbcthoxyl,  formed  a  peroxide, 
COgEt-OOCOoEt,  the  presence  of  which  could  be 
detected  by  the  liberation  of  iodine  from  hydriodic 
acid.  When  the  thermal  decomposition  is  carried 
out  in  carbon  tetrachloride  solution,  the  free  aryl 
radical  removes  chlorine  from  the  solvent  with 
formation  of  the  acid  chloride.  By  heating  triphenyl¬ 
methyl  chloride  or  tri-p-tolylmethyl  chloride  with  a 
substituted  hydrazine  in  benzene  or  pyridine  solution, 
hydrazo-compounds  are  obtained.  These  yield  the 
corresponding  azo-compounds  when  a  chloroform 
solution  of  the  substance  is  oxidised  by  shaking  it  with 
an  ice-cold  aqueous  solution  of  potassium  ferri- 
cyanide.  The  thermal  decomposition  of  the  azo¬ 
compounds  was  carried  out  in  xylene  or  petroleum 
solution  in  an  atmosphere  of  nitrogen  or  carbon 
dioxide.  By  these  reactions  the  following  substances 
were  obtained :  bmzoyltriphcnylmethylhydrazine,  in.  p. 
148°;  bejizoylazotriphcnylmdhane,  m.  p.  80 — 81° 
(decomp.) ;  ji-brom obenzoyUriphenyhnethylhydrazi ne , 

iu.  p.  177°;  p-bromobenzoylazotriphenyhnethane,  m.  p. 
67 — 68°  (decomp.) ;  ■p-toluoyltriphenylmethylhydrazine, 
m.  p,  136 — 139°;  p-toluoylazotriphcnylmcthane,  m.  p. 
60°  (decomp.) ;  p-dimethylaminobenzoyltripheriyl- 
metluylhydrazine,  m.  p.  192 — 195°;  p-dimethylamino- 
be7izoylazotrij)henylmelliane,  m.  p.  77°  (decomp.) ; 
p-dimethylamino-$-benzpinacolin,  m.  p.  224 — 226° ; 
benzoyUri-p-tolylmdhylhydrazine,  m.  p.  206 — 208° 
(decomp.) ;  benzoylazolri-p-tolylmethane,  m.  p.  70 — 72° 
(decomp.) ;  tri-p-methyl-$-benzpi)iacolm,  m.  p.  148 — 
149°;  p-toluoyUri-p-tolylmdhylhydrazine,  m.  p.  176 — 
178°;  p-toluoylazotri-p-tolyhndhane,  m.  p.  60 — -65° 
(decomp.) ;  tetra -p-methyl-$- benzp ina colin ,  m.  p.  145 — - 
146° ;  p-dividhylaminobenzoyltri-p-tolylmethylliydr- 
azine,  m.  p.  180° ;  p-dimdhylaminobenzoylazotri-p- 
tolylmethane,  m.  p.  69 — 70°  (decomp.) ;  ethyl  tri- 
phenylmethylhydrazinecarboxylate,  m.  p.  145° ;  ethyl 
triphenylmethylazocarboxijlate,  CPh3-NIN-CO,Et,  m.  p. 
98°  (decomp.) ;  ethyl  tri-p-tolylmethylhydrazinecarb- 
oxylate,  m.  p.  134 — 135° ;  ethyl  tri-p-tolylmelhylazo- 
carboxylate,  m.  p.  96°  (decomp.).  Dicarbethoxy- 
peroxide  was  prepared  by  the  interaction  of  ethyl 
cbloroformate  and  sodium  peroxide  in  chloroform 
solution.  It  is  an  oil  which  explodes  violently  at  45°. 

R.  W.  West. 

Action  of  thiosemicarbazide  on  certain 
aromatic  nitro-compounds.  M,  Giua  and  R. 
Petronio  (Gazzetta,  1925,  55,  665 — 673;  cf.  A., 
1923,  i,  790;  1924,  i,  338). — With  aromatic  halo- 
genated  nitro-dcrivativcs  containing  a  labile  halogen 


atom,  thiosemicarbazide  reacts  by  means  of  a  hydrogen 
atom  of  the5  hydrazine  residue,  yielding  nitro-deriv- 
atives  of  (3-phenylthiosemicarbazide,  e.g., 
C6H2(N02)3-NH-NH-CS-NH2. 

With  nitro-derivatives  containing  a  labile  nitro-group 
the  reaction  is  somewhat  complex.  Thus,  3:4:6- 
trinitrotoluenc  (1  mol.)  and  thiosemicarbazide  (1  mol.) 
yield  4  :  6-din itro-m-tolyl- [3 -thiosemicarbazide  and 
4:6:4':  6'-dinitrodi-»i-tolyl  disulphide  and  probably 
also  the  compound,  GfiH2Me(N02)2-N!N'GS-NH2, 
resulting  from  the  oxidation  of  the  former  by  the 
nitrous  acid  liberated ;  when  2  mols.  of  thiosemicarb¬ 
azide  are  used  per  1  mol.  of  3:4:  6-trinitrotoluene, 
4  :  6-dinitro-m-tolyl-P-thiosemicarbazide  is  formed  in 
almost  pure  condition.  With  2:3:  4-trinitrotoluene, 
a  similar  reaction  takes  place. 

2  :  4-Dinitrophenyl-^-thiosemicarbazide, 
CGH3(N02),-NH*NH-CS-NH2 
or  C6H3(N02)2-NH-NH-C(SH):NH,  from  1-cliloro- 
2  :  4-dinitrobenzene,  has  m.-  p.  210°  (decomp.).  In 
presence  of  sodium  acetate,  the  reaction  yields 
2:4:2':  4'-tetranitrodiphenyl  sulphide. 

2:4:  Q-Trinitrophenyl-Q-thiosemicarbazide  (picryl-{i- 
thiosemicarbazide),  obtained  from  picryl  chloride,  has 
m.  p.  183 — 184°  (decomp.),  and  yields  picrylazothio- 
carbamide(  ?),  CgH2(N02)3*NIN,CS,NH2,  m.  p.  166° 
(decomp.),  when  treated  with  ferric  chloride. 

2  : 4-Dinitro-m-tolyl-$-thiosemicarbazide,  prepared 
from  2:3: 4-trinitrotoluene,  has 
m.  p.  203—204°.  2:6:2':  6 '-Tetra- 
S  nitrodi-m-tolyl  sulphide  (I),  m.  p. 

222°,  is  the  principal  product  of 
2  the  interaction  of  2:3:  4-trinitro¬ 
toluene  (1  mol.)  and  thiosemicarb¬ 
azide.  4  :  Q-Dinitro-m-tolyl-$-thiosemicarbazide  has 
m.  p.  188°  (decomp.),  T.  H.  Pope. 

4-m-Nitrophenylsemicarbazide  and  certain 
derivatives.  A.  S.  Wheeler  and  T.  T.  Walker 
(J.  Amer.  Chem.  Soc.,  1925,  47,  2792 — 2796). — 
4-m-Nitrophenylsemicarbazide,  pale  yellow,  m.  p. 
138 — 139°  ( hydrochloride ),  is  obtained  by  the  action  of 
hydrazine  hydrate  on  ?n-nitrophenylcarbamide.  4-m- 
N itrophcnylsemicarbazones  of  the  following  ketones  are 
described  :  acetone,  yellow,  m.  p.  210 — 211°;  chloro- 
acetone,  pale  yellow,  m.  p.  238°  to  a  dark  brown  liquid, 
after  sintering  at  223°;  methyl  ethyl  ketone,  similar, 
m.  p.  205°;  acetophenone,  m.  p.  211 — 212°;  benzo- 
phenone,  light  yellow,  m.  p.  133 — 136° ;  camphor, 
m.  p.  240 — 242°;  and  cyclohexanone,  m.  p.  219 — 
220°.  The  corresponding  derivative  of  benzo- 
quinone  could  not  be  purified.  F.  G.  Willson. 

Diazotisation  of  picramide.  L.  Blangey  (Helv. 
Chim.  Acta,  1925,  8,  780—783  ;  cf.  A.,  1920,  i,  887).— 
Picramide  is  diazotised  in  sulphuric  acid  solution  by 
nitrosylsulphuric  acid  in  24  hrs.,  the  solution  then 
giving  an  80%  yield  of  azo-compound  when  coupled 
with  p-naphthol  in  glacial  acetic  acid  or  ethyl 
alcohol,  the  temperature  being  kept  at  2 — 3°  during 
addition.  An  orange  dye  resulted  from  coupling 
with  p-naphthol-6-sulphonic  acid  and  a  bluish- 
violet  dye  with  p-naphthylamine-6-sulphonic  acid. 
Both  are  very  sensitive  to  alkalis. 

G.  M.  Bennett. 
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Reaction  between  organic  peroxides  and 
organo-magnesium  halides.  H.  Gilman  and 
G.  E.  Adams  (J.  Amer.  Chern.  Soc.,  1925,-47,  2816 — 
2821). — Benzoyl  peroxide  (1  mol.)  reacts  with 
magnesium  phenyl  bromide  (1  mol.)  in  benzene  at  0°  to 
—5°,  with  formation  of  phenyl  benzoate  and  benzoic 
acid.  If  2  mols.  of  the  Grignard  reagent  are  applied, 
the  excess  reacts  with  the  ester  with  formation  of 
triphenylcarbinol.  Magnesium  ethyl  bromide  yields 
similarly  ethyl  benzoate,  whilst  excess  of  magnesium 
K-butyl  bromide  affords  phenyldi-n-butylcarbinol,  and 
magnesium  benzyl  chloride  yields,  analogously,  phenyl- 
dibenzylcarbinol.  Succinic  peroxide  is  inert  towards 
magnesium  phenyl  bromide  at  low  temperatures.  At 
higher  temperatures,  violent  reaction  sets  in  after  a 
perjod  of  quiescence,  resulting  in  complex  mixtures. 
Triacetone  peroxide  reacts  with  magnesium  phenyl 
bromide  in  anisole,  with  production  of  phenyldimethyl- 
carbinol  and  phenol,  whilst  ethyl  peroxide  in  ether 
affords  similarly  phenetole  and  diphenyl.  Tri- 
phenylmethyl  peroxide  is  practically  inert  towards 
magnesium  phenyl  bromide  in  a  boiling  mixture 
of  ether  and  benzene,  whilst  in  boiling  toluene 
s.-diphenoxytetraphenylethane  is  produced.  The 
general  reaction  between  organic  peroxides  and  the 
Grignard  reagent  may  thus  be  formulated :  R'OOTl-j- 
R'MgX  — >  R-O-R'+R-OMgX.  The  large  proportion 
of  diphenyl  obtained  from  ethyl  peroxide  in  this 
reaction  suggests  analogy  between  this  peroxide  and 
azobenzene  (cf.  Gilinan  and  Pickens,  A.,  1925,  i,  1336), 
and  indicates  the  formula  Et-OiO-Et  for  ethyl 
peroxide.  F.  G.  Willson. 

Organic  peroxides.  VIII.  Further  reactions 
which  appear  to  proceed  according  to  the  HI  I 
scheme.  H.  Gelissen  and  P.  H.  Hermans  (Bcr., 
1925,  58,  [J3],  2396—2399;  cf.  A.,  1925,  i,  663).— The 
action  of  benzoyl  peroxide  on  A^-pentene  leads, 
according  to  Lippmann  (A.,  1910,  i,  149),  to  the 
production  of  “  amylene  hydride  ”  and  a  benzoic 
ester  which  is  hydrolysed  to  benzoic  acid  and  “  di- 
amylene  oxide.”  It  is  shown  that  the  course  of  the 
change  probably  follows  the  authors’  R  H  scheme. 
Lippmann’s  “  amylene  hydride  ”  is  probably  benzene 
and  the  ester  is  the  benzoate  of  y -hydroxy -A@-pentene, 
CHMeiCEt-OBz.  The  latter  substance,  when  hydro¬ 
lysed,  gives  y-hydroxy-AS-pcntene,  which  immedi¬ 
ately  becomes  isomerised  to  diethyl  ketone  and  thence 
converted  into  the  substance,  CEt2iCMe-CO-Et,  which 
constitutes  the  “  diamylene  oxide.” 

Benzenesulphonic  peroxide  (cf.  Weinland  and 
Lewkowitz,  A.,  1903,  i,  SOS ;  Fichter  and  Stocker,  A., 
1925,  i,  239)  is  decomposed  by  water  at  61°  in 
accordance  with  the  R-H  scheme,  yielding  benzene¬ 
sulphonic  acid,  phenol,  and  sulphur  trioxide. 

H.  Wren. 

Derivatives  (esters  and  sulphonic  acids)  of 
anthranilic  and  methylanthranilic  acids.  0. 
Keller  and  G-  Sciiulze  (Arch.  Pharm.,  1925,  263, 
481 — 502). — Since  it  is  still  doubtful  whether  Ewins 
(J.C.S.,  1912,  101,  544)  was  correct  in  stating  that 
damascenine  (from  Nigella  damascena)  is  identical,  and 
not  isomeric,  with  the  methyl  ester  of  damasceninic 
acid,  a  number  of  esters  of  anthranilic  and  methyl¬ 
anthranilic  acid  have  been  investigated,  and  other 


experiments  made.  Keller’s  own  results  (A.,  1908,  i, 
283)  tend  to  confirm  Ewins’  statement,  in  that  his 
so-called  methyldamasceninc  (from  Nigella  aristata), 
which  is  admitted  to  be  the  above  methyl  damascenin- 
ate,  is  in  part  converted  into  damasceninic  acid  when 
its  hydrochloride  is  crystallised  from  water.  The 
following  esters  of  anthranilic  and  JV-mcthylanthranilic 
acid,  on  the  other  hand,  are  stable  towards  cold  or  hot 
water,  or  even  hot  dilute  hydrochloric  acid,  but  their 
hydrochlorides  are  hydrolytically  dissociated  in 
aqueous  solution,  and  in  this  they  again  differ  from 
damascenine. 

The  esters  in  question  were  prepared  by  the  usual 
methods  from  the  parent  acid  and  the  b.  p.  of  each 
was  determined  by  Siwoloboff’s  method.  Methyl 
anthranilate  has  m.  p.  24°,  b.  p.  256°;  its  hydro¬ 
chloride  crystallises  with  1H„0  and  has  m.  p.  178°. 
Ethyl  anthranilate  has  b.  p.  264° ;  hydrochloride,  m.  p. 
168°.  n -Propyl  anthranilate  has  b.  p.  270° ;  hydro¬ 
chloride,  m.  p.  160°.  Esters  with  alcohols  of  higher 
mol.  wt.  were  not  obtainable  by  the  ordinary 
procedure.  Methyl  A7-methylanthranilatc  (m.  p. 
22°,  b.  p.  255°)  yields  a  hydrochloride,  in.  p.  137°,  and 
the  corresponding  ethyl  ester  (b.  p.  266°)  yields  a 
hydrochloride,  m.  p.  127°.  Methylanthranilic  acid 
forms  no  sodium  salt  in  sodium  carbonate  solution ; 
from  such  solution  the  acid  is  readily  extracted  by 
ether. 

The  opinion  of  Willstatter  and  Kahn  (A.,  1904,  i, 
235)  that  when  sodium  anthranilate  is  treated  with  an 
excess  of  methyl  iodide  in  alkaline  solution  the  sole 
product  is  methylanthranilic  acid,  and  not  the  di¬ 
methyl-derivative,  is  confirmed. 

As  a  preliminary  to  an  attempt  to  synthesise 
damasceninic  acid  by  another  method,  various 
sulphoanthranilic  acids  have  been  prepared.  When 
anthranilic  acid  is  sulphonated  by  weakly  fuming 
sulphuric  acid  at  180°,  it  yields  primarily  2-amino- 
5-sulphobenzoic  acid,  but  this  is  partly  converted 
during  the  reaction,  and  also  gradually  when  boiled 
with  water,  into  sulphanilic  acid.  Attempts  to 
prepare  2-amino-4-sulphobenzoic  acid  from  2-nitro- 
toluene-4-sulphonic  acid  (Hart,  A.,  1881,  1144)  and 
2-amino-3-sulphobenzoic  acid  from  o-bromobenzoic 
acid  gave  unsatisfactory  results.  W.  A.  Silvester. 

o 

Reduction  of  aromatic  nitro-cyano-com- 
pounds.  H.  Rupe  and  H.  Vogler  (Helv.  Chim. 
Acta,  1925,  8,  832 — 838). — A  number  of  nitro-cyano- 
compounds  have  been  reduced  by  means  of  hydrogen 
and  a  nickel  catalyst,  the  substance  being  dissolved 
in  a  mixture  of  ethyl  acetate,  ethyl  alcohol,  and 
water.  p-Nitrophenylacetonitrile,  o-nitroaniline,  and 
o-nitrobenzylideneanilinc  are  completely  reduced  to 
S-p-aminophenylethylaminc,  o-phenylenediamine,  and 
o-aminobenzylaniline,  respectively.  In  the  reduction 
of  m-  and  p-nitrobenzonitriles  the  aminobenzaldimine 
is  produced  and  hydrolysed  so  that  a  good  yield  of 
the  aminobenzaldehyde  results.  The  following  deriv¬ 
atives  of  m -aminobenzaldehyde  arc  described  :  acetyl- 
derivative,  m.  p.  122°,  semicarbazone,  decomp,  above 
280°,  oxime,  m.  p.  195°.  In  the  case  of  o-nitro- 
phenylacetonitrile  and  o-nitrobenzonitrile,  the  amino- 
group  appears  to  protect  the  cyano-group  from 
reduction,  the  products  isolated  being  o-aminophenyl- 
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acetonitrile  and  anthranilamide,  m.  p.  110°.  Ammon¬ 
ium  anthranilate  hydrochloride  is  monoclinic  with 
a  :  h  :  c=0-4566  :  1  :  1-4362,  (3=75°  34'  and  d  1-1744. 

G.  M.  Bennett. 

Action  of  halogens  on  2  : 4-dimethylbenzoyl 
chloride.  W.  H.  Perkin,  jun.,  and  J.  F.  S.  Stone 
(J.C.S.,  1925,  127,  2275—2297;  cf.  Davies  and 
Perkin,  J.,  1922,  121,  2203). — In  ultra-violet  light 
bromine  reacts  at  160°  with  2  :  4-dimethylbenzoyl 
chloride  to  form  mainly  2-bromomethyl-p-toluoyl 
bromide,  b.  p.  169 — 171°/15  mm.,  together  with  some 
4-bromomethyl-o-loluoyl  bromide  (not  isolated).  Decom¬ 
position  of  the  mixture  with  formic  acid  yields 
2-bromomcthyl-p-tolnic  acid,  m.  p.  143 — 145°,  which 
forms  4-methyl-l  :  2 -phthalide,  m.  p.  118°,  at  the  m.  p. 
With  methyl  alcohol,  the  mixed  acid  bromides  yield 
methyl  2-bromomethyl-p-toluatc,  which  when  boiled 
gives  4-methyl-l  ;  2-phthalide.  This  phthalide  on 
hydrolysis  yields  2-hydroxymelhyl-p-toliiic  acid,  m.  p. 
133°,  with  regeneration  of  the  phthalide.  The  more 
stable  ester,  methyl  4-brom om ethyl-o-lol cate,  m.  p. 
56°,  forms  on  hydrolysis  4-hydroxymethyl-o-toluic 
acid,  m.  p.  142°.  In  this  hydrolysis  4  ;  4 ' -dicarboxy- 
3  :  3 ' -dimelhryldibcnzyl  ether,  m.  p.  222°,  is  also  formed. 
At  150—190°,  the  bromination  of  2 ;  4-dimethyl¬ 
benzoyl  chloride  yields  mainly  an  acid  bromide,  b.  p. 
223 — 228°/15  mm.,  from  which  2  ;  4-di(bromomethyl)- 
benzoic  acid,  m.  p.  158°,  is  obtained.  The  methyl 
ester,  m.  p.  84°,  forms  on  boiling  4-bromomelhyl-l  :  2- 
phthalide,  m.  p.  159°,  and  this,  on  hydrolysis,  yields 
4-hydro cymethyl-1  :  2-phthalide,  m.  p.  125°,  which  is 
further  hydrolysed  to  2  :  i-di (hydroxy melhyl)benzoic 
acid,  m.  p.  146°.  4-Hydroxymethyl- 1  ;  2-phthalide 
condenses  with  ethyl  oxalate  yielding  ethyl  4 -hydroxy- 
meihyl-\  :  2-phthalideoxalate, 

/C:C(OH)-CO,Et 
OH-CH2-CgH3<  >0  “  , 

\co 

m.  p.  170°,  Potassium  cyanide  reacts  with  2 :  4-di- 
(bromomethyl)benzoic  acid  to  form  4-cyanontethyl- 
1  :  2-phthalide,  m.  p.  124°,  from  which  the  amide, 
m.  p.  219°  (decomp.),  and  thence  1  ;  2-phlhalide-4- 
aceiic  acid,  m.  p.  162°,  is  obtained.  Higher  brominated 
derivatives  of  2  :  4-dimethylbenzoic  acid  proved  too 
unstable  for  isolation.  When  2  :  4-dimethylbenzoyl 
chloride  is  treated  with  chlorine  at  180 — 210°  in 
ultra-violet  light,  a  mixture  of  the  di-,  tetra-,  and 
some  tri-chlorinated  dimethylbenzoyl  chloride  is 
obtained.  Distillation  of  the  methyl  esters  prepared 
from  these  yields  4-chloromethyl-l  ■'2-phthalide,  m.  p. 
144°.  The  mixture  of  acid  chlorides  digested  with 
chalk  forms  2  : 4 -dialdehiydobenzoic  acid,  m.  p.  141° 
(dia.'Mhhio-derivative,  m.  p.  208°,  disemicarbazone, 
decomp.  335°,  anhydrophenylhydrazove,  m.  p.  266°), 
and  some  4-aldehydo-l  :  2-phthalide,  m.  p.  160°,  phenyl- 
hydrazone,  m.  p.  172°,  which  undergoes  the  Canniz- 
zarro  reaction,  yielding  a  mixture  of  2  :  4-di(hydroxy- 
mcthyl)benzoic  acid,  m.  p.  146°,  and  2 -hydroxy- 
methylterephthalic  acid  ;  this  last  at  110°,  forms 

1  :  2-phthalide-4-carbo njlic  acid,  m.  p.  280°.  Suitable 
chlorination  of  2  :  4-dimethvlbcnzoyl  chloride  yields 

2  :  4 -di(dichloromethyl)benzoyl  chloride,  b.  p.  192 — 
193°/10  ram.,  from  which  2 ;  4-di(dichloromelhyl)- 
benzoic  acid,  m.  p.  160°,  is  obtained.  The  methyl 


ester  of  this  acid,  b.  p.  186 — 1S8°/12  mm.,  decomposes 
at  higher  temperatures  into  i-dichloromethyl-l  :  2- 
chloro phthalide,  b,  p.  297°/763  mm.  More  thorough 
chlorination  of  2  :  4-dimethylbenzoyl  chloride  gives 
an  acid  chloride  fraction,  b.  p.  188 — 192°/14  mm., 
which  after  hydrolysis  contains  4-aldehydophthalic 
acid  (not  isolated),  and  2 -aldehydoterephthalic  acid, 
m.  p.  242°,  anhydrophenylhydrazone,  m.  p.  327°; 
the  oxime,  m.  p.  136°  (decomp.),  changes  into  the 
imide  of  Irimcllitic  acid,  m.  p.  242°.  The  2-aldehydo- 
acid,  when  boiled  with  25%  sodium  hydroxide,  forms 
1  :  2-phthalide-4-carboxylic  acid,  m.  p.  2S0°.  Impure 
4-aldehydophthalic  acid  (above)  forms  a  phenyl- 
hydrazone  hydrate,  in.  p.  118°;  anhydrous  phenyl- 
hydrazone,  m.  p.  174°  ;  and  phenylhydrazone  anhydride, 
m.  p.  217°.  Chlorination  of  2  : 4-dimethylbenzoyl 
chloride  until  six  chlorine  atoms  have  been  absorbed 
yields  70 — 80%  of  2  : 4-di(trichloromethyl)benzoyl 
chloride,  b.  p.  192 — 196°/15  mm.,  which  with  formic 
acid  gradually  forms  2  :  4 -di(trichloromethyl)benzoic 
acid,  in.  p.  171°.  The  methyl  ester  decomposes  on 
heating  into  4-trichloromeihylphihalyl  chloride,  b.  p. 
186 — 187°/12  mm.,  dianilide,  m.  p.  220°.  Other 
derivatives  are  the  amide,  m.  p.  176°  (decomp.),  and 
anilide,  m.  p.  203°  (decomp.).  B.  W.  Anderson. 

Polymerisation  and  depolymerisation  by  light 
of  different  wave-lengths.  II.  a-  and  $-trans- 
Cinnamic  acid,  alJocinnamic  acid,  and  their  di- 
merides.  H.  Stobbe  and  A.  Lehfeldt  (Ber.,  1925, 
58,  [B],  2415—2427  ;  cf.  A.,  1924,  ii,  11).— According 
to  Stoermer  (A.,  1910,  i,  114;  1911,  i,  295)  and 
Stobbe  and  Steinberger  (A.,  1922,  i,  1018)  a-trans- 
cinnamic  acid,  m.  p.  133°,  and  ailocinnamic  acid 
become  isomerised  to  an  equilibrium  mixture  when 
exposed  to  light  in  solution  or  in  the  molten  condition, 
the  radiations  of  wave-length  320 — 270  hi  being 
most  active.  The  reaction  is  greatly  accelerated  by 
addition  of  hydrochloric  acid.  When  the  solid  acids 
are  exposed  to  sunlight,  isomerisation  is  accompanied 
by  polymerisation,  whereby  a-iraas-cinnamic  acid 
yields  mainly  a-truxillic  acid  with  a  little  (3-truxinic 
acid,  and  u/locinnamic  acid  affords  chiefly  (3-truxinic 
acid  in  addition  to  tram- cinnamic  acid  and  a  little 
a-truxillic  acid.  Similar  reactions  proceed  in  aqueous 
suspension  and  are  then  accelerated  by  the  presence 
of  hydrochloric  acid  or  sodium  chloride  singly,  whereas 
the  latter  causes  no  acceleration  if  hydrochloric  acid 
is  already  present.  Rays  of  long  wave-length  favour 
polymerisation,  which  is  hindered  by  those  of  shorter 
wave-length.  Exposure  of  a-truxillic  and  (3-truxinic 
acids  to  light  of  short  wave-length  causes  their 
depolymerisation  to  trans-  and  ces-cinnamic  acids, 
respectively,  each  dimeride  giving  the  monomeride 
from  which  it  is  formed  by  exposure  to  longer  rays. 
Extension  of  similar  observations  to  suspensions  of 
the  acids  in  benzene  and  aqueous  solutions  of  their 
sodium  salts  proves  that  an  equilibrium  is  set  up 

long  radiations 

according  to  the  scheme  :  a-truxillic  acid  ~<~  -. 

short  radiations 

long  radiations 

fraiw-cinnamic  acid  7  T  ces-cinnainic  acid  ^  s 

short  radiations 

p-truxinic  acid. 

Experiments  on  the  behaviour  of  p-fraii-s-cinnamic 
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acid  when  exposed  to  sunlight  and  re-examination 
according  to  the  methods  of  de  Jong  (A.,  1922, 
i,  339)  show  that  the  metastable  [3-/ra?iS-cinnamic 
acid  is  much  more  readily  isomerised  than  the  stable 
cr.-trans- cinnamic  acid,  whereby  ci's-cinnamie  acid  is 
produced ;  the  latter  acid  is  directly  polymerised  by 
light  of  longer  wave-length  to  (3-truxinic  acid.  The 
$-lrans- acid  therefore  readily  affords  good  yields  of 
(J-truxinie  acid,  whereas  the  difficultly  isomerised 
a-iraws-acid  affords  little  (3-truxinic  but  much 
a-truxillic  acid. 

It  cannot  yet  be  decided  whether  the  bans- cinnamic 
acids  are  chemical  isomerides  or  represent  two  forms 
of  a  dimorphous  bwis-cinnamic  acid.  H.  Wren. 

p-Dimethylaminodiphenylacetic  acid.  Dalii? 
Singh  (J.C.S.,  1925,  127,  2445— 2449).— By  the 
action  of  magnesium  phenyl  bromide  on  ethyl 
p-dimethylaminophenylglyoxylate,  ethyl  p -dimethyl- 
aminobenzilate,  m.  p.  97°,  and  the  corresponding 
acid,  m.  p.  50 — 55°,  were  obtained,  p-dimethylamino- 
tetraphenylelhylenc  glycol,  m.  p.  144°,  being  a  by-pro¬ 
duct  in  this  reaction.  The  above  acid  on  reduction 
yielded  p-dimethylaminodiphenylacelic  acid,  m.  p. 
105°.  The  barium  salt  of  this  acid  gave  on  dry  dis¬ 
tillation  di-p-dimethylaminobenzhydryl  ketone,  m.  p. 
190°,  amongst  other  products,  but  none  of  the  desired 
allene  derivative.  Ethyl  phenylA-pyridylpyruvate, 
m.  p.  124°,  and  the  corresponding  acid,  m.  p.  about 
110°  (oxime  hydrochloride,  m.  p.  53°,  sodium  salt), 
were  synthesised.  The  ester  condensed  with  o-phenyl- 
enediaminc  to  form  2-ct-4!-pyridylbcnzyl-'3-quinoxalone, 
r  xr  /N=C-CHPh-C,H,N 

6  4^nh-6o 


5^',  m.  p.  295° 


B.  W.  Anderson. 


Additive  product  of  mandelic  acid  and  benzene. 
C.  W.  Zahn  (Rec.  trav.  ehim.,  1925,  44,  1048 — 1050). 
— Mandelic  acid  forms  a  molecular  compound  with 
benzene  of  the  composition  CHPh(0H)-C02H;C6H6, 
biaxial  crystals,  stable  only  in  contact  with  benzene 
or  its  vapour,  and  decomposed  on  heating,  the  trans¬ 
ition  temperature  as  determined  in  a  dilatometer 
being  32-6 — 32-7°.  G.  M.  Bennett. 

Catalytic  reduction  of  some  cyano-compounds 
of  naphthalene.  H.  Rupe  and  A.  Metzger  (Helv. 
Chim.  Acta,  1925,  8,  838 — 848). — Xitro-nitriles  of 
the  naphthalene  series  are  reduced  by  hydrogen  in 
presence  of  nickel  (cf.  Rupe  and  Vogler,  p.  63)  to 
amino-nitriles,  the  cyano-group  being  protected  by 
the  amino-group.  On  the  other  hand,  nitriles  sub¬ 
stituted  by  other  atoms  or  groups  such  as  Br,  OH, 
S03H  are  reduced  under  similar  conditions,  the 
products  being  primary  and  secondary  amines  with 
the  aldehyde  as  an  occasional  by-product.  The 
action  of  the  amino-group  is  not  due  to  its  basic 
properties,  since  the  product  of  benzoylation,  5-benz- 
amido-c/.-naphthonitrilc  (m.  p.  211 — 212°),  is  also  not 
reducible. 

5-Nitro-a-  and  -[3-naphthonitriles  and  1-nitro-g- 
naphthonitrile  yield  the  corresponding  aminonitriles. 
Reduction  of  sodium  a-naphthonitrile-4-sulphonate 
in  aqueous  solution  gives  a  good  yield  of  1-amino- 
methyl naphthale ne-4-sulphonicacid  { sodium  and  barium 
salts  described).  From  5-bromo-a-naphthonitrile  the 
products  of  reduction  are  :  5-bromo-x-naphthaldehyde, 
F 


m.  p.  102 — 103°,  volatile  in  steam  ( semicarbazone , 
decomp.  257 — 259°,  oxime,  m.  p.  133—134°),  5 -bromo- 
\-aminomeihylnaphthalene,  m.  p.  138 — 139°  (decomp. 
141°)  ( hydrochloride ,  nitrate,  and  oxalate  described), 
and  di-{5-bromo-\-naphthylmethyl)amine,  m.  p.  142° 
{hydrochloride  and  nitrate  described).  Reduction  of 
0-bromo-$-naphihonilrile  furnishes  :  b-bromo-$-naphth- 
aldehyde,  m.  p.  78°,  volatile  in  steam  {oxime,  m.  p. 
178°,  semicarbazone,  m.  p.  270°,  phenylhydrazone, 
m.  p.  151°),  O-bromo-2-aminomethylnaphthalene,  m.  p. 
Ill — 112°  ( hydrochloride ,  nitrate,  and  hydrogen  oxalate 
described),  and  a  trace  of  di-{5-bromo-$-7iaphthyl- 
mcthyl)aminc  hydrochloride.  o-Hydroxybenzonitrilc  is 
reduced  to  di{o-hydroxybenzyl)amine,  m.  p.  162°. 

G.  M.  Bennett. 

Phenylalanine  series.  VI.  Decarboxylation 
of  tyrosine  and  leucine.  E.  Waser  (Helv.  Chim. 
Acta,  1925,  8,  758—773;  cf.  A.,  1925,  i,  540).— Dry 
distillation  of  tyrosine  gives  tyramine  in  70 — 75% 
yield.  Quantities  of  500  g.  of  tyrosine  are  converted 
into  tyramine  (yield  90 — 95%)  by  solution  in  3 — 4 
parts  of  fluorene  at  280 — 290°.  The  base  is  separated 
as  the  hydrochloride  (m.  p.  271 — 272°,  corr.),  crystal¬ 
lised  from  saturated  brine,  converted  into  the  sulphite, 
m.  p.  297 — 298°,  and  finally  liberated,  or,  better,  the 
crude  material  is  distilled  under  reduced  pressure, 
b.  p.  205— 207°/25  mm.,  195°/13  mm.,  165—167°/ 
2  mm.,  m.  p.  164 — 164-5°.  Dry  distillation  of 
leucine  yields  fsoamylamine  (67%)  together  with 
leucineimide  (m.  p.  268°)  and  Aobutyl  cyanide, 
whereas  when  the  decomposition  is  carried  out  in 
fluorene  at  235°  the  yield  of  the  first  is  97%  of  the 
theoretical.  G.  M.  Bennett. 

Conversion  of  r-phenyl-a-naphthylglycollic 
acid  into  ketones.  A.  McKenzie  and  H.  J. 
Tattersall  (J.C.S.,  1925,  127,  2522 — 2530). — 
Phenyl-cc-naphthylglycollic  acid  was  prepared  from 
ethyl  benzoylformate  and  magnesium  a-naphthyl 
bromide  and  the  acid  converted  into  phenyl-a- 
naphthylchloroacetyl  chloride.  The  chloride  reacts 
with  excess  of  magnesium  phenyl  bromide  to  form 
a-naphthyldeoxy  benzoin,  phenyl- a-naphthylketen 
probably  being  first  formed.  a-Naphthyldeoxy- 
benzoin  treated  with  methyl  iodide  yields  a.$-diphenyl- 
ct-{<x-napJuhyl)propan-$-ol,  m.  p.  124 — 125°.  Phcnyl- 
a-naphthylglycollic  acid  on  reduction  with  red  phos¬ 
phorus  and  hydriodic  acid  gives  phenyl- a- naphthyl- 
acetic  acid,  the  chloride  of  which,  heated  with 
aluminium  chloride  and  benzene)  yields,  not 
a-naphthyldeoxybenzoin,  but  a  compound,  C18H120, 
m.  p.  115-5 — 116-5°.  By  the  action  of  different 
Grignard  reagents  on  phenyl- a-naphthylchloroacetyl 
chloride,  phenyl-<z-7iaphthylacelone,G10KpCKPh-CO'Me, 
m.  p.  85°,  phe.nyl-v.-naphlhylacetonapihthone  {phenyl- 
rz-naphthylmelhyl  rj-naphlhyl  ketone),  m.  p.  126°,  and 
phenyl- oL-naphthylmclhyl  p-lolyl  ketone,  m.  p.  142°,  were 
obtained.  B.  W.  Anderson. 

Odour  and  molecular  asymmetry.  II.  J.  von 
Braun  and  W.  Teuffebt  (Ber.,  1925,  58,  [B],  2210 — 
2215). — It  is  shown  in  the  case  of  the  active  and 
inactive  m-methylcycfohexylethylene  oxides  that 
isomerides  of  this  type  may  differ  from  one  another 
in  odour  (cf..  von  Braun  and  Kaiser,  A.,  1924,  i,  3). 

d-ra-Mcthylcyclohexanone,  prepared  from  pulegone. 


66 


BRITISH  CHEMIOAX,  ABSTRACTS. — J 


is  converted  by  zinc  and  ethyl  bromoacctate  into 
ethyl  d-l-hydroxy-3-methylcycZohexyl-l-acetatc,  b.  p. 
126 — 128°/15  mm.,  d f  1-004,  [a]D  +1-44°,  and  thence 
by  potassium  hydrogen  sulphate  at  160°  into  ethyl 
3-methyl-A1-cycZohexcnyl-l-acetatc,  b.  p.  107 — 109°/ 
15  mm.,  df  0-9644,  and  3-methyl- A1-cycZohexenyl-l- 
acetic  acid,  b.  p.  146°/15  mm.,  df  1-0253.  The 
unsaturatcd  ester  is  hydrogenated  in  methyl-alcoholic 
solution  in  the  presence  of  palladium  to  ethyl 
d-3-methylcyclohe.rylaceiale,  b.  p.  107 — 110°/18  mm., 
df  0-9322,  1-4442,  [a]D  —7°  25',  which  is  hydro¬ 

lysed  to  d-3-methylcy<Aohexylacetic  acid,  b.  p.  148°/ 
18  mm.,  df  0-9S47,  nf  1-4595,  [a]D  —9°  26'.  The  latter 
compound  is  converted  by  successive  treatment  with 
bromine  and  phosphorus  and  ethyl  alcohol  into  ethyl 
d-3-meihylcyclohevylbromoa-cclate,  b.  p.  139 — 140°/ 
18  mm.,  df  1-2528,  »g  1-4775,  [a]D  —6°  3',  and  thence 
by  dimethylamine  in  dry  benzene  into  ethyl  3-methyl- 
cycloh&vyldimcthylaminoacctate, 

C6H10Me-CH(NMe.,)-CO,Et, 
b.  p.  127716  mm.,  df  0-9398,  1-4553,  [a]D  -5°  13' 

( hydrochloride ,  m.  p.  187°;  melhiodide,  m.  p.  161°; 
picrate).  Reduction  of  ethyl  3-methylcycZohexyl- 
dimethylaminoacetate  by  sodium  and  alcohol  leads 
to  the  formation  of  $-dimelhylamino-$-3-methyl- 
cyclo hexylethyl  alcohol,  C6H10Me-CH(NMe2)-CH2,OH, 
b.  p.  128°/16  mm.,  df  0-9351,  ng  1-4742,  [<x]D  -6°  10' 
( picrate ;  hydrochloride  ;  meihiodidc,  m.  p.  160 — 161°). 
The  alcohol  is  transformed  into  the  quaternary 
iodide  which,  when  treated  with  silver  oxide  and 


subsequently  distilled,  affords  d- 3 - w ethylcyclohexyl - 
ethylene  oxide,  C6H10Me-CH<C^  ,  b.  p.  72 — 73°/ 
vacuum),  df  0-9165,  Jig  1-4527,  [a]D  —10°  54'. 


(Z-3-Methylci/cZohexylethylene  glycol,  b.  p.  138 — 140°/ 
16  mm.,  is  prepared  by  the  action  of  water  at  160 — 


170°  on  the  oxide,  which  with  dilute  sulphuric  acid 
appears  to  yield  3-methylcj/cZohexylacetaldchyde. 

The  following  constants  are  recorded  for  the 
analogous  series  of  optically  inactive  compounds  : 
ethyl  l-hydroxy-3-methylcycZohcxyl-l-acetatc,  b.  p. 
126 — 128°/15  mm.,  df  1-004;  ethyl  3-mdhyl-A1-cyc\o- 
hexcnylacelate,  b.  p.  107 — 110°/15  mm.,  df  0-9626; 
3-methyl- £d-cyclohexenylaceiic  acid,  b.  p.  146°/15  mm., 
df  1-023;  ethyl  3-methylcyclohexylacetale,  b.  p.  107 — 
110718  mm.,  df  0-9338,  tig  1-4434;  3-methylcyc\o- 
hexylacetic  acid,  b.  p.  148°/1S  mm.,  df  0-9911,  tig 
1-4607 ;  ethyl  3-methyloyc\ohexylbromoacetate,  b.  p. 
139— 140°/18  mm . ,  df  1-255,  tig  1-4771 ;  ethyl  3-methyl- 
cyclohexyldimethylaminoacelate,  b.  p.  127°/18  mm., 
df  0-943,  tig  1-4544  (hydrochloride,  m.  p.  189°;  meth- 
iodide,  m.  p.  177°;  picrate)-,  $-dimethylamino-$-3- 
methylcyclohexyleihyl  alcohol,  b.  p.  128°/16  mm., 
df  0-9351,  tin  1-4740  ( picrate ;  hydrochloride-,  melh¬ 
iodide,  m.  p.  173 — 174°) ;  3-methylcyclohexylethylene 
oxide,  b.  p.  72 — 73°/vacuum,  df  0-9165,  tig  1-4527 ; 
3-mcthyloyc\ohexyleihylene  glycol,  b.  p.  138 — 140°/16 
mm. ;  3-methyIcycZohcxylacetaldehyde.  H.  Wren. 


Ethyl  1  -  ketohydrindyl  -  2  -  glyoxylate.  H. 
Leuchs  and  G,  Kowalski  (Ber.,  1925,  58,  [S], 
228S — 2293). — Ethyl  1  -  ketohydrindyl  -  2  -  glyoxylate, 

C6H4<g*£>CH-C0-C02Et,  m.  p.  71—72°,  is  readily 

prepared  by  the  action  of  alcoholic  sodium  cthoxide 


on  a  mixture  of  1-hydrindone  and  ethyl  oxalate. 
Unlike  the  analogous  compound  prepared  from 
1-keto-l  :  2  :  3  :  4-tetrahydronaphthalene  (Hiickel  and 
Goth,  A.,  1924,  i,  1196),  it  does  not  readily  lose  carbon 
monoxide  with  production  of  ethyl  l-hydrindone-2- 
earboxylate.  It  is  converted  by  aniline  at  100°  into 
the  corresponding  anilide,  m.  p.  229—231°,  and  by 
gentle  hydrolysis  into  l-ketohydrindyl-2-glyoxylic  acid, 
m.  p.  215°  (decomp.)  after  softening  at  205°,  which 
loses  carbon  monoxide  and  carbon  dioxide  at  220 — 


230°,  giving  thereby  1-hydrindone  in  small  amount. 
The  ester  is  converted  by  cold  phenylhydrazine 
into  the  additive  compound,  C19H20O4N2,  m.  p.  95 — 
96°  after  softening  at  90°,  whereas  in  boiling  alcoholic 
solution  two  apparently  stereoisomcric  phenylhydr- 
azones,  C19H,803N2,  m.  p.  156 — 158°  and  173 — 174°, 
are  produced.  The  form  of  higher  m.  p.  is  rapidly 
transformed  by  aqueous  5A-hydrochloric  acid  into 

the  anhydride  ? H2~V:C(CQ2]Et) >NPh.  m.  p.  126— 
C6H4*C  —  "--as 

127°,  whereas  that  of  lower  m.  p.  remains  unchanged. 
Either  form  yields  the  anhydride  when  treated  with 
alcoholic  hydrochloric  acid  owing  to  the  transform¬ 
ation  of  the  variety  of  higher  into  that  of  lower 
m.  p.  which  occurs  also  when  the  former  is  melted; 
the  reverse  change  could  not  be  accomplished. 
Ethyl  l-ketohydrindyl-2-glyoxylate  is  converted  by 


semicarbazide  into  the  corresponding  semicarhazone, 
Ci4H.504N2,  m.  p.  161 — 163°,  -which  is  transformed 
by  alcoholic  hydrogen  chloride  into  the  compound, 
C13H1202N2,  m.  p.  173 — 174°.  The  oxime  of  the 
ester,  m.  p.  155 — 157°  after  softening  at  145°,  is 
similarly  not  simply  converted  into  an  anhydride  by 
alcoholic  hydrogen  chloride,  but  yields  a  compound, 
Ci5H1704N,  m.  p.  61°,  containing  two  ethoxy-groups. 
Attempts  to  alkylate  ethyl  l-ketohydrindyl-2-glyoxyl- 
ate  were  unsuccessful.  H.  Wren. 


Formation  and  stability  of  associated  ali- 
cyclic  systems.  II.  Formation  and  disruption 
of  dicyclic  dihydroresorcinols.  E.  H.  Farmer 
and  J.  Ross  (J.C.S.,  1925,  127,  2358— 2369).— The 
action  of  ethyl  sodiomalonate  on  l-methyl-A'-cycZo- 
hexan-3-one  (I)  at  100°  in  presence  of  alcohol  yielded 
mainly  ethyl  (i-methylpimelate-(i-aceiate  (II),  b.  p.  200°/ 
18  mm.  The  formation  of  this  ester  must  have  been 
preceded  by  a  Michael  addition  followed  by  internal 
condensation  and  two  stages  of  ring  fission.  With 
sodium  the  ester  yielded  $-methylpimelic-$-acelic  acid, 
m.  p.  125°  (imide,  m.  p.  139°;  anhydro-acid,  m.  p. 

/GH-COs  /CH2-C02Et 

(I.)  CMe^f  >CH„  CMeACH2]3-C02Et  (XI.) 

XCH,-CH/  \CH2-C02Et 


,cii2-ch2. 

CMe<  )CH-C02Et 

|  \ch2-cck 

CH2-C02Et  (in.) 


/CH2-C(OH)-a 
CMe^-CH2 — dL-^C 
\ch2 — CO/ 

(IV.) 


83°),  and  also  ethyl  l-methylcyc\ohexan-3-o?ie-±-carb- 
oxylate-1 -acetate  (III),  b.  p.  182°/15  mm.,  which  on 
hydrolysis  gave  l-niethylcyclohexan-3-one-l-aceiic 
acid,  m.  p.  37°  (silver  salt;  semicarhazone,  m.  p.  184°), 
and  from  this  ethyl  l-methylcyclohexan-3-one-l-acetate 
(b.*p.  147°/15  mm. ;  semicarhazone,  m.  p.  159°)  was 
obtained.  The  last-mentioned  ester  gave  with  sodium 
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methoxide  a  product  which  was  probably  the  dicyclic 
dihydroresorcinol  (IV).  In  determining  the  constitu¬ 
tion  of  these  products,  P- meihyladipic-^-acetic  acid, 
m.  p.  149°,  ethyl  ethane-1  '■  2IIX :  l- l-rndhylcydohexane- 
3  :  5-dione-2-carboxylate,  m.  p.  Ill0,  ethyl  hydrogen 
l-methylcyclohem)i-3-0)ie-&-carbozylate-3-acetate,  m.  p. 
91°,  and  other  compounds  were  obtained. 

B.  W.  Anderson. 

Action  of  various  diamines  on  naphthalic 
anhydride.  A.  Bistrzycki  and  J.  Risi  (Helv. 
Chim.  Acta,  1925,  8,  810—820;  ef.  A.,  1923,  i,  848). 
— The  action  of  hydrazine  hydrate  in  boiling  alcoholic 
solution  on  naphthalic  anhydride  yielded  1 :  8 -naphth- 

alylhydrazide,  C10H6<^  J®,  m.  p.  254 — 255° 
GOJNJtL 

(dmcefyf-derivative,  m.  p.  214 — 215°),  which  is 
indifferent  to  benzaldehyde,  whilst  in  other  experi¬ 
ments  under  similar  conditions  the  product  was  the 

CO 

isomeric  iV-aminonaphthalimide,  C10H6<Cqq^>N-NH2 

(m.  p.  262°),  of  Ostrogovich  and  Mihailescu  (A., 
1912,  i,  311),  which  readily  forms  a  benzylidene 
derivative,  m.  p.  206°,  and  a  monoacetyl- derivative, 
m.p.  260—261°. 

Ethylenediamine  and  naphthalic  anhydride  in 
alcoholic  solution  combine  to  give  N -(t-aminoethyl- 
naphthalamic  acid, 

C10H6(CO2H)-CO-NH-CH2-CH2-NH2, 
decomp.  196 — 197°,  soluble  in  alkalis  or  acids  (lead 
salt  described)  and  converted  on  heating  at  230 — 
240°  into  1' :  S'-naphthoylene-i  :  5-dihydro-l  :  2-irnin- 
,CO-N-CH2 

azole,  C10H/  /  I  ,  m.  p.  179 — 180°. 

\c=n*ch2 

With  o-phenylenediamine,  naphthalic  anhydride 
yields  TS-o-aminophenylnaphthalamic  acid, 
C10H6(CO2H)-CO-NH’C6H4-NH2, 
in.  p.  236 — 238°  (decomp.)  (silver  salt  described), 
•converted  at  150°  into  1  :  2(1' :  8')-naphthoylene- 
benziminazole  (in.  p.  189°,  whereas  Chakravarti,  A., 
1925,  i,  162,  gives  m.  p.  198°).  In  the  same  way, 
1 : 2-naphthylenediamine  gives  ’N-l-amino-2-naphthyl - 
naphthalamic  acid, 

C10H6(CO2H)-CO-NH-C10H6-NH2, 
m.  p.  143 — 144°  (bath  preheated)  (silver  salt  de¬ 
scribed),  converted  on  heating  into  1  :  2(1'  :  8')- 
naphthoylene-1  :  3-naphthiminazolc  (m.  p.  238 — 239°, 
-decomp.,  whereas  Chakravarti  gives  m.  p.  256°). 
Phthalic  anhydride  and  1  : 2-naphthylenediamine 
yield  N-( \-amino-2-naphlhyl)phlhalamic  acid, 
C6H4(CO2H)-CO-NH-C10H6-NH2, 
m.  p.  205°  (decomp.)  (silver  salt  described),  the  con¬ 
stitution  of  which  follows  from  its  conversion,  by 
elimination  of  the  amino-group,  into  N-2-naphthyl- 
phthalamic  acid  (m.  p.  198 — 200°  decomp.).  The 
aminonaphthylphthalamie  acid  is  converted,  on 
heating,  into  1  :  2(1'  :  2')-bcnzoylene-a-naphthimin- 
azole  (m.  p.  208°;  Lieb  gives  213°,  A.,  1919,  i,  175). 

6.  M.  Bennett. 

Phenylalanine  series.  VII.  Synthesis  of 
4-3  :  4 :  5-trihydroxyphenylalanine.  E.  Waser, 
A.  Laeouchere,  and  H.  Sommer  (Helv.  Chim. 
Acta,  1925,  8,  773—779;  cf.  A.,  1921,  i,  788;  1924, 
i,  514). — Dinitrotyrosine  (A.,  1915,  i,  1060)  is  best 


reduced  by  means  of  hydrogen  and  a  platinum 
catalyst  in  acid  solution,  the  diaminotyrosine  being 
separated  as  the  hydrochloride  or  sulphate.  Tho 
latter  is  converted  into  the  corresponding  l- 3:4:  5- 
trihydroxyphenylalanine  by  adding  barium  nitrite 
to  the  solution  of  the  sulphate  and  running  the 
resultant  solution  into  a  boiling  saturated  solution 
of  copper  sulphate.  The  crude  product  decomposes 
at  225 — 230°.  Its  colour  reactions  under  a  variety 
of  conditions  aro  described  in  detail  and  compared 
with  those  of  pyrogallol.  G.  M.  Bennett. 


Formation  and  ageing  of  written  characters. 
II.  F.  Zetsche  and  A.  Loosli  (Annalen,  1925,  445, 
283 — 296;  cf.  A.,  1924,  i,  401). — Ferric  salts  have 
been  prepared  of  the  following  hydroxy-compounds 
by  methods  similar  to  those  previously  described 
(loc.  cit.)  :  trihydroxybenzophenone ,  C13H704Fe,2-5H20, 
black,  insoluble,  no  m.  p.,  soluble  in  alkali  with 
reddish-brown  coloration  and  deposition  of  ferric 
hydroxide;  gallacetophenone,  CsH504Fe,l-5H20,  dark 
olive-green,  soluble  to  a  greenish-black,  colloidal 
solution;  maclurin,  C13H706Fe,2H20, similar ;  luteolin, 
[(C15H806)2Fe]H,3H20,  olive-green,  insoluble;  quer¬ 
cetin.  C15H707Fc,T5H20,  greenish-black,  insoluble, 
soluble  in  alkali  with  yellow  coloration  and  deposition 
of  ferric  hydroxide;  rhamnetin,  C1BH907Fe,2-5H20, 
similar;  rnorin,  (1  :  1),  C15H707Fe,2H20,  olive- 
brown,  soluble  in  ethyl  acetate,  becoming  insoluble 
on  exposure  to  light ;  morin(2:  1),  C30H17O14Fe,3H2O, 
similar.  The  following  aluminium  salts  are  also 
described  :  aluminium  gallate,  C7H20SA1,H20,  colour¬ 
less,  darkening  in  the  atmosphere  owing  to  oxidation ; 
maclurin,  C13H706A1,2H20,  yellow,  readily  hydro¬ 
lysed,  darkening  on  exposure ;  rnorin, 
C1SH707A1,2H20, 

similar;  and  O-benzoylpyrogallol,  C26H1708A1,2H20, 
colourless,  insoluble.  Maclurin  and  morin  are 
obtained  from  yellow- rvood  extract  by  dissolving  the 
latter  in  5%  alkali,  adding  aluminium  sulphate 
solution  until  the  mixture  is  faintly  acid,  shaking 
thoroughly,  and  filtering.  Soxhlet  extraction  of  the 
residue  with  water  yields  the  maclurin,  which  mostly 
crystallises  out,  whilst  the  morin  is  obtained  by 
extracting  the  water-freed  residue  with  alcohol,  and 
pouring  the  evaporated  alcoholic  extract  into  dilute 
hydrochloric  acid. 

Whilst  the  addition  of  1  mol.  of  alkali  to  the  ferric 
derivatives  (Fe  :  phenol=l :  1)  of  di-  and  tetra- 
hydric  phenols  (group  1)  produces  no  colour  change, 
those  of  similar  composition  derived  from  trihydric 
phenols  (group  2)  change  from  bluish-violet  to  wine- 
red,  the  addition  of  a  second  mol.  of  alkali  producing 
a  change  towards  red  in  both  groups.  The  maximal 
ferric  salts  of  digalloylglycol,  trigalloylglycerol,  hexa- 
galloylmannitol,  and  pentagalloylglucose  behave 
O-CO  -  analogously,  the 

y  /  \Q 
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R-OCO< 
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H 


wine-red  tint  being 
attained  when  1 
mol.  of  alkali  has 
been  added  for 
each  galloyl  group. 
The  similar  be¬ 
haviour  of  triferri- 


tannate,  taken  in  conjunction  with  the  non-formation 
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of  dextrose  when  its  aqueous  solution  is  boiled  for 
long  periods,  gives  support  to  the  formula  (II)  for 
r,  p.-.  this  salt,  rather  than 

_ /U’  U\  (I),  the  decomposi- 

t>  a  na/  \ati  /  \a  tion  of  the  molecule 
K-U'WJ\_/UU  \_/U\  on  further  oxidation 

OH  0  0 - Fe  being  probably  a 

I _ I  fission  of  the  dopside 

linking,  the  ferric  gallate  then  losing  carbon  dioxide, 
and  the  resulting  pyrogallol  being  then  further 
oxidised  to  purpurogallein  and  phenolic  humic  acids. 
Oxidation  of  ferric  gallate  and  tannate  by  hydrogen 
peroxide  in  aqueous  solution,  or  by  atmospheric 
oxygen  at  the  b.  p.,  affords  ferrous  oxalate,  which 
must  therefore  be  regarded  as  the  end-product  of 
the  oxidative  change  of  written  characters.  In  this 
respect,  the  tannate  is  more  resistant  than  the 
gallate. 

The  intensity  of  the  red  coloration  obtained  by 
the  addition  of  salicylic  acid  to  solutions  of  iron 
salts  “  aged  ”  by  oxidation  gives  a  measure  of  the 
proportion  of  iron  liberated  as  hydroxide  during  the 
ageing  process ;  this  liberation  must  occur  if  the 
process  is  accompanied  by  the  formation  of  products 
of  high  mol.  wt.,  such  as  purpurogallein,  which  are 


still  only  capable  of  holding  one  atom  of  iron.  Con¬ 
siderable  proportions  of  iron  were  in  this  way  found 
to  have  been  liberated  from  iron  salts  of  pyrocatechol, 
pyrogallol,  and  gallic  acid.  Derivatives  of  digallic 
acid,  however,  such  as  Chinese  tannin,  yield,  by  the 
decomposition  process  as  above  formulated,  a  second 
galloyl  derivative  which  is  itself  capable  of  combining 
with  liberated  iron,  and  this  may  explain  the  greater 
permanency  of  inks  made  with  this  material. 

The  autoxidative  decomposition  of  iron  compounds 
of  hcematoxylin,  hsemin,  and  brasilin  proceeds 
similarly  to  that  of  the  corresponding  gallic  acid 
derivatives,  but  resembles  that  of  pyrocatechol  and 
pyrogallol  in  the  large  proportion  of  oxygen  absorbed. 
Carbon  dioxide  is  liberated  only  towards  the  end  of 
the  oxidation.  F.  G.  Willson. 


Constitution  of  Grignard’s  magnesium  com¬ 
pounds.  III.  J.  Meisenheimer  (Annalen,  1925, 
446,  76—86;  cf.  A.,  1925,  i,  527).— When  benzalde- 
hyde  and  magnesium  ethyl  bromide  react  in  ice- 
cold  ether  solution  for  30  min.,  a  crystalline  pre¬ 
cipitate  is  obtained  which,  after  washing  with  ether 
and  quickly  drying  between  filter-papers,  gives  a 
considerable  quantity  of  ethane  on  decomposition 
with  ammonium  chloride  solution.  If  the  drying 
is  continued  for  10  min.,  no  ethane  is  obtained  on 
decomposition.  It  is  probable  that  the  precipitate 
consists  of  a  mixture  of  (I)  Ph-CHO— MgEtBr  and 
(II)  C 1 1  PhEt'OMgBr ,  and  that  (I)  changes  rapidly 
into  (II).  When  the  aldehyde  and  magnesium  ethvl 
bromide  were  allowed  to  react  for  24  hrs.,  no  ethylene 
could  be  detected,  although  10%  of  the  aldehyde 
was  reduced  to  benzyl  alcohol.  It  is  evident  that 
the  benzyl  alcohol  is  not  formed  by  the  changing  of 
(I)  into  CH2Ph-OMgBr -j-C2H4,  but  by  a  secondary 
reaction  between  phcnvlethvlcarbinol  and  benzalde- 
hydo:  OHPhEt-O-MgBr+Ph-CHO  ->  Ph-CO-Et+ 
CH.,PlrO-MgBr.  The  magnesium  bromide  compound 
of  phenylcthylcarbinol  on  boiling  in  benzene  solution 


with  benzaldehyde  for  3  hrs.  gave  65%  of  the 
theoretical  yield  of  benzyl  alcohol  and  47%  of  propio- 
phenone,  no  residual  benzaldehyde  being  detected 
(cf.  the  reduction  of  aldehydes  by  magnesium  ethoxy- 
chloride,  Meerwein  and  Schmidt,  A.,  1925,  i,  1239). 
When  magnesium  isobutyl  bromide  was  used,  12% 
out  of  a  total  of  25%  of  the  benzyl  alcohol  formed 
was  duo  to  the  decomposition  of  the  compound  (I) 
with  formation  of  isobutylene. 

The  method  for  the  determination  of  benzyl  alcohol 
in  presence  of  phenyletliylcarbinol  by  conversion  into 
its  p-nitrobenzoate  has  been  improved  and  may  be 
applied  to  mixtures  containing  as  little  as  5%  of 
the  alcohol.  By  a  better  method,  depending  on  the 
refractive  indices  of  mixtures  of  phenylcthylcarbinol 
and  benzyl  alcohol,  it  is  shown  that  the  interaction 
of  molecular  proportions  of  magnesium  ethyl  bromide 
or  iodide  and  benzaldehyde  in  ice-cold  ether 
solution  leads  to  the  formation  of  the  following 
amounts  of  benzyl  alcohol  in  the  stated  times  :  very 
short  time,  2 — 3%  ;  3  hrs.,  5 — 6%  ;  24  hrs.,  12%  ; 
after  removal  of  the  ether  and  boiling  the  residue  in 
benzene  solution  for  3  hrs.,  17 — 20%.  A  method  for 
the  determination  of  propiophenone  is  based  on  its 
conversion  into  its  2  :  \-dinitrophenylhydrazone,  m.  p. 
190 — 191°.  R.  W.  West. 

2-Amino-3-methoxybenzaldehyde  and  some 
derivatives.  J.  Troger  and  E.  Du  nicer  (J.  pr. 
Ohem.,  1925,  fii],  111,  207 — 216;  cf.  following 
abstract). — 2-Nitro-3-methoxybenzaldehyde,  m.  p. 
102°  (Rieche,  A.,  1889,  1169),  dissolved  in  a  solution 
of  sodium  hydrogen  sulphite  is  added  to  boiling  ferrous 
sulphate  solution,  the  mixture  made  alkaline  with 
sodium  carbonate,  and  shaken  well  at  the  boil  for 
some  time.  From  the  filtered  solution,  after  cooling, 
2-amino-3-methoxybcnzaldehydo  (oxime,  m.  p.  142°; 
semicarbazone,  m.  p.  223°;  phenylhydrazone,  m.  p. 
139°)  separates  as  an  oil  in  84%  yield.  The  new 
aldehyde  condenses  readily  with  ethyl  acetoacetato  at 
100°  to  form  ethyl  8-melhoxy-2-mcthylquinoline-3-carb- 
oxylale,  m.  p.  76 — 79°  (+  1H,0)  or  102-5°  (anhydrous ; 
chloroplatinatc  described),  which  is  hydrolysed  by 
hydrochloric  acid  at  120°  to  the  free  acid, 
C12Hn03N,3H20, 

m.  p.  126°  [decomp.;  hydrochloride,  chloroplatinate, 
nitrate  (m.  p.  146°,  decomp.),  and  silver  salt  described]. 
By  condensation  of  the  new  aldehyde  with  ethyl 
acetoacetate  at  160°,  8-m  ethoxy -3-acetylcarbostyril, 
m.  p.  183°  ( phenylhydrazone ,  m.  p.  119°),  is  formed. 

C.  Hollins. 

Influence  of  position  of  nitro-  and  amino- 
groups  on  the  reactivity  of  the  aldehydo-group  in 
nitro-  and  amino-derivatives  of  m-hydroxy-  and 
m-methoxy-benzaldehydes.  J.  Troger  and  H. 
Fromm  (J.  pr.  Chem.,  1925,  [ii],  111,  217— 239).— The 
orientation  of  the  isomeric  nitro-m-hydroxybenz- 
aldehydes  and  their  methyl  ethers,  concerning  which 
much  confusion  exists  in  the  literature,  is  cleared  up. 
Nitration  of  m-hydroxybenzaldehyde,  m.  p.  104°,  by 
the  method  of  Tiemann  and  Ludwig  (A.,  1883,  188) 
gives  4-nitro-3-hydroxybenzaldehyde,  m.  p.  128°, 
volatile  in  steam,  and  a  mixture  of  the  6-nitro- 
(m.  p.  166°)  and  2-nitro-  (m.  p.  152°)  isomerides, 
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separable  by  crystallisation  from  chloroform.  The 
corresponding  methyl  ethers  melt  at  107°  (4-nitro-), 
83°  (6-nitro- ;  phenylhydrazone,  m.  p.  154°),  and 
102°  (2-nitro-),  respectively.  From  the  nitration 
product  of  m-methoxybenzaldehyde  (prepared  from 
50  g.  of  hydroxybenzaldehyde,  00  c.c.  of  25%  sodium 
hydroxide,  200  c.c.  of  water,  and  55  g.  of  methyl 
sulphate)  only  the  2-nitro-compound  can  be  isolated 
in  pure  condition. 

4-Nitro-3-hydroxybenzaldehyde  condenses  with 
arylsulphonylacetonitrilcs  to  give  a-arylsulphonyl- 
(3-4-nitro-3-hydroxyphenylacrylonitriles, 

(N02)(0H)C6H3-CH:C(CN)-S02Ar, 
where  Ar  is  phenyl  (m.  p.  155 — 150°),  p -tolyl  (m.  p. 
184°),  p-chlorophenyl  (m.  p.  170°),  p-bromophenyl  (m.  p. 
182 — 183°),  o -anisyl  (m.  p.  187°  ;  acetate,  m.  p.  156 — 
157°),  p -plienetyl  (m.  p.  188°),  or  (3- naphthyl  (m.  p. 
174°).  6-Nitro-3-hydroxybenzaldehyde  condenses 
less  easily,  giving  <x-p-loluenesulphonyl-fi-(6-nitro- 

3- hydroxyphenyl)acrylonitrile,  m.  p.  115 — 116°,  and 
the  corresponding  p-chlorobenzcnesulplionyl  (oily ; 
acetate,  in.  p.  130 — 131°)  and  o-anisolesulphonyl  (oily; 
acetate ,  m.  p.  142 — 143°)  derivatives.  Similarly,  the 

4- nitro-3-methoxybenzaldehyde  reacts  readily,  whilst 
the  6-nitro  ether  gives  much  difficulty.  ct-p-Toluene- 
sulphonyl-fi-(4:-nitro-3-methoxyphenyl)acrylonitrile,m.p. 
188°,  and  the  corresponding  p-chlorobenzenesulphonyl 
(m.  p.  206°)  and  p-bromobenzenesidphonyl  derivatives 
are  described.  From  the  6-nitro-ether  and  p-chloro- 
benzenesulphonylacetonitrile  a  small  amount  of  a 
substance,  m.  p.  117 — 118°,  was  obtained. 

Reduction  of  the  sodium  hydrogen  sulphite  com¬ 
pound  of  6-nitro-3-methoxybenzaldchyde  with  hot 
ferrous  sulphate  and  sodium  carbonate  solution  gives 
G-amino-3-?nethoxybenzaldehyde  (phenylhydrazone, 
m.  p.  179 — 180°),  isolated  as  hydrochloride  from  an 
ethereal  solution.  The  amino-aldehyde  condenses  with 
p-chlorobenzencsulphonylacetonitrilc  to  form  2-amino- 
6-methoxy-3-p-chlorobenzenesidphonylyuinolinc,  m.  p. 
181. — 182°  (described  in  error  as  a  2-methylquinoline 
derivative  in  the  original),  and  with  p-toluenesulph- 
onylacetonitrile  to  give  a  base,  m.  p.  164°. 

2-Nitro-3-methoxybenzaldehyde  reacts  with  aryl- 
sulphonylacetonitriles,  forming  a-arylsulphonyl- 
(3-(2-nitro-3-hydroxyphenyl)acrylonitriles  ;  the  p -tol- 
uenesulphonyl  (m.  p.  209°),  p-chlorobenzenesulphonyl 
(m.  p.  202°),  p -bromobenzenesulphonyl  (m.  p.  215°), 
and  o-anisolesulphonijl  (m.  p.  193°)  compounds 
are  obtained  much  more  easily  than  their  6-nitro- 
isomerides.  Similarly,  2-amino-3-methoxybenz- 
aldehyde  (sec  preceding  abstract)  reacts  more 
readily  than  the  6-amino-aldehyde,  forming  2-amino- 
8-methoxy-3-arylsulphonylquinolincs, 


MeO-C6H3<CH:V'S02Ar  , 
6  3  N=C-NH,  ’ 


where  Ar  is  phenyl  (m.  p.  243 — 244°),  p -chlorophenyl 
(in.  p.  266°),  p-bromophenyl  (m.  p.  281°),  p -tolyl  (m.  p. 
256 — 257°),  o -ani-syl  (m.  p.  260°),  or  p -phenetyl  (ra.  p. 
272 — 273°).  C.  Hollins. 

Isomerism  of  the  oximes.  XXIII.  Acyl 
derivatives.  O.  L.  Brady  and  G.  P.  McHugh 
(J.C.S.,  1925, 127,  2414—2427  ;  ef.  A.,  1925,  i,  674).— 
The  action  of  benzoyl  chloride,  not  only  on  tx-ald- 
oximes,  but  also  on  S-aldoximes,  invariably  yields  the 


a-benzoyl  derivatives.  In  this  way,  benzoyl-o-nitro- 
a.-benzaldoxime,  m.  p.  112°,  benzoyl-p-nilro-a-benzald- 
oxime ,  m.  p.  196°,  benzoyl- 3  :  4 -methylcnediozy-a- 
benzaldoxime,  m.  p.  168°,  benzoyl-o-methoxy-ct-bcnzald- 
ozime,  m.  p.  96°,  and  benzoyl-p-dimcthylamino- 
a-benzaldoxitne,  m.  p.  138°,  were  prepared.  The  action 
of  keten  on  a-aldoximes  yields  the  acetyl-a-aldoximc 
(e.r/.,  acetyl-3  :  i-methylcncdioxy-x-benzaldoxinie,  m.  p. 
105°),  and  on  the  (3-aldoximes  the  acetyl- (3-aldoxime. 
By  Hantzsch’s  method,  acetyl-o-nilro-fi-benzaldoxime , 
m.  p.  73°,  was  prepared,  but  in  other  cases  the  deriv¬ 
atives  were  contaminated  with  unchanged  oxime. 
Phenylcarbimide  reacts  with  3  :  4-mcthylenedioxy- 
a-benzaldoxime  to  give  a  mixture  of  carbanilino- 
3 :  i-7ncthylenedioi:y-'j.-benzaldoximc,  m.  p.  104° 
(decomp.),  and  the  $-iso»ieride,  m.  p.  84°  (decomp.), 
the  (3-compound  being  more  readily  prepared  from  the 
(3-aldoxime.  In  a  similar  manner,  carbanilino-o- 
met hoxy- a-benzal doxi me,  m.  p.  107°  (decomp.),  was 
obtained.  Diphenylearbamyl  chloride  with  o-meth- 
oxybenzaldoxime  causes  inversion  to  diphenyl - 
carbamyl-o-melhoxy-$-benzaldoxime,  m.  p.  124° 
(decomp.),  and  ethyl  chloroformate  forms  with 
a-cinnamaldoxime  carbclhoxy-ci-cinnamaldoxime,  m.  p. 
64°:  with  the  (3-oxime,  the  nitrile  is  formed. 
a-Naphthylcarbimide  with  a-cinnamaldoxime  yields 
tx-naphthylcarbamyl-a-cinnamaldoxime,  m.  p.  152°, 
and  with  (3-cinnamaldoxime  yields  a -naphthylcarb- 
amyl-fi-cinnatnaldoximc,  which  exists  in  yellow 
amorphous  and  colourless  crystalline  modifications, 
both  m.  p.  125°  (decomp.).  B.  W.  Anderson. 

Isomerism  of  the  oximes.  XXIV.  4-Meth- 
oxy-3-methyl-,  3-nitro-4-methyl-,  and  some 
o-suhstitutedhenzaldoximes.  O.  L.  Brady,  A.  N. 
Cosson,  and  A.  J.  Roper  (J.C.S.,  1925,  127,  2427 — 
2432). — Through  the  hydrochloride  of  o-chloro-a- 
benzaldoxime  the  (3-isomeride  was  prepared. 
Similarly,  o-bromo-$-benzaldoxime,  m.  p.  126°,  was 
obtained  from  o-bromo-a-benzaldoxime  ( acetyl  deriv¬ 
ative,  m.  p.  66°;  hydrochloride,  m.  p.  115°,  decomp.). 
No  (3-compound  could  be  obtained  from  o-iodo- 
or  o-ethoxy-a-benzaldoximes.  Thus  o-substitution 
exerts  a  hindering  but  not  an  inhibiting  effect  on  the 
formation  of  the  [3-isomeride.  From  4-methoxy- 
3-methyl-a-benzaldoxime  (acetyl  derivative,  m.  p. 
70°),  4- methoxy-3-methylbenzonilrile ,  m.  p.  52°, 

4:-methoxy-3-methylbenzoic  acid,  m.  p.  192°,  and 
d-methoxy-'A-mclhyl-'i-bmzaldoximc,  m.  p.  121°,  were 
prepared.  3-NitroA-methyl-n-bcnzaldoxime,  ill.  p. 

118 — 120°  (acetyl  derivative,  m.  p.  104°),  gave 

through  the  hydrochloride,  m.  p.  140°  (decomp.), 
3-nitroA-melhyl-$-benzaldoxime.  m.  p.  135°.  The 
action  of  alkali  on  o-iodo-a-benzaldoxime  yielded 
potassium  iodide  and  salicylic  acid. 

B.  W.  Anderson. 

Isomerism  of  styryl  alkyl  ketones.  II. 
Isomerism  of  homologues  of  2-hydroxystyryl 
and  of  3-methoxy-4-hydroxystyryl  methyl 

ketones.  A.  McGookin  and  D.  J.  Sinclair  (J.C.S., 

1925,  127,  2539 — 2544). — 2-Hydroxystyryl  ethyl 

ketone,  m.  p.  116°,  2-hydroxystyryl  n.-propyl  ketone, 
m.  p.  113°,  and  2-hydroxystyryl  w-hexyl  ketone, 
m.  p.  103°,  exist  in  both  yellow  and  colourless 
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stereoisomerides  (having  identical  m.  p.),  of  which 
the  yellow  form  is  the  less  stable.  The  stability  of 
the  yellow  form  decreases,  and  the  resistance  of  the 
molecule  to  fission  by  alkaline  reagents  increases,  with 
increasing  mol.  wt.  Similar  properties  are  observed 
in  the  isomerides  of  the  ethyl  and  r.-propyl  homo- 
logues  of  3-methoxy-4-hydroxystyryl  methyl  ketone. 
The  existence  of  two  distinct  isomerides  of  3:4- 
methylenedioxystyryl  methyl  ketone  and  of  3-meth- 
oxy-4-hydroxyst3rryl  methyl  ketone  has  been  estab¬ 
lished  by  solubility  measurements. 

B.  W.  Anderson. 

Isomerisation  of  ay-diphenylallyl  alcohol  to 
phenyl  (3-phenylethyl  ketone.  H.  Nomura  (Bull. 
Soc.  chim.,  1925,  [iv],  37, 1245 — 1247). — ay-Diphenyl- 
allyl alcohol,  m.  p.  56-5 — 57°  ( acetate ,  b.  p.  211°/9  mm.), 
obtained  by  the  action  of  magnesium  phenyl  bromide 
on  cinnamaldchyde  (cf.  Kohler,  A.,  1904,  i,  595),  is 
converted  by  sodium  ethoxide  or  alcoholic  potassium 
hydroxide  almost  quantitatively  into  phenyl  fl-phenyl- 
ethyl  ketone,  m.  p.  72°  (oxime,  m.  p.  84-5 — 85°; 
cf.  Schneidewind,  A.,  1888,  704;  Perkin,  J.C.S.,  1891, 
59,  1007).  R.  Brightman. 

Phenyl  a-acenaphthyl  ketone  [3-benzoyl- 
acenaphthene]  and  phenyl-a-acenaphthylmeth- 
ane  [3-benzylacenaphthene].  K.  Dziewonski  and 
M.  Rychlik  (Ber.,  1925,  58,  [B],  2239—2249).— 
3-Benzoylacenaphthene  (annexed  formula),  m.  p. 

rvo- .pur  — 101°  (cf.  Perrier,  A.,  1904,  i,  804; 

1  2  Y  2  Graebe  and  Haas,  A.,  1903,  i,  409),  is 
/ W \  conveniently  prepared  in  60—70%  yield 
I  I  j  by  the  action  of  aluminium  chloride  on  a 
solution  of  benzoyl  chloride  and  acenaph- 
thene  in  carbon  disulphide  at  15 — 20°  and 
separation  of  the  benzoyl  compound  from  unchanged 
material  by  fractional  distillation  with  superheated 
steam.  It  is  reduced  by  zinc  dust  and  potassium 
hydroxide  or  bj'  sodium  amalgam  to  phenyl- a- 
acenaphthylcarbinol ,  m.  p.  113 — 114°,  which  is  trans¬ 
formed  by  sodium  anrl  boiling  ethyl  alcohol  into 

3- benzylacenaphthene,  m.  p.  110 — 111°,  identical  with 
the  product  obtained  previously  (Dziewonski  and 
Dotta,  A.,  1904,  i,  390)  from  benzyl  chloride  and 
acenaphthene  in  the  presence  of  molten  zinc  chloride 
and  considered  erroneously  to  be  2-benzylacenaph- 
thene.  The  incorrectness  of  the  previous  conclusion 
is  further  established  by  the  oxidation  of  the  benzyl 
or  benzoyl  compound  to  the  same  4-benzoylnaph- 
thalic  anhydride,  m.  p.  200—201°.  The  3-benzoyl- 
and  3-benzyl-naphthalic  acids  (Dziewoiiski  and 
Weohsler,  A.,  1904,  i,  803)  and  the  tribenzyl- 
decacyclene  and  dibenzyldinaphthylenethiophen 
(Dziewonski  and  Dotta,  A.,  1904,  i,  803)  are  therefore 
all  to  be  regarded  as  4-  instead  of  3-derivatives. 

4- Benzoylnaphthalic  anhydride  is  converted  by 
hydroxylamine  in  hot  dilute  aqueous  alkaline  solution 
into  the  d-oxime,  m.  p.  254—255°  (decomp.)  [cf. 
Dziewonski  and  Dotta,  loc.  cit.),  which  is  transformed 
by  a  boiling  mixture  of  glacial  acetic  acid  and  acetic 
anhydride  into  the  (3-oxime,  m.  p.  199 — 200°  (cf. 
Graebe  and  Haas,  loc.  cit.) ;  the  reverse  transform¬ 
ation  is  effected  in  more  dilute  acetic  acid  solution. 
The  oximes  appear  to  be  stereoisomeric.  4-Benzyl- 


naphthalic  anhydride  may  be  prepared  by  reduction 
of  4-bcnzoylnaphthalic  anhydride  with  activated  zinc 
dust  and  sodium  hydroxide  solution.  4-Benzoyl- 
naphthalic  acid  is  converted  by  potassium  hydroxide 
at  180°  into  naphthalic  and  benzoic  acids.  3 -Benzoyl- 
acenaphlhenequinone,  m.  p.  199 — 200°,  obtained  by 
oxidation  of  3-benzoylacenaphthene  in  boiling  glacial 
acetic  acid  solution  with  sodium  dichromate,  yields 
an  amorphous  trioxime,  decomp.  94 — 96°. 

3-Benzoylacenaphthene  is  converted  by  sulphur  at 
/ — x  y — v  200 — 210°into  a  mixture  of 

I$z\  VC — CV  \Bz  dibenzoyldinaphlhylenelhio- 

/ — \  II  II  y~\  7)}lcn  t1).  m-  P-  213—215°, 

<T  VC  C-C  C  and  tribenzoyldecacyclene 

' — /  [; tribemoyltrinaphlhylene - 

H-)  benzene ],  m.  p.  335 — 336°. 

Nitration  of  3-benzoylacenaphthene  leads  to  the 
formation  of  (?)  4,-nitro-Z-benzoylacenaphthane,  m.  p. 
169 — 171°,  in  which  the  nitro-group  is  certainly 
present  in  the  a-position  of  the  naphthalene  nucleus. 
H-Nitro-A-benzoylnaphthalic  anhydride,  m.  p.  273°,  and 
the  corresponding  imide,  m.  p.  302 — 304°  (decomp.), 
are  also  described.  H.  Wren. 

Ketens  in  the  Friedel-Crafts  reaction.  C. 
De  W.  Hurd  (J.  Amer.  Chem.  Soc.,  1925,  47,  2777 — 
2780). — Keten  reacts  with  anisole,  in"  presence  of 
one  equivalent  of  aluminium  chloride,  in  carbon  di¬ 
sulphide  solution,  with  formation  of  o-  and  p-methoxy- 
acetophenones,  together  with  higher  ketones.  Benzene 
yields  similarly  acetophenone  and  products  of  higher 
b.  p.  Keten  is  practically  inert  towards  aceto¬ 
phenone  in  presence  of  one  or  two  equivalents  of 
aluminium  chloride.  Naphthalene  reacts  similarly 
with  keten  at  0°,  affording  a-  and  (3-naphthyl  methyl 
ketones,  and  a  dark,  resinous  solid,  m.  p.  110 — 160°. 
a-  and  (3-Dinaphthyls  are  also  produced  when  the 
reaction  is  carried  out  at  the  b.  p.  of  the  solvent. 
Keten  forms  an  additive  product  with  aluminium 
chloride  when  passed  into  a  suspension  of  the  latter 
in  carbon  disulphide.  The  additive  product  forms  a 
white  powder  at  —10°,  and  reacts  readily  with 
benzene  and  anisole,  with  evolution  of  hydrogen 
chloride.  F.  G.  Willson. 

Affinity  of  the  group,  IC(OH)-C  (IN-OH)-,  for 
copper.  Relationship  between  atomic  grouping 
and  specific  affinity.  F.  Feigl,  G.  Sicheb,  and 
0.  Singer  (Ber.,  1925,  58,  [B],  2294— 2303).— The 
ability  of  a-benzoinoxime  to  yield  an  insoluble 
copper  salt  (I)  and  its  permanence 

Ph-C - C'Ph  towards  ammonia  have  been  reported 

0  ON  (i.)  previously  (Feigl,  A.,  1923,  ii,  880). 
\  /  Further  investigation  has  shown 

- qu - that  the  ability  to  yield  green  copper 

salts  insoluble  in  water  but  decom¬ 
posed  by  acids  is  a  general  property  of  acyloins. 
Variation  of  the  radicals  R  and  R',  in  the  compounds 
CHR(OH)-CR'(IN-OH),  has  no  influence  in  this 
respect,  but  affects  the  behaviour  of  the  copper  salts 
towards  ammonia.  Insolubility  in  ammonia  or 
inability  to  add  ammonia  is  observed  only  with  those 
compounds  in  which  the  groups  R  and  R'  co-ordinat- 
ively  saturate  the  copper  atom.  This  ability  is 
possessed  by  all  aryl  groups  and  it  is  a  matter  of 
indifference  whether  the  acyloins  are  symmetrical  or 
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unsymmetrical.  Substituents  in  the  benzene  nucleus 
are  without  influence ;  a  phenyl  group  may  be 
replaced  by  the  co-ordinatively  unsaturated  amino- 
group.  Only  those  aliphatic  acyloins  in  which  the 
carbon  chain  contains  more  than  three  atoms  have 
a  similar  influence.  This  must  be  ascribed  to  the 
existence  of  an  affinity  field  in  aliphatic  residues,  and 
not  merely  to  the  effect  of  the  size  of  the  groups,  since 
the  copper  compounds  of  phenylbenzoinoxime, 
CPh2(0’H)-CPh(.'N-0H),  and  benzylbenzoinoxime, 
in  which  heavy  groups  are  present,  are  soluble  in 
ammonia,  owing,  probably,  to  the  mutual  saturation 
of  the  residual  affinities  of  the  two  aromatic  residues 
attached  to  the  same  carbon  atom. 

The  copper  salts  are  prepared  by  treating  an 
alcoholic  solution  of  the  oxime  with  aqueous  or 
alcoholic  copper  acetate  solution.  The  amorphous 
precipitates  arc  purified  from  co-precipitatcd,  basic 
copper  salts  by  digestion  with  dilute  acetic  acid, 
whilst  excess  of  the  oxime  can  be  removed  by  alcohol. 
The  copper  salts  of  the  following  compounds  are 
described :  hcvuloseoxime,  acetoloxime,  acetoinoxime, 
propioinoxime,  n-butyroinoxime,  n-valeroinoxime, 
M-hexoinoxime,  H-hcptoinoxime,  diphenylaeetoin- 
oxime,  benzoinoxime,  furoinoxime,  anisoinoxime, 
cuminoinoxime,  piperonyloinoxime,  a- hydroxy  phenyl  - 
acetamideoxime,  benzfuroinoxime,  benzanisoinoxime, 
cuminanisoinoxime,  p-dimethylaminobenzoinoxime, 
^-chloro-p-dimethyiaminobenzoinoxime,  phenyl¬ 
benzoinoxime,  benzylbenzoinoxime.  H.  Wren. 

Reactions  between  solutions  of  benzoin  and  of 
aromatic  aldehydes  in  pyridine  and  metallic 
copper.  H.  Mohler  (Helv.  Chim.  Acta,  1925,  8, 
740 — 757). — The  dissolution  of  copper  in  pyridine 
solutions  of  benzoin  has  been  traced  to  a  reaction  of 
benzoic  acid  with  copper.  The  deep  blue  compound 
which  results  consists  of  copper  benzoate  with 
pyridine  of  crystallisation.  The  mean  rate  of 
dissolution  of  the  metal  has  been  determined  at 
constant  temperature.  Parallel  experiments  were 
carried  out  by  passing  in  a  current  of  air  or  nitrogen 
and  by  using  benzil,  benzoic  acid,  and  benzilic  acid. 
The  dissolution  of  copper  in  pyridine  solutions  of 
benzoin  is  a  heterogeneous  double  reaction  with  at 
least  two  induction  phenomena.  The  oxidation  of 
benzoin  to  benzoic  acid  by  oxygen  is  bound  up  with 
the  presence  of  copper,  and  pyridine  plays  a  definite 
part  in  the  whole  reaction.  The  benzole  acid  will 
react  with  copper  only  in  the  presence  of  oxygen  or 
a  reducible  substance.  The  combination  of  copper, 
pyridine,  and  oxygen  is  therefore  a  very  strong 
oxidising  system. 

The  rate  of  dissolution  of  copper  in  dilute  pyridine 
solutions  of  the  following  aldehydes  has  been 
measured  :  benzaldchydc,  anisaldehyde,  p-tolualde- 
hyde,  p-dimethylaminobenzaldehyde,  p-nitrobenzalde- 
hyde,  cinnamaldehyde.  Not  only  the  rates  of  oxid¬ 
ation  of  the  aldehyde,  but  also  the  rates  of  dissolution 
of  copper  depend  on  the  chemical  constitution  of  the 
respective  aldehydes.  R,  A.  Morton. 

Ketone-alcohols  of  the  general  formula, 
CHPh(OH)-CO-R.  M.  Tiffeneatt  and  (Mere.)  J. 
Levy  (Bull.  Soc.  chim.,  1925,  [iv],  37,  1247—1251).— 
Ketone-alcohols  have  been  obtained  by  the  action  of 


magnesium  alkyl  halides  on  phenylglycollamide  or 
on  phenylglycollonitrile,  obtained  by  the  action  of 
sodium  cyanide  on  the  sodium  hydrogen  sulphite 
compound  of  benzaldehyde ;  with  the  nitrile  secondary 
alcohols  of  the  type  CHPhR-OH  are  always  formed 
as  by-products  and  lower  yields  result.  Phenyl - 
aeetylcarbinol  is  obtained  in  not  more  than  15% 
yield  (cf.  A.,  1923,  i,  789) ;  phcnylpropionylcarbivol 
(a.-hydroxyphcnylmethyl  ethyl  ketone),  m.  p.  32 — 33°, 
b.  p.  124 — 128°/11  mm.,  40%  yield  from  the  amide 
(semicarbazone,  m.  p.  89 — 90°;  oxime,  m.  p.  97°); 
phenylbv tyrylcarbi n ol  (a-hydroxyphemylmethyl  propyl 
ketone),  b.  p.  159 — 162°/28  mm.,  d  1-064  (semi¬ 
carbazone,  m.  p.  157 — 158°  ;  oxime,  oil) ;  phcnyli so- 
butyrylcarbinol  {y.-hydroxyphenylm  ethyl  iso  propyl 
ketone),  m.  p.  44—45°,  distils  at  160 — 170°/35  mm., 
28 — 30%  yield,  from  the  amide  (semicarbazone,  m.  p. 
158 — 159°;  oxime,  liquid);  a-hydroxyphev  yhnr  thy  l 
n-butyl  ketone,  a  yellow  oil,  d  1-045,  distilling  at  145 — 
160°/13  mm.,  20%  yield,  from  the  amide  (semi¬ 
carbazone,  m.  p.  152 — 153°;  oxime,  m.  p.  95 — 96°); 
<x-hy  dr  oxyphemjlm  ethyl  iso  butyl  ketone,  orange-yellow, 
b.  p.  155— 157°/38  mm.,  d  1-048,  17%  yield  (semi¬ 
carbazone,  m.  p.  123°;  oxime,  m.  p.  99 — 100°),  and 
a.-hydroxyphenylmethyl  benzyl  ketone,  m.  p.  115—116°, 
30%  yield  (semicarbazone,  m.  p.  189 — 190°).  The 
last-named  differs  from  the  remaining  ketols  in  being 
non-volatile  in  steam.  R.  Brightman. 

Co-ordinated  compounds  of  the  alkali  metals. 
II.  N.  V.  Sidgwick  and  F.  M.  Brewer  (J.C.S., 
1925,  127,  2379—2387 ;  cf.  Sidgwick  and  Plant,  A., 
1925,  i,  298). — The  sodium  or  potassium  derivatives 
of  ethyl  acetoacetate  and  some  similar  compounds 
exist  in  a  non-polar  form,  in  which  the  metal  exhibits 
2-covalency,  forming  part  of  a  chelate  ring ;  these  are 
soluble  in  benzene  and  have  a  definite  m.  p.  Many 
metallic  derivatives  which  are  insoluble  in  benzene 
alone  dissolve  readily  in  presence  of  the  parent 
substance  or  some  similar  compound,  the  metal  being 
here  4-covalent  and  forming  a  bichelate  compound. 
The  sodium  derivative  of  benzoylacetone  behaves  as 
a  salt,  but  readily  takes  up  2  mols.  of  water  from  96% 
alcohol,  the  hydrate  containing  4-covalent  sodium, 
and  being  soluble  in  hydrocarbons.  Several  similar 
compounds,  and  some  containing  lithium  and  potass¬ 
ium,  have  been  prepared.  Sodium  and  potassium 
derivatives  of  salicylaldehyde  combine  with  excess  of 
the  aldehyde,  forming  bichelate  additive  compounds, 
and  the  same  aldehyde  forms  similar  compounds  with 
sodium  and  potassium  o-nitrophenoxides.  Whereas 
lithium  atoms  are  limited  to  a  covalcncy  of  four, 
6-covalent  metallic  atoms  are  found  in  additive  com¬ 
pounds  of  the  disodium  and  dipotassium  salts  of 
quinizarin  with  4  mols.  of  salicylaldehyde. 

B.  W.  Anderson. 

Perylene  and  its  derivatives.  XI.  A.  Zinke, 
R.  Springer,  and  A.  Schmid  (Bcr.,  1925,  58,  [B], 
2386 — 2391 ;  cf.  A.,  1925,  i,  1436,  and  previous 
abstracts).— 4  :  10-Dichloro-  or  4  :  10-dibromo-peryl- 
ene  is  converted  by  concentrated  sulphuric  acid  at 
165 — 170°  into  hydrogen  halide  and  4  :  10 -perylcne- 
quinone,  which  could  be  isolated  only  as  the  additive 
compound  (CMH10O2)2,Hr>O.  It  is  transformed  by 
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distillation  with  zinc  dust  and  zinc  chloride  into 
perylene.  Reduction  with  sodium  hyposulphite  in 
alkaline  solution  followed  by  treatment  with  the 
appropriate  aroyl  chloride  affords  the  dibenzoyl,  m.  p. 
324°,  and  di-p-bromobenzoyl,  m.  p.  359 — 361°,  deriv¬ 
atives  of  4  :  10-perylenequinol ;  the  mol.  wts.  of  these 
compounds  are  established  by  East’s  method,  using 
perylene  as  solvent.  H.  Wren. 

Olefinic  terpene  ketones  from  the  volatile  oil  of 
flowering  Tagetes  glandulifera.  I.  T.  G.  H. 
Jones  and  F.  B.  Smith  (J.G.S.,  1925,  127,  2530— 
2539). — The  volatile  oil  of  T .glandulifera  contains,  in 
addition  to  ocimcne  (30%)  and  d-limonenc  (3%), 
5 — 10%  and  50 — G0%,  respectively,  of  two  new 
terpenes.  These  are  yy-di.methyl-A°-octe>i-z-one.  b.  p. 
185°,  d'™  0-8354,  nf  1-4295,  [<x]D  +1-5°  (semi- 
carbazonc,  m.  p.  92-5°;  oxime,  b.  p.  222°),  and 
y-jnethyl-y-methylcne-A^-octen-z-one,  “  tagetone,”  b.  p. 
210°,  d155  0-8803,  nf  1-4895  (oxime,  b.  p.  126°/25 
mm.).  yi;-Dimethyl-Aa-octen-e-one  on  reduction 
yields  yg-dimcthyloctan-z-one,  b.  p.  188°  ( semicarb - 
azone,  m.  p.  91-5° ;  oxime,  b.  p.  225°),  and  on  oxidation 
gives  $-imvaleryl-a.-mcthylprop;onic  acid,  m.  p.  25° 
(semicarbazone,  m.  p.  165°),  with  some  isovaleric  and 


hydrocarbons  are  obtained,  the  reaction  products 
containing  the  following  proportions  of  a-isomeride  : 
methylpulegene,  68% ;  ?i-propylpulegene,  24% ; 
n-butylpulegene,  50% ;  tsopropylpulegcne,  43%. 
a-Methylpulegene  on  treatment  with  ozone  yields 
y-methyl-E-ketoheptoic  acid  (Rupe,  loc.  cit.),  and 
must  therefore  have  the  structure,  1  :  3 -dimethyl- 
4-As-isopropylidcne-A3-c.yc\ohexenc  (I).  B-n-Propyl- 
pulegene  when  treated  with  ozone  gives  a-methyl- 
glutaric  acid  and  is  therefore  l -met hyl -o-n-propyl- 


CHMe 


H,C  OH, 
<L>  H2C  CMe 
\^ 

V 

CMelCH, 


CHMe 

/\ 

h2o  ch 

H,6  CPr  <IL> 


4-Am-isopropylidenc-A2-cyclohexene  (II),  It  is  sug¬ 
gested  that  the  homologous  compounds  have  analogous 
formulae,  but  the  absence  of  the  exaltation  of  molecular 
refraction  to  be  anticipated  from  the  system  of  con¬ 
jugated  unsaturated  linkings  is  remarkable. 

L.  F.  Hewitt. 


formic  acids.  Reduction  of  tagetone  in  ether  by 
sodium  gives  a  substance,  C10HlsO,  b.  p.  197°,  d‘s3 
0-8524,  nf,  1-4490,  and  a  pinacol,  C20H34O2,  b.  p. 
183° /4  mm.,  dKS  0-9258,  nf,  1-4820,  containing  four 
double  linkings.  Oxidation  of  tagetone  yields  iso- 
valeric  and  oxalic  acids.  B.  W.  Anderson. 

Occurrence  of  sylvestrene.  B.  S.  Rao  and  J.  L. 
Slaionsen  (J.C.S.,  1925,  127,  2494r— 2499).— The  oils 
from  Pinus  sylvestris  and  P.  pumilio  contain  no 
sylvestrene;  treatment  of  the  oil  with  hydrogen 
chloride  yields  sylvestrene  dihydrochloride,  but  this 
is  formed  from  the  A3-carcne  present.  It  is  im¬ 
probable  that  sylvestrene  occurs  in  nature. 

B.  W.  Anderson. 

Action  of  metals  on  dipentene  diiiydrohalide. 
Preparation  of  a  synthetic  diterpene.  K.  C. 
Roberts  (J.C.S.,  1925,  127,  2451).— When  alcoholic 
solutions  of  cis-  and  <ra?w-dipentene  dihydrobromide 
and  of  trans-dipentcnc  dihydrochloride  were  shaken 
with  finely  divided  silver  or  copper,  loss  of  hydrogen 
halide  took  place,  with  production  of  dipentene,  which 
polymerised  to  a  diterpene,  C20H32,  b.  p.  173—183°/ 
13  ram.,  nf  1-5170,  eP  0-9361,  iodine  value,  103. 

B.  W.  Anderson. 

Constitution  of  pulegone,  tertiary  alkyl- 
pulegols,  and  pulegenes.  V.  Grignard  and  J. 
bAVARD  (Compt.  rend.,  1925,  181,  589—592;  cf. 
Grignard,  A.,  1901,  i,  681;  Rupe,  A.,  1908,  i,  556; 
Auwers  and  Eiscnlohr,  A.,  1910,  ii,  368).— Treatment 
with  ozone  demonstrates  the  presence  in  pulegone 
of  two  isomerides,  p-pulegone,  i.e.,  l-?ne%Z-4-A4t8)- 
isopropylidenecyclohexan-3-one,  and  15 — 18%  of 
“-pulegone,  i.e.,  ^--methyl-4- A3 -impropylidenecy c\o- 
hexan-3-one.  Treatment  with  organo-magnesium 
compounds  yields  the  isomeric  tertiary  alkylpulegols 
present  in  the  same  relative  proportions.  When 
these  alcohols  are  treated  with  dehydrating  agents 
(e.g.,  acetic  anhydride,  phosphorus  trichloride),  how¬ 
ever,  different  proportions  of  the  isomeric  unsaturated 


Borneol  in  spruce  turpentine.  A.  S.  Wheeler 
and  C.  R.  Harris  (J.  Amer.  Chem.  Soc.,  1925,  47, 
2836— 2838).— See  B.,  1925,  1012. 

Camphor  oils.  III.  Action  of  oxalic  acid 
on  terpin  hydrate.  K.  Ono  (Mem.  Coll.  Sci. 
KyotS,  1925,  9,  [a],  75 — 79;  cf.  Aschan,  A.,  1919, 
i,  336). — Terpin  hydrate,  heated  on  an  oil-bath  for 
5  hrs.  with  twice  its  volume  of  0-5%  oxalic  acid 
solution,  gave  good  yields  of  a-terpineol  and  some 
p-terpineol.  B.  W.  Anderson. 

Camphor  oils.  IV.  Reaction  of  Japanese 
acid  clay  to  terpin  hydrate  and  terpineol.  K. 

Ono  (Mem.  Coll.  Sci.  Kyoto,  1925,  9,  [a],  153 — 159). 
— Both  terpineol  and  terpin  hydrate  when  treated 
with  Japanese  acid  clay  yield  principally  p-eymene 
and  p-menthane,  probably  undergoing  dehydration 
before  decomposing  into  these  products. 

B.  W.  Anderson. 

Esters  of  camphylcarbinol.  H.  Rupp  and  M. 
Schaerer  (Helv.  Chirn.  Acta,  1925,  8,  853 — 865). — 
Since  the  reduction  of  hydroxymethylenecamphor 
to  camphylcarbinol  introduces  a  new  asymmetric 
carbon  atom,  this  substance  should  occur  in  two 
stereoisomeric  forms.  No  evidence  of  the  existence 
of  these  stercoisomeridcs  is  found  with  camphyl¬ 
carbinol  or  with  the  majority  of  its  esters,  but  the 
i.sobutyrate  has  been  isolated  in  two  forms.  Camphyl¬ 
carbinol  has  [a]jj  +62-22°,  and  its  formate 
+  18-13°.  A  series  of  esters  has  been  prepared  by 
the  action  of  the  respective  acid  chlorides  on  the 
carbinol  in  presence  of  pyridine,  and  distilled  in  a 
high  vacuum  :  propionate,  b.  p.  63°,  m.  p.  28 — 36° 
indef.,  df  1-042,  [ccjg  +55-37°,  and  in  10%  benzene 
solution  +16-15°;  isobutyrate,  b.  p.  61°,  df  1-0217, 
MB  +56-16°,  which  deposited  crystals,  m.  p.  31-5 — 
33°,  having  [ajjj  in  10%  benzene  solution  +23-48°, 
whilst  the  liquid  portion  had  the  corresponding  value 
+36-85° ;  n -butyrate,  b.  p.  73°,  df  1-0254,  MB  +53-45° 
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(+33-35°  in  benzene) ;  n -valerate,  b.  p,  82°.  df  1-0140, 
[“IS  +49-18°  (+29-57°  in  benzene) ;  hexahydro- 
benzoate,  b.  p.  95°,  df  1-0507,  [«]?  +49-49°  (+32-16° 
in  benzene);  phcnylacetate,  b.  p.  120°,  df  1-0902, 
[oc]n  +40-94°  (+26-59°  in  benzene);  $-phenylprop- 
donate,  b.  p.  141°,  df  1-0791,  |>Jn  +38-56°  (  +  27-43° 
in  benzene);  cinnamate,  b.  p.  145°,  df  1-1004,  [a]jj 
+46-06°  (+21-82°  in  benzene);  crotonate,  b.  p.  79°, 
df  1-0506,  [a']„  +56-52°  (+34-30°  in  benzene) ;  sorbale, 
b.  p.  99°, if  1-0433,  [a]f  +54-55°  (+33-86° in  benzene). 
Optical  rotatory  powers  are  tabulated  in  all  cases 
for  four  different  wave-lengths  :  the  value  [a]F/[a]c 
is  remarkably  constant  throughout=2-36  with 
591-5,  X02  0-09271,  these  figures  being  almost  identical 
with  those  for  the  hydroxymethylenecamphor  deriv¬ 
atives.  The  curves  relating  l/[a]  to  X2  for  the  prop¬ 
ionate  and  isobutyrate  are  not  quite  straight  lines, 
a  fact  which  is  taken  to  confirm  the  indications  of  the 
presence  of  the  expected  stereoisomerides. 

G.  M.  Bennett. 

Cymarin  and  strophanthin.  A.  Windacs,  G. 
Reverey,  and  A.  Schwieger  (Ber.,  1925,  58,  [J3], 
1509 — 1514;  cf.  Windaus  and  Hermanns,  A.,  1915, 
i,  703,  704;  Jacobs  and  co-workcrs,  A.,  1923,  i,  123; 
1924,  i,  65,  867,  1331).— Strophanthidin  resembles 
cholesterol  in  that  it  contains  a  tetracyclic  system. 
It  is  an  unsaturated  hydroxylactone  similar  to  the 
genius  of  the  Digitalis  glucosidcs,  from  which  it 
differs  by  the  presence  of  the  ketonic  group  in  addition 
to  three  hydroxy-groups.  Further,  it  has  one  carbon 
atom  less  than  the  Digitalis  genins,  so  that  the 
fundamental  substance  of  strophanthidin,  C23H3603, 
appears  to  be  the  next  lower  homologue  of  hexa- 
hydrodigitaligenin. 

The  methylsemiacetal  of  dianhydrostrophanthidin 
(cf.  A.,  1924,  i,  867)  is  hydrogenated  in  glacial  acetic 
acid  suspension  in  the  presence  of  platinum,  pre¬ 
treated  with  hydrogen,  to  hexahydrodianhydro- 
strophanthidin,  C^H^O.,,  m.  p.  208°,  -whereas,  if  the 
metal  has  been  treated  previously  with  oxygen, 
octahydrodianhydrostrophanthidin,  C23H3604,  m.  p. 
265 — 266°  ( monoacetyl  derivative,  m.  p.  185°),  is 
obtained.  The  octahydro-compound  is  converted  by 
cautious  oxidation  with  chromic  acid  into  the  hexa- 
hydro-derivative.  The  latter  compound  is  trans¬ 
formed  by  amalgamated  zinc  and  hydrochloric  acid 
into  deoxyodahydrodianhydroslrophanthidin,  C23H3603, 
m.  p.  224°.  H.  Wren. 

Strophanthin.  VIII.  Carhonyl  group  of 
strophanthin.  W.  A.  Jacobs  and  A.  M.  Collins 
(J.  Biol.  Chem.,  1925,  65,  491—505;  cf.  A.,  1925, 
i,  566,  1082,  and  earlier  abstracts). — Oxidation  with 
chromic  acid  in  acetic  acid  solution  of  dianhydro¬ 
strophanthidin  yielded  a  dilactone,  CaH2604,  m.  p. 
253 — 254°,  [a]*  — 178°  in  chloroform,  together 
with  a  small  amount  of  a  lactonic  acid,  C^HogOj, 
m.  p.  26S°,  [a]n  —100°  in  95%  alcohol.  This  acid 
was  also  obtained  by  the  oxidation  of  dianhydro¬ 
strophanthidin  with  potassium  permanganate  in 
acetone  solution,  in  which  case  none  of  the  dilactone 
was  formed.  This  result  is  taken  to  show  that 
dianhydrostrophanthidin  exists  as  an  equilibrated 
mixture  of  an  oxidic  and  an  aldehydic  form,  the 


former  of  which  is  oxidised  specifically  by  chromic 
acid  and  the  latter  by  potassium  permanganate. 
The  above  dilactone,  on  hydrolysis,  gave  a  dibasic 
acid,  C^HjqO,;,  m.  p.  249 — -251°.  The  lactone,  with 
hydrogen  and  palladium,  gave  a  ielrahydro- derivative, 
m.  p.  275 — 277°,  [a]^  +3-0°  in  chloroform ; 
hydrolysis  of  this  compound  by  boiling  for  2  Ins. 
with  0-05Ar-sodium  hydroxide  opened  one  lactone 
ring,  giving  a  lactonic  acid,  in.  p.  225 — 230°;  for 
complete  hydrolysis,  boiling  for  5  hrs.  with  2A/3-sodium 
hydroxide  was  required.  The  tctrahydrodilactone 
still  contained  a  double  linking.  With  some  difficulty 
two  more  hydrogen  atoms  were  introduced  to  form 
a  hexahydrodilactone,  m.  p.  265 — 267°, 

[a]'])  +14°  in  chloroform;  this  substance  did  not 
reduce  Tollens’  reagent;  its  second  lactone  group 
showed  a  resistance  to  hydrolysis  similar  to  that 
observed  with  the  tetrahydro-derivative.  The 
lactonic  acid  obtained  previously  (A.,  1923,  i,  65) 
by  the  oxidation  of  strophanthidin  with  potassium 
permanganate  in  acetone  solution  is  now  given  the 
formula  CagHg^-,  it  being  assumed  to  be  formed  by 
the  oxidation  of  the  aldehydic  form  of  strophanthidin 
as  indicated  above ;  on  treatment  with  concentrated 
hydrochloric  acid,  it  gave  a  dilactone,  m.  p. 

235 — 236°,  [a]®  +100°  in  methyl  alcohol;  dihydro¬ 
strophanthidin  under  similar  conditions  yielded  an 
analogous  lactonic  acid,  C^HjgO-,  platelets  with 
2H,0,  effervescing  at  132 — 133°,  [ajj)  +47°  in  methyl 
alcohol,  and  this  in  turn  a  dilactone,  C+jH-^Og,  m.  p. 
232 — 234°,  [a]'g  +84°  in  methyl  alcohol;  the  latter 
substance  did  not  reduce  Tollens’  reagent  ;  both 
these  dilactones  showed  a  resistance  to  the  hydrolysis 
of  the  second  lactone  group  similar  to  that  observed 
with  the  anhydro-derivatives  described  above. 
Oxidation  with  chromic  acid  of  the  dilactone, 
C23H30O6,  yielded  a  ketodilactone,  C23H28Og,  m.  p. 
285°,  [a]“  +93°  in  pyridine,  which  in  turn  gave  an 
oxime,  m.  p.  above  285°.  The  same  ketodilactone 
was  obtained  by  a  similar  oxidation  of  pseudo- 
strophanthidin  (A.,  1925,  i,  566),  which  is  not  oxidised 
by  potassium  permanganate  in  acetone ;  pseudo¬ 
strophanthidin  is  therefore  to  be  regarded  as  a 
stable  oxidic  form  of  the  hydroxyaldehyde,  stroph¬ 
anthidin.  C.  R.  Harington. 


Tannins  and  related  substances.  XXI. 
Molecular  rearrangement  of  catechin  deriv¬ 
atives.  K.  Freudenberg,  G.  Carrara,  and  E. 
Cohn  (Annalen,  1925,  446,  87 — 95;  cf.  A.,  1925, 
i,  1165). — frarw-Epicatechin  tetramcthyl  ether  (I) 

on  dehydration 
yields  an  anhydro- 


O 


OMe 


MeO 


'¥?■ 


kA+H'OT 

MeO  CH,  (I.) 


.  OMe  epicatechin  tetra- 
/  methyl  ether  (II). 
The  wandering  of 
the  dimethoxy- 
phenyl  group  dur¬ 
ing  the  dehydration 
has  been  proved  by 
the  synthesis  of  the 
hydrogenation  pro¬ 
duct  of  (II). 

By  the  condensation  of  3 : 4-dimethoxyphenyl- 
acetonitrile  with  phloroglucinol  trimethyl  ether  is 
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obtained  2:4:  6 -trimethoxyphenyl  3  :  4 -dimethoxy- 
benzyl  ketone,  m.  p.  110°.  This  is  converted  by 
magnesium  methyl  iodide  into  a-(3 :  i-dimethoxy- 
phenyl)-$-(2' :  4' :  G'-trimethoxyphenyl)-a.-propylene, m.p. 
87-5 — 88-5°,  which  on  reduction  with  platinum-black 
gives  a-(3  :  i-dimethoxyphenyl)-^-(2' :  4' :  & -trimethoxy¬ 
phenyl) propane,  m.  p.  65 — 66°.  The  fact  that  this 
product  is  not  identical  with  the  reduction  and 
methylation  product  of  (II)  is  used  as  evidence  that 
formula  (II)  is  correct.  Hydrogen  chloride  in  ether 

solution  brings  about  the 
Cl  condensation  of  3  :  4-di- 

.  A  70\  OMo  methoxyphenylacetalde- 
-“leCi  i'  i  /— \  hyde  with  acetophloro- 
_ /OMe  glue  inaldehyde  dimethyl 

MeO  (III.)  ether,  the  oxonium 

chloride  (III)  being  formed 
(cf.  Druram,  A.,  1923,  i,  1221),  which  on  reduction 
with  platinum-black  yields  3-(3' :  4' -dimethoxyphenyl)- 
5  :  7 -dimethoxychroman,  m.  p.  134°  (firomo-derivative, 
m.  p.  162 — 163°).  The  chroman  is  identical  with 
the  hydrogenation  product  of  anhydroepicatechin. 
From  the  condensation  of  3  :  i-dimethoxybenzyl 
bromide ,  m.  p.  59°,  with  phloracetophenone  dimethyl 
ether,  two  isomeric  substances,  C19H22Ofi,  m.  p.  118° 
and  148°,  were  obtained.  R.  W.  West. 

4  :  6-Diphenylcoumalin  [4  :  6 -diphenyl- 2- 
pyrone].  F.  Arndt  and  B.  Eistert  (Ber.,  1925,  58, 
[B],  2318— 2320).— The  product,  m.  p.  138—138-5°, 
obtained  by  the  interaction  of  equal  quantities  of 
ethyl  benzoylacetate  and  concentrated  sulphuric  acid 
at  the  atmospheric  temperature  (cf.  following  abstract), 
is  identified  as  4 : G-diphenyl-2-pyrone  instead  of 
the  expected  2  :  6-diphenyl-4-pyrone,  m.’  p.  139 — 
140°,  with  which  it  gives  a  very  marked  depression 
of  m.  p.  It  is  converted  into  4  :  Q-diphenyl-2-thio- 
pyrone,  m.  p.  121 — 122°,  which,  unlike  the  4-thio- 
pyrone  compound,  remains  unchanged  at  180°  and 
does  not  react  with  hydroxylamine.  Bromine  causes 
simultaneous  addition  and  substitution,  whereby 
ultimately  S-bromo-i  :  G-diphenyl-2-pyrone,  m.  p,  130°, 
is  produced;  the  latter  substance  is  transformed  by 
sodium  hydroxide  into  2  ;  4-diphenylfuran,  m.  p. 
110°.  H.  Wren. 

Transformation  of  ethyl  benzoylacetate  by 
concentrated  and  fuming  sulphuric  acid.  F. 
Feist  [with  H.  Pauschardt  and  H.  Dibbern]  (Ber., 
1925,  58,  [B],  2311 — 2317). — Ethyl  benzoylacetate 
is  converted  by  concentrated  sulphuric  acid  at  the 
atmospheric  temperature  into  ethyl  benzoate,  aceto- 
phenol,  and  4  :  6-diphenyl-2-pyrone,  (cf.  Arndt  and 
Eistert,  preceding  abstract).  Fuming  sulphuric 
acid  (<0%  S03),  on  the  other  hand,  transforms 
ethyl  benzoylacetate  into  a  compound,  m.  p.  136° 
(see  later),  and  ethyl  anhydrosulphobenzoylacetate, 

S02<g«i^l>C:CH-C02Et  or  C6H,<gg>CH-C02Et, 

m.  p.  140°,  which  behaves  as  a  monobasic  acid 
towards  alkali  hydroxide  and  yields  sodium,  lead, 
stannous,  mercurous,  mercuric,  copper,  ferrous,  ferric, 
and  cobalt  salts.  It  is  hydrolysed  by  boding  alkali 
hydroxide  to  o-sulphobenzoylacetic  acid,  m.  p.  158 — 
160°  (in  addition  to  o-sulphobenzoic  acid),  the  methyl 


ethyl  ester,  S03Me-C6H4-C0-CH2-C02Et,  m.  p.  104°, 
being  obtained  directly  from  the  anhydride  and 
methyl  sulphate  in  alkaline  solution.  With  bromine 
in  the  presence  of  chloroform,  it  gives  the  compound, 
CjjHgOjBrS,  m.  p.  98-5°.  When  treated  with  ozone, 
it  affords  o-sulphobenzoic  and  oxalic  acids ;  the  pro¬ 
duction  of  glyoxylic  acid  could  not  be  detected. 
These  observations  appear  to  favour  the  first  without 
excluding  the  second  constitution.  On  the  other 
hand,  a  substance  of  the  first  constitution  would  be 
expected  to  be  converted  by  ammonia  into  an  imide 
yielding  saccharin  when  treated  with  ozone,  whereas 
the  compound  is  merely  transformed  into  an 
ammonium  salt  which  regenerates  the  original  sub¬ 
stance  on  treatment  with  acid.  The  red  coloration 
■with  ferric  chloride  indicates  the  enolic  form  of  the 
second  constitution,  but  derivatives  could  not  be 
obtained  with  benzoyl  chloride,  phenylearbimide,  or 
p-nitrophenylhydrazine.  If  the  anhydro-compound 
is  treated  successively  with  phosphorus  pentacliloride 
and  ammonia,  the  compounds, 

c6h4<so2— >c-co-nh2, 

m.  p.  315°,  and  C6H4<^^>C-C02Et,  m.  p. 

232 — 234°,  are  formed  according  to  experimental 
conditions.  The  latter  compound  behaves  as  a 
primary  amine  and  is  reconverted  by  nitrous  acid 
into  the  nitrogen-free  anhydride.  When  oxidised 
by  permanganate,  it  yields  ammonia,  and  oxalic 
and  o-sulphobcnzoie  acids. 

The  by-product,  m.  p.  136°  (see  above),  obtained 
during  the  preparation  and  ozonisation  of  the  anhydro- 
compound  and  during  its  conversion  into  the  amino- 
derivative  appears  to  be  the  sulphone  corresponding  to 

HA 

acetophenone-o-sulphonic  acid,  CgH^gQ^CHo. 

H2  Wren. 

Formation  of  chromones.  A  criticism.  W. 
Baker  (J.C.S.,  1925,  127,  2349—2358;  cf.  Baker 
and  Robinson,  A.,  1925,  i,  1299). — That  the  so-called 
“  chromones  ”  of  Jacobson  and  Ghosh  (J.C.S.,  1915, 
107,  424,  959,  1051 ;  Ghosh,  ibid.,  1916,  109,  106) 
are  in  fact  coumarins,  as  suggested  by  Baker  and 
Robinson  (loc.  cit.),  is  confirmed  by  the  preparation 
of  thirteen  of  the  true  chromones,  which  are  in  all 
cases  different  from  the  products  described  by 
Jacobson  and  Ghosh.  The  condensation  of  substituted 
acetoacetic  esters  with  phenols  in  the  presence  of 
sulphuric  acid,  or  acetic  acid  and  zinc  chloride,  or 
hydrochloric-acetic  acid,  yields  coumarins ;  in  the 
presence  of  phosphoric  oxide,  chromones  are  formed 
(cf.  Simonis  and  co-workers,  A.,  1913,  i,  890;  1914, 
i,  424,  980;  Heilbron,  Barnes,  and  Morton,  J.C.S., 
1923,  123,  2569).  The  nitriles  corresponding  with 
those  esters  likewise  give  with  phenols  only  coumarins. 
The  corrected  names  for  Jacobson  and  Ghosh’s 
compounds,  together  with  m.  p.  of  these  and  tho 
corresponding  authentic  chromone  derivatives,  are 
given. 

Benzylresacetophenone,  m.  p.  88°,  prepared  from 
3-phenylpropionitrile  and  resorcinol  by  the  Hoesch 
reaction,  condenses  with  benzoic  anhydride  and 
sodium  benzoate  at  170 — 180°  to  give  7 -hydroxy -3- 
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benzyl-2-phemylbe7\zo-y-pyrone,  m.  p.  272 — 274°. 
Benzylphloracetophe7io7ie,  m.  p.  139 — 140°,  from 
p-phenylpropionitrile  and  phloroglucinol,  condenses 
■with  acetio  anhydride  and  sodium  acetate  to  form 
5  :  7-dihydroxy-3-be.nzyl-2->nethylbenzo-y-pyrone,  m.  p. 
200 — 201°  ( diacetate ,  m.  p.  112°),  or  with  benzoic 
anhydride  and  sodium  benzoate  to  form  5 :  1-di- 
hiydroxy-3-beiizyl-2-p>he7iylbeiizo-y-pyro7ic,  m.  p.  202 — 
203°  (diacetate,  m.  p.  126°).  Benzijlorcacetophencme, 
m.  p.  118-5°,  from  (3-phenylpropionitrilc  and  orcinol, 
similarly  yields  7 -hydroxy S-benzyl-2  :  o-dhnelhylbenzo- 
y-pyroi le,  m.  p.  294 — 295°  ( acetate ,  m.  p.  138 — 139°; 
ynethyl  ether,  m.  p.  109°).  7  :  8- Dihydroxy -3 -phenyl - 

2-metlnjlbenzo-y-pyrone,  m.  p.  219 — 220°  ( diacetate , 
m.  p.  111-5°),  and  7  :  S-dihijdroxy-2  :  3-diphc7iylbcnzo- 
y-pyrone,  m.  p.  297°  (diacetate,  m.  p.  177 — 178°),  are 
obtained  from  2:3: 4-trihydroxyphenyl  benzyl 
ketone ;  7:8-  dihydroxy  -  3  -  benzyl  -  2  -  methylbenzo  -  y  - 

pyro7ie,  m.  p.  203 — 205°  (diacetate,  m.  p.  126°),  and 
7  :  8-dihydroxy-3-be7izijl-2-phenylbe7izo-y-pyro7ie,  m.  p. 
275 — 276°  (diacetate,  m.  p.  175 — 176°),  from  benzyl- 
gallacetophenone.  C.  Hollins. 


Constitution  and  syntliesis  of  daplinin.  P. 
Leone  (Gazzetta,  1925,  55,  673 — 67S). — The  action 

of  p-acetobromoglucose 
on  daphnetin  in  sodium 
hydroxide  solution 

*\/\/C0  j°H . 

•  O  J  (I-) 


CH 

'V 


['YY?  ]o:cch7o3ac4 


yields  telra-acelylgluco- 
daphnetm  (I),  m.  p. 
220°,  {>]g  -52-52°  (in 
methyl  alcohol),  which,  on  hydrolysis,  yields  a  com¬ 
pound  identical  with  natural  daphnin.  The  latter  is 
thus  (II)  or  (III). 


C,H„Ot 

(II.) 


(TV 

.■°U> 

.)  OH  O 


fYV 

oh\A> 


c«h1105-0 


O  (in.) 


T.  H.  Pope. 


Mercury  and  arsenic  compounds  of  pyrroles. 
H.  Fischer  and  R.  Muller  (Z.  physiol.  Chem.,  1925, 
148,  155 — 179). — By  mixing  solutions  of  mercuric 
chloride  and  of  a  series  of  pyrroles  (R),  the  following 
additive  compounds  [Rs,Hg(HgCl,)1]  are  prepared : 
with  2:3: 5-trimethylpyrrole,  m.  p.  120 — 125° 
(decomp.) ;  with  2  :  4-dimethylpyrrole,  m.  p.  136° 
(decomp.);  with  pyrrole,  m.  p.  143°  (decomp.) ;  with 
lY-methylpyrrole,  m.  p.  120 — 130° ;  with  ethyl 
2  :  5-dimethylpyrrole-3-carboxylate,  m.  p.  230 — 232° ; 
with  ethyl  2  :  4-dimethylpyrrole-3-carboxylate,  m.  p. 
218°  (decomp.) ;  with  cryptopyrrole  and  with  ethyl 
2  : 4-dimethyl-3-acetylpyrrole-5-carboxylate.  In  all 
cases  the  original  pyrrole  can  be  recovered  by  treat¬ 
ment  of  an  aqueous  suspension  of  the  additive  com¬ 
pound  with  hydrogen  sulphide.  This  precipitation- 
recovery  method  is  applied  to  the  isolation  and 
quantitative  separation  of  the  acid  and  basic  products 
of  reduction  of  hajmin  and  setioporphyrin  by  means 
of  acetic  acid  and  hydrogen  iodide.  Treatment  with 
iodine  and  potassium  iodide  of  ethyl  2  :  5-dimethyl- 
pyrrole-3-carboxylate  gives  ethyl  4-iodo-2  : 5-di- 
methylpyrrole-3-carboxylate,  m.  p.  136 — 137°,  and 


of  ethyl  2 : 4-dimethylpyrrole-3-carboxylate  gives 
ethyl  5-iodo-2 : 4-dimethylpyrrole-3-carboxylate,  m.  p. 
146°.  Treatment  of  tetraphenylethylene  with  ozone 
gives  benzophenone  and  of  dibiphenylene-ethylene,  a 
substance  m.  p.  250 — 252°,  together  with  diphenylene 
ketone,  m.  p.  S2°.  By  treatment  of  the  corresponding 
pyrroles  with  arsenic  acid  are  obtained  :  2  :  o-dimeihyl- 
3-carbetkoxiypymjl-5-arsi7iic  acid,  m.  p.  245 — 247°,  and 
2:3:  o-lrimelhylpyiryl-4-arsmic  add,  m.  p.  230 — 235° 
(decomp.).  Pyrrole  gives  a  similar  ccnnpomid,  m.  p. 
120 — 130°.  P.  W.  Cluttbrbuck. 


Derivatives  of  1-aminocarbazole.  H.  Linde- 
mann  and  F.  Muhlhaus  (Ber.,  1925,  58,  [B],  2371 — 
2377 ;  cf .  Lindemann,  A.,  1924,  i,  550,  1234 ;  1925,  i, 
1098;  Seka,  A.,  1924,  i,  1234). — Previous  attempts  to 
obtain  cyclic  compounds  from  iV-derivatives  of  carb- 
azole  by  ring  closure  in  the  1  :  9-position  have  been 
unsuccessful,  but  such  compounds  are  derived  from 
suitable  1-substituted  carbazoles. 

Carbazole  dissolved  in  boiling  carbon  disulphide  is 
transformed  by  bromine  into  3  :  6-dibromocarbazole, 
m.  p.  213°,  which  yields  3  :  G-dibromo-9-acetylcarb- 
azole,  m.  p.  189°,  3  :  6-dibro?7io-9-nitrosocarbazole,  m.  p. 
192°  (decomp.)  after  darkening  at  180°,  and  3  :  6- 
dibro)no-9-methylcarbazolc,  m.  p.  15S — 160°,  by 
customary  methods.  It  is  converted  by  nitric  acid 
(d  1-4)  in  boiling  glacial  acetic  acid  solution  into 
3 : 6-dibromo-l-nitrocarbazole,  m.  p.  260°,  the  con¬ 
stitution  of  which  is  established  by  its  production  from 
bromine  and  1-nitrocarbazole.  3  :  Q-Dibromo-\-nitro- 
9-methylcarbazole  has  m.  p.  221°.  Reduction  of 
3  :  6-dibromo- 1  -nitrocarbazole  by  sodium  disulphide 
and  alcohol  or  stannous  chloride  and  glacial  acetic 
acid  affords  3 :  G-dibromo-l-amivocarbazole,  m.  p. 
192°,  which  gives  amorphous,  non-homogeneous 

products  with  nitrous  acid  and  does  not  couple  with 
phenanthraquinone ;  the  benzoiyl  derivative,  m.  p. 
273°  (decomp.),  and  the  acetyl  compound  are  described. 
3  :  G-Dibromo-l-cMoroacetamidocarbazole,  m.  p.  265 — 
267°,  prepared  from  dibromoaminocarbazole  and 

chloroacetyl  chloride  in  boiling  benzene,  is  converted 
by  boiling,  concentrated,  aqueous-alcoholic  potassium 
hydroxide  into  3  :  G-dibrorno-l  :  9-carbazole-3' -keto- 
piperazme  (I),  m.  p.  333°,  the 
constitution  of  which  is  estab¬ 
lished  by  its  conversion  by 
sodium  nitrite  and  boiling  glacial 
acetic  acid  into  3  :  6 -dibromo- 
1  :  9-carbazole-2’  :  3' -dikelopiper- 
azhie,  m.  p.  435°,  which  is 
transformed  by  potassium  hydr- 
(50%)  into  3  :  6-dibromo-  1-amino- 


Br 


,/'Vr 

J 


6h„  nh 
d-)  \7 
co 


oxide  solution 
carbazole. 

Carbazole  and  bromine  (3  rnols.)  in  boiling  carbon 
disulphide  yield  3:6:  8-lnbromocarbazole,  m.  p.  184°, 
which  is  further  brominated  in  hot  glacial  acetic  acid 
solution  to  1:3:6: 8-tetrabromocarbazole,  m.  p. 
220°.  Nitration  of  the  tribromo-compound  affords 
3:6:  8-tribromo-\-nitrocarbazole,  m.  p.  264°,  which  is 
also  obtained  from  1-nitrocarbazole  and  an  excess  of 
bromine  in  carbon  disulphide  or  glacial  acetic  acid. 
3:6:  S-Tribroyno- 1  -aminocarbazole,  m.  p.  239°,  and  its 
acetijl  derivative,  m.  p.  305°,  are  described.  3:6:8- 
Tribromo-l-chbroacelamidocarbazole,  m.  p.  285°,  is 
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transformed  by  potassium  hydroxide  into  3:6:  8-tri- 
brorno- 1  :  Q-carbazole-3' -ketopipcrazme,  m.  p.  375°. 

H.  Wren. 

Synthesis  of  4-keto-l  :  2  :  3  :  4-tetrahydro- 
quinolines  and  attempted  synthesis  of  4-keto- 
1:2:3:  4-tetrahydroisoquinoline.  G.  R.  Clemo 
and  W.  H.  Perkin,  jun.  (J.G.S.,  1925,  127,  2297— 
2307 ;  cf.  A.,  1924,  i,  1103). — The  synthesis  of  4-keto- 
tetrahydroquinolines  from  toluene-p-sulphonyl-j3- 
anilinopropionic  acid  is  extended  to  the  o-,  m-,  and 
p-toluidine,  p-anisid  ine,  and  p-phenetidine  derivatives. 

Toluene  -  p  -  sulphonyl  -  ,3  -  o  -  toluidinopropionic  acid, 
m.  p.  127 — 128°,  prepared  from  toluene-p-sulphon- 
o-toluidide,  ,0-ehloropropionic  acid,  and  sodium 
hydroxide,  is  converted  by  phosphoryl  chloride  into 
1  -p-lotuinesulphonylA-kcto  -  &  -  methyl-1  :  2  :  3  :  4 -tctra- 
hydroquinoline,  m.  p.  147 — 148°,  and  the  corresponding 
ketomethyltetrahydroquinolinc,  m.  p.  92°.  The  former, 
by  treatment  with  cold  sulphuric  acid,  yields  p-o- 
toluidinopropion-o-toluidide,  m.  p.  126°,  which  is 
synthesised  from  tolucnesulphonyl-P-o-toluidino- 
propionyl  chloride  and  o-toluidine  with  subsequent 
hydrolysis  in  cold  sulphuric  acid. 

Toluene  -  o  -  sulphonyl  -  (3  -  m  -  toluidinopropionic  acid, 
m.  p.  103°,  with  phosphoryl  chloride  yields  toluene- 
-p-salphonyl-S-chloro-A-keto-l -methyl-1  :  2  :  3  :  4 -tetra- 
hydroquinolinc,  m.  p.  138°,  and  a  little  of  the  5-methyl 
isomcride,  m.  p.  98 — 100°.  As  in  the  case  of  the 
product  from  anilinopropionic  acid  (loc.  cit.),  these  are 
hydrolysed  by  hydrochloric-acetic  acid  with  loss  of 
chlorine,  forming  4-keto-l-  and  -5-methyl-l  :  2  :  3  :  4- 
tetrahydroquinolines,  m.  p.  109°  and  104 — 105°, 
respectively  ( toluenesulphonyl  derivatives,  m.  p.  98° 
and  136°,  respectively). 

Prom  toluene-p-sulphonyl-fi-p-loluidinopropionic 
acid,  m,  p.  116 — 117°,  and  phosphoric  oxide,  loluene- 
p  -  sulphonyl  -  4  -  keto  -  6  -  methyl  - 1  :  2  :  3  :  4  -  tetrahydro  - 
quinoline,  m.  p.  136 — 137°,  results,  whilst  with  phos¬ 
phoryl  chloride  the  3-cWoro-derivative  of  this,  m.  p. 
176 — 177°,  is  produced.  Both  are  hydrolysed  by 
hydrochloric-acetic  acid  to  4-keto-G- methyl-1  :  2  :  3  :  4- 
tetrahydroquinoline,  m.  p.  85 — S6°  ( benzylidene  deriv¬ 
ative,  m.  p.  224 — 225°  :  monobrominated  benzylidene 
derivative,  m.  p.  194—195°).  When  the  3-chloro- 
compound  is  refluxed  with  methyl-alcoholic  potassium 
hydroxide  it  is  converted  into  •A-methoxy-G-meth yl- 
quinoline,  m.  p.  51°. 

Toluene-p-sulphonyl-Q-p-anisidinopropionic  acid, 
m.  p.  81 — 82°,  gives  toluenc-p-sutyhonyl-A-keto-G- 
methoxy- 1 : 2 : 3  : 4-letrahydroqui nolinr,  m.  p.  124 — 125°, 
or  a  mixture  (m.  p.  115 — 120°)  of  this  and  its  3 -chloro- 
dcrivative  according  as  phosphoric  oxide  or  phos¬ 
phoryl  chloride  is  used.  On  hydrolysis  with  hydro¬ 
chloric-acetic  acid  these  are  converted  into  6 -methoxy- 
4-keto-l  :  2  :  3  :  4-tetrahydroquinoline,  m.  p.  112°.  In 
the  phosphoryl  chloride  condensation,  there  is  formed 
a  small  amount  of  a  compound,  C17H1603NC1S,  m.  p. 
235°,  which  may  be  toluene-p-sulphonyl-3-chloro- 
6-methoxvdihydroquinoline.  Similar  reactions  are 
observed  with  toluene-p-sulphonyl-^-p-phenetidino- 
propionic  acid,  m.  p.  97°,  leading  to  toluene-p-sulphonyl- 
G-ethoxy-4-keto-l  :  2  :  3  :  4-tetrahydroquinoline,  m.  p. 
114 — 115°,  its  3-c/fforo-derivative,  G-ethoxy-4-keto- 
1:2:3:  4-telrahydroquinoline,  m,  p.  60°,  and  a  by¬ 


product,  m.  p.  232°.  G-Hydroxy-A-kelo-l  :  2  :  3  :  4- 
tetrahydroquinoline,  m.  p.  163 — 164°,  is  obtained  by 
heating  the  corresponding  methoxy-compound  with 
concentrated  hydrochloric  acid  at  160 — 170°. 

Toluenc-p-sulphonylbcnzijlaminoacetic  acid,  m.  p. 
137 — 138°  (ethyl  ester,  m.  p.  51°),  prepared  from 
toluenesulphonbenzylamide  (J.C.S.,  1905,  87,  159) 
and  sodium  chloroacetate,  could  not  be  converted 
into  an  isoquinoline  derivative  by  the  action  of 
phosphoric  oxide  or  phosphoryl  chloride,  nor  of 
aluminium  chloride  on  the  acid  chloride. 

C.  Hollins. 


Dihydroquinolines.  J.  Meisenheimer  and  E. 
Stotz  (Ber.,  1925,  58,  fjB],  2330— 2333).— Three 
groups  of  dihydroquinolines  have  been  described 
which  exhibit  great  differences  in  their  properties. 
The  substances  prepared  by  Freund  (A.,  1905,  i,  156) 
are,  beyond  doubt,  l-methyl-2-alkyl-l  :  2-dihydro- 
quinolines  ;  their  most  important  properties  are 
their  slow  decomposition  at  the  b.  p.  with  evolution  of 
methane,  fairly  ready  reducibility  to  tetrahydro- 
compounds,  weakly  basic  nature,  ability  to  add  methyl 
iodide  and  to  give  yellow,  very  unstable  picrates; 
with  the  exception  of  the  2-phenyl  derivative,  they 
have  no  marked  tendency  to  polymerise. 


The  constitution, 


cgh,< 


assigned  by 


-CHIOH  "I 
'NR-CHRJ2 

Heller  (A.,  1915,  i,  300)  to  the  bimolecular  dihydro¬ 
quinolines  rests  mainly  on  the  transformation  of 
Freund’s  1 :  2-dimethyl-l  :  2-dihydroquinoline  into  the 
bimolecular  product  by  treatment  with  zinc  dust  and 
hydrochloric  acid,  whereby  catalytic  action  is  ascribed 
to  the  nascent  hydrogen.  It  is  considered  more 
probable  that  reduction  of  quinolines  leads  primarily 
to  unstable  1  :  4-dihydro-compounds  which  immedi¬ 
ately  polymerise  with  formation  of  a  tetramethylene 


ring 


,  rc6H4<CH^H- 

L  6  4  jNTH-CMe 


,  ,  the  production  of  such 
JMe-Js 

compounds  by  Heller’s  method  is  ascribed  to  a 
preliminary  oxidation  of  1  :  2-dihydroquinolines  by 
zinc  oxide  present  in  zinc  dust  to  quinolines  which  are 
subsequently  reduced. 

Rath  (A.,  1924,  i,  555,  667)  has  described  the 
synthesis  of  a  series  of  1  :  2-dihydroquinolines  from 
toluidines  and  halogenoaeetals  and  has  based  the 
proof  of  the  constitution  on  the  assumed  identity  of 
the  product  of  the  action  of  a-bromopropionacetal  on 
A-mcthyl-o-toluidine  with  Freund’s  1  :  2-dimethyl- 
1  : 2-dihydroquinoline.  Re-examination  of  Rath’s 
product  proves  it  to  be  a  complex  mixture  of  bases 
which  has  not  been  examined  fully,  but  is  certainly 
not  identical  with  1:2-  dimethyl  - 1  :  2-dihydro  - 
quinoline.  H.  Wren. 


Action  of  magnesium  isobutyl  and  phenyl 
halides  on  quinoline  methiodide.  Jr  Meisen¬ 
heimer,  E.  Stotz,  and  K.  Barer  (Ber.,  1925,  58, 
[B],  2320 — 2330;  cf.  Meisenheimer  and  Schiitze,  A., 
1923,  i,  839). — Quinoline  methiodide  is  converted 
by  magnesium  tsobutyl  bromide  into  l-me/hyl-2-iso- 
butyl- 1  :  2-dihydroquinoline,  b.  p.  143 — 144°/12  mm., 
(picrate,  m.  p.  92 — 94°).  When  heated  at  its  b.  p. 
under  atmospheric  pressure,  the  base  loses  methane 
and  becomes  transformed  into  2-j.sobutylquiiioline, 
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b.  p.  157°/23  mm.  {picrate,  m.  p.  161°;  methiodide, 
m.  p.  186°).  Reduction  with  tin  and  hydrochloric 
acid  transforms  2-isobutylquinoline  into  2-isobutyl- 
1:2:3:  4-tctrahydroquinoline,  b.  p.  159 — 160°/20 
mm.  (hydrochloride,  m.  p.  217°;  methiodide,  m.  p. 
158 — 159°;  picrate,  m.  p.  130 — 131°).  Reduction 
of  l-methyl-2-isobutyl-l  :  2-dihydroquinoline,  pre¬ 
ferably  by  sodium  and  alcohol,  affords  l-methyl-2- 
£sobutyl-l  :  2  :  3  :  4-tetrahydroquinoline,  b.  p.  157°/ 
18  mm.  ( picrate ,  m.  p.  150°;  methiodide,  m.  p.  151°). 
2  -  MoButyl  - 1  :  2  :  3  :  4  -  tetrahydroquinoline  and 

1 - methyl - 2 - f.sobutyl - 1  :  2  :  3  :  4-tctrahydroquinoline 
are  identical  respectively  with  the  base  A  and  base  B 
considered  by  Freund  and  Kessler  (A.,  1919,  i,  283) 
to  be  stereoisomeric  forms  of  l-methyl-2-isobutyl- 
1:2:3: 4-tetrahydroquinoline;  the  l-methyl-2-iso- 
butyl-1  :  2-dihydroquinoline  prepared  by  these  authors 
was  distilled  under  atmospheric  pressure  and  the 
partial  loss  of  methane  occasioned  thereby  was  not 
observed. 

1  -  Methyl  -  2  -  J.sobutyl  -1:2-  dihydroquinoline  re¬ 
sembles  the  corresponding  propyl  derivative  (Meisen- 
heimer  and  Schiitze,  loc.  cit.)  in  giving  a  very  unstable, 
yellow  picrate.  In  the  investigation  of  these  picrates, 

2- phenyl-l-methyl-l  :  2-dihydroquinoline  has  also 
been  examined.  The  base,  prepared  from  quinoline 
methiodide  and  magnesium  phenyl  bromide,  resembles 
the  other  1  :  2-dihydroquinolines  in  most  respects, 
but  becomes  polymerised  with  unusual  readiness. 
When  heated  at  250°,  it  loses  methane  and  yields 
2-phenylquinoline,  m.  p.  82°  {2-phcnyl-l-methyl- 
quinolinium  picrate,  prepared  from  2-phenylquinoline 
methiodide  and  picric  acid,  has  m.  p.  135 — 136°). 
2  -  Phenyl  - 1  :  2  :  3  :  4  -  tetrahydroquinoline  {picrate, 
m.  p.  129 — 130°)  is  obtained  in  70%  yield  by  the 
reduction  of  2-phenylquinolinc  with  tin  and  hydro¬ 
chloric  acid.  l-Benzoyl-2-phcnyl-l  :  2  :  3  :  4 -tetra¬ 
hydroquinoline  has  m.  p.  124—125°.  Bromination 
of  2-phenyl-l-methyl-l  :  2-dihydroquinoline  gives  a 
compound,  Ci6HlsNBr2  (cf.  Freund,  A.,  1905,  i,  156), 
which  yields  a  stable  picrate,  m.  p.  16S — 169°.  If 
cold  alcoholic  or  ethereal  solutions  of  2-phenyl-l- 
methyl-l  :  2-dihydroquinoline  are  treated  with  picric 
acid,  a  slight  darkening  in  colour  is  observed,  but 
crystals  do  not  separate  until  some  hours  have 
elapsed.  The  product,  m.  p.  130°,  has  the  analytical 
composition  of  2  -  phenyl  - 1  -  methyl  -1:2-  dihydro  - 
quinoline  picrate,  but  is  insoluble  in  ether  and  must 
therefore  separate  immediately  from  ethereal  solution 
in  the  presence  of  seeding  material  if  derived  directly 
from  the  base;  when  crystallised  from  alcohol,  it 
becomes  resolved  into  2-phenyl-l-methylquinolinium 
picrate  and  a  red  picrate,  m.  p.  140°,  which  is  regarded 
as  2-phenyl-l-methyl-l  :  4-dihydroqumoline  picrate. 
The  latter  compound  resembles  that  obtained  pre¬ 
viously  by  Meisenheimer  and  Schiitze  {loc.  cit.)  from 
the  2-propyl  compound  and  considered  to  be  an 
indole  picrate  (this  supposition  is  now  withdrawn). 
The  red  picrate  is  obtained  in  considerably  better 
yield  by  dissolving  the  crude  picrate  in  cold  acetone 
and  precipitation  with  light  petroleum.  It  is  com¬ 
pletely  stable  towards  boiling  alcohol,  from  which 
it  can  be  crystallised.  The  crude  picrate  cannot 
therefore  consist  entirely  of  the  salt  of  the  1  : 4-di¬ 
hydro-base,  but  must  also  contain  a  component  which 


passes  into  the  1  : 4-dihydroquinoline  picrate  in 
acetone  and  yields  the  quaternary  picrate  in  addition 
to  that  of  the  1  : 4-dihydro-base  in  boiling  alcohol ; 
this  can  scarcely  be  other  than  the  picrate  of  the 
1  :  2-dihydro-base.  The  main  reason  for  the  assump¬ 
tion  that  the  red  picrates  are  derived  from  1  :  4-di- 
hydroquinolines  is  that  the  change  from  the  yellow 
picrates  which  regenerate  1  : 2-dihydroquinolines 
when  treated  with  alkali  to  the  red  compounds  which 
have  not  this  ability  does  not  occur  if  the  2-hydrogen 
atom  necessary  for  the  displacement  of  the  1:2-  to 
the  1  :  4-dihydro-base  is  replaced  by  a  non-migratory 
group;  thus  1:2:  2-trimethyl-l  :  2-dihydroquinoline 
picrate  is  a  yellow  substance  which  undergoes  no 
change  when  recrystallised. 

It  is  somewhat  surprising  that  the  picrates  of  the 
1  :  4-dihydro-bases  are  more  darkly  coloured  than 
those  of  the  1  :  2-dihydro-bases.  The  former  com¬ 
pounds  are  very  feeble  bases  similar  to  indoles,  in 
which  the  same  arrangement  of  double  linkings  is 
present.  Like  the  latter,  therefore,  they  do  not 
give  normal  picrates,  but  deeply-coloured,  molecular 
compounds  with  picric  acid.  The  1  : 2-dihydro- 
bases  arc  somewhat  stronger  and  yield  normal 
picrates.  The  ability  of  2-phenyl-l-methyl-l  :  4-di¬ 
hydroquinoline  to  give  an  additive  product, 
C1GH15N,CBH207N?Na, 

m.  p.  170°,  with  sodium  picrate  is  in  harmony  with 
this  conception;  bases,  like  aniline,  which  give  true 
picrates,  have  not  this  ability.  H.  Wren. 

2-Methylqxiinoline  oxide.  J.  Meisenheimer 
and  E.  Stotz  (Ber.,  1925,  58,  [£],  2334—2335).— 
Oxidation  of  2-methylquinoline  with  pcrbenzoic  acid 
affords  2  -  methylq  uinoline  AH -oxide,  (+2H20);  the 
compound  is  identical  with  “  4-keto-2-methyl-l  :  4- 
dihydroquinoline  ”  obtained  by  Heller  and  Sourlis 
(A.,  1908,  i,  913)  by  reduction  of  o-nitrophenyl- 
hydroxyethyl  methyl  ketone  with  zinc  dust  and 
cold  33%  acetic  acid.  The  ready  reduction  of  the 
compound  to  2-methylquinoline,  its  non-transform- 
ability  into  4-hydroxy-2-methylquinoline,  its  weakly 
basic  character,  and  the  complete  absence  of  acidic 
character  are  satisfactorily  explained  by  the  new 
conception.  Energetic  oxidation  converts  it  into 
quinoline  As -oxide-2-carboxylic  acid  (Heller  and 
Sourlis’  “  4-keto-l  :  4-dihydroquinoline-2-carboxylie 
acid  ”).  H.  Wren. 

Dibenzyl-2-methylqwmoline.  W.  H.  Mills  and 
A.  T.  Akers  (J.C.S.,  1925,  127,  2475— 2478).— The 
amide  of  dibenzylacetie  acid  reacts  with  excess  of 
magnesium  methyl  iodide  to  form  as .-dibcnzylacelonc, 
b.  p.  120 — 122°/16  mm.,  and  this  ketone  condenses 
readily  with  o-aminobenzaldehyde,  yielding  dibenzyl - 
2-methylquinoline,  m.  p.  74°;  methiodide,  m.  p.  204° 
(cf.  following  abstract).  Dibenzylacetyl  chloride, 
used  for  preparing  the  corresponding  amide,  passes 
on  heating  into  2-benzyl-l-hydrindone,  semicarbazone, 
m.  p.  198—199°.  B.  W.  Anderson. 

Cyanine  dyes.  IX.  Mechanism  of  the  con¬ 
densation  of  2 -methyl quinoline  alkyliodides  in 
presence  of  bases.  W.  H.  Mills  and  R.  Rarer 
(J.C.S.,  1925,  127,  2466— 2475).— The  active  agents 
in  the  condensation  of  2-methylquinolinium  salts 
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with  aldehydes  and  with  nitroso-compounds  are 
methylene  bases  formed  by  removal  of  the  elements 
of  the  acid  from  the  quaternary  salt.  These  are 
formed  as  impure  oils  by  the  action  of  alkalis  on  2- 
methylquinoline  alkyliodides,  and  crystals  of  the  corre¬ 
sponding  \-methyl-2-methylene-\  :  2-dihydro-fi-naphlha- 
quinoline  (decomp.  80°)  are  similarly  obtained.  The 
methylene  base  formed  from  2-methylquinoline 
ethiodide  yielded  with  benzyl  iodide  dibenzyl-2-methyl- 
quinoline  ethiodide,  ra.  p.  214 — 216°,  indicating  the 
presence  of  the  -N*CIC-  grouping  (cf.  ltobinson, 
J.C.S.,  1916,  109,  1038).  In  proving  the  constitution 
of  the  dibenzyl  compound,  benzyl-2-methylquinoline 
ethiodide,  m.  p.  172 — 173°,  was  prepared.  These 
methylene  bases  condense  readily  with  dimethyl- 
aminobenzaldehyde,  forming  unstable  allene  deriv¬ 
atives,  those  from  p-naphtha-2-methylquinoline  alkyl 
iodides  being  scarlet  powders  which  form  purple 
dyes  with  hydriodic  acid  or  piperidine  hydriodide. 
The  methylene  base  obtained  from  2-methylquinoline 
ethiodide  reacts  with  formaldehyde  and  |;-tolu- 
2-methylquinoline  ethiodide  to  give  the  unsym- 
metrieal  pinacyanole  G-methyl-l :  V -diethyl-2  :2'-carbo- 
cyanine  iodide-,  similarly,  the  base  gives  with  p- 
naphtha-2-methylquinoline  ethobromide  and  form¬ 
aldehyde  5  :  6-benzo- 1 : 1' -diethylcarbocyanine  bromide. 

B.  W.  Anderson. 

2  -  Phenyl  -  3  -  anisolesulphonylquinolines  and 
2  -  phenyl  -  3  -  phenetolesulphonylquinolines.  J. 
Troger  and  D.  Dimitroff  (J.  pr.  Chem.,  1925,  [ii], 
111,  193 — 206;  cf.  Troger  and  Seelen,  A.,  1923, 
i,  1127;  Troger  and  Brohm,  A.,  1925,  i,  1452).— 
The  stability  of  certain  2-plienyl-3-arylsulphonyl- 
quinolines  towards  oxidation,  reduction,  and  Hofmann 
degradation  is  examined. 

2-Phenyl-3-o-anisolesulphonylquinoline,  m.  p.  219° 
[hydrochloride,  nitrate,  and  hydrogen  sulphate  de¬ 
scribed),  prepared  from  o-aminobenzaldehyde  and 
o-anisolesulphonylacetophenone,  gives  no  definite 
products  with  acid  permanganate,  but  is  reduced 
by  tin  and  hydrochloric  acid  to  o-methoxythiophenol 
(thioguaiacol)  and  2-phenyl- 1  :  2  :  3  :  4-tetrahydro- 
quinolinc.  The  methiodide,  m.  p.  206 — 208°,  treated 
with  silver  oxide  in  alcohol  at  100°,  regenerates 
phenyl-o-anisolesulphonylquinoline. 

p-Anisolesulphonylacetophenone,  m.  p.  110°  [oxime, 
m.  p.  134°;  phenylhydrazone,  m.  p.  13S°),  obtained 
from  phenacyl  bromide  and  sodium  anisole-ji- 
sulphinate,  condenses  with  o-aminobenzaldehyde  to 
give  2-phenyl-3-p-anisolesulphonylquinoline,  m.  p. 
187°  [hydrochloride,  nitrate,  and  hydrogen  sulphate 
described).  Here  also  oxidation  with  acid  perman¬ 
ganate  leads  to  no  definite  results,  but  reduction  gives 
p-methoxythiophenol  and  2-phenyltetrahydroquinol- 
ine.  The  methiodide,  m.  p.  133 — 135°,  doe3  not 
undergo  the  Hofmann  degradation. 

From  o-phcnciolesulphonylaceiophenone,  m.  p.  99° 
[oxime,  m.  p.  129°;  phenylhydrazone,  m.  p.  177°), 
and  o-aminobenzaldehyde  is  obtained  2-phcnyl-3-o- 
phandolesulphonylquinoline,  m.  p.  174 — 176°  [hydro¬ 
chloride,  nitrate,  and  hydrogen  sulphate  described; 
methiodide,  m.  p.  122°),  which  is  reduced  by  tin  and 
hydrochloric  acid  to  o-ethox3rthiophenol  and  2-phenyl- 
tetrahydroquinoline.  2-Phenyl-3-p-phenetolesulphonyl- 


quinoline,  m,  p.  153 — 154°  [hydrochloride,  nitrate,  and 
hydrogen  sulphate  described;  methiodide,  m.  p.  169 — 
170°),  is  similarly  reduced  to  ^-ethoxythiophenol  and 
2-phenyltetrahydroquinoline.  C.  Hollins. 

Veranol-pyramidone  and  “  veramone."  H. 
Rheinboldt  and  M.  ICircheisen  (Arch.  Pharm., 
1925,  263,  513— 518).— See  B.,  1925,  1011,3 

Anhydrides  of  amino-acid  derivatives.  C. 
Granacher,  V.  Schelling,  and  E.  Schlatter  (Helv. 
Chim.  Acta,  1925,  8,  873—883;  cf.  A.,  1924,  i,  1118). 
— 5-Hydroxy-2-phenylglyoxaline  is  methylated  by 
methyl  iodide  and  sodium  methoxide  to  give  5-methoxy - 
2-pheyi ylgl yoxali ne,  m.  p.  56 — 58°,  the  constitution  of 
which  is  proved  by  hydrolysis  with  aqueous  hydro¬ 
chloric  acid  on  the  water-bath,  when  no  methyl- 
amine  is  produced,  but  ammonia,  benzoic  acid,  and 
methyl  aminoacetate  hydrochloride.  Reduction  of 
5-chloro-l  :  2-diphenylglyoxalirie  with  sodium  and 
alcohol  furnishes  2  : 3-diphenyl-l-benzyltelrahydro- 
glyoxaline,  m.  p.  123°,  decomposed  at  once  when 
dissolved  in  dilute  hydrochloric  acid  into  benzalde- 
hyde  and  phenylbenzylelhylenediamine,  b.  p.  214 — - 
216°/15  mm.  [dipicrate,  m.  p.  158 — 160°,  dipicroloncUe, 
m.  p.  215 — 217°).  This  base  condenses  readily  with 
benzaldehyde  to  give  the  cyclic  base  once  more,  and 
the  production  of  the  latter  in  the  reduction  is  due 
to  the  formation  of  phenylbenzylethylenediamine 
and  of  benzaldehyde  by  different  modes  of  decom¬ 
position  of  the  chlorodiphenylglyoxaline  and  their 
condensation  together. 

The  action  of  phosphorus  pentachloride  on  benzoyl- 
glycylglycine  ester  produces  ethyl  G-chloro-2-phenyl - 
glyoxaline-l-acelatc,  a  yellow  oil  [picrale,  m.  p.  140 — 
142°).  The  amide  of  this  acid  sinters  at  248°,  m.  p. 
253°,  and  subjected  to  the  Hofmann  reaction  yields 
only  the  bromoamide,  m.  p.  264°  (after  sintering  at 
260°).  Acetylglycine-ethylamide, 

NHAc-GHgCO-NHEt, 

m.  p.  144°,  from  acetylglycine  ester  and  ethylamine, 
is  converted  by  phosphorus  pentachloride  into 
5-cMoro-2-methyl-\-ethylglyoxaline,  b.  p.  101°/12  mm., 
[picrale,  m.  p.  154°).  Acctylglycineanilide,  m.  p. 
191°,  from  glycine  ester  and  boiling  aniline,  in  the 
same  way  gives  5-chloro-l-phenyl-2-methylglyoxaline 
[picrale,  m.  p.  176°).  Benzoylglycyl-leucine  ethyl  ester  is 
obtained  as  a  viscous  liquid  by  interaction  of  leucine 
ester  and  hippuryl  chloride  in  ethyl-alcoholic  solution 
[ethylamide,  m.  p.  209°).  G.  M.  Bennett. 

Heterocyclic  aldehydes.  III.  Triazolealde- 
hydes.  C.  A.  Rojahn  and  H.  TrielOff  (Annalen, 
1925,  445,  296—306;  cf.  A.,  1924,  i,  875).— An 
extension  of  the  aldehyde  syntheses  previously 
described  to  triazole  derivatives,  1  -Phenyl-5-methyl- 
1:2:  3-triazoleA-carboxyl  chloride,  m.  p.  133°,  b.  p. 
105°/15  mm.,  is  obtained  by  boiling  the  corresponding 
acid  (cf.  Dimroth,  1902,  i,  403)  with  excess  of  thionyl 
chloride.  The  amide,  m.  p.  217 — 218°,  and  the 
anilide,  m.  p.  149 — 150°,  were  prepared.  On  reduc¬ 
tion  by  Rosenmund’s  method,  the  chloride  affords 
1-phenyl-o -methyl-1  :  2  :  3-triazoleA-aldehyde,  m.  p.  52° 
[hydrogen  sulphite  compound,  m.  p.  158°;  semi- 
carbazone,  m.  p.  226 — 227°;  aminoguanidone  nitrate, 
m.  p.  224°;  anil,  m.  p.  256°;  syn .-oxime,  rn.'p.  162°). 
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Treatment  of  the  oxime  with  acetyl  chloride  in 
pyridine  affords  4-cyano-l-phenyl-o-melhyl-\  :  2  :  3- 
triazole,  in.  p.  63 — 64°,  whilst  it  is  reduced,  by  sodium 
amalgam  in  alcohol  to  l-phenyl-o-methyl-4-amino- 
methyl- 1  :  2  :  Z-triazolc  ( hydrochloride ,  m.  p.  182 — 
184°;  picrate,  m.  p.  328°).  The  aldehyde  condenses 
with  ethyl  cyanoacetate  to  form  the  compound 
C15H1402N4,  m.  p.  126 — 127°,  whilst  treatment  with 
ethyl  acetate  and  sodium  affords  the  corresponding 
triazolylacrylic  acid,  m.  p.  189°.  l-Phenyl-5-methyl- 
1:2:  3-triazole  and  l-phenyl-4 :  5-dimethyl-l  :  2  :  3- 
triasole,  m.  p.  98°  ( picrate ,  m.  p.  131°),  are  obtained 
as  by-products  in  the  above  reduction  of  the  acid 
chloride.  The  use  of  insufficiently  purified  hydrogen 
leads  to  the  formation  of  the  anhydride  of  1  -phenyl- 
5-methyl-l  :  2  :  Z-triazole-4-carboxylic  acid,  m.  p.  189°. 
1  :  5-Diphenyl-l  :  2  :  Z-triazole-4-carboxyl  chloride, 
yellow,  m.  p.  101°,  obtained  similarly  (cf.  Dimroth 
and  Letsche,  A.,  1903,  i,  127)  (amide,  m.  p.  174° ; 
anilide,  m.  p.  147 — 148°)  is  reduced  analogously  to 
1  :  5 -diphenyl-1  :  2  :  B-triasole-i-aldehyde,  m.  p.  104 — 
105°  (oxime,  m.  p.  176°;  semicarbazonc,  m.  p.  224°; 
aminoguanidone  nitrate,  m.  p.  205°;  anil,  m.  p.  136 — 
137°;  ethyl  cyanoacetate  condensation  product,  m.  p. 
165 — 166°).  Treatment  of  the  sodium  salt  of  ethyl 
5  -  hydroxy- 1  -  phenyl  -1:2:3-  triazole  -  4  -  carboxylate 
with  phosphorus  pentachloride  and  phosphoryl 
chloride  at  140°  yields  ethyl  5-ckloro-l-phenyl-l  :  2  :  3- 
iriazole-4-carboxylate,  m.  p.  78°,  which  is  hydrolysed 
by  boiling  concentrated  hydrochloric  acid  to  the 
corresponding  carboxylic  acid,  m.  p.  189 — 190°. 
The  latter  is  converted  into  the  acid  chloride,  m.  p. 
125 — 126°,  by  the  action  of  phosphorus  pentachloride 
and  phosphoryl  chloride  at  140°.  The  amide,  m.  p. 
182 — 183°,  and  anilide,  m.  p.  146°,  are  described. 
Treatment  of  1-phenyl-l  :  2  :  3-triazole-4  :  5-dicarb- 
oxylic  acid  (cf.  Dimroth  and  Letschc,  loc.  cil.)  with 
thionyl  chloride  yields  a  resinous  product,  which 
affords,  when  treated  wdth  ammonia,  the  correspond¬ 
ing  diamide,  m.  p.  228°.  Condensation  of  2-chloro- 
5-methyl-l  :  3  :  4-triazole  with  ethyl  chloroformate 
in  ether  in  presence  of  metallic  sodium  yields  ethyl 
2-chloro-5-methyl-\  :  3  :  4-triazole -3-  (or  4) -carboxylate, 
m.  p.  58 — 59°.  Acid  chlorides  can  only  be  obtained 
from  carboxylic  acids  of  1:2: 3-triazoles  which 
contain  a  methyl-,  phenyl-,  or  carboxyl-group,  or  a 
halogen  atom,  attached  to  the  atom  adjacent  to  that 
carrying  the  carboxyl-group.  Acid  chlorides  could 
not  be  obtained  from  1:3:  4-triazolecarboxylic  acids. 

F.  G.  Willson. 

Methylation  of  diketopiperazine  and  piper¬ 
azine.  E.  Abderhalden  and  R.  Haas  (Z.  physiol. 
Chem.,  1925,  148,  245 — 253). — Piperazine  may  be 
methylated  by  means  of  methyl  iodide,  giving 
1  : 4-dimethylpiperazine  dihydriodide,  which,  with 
more  methyl  iodide,  yields  1:1:4: 4 -tetramethyl- 
piperazinium  di-iodide,  m.  p.  278°  (decomp.).  Both 
substances  combine  with  iodine,  the  compound  with 
the  former  showing  greater  tendency  to  dissociation 
than  that  with  the  latter.  Piperazine  may  also  be 
methylated  by  methyl  sulphate.  The  methylated 
base  is  then  precipitated  with  mercuric  chloride  and 
the  product  on  treating  with  hydrogen  sulphide  gives 
1:1:4: 4-tetramethylpiperazinium  dichloride,  m.  p. 


276°  (decomp.).  Both  the  di-iodide  and  the  dichloride 
give  the  same  sulphate,  m.  p.  230°,  which  with  aqueous 
barium  hydroxide  gives  the  corresponding  hydroxide, 
m.  p.  175°  (deeomp.).  Glycine  anhydride  on  treat¬ 
ment  with  methyl  sulphate  gives  sarcosine  anhydride, 
m.  p.  145°,  which  by  reduction  with  sodium  and 
alcohol  gives  1  ;  4-dimethylpiperazine. 

P.  W.  Clutterbuck. 

Pyrimidines.  CIII.  Discovery  of  5-methyl- 
cytosine  in  tuberculinic  acid,  the  nucleic  acid  of 
the  tubercle  bacillus.  T.  B.  Johnson  and  R.  D. 
Cogiull  (J.  Amer.  Chem.  Soc.,  1925,  47,  2838 — 
2844). — Hydrolysis  of  tuberculinic  acid  (cf.  Johnson 
and  Brown,  A.,  1923,  i,  160)  with  25%  sulphuric  acid 
affords  eytosine  and  5-methylcytosinc  (cf.  Wheeler 
and  Johnson,  A.,  1904,  i,  024),  separation  of  the  two 
bases  being  effected  by  fractional  crystallisation  of 
their  picratcs,  although  the  picrate  of  the  methyl 
derivative  cannot  be  completely  separated  from 
that  of  cytosine.  Cytosine  picrate  crystallises  in 
slender,  golden-yellow,  blade-like,  monoclinic  crystals 
formed  by  twinning  of  individuals  along  a  plane 
parallel  to  their  length,  whilst  5-methylcytosinc:  picrate 
forms  minute,  lath-like,  orthorhombic  crystals  of 
golden-yellow  lustre,  the  two  salts  being  readily 
characterised  under  the  microscope.  Identity  with 
synthetic  specimens  was  established  by  crystallo¬ 
graphic  examination.  F.  G.  Willson. 

Dimethylisoindigotins  and  a  new  hydrolysis  of 
disulphisatides.  A.  Wahl  and  T.  Fatvret  (Compt. 
rend.,  1925,  181,  790 — 792). — On  treatment  with 
hydrogen  in  the  presence  of  finely  divided  platinum 
7-methylisatin  is  not  reduced,  isatin  yields  isatide, 
and  5-methylisatin  gives  5-methylisatide.  5-Methyl- 
isatin  reacts  with  hydrogen  sulphide,  yielding  5  :  5 '-di- 
methyldisulphisatide  (cf.  A.,  1925,  i,  588).  When 
heated  with  pyridine,  5  :  5'-dimethyldisulphisatide 
gives  sulphur,  5  :  o'-dimethylimindigot i n ,  browm,  leuco- 
compound,  m.  p.  330°,  and  5-methyloxindole,  m.  p. 
168°,  benzylidene  compound,  m.  p.  182°.  Oxindole 
and  7 -methyloxindole,  m.  p.  203—204°,  benzylidene 
compound,  m.  p.  224°,  were  isolated  from  the  reaction 
products  of  pyridine  with  disulphisatide  and  7  :  7'-di- 
methyldisulphisatide,  respectively  (cf.  A.,  1923, 

i,  607 ;  1924,  i,  322).  L.  F.  Hewttt. 

Anhydrides  of  amino-acid  derivatives.  C. 

Granacher  (Helv.  Chim.  Acta,  1925,  8,  865—873; 
cf.  A.,  1924,  i,  1118). — Hippuric  ethylamide  is  con¬ 
verted  by  the  action  of  phosphorus  pentoxide  in 
chloroform  into  5-ethylimino-4-$-ethylamino-$-kelo- 
ethyliminobenzyl-2-phenyloxazoline, 

N - 9H-CPh:N-CH2-CO-NHEt 

CPh-O-CINEt 

yellow  plates,  m.  p.  143 — 144°,  from  which  5% 
hydrochloric  acid  regenerates  the  probable  inter¬ 
mediate  4-benzoyl-5-etdiylimino-2-phenyloxazoline,  yel¬ 
low  needles,  m.  p.  112°,  developing  a  green  colour 
with  ferric  chloride,  whilst  20%  hydrochloric  acid 
acts  on  either  of  these  substances  to  open  the  oxazoline 
ring  with  production  of  rt-ben zoylhipjmri c  ethylamide, 
NHBz'CHBz-CO’NHEt,  m.  p.  197 — 198°,  which  gives 
a  violet-red  colour  with  ferric  chloride.  Aqueous 
potassium  hydroxide  slowly  hydrolyses  this  substance 
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to  benzoic  acid  and  hippuric  ethylamide.  For  com¬ 
parison,  ethyl  a-aminobenzoylacetate  was  obtained 
by  reduction  of  ethyl  benzoylisonitrosoacctate  and 
converted  by  benzoylation  into  ethyl  oc-benzoyl- 
hippurate,  NHBz-CHBz-C02Et,  m.  p.  128—129°. 
This  gives  a  red  colour  with  ferric  chloride.  Ethyl- 
amine  converts  it,  not  into  the  ethylamide,  but  into 
hippuric  ethylamide  and  benzoic  acid  derivatives. 

G.  M.  Bennett. 

Hydroxybenzylidene  azides  and  indoxazens. 

H.  Lindemann  and  A.  Muhliiaus  (Annalcn,  1925, 
446,  1—13). — Both  o-  and  p-hydroxybenzylidene 
halides  react  with  sodium  azide  in  neutral  or 
acetic  acid  solution  according  to  the  scheme  : 

— HBr 

OH-CgHpCHBr,  - -*■  0:C6H4:CHBr  - > 

-JIBl-  +N,H 

OH-C'gH.j-CHBrNj  - >  0:C6H4:CHN3  - 

OH'CgHpCI^is^),,  an  intermediate  quinonemethidc 
(methylcnequinone)  compound  being  formed  (cf. 
A.,  1923,  i,  686  ;  1924,  i,  181).  The  hydroxy¬ 
benzylidene  azides  are  unstable,  but  may  be  handled 
without  danger.  On  boiling  in  neutral  or  acetic  acid 
solution,  they  lose  the  elements  of  azoimide  and 
nitrogen,  giving  intermediate  compounds  of  the  form 
0:C6H4:CH-N:,  which  tautomerisc  in  the  p-series 
into  nitriles,  OITC0H4-CN,  and  in  the  o-series  into 

indoxazens,  C6H4<Cq_^N  (cf.  Meyer,  A.,  1892, 

i,  992).  Alkalis  bring  about  molecular  rearrangement 
of  the  indoxazens  with  formation  of  the  isomeric 
nitriles  (cf.  Russanow,  A.,  1893,  i,  95).  By  this 
series  of  reactions  the  following  compounds  were 
prepared  :  3:5-  dibromo  -  4  -  hydroxy  -2:6-  dimethyl  - 

benzylidene  azide,  m.  p.  101°  (decomp.) ;  3  :  5 -dibromo- 
i-hydroxy-2  :  G-dimelhylbenzonilrile,  m.  p.  189°  ( acetyl 
derivative,  m,  p.  161°);  3  :  5-dibromo-i-hydroxy- 

2  :  6-dimethylbenzamide,  m.  p.  270°;  3  :  5-dibrotno-2- 
hydroxiybenzylidene  azide,  m.  p.  60°;  4  :  G-dibromo- 
indoxazen,  m.  p.  141°  ;  3  :  5-dibromo-2-hydroxybenzo- 
nitrile,  m.  p.  174°  ( acetyl  derivative,  m.  p.  97°); 

3  :  5-dibromo-2-hydroxy-i  :  G-dimethylbenzylidcne  azide, 

m.  p.  64°  (decomp.) ;  4  :  G-dibromoS  :  5 -dimethyl- 

indoxazen,  m.  p.  185° ;  3  :  o-dibromo-2-hydroxyA  :  6- 
dimethylbenzonitrile,  m.  p.  212°  ( acetyl  derivative, 
m.  p.  145°) ;  3  :  b-dibromo-2- hyd rox y- 4  :  G-dimethyl- 
benzamide,  m.  p.  267°.  R.  W.  West. 

Reactions  of  pp'-dichloroethyl  sulphide  with 
amino-compounds.  W.  E.  Lawson  and  E.  E. 
Reid  (J.  Amer.  Chem.  Soc.,  1925,  47,  2821 — 2836). 

— The  following  alkylthiazanes,  R-N^q^.q^^S, 

were  obtained  by  the  action  of  the  appropriate  amine 
on  p^'-dichloroethyl  sulphide  in  absolute  alcohol  in 
presence  of  sodium  carbonate :  n -propyl-,  b.  p. 
82-5 — 83-5°/12  mm.  ( hydrochloride ,  m.  p.  202°) ; 
iso propyl-,  b.  p.  74-5 — 75°/9  mm.  {hydrochloride,  m.  p. 
184—184-5°) ;  n -butyl-,  b.  p.  118°/33  mm.,  101—102°/ 
19  mm.;  iso  butyl-,  b.  p.  93°/17  mm,;  n -amyl-,  b.  p. 
119°/15  mm.,  104°/7  mm.,  d\  0-9485,  df  0-9332 ;  and 
benzylthiazane,  b.  p.  152-5°/10  mm.  ( hydrochloride , 
m.  p.  218°)  (cf.  Clarke,  J.C.S.,  1912,  101,  1583). 
The  following  alkylthiazaiic-1 -oxides  were  obtained 
analogously  from  the  dichloroethyl  sulphoxide  : 
methyl-,  m.  p.  52°  [ hydrochloride ,  m.  p.  241°  (decomp.) ; 


ethyl-  [ hydrochloride ,  m.  p.  177-5°  (decomp.)];  and 
benzylthiazane-l-oxide  [hydrochloride,  m.  p.  224°  (de¬ 
comp.)].  Similar  condensations  between  primary 
amines  and  the  dichloroethylsulphone  afforded  the 
following  thiazane-l-dioxides  :  methyl-,  m.  p.  82°, 
b.  p.  174-5 — 175°/19  mm.  ( hydrochloride ,  m.  p.  not 
below  280°);  ethyl-,  b.  p.  175-5 — 176°/19  mm.  ( hydro¬ 
chloride ,  m.  p.  248 — 249°) ;  n -propyl-,  b.  p.  177-5 — 
178°/16  mm.  ( hydrochloride ,  m.  p.  not  below  225°); 
iso propyl-,  b.  p.  173-5°/13  mm.  ( hydrochloride ,  m.  p. 
not  below  225°) ;  n -butyl-,  liquid,  decomp,  on  dis¬ 
tillation  ( hydrochloride ,  m.  p.  195°);  iso  butyl-,  m.  p. 
45°,  decomp,  on  distillation  ( hydrochloride ,  m.  p. 
200-5°) ;  n -amyl-,  m.  p.  41-5°  ( hydrochloride ,  m.  p. 
152°) ;  and  benzylthiazane-l-dioxide,  m.  p.  76-5°, 
decomp,  on  distillation  ( hydrochloride ,  m.  p.  237 — 
239°).  Corresponding  condensations  with  secondary 
amines  proceeded  without  ring  closure,  with  form¬ 
ation  of  bis- (dialky laminoethyl)  sulphides,  sulph- 
oxides,  and  sulphones.  Bis-(p-dimcthylaminoethyl) 
sulphide  could  not  be  isolated,  as  it  decomposes  when 
formed  into  [i  -  d  im  ethylam  inoe  thyl  vinyl  sulphide, 
b.  p.  168-5°/763  mm.,  and  dimethylamine.  The 
following  were  prepared  :  bis- {[i-dieldiylarnin oethyl), 
b.  p.  139 — 140°/9  mm.  ( dihydrochloride ,  m.  p.  247°) ; 
bis-{fi-di-n-propylaminoethyl),  b.  p.  194°/19  mm., 
d\  0-9007,  df  0-8855  (i dihydrochloride ,  m.  p.  164-5°) ; 
bis-(p-di-n-butylaminoethyl),  b.  p.  205 — 206°/10  mm. 
{dihydrochloride,  m.  p.  130-5°) ;  and  bis-{$-dipiperidyl- 
ethyl)  sulphide,  b.  p.  174-5 — 176°/15  mm.;  bis-{$-di- 
inethylaminoethyl),  liquid,  decomp,  when  heated 
{dihydrochloride,  m.  p.  234°);  bis-{$-diethylamino- 
ethyl),  similar  ( dihydrochloride ,  m.  p.  222°) ;  and  bis- 
{$-di-n-p>ropylaminoethyl)  sulphoxide,  similar  ( dihydro¬ 
chloride ,  m.  p.  164°);  bis-{$-dimethylaminoethyl),  b.  p. 
174 — 175°/15  mm.  ( dihydrochloride ,  m.  p.  249°), 
d\  1-0916,  df  1-0755;  bis-{$-dicthylaminoethyl),  ( di- 
hydrochloride ,  m.  p.  202 — 202-5°);  bis-{f>-di-xi-2rropyl - 
aminoethyl),  b.  p.  202 — 207°/10  mm.  {dihydrochloride, 
m.  p.  173°);  bis-{$-di-n-bntylaminoethyl),  b.  p.  215 — 
220°/8  mm.  (decomp.)  ( dihydrochloride ,  m.  p.  162-5°), 
and  bis-{$-pipcridylethyl)  sulphone,  b.  p.  247°/18  mm. 
Dichloroethyl  sulphide,  sulphoxide,  and  sulphone  react 
with  trimethylamine,  with  formation  of  quaternary 
ammonium  chlorides,  ill.  p.  135-5°,  239°,  and  211-5°, 
the  corresponding  chloroplatinates  having  m.  p.  253°, 
240°,  and  257°,  respectively.  The  corresponding 
pyridinium  chloride  from  the  sulphide  { chloroplatinate , 
m.  p.  190°)  was  prepared,  as  well  as  the  pyridinium 
chloride  and  quinolinium  chloride  from  the  sulphone 
{chloroplatinates,  m.  p.  191-5°  and  243°,  respectively). 
The  sulphone  was  condensed  with  phenylalanine, 
with  formation  of  a-benzyl-i-thiazaneaceiic  acid- 1- 

dioxide,  CH2Ph-CH(C02H)-N<Q§2;CH2>so2,  m.  p. 

176°.  None  of  the  above  compounds  possesses 
vesicant  action.  The  trimethylammonium  salts 
exhibited  the  greatest  toxicity,  the  sulphone  deriv¬ 
ative  being  more  toxic  than  those  of  the  sulphide  and 
sulphoxide,  the  last  two  being  about  equally  toxic 
(cf.  Marshall  and  Williams,  J.  Pharmacol.,  1920,  16, 
259),  and  observed  results  are  in  agreement  with  the 
theory  that  the  vesicant  action  of  Sp'-dichloroethyl 
sulphide  is  due  to  its  reactions  with  constituents  of 
the  living  cell.  F.  G.  Willson. 
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Aminobenzthiazoles.  II.  N  aphthylamino- 
naphthathiazole  derivatives.  R.  F.  Hunter 
(J.C.S.,  1925, 127,  2270—2274 ;  cf.  A.,  1925,’  i,  1335).— 
Bromination  of  s-di-a-naphthylthiocarbamide,  in.  p. 
196°,  in  chloroform  yields  2-a-nuphlhylamino -£S- 
naphthathiazole  tetrabromide,  red  crystals  which 
become  paler  at  190°,  yellow  at  200°,  and  colourless 
at  260°.  On  exposure  to  air,  an  orange  tribromide  is 
formed,  which  loses  all  its  bromine  when  treated 
with  sulphurous  acid,  giving  2-oi-naj)hthylamino -fi- 
iiaphthalhiazole,  m.  p.  221°.  Under  different  con¬ 
ditions  of  bromination  the  product  obtained  is  a  red 

heptabromide,  C10H6<^gy^2^>C'NH-C10H7,HBr,  or  a 

red  tribromide  (softens  at  260°,  but  is  not  melted  at 
280°).  The  tetra-  and  hepta-bromides,  when  digested 
with  boiling  alcohol  and  then  for  a  few  minutes  with 
warm  alkali,  are  converted  into  a  dibromo- 2-a- 
naphthylamino-p-naphthalhiazole,  m.  p.  270 — 272° 
(sinters  at  180°).  Bromination  of  the  thiazole  base 
gives  a  hexabromide,  which  changes  colour  without 
melting  at  238°.  All  these  perbromides  readily  lose 
bromine  on  exposure  to  air  or  treatment  with  sulphur¬ 
ous  acid  or  alcohol.  In  a  similar  manner,  s-di-fj- 
naphthylthiocarbamide,  m.  p.  194°,  gives  2-fi-naphthyl- 
ambio-a-nuphthalhiazole  hexabromide,  which  forms 
(i)  dark  red  crystals,  decomposing  at  216°  without 
melting,  or  (ii)  purplish-red  plates,  m.  p.  196°  after 
changing  colour  at  140°  and  194°.  A  red  tribromide, 
m.  p.  245°,  is  obtained  under  other  conditions. 
2-(i- Naphthylamino-ix-naphthathiazole,  m.  p.  223°,  pre¬ 
pared  from  the  hexabromide,  gives  on  bromination 
the  hexabromide,  m.  p.  198°.  C.  Hollins. 

Supposed  formation  of  1:2: 4-oxadi-imine 
rings  from  nitroso-compounds  and  methylene- 
arylamines.  G.  N.  Burkhardt,  A.  Lafworth, 
and  E.  B.  Robinson  (J.C.S.,  1925,  127,  2234 — 2236; 
cf.  Ingold,  A.,  1924,  i,  322;  Farrow  and  Ingold,  A., 
1925,  i,  155). — Since  hydrolysis  of  A-hydroxy-A-p- 
chlorophenyl-A'-p-bromophenylformamidine, 
C6H4Cl-N(OH)-CH:N-C6H4Br, 
with  aqueous-alcoholic  alkali  yields  pure  p-bromo- 
aniline,  it  cannot  be  identical,  as  alleged  (loc.  cit.), 
■with  the  additive  product  from  p-bromonitrosobenzene 
and  methylene-p-chloroaniline,  for  hydrolysis  of  the 
latter  product  is  shown  to  give  pure  p-chloroaniline. 
There  is  thus  no  evidence  for  the  supposed  transient 
formation  of  cycloids  (“  oxadi-imines  ”),  and  the 
theory  of  alternate  latent  polaries  affords  an  explan¬ 
ation  of  the  facts  observed.  C.  Hollins. 


Use  of  rhodanine  in  organic  syntheses.  VI. 
Quinrhodine.  C.  Granacher,  A.  Ofner,  and  A. 
Klopfenstein  (Helv.  Chim.  Acta,  1925,  8,  883 — 892; 
cf.  A.,  1924,  i,  765). — A  by-product  in  the  reduction 
of  o-nitrobenzylidenerhodanine  as  previously  de¬ 
scribed  has  now  been  isolated  and  found  to  contain 
a  new  heterocyclic  ring  system.  Quinrhodine  (I), 
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bright  yellow  plates  or  brownish-red  needles,  m.  p, 
295°,  cannot  be  obtained,  as  seemed  likely,  by  the 
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internal  condensation  of  o-aminorhodanine,  but  owes 
its  formation  to  the  opening  of  the  rhodanine  ring  by 
alkalis  when,  after  reduction  of  the  nitro-group,  the 
quinoline  ring  closes  first  and  then  the  rhodanine 
ring.  The  best  method  of  preparation  consists, 
therefore,  in  boiling  the  nitrobenzylidenerhodanine 
with  alkali,  reducing  with  ferrous  hydroxide,  and 
subsequently  acidifying.  The  potassium  salt  (4-211,0) 
is  oxidisable  to  a  disulphide,  and  is  converted  by 
benzyl  chloride  into  the  benzyl  thioether,  m.  p.  145°. 
Fusion  of  quinrhodine  with  sodium  hydroxide  at 
180°  ruptures  the  rhodanine  ring,  yielding  3 -thiol- 
carbostyril,  m.  p.  above  350°  (methyl  thioether,  m.  p. 
274°  decomp.,  benzyl  thioether,  m.  p.  234°,  converted 
by  ethyl  iodide  and  sodium  hydroxide  into  N -ethyl- 
2-quinolone-3-benzyl  thioether,  m.  p.  138°),  together 
with  carbostyril  (m.  p.  199°). 

N-d/  ethylquinrhodine,  m.  p.  205°,  N-clhylquin- 
rhodine,  in.  p.  155°,  N-phenylquinrhodine,  m.  p.  above 
285°,  and  18-benzylquin rhodine,  m.  p.  233°,  are  obtained 
by  condensation  of  o-aminobenzaldehyde  and  the 
respective  substituted  rhodanines.  Fusion  of  the 
AT-ethyl  compound  with  sodium  hydroxide  at  220° 
gives  thiolcarbostyril.  Ethylrhodanine  condenses 
with  2  :  4-dinitrobenzaldehyde  in  acetic  acid  solution 
to  yield  2  :  ‘i-dinitrobenzylidene-'N-ethylrhodanine,  m.  p. 
133°,  reduced  by  ferrous  sulphate  and  ammonia  to 
the  di'amt/io-compound,  m.  p,  223°  ( diacetyl  deriv¬ 
ative,  m.  p.  272°),  from  which  a  quinrhodine  deriv¬ 
ative  could  not  be  obtained.  G.  M.  Bennett. 

Synthesis  of  galegine.  E.  Spate  and  W. 
Spitzy  (Ber.,  1925,  58,  [£],  2273—2279;  cf.  Spath 
and  Prokopp,  A.,  1924,  i,  502;  Barger  and  White, 
ibid.,  272;  Tanret,  ibid.,  622). — As  a  preliminary 
step  in  the  synthesis  of  galegine, 

CMe2:CH-CH2-N:C(NH2)2, 

the  preparation  of  a-amino-y-methyl- A*3- butene  has 
been  investigated.  For  this  purpose,  ethyl  (3-iodo- 
propionate  is  converted  by  magnesium  methyl 
iodide  into  dimethyl-fi-iodoethylcarbwiol,  b.  p.  81 — 83°/ 
12  mm.,  from  which  the  elements  of  water  could  not 
be  conveniently  removed  by  zinc  chloride  or  zinc 
iodide  or  by  replacement  of  the  hydroxy-group  by 
iodine  and  subsequent  removal  of  hydrogen  iodide ; 
in  all  cases  either  much  resin  is  formed  or  iodine 
separates  in  quantity.  (3-i,soAmylenyl  iodide  is 
obtained  in  small  quantity  by  direct  distillation  of 
the  carbinol,  but  the  process  is  not  suitable  for  the 
synthesis  of  galegine  in  quantity.  Better  results 
are  obtained  by  using  dimelhyl-$-chloroethyl- 
carbinol,  b.  p.  62 — 63°/14  mm.,  prepared  under 
definite  conditions  from  methyl  (3-chloropropionate 
and  magnesium  methyl  bromide.  The  ehlorocarbinol 
is  caused  to  react  with  potassium  phthalimide  in  the 
presence  of  xylene  at  169°  and  the  product  loses 
water  when  the  temperature  is  raised  to  218°,  with 
formation  of  y -methyl- ^■butenylphthaliirdde,  m.  p. 
100°,  which,  with  barium  hydroxide,  affords  a-amino- 
y-methyl-A^-butene.  The  picrate,  m.  p,  140°,  of 
the  synthetic  base  is  identical  with  that  derived 
from  the  product  of  the  fission  of  galegine.  The 
ra-nitrobenzoyl  derivative,  m.  p.  100°,  and  chloro- 
platinate,  m.  p.  191 — 192°  (deeomp.),  of  the  bases 
are  identical.  a-Amino-y-metliyl-A^-butene  hydro- 
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chloride  is  transformed  into  galegine  (picrate,  m.  p. 
180 — 181°)  by  disodium  eyanamide.  The  additive 
compound,  m.  p.  160-5 — 161-5°,  of  galegine  and 
2:4: 6-trinitro-m-cresol  and  di-m-nitrobenzoyl- 
galeginc,  m.  p.  163 — 164°,  are  also  described. 

H.  Wren. 

Action  of  bromine  on  caffeine.  Preparation 
of  bromotheopylline.  Y.  Yoshitomi  (J.  Pharm. 
Soc.  Japan,  1925,  No.  524,  884 — 888). — No  dibromo- 
caffeine  is  produced  by  the  action  of  bromine  on 
8-bromocaffeine  or  in  the  presence  of  catalysts  such 
as  iodine,  iron,  ferric  or  aluminium  chloride,  or 
sulphur,  or  by  heating  a  mixture  of  8-bromocaffeine 
and  dry  bromine  in  a  scaled  tube  at  100 — 150°. 
Under  corresponding  conditions,  7  :  8-dichlorocaffeine 
is  easily  prepared.  By  heating  8-bromocaffeine 
with  phosphorus  pentabromide  in  a  sealed  tube, 
no  3  :  8-dibromo-derivative  is  formed ;  3  :  8-dichloro¬ 
caffeine  is  easily  prepared  by  the  same  treatment. 
The  affinity  between  bromine  and  caffeine  is  less 
powerful  than  that  between  chlorine  and  caffeine; 
thus,  by  heating  with  chlorine  the  bromine  atom  in 
8-bromocaffeine  is  displaced  by  chlorine.  Brorno- 
theophylline  is  prepared  by  adding  10  g.  of  bromine 
in  nitrobenzene  to  10  g.  of  theophylline  in  80  g.  of 
nitrobenzene  and  20  g.  of  carbon  tetrachloride  and 
heating  at  110°  for  2  hrs.,  followed  by  steam  distill¬ 
ation.  K.  Kasiiima. 

Alkaloids  of  the  group  of  Sinometiium  and 
Cocculus.  VI.  Alkaloid  of  Cocculus  lauri- 
folius,  DC.  H.  Ivondo  and  T.  Kondo  (J.  Pharm. 
Soc.  Japan,  1925,  No.  524,  876 — 882). — An  alkaloid, 
coclaurin  (cf.  Greshoff,  “  I  Verslag  van  het  onderzoek 
naar  de  Plantenstoffen  van  Nederlandsch-Indie,” 
Batavia,  1890;  P.  C.  Plugge,  Arch.  exp.  Path. 
Pharm.,  1893,  32,  266),  has  been  isolated  from  an 
alcoholic  extract  of  the  stem  and  root  of  Cocculus 
laurifolius,  DO.,  as  colourless  plates,  m.  p.  221°. 
It  is  easily  soluble  in  alkali.  An  aqueous  solution 
of  the  hydrochloride  gives  a  violet  or  green  coloration 
with  ferric  chloride  in  the  cold  or  hot,  respectively, 
but  gives  no  coloration  in  alcoholic  solution.  It 
gives  Liebermann’s  nitroso-reaction.  It  has  [«]“ 
— 17-01°,  and  contains  one  OMe-group,  but  no  NMe- 
group.  It  gives  a  hydrochloride,  m.  p.  264°,  and  a 
methiodide,  m.  p.  155°.  The  alkaloid  does  not  react 
with  semicarbazide  nor  with  hydroxylamine.  By 
the  Schotten-Baumann  method,  a  tribenzoyl  deriv¬ 
ative,  m.  p.  207°,  and  a  triacelyl  derivative,  in.  p. 
174°,  are  obtainable.  Neither  of  these  derivatives 
reacts  as  a  base  towards  acids.  From  these  results, 
the  authors  suggest  the  following  formula  for  the 
base :  C16H13(or  CjeHuKlNHKQMeKOH),,. 

K.  Kasiiima. 

Series  of  feebly  toxic  alkaloidal  derivatives. 
M.  Polonovski  and  M,  Polonovski  (Compt.  rend. 
1925,  181,  887 — 888). — Pharmacological  experiments 
with  the  nitrogen  oxide  derivatives  of  alkaloids  of 
the  nux  vomica  and  of  the  tropan  group  (cf.  A.,  1925, 
i,  828)  indicate  that  such  derivatives  (“  genalkaloids  ”) 
conserve  the  specific  physiological  action,  but  lose 
most  of  the  toxicity,  of  the  parent  alkaloid.  This 
probably  holds  for  all  active  alkaloids.  The  effect 


may  be  due  to  slow  partial  reduction  of  the  -N.'O 
group  in  contact  with  certain  cells.  S.  K.  Tweedy. 

Syntheses  of  oxyberberine,  p  alma  tine,  and 
tetrahydro  j  atrorrhizine .  E.  Spath  and  H. 
Quietensky  (Ber.,  1925,  58,  [B],  2267 — 2272). — The 
constitution  of  palmatine  (Spath  and  Lang,  A.,  1922, 
i,  166)  has  been  established  only  with  respect  to  those 
of  berberine  and  oxyberberine  (Pictet  and  Gams,  A., 
1911,  i,  483,  807).  The  uncertainty  which  has  arisen 
regarding  the  latter  (cf.  Haworth,  Perkin,  and  Ban- 
kin,  A.,  1924,  i,  1100)  has  necessitated  a  fresh 
synthesis  of  oxyberberine  which  is  effected  from 
homopiperonylamine  and  meconinecarboxylamide ; 
the  results  are  not  published  in  detail,  however,  since 
they  have  been  anticipated  by  the  independent  work 
of  Perkin,  Ray,  and  Robinson  (A.,  1925,  i,  695). 

Berberine  sulphate  is  converted  by  treatment  with 
phloroglucinol  and  aqueous  sulphuric  acid  at  100° 
into  the  phenolic  base  (I)  which 
is  isolated  as  the  sparingly 
soluble  iodide,  C19Hlg04NI. 
It  is  converted  by  treatment 
with  sodium  methoxide  and 
methyl  sulphate  into  palm¬ 
atine  iodide,  the  identity  of 
which  is  established  by  its 
transformation  into  tetrahydropalmatine.  Partial 
methylation  of  the  phenolic  base  gives  a  mixture 
of  palmatine  and  jatrorrhizine  which  is  readily 
separated  into  its  components  by  treatment  with 
alkali  hydroxide;  the  portion  soluble  in  alkali  is 
reduced  by  zinc  dust  and  sulphuric  acid  to  tetra- 
hydroj atrorrhizine,  m.  p.  216 — 217°,  identical  with 
the  natural  product ;  its  purification  is  readily  effected 
by  means  of  the  hydrochloride.  H.  Wren. 

Oxyacan thine.  E.  Spath  and  A.  Kolbe  (Ber., 
1925,  58,  [B],  2280 — 2285). — Oxyacanthinc,  to  which 
the  composition  C19H2103N  or  C;8H1903N  has 
previously  been  assigned,  is  conveniently  prepared  by 
extracting  the  dried  root  rind  of  Berberis  vulgaris  with 
ethyl  alcohol  followed  by  treatment  of  the  dried 
extract  with  hot,  dilute  hydrochloric  acid.  The 
precipitate  obtained  by  adding  sodium  carbonate 
to  the  acid  solution  is  exhaustively  extracted  with 
ether,  which  dissolves  the  oxyacantliine,  but  not 
berberine  and  other  dark-coloured  products.  The 
crude  base  is  purified  through  its  hydrobromide  or 
sulphate  and  obtained  crystalline  from  much  ether. 
It  has  m.  p.  216 — 217°.  Analyses  and  determinations 
of  M  in  camphor  indicate  the  composition,  C37H40O6N2. 
The  hydrochloride,  C37H40OcN2,2HC1,  m.  p.  270 — 
271°,  [a Jf)  -f  188-5°  in  water,  and  the  hydrobromide, 
m.  p.  273 — 275°  (decomp.),  are  described.  Three  of 
the  six  oxygen  atoms  of  the  base  are  present  in 
methoxy-groups,  whereas  a  fourth  is  present  in  a 
hydroxy-group,  since  the  base  is  soluble  in  alkali 
hydroxide  and  yields  a  potassium  salt  and  a  methyl 
ether.  A  methylenedioxy-group  does  not  appear  to 
be  present.  Oxyacantliine  is  converted  by  exhaus¬ 
tive  methylation  into  oxyacanthine  methyl  ether 
dimethiodide,  C40H48O0N2I2,  m.  p.  255 — 260°,  which  is 
converted  by  silver  chloride  into  the  corresponding 
methochloride ;  the  latter  substance  is  reduced  by 
sodium  amalgam  in  aqueous  solution  to  a  base  which 
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is  characterised  as  the  dimeth iodide,  C42H5806N2I2, 
m,  p.  230 — 231°.  Application  of  the  same  procedure 
to  the  new  methiodidc  results  in  the  production  of 
trimcthylamine  and  a  nitrogen-free  compound, 
C36H.10O6j  m.  p.  124 — 125°.  Each  nitrogen  atom  is 
therefore  monocyclically  attached  in  the  molecule 
of  the  base  and  is  united  to  a  methyl  group;  the 
presence  of  two  woquinoline  nuclei  is  suggested  by 
the  readiness  with  which  the  Emde  degradation 
takes  place.  H.  Wren. 

Constitution  of  codeine  and  thebaine.  J.  M. 

Gull  and  and  It.  Robinson  (Mem.  Manchester  Phil. 
Soc.,  1924 — 25. 69,  79 — 86). — The  structures  suggested 
earlier  (J.C.S.,  1923,  123,  980,  998)  are  slightly 
modified,  the  bridge  between  carbon  atoms  8  and  15 
being  replaced  by  an  ethylene  linking  in  position  7  :  8 
(for  complete  numbering  sec  loc.  cit,).  Codeine  (I) 
and  thebaine  (II)  are  thus  represented  by  the  formulae  : 
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Those  contain  the  papaverine  skeleton,  which  be¬ 
comes  apparent  when  the  linking  12  :  13  is  broken 
and  the  lower  ring  rotated  through  180°  about  the 
axis  6  :  14.  Codeine  and  the  methylmorphimethines 
show  strong  evidence  of  unsaturation,  and  the  exist¬ 
ence  of  isomeric  tetrahydrodeoxycodeines  and  of  the 
isomerides  thebainol  and  dihydrothebainone  admits 
of  a  stereochemical  explanation.  The  conversion  of 
thebaine  by  hydrogen  peroxide  into  hydroxycodcinone 
is  usually  represented  by  the  change  ~C(OMe)!CH- 
— >■  _CO,CH(OH)~.  It  is  now  shown,  however,  that 
hydroxycodeinone  and  its  dihydro -derivative  do  not 
reduce  Fehling’s  solution  or  ammoniacal  silver 
solution,  and  are  not  changed  by  boiling  30%  sulphuric 
acid ;  it  is  improbable,  therefore,  that  they  are  a-  or 
(3-hydroxykctones.  The  remaining  alternative  is  a 
y-hydroxyketone  structure.  Hydroxycodeinone  does 
not  contain  the  grouping  •COCH2*  which  is  present 
in  dihydrohydroxycodeinone.  Both  condense  with 
benzaldehydc,  salicylaldehyde,  and  pipcronal  to  give 
arylidene  derivatives  of  dihydrohydroxycodeinone, 
reduction  accompanying  condensation  in  the  case  of 
hydroxycodeinone,  to  which  is  assigned  the  structure 
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(III).  From  hydroxycodeinone  and  6-aminopiperonai 
in  the  presence  of  alcoholic  sodium  ethoxide  there  is 
G* 


obtained  a  compound,  C26H2605N2,  m.  p.  243 — 244°, 
derived  by  loss  of  2H20  and  addition  of  4H.  Di¬ 
hydrohydroxycodeinone  under  the  same  conditions 
yields  dianJiydro-Q-aminopiperonal-dihydrohydroxy- 
codeinone  (IV),  C26H,405N„  m.  p.  282—283°. 

C.  Hollins. 

Interactions  of  tellurium  tetrachloride  and 
aryl  alkyl  ethers.  I.  G.  T.  Morgan  and  H.  D.  K. 
Drew  (J.C.S.,  1925,  127,  2307-2315;  cf.  Rust,  A., 
1898,  i,  137;  Rohrbaech,  A,,  1901,  i,  273;  Lederer, 
A.,  1915,  i,  1056 ;  1916,  i,  809,  810). — Lederer’s  view 
that  in  the  reaction  between  anisole  or  phenetole  and 
tellurium  tetrachloride  the  tellurium  enters  the 
alkyl  group,  is  shown  to  be  erroneous.  The  products 
are  of  the  type  RTcCl3,  not  R2TeCl2  as  assumed  by 
Lederer  and  previous  workers ;  and  their  reduction 
products  are  ditelluridcs,  RTeiTeR,  not  tellurides, 
R2Te.  Tho  telluridiehlorides,  R2TeCl2,  are  obtained 
only  when  the  reaction  is  forced. 

Phenetole,  refluxed  for  2  hrs.  with  tellurium 
tetrachloride  in  chloroform,  yields  p-plienetyltelluri- 
trichloride,  EtO-C0H4-TeCl3,  m.  p.  182 — 183°,  which 
is  reduced  by  potassium  metabisulphite  to  bis-p- 
phenetyl  ditelluride,  m.  p.  107 — 108°.  The  latter 
gives  p-nitrophenetole,  m.  p.  60 — 61°,  by  the  action 
of  cold  nitric  acid.  Bis-p-phcnetyltelluridichloride, 
in.  p.  108°,  is  obtained  by  heating  phenetole  with 
tellurium  tetrachloride  for  6  hrs.  at  180 — 190°. 

From  resorcinol  dimethyl  ether  are  prepared  in 
similar  manner  1  :  Z-dimethoxyphanyl-4-lellurichloride, 
m.  p.  155 — 156°,  and  a  mixture  of  this  with  bis- 1  :  3- 
dimethoxyphenyl-4-tdlurichloride,  m.  p.  204 — 205°. 
Reduction  with  metabisulphite  leaves  the  dichloride 
unchanged,  but  converts  the  trichloride  into  bis- 
1  :  3-dimethoxyphenyl  4  :  4-ditelluride,  m.  p.  134 — 
135°. 

2-Ilydroxy-l-methoxyphenyl  4-tellur  itrichloridc,  m.  p. 
157 — 159°  (impure;  decomp.),  from  guaiacol,  is 
reduced  by  metabisulphite  to  bis-2-hydroxy-l-methoxy- 
phenxyl  4  :  4-ditelluride,  m.  p.  117 — 118°  (decomp.). 

The  bis-p-anisyl  ditelluride  (Ledercr’s  dianisyl 
tclluride,  loc.  cit.),  treated  with  methyl  iodide,  gives 
an  equimolccular  mixture  of  'p-anisyldimethyUelluri- 
iodide  ( picrate ,  m.  p.  326 — 127°)  and  p-anisylmethyl- 
telluTidi-iodide,  m.  p.  109°.  From  the  latter,  by 
reduction  with  metabisulphite,  is  obtained  p-anisyl- 
methyl  telluride. 

The  telluritrichlorides  described  are  all  yellow,  the 
telluridiehlorides  colourless.  The  ditelluridcs  are 
intensely  coloured.  C.  Hollins. 

Structure  of  proteins.  Conversion  of  di-  and 
tri-peptides  into  anhydrides.  Reduction  of 
gelatin.  E.  Abperhalden  and  E.  Schwab  (Z. 
physiol.  Chem.,  1925,148,254 — 263). — Purified  gelatin 
on  reduction  with  sodium  and  alcohol  yields  ammonia 
and  a  product  from  which  was  isolated  by  means  of 
phenylearbimide  two  compounds,  one  which  on 
hydrolysis  with  hydrochloric  acid  gives  a  piperazine 
compound  of  leucine  and  proline,  m.  p.  181°,  and  a 
second  which  after  hydrolysis  gives  a  piperazine 
compound  of  glycine  and  oxyproline,  m.  p.  190°.  The 
latter  with  diazomethane  forms  a  methyl  derivative, 
m.  p.  195°;  Leucylglycine,  glyeyltyrosine,  and 
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leucylglycyl-leueine  arc  converted  into  the  anhydride 
when  heated  with  glycerol.  P.  W.  Cltjtterbuck. 

Alcoholytic  cleavage  of  proteins.  I.  C. 
Granacher  (Hclv.  Chim.  Acta,  1925,  8,  784 — 791). — 
Keratin  (from  wliite  goose-feathers),  heated  with 
absolute  ethyl  alcohol  or  methylated  spirit  under 
pressure  at  170 — 175°,  is  dissolved  more  rapidly  than 
by  1%  hydrochloric  acid  at  180°.  The  residue  on 
evaporation  of  the  solution  is  a  pulverisable  solid 
containing  15%  of  nitrogen  of  which  only  0-7%  is 
amino-nitrogen.  Extraction  with  water  and  ether 
yields  diketopiperazine  (m.  p.  280 — 2S2°)  and  a 
syrup  which  may  be  distilled  at  5  mm.  pressure.  The 
viscous  water-soluble  oil  of  b.  p.  130 — 140°/5  mm. 
gives  no  amino-acid  reactions  until  boiled  with  con¬ 
centrated  hydrochloric  acid.  Benzoylglycyl-leucine- 
ethylamide  (this  vol.,  78)  and  benzoyldiglycylglycine 
are  recovered  unchanged  after  prolonged  heating 
at  170 — 180°  with  ethyl  alcohol,  whilst  glycine 
anhydride  is  obtained  from  diglycylglycine  under 
similar  conditions.  This  evidence  is  considered  to 
point  to  some  other  structure  in  the  proteins  than  the 
generally  assumed  polypeptide  linking  of  amino-acids. 

G.  M.  Bennett. 

Muscle  albumin  (myoalbumin).  M.  Piettre 
(Compt.  rend.,  1925,  181,  737—739;  cf.  A.,  1924,  i, 
228,  348). — Muscle  extract  is  purified  by  saturation 
with  ether,  which  precipitates  3' 85  %  of  bulky  material, 
and  is  then  treated  with  acetone,  which  precipitates 
0-53%  of  globulin-like  proteins.  The  mother-liquors 


are  saturated  with  ether  and  when  kept  in  the 
cold  deposit  2T%  of  myoalbumin,  coagulating  at 
45 — 47°,  yielding  a  clot,  [a]D— 27°  to— 30°  (for  different 
species  of  animals),  giving  a  limpid  solution  in  water 
of  high  refractive  index,  not  possessing  marked 
anaphylactic  properties.  L.  E.  Hewitt. 

Volumetric  determination  of  nitrobenzene. 
I.  M.  Kolthoff  (Chem.  Wcekblad,  1925,  22,  558). — 
The  nitrobenzene,  dissolved  in  a  mixture  of  alcohol 
and  water,  is  reduced  in  presence  of  sodium  hydroxide 
by  addition  of  titanous  chloride ;  after  oxidation  in 
air  of  the  excess  of  titanous  hydroxide,  bromate  and 
bromide  are  added,  and  the  whole  is  acidified ;  after 
5  min.,  potassium  iodide  is  added  and  the  liberated 
iodine  titrated  with  thiosulphate.  S.  I.  Levy. 

Qualitative  test  to  show  the  absence  of  citrate 
or  tartrate  in  mixtures.  J.  B.  Peterson  (Ind. 
Eng.  Chem.,  1925,  17,  1146). — A  method  is  described 
for  testing  for  the  absence  of  citrates  or  tartrates  in 
mixtures,  based  on  the  fact  that  the  purple  colour 
of  the  ferric  salicylate  complex  is  changed  by  the 
addition  of  minute  quantities  of  citrate,  tartrate,  or 
any  other  substance  capable  of  repressing  the  ferric 
ion.  The  absence  of  hydrogen  tartrate  in  amounts 
not  less  than  1  in  SxlO4,  25xl04,  and  12-5  XlO4, 
respectively,  can  be  shown  by  this  method. 

L.  L.  Bircumshaw. 

Systematic  detection  of  traces  of  aldehydes. 
E.  C.  Crocker  (Ind.  Eng.  Chem.,  1925,  17,  1158 — 
1159).— See  B.,  1925,  1011. 


Biochemistry. 


Specific  action  of  carbonic  acid  on  the  respir¬ 
atory  centre  in  man  and  rabbits.  S.  Hetenyi,  J. 
HoliA,  and  S.  Weiss  (Biochem.  Z.,  1925,  160,  242 — 
245). — After  injection  of  20  c.c.  of  normal  sodium 
hydrogen  carbonate  solution  into  man,  a  lowering  of 
the  acidity  of  the  blood  and  of  the  alveolar  carbon 
dioxide  tension  is  found.  In  experiments  with 
rabbits,  injection  of  mixtures  of  hydrogen  carbonate 
and  carbonic  acid  of  acidity  either  corresponding  to, 
or  somewhat  more  acid  than,  that  of  the  animal’s 
blood,  displaces  the  pn  of  the  blood  slightly  to  the 
alkaline  side.  P.  W.  Cltjtterbuck. 

Metabolism  in  rarefied  air.  I.  Gas  meta¬ 
bolism  and  protein  metabolism.  W.  Laubender 
(Biochem.  Z.,  1925,  162,  459 — 468), — Experiments 
Avith  guinea-pigs  living  in  a  chamber  under  reduced 
pressure  (430  380  mm.  of  mercury)  show  that  decrease 
in  Aveight  is  smaller  than  in  the  control  experiment ; 

that  during  the  first  2—6  hrs.  there  is  a  20 _ 40% 

increase  in  carbon  dioxide  elimination,  the  oxygen 
utilisation  being,  hoAvever,  unaffected;  that  after  the 
first  12 — 24  hrs.  there  is  a  5 — 30%  reduction  in  gaseous 
exchange  ;  that  there  is  a  14—59%  increase  in  total 
nitrogen  eliminated  in  the  urine,  and  that  during  the 


second  stage  of  the  experiment  the  ammonia  coefficient 
decreases.  P.  W.  Clutterbuck. 

Respiration  and  glycolysis  in  animal  tissues. 
It.  0.  Loebel  (Biochem.  Z.,  1925,  161,  219 — 239). — 
The  glycolysis  and  respiration  of  the  grey  matter  of 
rats’  brains  and  of  the  spinal  cord  of  frogs  is  compared 
with  the  carbohydrate  metabolism  of  muscle  and 
carcinoma  cells.  Narcotics  inhibit  respiration  to  a 
greater  extent  than  glycolysis  in  nervous  tissues, 
carcinoma  cells,  and  growing  epithelium.  The  effect 
is  more  pronounced  with  the  higher  members  of  a 
homologous  series.  Sodium  fluoride,  on  the  other 
hand,  depresses  glycolysis  more  than  respiration. 

The  glycolytic  behaviour  of  different  sugars  is 
similar  in  nervous  and  carcinoma  cells,  but  differs 
sharply  in  the  case  of  muscle.  Lactic  acid  is  produced 
from  dextrose  and  mannose,  to  a  lesser  extent  from 
hexosephosphoric  acid,  and  not  at  all  from  glycogen, 
lsevulose,  maltose,  or  trioses.  Respiration  in  absence 
of  sugar  decreases  to  about  10%  or  20%  of  its  original 
intensity  in  2  hrs.,  but  this  is  restored  equally  well  by 
dextrose  or  lsevulose.  Although  the  trioses  are  unable 
to  increase  respiration,  yet  lactic  and  pyruvic  acids 
will  restore  this  when  its  intensity  has  fallen. 

C.  Rimington. 
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Gas  and  electrolyte  equilibria  in  blood.  VIII. 
Distribution  of  hydrogen,  chloride,  and  hydrogen 
carbonate  ions  in  oxygenated  and  reduced  blood. 
D.  D.  Van  Slyke,  A.  B.  Hastings,  C.  D.  Murray,  and 
J.  Sendroy,  jun.  (J.  Biol.  Chem.,  1925,  65,  701 — 
728). — The  activity  coefficient  of  hydrogen  carbonate 
ions  in  horse-serum,  calculated  from  the  experiment¬ 
ally  determined  apparent  dissociation  constant  and 
the  real  constant  (cf.  Hastings,  and  Sendroy,  this 
vol.,  25),  is  O' 63,  which  gives  0-16  for  the  ionic 
strength  of  the  serum ;  the  latter  value  agrees  closely 
with  that  calculated  from  analyses  of  serum ;  in  the 
case  of  the  cell  contents,  there  is  a  discrepancy,  at 
present  not  explained,  between  the  activity  coefficient 
demanded  by  the  calculated  ionic  strength  (0-62) 
and  that  found  (0-40).  A  study  of  the  distribution  of 
ions  between  cells  and  serum  in  reduced  and  oxygen¬ 
ated  blood  indicates  that  for  the  range  of  pa  7-0 — 
7-6  the  changes  in  distribution  with  changes  in  reaction 
are  in  agreement  with  those  predicted  by  Van  Slyke, 
Wu,  and  McLean  (A.,  1923,  i,  1249) ;  the  actual  ratios 
are  related  as  follows:  [aHl«,n3 :  [an],cnm=0'77x 
{[ClJceUB :  [Oil  cram}  — ’  0-62  X  {[HCOjlepiL, :  [HC03]  serum} » 
where  aH  represents  the  activities  of  the  hydrogen 
ions,  and  [Cl]  and  [HC03]  the  molar  concentrations 
of  chloride  and  hydrogen  carbonate.  The  fact  that 
the  difference  in  the  magnitude  of  the  latter  ratios 
was  not  previously  observed  is  accounted  for  by 
the  previous  lack  of  a  method  for  determining 
the  chlorides  of  the  cells;  this  is  now  done  with 
accuracy  by  the  method  of  Van  Slyke  and  Sendroy 
(A.,  1924,  ii,  271).  C.  R.  Harington. 

Reconversion  of  metbsemoglobin  into  oxy¬ 
hemoglobin.  II.  Perfusion  experiments.  III. 
Experiments  on  tbe  living  animal.  K.  Sakurai 
(Arch.  exp.  Path.  Pharm.,  1925, 109,  19S — 213,  214 — 
232), — II.  If  the  blood  perfused  through  an  isolated 
lung  contains  more  than  70%  of  methscmoglobin, 
scarcely  any  conversion  of  the  latter  into  oxyhsemo- 
globin  can  take  place;  if  the  concentration  is  60% 
or  less,  such  conversion  takes  place  to  the  extent  of 
26%  if  ordinary  air  bo  breathed;  the  degree  of  con¬ 
version  is  increased  by  breathing  hydrogen,  by  the 
addition  of  sodium  thiosulphate  to  the  blood,  and 
by  inclusion  of  the  liver  in  the  circulation ;  in  the 
most  favourable  circumstances  it  is  still  less  than  50%. 

III.  The  toxic  symptoms  of  poisons  such  as  aniline 
and  sodium  nitrite,  which  exert  their  effect  by 
formation  of  methaomoglobin,  can  bo  relieved  to  some 
extent,  in  cats,  by  intravenous  administration  of 
sodium  thiosulphate ;  the  favourable  effect  of 
thiosulphate  could  not  be  observed  in  rabbits. 

C.  R.  Harington. 

Do  ammonium  salts  exist  in  the  blood  ? 
G.  Fontes  and  A.  Yovanovitch  (Bull.  Soc.  Chim. 
biol.,  1925,  7,  1011  1055). — Only  minimal  amounts 
of  ammonium  salts  (0  05 — 0-1  mg.  per  litre)  arc  found 
in  fresh  venous  or  arterial  blood,  and  it  would  appear 
that  in  the  circulating  blood  no  ammonium  salts 
exist.  The  ammonia  in  the  blood  gradually  increases 
with  tho  time  after  withdrawal  from  the  body.  Tho 
biological  consequences  of  the  non-existence  of 
ammonium  salts  in  the  circulating  blood  are  discussed. 

W.  O.  Kermack. 


Isolation  of  a  new  substance  from  blood  and  its 
bearing  on  determination  of  uric  acid.  G. 
Hunter  and  B.  A.  Eagles  (J.  Biol.  Chem.,  1925,  65, 
623 — 642). — By  treatment  of  the  protein-free  filtrate 
from  red  blood-corpuscles  with  alcoholic  mercuric 
chloride,  fractional  precipitation  of  the  solution 
obtained  on  recovery  from  this  precipitate  with  lead 
acetate  and  sodium  hydroxide,  removal  of  the  lead 
from  the  precipitate  vdth  sulphuric  acid,  and  treat¬ 
ment  of  the  resulting  solution  with  mercuric  sulphate, 
there  was  obtained,  from  5-5  litres  of  corpuscles, 
0-7  g.  of  a  substance,  CgHjjOjNj,  darkening  at  250°, 
m.  p.  269 — 270°,  [cejfj'5  —115°.  The  substance  is 
neutral,  takes  up  bromine  and  decolorises  alkaline 
permanganate,  gives  Weyl’s  reaction,  and  is  resistant 
to  acid  hydrolysis,  being  unchanged  by  heating  at 
140°  for  4  hrs.  with  20%  sulphuric  acid ;  with  nitrous 
acid,  it  gives  traces  only  of  nitrogen ;  it  is  suggested 
that  the  compound  is  a  simple  pyrimidine  nucleoside. 
The  substance  gives  a  blue  colour  with  the  reagents 
used  for  the  determination  of  uric  acid ,  and  its  presence 
accounts  for  tho  discrepancies  observed  between 
determinations  by  the  method  of  Benedict  (A.,  1922, 
ii,  405)  and  that  of  Bolin  and  Wu  (A.,  1919,  ii,  308). 
(Cf.  Bulmer,  Eagles,  and  Hunter,  A.,  1925,  i,  605.) 

C.  R.  Harington. 

Sugar  content  of  blood.  B.  K.  Harned  (J.  Biol. 
Chem.,  1925,  65,  555 — 560). — Precipitation  of  the 
proteins  of  blood  with  mercuric  nitrate  in  nitric  acid 
and  removal  of  excess  of  mercury  from  the  filtrate  with 
hydrogen  sulphide  yields  a  solution  entirely  free  from 
organic  nitrogenous  compounds;  determinations  of 
dextrose  in  such  fluids  by  the  method  of  Eolin  and  Wu 
(A.,  1920,  ii,  337)  give  results  in  close  agreement  with 
those  obtained  by  the  recent  method  of  Benedict 
(A.,  1925,  i,  994)  and  therefore  probably  represent  the 
true  concentration  of  dextrose.  C.  R.  Harington. 

Dextrose  content  of  human  erythrocytes. 
P.  A.  Tedesco  (Folia  med.,  1924,  10,  561 — 571 ; 
from  Chem.  Zentr.,  1925,  II,  939). — Human  red 
blood-corpuscles  are  permeable  to  dextrose,  yet  their 
dextrose  content  is  always  less  than  that  of  the 
plasma.  G.  W.  Robinson. 

Determination  of  dextrose,  non-protein  nitro¬ 
gen,  uric  acid,  and  total  phosphorus  in  normal 
blood  of  man  in  tropical  regions  and  in  the  blood 
of  birds  suffering  from  avitaminosis.  P.  J.  T. 
van  Berkhout  (Arch.  Norland,  physiol.,  1925,  10, 
303— 322).— See  A.,  1925,  i,  453. 

Action  of  calcium  on  the  acid-base  equilibrium 
in  man.  J.  Holl6  and  S.  Weiss  (Biocliem.  Z., 
1925,  160,  237 — 241). — Intravenous  injection  of 
hypertonic  calcium  chloride  solution  decreases  the 
hydrogen  carbonate  content  of  tho  plasma  and 
increases  the  alveolar  carbon  dioxide  tension  and 
acidity  of  the  blood.  Calcium  chloride  and  lactate 
administered  orally  also  decrease  the  hydrogen 
carbonate  content  of  the  plasma,  but  an  efiect  on  the 
tension  of  carbon  dioxide  and  on  acidity  of  blood 
could  not  be  detected  with  certainty. 

P.  W.  Clutterbuck. 
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Influence  of  calcium  salts  on  serum  calcium 
of  normal  and  tliyroparathyroidectomised  dogs. 
A.  M.  Hjort  (J.  Biol.  Chem.,  1925,  65,  783—795).— 
A  constant  increase  in  the  calcium  of  the  blood- 
serum,  following  oral  administration  of  calcium  salts 
to  dogs,  could  be  obtained  only  by  doses  of  soluble 
calcium  salts  in  amounts  equivalent  to  0-2727  g.  of 
calcium  oxide,  or  more,  per  kg.  of  body-weight. 
Doses  of  this  magnitude  raised  the  concentration  of 
calcium  in  the  serum,  and  hence  relieved  the  symptoms 
of  tetany,  in  tliyroparathyroidectomised  dogs. 

C.  R.  Harengton. 

Action  of  metallic  salts  on  the  capacity  of 
blood  to  decompose  hydrogen  peroxide.  L. 
Bleyer  (Biochem.  Z.,  1925,  161,  91— 103).— In 
comparing  the  action  of  different  salts,  the  pa  of  the 
solution  cannot  be  neglected.  In  the  majority  of 
instances  inhibition  of  the  catalase  occurs,  this  being 
least  marked  with  the  alkali  chlorides,  but  no  relation 
between  inhibition  and  valency  can  be  detected. 

By  graphic  representation  of  the  inhibition  (ordinate) 
produced  by  different  concentrations  (abscissa),  there 
is  obtained  for  each  salt  a  curve  closely  resembling  the 
dissociation  curve  of  an  acid.  The  time  curve  of  the 
catalytic  action  of  sodium  molybdate  approximates  to 
a  parabolic  function  With  catalase  also 

present,  no  summation  effect  occurs,  the  velocity  being 
less  than  that  of  the  control.  Ferric  chloride  in 
concentrations  up  to  0-0001il/  has  a  stimulating  in¬ 
fluence  on  catalase. 

The  reaction  velocity  in  presence  of  lanthanum 
chloride,  strontium  nitrate,  and  potassium  antimonite 
still  corresponds  with  Morgulis’  equation  (A.,  1921, 
i,  751) ;  these  substances  do  not  therefore  decrease  the 
active  concentration  of  the  enzyme,  although  inhibi¬ 
tion  occurs  in  their  presence.  C.  Remington. 

Buffering  properties  of  serum  proteins.  K. 
Gollwitzer-Meier  (Biochem.  Z.,  1925,  163,  470— 
475). — The  relation  of  carbon  dioxide  combining 
power  to  carbon  dioxide  tension  was  determined  for 
serum,  serum  ultrafiltrate,  and  ultrafiltrate  residue. 
The  results  lead  to  the  conclusion  that,  in  the 
physiological  range,  the  buffering  of  the  scrum 
depends  chiefly  on  the  serum  proteins. 

R.  K.  C-annan. 

Influence  of  protein  concentration  on  con¬ 
ductivity  of  human  blood-serum.  D.  W.  Atchley 
and  E.  G.  Nicholes  (J.  Biol.  Chem.,  1925,  65,  729— 
”34). — Blood-serum  was  dialysed  against  0-S% 
sodium  chloride  solution  until  free  from  other  electro¬ 
lytes  and  the  conductivity  of  the  resulting  solution 
compared  with  that  of  a  protein-free  solution  of 
similar  sodium  chloride  content.  An  average  of 
three  experiments  indicates  a  decrease  of  1-58%  in 
the  conductivity'  at  25°  for  every  gram  of  protein  per 
*00  c.c.  C.  R.  Harington. 

proteins.  II.  Action  of  coagulation- 
inhibiting  salts  on  plasma  and  serum.  H. 
Hueck  (Biochem.  Z.,  1925,  160,  183— 198).— Native 
serum  has  a  higher  refractivity  than  serum  from 
defibrinated  blood.  Refractometric  and  inter¬ 
ferometric  methods  show  that  the  changes  in  the 
concentration  of  the  serum  exuding  from  spontane¬ 


ously  clotting  blood  are  irregular  during  the  first 
4 — 5  hrs.,  but  that  the  concentration  then  increases 
regularly  up  to  24  hrs.  The  view  that  plasma 
serum  contains  a  higher  protein  concentration  than 
serum  of  whole  blood  could  not  be  confirmed.  The 
refractivity  of  dilute  sodium  citrate  solutions  increases 
proportionately  with  increasing  strength,  but  at 
higher  concentrations  the  increase  of  refractivity 
becomes  less  and  less.  By  addition  of  sodium  citrate 
(0-2%)  to  whole  blood,  incorrect  plasma  values  were 
obtained  and  addition  similarly  to  serum  did  not  give 
a  purely  additive  increase  in  refractivity.  The 
viscosity  increase  when  increasing  amounts  of  sodium 
citrate  are  added  to  serum  does  not  keep  pace  with 
the  increase  in  refractivity.  Addition  of  isotonic 
sodium  citrate  to  the  serum  has,  however,  correspond¬ 
ing  effects  on  both  refractivity  and  viscosity.  When 
hirudin  is  not  available,  Starlinger’s  method  is  recom¬ 
mended  for  the  determination  of  fibrinogen. 

P.  W.  Clhtterbuck. 

Relative  viscosity  of  proteins  of  human  blood- 
serum  and  their  determination.  W.  Starlinger 
and  K.  Hartl  (Biochem.  Z.,  1925,  160,  225—236).— 
A  critical  study  of  a  number  of  methods  for  the 
determination  of  the  relative  viscosity  of  serum 
proteins.  P.  W.  Clhtterbeck. 

Abderhalden’s  reaction.  A  new  blood 
reaction.  H.  Sellheim  (Vox  Mcdica,  1925,  1, 
128 — 141;  from  Chem.  Zentr.,  1925,  II,  1078). — 
Abderhalden’s  reaction  as  modified  by  Liittge  and 
Mertz  (B.,  1925,  259)  is  discussed.  Amongst  the 
applications  of  the  method  are  the  study  of  nutrition, 
of  cancer,  and  of  changes  during  pregnancy,  the 
examination  of  spinal  fluid,  and  the  determination  of 
the  degree  of  decomposition  of  meat. 

G.  W.  Robinson. 

Reversible  haemolysis.  L.  Bogendoreer  and 
B.  Halle  (Biochem.  Z.,  1925,  160,  199 — 209). — 
The  methods  of  reversible  lisemolysis  of  Brinkman 
and  Szcnt-Gyorgyi  are  used  to  effect  the  combination 
of  haemoglobin  and  stroma  of  different  origin  and  of 
different  kinds  of  animals.  Red  blood-corpuscles 
after  haemolysis  and  reversion  become  more  resistant 
to  hypotonic  solutions.  The  adsorption  of  haemo¬ 
globin  from  solution  by  foreign  stroma  may  be  seen 
refractometrically.  The  authors  support  the  view 
that  haemoglobin  is  adsorbed  on  the  stroma. 

P.  W.  Clutterbuck. 

Detection  of  enzymic  processes  conditioned  by 
immunisation.  III.  E.  Kupelwieser  and  E. 
Navratil.  IV.  E.  Kupelwieser  and  I.  Wilheim 
(Biochem.  Z.,  1925, 160,  75—87,  88— 100).— III.  Sera 
obtained  during  the  anti-anaphylactic  condition  from 
guinea-pigs  which  had  received  preliminary  treat¬ 
ment  with  active  horse-serum  as  antigen,  were  in¬ 
vestigated  by  the  refractometric  method  for  the 
presence  of  specific  proteolytic  action  on  the  antigen, 
with  entirely  negative  results.  (Cf.  A.,  1924,  i,  806.) 

IV.  The  possibility  that  the  refractometric  method 
failed  to  detect  products  of  proteolytic  action  because 
the  products  were  adsorbed  on  the  intact  substrate 
and  thus  did  not  go  into  solution,  is  dismissed  in  view 
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of  the  results  of  a  series  of  adsorption  experiments 
under  similar  conditions.  P.  W.  Clutterbuck. 

Salkowski’s  method  of  preparing  protein-free 
anti-toxin  solutions.  H.  Dold  and  E.  Freuden- 
berg  (Biochem.  Z.,  1925, 162, 169—170). — A  criticism 
of  Salkowski’s  preparations,  which  were  found  to  be 
not  entirely  free  from  protein.  H.  G.  Reeves. 

Salivary  glands.  II.  Occurrence  of  glyco¬ 
gen  with  reference  to  the  excretion  of  sugar  and 
glycogen.  S.  Yamaguchi  (Beitr.  pathol.  Anat. 
allgcm.  Pathol.,  1924,  73,  123 — 141;  from  Chem. 
Zentr.,  1925,  II,  1055). — Glycogen  was  absent  from 
the  salivary  glands  of  human  and  canine  foetuses, 
and  from  the  excretory  ducts  of  new-born  and  of 
adult  rats.  It  was  present  only  in  small  quantities 
in  the  case  of  pregnant  rats.  From  experiments  with 
pancreatectomy,  and  injection  of  sugar  or  adrenaline, 
the  author  concludes  that  the  salivary  glands  play  an 
important  part  in  the  excretion  of  glycogen  and  sugar. 
They  can  excrete  these  substances  under  the  same 
conditions  as  the  kidneys.  The  lachrymal  glands  and 
other  organs  (uterus,  bronchi)  may  also  participate 
to  some  extent.  G.  W.  Robinson. 

Distribution  of  injected  sulphates  in  tissues. 
W.  Denis  and  S.  Lf.che  (J.  Biol.  Chem.,  1925,  65, 
565 — 570). — Considerable  variations  were  observed  in 
the  sulphate  content  of  normal  tissues.  Intravenous 
injection  into  dogs  of  large  amounts  of  hypertonic 
sodium  sulphate  solution  produced  a  marked  and  pro¬ 
longed  rise  in  the  concentration  of  sulphates  in  the 
blood  but  no  definite  change  in  that  in  the  tissues. 

C.  R.  Harington. 

Body-content  of  the  hedgehog  during  hibern¬ 
ation.  E.  Weinland  (Biochem.  Z.,  1925,  160,  66 — 
74). — Determination  of  the  fat,  glycogen,  nitrogen, 
and  water  content  of  the  hedgehog  at  various  times 
during  hibernation  are  tabulated. 

P.  W.  Clutteebuck. 

Mucoproteins  of  snails,  Helix  aspersa  and  IT. 
pomatia.  P.  A.  Levene  (J.  Biol.  Chem.,  1925,  65, 
683 — 700). — From  the  mucoprotein  of  the  mucus  of 
these  two  species  there  was  obtained  in  each  case,  by 
treatment  with  alkali  followed  by  precipitation  with 
alcohol,  a  substance  which  is  soluble  only  in  strong 
mineral  acids,  gives  a  positive  reaction  for  glycuronic 
acid,  and  reduces  Fehling’s  solution  only  after  hydro¬ 
lysis  ;  it  is  therefore  a  mitcoi  tin  sulphuric  acid ;  on 
partial  hydrolysis,  it  yielded  mucosin  (which  on  dis- 
stillation  with  hydrochloric  acid  gave  the  theoretical 
amount  of  furfuraldehyde),  and  on  complete  hydrolysis 
chitosaminc,  and  a  volatile  fatty  acid  which  was 
probably  acetic  acid.  By  similar  treatment  of  the 
mucoprotein  of  the  foot  of  the  snail,  the  glucoprotein 
of  the  body,  or  by  direct  extraction  of  the  body,  there 
was  obtained,  in  addition  to  the  above  mucoitin- 
sulphurie  acid,  a  polysaccharide  (“  animal  gum  ”), 
which  on  hydrolysis  gave  galactose  and  acetic  acid, 
and,  on  oxidation  with  dilute  nitric  acid,  yielded 
mucic  acid,  and  therefore  appears  to  be  an  acetylated 
polygalactose.  C.  R.  Harington. 


Transformation  products  of  the  pigments  of 
flesh  and  blood.  VT.  Kopratin,  a  substance 
derived  from  a-hsematin  by  intestinal  putre¬ 
faction,  and  the  related  porphyrin.  O.  Schumai 
(Z.  physiol.  Chem.,  1925,  149,  1 — IS). — If  food  con¬ 
taining  blood  pigments  is  eaten,  or  blood  reaches 
the  intestine  from  internal  bleeding,  together  with 
a-lnematin  itself,  another  pigment  which  is  derived 
from  a-hsematin  by  putrefaction  appears  in  the  fasces. 
This  pigment,  kopratin,  may  be  separated  from 
faeces  by  extraction  with  pyridine.  On  treatment  of 
the  pyridine  extract  with  a  little  hydrazine  hydrate,  a 
solution  is  obtained  having  a  well-marked  absorption 
band  at  545  gg.  It  doe3  not  occur  in  the  faeces  of 
healthy  individuals  on  a  diet  free  from  blood.  It  also 
appears  to  be  produced  outside  the  body  during 
putrefaction  of  blood.  The  corresponding  poiphyrin 
is  obtained  by  treatment  of  kopratin  with  hydrazine 
hydrate  in  glacial  acetic  acid  solution.  Methods  of 
isolation  of  kopratin  are  described.  H.  D.  Kay. 

Bile  pigments.  XVII.  Copper  bilirubin.  R. 
Haas,  H.  Maurer,  and  W.  Iv ester  (Z.  physiol.  Chem., 
1925,  149,  30 — 43). — -Copper  salts  combine  with 
bilirubin,  in  ammoniacal  solution,  to  give  a  copper 
compound  of  bilirubin  which  may  be  precipitated 
from  the  reaction  mixture  with  acetic  acid.  It  occurs 
in  two  modifications,  one  obtained  from  hot  ethyl 
benzoate,  the  other  from  hot  pyridine  solution.  It  is 
a  very  stable  salt,  and  may  be  csterified  direct  with 
boiling  methyl  alcohol  and  hydrochloric  acid  without 
breaking  up  the  bilirubin  molecule.  The  copper  is 
firmly  united  and  is  only  very  slowly  precipitated  by 
sodium  sulphide  and  not  at  all  by  potassium  ferro- 
cyanide.  Copper  bilirubin  may  be  benzoylated  in 
pyridine  solution,  yielding  a  benzoyl  compound  which 
contains  4  mols.  of  pyridine  very  firmly  attached. 
By  reduction  with  sodium  amalgam,  copper  bilirubin 
yields  mesobilirubinogen.  H.  D.  Kay. 

Pigments.  B.  Bloch  and  F.  Schaaf  (Biochem. 
Z.,  1925,  162,  1S1 — 205). — Melanin  is  formed  in  the 
protoplasm  of  pigment  cells  (ectodermal  and  meso¬ 
dermal  melanoblasts)  from  a  colourless  precursor  by 
means  of  an  intracellular  oxidation  ferment,  “  dopa- 
oxydase,”  which  may  be  detected  by  the  “  dopareac- 
tion  ”  (conversion  of  3  :  4-dihydroxyphenylalanine 
into  “  dopamelanin  ”).  It  is  sensitive  to  heat, 
drying,  and  hydrogen  sulphide,  but  only  slightly  to 
hydrogen  cyanide.  It  is  very  specific  and  its  optimum 
pa  is  7-3 — 7-4.  Pigment  formation  and  the  presence 
of  the  enzyme  run  parallel.  The  absorption  spectrum 
of  dopamelanin  shows  no  characteristic  bands, 
absorption  beginning  in  the  visible  spectrum  and 
increasing  continuously  with  decreasing  wave-length. 
Dopamelanin  is  a  negative  colloid  and  is  best  preci¬ 
pitated  by  acid,  aluminium  sulphate  solution,  or 
colloidal  ferric  hydroxide.  Its  solubility  in  alkalis, 
water,  alcohol,  and  pyridine  varies  with  the  method 
of  preparation  and  drying.  It  is  very  resistant  to 
oxidation  and  reduction,  and  the  products  obtained 
by  energetic  reagents  are  not  characterised.  Dopa¬ 
melanin  is  prepared  by  oxidation  of  3  :  4-dihydroxy¬ 
phenylalanine  with  oxygen  in  alkaline  solution, 
carbon  dioxide  being  eliminated.  The  original 
nitrogen  of  the  amino-group  was  in  part  removed  as 
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ammonia  and  in  part  converted  into  another  form  no 
longer  determinable  by  Van  Slyke’s  method.  The 
amount  of  nitrogen  obtained  as  ammonia  is  about  half 
of  the  amino-nitrogen  disappearing.  This  deamin¬ 
ation, occurs,  therefore,  without  the  presence  of  a 
deaminase  and  without  the  assistance  of  iron  (the 
reaction  follows  the  same  course  in  the  presence  of 
potassium  cyanide).  The  nitrogen  content  of  dopa- 
melanin  varies  in  different  preparations  from  5  %  to  8  %, 
the  purest  product  containing  5-23%.  The  proportion 
between  the  amino-nitrogen  (Van  Slyke)  and  the  total 
nitrogen  in  both  natural  and  artificial  mclanins  is 
smaller  the  purer  the  preparation,  the  quotient  in  the 
purest  artificial  sample  being  1/15-5.  The  author 
concludes  that  the  small  amino-nitrogen  content  of  all 
specimens  of  melanin  is  due  to  adsorption  during 
purification  of  intermediate  products  of  oxidation. 

P.  W.  ClUTTERBUOK. 

/  Pigment  studies  in  connexion  with  a  case  of 
“ringed”  hair.  K.  Klinke  (Biochem.  Z.,  1925, 

160,  28 — 42). — Determinations  of  the  sulphur, 
nitrogen,  cystine,  tyrosine,  and  tryptophan  contents 
of  a  number  of  types  of  hair  were  made,  including  a 
case  of  “  ringed  ”  hair  in  which  the  hair  cylinder 
is  alternately  lightly  and  darkly  pigmented.  The 
whole  of  the  sulphur  of  normal  human  hair  is  present 
as  cystine.  Red  hair  contains,  however,  more  sulphur 
than  is  represented  by  the  cystine  value.  The  colour 
of  hair  docs  not  depend  directly  on  the  sulphur  or  the 
cystine  content,  but  more  probably  on  the  tyrosine 
content.  Whereas  normal  hair  contains  4-3%  of 
tyrosine,  red  and  “  ringed  ”  hair  contain  5-3 — 6-2%. 
White  flaxen  hair  contains  only  3-8%  of  tyrosine  and 
0-6%  of  tryptophan.  The  gas  in  the  air-containing 
chambers  of  “  ringed  ”  hair  contains  5-4%  of  oxygen 
and  2%  of  carbon  dioxide.  P.  W.  Clutterbuck. 

Reducing  and  iodine-combining  power  of 
urine.  I.  In  normal  individuals.  H.  K. 

Bahrenscheen  and  L.  Popper  (Biochem.  Z.,  1925, 

161,  210 — 218). — The  urinary  substance  described  by 
Moor  (A.,  1924,  i,  1134 ;  1925,  i,  328)  docs  not  exist, 
the  properties  attributed  to  it  being  due  to  the  accom¬ 
panying  pigments.  In  normal  urine,  the  reducing 
power  is  parallel  to  the  pigment  content,  but  is 
unrelated  to  the  iodine  value.  In  the  presence  of 
glacial  acetic  acid,  this  latter  value  falls  to  the  extent 
of  about  9 — 29%,  no  alteration  in  reducing  power 
occurring.  The  residual  iodine  uptake  is  related  to 
the  amount  of  urobilinogen  present. 

G.  Remington. 

Kidney  and  amino-acid  excretion.  E.  Schmitz 
and  P.  SrwON  (Biochem.  Z.,  1925,  160,  1 — 19).— 
In  the  human  subject,  the  exogenous  amino-acid 
content  of  the  urine  is  always  less  than  the  endogen¬ 
ous.  Alteration  in  protein  diet  and  administration 
of  water  and  diuretics  show  that  the  endogenous 
amino-acid  runs  parallel  with  the  functional  activity 
of  the  kidney  as  measured  by  urinary  volume. 

P.  W.  Clutterbuck, 

Effects  of  calcium  and  potassium  ions  on 
urine  secretion,  as  studied  in  the  whole  animal. 
L.  Brull  and  F.  Eichholtz  (Proc.  Roy.  Soc., 
1925,  B,  99,  57 — 70). — When  a  mixture  of  potassium 


and  calcium  chlorides  is  injected  intravenously  into 
an  anaesthetised  dog,  the  quantity  of  water  secreted 
by  the  kidney  is  increased,  but  there  is  no  constant 
increase  in  the  concentration  of  chloride  in  the  urine, 
such  as  was  observed  by  Starling  and  Eichholtz  in 
a  heart-lung-kidney  preparation  (Eichholtz  and 
Starling,  Proc.  Roy.  Soc.,  1925,  B,  98,  93).  When, 
however,  the  pituitary  body  was  removed,  so  that 
the  kidneys  had  lost  their  power  of  concentrating  the 
chlorides,  results  were  obtained  on  the  intact  animal 
precisely  similar  to  those  of  Starling  and  Eichholtz, 
the  chloride  in  the  urine  secreted  being  constantly 
increased  after  injection  of  a  mixture  of  calcium  and 
potassium  ions.  W.  O.  Kermack. 

Secretion  of  inorganic  pbospbate  by  the 
kidney.  II.  Influence  of  the  pituitary  gland 
and  of  the  wall  of  the  third  ventricle.  L.  Brull 
and  F.  Eichholtz  (Proc.  Roy.  Soc.,  1925,  B,  99, 
70 — 91). — Excision  of  the  pituitary  body,  or  injury 
to  the  tuber  cinereum,  results  in  the  loss  by  the 
kidney  of  the  ability  to  secrete  inorganic  phosphates, 
whether  or  not  denervation  of  the  kidney  has  taken 
place.  If,  however,  the  inorganic  phosphate  in  the 
blood  is  raised  by  injection  of  sodium  phosphate,  that 
ion  appears  in  the  urine  when  its  concentration  in  the 
blood  exceeds  a  certain  critical  value.  Intravenous 
injection  into  an  animal  with  intact  pituitary  and 
tuber  cinereum,  of  sodium  or  potassium,  or  small 
quantities  of  calcium  chloride,  results  in  an  increased 
secretion  of  urine,  and  an  increase  in  the  amount  of 
inorganic  phosphate  secreted,  although  this  increase 
is  less  than  corresponds  with  the  increase  in  the  amount 
of  urine.  Large  quantities  of  calcium  chloride,  on  tho 
other  hand,  cause  a  decrease,  or  even  complete 
cessation  of  phosphate  output.  W.  O.  Kermack. 

Hydrolysis  of  phosphoric  esters  by  the  kidney 
in  vivo.  F.  Eichholtz,  R,  Robison,  and  L. 
Brull  (Proc.  Roy.  Soc.,  1925,  B,  99,  91 — 106). — 
When  a  heart-lung-kidney  preparation  is  perfused 
with  defibrinated  blood  containing  sodium  glycero¬ 
phosphate,  inorganic  phosphate  appears  in  consider¬ 
able,  although  variable,  quantities  in  the  urine.  This  is 
not  due  to  the  increase  in  inorganic  phosphate  of  the 
circulating  blood,  nor  to  hydrolysis  in  the  urine  after 
secretion  of  organic  phosphate,  but  it  seems  to  be 
caused  by  hydrolysis  in  the  kidney  cells  by  the 
enzyme  described  by  Robison  (A.,  1923,  i,  730)  as 
being  present  in  the  kidney,  as  well  as  in  calcifying 
bone.  Decrease  of  the  pn  of  the  circulating  blood 
results  in  a  decrease  in  the  inorganic  phosphate  in  the 
urine.  This  is  to  be  expected  as  a  result  of  the  high 
optimum  pa  of  the  enzyme.  When  sodium  glycero¬ 
phosphate  is  injected  into  an  intact  animal  from  which 
the  pituitary  body  has  been  removed  (cf.  preceding 
abstract),  inorganic  phosphate  is  excreted  in  the  urine 
in  high  concentration,  and  the  injected  sodium 
glycerophosphate  rapidly  disappears  from  the  blood. 
It  is  suggested  that  the  normal  secretion  of  phosphate 
by  the  kidney  is  dependent  on  the  activity  of  the 
enzyme.  W.  O.  Kermack. 

Botelbo’s  reaction.  F,  Faludi  (Biochem.  Z., 
1925,  162,  116 — 127). — The  reaction  is  essentially  a 
protein  precipitation  test ;  it  is  independent  of  the 
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albumin  and  globulin  content,  but  depends  on  the 
total  protein  and  the  concentration  of  the  precipitat¬ 
ing  reagent.  If  the  percentage  of  protein  is  less  than 
6,  a  pronounced  positive  is  obtained,  but  the  reaction  is 
not  specific  and  in  many  cases  a  determination  of  the 
refractive  index  of  the  serum  gives  more  trustworthy 
results.  H.  G.  Reeves. 

Nucleic  acid  of  cancer  tissue.  R.  Willheim 
(Biochem.  Z.,  1925,  163,  488 — 501). — Three  separate 
preparations  of  nucleic  acid  and  guanylic  acid  from 
large  carcinomas  were  made  by  the  method  of  Levene 
and  Jacobs.  Both  the  nucleic  acid,  C4SH64O32N10P4, 
and  the  guanylic  acid,  C36H45023N7P2,  fractions 
differed  grossly  in  composition,  in  particular  in  the 
P :  N  ratio,  from  the  established  composition  of  the 
substances  isolated  from  the  normal  thymus.  Hydro¬ 
lysis  of  the  nucleic  acid  fraction  led  to  the  identi¬ 
fication  of  the  presence  of  1  mol.  each  of  adenine  and 
guanine,  and  2  mols.  of  phosphoric  acid.  No  pyrim¬ 
idines  were  found,  the  carbohydrate  presumed  to  be 
present  could  not  bo  identified,  and  a  phenolic  sub¬ 
stance  was  suspected.  Hydrolysis  of  the  guanylic 
acid  fraction  showed  the  presence  of  guanine  and 
thymine,  phosphoric  acid,  and,  probably,  a  pentose. 

R.  K.  Cannan. 

Protein  metabolism  in  experimental  pan¬ 
creatic  diabetes.  M.  von  Falkenhausen  (Arch, 
exp.  Path.  Pharm.,  1925,  109,  249 — 275). — The 
ratio  of  amino-acid  nitrogen,  A.N.,  to  total  nitrogen, 
T.N.,  in  the  urine  of  normal  dogs  fed  on  a  standard 
diet  poor  in  nitrogen  varies  from  1-5%  to  8%,  but  is 
constant  for  the  same  individual,  and  does  not  alter 
when  the  diet  is  withheld.  After  extirpation  of  the 
pancreas,  and  with  low  diet,  A.N.  does  not  markedly 
increase,  but  T.N.  rises  considerably,  so  that  the  ratio 
A.N.  :  T.N.  falls.  Amino-acids  added  to  the  diet  are 
transformed  to  a  greater  extent  by  the  diabetic  than 
by  the  normal  organism.  Partial  extirpation  is 
followed  for  a  short  time  by  increased  decomposition 
of  proteins,  with  unaltered  or  lessened  production 
of  sugar  from  protein,  resulting  in  absolute  and 
relative  increase  of  amino-acids  in  the  urine.  Tying 
or  cutting  the  pancreatic  ducts  causes  atrophy  of  the 
gland,  affecting  protein  metabolism.  In  diabetes 
following  pancreatectomy,  insulin  operates  more 
slowly  on  the  protein  than  on  the  carbohydrate 
metabolism ;  the  absolute  excretion  of  amino-acids 
is  not  greatly  altered.  The  residual  and  amino-acid 
nitrogen  in  the  blood  increase  after  extirpation  of  the 
pancreas,  the  increase  being  afterwards  partly  lost; 
insulin  causes  a  decrease,  especially  in  the  residual 
nitrogen.  S.  I.  Levy. 

Calcium-ion  concentration  of  the  blood  in 
puerperal  eclampsia.  R.  von  Bod6  and  S. 
Li eb mann  (Arch.  exp.  Path.  Pharm.,  1925,  109, 
17S — 184). — Tho  blood-serum  from  cases  of  puerperal 
eclampsia,  when  perfused  through  the  isolated  frog’s 
heart,  caused  no  diminution  in  the  contraction  of  the 
latter  such  as  is  brought  about  by  blood-scrum  in 
which  the  calcium-ion  concentration  is  reduced,  e.g., 
tho  serum  from  a  parathyroidectomised  dog.  In 
eclampsia,  therefore,  the  calcium-ion  concentration 
is  not  reduced.  C.  R.  Haringtox. 


Fat-cholesterol  content  of  the  blood  in  obesity 
and  myxoedema.  H.  I.  Bing  and  H.  Heckscher 
(Biochem.  Z.,  1925,  162,  32 — 42). — The  fat-chole¬ 
sterol  content  of  the  blood  of  three  patients  suffering 
from  myxeedema  was  definitely  above  normal  up  to 
a  certain  point.  The  increase  was  variable  both  as 
regards  the  individual  and  in  different  patients  and 
administration  of  thyroid  causes  a  diminution  in  the 
fat-cholesterol  content.  Tho  amount  of  fat  and 
cholesterol  in  the  blood  appears  to  depend  on  the  fat 
content  of  the  diet.  Apparently  thyroid  feeding  has 
no  effect  on  the  fat-cholestcrol  content  of  the  blood 
in  cases  of  nephritis.  H.  G.  Reeves. 

Physiological  behaviour  of  acetylmethylcar- 
binol.  II.  Behaviour  of  acetylmethylcarbinol 
in  the  animal  body.  C.  Netj berg  and  A.  Gott- 
schalk  (Biochem.  Z.,  1925,  162,  484 — 487). — 
Acetylmethylcarbinol  and  butylene  glycol  were 
injected  subcutaneously  into  rabbits.  No  lactic, 
P-hydroxybutyric,  or  acetoacctic  acid  or  acetone 
could  be  detected,  but  acetylmethylcarbinol  is 
excreted  partly  unchanged  and  partly  as  the  glycuronic 
acid  compound  in  the  urine  and  butylene  glycol  also 
as  a  glycuronic  acid  compound.  Butylene  glycol 
is  not  oxidised  to  any  extent  to  acetylmethylcarbinol, 
since  this  did  not  appear  in  the  urine.  No  toxic 
effects  -were  observed.  P.  W.  Cltttterbuck. 

Chemical  processes  in  ‘ 1  lipodieeresis  '  ’  in' the 
lungs.  E.  Schmitz  and  F.  Peiser  (Biochem.*  Z., 
1925,  160,  20—27). — An  attempt  to  convert  aceto- 
acetic  acid  into  (3-hydroxybutyric  acid  by  digestion 
with  lung  pulp,  and  butyric  and  fl-hydroxybutyric 
acids  into  acetoacctic  acid  by  perfusion  through  a 
surviving  lung  gave,  in  both  cases,  negative  results. 
It  would  appear,  therefore,  that  the  lung  does  not 
play  a  similar  part  to  the  liver  in  this  phase  of  fat 
metabolism.  The  use  of  foreign  blood  for  the  per¬ 
fusion  results  in  the  rapid  obstruction  of  the  capillaries 
and  cedcma  of  the  lung.  P.  W.  Clutterbuck. 

Lactic  acid  in  mammalian  cardiac  muscle.  I. 
The  stimulation  maximum.  L.  N.  Katz  and 
C.  N.  H.  Long  (Proc.  Roy.  Soc.,  1925,  B,  99,  8 — 20). — 
A  comparison  of  the  effects  of  lack  of  oxygen  on 
stimulated  mammalian  heart  and  mammalian  skeletal 
muscle  shows  that  the  former  is  far  more  sensitive 
than  the  latter,  and  is  much  less  capable  of  going  into 
“  oxygen  debt.”  At  the  same  time,  the  mean  maxi¬ 
mum  amount  of  lactic  acid  found  after  stimulation 
in  heart  muscle  was  0-072%,  whereas  in  skeletal 
muscle  the  mean  stimulation  maximum  was  0-252%. 
The  greater  sensitiveness  of  active  heart  muscle  to 
lack  of  oxygen  would  appear  to  be  due  to  its  greater 
sensitiveness  to  an  increase  in  hydrogen-ion  concen¬ 
tration  along  with  its  smaller  buffering  action  as 
compared  with  skeletal  muscle.  W.  O.  Kermack. 

Lactic  acid  in  mammalian  cardiac  muscle. 
II.  Rigor  mortis  maximum,  and  the  normal 
glycogen  content.  H.  J.  G.  Hines,  L.  N.  Katz,  and 
C.  N.  H.  Long  (Proc.  Roy.  Soc.,  1925,  B,  99,  20—26). 
— The  maximum  amount  of  lactic  acid  found  in 
the  heart  muscle  of  a  cat  during  rigor  mortis  or 
caffeine  rigor  is  only  about  one-half  of  that  found  in 
skeletal  muscle  under  similar  conditions.  In  the 
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case  of  the  heart  muscle,  the  difference  between  the 
amount  of  lactic  acid  found  and  the  normal  amount 
of  glycogen  present  is  much  greater  than  in  the  case 
of  skeletal  muscle,  and  this  would  indicate  that  in  the 
former  case  there  is  normally  present  a  larger  amount 
of  some  lactic  acid  precursor  other  than  glycogen, 
such  as  a  hexosephosphatc.  The  relatively  low 
stimulation  maximum  of  heart  muscle  (cf.  preceding 
abstract)  is  not  due  to  a  deficiency  of  lactic  acid 
precursor.  In  normal  well-fed  animals,  heart  muscle 
is  poorer  in  glycogen  than  skeletal  muscle. 

W.  0.  Kermack. 

Lactic  acid  in  mammalian  cardiac  muscle. 
III.  Changes  in  hydrogen-ion  concentration. 
L.  N.  ICatz,  P.  T.  Kerridge,  and  C.  N.  H.  Long 
(Proc.  Roy.  Soc.,  1925,  B,  99,  26— 27).— During 
stimulation  or  in  rigor  mortis,  heart  muscle  attains 
a  higher  pa  value  than  does  skeletal  muscle.  The 
buffering  value  of  skeletal  muscle  is  greater  than  that 
of  heart  muscle.  W.  0.  Kermack. 

Changes  in  composition  of  urine  after 
muscular  exercise.  D.  W.  Wilson,  W.  L.  Long, 
II.  C.  Thompson,  and  S.  Thurlow  (J.  Biol.  Chem., 
1925,  65,  755— 771).— See  A.,  1925,  i,  1115. 

Excretion  of  lactic  acid  in  urine  after  muscular 
exercise.  S.  H.  Liljestrand  and  D.  W.  Wilson 
(J.  Biol.  Chem.,  1925,  65,  773— 782).— See  A.,  1925, 
i,  1115. 

Connexion  between  creatine  and  carbo¬ 
hydrate  metabolism.  A.  Palladin  (Biochem.  Z., 
1925,  161,  139 — 156). — The  contradictory  results  of 
.Mendel  and  Rose  (A.,  1911,  ii,  1002)  and  of  Wolf  and 
Ostcrberg  (A.,  1911,  ii,  1003)  are  reconciled  by  the 
finding  that  whereas  in  both  dogs  and  rabbits  addition 
of  carbohydrate  to  the  diet  causes  the  disappearance 
of  the  creatine  from  the  urine  which  is  excreted  in 
starvation,  yet  it  is  only  in  dogs  that  a  similar  result 
is  achieved  by  the  administration  of  protein  in  amounts 
in  excess  of  that  required  to  maintain  nitrogen 
equilibrium.  Probably  rabbits  are  able  to  transform 
protein  into  carbohydrate  with  less  facility.  In  both 
rats  and  guinea-pigs,  creatine  excretion  rises  when 
carbohydrate  is  withheld  from  the  diet.  Such 
excretion  is  prevented  in  dogs  by  administration  of 
glycerol  or  lactic  acid.  Artificial  lowering  of 
temperature  leads  to  creatine  excretion  which  is  also 
relieved  by  carbohydrate  feeding.  The  muscle  creatine 
is  increased  by  a  cold  bath,  rising  to  a  sharp  maximum 
at  12  hrs.,  then  declining  slowly.  If  carbohydrate 
is  fed  prior  to  the  immersion,  the  increase  is  much 
reduced  and  of  shorter  duration.  C.  Rimington. 

Sugar  catabolism  in  the  human  placenta.  R. 
Tateyama  (Biochem.  Z.,  1925,  163,  292—296).— 
When  placenta  tissue  was  incubated  in  solutions  of 
starch,  glycogen,  lactose,  sucrose,  or  dextrose  there 
resulted  a  greater  production  of  acetaldehyde  than 
in  the  absence  of  the  carbohydrate.  Alanine  also 
led  to  acetaldehyde  production.  In  the  case  of 
dextrose,  addition  of  insulin  further  increased  the 
yield  of  aldehyde.  R.  K.  Cannan. 

Metabolism  of  salicylic  acid.  E.  G.  Holmes 
(J.  Pharm.  Exp.  Ther.,  1925,  26,  297— 314).— When 
sodium  salicylate  is  ingested  by  a  normal  individual 


in  doses  of  2 — 5  g.,  salicylic  and  salicyluric f  acids 
appear  in  the  urine  in  the  ratio  approximately  of 
40  :  60,  and  it  is  estimated  that  more  than  85%  of  the 
total  salic ylic  acid  taken  is  excreted.  After  ingestion 
of  1-5  g.  of  salicyluric  acid  the  above  ratio  is  8  :  92. 
There  does  not  appear  to  be  any  destruction  of 
salicylic  acid  by  the  body.  The  distillation  method 
of  Hanzlik  (cf.  A.,  1918,  i,  142)  is  shown  to  be  inapplic¬ 
able  to  the  determination  of  salicyluric  acid,  and  a 
modification  is  described  which  yields  better  results. 
No  evidence  could  be  obtained  of  the  production  of 
any  glycuronic  compound.  W.  0.  Kermack. 

Synthesis  of  hippuric  acid  in  the  human  body. 

II.  Glycuronic  acid  in  urine  after  adminis¬ 

tration  of  sodium  benzoate.  G.  Big n ami  (Bio- 
chim.  terap.  sperim.,  1924,  11,  383 — 393;  from 
Chem.  Zentr.,  1925,11,  944). — After  administration  of 
sodium  benzoate  to  men,  only  a  portion  can  be 
excreted  as  hippuric  acid  (at  greatest,  21  g.  from  20 
to  42  g.)  because  not  more  than  13  g.  of  glycine  is 
produced  daily.  Not  more  than  4-5  g.  can  be  com¬ 
bined  as  glycuronic  acid ;  tho  remainder  appears 
unaltered  in  the  urine,  and,  to  some  extent,  also  in  the 
fieccs.  G.  W.  Robinson. 

Synthesis  of  hippuric  acid  in  the  human  body. 

III.  Diuresis  after  administration  of  sodium 
benzoate.  G.  Bignami  (Boll.  Soc.  med.-chirurg. 
Pavia,  1924,  36,  531 — 545;  from  Chem.  Zentr., 
1925,  H,  944;  cf.  preceding  abstract). — Administra¬ 
tion  of  50  g.  of  sodium  benzoate  causes  diuresis  both  in 
normal  and  in  sick  individuals.  G.  W.  Robinson. 

The  spleen  in  relation  to  metabolism.  I. 
Effect  of  removal  of  the  spleen  on  nitrogen  and 
creatinine  excretion.  A.  Palladin  and  L. 
Palladin  (Biochem.  Z.,  1925,  161,  104 — 113). — 
Removal  of  the  spleen  in  rabbits  leads  to  an  increase 
in  creatinine  and  a  decrease  in  total  nitrogen  in  the 
urine,  with  raised  creatinine  coefficient.  These 
changes  are  not  immediate,  but  develop  gradually 
after  the  operation  and  are  fully  established  in  11 — 
2  months.  C.  Rimington. 

Influence  of  radiation  on  metabolism.  L. 
Pincussen.  I.  Alteration  in  blood  potassium 
and  calcium  due  to  radiation.  I.  Makrineos. 
II.  Influence  of  sunlight  on  mineral  meta¬ 
bolism.  L.  Pincussen  (Biochem.  Z.,  1925,  161, 
61 — 66,  67 — 70). — I.  Potassium  and  calcium 
determinations  on  the  serum  of  normal  human  beings, 
after  exposure  to  the  rays  of  a  quartz  mercury  lamp, 
and  after  certain  dyes  had  been  given  (orally)  prior  to 
irradiation  in  order  to  sensitise  the  subjects,  show 
that  the  serum  potassium  falls  about  10%  after 
irradiation,  and  this  effect  is  greater  when  sensitisation 
is  produced  by  methylene-blue,  sodium  anthra- 
quinonedisulphonate,  or  sodium  dichloroanthracene- 
disulphonate.  With  eosin,  the  results  are  negative, 
or  a  slight  increase  in  the  potassium  figure  occurs 
over  that  of  the  irradiated,  non-sensitised  subject. 

The  calcium  results  arc  less  clearly  defined.  In 
most  cases,  no  alteration  occurred  either  with  or 
without  eosin  sensitisation,  but  in  the  case  of  the 
other  two  dyes  a  slight  tendency  towards  a  rise  in 
calcium  content  was  noted.  When  expressed  as  a 
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quotient  K/Ca  the  results  show  a  fall  of  25%  below 
the  normal  on  irradiation  and  a  greater  fall  when 
methylene-blue  or  anthracene  dyes  are'  used.  The 
fate  of  the  potassium  is  unknown,  but  may  be  partly 
accounted  for  by  renal  excretion. 

II.  The  urinary  potassium,  calcium,  and  mag¬ 
nesium  excretion  of  rabbits  was  determined  when  the 
animals  were  kept,  respectively,  in  complete  darkness, 
in  diffused  light,  and  in  bright  sunlight.  Throughout 
the  experiments  one  of  two  chosen  diets  was  supplied 
having  widely  different  mineral  contents.  In  both 
cases  the  effect  of  light  was  to  increase  the  urinary 
K/Ca  ratio  considerably,  whilst  the  ratio  Ca/Mg 
fell  50%.  C.  Remington. 

Effect  of  radioactivity  on  energy  exchanges 
and  metabolism  of  animal  and  plant  cells.  J. 
Stoklasa  (Deut.  med.  Woch.,  1925,  51,  1057 — 10G0 ; 
from  Chem.  Zentr.,  1925,  II,  1065). — The  content 
of  soil  and  air  in  radioactive  substances  may  be 
positively  correlated  with  suitability  for  plant 
growth  and  general  healthiness  for  human  beings  in 
localities  where  such  substances  occur.  Non-oxidative 
processes  in  cells  arc  favoured  by  (3-radiation,  oxidative 
processes  by  a-radiation.  G.  W.  Robinson. 

Antagonism  of  potassium  to  X-rays  and 
radium.  G.  A.  Nadson  and  A.  J.  2olkevi6 
(Bioehem.  Z.,  1925,  163,  457 — 463). — That  potassium 
is  antagonistic  to  the  action  of  X-rays  and  radium  on 
the  growth  of  cells  is  suggested  by  experiments  on  the 
growth  of  treated  and  untreated  seeds  of  Sinapis  alba 
and  of  young  yeast  colonies.  R.  K.  Cannan. 

Substance  which  reduces  intraocular  pressure. 
L.  K.  Wolff  and  S.  E.  de  Jongh  (Bioehem.  Z.,  1925, 
163,  42S — 437). — The  substance,  which  has  been 
called  “  antiionon,”  is  found  in  the  serum  of  dogs  in 
hypoglyesemic  or  other  convulsions.  It  is  colloidal, 
does  not  give  protein,  carbohydrate,  or  alkaloidal 
reactions,  contains  no  sulphur  or  phosphorus,  is 
stable  to  acids  but  unstable  to  alkali  and  to  heat. 
Extracts  of  muscle  and  liver  of  animals  in  insulin 
convulsions  were  active ;  extract  of  brain  was  inactive. 
Its  action  is  associated  with  an  increased  removal  of 
aqueous  humour.  R.  K.  Cannan. 

Physiological  action  of  furan.  E.  M.  Koch 
and  M.  H.  Cahan  (J.  Pharm.  Exp.  Ther.,  1925,  26, 
2S1 — 285). — Although  furan  shows  some  anaesthetic 
and  analgesic  properties,  it  is  too  toxic  to  be  of 
practical  use.  W.  O.  Kermack. 

Intoxication.  VII.  Effect  of  caffeine.  VIII. 
Influence  of  oxygen.  B.  M.  Davidson  (J.  Pharm. 
Exp.  Ther.,  1925,26,  105—110,  111— 121). — VII.  In 
intoxication  due  to  inhalation  of  ethyl  chloride, 
caffeine  exerts  a  stimulating  effect  during  the  stages 
prior  to  unconsciousness,  and  after  cessation  of  the 
inhalation  it  accelerates  the  return  of  the  reaction 
time  to  normal.  It  does  not  seem  to  shorten  the 
actual  time  of  recovery. 

VIII.  Some  degree  of  anoxaemia  appears  to  exist 
during  anaesthesia  and  to  be  independent  of  the  type 
of  anaesthetic  used.  C.  P.  Stewart. 

Absorption  of  certain  gases  by  the  skin. 

\  D.  C.  Walton  and  M.  G.  Witherspoon  (J.  Pharm. 
Exp.  Ther.,  1925,  26,  315 — 324). — Hydrogen  cyanide 


is  readily  absorbed  by  the  skin  of  dogs  and  guinea- 
pigs  in  amounts  sufficient  to  cause  death.  Hydrogen 
sulphide  is  also  absorbed  by  the  skin  of  guinea-pigs, 
but  death  ensues  only  after  large  areas  of  the  skin 
have  been  exposed  to  the  pure  gas.  Carbon  monoxide 
does  not  seem  to  be  absorbed  at  all. 

W.  0.  Kermack. 

Pharmacology  of  changes  of  concentration. 
III.  Action  of  cations.  L.  Jendr.assik  and  E. 
Annau  (Bioehem.  Z.,  1925,  162,  207 — 227). — The 
action  of  potassium,  calcium,  and  magnesium  ions 
on  the  small  intestine  of  cats  and  guinea-pigs  is 
similar  to  that  on  the  intestine  of  rabbits.  The 
diminution  effect  on  contraction  of  potassium  and 
calcium  ions  is  inhibited  by  atropine  in  the  cat,  but 
not  in  the  rabbit.  The  effects  of  potassium  and 
calcium  are  not  additive.  Magnesium  inhibits  the 
effect  of  calcium,  but  not  of  potassium.  Decrease 
of  the  concentration  of  sodium  chloride  causes  a 
short  period  of  paralysis  followed  by  a  transient 
increased  contraction,  whilst  high  concentrations 
result  in  decreased  amplitude.  The  behaviour  of 
caesium  and  still  more  of  rubidium  is  similar  to  that 
of  potassium.  Addition  of  lithium  causes  successive 
transient  periods  of  paralysis  of  contraction,  increased 
contraction,  and  contraction  with  decreased  amplitude 
of  rabbit’s  intestine.  The  action  of  potassium  on  the 
isolated  uterus  of  rabbits,  cats,  and  guinea-pigs  is 
similar  to  that  on  the  intestine.  Calcium  concen¬ 
trations  above  normal  have  a  strong  diminution 
effect  on  contraction  of  the  uterus. 

P.  W.  Clutterbuck. 

[Physiological  activity  of]  benzyl  compounds 
and  the  importance  of  substitution  in  the  benzyl 
nucleus  and  the  significance  of  side  chains. 
H.  H.  Jensen  (J.  Pharm.  Exp.  Ther.,  1925,  26, 
123 — 169). — The  following  substances  have  been 
studied  :  3  :  5-di(hydroxymethyl)-p-crc.sol,  3-iso¬ 

propyl  -  6  -  hydroxymethyl  -  m  -  crcsol,  5  -  hydroxy  - 
methyl-2-hydroxybenzaldehyde,  and  2(or  3)-hydroxy~ 
methyl-i-hydroxybcnzaldehydc.  The  last-named  com¬ 
pound,  obtained  by  the  action  of  formaldehyde  on 
p-hydroxybenzaldehyde,  has  m.  p.  133-4°  (corr.), 
and  is  slightly  soluble  in  ether  and  almost  insoluble 
in  chloroform.  The  toxicity  and  physiological  activity 
of  all  four  compounds  are  less  than  those  of  the 
corresponding  substances  without  the  hydroxymethyl 
groups.  The  hydroxymethyl  group  appears  to  be 
chiefly  responsible  for  the  local  anajsthetic  action  of 
benzyl  compounds,  and  its  position  in  the  molecule 
to  be  of  some  importance.  The  introduction  of  a 
hydroxymethyl  group  reduces  the  antiseptic  properties 
of  benzyl  compounds  and  the  anthelmintic  action  of 
phenols.  Bactericidal  and  anthelmintic  properties 
of  benzyl  derivatives  vary  with  the  substituents  in  the 
following  order  of  decreasing  activity  :  hydroxyl, 
aldehydo,  hydroxymethyl.  The  pharmacological 
action  appears  to  correspond  with  that  of  the  most 
active  group  in  the  molecule.  C.  P.  Stewart. 

Substance,  from  the  putrefying  stomach  of  a 
dog,  resembling  atropine  in  Vitali’s  test.  T. 
Sabalitschka  and  W.  Boldt  (Pharm.-Ztg.,  1925, 
70,  1650 — 1651). — A  substance  was  separated  from 
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a  putrefying  dog’s  stomach  and  contents  which  could 
not  easily  be  distinguished  from  atropine  by  Vitali’s 
colour  reaction,  but  was  easily  differentiated  by  the 
physiological  test  on  the  eye  of  a  cat. 

G.  M.  Bennett. 

Inactivation  of  atropine  sulphate  by  rabbit 
serum.  J.  la  Barre  (J.  Pharm.  Exp.  Ther.,  1925, 
26,  259 — 279). — When  atropino  is  added  as  sulphate 
to  rabbit  serum  in  vitro,  about  30%,  as  determined  by 
chemical  or  physiological  methods,  is  inactivated  in 
2 — 0  hrs.  This  is  confirmed  by  the  fact  that  after 
ultrafiltration  of  the  serum-atropine  mixture  about 
00 — 65%  of  the  original  atropine  is  found  in  the 
filtrate.  Further,  tropine  is  formed  during  the  inactiv¬ 
ation  in  amounts  approximately  equivalent  to  the 
atropine  which  disappears.  The  inactivation  of 
atropine  by  rabbit  serum  is  therefore  due  to  hydrolysis 
of  the  alkaloid,  and  not  to  adsorption  by  serum 
colloids  as  suggested  by  van  Leeuwen  and  Zeijdner 
(ibid.,  1921,  17,  121).  W.  0.  Kermack, 

Tolerance  to  arsenic.  E.  Keeser  and  J.  Keeser 
(Arch.  exp.  Path.  Pharm.,  1925, 109,  370 — 377). — The 
hair  of  two  dogs  which  had  become  tolerant  to  arsenic 
was  found  to  contain  considerable  quantities  of 
arsenic,  and  it  is  concluded  that  the  hair  and  the  whole 
ectoderm  must  play  an  important  part  in  the  excretion 
of  arsenic.  S.  I.  Levy. 

Effect  of  sodium  arsenite  on  the  blood-sugar 
concentration  of  the  rabbit  and  dog.  H.  B.  van 
Dyke  (J.  Pharm.  Exp.  Ther.,  1925,  26,  287 — 296). — 
When  sodium  arsenite  solution  is  injected  intra¬ 
venously  in  sublethal  doses  into  a  rabbit,  there 
occurs  a  hyperglycsemia  accompanied  by  a  decrease 
in  the  alkaline  reserve.  The  hyperglycsemia  is 
apparently  due  to  a  liberation  of  dextrose  from  the 
fiver  glycogen  and  is  abolished  by  insulin.  Sodium 
arsenite  injected  into  a  dog,  causes  a  decrease  in 
the  alkaline  reserve  and  often  a  slight  hyperglycsemia . 

W.  O.  Kermack. 

Combination  of  complex  bismuth  salts  in  the 
serum.  H.  Barer  and  E.  Strauss  (Z.  physiol. 
Chem.,  1925,  149,  19 — 29), — Bismuth  circulating  in 
the  blood  is  mainly  in  a  non-diffusible  form,  in  loose 
combination  with  the  euglobulin  fraction  of  the 
serum  proteins.  It  is  also  present  in  a  diffusible 
form.  The  therapeutic  action  is  probably  associated 
with  the  non-diffusible  part,  tho  toxicity  with  the 
diffusible.  Bismuth,  added  in  the  form  of  its  com¬ 
plex  organic  compounds  to  blood-serum  in  vitro,  is 
mainly  taken  up  by  the  euglobulin  fraction  of  the 
serum  proteins,  and  becomes  indiffusible.  Part 
remains  in  simple  solution  as  a  diffusible  salt.  The 
two  portions  are  in  equilibrium,  the  position  of 
which  depends  on  the  reaction  of  the  serum.  The 
presence  of  alkali  favours  salt  formation,  the  presence 
of  acid  the  formation  of  the  protein  complex. 

H.  D.  Kay. 

Absorption,  excretion,  and  distribution  of 
minute  quantities  of  lead.  B,  Behrens  (Arch, 
exp.  Path.  Pharm.,  1925,  109,  332 — 357). — By 
employing  the  radioactive  isotope  of  lead,  thorium-!?, 
the.  determination  of  which  by  radioactive  methods 


is  extremely  delicate,  the  distribution  of  lead  in¬ 
jected  into  mice  and  cats  may  be  quantitatively 
observed.  The  emanation  from  radiothorium  was 
collected  on  platinum  foil,  and  after  equilibrium 
was  established,  the  thorium-!?  was  dissolved  off 
with  hydrochloric  acid.  The  solution,  either  alone 
or  with  ordinary  inactive  lead  chloride,  was  used 
for  the  injections.  The  organs  to  be  examined  were 
ignited,  and  the  activity  of  the  ash  was  compared 
with  that  of  a  suitable  standard  preparation. 

Lead  chloride  introduced  by  the  ear  is  very  slowly 
absorbed,  the  maximum  taken  up  being  about  10% 
of  that  introduced  after  10  hrs. ;  the  amount  absorbed 
is  proportional  to  that  introduced  for  small  quantities 
(up  to  0-25  mg.  for  the  mouse),  but  diminishes  for 
larger  quantities.  The  metal  is  chiefly  excreted  in 
the  faeces;  the  urine  carries  very  little,  and  the 
exhaled  air  none.  The  amount  excreted  is  propor¬ 
tional  within  limits  to  the  concentration  in  the  body. 
The  lead  is  found  chiefly  in  the  fiver,  kidneys,  bones, 
and  gut;  it  is  taken  up  from  the  blood  first  by  the 
liver,  and  by  the  intestine  and  kidneys,  and  accumul¬ 
ates  in  the  compact  substance  of  the  bones  as  it 
disappears  from  the  liver.  S.  I.  Levy. 

Intravenous  silver  therapy.  IV.  Silver-ion 
concentration  in  the  process  of  disinfection  in 
physiological  media.  V.  Oligodynamic  silver 
solutions.  K.  von  Neergaard  (Arch.  exp.  Path. 
Pharm.,  1925,  109,  143—163,  164— 177).— IV.  The 
lethal  effect  of  silver  nitrate  in  aqueous  solution  on 
Bacillus  coli  is  determined,  not  by  the  concentration 
of  the  salt  in  solution,  but  by  its  concentration  in 
relation  to  the  bacteria ;  the  silver-ion  concentration 
necessary  to  inhibit  growth  in  distilled  water  is 
l'2xl0"7;  in  broth,  it  is  1-8  X  10‘9.  This  marked 
difference  is  accounted  for  by  the  supposition  that 
in  broth  (and  also  in  physiological  fluids)  the  toxic 
effect  on  the  bacteria  is  exerted,  not  by  silver  ions 
as  such,  but  by  a  loose  compound  of  silver  and 
sodium  chloride ;  the  power  of  the  bacterial  protein 
to  adsorb  silver  ions  is  sufficient  to  dissociate  this 
compound.  This  explanation  is  supported  by  the 
(potentiometric)  observation  that  during  the  addition 
of  silver  nitrate  to  broth  the  silver-ion  concentration 
does  not  even  momentarily  exceed  the  above- 
mentioned  figure.  The  presence  of  bromide  or 
iodide  in  therapeutic  concentration  must  depress 
that  of  the  silver  ions  to  much  below  the  bactericidal 
level. 

V.  Potentiometrie  determinations  indicate  that 
“  oligodynamic  ”  solutions,  prepared  by  contact 
with  silver,  contain  a  concentration  of  silver  ions 
of  the  order  of  lO^JV ;  the  bactericidal  agent  in  such 
solutions  is  therefore  taken  to  be  a  definite  ionised 
silver  compound ;  an  attempt  was  made  to  deter¬ 
mine  the  nature  of  the  anion  of  this  compound  by 
observing  the  depression  of  the  silver-ion  concen¬ 
tration  on  the  addition  of  foreign  salts  with  various 
anions;  this  has  so  far  not  been  successful  owing 
to  the  large  amount  of  solution  required.  When  a 
clean  silver  electrode  is  immersed  in  distilled  water, 
it  shows  at  first  a  high  potential  which  slowly  falls 
off;  if  the  electrode  has  first  been  covered  with  a 
film  of  silver  sulphide,  the  potential  is  at  first  low, 
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and  rises  fairly  quickly.  The  fall  of  potential  in  the 
first  case  is  ascribed  to  the  gradual  distribution 
throughout  the  solution  of  relatively  insoluble  dis¬ 
sociated  silver  salts,  which  arc  at  first  present  only 
in  a  concentrated  layer  on  the  surface  of  the  electrode  ; 
this  process  is  regarded  as  indicating  the  mechanism 
of  formation  of  an  oligodynamic  solution.  The 
opposite  effect  in  the  second  case  is  due  to  the  sup¬ 
pression  of  the  silver  ions  in  the  neighbourhood  of 
the  electrode,  which  continues  until  the  excess 
of  sulphide  ions  ha§_been  washed  away. 

C.  R.  Harington. 

Enzymes  of  the  skin.  III.  J.  Wohlgemuth. 
Comparison  of  the  enzymes  of  the  skin  of  man 
and  animals  and  the  effect  of  light.  N.  Sugihara 
(Biochem.  Z.,  1925,  163,  260— 270).— The  phenolase, 
diastase,  gelatinase,  and  lipase  activities  of  fresh 
living  skins  are  compared.  The  skin  of  a  number 
of  animals  showed  much  greater  activities,  par¬ 
ticularly  in  respect  to  diastase,  than  did  that  of  man. 
There  was  no  parallel  between  the  enzyme  activities 
of  the  skin  and  of  the  blood.  Suitable  irradiation 
of  the  guinea-pig  with  natural  or  artificial  sunlight 
led  to  an  increase  in  skin  phenolase,  some  decrease 
in  lipase,  and  a  notable  decrease  in  diastase.  X-Rays 
reduced  the  skin  phenolase.  Irradiation  was  without 
effect  on  the  blood  enzymes.  R.  K.  Cannan. 

Enzymes  of  the  human  mammary  gland.  R. 
Tateyama  (Biochcm.  Z.,  1925,  163,  297 — 307). — 
The  enzyme  activities  studied  were  those  of  a  nuclease, 
peptase  (hydrolysis  of  glycyltryptophan),  phosphat¬ 
ase,  amylase,  tributyrasc,  phenolase,  and  of  a 
sucroclastic  enzyme  (production  of  acetaldehyde  from 
sugars).  Peptase  activity  was  not  increased  in  the 
lactating  gland ;  the  others,  particularly  the  amylase, 
were  increased.  The  difference  between  the  tri- 
butyrase  of  tho  gland  and  of  the  blood  is  evidenced 
by  the  insensitivity  of  the  former  to  quinine  and 
atoxyl.  R.  K.  Cannan. 

Influence  of  hydrogen-ion  concentration  on 
dextrin  formation  from  starch  by  purified  malt 
amylase.  T.  Chrzaszcz,  Z.  Bidzinski,  and  A. 
Krause  (Biochem.  Z.,  1925,  160,  155 — 171). — The 
optimal  pa  for  the  action  of  malt  amylase  (probably 
for  other  enzymes  also)  is  not  fixed,  but  depends  on 
a  number  of  conditions,  e.g.,  temperature,  the  law 
of  mass  action,  the  protective  action  of  starch,  and 
on  the  buffering  substances  present.  Over  a  tem¬ 
perature  range  of  20 — 75°,  the  optimal  pa  shifts 
from  4-4  to  5-4.  Conditions  unfavourable  to  amylase 
action  (high  temperature,  lowering  of  the  active 
masses  of  reactants)  shift  tho  optimal  pa  towards 
the  alkaline  side  and  conditions  favourable  to  the 
reaction  shift  it  to  the  acid  side.  The  pa  zone  for 
the  reaction  also  is  not  of  fixed  size,  but  at  lower 
temperatures  (up  to  40°)  is  largo,  extending  on  both 
sides  of  the  optimum,  whilst  with  higher  temperatures 
it  narrows  and  at  G0°  a  sharp  optimum  is  obtained. 
The  reaction  velocity  constant  is  for  each  tem¬ 
perature  dependent  on  the  pK.  Acetate  buffer 
mixture  accelerates  the  reaction  by  21 — 26%  accord¬ 
ing  to  the  temperature.  The  ratio  KJK1  and  the 
temperature  coefficient  for  temperature  intervals 
of  10°  decrease  with  increasing  temperature  and 


approximate  to  the  values  found  for  the  saccharific¬ 
ation  process.  Inactivation  of  amylase  begins  at  tem¬ 
peratures  above  30°  and  is  almost  complete  above 
60 — 65°,  depending  on  pa.  P.  W.  Clutterbuck. 

Autolysis.  V.  P.  Rona,  E.  Mislowitzer,  and 
S.  Seidenberg  (Biochem.  Z.,  1925,  162,  87 — 115). — 
Glycogen  decomposition  during  liver  autolysis  de¬ 
pends  largely  on  the  reaction  of  the  medium.  The 
optimum  pa  is  6-7,  and  variation  on  either  side 
greatly  diminishes  the  amount  of  decomposition, 
particularly  in  acid  solution  (about  pK  3).  The 
amount  of  glycogen  decomposed  usually  exceeds  the 
detectable  reducing  sugar  formed  during  autolysis. 
The  amount  of  inorganic  phosphorus  increases ;  this 
increase  also  depends  on  the  pa.  of  the  medium ; 
it  is  at  its  maximum  in  neutral  or  faintly  acid  solu¬ 
tion,  hut  is  practically  negligible  in  strongly  acid 
(pa.  6)  or  strongly  alkaline  (pK  9)  media.  The  pro¬ 
duction  of  inorganic  phosphates  is  dependent  on  the 
enzymic  decomposition  of  tho  nucleins  and  phosphat- 
ides,  and  is  independent  of  the  breakdown  of  protein 
and  of  glycogen.  The  phosphoric  acid  is  responsible 
for  the  increase  of  acidity  in  the  liver  during  autolysis. 
No  indication  of  the  formation  of  hexosephosphates 
is  obtained.  H.  G.  Reeves. 

Autolytic  decomposition  of  organic  phos¬ 
phorus  compounds  in  the  tissues.  P.  Gyorgy 
(Biochem.  Z.,  1925,  161,  157 — 177). — The  increase 
in  phosphate  occurring  in  unhaemolysed  blood  is  due 
to  the  fermentative  decomposition  of  organic  phos¬ 
phorus  compounds  in  the  corpuscles.  The  effect 
is  more  rapid  if  the  blood  is  hsemolysed;  it  is  in¬ 
hibited  by  sodium  fluoride  and  oxalate,  by  heating 
to  80°,  and  by  saponin.  It  disappears  if  the  reaction 
is  strongly  acid,  and  is  inhibited  at  pa  >  8-4.  Potass¬ 
ium  and  lactates  in  small  concentrations  assist,  whilst 
calcium  and  lactates  in  high  concentrations  retard 
the  hydrolysis.  Similar  effects  are  exerted  by  these 
ions  on  autolysing  extracts  of  liver,  kidney,  brain, 
and  heart  muscle. 

It  is  suggested  that  the  greater  part  of  the  urinary 
phosphate  is  derived  from  the  breakdown  of  organic 
phosphorus  compounds  in  the  kidney  cells. 

C.  Rimington. 

Diastase.  II.  Does  a-diastase  act  like 
p -diastase  ?  IIIa.  Velocity  of  starch  hydro¬ 
lysis  by  a-diastase.  V.  Synievski  (Biochem.  Z., 
1925,  162,  228—235,  236— 244).— II.  a-Diastase  docs 
not  act  like  (3-diastasc.  The  small  (3-diastatic  action 
of  barley  extract  is  attributed  to  the  presence  also 
of  a  small  amount  of  (3-diastase,  and  the  small 
a-diastatic  power  of  malt  extract  after  heating  to 
60 — 61°  is  supposed  to  be  due  to  the  presence  of  a  trace 
of  a-diastase  which  still  remains  after  this  treatment 
(cf.  A.,  1925,  i,  368,  369,  469,  470). 

IIIa.  The  hydrolysis  of  starch  by  a  pure  diastatic 
enzyme  is  not  a  simple  unimolecular  process  analogous 
to  the  sucrose  hydrolysis  by  invertase,  but  is  much 
more  complex.  P.  W.  Clutterbuck. 

Enzymic  hydrolysis  of  sucrose-phosphoric 
acid  into  lsevulose  and  dextrose-phosphoric  acid. 
C.  Neuberg  and  S.  Sabetay  (Biochem.  Z.,  1925, 162, 
479 — 483). — This  hydrolysis  is  effected  by  means  of 


94 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


an  invertase  solution  prepared  by  the  method  of 
Willstatter  and  Racke.  P.  W.  Clutterbuck. 

Affinity  relationships  of  invertases.  V. 
Specificity  of  invertase  and  raffmase.  K. 
Joserhson  (Z.  physiol.  Chem.,  1925,  149,  71 — 93). 
— In  an  endeavour  to  throw  further  light  on  the 
identity  or  otherwise  of  invertaso  and  raffinnse,  the 
inhibition  by  glucosides  of  the  invertase  and  raffinasc 
activity  of  preparations  of  invertase  from  the  yeast 
“bottom  yeast  B”  has  been  investigated.  The 
results  do  not  entirely  agreo  with  those  previously 
given  by  others.  The  presence  of  2  %  of  a-methyl- 
glucoside  in  the  reaction  mixture  causes  a  decrease 
in  the  invertase  activity  to  about  one-tenth  of  the 
original  velocity.  The  raffinase  activity,  however,  is 
only  diminished  to  one-half  by  this  amount  of 
a-methylglucoside.  (3-Mcthylglucoside,  on  the  other 
hand,  checks  raffinase  activity  slightly  more  than 
invertase  activity.  The  percentage  inhibition  of 
invertase  activity  by  a-methylglucosido  does  not 
depend  on  the  concentration  of  sucrose,  w'hercas  in 
the  case  of  the  inhibition  of  invertase  or  raffinase  by 
salicin  the  concentration  of  the  sugar  is  all-important. 
Raffinasc  activity  is  inhibited  to  a  greater  extent 
than  invertase  activity  by  salicin.  Two  types  of 
inhibition  phenomena  are  to  be  distinguished.  First 
inhibition  due  to  combination  of  enzyme  with  in¬ 
hibiting  agent,  a  combination  of  the  same  type  as 
that  between  enzyme  and  substrate ;  secondly, 
inhibition  due  to  changes  in  the '  stability  of  the 
intermediate  enzyme-substrate  complex,  or  due  to 
the  existence  of  some  affinity  between  the  enzyme 
and  inhibitory  agent  of  a  different  character  from 
that  between  enzyme  and  substrate.  Both  types  of 
inhibition  may,  however,  exist  at  the  same  time  in 
a  reaction  mixture,  the  inhibition  of  invertase  activity 
by  the  simultaneous  presence  of  dextrose  and  ethyl 
alcohol  being  a  case  in  point.  H.  D.  Kay. 

Lipolytic  enzymes  in  the  blood  of  pregnant 
women.  F.  Clauser  (Riv.  ital.  ginecol.,  1924,  3, 
83 — 105;  from  Chem.  Zentr.,  1925,  II,  1048). — 
Lipase  is  greatly  decreased  in  the  serum  of  pregnant 
■women,  but  is  as  resistant  to  quinine  and  atoxyl  as 
under  normal  conditions.  The  lipase  in  the  blood 
of  pregnant  women  is  probably  derived  from  the 
liver.  G.  W.  Robinson. 

Lipases  of  the  internal  secretory  organs 
resistant  to  quinine  and  atoxyl.  E.  Herzfeld 
and  W.  Engel  (Bioehem.  Z.,  1925,  160,  172 — 177). — 
The  lipases  detected  in  extracts  of  suprarenals,  testes, 
ovary,  corpus  luteum,  thymus,  and  hypophysis  are 
resistant  to  quinine  and  atoxyl.  Little  difference  in 
degree  of  resistance  is  seen  in  the  enzyme  from 
different  organs  except  in  the  case  of  the  lipases  of 
the  testes  and  ovary,  the  former  being  less  resistant 
to  quinine  than  to  atoxyl,  the  latter  less  resistant  to 
atoxyl  than  to  quinine.  P.  W.  Clutterbuck. 

Effect  of  members  of  the  quinine  group  on 
the  enzymic  functions  of  the  organism,  ttt 
Influence  of  some  quinine  and  carbamide  com¬ 
pounds  on  pancreatic  lipase,  I.  A.  Smorodincev 
and  V.  lv.  Danilov  (Bioehem.  Z.,  1925,  161,  178 — 
194). — The  hydrolysis  of  triaeetin  by  pancreatic 


lipase  both  in  presence  and  in  absence  of  quinine 
and  carbamide  conforms  to  the  laws  of  a  unimole- 
cular  reaction.  Quinine  sulphate  and  hydrochloride 
accelerate,  whilst  carbamide  nitrate  and  chloride 
inhibit  the  hydrolysis.  Free  carbamide  is  -without 
action.  A  double  salt  of  carbamide  and  quinine 
hydrochloride  depresses  the  enzyme  activity  in  small 
concentrations  and  entirely  inhibits  when  above 
0-6%;  C.  Rimington. 

Alterations  in  the  enzyme  activity  of  the  blood. 
L.  Pincussen.  I.  Influence  on  nuclease  and 
lipase.  E.  Coelho  (Bioehem.  Z.,  1925, 161,  71 — 79). 
— Neithor  adrenaline  nor  pilocarpine  alters  the 
nuclease  activity  of  the  blood  in  rabbits,  nor  does 
potassium  or  calcium  chloride  injection,  but  the 
iodised  preparations  “  Novoprotein  ”  and  “  Yatren- 
casein  ”  both  inhibit  the  enzyme.  Hence  it  appears 
that  nuclease  is  derived  from  disintegrating  cells,  not 
from  secretions. 

The  lipolytic  activity,  although  unaffected  by 
adrenaline  or  pilocarpine,  is  increased  by  calcium 
chloride,  to  which  potassium  chloride  is  antagonistic. 
“  Novoprotein  ”  increases,  -whilst  “  Yatrcn-casein  ” 
decreases  the  fat-splitting  power.  Lipase  appears 
therefore  to  proceed  from  some  internal  secretion, 
and  in  support  of  this  is  the  observation  that  in  a 
rabbit  suffering  from  pneumonia  the  lipolytic  pov-er 
of  the  serum  was  even  below  normal. 

C.  Remington. 

Buffers  in  the  study  of  proteases.  I. 
Measurement  of  the  pa  in  the  determination  of 
pepsin  by  Gross’  method.  II.  Influence  of 
buffers  on  the  digestion  of  caseinogen  by  pepsin. 
I.  A.  Smorodincev  and  A.  N.  Adova  (Bull.  Soc. 
Chim.  biol,,  1925,  7,  1060—1067,  1068— 1070).— In 
Gross’  method  (Berlin  klin.  Woch.,  1908,  45,  443), 
in  which  pepsin  is  determined  by  its  action  on  casein¬ 
ogen,  the  protein  itself  exerts  a,  powerful  buffering 
action,  and  the  pn  of  the  solution  is  thereby  kept 
constant.  Determinations  by  electrometric  and 
colorimetric  methods,  using  methyl-violet  and  tro- 
pceolin-00  as  indicators,  are  in  good  agreement. 
Addition  of  other  buffers  is  without  influence  on  the 
digestion  of  caseinogen  by  pepsin  under  the  conditions 
used  by  Gross.  W.  O-  Kermack. 

Influence  of  quinine  preparations  on  the 
fermentative  functions  of  the  organism.  IV. 
Influence  of  quinine  salts  on  pepsin.  I.  A. 
Smorodincev  and  C.  S.  Lemberg  (Bioehem.  Z., 
1925,  162,  266 — 270). — Quinine,  quinine  hydro¬ 
chloride,  hydrobromide,  dihydrobromide,  and  sul¬ 
phate  in  concentrations  of  0-000009 — 0-2%  have 
neither  accelerating  nor  inhibiting  action  on  digestion 
of  caseinogen  by  pepsin,  nor  does  the  presence  of 
quinine  affect  the  pa  of  the  mixture. 

P.  W.  Clutterbuck. 

Activation  and  heat  stability  of  enzymes. 
Relation  between  rennin  and  pepsin.  J.  Wohlge¬ 
muth  and  N.  Sugihara  (Bioehem.  Z.,  1925,  163, 
253 — 259). — The  observation  of  Hizume  (cf.  A., 
1924,  i,  798)  that  activators  of  salivary  amylase 
exert  a  protective  action  against  the  destruction  of 
the  enzyme  by  heat  is  extended  to  rennin  and  its 
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activation  by  calcium.  Although  calcium  does  not 
activate  pepsin,  it  protects  the  latter  against  heat 
destruction.  If  pepsin  and  rennin  are  .not  to  be 
regarded  as  identical,  they  must  at  least  possess  a 
common  nucleus.  R.  K.  Cannan. 

Oxydases.  I.  Formation  of  crystals  of  indo¬ 
phenol-blue  in  the  presence  of  different  colloids. 

II.  Oxydase  reaction  in  surviving  preparations. 

III.  Oxydase  reaction  in  spermatozoa.  E. 
Sereni  (Arch,  fisol.,  1924,  22,  179 — 183,  185 — 189, 
191 — 195 ;  from  Chcm.  Zentr.,  1925,  II,  1047). — I.  The 
observation  of  Reed  (J.  Biol.  Chem.,  1915,  22,  99) 
that  in  the  presence  of  gelatin,  gum  arabic,  and  other 
colloids,  indophenol-blue  is  obtained  from  a-naphthol 
and  p-phenylenediamine,  not  as  crystals,  but  as 
oval  granules,  is  only  partly  confirmed.  For  example, 
ordinary  crystals  are  obtained  in  the  presence  of 
blood-serum.  Inorganic  oxidising  agents  facilitate 
the  formation  of  indophenol-blue  without  affecting 
its  form.  Similar  results  are  obtained  with  diinethyl- 
p-phenylenediamine. 

II.  The  granules  obtainable  by  the  oxydase  reaction 
in  sections  of  animal  tissues  decrease  with  the  time 
of  survival  of  such  tissues. 

III.  Human  spermatozoa  show  during  ripening 
an  increase  in  granules  giving  the  oxydase  reaction. 

G.  W.  Robinson. 

Plant  reductases.  W.  Palladia,  P.  Platischen- 
ski,  and  E.  Elladi  (Bull.  Acad.  Sci.  Russie,  1915, 
13,  309—326 ;  from  Chem.  Zentr.,  1925,  II,  1047). — 
Seeds  and  seedlings  of  peas,  “  hefanol,”  wheat 
seedlings,  and  dried  yeast  were  examined  for  reduct¬ 
ases  by  Lebedev’s  method.  The  reducing  power,  as 
shown  by  the  decolorisation  of  methylene-blue  by  the 
Sterile  water  extract,  increases  proportionately  with 
growth  from  resting  seeds  to  seedlings. 

G.  W.  Robinson. 

Reductase  (dehydrogenase)  of  yeasts.  H.  von 
Euler  and  R.  Nilsson  (Z.  physiol.  Chem.,  1925, 
149,  44 — 51). — The  co-reductase  of  yeast  is  able  to 
induce  reduction  of  methylene-blue,  in  presence  of 
washed  muscle,  and  may  therefore  be  identical  with 
the  co-reductase  of  muscle.  It  is  not,  however, 
identical  with  co-zymase  of  yeast.  It  is  more  easily 
removed  from  a  bottom  yeast  than  from  a  top 
(distillers’)  yeast.  H.  D.  Kay. 

Co-zymases  in  different  fermentations.  A.  I. 
Virtanen  (Ber.,  1925,  58,  [BJ,  2441 — 2445). — 
Co-zymase-free  lactic  acid  bacteria  are  activated  by 
co-zymase  extracts  from  yeast,  muscle,  and  propionic 
acid  bacteria,  whilst  the  latter  are  similarly  affected 
by  the  aqueous  extract  of  lactic  acid  bacteria.  Simi¬ 
larly,  yeast  is  activated  by  dry  preparations  of  Bacillus 
casei  s  and  propionic  acid  bacteria.  In  general,  the 
co-zymases  of  animal  and  vegetable  cells  appear  able 
to  replace  one  another. 

The  ability  of  insulin  to  function  as  co -zymase 
towards  lactic  acid  bacteria  (Virtanen,  A.,  1925,  i, 
753),  but  not  towards  co-zymase-free  yeast  (Euler 
and  Myrback,  Chemie  d.  Zelle  und  Gewebe,  1925, 12, 
57),  remains  unexplained.  H.  Wren, 


Apozymase  and  co-zymase.  Mechanism  of 
phosphorylation.  C.  Nettbero  and  A.  Gott- 
schalk  (Biochem.  Z.,  1925,  161,  244—256). — The 
condensation  of  hexose  with  phosphoric  acid  cannot 
talto  place  in  the  absence  of  a  co-enzyme.  The  poor 
esterification  brought  about  by  some  dried  top 
yeasts  is  due  to  a  deficiency  in  zymase  or  apozymase ; 
thus  addition  of  co-zymase  fails  to  increase  their 
power. 

Acetone  preparations  in  the  case  of  bottom  yeasts 
resemble  the  dried  extracts  in  their  high  esterifying 
ability,  but  the  feeble  power  of  acetone  top  yeasts 
can  be  groatly  enhanced  by  addition  of  boiled  yeast 
juice.  The  participation  of  two  co-factors  in  ester¬ 
ification  is  indicated. 

Boiled  extracts  of  animal  muscle  are  able  to  restore 
the  esterifying  power  of  washed  acetone  bottom 
yeasts.  C.  Remington. 

Fermentation  inhibitor.  K.  Myrback  (Z. 
physiol.  Chem.,  1925,  149,  52 — 59).— The  thermo- 
labile  substance,  found  by  Meyerhof  in  aqueous 
extracts  of  muscle,  which  inhibits  fermentation  of 
dextrose  by  dried  bottom  yeast,  may  be  separated, 
and  to  a  considerable  extent  purified,  by  adsorption 
on  aluminium  hydroxide  or  kaolin.  It  may  be 
recovered  from  the  washed  sorbatc  by  elution  with 
phosphate  buffer  of  6-2.  It  does  not  dialyse  through 
collodion.  Of  the  four  bottom  yeasts  investigated, 
all  were  strongly  inhibited  by  the  unboiled  muscle 
extract,  but  both  the  top  yeasts  investigated  showed, 
not  only  no  inactivation,  but  also  slight  acceleration 
of  fermentation  when  muscle  extract  was  added. 

H.  D.  Kay. 

Action  of  adrenaline  and  related  substances 
on  the  self-fermentation  of  yeast.  H.  Popper 
(Biochem.  Z.,  1925,  162,  271 — 277). — Adrenaline 
(1/20,000)  increases  the  self-fermentation  of  yeast 
(as  measured  by  carbon  dioxide  evolution)  by  about 
30%.  This  action  is  not  specific  for  the  hormone, 
since  other  polyhydric  phenols,  e.g.,  pyrocatechol, 
resorcinol,  and  pyrogallol,  act  in  the  same  way. 
Quinol  is  inactive.  This  action  is,  -within  limits, 
independent  of  the  amount  of  polyhydric  phenol 
added  and  of  the  duration  of  the  experiment.  It 
does  not  occur,  however,  when  dextrose  is  added. 
So  far  as  can  be  determined  by  the  ferric  chloride 
colorimetric  test,  little  or  none  of  the  added  phenol 
disappears  during  fermentation. 

P.  W.  Cltjtterbuck. 

Influence  of  oxygen  on  alcoholic  fermentation 
by  yeast.  O.  Meyerhof  (Biochem.  Z.,  1925,  162, 
43 — 86). — In  sugar-phosphate  solutions  sown  with 
yeast,  simultaneous  measurements  of  oxygen  absorbed 
and  carbon  dioxide  formed  show  that  the  oxidation 
of  1  mol.  of  sugar  protects  4 — 6  mols.  from  ferment¬ 
ation.  This  agrees  with  observations  based  on  the 
oxidation  quotient  of  lactic  acid  and  is  not  concerned 
with  the  oxygen  intake,  but  depends  entirely  on  the 
type  of  yeast  employed.  The  relation  between  sugar 
absorption  and  decrease  in  sugar  decomposition  also 
holds  if  the  reaction  is  hindered  by  hydrocyanic,  acid. 
In  oxygen,  the  amount  of  fermentation  is  increased 
three-  or  four-fold  in  the  presence  of  a  little  hydro- 
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cyanic  acid,  whilst  it  is  slightly  retarded  in  an 
atmosphere  of  nitrogen.  Formation  of  alcohol  is 
checked  by  oxygen  absorption. 

The  effect  of  oxygen  on  fermentation  depends  on 
the  maintenance  by  the  respiration  of  circulation 
of  the  carbohydrate  and  on  the  influence  of  inter¬ 
mediate  products,  viz.,  ethyl  alcohol,  acetaldehyde, 
acetic  acid,  pyruvic  acid,  lactic  acid,  and  methyl- 
glyoxal,  which  are  formed.  p-Hydroxybutyric  acid, 
acetone,  and  aldol  are  without  action.  As  in  muscle, 
the  main  circulation  of  the  carbohydrate  is  not 
through  the  end-products,  but  through  pyruvic  and 
lactic  acids.  H.  G.  Beeves. 

Influence  of  ions  on  the  sugar  assimilation  of 
oxygenated  yeast.  F.  Lieben  and  D.  LAszlo 
(Biochem.  Z.,  1925,  162,  278 — 28S). — Sugar  assimil¬ 
ation  of  oxygenated  shaken  yeast  suspensions 
(cf.  A.,  1922,  i,  502,  1219)  is  increased  by  the  anions 
S04",  CNS',  I',  and  by  the  cations  K\  Ca",  Mg",  but 
decreased  by  the  anion  F',  whilst  the  anions  Cl',  N03', 
and  the  cation  NH4‘  are  indifferent.  The  activity  of 
the  ions  does  not  follow  the  Hofmcister  series  and 
the  effect  does  not  appear  to  be  influenced  by  the 
power  of  the  ions  to  cause  swelling  of  the  protein  of 
the  yeast.  The  effect  is  not  caused  wholly  either  by 
adsorption  of  the  salts  by  yeast,  or  by  change  of 
Pa  effected  by  the  salts,  but  is  due  much  more  to  the 
influence  of  the  ions  themselves.  The  effect  is  not 
obtained  with  higher  external  temperatures  owing 
to  the  more  rapid  completion  of  fermentation  and 
to  the  greater  sensitivity  of  the  yeast  to  salts,  and 
to  get  the  effect  under  these  conditions,  the  duration 
of  the  experiment  and  the  concentration  of  the  salts 
must  be  decreased.  P.  W.  Clutterbuck. 

Fixation  of  atmospheric  nitrogen  by  yeast  as 
a  function  of  hydrogen-ion  concentration.  E.  I. 
Fulmer  and  L.  M.  Christexsen  (J.  Physical  Chem., 
1925,  29,  1415 — 1418). — Yeast  will  grow  on  a  syn¬ 
thetic  medium  with  atmospheric  nitrogen  as  the  sole 
source  of  that  element  (A.,  1923,  i,  115S).  Fixation 
of  the  nitrogen  is  now  shown  to  be,  at  30°,  a  function 
of  the  hydrogen-ion  concentration.  The  medium 
contained  6  g.  of  cane  molasses,  with  0-5  g.  of  di- 
potassium  phosphate  as  a  buffer,  in  100  c.c.  (see 
Christensen  and  Fulmer,  A.,  1925,  i,  1216,  for  method). 
Nitrogen  is  lost  by  the  medium  at  first,  an  actual 
gain  being  shown  only  after  6 — 8  weeks.  This 
probably  accounts  for  the  failure  of  previous  inves¬ 
tigators  to  observe  fixation.  Two  optimal  hydrogen- 
ion  concentrations  occur  at  pa  6-0  and  7-9,  the  latter 
being  the  more  effective.  L.  S.  Theobald. 

Physiological  behaviour  of  acetylmethyl- 
carbinol.  I.  Behaviour  of  acetylmethylcarbinol 
to  yeast.  C.  Neuberg  and  M.  Kobel  (Biochem.  Z., 
1925,  160,  250 — 255). — Acetylmethylcarbinol  as  well 
as  diacetyl  yields  Py-butyleneglycol  on  fermentation. 

P.  W.  Clutterbuck. 

Sulphur-containing  sugar  obtained  by  hydro¬ 
lysis  of  adenylthiosugar.  U.  Susuki  and  T.  Mori 
(Biochem.  Z.,  1925,  162,  413 — 424). — From  an  alco¬ 
holic  extract  of  yeast,  a  substance  containing  sulphur 


is  isolated  which  on  hydrolysis  with  dilute  acid  gives 
adenine  and  a  thiosugar,  claimed  to  be  methi/llhio- 
pentose.  This  gives  the  furfuraldehyde,  Bial’s,  and 
phloroglucinol  tests,  a  white  precipitate  with  silver 
nitrate  and  gold  chloride,  an  osazone,  in.  p.  159 — 160°, 
an  uncrystallisablo  triacetyl  derivative,  a  dibenzoyl 
derivative,  m.  p.  1S5°,  and  on  reduction  with  amalgam 
gives  a  thiosugar  alcohol,  C6H1404S,  m.  p.  115—117°, 
which  yields  a  dib&nzylidcne  derivative,  m.  p.  135 — 
136°.  On  evaporation  of  the  thiosugar  with  con¬ 
centrated  nitric  acid  in  presence  of  traces  of  vanadium, 
a  32%  yield  of  oxalic  acid  is  obtained,  but  if  dilute 
(d  T15)  nitric  acid  be  used  (in  absence  of  vanadium) 
a  monocarboxylic  acid,  CGH1206S,  m.  p.  1S3 — 1S4°,  is 
obtained.  When  the  aqueous  solution  of  the  thio¬ 
sugar  is  treated  with  bromine  until  no  more  is 
absorbed,  then  carefully  neutralised  and  warmed  with 
phenylhydrazine,  the  osazone  of  the  corresponding 
sulphoxy-sugar,  Clf,H2203N4,  m.  p.  223 — 224°  (de¬ 
comp.),  is  obtained.  Determination  of  the  ~SMe 
group  gives  positive  but  not  quantitative  results. 

P.  W.  Clutterbuck. 

Quantitative  enzyme  measurements  in  micro¬ 
organisms.  I.  Catalase  content  of  bacteria. 
A.  I.  Vertanen  and  H.  Karstrom  (Biochem.  Z., 
1925,  161,  9 — 46). — The  decomposition  of  hydrogen 
peroxide  by  bacteria  follows  the  course  of  a  uni- 
molecular  reaction.  The  velocity  constant  [h)  is 
proportional  to  the  number  of  cells,  but  independent 
of  substrate  concentration.  The  catalase  activity 
(C.  A.)—k-z-  number  of  cells.  Trustworthy  comparisons 
of  the  C.  A.  of  different  bacteria  can  be  made  and  the 
influence  of  various  conditions  on  this  quantity 
determined. 

The  C.  A.  is  a  measure  of  catalase  content,  and  is 
not  raised  by  drying,  warming,  or  by  the  action  of 
protoplasmic  poisons.  The  susceptibility  of  the 
enzyme  towards  hydrogen  peroxide  differs  in  different 
species ;  in  no  case,  however,  is  there  much  destruc¬ 
tion  in  a  concentration  of  Ar/100.  Similar  differences 
appear  in  comparing  the  effect  of  temperature  and 
growth  on  catalase  content  in  different  species.  Old 
cultures  show  a  greater  catalase  content  than  young 
ones  do,  but  this  appears  to  be  due  to  autolysis  of 
dead  cells.  The  presence  or  absence  of  dextrose 
does  not  affect  the  C.  A.,  whilst  Bacillus  prodigiosus 
and  B.  lactis  amari  have  a  higher  C.  A.  after  anaerobic 
as  compared  with  aerobic  growth,  indicating  possibly 
that  catalase  is  also  necessary  in  anaerobiosis  or, 
alternatively,  that,  although  then  functionless,  it  is 
still  produced  by  the  cell.  In  young  cultures, 
catalase  is  confined  to  the  cells,  whilst  its  presence  in 
the  medium  in  older  ones  may  be  accounted  for  by 
autolysis.  C.  Bimihgtox. 

Metabolism  of  acid-fast  bacteria.  VI. 
Influence  of  ca  on  the  growth  of  acid-fast 
bacteria  in  simple  artificial  media.  S.  Kondo 
(Biochem.  Z.,  1925,  162,  171 — 180). — Experiments 
were  carried  out  with  several  members  of  this  class 
of  bacteria  and  it  was  found  that  the  better  the 
nourishment  of  the  bacteria  the  easier  it  was  for  them 
to  overcome  an  unfavourable  hydrogen-ion  con¬ 
centration.  H.  G.  Beeves. 
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Mechanism  of  lactic  acid  formation  by 
bacteria.  C.  Neuberg  and  G.  Gorr  (Biochem.  Z., 
1925,  162,  490 — 495). — The  conversion  of  mcthyl- 
glyoxal  into  lactic  acid  by  Bacillus  coli  is  quantitative. 

P.  W.  Clutterbuck. 

Action  of  Bacillus  pesfis  (Yersin)  on  carbo¬ 
hydrates.  It.  Pons  (Ann.  Inst.  Pasteur,  1925,  39, 
884—887). — Bacillus  pestis  produces  acid  in  maltose, 
mannitol,  and  dextrose  media;  it  does  not  ferment 
lactose  or  sucrose.  H.  J.  Channon. 

Production  of  diphtheria  toxin  in  Martin's 
broth.  S.  Schmidt  (Ann.  Inst.  Pasteur,  1925,  39, 
875 — 883). — Martin’s  broth  possesses  many  advan¬ 
tages  over  other  broths  employed  for  the  production 
of  diphtheria  toxin.  It  is  cheaply  prepared  and 
gives  a  large  yield  of  toxin,  which  is  constant  in 
properties  and  has  good  antigenic  power.  Its  clear¬ 
ness  renders  easy  the  reading  of  the  end-point  of  an 
agglutination  reaction.  H.  J.  Channon. 

Origin  of  carbamide  produced  by  lower  fungi. 
N.  N.  Ivanov  (Biochem.  Z.,  1925,  162,  425-^40).— 
The  carbamide  formed  by  pure  cultures  of  several 
lower  fungi  arises  from  arginine  and  not  from  other 
amino-acids.  When  arginine  is  the  source  of  carbon 
and  nitrogen  during  the  growth  of  Aspergillus  niger , 
half  of  the  nitrogen  appears  as  ammonia  and  half  as 
carbamide.  These  ureasc-frcc  cultures  can  be  used 
for  the  determination  of  arginine  in  proteins  and 
their  degradation  products.  P.  W.  Clutterbuck. 

Protein  of  the  protoplasm  of  Myxomycetcv. 
N.  N.  Ivanov  (Biochem.  Z.,  1925,  162,  441 — 454). — 
Partial  acid  hydrolysis  of  the  protoplasm  of  Myxo¬ 
mycetce  results  in  a  16-25%  yield  of  a  protein,  soluble 
in  water  and  in  SO — 85%  alcohol  and  containing 
16-77%  of  nitrogen.  This  protein  is  similar  in  all  its 
properties  to  that  obtained  from  higher  fungi.  The 
total  nitrogen  content  of  the  plastin  of  Myxomycetce 
of  different  origin  varies  from  10%  to  12-74%  and  the 
phosphorus  content  from  0-32%  to  1-34%.  Plastin 
often  contains  a  carbohydrate  insoluble  in  water 
which  is  hydrolysable  to  dextrose  by  acids  and  by 
taka-diastase.  The  protein  content  of  plastin  never 
exceeds  38-58%.  P.  W.  Clutterbuck. 

Trehalose  and  trehalase  in  Myxomycetce. 
N.  N.  Ivanov  (Biochem.  Z.,  1925,  162,  454 — 458). — 
Myxomycetce  usually  contain  trehalose,  but  trehalase 
is  not  always  also  present.  Reticularia  lycoperdon  con¬ 
tains  2  •  1 9  %  of  trehalose  on  the  dry  weight .  Enzymes, 
e.g.,  urease  and  trehalase,  appear  or  disappear  accord¬ 
ing  to  the  needs  of  the  plant,  their  presence  or  absence 
depending  on  the  medium.  P.  W.  Clutterbuck. 

Hormonal  action  of  choline  on  the  motor 
.function  of  the  alimentary  tract.  I.  E.  Abder- 
halden  and  H.  Paitrath  (Pfluger’s  Archiv,  1925, 
207,  228 — 240;  from  Chem.  Zentr.,  1925,  II,  934). — 
The  total  amount  of  choline  yielded  by  a  portion  of 
intestine  is  unaltered  by  stimulation  produced  by 
stretching.  The  Auerbach  plexus  appears  to  regulate 
the  formation,  or  at  least  the  output,  of  choline. 
The  significance  of  choline  as  the  hormone  of  intestinal 
peristalsis  is  thus  confirmed.  G.  W.  Robinson. 


Hormonal  action  of  choline  on  the  motor 
functions  of  the  alimentary  tract.  II.  E. 
Abderhalden,  H.  Paffrath,  and  H.  Sickel 
(Pfluger’s  Archiv,  1925,  207,  241—253 ;  from  Chem. 
Zentr.,  1925,  II,  934 — 935;  cf.  preceding  abstract). — 
The  authors  have  attempted  to  demonstrate  tho 
existence  under  different  conditions  of  enzymes 
capable  of  effecting  the  synthesis  of  choline  esters 
from  choline  and  organic  acids.  In  the  place  of 
organic  acids,  acetaldehyde  was  also  used.  The 
occurrence  of  such  enzymes  was  not  clearly  proved, 
although  there  was  evidence  of  a  fermentative 
synthesis  of  acetaldehyde  and  choline  to  acetyl¬ 
choline.  The  following  new  compounds  were  pre¬ 
pared  :  n -hexoylbromoethanol,  b.  p.  148 — 150°/11  mm. ; 
choline  kexoate  bromide,  CsH11-C02-[CH2]2tNMe3Br, 
hygroscopic,  dccomp.  at  180 — 200°;  bromocthyl 
pnlmitate,  m.  p.  61°;  choline  pahnitate  bromide , 
m.  p.  72°;  bromoethyl  stearate,  in.  p.  76°;  choline 
stearate  bromide,  m.  p.  79°;  dicholine  carbonate  di¬ 
bromide,  C0[0-CH2-CH2,NMe3Br]2,  crystals,  m.  p. 
296°  (decomp.) ;  dicholine  orthophosphate  dibromide, 
0H-P0[0-CH2-CH2'NMe3Br]2,  m.  p.  166°  (dccomp.); 
choline  ethyl  orthophosphate  bromide, 

0H-P0(0Et)(0-CH2-CH2-l\'Me,Br) ; 
chloroethyl  glycollate,  b.  p.  156 — 160  ,  chloroethyl 
lactate,  b.  p.  218 — 220°;  chloroethylglycine  hydro¬ 
chloride,  m.  p.  150°.  The  ester  bromides  were  pre¬ 
pared  by  way  of  the  bromocthyl  esters  (Eourncau 
and  Page,  A.,  i,  1914,  938).  The  effect  of  the 
different  compounds  obtained  on  the  surviving 
intestine  was  investigated.  The  bromides  of  choline 
palmitate,  choline  stearate,  dicholine  carbonate, 
dicholine  diphosphate,  choline  ethyl  phosphate,  and 
choline  lactate  equalled  choline  bromide  in  their 
effect.  The  ester  bromides  of  n-hcxoic  acid  and 
glycollic  acid  were  twice  and  cholineglycine 
bromide  10  times  as  effective  as  choline  bromide. 
Chloroaeetylcholine  is  300  times  weaker  in  its  effect 
than  acetylcholine.  G.  W.  Robinson. 

Chemical  properties  of  insulin.  D.  A.  Scott 
(J.  Biol.  Chem.,  1925,  65,  601 — 616). — Insulin  is 
inactivated  by  shaking  in  alkaline  solution  with 
carbon  disulphide  and  benzoyl  chloride,  and  by  treat¬ 
ment  with  nitrous  acid ;  formaldehyde  in  cold  acid  solu¬ 
tions  causes  partial  inactivation ;  the  effect  increases 
with  rise  of  temperature  and  is  complete  in  alkaline 
solution ;  inactivation  is  also  produced  by  other 
reducing  agents ;  all  these  changes  appear  to  be 
irreversible.  Extraction  of  pancreas  with  acid  alco¬ 
hol,  precipitation  by  ammonium  sulphate,  re-solution 
in  acid  alcohol,  and  re-precipitation,  followed  by  a 
fractional  precipitation  at  different  acidities,  and 
finally  with  trichloroacetic  acid,  gave  a  product 
which  contained  25,000  units  of  insulin  per  g.  The 
product  has  C  50-5,  H  6-6,  N  14-0,  and  ash  0-4%; 
it  contains  tryosine  10-0,  tryptophan  0-81%;  it  gives 
positive  reactions  for  protein,  negative  for  carbo¬ 
hydrate  and  phosphorus.  Figures  are  given  for  the 
nitrogen  distribution  by  the  method  of  Van  Slyke. 

C.  R.  Harington. 

Chemical  composition  of  insulin.  E.  Glaser 
and  G.  Halpern  (Biochem.  Z.,  1925,  161,  121 — 
127). — Insulin  preparations  were  purified  by  dialysis, 


98 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


then  hydrolysed,  and  the  nitrogen  distribution  deter¬ 
mined  by  the  method  of  Van  Slykc.  Besides  melanin, 
ammonia,  lysine,  arginine,  and  histidine  were  present, 
but  more  than  50%  of  the  total  nitrogen  occurred 
in  the  filtrate  from  the  above  bases.  Evidence 
was  obtained  for  the  presence  of  leucine,  whilst 
glutamic  acid  and  aspartic  acid  appeared  to  be 
present.  Cystine  and  tyrosine  were  absent,  neither 
could  choline  be  demonstrated  in  a  sample  of  insulin 
picrate.  Of  the  colour  tests,  only  the  Millon  and 
Pauly  reactions  were  positive. 

C.  Remington. 

Dialysis  and  adsorption  of  insulin.  E.  Dinge- 
MANSE  (Biochem,  Z.,  1925,  163,  412 — 421), — Insulin 
is  completely  retained  by  collodion  membranes, 
whilst  in  acid  solution  traces  penetrate  parchment 
paper.  Insulin  preparations  may  be  partly  purified 
from  protein  by  electrodialysis  up  to  an  activity 
represented  by  0-05  mg.  dry  weight  per  unit.  Kaolin 
partly  adsorbs  insulin  from  solutions  of  impure 
preparations  of  high  dry  weight  per  unit.  Charcoal 
is  an  effective  adsorbent  for  insulin  in  both  acid  and 
neutral  solution.  Only  traces  can  be  again  removed 
by  glacial  acetic  acid,  80%  alcohol,  or  buffer  mixtures 
of  p,i  8.  R.  K.  Cannan. 

Stability  of  insulin  to  beat  and  some  of  its 
chemical  properties.  E.  Dingemanse  (Biochem. 
Z.,  1925,  163,  422— 427).— In  JY/100-hydrochloric 
acid  insulin  was  little  affected  by  boiling  for  1  hr., 
but  lost  up  to  half  of  its  activity  after  2  hrs.  After 
2  hrs.’  boiling  in  JV/10-hydrochloric  acid,  the  activity 
was  much  reduced,  whilst  the  same  period  in  boiling 
25  %  acid  led  to  almost  complete  destruction.  Acetyl¬ 
ation  and  benzoylation  gave  no  definite  products, 
but  almost  completely  destroyed  the  activity  of  the 
insulin.  R.  K,  Cannan. 

Biocatalysts  concerned  in  carbohydrate  break¬ 
down.  H.  von  Euler,  E.  Jorpes,  and  K.  Myrback 
(Z.  physiol.  Chem.,  1925,  149,  60 — 64). — Highly 
purified  specimens  of  the  co-enzyme  of  yeast  fer¬ 
mentation  display  no  insulin-like  activity  on  adminis¬ 
tration  to  rabbits  or  mice.  H.  D.  Kay. 

Effect  of  injection  of  secretin-like  plant 
extracts  on  the  intermediary  metabolism  of 
carbohydrates.  M.  Dobrefe  (Biochem.  Z.,  1925, 
161,  80 — 90). — The  hyperglycannia  of  pigeons  fed 
on  a  diet  deficient  in  vitamin-jB  is  markedly  increased 
by  injections  of  secretin-containing  extracts  of  spinach. 
The  blood-sugar  curve  reaches  its  maximum  in  1| — 
2  hrs.  after  the  injection.  In  normal  animals  (pigeon, 
dog)  the  effect  is  less  pronounced.  Anal  injection  of 
the  plant  extract  fails  to  produce  secretion  of  gastric 
juice  in  starving  animals.  In  its  action  on  the  gly¬ 
cogen  reserves  etc.  plant  secretin  appears  to  be  antag¬ 
onistic  to  insulin.  C.  Rmengton. 

Photoactivation  of  vitamin-A,  cholesterol, 
fats,  and  other  substances  by  ultra-violet  light. 
S.  Hamano  (Biochem.  Z.,  1925,  163,  438 — 444). — 
After  irradiation  for  24  hrs.  with  the  mercury- vapour 
quartz  lamp,  a  number  of  substances  were  found  to 
affect  a  photographic  plate  in  the  dark.  Cholesterol, 
cod-liver  oil,  butter,  olive  oil,  oleic  acid,  camphor. 


borneol,  menthol,  and  cinnamic  acid  were  thus 
activated.  Negative  results  were  obtained  with 
carbohydrates,  amino-acids,  saturated  fatty  acids, 
anthracene,  naphthalene,  cetyl  alcohol,  and  salicylic 
and  succinic  acids.  R.  K.  Cannan. 

Vitamin-/?.  P.  A.  Levene  and  B.  J.  C.  van  der 
Hoeven  (Chem.  Weekblad,  1925,  22,  575 — 576). — 
After  examination  of  the  various  methods  of  concen¬ 
trating  vitamin-B  by  adsorption,  the  silica-gel  method 
was  selected;  this  gives  an  extract  2000  times  as 
strong  as  the  original  yeast,  measured  by  the  increase 
in  weight  of  albino  rats  fed  for  3  days  on  a  diet 
including  the  extract,  after  being  fed  on  vitamin-jB 
free  foods  for  3  weeks.  The  product  obtained  was 
not  homogeneous,  and  no  conclusions  could  be  reached 
as  to  the  structure  or  even  the  qualitative  composition 
of  the  vitamin.  S.  I.  Levy. 

Cholesterol  content  of  the  tissues  of  pigeons 
suffering  from  cyanide  poisoning  and  vitamin-JB 
deficiency.  N.  Messerle  (Z.  physiol.  Chem.,  1925, 
149,  103 — 110).— Pigeons  suffering  from  chronic 
hydrocyanic  acid  poisoning  have  more  cholesterol 
in  their  tissues,  both  relatively  and  absolutely,  than 
normal  pigeons.  Vitamin-B  deficiency  increases  the 
cholesterol  content  to  an  even  greater  extent. 

H.  D.  Kay. 

Relation  between  water  content  and  photo¬ 
synthesis.  R.  H.  Dastur  (Ann.  Bot.,  1925,  39, 
769 — 786;  cf.  A.,  1924,  i,  1392). — Apparatus  for 
measuring  the  rate  of  carbon  dioxide  assimilation  of 
leaves  has  been  modified  to  allow  of  the  leaf  remaining 
attached  to  the  plant  w-ithout  alteration  of  the  con¬ 
ditions  of  temperature,  atmospheric  composition, 
humidity,  etc.,  a  new  type  of  leaf  chamber  being 
devised  for  the  purpose.  If  the  rate  of  carbon  dioxide 
assimilation  by  leaves  of  the  same  species  be  plotted 
against  the  water  content,  the  points  lie  very  nearly 
on  a  straight  line,  the  slope  of  which  is  different  for 
different  species  or  varieties  of  the  same  species, 
those  with  a  low  water  content  assimilating  more 
rapidly  than  those  with  a  higher  water  content.  It 
is  held  that  one  of  the  internal  factors  tending  to 
terminate  the  life  of  the  leaves,  and  ultimately  of  the 
plant,  may  be  an  inefficiency  of  the  conducting 
system,  leading  to  a  shortage  of  water  in  the  leaves 
and  thus  to  decreased  carbon  dioxide  assimilation. 

C.  P.  Stewart. 

Detection  of  acetaldehyde  as  an  intermediate 
stage  in  the  anaerobic  respiration  of  higher 
plants.  C.  Neuberg  and  A.  Gottschalk  (Bio¬ 
chem.  Z.,  1925,  160,  256 — 260). — When  seeds  ger¬ 
minate  out  of  contact  with  air,  a  considerable  amount 
of  alcohol  and  traces  of  acetaldehyde  are  obtained. 
If  calcium  sulphite  is  added  to  the  system,  about 
50  times  as  much  acetaldehyde  is  obtained,  but  the 
amount  of  alcohol  decreases.  The  decrease  in  amount 
of  alcohol  is  only  in  part  accounted  for  by  the  excess 
of  acetaldehyde,  the  deficit  chiefly  resulting  from  the 
depression  of  the  fermentation  process  by  the  sulphite. 
Acetaldehyde  is  considered  to  be  the  intermediate  in 
alcohol  formation.  P.  W.  Clutterbuck. 
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Cell  respiration.  IV.  Oxidation  mechanism 
of  potato.  A.  von  Szent-Gyorgyi  (Biochem.  Z., 
1925,  162,  399—412). — The  guaiacum  reaction  with 
potato  results  from  the  oxidation  by  oxydase  of  a 
pyroeatechol  to  an  o-diketoquinone,  which  directly 
oxidises  the  guaiacum  reagent  without  assistance 
from  peroxides  or  peroxydases.  In  the  oxydase 
system  of  the  potato  is  present,  besides  the  pyro- 
catechol,  another  substance,  “  tyrin,”  probably  a 
respiratory  pigment,  the  leuco-base  of  which  is 
oxidised  directly  to  the  pigment  by  diketoquinone. 
Tyrin  is  present  in  warm-blooded  tissues  and  its 
properties  are  discussed.  P.  W.  Clutterbuck. 

Catabolism  of  starch  in  mesophyll  and  guard 
cells.  S.  Strugger  and  F.  Weber  (Ber.  deut.  bot. 
Ges.,  1925,  43,  431 — 438). — In  the  mesophyll  cells 
of  the  leaves  of  Ranunculus  ficaria,  the  breaking  down 
of  starch  is  accelerated  by  the  addition  of  0-1M- 
calcium  or  potassium  chloride  to  the  nutrient  medium  ; 
these  salts,  however,  are  mutually  antagonistic  in 
their  effect  on  the  starch  breakdown  in  the  guard  cells, 
potassium  chloride  accelerating,  and  calcium  chloride 
having  an  inhibitory  effect.  Calcium  chloride  inhibits 
also  the  opening  of  the  stomata.  H.  J.  Channon. 

Melilotoside,  the  glucoside  from  which  is 
formed  coumaric  acid,  extracted  from  the 
flowers  of  Melilotus  altissima  and  of  M.  arvensis. 
C.  Charaux  (Bull.  Soc.  Chim.  biol.,  1925,  7,  1056— 
1059). — From  the  flowers  of  these  plants  melilotoside, 
pisHigOgjHgO, m.p.  240 — 241° (decomp. ),[a]D  —64-10°, 
is  obtained  in  yields  of  0-5  g.  and  0-28  g.,  respectively, 
of  crude  compound  per  100  g.  of  dry  flowers.  It  has 
a  bitter  taste,  is  readily  soluble  in  hot  and  sparingly 
soluble  in  cold  water,  has  marked  acid  properties, 
and  forms  a  crystalline  lead  salt.  When  hydrolysed 
by  emulsin,  or  by  heating  with  dilute  mineral  acids, 
it  yields  1  mol.  of  coumaric  acid  and  1  mol.  of  dextrose, 
and  therefore  is  assigned  the  formula 

COgH-CHICH-CgH^O-CgHjjOj. 

W.  O.  Kermack. 

Plant  phosphatides.  II.  Water-soluble  phos- 
phatides  of  Aspergillus  oryzee.  V.  Grafe  and 
H.  Magistris  (Biochem.  Z.,  1925,  162,  366—398).— 
Water-soluble  phosphatides  are  obtained  by  dialysis 
of  Aspergillus  oryzee  and  are  separated  into  several 
fractions  :  (1)  The  substance  precipitable  by  lead 
acetate  in  neutral  solution :  a  monoaminomono- 
phosphatide,  lead  salt,  C48H95015NPPb2,  P:N= 
1  :  1-21,  giving  on  hydrolysis  oleic,  palmitic,  and 
phosphoric  acids,  betaine,  glycerol,  and  dextrose; 
the  same  phosphatide  is  precipitated  from  neutral 
solution  by  cadmium  chloride.  Precipitated  by 
benzene  from  its  alcoholic  solution,  its  composition 
becomes  C^HggO^NP,  P  :  N=1  ;  1,  and  it  gives  the 
same  products  on  hydrolysis.  (2)  The  solution 
from  (1)  is  made  alkaline  with  ammonia  and  pre¬ 
cipitated  with  more  lead  acetate.  The  lead  salt  of 
diaminomonophosphatide  is  obtained,  composition 
CjjHgoOgNgPPbg,  P  :  N=1 ;  2-01,  which  on  hydrolysis 
gives  choline,  betaine,  palmitic  and  phosphoric  acids, 
and  glycerol.  (3)  Alcohol  precipitation  of  the  filtrate 
from  (2)  gives  a  monoaminomonophosphatide  which 
on  hydrolysis  yields  choline,  a  solid  fatty  acid, 


succinic  acid,  phosphoric  acid,  and  dextrose.  P  :  N= 
1  :  0-96.  (4)  The  filtrate  from  (3)  contained  either 

another  phosphatide  or  a  series  of  hydrolytic  products, 
P  :  N=1  :  5.  On  hydrolysis,  choline,  adenine,  oleic, 
linoleic,  palmitic,  and  phosphoric  acids,  glycerol,  nnd 
dextrose  were  obtained.  P.  W.  Clutterbuck. 

Influence  of  media  on  germination  of  seeds  in 
absence  of  calcium.  R.  Cerighelli  (Compt.  rend., 
1925,  181,  728 — 730). — Under  the  conditions  studied, 
namely,  sterilisation  or  non-sterilisation  of  the  seeds, 
immersion  or  non-immersion  in  water  or  in  water- 
vapour,  peas  germinate  and  grow  more  rapidly  in 
the  presence  of  calcium  salts.  L.  F.  Hewitt. 

Mercurialis.  III.  Physiological  significance 
of  the  chromogen.  P.  Haas  and  T.  G.  Hill  (Ann. 
Bot.,  1925,  39,  861—865;  cf.  A.,  1925,  i,  759).— The 
colourless  chromogen  extracted  from  Mercurialis  is 
named  “  hermidin.”  It  is  readily  oxidised  by  air  to 
blue  “  eyanohermidin  ”  and  thence  to  yellow  “  ehryso- 
hermidin,”  the  two  stages  of  oxidation  requiring 
equal  amounts  of  oxygen.  Chrysohermidin  is  reducible 
by  an  aluminium-mercury  couple  to  eyanohermidin 
and  thence  to  hermidin.  A  mechanism  exists  in 
Mercurialis  for  the  reduction  of  eyanohermidin,  and 
it  is  suggested  that  the  chromogen  plays  some  part 
in  the  absorption  and  transfer  of  oxygen  in  the  plant. 

C.  P.  Stewart. 

Plant  cuticle.  II.  B.  Lee  (Ann.  Bot.,  1925,  39, 
755 — 768). — Cutin,  unlike  suberin,  contains  neither 
phellonic  acid  nor  glycerol.  It  is  a  complex  mixture 
of  fatty  acids  both  free  and  combined  with  alcohols, 
soaps,  unsaponifiable  material  which  probably  con¬ 
tains  higher  alcohols,  resinous  and  tannin-like 
substances.  Hydroxy-acids  are  present  in  greater 
amount  than  normal  fatty  acids,  a  fact  which  may  be 
due  to  oxidation  during  the  deposition  of  the  cuticle. 

C.  P.  Stewart. 

Nitrogenous  constituents  of  alfalfa  (lucerne). 
H.  B.  Vickery  (J.  Biol.  Chem.,  1925,  65,  657—664; 
cf.  A.,  1925,  i,  1370). — The  precipitate  obtained  from 
“  alfalfa  filtrate  ”  by  mercuric  acetate  and  sodium 
carbonate  was  decomposed  and  the  resulting  solution 
treated  with  phosphotungstic  acid,  yielding  a  filtrate 
which  contained  the  asparagine  and  amino-acids. 
From  this  filtrate  were  isolated  directly  asparagine 
0-411%  and  tyrosine  0-0027%,  calculated  on  the 
weight  of  dry  plant;  after  hydrolysis  with  20% 
hydrochloric  acid,  there  were  further  obtained  aspartic 
acid  0-112,  phenylalanine  0-019,  serine  0-055,  leucine 
0-0472,  valine  0-0658,  and  alanine  0-0265%  of  the 
dry  plant.  Assuming  the  aspartic  acid  to  have  been 
formed  by  hydrolysis  from  asparagine,  the  amount  of 
the  latter  accounts  for  77-1%  of  the  amide  nitrogen, 
and  the  sum  of  the  substances  isolated  makes  up 
29-5%  of  the  solids  and  54-8%  of  the  total  nitrogen 
of  the  amino-acid  fraction.  Serine  and  alanine  are 
here  for  the  first  time  recorded  as  constituents  of  a 
plant  juice.  C.  R.  Harington. 

Absolute  and  percentual  alkaloid  content  of 
various  parts  of  Lttpinus  luleus  L.  during 
growth.  T.  Sabalitschka  and  C.  Jungermann 
(Biochem.  Z.,  1925,  163,  445 — 456). — The  total 
alkaloid  (lupinine  and  lupinidine)  and  its  distribution 
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in  various  parts  of  the  plant  were  traced  from  the 
seed  through  IS  weeks  of  growth.  The  total  alkaloid 
in  the  plant  and  in  its  various  parts  increases,  after 
an  initial  decline  in  the  first  2  weeks,  to  a  maximum 
in  14  weeks.  The  variations  in  the  concentrations 
of  alkaloid  in  the  various  parts  were  less  regular. 

R.  Iv.  Cannax. 

Application  o!  fluorescence  phenomena  in 
biological  chemistry.  R.  Fabre  (Bull.  Soc.  Chim. 
biol.,  1925,  7, 1024 — 1037). — The  fluorescent  properties 
of  certain  substances  under  ordinary  or,  more  par¬ 
ticularly,  under  ultra-violet  illumination  may  bo  used 
for  their  qualitative  and  quantitative  investigation. 
Details  are  given  of  the  application  of  the  method  to 
the  investigation  of  the  elimination  in  the  urine  of 
such  alkaloids  as  hydrastine  or  quinine,  the  alkaloid 
in  the  former  case  being  oxidised  to  hydrastinine  by 
agitation  of  the  solution  of  the  sulphate,  in  the  presence 
of  air,  before  examination.  The  method  has  further 
been  applied  to  the  detection  of  salicylic  acid  in  the 
milk  after  administration  of  aspirin,  and  to  the 
investigation  of  small  quantities  of  hannatoporphyrin 
such  as  are  found  in  the  Harder  gland  of  the  rat. 

W.  0.  Kermack. 

Pyrotannic  acid  method  for  determination  of 
carbon  monoxide  in  blood  and  in  air.  R.  R. 

Sayers  and  W.  P.  Yant  (U.S.  Bur.  Mines,  Tech. 
Paper  373). — Blood  is  diluted  to  twenty  times  its 
volume,  a  mixture  of  tannin  and  pyrogallol  is 
added,  and  the  colour  of  the  solution  matched  against 
the  colours  produced  by  bloods  containing  known 
amounts  of  carbon  monoxide,  or  against  artificial 
standards.  Carbon  monoxide  in  air  is  determined 
by  shaking  a  sample  of  air  with  fresh  blood  and 
determining  the  amount  of  carbon  monoxide  in  the 
blood  as  above,  whence  the  partial  pressure  of  carbon 
monoxide  in  the  air  may  be  calculated. 

L.  F.  Hewitt. 

Absorption  of  oxygen  by  pyrogallol.  E.  vox 
Kovacs-Zork6czy  (Biochem.  Z.,  1925,  162,  161 — 
16S). — Determinations  of  the  oxygen-absorbing 
capacity  of  pyrogallol  by  means  of  Barcroft's  differ¬ 
ential  apparatus  were  carried  out.  In  making  the 
pyrogallol  solutions,  the  alkali  was  varied,  sodium, 
potassium,  and  barium  hydroxides  being  used  and  the 
efficiency  of  the  solutions  compared.  As  a  mean  of 
some  thirty  experiments  it  was  found  that  2  g.-mol. 
of  pyrogallol  absorb  5  atoms  of  oxygen. 

H.  G.  Reeves. 

Micro-determination  of  base  in  blood  and 
biological  materials.  W.  C.  Stadie  and  E.  C. 
Ross  (J.  Biol.  Chem.,  1925,  65,  735 — 754).- — A  modi¬ 
fication  of  the  method  of  Fiske  (A.,  1922,  ii,  408),  in 
which  an  aliquot  portion  of  the  filtrate  from  the 
benzidine  sulphate  is  titrated  instead  of  the  precipitate 
itself.  Phosphates  do  not  interfere  with  the  method 
unless  present  in  greater  amount  than  10  equivalents 
for  every  100  equivalents  of  base :  if  present  in  greater 
amount,  they  are  removed,  after  the  incineration,  by 
precipitation  with  ferric  ammonium  sulphate,  the 
excess  of  iron  being  removed  with  ammonia.  The 
error  of  the  method  is  1%.  C.  R.  Haringtox. 

A  - 


Colorimetric  determination  of  calcium-ion 
concentration.  Ionic  equilibrium  in  tbe  organ¬ 
ism.  F.  Haffner  and  R.  Simon  (Arch.  exp.  Path. 
Pharm.,  1925,109, 129- — 142). — The  degree  of  decoloris 
ation  of  acid  dyes  which  form  undissociated  calcium 
salts  may  be  used  as  a  colorimetric  measure  of  the 
concentration  of  calcium  in  solution  ;  moreover,  the 
depressing  effect  of  added  citrate  and  phosphate  on 
the  decolorisation  indicates  that  the  process  is  depend¬ 
ent  on  the  concentration  of  free  calcium  ions.  For 
physiological  purposes,  the  most  suitable  dye  is 
dianil-brown-M.H.,  which  is  not  affected  by  changes 
in  over  the  physiological  range.  This  method 
indicates  that  in  ordinary  Ringer’s  solution  the  calcium 
chloride  is  50%  dissociated ;  the  calcium-ion  con¬ 
centration  of  a  solution  remains  unaltered  during 
repeated  perfusion  through  the  surviving  limbs  and 
heart  of  a  frog,  although  the  pa  of  such  a  solution 
undergoes  marked  change.  Increasing  alkalinity  of 
the  perfusion  fluid  causes  a  depression  in  the  con¬ 
centration  of  calcium  ions,  but  an  accentuation  of 
their  physiological  effect,  which  indicates  a  sensitis¬ 
ation  of  the  tissues  by  the  increased  hydroxyl-ion 
concentration.  C.  R.  Harington. 

Nephelometric  determination  of  calcium  and 
magnesium.  II.  L.  Kriss  (Biochem.  Z.,  1  25, 
162,  359 — 365). — The  nephelometric  determination  of 
calcium  and  magnesium  in  presence  of  one  another  is 
attained  by  a  combination  of  the  methods  of  Feigl 
and  Pavelka  (A.,  1924,  ii,  784)  for  calcium  together 
with  magnesium  and  of  Kleinmann  (A.,  1923,  ii,  433) 
for  calcium,  and  is  used  for  their  determination  in 
blood.  P.  W.  Clutterbuck. 

Determination  of  cholesterol.  L.  Suranyi  and 
A.  KorSnyi  (Biochem.  Z„  1925,  160,  178—182).— 
Alcoholic  cholesterol  solutions  containing  increasing 
amounts  of  cholesterol  are  added  to  the  same  amount 
of  distilled  water,  and  the  additional  amount  of 
alcoholic  solution  required  just  to  redissolve  the 
precipitated  cholesterol  is  tabulated.  The  table  is 
used  for  the  determination  of  the  amount  of  cholesterol 
in  blood.  P.  W.  Clutterbuck. 

Micro-determination  of  blood-sugar.  E. 

Komm  (Z.  angew.  Chem.,  1925,  38,  1094 — 1096). — 
With  a  pipette  containing  a  minute  crystal  of  sodium 
oxalate  0-4  c.c.  of  blood  is  transferred  to  a  tube, 
diluted  to  2  c.c.,  and  treated  with  1  c.c.  of  10% 
sodium  tungstate  solution  and  1  c.c.  of  0-67.V- 
sulphuric  acid.  After  centrifuging,  2  c.c.  of  the  clear 
liquor  are  transferred  to  a  second  similar  tube, 
treated  with  1  c.c.  of  Fehling’s  solution,  heated  to 
precipitate  cuprous  oxide,  cooled,  and  centrifuged. 
The  liquor  is  poured  off  and  the  precipitate  washed 
several  times  with  water  under  centrifugal  action. 
The  cuprous  oxide  is  dissolved  in  0-3  c.c.  of  0-5% 
nitric  acid,  0-6  c.c.  of  25%  ammonia  solution  is 
added,  and  the  copper  determined  colorimetrically 
in  the  micro-colorimeter  of  Autenrieth  and  Konigs- 
berger ;  1  mg.  of  copper  corresponds  with  0-69  mg. 
of  dextrose.  The  results  obtained  agree  closely  with 
those  obtained  by  Bang's  method.  A.  R.  Powell, 
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Fine  structure  of  Balmer  lines.  G.  Hansen 
(Ann.  Physik,  1925,  [iv],  78,  558 — 600). — An  examin¬ 
ation  of  the  fine  structure  of  the  Balmer  lines  of 
hydrogen  with  the  aid  of  a  Lummer-Gehrcke  plate 
and  the  measurement  of  the  intensities  by  means  of 
a  recording  microphotometer.  The  sources  of  error 
in  the  apparatus  are  discussed  and  the  necessary 
corrections  effected.  The  ratio  of  the  relative  in¬ 
tensities  of  the  long  and  short  wave-length  com¬ 
ponents  of  the  doublets  varies  more  with  the  pressure 
of  the  gas  than  with  the  current  density.  The 
frequency  separations  determined  for  the  doublets 
Ha,  Hp,  Hv  Hs,  Hc  are  0-316,  0-317,  0-328,  0-322, 
and  0*324  cm.-1,  respectively,  for  a  pressure  of  0-22 
mm.  The  Sommerfeld-Kramers  theory  requires  that 
the  frequency  separation  of  Ha  should  be  0-329  cm.-1 
for  the  field-free  doublet.  When  the  current  density 
is  maintained  constant  at  0-04  amp. /cm. 2  and  the 
pressure  is  varied  from  0-23  to  0-015  mm.,  the  fre¬ 
quency  separation  of  Ha  increases  from  0-316  cm."1, 
passes  through  the  maximum  of  0-320  cm."1  at  a 
pressure  of  0-09  mm.,  and  falls  again  to  0-313  cm."1. 
This  maximum  is  thus  within  3%  of  that  demanded 
by  the  theory.  The  general  effects  of  varying  the 
conditions  of  the  discharge  are  discussed. 

A.  E.  Mitchell. 

Measurement  of  the  fine  structure  of  hydrogen 
lines  with  the  Lummer-Gehrcke  plate.  E. 
Gehrcke  (Ann.  Physik,  1925,  [iv],  78,  461 — 464).— 
The  work  of  van  Cittert  on  this  subject  (A.,  1925, 
ii,  909)  is  criticised.  R.  A.  Morton. 

Interpretation  of  the  hydrogen  and  helium 
spectra.  J.  C.  Slater  (Proc.  Nat.  Acad.  Sci.,  1925, 
11,  732 — 738). — The  anomalous  Zeeman  effect  and 
the  multiplicity  of  spectral  terms  may  be  due  either 
to  interaction  between  the  valency  electrons  and 
the  electrons  of  the  core,  or  to  peculiarities  in  the 
valency  electrons  themselves,  the  double  levels  in 
atoms  having  one  electron  being  due  to  an  assumed 
duality  in  the  quantum  laws.  If  so,  the  spectrum 
of  hydrogen  should  resemble  that  of  the  alkalis, 
and  that  of  helium  the  alkaline-earths.  The  evidence 
obtained  from  observations  on  the  multiplicity  of  the 
lines  and  from  the  Zeeman  effect  is  discussed  in 
detail  and  is  not  unfavourable  to  the  second  altern¬ 
ative.  E.  B.  Ludlam. 

Absorption  and  resonance  radiation  of  excited 
helium.  W.  H.  McCurby  (Nature,  1926, 117,  122). 
— Absorption  was  observed  of  the  lines  5875,  4471, 
TT 


4026,  3889,  3187,  5016,  3964,  3614,  6676,  and  4921  A. 
in  excited  helium,  and  the  possibility  of  obtaining 
resonance  of  the  line  3889  A.  has  been  demonstrated. 

A.  A.  Eldridge. 

Spectrum  of  ionised  lithium.  Y.  Sugiura 
(J.  Phys.  Radium,  1925,  [vi],  6,  323 — 333). — The 
spark  spectrum  of  lithium  has  been  examined  using 
a  perforated  cathode  in  a  platinum  tube  coated  with 
lithium  chloride,  the  accuracy  obtained  being  about 
0-5  A.  Rays  due  to  ionised  lithium,  Li  II,  have  been 
identified  and  compared  with  those  of  helium ;  the 
two  spectra  are  in  good  agreement  with  the  law  of 
spectroscopic  displacement  for  the  series  mD—nF 
and  md—nf,  but  less  strictly  for  the  remaining  series. 
The  classification  of  the  different  series  is  discussed, 
and  the  lines  2924  and  5485  A.  are  ascribed  to  the 
doublet  and  simple  ray  spectra,  respectively,  in 
contradiction  to  the  conclusion  of  Mohler  (A.,  1925, 
ii,  615).  The  quantum  defects  corresponding  with 
each  term  of  the  series  are  deduced  from  the  observ¬ 
ations  and  are  in  agreement  with  theoretical  cal¬ 
culations,  whilst  the  critical  potentials  calculated 
from  the  spectroscopic  data  agree  with  the  direct 
measurements  of  Mohler  (loc.  cit.).  The  ionisation 
potential  of  ionised  lithium,  the  term  IS,  is  calcul¬ 
ated  to  be  67-5  volts.  W.  Hume-Rothery. 

Life-periods  of  the  metastable  s3  and  s6  states 
of  neon.  H.  B.  Dorgelo  (Z.  Physik,  1925, 34, 766 — 
774). — The  neon  lines  2s3—2p  and  2s3—2p,  under 
suitable  excitation  conditions,  exhibit  self-reversal 
and  other  absorption  phenomena.  This  behaviour 
shows  that  the  s3  and  s5  states  must  be  metastable. 
Their  life-periods  have  now  been  measured  by  observ¬ 
ing  the  time  interval,  after  the  cessation  of  excitation, 
during  which  neon  is  still  able  to  absorb  the  2s3—2p 
and  2ss—2p  lines.  The  intervals  were  determined 
by  two  procedures,  one  involving  a  toothed-whccl 
device,  and  the  other  depending  on  the  control  of 
the  exciting  currents.  The  period  of  the  s3  state  is 
given  as  5xl0"4  sec.,  and  that  of  the  s5  state  as 
4-2  X  10'3  sec.  The  s4  state  also  has  a  period  suffici¬ 
ently  long  to  produce  similar  absorption  phenomena. 
The  metastable  states  of  neon  are  compared  with 
those  of  mercury.  S.  Barratt. 

Maximum  intensity  and  width  of  lines  of  the 
principal  series  of  sodium.  B.  Trtjmpy  (Z. 
Physik,  1925,  34,  715 — 721). — The  intensity  and 
width  of  the  lines  of  the  principal  series  of  sodium, 
of  term  numbers  3 — 12,  have  been  studied  in  absorp- 
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tion.  The  maximum  absorption  coefficient  of  the 
lines,  and  also  their  physical  half  widths,  were  deter¬ 
mined  by  the  usual  methods  of  photographic  spectro¬ 
photometry.  The  absorption  coefficient  is  given  as 
8-55  xlO*7  for  the  line  ls—4p,  and  as  2-30  xlO'7  for 
l.s-13p,  the  intervening  lines  having  intermediate 
values.  The  numbers  are  only  approximate,  as  the 
length  of  the  absorbing  column  could  not  be  accur¬ 
ately  fixed.  The  half  width  of  1  s—4p  is  about  seven 
times  that  of  Is—  13p,  under  identical  observation 
conditions.  The  width  of  the  lines  is  nearly  inde¬ 
pendent  of  temperature  and  of  the  total  gas  pressure, 
but  is  very  sensitive  to  the  density  of  the  sodium 
vapour.  The  Lorentz  broadening  due  to  “  impact 
damping”  cannot  cope  with  the  phenomena;  the 
observed  widths  of  the  lines  are  far  too  great. 

S.  Bareatt. 

Absorption  of  sodium  vapour.  J.  Holtsmabk 
(Z.  Physik,  1925,  34,  722 — 729;  cf.  preceding 
abstract). — Theoretical.  An  attempt  is  made  to 
account  for  the  very  great  increase  in  width  of  the 
absorption  lines  of  sodium  when  the  density  of  the 
vapour  is  increased.  The  atoms  are  treated  as 
resonators  of  the  “  classical  ”  type,  and  these  do 
not  vibrate  freely,  but  are  coupled  together.  This 
coupling  causes  the  broadening.  The  theory  leads  to 
widths  of  the  observed  order.  For  small  concen¬ 
trations,  the  width  of  the  lines  should  be  proportional 
to  the  square  root  of  the  concentration  of  sodium 
vapour,  in  agreement  with  Trumpy’s  experiments. 

S.  Barratt. 

Wave-lengths  and  pressure-shifts  in  the 
spectrum  of  magnesium.  M.  Petersen  and  J.  B. 
Green  (Astrophys.  J.,  1925,  62,  49 — 60). — Tabulated 
results  are  given  of  wave-length  measurements  of 
magnesium  lines  in  an  arc  in  air,  and  in  an  arc  in  a 
vacuum.  Pressure  shifts  observed  were  less  in 
magnitude  than  existing  data,  and  increase  with 
the  series  term.  A.  A.  Eldridoe. 

Spectrum  of  ionised  calcium  (Call).  F.  A. 
Saunders  and  H.  N.  Russell  (Astrophys.  J.,  1925, 
62,  1 — 7). — Results  are  given  of  measurements  in 
nearly  all  parts  of  the  spectrum  of  Ca  II  from  a  large 
variety  of  sources;  there  exists  a  system  of  combin¬ 
ation  series  similar  to  those  of  Mg II.  The  second 
and  third  members  of  the  principal  series  have  been 
found,  and  series  of  the  types  2r— »n<r,  2 r.—mS,  and 
3?— m?'  detected,  as  well  as  other  combinations. 

A.  A.  Eldridce. 

Interpretation  of  the  spectra  of  the  alkaline- 
earths.  G.  Wkntzkl  (Z.  Physik,  1925,  34,  730 — 
735). — Theoretical.  Existing  data  are  reviewed  and 
discussed.  L.  F.  Gilbert. 

Regularity  in  the  distribution  of  spectral  lines 
of  iron  and  intra-atomic  magnetic  field.  H. 
Naoaoka  and  Y.  Suoiura  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1924,  1,  155 — 206). — If  an  iron 
are  is  kept  vertical,  and  there  is  a  sufficiently  high 
j>otential  difference,  c.g.,  50,000  volts/cm.,  between 
the  electrodes,  the  Stark  effect  is  observed.  By 
examining  the  ultra-violet  portion  of  the  spectrum, 
between  2100  and  3000  A.,  more  than  200  lines 


showing  the  simplest  of  the  Stark  phenomena,  namely, 
increase  in  intensity  of  the  lines  with  slight  dis¬ 
placement  towards  shorter  wave-lengths,  have  been 
measured.  On  mapping  out  these  lines  according 
to  the  frequency,  it  has  been  shown  that  they  form 
a  number  of  triplets,  quadruplets,  and  sextuplets, 
and  also  doublets  which  probably  form  part  of  more 
complex  and  anomalous  separations.  FTom  the 
average  separation  in  the  quadruplets,  on  the  assump¬ 
tion  that  it  is  due  to  the  Zeeman  effect  produced  by 
the  atomic  magnetic  field  acting  on  the  electrons 
emitting  light,  this  field  has  been  calculated  to  be 
7-6x10°  gauss,  which  is  in  accordance  with  the 
value  found  by  Weiss  (J.  Physique,  1907,  [iv],  6, 
661)  from  experiments  on  the  magnetism  of  iron  at 
high  temperatures.  From  triplets  with  symmetrical 
distribution  of  intensity,  the  same  agreement  is  not 
obtained,  which  is  attributed  to  the  possibility  that 
the  external  magnetic  field  may  produce  an  effect 
on  lines  already  affected  by  the  internal  field  when 
the  plane  of  the  electron  orbit  is  oblique  to  the 
direction  of  the  atomic  field.  It  is  suggested  that 
the  intricate  nature  of  the  spectral  lines  in  ferro¬ 
magnetic  metals  may  perhaps  be  traced  to  the 
existence  of  an  intra-atomic  field,  and  it  may  ultim¬ 
ately  be  possible,  by  a  combined  study  of  the  Zeeman 
and  Stark  effects,  to  arrange  them  in  a  spectral 
series.  M.  S.  Burr. 

Intensity  measurements  in  the  iron  spectrum. 
J.  B.  van  Mila  an  (Z.  Physik,  1925,  34,  921 — 923). — 

The  intensities  in  the  multiplet  / — d  were  measured 
and  satisfactory  agreement  was  obtained  with  the 
Burger-Dorgelo  summation  rule.  The  ratio  of  the 
intensities  indicates,  however,  that  the  formula; 
hitherto  suggested  are  only  approximations. 

E.  B.  Ludlam. 

Principal  series  of  the  copper  arc  spectrum. 
F.  Simeon  and  E.  S.  Dreblow  (Nature,  1926,  117, 
17). — The  copper  arc,  examined  with  a  large  quartz 
sjiectrograph,  shows  the  line  2024  A.  (reversed)  only 
when  the  middle  of  the  are  is  projected  on  the  slit 
of  the  instrument,  the  line  2025  A.  appearing  at  the 
poles  only.  The  spark  spectrum  showed  only  the 
line  2025  A.  The  observed  wave-lengths  of  the 
two  lines  are  2024-19  and  2025-34  A.,  giving  Av  28-1 
(±10),  Randall’s  calculated  value  being  32-7.  It 
is  concluded  that  the  line  2024  A.  is  a  true  arc  line, 
and  2025  A.  a  spark  line,  so  that  they  do  not  con¬ 
stitute  the  second  pair  of  the  principal  series. 

A.  A.  Eldridoe. 

Radiation  emitted  By  optically  excited  zinc 
vapour.  J.  G.  Winans  (Proc.  Nat.  Acad.  Sci.,  1925, 
11,  738 — 742). — Light  from  a  water-cooled  zinc  arc 
was  concentrated  on  zinc  vapour  in  a  silica  tube  and 
the  resonance  spectrum  photographed.  A  scheme 
is  given  showing  the  change  in  energy  levels  of  the 
electrons  corresponding  with  each  line.  Also  four 
bands  were  obtained,  three  of  which  formed  a  band 
system,  but  the  fourth — the  furthest  in  the  ultra¬ 
violets— differed  in  character  and  in  relative  intensity 
compared  with  the  lines.  When  the  zinc  vapour 
was  illuminated  by  a  water-cooled  mercury  arc,  in 
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addition  to  resonance  lines  of  mercury  (impurity  in 
the  zinc  tube),  lines  duo  to  zinc  were  observed,  which 
are  due  to  collision  between  an  excited  mercury 
atom  and  a  normal  zinc  atom.  The  strong  cadmium 
line,  3261,  also  appeared,  excited  in  the  same  way 
by  impact,  and  showing  that  cadmium  was  present 
as  an  impurity.  E.  B.  Ludlam. 

2>p'-Group  in  the  arc  spectrum  of  zinc..  It.  A. 
Sawyer  and  N.  C.  Beese  (Nature,  1925,  116,  936 — 
937). — The  rule  that,  in  two-valcncy  system  spectra, 
the  frequency  of  the  first  pp'-group  is  nearly  a  mean 
between  the  frequency  of  the  first  lino  of  the  principal 
series  of  singlets  in  the  spectrum  and  that  of  the 
first  lino  of  the  principal  series  of  doublets  of  the 
once  more  ionised  atom,  is  applied  to  cadmium  and 
extended  to  zinc.  The  precise  classification  of  the 
zinc  line  2070-11  A.  is  considered. 

A.  A.  Eldridge. 

Newlines  between  3100  and  2200  A.  in  the  arc 
spectrum  of  lanthanum.  S.  Pina  be  Rubies 
(Anal.  Ffs.  Quim.,  1925,  23,  444— 149).— See  A., 
1925,  ii,  G12. 

Wave-lengths  and  relative  intensities  in  the 
molybdenum  K-series  X-ray  spectrum.  S.  K. 
Allison  and  A.  H.  Armstrong  (Physical  Rev., 
1925,  [ii],  26,  701— 713).— See  A.,  1925,  ii,  1015. 

Relative  intensities  of  some  X-ray  lines  in  the 
Z-spectrum  of  tungsten  and  the  K-spectrum  of 
copper.  S.  K.  Allison  and  A.  H.  Armstrong 
(Physical  Rev.,  1925,  [ii],  26,  714 — 723). — See  A., 
1925,  ii,  1015. 

Apparent  shape  of  X-ray  lines  and  absorption 
limits.  F.  K.  Richtmyer  (Physical  Rev.,  1925, 
[ii],  26,  724 — 735). — The  effect  of  instrumental  factors 
on  the  observed  intensity  distribution  of  X-ray  lines 
and  at  absorption  limits  has  been  investigated  as 
regards  the  height  and  width  of  the  slit  and  the 
uniformity  of  energy  distribution  over  the  focal  spot. 
When  the  results  arc  corrected  for  the  width  of  slit 
used,  the  K  absorption  limit  of  silver  is  sharp,  its 
width  falling  within  the  limit  of  experimental  error, 
2  x  1 0”1  A.  The  curves  of  the  energy  distribution  in 
the  Ka  doublet  of  molybdenum  correspond  with 
monochromatic  lines  of  width  <0-0003  A.  and  relative 
intensity  2.  A.  A.  Eldridge. 

Relative  intensity  of  X-ray  lines.  Y.  Nishina 
and  B.  B.  Ray  (Nature,  1926,  117,  120— 121).— A 
preliminary  account  of  the  method  employed  to  obtain 
sensitivity  curves  applicable  to  measurements  of  the 
relative  intensities  of  L-  and  Af -series,  in  particular 
the  A-serics  of  tungsten.  A.  A.  Eldridge. 

Regular  relation  between  chemical  elements 
with  respect  to  the  effect  of  an  electric  field  on 
series  lines.  J.  Stark  (Ann.  Physik,  1925  [iv],  78, 
425 — 433). — The  Balmer  series  of  hydrogen  may  bo 
expressed  by  v=2w~mw .  For  heavy  elements, 
instead  of  the  single  mw  scries,  there  are  at  least 
five  scries,  ms,  mp,  md,  raj,  mf2.  The  difference 
between  the  quantum  number  of  a  series  lino  of  an 
element  and  that  of  the  hydrogen  line  having  the 
same  integer  is  called  the  hydrogen-difference  of  the 


line  considered,  e.g.,  ms—mio,  mp—mw.  For  lines 
of  the  sharp,  intermediate,  and  diffuse  series  in  the 
heavy  elements,  the  Stark  effect  (AX)  has  the  samo 
sign  as  the  hydrogen-difference,  and  within  a  series- 
type  AX  is  smaller  for  different  elements  as  the 
hydrogen-difference  is  greater.  For  a  single  element 
within  a  series,  the  hydrogen-difference  decreases 
with  increasing  term-number  and  AX  decreases.  For 
equal  hydrogen-differences,  AX  is  greater  for  the 
sharp  than  for  the  intermediate  scries,  and  again  for 
this  series  greater  than  for  the  diffuse  series.  Tho 
same  results  are  probably  true  for  tho  other  series. 
The  important  implications  of  these  considerations 
are  pointed  out.  R.  A.  Morton. 

Experimental  basis  of  the  Zeeman  effect.  E. 
Back  (Physikal.  Z.,  1925,  26,  S33 — 841). — A  lecture 
reviewing  the  development  of  the  Zeeman  effect, 
and  the  interpretation  of  the  experimental  data. 

F.  G.  Tryhorn. 

Stark  effect  in  hydrogen.  M.  Kiuti  (Japan  J. 
Phys.,  1925,  4,  13—38;  cf.  A.,  1923,  ii,  273).— The 
5-components  of  Ha,  A4;5  and  predicted  by 

Kramers,  have  been  found.  Tho  p-eomponents, 
A^S,  seem  to  exist,  but  are  very  faint.  Tho  results 
for  Hp.  also  agree  with  Kramers’  theory.  Apparent 
central  components  on  the  red  side  of  Up  belong  to 
the  many-lined  spectrum.  The  second  order  effect 
for  Hy  is  only  roughly  in  accord  with  tho  theory. 
In  tho  many-lined  spectrum,  three  pairs  of  lino 
show-ed  a  strong  effect,  each  lino  being  accompanied 
by  an  isolated  component ;  the  effect  of  this  spectrum 
on  other  lines  and  on  tho  Fulchor  bands  is  described. 

E.  B.  Ludlam. 

Compton  effect.  G.  Hagen  (Ann.  Physik,  1925, 
[iv],  78,  407 — 420). — The  Compton-Debyo  theory  of 
the  change  of  wave-length  occurring  in  tho  scattering 
of  X-radiations  requires  that  tho  change  of  wave¬ 
length  should  bo  dependent  on  the  anglo  of  scatter¬ 
ing,  but  independent  of  tho  origin  of  tho  primary 
radiation  and  of  the  scattering  medium.  These 
relationships  havo  been  verified  by  determining  tho 
change  of  wave-length,  for  various  angles  of  scatter¬ 
ing,  of  X-rays  from  molybdenum,  rhodium,  silver, 
tungsten,  and  tantalum,  when  scattered  by  paraffin, 
magnesium,  and  lithium.  The  Compton  effect  was 
not  observed  in  tho  scattering  of  X-rays  from  tantalum 
or  tungsten  by  paraffin.  F.  G.  Tryhorn. 

[Compton  effect.]  F.  Kirohnek  (Ann.  Physik, 
1925,  [iv],  78,  421—422;  cf.  preceding  abstract). — 
Tho  failuro  of  Hagen  to  obtain  tho  Compton  effect 
in  tho  scattering  by  paraffin  of  short-wave  X-radi¬ 
ations  from  tantalum  and  tungsten  may  possibly  bo 
duo  to  a  confusion  of  tho  Ka  and  K (3  lines,  as  a  result 
of  inaccurate  focussing  of  the  apparatus. 

F.  G.  Tryiiorn. 

Device  for  the  study  of  the  Compton  effect. 
J.  W.  M.  Du  Mond  (Nature,  1925,  116,  937).— By 
the  use  of  an  X-ray  tube  in  which  both  tho  scatter¬ 
ing  substance  and  the  analysing  crystal  are  con¬ 
tained  in  a  small  metal  box  mounted  on  tho  end  of 
the  anti-catbode,  a  photographic  spectrogram  of  tho 
Compton  effect  can  bo  obtained  with  less  than  ono- 
thousandth  of  tho  usual  exposure.  Very  little 
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evidence  has  been  obtained  for  any  intensification 
of  the  Compton  modified  lines  greater  than  that 
which  a  strict  proportionality  to  the  incident  intensity 
would  require.  A.  A.  Eldridge. 

Influence  of  self-inductance  and  dilution  on  the 
persistence  of  spectral  lines,  the  ultimate  lines, 
and  the  quantum  theory  of  optical  spectra.  A.  T. 
Williams  (Anal.  Soc.  eient.  Argentina,  1924,  97, 
15 — 53). — The  condensed  spark  spectra  of  solutions 
containing  calcium,  barium,  strontium,  magnesium, 
zinc,  cadmium,  manganese,  or  copper  were  examined. 
For  the  first  three,  weak  lines  which  are  unaffected 
by  additional  self-inductance  appear  only  when  the 
concentration  is  >1%.  When  self-inductance  de¬ 
creases  the  intensity  of  a  line  to  that  obtained  with 
a  non-condensed  spark,  the  line  persists  at  a  dilution 
of  1 — 0-01% ;  strong  lines  persist  in  0001%  solu¬ 
tions.  For  magnesium,  zinc,  and  cadmium,  there 
is  practically  no  parallelism  between  the  effect  of 
self-inductance  and  that  of  dilution.  Manganese 
lines  markedly  decreased  in  intensity  by  self-induct¬ 
ance  disappear  at  a  concentration  <1-0%.  Copper 
lines  which  disappear  by  the  action  of  self-inductance 
usually  disappear  below  1%  or  0T%  ;  these  lines  are 
absent  if  the  non-condensed  spark  is  employed.  The 
typical  ultimate  lines  of  copper,  magnesium,  calcium, 
strontium,  and  manganese,  but  not  those  of  barium, 
are  but  slightly  affected  by  a  change  in  the  polarity 
of  the' solution.  The  series  relations  of  the  ultimate 
lines  of  the  elements  of  the  first  and  second  columns 
of  the  periodic  table  are  tabulated.  The  ultimate 
lines  (doublets  of  the  ionised  atom)  of  magnesium, 
calcium,  strontium,  and  barium  correspond,  respect¬ 
ively,  with  the  ultimate  lines  (doublets  of  the  neutral 
atom)  of  sodium,  potassium,  rubidium,  and  cresium. 
The  quotients  F</Fr  and  F,/Fr  (where  is  the 
potential  necessary  to  displace  completely  a  second 
electron  after  the  first  has  been  displaced  by  the 
potential  Vit  and  Vr  the  potential  sufficient  to 
translate  inter-orbitally  a  second  electron  after  the 
first  has  been  completely  displaced  by  the  potential 
Fr)  are  constant  for  the  corresponding  lines  of  the 
similar  series  in  the  alkali  metal  group,  in  the  sub¬ 
group  magnesium,  zinc,  and  cadmium,  and  in  the 
sub-group  calcium,  strontium,  and  barium ;  they 
decrease  when  the  temperature  of  thermal  ionisation 
of  the  element  rises.  The  ultimate  lines  in  the  arc 
and  in  the  spark  appear  when  the  atoms  are  excited 
to  a  potential  less  than  the  corresponding  ionisation 
potential.  Chemical  Abstracts. 

Energy  levels  of  the  nitrogen  molecule.  It.  T. 
Birge  (Nature,  1926,  117,  81).— A  discussion. 

A.  A.  Eldridge. 

Critical  potential  of  the  K  level  of  neon.  F. 
Holweck  (Compt.  rend.,  1926,  182,  53— 54).— The 
critical  potential  for  the  K  level  of  neon,  measured 
by  the  absorption  method  (of.  A.,  1925,  ii,  336),  is 
862±3  volts;  this  is  probably  more  correct  than 
tho  value  given  by  the  spectroscopic  method,  viz., 
856  volts.  S.  K.  Tweedy. 

Soft  X-rays  from  iron,  cobalt,  nickel,  and 
copper.  C.  H.  Thomas  (Physical  Rev.,  1925,  [ii], 
26,  739 — 74S). — Up  to  1500  volts,  46  critical  potentials 


have  been  found  for  nickel,  48  for  cohalt,  and  46  for 
iron ;  in  each  case  nine  of  these  are  designated 
ionisation  potentials,  the  remainder  being  radiation 
potentials.  For  copper  at  0 — 90  and  700 — 1200 
volts,  25  critical  potentials  were  found.  General 
correspondence  exists  between  the  critical  potentials 
of  iron,  nickel,  and  cobalt.  A.  A.  Eldridge. 

Ionisation,  of  hydrogen  by  slow  electrons.  H. 
Kallmann  and  M.  Bredig  (Z.  Physik,  1925,  34, 
736 — 750). — The  nature  of  the  ions  formed  during 
the  collision  of  hydrogen  molecules  with  electrons 
moving  under  a  potential  difference  of  15 — 30  volts 
was  studied  by  the  magnetic  deviation  method. 
H+,  H2+,  and  H3+  ions  were  detected,  the  H+ 
and  H3+  ions  being  probably  formed  secondarily 
from  the  H2+  ions,  although  some  H3+  ions  may  be 
formed  by  the  reaction  of  H+  ions  with  molecular 
hydrogen.  An  effect  corresponding  with  ions  of  the 
formula  Hj+  was  also  observed;  this  effect  can  he 
explained  as  a  result  of  the  decomposition  of  some 
H2+  to  H+  ions.  L.  F.  Gilbert. 

Ionisation  of  nitrogen  by  electron  impact  as 
interpreted  by  positive  ray  analysis.  T.  R. 
Hogness  and  E.  G.  Lunn  (Physical  Rev.,  1925,  [ii], 
25,  786 — 793). — At  pressures  below  10'5  mm.,  only 
N2+  ions  were  observed ;  with  increase  of  pressure, 
the  percentage  of  N+  ions  increased,  reaching  60% 
at  0-006  mm.  N2h  ions  were  formed  by  the  impact 
of  electrons  of  energy  >17  volts;  N+  ions,  by  dis¬ 
ruption  of  N2+  ions,  above  24  volts.  Thus,  the 
critical  potentials  16-95  and  24-6  volts  correspond 
with  the  formation  respectively  of  stable  and  un¬ 
stable  N2+  ions.  Over  the  range  2-7 — 27  volts,  the 
dissociation  of  an  unstable  N2+  ion  is  independent 
of  its  speed.  N++  ions  do  not  appear  below  500 
volts;  N2~  ions  were  observed.  Helium  increases 
the  formation  of  N+  ions.  Apparently  the  negative 
bands  are  emitted  by  the  stable  ions. 

A.  A.  Eldridge. 

Action  of  visible  light  on  electrodes.  R. 
Audubert  (J.  Phys.  Radium,  1925,  [vi],  6,  313 — 
322). — E.M.F.  measurements  have  been  made  with 
cells  containing  aqueous  electrolytes  and  two  identical 
electrodes,  one  of  which  was  illuminated  by  an  arc 
or  tungsten  lamp.  With  pure  metals  when  no  con¬ 
taminating  surface  films  are  present,  the  effect  is 
instantaneous,  and  the  illuminated  electrode  is  anodic 
with  platinum,  copper,  and  mercury,  and  cathodic 
with  gold  or  silver,  hut  platinum  is  greatly  influenced 
by  the  exact  method  of  preparation.  The  photo¬ 
voltaic  effect  is  diminished  by  an  increase  in  the 
solution  pressure  of  the  cation  of  the  electrolyte,  and 
increases  with  the  frequency  of  the  exciting  radiation. 
No  effect  is  produced  below  a  limiting  frequency, 
which  increases  as  the  metal  becomes  more  electro¬ 
positive,  but  platinum  forms  an  exception  to  both 
rules.  A  positive  polarisation  of  the  electrode  dimin¬ 
ishes  the  photo- voltaic  effect  of  platinum,  copper, 
and  mercury,  and  increases  that  of  gold  and  silver. 
A  negative  polarisation  acts  oppositely,  and  by 
artificial  polarisation  the  sign  of  the  photo-effect 
may  be  reversed.  Electrodes  covered  by  thin  films 
such  as  copper  oxide  or  bromide,  and  silver  sulphide 
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or  chloride,  show  complex  results  differing  from  those 
for  pure  metals.  The  theory  of  Athanasiu  (A.,  1924, 
ii,  239)  is  criticised,  and  the  results  are  ascribed  to 
the  existence  of  an  electrical  double  layer  at  the 
liquid-metal  surface,  and  to  a  photo-electric  effect 
causing  dissociation  into  free  ions  and  electrons. 
According  to  the  relative  sign  of  the  charge  on  the 
metal,  either  electrons  or  free  ions  leave  the  -  latter, 
and  both  positive  and  negative  photo-voltaic  effects 
are  thus  accounted  for.  W.  Hume-Rothery. 

Secondary  emission  from  a  nickel  surface  due 
to  slow  positive  ion  bombardment.  A.  L.  Klein 
(Physical  Rev;,  1925,  [ii],  26,  800—806). — When 
positive  ions  from  heated  aluminium  phosphate  are 
accelerated  on  to  a  nickel  target,  the  percentage 
saturated  secondary  electron  emission  increases 
approximately  as  the  square  of  the  primary  ion 
energy.  There  are  many  reflected  positive  ions  of 
energy  0 — 2  volts,  and  a  group  having  about  0'9  of 
the  primary  energy.  A.  A.  Eldridge. 

Peculiar  effect  in  the  bombardment  of 
platinum  with  slow  electrons.  E.  Rudbero 
(Medd.  k.  Vetenskapsakad.  Nobel-Inst.,  1925,  6, 
No.  12,  1 — 9). — Illumination  of  a  platinum  plate 
which  is  being  bombarded  with  slow  electrons  results 
in  a  small  decrease  in  the  secondary  emission,  the 
magnitude  of  which  is  not  influenced  to  any  marked 
extent  by  the  speed  of  the  primary  electrons.  If 
the  platinum  has  been  previously  heated  at  a  fairly 
high  temperature,  the  illumination  effect  is  at  first 
not  perceptible,  but  gradually  returns.  The  effect 
is  not  confined  to  any  particular  radiation  and 
appears  to  be  thermal  in  character. 

J.  S.  Carter. 

Attempt  to  excite  a  mercury  surface  by 
electron  bombardment.  H.  R.  Moore  (J.  Amer. 
Chem.  Soe.,  1925,  47,  2932 — 2933). — The  effects  of 
a  P.D.  of  240  volts  between  a  hot-wire  filament 
(e.g.,  platinum,  tungsten)  and  a  mercury  surface  in 
an  evacuated  vessel  were  observed  (cf.  Moore  and 
Noyes,  A.,  1924,  ii,  748),  oxygen  being  admitted  a 
fraction  of  a  second  before  the  filament  current  was 
turned  off.  Crinkling  of  the  surface  occurred  when 
the  oxygen  was  at  pressures  of  7 — 30  cm.,  even 
when  admission  was  made  5  min.  after  stopping  the 
filament  current.  This  is  probably  due  to  the  form¬ 
ation  of  a  unimolecular  layer  of  mercuric  oxide  which 
retains  mechanically  electrons  received  from  the 
filament.  Removal  of  the  oxygen  caused  restoration 
of  the  surface ;  with  readmission,  the  crinkling 
reappeared,  often  more  pronounced.  The  surface 
layer  of  atoms  probably  suffers  local  alteration  during 
the  process,  sinco  the  spilling  of  one  drop  of  mercury 
renews  the  surface  completely.  Reversal  of  the 
field  often  produced  positive  results  with  oxide - 
coated  platinum  and  thoriated  tungsten  filaments, 
showing  that  the  phenomenon  is  “  composite  ”  and 
does  not  differentiate  sharply  between  activation  of 
the  gas  and  excitation  of  the  surface. 

S.  K.  Tweedy. 

Equilibrium  of  the  calcium  chromosphere. 
E.  A.  Milne  (Month.  Not.  Roy.  Astr.  Soc.,  1925, 
86,  S — 28). — In  an  earlier  paper  (A.,  1925,  ii,  628), 


the  equilibrium  of  the  high-level  calcium  atoms  in 
the  sun  has  been  discussed  on  the  assumption  that 
they  are  supported  against  gravity  by  radiation 
pressure  and  that  the  calcium  with  ono  positive 
charge  possessed  only  two  stationary  states  of  equal 
statistical  weight.  The  discussion  is  extended  with¬ 
out  these  restrictions.  The  value  for  the  mean  lifo 
in  the  excited  state  is  now  found  to  be  TSxlO-8  sec. 
if  there  are  only  two  stationary  states,  but  if  one  of 
these  states  is  double  a  further  correction  leads  to 
the  value  T3xl0"8  sec.  The  calculated  value  of 
the  residual  intensity  in  tho  infra-red  lines  is  about 
ten  times  that  in  the  hydrogen  and  potassium  lines, 
and  they  ought  to  be  ten  times  brighter  than  the 
hydrogen  and  potassium  lines  in  the  flash  spectrum 
at  low  levels.  E.  B.  Ludlam. 

Mobility  of  negative  ions  in  petroleum,  hydro¬ 
gen,  and  hydrogen-chlorine  flames.  P.  E. 
Boucher  (Physical  Rev.,  1925,  [ii],  26,  807 — 819). — 
Tho  mobility  of  negative  ions  hi  a  hydrogen  flame 
increases,  and  in  a  petroleum  flame  decreases,  with 
rise  of  temperature.  The  mobility  is  decreased,  to  a 
progressively  less  extent,  by  the  addition  to  the 
flame  of  chlorine,  bromine,  chloroform,  carbon  tetra¬ 
chloride,  ammonium  chloride,  or  iodine.  The  mobility 
in  a  hydrogen-chlorine  flame  is  increased  by  addition 
of  sodium  chloride,  sodium  carbonate,  or  potassium 
chloride.  Temperature  and  potential  changes  prob¬ 
ably  affect  the  mobility  of  the  ion  by  influencing  the 
formation  of  clusters.  A.  A.  Eldridge. 

Life-period  of  ionium.  0.  Koblic  (Chem.  Listy, 
1925,  19,  389 — 391). — The  average  life-period  of 
ionium  has  been  found  to  be  29,000  years  from  com¬ 
parison  of  the  intensity  of  a  saturated  current  from 
the  ionium  of  a  sample  of  pitchblende  containing 
63 — 65%  of  uranium  with  that  of  a  saturated  current 
from  ionium-thorium  oxide,  if  the  ratio  of  ionium 
to  thorium  in  the  latter  is  assumed  to  be  3  : 7  (Honig- 
schmidt).  A.  R.  Powell. 

Absorption  of  [3-rays  by  matter.  (Mme.)  J.-S. 
Lattes  and  G.  Fournier  (Compt.  rend.,  1925, 
181,  1135—1136;  cf.  A.,  1925,  ii,  176,  622;  this 
vol.,  5). — The  primary  [3-rays  emitted  by  radium  in 
equilibrium  with  its  degradation  products,  like  the 
secondary  rays  previously  examined,  obey  the  general 
law  n/p=ffi+6N,  where  N  is  the  atomic  number  of 
the  absorbing  element,  and  a  and  b  are  constants 
varying  with  the  character  of  the  rays.  Values  of 
a  and  b  are  given  for  three  principal  groups  of  tho 
primary  [3-rays  now  examined.  The  ratio  ajb  is 
found  to  be  constant  for  all  cases  examined,  and  is 
equal  to  105.  The  general  law  may  therefore  be 
witten  g/p=6(105-|-N).  S.  I.  Levy. 

[3-Ray  spectra  of  radioactinium  and  its  dis¬ 
integration  products.  0.  Hahn  and  (Frl.)  L. 
Meitner  (Z.  Physik,  1925,  34,  795 — 806). — Radio¬ 
actinium  was  separated  from  its  decomposition  pro¬ 
ducts  and  its  (3-ray  spectrum  obtained.  The  spectrum 
was  then  obtained  after  successive  intervals  of  time 
and  thus  the  lines  were  determined  which  were  due 
to  the  products,  actinium-X  and  the  active  deposit. 
These  lines  were  compared  with  those  obtained  from 
pure  actinium-X  with  the  active  deposit,  and  finally 
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compared  with  those  for  the  active  deposit  alone. 
The  numbers  of  lines  measured  were,  for  radioactinium 
49,  for  actinium-X  21,  for  the  deposit  9,  the  investig¬ 
ation  of  the  last  being  incomplete. 

E.  B.  Ludlam. 

y-Radiation  of  the  actinium  series  and  evidence 
that  the  y-radiation  emission  follows  the  dis¬ 
integration  of  the  atom.  (Frl.)  L.  Meitner  (Z. 
Physik,  1925,  34,  807 — 818;  cf.  preceding  abstract). 
— It  is  maintained  that  the  y-radiation  docs  not 
come  from  the  original  nucleus,  but  results  from  the 
disturbance  caused  by  the  loss  of  an  a-  or  a  p-particle. 
Tho  energies  and  the  wave-lengths  of  the  y-rays 
from  radioactinium,  actinium-X,  and  actinium-(7" 
are  calculated  and  show  agreement  with  the  values 
to  be  expected  from  the  resultant  atom,  and  not 
from  the  original  atom.  For  y-rays  of  great  energy, 
the  photo-electric  emission  of  an  electron  takes  place 
only  in  the  level  from  which  the  work  of  emission  is 
greatest,  as  from  the  L  to  the  level.  The  calculation 
of  the  probability  of  absorption  of  X-radiation  inside 
the  atom,  as  estimated  from  tho  visual  intensities  of 
tho  lines,  gives  a  value  of  tho  order  of  10%. 

E.  B.  Lhdlam. 

Continuous  spectrum  and  the  y- ray  spectro¬ 
graph  of  J.  Thibaud.  A.  Picoard  (J.  Phys. 
Radium,  1925,  [vi],  6,  334;  cf.  Thibaud,  ibid.,  1925, 
6,  82 ;  A.,  1925,  ii,  257). — Tho  continuous  back¬ 
ground  observed  by  Thibaud  {Joe.  cit.)  in  the  spectra 
of  secondary  [3-radiation  may  be  due  to  absorption 
of  tho  radiation  by  the  secondary  radiator,  con¬ 
sisting  of  a  strip  of  metal.  The  uso  of  a  very  thin 
strip  of  metal  might  overcome  this  defect. 

W.  Hume-Rothery. 

Secondary  y- ray  spectra  :  the  origin  of  the 
continuous  background  and  the  variation  of  the 
relative  intensity  of  rays.  J.  Thebatjd  (J.  Phys. 
Radium,  1925,  [vi],  6, 334 — 336 ;  cf .  preceding  abstract) . 
— Tho  retardation  of  (3 -rays  of  known  velocity  by 
thin  sheets  of  aluminium  has  been  studied,  and  may 
be  expressed  by  the  equation  A(RH)/RH=~0-5x, 
where  x  is  the  thickness  of  the  sheet  in  mm.  (x  <0-08) 
and  RH  is  in  cm.  gauss.  The  continuous  background 
in  the  spectra  of  secondary  p -radiation  cannot  be 
ascribed  solely  to  retardation  by  the  secondary 
radiator  as  suggested  by  Piccard  (loc.  cit.),  but  is 
due  to  a  continuous  y-radiation  of  which  the  origin 
may  bo  nuclear,  but  is  probably  due  to  degradation 
of  the  quantum  by  the  Compton  effect.  With 
radium-C',  the  relative  intensity  of  neighbouring 
y-rays  in  tho  natural  (3-radiation  is  quite  different 
from  that  in  the  artificially  excited  (3-radiation. 

W.  Hume-Rothery. 

Transmutation  of  elements.  Lead.  A.  Smits 
(Nature,  1926,  117,  13 — -15). — The  silica-lead  lamp 
used  is  described  and  illustrated;  in  the  lead  em¬ 
ployed,  mercury  or  thallium  could  not  be  detected 
analytically,  neither  could  either  of  these  metals  be 
detected  spectroscopically  in  tho  various  parts  of 
the  lamp.  A  comparison  of  the  initial  spectrum  of 
the  lead,  the  spectrum  of  mercury,  and  the  spectrum 
of  the  lead  after  burning  the  lamp  at  40  amp.  and 


80  volts  for  10  hrs.,  indicated  a  transmutation  of 
lead  into  mercury  and  thallium.  Spectra  showing  a 
much  stronger  transmutation  were  obtained,  all  the 
mercury  lines  being  present,  when  sparking  was 
employed  to  obtain  high  current  densities.  Extended 
observation  was  difficult  on  account  of  the  formation 
of  a  film  of  lead  silicate,  blackened  by  silicon,  but 
the  difficulty  was  overcome  by  modification  of  the 
apparatus. 

In  another  method,  lead  was  dispersed  by  sparking 
in  a  liquid  dielectric;  the  lead  in  colloidal  solution 
was  converted  into  nitrate,  the  fine  doposit  of  metallic 
lead  being  collected  separately.  The  dispersed  lead, 
but  not  tho  lead  electrodes,  gave  a  reaction  for  mercury 
when  material  volatile  in  air  was  heated  in  iodine 
vapour.  A.  A.  Eldridge. 

Absorption  by  scattering  of  hydrogen  positive 
rays  by  passage  through  hydrogen  and  helium. 
R.  Conrad  (Z.  Physik,  1925,  34,  73— 99).— The 
absorption  of  hydrogen  positive  rays  by  passage 
through  hydrogen  and  helium  at  a  pressure  of  0-05 
mm.  and  for  velocities  of  about  2  X 108  cm. /sec.,  is 
chiefly  caused  by  scattering.  Tho  coefficient  of 
scattering  is  directly  proportional  to  the  pressure 
and  inversely  proportional  to  tho  fourth  power  of 
the  velocity,  for  pressures  below  2xl0'4  mm. 

E.  B.  Lhdlam. 

Structure  of  tin.  H.  Collins  (Chcm.  News,  1925, 
131,  403 — 405). — Speculative- 

Magnetic  evidence  of  the  distribution  of 
electrons  in  the  inner  iW32  and  levels  in  atoms 
of  the  elements  of  the  first  transition  group. 
D.  M.  Bose  (Z.  Physik,  1925,  35,  213— 218).— From 
magnetic  evidence,  it  is  deduced  that  in  the  elements 
from  scandium  to  iron  the  level  fills  up  and 
from  cobalt  to  copper  the  M33  sub-group  is  formed. 
With  the  exception  of  cobalt  and  nickel,  the  calculated 
values  agree  with  spectroscopic  data. 

E.  B.  Lhdlam. 

Application  of  the  correspondence  principle  to 
relative  intensities  in  series  spectra.  F.  C.  Hoyt 
(Physical  Rev.,  1925,  [ii],  26,  749 — 760). — A  discus¬ 
sion  of  the  representation  of  intensities  in  emission 
and  absorption  in  terms  of  the  probabilities  of 
transition  and  of  the  estimation  of  the  probability 
of  spontaneous  transition  based  on  the  correspondence 
principle.  The  relative  probabilities  of  the  transitions 
involved  in  tho  principal  series  of  sodium  are  com¬ 
puted,  and  compared  with  experimental  determin¬ 
ations.  A.  A.  Eldridge. 

Interpretation  from  the  correspondence 
principle  of  the  spontaneous  appearance  of 
spectral  lines  of  the  type  ms-md.  G.  Joos 
(Physikal.  Z.,  1925,  26,  729—730). — Theoretical. 
An  explanation  of  the  appearance  of  the  forbidden 
lines  Is — 3 d  of  potassium  is  put  forward.  The  fact 
that  the  changes  of  h,  the  azimuthal  quantum  number, 
are  not  equal  to  ±1  is  connected  with  the  assumption 
that  the  angular  velocity  of  rotation  of  tho  perihelion 
depends  on  the  angle  made  by  the  axis  of  the  orbital 
ellipse  and  a  fixed  direction  in  the  core.  This  idea 
implies  that  the  core  is  not  spherical. 

R.  A.  Morton. 
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Forces  due  to  radiation.  L.  Brillouin  (Ann. 
Physique,  1925,  [x],  4,  528 — 586). — The  mathe¬ 
matical  theory  of  the  forces  exerted  by  a  wavo  on 
a  surface  on  which  it  is  incident  has  been  developed. 
These  forces  are  given  by  the  mean  values  of  the 
tensor  of  the  elastic  forces  and  the  flux  of  the  “  quantity 
of  movement.”  Expressions  for  these  as  functions 
of  the  energy  density  in  the  medium  and  the  wavo 
velocity  have  been  deduced  for  waves  of  compression 
in  a  fluid,  and  for  longitudinal  and  transverse  waves 
in  an  elastic  solid.  It  is  possible  to  base  a  theory  of 
the  solid  state  on  these  expressions,  by  regarding  tho 
thermal  agitation  in  a  solid  as  composed  of  a  system 
of  elastic  waves  passing  in  all  directions,  and  exerting 
pressure  on  tho  walls.  A.  B.  Manning. 

Relative  sizes  of  atoms  and  ions.  Rita 
Brunetti  (Atti  R.  Accad.  Lincei,  1925,  [vi],  2,  410 — • 
415). — It  follows  from  the  assumptions  previously 
made  to  explain  the  displacement  of  the  limit  of  tho 
X-ray  lines  which  occurs  when  an  atom  passes  from 
the  free  state  into  tho  combined  state,  that  the  relative 
sizo  of  the  atom  and  its  ion  should  be  related  to  the 
changes  in  the  number  of  electrons  in  the  shell  as  a 
result  of  combination.  The  formula  which  was 
derived  for  these  changes  has  been  tested  by  the 
insertion  of  experimental  data  for  the  spectral  dis¬ 
placements  and  the  lattice  potentials  for  a  number 
of  alkali  halides  and  the  alkaline-earth  sulphides. 
The  results  indicate  that  the  ions  of  the  alkali  metals 
have  smaller  volumes  than  the  free  atoms,  and  that 
the  volumes  of  the  negativo  ions  of  the  halogens  and 
of  metalloids  are  greater  than  those  of  the  atoms. 
It  is  further  shown  that  tho  explanation  of  the  dis¬ 
placement  of  the  limit  of  the  X-ray  lines  as  the  result 
of  ion  formation  followed  by  the  introduction  of  the 
ion  into  the  crystal  lattice  accounts  for  the  regularities 
shown  in  Lothar  Meyer’s  curve  of  atomic  volumes, 
and  for  Grimm’s  curve  illustrating  the  periodicity  of 
ionic  radii  (A.,  1922,  ii,  635).  E.  G.  Tryhorn. 

Radii  of  atoms  and  ions.  W.  P.  Davey  (Chem. 
Reviews,  1925,  2,  349 — 368). 

Striated  discharge  in  hydrogen.  A.  Bramley 
(Physical  Rev.,  1925,  [ii],  25,  794 — 799). — The 
potential  distribution,  electron  concentration,  and 
mean  electron  energy  at  eleven  points  were  deter¬ 
mined  at  pressures  of  0-625,  0-20,  0-09,  and  0  02  mm. 

A.  A.  Eldridge. 

Critical  potential  of  the  negative  band 
spectrum  of  nitrogen.  E.  E.  Wither  (Physical 
Rev.,  1925,  [ii],  26,  780 — 785). — The  experimental 
results  indicate  that  tho  negativo  band  spectrum 
appears  as  a  whole  at  the  ionisation  potential  of 
nitrogen,  or  between  that  and  18  volts. 

A.  A.  Eldridge. 

Infra-red  spectra  of  certain  elements.  J.  C. 
McLennan,  H.  G.  Smith,  and  C.  S.  Peters  (Trans. 
Roy.  Soc.  Canada,  1925,  [iii],  19,  III,  39 — 50). — The 
spectra  of  nitrogen  and  carbon  monoxide  havo  been 
investigated  in  the  region  6000 — 9000  A.,  but  no 
evidenco  was  obtained  in  support  of  Nagaoka’s 
suggestion  (A.,  1923,  ii,  594)  that  these  spectra 
should  be  approximately  the  same.  New  lines  have 


been  found  in  the  arc  spectrum  of  mercury  in  tho 
near  infra-red.  A  number  of  new  lines  have  been 
observed  in  the  arc  spectrum  of  gold  and  tellurium 
in  the  red  and  near  infra-red  regions. 

J.  S.  Carter. 

Band  spectra  and  electronic  configuration  of 
nitrogen  and  carbon  monoxide  molecules.  H. 
Nagaoka  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1923,  1,  125 — 133). — Tho  data  obtained  by  different 
investigators  for  the  band  spectra  of  nitrogen  and 
carbon  monoxide  havo  been  compared  and  show  a 
closo  resemblance.  Since  tho  band  spectra  are 
probably  due  to  molecules,  this  confirms  the  simi¬ 
larity  of  electronic  configuration  of  the  molecules 
of  the  two  gases  suggested  by  their  striking  resemblance 
in  other  physical  properties.  The  line  spectra,  which 
are  due  to  atoms,  differ  from  one  another.  The 
possibility  that  tho  electrons  of  tho  molecule  may  bo 
arranged  as  a  space  lattice,  forming  a  face-centred 
cube  with  the  two  nuclei  in  the  centre,  is  discussed. 
This  arrangement,  and  also  Langmuir’s  arrangement, 
would  probably  result  in  a  ratio  of  specific  heats  of 
1-67,  instead  of  1-40  as  is  actually  the  case.  An 
arrangement  of  two  cubes  with  a  common  edge, 
allowing  the  possibility  of  rotation  of  the  molecule 
as  a  whole,  is  therefore  suggested.  M.  S.  Btjrr. 

Flashing  of  certain  types  of  argon-nitrogen 
discharge  tubes.  W.  Clarkson  (Proc.  Physical 
Soc.,  1925,  38,  10—15;  cf.  ibid.,  1924,  37,  130).— 
The  discharge  tubes  were  filled  with  argon-nitrogen 
mixtures  to  pressures  of  0-2 — 45-0  mm.,  and  since  the 
electrodes  were  only  1 — 2  mm.  apart,  the  positive 
column  was  absent,  and  only  tho  negative  glow 
apparent.  The  observations  are  in  general  agree¬ 
ment  with  those  obtained  previously  on  neon  and 
air  discharge  tubes.  At  pressures  below  20  mm., 
the  flash  was  tho  normal  glow  discharge,  but  at 
higher  pressures  the  discharge  was  an  arc.  For  a 
constant  pressure,  both  the  upper  and  low  critical 
voltages  for  steady  discharge,  and  the  apparent 
critical  voltages  for  continuous  flashing,  were  constant 
for  any  one  tube.  Minor  differences  between  tubes 
are  discussed.  C.  J.  Smithells. 

Band  spectra  of  aluminium.  G.  Eriksson  and 
E.  Hulth£n  (Z.  Physik,  1925,  34,  775 — -787). — The 
spectrum  of  the  aluminium  arc  in  air  and  in  hydrogen 
has  been  photographed  under  high  dispersion.  The 
arc  in  air  shows  intensive  bands,  degraded  to  the  red, 
which  are  probably  to  bo  assigned  to  an  A10  dipolo 
molecule.  In  hydrogen,  a  weaker  hydride  band 
spectrum  appears,  degraded  towards  the  red,  with 
heads  at  4067,  4241,  4354,  and  4568  A.  This  spectrum 
has  been  fully  measured  and  analysed  into  a  band 
system  (v„=  23,477).  The  moment  of  inertia  of  the 
unexcited  A1H  molecule  is  given  as  1-54  X  10'40g./cm.2, 
and  the  distance  between  the  atomic  centres  as 
0-984x  10'8  cm.  S.  Barratt. 

Absorption  spectrum  of  manganese  vapour  in 
the  visible  and  ultra-violet.  R.  V.  Zdmstein 
(Physical  Rev.,  1925,  [ii],  26,  765 — 770). — Thirty-ono 
manganese  absorption  lines  between  5394-07  and 
1995-1  A.  are  tabulated,  with  their  intensities.  Tho 
relatively  small  number  of  intense  lines,  and  the 


10S 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


occurrence  of  groups  consisting  of  one,  two,  or  three 
lines,  indicate  that  all  the  absorptions  are  from 
manganese  in  the  normal  state  (l°s  term);  l6s— W, 
l6s-8p,  Its— °p,  and  possibly  l°s— 4p  and  Its—  2p, 
combinations  arc  represented.  A.  A.  Eldridgb. 

Band  spectra  of  mercury.  H.  Nagaoka  (Sci. 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1922,  1, 
1 — 6). — A  new  form  of  lamp  for  exciting  the  mercury 
band  spectra  is  described,  and  various  methods  of 
analysis  of  the  fine  structure  of  the  bands  are  discussed. 

M.  S.  Burr. 

Change  in  the  infra-red  absorption  spectrum 
of  water  with  temperature.  J.  R.  Collins 
(Physical  Rev.,  1925,  [ii],  26,  771 — 779). — Maximum 
absorption  of  the  bands  was  observed  for  0°  at 
0-775,  — ,  0-985,  1-21,  1-45,  and  1-96  g;  for  95°  at 
0-74,  0-845,  0-97,  1-17,  1-43,  and  1-94  g,  rise  of  temper¬ 
ature  being  accompanied  by  an  increase  in  the 
maximum  absorption  for  the  bands  at  0-77,  0-98,  and 
1-21  g.  The  results  are  in  conformity  with  the 
supposed  presence  of  molecules  (H20)2  and  (H20)3. 

A.  A.  Eldridge. 

'  Infra-red  absorption  spectra.  Solutions  of 
nitrogen  pentoxide  and  nitrogen  tetroxide  in 
organic  liquids.  F.  Daniels  (J.  Amer.  Chem.  Soc., 
1925,  47,  2856 — 2866). — The  absorption  bands  of 
nitrogen  pentoxide  between  2  and  7  g  are  not  shifted 
by  the  process  of  dissolution  in  organic  liquids  ( e.g ., 
chloroform,  dichloroethane).  Slight  shifts  (0-05  g) 
in  the  maxima  may  be  attributed  to  concentration 
effects.  Dissolution  of  nitrogen  tetroxide  in  organic 
liquids,  however,  causes  the  absorption  maxima  to 
shift  from  5-65  to  5-45 — 5-30  /a.  The  results  do  not 
support  the  radiation  hypothesis  of  chemical  action. 
It  is  considered  that  the  relative  position  of  the  electron 
pair  between  the  atoms  of  a  molecule  determines  the 
infra-red  absorption  spectra  of  the  latter. 

S.  K.  Tweedy. 

Infra-red  spectra  of  solutions.  0.  Reinkober 
(Z.  Physik,  1925,  35,  179 — 192). — The  substances 
examined  were  water,  methyl,  ethyl,  and  propyl 
alcohols,  glycerol,  and  concentrated  solutions  of 
ammonium  chloride  in  these  solvents.  The  region 
was  from  2  to  9-5  g.  The  reflexion  spectra  of  the 
aqueous  solution  of  ammonium  chloride  and  of 
potassium  nitrate  were  also  examined  in  the  same 
region.  The  frequency  of  internal  vibration  of  the 
cation  increases  in  solution,  the  opposite  of  the  effect 
for  the  anion.  The  effect  was  the  same  in  the  different 
solvents,  E.  B.  Ludlam. 

Light  absorption  and  emission  phenomena  in 
anthracene.  N.  S.  Capper  and  J.  K.  Marsh  (J. 
Amer.  Chem.  Soc.,  1925,  47,  2847— 2850).—' Whereas 
pure,  white,  sublimed  anthracene  exhibits  no  selective 
absorption  in  phenetole  and  in  chloroform  solutions, 
recrystallised  anthracene  slightly  tinted  yellow  by 
chrysogen  exhibits  absorption  bands  at  475,  445, 
418,  and  397  pm,  the  last  two  being  very  weak 
(cf,  Morton,  Chem.  News,  1872,  26,  199).  The 
bands  at  475  and  445  pm  are,  therefore,  due  to  chrysogen, 
and  Taylor  and  Lewis’  deduction  that  dianthracenc 
should  absorb  light  at  707  pm  becomes  erroneous  (cf. 


A.,  1924,  ii,  580).  The  absorption  observed  by  these 
authors  at  this  wave-length  may  be  due  to  the  solvent, 
phenetole,  since  many  benzenoid  substances  show 
well-marked  absorption  at  this  wave-length  (Russell 
and  Lapraik,  J.C.S.,  1881,  39,  168)  and  fluorene  and 
phenanthreno  lose  all  visible  fluorescence  on  careful 
purification.  Pure  anthracene  polymerises  as  readily 
as  the  yellow-tinted  specimens.  This  is  duo  to 
absorption  of  light  in  the  region  of  the  four  most 
characteristic  bands  (310 — 375  pm)  and  not  of  light 
of  wave-length  445  and  475  pm  (Taylor  and  Lewis, 
loc.  cit.).  The  absorption  and  fluorescence  spectra 
of  chrysogen  are  similar  to  those  of  anthracene,  but 
occur  at  higher  wave-lengths.  Apparently  the  green 
fluorescence  of  chrysogen  depends  for  its  stimulation 
on  the  potential  emission  of  fluorescent  light  by 
anthracene.  The  fourth  fluorescence  band  of  pure 
anthracene  in  the  red  region,  found  by  Morton,  was 
not  observed.  S.  K.  Tweedy. 

Influence  of  different  nuclei  on  the  absorption 
spectra  of  substances.  J.  E.  Purvis  (J.C.S., 
1925,  127,  2771—2776;  cf.  ibid.,  1914,  105,  590, 
1372). — The  ultra-violet  absorption  spectra  of  a 
number  of  substances  containing  benzene  nuclei 
have  been  examined  in  alcoholic  solution.  The  bands 
of  phenyl,  benzyl,  thymol,  and  camphor  salicylates 
aro  comparable  with  those  of  salicylic  acid,  differing 
chiefly  in  position  and  strength,  i.e.,  only  one  of  the 
nuclei  shows  specific  absorption.  The  salicylates  of 
theobromine,  caffeine,  phenazonc,  and  quinine  show 
much  larger  variations,  but  least  in  the  quinine 
compound.  o-Acetoxybenzoic  acid  approaches  the 
behaviour  of  benzoic  acid,  showing  that  -the  replace¬ 
ment  of  the  hydrogen  of  hydroxyl  by  another  radical 
not  possessing  any  specific  absorption  tends  to  nullify 
the  effect  of  the  hydroxyl  group.  The  same  influence 
is  observed  in  the  o-acetoxybenzoatcs  of  theobromine 
and  quinine.  In  the  specific  absorption  of  the 
benzoate,  citrate,  and  hydrochloride  of  caffeine,  the 
basic  nucleus  is  the  chief  agent.  The  results  indicate 
that  the  specific  and  general  absorption  depend  on 
the  nature  of  the  base,  the  nature  of  the  acid,  and  the 
presence  of  hydrogen  in  hydroxyl,  the  vibration  of 
the  hydrogen  evidently  being  an  important  factor  in 
the  absorption.  M.  S.  Burr. 

Absorption  of  light  by  hsematoporphyrin.  III. 
L.  Kajdi  (Biochem.  Z.,  1925,  165,  475— 496).— The 
change  of  the  position  of  the  absorption  bands  of 
acid  heematoporphyrin  does  not  depend  on  the  con¬ 
centration  of  acid  if  alcohol  is  present  in  fairly  large 
concentration.  The  absorption  bands  of  alkaline 
lisematoporphyrin  also  change  their  position  with 
changing  concentration  of  solvent.  If  hsemato- 
porphyrin  is  dissolved  in  aqueous  alkali,  ethyl  or 
amyl  alcohols,  ether,  alcoholic  acid  or  alkali,  and  the 
solutions  are  placed  in  sunlight,  a  new  band  (sometimes 
two)  appears  in  the  red.  Solutions  in  aqueous  acid 
do  not  give  new  bands  under  these  conditions.  By 
contact  with  rubber,  the  many-banded  spectrum  of 
hoematoporphyrin,  whether  dissolved  in  pure  alcohol, 
in  acetic  acid  and  alcohol,  or  in  aqueous  alkali, 
changes  into  a  two-banded  spectrum,  with  or  without 
exclusion  of  air,  in  dark  or  in  light.  The  substance 
contained  in  the  rubber  causing  this  change  can  be 
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extracted  by  alcohol.  Haematoporphyrin  solutions 
in  which  new  bands  have  appeared  by  the  action  of 
sunlight,  on  contact  with  rubber  give  a  two-banded 
spectrum  which  cannot  be  reverted  to  its  original 
form  by  re-exposure  to  sunlight. 

P.  W.  Clutterbuck. 

Photographic  spectrophotometry.  H.  B.  Dor- 
celo  (Physikal.  Z.,  1925,  26,  756 — 794). — A  summary 
of  recent  work  with  bibliography.  The  following 
matters,  amongst  others,  are  discussed :  the  laws 
of  darkening  of  photographic  plates,  intensity  measure¬ 
ments  in  groups  of  lines,  light  sources  and  distribution 
of  energy  throughout  the  spectrum,  photomicromctric 
apparatus.  R.  A.  Morton. 

Spectro-chemistry  of  compounds  containing 
nitrogen.  K.  von  Auwers  and  R.  Kraul  (Z. 
physikal.  Chem.,  1925,  118,  304). — Corrigenda  to  a 
previous  paper  (A.,  1925,  ii,  847). 

L.  F.  Gilbert. 

Three-dimensional  method  of  representing 
quantum  transitions  in  band  spectra.  H.  B. 
Lemon  and  C.  M.  Blackburn  (Astrophys.  J.,  1925, 
62,  61 — 64). — A  three-dimensional  representation  of 
transitions  corresponding  with  radiations  in  band 
spectra  constructed  for  the  case  of  the  first  negative 
Deslandres  system  associated  with  carbon  is  described. 

A.  A.  Eldridge. 

Fluorescence  of  cadmium  vapour.  A.  D. 
Power  (Physical  Rev.,  1925,  [ii],  26,  761 — 764). — 
The  freshness  of  the  vapour  primarily  determines  the 
intensity  of  the  lines  3262  A.  (15—  2p2),  4678  A. 
(2p3— Is),  4800  A.  (2p2 — Is),  5086  A.  (2py—  la),  and 
2289  A.  (1<S— 2P),  when  excited  by  light  of  wave¬ 
length  <3300  A.  The  presence  of  thallium  and 
indium  as  impurities  was  revealed  by  fluorescence 
lines,  but  not  by  the  spark.  A.  A.  Eldridge. 

Polarisation  of  fluorescent  light  from  solutions 
of  dyes.  P.  Frohlich  (Z.  Physik,  1925,  35,  193 — 
206). — The  degree  of  polarisation  is  considerable  only 
for  liquids  of  high  viscosity,  but  it  is  not  the  same  for 
different  solutions  of  the  same  viscosity.  Freezing 
the  solution  does  not  alter  the  degree  of  polarisation. 
In  some  cases,  the  solvent  also  fluoresces  and  the 
light  emitted  is  polarised.  In  all  cases  examined,  the 
degree  of  polarisation  was  different  for  different  wave¬ 
lengths  of  the  exciting  light.  E.  B.  Ludlam. 

Luminescence  spectra  of  Geissler  tubes.  A. 
Bjelopolski  (Bull.  Acad.  Sci.  Russie,  1918,  [6], 
1033 — 1046;  from  Chem.  Zentr.,  1925,  II,  266 — 
267). — The  spectrum  obtained  in  the  wide  portions 
of  a  Geissler  tube  is  so  weak  that  it  cannot  be 
photographed  unless  the  tube  be  heated  by  long- 
continued  passage  of  a  current.  The  discharge  may, 
however,  be  deflected  electromagnetically  and  con¬ 
centrated  on  a  screen.  Spectra  are  thereby  obtained 
which  can  be  photographed.  The  spectra  obtained 
in  this  way  from  tubes  containing  hydrogen  resemble 
those  obtained  in  the  capillary  portions  of  tubes 
filled  with  methane  or  benzene.  Their  lines  coincide 
with  those  of  the  second  hydrogen  spectrum  of  Frost 
(Astrophys.  J.,  1902, 16, 100),  Watson,  and  Hasselberg 


(Mem.  Acad.  St.  Pfitersbourg,  [8],  31,  Nr.  14).  The 
hydrogen  tubes  used  were  10—24  yrs.  old. 

G.  W.  Robinson. 

Excitation  of  spectra  of  gases  by  chemical 
reaction.  H.  Franz  and  H.  Kallmann  (Z.  Physik, 
1925,  34,  924 — 950). — The  mechanism  and  energetics 
of  the  production  of  luminosity  in  chemical  reactions 
between  gases  arc  discussed,  in  particular  the  excitation 
of  the  mercury  resonance  line  by  the  action  of  chlorino 
on  sodium  in  the  presence  of  mercury  and  its  non- 
appearance  when  bromine  is  used.  The  work  of 
Haber  and  Zisch  (A.,  1922,  ii,  461)  is  confirmed  and 
extended.  The  action  of  all  three  halogens  respect¬ 
ively  on  mercury  vapour  produces  only  band  spectra ; 
the  bands  with  chlorine  are  the  same  as  those  observed 
in  the  electrical  discharge  through  mercuric  chloride ; 
those  with  bromine  and  iodine  are  different  from  the 
spectra  excited  electrically  in  the  bromide  and  iodide. 
Traces  of  impurity  in  the  sodium  affect  the  spectra 
in  a  marked  maimer  when  very  little  chlorine  is 
present.  E.  B.  Lijdlam. 

Utilisation  of  luminescent  and  catalytic  sub¬ 
stances  [ e.g .,  for  X-ray  screens].  P.  L.  G.  Mar- 
cotte.— See  B.,  1926,  29. 

Apparatus  for  direct  registration  of  trans¬ 
parency  curves  of  absorbing  substances  and  of 
spectral  effects.  C.  Muller  (Z.  Physik,  1925, 
34,  824 — 832). — The  apparatus  consists  of  a  mono¬ 
chromator,  photo-electric  cell,  and  string  galvanometer 
combined  with  a  special  sliding  form  of  rotating  sector. 
The  special  advantage  of  the  arrangement  is  that 
points  on  the  curves  of  absorption,  sensitivity, 
intensity,  and  the  zero  point  can  be  obtained  in  any 
desired  order.  Thus  four  transparency  curves  with 
five  comparison  lines  for  50  wave-lengths  can  be 
registered  in  30  min.  With  appropriate  changes,  the 
method  can  be  extended  to  measurements  in  the 
infra-red  and  to  X-rays.  E.  B.  Ludlam. 

Effect  of  ultra-violet  light  and  X-rays  on  the 
stability  of  matter.  A.  L.  Foley  (Proc.  Indiana 
Acad.  Sci.,  1925,  34,  185 — 193). — Silica  tubes  con¬ 
taining  carbon  monoxide,  krypton,  neon,  argon, 
bromine,  chlorine,  carbon  monoxide,  helium,  hydrogen, 
iodine,  nitrogen,  oxygen,  sulphur  dioxide,  water,  or 
xenon,  also  glass  tubes  containing  the  above  sub¬ 
stances  (with  the  exception  of  the  first  three),  or  the 
following  elements  in  an  atmosphere  of  nitrogen  : 
aluminium,  antimony,  arsenic,  barium,  bismuth, 
cadmium,  copper,  magnesium,  manganese,  selenium, 
sulphur,  or  tin,  in  addition  to  control  tubes,  were 
exposed  to  ultra-violet  light  (silica  tubes)  or  X-rays 
(glass  tubes),  the  contents  being  periodically  observed 
with  the  aid  of  an  electrodeless  discharge  and  photo¬ 
graphs  of  the  spectra.  The  results  demonstrate  the 
inadequacy  of  present  knowledge  of  spectra ;  the 
electrodeless  discharge  gives  results  differing  from 
those  obtained  in  tubes  containing  electrodes.  Mer¬ 
cury  lines  were  usually  present,  but  diminished  in  the 
presence  of  aluminium,  arsenic,  copper,  or  tin. 
Exposure  of  metals  to  X-rays  liberates  little  or  no 
gas.  With  continued  discharge,  changes  in  the 
spectra  were  observed  similar  to  those  previously 
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ascribed  to  phenomena  connected  with  the  presence 
of  electrodes.  Chemical  Abstracts. 

Energy  levels  of  the  nitric  oxide  molecule.  H. 
Stoner  (Nature,  1926, 117,  SI). — Evidence  is  adduced 
showing  that  the  third  positive  group  of  nitrogen 
bands  belongs  to  the  nitric  oxide  molecule.  The 
excitation  potentials  of  the  levels  of  the  nitric  oxide 
molecule  arc  5-44  and  13-96  volts ;  hence  the 
ionisation  potential  must  be  greater  than  14  volts. 

A.  A.  Eldridge. 

Dielectric  constants  of  liquids.  I.  Measure¬ 
ment  of  dielectric  constants  of  liquids.  Y. 
Matsuike  (Sci.  Rep.  Tohoku  Imp.  Univ.,  1925,  14, 
445 — 152). — An  apparatus  is  described  for  the  measure¬ 
ment  of  dielectric  constants  of  liquids  by  means 
of  the  resonance  of  two  high-frequency  oscillating 
circuits  in  one  of  which  the  liquid  under  examination 
forms  the  dielectric  of  a  fixed  condenser.  The  dielec¬ 
tric  constants  of  six  liquids  have  been  determined  at 
25°  and  the  results  are  in  fair  agreement  with  those  of 
other  observers.  A.  E.  Mitchell. 

Molecular  volume  and  molecular  refraction  of 
mixtures  of  liquids.  W.  Herz  (Z.  anorg.  Chem., 
1925, 149,  270 — 272). — The  rule  formulated  by  Lorenz 
and  Herz  (A.,  1925,  ii,  356)  connecting  the  molecular 
volume  at  absolute  zero  and  the  molecular  refraction, 
also  the  generalisation  F0/;i/7'i= constant,  where 
F0  is  the  molecular  volume  at  0°  Abs.,  Tk  the  critical 
temperature  on  the  absolute  scale,  and  pk  the  critical 
pressure,  have  been  extended  to  mixtures  of  liquids. 

R.  CUTHILL. 

Molecular  and  atomic  volumes.  VIII.  Meta- 
lieulandites.  W.  Biltz  and  F.  Specht  (Z.  anorg. 
Chem.,  1925,  150,  10—19;  cf.  A.,  1925,  ii,  1141).— 
For  measuring  the  volumes  of  partly  dehydrated 
zeolites,  a  liquid  is  necessary  which  cannot  replace 
the  zeolithic  water  or  enter  the  lattice,  but  which, 
nevertheless,  wets  the  particles.  Mercury  was  found 
suitable  and  a  pyknometer  was  used  which  had  a 
swan  neck  to  prevent  the  solid  rising  to  the  open 
mouth.  With  a  natural  heulandite,  the  volume  found 
was  the  same  as  when  petroleum  was  used.  When 
the  heulandite  was  dehydrated,  no  change  in  volume 
occurred  until  the  water  content  had  fallen  from  5-5 
to  3  mol. ;  further  dehydration  caused  at  first  a  slow, 
and  then  a  rapid,  fall  in  volume.  Zeolithic  water 
thus  causes  no  expansion  of  the  lattice.  When  the 
volume  was  measured  in  petroleum,  the  decrease 
began  with  the  beginning  of  dehydration,  because  this 
liquid  can  partly  or  wholly  replaco  tho  zeolithic 
water.  A.  Geake. 

Molecular  and  atomic  volumes.  IX.  Hexa- 
hydrates  of  chromic  and  chromous  chlorides. 
E.  Birk  and  W.  Biltz  (Z.  anorg.  Chem.,  1925,  150, 
20—25;  cf.  preceding  abstract). — The  molecular 
volumes  of  the  three  hexahydrates  of  chromic  chloride 
and  of  chromous  chloride  hexahydrato  were  measured 
in  petroleum.  The  molecular  volume  of  the  most 
stable  of  tho  chromic  salts,  the  dark  green  dichloro- 
tetra-aquochromic  chloride  dihvdratc, 
[CrCl2(H20)4]Cl,2H20, 

is  145-2,  that  of  the  grey  hcxa-aquochromic  chloride, 


[Cr(H20)6]Cl3,  is  148-1,  and  that  of  the  least  stable, 
the  light  green  monochloropenta-aquochromic  chloride 
monohydrate,  [CrC^HaO^jCl^HgO,  is  151-4.  The 
molecular  volume  thus  falls  with  increasing  stability, 
as  for  organic  isomcrides,  the  difference  for  each  pair 
being  2%.  The  molecular  volume  of  chromous  chlor¬ 
ide  hexahydrato  is  129-6,  and  this  corresponds  with 
a  volume  of  14-5  for  each  mol.  of  water.  The  mole¬ 
cular  volumes  of  the  water  in  the  chromic  chloride 
hexahydrates  are  14-7,  15-2,  and  15-7,  respectively, 
and  tho  chromous  chloride  thus  corresponds  with  tho 
dark  green  chromic  salt  and  may  be  formulated 
[CrCL>(H20),,],2H20.  A.  Geake. 

Mechanically-enforced  double  refraction  of 
amorphous  liquids  in  relation  to  molecular 
configuration.  D.  Vorlander  and  R.  Walter 
(Z.  physikal.  Chem.,  1925,  118,  1 — 30). — Experi¬ 
ments  in  which  a  large  number  of  organic  liquids  and 
a  number  of  aqueous  solutions,  principally  of  salts  of 
organic  acids,  were  subjected  to  mechanical  forces 
by  being  placed  inside  a  stationary  metal  cylinder  in 
which  a  coaxial  solid  metallic  cylinder  of  slightly 
smaller  dimensions  was  rotated  at  a  high  speed,  show 
that  the  organic  liquids  acquire  a  normal,  and  tho 
aqueous  solutions  an  anomalous,  double  refraction. 
The  values  of  the  specific  double  refraction, 
[D]=D[\j.rj,  where  D  is  the  observed  double  refrac¬ 
tion,  [i  the  rotational  velocity,  and  t?  the  viscosity, 
are  tabulated.  In  general,  when  rj  is  less  than  5  no 
double  refraction  is  induced.  Consideration  of  the 
[D]  values  for  a  series  of  fatty  acids  and  their 
triglycerides  shows  that  there  is  some  connexion 
between  the  optical  properties  and  length  of  carbon 
chain.  With  increasing  number  of  carbon  atoms,  the 
[_D]  values  increase  at  first  slowly,  then  rapidly, 
and  finally  attain  what  is  apparently  an  upper  limit¬ 
ing  value.  Introduction  of  side  chains  or  lengthening 
of  those  already  present  causes  a  diminution  in  [D]. 
With  benzene  compounds,  the  [D]  values  increase  in 
passing  from  o-  to  m-  to  p-com  pounds. 

The  double  refraction  is  greater  for  those  substances 
possessing  an  ethenoid  linking  than  for  the  correspond¬ 
ing  saturated  compounds.  The  mechanically  pro¬ 
duced  double  refraction  of  colloidal  solutions  is 
discussed,  and  it  is  shown  that  there  is  some  connexion 
between  [D]  and  size  of  particles.  J.  S.  Carter. 

Rotatory  dispersion  of  nicotine.  T.  M.  Lowry 
and  B.  K.  Singh  (Compt.  rend.,  1925,  181,  909— 
911). — The  rotatory  dispersions  of  nicotine  over  the 
range  4046 — 6708  A.  are  given  by  the  formula  oc/oc1= 
0-2379/(X2— 006),  whero  oq  is  the  rotation  for  the 
mercury  line  5461  A.,  and  arc  therefore  “  simple  ” 
(cf.  Lowry  and  Dickson,  A.,  1914,  ii,  786). 

S.  K.  Tweedy. 

Diamagnetic  and  paramagnetic  rotation  of  the 
plane  of  polarisation.  R.  Ladenburg  (Z.  Physik, 
1925,  34,  898 — 906). — As  a  result  of  thermal  agitation, 
the  number  of  electrons  rotating  in  opposite  direc¬ 
tions  in  the  magnetic  field  is  not  equal ;  the  conse¬ 
quent  rotation  of  the  plane  of  polarisation  is  calculated 
from  the  dispersion  theory  and  from  Langevin’s  theory 
of  paramagnetism.  E.  B.  Ludlam. 
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Optical  rotation  of  arabic  acid  and  the  alkali 
arabates.  M.  A.  Rakusin  (Biochem.  Z.,  1925,  160, 
285 — 287). — Arabic  acid,  prepared  from  gum  arabic 
of  [a]D — 24-8°,  bad  [a]D— 27-86° ;  lithium  arabate 
[a]D— 17-81° ;  ammonium  arabate  [a]D— 19-81° ; 
sodium  arabate  [a]D— 21-67° ;  potassium  arabate 
[a]D— 23-06°.  E.  C.  Smith. 

Relationship  between  optical  rotatory  powers 
and  relative  configurations  of  optically  active 
compounds.  II.  Relative  configurations  of 
optically  active  mandelic  acids  and  (3-phenyl- 
lactic  acids.  G.  W.  Clough  (J.C.S.,  1925,  127, 
2808 — 2813). — On  the  basis  of  the  rule  previously 
deduced  (A.,  1918,  ii.  255)  that  the  introduction  of  the 
same  substituent  into  similarly  constituted,  optically 
active  compounds  possessing  the  same  relative  con¬ 
figurations  produces  alterations  of  the  same  character 
in  their  optical  rotatory  powers,  the  configurations 
of  the  optically  active  forms  of  mandelic  and  p-phenyl- 
lactic  acids  have  been  investigated.  Tho  molecular 
rotations  of  the  following  compounds  have  been 
determined :  Z-maudelic  acid  and  its  ethyl  ester, 
methyl  Z-phenylbenzoyloxyacetate,  methyl  Z-(3- 
phenyl-lactate,  methyl  <Z-a-acetoxy-j3-phenylpropion- 
ate,  and  methyl  Z-a-benzoyloxy-(3-phenylpropionate. 
These  results,  combined  with  those  of  other  investig¬ 
ators,  indicate  that  Z-hexahydromandelic  acid  and 
Z-mandelic  acid  belong  to  the  “  d  ’’-series  (Zoc.  cit.) 
of  a-hydroxy-acids.  The  configurations  of  Z-benzoin, 
the  related  optically  active  glycols,  and  amygdalin 
can  thus  be  confirmed  with  reference  to  that  of 
(Z-tartaric  acid.  cZ-ji. -Phenyl-lactic  acid  may  also  be 
classed  with  the  “  d  ’’-series  of  a-hydroxy-acids.  It 
is  therefore  possible  to  assign  configurations  to  the 
glycols  from  this  acid,  and  also  to  the  four  optically 
active  phenylglyceric  acids,  provided  it  is  assumed 
that  cis-addition  of  hydroxyl  occurs  on  oxidation  of 
the  cinnamic  acids.  M.  S.  Burr. 

Calculation  of  Verdet’s  constant  in  the  mole¬ 
cular  theory  of  magnetic  rotatory  polarisation. 
R.  de  Mallemann  (Compt.  rend.,  1925,  181,  1139 — 
1141). — The  constant  A  in  its  simplest  form  is  ex¬ 
pressed  by  15-82  X  10~7./kf(w— l)2/eZi!.  for  the  sodium 
-D-line.  The  calculated  values  show  very  good  agree¬ 
ment  with  the  values  obtained  experimentally  by 
Perkin  for  a  number  of  aliphatic  compounds.  The 
values  of  p,  the  number  of  effective  electrons,  assumed 
for  the  calculation,  are  for  every  case  examined  less 
by  4  than  the  accepted  values  of  n,  the  number  of 
valency  electrons ;  hence  the  compounds,  examined 
appear  to  contain  one  atom  of  carbon  less  than  they 
do  in  fact,  and  the  free  atom  of  carbon  would  have  a 
zero  value.  S.  I.  Levy. 

Valency  theories  and  the  magnetic  properties 
of  complex  salts.  D.  M.  Bose  (Nature,  1926,  117, 
84). — If  Z  is  the  atomic  number  of  the  inert  gas  which 
terminates  any  transition  group  of  elements,  all  those 
co-ordination  compounds  in  which  Z—Z'{=N—E+ 
2 P,  where  N  is  the  atomic  number  of  the  co-ordinating 
atom,  E  its  primary  valency  in  the  given  compound, 
and  P  is  4,  6,  etc.,  according  as  the  complex  compound 
is  fourfold,  sixfold,  etc.)  are  diamagnetic,  whilst  the 
othors  are  paramagnetic ;  the  result  is  in  agreement 


with  that  of  Baudisch  and  Welo  (A.,  1925,  ii,  943, 
1031).  Further,  the  number  of  Bohr’s  magnetons 
contained  in  any  co-ordination  compound  of  the  first 
transition  group  of  elements  is  Z— Z',  so  far  as  mag¬ 
netic  properties  have  been  studied. 

A.  A.  Eldridge. 

Elements  with  anomalous  valencies.  M.  Gom- 
berg  (Chem.  Reviews,  1925,  2,  301 — 314). 

Co-ordination  and  co-valency.  J.  A.  V.  Butler 
(Trans.  Earaday  Soc.,  Dec.,  1925,  advance  proof). — 
Co-ordination  as  an  effect  associated  with  compound 
formation  is  to  be  distinguished  from  co-valency ;  it 
consists  in  the  congregation  around  an  ion  of  a  number 
of  units  with  unshared  electron  pairs  forming  a  new 
and  distinct  group  of  electrons  outside  the  filled  or 
partly  filled  groups  in  the  simple  ion.  The  attach¬ 
ment  of  the  co-ordinated  group  is  not  due  to  the 
tendency  of  the  simple  ion  to  attain  the  configuration 
of  the  next  higher  inert  gas.  The  maximum  number 
of  co-ordination  valencies  are  deduced  on  the  basis 
of  the  Main-Smith  and  Stoner  sub-groups  and  agree 
with  those  given  by  the  Sidgwick  rule.  Using  this 
definition  of  co-ordination,  it  is  shown  that  ortho- 
phosphoric,  sulphuric,  and  chloric  acids  are  true 
co-valent  compounds,  whilst  the  oxy-acids  of  the 
transitional  elements,  vanadic,  chromic,  and  man¬ 
ganic  acids,  are  co-ordinated.  These  co-ordinated 
acids  give  reversible  oxidation  potentials,  indicating 
that  the  processess  of  oxidation  and  reduction  involve 
the  simple  gain  and  loss  of  electrons.  This  behaviour 
is  quite  different  from  that  of  the  oxy-acids  of  the 
non-metals.  E.  G.  Soper. 

Nature  of  the  chemical  linking.  Structure  of 
silicon  tetrachloride.  G.  Joos  (Physikal.  Z.,  1925, 
26,  734 — 737). — Silicon  tetrachloride  may  be  regarded 
as  four  chlorine  ions  disposed  tetrahedrally  about  a 
central  silicon  atom  bearing  four  charges.  The  dis¬ 
tance  of  each  chlorine  ion  from  the  centre  is  taken 
from  crystal  data  as  2-59  A.,  and  on  this  basis  a  value 
of  2847  cal. /mol.  is  computed  from  electrostatic  forces 
for  the  free  energy.  Spectroscopic  and  thermo- 
chemical  data  lead  to  a  value  of  2301  cal./mol. 
Accurate  agreement  requires  the  sphere  including  the 
four  chlorine  ions  to  be  7%  greater  than  the  value 
assumed  from  crystal  data.  The  degree  of  agreement 
is  regarded  as  justifying  the  idea  of  polar  binding  in 
this  compound.  R.  A.  Morton. 

Regularity  in  the  rare  earths.  G.  von  Hevesy 
(Z.  anorg.  Chem.,  1925, 150,  68 ;  cf.  A.,  1925,  ii,  938).— 
A  numerical  correction.  A.  GeakE. 

X-Ray  analysis.  P.  Gunther  and  I.  N.  Stranski 
(Z.  physikal.  Chem.,  1925,  118,  257— 275).— To  test 
the  possibility  of  the  quantitative  determination  of 
alloys  by  means  of  the  intensity  of  their  X-ray 
spectrum,  the  influence  of  cobalt  on  the  emission 
spectrum  of  nickel  was  investigated.  It  is  shown  that 
the  ratio  intensity  Nilt  a/intensity  NiXp  is  scarcely 
changed  in  the  presence  of  cobalt  and  that  the  ratio 
intensity  CoXa/intensity  NiXa  for  a  50%  alloy  is 
nearly  1.  Owing  to  the  absorption  of  the  Niiip^  line, 
the  ratio  intensity  CoXpj/intensity  NiXf^  is  greater 
than  1.  It  is  deduced  that  where  the  presence  of  a 
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second  element  strengthens  or  weakens  the  radiation 
in  an  approximately  equal  manner,  quantitative 
data  on  the  composition  can  be  obtained  from  the 
emission  spectrum.  H.  Terrey. 

Discovery  of  eka-manganese  elements.  (Frl.) 
I.  Tacke  (Z.  angew.  Chem.,  1925,  38,  1157—1160; 
cf.  A.,  1925,  ii,  939). — A  description  of  the  chemical 
separation  of  the  elements  masurium  and  rhenium  in 
the  work  previously  described. 

W.  T.  K.  Braunholtz. 

X-Ray  examination  of  the  inner  structure 
of  strained  metals.  IV.  a-Iron  plastically 
strained  in  extension,  compression,  and  torsion. 
A.  Ono  (Mem.  Coll.  Eng.  Kyushu,  1925,  3,  267 — 286; 
cf.  A.,  1925,  ii,  746). — The  X-ray  diffraction  pattern 
of  a-iron  strained  plastically  in  extension,  compression, 
or  torsion  is  in  every  case  a  scries  of  rings  having 
regularly  oriented  bright  spots  decreasing  in  intensity 
from  the  inner  ring  to  tho  outer.  The  position  of  these 
spots  has  been  analysed  and  shown  to  be  due  to  the 
existence  of  two  different  kinds  of  symmetry  in  the 
strained  crystal  lattices.  In  the  first  kind,  the  rotation 
of  the  lattice  during  strain  takes  place  about  one  of 
the  axes  in  a  definite  direction,  and  in  the  second 
kind  the  lattice  rotates  about  an  axis  which  may 
occupy  any  position  in  a  definite  plane.  In  a-iron 
strained  in  extension,  the  symmetry  is  of  tho  second 
kind,  with  tho  axis  (110)  more  or  less  parallel  to  tho 
direction  of  extension,  whereas  in  the  same  metal 
strained  by  compression  the  symmetry  may  be  of  the 
first  kind  with  the  axis  (111)  in  the  direction  of  com¬ 
pression,  or  of  the  second  kind  with  the  axis  of 
rotation  (Oil)  lying  in  the  cross-sectional  plane. 
In  twisted  a-iron,  the  second  kind  of  symmetry  exists 
with  the  plane  (110),  and  probably  also  the  plane  (211), 
in  the  horizontal  position.  A.  R.  Powell. 

X-Ray  examination  of  the  inner  structure  of 
strained  metals.  V.  Mechanism  of  crystal 
rearrangement  and  the  cause  of  strain- 
hardening.  A.  Ono  (Mem.  Coll.  Eng.  Kyushu, 
1925,  3,  287 — 305). — -Mathematical.  The  mechanism 
of  the  crystal  rearrangement  of  a  strained  metal  is 
investigated  by  assuming  that  slip  and  rotation  are  the 
causes  of  distortion  and  that  the  direction  of  slip  is 
constant  for  each  kind  of  lattice.  The  calculated 
results  agree  closely  with  those  deduced  from  X-ray 
diffraction  patterns.  The  resistance  to  slip  of  a  metal 
increases  with  a  diminution  in  the  grain  size,  and  this 
agrees  with  the  fact  that  fine-grained  metals  are 
usually  much  harder  and  stronger  than  those  in  which 
the  crystals  are  relatively  large.  A.  R.  Powell. 

Constitution  of  iron.  F.  Wever. — See  B.,  1926, 
15. 

Allotropy  of  chromium.  A.  J.  Bradley  and 
E.  F.  Ollard  (Nature,  1926,  117, 122). — A  sample  of 
chromium  was  found  by  X-ray  examination  to  be  a 
mixture  of  two  allotropes.  In  the  predominating 
form  the  atoms  are  arranged  on  two  hexagonal 
lattices,  giving  an  almost  hexagonal  close-packed 
structure,  the  axial  ratio  c/a  being  1-625  instead  of 
1-633,  and  the  distance  between  neighbouring  atomic 
centres  2-714  and  2-705  A.  A.  A.  Eldridge. 


A'-Ray  determination  of  arrangement  of  atoms 
in  the  gold-copper  and  palladium-copper  mixed- 
crystal  series.  C.  H.  Johansson  and  J.  0.  Linde 
(Ann.  Physik,  1925,  [iv],  78,  439— 460).— The  lattico 
structures  of  the  compounds  Cu3Au  and  CuAu  have 
been  ascertained.  Tammann’s  view  (A.,  1919,  ii,  398) 
that  slowly  cooled  mixed-crystal  series  always  exhibit 
regular  structure  has  been  criticised  by  Masing 
(A.,  1922,  ii,  37)  and  others.  It  is  now  confirmed  that 
regular  arrangement  of  atoms  does  not  normally 
occur  in  mixed-crystal  series.  In  the  gold-copper 
series,  the  quickly  cooled  alloys  show  tho  normal 
conductivity-composition  curve  with  a  minimum 
at  50%  (Mathiesen).  With  the  slowly  cooled  alloys, 
the  conductivity  reaches  maximum  values  at  points 
corresponding  with  the  compounds  CuAu  and  Cu,Au. 
X-Ray  photographs  show  that  near  the  maxima  there 
are  superimposed  structure  effects,  whilst  in  regions 
removed  from  the  maxima  these  lines  do  not  occur. 
Hojendahl’s  theory  of  conductivity  in  mixed  crystals 
(A.,  1924,  ii,  647)  as  extended  by  Borelius  (A.,  1925,  ii, 
749)  is  supported.  An  increase  in  electrical  con¬ 
ductivity  is  not  necessarily  due  to  a  change  in  tho 
lattico  typo,  but  it  is  always  bound  up  with  an 
increase  in  regular  arrangement  of  atoms. 

R.  A.  Morton. 

Lattice  parameter  and  density  of  tungsten. 
W.  P.  Davey  (Physical  Rev.,  1925,  [ii],  26,  736— 
738). — Earlier  values  for  the  lattice  parameter 
(a=3-155±0-001)  and  d  (19-32±0-02)  of  tungsten 
(99-999%  pure)  have  been  confirmed. 

A.  A.  Eldridge. 

Arrangement  of  micro-crystals  in  rolled 
platinum  plate.  S.  Tanaka  (Mem.  Coll.  Sci. 
Kyoto,  1925,  9,  197—217 ;  cf.  ibid.,  1925,  8,  319). — 
The  examination  by  means  of  X-rays  of  platinum 
foil  rolled  in  one  direction  only  shows  that  the  normal 
to  the  trapezohedral  face  of  the  micro-crystals  is 
inclined  about  10°  to  the  direction  of  rolling,  in  the 
plane  containing  the  direction  of  rolling  and  the  normal 
to  tho  rolled  surfaco.  E.  B.  Lttdlam. 

X-Ray  examination  of  some  ammonia  cata¬ 
lysts.  R.  W.  G.  Wyckoff  and  E.  D.  Crittenden 
(J.  Amer.  Chem.  Soc.,  1925,  47,  2866—2876).— 
Various  iron  oxides  and  catalysts  have  been  investig¬ 
ated  by  the  X-ray  powder  method.  The  unit  cube 
of  magnetite  has  an  edge  of  8-37  A. ;  if  oxcess  of  ferrous 
iron  is  present,  it  appears  as  a  separate  phase,  which 
disappears  when  an  equivalent  amount  of  alumina, 
silica,  or  zirconia  (promoters)  is  added.  With 
alumina,  ferrous  aluminate  is  formed  and  enters  into 
solid  solution,  whilst  the  composition  of  the  oxide 
tends  towards  that  of  ferroso-ferric  oxide.  The  unit 
cube  of  magnetite  containing  potassium  aluminate 
differs  but  little  in  size  from  the  unit  cube  of  ferroso- 
ferric  oxide,  and  it  is  impossible  to  say  whether  or 
not  solid  solution  occurs.  Promoters  maintain  a 
large  surface  of  iron  in  catalysts  by  inhibiting  sintering 
of  the  reduced  metal,  so  that  the  crystals  of  the  latter 
grow  only  very  slowly.  a-Iron  obtained  by  the 
reduction  of  magnetite  has  a  unit  cube  of  edge 
2-859  A. ;  if  promoters  are  added  before  reduction, 
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iron  is  obtained  with  unit  cells  differing  in  size  by 
less  than  0-1%  from  those  of  pure  iron. 

S.  K.  Tweedy. 

Crystal  structures  of  sodium  and  potassium 
trinitrides  and  potassium  cyanate  and  the 
nature  of  the  trinitride  group.  S.  B.  Hendricks 
and  L.  Pauling  (J.  Amer.  Chem.  Soc.,  1925,  47, 
2904 — 2920). — The  rhombohedral  unit  of  sodium 
trinitride  ( d  1-853)  contains  1  mol.  and  has  a=38°  43' 
and  a=5-481  A. ;  the  sodium  atom  is  at  (0,  0,  0)  and 
the  nitrogen  atoms  at  (i,  i,  4),  (u,  u,  u),  and  ( u ,  u,  w), 
where  u  =0-423.  The  tetragonal  unit  of  potassium 
trinitride  (d  2  038)  contains  4  mol.  and  has  a=6-094 
and  c=7-056  A. ;  the  potassium  atoms  are  at  (0,  0,  J), 
(0.  0,  -J),  (|,  i,  £),  and  (|,  £,  |),  whilst  the  nitrogen 
atoms  are  at  (0,^,0),  (£,  0,  0),  (4,  0,  i),  (0,  £,  i) ; 

( u ,  £+«,  0),  (%—u,  u,  0),  (m,  i— u,  0),  (i+w,  «>  0) ; 
(i+w,  u,  £),  (u,  \—u,  \),  (\—u,  u,  i),  and  («,  h+u,  £), 
where  w=0-135.  The  unit  for  potassium  cyanate, 
which  is  very  similar  in  structure  to  potassium 
trinitride,  has  a=G-070  and  c=7-030  A. ;  the  true 
structure  was  not  deduced.  The  trinitride  ion  con¬ 
sists  of  a  linear  arrangement  of  three  nitrogen  atoms ; 
two  alternative  electronic  configurations  are  given. 
The  azide  group  probably  has  the  same  collinear 
structure.  The  acid  fluoride  ion  has  a  structure 
similar  to  that  of  the  trinitride  and  cyanate  ions. 

S.  K.  Tweedy. 

Preparation  and  crystal  structure  of  ferrous 
oxide.  R.  W.  G.  Wyckoff  and  E.  D.  Crittenden 
(J.  Amer.  Chem.  Soc.,  1925,  47,  2870— 2882).— A 
ferrous  oxide  was  prepared  by  saturating  electrically 
fused  magnetic  oxide  with  iron,  the  uniform  interior 
product  being  freed  from  excess  of  iron  by  electro¬ 
magnetic  separation.  The  oxide,  which  is  free  from 
ferric  iron,  is  practically  non-magnetic  (suscept- 
ibility=0-00052  per  g.).  The  crystal  unit,  which  is  a 
cube  of  edge  4-29  A.,  contains  four  molecules  and  has 
the  sodium  chloride  structure  giving  a  calculated 
d  of  5-99.  When  much  magnetite  is  present,  the  unit 
cube  is  slightly  larger,  but  there  is  no  evidence  of  solid 
solutions  being  formed  at  the  ordinary  temperature. 

S.  K.  Tweedy. 

Hydroxides  of  aluminium  and  iron.  I.  J. 
Bohm  (Z.  anorg.  Chem.,  1925,  149,  203 — 210 ;  cf. 
A.,  1924,  ii,  310). — The  naturally-occurring  hydroxides 
have  been  compared  with  artificially  prepared  hydr¬ 
oxides  by  the  A -ray  method  of  Debye  and  Scherrer 
(A.,  1917,  ii,  437).  Bonsdorff’s  aluminium  hydroxide 
(Ann.  Phys.  Chem.,  1833,  27,  275)  is  identical  with 
hydrargillite.  Aluminium  hydroxide  gels  precipit¬ 
ated  from  cold  solutions  give  no  interference  effects, 
but  those  from  hot  solutions  give  the  same  figure  as 
bauxite,  especially  if  allowed  to  age  under  boiling 
water.  Bauxite  gives  a  characteristic  figure,  which 
from  its  analogy  to  that  of  ruby  mica  indicates  the 
formula  of  bauxite  to  be  ALjO^H^O,  and  this  hydrate 
has  been  prepared  artificially.  Sols  of  aluminium 
hydroxide  give  the  bauxite  figure  after  long  boiling. 

All  the  naturally-occurring  hydroxides  of  iron  except 
ruby  mica  consist  of  impure  gothite.  Ferric  hydroxide 
gels  appear  to  contain  no  crystalline  hydroxide, 
unless  they  are  heated  with  2AT-potassium  hydroxide 


at  150°,  when  the  gothite  figure  appears.  Ferric 
hydroxide  sols  give  a  figure  corresponding  with  a 
basic  salt,  but  the  deposit  from  old  sols  consists  of 
gothite.  R.  Cuthill. 

Incandescence  of  certain  metallic  oxides.  J. 
Bohm  (Z.  anorg.  Chem.,  1925,  149,  217 — 222). — 
The  change  undergone  by  the  oxides  Sc203,  Fe203, 
Cr203,  TiOa,  Zr02,  Nb205,  and  Ta205  when  they  "are 
ignited,  which  is  apparent  as  sudden  incandescence 
and  results  in  the  oxides  becoming  insoluble  in  acids, 
is  shown  by  X-ray  methods  to  be  accompanied  by  a 
change  in  structure  from  amorphous  to  crystalline. 

The  behaviour  of  explosive  antimony  is  due  to  the 

same  cause.  R.  Cuthill. 

X-Ray  analysis  of  some  mixed  crystals  of  the 
silver  halides.  R.  B.  Wilsey  (J.  Franklin  Inst., 
1925,  200,  739 — 746). — An  X-ray  analysis  has  been 
made,  using  the  Hull  powdered  crystal  method,  of  the 
series  of  mixed  crystals  of  silver  chloride  with  silver 
bromide,  and  of  silver  bromide  with  silver  iodide. 
The  silver  chloride-silver  bromide  mixtures  showed 
the  simple  cubic  structure  (sodium  chloride  type) 
characteristic  of  the  pure  components,  with  a  lattice 
spacing  lying  between  those  of  the  two  components, 
and  showing  a  linear  relationship  to  the  molar  com¬ 
position  of  the  mixed  crystals.  Most  of  the  silver 
bromide-silver  iodide  mixtures  showed  the  existence 
of  two  mixed  crystals,  one  the  simple  cubic  type 
characteristic  of  pure  silver  bromide,  but  with  an 
enlarged  lattice  spacing,  and  the  other  the  diamond 
cubic  or  hexagonal  type  of  the  silver  iodide  crystal, 
with  a  slightly  diminished  lattice  constant.  In 
mixtures  up  to  and  including  70  mol.%  of  silver 
iodide,  the  simple  cubic  structure  predominated, 
its  lattice  spacing  increasing  with  the  percentage  of 
silver  iodide  fused  in  the  mixture.  Silver  iodide 
appears  to  go  quite  readily  into  the  silver  bromide 
lattice,  the  calculations  indicating  that  the  largest 
simple  cubic  structure  observed  contained  as  much 
iodide  as  bromide.  Judging  by  the  effect  on  the 
lattice  constant  of  the  silver  iodide  structure,  very 
little  silver  bromide  entered  the  silver  iodide  lattice. 
Beyond  70  mol.%  of  silver  iodide  its  own  structure 
predominated  in  the  mixture,  and  the  lattice  spacing 
of  the  simple  cubic  structure  diminished,  owing  to  a 
smaller  fraction  of  the  silver  iodide  entering  the 
silver  bromide  lattice.  The  prediction  of  Trivelli 
(Rec.  trav.  chim.,  1923,  42,  714)  that  the  incorporation 
of  silver  iodide  would  be  found  to  enlarge  the  silver 
bromide  lattice  was  verified.  It  seems  likely  that  this 
enlargement  is  connected  in  some  way  with  the 
increased  speed  obtainable  in  photographic  emulsions 
of  silver  bromide  containing  small  percentages  of  silver 
iodide.  F.  G.  Tryhorn. 

Isomorphism  of  the  molybdates  of  the  rare- 
earth  metals  with  those  of  calcium,  strontium, 
barium,  and  lead.  F.  Zambonini  (Atti  R.  Accad. 
Lincei,  1925,  [vi],  2,  377— 383 ;  cf.  A.,  1925,  ii,  1133).— 
Values  of  the  angles  and  intensities  of  X-ray  reflexions 
from  crystals  of  the  molybdates  of  lanthanum,  cerium, 
praseodymium,  neodymium,  and  samarium  are 
tabulated.  F.  G.  Tryhorn. 


114 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Influence  of  the  lanthanide  contraction  on  the 
lattice  dimensions  of  the  cubical  platinum 
metals.  T.  Barth  and  6.  Ltjnde  (Z.  physikal. 
Chem.,  1925,  117,  478 — 490). — Precision  measure¬ 
ments  of  the  lattice  constants  of  rhodium,  iridium, 
palladium,  and  platinum  were  mado  by  Wyckoffs 
method  (Z.  Kryst.,  1923,  59,  55).  The  increase  in  the 
lattice  constants  in  passing  from  rhodium  to  iridium 
and  from  palladium  to  platinum  only  partly  compen¬ 
sates  for  the  decrease  in  the  lattice  constants  of  the 
rare  earths  in  the  same  vertical  series. 

The  length  of  the  side  of  the  unit  gold  cell,  as  deter¬ 
mined  by  tho  Debye-Scherrer  method,  is  4-05  A. 

L.  F.  Gilbert. 

X-Ray  reflexions  from  mercuric  iodide.  It.  J. 
Havighurst  (Amer.  J.  Sci.,  1925,  [vi],  10,  556 — 55S ; 
cf.  A.,  1925,  ii,  17). — From  measurements  by  tho 
powder  method,  and  by  the  reflexion  of  the  tungsten 
TT-series  from  single  crystal  faces,  the  values 
c=12-34,  a=6T6  A.  are  computed  for  the  dimen¬ 
sions  of  the  elementary  cell,  containing  4  mols.  of 
mercuric  iodide.  A  smaller  unit  cell,  containing 
2  mols.,  is  obtained  by  the  rotation  of  the  x  and  y 
axes  of  the  crystal  through  45°.  For  this  cell,  c=12-34, 
a=4-356  A.  All  the  lines  obtained  by  the  powder 
method  are  accounted  for  by  this  cell.  Calculated 
for  this  unit  d  is  6-405,  as  compared  with  the  experi¬ 
mental  valuo  of  6-30.  F.  G.  Tryhorn. 

Arrangement  of  atoms  in  tetragonal  crystals 
of  the  mercurous  halides,  and  the  calculation  of 
the  optical  double  refraction  of  mercurous 
chloride.  E.  Hylleras  (Physikal.  Z.,  1925,  26, 
811 — 814). — A  determination  of  the  crystal  structure 
of  the  mercurous  halides  by  the  Debye-Scherrer 
method  gave  the  following  results  for  the  cell  dimen¬ 
sions  :  mercurous  chloride,  a=6-30,  c=10-88; 
bromide,  a=6-61,  c=ll-16;  iodide,  a=6-95,  c= 
11-57  A.  The  elementary  cells  contain  eight  mercury 
and  eight  halogen  atoms.  The  crystal  lattice  of  these 
substances  may  be  regarded  as  similar  to  that  of 
sodium  chloride  in  which  each  sodium  atom  is  replaced 
by  two  mercury  atoms,  so  oriented  that  tho  line 
joining  them  coincides  with  tho  c-axis,  and  its  mid¬ 
point  takes  tho  place  of  the  sodium  atom.  Each 
chlorine  atom  in  the  sodium  chloride  lattice  is  replaced 
in  the  mercurous  halide  lattice  in  an  analogous  manner 
by  two  halogen  atoms,  The  parameters  a  and  p  were 
determined  from  measurements  of  the  intensities  of 
tho  X-ray  reflexions.  For  all  three  compounds, 
a  is  between  42°  and  45°,  and  p  between  54°  and  60°. 
The  optical  double  refraction  of  mercurous  chloride 
was  calculated  by  applying  tho  Born  theory  to  the 
above  crystal  structure.  The  values  of  the  para¬ 
meters  a=45°,  p=60°  gave  satisfactory  values  for  the 
principal  refractive  index,  but  values  about  20% 
too  low  for  the  secondary  index.  Complete  agree¬ 
ment  between  calculated  and  observed  figures  was 
obtained  when  a  =45°  and  p =64-30°. 

F.  G.  Tryhorn. 

Varieties  of  thorium  oxide  and  their  catalytic 
action  in  the  dehydration  of  alcohol.  G.  II.  Levi 
(Atti  R.  Accad.  Lincei,  1925,  [vi],  2,  419 — 422). — 
An  X-ray  examination  has  been  made  of  specimens  of 


thorium  oxide  prepared  by  different  methods.  The 
hydroxide  precipitated  and  dried  at  temperatures  up 
to  120°  is  amorphous,  as  is  the  oxide  prepared  by 
heating  the  hydroxide  to  340°.  By  heating  the 
hydroxide  to  1050°,  or  the  nitrate  or  oxalate  to  750°, 
the  oxides  obtained  are  crystalline  and  identical  in 
structure.  The  formation  of  tho  so-called  “  meta  ” 
oxide  as  a  distinct  variety  by  heating  the  nitrate  or 
oxalate  is  disproved.  The  catalytic  activity  of  thor¬ 
ium  oxide  in  dehydrating  alcohol  is  approximately 
equal  for  tho  crystalline  and  tho  amorphous  forms. 

F.  G.  Tryhorh. 

Measurement  of  the  four  magnetic  transverse 
effects.  E.  H.  Hall  (Physical  Rev.,  1925,  [ii],  26, 
820 — 840). — A  detailed  description  is  given  of  the 
measurement  of  the  Hall,  Ettingshausen,  Nernst, 
and  Leduc  effects,  together  with  tabulated  results  for 
gold,  palladium,  nickel,  and  cobalt  at  various  temper¬ 
atures  between  17°  and  86°.  A.  A.  Eldridge. 

The  magneton.  W.  Gerlach  (Physikal.  Z,, 
1925,  26,  816 — 824). — A  lecture  summarising  the 
present  state  and  tbe  theoretical  and  experimental 
development  of  the  magneton  theory. 

F.  G.  Tryhorn. 

Magneton  number  in  complex  compounds  of 
some  paramagnetic  elements.  D.  M.  Bose  (Z. 
Physik,  1925,  35,  219 — 223). — The  number  of  Bohr 
magnetons  in  complex  compounds  of  ferric  iron, 
chromium,  nickel,  and  copper  is  found  to  be  equal  to 
the  difference  between  the  atomic  number  of  the 
noble  gas  at  the  end  of  the  series,  krypton,  36,  and 
the  “  effective  ”  atomic  number  of  the  central  atom 
as  defined  by  Sidgwick.  E.  B.  Lhdlam. 

Magnetic  properties  of  phosphors.  E.  Rhpp 
(Ann.  Physik,  1925,  [iv],  78,  505 — 557). — An  examin¬ 
ation  of  tho  susceptibilities  of  a  number  of  phosphors 
with  partly  diamagnetic  and  partly  paramagnetic 
heavy  metal  atoms  has  been  made,  and  the 
susceptibilities  are  co-ordinated  with  the  central 
molecules  and  phosphorescent  centres,  the  metal  con¬ 
tent,  tho  phosphorescence  bands,  the  temperature 
range  of  the  phosphorescence,  the  susceptibility  at 
low  temperatures,  the  variation  of  susceptibility  with 
the  field  strength,  and  the  atomic  magnetism  of  tho 
heavy  metal  atoms.  It  is  found  that  the  central 
molecules  of  tho  mass  (-CaS-,  -CaO-)  are  more  para¬ 
magnetic  than  tho  simple  molecules  (CaS,  CaO)  and 
that  tho  central  molecules  are  associated  with  a  partly 
diamagnetic,  as  in  tho  bismuth,  copper,  and  silver  phos¬ 
phors,  and  a  partly  paramagnetic,  as  in  tho  manganese, 
nickel,  and  tin  phosphors,  constituent.  In  the  sulphur 
phosphors,  it  is  likely  that  this  constituent  is  the 
sulphide  of  the  heavy  metal.  Various  bands  of  ono 
and  the  same  heavy  metal  phosphor  correspond  with 
various  sulphur  compounds  of  the  same  metal,  and  lead 
to  the  conclusion  that  the  same  metal  may  be  uni-,  bi-, 
or  ter- valent  in  the  same  phosphor.  A  method  for  the 
determination  of  the  susceptibility  of  a  finely  divided 
substanco  has  been  developed,  and  depends  on  the 
observation  of  its  Brownian  movement,  when  dis¬ 
persed  in  a  suitable  medium,  with  and  without  a 
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magnetic  field.  The  magnetic  moment  of  an  indivi¬ 
dual  centre  of  phosphorescence  has  been  measured. 

A.  E.  Mitchell. 

Influence  of  grain  size  on  the  magnetic  proper¬ 
ties  of  silicon-iron  sheet.  O.  von  Atjwers. — See 
B.,  1926,  15. 

Comparison  of  a  new  ferro-nickel  [permax]  of 
remarkable  magnetic  properties  with  perm¬ 
alloy.  H.  Tsoherning. — See  B.,  1926,  58. 

Permanent  magnets.  F.  Stablein. — Sec  B.,  1926, 
57. 

Electrical  symmetry  of  nickel  molecules.  A. 
Perrier  and  E.  Borel  (Arch.  Sci.  phys.  nat.,  1925, 
[v],  7,  289—298;  cf.  ibid.,  1923,  5,  333).— A  pre¬ 
liminary  account  of  the  technique  of  the  determination 
of  the  longitudinal  magnetic  effects  of  electric  currents 
in  nickel  at  the  ordinary  temperature.  Determin¬ 
ations  are  made  by  the  ballistic  method  of  the  vari¬ 
ations  in  magnetisation  of  a  long  tube  of  thin  nickel 
as  a  result  of  tho  sudden  passage  of  a  heavy  current. 
Details  are  given  of  the  method  of  overcoming  the 
simultaneous  effects  of  the  transverse  magnetic  field 
arising  from  the  passage  of  the  current  through  the 
nickel  tube.  The  chief  difficulties  in  the  measure¬ 
ments  are  due  to  the  deformability  of  the  nickel  tube, 
and  to  the  magnetic  properties  of  the  nickel,  which 
cause  a  lag  in  the  action  of  the  transverse  magnetic 
field.  F.  G.  Tryhorn. 

Contact  rectification  by  metallic  germanium. 
E.  Merritt  (Proc.  Nat.  Acad.  Sci.,  1925,  11,  743 — 
748). — Germanium  possesses  high  thermo-electric 
power  and  resembles  silicon  chemically  and  in  crystal 
form ;  consequently  germanium  may  be  expected  to 
act  as  a  rectifier  for  alternating  currents,  silicon  being 
one  of  the  best  rectifiers  known.  This  has  been  found 
to  be  the  case,  although  the  rectifying  action  is  less 
marked  than  with  many  other  materials ;  on  the  other 
hand,  the  contacts  are  quite  stable  and  the  action  is 
uniform  over  the  surface.  Characteristic  curves  for 
several  typical  contacts  are  given,  bismuth  presenting 
a  contrast  to  most  other  metals,  the  rectifying  con¬ 
tacts  being  inferior.  The  effect  of  temperature  was 
examined  and  curves  are  given.  E.  B.  Ludlam. 

Unipolarity  phenomena  in  compressed 
powders.  F.  Trey  (Physikal  Z.,  1925,  26,  849 — 
862). — Theories  of  the  rectifying  action  of  certain 
crystals  are  discussed  in  the  light  of  experiments 
whereby  artificial  detectors,  mainly  consisting  of 
precipitated  and  compressed  metallic  sulphides,  have 
been  compared  with  their  natural  analogues.  The 
natural  and  artificial  sulphides  of  silver,  cobalt,  and 
tin,  and  also  silver  iodide,  conduct  electrolytically. 
When  silver  sulphide  is  pressed  between  equal  elec¬ 
trodes,  tho  current  is  transmitted  equally  well  in 
either  direction.  If,  however,  unequal  electrodes  are 
used,  e.g.,  one  is  a  point  of  wire  positively  charged, 
the  negative  ions  will  only  be  able  to  render  up  their 
charges  by  contact.  The  smallness  of  point  of  con¬ 
tact  will  cause  an  accumulation  of  ions;  a  polaris¬ 
ation  and  hence  unipolarity  effects  will  be  observed. 
The  investigation  of  the  natural  and  compressed  lead 
sulphides  gave  complicated  results.  A  definite  polar¬ 
isation  of  a  surface  layer  of  moisture  was  observed, 


but  the  detector  aotion  could  not  be  explained  in  this 
way. 

The  precipitated  and  compressed  lead  sulphide  and 
also  powdered  lead  glance  transmit  tho  current  equally 
well  in  either  direction  and  obey  Ohm’s  law.  On 
heating  these  preparations  to  150°,  a  strong  unipol¬ 
arity  effect  is  observed.  It  is  shown  that  although 
lead  sulphate  and  lead  oxide  exhibit  polarisation,  the 
real  detector  mechanism  of  lead  sulphide  is  not  bound 
up  with  surface  effects.  A  possible  explanation  is 
based  on  an  analogy  with  alloys  of  copper  and  silver. 
The  pure  metals  show  no  rectifying  action,  whilst 
alloys  may  do  so.  Lead  sulphide  may  function  as  a 
heterogeneous  system.  Iron  sulphides  behave  simi¬ 
larly  to  lead  sulphides.  Compressed  powders  and  ores 
of  copper  sulphide  obey  Ohm’s  law.  The  sulphides 
of  bismuth  have  resistances  too  great  to  be  amenable 
to  investigation.  R.  A.  Morton. 

Optical  properties  of  amethyst  quartz.  C.  V. 
Raman  and  K.  Banerji  (Trans.  Opt.  Soc.,  1924 — 5, 
26,  289 — 292). — Diffraction  fringes  are  produced  by 
the  passage  of  unpolariscd  light  through  a  section- 
plate  of  amethyst  quartz  cut  normally  to  tho  optic 
axis,  the  plate,  because  of  sectional  repeated  twin¬ 
ning,  acting  as  a  phase -changing  diffraction  grating. 

A.  Cousen. 

Bending  of  crystals.  C.  H.  Bosanquet  (Proc. 
Physical  Soc.,  1925,  38,  88 — 91). — Crystals  of  rock 
salt,  15x5x1 — 2  mm.,  can  be  bent  into  a  semicircle 
in  hot  water  or  brine.  Three  alternative  mechanisms 
are  suggested  for  the  deformation,  (a)  irrotational  slip 
along  cleavage  planes,  (6)  alteration  in  the  lattice 
spacing,  (c)  break  up  of  the  crystal  into  undistorted 
fragments  with  different  orientations.  These  theories 
are  tested  by  obtaining  X-ray  reflexions  from  the 
surface  of  a  bent  crystal  rocked  through  a  small  angle. 
The  reflected  lines  were  curved  and  drawn  out,  show¬ 
ing  that  the  orientation  of  the  lattice  varies  in  the 
crystal,  but  no  change  in  lattice  spacing  could  bo 
detected  within  the  accuracy  of  measurement  (±1%). 
It  is  concluded  that  the  third  is  the  true  explanation, 
and  that  the  spaces  between  tho  crystal  fragments 
ar?  filled  with  amorphous  sodium  chloride. 

C.  J.  Smithells. 

Influence  of  strain  on  the  Thomson  effect. 
H.  E.  Smith  (Proc.  Physical  Soc.,  1925,  38,  1 — 9).— 
The  influence  of  strain  on  the  Thomson  effect  in  wires 
was  investigated  by  Ncttlcton’s  method  (ibid.,  1916, 
29,  16).  For  pianoforte  steel,  charcoal  iron,  con- 
stantan,  and  nickel,  the  Thomson  coefficient  decreases 
with  tension  (becomes  les3  negative)  until  the  elastic 
limit  is  reached,  after  which  it  increases.  Thereafter 
the  removal  and  re-application  of  tension  produce  a 
cyclic  variation  in  the  coefficient,  even  in  wires  stressed 
beyond  the  clastic  limit.  The  coefficient  for  tungsten  wras 
determined  within  the  elastic  limit,  and  has  a  positive 
value,  increasing  with  tension,  and  also  following  a 
cycle.  Brass  and  German  silver  showed  no  change 
in  the  Thomson  effect  with  variation  in  tension.] 

C.  J.  Smithells. 

Endurance  properties  of  non-ferrous  metals. 
D.  J.  McAdam,  jun. — See  B,,  1926,  16. 


116 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Determination  of  the  configuration  of  geo¬ 
metrically  isomeric  carbon  compounds.  A. 
'  Langseth  (Z.  physikal.  Chem.,  1925,  118,  49 — 64). — 
Tho  data  for  a  largo  number  of  structural  isomerides 
show  that  there  is  a  close  correspondence  in  tho 
relation  between  the  physical  properties  of  the 
A.n.T?  B'O’A 

isomerides,  n  and  n  .,  and  that  shown  by 
D*C*E  D*C*E 


A/  \b 

the  corresponding  benzene  derivatives,  p|  j-^  and 


|^.  In  a  similar  way,  tho  relations  between 

^  A-C-B 

the  physical  properties  of  the  oximes,  H.  ^  and 

A'P'B  A'  'B 

i  L  ,  correspond  with  those  exhibited  by  |  |nlT 

^  J.  S.  Carter. 


OH-N 


and 


OH! 


f 
\/ 


Influence  of  temperature  on  the  mol.  wt.  of 
copper.  A.  Jouniaux  (Bull.  Soc.  chim.,  1925, 
[iv],  37,  1525 — 1533). — The  molecular  condition  of 
copper  at  various  tomperatures  is  deduced  by  the 
cryoscopic  method  from  results  of  Sahmen,  Heycock 
and  Neville,  and  others,  appropriate  corrections  being 
introduced  where  mixed  crystals  are  formed.  Be¬ 
tween  400°  and  650°  Abs.,  tho  molecule  is  complex, 
association  diminishing  until  the  normal  mol.  wt.  is 
reached.  The  metal  is  monatomic  between  650°  and 
1356°,  the  m.  p.  Above  the  m.  p.,  complexity  increases 
very  rapidly,  until  at  2583°,  the  b.  p.,  the  molecule  is 
octoatomic.  The  latter  conclusion  is  reached  from 
the  results  of  RuS  and  Bergdahl  and  of  Greenwood 
on  tho  vapour  pressure  of  copper  at  temperatures 
approaching  the  b.  p.,  the  constants  in  Dupre’s  rela¬ 
tion  being  thereby  evaluated  and  used  in  connexion 
with  Clapeyron’s  equation.  The  mol.  wt.  given  by 
the  quotient  of  the  mol.  latent  heat,  calculated  by 
Trouton’s  rule,  and  the  atomic  latent  heat  of  vapor¬ 
isation  is  approximately  eight  times  the  atomic 
weight.  A  point  of  inflexion  is  found  on  the  dilat¬ 
ation  curve  of  copper  at  1600°  Abs.,  in  the  region 
where  marked  association  occurs. 

C.  H.  D.  Clark. 


Quantitative  relationship  between  the  mol.  wt. 
of  metals  and  their  density  in  the  liquid  state. 
— A.  Jouniaux  (Bull.  Soc.  chim.,  1925,  [iv],  37, 
1534 — 1536 ;  cf.  preceding  abstract). — From  a  survey 
of  the  results  obtained  with  different  metals,  it  is  con¬ 
cluded  that  a  relationship  between  mol.  wt.  and 
liquid  density  exists.  When  tho  specific  volume  of  a 
liquid  metal  is  a  linear  function  of  the  temperature 
over  a  specified  range,  the  degree  of  association  is 
constant  within  the  limits  in  question.  A  study 
of  cases  where  the  relationship  is  not  a  linear  one 
indicates  that  the  second  differential  coefficient  of 
the  specific  volume  with  respect  to  temperature  is 
positive  or  negative,  according  as  tho  molecule  is 
monatomic  or  polyatomic,  respectively. 

C.  H.  D.  Clark. 


Electrical  conductivity  of  certain  light  alumin¬ 
ium  alloys  and  copper  conductors  as  affected 
by  atmospheric  exposure.  E.  Wilson. — See  B., 
1926,  16. 

Influence  of  an  electrostatic  charge  on  the 
surface  conductivity  of  a  plate  of  rock  salt.  P. 
Vaillant  (Compt.  rend.,  1925,  181,  915 — 917). — 
The  superficial  conductivity  of  a  plate  of  rock  salt 
increases  when  positively  charged  and  decreases  when 
negatively  charged.  The  positive  ions  thus  have 
greater  mobilities  than  the  negative  ions,  indicating 
that  the  conducting  ions  are  H*  and  OH'  and  not  those 
of  sodium  chloride.  The  influence  of  the  electro¬ 
static  charge  decreases  as  the  humidity  of  tho  atmo¬ 
sphere  increases.  The  conductivity  is  very  small  in  a 
dry  atmosphere,  but  increases  greatly  when  the  plate 
is  charged.  (Cf.  Perkins,  J.  Phys.  Radium,  1923, 
[vi],  4,  246.)  S.  K.  Tweedy. 

Relationship  between  hardness  and  the 
thermal  and  optical  properties  of  elements. 
P.  Lasarev  (Bull.  Acad.  Sci.  Russie,  1918,  [6], 
1259 — 1260;  from  Chem.  Zentr.,  1925,  II,  259; 
cf.  A.,  1924,  ii,  517). — The  proportionality  between 
hardness  and  atomic  concentration  (i.e.,  the  reciprocal 
of  atomic  volume)  follows  from  the  assumption  that 
the  mutual  attractive  force  of  the  atoms  of  different 
elements  is  the  same  fimetion  of  the  distance  between 
them.  G.  W.  Robinson. 

Influence  of  admixtures  on  the  pyrophoric  pro¬ 
perties  of  finely  divided  metals.  II.  N.  I.  Nikitin 
(J.  Russ.  Phys.  Chem.  Soc.,  1925,  56,  129 — 127 ; 
ef .  A.,  1924,  ii,  556). — Tho  loss  of  pyrophoric  properties 
occurring  when  finely  divided  metals  are  heated  is 
due  to  incipient  recrystallisation  of  the  metal.  In  the 
case  of  reduced  iron,  the  presence  of  2%  (20%)  of 
alumina  in  intimate  admixture  enables  the  metal  to 
resist  the  tendency  to  crystallise  and  thus  to  retain  its 
pyrophoric  property  even  after  being  heated  to  650° 
(700°).  A  mixture  of  finely  divided  metallic  cobalt 
with  manganese  oxide,  prepared  by  reducing  the  mixed 
oxalates  of  the  two  metals,  undergoes  crystallisation 
only  with  difficulty;  even  when  less  than  1%  of 
manganese  is  present,  maintenance  of  a  temperature 
of  365°  for  45  min.  fails  to  destroy  tho  pyrophoric 
properties  of  the  cobalt,  whilst  a  mixture  containing 
4S%  of  manganese  inflames  in  the  air  after  being  heated 
at  410°.  Recrystallisation  of  copper  and  lead  appears 
to  take  place  at  very  low  temperatures,  since  prepar¬ 
ation  of  these  metals  by  reduction  at  125°  results  in 
non-pyrophoric  powders.  T.  H.  Pope. 

Heat  of  combustion  of  salicyclic  acid.  E. 
Berner  (J.C.S.,  1925,  127,  2747— 2750).— The  heat 
of  combustion  of  carefully  purified  salicylic  acid 
determined  in  a  bomb  calorimeter  is  5233-8  cal.  (15°) 
per  g.  (vac.)  at  constant  volume,  or  5237-4  cal./g. 
when  weighed  in  air  against  brass  weights.  The  ratio 
of  the  heats  of  combustion  of  benzoic  acid  and  salicylic 
acid  is  1-2073  (vac.).  M.  S.  Burr. 

Heats  of  combustion  of  standard  substances. 
W.  Swtentoslawski  (J.  Chim.  phys.,  1925,  22, 
583 — 588). — Polemical  against  Jaeger  and  Steinwehr 
(A.,  1925,  ii,  126).  The  value  of  the  heat  of  combus¬ 
tion  of  benzoic  acid  calculated  from  the  data  of 
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Fischer  and  Wrede  is  nearly  0-2%  below  that  found  by 
Dickinson  and  others.  The  benzoic  acid  used  by  the 
former,  and  by  Swientoslawski  and  Popov  (A.,  1915, 
ii,  315),  was  impure.  The  determination  of  the 
calorific  value  of  Fischer’s  apparatus  by  Jaeger  and 
Steinwehr  (Ann.  Physik,  1900,  [iv],  21,  23)  contained 
a  systematic  error  which  raised  the  value  for  benzoic 
acid  by  approximately  0-3%.  L.  S.  Theobald. 

Freezing  points.  H.  Foote  and  G.  Leopold 
(Amer.  J.  Sci.,  1926,  [v],  11,  42 — 46). — F,  p.  deter¬ 
mined  at  atmospheric  pressure  have  usually  been 
obtained  under  conditions  tending  to  saturation  with 
air,  and  methods  proposed  to  eliminate  the  effects  of 
variable  amounts  of  air  disregard  the  experimental 
fact  that  saturation  may  be  rapidly  accomplished. 
It  appears  preferable  to  regard  the  f.  p.  as  the  temper¬ 
ature  at  which  solid  and  liquid  are  in  equilibrium 
with  dry  air  under  a  pressure  of  1  atm.  The 
effect  due  to  the  solubility  of  air  on  the  m.  p.  of  iee  is 
0-0023°,  which,  with  the  lowering  due  to  pressure  alone 
(0-0075°),  makes  the  f.  p.  of  air-saturated  water 
0-0098°  below  the  temperature  of  the  triple  point. 
The  f.  p.  of  organic  liquids  arc  in  general  affected  to 
a  greater  degree  by  the  presence  of  dissolved  air  than 
is  the  f.  p.  of  water.  A.  Cottsen. 

Allotropy  of  zinc.  D.  Stockdale  (J.C.S.,  1925, 
127,  2951 — 2956). — Measurements  have  been  made 
of  the  difference  in  E.M.F.  between  two  zinc  elec¬ 
trodes  immersed  in  a  fused  mixture  of  zinc  chloride, 
oxychloride,  and  bromide,  at  temperatures  from  300° 
to  330°,  a  difference  of  temperature  of  about  10°  being 
maintained  between  them.  After  allowing  for  lag, 
the  breaks  in  the  7?. ii/.i'. -temperature  (or  time) 
curve  indicate  that  zinc  undergoes  an  allotropic  change 
at  315°,  but  the  experiments  are  not  entirely  con¬ 
clusive.  This  result,  however,  is  in  agreement  with 
the  observations  that  certain  of  the  physical  proper¬ 
ties  of  zinc  are  discontinuous  between  310°  and  330°. 

M.  S.  Burr. 

Densities  at  the  absolute  zero  and  the  total 
expansion  of  the  liquid  state  of  organic  com¬ 
pounds.  W.  Herz  (Z.  anorg.  Chem.,  1925,  149, 
230 — 234). — The  equation  of  van  Laar  (“  Die  Zu- 
standsgleichung  von  Gasen  und  Flussigkeiten,”  Leipzig, 
1924,  p.  140)  d?/di~2(l+y),  where  d0  is  the  density 
at  0°  Abs.,  dk  is  the  density  at  the  m.  p.,  b.  p.,  or 
critical  point,  and  2y=l+0-038  \/ Tk,  Tk  being  the 
(absolute)  critical  temperature,  is  used  to  determine 
the  densities  of  a  number  of  organic  compounds  at 
0°  Abs.  The  difference  between  the  molar  volumes 
at  0°  Abs.  and  the  critical  point  represents  the  total 
expansion  of  the  liquid  state  lying  between  these 
temperatures.  Its  value  increases  in  ascending  a 
homologous  scries,  or  when  one  element  in  a  compound 
is  replaced  by  a  heavier  one.  It  is  nearly  the  same 
for  isomeric  compounds  of  similar  character. 

R.  Cuthell. 

Vapour-pressure  measurements  on  pure  ozone. 
E.  H.  Riesenff.ld  and  M.  Beja  (Medd.  K.  Vctens- 
kapsakad.  Nobel-Inst.,  -1925,  6,  No.  7,  1 — 27 ;  cf. 
A.,  1922,  ii,  C37,  7C1). — The  vapour  pressure  of  ozone 
over  the  temperature  interval  —169°  to  — 108-5°  is 

i 


satisfactorily  represented  by  the  equation  log  p— 
— A0/4-571'Z’-[-l-751og2'— eT/4-571-4-6',  p  being  the 
pressure  in  mm.  of  mcrcurv,  T  the  absolute  temper¬ 
ature,  *0=3500,  e=0-05797,  and  C= 5-783.  At 

—  169°  and  —108-5°,  the  vapour  pressures  are  4-8  and 
840-8  mm.,  respectively.  The  b.  p.  of  ozone  is 

—  115-5+0-5°.  The  heat  of  vaporisation  varies  with 
the  temperature  according  to  the  equation  X=*0+ 
3-499T— 0-05817!F2,  the  values  at  0°  Abs.  and  the 
b.  p.  being  3500  and  2547  cal. /mol.,  respectively.  The 
value  of  the  conventional  chemical  constant,  pressure 
being  measured  in  atm.,  is  2-9  (oxygen  2-8). 

J.  S.  Carter. 

Vapour  pressures  of  metals  ;  new  experi¬ 
mental  method.  W.  H.  Rodebush  and  A.  L. 
Dixon  (Physical  Rev.,  1925,  [ii],  26,  851—858).— 
By  the  use  of  a  quasi-static  method,  the  vapour 
pressure  of  mercury  at  seven  temperatures,  from 
170-4°  (6-29  mm.  of  mercury)  to  202-8°  (18-90  mm.), 
has  been  determined,  and  that  of  lead  at  eight  tem¬ 
peratures,  from  1391°  Abs.  (5-70  mm.  of  mercury) 
to  1508°  Abs.  (19-70  mm.).  The  latter  results  are 
in  agreement  with  the  equation  log  j)(mm.)= 
— 10372/21— logT— 11-35.  The  heat  of  vaporisation 
of  lead  at  the  m.  p.  is  calculated  to  be  46,300  cal., 
and  the  chemical  constant  C0  is  —1-40,  in  agreement 
with  the  value  —  1-5S8  required  by  the  quantum 
theory  of  monatomic  gases.  A.  A.  Eldridge. 

Mercury  vapour  pressure  at  low  temperatures. 

F.  E.  Poindexter  (Physical  Rev., 1925,  [ii],  26,  859 — 
868). — By  the  use  of  a  modified  form  of  Buckley 
ionisation  gauge,  the  vapour  pressure  of  mercury 
between  1-210 x  10"3 mm.  at  19-73° and  3-00x  10~9 mm. 
at  —79-61°  has  been  determined  and  tabulated  for 
twenty-seven  temperatures;  the  results  correspond 
with  the  equations  :  log  p(liquid)=8-86— 3-44(103/T) ; 
logp  (solid)=9-35— 3-55(103/T).  The  heat  of  vaporis¬ 
ation  of  mercury  is  computed  for  sixteen  temperatures 
from  the  vapour-pressure  curve.  The  heat  of  fusion 
is  calculated  to  be  600  cal.  A.  A.  Eldridge. 

Vapour  pressures  of  solid  and  liquid  cyanogen. 
J.  H.  Perry  and  D.  C.  Bardwell  (J.  Amer.  Chem. 
Soc.,  1925,  47,  2629 — 2632). — Vapour  pressures  of 
solid  cyanogen  have  been  measured  from  —93°  to 
the  triple  point,  and  of  liquid  cyanogen  from  the 
triple  point  to  —7°;  the  derived  equations  for  the 
pressures  in  mm.  are  log  P=(—  1695-122/7I)+9-65530 
for  the  solid,  and  log  P=(—  1S18-554/T) — 5-0813 
log  T+22-30083  for  the  liquid.  The  triple  point 
is  at  —27-90°  and  552-2  mm.,  and  the  normal 
b.  p.  is  —21-17°.  The  latent  heats  of  sublimation, 
vaporisation,  and  fusion  arc  7750,  8331— 10-13371, 
and  1904  (triple  point)  cal. /mol.,  respectively. 

A.  Geake. 

Cause  of  change  of  physical  properties  of 
highly  dried  liquids,  and  influence  of  tem¬ 
perature  on  rate  of  drying.  S.  B.  Mali  (Z.  anorg. 
Chem.,  1925,  149,  150—156;  cf.  Baker,  J.C.S., 
1922, 121,  568). — Drying  reduces  the  vapour  pressures 
of  carbon  disulphide,  toluene,  benzene,  and  carbon 
tetrachloride  by  an  amount  which  is  the  greater  the 
higher  the  temperature  at  which  the  drying  has  been 
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carried  out.  The  refractive  index  also  appears  to 
change  at  the  same  time.  R.  Cothill. 

New  statistical  definition  of  entropy.  M. 
Planck  (Z.  Physik,  1925,  35,  155 — 169). — The  new 
definition  based  on  quantum  considerations  is : 
entropy  S=k\ogP,  where  P  is  the  number  of 
stationary  states  of  the  system  the  energy  of  which 
docs  not  exceed  a  definite  value  E.  The  equation  is 
not  derived  from  considerations  of  probability,  and  is 
applicable  to  systems  of  few  degrees  of  freedom.  For 
systems  of  several  degrees  of  freedom  it  leads  to  tho 
formula  for  the  free  energy,  F=—kT  log  P-\-E. 

E.  B.  Ludlam. 

Viscosity  of  ammonia  gas.  R.  S.  Edwards 
and  B.  Worswick  (Proc.  Physical  Soc.,  1925,  38,  16 — 
23). — Tho  viscosity  of  ammonia  was  determined  at 
15°,  100°,  and  184°  by  transpiring  the  gas  through  a 
capillary  tube  previously  calibrated  'with  air.  By 
extrapolation,  the  values  of  y0  and  »;I(M)  were  found  to 
be  94-4  x  10"®  and  129-5  X  10~6  C.G.S.  units,  respect¬ 
ively.  The  value  of  Sutherland’s  constant  C,  in  the 
equation  ij=KT3,2l{C-\-T)  was  found  to  be  377.  The 
mean  collision  area  of  the  ammonia  molecule  calcu¬ 
lated  from  this  value  is  6-33  xlO"16  cm.2  The  results 
agree  closely  with  those  of  Rankine  and  Smith. 

C.  J.  Smithells. 

Kinetic  theory  of  compressibility  of  solutions 
and  binary  liquid  mixtures.  II.  K,  C.  Kar 
(Physikal.  Z.,  1925,  26,  737— 739).— The  author’s 
equation  (A.,  1925,  ii,  970)  is  in  agreement  with  the 
empirical  equation  of  Gilbaut  (A.,  1898,  ii,  111). 
The  equation  is  verified  for  a  large  number  of  salt 
solutions;  e.g.,  a  3-51%  solution  of  ammonium 
chloride  in  water  at  18°  under  8  atm.  pressure  has  an 
observed  compressibility  of  43-6  X  10_G,  whereas  the 
calculated  value  is  42-8  x  10“®.  The  compressibility 
of  chloroform  and  carbon  disulphide  mixtures 
(not  miscible)  is  given  accurately  by  the  equation, 
hut  for  acetic  acid-water  mixtures  the  theoretical  and 
observed  curves  differ,  owing  to  tho  fact  that  the 
deduction  of  tho  formula  demands  dilute  solutions  as 
a  necessary  condition.  R.  A.  Morton. 

Viscosity  of  sulphur  dioxide,  and  of  mixtures 
of  it  with  hydrogen.  M.  Trautz  and  W.  Weizel 
(Ann.  Physik,  1925,  [iv],  78,  305 — 369). — A  simple 
apparatus  is  described  for  the  rapid  and  accurate 
determination  of  the  viscosities  of  gases  at  various 
temperatures.  By  determining  the  rate  of  flow  of 
air,  hydrogen,  and  carbon  dioxide  through  tubes  of 
various  lengths  and  diameters,  it  was  found  that  rim 
effects  in  these  tubes  are  directly  proportional  to  the 
rate  of  flow  and  to  the  density  of  the  gas,  and  in¬ 
directly  proportional  to  the  fourth  power  of  the  radius. 
It  is  further  shown  that  these  relationships  correspond 
with  the  Hagenbach  correction  {ibid.,  1860,  109,  385). 
The  independence  of  the  rim  effect  on  the  length  of 
the  tube  permits  the  use  of  quite  short  lengths  in  the 
measurements  of  gas  viscosities,  A  detailed  con¬ 
sideration  is  given  of  various  corrections  which  must 
be  applied  to  viscosity  measurements.  The  chief  of 
these  arc  those  for  expansion  of  the  capillary  tube, 
barometric  fluctuations,  and  for  the  deviation  of 
the  gas  under  measurement  from  the  ideal  state. 


Appendices  are  given  containing  mathematical  dis¬ 
cussions  of  the  theory  of  tho  transpiration  method  of 
measurement,  and  of  the  above  corrections.  Measure¬ 
ments  were  made  of  tho  viscosities  of  sulphur  dioxide, 
and  of  numerous  mixtures  of  it  with  hydrogen,  at  a 
series  of  temperatures  between  17°  and  199°.  The 
viscosity  of  sulphur  dioxide  changes  from  1221  xlO-7 
at  14°  to  2071  x  10~7  at  199°,  the  temperature  co¬ 
efficient  being  practically  constant  over  this  range. 
The  Sutherland  formula  (Phil.  Mag.,  1893,  [v],  36, 
507)  docs  not  apply  to  this  gas.  The  viscosity  curve 
of  mixtures  of  sulphur  dioxide  and  hydrogen  exhibits 
a  maximum,  which,  as  the  temperature  increases, 
flattens,  and  is  displaced  towards  mixtures  richer  in 
sulphur  dioxide.  At  17°,  a  mixture  containing 
approximately  70  molar  %  of  hydrogen  has  a  maxi¬ 
mum  viscosity,  whilst  at  199°  the  maximum  occurs 
with  the  mixture  containing  50  molar  %  of  hydro¬ 
gen.  The  increase  of  viscosity  of  mixtures  on 
the  addition  of  hydrogen  is  roughly  proportional,  up 
to  the  maximum,  to  the  mole  fraction  of  hydrogen. 
The  temperature  coefficient  of  the  viscosity  of  these 
mixtures  approximates  to  that  of  pure  sulphur 
dioxide,  until  sufficient  hydrogen  has  been  added  to 
give  a  maximum  viscosity.  Beyond  this  maximum, 
the  addition  of  further  hydrogen  slowly  reduces  the 
temperature  coefficient  to  that  of  pure  hydrogen.  A 
comparison  of  these  results  with  those  for  other  gas 
mixtures  suggests  that  tho  appearance  of  a  maximum 
in  the  viscosity  curve  is  dependent  on  the  critical 
temperatures  of  both  gases.  F.  G.  Tryhorn. 

Theory  of  atmolysis.  J.  Sameshima  (Japanese 
J.  Chem.,  1925,  2,  33 — 44). — The  rate  of  separation  of 
the  components  of  an  ideal  gas  mixture  when  atmolysed 
under  ideal  conditions  has  been  calculated.  In  the 
case  of  a  two-component  system,  the  following 
relations  are  deduced:  t=c(l/a— 1/6)+ 1/6— x/a — 
(1— c)jb  .  c~b,a.  xb!a,  or  f=(l  — c){  1/6 —  1  /«.)-{- 1  /a- — yjb — 
cja{  1 — c)~a!b .  yalb,  andy=(l— c)c~b!a  ,xMa,  where  a  and  b 
are  the  volumes  of  the  pure  gases  which  pass  through  a 
porous  plate  in  unit  time,  c  is  the  volume  of  the  first 
gas  in  unit  volume  of  the  gas  mixture,  t  the  time  from 
the  beginning  of  atmolysis,  and  x  and  y  are  the 
volumes  of  the  two  gases  in  the  remainder  after  time  l. 

For  a  system  of  n  components  :  t=(c1[al-{- c2/«-2-t- 
c3K+  •  •  ■  +cnla„)-{xja1+l/a2  . 

I/flPg  .  czc{a*!a' .  .  .  .  \{an  .  cnc{~a*lai .  x^la,)  etc., 

and  z2=c2c1~a*!a> .  x, =c3cl'ad‘’t .  a?]®*/®*,  .  .  .  xn= 

r„c1a"-,"> .  xla"!at,  where  a  is  the  volume  of  each  pure  gas 
that  flows  through  a  porous  plate  in  unit  time,  c  is  the 
initial  volume  of  each  component  of  the  mixture,  and 
x  is  the  volume  of  each  component  in  the  remaining 
gas  after  time  t,  different  components  being  shown  by 
different  suffixes.  The  relation  between  the  com¬ 
position  of  the  gases  and  t  and  those  between  the 
composition  and  volume  of  the  gases  are  shown 
diagrammatically.  L.  L.  Biroumshaw. 

Elastic  properties  of  alloys.  P.  Chevenard 
and  A.  Portevin. — See  B.,  1926,  59. 

Boron-aluminium  alloys.  P.  Haenni. — See  B., 

1926,  58. 

Artificial  ferronickels  and  meteoric  iron  con¬ 
taining  nickel.  M.  Peschard. — See  B.,  1926,  58. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


119 


Compounds  and  alloys  of  titanium  and  alumin¬ 
ium.  W.  Manciiot  and  A.  Leper  (Z.  anorg.  Cliem., 
1925,150,20—34;  cf.  A.,  1908,  ii,  40;  1910,  ii,  302). — 
Alloys  of  titanium  and  aluminium  containing  up  to 
37'3%  of  titanium  were  prepared  by  heating  potass¬ 
ium  titani fluoride  with  aluminium ;  uniform  alloys 
containing  more  titanium  could  not  bo  obtained. 
Titanium  was  determined  by  dissolving  in'  hydro¬ 
chloric  acid  and  titrating  with  methylene-blue  or 
bromine ;  aluminium  was  determined  by  difference, 
qualitative  analysis  showing  that  the  alloys  were 
pure,  except  for  slight  traces  of  iron  and  silicon. 
Cooling  curves  were  followed  by  melting  the  alloys 
in  a  crucible  completely  surrounded  with  aluminium 
oxide  powder,  this  being  found  preferable  to  an 
atmosphere  of  an  inert  gas.  In  general,  the  curves 
showed  two  halts,  one  corresponding  with  the  com¬ 
pound  Al3Ti  and  the  other  with  aluminium ;  the  former 
increased  with  increasing  titanium  content,  whilst  tho 
latter  diminished  and  disappeared  when  the  alloy 
contained  37-3%  of  titanium,  corresponding  with  tho 
compound  Al3Ti.  No  depression  of  the  m.  p.  of 
aluminium  was  found,  tho  m.  p.  rising  with  increasing 
titanium  content  from  that  of  aluminium  (658°)  to  a 
maximum  of  1355°  for  tho  compound.  Microscopical 
examination  of  tho  alloys  revealed  only  two  com¬ 
ponents,  the  compound  usually  appearing  as  needles. 
By  dissolving  the  aluminium  in  cold  5%  hydrochloric 
acid  or  sodium  hydroxide  the  pure  compound  remains, 
d  2-74;  the  composition  was  confirmed  both  volu- 
mctrically  as  above  and  by  gravimetric  determination 
of  titanium  and  aluminium.  A.  Geake. 

Distillation  of  amalgams.  A.  MiETnE  and  H. 
Stammreich  (Z.  anorg.  Chem.,  1925, 149, 263 — 269). — 
The  amount  of  foreign  metal  carried  over  in  tho  dis¬ 
tillation  of  dilute  amalgams  under  reduced  pressure  is 
shown  to  be  negligible  provided  that  care  is  taken  to 
prevent  local  overheating  and  to  keep  back  spray. 
Distillation  of  a  mixture  of  colloidal  gold  and  mercury 
gave  a  distillate  which  showed  no  trace  of  gold. 

R.  Cuthill. 

Solubility  of  cetyl  alcohol  in  liquid  sulphur 
dioxide.  W.  F.  Seyer  and  R.  W.  Ball  (Trans. 
Roy.  Soc.  Canada,  1925,  [iii],  19,  HI,  149 — 151). — 
Saturated  solutions  of  cetyl  alcohol  in  liquid  sulphur 
dioxide  contain  0-42%  of  the  alcohol  at  5-3°,  7-70%  at 
22-2°,  31-18%  at  23-5°,  57-46%  at  25-5°,  and  78-93%  at 
30-9°.  J.  S.  Carter. 

Derivation  of  adsorption  isotherms.  A.  Gor- 
batschev  (Z.  physikal.  Chem.,  1925,  118,  357 — 
360). — An  addendum  to  a  previous  paper  (A.,  1925,  ii, 
959).  L.  F.  Gilbert. 

Transformation  of  water  of  hydration  into 
water  of  adsorption  by  mechanical  disintegration 
of  crystal  hydrates.  T.  IIagiwara  (Japanese  J. 
Chem.,  1925,  2,  27 — 32). — By  triturating  microeystal- 
line  aluminium  hydroxide  with  quartz,  heating  tho 
crystals  at  varying  stages  of  disintegration  in  the 
electric  furnace,  and  measuring  the  loss  of  weight  of 
water,  it  is  found  that  the  greater  the  degree  of 
disintegration  the  more  easily  is  the  water  of  hydration 
given  up,  and  that  with  very  fine  particles  the  water 
takes  on  the  characteristics  of  water  of  adsorption. 


This  is  in  direct  agreement  with  von  Weimarn’s 
theory  (J.  Russ.  Chem.  Soc.,  1907,  39,  651 ;  IColloid- 
Z.,  1909,  4,  19S).  Analogous  results  havo  also  been 
obtained  with  gothite  crystals. 

L.  L.  Bircumshaw. 

Adsorption  of  barium  chloride  by  colloidal 
hydrated  manganese  dioxide  in  aqueous  solu¬ 
tions.  W.  Chlopin  and  A.  Balandin  (Z.  anorg. 
Chem.,  1925,  149,  157 — 166). — -This  adsorption  is  not 
in  agreement  with  tho  Freundlich  isotherm,  but 
appears  to  be  duo  to  the  reaction,  Mn02,H20-|-BaCl2== 
BaMn03+2HCl,  accompanied  by  adsorption  of  ono 
of  the  resultants  by  tho  manganese  dioxide.  At  high 
salt  concentrations,  the  former  effect  predominates, 
at  low  salt  concentrations  tho  latter.  The  enrich¬ 
ment  of  radium  in  barium  may  bo  explained  in  terms 
of  adsorption  by  manganese  dioxide  (cf.  Ebler  and 
Bender,  A.,  1913,  ii,  546 ;  1914,  ii,  18). 

R.  Chthtll. 

Negative  adsorption.  VIII.  Behaviour  of 
kaolin  towards  aqueous  solutions  of  alcohol  and 
salts.  M.  A.  Rakuzin  and  A.  N.  Nesmejanov 
(Biochem.  Z„  1925,  160,  288—290;  cf.  A.,  1924,  ii, 
853). — Kaolin  causes  no  increase  of  concentration  by 
tho  removal  of  water  from  aqueous  solutions  of  ethyl 
alcohol  and  metallic  chlorides.  E.  C.  Smith. 

Influence  of  thin  surface  films  on  the  evapor¬ 
ation  of  water.  E.  K.  Rideal  (J.  Physical  Chem., 
1925,  29,  1585 — 15S8). — Contrary  to  tho  results 
obtained  by  Hedcstrand  (A.,  1925,  ii,  102),  it  is  found 
that  the  rate  of  evaporation  of  water  from  a  surface 
is  considerably  diminished  by  tho  presence  of  a 
unimolecular  film  of  fatty  acid  on  the  surface,  and 
that  an  increase  in  surface  concentration  or  film 
pressure  retards  tho  rate  of  evaporation.  In  Hede- 
strand’s  air-streaming  method,  it  was  assumed  that 
tho  concentration  gradient  of  water  vapour  in  the 
stagnant  layer  is  always  small  enough  for  any  real 
change  in  the  rate  of  evaporation  of  water  from  the 
liquid  surface  to  be  detected  by  a  change  in  the  rate 
at  which  water  vapour  is  swept  from  tho  surface  of  the 
stagnant  layer  by  the  air  stream.  This  is  shown  to  be 
incorrect.  An  apparatus  is  described  by  means  of 
which  the  rate  of  removal  of  water  vapour  from  the 
neighbourhood  of  the  water  surface  is  increased,  so  that 
the  ratio  between  the  rate  of  removal  and  true  rate  of 
evaporation  is  increased,  and  thus  any  effect  due  to 
the  presenco  of  a  thin  film  on  the  water  becomes 
apparent.  Rates  of  evaporation  for  water  surfaces 
covered  by  unimolecular  films  of  lauric,  stearic,  and 
oleic  acids  at  various  pressures  arc  given.  Different 
acids  retard  the  rate  of  evaporation  to  different 
extents,  and  both  condensed  and  expanded  films 
behave  similarly  in  this  respect. 

L.  L.  Bircumshaw. 

Phenomena  of  capillary  chemistry.  R. 
Dubrisay  (Compt.  rend.,  1925,  181,  1142 — 1143; 
cf.  A.,  1923,  ii,  741;  1924,  ii,  731;  1925,  ii,  961).— 
Ten  drops  of  benzene  solutions  of  various  fatty  acids 
were  allowed  to  flow  from  burettes  into  water  and 
alkaline  solutions  at  various  temperatures,  tho  volumes 
occupied  in  each  case  being  recorded.  With  water,  the 
volumes  increased  with  falling  temperature;  with 
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alkaline  solutions,  the  reverse  was  the  case.  This 
agrees  with  the  author’s  view  that  the  influence  of 
fatty  acids  on  the  tension  at  a  benzene-water  interface 
is  greater  as  the  alkali  salts  become  less  soluble  in 
water,  since  soaps  are  more  soluble  in  hot  than  in  cold 
water.  S.  I.  Levy. 

Superficial  solutions.  A.  Marcelin  (Ann. 
Physique,  1925,  [x],  4,  460 — 527). — A  full  account  of 
work  already  published  (cf.  A.,  1924,  ii,  390,  594; 
1925,  ii,  772). 

Kinetic  phenomena  at  liquid  surfaces.  L. 
Karczao  and  P.  Roboz  (Biochcm.  Z.,  1925,  162,  22 — 
27). — The  Brownian  movement,  in  water  and 
various  liquids,  of  a  series  of  substances  including 
powdered  metals  and  metalloids,  inorganic  and 
organic  compounds,  has  been  examined.  Two  types 
of  motion  are  recognised,  viz.  :  (1)  the  kinetic  type 
without  definite  arrangement ;  (2)  the  static  type 
in  which  definite  forms  are  recognisable.  Organic 
substances,  e.g.,  benzoic  acid,  acetylphcnylhydrazine, 
and  leucine,  exhibit  movements  of  the  first  type, 
which  may  be  further  subdivided  into  two  groups 
distinguished  as  centrifugal  and  centripetal.  In¬ 
organic  compounds  arc  chiefly  precipitated,  whilst 
metals  and  metalloids  exhibit  centripetal  motion. 
Inorganic  compounds  have  no  influence  on  the  kinetic 
motion,  but  organic  compounds,  especially  those 
which  belong  to  the  centrifugal  type,  exert  a  pro¬ 
nounced  retarding  effect.  Kinetic  phenomena  at  the 
inner  boundary  surface  of  two  liquids  are  not  con¬ 
trolled  by  hydrostatic  pressure.  The  motion  is 
largely  governed  by  the  dielectric  constant  of  the 
medium ;  when  the  dielectric  constant  is  less  than  that 
of  water  a  marked  restraining  influence  is  evident. 

H.  G.  Reeves. 

Electric  phenomena  and  ionic  permeability  of 
membranes.  V.  Membranes  of  amphoteric 
character.  A.  Fujita  (Bioehem.  Z.,  1925,  162, 
245 — 257). — If  two  solutions  of  an  electrolyte  of 
different  concentrations  are  separated  by  a  gelatin 
(or  coagulated  egg-white)  membrane,  the  potential 
difference  is  the  same  as  when  the  liquids  are  freely 
in  contact  only  if  the  gelatin  is  isoelectric.  If  the 
gelatin  is  negatively  charged,  the  more  dilute  solution 
is  more  positively  charged  than  where  there  is  free 
contact,  whereas  if  the  gelatin  is  positively  charged,  the 
reverse  is  the  case.  With  agar  membranes,  the  more 
dilute  solution  is  always  a  little  more  positively 
charged  than  when  there  is  free  contact.  The  in¬ 
fluence  of  the  membrane  disappears  only  in  presence 
of  considerable  amount  of  hydrochloric  acid. 

P.  W.  Clutterbuck. 

Comparison  of  methods  of  measuring  polarity 
of  surfaces.  N.  K.  Adam,  R.  S.  Morrell,  and 
R.  G.  W.  Norrish  (J.C.S.,  1925,  127,  2793—2795).— 
I  he  polarities  of  glass,  stearic  acid,  paraffin  wax,  two 
non-veiling  varnishes,  and  one  veiling  varnish,  have 
been  compared  by  reference  to  (1)  the  catalytic 
activity  of  the  surface  for  the  combination  of  ethylene 
and  bromine  or  ethylene  and  chlorine  (Norrish,  ibid., 
1923,  123,  3006),  (2)  the  measurement  of  the  work  W 
required  to  separate  the  surface  from  water  in  contact 
with  it,  W  being  related  to  the  angle  of  contact  0  of 


water  with  the  solid  surface  by  the  relation  TF= 
T(l-f-  cos0),  where  T  is  the  surface  energy  of  water 
(Adam  and  Jcssop,  A.,  1925,  ii,  962).  There  is  a 
considerable  difference  between  the  results  obtained 
by  the  two  methods.  Glass  has  less  catalytic  activity 
than  either  stearic  acid  or  the  veiling  varnishes,  but 
very  much  greater  attraction  for  water ;  and  stearic 
acid,  which  has  only  a  slightly  greater  attraction  for 
water  than  paraffin  wax,  has  a  very  much  greater 
catalytic  activity.  It  is  supposed  that  in  certain 
cases,  e.g.,  with  veiling  varnishes,  the  reacting  gases 
may  penetrate  some  distance  inwards,  so  that  more 
catalytically  active  groups  are  reached.  In  the  case 
of  paraffin  wax,  no  polar  or  catalytically  active  groups 
can  bo  reached  by  penetration.  M.  S.  Burr. 

Comparison  between  dialysis  and  ultra- 
filtration,  electrodialysis  and  electroultrafU- 
tration.  E.  Hkymann  (Kolloid-Z.,  1926,  38,  58 — 
59). — See  this  vol.,  31. 

Mechanism  of  ultrafiltration.  J.  Duclaux  and 
J.  Errera  (Kolloid-Z.,  1926,  38,  54 — 57). — See  A., 
1925,  ii,  530. 

Dialysis  and  ultrafiltration.  H.  Reinboldt 
(Kolloid-Z.,  1925,  37,  3S7 — 397). — A  comprehensive 
treatment  of  the  uses  and  technique  of,  and  the 
apparatus  employed  for,  dialysis  and  ultrafiltration. 

N.  H.  Harts horne. 

Electric  phenomena  and  ionic  permeability 
of  membranes.  VI.  Membranes  of  paraffin, 
wax,  mastic,  and  rubber.  L.  Michaelis  and  S. 
Dokan  (Bioehem.  Z.,  1925, 162, 258 — 265). — Paraffin, 
wax,  mastic,  and  rubber  membranes  generally  cause  the 
more  dilute  solution  of  a  diffusion  cell  to  become  posi¬ 
tively  charged.  A  smaller  effect  is  obtained  with  multi¬ 
valent  than  with  univalent  ions,  especially  when  the 
cations  are  multivalent.  If  the  cation  is  the  hydrogen 
ion  or  a  ter-  or  quadri-valcnt  cation,  the  influence  of 
the  membrane  almost  disappears.  An  inversion  of 
the  effect  is  observed  in  the  case  of  the  mastic  cell  in 
presence  of  thorium  when  the  more  dilute  solution 
became  negatively  charged.  P.  W.  Clutterbuck. 

Electrical  properties  and  ionic  permeability 
of  membranes.  IV.  Potential  differences  and 
permeability  of  collodion  membranes.  L. 

Michaelis  and  A.  Fujita  (Bioehem.  Z.,  1925,  161, 
47 — 60). — A  completely  dried  collodion  membrane  is 
practically  impermeable,  but  a  slight  permeability 
still  exists  for  cations.  Two  methods  are  available 
for  the  detection  of  permeability:  measurements  of 
potential  difference  and  diffusion  experiments  of  long 
duration.  Such  a  membrane  is  to  be  found  in  the 
skin  of  an  apple.  The  theory  involving  the  contact 
potential  between  two  phases  is  scarcely  applicable 
here,  however,  and  a  theory  based  on  capillarity  is 
preferred.  C.  Rimington. 

Osmotic  pressure  of  solutions.  M.  Levalt- 
Ezerski  (J.  Russ.  Phys.  Chem.  Soc.,  1925,  56,  249 — 
264;  cf.  ibid.,  1924,  55,  160). — The  osmotic  pressure 
of  aqueous  sucrose  solutions  at  0°  is  directly  propor¬ 
tional  to  the  depression  of  the  f.  p.  and  amounts  to 
12-04At  atm. ;  this  rule  is  applicable  to  all  values 
of  A l  not  exceeding  10°,  and  holds  for  electrolytes  as 
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well  as  non-electrolytes  and  for  mixed  as  well  as  single 
solutes.  The  osmotic  pressures  of  solutions  at  100° 
are  given  by  the  expression  58-89A t,  where  At 
represents  the  elevation  of  b.  p.  and  should  not  exceed 
2-8°.  As  regards  their  change  with  temperature, 
osmotic  pressures  follow  Gay-Lussac’s  law,  the  limit¬ 
ations  as  to  range  of  temperature  being  as  above. 

The  concentration  of  the  solution,  expressed  in 
molecular  quantities  of  solute  taken,  is  a  character¬ 
istic  magnitude  only  for  highly  dilute  solutions  of  non¬ 
electrolytes  and  in  no  way  characterises  the  properties 
of  solutions  of  high  concentrations.  For  the  latter 
solutions,  a  very  useful  characteristic  is  the  magnitude 
At,  expressing  either  the  depression  of  the  f.  p.  or 
the  elevation  of  the  b.  p. 

For  different  solutions  of  all  concentrations,  the 
results  available  arc  in  conformity  with  the  modific¬ 
ation  of  Raoult’s  equation,  (p— p')lp=inf(N-\-in)  or 
( p  — ;// )  /p = 1  /[  1  -f- EN /A((obs. )] ;  this  equation  agrees 
completely  with  the  figures  for  both  0°  and  100° 
given  in  the  published  tables.  The  equation  (p — p')  jp= 
inj(N-\-in)  furnishes  a  new  and  convincing  proof  of 
the  hydrate  theory,  and  in  the  case  of  solutions  of 
non-electrolytes  permits  of  the  calculation  of  the 
fraction  of  the  total  quantity  of  water  which  takes 
part  in  the  formation  of  hydrates.  T.  H.  Pope. 

Osmotic  pressure  of  aqueous  solutions  of 
cerous  chloride.  A.  Chistoni  (Arch.  Farm,  sperim. 
Sci.  aff.,  1925,  40,  161 — 163). — Cryoscopic  measure¬ 
ments  with  solutions  containing  between  0-5%  and 
4-0%  of  cerous  chloride  indicate  that  a  solution  con¬ 
taining  2-57%  of  this  salt  is  isotonic  with  one  con¬ 
taining  0-75%  of  sodium  chloride.  The  ionisation 
of  the  cerous  chloride  is  considerably  less  than  that 
of  sodium  chloride  in  these  isotonic  solutions,  the 
ionisation  coefficients  being  0-487  and  0-991, 
respectively.  F.  G.  Tryhorn. 

Electrolyte-free,  water-soluble  proteins.  V. 
Acid  proteins.  II.  Donnan  equilibrium  and 
colloidal  behaviour  of  proteins.  J.  Frisch,  W. 
Pauli,  and  E.  Valk6  (Biochem.  Z.,  1925,  164,  401 — 
436 ;  cf,  A.,  1925,  ii,  518). — The  authors  have  investig¬ 
ated  the  alterations  in  conductivity,  anion  activity, 
and  viscosity  of  solutions  of  pure  electrolyte-free 
ovalbumin  and  serum-albumin  after  the  addition  of 
increasing  amounts  of  hydrochloric,  sulphuric,  and 
phosphoric  acids.  The  conductivity  coefficient,  fu, 
and  activity  coefficient,  /„,  difier  considerably  in  the 
presence  of  excess  of  hydrochloric  acid.  On  the 
assumption  that  the  protein  salt  behaves  as  a  com¬ 
pletely  ionised  electrolyte,  and  taking  Sorensen’s 
value  for  the  mol.  wt.,  the  value  40  has  been  obtained 
for  the  maximum  acidity  of  ovalbumin.  This  corre¬ 
sponds  closely  with  the  value  39  for  the  free  amino- 
groups  of  the  diamino-acids  in  the  protein  molecule, 
deduced  from  the  results  of  Osborne  and  Harris  and 
of  Hausmann  (A.,  1899,  i,  653),  The  curves  of  con¬ 
ductivity,  activity,  and  viscosity  of  the  protein  solu¬ 
tion  with  increasing  concentration  of  acid  follow  one 
another  closely,  each  rising  to  a  maximum.  Since 
there  can  be  no  question  of  Donnan  equilibria  in  a 
system  of  freely  diffusible  ions,  these  results  support 
the  Pauli  theory  of  the  imbibition  of  gelatin  rather 
than  that  advocated  by  Locb.  E.  C.  Smith. 


Quantitative  studies  in  dispersoid  synthesis 
by  von  Weimarn’s  mechanical  method.  S. 
Utzino  (Japanese  J.  Chem.,  1925,  2,  21 — 26). — 
Von  Weimarn’s  method  has  been  applied  to  the 
following  substances,  all  of  which  have  thereby  been 
obtained  in  the  dispersoid  condition :  “  metallic  ” 
selenium,  “  metallic  ”  tellurium,  rhombic  sulphur, 
microcrystalline  aluminium  hydroxide,  microcrystal¬ 
line  barium  sulphate,  crystalline  antimony  trisulphide, 
silver  (thin  foil),  mercury,  gold,  and  denatured  egg- 
albumin.  The  substances  were  triturated  with 
anhydrous  dextrose  at  the  ordinary  temperature, 
except  in  the  case  of  mercury  and  gold,  where  satisfac¬ 
tory  results  could  only  be  obtained  by  trituration  at 
the  temperature  of  liquid  air,  and  denatured  albumin, 
which  was  triturated  with  ice  at  a  low  temperature, 
The  dispersive  medium  was  distilled  water,  except 
for  barium  sulphate,  where  55%  of  alcohol  was  used. 
The  average  size  of  the  dispersoid  particles  was  about 
52  (jl(jl,  and  in  some  cases  (e.y.,  selenium  and  tellurium), 
the  colloidal  solutions  remained  stable  for  more  than 
a  year.  A  table  is  given  to  show  that  the  stability 
of  colloidal  selenium  solutions  decreases  with  increas¬ 
ing  degree  of  dispersion  of  the  particles.  Possible 
explanations  for  this  arc  suggested. 

L.  L.  Bircumshaw. 

Colloidal  bismuth.  A.  Gutbier,  T.  Kautter, 
and  R.  Gentner  (Z.  anorg.  Chem.,  1925,  149,  167 — 
180;  cf.  Gutbier  and  Hofmeier,  A.,  1905,  ii,  327; 
Gutbier  and  Huber,  A.,  1916,  ii,  556). — A  warm  glycerol 
solution  of  bismuth  nitrate  made  alkaline  with  sodium 
hydroxide  is  reduced  by  formaldehyde.  The  result¬ 
ing  sol  oxidises  very  readily  unless  dialysed  and 
neutral.  By  carrying  out  the  reduction  in  presence 
of  a  protective  colloid  such  as  gum  arabic,  completely 
reversible  sols  can  be  obtained.  The  colloid  particles 
are  negatively  charged.  R.  Cuthill. 

Colloidal  rhodium.  A.  Gutbier  and  E.  Leut- 
heusser  (Z.  anorg.  Chem.,  1925,  149,  181 — 190; 
cf.  Gutbier  and  Hofmeier,  A.,  1905,  ii,  533). — A  solu¬ 
tion,  which  must  not  be  too  dilute,  of  sodium  hexa- 
chlororhodate  containing  1%  of  gum  arabic  (in 
absence  of  which  the  resulting  sob  is  very  unstable) 
is  reduced  at  90°  with  hydrazine  hydrate.  The  pro¬ 
duct  shows  considerable  resistance  to  coagulation  by 
electrolytes,  and,  if  dialysed,  is  not  immediately 
coagulated  by  boiling.  Chloride  ion  is  always  present, 
apparently  being  adsorbed  by  the  gum.  The  colloid 
particles  are  negatively  charged.  A  new  method  of 
preparing  pure  rhodium  is  described.  R.  Cuthill. 

Colloidal  tellurium.  A.  Gutbier  and  B.  Otten- 
stein  (Z.  anorg.  Chem.,  1925,  149,  223 — 229). — 
Telluric  acid  is  reduced  with  dextrose  in  presence 
of  ammonia.  The  sol  formed  contains,  even  after 
dialysis,  adsorbed  dextrose  (and  often  tellurous  acid), 
and  to  this  it  probably  owes  its  remarkable  stability. 
A  method  of  determining  the  adsorbed  substances 
is  described.  The  colloid  particles  are  negatively 
charged.  R.  Cuthill. 

Colloidal  sugar.  P.  P.  von  Weimarn  (Japanese 
J.  Chem.,  1925,  2,  63 — 72). — The  author’s  theory  of 
the  colloidal  stage  of  crystallisation  is  summarised, 
and  it  is  shown  that  the  method  previously  used  for 
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the  synthesis  of  colloidal  solutions  of  potassium 
hydroxide  (cf.  “  Kolloides  und  kristalloidcs  Losen 
und  Niedcrschlagen,”  153,  410)  can  be  applied  to  the 
preparation  of  colloidal  sugar  solutions.  The  sugar 
must  be  dissolved  in  one  organic  liquid,  which  is 
miscible  with  another  organic  liquid  in  which  the 
sugar  is  practically  insoluble.  Results  are  given  of 
preliminary  experiments  with  solutions  of  dextrose 
in  acetone  and  ethyl  alcohol,  precipitated  by  pouring 
into  ethyl  other  at  20 — 21°.  By  this  means,  the 
colloidal  stage  of  crystallisation  of  dextrose  can  bo 
observed  over  a  period  of  several  hours.  Micro¬ 
scopical  measurement  of  the  crystals  formed  48  hrs. 
after  pouring  into  ethyl  ether  showed  that  larger 
crystals  were  formed  from  the  more  diluto  solutions 
than  from  the  less  dilute. 

Acetone  solutions  of  dextrose,  sucrose,  and  lactose, 
poured  into  aromatic  hydrocarbons  (xylene,  toluene, 
or  benzene),  gave  dispersoid  sugar  solutions,  character¬ 
ised  by  various  well-defined  colours. 

L.  L.  Bircumshaw. 

Colloid  chemistry  of  humic  acid  and  peat. 
Wo.  Ostwald  and  A.  Steiner. — See  B.,  192C,  34. 

Determination  of  size  of  colloidal  particles  by 
means  of  alternating  electric  fields.  E.  P. 
Burton  and  (Miss)  B.  M.  Reid  (Phil.  Mag.,  1925, 
[vi],  50,  1221 — 122C). — The  limiting  velocity  of 
settling  under  gravity  of  colloidal  particles  of  such  a 
size  that  the  gravitational  settling  is  ordinarily  masked 
by  the  Brownian  movement  has  been  measured. 
The  U-tube  used  was  only  slightly  modified  from  that 
ordinarily  used  in  cataphoresis  measurements.  An 
electric  field  was  applied  for  a  short  time  in  one  direc¬ 
tion,  then  for  an  equal  time  in  the  reverse  direction. 
The  total  movement  was  thus  due  only  to  gravitational 
settling  and  was  measured  after  a  suitable  time. 
An  80-volt  storage  battery  supplied  the  E.M.F.,  and 
a  mechanical  device  reversed  the  potential  every 
H  min.  The  method  was  applied  to  a  series  of  copper 
sols  prepared  by  forming  the  are  under  water  con¬ 
taining  increasingly  larger  traces  of  potassium 
hydroxide.  Tho  rate  of  settling  increased  from 
0-89  xl(T5  cm. /sec.  for  the  copper  sol  in  water  alone 
to  1-29  xlCT5  cm./sec.  with  24  drops  of  O-OliV- 
potassium  hydroxide  in  200  c.c.  of  water.  The 
corresponding  radii  of  the  particles,  calculated  by 
assuming  Stokes’  law,  are  7-14  xlO"6  cm.  and 
8-60  Xl0~°  cm.,  respectively.  A.  B.  Manning. 

Diffusion  analysis.  R.  Auerbach  (Kolloid-Z., 
1925,  37,  379 — 387). — A  description  of  the  deter¬ 
mination  of  the  degree  of  dispersion  from  diffusion 
measurements.  The  theory,  practice,  and  range  of 
applicability  of  the  method  are  discussed. 

N.  H.  Hartshorne. 

Measurement  of  particle  size.  A.  Kuhn 
(Kolloid-Z.,  1925,  37,  365 — 377). — A  review  is  given 
of  methods  for  determining  the  size  of  colloid  particles, 
based  on  measurements  of  velocity  of  movement 
under  gravity  or  centrifugal  force,  diffusion  con¬ 
stants,  sedimentation  equilibria,  Brownian  movement, 
osmotic  pressure,  ultrafiltration,  dialysis,  and  viscosity, 
and  of  optical  methods  involving  the  counting  under 
tho  microscope  of  the  chemically  enlarged  particles 


or  direct  counting  under  the  ultramicroscope,  measure¬ 
ment  of  the  mean  distance  between  particles,  tho 
application  of  Rayleigh’s  theory,  and  X-ray  inter¬ 
ference.  N.  H.  Hartshorne. 

Mechanical  analysis  of  sediments.  J.  R.  H. 
Coutts  and  E.  M.  Crowther. — See  B.,  1926,  31. 

Size  distribution  of  particles.  D.  Werner. — 
See  B.,  1926,  31. 

Measurement  of  the  charge  on  colloidal 
particles.  H.  R.  Kruyt  (Kolloid-Z.,  1925,  37, 
35S — 365). — A  review  of  tho  methods  for  the  measure¬ 
ment  of  the  charge  on  colloid  particles.  The  paper 
embraces  tho  cataphoresis  of  coloured  and  colourless 
sols,  and  transport  measurements. 

N.  H.  Hartshorne. 

Application  of  Rontgenspectrography  to  the 
study  of  colloidal  systems.  R.  0.  Herzog 
(Kolloid-Z.,  1925,  37,  355 — 358). — The  author  sum¬ 
marises  the  results  obtained  by  tho  application  of 
Rontgenspectrography  to  colloidal  systems,  under 
the  headings  :  (i)  transition  from  the  liquid  (amor¬ 
phous)  state  and  vice  versa ;  (ii)  determination  of  the 
crystal  type;  (iii)  determination  of  crystal  size  and 
form,  and  (iv)  the  crystallite  arrangement  in  gels. 

N.  H.  Hartshorne. 

Rontgenoscopy  of  colloidal  systems.  H.  Mark 
(Kolloid-Z.,  1925,  37,  351 — 355). — A  treatment  of 
the  theory  and  practice  of  the  Rontgenographic 
investigation  of  colloids.  In  particular,  the  pro¬ 
duction  of  a  suitable  source  of  X-rays,  and  the  inter¬ 
pretation  of  the  results  are  dealt  with. 

1ST.  H.  Hartshorne. 

Optical  methods  for  the  investigation  of 
anisotropy  in  colloids.  H.  Zocher  (Kolloid-Z., 
1925,  37,  336 — 351). — The  methods  available  for  the 
detection  and  measurement  of  anisotropy  in  colloids 
are  described  and  discussed.  X.  H.  Hartshorne. 

Viscosity  of  soap  solutions.  B.  L.  Clarke 
(Medd.  K.  Vctenskapsakad.  Nobel-Inst.,  1925,  6, 
No.  1,  1 — 9). — Soap  solutions  undergo  change  in 
viscosity  with  age,  the  change  proceeding  faster  the 
lower  the  temperature  and  the  more  dilute  the  solu¬ 
tion.  Solutions  may  be  brought  to  reproducible 
viscosities  by  merely  boiling  them  for  a  short  time 
and  taking  precautions  to  prevent  the  absorption  of 
carbon  dioxide.  Determinations  of  the  viscosities 
of  sodium  oleate  solutions  at  18°  over  the  concentra¬ 
tion  range  0-04 — 0-1  ON  and  of  sodium  stearate 
solutions  at  9S-3°  over  tho  range  0  015 — -0-12N  show 
that  the  viscosities  conform  to  the  requirements  of 
the  formula  log  7;/>;0=Oc,  where  ?/0  and  y  are  the 
viscosities  of  puro  water  and  of  a  soap  solution  of 
concentration  c,  0  being  a  constant.  Tho  data  of 
Farrow  (J.C.S.,  1912,  101,  347)  on  the  viscosities  of 
solutions  of  sodium  palinitate  at  70°  are  also  in 
accordance  with  this  equation.  J.  S.  Carter. 

Stability  of  colloidal  solutions.  IV.  Antagon¬ 
istic  effect  of  electrolytes  on  concentrated  and 
dilute  sols  and  a  general  theory  of  ion 
antagonism.  K.  C.  Sen  (Z.  anorg.  Chem.,  1925, 
149, 139 — 149  ;  cf.  A.,  1925,  ii,  664). — The  antagonistic 
effect  of  the  chlorides  of  sodium  and  calcium, 
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potassium  and  calcium,  sodium  and  barium,  and 
potassium  and  barium  in  the  coagulation  of  suspen¬ 
sions  of  arsenious  sulphide  (cf.  Mukherjeo  and  Ghosh, 
A.,  1925,  ii,  394;  Wciscr,  A.,  1924,  ii,  309)  is  more 
pronounced  with  dilute  sols  than  with  more  concen¬ 
trated  sols.  It  is  suggested  that,  in  general,  if  any  ion 
with  the  same  sign  of  charge  as  the  colloid  particle 
is  more  strongly  adsorbed  or  concentrated  at  the 
interface,  then  it  will  oppose  the  action  of  the  oppositely 
charged  coagulating  ion.  If  tho  concentration  of 
the  latter  increases  sufficiently,  coagulation,  or  change 
in  sign  of  the  charge,  or  (in  emulsions)  inversion  of  tho 
phases  may  occur.  R.  Cuthill. 

Constitution  of  the  system  sodium  stearate- 
water.  A.  von  Buzagh  (Chcm.  Rundschau  Mittcl- 
europa  Balk.,  1925,  2,  52 — 54,  72 — 73;  from  Cliem. 
Zentr.,  1925,  II,  271 — 272). — The  author  has  studied 
the  conductivity  and  hydroxyl-ion  concentrations  of 
sodium  stearate  gels  below  60°.  With  falling  tem¬ 
perature,  the  conductivity  approaches  a  limiting 
value  which  is  reached  more  slowly  with  more  con¬ 
centrated'  solutions.  The  water  in  soap  gels  is 
apparently  mechanically  bound,  since  the  composition 
of  the  liquid  phase  expressed  from  gels  several  weeks 
old  is  inconstant,  the  amount  of  stearate  in  solution 
decreasing  with  increase  of  the  solid  phase.  The 
conductivity  of  the  ultrafiltrate  is  less  than  that  of 
the  original  system.  This  is  attributed  to  adsorption 
of  stearate  molecules  by  stearic  acid  liberated  by 
hydrolysis,  in  agreement  with  the  fact  that  the 
system  becomes  more  basic  as  the  quantity  of  solid 
phase  increases.  G.  W.  Robinson. 

Viscosity  of  colloids  in  presence  of  electrolytes. 
N.  R,  Diiar  (J.  Physical  Chcm.,  1925,  29,  155G — 
1567). — A  theoretical  paper,  in  which  it  is  shown  that 
previous  experimental  results  on  the  viscosity  of 
colloids,  especially  of  the  hydrophobe  type,  support 
the  assumptions  that  (1)  other  things  being  equal, 
the  uncharged  substance  is  more  hydrated  than  the 
sol;  (2)  the  greater  the  hydration  of  a  substance,  the 
greater  is  its  viscosity;  (3)  when  a  sol  adsorbs  an 
ion  carrying  the  same  charge  as  the  sol,  the  charge 
on  the  sol  is  increased  and  tho  viscosity  decreases, 
and  (4)  when  a  sol  adsorbs  more  of  the  ion  carrying 
the  opposite  charge  than  the  ion  carrying  the  same 
charge,  the  charge  on  the  sol  is  decreased,  further 
hydration  takes  place,  and  the  viscosity  increases 
(cf.  Sen,  Ganguly,  and  Dhar,  A.,  1924,  ii,  394 ;  Sen  and 
Dhar,  ibid.,  733;  Ghosh  and  Dhar,  A,,  1925,  ii,  386, 
778).  Support  is  also  afforded  for  the  view  that 
sols  which  behave  abnormally  on  dilution  and  towards 
mixtures  of  electrolytes  of  different  valencies,  and 
further  which  show  positive  acclimatisation,  should 
also  show  a  greater  decrease  of  viscosity  when  small 
quantities  of  a  coagulating  electrolyte  are  added  to 
them,  than  sols  which  behave  normally  on  dilution  and 
towards  mixtures  of  electrolytes,  and  which  show 
negative  acclimatisation.  Tho  behaviour  of  hydrophile 
colloids  as  regards  viscosity  is  discussed,  and  the 
results  obtained  by  Pauli,  Loob,  and  others  with 
substances  like  gelatin,  albumin,  etc.,  arc  explained 
qualitatively  on  the  basis  of  tho  views  expressed 
above.  An  alternative,  and  more  satisfactory,  explan¬ 
ation  is  based  on  the  assumption  that  particles  of 


gelatin  or  albumin  have  a  natural  tendency  to  dis¬ 
integrate.  In  tho  case  of  isoelectric  gelatin,  tho 
suspended  particles  disintegrate,  these  smaller  particles 
adsorb  more  water,  and  consequently  the  viscosity 
of  the  system  increases.  When  acids  or  alkalis  are 
added,  the  charge  on  tho  sol  is  increased  by  preferential 
adsorption  of  hydrogen  or  hydroxyl  ions,  and  honco 
the  tendency  to  disintegrate,  the  degree  of  hydration, 
and  the  viscosity  will  also  increase. 

L.  L.  Bircumsiiaw. 

Coagulation  of  complex  negative  sols  by 
electrolytes.  If.  A.  Yajnik  and  S.  L.  Bhatia 
(J.  Chim.  phys.,  1925,  22,  589 — 594). — The 

coagulating  effect  of  many  electrolytes  on  Tumbull’s- 
bluc  and  Prussian-blue  sols  has  been  studied.  The 
electrolytes  included  halides,  nitrates,  sulphates,  etc. 
of  the  alkali  metals ;  chlorides  of  barium,  mercury, 
nickel,  cobalt,  and  aluminium ;  nitrates  of  lead  and 
cadmium ;  and  sulphates  of  zinc,  nickel,  cobalt, 
aluminium,  and  chromium.  Tho  concentrations  of 
electrolyte  which  completely  coagulated,  but  did  not 
precipitate,  the  sol  in  2  hrs.  at  17 — 18’  were  compared. 
With  Turnbull’s-blue,  the  order  is  chromium  >  alu¬ 
minium;:*  nickel  >  cobalt  >  zinc  >  barium  >  lead  >  mer¬ 
cury  >  rubidium  >  potassium  >  sodium  >  lithium.  The 
Schultze-llardy  law  holds  for  complete  coagulation, 
but  not  when  sedimentation  is  involved  (cf.  Ganguli 
and  Dhar,  A.,  1923,  ii,  58 ;  Burton  and  Maclnncs,  A., 
1922,  ii,  130).  The  coagulating  power  of  rubidium 
bromide  is  less  than  that  of  potassium  chloride  in  tho 
case  of  Prussian-blue  sols.  L.  S.  Theobald. 

Influence  of  hydrogen-ion  concentration  on 
the  speed  of  flocculation  of  negative  colloids.  A. 
Boutaric  and  (Mme.)  Y.  Maniere  (Corupt.  rend., 
1925,  181,  913 — 915). — Observations  on  the  floccul¬ 
ation  of  some  negative  colloids  (e.g.,  arsenic  sulphide) 
with  various  acids  indicate  that  the  most  important 
factor  is  tho  actual  hydrogen-ion  concentration  and 
not  the  normality  of  the  acid.  The  speed  of  floc¬ 
culation  is  not  always  independent  of  the  nature  of 
the  acid ;  this  may  be  because  the  speed  of  adsorption 
of  hydrogen  ions  varies  for  the  different  acid  media,  or 
because  the  acid  radical  itself  undergoes  adsorption. 
The  latter  explanation  would  also  account  for  the 
protection  phenomena  previously  observed  (cf.  A., 
1925,  ii,  526,  778).  S.  K.  Tweedy. 

Supposed  influence  of  lsevulose  and  the  action 
of  magnesium  salts  on  the  coagulation  of  citrate- 
and  phosphate-blood.  (Miss)  E.  Sluiter.  (Proc. 
K.  Akad.  Wetcnsch.  Amsterdam,  1925,  28,  636 — 
639). — Blood  or  plasma,  which  has  been  rendered 
non-coagulable  by  the  addition  of  sodium  citrate  or 
metaphosphate,  is  coagulated  by  1  c.c.  of  a  10% 
solution  of  commercial  hevulose,  but  not  by  a  specimen 
of  pure  laivulose  prepared  from  inulin.  The  coagul¬ 
ating  action  of  the  former  is  due  to  the  presence  of  a 
quantity  of  magnesium  chloride  (0-62  g.  MgCl2  per 
100  g.  sugar)  sufficient  in  itself  to  produce  tho  observed 
effects.  J,  W.  Baker. 

Action  of  electrolytes  on  clays.  S.  Kondo. — 
See  B.,  1926,  14. 
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Theory  of  peptisation.  K.  C.  Sen  (J.  Physical 
Chem.,  1925,  29,  1533—1547 ;  cf.  A.,  1925,  ii,  666).— 
By  means  of  examples,  it  is  shown  that  a  high  degree 
of  adsorption  and  a  suitable  concentration  of  tho 
electrolyte  are  necessary  for  peptisation,  and  that 
with  the  same  electrolyte  and  tho  same  pcptisable 
substance,  peptisation  depends  to  a  certain  extent 
on  the  amount  of  adsorption.  When  different 
pcptisable  substances  are  used,  peptisation  is  specific 
and  depends  on  the  nature  of  the  adsorbent  and  on 
that  of  the  peptising  agent.  The  agglomeration 
of  a  precipitate  decreases  its  power  of  adsorption,  and 
hence  its  peptisability.  With  different  acids  and 
tho  samo  adsorbent,  the  amount  of  adsorption  and 
ease  of  peptisation  are  not  necessarily  proportional. 
Peptisation  is  markedly  retarded  by  the  presence  of 
bi-  and  tcr-valent  negative  ions,  although  the  corre¬ 
sponding  acids  are  usually  the  most  highly  adsorbed. 
Univalent  acids  in  general  follow  the  rule  that  the 
greater  the  adsorption,  the  greater  is  the  peptising 
power.  The  stability  relations  of  peptised  substances 
are  considered  at  some  length.  L.  L.  Bircumshaw. 

Velocities  of  chemical  reactions  in  presence  of 
organic  colloids.  N.  A.  Izc.aryschev  and  M.  I. 
Bogomolova. — See  this  vol.,  132. 

Structure  of  gelatin  gels.  E.  0.  Kraemer  (J. 
Physical  Chem.,  1925,  29,  1523 — 1527). — A  rough 
calculation  shows  that  the  gelatin  sol  unit  (considered 
as  a  compact  impenetrable  cube)  must  measure  about 
5  jxg,  and  if  tho  gelatin  gel  consists  of  chains  of  sol 
units  loosely  knit  together,  then  the  average  interval 
between  such  chains  will  be  about  100  (xu.  With 
such  a  loose  structure,  the  water  phase  in  the  inter¬ 
stices  would  be  expected  to  exhibit  the  properties  of 
water  in  mass.  In  an  attempt  to  demonstrate  the 
heterogeneity  of  gelatin  gels,  mercury  particles,  about 
200 — 250  [xjx  hi  radius,  wero  mixed  with  dilute 
gelatin  systems  before  gelation,  and  cinematographic 
records  of  the  Brownian  motion  of  these  particles 
were  made  with  an  apparatus  previously  described 
(“  Colloid  Symposium  Monograph,”  1924,  2,  57). 
In  gels  of  0-5%  and  above,  the  Brownian  movement 
was  practically  prevented,  but  gradually  appeared 
on  warming,  whilst  in  gels  of  about  0-3%  a  measurable 
Brownian  motion  persisted.  The  distribution  of  the 
displacement  magnitudes  was  normal,  indicating  that 
the  structure  of  such  weak  gels  is  still  considerably 
finer  than  the  indicating  mercury  particles  and  their 
displacements.  These  experiments,  whilst  giving  no 
evidence  as  to  the  heterogeneity  of  gelatin  gels,  must 
not  be  taken  to  support  the  view  that  the  structure 
is  molecular  in  magnitude.  L.  L.  Bircumshaw. 

Hydrates  of  antimony  trioxide.  A.  Simon  and 
H.  Poehlmann  (Z.  anorg.  Chem.,  1925,  149.  101 — 
124;  cf.  Lea  and  Wood,  J.C.S.,  1923,  123,  259; 
Jander  and  Simon,  A.,  1923,  ii,  772). — Hydrated 
antimony  trioxide  prepared  by  the  decomposition  of 
tartar  emetic  with  hydrochloric  acid  cannot  be  freed 
from  all  traces  of  electrolytes  without  becoming 
crystalline  and  anhydrous.  The  amount  of  water 
in  the  product  varies  with  the  temperature  of  preci¬ 
pitation,  and  desiccation  curves  give  no  indication  of 
the  presence  of  definite  hydrates,  but  rather  suggest 


that  the  hydrated  oxides  are  merely  colloidal  modi¬ 
fications  of  antimony  trioxide  differing  primarily  in 
fineness  of  division.  This  view  is  supported  by 
experiments  on  their  adsorptive  power  for  potassium 
hydroxide  (cf.  Jander  and  Simon,  loc.  cit.).  The 
water  in  the  gels  can  be  replaced  by  alcohol,  and  the 
vapour-pressure  isotherms  of  both  hydrogels  and 
alcogels  show  that  the  liquids  in  them  arc  contained 
in  a  system  of  capillary  cavities,  tho  gels  being  con¬ 
stant  in  volume.  The  colloid  particles  are  negatively 
charged.  No  hydrates  can  be  isolated  by  Willstiitter’s 
acetone  method  (A.,  1924,  ii,  615).  R.  Cutiiill. 

Kinetics  of  the  swelling  and  shrinking  of  gels. 
S.  Lietatov  (Biochem.  Z.,  1925,  166,  220 — 233). — 
See  A.,  1925,  ii,  685,  96S. 

Measurement  of  swelling.  P.  A.  Tihessen 
(Ivolloid-Z.,  1925,  37,  406 — 411). — A  description  of 
the  mothods  and  apparatus  used  for  the  measurement 
of  swelling.  N.  H.  Hartshorne. 

Diffusion.  Free  path  of  water  molecules. 
Influence  of  a  field  of  force.  Statistical  equili¬ 
brium.  N.  V.  Ivarpen  (Bull.  Acad.  Sci.  Roumaine, 
1925,  9,  [9 — 10],  2 — 7).— Theoretical  and  mathematical. 
Formula;  for  the  diffusion  of  dissolved  substances  are 
derived.  The  diffusion  coefficient  K  is  related  to  the 
free  path  %  of  the  molecules  between  two  consecutive 
collisions  with  molecules  of  the  solvent,  the  mol. 
wt.,  M,  and  tho  temperature,  T,  by  the  equation 
K=X0/''/. IIT.  V RT jM.  Assuming  Xq  to  have  approx¬ 
imately  the  same  value,  the  values  of  KVM  at  con¬ 
stant  temperature  for  certain  non-electrolytes  have 
been  calculated,  the  mean  value  being  8-2.  From  this, 
the  value  of  \  is  2T2  x  1CT9  cm.  at  17°.  This  is  also 
the  free  path  of  the  water  molecules.  The  influence 
of  a  field  of  force  and  the  conditions  for  equilibrium 
are  considered.  J.  S.  Carter. 

Kinetic  activation  as  a  factor  in  gas  reactions. 
W.  Taylor  (Trans.  Faraday  Soc.,  Jan.,  1926,  advance 
proof). — Theoretical,  in  which  it  is  shown  that  the 
expression  deduced  by  Franck  and  also  by  Rice 
(cf.  A.,  1925,  ii,  1076)  for  the  velocity  coefficient  of  a 
unimolecular  reaction  in  a  single  gas  can  be  generalised 
for  the  case  of  a  mixture  of  gases  with  any  number  of 
components.  L.  S.  Theobald. 

Thermal  formation  of  ozone.  E.  H.  Riesen- 
feld  and  M.  Beja  (Medd.  K.  Vetenskapsakad.  Nobel- 
Inst.,  1925,  6,  No.  8,  1 — 20). — The  ozone-oxygen 
equilibrium  has  been  investigated  by  exploding 
different  mixtures  of  ozone  and  oxygen  and  deter¬ 
mining  the  concentration  of  ozone  in  the  residual  gas 
by  means  of  starch-iodide  paper.  Using  mixtures 
containing  up  to  37%  by  volume  of  ozone,  no  ozone 
could  be  detected  by  this  method  after  explosion, 
and  hence  the  amount  of  ozone  present  is  less  than 
corresponds  with  a  partial  pressure  of  2x10  8  atm. 
The  maximum  temperature  attained  by  explosion  of  a 
37%  ozone  mixture  is  2130°  Abs.  Using  mixtures 
containing  45 — 94%  ozone  by  volume,  the  partial 
pressure  of  ozone  in  the  gas  after  explosion  lies  between 
2  and  4  X  10~8  atm.,  independent  of  the  initial  com¬ 
position  of  the  gas  mixture.  By  these  explosions, 
maximum  temperatures  of  2300°  to  2850°  Abs.  are 
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obtained.  According  to  the  Nemst  theorem,  the 
maximum  pressure  of  the  ozone  formed  from  pure 
oxygen  at  atmospheric  pressure  is  1-3  X 10-7  atm.,  this 
pressure  being  obtained  at  3500°  Abs.  Within  the 
limits  of  error,  which  are  very  wide,  the  experimentally 
determined  ozone  concentrations  are  in  fairly  good 
agreement  with  those  calculated.  J.  S.  Carter. 

Ionisation  of  weak  electrolytes  in  water- 
alcohol  solutions.  III.  Relations  between  the 
chemical  constitution  and  alcohol-sensitivity  of 
dibasic  acids  in  ethyl  alcohol.  M.  Mizutani 
(Z.  physikal.  Chem.,  1925,  118,  318 — 326;  cf.  A., 
1925,  ii,  793,  867). — The  ionisation  of  oxalic,  malonic, 
succinic,  glutaric,  malic,  fumaric,  maleic,  and  phthalic 
acids  dissolved  in  ethyl  alcohol  has  been  investigated. 
The  sensitivities  to  alcohol  of  the  two  ionisation 
constants  when  the  carboxyl  groups  in  a  dibasic 
acid  are  far  apart  are  about  the  same,  but  this  rule 
does  not  hold  when  these  groups  are  near  to  each 
other.  The  ionisation  of  solutions  of  glycollic  and 
monochloroacctic  acids,  phenol,  p-chlorophcnol,  and 
resorcinol  in  ethyl  alcohol  was  also  studied. 

L.  F.  Gilbert. 

Ionisation  of  weak  electrolytes  in  water- 
alcohol  solutions.  IV.  Ionisation  in  methyl 
alcohol  solutions.  M.  Mizutani  (Z.  physikal. 
Chem.,  1925,  118,  327 — 341 ;  cf.  preceding  abstract). 
— The  same  experimental  (potentiometric)  method 
was  used  as  with  the  ethyl  alcohol  solutions.  Results 
are  given  of  measurements  with  solutions  of  formic, 
acetic,  propionic,  butyric,  Isovaleric,  lactic,  glycollic, 
salicylic,  benzoic,  and  monochloroacctic  acids,  phenol, 
resorcinol,  and  p-chlorophenol,  malonic,  succinic, 
phthalic,  malic,  fumaric,  and  maleic  acids,  ammonia, 
methylamine,  dimethylamine,  trimethylaminc,  ethyl- 
amine,  aniline,  mcthylaniline,  dimethylaniline,  pyridine, 
and  o-toluidine.  The  observed  effects  are  correlated 
with  differences  between  the  solubilities  of  the  sub¬ 
stances  in  water  and  the  alcohols.  L.  F.  Gilbert. 

Hydrogen-ion  concentration  and  “  electropy.” 
M.  Balint  (Biochem.  Z.,  1925,  165,  465 — 472). — The 
Pn  range  of  “  electropic  ”  dyes  is  determined. 
Eleetropic  colour  changes  are  due  to  change  of  the  pa 
of  the  dye  solution,  and  not  of  electrostatic  charge 
(cf.  A.,  1924,  i,  688).  The  action  of  the  usual  decoloris¬ 
ing  substances  is  prevented  if  the  solution  be  suitably 
buffered.  Regeneration  of  colour  is  only  effected 
either  by  acids  or  acid  buffers  and  decolorisation  by 
bases,  basic  buffers,  and  substances  which  adsorb 
hydrogen  ions.  P.  W.  Clutterbuck. 

Expression  for  the  true  reaction  of  solutions. 
D.  Giribaldo  (Biochem.  Z.,  1925,  163,  8 — 12). — An 
expression  Jr=log  [H‘]/[OH'J  is  proposed  as  an 
alternative  to  Pn-  It  has  zero  value  at  neutrality, 
becomes  positive  on  the  acid  side,  and  negative  on  the 
alkaline  side  of  neutrality.  E.  C.  Smith. 

Dissociation  constants,  solubility  products, 
and  the  titratability  of  alkaloids.  I.  M.  Kolthoff 
(Biochem.  Z .,  1925,  162,  289 — 353). — Those  alkaloids 
which  are  monacid  bases  and  have  a  dissociation 
constant  greater  than  5x10'"  give  a  sharp  end-point 
with  methyl-red.  When  the  constant  is  smaller, 


dimethyl-yellow,  methyl-orange,  or  bromoplienol-blue 
must  be  used,  and  the  titration  carried  to  the  correct 
pa  by  comparison  with  a  standard  of  pn  calculable  from 
the  dissociation  constant.  In  presence  of  50% 
alcohol,  the  end-point  with  methyl-red  is  not  sharp 
and  bromophcnol-blue  should  be  used.  A  table  is 
given  showing  the  dissociation  constants,  solubilities, 
and  solubility  products  of  49  alkaloids  and  related 
substances.  P.  W.  Clutterbuck. 

Solubility  product  of  dicalcium  phosphate. 
M.  K.  Domontovitsch  and  0.  V.  Sarubina  (Biochem. 
Z.,  1925, 163,464 — 469). — From  direct  determinations, 
in  saturated  solutions,  of  the  concentrations  of 
calcium,  phosphate,  and  hydrogen  ions,  the  solubility 

product,  (Ca)(HP04),  was  found  to  be  10"*'25  at 
19 — 22°  in  distilled  water.  In  various  electrolyte 
solutions  of  total  ion  concentration  equal  to  Mj  10, 
the  value  was  10~5'75.  R.  K.  Cannan. 

Neutral  salt  effect  in  the  acetochloroanilide — > 
p  -chloroacetanilide  rearrangement  as  a  function 
of  hydrogen-ion  activity.  G.  Akerlof  (Mcdd.  K. 
Vetenskapsakad.  Nobel-Inst.,  1925,  6,  No.  2,  1 — 15). 
— The  velocity  measurements  of  Rivett  (A.,  1913,  ii, 
202,  1041)  have  been  extended  so  as  to  include  the 
effect  of  addition  of  aluminium  chloride  and  the 
influence  of  lithium,  sodium,  potassium,  magnesium, 
calcium,  barium,  zinc,  and  aluminium  chlorides  at 
concentrations  up  to  about  3A7  on  the  activity  of  the 
hydrogen  ion  from  0-2485AT-hydrochloric  acid,  as 
determined  by  E.M.F.  measurements  on  the  cell, 
Pt  H2|0-2485Ar-HCl+salt|Sat.KCl|Sat.KCl  HgaCL,|Hg, 
at  20°  have  been  investigated.  Addition  of  neutral 
salt  results  in  an  increased  activity  of  the  hydrogen 
ion,  e.g.,  in  presence  of  2-75A1, -potassium  chloride, 
2-81Ar-lithium  chloride,  and  2-70Ar-calcium  chloride 
the  hydrogen-ion  activities  arc  0-446,  0-981,  and 
0-838,  respectively,  as  compared  with  the  value 
0-208  for  the  salt-free  solution.  The  values  of 
K—K0/C  for  the  various  salts,  where  K0  and  K  are 
the  velocity  constants  in  the  absence  of  and  in  presence 
of  neutral  salt  and  G  is  the  salt  concentration  expressed 
as  a  normality,  are  all  of  the  same  order  of  magnitude 
and  increase  somewhat  with  increasing  salt  concen¬ 
tration.  The  experimental  numbers  are  in  fair 
agreement  with  the  equation  KjK0=(a.ja0)v,l^,'{'\ 
where  a0  and  a  are  the  hydrogen-ion  activities  in  the 
salt-free  solution  and  in  a  salt  solution  of  concen¬ 
tration  Gy  and  D  is  a  constant  the  mean  value  of  which 
is  0-65.  The  equation  is  in  fair  agreement  with  the 
data  of  Harned  (A.,  1918,  ii,  436)  and  the  author 
(A.,  1922,  ii,  134)  on  the  influence  of  neutral  salts  on 
the  rate  of  ester  hydrolysis  in  acid  media. 

J.  S.  Carter. 

Water  of  hydration  of  crystalline  compounds. 
Tensimetric  analysis  of  the  system  anhydride- 
water.  I.  A.  G.  Bergman  (J.  Russ.  Phys.  Chem. 
Soc.,  1925,  56,  177 — 232). — The  theory  of  the  vapour 
pressure  of  hydrated  compounds,  the  various  methods 
proposed  for  its  measurement,  and  the  results  obtained 
by  previous  investigators  are  discussed. 

Observations  on  the  efflorescence  of  hydrated  salts 
lead  to  the  conclusion  that  crystallohydrates  exhibit 
two  vapour  pressures  :  the  one  for  damaged  crystals, 
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this  being  what  is  usually  observed  and  measured, 
and  the  other  for  undamaged  crystals,  this  being  of 
considerably  lower  magnitude.  For  cadmium  sul¬ 
phate,  the  former  vapour  pressure  is  seventy  times 
the  latter.  By  means  of  van  Bcmmelen’s  method, 
measurements  have  been  made  of  the  hydration  and 
dehydration  isotherms  for  a  scries  of  sixteen  solid 
systems  of  the  type,  anhydride-water.  These  vapour- 
pressure  isotherms  are  of  all  possible  types,  ranging 
from  the  ideal  stepped  form  to  the  continuous  zeolite 
form.  The  water  of  hydration  of  bi-complex  salts 
of  the  type  [Z3en][X(C204)3],  in  which  X=Co  or  Cr, 
exhibits  certain  peculiar  characteristics  not  observed 
in  other  hydrated  compounds.  T.  H.  Pori:. 

Influence  of  pressure  on  equilibria  in  binary 
systems.  I.  1ST.  A.  Pushin  and  J.  V.  Greben¬ 
shchikov  (Z.  physikal.  Chcrn.,  1925,  118,  27G — 
294). — The  influence  of  pressure  on  conditions  of 
equilibrium  on  the  systems  urethane  and  diphenyl- 
amine,  urethane  and  p-nitroanisolc,  and  sodium  and 
mercury  has  been  investigated.  The  results  arc  in 
accordance  with  theoretical  considerations  (cf.  A., 
1912,  ii,  331).  L.  F.  Gilbert. 


The  system  water  and  the  nitrates  and 
sulphates  of  ammonium  and  potassium  at  25°. 
Y.  Osaka  and  R.  Inouye  (Japanese  J.  Chern.,  1925, 
2,  87 — 9S). — The  system  has  been  studied  by  analysis 
of  the  solid  and  liquid  phases  existing  in  equilibrium 
at  25°.  The  following  live  series  of  solid  solutions 
appear  as  solid  phases  :  (NH4,K),S04,  a  complete 
series  with  no  gap  ;  (NH4,K)„(N03)„a  and 
(NH4,K)3(N03)2fC 

two  series  with  a  gap  from  15-6  to  65  molal  % 
of  ammonium  nitrate;  (NH4K)2,0-5S04,0-5(N03)2, 
which  extends  from  the  double  salt 


(NH4)2,0-5SO4,0-5(NO3), 

to  the  solid  solution  of  the'  approximate  formula 
(0-6NH4,0-4K),,0-5S04,0-5(N03)2 ;  and 
(NH4,K)2,0-4SO,,0-6(NO3)2, 
which  extends  from  the  double  salt 

(NH4)2,0-4S04,0-6(N03)2, 

to  the  solid  solution  of  the  approximate  formula 
(0-S65NH4,0-135K)2,0-4S04,0-6(N03)2,  The  relations 
are  represented  by  a  space  model,  and  by  its  pro¬ 
jection  on  the  plane  of  the  four  radicals.  The 
compositions  of  the  solutions  characteristic  of  the 
ternary  and  quaternary  systems  represented  in  terms 
of  the  formula 

100mH?0,a-K2,(100-*)(NH4)2,yS04,(100-y)(N03)o, 
are  as  follows  :  solid  phases  K,804+K,(N03)„  *=100, 
y=  14-89,  m=2G-49;  0-844k,,0-156(NH4),;(NO3),-f 
0-35K2,0-G5(NH4)2(NO3)„  *=2'0-52,  y=oVm=4-15 ; 
(NH4)2S04,(NH4)2(N03)2“-f  (NH4),S04,  *=0,  y= 27-2S, 
»t=5-26 ;  (NH4),S04,(NH4)2(N03)o+ 
2(NH4)2S04,3(NH4)2(N03)„  x=0, y=16-GS,  m=4-90; 
(NH4),(N03)2  +  2(NH4)2S04,3(NH4)2(N03)2,  x  =  0, 
y— 6-99,  7R=3-96;  (K,NH4)oS04+ 

(K,NH4)2,0-5S04,0-5(N03)2+(K,NH4)2(N03)2p, 

*=23-51,  y=  18-53,  m=6-03  ; 

(K,NH4),,0-5S04,0-5(N03)2+(K,NH4).,(N03)21H- 

(K,NH4).,(N03)oa, 

*=18-4,  y=5-9,  ro= 3-5 ;  (K,NH4).,,0-5SO4,0-5(NO,).,+ 
(K,NH4)2(N03)2a-h(K,NH4).„0-4S04.0-6(N03)„  *=10, 


11= 8,  m=4. 


L.  L.  Bircumshaw. 


Complex  formation  in  lead  nitrate  solutions. 
II.  Quaternary  system  potassium  nitrate-lead 
nitrate-barium  nitrate-water.  S.  Glasstone  and 
E.  J.  Riggs  (J.C.S.,  1925,  127,  2846—2854;  cf. 
Glasstone  and  Saunders,  ibid.,  1923, 123,  2134). — The 
measurements  of  Foote  (A.,  1904,  ii,  658)  on  the 
system  KN03-Ba(N03)2-H20  at  25°  have  been 
extended,  and  the  isotherms  determined  both  for  this 
system  and  for  the  system  Pb(N03)2-Ba(N03)2-H20 
at  50°.  The  quaternary  system  was  investigated 
both  at  25°  and  at  50°.  It  appears  that  lead  nitrate 
can  exist  in  some  form  isomorphous  with  cither 
potassium  nitrate  or  the  double  salt  2KN03,Ba(N03)2, 
but  the  experimental  results  permit  of  no  definite 
conclusion  being  reached.  R.  Cutiiill. 

New  mass  action  law.  I.  Treatment  of  the 
new  formula.  R.  Lorenz  (Z.  anorg.  Chcm.,  1925, 
150,  99—104;  cf.  A.,  1924,  ii,  761;  1925,  ii,  536, 
537,  866,  S70). — In  a  reversible  reaction  in  a  con¬ 
densed  system  of  the  typo  Cd-{-PbC)2  —  Pb+CdCL 
at  equilibrium  Pcu+Prbci,— to,— Pcdci,=  0,  in  which  g  is 
the  molar  thermodynamic  potential.  The  values  of 
the  thermodynamic  potentials  of  the  reacting  sub¬ 
stances  arc  given  by  equations  of  the  type  jx=Jr + 
ot*2/(14-r*)2+RT  log,  (1—*),  from  which  is  derived  the 
new  equation  for  the  law  of  mass  action  in  condensed 
systems  x(l— y)/y(l— x)=Iie“,  in  which  x,  y,  (1— *), 
and  (1 — y)  are  molar  fractions,  u  has  the  value 
w=(a/i?T)  .  {x2—  (1  — x)2/(l  +r)J/(l  -)-r*)2— 
VIST)  .  fo2-(l-y)2/(l+r')}/(l+r'y). 
a,  a',  r,  and  r'  are  constants  which  are  related  to 
the  values  a  and  b  in  van  dcr  Waals’  equation  : 
«=(622a1— 2b1b2a12+b12a2)jb13 ;  a'=(bi2a3—2b3biaM+ 
b32(lSlbi ;  rz=(b2—b1)/bv  and  r'=(64— b3)/b3,  in 

which  1,  2,  3,  and  4  refer  to  the  four  reacting  sub¬ 
stances.  When  the  reacting  substances  are  in 
corresponding  states,  r'=(64— 63)/i,3=(r4— v3)/v3,  in 
which  v  is  the  molar  volume.  In  condensed  molten 
systems,  this  is  usually  sufficiently  nearly  true,  and  a 
table  of  corrections  is  given  for  reduced  temperatures 
of  0-4 — 0-7°.  If  more  than  1  mol.  of  a  reactant  takes 
part  in  the  reaction,  the  thermodynamic  potential 
becomes  i-jx=iJ-+aj-*2/(l+ r*)2+RTlog,(l— x)v,  where 
v  is  the  number  of  molecules,  and  in  general  at 
equilibrium  5(qx)=0  (cf.  van  Laar,  “  Scchs  Vortragc 
ii.  d..  thcrmodynamische  Potential,”  Braunschweig, 
1906).  A.  Geake. 

Fractional  precipitation.  II.  Topochemical 
influence,  and  the  separation  of  manganese  and 
zinc  with  sodium  sulphide.  O.  Ruff  and  B. 
Hlrsch  (Z.  anorg.  Chem.,  1925,  150,  84 — 98;  cf. 
A.,  1925,  ii,  992). — The  solubility  product  of  man¬ 
ganese  sulphide  (1-4  xlO'15)  is  much  greater  than 
that  of  zinc  sulphide  (1-2 XlO-23),  but,  if  sodium 
sulphide  is  added  to  a  solution  containing  both 
metals,  the  zinc  sulphide  is  not  precipitated  in  pure 
condition  owing  to  the  mechanical  inclusion  of 
manganese  sulphide.  The  two  sulphides  have  similar 
crystal  forms  and  lattice  parameters,  and  it  is  probable 
that,  on  this  account,  zinc  sulphide  forms  such  a 
compact  layer  round  manganese  sulphide  that  zinc 
ions  from  the  solution  cannot  penetrate  it  to  the 
manganese  sulphide  nuclei.  When  a  solution  of  a 
zinc  salt  is  added  to  precipitated  manganese  sulphide, 
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completion  of  the  reaction  is  favoured  by  freshness 
of  precipitation,  low  temperature,  and  fine  division, 
but  is  independent  of  the  concentration  of  zinc ;  it  is 
concluded  that  zinc  sulphide  skins  of  similar  thickness 
are  always  formed.  When  mixtures  of  zinc  and 
manganese  are  fractionally  precipitated  with  sodium 
sulphide,  separation  is  improved  by  increasing  the 
ratio  Zn”  :  Mn",  by  diluting  the  sodium  sulphide, 
by  rapid  stirring,  and  by  low  temperature;  under 
suitable  conditions,  the  precipitate  contains  less 
than  0-2%  of  manganese.  The  addition  of  neutral 
salts  has  little  effect,  but  increasing  hydrogen-ion 
concentration  improves  the  separation,  and  manganese 
sulphide  cannot  be  precipitated  from  a  normal 
solution  when  this  is  greater  than  89  X 10'°. 

A.  Ceake. 

Determination  of  transition  points  in  non- 
aqueous  solutions  by  the  electromotive  force 
method.  R.  B.  Mason  and  J.  H.  Mathews  (J. 
Physical  Chem.,  1925,  29,  1507— 1516).— The  E.M.F. 
method  has  been  used  for  the  determination  of 
transition  points  in  anhydrous  pyridine  solutions. 
There  is  a  sharp  break  in  the  temperature-i5.il/. F. 
curve  at  55° for  the  half  cell  Cu-Hg|CuCl2,2CsHsN  when 
connected  to  either  the  half  cell  HgCl^CgHgNIHg  or 
CdCl2,2C5H5N|Cd-Hg.  This  break  is  evidently  due 
to  the  transition  of  CuC12,2C5H5N  to  2CuC12,3C5H5N. 
On  account  of  several  secondary  chemical  reactions, 
th oE.M.F.  of  the  cupric  chloride  cell  gradually  changes. 
The  temperature-conductance  curve  shows  a  break  at 
approximately  56°.  The  Cd-Hg|CdCl2,2C5H5N|sat. 
solution  of  ZnCl2jZnCl2,2C5H5N|Zn-Hg  cells  were 
the  most  satisfactory  of  all  the  cells  tried  as  regards 
conductance,  stability,  and  reproducibility.  The  tem¬ 
perature-/?.^/./’.  curve  shows  a  sharp  break  at  9-3°,  at 
which  the  compounds  CdCl2,6C5H5N  and  CdCl2,2C5H5N 
are  in  equilibrium.  This  value  is  in  good  agreement  with 
the  temperature  obtained  by  the  solubility  method 
(9°).  On  heating  the  cell  Pb-Hg|PbCl2,2C5H5N|sat. 
solution  of  PbCl2|CdCl2,2C5H5N|Cd-Hg,  the  cadmium 
and  zinc  amalgams  change  polarity.  This  reversal  is 
apparently  an  irreversible  change,  although  there  is 
some  indication  of  a  transition  point  at  53°. 

L.  L.  Bercumshaw. 

Decomposition  of  metallic  sulphates  by  heat. 
(Mlle.)  G.  Marchal  (J.  Chim.  phys,,  1925,  22, 
559 — 582;  cf.  Hofman  and  Wanjulow,  Trans. 
Amor.  Inst.  Min.  Eng.,  1913,  43,  563). — Results  in 
greater  detail  arc  given  for  the  sulphates  already 
mentioned  (A.,  1925,  ii,  1162).  The  anhydrous 
sulphates  of  gallium,  beryllium,  nickel,  cobalt  (violet 
form),  manganese,  cadmium,  silver  (yellow  form), 
and  magnesium,  respectively,  afford  evidence  of 
decomposition  at  500°,  565°,  690°,  690°,  720°,  780°, 
850°,  and  880°.  The  total  equilibrium  pressures 
become  equal  to  atmospheric  at  690°,  788°,  883°, 
958°,  1028°,  1060°,  1108°,  and  1150°,  respectively. 
Curves  showing  the  logarithm  of  the  total  pressure 
and  the  total  pressure  itself,  each  against  temperature, 
as  well  as  the  data  for  the  measured  total  pressure, 
and  for  the  calculated  partial  pressures  of  the  resulting 
sulphur  oxides  and  oxygen,  are  given.  Equilibrium 
is  quickly  established  once  a  given  suitable  tem¬ 
perature  is  reached.  The  mean  value  of  the  calculated 


heat  of  reaction  for  nickel  sulphate  between  800°  and 
900°  is  62-8  cal. ;  for  cobalt  sulphate  between  820° 
and  950°,  50-6  cal. ;  and  for  gallium  sulphate  between 
600°  and  650°,  52-6  cal.  With  the  cadmium  salt, 
the  results  were  confined  to  the  dissociation  repre¬ 
sented  by  5CdS04  CdSO.jACdO+dSOj.  At  the 
same  temperature,  the  total  equilibrium  pressure 
for  nickel  sulphate  is  greater  than  that  for  cobalt 
sulphate,  for  zinc  sulphate  much  greater  than  for  the 
cadmium  salt,  and  for  gallium  sulphate  greater  than 
for  aluminium  sulphate,  and  hence  the  separation 
of  the  metals  from  their  respective  pairs  by  selective 
decomposition  is  possible. 

The  order  found  above  agrees  with  that  predicted 
from  a  knowledge  of  the  heats  of  reaction  at  the 
ordinary  temperature.  L.  S.  Theobald. 

Suggestion  for  a  second  thermochemical 
standard.  P.  E.  Verkade  and  J.  Coops,  jun. 
(Bull.  Soc.  ehim.,  1925,  [iv],  37,  1536 — 1540). — 
Polemical,  in  reply  to  Swientoslawski  (A.,  1925,  ii, 
540).  Since  it  is  admitted  that  salicylic  acid  is 
suitable  as  an  auxiliary  substance  to  benzoic  acid, 
it  is  urged  that  salicylic  acid  should  be  recognised  as 
a  second  standard,  as  previously  suggested  by  the 
authors  (A.,  1925,  ii,  39).  C.  H.  D.  Clark. 

Thermal  properties  of  viscous  sulphur.  P. 
Mondain-Monval  (Compt.  rend.,  1926,  182,  58 — 60). 
— Calorimetric  experiments  with  sulphur  are  described. 
The  transition  S(liq.) — XS(viscous),  which  occurs 
above  160°,  absorbs  2-8  cal./g.,  and  the  transition 
Sc — XSp  absorbs  2-7  cal./g.  The  mean  specific  heat 
of  Sc  is  0-176,  of  liquid  sulphur,  0-220,  and  of  viscous 
sulphur,  0-290  (cf.  Lewis  and  Randall,  A.,  1911,  ii, 
371).  S.  K.  Tweedy. 

Heat  of  adsorption  and  surface  tension.  H. 
Cassel  (Physikal.  Z.,  1925,  26,  862 — 864). — Theoreti¬ 
cal.  Iljin’s  method  of  treatment  (A.,  1925,  ii,  958) 
is  extended  and  the  connexion  between  various 
expressions  for  heat  of  adsorption  is  explained. 

R.  A.  Morton. 

Vapour  pressure  and  heat  of  dilution  of 
aqueous  solutions  [of  carbamide].  E.  P.  Perman 
and  T.  Lovett  (Trans.  Faraday  Soc.,  Jan.,  1926, 
advanceproof ;  cf.  Perman  and  Price,  A.,  1913,  ii,  20). — 
The  vapour  pressures  of  aqueous  solutions  of  carb¬ 
amide  have  been  determined  by  a  statical  method 
(Trans.  Faraday  Soc.,  1923,  19,  112—116)  over  a 
wide  range  of  concentrations  at  4002°,  49-99°, 
60-28°,  70-39°,  and  80-10°.  The  smooth  curves 
obtained  by  plotting  the  lowering  of  vapour  pressure 
against  the  weight  of  carbamide  per  100  c.c.  of  solution 
meet,  on  extrapolation,  in  a  point  representing  a 
vanishingly  small  vapour  pressure  and  a  concentra¬ 
tion  of  132  g./lOO  c.c.  of  solution.  The  proportionality 
between  log  p0jp  and  njN  holds  fairly  well  for  all 
concentrations  and  temperatures,  but  the  agreement 
is  improved  by  adding  to  A  a  small  fraction  of  n. 
Since  the  introduction  of  a  hydration  factor,  as  in 
Callendar’s  formula,  lessens  agreement,  it  is  concluded 
that  there  is  no  hydration  of  the  carbamide,  and  that 
the  mol.  wt.  is  normal.  The  vapour  pressure-temper¬ 
ature  curves  for  solutions  of  the  same  concentration 
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are  shown  and  are  named  “  isosthcns."’  Van  Babo’s 
law  does  not  hold  for  aqueous  solutions  of  carbamide. 
The  densities  for  solutions  up  to  a  concentration 
nearly  approaching  saturation  are  given  for  the  above 
temperatures.  The  curves  form  a  regular  series. 
The  derived  density-temperature  curves  for  equal 
concentrations  appear  to  be  linear,  their  slopes 
decreasing  slightly  with  increasing  concentration. 

For  determining  the  heats  of  dilution  of  concen¬ 
trated  solutions  of  carbamide  in  water,  a  new  method, 
involving  the  measurement,  by  electrical  means,  of 
the  heat  change  occurring,  was  employed.  The  heat 
lost  by  radiation  was  compensated  by  the  use  of  a 
heating  coil,  whilst  a  second  coil  exactly  counter¬ 
balanced  the  heat  absorbed  on  dilution.  The  amounts 
of  heat  absorbed  by  the  saturated  solutions  when 
1  mol.  of  water  is  added  arc  small  compared  with  the 
values  for  metallic  salt  solutions.  The  curves  heat 
absorbed-concentration  are  for  the  most  part  almost 
linear,  but  alter  sharply  at  the  ends.  They  overlap 
at  the  lower  concentrations  and  their  slope  becomes 
less  at  higher  temperatures.  Data  at  temperatures 
40-02°,  49-99°,  60-28°,  70-39°,  and  80-1°  are  given. 
At  the  lower  temperatures,  the  calculated  affinity 
of  water  for  various  solutions  is  roughly  proportional 
to  the  heat  of  dilution,  but  at  the  higher  temperatures 
it  increases  more  rapidly  with  increasing  concen¬ 
tration,  and  finally  becomes  greater.  The  observed 
values  of  U,  the  heat  of  dilution  defined  by  Kirchhofi’s 
equation,  agree  well  with  those  calculated  from  the 
equation  H=RT2d{logep0/p)cjdT.  In  general,  the 
heat  of  dilution  was  observed  to  fall  as  the  temperature 
increased. 

The  results  of  Tucker  (A.,  1915,  ii,  674)  arc 
discussed,  and  a  new  method  for  determining 
solubility  is  suggested.  L.  S.  Theobald. 

Conductivity  of  mixtures  of  strong  electro¬ 
lytes.  H.  Egner  (Mcdd.  K.  Vetcnskapsakad.  Nobcl- 
Inst.,  1925,  6,  No.  5,  1 — 8;  cf.  Bray  and  Hunt, 
A.,  1911,  ii,  688;  Kraus,  A.,  1922,  ii,  269). — Measure¬ 
ments  have  been  made  of  the  electrical  conductivities 
at  25°  of  solutions  of  hydrogen,  lithium,  sodium, 
potassium,  magnesium,  and  calcium  chlorides  and  of 
mixtures  of  hydrogen  chloride  with  lithium,  sodium, 
and  calcium  chlorides,  of  magnesium  chloride  with 
sodium  and  calcium  chlorides,  and  of  potassium 
chloride  with  lithium  chloride  in  the  concentration 
range  0-002 — 0-LY.  The  conductivities  of  the  mixed 
solutions  as  calculated  by  the  aid  of  the  isohydric 
principle  from  the  data  for  the  single  salts  are  always 
slightly  greater  than  those  experimentally  determined. 
For  the  mixtures  which  contain  hydrogen  chloride 
the  differences  (2-2 — 0-3%)  are  decidedly  in  excess 
of  the  errors  of  experiment,  but  even  in  this  case  the 
difference  tends  to  disappear  with  dilution.  The 
viscosity  correction  changes  the  calculated  values 
only  slightly  and  in  a  favourable  direction.  A 
small  difference  in  the  value  of  *<,  has  very  little 
influence  on  the  value  of  the  computed  conductivity. 

J.  S.  Carter. 

Influence  of  iodine  on  the  conductivity  of 
aqueous  solutions  of  cadmium  iodide  and 
potassium  iodide.  H.  Bruns  (Z.  Physik,  1925, 
34,  751 — 765). — The  solubility  of  cadmium  iodide  in 


water  has  been  determined  between  21°  and  87°. 
Little  change  in  the  conductivity  of  5%  cadmium 
iodide  solution  is  caused  by  addition  of  iodine;  the 
conductivity  of  more  concentrated  cadmium  iodide 
solutions  is,  however,  definitely  increased.  Addition 
of  iodine  decreases  the  conductivity  of  potassium 
iodide  solutions,  owing  to  the  formation  of  the  com¬ 
paratively  slow  I3  ions.  These  ions  are  also  formed 
in  the  cadmium  iodide  solutions,  but  their  effect  is 
said  to  be  more  than  compensated  by  the  splitting 
up  of  (Cdl2)„  aggregates.  The  results  of  f.  p.  determin¬ 
ations  agree  with  the  above  theory.  The  effect 
of  iodine  on  the  emission  of  ions  from  the  heated  salts 
is  correlated  with  conductivity  observations  (cf. 
Schmidt,  A.,  1925,  ii,  251).  L.  F.  Gilbert. 

Mobility  of  ions  in  solid  cuprous  and  silver 
sulphides.  H.  Braune  (Z.  Elektrochem.,  1925, 
31,  576 — 581). — The  rate  of  migration  of  the  anions 
in  solid  cuprous  and  silver  sulphides  is  known  to  be 
very  much  less  than  that  of  the  cations .  Approximate 
data  for  the  mobility  of  both  ions  have  been  obtained 
by  measuring  the  diffusion  which  takes  place  between 
a  cast  cylinder  of  pure  sulphide  and  one  of  a  dilute 
solid  solution  of  the  one  sulphide  in  the  other,  or  of 
selenides  in  sulphides.  The  temperature  of  the 
experiments  ranged  from  100°  to  more  than  800°. 
For  the  silver  ion,  the  diffusion  coefficient  is  given 
by  Dr=113e"2285/r,  for  the  cuprous  ion  by  DT= 
40-3e_1893/I’,  and  for  the  sulphide  ion  by  DT— 
89-3e"10120/J’,  confirming  the  great  difference  in  the 
temperature  coefficients  of  cations  and  anions.  The 
transport  numbers  of  sulphide  ion  in  silver  sulphide 
have  been  calculated  :  they  range  from  0-9  X 10"8  at 
177°  to  0-7  x  10‘s  at  836°.  W.  A.  Caspari. 

The  hydrate  problem.  III.  Electroendosm- 
ose  and  the  electrolytic  transport  of  water.  H. 
Remy  (Z.  physikal.  Cliem.,  1925,  118,  161—192; 
cf.  A.,  1915,  ii,  310). — The  movement  of  liquids 
under  the  action  of  applied  potential  differences 
has  been  studied  with  pure  water  and  solutions  of 
electrolytes  of  concentration  0-001iV  to  N  and  with 
diaphragms  of  powdered  sulphur,  animal  charcoal, 
clay,  the  Zsigmondy-Bachmann  membrane,  gelatin, 
and  parchment  paper.  With  parchment  and  gelatin 
diaphragms,  the  effect  of  increasing  the  concentration 
of  electrolyte  is  to  accelerate  the  shift  of  liquid.  At 
the  concentrations  used,  this  effect  is  not  truly 
endosmotic,  i.e.,  is  not  due  to  increase  of  anion 
adsorption  on  the  diaphragm,  and  must  be  ascribed 
to  transport  of  water  attached  to  the  ions. 

L.  F.  Gilbert. 

Oxidation  potentials  and  equilibria  in  the 
system :  chlorine-iodine-hydrochloric  acid- 

water.  G.  S.  Forbes,  S.  W.  Glass,  and  R.  M.  Fuoss 
(J.  Amcr.  Chem.  Soc.,  1925,  47,  2892— 2903).— The 
oxidation  potentials  of  chlorine  and  of  chlorine  plus 
iodine  in  4,  5,  and  6AT-hydrochloric  acid  have  been 
measured  at  25°.  For  iodine  trichloride,  the  results 
arc  given  by  F=i?0+0-01241og  [IC13],  and  for  the 
monochloride  by  £=F0+0-0154  log  [IC1],  where  E0 
is  the  extrapolated  E.M.F.  for  solutions  containing 
1  g.-equiv.  of  iodine  and  3  or  1  g.-equiv.  of 
chlorine,  respectively,  per  litre.  These  equations 
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indicate  a  valency  change  twice  as  great  as  that 
actually  occurring ;  this  may  be  explained  by  the 
assumption  that  the  electrochemical  change  is 
Cl2+2e  ^  2C1',  and  not  IC1  ===  I'+Cl'. 

The  above  solutions  may  be  accurately  titrated 
elcctrometrically,  providing  escape  of  chlorine  is 
avoided  and  platinum-iridium  electrodes  are  used. 
The  following  equilibrium  constants,  which  are 
independent  of  the  acid  concentrations,  are  calcul¬ 
ated :  [IC1][C1o]/[IC13]=7-2  x  10“4 ;  [I2][CL]/[IC1]2= 

7-8  X  10-is ;  [I2][IC13]/[IC1]3=M  x  lO-ii.  Oxidation- 
potential  measurements  form  a  sensitive  test  for  the 
presence  in  iodine  of  impurities  of  higher  oxidation 
potential.  S.  K.  Tweedy. 

Effect  of  electrode  material  on  oxidation 
potentials.  J.  A.  V.  Butler,  W.  E.  Hugh,  and 
D.  H.  Hey  (Trans.  Faraday  Soc.,  Jan.,  1926,  advance 
proof). — A  comparison  of  the  oxidation  potentials 
of  various  metals  has  been  made.  At  25°,  in  the  cells 
Hg  Hg2Cl2LV/200;K3Fe(CN)(i  or  K4Fe(CN)3| metal  and 
Hg  A7-KCljAr-KCl|metal,  platinum  (platinised  and 
plain),  palladium,  iridium,  osmium,  gold,  rhodium, 
and  ruthenium  gave  a  constant  potential  (0-1905^: 
0  0001  volt)  within  an  hour.  Molybdenum,  tungsten, 
nickel,  silver,  and  mercury  did  not  give  constant 
potentials.  The  system,  cuprous-cupric  chlorides  in 
aqueous  ammonia  allowed  a  wider  range  of  metals 
to  be  compared  directly  with  two  platinised  platinum 
electrodes  as  standards.  Palladium,  iridium,  gold, 
osmium,  rhodium,  ruthenium,  silver,  nickel,  and 
mercury  as  electrodes  quickly  reached  the  potential 
of  the  standards  (to  within  ffiBOOOl  volt).  Metallic 
selenium  and  graphite  gave  constant  values  differing 
from  that  of  platinum  by  0-3  and  (Mi  millivolt, 
respectively.  Electrodes  of  molybdenum,  tungsten, 
tantalum,  arsenic,  and  antimony  did  not  give  constant 
potentials.  The  independence  of  oxidation  potentials 
of  the  electrode  material,  when  this  takes  no  appre¬ 
ciable  part  in  the  cell  reaction,  is  thus  confirmed. 

L.  S.  Theobald. 

Oxidation-reduction  potentials  of  organic 
substances.  H.  von  Euler  and  A.  Olander  (Z. 
anorg.  Chem.,  1925,  149,  1 — 17). — By  means  of  the 
oxygen  and  hydrogen  electrodes,  E.M.F.  measure¬ 
ments  have  been  made  with  buffered  solutions  of 
quinol,  quinone,  acetaldehyde,  ethyl  alcohol + acetic 
acid  (or  acetate),  ethyl  alcohol + acetaldehyde + acetic 
acid,  lactic  acid,  sodium  lactate,  dextrose,  loevulose, 
sodium  benzoate,  and  potassium  cinnamate. 

R.  Cuthill. 

Does  radium  exert  an  influence  on  the  potential 
of  the  hydrogen  electrode  ?  M.  Centnerszwer 
and  M.  Straumanis  (Z.  physikal.  Chem.,  1925,  118, 
240 — 250). — Calculations  of  the  degree  of  dissociation 
of  molecular  hydrogen  at  20°  and  760  mm.  give  values 
ranging  from  2-3  x  10'32  to  2-01  x  10"34.  Experiments 
in  which  the  degree  of  dissociation  of  the  hydrogen 
was  changed  by  subjecting  it  to  the  action  of  radium 
bromide  showed  no  measurable  change  in  the  poten¬ 
tial  of  the  hydrogen  electrode.  L.  F.  Gilbert. 

Mixed  electrodes  of  the  second  type.  P.  Gross 
and  0.  Halpern  (Z.  physikal.  Chem.,  1925,  118, 
255 — 256 ;  cf.  A.,  1925,  ii,  405). — A  reply  to  Horovitz’s 
criticism  (A.,  1925,  ii,  673).  L.  F.  Gilbert, 


Thermodynamic  potential  difference  at  the 
boundary  of  two  liquid  phases.  III.  S.  Vos- 
nessenski  and  K.  Astachov  (Z.  physikal.  Chem., 
1925,  118,  295 — 300;  cf.  A.,  1925,  ii,  673;  this  vol., 
30). — The  cells  Ar-calomel  eleetrodelHCl  in  water] 
HC1  in  phenol  |A7-calomel  electrode;  Hg|HgCl,A7-KCl 
in  water|HCl  in  water|HCl  in  phenol|KCl  in  phenol, 
HgCl|Hg;  A7-calomel  electrode|H2S04  in  water|H2S04 
in  phenol  |A7-calom  el  electrode;  and  A’-ealomcl  elec- 
trode|H3P04  in  water|H3P04  in  phenol  |A7-calomcl 
electrode  were  studied.  Measurements  were  also 
made  of  the  distribution  of  hydrogen  chloride  and 
sulphuric  acid  between  water  and  phenol.  The 
results  are  discussed  theoretically.  L.  F.  Gilbert. 

Potential  difference  and  equilibrium  across  a 
semipermeable  collodion  membrane  in  the  case 
of  sodium  chloride  and  Congo-red.  R.  Azuma 
and  N.  Kameyama  (Phil.  Mag.,  1925,  [vi],  50,  1264— 
1276). — The  potential  differences  and  ionic  equilibria 
across  a  collodion  membrane  separating  solutions 
of  sodium  chloride  and  sodium  chloride  plus  Congo- 
red  have  been  measured.  If  the  Congo-red  be  assumed 
to  ionise  as  a  uni-univalent  electrolyte  (Na2R= 
Na++NaR")  in  the  range  of  concentrations  measured 
(2-0 — 6-0  millimol.  per  litre),  and  if  the  ionic -strength 
principle  of  G.  N.  Lewis  be  assumed  to  hold  good  for 
the  mixtures  of  sodium  chloride  and  Gongo-red  used 
(sodium  chloride  from  6  to  50  millimol.  per  litre), 
the  experimental  results  are  in  general  agreement  with 
the  thermodynamical  requirement  of  the  equality  of 
the  activities  of  sodium  chloride  on  either  side  of 
the  membrane.  The  potentials  of  the  following  cells 
were  measured :  A7.7L|A7-KCl|B|CR,.+NaCl(c1)] 

NaCl(c2)|R  Ar-KCl  N.E.,  and  Ar.F.|A7-KCl|R|NaCl(Cl) 
NaCl(c2)]B  Af-KCl  N.E.,  where  N.E.  is  a  norma 
calomel  electrode,  B  is  a  gelatin-salt  bridge  (0-05 — 
0-lA7-sodium  chloride  in  10%  gelatin),  ||  is  the  mem¬ 
brane,  and  C.R.  is  Congo-red.  It  was  hoped  thus  to 
obtain  the  potential  difference  across  the  membrane, 
but  owing  to  the  difficulty  of  eliminating  liquid-liquid 
potentials  in  solutions  containing  Congo-red,  it  was 
not  possible  to  prove  that  this  potential  difference 
agreed  with  that  predicted  thermodynamically. 

A.  B.  Manning. 

Potential  of  fluorine  from  measurements  of 
the  decomposition  voltages  of  fused  fluorides. 
O.  Ruff  and  W.  Busch  (Z.  Elektrochem.,  1925,  31, 
614 — 615). — Investigations  on  the  electrodeposition 
of  magnesium  from  fused  mixtures  of  magnesium 
fluoride  with  the  fluorides  of  the  alkali  and  alkaline- 
earth  metals  (A.,  1925,  ii,  569)  led  the  authors  to 
arrange  these  metals  in  a  deposition  series.  Neumann 
and  Richter  (A.,  1925,  ii,  1164)  are  wrong  in  identify¬ 
ing  this  with  a  potential  series.  Neumann  and 
Richter's  data  are  criticised  on  the  grounds  that  there 
is  not  sufficient  proof  that  the  measured  potentials 
correspond  with  decomposition  voltages  and  that  the 
values  differ  considerably  from  those  of  Arndt  and 
Willner  (A.,  1908,  ii,  457)  for  the  fused  alkaline-earth 
chlorides.  The  identification  of  the  potentials  with 
normal  potentials  is  open  to  criticism  and  the  linear 
extrapolation  from  800°  to  the  ordinary  temperature 
is  thermodynamically  unsound.  J.  S.  Carter. 
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Electromotive  behaviour  of  cupric  oxide. 

It.  E.  W.  Maddison  (Trans.  Faraday  Soc.,  Jan.,  1926, 
advance  proof ;  cf.  Allmand,  J.C.S.,  1910,  97,  603). 
— The  behaviour  of  the  electrode 

Pt|Cu0,Cu20,AT-Na0H 

has  been  re-examined  at  25°iOT°.  Smooth  platinum 
foil  with  mercury  contacts,  and  a  standard  element 
Hg|HgO,AT-NaOH  as  auxiliary  electrode,  were  used. 
Initially,  the  electrodes  gave  a  relatively  high 
value,  which  became  more  negative  in  the  course  of 
a  few  weeks,  and  the  final  values  were  not  the  same 
in  every  easo.  The  fall  in  P.D.  varied  up  to  40 
millivolts.  In  the  final  stages,  many  electrodes 
seemed  to  show  a  certain  periodicity  with  regard  to 
values  of  P.D.  In  order  to  examine  the  effect  of 
temperature,  copper  oxide  was  prepared  by  heating 
the  carbonate  for  30  min.  at  temperatures  from 
245°  to  760°,  in  air  and  in  a  vacuum.  Both  the 
initial  and  final  P.D.  of  the  electrode  vary  with  the 
temperature  of  preparation  of  the  oxide  and  the 
duration  of  heating.  Higher  initial  values  were 
obtained  after  vacuum  treatment,  but  the  final  P.D. 
was  scarcely  affected.  Storage  of  the  oxide  during 
a  year  produced  no  change  in  its  electromotive 
behaviour;  the  effect  of  chilling  the  oxide  gave 
contradictory  results.  The  polymerisation  hypothesis 
of  Allmand  (loc.  cit.)  was  tested,  but  without  definite 
results. 

The  appearance  and  specific  gravity  of  the  cupric 
oxide  specimens  varied  considerably. 

L.  S.  Theobald. 

Improved  salt  bridge.  H.  S.  Stern  (J.  Physical 
Chem.,  1925,  29,  1583 — 1584). — A  modification  of 
Muller’s  salt  bridge  is  described,  in  which  the  rubber 
tube  is  replaced  by  a  stop-cock,  one  of  the  paper 
stoppers  being  omitted.  The  advantages  of  the 
apparatus  and  the  method  of  using  it  are  discussed. 

L.  L.  Bircumshaw. 

Theory  of  static  and  dynamic  displacement. 
D.  REiCHiNSTErN  (Z.  Elektrochem.,  1925,  31,  593 — 
613). — Largely  retrospective.  The  author’s  hypo¬ 
thesis  relative  to  the  constant  sum  of  equilibrium 
concentrations  is  applied  to  passivity,  to  adsorption, 
and  to  processes  taking  place  at  electrodes.  In  the 
last-mentioned  case  the  summation  constancy  refers, 
not  to  concentrations,  but  to  thicknesses  of  layers. 

W.  A.  Caspari. 

Method  of  measuring  the  relative  surface 
charges  of  electrolytes.  A.  Garrison  (J.  Physical 
Chem.,  1925,  29,  1517— 1522).— The  principle  of  the 
electric  condenser  has  been  used  to  measure  the 
potentials  of  the  surfaces  of  a  number  of  electrolytes 
relative  to  the  surface  of  water.  The  apparatus 
consists  essentially  of  the  electrolyte  contained  in  a 
shallow  glass  dish,  connected  to  a  0-LY-calomel 
electrode,  the  mercury  of  which  is  connected  to  a 
quadrant  electrometer  and  a  horizontal  metal  plate 
which  can  bo  raised  or  lowered  and  charged  to  a 
definite  potential.  The  surface  of  the  electrolyte 
and  the  metal  plate  form  the  two  plates  of  a  con¬ 
denser.  The  metal  plate  is  given  different  potentials 
until  no  charge  is  induced  in  the  electrometer  when 
the  plate  is  moved.  By  comparing  the  potentio¬ 


meter  readings  for  no  deflection  of  the  electrometer 
needle,  using  different  electrolytes,  the  surface 
charges  of  the  electrolytes  relative  to  water  may  bo 
measured  to  0  005  volt.  Measurements  with  a 
number  of  salts  and  acids  showed  that  the  first 
traces  of  a  substance  added  to  water  have  the  largest 
effect  on  its  surface  charge,  whilst  subsequent  addi¬ 
tions  as  a  general  rule  have  a  small  effect,  often 
decreasing  the  charge  and  sometimes  reversing  the 
sign. 

The  general  relations  between  concentration  and 
surface  charge  are  similar  to  the  relations  between 
concentration  and  adsorption.  L.  L.  Bircumshaw. 

Overvoltage.  F.  Mettnier  (J.  Cliim.  phys., 
1925,  22,  595 — 632). — A  review,  with  bibliography, 
of  the  whole  subject,  in  which  definitions  of  overvoltage 
and  methods  of  measurement  are  discussed.  The 
influence  of  time,  current  density,  nature,  and  con¬ 
centration  of  the  electrolyte,  added  substances,  and 
other  factors  is  described  in  detail. 

L.  S.  Theobald. 

Electrolysis  of  acid  solution  of  copper  sulphate. 
L.  V.  Redman  (J.  Physical  Chem.,  1925,  29,  1548 — 
1555). — The  relative  merits  of  Siegrist’s  “  kinetic 
theory  ”  (Z.  anorg.  Chem.,  1901,  26,  273)  and 
the  “  mathematical  theory  ”  of  Rosebrugh  and 
Miller  (cf.  A.,  1911,  ii,  181)  are  discussed,  and 
experiments  with  solutions  of  copper  sulphate  in 
sulphuric  acid  are  described  which  were  made  with 
the  object  of  deciding  between  the  two  theories.  If 
the  liberation  of  hydrogen  first  occurs  when  the  rate 
of  deposition  of  copper  called  for  by  Faraday’s  law 
exceeds  the  maximum  rate  at  which  copper  can  be 
chemically  reduced  from  a  given  solution,  then 
periodic  interruptions  of  the  current  will  be  without 
effect,  and  a  current  which  when  uninterrupted  will 
liberate  hydrogen,  will  also  liberate  it  if  periodically 
interrupted.  If,  on  the  other  hand,  the  liberation 
of  hydrogen  is  due  to  the  exhaustion  of  copper  salt 
in  the  solution  at  the  cathode,  then  with  an  interrupted 
current  nothing  but  copper  may  be  deposited, 
although  the  same  current  uninterrupted  would  bring 
about  liberation  of  hydrogen.  Measurements  with 
interrupted  current  showed  that  the  limiting  current 
rises  continuously  with  the  number  of  interruptions 
per  second,  and  when  the  interruptions  are  frequent 
enough,  the  limiting  current  is  about  double  that 
with  uninterrupted  current.  This  result  disposes  of 
Siegrist’s  kinetic  theory,  and  shows  that  the  assump¬ 
tions  made  by  the  mathematical  theory  arc  applicable 
to  the  case  in  question. 

The  voltage-time  curve  during  the  first  few  seconds 
of  electrolysis  was  studied  in  more  detail  by  means 
of  an  oscillograph.  L.  L.  Bircumshaw. 

Amphoteric  ionisation  of  polonium  and 
bismuth.  F.  Paneth  (Z.  Elektrochem.,  1925,  31, 
572 — 576).- — The  electrolytic  dissolution  of  thin 
deposits  on  gold  electrodes  in  dilute  solutions  of 
potassium  hydroxide  has  been  examined  by  the 
method  of  Le  Blanc  (A.,  1906,  ii,  67).  Polonium  goes 
into  solution  both  at  the  cathode  and  the  anode; 
the  ratio  of  the  rates  is  1  :  1*4  in  O’LY-electrolyte  and 
1  :  10  in  0-005AT-electrolytc.  Bismuth  (thorium-C) 
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behaves  similarly,  the  ratio  of  the  rates  of  cathodic  to 
anodic  dissolution  being  1:1-2  and  1  :  3-0  for  0-004iV- 
and  O-OOLY-elcctrolytes,  respectively. 

W.  A.  Caspari. 

Catalytic  phenomena  when  zinc  is  dissolved 
in  acids.  M.  Centnerszwer  and  M.  Straumanis 
(Z.  physikal.  Chem.,  1925,  118,  415 — 437). — The 
addition  of  salts  of  iron,  silver,  antimony,  bismuth, 
copper,  arsenic,  cobalt,  gold,  nickel,  and  the  conse¬ 
quent  precipitation  of  these  metals  accelerates  the 
dissolution  of  zinc  by  acids,  the  effect  increasing  from 
left  to  right  of  the  series.  Retardation  is  produced 
by  salts  of  thallium,  cadmium,  tin,  and  lead.  Highly 
oxygenated  compounds,  e.g.,  ammonium  molybdate 
and  potassium  permanganate,  accelerate  the  process. 
The  velocity  of  dissolution  increases  in  proportion  to 
the  concentration  of  the  catalyst  when  the  concen¬ 
tration  is  small,  but  at  higher  concentrations  a 
limiting  value  is  approached.  An  induction  period 
is  ascribed  to  the  time  occupied  in  the  separation  of 
the  catalysing  metal.  Theoretical  considerations 
suggest  that  the  induction  period  should  be  inversely 
proportional  to  the  zinc  surface  and  should  diminish 
as  the  concentration  of  catalyst  is  increased;  actual 
observations  are  in  qualitative  agreement  with  this 
prediction.  The  addition  of  colloidal  substances 
retards  the  precipitation  of  the  catalyst,  thus  causing 
an  increase  of  the  induction  period  and  a  decrease  in 
the  rate  of  dissolution.  L.  F.  Gilbert. 

Overpotential  of  hydrogen  on  finely  divided 
metals  and  its  connexion  -with  the  catalytic 
influence  of  metals  on  the  solution  of  zinc.  M. 
Centnerszwer  and  M.  Straumanis  (Z.  physikal. 
Chcni.,  1925,  118,  438 — 44G;  cf.  preceding  abstract). 
— Measurements  have  been  made  of  the  potential 
difference  which  must  be  applied  to  effect  the  dis¬ 
solution  of  metals  nobler  than  zinc,  usually  in  A/2- 
hydrochloric  and  sulphuric  acids.  The  overpotential 
of  hydrogen  is  much  greater  on  smooth  crystalline 
surfaces  than  on  finely  divided  metallic  precipitates ; 
this  behaviour  is  correlated  with  the  observation  that 
large  bubbles  of  hydrogen  arc  evolved  from  smooth 
surfaces  and  much  smaller  bubbles  when  the  over- 
potential  is  low.  At  a  given  current  density,  hydrogen 
has  a  definite  overpotential  which  depends  on  the 
chemical  nature  of  the  metal.  The  velocity  of 
dissolution  of  zinc  in  the  presence  of  other  metals 
cannot  yet  be  interpreted  in  the  light  of  a  quantitative 
theory.  L.  F.  Gilbert. 

Theory  of  the  velocity  of  chemical  reactions. 
II.  N.  Bjerrum  (Z.  physikal.  Chem.,  1925,  118, 
251—254;  cf.  A.,  1924,  ii,  240;  1925,  ii,  GS1).— The 
author  maintains  the  correctness  of  his  deduction 
of  Bronsted’s  formula  (A.,  1922,  ii,  699).  The 
hypotheses  underlying  this  deduction  are  more  fully 
explained.  L.  F.  Gilbert. 

Molecular  attraction  and  velocity  of  reactions. 

0.  Maass  and  C.  Sivertz  (J.  Amcr.  Chem.  Soc.,  1925, 
47,  28S3 — 2S91). — The  reaction  between  dry  propyl¬ 
ene  and  liquid  hydrogen  chloride,  yielding  isopropyl 
chloride,  and  a  chlorohexanc  as  side  product,  was 
examined  at  0°  and  20°  by  the  method  described 
previously  (A.,  1925,  ii,  214).  With  equimolar 


quantities,  75%  of  the  acid  reacts  with  all  the 
propylene  at  20°;  when  2  mols.  of  acid  to  1  mol.  of 
propylene  are  used,  the  reaction  velocity  is  increased 
fourteen-fold.  Mercury  has  no  influence  on  tho 
reaction  in  the  liquid  state ;  1 — 2%  of  water  has  only 
a  slight  effect,  but  large  quantities  cause  the  formation 
of  two  distinct  liquid  phases  and  the  reaction  velocity 
is  greatly  increased.  The  rate  with  hydrogen  bromide 
is  200  times  as  great  as  that  with  hydrogen  chloride. 
The  acid  acts  as  a  catalyst  probably  because  of 
regional  orientation  in  the  liquid  phase  caused  by  its 
polar  nature.  No  perceptible  reaction  occurs  in  the 
gaseous  phase,  even  afj  100°.  It  is  considered  that 
the  translational  and  rotational  energies  of  molecules 
hinder  chemical  combination,  whereas  vibrational 
energy  promotes  it;  on  this  basis,  the  effects  of 
pressure  and  temperature  may  be  qualitatively 
explained,  increased  pressure  causing  closer  proximity 
of  the  molecules  and  so  aiding  regional  orientation 
and  consequently  affecting  the  reaction  velocity. 

S.  K.  Tweedy. 

Behaviour  of  cyanamide  in  acid  and  alkaline 
solution.  G.  Grube  and  G.  Motz  (Z.  physikal. 
Chem.,  1925,  118,  145—160;  cf.  A.,  1914,  i,  152).— 
The  reaction  2CN-NH2  —  (CN-NH,),  goes  practically 
completely  from  left  to  right  at  low"  temperatures  and 
in  weakly  alkaline  solutions ;  rise  of  temperature  and 
increase  in  alkalinity  shift  the  equilibrium  point 
towards  the  left.  The  hydrolysis  of  cyanamide  to 
carbamide  is  a  first  order  reaction  when  cyanamide  and 
acid  concentrations  are  low,  the  velocity  being  approxi¬ 
mately  proportional  to  the  concentration  of  the  acid 
when  this  is  less  than  0-1 N.  With  higher  acid  and 
smaller  cyanamide  concentrations,  constants  corre¬ 
sponding  with  a  unimolccular  reaction  arc  still 
obtained,  but  increase  more  rapidly  with  rising  acid 
concentration  than  is  demanded  by  proportionality. 
The  reaction  is  of  a  higher  order  with  concentrated 
cyanamide  solutions  containing  low  concentrations 
of  acid ;  this  is  due  to  salt  formation  between  part 
of  the  acid  and  the  carbamide.  L.  F.  Gilbert. 

Chemical  reactions  in  powdered  mixtures  of 
two  kinds  of  crystals.  G.  Tammann  [with  F. 
WESTERnoLD,  B.  Garre,  E.  Kordes,  and  H.  Kal- 
sing]  (Z.  anorg.  Chem.,  1925,  149,  21 — 98;  cf. 
Hedvall  and  Heubergcr,  A.,  1923,  ii,  8G0;  1924,  ii, 
484). — If  in  the  plane  of  contact  of  compressed  pas¬ 
tilles  of  two  powdered  crystalline  substances  a  layer 
of  a  third  substance  be  formed  on  heating,  the  rate 
of  isothermal  growth  of  the  layer  is  given  byf=61ogt.f+ 
constant,  where  l  is  the  thickness  of  the  layer  after 
heating  for  a  time  l,  and  b  is  a  constant  depending 
on  the  temperature.  A  similar  law  holds  for  the  rate 
of  reaction  in  powdered  mixtures,  which  is  in  every 
case  increased  by  stirring,  so  that  in  many  cases  the 
reaction  goes  almost  to  completion.  The  rate  of 
interpenetration  of  the  different  crystals  is  determined 
more  by  the  movement  of  the  molecules  within  the 
crystal,  t.e.,  recrj-stallisation,  than  by  the  movement 
of  the  lattices  themselves.  At  the  temperature  at 
which  this  effect  becomes  appreciable,  the  powdered 
mass  commences  to  cake,  and  it  is  found  empirically 
that  the  ratio  of  this  temperature  (Abs.)  to  tho  tem¬ 
perature  (Abs.)  at  which  reaction  becomes  appreciable 
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is  about  0-57,  unless  one  of  the  reactants  has  a  transi¬ 
tion  point  above  the  former  temperature.  The 
actual  temperature  range  over  which  reaction  occurs 
and  also  the  approximate  heat  of  reaction  are 
determined  from  heating  curves.  Where  neither 
reactants  nor  resultants  conduct  metallically,  con¬ 
ductivity  measurements  will  detect  traces  of  liquid 
formed  in  the  reaction.  In  many  reactions  no  liquid 
could  be  detected  in  this  way,  but  adsorbed  films 
of  liquid  may  have  played  a  part  in  bringing  about 
reaction. 

Investigation  of  the  reaction  between  tungsten 
trioxide  or  molybdenum  trioxido  and  basic  oxides 
and  carbonates  has  shown  that  if  the  radius  of  the 
particles  of  the  reactants  exceeds  the  thickness  of  the 
layer  of  resultant  formed  on  their  surface,  tho  rate  of 
transformation  decreases  with  increasing  size  of 
grain.  The  temperature  at  which  reaction  commences 
between  basic  oxides  and  sulphates  and  nitrates  is 
much  affected  by  the  salt  having  a  transition  point. 
With  this  proviso,  it  is  the  same  for  a  given  basic 
oxide  reacting  with  any  sulphate.  Experiments  on 
the  reaction  between  carbonates  and  sulphates  have 
failed  to  confirm  many  of  Spring’s  results  (cf.  A., 
1888,  1243),  e.g.,  no  reaction  occurs  between  sodium 
carbonate  and  barium  sulphate  below  500°  (ef. 
Balareff,  A.,  1924,  ii,  483).  The  reaction  of  silver 
carbonate  with  sodium  halides  has  been  examined. 
Silica  is  more  reactive  as  glass  than  as  quartz.  In 
the  reaction  between  oxides  and  sulphides,  the  rate 
of  heating  and  compression  of  the  reactants  have  a 
varying  effect  on  the  rate  of  the  reaction  and  the 
temperature  of  its  commencement.  The  reactivity 
of  silicon,  titanium,  and  zirconium  dioxides  with  basic 
oxides  decreases  in  this  order.  Experiments  have 
also  been  made  on  the  reaction  between  vanadium 
pentoxide,  antimony  trioxide,  and  arsenic  trioxide, 
and  a  series  of  basic  oxides.  Of  the  latter,  calcium 
and  lead  oxides  were  the  most  reactive,  whilst  ferric 
oxide  and  alumina  did  not  react  at  all.  Some  new 
vapour-pressure  determinations  have  been  made  for 
arsenic  trioxide,  and  the  influence  of  foreign  substances 
on  the  vapour  pressure  has  been  examined. 

The  reaction  between  powdered  mixtures  of 
crystals  has  been  investigated  thermodynamically. 

R.  Cuthlll. 

Corrosion  of  cast  iron  in  sulphuric  acid  of 
varying  concentration.  G.  Delbart. — See  B., 
1920,  50. 

Action  of  silica  on  electrolytes.  A.  F.  JosF.rH 
(Nature,  1926,  117,  17). — Taking  into  consideration 
the  retention  of  water  by  silica  prepared  as  described 
by  Mukherjee  (A.,  1925,  ii,  902),  the  author  still  fails 
to  detect  the  slightest  adsorbing  power  for  hydro¬ 
chloric  acid.  A.  A.  Eldridge. 

Action  of  silica  on  electrolytes.  II.  A.  F. 
Joseph  and  H.  B.  Oakley  (J.C.S.,  1925,  127,  2813 — 
2818). — The  investigation  of  Joseph  and  Hancock 
(J.C.S.,  1923,  123,  2022)  has  been  extended  to  the 
action  of  silica  on  bases.  The  titration  curve  of 
silica  with  sodium  hydroxide  is  typical  of  the  com¬ 
bination  of  a  strong  base  with  a  weak  dibasic  acid. 


In  the  action  of  sodium  or  potassium  hydroxide 
on  silica,  the  main  factor  determining  the  extent  of 
reaction  is  an  equilibrium  between  the  solid  silica, 
the  layer  of  solid  silicate  formed  on  its  surface,  and 
the  liquid  phase.  With  bases  forming  no  readily 
soluble  silicate,  the  main  factor  is  an  ordinary  solu¬ 
bility  relationship  between  solid  and  soluble  silicates. 
Addition  of  a  neutral  salt  increases  the  amount  of 
solid  silicate  formed.  R.  Cutiiill. 

Velocities  of  chemical  reactions  in  presence  of 
organic  colloids.  N.  A.  Izgaryschev  and  M.  I. 
Bogomolova  (J.  Russ.  Phys.  Chem.  Soc.,  1925,  56, 
Cl — CC). — The  authors  have  investigated  (1)  the 
influence  of  egg-albumin  and  globulin  on  the  hydro¬ 
lysis  of  ethyl  acetate  in  0-2iV-concentration  by 
0-lAr-sulphuric  acid,  (2)  that  of  egg-albumin  and 
edestin  on  the  hydrolysis  of  this  ester  by  0-lA7-hydro- 
chloric  acid,  and  (3)  that  of  gelatin,  egg-albumin, 
and  globulin  on  the  inversion  of  sucrose  by  0- ^''-hydro¬ 
chloric  acid.  Increase  in  the  concentration  of  egg- 
albumin,  globulin,  or  edestin  causes  increasing  retard¬ 
ation  of  both  reactions,  and  determination  of  the 
hydrogen-ion  concentration  of  the  solutions  shows 
that  the  retardation  is  the  result  of  the  formation 
of  compounds  between  the  acid  and  the  proteins. 
Increasing  proportions  of  gelatin  cause  increase  to  a 
maximum  and  then  progressive  diminution  in  the 
velocity  of  inversion  of  sucrose ;  possibly  the  colloidal- 
capillary  properties  of  the  gelatin  molecules  play  a 
part  in  this  case.  T.  H.  Pope. 

Kinetics  of  ester  hydrolysis  by  liver  lipase. 
E.  Rnaffl-Lenz  (Medd.  K.  Vetenskapsakad.  Nobel- 
Inst.,  1925,  6,  No.  3,  1 — 18). — The  rate  of  hydrolysis 
of  ethyl  butyrate  by  the  glycerol  extract  from  liver 
is  proportional  to  the  concentration  of  enzyme  and 
inversely  proportional  to  that  of  the  substrate.  In 
alkaline  solution  at  constant  pu,  the  velocity  co¬ 
efficient  calculated  on  the  assumption  of  a  uni- 
molecular  process  increases  as  the  reaction  proceeds, 
but  in  more  acid  media  (pn  5-45)  remains  constant. 
In  alkaline  solution,  the  quotient  x/l,  where  x  is  the 
amount  of  ester  hydrolysed  in  time  t ,  has  a  constant 
value.  The  rate  of  reaction  diminishes  continuously 
if  the  acid  formed  as  a  result  of  hydrolysis  is  not 
neutralised.  It  is  suggested  that  the  ester  itself  has 
an  arresting  action  on  the  activity  of  lipase,  the 
magnitude  of  which  is  proportional  to  the  substrate 
concentration.  Although  sodium  butyrate  has  very 
little  influence  on  the  rate  of  hydrolysis  in  alkaline 
solution,  in  more  acid  media  (pH  5-7)  it  has  a  con¬ 
siderable  retarding  effect,  the  rate  of  reaction  decreas¬ 
ing  as  the  reaction  proceeds.  Under  the  experimental 
conditions,  a  synthesis  of  ester  from  alcohol  and  acid 
by  lipase  is  not  possible.  The  equilibrium  point 
reached  depends  on  the  initial  concentration  of  ester, 
the  enzyme  completely  losing  its  activity  at  pu  5-2  ; 
hence  by  increasing  the  substrate  concentration  the 
equilibrium  is  displaced  towards  the  ester  side.  The 
rate  of  hydrolysis  of  mono-  and  tri-butyrin  even  in 
alkaline  media  continually  diminishes.  The  optimum 
for  hydrolysis  of  ethyl  butyrate  by  lipase  is  in  the 
Pn  region  7-8 — 8-8  and  that  for  butyrin  about  pn  9-7. 

J.  S.  Carter. 
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Kinetics  of  lipase  reactions.  S.  Arrhenius 
(Medd.  K.  Vetcnskapsakad.  Nobel-Inst.,  1925,  6, 
No.  4,  1 — 33). — The  data  of  Knaffl-Lenz  (A.,  1923, 
i,  021,  and  preceding  abstract)  are  discussed.  Under 
the  conditions  where  the  rate  of  hydrolysis  of  ethyl 
butyrate  conforms  to  the  requirements  of  the  uni- 
molecular  law  {pa  5-45)  there  is  a  progressive  destruc¬ 
tion  of  enzyme.  In  alkaline  solution  where  the  rate 
of  destruction  of  enzyme  is  extremely  slow,  the 
deviations  from  constancy  of  the  value  of  xjt  are 
duo  to  errors  in  the  determination  of  the  initial  time 
t0.  The  continual  decrease  in  the  value  of  xjt  for 
propyl  propionate  and  butyrin  is  due  to  a  relatively 
rapid  destruction  of  lipase.  Lipaso  is  held  to  bo  a 
mixture  of  enzymes  which  are  inactivated  at  varying 
rates,  the  moro  active  varieties  being  most  rapidly 
destroyed.  The  inversion  of  sucrose  by  invertase 
(Michaelis  and  Menten,  A.,  1913,  i,  540)  is  discussed 
and  the  equation  put  forward  by  the  above  authors 
is  shown  to  hold  only  over  a  limited  range  of  sucrose 
concentration.  Constant  rate  of  hydrolysis  is  prob¬ 
ably  the  normal  course  of  lipase  reactions,  gradual 
inactivation  of  enzyme  and  the  influence  of  reaction 
products  being  responsible  for  the  observed  deviations. 

J.  S.  Carter. 

Precipitation  of  calcium  sulphite.  It.  G.  W. 
Farnell. — See  B.,  192C,  72. 

Passivity,  catalytic  action,  and  other 
phenomena.  A.  S.  Russell  (Nature,  1925,  117, 
47 — 48). — An  extension  of  the  author’s  view  of 
passivity  (A.,  1925,  ii,  406)  and  its  correlation  with 
the  recent  work  of  Taylor,  Armstrong  and  Hilditch, 
Heyrovsky,  and  Lowry;  in  chromium,  manganese, 
iron,  cobalt,  and  nickel,  the  number  of  electrons  in 
the  outermost  orbit  is  “  ideally  ”  between  1  and  2, 
and  the  state  is  regarded  as  passive  or  active,  re¬ 
spectively,  when  one  or  two  electrons  are  in  the 
outer  orbit.  When  passive,  chromium  and  iron  lie 
between  copper  and  bismuth  in  their  susceptibility 
to  attack  by  acids,  although  when  active  they  are 
moro  reactive  than  cadmium.  Probably  both  iron 
and  chromium  when  in  true  solution  in  a  second 
metal  become  passive;  in  solution  in  each  other,  the 
passive  “  stainless  ”  steel  is  produced.  If  metallic 
atoms  may  conduct  an  electron  from  one  reacting 
molecule  to  another,  adsorption  and  catalytic  action 
may  be  related  with  passivity.  Such  metals,  which 
may  exist  normally  in  either  the  active  or  the  passive 
form,  are,  it  is  considered,  best  able  to  adsorb  gases 
and  to  act  as  catalysts  when  in  the  passive  form, 
passing  in  so  doing  into  the  active  form.  The  theory 
explains  why  the  metals  which  exhibit  passivity  alone 
have  very  low  overvoltages,  and  suggests  an  explan¬ 
ation  of  tho  fact  that  gases  adsorbed  on  nickel, 
platinum,  palladium,  etc.  aro  sometimes  in  the 
atomic  condition.  A.  A.  Eldridge. 

Case  of  mutarotation,  and  its  application  to 
the  study  of  the  hydrolysis  of  ethyl  oxalate  by 
water  and  dilute  acids.  E.  Darmois  (Compt.  rend., 
1925,  181,  1137 — 1138). — Whilst  the  depression  in 
rotatory  power  of  ammonium  dimolybdomalate  pro¬ 
duced  by  the  addition  of  oxalic  acid  is  immediate, 
addition  of  ethyl  oxalate  brings  about  a  depression 
which  increases  with  the  time,  finally  reaching  the 
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value  obtained  directly  by  addition  of  oxalic  acid. 
This  effect  is  ascribed  to  the  hydrolysis  of  the  ester, 
which  may  thus  be  followed  in  neutral  and  acid 
solution.  The  hydrolysis  is  catalysed  by  hydrogen 
ions,  and  is  thus  autocatalytic  when  no  foreign  acid 
is  present.  Ethyl  hydrogen  oxalate  acts  very  much 
moro  rapidly  on  the  complex  salt  than  the  neutral 
ester.  S.  I.  Levy. 

Autocatalysis  with  varying  catalyst.  Bi- 
periodic  febrile  reactions.  A.  Quart  aroli 
(Gazzetta,  1925,  55,  619 — 638). — Tho  results  of 
further  experiments  (cf.  A.,  1925,  ii,  53)  show  that, 
under  the  influence  of  hydrogen  peroxide  in  alkaline 
solution,  iron,  cobalt,  and  nickel  undergo  only  an 
oxidising  action,  which  results  in  products  capable  of 
decomposing  hydrogen  peroxide.  In  the  case  of 
copper,  however,  there  exists  for  any  definite  degree 
of  alkalinity  a  critical  zone  of  hydrogen  peroxide 
concentration,  the  action  being  either  oxidising  or 
reducing,  according  as  this  concentration  is  exceeded 
or  the  reverse.  Hence,  if  a  relatively  concentrated 
hydrogen  peroxide  solution  is  used,  its  decomposition 
exhibits  two  successive  and  distinct  febrile  periods, 
the  first  and  weaker  one  being  due  to  copper  per¬ 
oxides,  and  the  second,  violent  one  to  suboxides; 
these  periods  are  separated  by  a  period  of  minimum 
activity  due  to  tho  normal  oxide. 

With  silver,  and  especially  with  gold  and  mercury, 
the  action  of  alkaline  hydrogen  peroxide  solution  is 
solely  a  reducing  action  which  increases  in  intensity 
with  the  alkalinity.  An  excessive  reducing  action 
here  leads  to  formation  of  the  free  metal  in  a  pul¬ 
verulent,  non-colloidal  form  of  only  slight  activity. 
Thus,  when  the  concentration  of  the  alkali  is  at 
least  1-66%,  intense  but  ephemeral  febrile  periods 
occur,  diminution  of  the  ratio  of  the  concentration 
of  the  hydrogen  peroxide  to  that  of  the  alkali  below 
a  certain  limit  resulting  in  reduction  to  the  free 
metal  and  consequently  to  rapid  fall  in  the  velocity 
of  the  reaction.  If  the  concentration  of  the  alkali  is 
continuously  lowered,  the  intense  febrile  period  under¬ 
goes  amplification  until  it  comprises  almost  the  whole 
reaction.  With  lead,  there  arises  an  analogous 
phenomenon  due,  however,  to  different  causes. 
When  the  alkalinity  and  hence  the  reducing  action 
is  low,  a  highly  active  lead  peroxide  is  formed,  whilst 
a  greater  alkalinity  and  a  sufficient  concentration  of 
hydrogen  peroxide  lead  to  a  brief  febrile  period, 
followed,  when  the  ratio  between  hydrogen  peroxide 
and  alkali  falls  below  a  certain  limiting  value,  by  a 
sudden  slackening  of  the  reaction  owing  to  the  form¬ 
ation  of  ordinary  lead  oxide.  The  behaviour  of 
thallium  in  this  respect  is  similar  to  that  of  lead. 

T.  H.  Pope. 

Relation  of  homogeneous  to  catalysed 
reactions.  Catalytic  decomposition  of  hydrogen 
iodide  on  the  surface  of  platinum.  C.  N.  Hinshel- 
wood  and  R.  E.  Burk  (J.C.S.,  1925,  127,  2896 — 
2900;  cf.  Hinshelwood  and  Prichard,  A.,  1925,  ii, 
310,  981,  983). — This  reaction  occurs  in  a  unimoleeular 
manner  in  accordance  with  the  equation  HI=H+I. 
Hydrogen  has  a  slight  retarding  influence. 

R.  Cuthill. 
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Catalytic  activity  of  contact  substances.  III. 
Catalysis  of  detonating  gas  at  high  temperatures 
by  metals  inactive  at  the  ordinary  temperature 
and  binary  alloys  from  group  8  of  tbe  periodic 
system.  H.  Remy  and  H.  Gonningen  (Z.  anorg. 
Chem.,  1925,  149,  283—296;  cf.  A.,  1925,  ii,  1176).— 
The  metals  of  the  iron  group,  ruthenium,  and  the 
alloys  of  these  metals  with  the  platinum  metals 
were  used  as  catalysts.  The  temperature  at  which 
catalytic  action  commences  can  be  accurately  deter¬ 
mined  from  the  temperature-volume  curve.  If  the 
catalysts  are  first  charged  with  hydrogen,  the  alloys 
rhodium-iron  and  iridium-iron  are  the  most  active, 
nickel  alloys  except  that  with  iron  are  rather  less 
active,  and  iron  and  the  alloys  osmium-iron  and 
nickel-iron  are  the  least  active.  Previously  charging 
with  oxygen  reduces  the  activities  of  most  of  the 
puro  metals,  hut  has  a  varying  effect  on  the  alloys. 
The  effect  of  the  rate  of  heating  and  of  diluting  the 
detonating  gas  with  hydrogen  has  been  studied. 
Contact  masses  prepared  by  reduction  of  the  oxides 
are  more  active  than  those  obtained  by  reduction  of 
the  chlorides.  R.  Cuthill. 

Mechanism  of  catalysis  by  aluminium  oxide. 
M.  C.  Boswell  and  H.  M.  Dilworth  (J.  Physical 
Chem.,  1925,  29,  1489—1506;  cf.  A.,  1923,  ii,  231; 
1925,  ii,  215,  805). — It  is  suggested  that  the  catalytic 
power  of  aluminium  oxide  is  due  to  a  very  stable 
surface  film  of  hydrogen  ions  and  hydroxyl  ions  in 
a  state  of  great  tension,  surrounding  the  particles  of 
oxide.  In  support  of  this  theory,  it  is  found  that 
aluminium  oxide  catalyses  the  following  reactions, 
involving,  simultaneously,  hydrogen  and  oxygen : 

(1)  the  dehydration  of  ethyl  alcohol  to  ethylene; 

(2)  the  combination  of  acetylene  and  water  to  form 
acetaldehyde ;  (3)  the  combination  of  ethylene  and 
water  to  form  ethyl  alcohol ;  (4)  the  union  of  hydrogen 
and  oxygen  to  form  water.  The  dehydrogenation  of 
ethyl  alcohol  at  350°  has  been  studied  quantitatively. 
In  addition  to  the  formation  of  ethylene,  the  following 
reactions  occur  :  (1)  2C2H4  — y  C2H6+C2H2  and  (2) 
C2H4 — >-2C+2H2.  The  acetylene  from  (1)  is  poly¬ 
merised  and  adsorbed  by  the  aluminium  oxide  along 
with  the  carbon  from  (2).  The  combination  of  free 
hydrogen  and  ethylene  to  form  ethane  does  not 
occur,  since  the  dissociation  is  a  much  faster  reaction. 
Further  support  for  the  theory  is  obtained  by  measure¬ 
ments  of  the  adsorption  of  ethylene  and  acetylene 
on  aluminium  oxide  for  several  partial  -pressures, 
and  of  the  variation  of  adsorption  of  ethylene  on 
aluminium  oxide  with  variation  of  temperature  and 
variation  of  water  content.  A  mechanism  is  sug¬ 
gested  for  the  adsorption  of  electrolytes  from  aqueous 
solution  on  aluminium  oxide.  L.  L.  Bircumshaw. 

Catalytic  hydrogenation  of  organic  substances. 
O.  Schmidt  (Z.  physikal.  Chem.,  1925,  118,  193 — 
239). — Elements  suitable  for  hydrogenation  catalysis 
have  small  ionic  radii  and  a  large  number  of  electrons 
in  the  outer  shell;  they  take  up  hydrogen,  which  is 
converted  into  an  active  dissociated  form.  It  is 
known  that  electrically  neutral  atomic  hydrogen  is 
capable,  in  many  cases,  of  effecting  reduction,  but 
the  dissociated  hydrogen  here  formed  probably  con¬ 
sists  of  ions.  Quantitative  theoretical  considerations 


show  that  the  ease  of  ionisation  depends  on  the 
effective  sphere  of  action  of  the  metallic  ions  formed 
in  the  solid  catalyst,  i.e.,  with  constant  valency  those 
ions  with  the  smallest  radii  are  the  most  effective 
catalysts.  Rise  of  temperature  increases  catalytic 
activity.  These  conclusions  are  borne  out  by  a 
study  of  the  reduction  of  ethylene  to  ethane  using 
finely  divided  iron,  cobalt,  nickel,  copper,  silver, 
gold,  zinc,  and  lead  as  catalysts.  It  is  considered 
that  the  catalytic  hydrogenation  of  carbon  com¬ 
pounds  is  an  ionic  reaction  (cf.  Thomas,  A.,  1923,  ii, 
64).  Measurements  were  made  of  the  surfaces  of 
various  nickel  catalysts.  Methods  of  determining 
the  hydrogen  taken  up  by  catalysts  are  described  : 
systematic  measurements  were  made  in  the  case  of 
nickel.  The  hydrogen  taken  up  by  finely  divided 
nickel  at  constant  temperature  and  pressure  is  pro¬ 
portional  to  the  surface,  but  is  affected  by  the  presence 
of  impurities.  At  low  temperatures,  part  of  the 
hydrogen  is  present  in  the  form  of  loose  compounds 
with  the  catalyst.  The  reactivity  is  proportional  to 
the  surface  and  sorbed  hydrogen,  but  is  modified 
by  the  solubility  of  the  other  reactants  in  the  catalyst. 

L.  F.  Gilbert. 

Formation  and  growth  of  silver  nuclei  in  the 
decomposition  of  silver  oxalate.  J.  Y.  Mac¬ 
donald  and  C.  N.  Hinshelwood  (J.C.S.,  1925,  127, 
2764 — 2771). — A  new  method  of  following  chemical 
changes  in  which  gas  is  evolved  has  been  applied  to 
the  study  of  the  thermal  decomposition  of  silver 
oxalate,  which  is  found  to  occur  in  accordance  with 
the  equation  Ag2C204=2Ag+2C02.  The  reaction 
appears  to  be  autocatalytic,  this  being  shown  to  be 
due  to  the  formation  of  silver  nuclei  on  the  surface 
of  the  oxalate  crystals  at  a  rate  which  governs  the 
rate  of  reaction,  so  that  the  simple  equation  for 
homogeneous  autocatalysis  does  not  apply.  Oxygen 
retards  the  reaction.  R.  Cuthill. 

Catalytic  oxidation  of  ammonia.  W.  J. 
Maliarevski  and  N.  A.  Maliarevskaja. — See  B., 
1926,  50. 

[Catalytic]  oxidation  of  ammonia.  C.  Ellis  — 

See  B„  1926,  51. 

Catalytic  effect  of  lead  and  manganese  on  tbe 
drying  of  China- wood  (tung)  oil.  G.  E.  Ludwig. 
— See  B„  1926,  67. 

Toxicity  of  thiophen  for  nickel  catalyst :  action 
of  the  copper  catalyst.  B.  Kubota  and  K. 
Yoshikawa  (Japanese  J.  Chem.,  1925,  2,  45 — 02). — 
See  A.,  1925,  ii,  805. 

Composition  of  reduced  nickel  as  catalyst. 
B.  Kubota  and  K.  Yosiiikawa  (Japanese  J.  Chem 
1925,  2,  99— 107).— See  A.,  1925,  ii,  1174. 

Production  of  sulphuric  acid  by  electrolysis. 
R.  Saxon  (Chem.  News,  1925,  385). — Electrolysis 
of  a  solution  of  an  equimolar  mixture  of  copper 
sulphate  and  ammonium  aluminium  sulphate  yields 
a  solution  of  sulphuric  acid  which  may  reach  a  con¬ 
centration  of  17%  in  7  hrs.  Simultaneously  copper 
is  deposited  on  the  cathode  and  aluminium  hydroxide 
in  the  catholytc.  A.  R.  Powell. 
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Electrometric  study  of  the  reactions  between 
alkalis  and  silver  nitrate  solutions.  H.  T.  S. 
Britton  (J.C.S.,  1925,  127,  2956— 2970).— The  pre¬ 
cipitation  of  silver  oxide  by  sodium  hydroxide  has 
been  followed  electrometrically,  and  the  values  of 
the  solubility  product  [Ag’][OH']  have  been  calcu¬ 
lated.  Prom  the  results,  the  E.M.F.  of  the  cell 
Ag|Ag20,NaOH|H2  and  of  the  oxygen-hydrogen 
cell  have  been  deduced.  The  average  value  of  the 
former  lies  between  the  extreme  values  obtained  by 
Rordam  (A.,  1922,  i,  338),  thus  making  it  appear 
likely  that  the  variability  of  tho  silver  electrode  in 
presence  of  silver  oxide  in  alkaline  solutions  is  due 
to  reduction,  rather  than  to  the  existence  of  two 
forms  of  the  oxide  (cf.  Luther  and  Pokorny,  A.,  1908, 
ii,  277).  Lewis’  value  for  the  E.M.F.  of  the  oxygen- 
hydrogen  cell  (A.,  1906,  ii,  262)  seems  to  bo  too  low, 
because  a  low  value  was  taken  for  [Ag'][OH']. 

The  titration  of  silver  nitrate  with  ammonia  has 
been  examined  by  means  of  both  the  silver  and 
oxygen  electrodes.  Precipitation  is  incomplete  even 
when  the  amount  of  ammonia  required  by  the  equa¬ 
tion  AgN 03 + NH4OH = AgO  H + N  H4N03  has  been 
added,  apparently  owing  to  complex  formation  : 
AgN 03 + 2NHa  Ag(NH3 )2N 03  proceeding  at  the 
same  time  as  this  reaction,  and  to  the  dissolution  of 
some  of  the  silver  oxide  in  the  ammonium  nitrate 
formed.  Calculation  of  the  equilibrium  constant  for 
complex  formation,  assuming  the  above  equation, 
leads  to  a  fairly  constant  value,  which  agrees  with 
the  value  deduced  from  tho  E.M.F.  data  of  Bruni 
and  Levi  (A.,  1917,  ii,  470).  Very  nearly  the  same 
figure  is  obtained  from  the  measurements  of  these 
authors  for  ammoniaeal  solutions  of  silver  nitrite, 
indicating  that  the  dissociation  constant  of  the 
diammino-silver  complex  is  independent  of  the 
anion.  R.  Cuthill. 

Electrolytic  deposition  of  nickel.  R.  Saxon 
(Chem.  News,  1926, 132,  4). — Electrolysis  of  a  mixture 
of  equal  volumes  of  saturated  solutions  of  nickel  and 
potassium  sulphates  yields  first  a  precipitate  of 
nickel  hydroxide,  then  a  deposit  of  metallic  nickel 
on  the  cathode,  whilst  sulphuric  acid  concentrates 
round  the  anode.  The  yield  of  nickel  is  increased 
if  a  sheet  of  zinc  is  placed  between  the  electrodes, 
the  zinc  dissolving  with  evolution  of  hydrogen. 

A.  R.  Powell. 

Photochemical  kinetics.  R.  Wegscheider 
(Rec.  trav.  chim.,  1925,  44,  1118 — 1120). — Polemical 
against  Plotnikov  (cf.  A.,  1925,  ii,  838;  Langedijk, 
ibid.,  1116).  L.  L.  Bircumshaw. 

Reactions  caused  by  light-excited  bromine. 
J.  Eggert  [with  F.  Wachholtz  and  R.  Schmidt] 
(Physikal.  Z.,  1925,  26,  865 — 868). — Ethyl  maleate 
is  converted  into  the  corresponding  fumarate  by 
illumination  of  the  liquid  (or  a  solution  in  carbon 
tetrachloride)  provided  bromine  is  present.  The 
reaction  is  exothermic  and  the  bromine  acts  as  a 
sensitiser.  A  second  photochemical  reaction  also 
occurs  simultaneously  in  the  bromination  of  ethyl 
maleate  to  ethyl  dibromosuccinate.  The  first  change 
has  been  followed  thermally  and  the  second  by 


titration.  The  absorption  of  a  single  quantum  hv 
at  436  gp.  by  a  0-lAr-solution  of  bromine  in  liquid 
ethyl  maleate  results  in  the  stereochemical  change  of 
295  mols.  and  the  addition  of  8  mols.  of  bromine. 
These  values  are  independent  within  fairly  wide  limits 
of  (a)  light  intensity,  (b)  dilution  up  to  1  :  70  with 
carbon  tetrachloride.  The  quantum  equivalents  vary 
with  temperature ;  for  the  first  reaction,  the  efficiency 
is  doubled  in  going  from  19-5°  to  23°,  and  for  tho 
second  from  17°  to  25°.  Between  the  limits  0-03 — 
0-3A-solutions  of  bromine,  the  quantum  efficiency  of 
the  stereochemical  change  does  not  vary,  whilst  that 
of  the  additive  process  varies  directly  as  the  halogen 
concentration.  When  mixtures  of  ethyl  maleate  and 
fumarate  undergo  similar  treatment,  tho  quantum 
equivalent  of  the  first  change  depends  on  the  ratio 
of  the  two  esters,  whilst  that  of  the  second  reaction 
is  unaltered.  Both  changes  depend  on  the  size  of 
the  quantum  employed,  tho  quantum  efficiency  at 
436  pp  being  about  twice  that  observed  at  546  pp. 

Excited  bromine  molecules  appear  to  have  a 
relatively  long  life-period.  Collisions  of  activated 
bromine  molecules  with  ethyl  maleate  molecules  are 
inelastic ;  collisions  with  inactive  bromine  molecules 
or  carbon  tetrachloride  molecules  are  elastic.  After 
collision,  the  ester  molecules  are  activated.  Those 
w'hich  collide  during  the  activation  period  with 
inactive  bromine  molecules  react  by  addition,  those 
which  collide  only  with  the  solvent  suffer  sterco- 
isomeric  change.  These  views  are  supported  by  the 
fact  that  ethyl  fumarate  brominates  with  the  samo 
quantum  efficiency  as  ethyl  maleate.  The  inter¬ 
pretation  involves  the  assumptions  of  a  life  period 
of  10"5 — KT®  sec.  for  activated  bromine,  and  of  a 
capacity  to  hand  on  its  activation  energy  in  small 
amounts  to  300  mols. 

The  first  assumption  is  supported  by  the  demon¬ 
stration  that  wrhen  bromine  is  activated  in  the  vapour 
phase  it  retains  its  energy  long  enough  to  hand  it  on 
after  penetrating  the  liquid  surface.  For  the  second 
assumption,  no  evidence  is  adduced. 

R.  A.  Morton. 

Selective  action  of  polarised  light  on  starch 
grains.  (Lord)  Rayleigh  (Nature,  1926,  117,  15). 
— A  ‘priori  reasoning  indicates  that  polarisation  of 
light  should  diminish  chemical  action  in  the  case  of 
starch  grains,  if  these  are  oriented  at  random  (cf. 
this  vol.,  34).  A.  A.  Eldridge. 

[Selective  action  of  polarised  light  on  starch 
grains].  W.  N.  Jones  (Nature,  1926,  117,  15 — 16; 
cf.  preceding  abstract). — Polemical. 

A.  A.  Eldridge. 

Measurement  of  radiation  intensities  by  photo¬ 
graphic  methods.  F.  C.  Toy  (Nature,  1926,  117, 
83 — 84). — In  the  method  preferred,  the  intensity  of 
the  stronger  beam  is  reduced  by  means  of  a  “  neutral  ” 
absorbing  screen,  so  that  the  intensities  are  equal; 
the  function  of  the  plate  is  then  solely  to  detect  equal 
intensities  of  the  same  kind  of  radiation,  and  the 
accuracy  is  dependent  only  on  the  constancy  of 
emulsion  characteristics  over  a  small  portion  of  any 
single  plate.  A.  A.  Eldridge. 
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Ozone  formation  through,  electronic  impact. 
F.  Kruger  and  0.  Utesch  (Ann.  Physik,  1925,  [iv], 
78,  113 — 156). — An  extensive  investigation  has  been 
made  of  the  conditions  and  extent  of  ozone  formation 
by  the  action  of  cathode  rays  on  oxygen  and  air. 
The  cathode  rays  emerged  from  a  hot  cathode  tube 
through  a  window  of  thin  aluminium  foil  into  a 
small  vessel,  which  was  fitted  with  charged  plates  in 
order  that  the  ionisation  current,  duo  to  the  rays, 
might  be  measured.  The  effects  of  varying  the 
current  strength  in  the  cathode  tube,  the  primary 
voltage,  the  thickness  of  the  aluminium  foil,  and  the 
rate  of  passage  of  the  oxygen  or  air  current  were 
investigated.  An  estimation  and  comparison  of  the 
number  of  ions  and  of  ozone  molecules  formed  per 
unit  of  time  showed  that  the  latter  were  from  20  to  40 
times  as  numerous  as  the  former.  Although  the 
ratio  of  these  quantities  was  not  constant  for  different 
experimental  conditions,  they  are  to  be  regarded  as 
approximately  proportional,  the  discrepancies  being 
attributed  to  fluctuations  in  the  strength  of  the 
cathode  ray  stream.  The  equivalence  found  by 
Moeller  (Diss.,  Danzig,  1912)  between  the  number  of 
ions  formed  in  nitrogen  and  the  number  of  ozone 
molecules  formed  in  oxygen  by  cathode  rays  of  equal 
intensity  is  thus  not  confirmed.  A  comparison  of 
the  action  of  cathode  rays  on  air,  oxygen,  and  nitrogen 
indicated  that  the  secondary  radiation  produced  is, 
in  accordance  with  Lenard’s  rule,  proportional  to 
their  densities,  and  that  it  is  therefore  unnecessary 
to  postulate  any  influence  of  a  chemical  reaction  on 
the  production  of  the  secondary  radiation.  As  a 
result  of  these  experiments,  it  is  concluded  that  the 
formation  of  ozone  is  unconnected  with  the  ionisation 
process,  but  is  the  result  of  collision  of  normal  oxygen 
molecules  with  oxygen  molecules  excited  by  electronic 
impacts.  Such  a  mechanism  is  to  be  anticipated 
from  the  photochemical  formation  of  ozone.  The 
yield  of  ozone  was  determined  under  various  con¬ 
ditions,  the  maximum  value  being  150  g.  per  amp.- 
hr.  expended  in  the  cathode  tube.  This  is  very  much 
smaller  than  the  yield  from  technical  ozonisers.  The 
low  yield  is  due  to  the  absorption  of  energy  in  the 
passage  of  the  cathode  rays  through  the  foil  window, 
tho  energy  of  the  emergent  rays  being  computed  as 
3 — 5%  of  the  electrical  energy  expended  in  the  tube. 
The  distribution  of  the  cathode-ray  energy  in  the 
process  of  ozone  formation  was  determined  by 
measuring  the  secondary  ionisation,  tho  yield  of 
ozone,  and  the  increase  of  pressure  in  the  irradiated 
gas.  From  the  latter,  the  heat  generated  in  the 
process  was  calculated.  The  results  show  that  of  tho 
total  energy  of  the  cathode  rays  incident  on  the  gas, 
2 — 4%  is  used  in  tho  ionisation  process,  5 — 11%  for 
ozonisation,  and  the  residue  dissipated  as  heat. 

F.  G.  Tryhorn. 

Action  of  silica  on  barium  and  magnesium 
sulphates.  G.  Harchal. — See  B.,  1926,  51. 

Decomposition  of  the  alkaline-earth,  phos¬ 
phates  by  alkali  carbonates.  D.  Raqtjet  (Bull. 
Soc.  chim.,  1925,  [iv],  37,  1548 — 1549;  cf.  Colani, 
A.,  1925,  ii,  1001). — The  decomposition  of  calcium, 
barium,  or  strontium  phosphate  by  potassium  car¬ 
bonate  solution  (incomplete  in  the  first  case)  is 


impeded  by  tho  presence  of  sodium  hydroxide ;  with 
sodium  carbonate,  it  is  incomplete  and  also  so  im¬ 
peded.  The  decomposition  of  magnesium  ammonium 
phosphate  is  accelerated  by  sodium  hydroxide. 

C.  H.  D.  Clark. 

Reduction  of  heavy  metal  sulphides  by  barium 
oxide.  W.  Biltz  and  E.  von  Muhlendahl  (Z. 
anorg.  Chern.,  1925,  150,  1 — 9). — When  heated  with 
barium  oxide,  cupric  sulphide  is  partly  reduced  to 
the  metal,  according  to  the  equations  :  CuS+BaO= 
CuO+BaS,  4CuO + BaS = 4Cu + BaS  04 .  Lead  sul¬ 
phide  is  similarly  reduced,  but  neither  cupric  nor 
lead  sulphide  is  reduced  by  calcium  oxide,  as  these 
reactions  would  be  endothermic.  The  reaction  be¬ 
tween  cupric  sulphide  and  barium  oxide  was  followed 
thermally,  and  the  product  was  examined  chemically 
and  microscopically.  Reaction  begins  between  200° 
and  400°  and  the  largest  yield  of  metal  is  obtained 
when  double  the  theoretical  amount  of  barium  oxide 
is  taken;  after  1  hr.  at  1150°,  the  reaction  had  gone 
completely  to  the  first  stage  and  72%  to  the  second, 
and  varying  the  conditions  did  not  further  increase 
the  yield.  The  reaction  with  lead  sulphide  also 
begins  between  200°  and  400°,  but  some  sulphide 
remains  unreduced  at  1150°,  the  highest  temperature 
used.  A.  Geake. 

Fluoro-salts  of  aluminium  and  of  tervalent 
iron  and  chromium.  R.  Weinland,  I.  Lang,  and 
H.  Fikentsoher  (Z.  anorg.  Chem.,  1925,  150,  47 — 
67). — Except  in  the  case  of  prosopite,  aluminium  has 
the  co-ordination  number  6  in  all  its  known  fluoro- 
salts,  both  natural  and  artificial;  these  compounds 
contain  either  a  hexafluoro-  or  an  aquopentafluoro- 
anion.  Prosopite  has  the  formula  [Al(F,OH)4]2Ca, 
and  in  it  aluminium  has  the  co-ordination  number  4. 
The  following  organic  fluoroeduminates  have  been  pre¬ 
pared  and  analysed:  A1F3,N,H,,2HF; 

A1F3,2C5H,N,2HF',H,0 ; 

AlF3,C2H4(NH,)2,2HF,H,b ;  A1F3,CHSN3,HF,H,0 ; 
A1F3,2CH5N3,2HF;  A1F3,3CHsN3,3HF.  Only  one  of 
these  contains  the  hexafluoro-anion  and  two  the 
aquofluoro-anion;  the  other  three  can  be  represented 
with  a  co-ordination  number  of  6  if  the  nucleus  is 

doubled,  e.g.,  [F4Al<^pJ>AlF4](N2H4)2.  A  potassium 

aluminium  fluoride,  A 1 F3 ,  2KF,  2  H2  O ,  obtained  by  the 
addition  of  acid  potassium  fluoride  to  aluminium 
chloride,  is  similarly  formulated.  Tervalent  iron  also 
forms  hexafluoro-  and  aquopentafluoro-anions  with 
the  co-ordination  number  6;  the  following  organio 
/Zuwo-compounds  were  prepared  : 
[Fe,F5,H20]H2,2CH6N3 ;  [Fe,F5,H20]H2,C2H4(NH2)2 ; 
[Fe,F6,H20]H2,2C6H5N,2H20 ;  [FeF4]H,C5H5N,H20. 
In  the  last  compound,  it  is  probable  that  the  water 
is  not  in  tho  anion  and  that  the  co-ordination  number 
is  4 ;  this  is  also  the  case  for  the  alkali  salts,  [FeF4]K 
and  [FeF4]NH4,  which  contain  no  water.  The  heavy 
metals,  on  the  other  hand,  form  salts  in  which  the 
iron  has  the  co-ordination  number  6  : 

[Fe,F5,H20]Ag2,2H20 ; 

[Fe,F5,H20]Tl2,2H20 ;  [Fe,F6,H20][Cd(H20),-] ; 

[FeF6]2[Cu(H20)6]3.  No  fluoro-salts  of  chromium 
could  be  obtained  having  a  co-ordination  number 
other  than  6;  the  only  organic  salt  that  could  be 
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prepared  was  the  guanidine  salt,  [CrF0]H3,3CH5N3. 
The  compound  formulated  2FeF3,FeF2,10H,O  (A., 
1907,  ii,  265)  contains  no  ferrous  iron  and  no  fluorine 
ions.  Its  conductivity  is  low  and  it  is  therefore 
formulated  as  the  non- electrolyte 

[Fe,F3,(H20)3],l-5H20. 

A.  Geare. 

Doable  sulphates  of  the  rare-earth  and  alkali 
metals.  III.  Double  sulphates  of  lanthanum 
and  sodium.  F.  Zambonini  and  G.  Carobbi  (Atti 
R.  Accad.  Lincei,  1925,  [vi],  2,  300 — 302;  cf.  A., 

1925,  ii,  222,  579). — A  determination  of  a  portion 

of  the  25°  isotherm  of  the  system  La2(S04)3- 
Na2S04-H20  confirms  the  existence  of  the  compound 
La2(S04)3,Na2S04,2II20.  It  is  obtained  as  minute 
white  crystals  by  the  slow  evaporation  of  very  dilute 
solutions  of  the  two  simple  sulphates,  and  is  stable 
in  contact  witli  solutions  containing  from  0-13%  to 
16-28%  of  sodium  sulphate,  and  up  to  0-19%  of 
lanthanum  sulphate.  The  water  of  crystallisation  is 
not  lost  below  150°.  F.  G.  Tryhorn. 

Black  oxides  of  praseodymium.  W.  Prandtl 
and  K.  Huttner  (Z.  anorg.  Chem.,  1925,  149,  235 — 
262). — The  formula  of  the  brownish-black  powder 
obtained  by  heating  praseodymium  hydroxide  or  its 
salts  with  volatile  acids  in  air  is  PrgOj,,  the  con¬ 
flicting  results  of  other  authors  being  due  to  the 
presence  of  impurities.  This  oxide  does  not  dis¬ 
sociate  below  900°,  forms  no  definite  hydrates  with 
water,  and  has  d20  6-61.  It  is  to  be  regarded  as  a 
salt-like  compound  of  Pr203  with  some  higher  oxide. 

The  substances  claimed  by  Meyer  (A.,  1904,  ii, 
734)  and  Brauner  (Proc.  C.  S.,  189S,  70)  to  be  Pr02 
appear  to  be  hydrated  PrGOu.  The  oxide  Pr02  has, 
however,  been  prepared  by  oxidation  of  Pr203,  or 
from  PrgOj^  by  fusion  with  sodium  chlorate  or 
treatment  with  acetic  acid.  Admixture  of  various 
metallic  oxides  with  tho  oxide  Pr203  prevents  its 
complete  oxidation  (cf.  Meyer  and  Koss,  A.,  1903,  ii, 
45),  some  lanthanum  praseodymate  being  formed  in 
tho  presence  of  lanthanum  oxide  (cf.  Marc,  A.,  1902, 
ii,  503).  The  oxide  Pr02  is  a  black  powder,  d-°  6-82, 
which  above  350°  loses  oxygen  and  forms  Prr>014, 
It  has  neither  acidic  nor  basic  properties.  Both 
oxides  have  similar  chemical  properties,  which  arc 
those  of  higher  oxides  rather  than  of  peroxides.  No 
corresponding  salts  have  been  obtained. 

It.  Cuthill. 

Colour  imparted  to  glass  by  fluorine,  sulphur, 
and  selenium  compounds.  K.  Fuwa. — See  B., 

1926,  13,  14. 

Colouring  glass  with  phosphates,  arsenious 
oxide,  and  carbon.  K.  Fuwa. — See  B.,  1926, 
53,  54. 

Separation  of  hafnium  and  zirconium.  N.  V. 
Philibs  Gloeilampeneabr. — See  B.,  1926,  12. 

Lead  dihydride  and  lead  tetrahydride.  E.  J. 
Weeks  (J.C.S.,  1925,  127,  2845— 2846).— Lead  di¬ 
hydride,  Pb2H2,  is  formed  as  a  grey  deposit  when 
aluminium  foil  is  added  to  a  solution  of  an  alkali 
plumbite.  It  appears  to  form  the  tetrahydride 
when  heated  in  hydrogen.  It.  Cothill. 


Reaction  between  gaseous  ammonia  and  the 
chlorides  of  phosphorus. — H.  PerpFrot  (Bull. 
Soc.  chim.,  1925,  [iv],  37,  1540—1548;  cf.  A.,  1925, 
ii,  1186). — Further  investigation  of  the  reaction 
between  ammonia  and  tho  chlorides  of  phosphorus 
in  carbon  tetrachloride  solution  suggests  that  the 
primary  products  of  reaction  are  the  compounds 
PC15,10NH3,  PCLj.ONHj,  and  P0C13,GNH3.  The  de¬ 
composition  curve  of  tho  compound  PC15,10NH3 
with  time  shows  a  sharp  break  at  about  310°.  Since 
ammonium  chloride  mixed  with  sand  shows  a  similar 
break  at  about  the  same  temperature,  it  is  con¬ 
cluded  that  tho  substance  is  partly  a  mixture  of  the 
amine  P(NH2)5  and  ammonium  chloride,  this  result 
being  confirmed  by  tho  action  of  liquid  ammonia. 
The  intermediate  tervalent  compound,  PC13,6NH3, 
is  found  to  be  somewhat  more  stable  than  the 
quinquevalent  compounds,  and  has  a  break  in  the 
timeAlceomposition  curve  at  about  200°. 

C.  H.  D.  Clark. 

Pyrophoric  bismuth.  L.  Vanino  and  A. 
Menzel  (Z.  anorg.  Chem.,  1925,  149,  18 — 20;  cf. 
Thibault,  A.,  1904,  i,  247). — A  co-precipitated  mixture 
of  bismuth  and  aluminium  hydroxides  is  reduced  by 
hydrogen  at  170 — 210°.  Tho  product  is  spontane¬ 
ously  inflammable  at  the  ordinary  temperature,  its 
activity  being  dependent  on  the  presence  of  tho 
aluminium  hydroxide  and  to  some  extent  on  its 
amount.  It.  Cuthill. 

Reaction  between  bismuth  trisulphide  and 
hydrochloric  acid.  S.  Ramachandran  (Chem. 
News,  1925,  131,  386). — Bismuth  trisulphide  is 
slightly  soluble  even  in  1  :  16-hydrochloric  acid  at 
29°;  its  solubility  increases  rapidly  -with  tho  tem¬ 
perature,  and  hydrogen  sulphide  begins  to  be  evolved 
at  70°  (cf.  A.,  1925,  ii,  1208).  A.  R.  Powell. 

Tellurium  nitride.  W.  Streoker  and  W.  Ebert 
(Ber.,  1925,  58,  [B],  2527 — 2539;  cf.  Strecker  and 
Claus,  A.,  1923,  11,  152). — Tho  action  of  ammonia, 
dried  over  potassium  hydroxide,  on  a  solution  of 
tellurium  tetrachloride  or  tetrabromide  in  ether  gives 
mixtures  of  tellurium  dioxide  or  trioxide  with  am¬ 
monium  salt.  An  explosive  product  is  not  obtained 
when  the  ammonia  is  condensed  over  sodium  and 
the  gas  from  the  evaporating  liquid  is  led  into  the 
ethereal  solution.  If  dry  ammonia  is  passed  over 
tellurium  tetrachloride  at  0°,  the  compound  ( ?) 
TeCl4,6NH3  is  obtained,  which  becomes  white  and 
absorbs  moisture  when  exposed  to  air.  If  the  halide 
is  cooled  to  — 80°  and  ammonia  condensed  thereon, 
a  mixture  is  produced  which  detonates  when  heated ; 
it  cannot,  however,  be  freed  from  admixed  am¬ 
monium  salts  by  treatment  with  water,  which  causes 
it  to  become  white  and  lose  its  explosive  properties. 
Tho  action  of  ammonia  on  tellurium  halides  is  there¬ 
fore  investigated  in  an  apparatus  which  allows  the 
dry  halide  to  be  treated  with  liquid  ammonia  with 
exclusion  of  water  and  the  pasty  product  of  tho 
reaction  to  be  washed  with  liquid  ammonia  and  thus 
to  achieve  as  complete  as  possible  an  extraction  of 
the  ammonium  salts  produced  in  the  reaction.  A 
highly  explosive  compound  is  thereby  obtained 
which  contains  tellurium,  halogen,  and  nitrogen.  It 
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appears  unlikely  that  this  is  the  nitride,  TeN, 
described  by  Metzner  and  by  Damiens  (A.,  1923,  ii, 
316)  contaminated  with  ammonium  salts.  Action 
probably  occurs  in  accordance  with  the  scheme 
3TeBr4+16NH3==Te3N4+12NH4Br.  This  concep¬ 
tion  is  in  harmony  with  the  quantitative  observ¬ 
ation  that  the  explosive  compound  and  ammonium 
salt  are  the  solo  products  of  the  change.  The 
reaction  is  therefore  to  be  regarded  as  ammonolysis 
in  accordance  with  the  equations  3TeBr4-(-4NH3= 
Te3Br9N + 3NH.Br,  3TeBr4+8NH3=Tc3Br(!N2+ 

6NH4Br,  TeBr4+4NH3=TeBrN+3NH4Br,  thus  ex¬ 
plaining  the  presence  of  halogen  in  the  product. 
The  primary  action  consists  in  the  addition  of  am¬ 
monia  to  the  tctrahalidc,  and  this  is  followed  by 
gradual  replacement  of  the  halogen  atom  by  the 
amino-group  and  then  by  loss  of  ammonia  into 
imino-compounds  and  ultimately  nitride  and  ammine 
salts  which  do  not  contain  eliminable  ammonia. 

H.  Wren. 

[Hypochlorous  acid  and  the  alkali  per- 
chlorides.]  0.  von  Deines  (Z.  anorg.  Chem.,  1925, 
149,  99 — 100). — The  conclusions  of  Dietzel  and 
Schlemmer  (A.,  1925,  ii,  892)  oh  the  course  of  the 
reaction  between  chlorine  and  sodium  hydroxide  are 
shown  to  be  vitiated  by  numerical  errors.  The 
reaction  in  the  cold  occurs  according  to  the  equation  : 
2NaOH+Cl2=NaOCl+ NaCl+H20.  R.  Cuthill. 

Potentiometric  indication  in  the  action  of 
halogens  on  ferrocyanides.  C.  del  Fresno  (Z. 
Elektrochem.,  1925,  31,  617— 621).— See  A.,  1925, 
ii,  1192. 

Occurrence  of  dvi-manganese  (atomic  number 
75)  in  manganese  salts.  J.  Heyrovsky  (Nature, 
1926,  117,  16). — A  reply  to  Campbell’s  criticisms 
(this  vol.,  37)  and  a  more  detailed  explanation  of  the 
nature  of  the  author’s  polarographic  electro-analytical 
method  with  the  dropping  mercury  cathode.  Besides 
showing  good  agreement  with  the  deposition  potentials 
at  the  dropping  mercury  cathode  expected  for  the 
triad  25,  43,  and  75,  the  “75  ”  hump  in  the  curve, 
when  specially  prominent,  is  accompanied  by  appear¬ 
ance  of  the  jL-lines  of  the  element  75  in  the  X-ray 
spectra.  A.  A.  Eldridge. 

Occurrence  of  dvi-manganese  (atomic  number 
75)  in  manganese  salts.  G.  Druce  (Nature,  1926, 
117,  16;  cf.  Campbell,  this  vol.,  37,  and  preceding 
abstract). — Explanatory.  A.  A.  Eldridge. 

Reducing  action  of  ferrous  hydroxide.  S. 
Miyamoto  (Sci.  Papers  Inst.  Phys.  Chem.  Res., 
1922,  1,  31— 56).— See  A.,  1922,  ii,  648 ;  1923,  ii, 
76.  ,  B.  Fhllman. 

Ruthenium.  VIII.  Isomeric  chlorides.  J.  L. 
Howe  and  L.  P.  Haynes  (J.  Amer.  Chem.  Soe., 
1925,  47,  2920 — 2925). — a-Potassium  pentachloro- 
ruthenite  crystallises  from  hot  acid  solution  largely 
as  anhydrous,  dark  brownish-red,  tetragonal  octa- 
hedra;  from  cold  solutions  reddish-buff,  feather-like 
crystals,  apparently  the  hydrated  form,  are  obtained. 
Dechlorination  of  potassium  hexachlororuthenate 
yields  a  pcntachlororuthenitc  having  properties 
similar  to  those  of  dehydrated  P-salt,  which  is 


Aoyama’s  y-salt,  since  recrystallisation  of  both  the 
latter  and  dehydrated  p-salt  from  acidulated  water 
yields  [3-salt  (cf.  Aoyama,  A.,  1924,  ii,  771;  Howe, 
A.,  1902,  ii,  86).  Dehydrated  [1-salt  only  hydrates 
in  solution  after  some  hours ;  when  first  made,  the 
solution  becomes  blue  with  sodium  hydroxide  and 
gives  a  black  precipitate  with  bromine.  Briggs’  salt, 
K2RuC15,ICRuC15OH,  is  considered  to  be  a  mixture 
of  anhydrous  and  monohydrated  ordinary  a-salts 
(cf.  A.,  1925,  ii,  703).  Hexachlororuthenates  are 
precipitated  from  concentrated,  strongly  acid  solu¬ 
tions  of  (3-salts  by  leading  in  chlorine ;  concentration 
of  the  mother-liquor  after  precipitation  yields  chiefly 
oc-pentachlororuthenite.  Evaporation  of  solutions  of 
hexa-salts  seems  to  yield  a-penta-salts.  a-Salts  are 
converted  into  |3-salts  by  the  action  of  reducing 
agents  (e.g.,  stannous  chloride)  and  organic  com¬ 
pounds  {c.g.,  phenol,  but  not  acetic  acid). 

S.  K.  Tweedy-. 

Ruthenium.  IX.  Solubility  of  ruthenium  in 
hypochlorite  solutions ;  attempted  determin¬ 
ation  of  the  metal.  J.  L.  Howe  and  F.  N.  Mercer 
(J.  Amer.  Chem.  Soc.,  1925,  47,  2926—2932).— 
Finely  divided  ruthenium  is  readily  soluble  in  con¬ 
centrated  alkaline  solutions  of  hypochlorites,  sodium 
hypochlorite  being  more  effective  than  the  potassium 
salt.  Ruthenium  may  be  separated  from  tho  other 
platinum  metals,  except  osmium,  by  this  means. 
The  hypochlorite  oxidises  the  ruthenium  to  tetroxide ; 
free  alkali  hydroxide  converts  the  latter  into  ruthenate. 
Even  in  the  absence  of  alkali  much  ruthenium  may 
be  retained  as  ruthenate.  Ruthenium  may  be  com¬ 
pletely  distilled  as  tetroxide  from  a  potassium 
ruthenate  solution  after  treatment  with  chlorine ; 
no  evidence  for  the  intermediate  formation  of  per- 
ruthenate  during  the  latter  process  was  obtained. 
No  satisfactory  way  of  quantitatively  precipitating 
ruthenium  from  the  tetroxide  in  a  weighable  form 
was  discovered.  S.  K.  Tweedy'. 

Rhodium  chlorides  and  oxides.  L.  Wohler 
and  W.  Muller  (Z.  anorg.  Chem.,  1925,  149,  125 — 
138). — Rhodium  reacts  with  chlorine  only  between 
300°  and  968°,  tho  product  being  the  trichloride  below 
948°,  and  a  mixture  of  two  new  reddish-brown 
chlorides,  RhCl  and  RhCl2,  at  948 — 968°.  Tho 
dissociation  tensions  of  all  three  chlorides,  measured 
at  a  series  of  temperatures,  agree  with  a  formula  of 
the  type  proposed  by  Wohler  and  Gunther  (A.,  1923, 
ii,  471).  Attempts  to  jyeparo  a  tetrachloride  have 
been  unsuccessful.  By  dissociation  of  rhodium 
trioxide,  prepared  by  heating  the  trichloride  to  above 
750°  in  oxygen,  two  new  oxides,  RhO  and  Rh.,0, 
have  been  obtained.  These  are  insoluble  in  acids, 
but  readily  reduced  by  hydrogen.  The  dissociation 
tensions  of  all  the  oxides  have  been  determined  at 
various  temperatures.  Rhodium  is  not  volatile  in 
air  even  at  1150°.  R.  Cuthill. 

Compounds  of  metallic  salts  and  carbon 
monoxide.  XII.  Behaviour  of  carbon  monoxide 
towards  salts  of  palladium  and  platinum  and 
separation  of  palladium  and  platinum  depending 
thereon.  W.  Manchot  (Ber.,  1925,  58,  [B],  2518— 
2521). — Re-examination  of  the  action  of  carbon 
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monoxide  on  platinum  chloride  has  confirmed  the 
existence  of  the  three  compounds,  PtCl2,CO,  PtCl2,2CO, 
and  2PtCl2,3CO,  described  by  Schiitzenberger.  The 
analogous  compounds  of  palladium,  described  by 
Fink,  do  not,  however,  exist ;  the  compounds  actually 
isolated  were  the  platinum  salts  due  to  the  presence 
of  platinum  in  the  palladium  employed.  Dry  pal- 
ladous  chloride  does  not  give  a  sublimate  when  heated 
in  carbon  monoxide  at  any  temperature  below  red 
heat,  whereas  at  a  higher  temperature  palladous 
chloride  sublimes;  this  behaviour  is  also  exhibited 
when  chlorine  is  substituted  for  carbon  monoxide. 
Moist  palladous  chloride  is  reduced  by  carbon 
monoxide  at  about  250°  and  reduction  becomes 
complete  at  a  higher  temperature.  Small  quantities 
of  platinum  in  palladium  may  be  determined  by 
heating  the  dry  mixture  of  the  chlorides  in  a  dry 
current  of  carbon  monoxide  at  250°  until  increase 
in  the  amount  of  sublimate  is  not  observed ;  platinum, 
ruthenium,  rhodium,  and  osmium  sublime  as  their 
compounds  with  carbon  monoxide.  The  sublimate 
is  removed  from  the  tube  by  water  and  aqua  regia ; 
the  solution  is  evaporated  to  dryness  and  the  residue 
ignited,  leaving  the  platinum  present  in  the  palladium. 

Palladium  appears  to  occupy  a  unique  position  in 
the  platinum  family,  since  it  yields  no  compound 
with  carbon  monoxide;  the  reducibility  of  palladous 
chloride  in  aqueous  solution  by  carbon  monoxide 
points  to  the  existence  of  such  a  compound,  but  the 
conditions  necessary  for  the  production  of  the 
primary  additive  compound  appear  to  lie  very  close 
to  those  of  its  decomposition.  In  the  absence  of 
water,  palladous  chloride  is  not  reduced  by  carbon 
monoxide  and  addition  of  carbon  monoxide  does  not 
occur. 

Reaction  of  carbon  monoxide  with  platinous 
chloride  commences  at  about  120° ;  at  150°,  the 
compound,  PtCl2,2CO,  is  directly  obtained ;  this 
substance  was  isolated  by  Schiitzenberger  from  the 
product  of  the  action  at  250°.  H.  Wren. 

Simple  preparation  of  fluorine.  P.  Lebeau 
and  A.  Damiens  (Coinpt.  rend.,  1925, 181,  917 — 919). 
— Fluorine  is  prepared  by  the  electrolysis  of  acid 
fluorides  of  the  alkali  metals  which  are  richer  in 
hydrogen  fluoride  than  the  compounds  MF,HF 
(e.g.,  KF,3HF).  These  compounds  arc  readily  made 
and  fuse  below  150°.  Carbon-free  iron  or  nickel 
anodes  arc  used,  the  nickel  or  copper  containing- 
vcssel  acting  as  cathode  (cf.  A.,  1924,  ii,  847). 

S.  K.  Tweedy. 

Ashing  of  small  amounts  of  material.  O. 
Dafert  (Biochcm.  Z.,  1925,  164,  444 — 445). — A 
method  of  ashing  small  quantities  of  substance  and 
a  new  form  of  fume-trap  for  Kjeldahl  determinations 
are  described.  E.  C.  Smith. 

Determining  hydrogen  and  methane  in  gas 
mixtures.  W.  Steuer. — See  B.,  1926,  3. 

Determination  of  hydrogen-ion  concentration 
in  liquids  and  suspensions.  Application  of 
Biilmann's  quinhydrone  method.  C.  W.  G. 
Hetterschtj  and  J.  Hudig  (Chcm.  Wcckblad,  1926, 
23,  2 — 3). — A  method  and  apparatus  for  carrying 
out  large  numbers  of  determinations,  by  unskilled 


persons,  very  rapidly  and  with  great  accuracy,  are 
described.  The  quinhydrone  electrode  gives  more 
rapid  and  accurate  results  in  determinations  of 
hydrogen-ion  concentration  in  soils  than  any  altern¬ 
ative  method,  and  is  very  cheap.  Compensating 
resistances  arc  employed  to  obviate  the  necessity 
for  much  calculation  in  obtaining  results. 

S.  I.  Levyl 

Reaction  of  neutral  and  distilled  water.  I.  M. 
Kolthoff  (Chem.  Weekblad,  1925,  22,  590 — 594). — 
The  employment  of  methyl-red  may  involve  great 
errors,  which  may  amount  with  neutral  water  to  as 
much  as  100  times  the  real  hydrogen-ion  concentration. 
For  distilled  water,  the  sodium  salt  of  methyl-red  is 
recommended ;  this  gives  a  value  of  pn  5-9 — 6-0 
for  distilled  water  in  equilibrium  with  air.  The 
sodium  salt  of  chlorophenol-red  is  also  suitable,  but 
the  most  accurate  indicator  is  2  : 4  :  6  :  2' :  4'  :  2"  :  4"- 
hcptamethoxytriphenylcarbinol.  After  rapid  boiling 
for  1  min.  and  subsequent  cooling,  the  pa  for  distilled 
water,  using  the  sodium  salt  of  methyl-red,  is  found 
to  be  6-7 — 6-6,  but  falls  very  rapidly  after  shaking 
with  air;  this  indicator  is  proposed  for  the  deter¬ 
mination  of  carbon  dioxide  in  air.  The  sources  of 
error  in  the  determination  of  the  reaction  of  a  very 
dilute  solution  of  a  weak  acid  are  considered 
theoretically.  S.  I.  Levy. 

Reliability  of  vacuum  analysis  for  solid 
metallic  hydrides.  E.  J.  Weeks  (Chem.  News, 
1926,  132,  17 — 18). — A  mathematical  paper  based 
on  results  obtained  in  the  analysis  of  metallic  hydrides 
by  heating  them  in  a  vacuum,  showing  that  moro 
accurate  results  are  obtained  from  weighing  the 
residual  metal  than  from  measuring  the  volume  of 
hydrogen  evolved.  A.  R.  Powell. 

Determination  of  hydrochloric  acid  by  means 
of  potassium  iodate,  as  compared  with  the 
results  obtained  with  sodium  carbonate  and 
borax.  I.  M.  Kolthoff  (Pharm.  Weekblad,  1925, 
63,  37 — 48). — A  solution  of  potassium  iodate,  potass¬ 
ium  iodide,  and  a  slight  excess  of  sodium  thiosulphate 
can  be  employed  for  the  titration  of  hydrochloric 
acid.  The  mixture  must  be  shaken  continuously  to 
avoid  decomposition  of  the  thiosulphate.  With 
dimethyl-yellow  as  indicator,  a  correction  must  be 
made  for  the  slight  excess  of  acid  necessary  to  effect 
the  colour  change;  with  methyl-red,  no  correction 
is  necessary,  but  the  titration  is  slower,  since  time  is 
required  for  the  colour  to  become  stable.  The 
titration  is  extremely  accurate.  Anhydrous  sodium 
carbonate  is  less  suitable,  on  account  of  its  hygro¬ 
scopic  nature  and  the  necessity  of  boiling  off  carbon 
dioxide.  Borax  is  very  suitable ;  the  results  indicate 
that  the  accepted  atomic  weight  of  boron,  10-82,  is 
correct.  The  decahydratc  is  easily  obtained  pure 
by  recrystallisation  and  drying  over  fused  sodium 
bromide.  S.  I.  Levy. 

Micro-titration  of  iodide.  I.  M.  Kolthoff 
(Mikrochem.,  1925,  3,  75 — 79). — The  method  is 
based  on  the  reaction  I03'-|-2r+3HCN+3H' 
3ICN-|-3H20.  Ten  c.c.  of  the  iodide  solution  are 
mixed  with  80  c.c.  of  water,  20  c.c.  of  25%  hydro¬ 
chloric  acid,  and  5  c.c.  of  a  10%  solution  of  potassium 
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cyanide  in  a  stoppered  conical  flask.  After  addition 
of  a  few  c.c.  of  carbon  tetrachloride  or  chloroform 
the  solution  is  titrated  with  potassium  iodate  until 
the  violet  colour  in  the  lower  layer  disappears.  Starch 
is  not  a  suitable  indicator,  owing  to  the  slowness  with 
■which  the  blue  colour  disappears  towards  the  end 
of  the  titration.  For  very  small  amounts  of  iodide 
a  5-c.c.  micro-burette  graduated  in  OOl  c.c.  is  used 
with  0-00016ilf -potassium  iodate  solution.  Even 
very  largo  amounts  of  bromide  do  not  interfere.  In 
the  presence  of  other  substances  which  arc  oxidised 
by  iodate,  the  solution  is  acidified  with  acetic  or 
succinic  acid  and  boiled  with  hypochlorite  to  convert 
the  iodide  into  iodate.  The  converse  of  the  above 
method  is  then  used  for  the  determination  of  the 
iodate.  A.  It.  Powell. 

Micro-determination  of  the  oxygen  content  of 
water.  G.  Bison  (Biochem.  Z.,  1925, 161, 465 — 467). 
— A  method  is  described  exactly  similar  in  principle  to 
that  of  Winkler,  the  apparatus  being  adapted  so 
that  only  small  quantities  of  the  water  are  required. 

H.  I.  Coombs. 

Determination  of  molecular  oxygen  in  aqueous 
solution  in  the  presence  of  nitrous  acid.  H. 
Noll  (Biochem.  Z.,  1925,  165,  497 — 499). — A  reply 
to  Alsterbcrg’s  criticisms  (cf.  A.,  1925,  ii,  1198). 

P.  W.  Clutterbuck. 

Measurement  of  the  amount  of  ozone  in  the 
earth’s  atmosphere.  G.  M.  B.  Dobson  and  D.  N. 
Harrison  (Proc.  Physical  Soc.,  1925,  38,  74 — 76). — 
The  quantity  of  ozono  present  in  the  atmosphere  was 
determined  by  measuring  the  intensity  of  a  number 
of  Fraunhofer  transmission  lines  in  the  region  of  the 
ultra-violet  absorption  band  of  ozone  (3000—3300  A.). 
Observations  made  over  a  period  of  4  months  show' 
that  the  amount  of  ozone  is  low'  during  an  anticyclone 
and  high  during  a  cyclone,  with  a  variation  of  50%. 
The  average  quantity  of  ozone  in  the  atmosphere 
w'ould  form  a  layer  on  the  earth’s  surface  3  mm. 
thick  if  reduced  to  N.T.P.  C.  J.  Smithells. 

Apparatus  for  the  determination  of  helium  in 
natural  gas  mixtures  and  minerals.  W.  Ciilopin 
and  A.  Lukasuk. — See  B.,  1926,  51. 

Determination  of  free  calcium  ions  by  Brink- 
mann  and  van  Dam’s  method.  H.  Sc’hulten 
(Biochem.  Z.,  1925,  164,  47 — 52). — In  this  method, 
supersaturated  solutions  arise,  the  solubility  product 
cannot  be  obtained,  and  the  method  is  therefore 
subject  to  an  unknown  and  varying  error. 

P.  W.  Clutterbuck. 

Electrolytic  determination  of  zinc  in  ores. 
B.  E.  Sullivan  and  H.  S.  Lukens. — Sec  B.,  1926, 16. 

Determination  of  copper  by  Feigl’s  method, 
E.  Azzalin  (Annali  Chim.  Appl.,  1925,  15,  373 — 377; 
cf.  Feigl,  A.,  1923,  ii,  880). — With  copper  alone,  the 
method  is  unsatisfactory,  since  the  excess  of  benzoin- 
monoxime  is  difficult  to  eliminate  and  washing  is 
tedious  because  of  the  bulk  and  compactness  of  the 
precipitate,  and  it  is  difficult  to  secure  constant 
w'eight.  The  method  is  rendered  more  exact  and 
expeditious  by  igniting  the  precipitate  and  weighing 
the  copper  as  oxide.  Benzoinmonoxime  is  not  a 


specific  reagent  for  copper;  it  does  not  separate  the 
latter  completely  from  iron,  aluminium,  zinc,  etc., 
and  so  is  incapable  of  affording  a  rapid  technical 
means  of  determining  copper.  W.  E.  Ellis. 

Simple  acidimetric  determination  of  mercuric 
chloride.  E.  Burr  and  P.  Maiss  (Apoth.-Ztg., 
1925,  40,  474;  from  Chem.  Zcntr.,  1925,  II,  332).— 
Mercuric  chloride  may  be  titrated  with  0-5iV-potass- 
ium  cyanide  solution,  using  phenolphthalein  as 
indicator.  Since  hydrocyanic  acid  is  without  effect 
on  dimethylaminoazobenzene,  methyl-orange,  or 
methyl-red,  mercuric  chloride  may  also  bo  deter¬ 
mined,  using  these  indicators  and  titrating  with 
sodium  hydroxide  as  follows.  Potassium  cyanide 
solution  (0-2  g.  in  30  c.c.)  is  neutralised  with  0-liY- 
hydrochloric  acid,  using  one  of  the  above  indicators. 
Mercuric  chloride  solution  is  added  and  titration 
carried  out  with  0-LY-sodium  hydroxide.  When 
mercuric  chloride  is  to  be  determined  in  pastilles, 
cosin  must  first  be  removed  by  animal  charcoal  if 
cither  methyl-orange  or  dimethylaminoazobenzene  is 
to  bo  used  as  indicator.  G.  W.  Bobinson. 

Sensitive  differential  reaction  of  cerium.  L. 
Fernandes  (Gazzetta,  1925,  55,  616 — 618). — As 
little  as  1  part  of  cerium  per  400,000  parts  of  solution 
is  detectable  by  the  coloration  given  with  pyro- 
catechol.  If  rare  elements  only  are  present,  the 
solution  is  made  neutral  or  but  slightly  acid  by 
addition  of  ammonia  solution,  a  crystal  of  sodium 
thiosulphate  and  about  1  g.  of  pyrocatechol  being 
then  dissolved  in  a  small  portion  of  the  liquid,  which 
may  require  dilution.  Treatment  with  excess  of 
ammonia  solution  then  gives  a  more  or  less  intense 
violet  coloration  if  the  solution  contains  cerium.  A 
control  test  is  desirable  when  very  small  traces  of 
cerium  are  present.  If  the  total  proportion  of  rare- 
earth  metals  is  relatively  high,  a  white  precipitate  is 
formed  on  addition  of  the  excess  of  ammonia  solution, 
but  the  colour  of  the  liquid  is  readily  seen  after 
settling.  When  the  rare-earth  elements  have  been 
separated  in  the  form  of  oxalate,  direct  treatment  of 
this  with  pyrocatechol  and  ammonia  is  permissible. 
Other  elements  yielding  highly  coloured  complexes 
with  pyrocatechol  must  be  removed  before  the  test 
is  applied;  the  elements  of  the  first  two  analytical 
groups  are  eliminated  by  precipitation  with  their 
usual  reagents,  and  any  iron  by  agitation  of  the  liquid 
with  ether  in  presence  of  ammonium  thiocyanate  and 
hydrochloric  acid  until  the  red  coloration  vanishes. 

T.  H.  Pope. 

Detection  and  separation  of  indium.  I.  Wada 
and  S.  Ato  (Sci.  Papers  Inst.  Phys.  Chcm.  Bes., 
1922,  1,  57— 77).— See  A.,  1923,  ii,  657. 

Electrometric  determination  of  iron  with 
bromate.  0.  Collenberg  and  K.  Sandved  (Z. 
anorg.  Chcm.,  1925,  149,  191 — 202;  cf.  Kolthoff, 
A.,  1919,  ii,  352). — The  ferric  salt  is  reduced  with 
excess  of  stannous  chloride,  and  the  mixture,  to  which 
are  added  10 — 20  c.c,  of  concentrated  hydrochloric 
acid  for  each  100  c.c.,  and  5  c.c.  of  a  6%  solution  of 
cobalt  chloride,  is  titrated  at  50°  with  standard 
potassium  bromate  solution.  From  the  positions  of 
the  two  turning  points  (stannous  to  stannic  and 
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ferrous  to  ferric)  on  the  titration  curve  the  amount 
of  bromate  used  in  the  latter  oxidation  can  be  deter¬ 
mined.  In  the  absence  of  such  a  catalyst  as  cobalt 
chloride,  the  rate  of  establishment  of  a  steady 
potential  at  the  end-point  is  too  slow.  Ferrous  salts 
act  similarly  in  the  oxidation  of  stannous  salts.  In 
tho  oxidation  of  ferrous  salts  the  potential  sot  up  at 
the  end-point  is  independent  of  the  experimental 
conditions,  but  in  the  oxidation  of  stannous  salts  it 
depends  on  the  amount  of  hydrochloric  acid  present. 

It.  Cut  hell. 

Determination  of  foreign  elements  in  sclieelite, 
tungstic  acid,  and  metallic  tungsten.  K.  Agte, 
H.  Becker-Rose,  and  G.  Heyne. — See  B.,  192G,  GO. 

Separation  and  determination  of  bismuth.  A. 
Girard  and  E.  Fourneau  (Bull.  Soc.  chim.,  1925, 
[iv],  37,  1669— 1673).— See  A.,  1925,  ii,  1207. 

Benzoylmethylglyoxime  as  a  precipitant  of 
palladous  salts.  J.  Hanus,  A.  Jilek,  and  J. 
Lukas  (Chem.  News,  1925,  131,  401 — 402;  1926, 

132,  1—4). — Palladium  may  be  separated  from  tho 
other  platinum  metals  and  from  the  common  base 
metals  by  addition  of  a  2%  alcoholic  solution  of 
benzoylmethylglyoxime  to  the  solution  of  the  chlor¬ 
ides  of  the  metals  in  dilute  hydrochloric  acid  (6  c.c. 
of  the  concentrated  acid  per  100  c.c.  of  solution). 
After  boiling  for  a  few  minutes,  the  solution  is  kept 
over-night  and  the  yellow,  flocculent  precipitate  is 
then  collected  on  a  Gooch  crucible,  washed  first  with 
dilute  hydrochloric  acid,  then  with  water,  dried 
at  100 — 105°,  and  weighed  as  C2oH1806N4Pd  (20-64% 
Pd).  If  tho  solution  contains  antimony,  tartaric 
acid  must  be  added  before  precipitation  of  the 
palladium,  and  if  molybdenum,  vanadium,  or  tungsten 
is  present  a  soluble  phosphate  must  be  added. 
Palladium  benzoylmethylglyoxime  is  a  yellow  substance, 
m.  p.  254 — 256°,  insoluble  in  dilute  acids  but  soluble 
in  ammonia.  A.  R.  Powell. 

Separation  of  iridium  from  rhodium  and 
platinum,  and  the  separation  of  platinum  and 
rhodium.  I.  Wada  and  T.  Nakazono  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.,  1923,  1,  139 — 154). — 
Titanous  sulphate,  in  tho  cold,  immediately  reduces 
salts  of  bismuth,  copper,  gold,  palladium,  and 
platinum  to  metals  or  lower  oxides;  mercury  as 
nitrate  is  reduced  to  metal,  as  mercuric  chloride  to 
a  mixture  of  mercurous  chloride  and  metal;  com¬ 
plete  reduction  of  rhodium  salts  takes  some  minutes ; 
tellurites  are  reduced  to  tellurium.  In  hot  solution, 
ruthenium  salts  are  partly  reduced  to  metal.  Most 
of  the  elements  of  the  sulphide  group  may  be  separ¬ 
ated  from  the  iridium,  rhodium,  and  platinum  by 
treatment  with  hydrogen  sulphide’  in  0-3iV-acid 
solution,  ruthenium  and  molybdenum,  which  remain 
in  solution,  being  then  removed.  Tho  mixed  chlor¬ 
ides  of  platinum,  iridium,  and  rhodium  arc  treated 
with  titanous  sulphate  in  tho  absence  of  nitric  acid. 
The  precipitated  rhodium  and  platinum  are  heated 
with  a  mixture  of  1  vol.  of  6iV-nitric  acid  and  3  vols. 
of  6iV- hydrochloric  acid,  which  dissolves  the  platinum 
and  only  a  small  part  of  the  rhodium,  a  black  residue 
indicating  the  presence  of  the  latter.  The  platinum 
and  rhodium  in  the  aqua  regia  are  converted  into 


the  chlorides,  tho  metals  precipitated  from  the  latter 
by  treatment  with  aluminium  in  hydrochloric  acid, 
and  fused  with  potassium  hydrogen  sulphate.  Tho 
rhodium  and  only  a  small  part  of  tho  platinum  are 
removed,  and  on  treatment  of  the  fusion  product 
with  water  a  black  residue  shows  the  presence  of 
platinum.  If  1  c.c.  of  a  solution  containing  1  mg.  of 
platinum  and  not  more  than  1  mg.  of  rhodium  as 
chlorides  be  treated  with  1  c.c.  of  95%  alcohol  and 
then  with  solid  ammonium  chloride  almost  to  satur¬ 
ation,  .nearly  all  tho  platinum  separates  out  as 
ammonium  chloroplatinate  if  the  liquid  is  kept, 
whilst  the  remaining  red  solution  contains  all  the 
rhodium. 

The  iridium  in  the  filtrate  from  the  titanous  sulphate 
reaction  may  bo  precipitated  as  sulphide  by  treating 
the  solution  with  an  equal  volume  of  glycerol  or  30  g. 
of  tartaric  acid  per  100  c.c.,  saturating  with  hydrogen 
sulphide,  and  heating  in  a  closed  vessel  at  100°. 

B.  Full  man. 

Calorimetric  bomb.  P.  Landrieu. — See  B., 
1926,  34. 

Steel  bomb  calorimeter.  W.  Kohen. — See  B., 
1926,  3. 

Thermoregulator.  H.  J.  Wing  and  T.  J. 
Thompson  (Ind.  Eng.  Chem.,  1925,  17,  1242). — The 
inner  tube  (25  mm.  diameter  with  a  wall  1-5  mm. 
thick)  is  sealed  inside  the  expansion  bulb,  and  the 
stopcock  and  overflow  cup  are  sealed  to  the  upper  end 
of  the  tube,  whilst  another  tube  is  sealed  to  the  bulb 
(for  filling)  and  a  second  to  the  inner  tube  between 
the  stopcock  and  the  point  where  it  enters  the  bulb. 
This  latter  carries  the  electrodes.  The  bulb  is  filled 
with  mercury  well  above  the  end  of  the  inner  tube, 
and  for  a  100°  range  of  the  regulator  10  c.c.  of  mercury 
are  added  for  each  100  c.c.  volume  of  the  bulb,  which 
is  then  filled  with  toluene,  heated  to  drive  oil  air, 
cooled,  completely  filled,  and  sealed  off.  Dry 
hydrogen  is  drawn  through  into  the  side  tube  after 
filling  with  mercury,  and  the  tube  sealed  off  so  that 
the  contact  points  are  left  in  an  atmosphere  of 
hydrogen.  The  regulator  is  set  by  drawing  the 
mercury  surface  below  the  level  of  the  upper  contact 
point  and  the  temperature  of  tho  bath  adjusted  by 
use  of  the  stopcock.  D.  G.  Hewer. 

Establishment  of  the  temperature  scale  to 
—193°  by  means  of  platinum-resistance  thermo¬ 
meters.  A.  G.  Loomis  and  J.  E.  Walters  (J.  Amer. 
Chem.  Soc.,  1925,  47,  2851—2856). — It  is  shown  that 
suitably  constructed  thermometers  of  the  flat-coil 
calorimetric  type  enable  the  thermomctric  scale  to 
bo  reproduced  precisely  at  low  temperatures  by 
calibration  at  one  low-temperature  point  only.  The 
deviations  found  by  Keyes,  Townshend,  and  Young 
(J.  Math.  Phys.  Massachusetts  Inst.  Tech.,  1922, 
1,  243)  arc  attributed  to  strains.  Tho  experimental 
results,  together  with  those  of  Van  Dusen  (A.,  1925, 
ii,  590),  establish  tho  reproducibility  of  pure  platinum 
as  a  thermomctric  resistance  wire  when  used  under 
strain-free  conditions  at  low  temperatures,  so  that 
Henning’s  proposed  method  of  establishing  the 
thermodynamic  temperature  scale  is  valid  and 
reproducible.  S.  K.  Tweedy. 
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Small  resistance  thermometer.  G.  F.  Taylor 
(Physical  Rev.,  1925,  [ii],  26,  841 — 850). — The  method 
of  making  the  thermometer  is  described ;  a  lead 
filament  1-5  cm.  by  2xl0~3  mm.  in  a  glass  tube 
embedded  in  a  type  metal  for  contact  is  employed. 
A  sensitivity  of  0-005°  is  readily  obtained.  The 
type  metal  employed  (lead  85%,  antimony  12%, 
tin  3%)  has  a  coefficient  of  thermal  expansion 
25-23  xlO'6  per  1°  between  0°  and  100°. 

A.  A.  Eldridge. 

Pressure-temperature  charts  ;  extended 
ranges.  G.  Calingaert  and  D.  S.  Davis  (Ind.  Eng. 
Chcm.,  1925,  17,  1287—1289;  cf.  B„  1925,  690; 
1923,  099a). — Cox’s  method  of  laying  off  the  non- 
uniform  temperature  scale  from  a  straight  line, 
taken  as  the  vapour-pressure  curve  for  water  and 
along  which  the  temperature  ordinates  may  be 
marked  by  means  of  a  steam  table,  drawn  at  any 
convenient  angle  with  tho  logarithmic  pressure 
abscissa:,  is  extended  for  temperatures  abovo  the 
critical  (370°)  by  making  use  of  the  equation 
lly—a-^-bjt,  where  y  is  tho  distance  from  0°  to  1°, 
the  constants  depending  on  the  scale  and  units 
chosen.  The  non-uniform  scale  of  temperature 
ordinates  as  given  by  Cox’s  method  is  shown  to  be 
the  equivalent  of  a  reciprocal  temperature  scale,  the 
reciprocal  being  l/(<-|-230).  The  graphical  repre¬ 
sentations  are  fairly  straight  lines,  and  tho  lines  of  a 
given  family  of  substances  intersect  at  a  common 
point,  so  that  only  a  single  experimental  point  is 
required  once  the  point  of  convergence  is  known. 
Graphs  are  shown  for  halogen-substituted  benzene 
and  alcohol  series,  silicon  hydrides,  certain  metals 
(silver,  lead,  cadmium,  and  mercury  show  a  point  of 
convergence),  etc.  and  vapour-pressure  data  for  a 
large  number  of  compounds  have  been  plotted. 

D.  G.  Hewer. 

Photographic  spectro-polarimeter  for  the 
ultra-violet  region.  A.  Cotton  and  R.  D  esc  amps 
(Compt.  rend.,  1926,  182,  22 — 26). — Tho  instrument 
is  constructed  so  that  rotation  of  the  analyser,  which 
is  replaced  by  the  prisms  of  the  spectrograph,  produces 
automatically  and  continuously  a  corresponding 
movement  in  the  image  on  the  photographic  plate, 
the  angle  of  rotation  being  measured  from  the 
photograph.  S.  K.  Tweedy. 

Spectrograph  with  a  non-in  dined  plate.  P. 
SfivE  (Compt.  rend.,  1926,  182,  57 — 58). — A  simple 
spectrograph  for  use  in  the  ultra-violet  region  is 
described  in  which,  by  the  aid  of  quartz  lenses  and  a 
reflector  of  small  aperture,  the  spectrum  is  obtained 
normal  to  the  photographic  plate.  S.  K.  Tweedy. 

Light-filter  for  polarimetry.  N.  Schoorl 
(Pharm.  Weekblad,  1926,  63,  21— 23).— Coebergh’s 
filter  No.  5,  a  solution  of  S-8  g.  of  hydrated  copper 
sulphate  and  9-4  g.  of  potassium  dichromate  in  200  c.c. 
of  water,  employed  with  a  50  c.p.  metal-filament  lamp 
with  matte  surface,  may  be  used  to  replace  the  sodium 
flame  with  very  good  results.  S.  I.  Levy. 

Dark  field  illumination.  H.  Siedentopf 
(Kolloid-Z.,  1925,  37,  327— 335).— The  theory  of 
dark  field  illumination  is  discussed  and  two  new  dark 


field  condensers  by  Zeiss  and  some  of  their  applications 
are  described.  N.  H.  Hartshorne. 

Ebullition  device  for  low-temperature  and 
vacuum  distillation.  A.  F.  O.  Gbrmann  and  D.  M. 
Birosel  (J.  Physical  Chem.,  1925,  29,  1528 — 1532).— 
An  ebullition  tube  is  described  which  can  be  used  for 
all  types  of  distillation,  but  is  particularly  designed 
for  vacuum  distillation.  The  essential  feature  of 
the  device  is  a  tube,  closed  at  its  upper  end  and  drawn 
out  into  a  capillary  at  its  lower,  which  is  sealed  into 
the  neck  of  the  distilling  bulb.  A  series  of  parallel 
fractional  distillations  made  with  the  new  and  the 
old  types  of  bulb,  using  technical  carbonyl  chlorido 
or  a  solution  of  sulphur  dioxide  in  pure  carbonyl 
chloride,  showed  that  the  vacuum  ebullition  tube  is 
considerably  more  efficient  than  the  ordinary  type 
of  distilling  tube.  The  action  of  the  tube  is  explained, 
and  it  is  claimed  that  it  is  quite  as  efficient  in  tho 
fractional  distillation  of  liquefied  gases  as  is  the  use 
of  an  inert  gas  as  recommended  by  Ramsay  and 
Travers  (Phil.  Trans.,  1901,  A,  197,  58). 

L.  L.  BntcuMSHAw. 

Viscosimetry.  W.  Stauf  (Kolloid-Z.,  1925,  37, 
397 — 405). — An  account  of  the  theory  of  viscosimetry 
and  a  description  of  capillary,  torsion,  and  technical 
viscosimeters.  N.  H.  Hartshorne. 

Micro-determination  of  melting  and  transition 
temperatures.  D.  Vorlander  and  U.  Haberland 
(Ber.,  1925,  58,  [2?],  2652 — 2656). — The  microscope 
fiot  plate  consists  of  a  nickel  disc  in  the  centre  of 
which  is  a  quartz  plate  pierced  with  a  hole  in  the 
edges  of  which  platinum  foil  is  inset.  The  foil  is 
heated  electrically.  A  small  watch  glass  is  fixed 
below  the  quartz  plate  and,  during  the  measurements, 
covered  by  a  second  watch  glass  in  such  a  manner 
that  the  substance  under  investigation  and  the 
quartz  plate  are  in  a  very  small,  lens-shaped,  hot-air 
bath.  The  instrument  is  calibrated  by  noting  the 
current  strength  and  potential  at  the  platinum  foil 
necessary  to  melt  standard  compounds.  H.  Wren. 

Laboratory  pure  culture  apparatus.  F.  M. 
Hildebrandt  (Ind.  Eng.  Chem.,  1925,  17,  1279). — 
In  order  to  deal  with  relatively  large  quantities  of 
active  pure  culture,  an  apparatus  has  been  evolved 
consisting  essentially  of  a  culture  tube  connected 
by  a  side  tube  to  the  side  tube  of  a  Pasteur  flask 
which  holds  sterile  nutrient  solution.  Both  are 
mounted  on  a  wooden  frame,  and  the  culture  tube  is 
drawn  down  to  a  small  diameter  at  the  bottom,  and 
is  furnished  at  the  top  with  a  small  bent-over  tube 
with  a  cotton  plug.  A  T-piecc  is  interposed  in  the 
connexion  of  the  flask,  with  glass  beads  in  rubber 
for  stopcocks,  and  the  Pasteur  flask  is  furnished  with 
a  guard  at  the  top.  After  filling  the  Pasteur  flask 
two-thirds  full  of  nutrient  solution,  the  whole 
apparatus  is  sterilised,  and  tubes  of  antiseptic  are  hung 
under  the  lower  openings  of  the  culture  tube  and  the 
connecting  T-piece.  A  suspension  of  organisms  is 
blown  into  the  culture  flask  through  the  bottom 
opening  with  due  precautions,  and  nutrient  solution 
run  in  by  raising  the  Pasteur  flask.  The  culture  can 
easily  bo  withdrawn  when  required.  The  apparatus 
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may  readily  be  adapted  for  anaerobic  work,  and  may  History  of  investigation  of  internal  pressures, 
be  used  in  acclimatising  organisms  to  various  types  T.  W.  Richards  (Chem.  Reviews,  1925,  2,  315 — 
of  solution.  D.  G.  Hewer.  348). 


Mineralogical  Chemistry. 


Sources  of  carbon  in  the  pre-Cambrian  form¬ 
ations.  E.  S.  Moore  (Trans.  Roy.  Soc.  Canada, 
1925,  [in],  19,  IV,  21 — 26). — Carbon  occurs  in  pre- 
Cambrian  rocks  as  carbonates,  graphite,  and  solid 
bitumen  (anthraxolite).  These  may  have  been 
derived  from  the  primary  hydrocarbons  and  carbon 
dioxide  of  igneous  rocks ;  but  in  recent  years  much 
evidence  has  been  forthcoming  of  the  presence  of 
algal  plant  remains  in  these  ancient  rocks,  and  it  is 
therefore  likely  that  the  carbon  may  be  of  organic 
origin.  A  limestone  from  Belcher  Islands,  Hudson 
Bay,  containing  algal  concretions,  showed  specks  of 
graphite,  and  an  analysis  gave  0-21%. 

L.  J.  Spencer. 

Equilibrium  between  carbon  dioxide  and 
carbonates  in  the  air,  water,  and  earth  of  the 
globe.  R.  Legendre  (La  Nature,  1925,  53,  ii, 
138 — 142). — A  discussion  of  the  causes  tending  to 
increase  or  decrease  the  carbon  dioxide  content  of 
the  terrestrial  atmosphere.  The  existing  content  is 
an  equilibrium  quantity,  the  resultant  of  reservoirs 
of  atmospheric  carbon  dioxide  and  of  carbonates  in 
the  earth,  both  dissolving  and  reacting  in  an  inter¬ 
vening  stratum  of  water.  Chlorophyll  at  the 
atmosphere-water  interface  acts  as  a  biological 
membrane,  diminishing  the  partial  pressure  of  the 
carbon  dioxide  at  the  surface  of  contact. 

Chemical  Abstracts. 

Origin  of  terrestrial  helium  and  its  association 
with  other  gases.  S.  C.  Lind  (Proc.  Nat.  Acad. 
Sci.,  1925,  11,  772 — 779). — The  inert  gases  cannot 
have  been  produced  or  retained  in  the  earth’s  crust 
by  chemical  action ;  in  the  case  of  helium,  its  origin 
may  be  either  primordial  or  due  to  radioactive 
decomposition.  The  gas  will  have  been  migrating 
slowly  to  the  surface,  be  swept  along  at  times  by 
other  gases,  and  be  retained  where  a  bed  of  shale 
capped  by  clay  forms  a  favourable  geological  struc¬ 
ture.  It  is  generally,  but  not  always,  found  in 
hydrocarbon  gases,  but  in  some  cases  with  nitrogen 
which  may  possibly  have  been  produced  by  the 
action  of  a-particles  on  nitrogenous  organic  matter 
or  nitrides ;  it  is  almost  universally  associated  with 
some  nitrogen.  The  various  hypotheses  are  discussed 
and  analyses  are  given  of  gases  collected  recently 
from  Dakota  and  Belgian  Congo.  E.  B.  Ludlam. 

Colour  and  composition  of  thunderbolts.  E. 
Mathias  (Compt.  rend.,  1925,  181,  1111—1114). — 
The  colours  most  frequently  observed  are  those  of 
black  bodies  cooling,  i.e.,  yellow,  orange,  or  red.  In 
many  cases,  however,  blue,  or  a  colour  produced 
by  superposition  of  blue  on  one  of  the  preceding,  is 
observed;  these  are  attributed  to  burning  sulphur, 
possibly  arising  from  sulphur-containing  organic 
matter  in  the  atmosphere.  The  blackening  of  gilded 


objects,  and  the  nature  of  odours  observed  in  some 
cases,  support  this  conclusion.  S.  I.  Levy. 

Epidote  of  Monte  Rosso  di  Verra  (Monte  Rosa 
group).  T.  Carpanese  (Atti  R.  Accad.  Lincci, 
1925,  [vi],  2,  349 — 355). — The  epidote  has  a  com¬ 
position  agreeing  with  the  formula  HCa2(Al,Fe)3Si3013, 
and  d  3-343.  A  comparison  of  its  optical  properties 
with  its  chemical  composition  indicates  that  it  is  to 
be  regarded  as  a  normal  member  of  the  clinozoizite- 
epidote  series  of  mixed  crystals.  F.  G.  Trythorn. 

Identity  of  composition  of  planchdite  and 
shattuckite.  A.  Schoep  (Bull.  Soc.  chim.  Belg., 
1925,  6,  315 — 321). — A  well-crystallised  sample  of 
planchcite  from  Tantara  was  found  to  have  the 
percentage  composition  :  SiO,>,  39-23  ;  CuO,  44-99 ; 
CaO,  6-93;  H20,  5-74;  Co304,  0-49;  C02,  2-75, 
total  100-22.  After  deducting  Co304  and  CaC03  the 
molecular  formula  indicated  is  2Si02,2(Cu,Ca)0,H20, 
identical  with  that  of  shattuckite,  but  for  the  partial 
molecular  replacement  of  copper  oxide  by  calcium 
oxide.  Indices  of  refraction  were  a=  1-665,  y=  1-720, 
whilst  all  water  was  eliminated  at  600 — 620°. 

A.  Cousen. 

Autunite  from  Lurisia.  C.  Porlezza  and  A. 
Donah  (Annali  Chim.  Appl.,  1925,  15,  518 — 534). — 
The  results  are  given  of  chemical  and  spectrometrical 
analyses  of  autunite  from  the  mines  of  Lurisia. 

T.  H.  Pope. 

Beidellite,  a  new  mineral  name.  E.  S.  Larsen 
and  E.  T.  Wherry  (J.  Washington  Acad.  Sci.,  1925, 
15,  465 — 466). — A  gouge-clay  from  Beidell,  Colorado, 
previously  described  as  lcverrierite  (A.,  1917,  ii,  324), 
is  now  named  beidellite.  It  is  a  raetasilieate  with 
the  formula  Al203,3Si02,nH20,  where  n  is  about  4, 
coming  between  kaolinite  and  pyrophyllite.  It  is 
optically  negative  with  small  axial  angle;  n(a)  1-494, 
n(fi)  and  n(y)  1-536;  and  is  probably  orthorhombic. 

L.  J.  Spencer. 

Composition  and  optical  properties  of  beidell¬ 
ite.  C.  S.  Ross  and  E.  V.  Shannon  (J.  Washington 
Acad.  Sci.,  1925,  15,  467 — 468). — New  analyses  are 
given  of :  I,  the  finer  separation  from  bentonite 
from  Nashville,  Arkansas ;  II,  the  coarser  separation 
of  the  same ;  III,  iron-beidcllite  from  Spokane, 
Washington.  These,  and  earlier  analyses  of  material 
previously  referred  to  levcrrierite,  suggest  the  formula 
Al203,3Si02,4H20.  In  the  green  iron-beidellite,  with 
rather  higher  refractive  indices,  there  is  a  passage 
to  Fe203,3Si02,4H20. 

Si02.  TiOj.  A1203.  Fe2Oa.  FeO.  CaO.  MgO.  H20.  Total. 

I.  45-52  —  27-52  2-SO  —  0-52  3-00  19-60  98-96 

II.  45-12  —  28-24  4-12  —  0-88  2-32  18-72  99-40 

III.  46-06  0-84  12-22  18-54  0-28  1-66  1-62  17-20  98-48 

L.  J.  Spencer. 
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Japanese  minerals  containing  rarer  elements. 
I — III.  Y.  Shibata,  K.  Kimura,  and  T.  Uemura 
(Japanese  J.  Clicm.,  1923,  2,  1 — 20). — English 
translations,  with  some  rearrangement,  of  papers 
previously  published  in  Japaneso  (A.,  1921,  ii,  209 ; 
1922,  ii,  220,  305,  516,  861).  L.  J.  Spencer. 

Japanese  minerals  containing  rarer  elements. 
IV.  Analyses  of  zircon,  xenotime,  and  allanite. 
K.  Kimura  (Japanese  J.  Chem.,  1925,  2,  73 — 79). — 
Crystals  of  reddish-brown  zircon  ( d  4-3 — 4-4)  and 
brownish-grey  xenotime  (d  4-4)  were  washed  from  a 
stream  in  the  pegmatite  region  of  Ishikawa,  prov. 
Iwaki.  The  two  are  intimately  intermixed  and 
sometimes  show  parallel  intergrowths.  Zircon  separ¬ 
ated  as  far  as  possible  from  xenotime  gave  analysis  I 
(also  MgO,  CaO,  MnO  traces).  The  rare-earths  in 
excess  of  the  phosphoric  acid  presumably  belong  to 
the  zircon  rather  than  to  the  xenotime.  Analysis  II 
(also  CaO  0-35)  of  radial  aggregates  of  xenotime  shows 
the  material  to  be  a  mixture  of  xenotime  and  zircon. 

Raro 

SIOa.  ZrOa.  UOj.  (Xb,Ta)jOv  P,Oa.  Al,0,.  i'CjO,.  earths.  Ign.  Total. 

I.  32-40  58-71  1-06  trace  1-31  0-25  0-95  3-79  2-10  100-57 

II.  12-49  19-84  1-92  0-44  23-87  0-48  0-23  37-37  2-36  99-34 

Allanite  from  the  pegmatite  of  Ishikawa  is  black 
and  radioactive  with  d  3-60.  Analysis  gave  Si02 
32-93,  ThO,  1-64,  A1„03  14-51,  Cc203  4-S7,  LagOg  etc. 
8-19,  EeO  15-23,  MnO  4-32,  CaO  12-61,  MgO  0-74, 
C02  0-11,  H20  4-58,  U02,  Sn02  traces,  total  99-73. 
Spectrum  analysis  of  the  rare-earth  fraction  (froo 
from  ceria)  shows  a  predominance  of  lanthanum  and 
neodymium,  and  presence  of  yttrium,  gadolinium, 
etc.  L.  J.  Spencer. 


Japanese  minerals  containing  rarer  elements. 
V.  Analyses  of  fergusonite,  hagatalite,  and 
oyamalite.  K.  Kimura  (Japanese  J.  Chem.,  1925, 
2,  81 — 85). — Crystals  of  fergusonite,  d  5-30,  from  the 
pegmatite  of  Hagata,  province  Iyo,  gave  on  analysis  : 
(Nb,Ta),Os  44-97,  Si02  0-79,  TiO,  1-15,  UO,  3-18, 
SnO»  0-35,  A1.,03  1-35,  Fc203  0-66,  Y„03  etc.  40-39, 
Nd203  etc.  0-89,  CaO  1-40,  MgO  0-58,  C02  0-35, 
H20  3-92,  total  99-98.  Spectrum  analysis  showed 
the  presence  of  predominant  yttrium,  together  with 
scandium,  neodymium,  praseodymium,  europium, 
dysprosium,  holmium,  erbium,  and  thulium;  and,  in 
the  tin  precipitate,  of  lead,  copper,  and  germanium. 
Hagatalite  is  the  name  given  to  a  variety  of  zircon, 
which  occurs  as  small  crystals  embedded  in  biotite 
from  the  pegmatite  of  Hagata.  The  crystalline  form 
is  that  of  zircon,  d  4-4.  Analysis  I  [also  (Nb,Ta)205 
2-7,  U02  trace]  shows  the  presence  of  more  rare- 
earths  (mainly  yttria)  and  less  zireonia  than  in 
naegite  (A.,  1921,  ii,  269).  Another  variety  of  zircon, 
named  oyamalite,  occurs  in  the  pegmatite  of  Oyama, 
province  Iyo,  as  green  to  brown  radial  aggregates 
resembling  naegite;  analysis  II  (also  P205  7-6)  shows 
that  in  addition  to  rare-earths  it  contains  a  con¬ 
siderable  amount  of  phosphoric  acid. 

Rare 

SiOa.  ZrOj.  ThOa.  AlaOa.  FeaOa.  cartlis.  CaO.  MgO.  Ign.  Total. 

I.  29-7  42-0  1-5  2-S  2-3  13-1  0-3  0-2  5-5  100-1 

II.  25-7  40-9  0-0  2-0  0-0  17-7  0-6  0-8  3-5  100-0 

L.  J.  Spencer. 

Buttgenbachite,  a  new  mineral.  A.  Schoep 
(Bull.  Soc.  chim.  Belg.,  1925,  34,  313— 314).— See  A., 
1925,  ii,  1196. 


Organic  Chemistry. 


Identification  of  primary  alkyl  bromides  and 
iodides.  C.  S.  Marvel,  C.  G.  Gauerke,  and  E.  L. 
Hill  (J.  Amcr.  Chem.  Soc.,  1925,  47,  3009 — 3011). — 
Tho  alkyl  halido  (1  c.c.)  is  treated  with  magnesium 
(0-3  g.)  in  dry  ether  (15  c.c.),  the  solution  filtered  into 
a  test-tube  containing  4-5 — 5-0  g.  of  mercuric  bromide 
or  iodide,  the  mixture  warmed  and  shaken  for  a  few 
min.,  and  then  evaporated  to  dryness.  The  residue 
is  boiled  with  95%  alcohol  (20  c.c.),  the  extract 
filtered,  diluted  with  water  (10  c.c.),  and  cooled,  when 
the  corresponding  mercuric  alkyl  halide  separates. 
These  derivatives  are  well  crystallised,  have  well- 
defined  m.  p.,  and  are  well  adapted  to  the  identi¬ 
fication  of  alkyl  halides.  The  following  new  mercuric 
alkyl  halides  are  described  :  mercuric  ethyl,  m.  p. 
193-5°;  n  -propyl,  m.  p.  138°;  iso  butyl,  m.  p.  55-5°; 
n-amyl,  m,  p.  122°;  n -hexyl,  m.  p.  HS-5°;  n-keplyl, 
m.  p.  114-5°;  and  n -octyl  bromide,  in.  p.  109°;  mer¬ 
curic  rv-propyl,  m.  p.  112-5°;  n -butyl,  m.  p.  117°; 
and  isobutyl  iodide,  m.  p.  72°.  F.  G.  Willson. 

Catalytic  hydrogenation  of  organic  substances. 
O.  Schmidt  . — See  this  vol.  134. 

Narcotic  and  toxic  effects  of  halogen  deriv¬ 
atives  of  hydrocarbons.  J.  Muller. — See  B., 
1926,  75. 


Oxonium  compounds.  D.  McIntosh  (Trans. 
Roy.  Soc.  Canada,  1925,  [iii],  19,  III,  71 — 72;  cf. 
J.C.S.,  1905,  87,  784;  A.,  1912,  i,  825). — w-Propyl 
alcohol  adds  1  atom  of  chlorine  or  bromine,  methyl 
ethyl  ketone  2  atoms,  methyl  acetate,  n-propyl  acetate, 
and  j'soamyl  acetate  (bromine  only)  3  atoms.  The 
additive  compounds  melt  at  a  low  temperature,  are 
formed  with  slight  heat  evolution,  and  when  sub¬ 
stitution  is  prevented  are  not  electrically  conductive. 
The  above  substances,  together  with  isopropyl 
alcohol,  methyl  propionate,  ethyl  butyrate,  and 
acetic  anhydride,  give  compounds  with  hydrogen 
bromide  which  in  solution  are  electrically  conducting. 
Ethylene  glycol  gives  compounds  containing  1  and 
2  inols.  of  hydrogen  bromide,  but  forms  no  additive 
compounds  with  hydrogen  chloride  or  iodide  or  with 
the  halogens.  J.  S.  Carter. 

Condensations  of  the  sodium  derivatives  of 
trimethylene  glycol  and  glycerol.  A.  Fair- 
bourne  and  G.  E.  Foster  (J.C.S.,  1925,  127,  2759 — 
2764;  cf.  ibid.,  1921,  119,  1035,  2077).— 1-Chloro- 
2  :  4-dinitrobenzcne  reacts  at  100°  with  a  solution  of 
sodium  in  trimethylcne  glycol,  and  treatment  with 
acetic  acid  leads  to  the  separation  of  trimethylcne  glycol 
mono-2  : 4 -dinitrophenyl  elhcr,  in.  p.  52°  ( acetyl  deriv- 
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ative,  m.  p.  85°,  benzoyl  derivative,  m.  p.  95°),  and  tri- 
methylene  glycol  bis- 2  :  4 -dinitrophenyl  ether,  m.  p,  180°, 
the  relative  yields  of  which  vary  with  the  concen¬ 
tration  of  the  sodium  derivative.  Benzoyl  chloride 
with  monosodium  glyccroxido  yields  a-benzoyl- 
glycerol,  but  with  disodium  glyceroxide  it  yields  tri- 
benzoylglycerol,  m.  p.  71 — 72°  (from  light  petroleum), 
76°  (from  alcohol).  Mono-  or  di-sodium  glyceroxide 
reacts  with  one  equivalent  of  p-toluenesulphonyl 
chloride  in  ether  or  benzene  solution  to  give  glyceryl 
tri-j)-toluenesulphonale,  m.  p.  103°,  whilst  glyceryl  tri- 
benzenesulphonale,  m.  p.  80°,  is  similarly  prepared.  In 
spite  of  this,  and  of  the  fact  of  the  formation  of  .the 
bisdinitrophenyl  ether,  it  is  concluded  that  in  the 
above  condensation  of  l-chloro-2  :  4-dinitrobenzene, 
direct  interaction  between  halogen  and  hydroxyl 
groups  does  not  occur,  since  no  ionisable  halogen 
is  ,  detected  when  l-chloro-2  :  4-dinitrobenzene,  in 
presence  of  calcium  carbonate,  is  heated  with  glycerol, 
ethylene  glycol,  or  trimethyleno  glycol,  or  with  tri¬ 
methylene  glycol  mono-2  :  4-din itrophenyl  ether  in  a 
solvent.  Treatment  of  the  mono-ether  with  a  solution 
of  sodium  in  trimethyleno  glycol  does  not  give  rise  to 
the  bis-ethcr. 

iso Propylideneglycerol  3  :  5-dinitrobenzoale,  m.  p. 
85°  (prepared  by  interaction  of  3  :  5-dinitrobenzoyl 
chloride  and  tsopropylideneglycerol  in  prcsenco  of 
quinoline  and  chloroform),  is  converted  by  dilute 
hydrochloric  acid  at  70 — 80°  into  glycerol  a-3  :  5- 
dinitrobenzoale,  m.  p.  118°;  since  this  is  also  prepared 
by  condensation  of  monosodium  glyceroxide  and 
3  :  5-dinitrobcnzoyl  chloride  in  ethereal  solution,  and 
sinco  monosodium  glyceroxide  and  ^-nitrobenzoyl 
chloride  similarly  yield  a-p-nitrobenzoylglycerol,  the 
a-structure  of  monosodium  glyceroxide  is  confirmed. 

F.  M.  Hamer. 

Oxidation  of  ethyl  ether  to  oxalic  acid  in 
presence  of  uranyl  nitrate.  S.  W.  Rowell  and 
A.  S.  Russell  (J.C.S.,  1925,  127,  2900—2902).— 
When  an  ethereal  solution  of  uranyl  nitrate  is  exposed 
to  sunlight  in  presence  of  water,  after  removal  of  the 
ether  and  of  unchanged  uranyl  nitrate  there  remains 
the  normal  hydrated  uranium  oxalate,  U02C204,2H20 ; 
sometimes  a  basic  oxalate  is  formed,  probably 
U(0H)4,U02C204,2H20  or  U02(0H)2,U02C204,2H20. 
Exposure  to  sunlight  of  a  neutralised  ethereal  solution 
of  uranyl  nitrate  yields  uranous  hydroxide.  Even 
carefully  purified  ether  with  uranyl  nitrate  gives  the 
oxalate,  but  none  results  when  ether  is  replaced  by 
alcohol,  although  the  latter  favours  the  formation 
of  uranium  hydroxide  in  neutral  solution.  It  is 
suggested  that  sunlight  reduces  the  uranyl  to  the 
uranous  ion  and  oxidises  ether  to  diglycol,  of  which 
part  is  oxidised  to  diglycollic  acid  and  part  hydrolysed 
to  glycol,  which  is  further  oxidised  to  oxalic  acid. 

F.  M.  Hamer. 

Formation  of  ethyl  mercaptan  by  the  action  of 
phosphorus  pentasulphide  on  alcohol.  P.  S. 
Pischtschqiuka  (J.  Russ.  Phys.  Chem.  Soc.,  1925, 
56,  11 — 14). — The  interaction  of  ethyl  alcohol  and 
phosphorus  pentasulphide  is  expressed,  according  to 
Kekule,  by  the  equation  5Et0H+P2S3=P205-f 
5EtSH  and,  according  to  Carius  (Diss.,  Heidelberg, 


1861),  by  the  equation  5EtOH+ P2S3=H20+H2S+ 
Et3P02S2-f-Et2HP02S2.  The  author  finds  that  the 
reaction  between  anhydrous  alcohol  and  phosphorus 
pentasulphide  under  various  conditions  always  yields 
diethyl  dithiophosphate,  SH-SP(OEt)2.  At  a  high 
temperature,  this  acid  decomposes  with  evolution  of 
ethyl  mercaptan  in  small  proportions.  Treatment 
of  the  lead  salt  of  the  acid  with  ethyl  iodide  yields  its 
ethyl  derivative,  SEt\SP(OEt)2,  which  may  be  obtained 
also  by  heating  in  a  sealed  tube  a  mixture  of  sulphur 
with  the  compound  PGl2\SEt  (cf.  Michaelis,  A.,  1872, 
283)  and  treating  with  dry  sodium  ethoxide  the 
resulting  elhyldithiophosphoryl  chloride,  SEt-SPCl2, 
b.  p.  92°/10  mm.,  T4453.  The  ethyl  derivative 
of  diethyl  dithiophosphate,  but  not  the  acid  itself, 
readily  gives  ethyl  mercaptan  when  heated  with  water. 

T.  H.  Pope. 

Hydroxy-  and  ethoxy-mercaptans  and  their 
condensation  products.  C.  A.  Rojahn  and  G. 
Lemme  (Arch.  Pharm.,  1925,  263,  612— 624).— The 
following  compounds  have  been  prepared  in  an  effort 
to  obtain  alkyloxy-  or  hydroxy-derivatives  of  the 
sulphonal  or  veronal  series.  The  effort  has  up  to  the 
present  proved  abortive  because  the  mercaptols 
resist  oxidation.  The  compounds,  unless  otherwise 
specified,  are  oils  without  unpleasant  odour.  Those 
for  which  no  b.  p.  is  given  decompose  on  heating. 

y -Ethoxy propyl  mercaptan,  b.  p.  52 — 54°/20  mm.,  is 
prepared  by  treating  y-bromopropyl  ethyl  ether  with 
potassium  hydrogen  sulphide;  when  treated  with 
dilute  alcoholic  sodium  hydroxide  and  benzyl  chloride, 
it  yields  y-elhoxypropyl  benzyl  sulphide,  b.  p.  161°/18 
mm.,  which  is  oxidised  by  hydrogen  peroxido  to  the 
corresponding  sulphone,  m.  p.  45 — 46°.  When 
y-ethoxypropyl  mercaptan  is  dissolved  in  acetone  and 
the  solution  heated  with  zinc  chloride,  acetone  di-y- 
eihoxypropylmcrcaptol  (iso propylidene  di-y-ellwxy- 
propyl disulphide),  CMc2[S-[CH2]3-OEt]2,  is  formed. 
An  analogous  product  is  formed  when  methyl  ethyl 
ketone  is  used,  or  is  prepared  also  by  ethylating  (with 
ethyl  sulphate)  the  corresponding  dihydroxymercaptol 
(see  below).  By  treating  y-ehloropropyl  alcohol  with 
sodium  hydrogen  sulphide  y-hydroxypropyl  mercaptan, 
b.  p.  85 — 90°/15  mm.,  is  obtained.  It  yields  a 
dibenzoate,  and,  when  heated  with  fuming  hydro¬ 
chloric  acid,  y-lhiolpropyl  y-chloropropyl  sulphide, 
the  benzoate  of  which  is  described.  yy-Dihydroxy- 
propyl  disulphide  is  obtained  by  oxidising  the  mer¬ 
captan  with  sodium  hydroxide  and  iodine.  Its  di¬ 
benzoate  is  described.  y-Hydroxypropyl  benzyl  sul¬ 
phide  has  b.  p.  185 — 188°/20  mm.  (slight  decomp.)  and 
also  affords  a  benzoate,  iso  Propylidene  di-y-hydroxy- 
propyl  disulphide  and  its  dibenzoate,  and  the  corre¬ 
sponding  mercaptols  from  methyl  ethyl  ketone  and 
benzaldehyde,  and  their  dibenzoates,  are  also  described. 
The  diacetate  of  P- hydroxy  ethyl  mercaptan  (Bennett, 
J.C.S.,  1921,  119,  423)  has  b.  p.  118— 120°/25  mm. 
P -Ethoxyethyl  mercaptan,  which  is  obtained  in  poor 
yield  owing  to  side  reactions,  diethylene  disulphide 
and  other  products  being  formed,  has  b.  p.  37 — 40°/15 
mm.  The  corresponding  disulphide,  which  also  is  a 
by-product,  has  b.  p.  150 — 152°/15  mm.  p- Ethoxy¬ 
ethyl  benzyl  sulphide  has  b.  p.  146°/16  mm.,  and  is 
oxidised  to  the  corresponding  sulphone,  m.  p.  53° 
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(Fromm  and  Jorg,  A.,  1925,  i,  352).  iso Butylidcne 
di-$-ethoxy ethyl  disulphide  is  described. 

When  dichioroacetone  interacts  with  mercaptans, 
the  chlorine  atoms,  and  not  the  ketonic  group,  take 
part.  An  alternative  way  of  obtaining  the  sulphones 
referred  to  above  is  therefore  not  feasible,  a y-Di- 
ethylthiolacetone,  from  dichioroacetone  and  ethyl 
mercaptan,  has  b.  p.  117 — 121°/15  mm.  (semicarb- 
azone,  m.  p.  98 — 99°,  dimethiodide,  m.  p.  182°) ;  it 
is  accompanied  by  xfifiy-teirathioethylpropane,  b.  p. 
51 — 53°/15  mm.,  which  is  the  chief  product  when  an 
excess  of  ethyl  mercaptan  is  used. 

W.  A.  Silvester. 

Methyltrichloromethylsulphur  chloride.  Chem. 
Fabr.  Schering. — See  B.,  1926,  38. 

W-Dichlorodipropyl  sulphide.  G.  M.  Bennett 
and  A.  L.  Hock  (J.C.S.,  1925,  127,  2671—2677).— 
The  action  of  sodium  sulphide  on  y-chloropropyl 
alcohol  yielded  yy'-dihydroxydi  propyl  sulphide  (bis- 
phenylur ethane,  m.  p,  146 — 148°),  and  this  on  chlorin¬ 
ation  gave  yy  -dichlorodipropyl  sulphide,  b.  p.  162°/43 
mm.,  df  (vac.)  1-175,  1-5075,  which  formed  a 

compound  with  platinic  chloride,  m.  p.  83-5 — 85°,  and 
an  unstable  dibromide.  The  chloro-sulphide  gave  on 
oxidation  yy'-dichlorodipropylsulphone,  m.  p.  66°, 
and  with  methyl  iodide  and  mercuric  iodide  yielded 
dichlorodipropybnethylsulphonium  mercuri -iodide,  m.  p. 
84 — 88°.  When  heated  with  phenol  and  sodium 
ethoxide,  the  chloro-sulphide  formed  yy  -diphenozy- 
dipropyl  sulphide,  m.  p.  45°,  and  similarly  yy'-di- 
p-tolyloxydipropyl  sulphide,  m.  p.  50 — 52°,  was 
obtained.  With  piperidine,  yy  -dipipcridinodipropyl 
sulphide  ( picrate ,  m.  p.  200°)  was  formed.  The  rates 
of  reaction  of  (3(3'-dichlorodiethyl  and  yy'-dichloro- 
dipropyl  sulphides  with  alcoholic  alkali  are  approxim¬ 
ately  as  60  :  1.  B.  W.  Anderson. 

Isomerism  in  compounds  containing  two 
similar  asymmetric  sulphur  atoms.  E.  Wede¬ 
kind  (Ber.,  1925,  58,  [. B ],  2510— 2518).— Diethyl 
ethyleno  sulphide  slowly  unites  with  methyl  iodide  at 
the  atmospheric  temperature  to  yield  ethylene- 
dimethylethylsulphonium  iodide,  C2H4(SMeEt-I)2, 
which  is  separable  by  crystallisation  from  dilute 
alcohol  into  a  sparingly  soluble  a -salt,  decomp.  154°, 
and  a  more  freely  soluble  $-salt,  m.  p.  123 — 124°. 
Measurable  crystals  have  not  been  obtained,  but  the 
compounds  are  sharply  differentiated  from  one 
another  by  crystalline  form  and  solubility  in  75% 
alcohol.  It  remains  uncertain  whether  the  isomerism 
persists  in  a  series  of  salts ;  those  of  the  two  series  do 
not  appear  to  differ  from  one  another  markedly  in 
appearance  or  temperature  of  decomposition,  but 
complete  identity  cannot  be  assumed,  since  measurable 
crystals  have  not  been  obtained,  and  instances  are  on 
record  in  which  isomeric  salts  decompose  at  the  same 
temperature.  The  following  salts  have  been  obtained 
from  the  a-  and  (5-iodides  :  mercuric  chloride  com¬ 
pound,  C8H20S2Hg2Cl6,  m.  p.  191°;  cadmium  iodido 
compound,  GgH^SaCdlj,  decomp,  147 — 148°;  chloro- 
platinate,  decomp.  236°  after  softening;  chloroaurate, 
GgHjoSoAu.iClg,  decomp.  225° ;  picrate,  decomp.  170° ; 
perchlorate,  decomp.  227°.  The  (5-perchlorate  appears 
to  dissolve  in  water  rather  more  freely  than  the 


a-perchlorate.  Attempts  to  resolve  the  salts  by  means 
of  d-camphorsulphonic  acid  or  cZ-bromocamphor- 
7r-sulphonic  acid  gave  negative  results  on  account  of 
experimental  difficulties.  The  d -camphorsidphonatc 
from  the  a-iodide  has  m.  p.  183°,  whereas  the  corre¬ 
sponding  salt  from  the  (3-iodide  has  m.  p.  189 — 190°. 
The  d-bromocamphor-K-sulphonates  of  the  a-  and 
P-series  have  m.  p.  157 — 159°  and  160°  (indef.), 
respectively;  the  a-salt  crystallises  in  long  needles 
which,  when  preserved  beneath  the  mother-liquor, 
become  transformed  into  thick,  coarse  prisms.  An 
actual  interconversion  of  the  salts  of  the  two  series 
could  not  be  achieved. 

Diethyl  trimethylene  disulphide,  b.  p.  228 — 231°, 
is  converted  by  methyl  iodide  into  the  corresponding 
sulphonium  iodide,  C9H22I2S2,  m,  p.  (indef.)  112°, 
which  could  not  be  separated  into  two  possible 
isomerides.  H.  Wren. 


Acid  and  salts  strongly  absorbing  ultra-violet 
rays.  T.  Suzuki  and  S.  Sakurai. — See  B.,  1926,  76. 

Acetato-  and  formato-cations  of  cadmium, 
manganese,  lead,  and  the  alkaline-earth  metals. 
R.  Weinland  and  H.  Schlaich  (Z.  anorg.  Chem., 
1925,  150,  35 — 46). — The  following  complex  salts  of 
cadmium  acetate  are  described  : 

[Cd2(0Ac)2](0Ac)(C104),3H20 ; 
[Cd2(0Ac)2](N03)2,3H20 ;  [Cd3(0Ac)4](C104)2,2H20 ; 

[Cd2(0Ac)2][0-C6H2(N02)3]2,CH3-C02H,3H20; 

[Cd2(OAc)2](O-C6H4-NO2)2,2OH-C0H4-NO2,CH3-CO2H, 

6HzO ; 

[Cd2(HC02)2][0-C6H2(N02)3]2,6H20. 

The  first  three  are  obtained  by  mixing  cadmium 
acetate  and  the  appropriate  acid  in  aqueous  solution, 
but  the  picrates  and  p-nitrophenoxides  are  obtained 
fron  concentrated  acetic  or  formic  acid.  A  picrate  of 
manganese  acetate,  [Mn2(0Ac)2][0-C6H2(N02)3]2,  and 
the  following  p-nitrophenoxides  are  similarly  obtained  : 

[Mn3(0Ac)4](0-C6H4:N02)2,CH3-C02H,9H20; 

[Pb2(0Ac),](0-C6H4-N02)„2CH3-C02H, 

[Ba2(0Ac)„](0“C6H4-N02)2,2CH3-C02H,6H20; 

[Sr2(0Ac)2](0-C6H4-N02)2,2CH3-C02H,6H20 ; 

[Ca2(0Ac)2](0-C6H4-N02)2,2CH3-C02H,4H20. 

A.  Geake. 

a-Ethyloctoic  acid  and  its  esters.  A.  W.  Dox 
(J.  Amer.  Chem.  Soc.,  1925,  47,  3008 — 3009). — dl-a- 
Eihyloctoic  acid,  b.  p.  252 — 255°,  d25  0-8905,  is  obtained 
in  practically  quantitative  yield  by  distilling  ethyl- 
hexylmalonic  acid  (cf.  A.,  1924,  i,  1037).  The 
following  esters  were  prepared  :  methyl,  b.  p.  213 — 
215° ;  ethyl,  b.  p.  221 — 223°,  d25  0-8580 ;  propyl,  b.  p. 
238 — 240°,  d25  0-8578;  and  n -butyl,  b.  p.  255 — 257°, 
d25  0-857 1 .  The  first  two  esters  do  not  react  with  cold, 
saturated,  alcoholic  ammonia.  F.  G.  Willson. 

Evolution  of  hydrogen  peroxide  from  oils  on 
exposure  to  light.  G.  F.  A.  Stutz,  H.  A.  Nelson, 
and  F.  S.  Schmutz. — See  B.,  1926,  20. 


Decomposition  of  oxalic  acid  by  acetic 
anhydride.  E.  L.  Whitford  (J.  Amer.  Chem.  Soc., 
1925,  47,  2934 — 2938). — The  decomposition  of  oxalic 
acid  in  acetic  anhydride  solution  is  a  reaction  of  the 
first  order,  &25=0-0128,  &35=0-0375,  and  X:45=0-1105. 
The  decomposition  is  not  catalysed  by  carbamide, 
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pyrrole,  aniline,  phenylhydrazine,  or  aceto-,  propio-, 
or  butyro-nitriles.  Impure  picoline,  lutidine,  and 
collidine  increase  the  rate  of  decomposition.  The 
addition  of  pyridine  also  increases  the  rate  of  decom¬ 
position,  but  causes  the  temporary  separation  of 
pyridine  hydrogen  oxalate,  which  disappears  as  the 
reaction  proceeds.  The  insolubility  of  this  oxalate 
of  pyridine  in  acetone,  in  comparison  with,  those  of 
pyridine  derivatives,  renders  it  suitable  for  the 
isolation  of  small  quantities  of  pure  pyridine  from  the 
commercial  material.  In  pyridine  solution,  1  mol.  of 
acetic  anhydride  brings  about  the  decomposition  of 
1  mol.  of  oxalic  acid,  indicating  the  probable  form¬ 
ation  of  an  intermediate  compound  between  the  two, 
the  decomposition  then  being  formulated  H2C204+ 
Ac20  =^=  H2C204,Ac20  — >-  C0+C02+2H0-Ac.  The 
reaction-velocity  constants,  in  pyridine  solution,  are 
independent  of  the  amount  of  acetic  anhydride  added. 

F.  G.  Willson. 

Uranyl  oxalate.  A.  Raynaud  (Bull.  Soc.  chim., 
1925,  [iv],  37,  1375 — 1376). — The  original  work  of  the 
author  (A.,  1912,  i,  535)  was  corrected  by  a  later  paper 
(Soc.  Sci.  Phys.  Nat.  Bordeaux,  Meeting  on  March  26, 
1914),  which  anticipates  and  confirms  the  results  of 
Colani  (A.,  1925,  i,  1235)  on  the  hydration  and 
dehydration  of  uranyl  oxalate.  W.  Hume-Rothery. 

Formation  and  growth  of  silver  nuclei  in  the 
decomposition  of  silver  oxalate.  J.  T.  Mac¬ 
donald  and  C.  N.  Hinshelwood. — See  this  vol.,  134. 

Aluminioxalates  of  some  optically  active  bases. 
T.  B.  Child,  E.  Roberts,  and  E.  E.  Turner  (J.C.S., 
1925,  127,  2971 — 2972). — By  the  action  of  barium 
aluminioxalate  on  the  sulphate  of  the  base,  strychnine 
aluminioxalate,  [a]^  —24-0°  to  —  2T0°,  was  prepared, 
and  similarly  1-menlhylatnine  aluminioxalate,  [a];) 
—28-5°,  and  l-phenylelhylamine  aluminioxalate,  [«]” 
—3-00°,  were  obtained.  Recrystallisation  of  these 
compounds  gave  no  evidence  of  resolution.  Potassium 
distrychnine  aluminioxalate  and  dipola-ssium  d-phenyl- 
elliylamine  aluminioxalate  gave  no  better  results. 
Cinchonidine  aluminioxalate  was  obtained  as  a  gummy 
solid.  B.  W.  Anderson. 

Ethyl  yy-diethoxyacetoacetate  as  a  reagent  for 
the  synthesis  of  glyoxalines.  E.  W.  Rugeley  and 
T.  B.  Johnson  (J.  Amer.  Chem.  Soc.,  1925,  47, 
2995 — 3002). — For  the  preparation  of  ethyl  yy-di¬ 
ethoxyacetoacetate,  moist  silver  diethoxyacetoacetate 
may  be  agitated  for  12  hrs.  with  ethyl  iodide  in  moist 
ether  at  the  ordinary  temperature  (cf.  Johnson  and 
Cretcher,  A.,  1915,  i,  1002;  1916,  i,  756).  Synthesis 
of  this  ester  could  not  be  accomplished  by  the  method 
of  Hamel  (A.,  1921,  i,  537).  When  treated  with 
nitrous  acid  (cf.  Jovitschitsch,  A.,  1895,  i,  447),  the 
ester  yields  an  isonifroso-derivative,  decomposing 
when  heated,  which  could  not  be  reduced  to  the 
corresponding  amino.  Ethyl  a-bromo-yy-dielhoxy- 
acctoacetate,  decomposing  when  heated,  appears  to  be 
formed  by  the  action  of  bromine  in  carbon  disulphide 
on  the  above  ester.  It  does  not  react  with  carbamide, 
and  the  products  of  reaction  with  ammonia  could  not 
be  purified.  Treatment  with  hydrogen  bromide 
affords  ethyl  a-bromoglyoxalacetale,  in.  p.  119°.  Con¬ 
densation  of  ethyl  yy-diethoxyacetate  or  ethyl 


formate  with  ethyl  hydantoate,  or  of  the  first-named 
■with  ethylurethane  acetate,  in  presence  of  sodium 
cthoxide,  could  not  be  accomplished.  When  treated 
with  chlorodimethyl  ether,  ethyl  sodio-yy-diethoxy- 
acetoaectate  affords  ethyl  a-mcthoxymclhyl-yy-diethoxy- 
acetoacelale,  b.  p.  130°/4  mm.,  nn  1-4387.  Diethyl 
yy-diethoxyacetosuccinate,  b.  p.  156°/3  mm.,  n21 1-4370, 
is  obtained  by  alkylation  of  ethyl  yy-diethoxyaceto- 
acetatc  with  ethyl  chloroacetato,  or  by  application  of 
the  Claiscn  reaction  to  the  former  with  diethyl 
succinate.  It  yields,  on  hydrolysis  with  barium 
hydroxide,  succinic  acid  [identified  as  its  benzyl- 
>p- tliiocarbamide  salt  (+ 2HaO),  m.  p.  153°],  and  glyoxal- 
propionic  acid,  a  small  proportion  of  the  latter  being 
also  obtained  on  hydrolysis  with  sulphuric  acid  or 
sodium  hydroxide.  The  bearing  of  these  results  on 
the  production  of  therapeutically  valuable  glyoxaline 
derivatives  is  discussed.  F.  G.  Willson. 

Formation  of  citric  acid  from  gluconic  acid  by 
moulds.  C.  Wehmer  (Ber.,  1925,  58,  [J3],  2616 — 
2619). — Calcium  gluconate  is  converted  by  a  species 
of  Aspergillus  niger  (strain  8  of  A.,  1924,  i,  12S2)  into 
citric  acid  and  smaller  amounts  of  oxalic  acid,  whereas 
oxalic  acid  is  almost  exclusively  produced  by  A .  niger 
cinnamomeus.  Additional  confirmation  is  thus 
given  to  the  hypothesis  that  the  oxidative  degradation 
of  sugar  follows  the  course  dextrose  — >•  gluconic 
acid — citric  acid — >  oxalic  acid — >  carbon  dioxide, 
but  the  mechanism  of  the  formation  of  citric  acid 
remains  unexplained.  H.  Wren. 

Formation  of  citric  acid  from  gluconic  acid 
by  Aspergillus.  R.  Schreyer  (Ber.,  1925,  58,  [li], 
2647;  cf.  Falck  and  Kapur,  A.,  1924,  i,  917). — Citric 
acid  is  formed  by  the  action  of  A.  fumaricus  on  15%, 
but  not  on  10%  solutions  of  calcium  gluconate. 

H.  Wren. 

Constitution  of  a-ketogluconic  acid.  M.  Honig 
(Ber.,  1925,  58,  \B],  2644—2646;  cf.  Honig  and 
Tempus,  A.,  1924,  i,  712). — In  reply  to  van  Niel  and 
Hooft  (A.,  1925,  i,  1237),  the  author  accepts  the 
possibility  of  the  non- homogeneity  of  the  yeast  used 
in  the  fermentation  of  a-ketogluconic  acid,  but 
maintains  the  identity  of  the  d-arabinose  produced 
thereby,  which  does  not  rest  solely  on  the  isolation  of 
the  osazone,  but  also  on  the  oxidation  of  the  carbo¬ 
hydrate  to  carbon  dioxide  and  d-arabonic  acid, 
isolated  as  the  calcium  and  phenylhydrazine  salts. 
The  relationship  of  the  a-ketogluconic  acid  to  the 
product  obtained  by  Bertrand  (A.,  1904,  ii,  760)  and 
by  Kiliani  (A.,  1922,  i,  1111)  remains  undecided. 

The  substance,  C18H2406isT4,  described  ( loc .  cit.)  as 
the  osazone  of  a-ketoglutaric  acid  is  identified  as  the 
phenylhydrazone  of  the  phenylhydrazide  of  the  kelonic 
acid.  H.  Wren. 

Electrolytic  reduction  of  aldehydes.  I.  Form¬ 
aldehyde  and  acetaldehyde.  G.  Shima  (Mem.  Coll. 
Sci.  Kyoto,  1925,  9,  183 — 196). — The  electrolytic 
reduction  of  formaldehyde  and  acetaldehyde  yields 
in  each  case  80 — 90%  of  the  corresponding  alcohol, 
but  the  current  efficiency  in  the  former  case  is  52%  as 
against  80%  in  the  latter.  The  concentration  of  the 
aldehyde  must  not  be  high,  on  account  of  possible 
polymerisation.  Reduction  of  acetaldehyde  to  ethyl 
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alcohol  is  best  carried  out  at  20°,  using  10 — 15% 
sulphuric  acid  solution,  a  lead  cathode,  and  a  current 
density  of  3-5 — 4  amp. /cm.2  The  aldehyde  con¬ 
centration  should  be  kept  at  about  5%. 

B.  W.  Anderson. 

Assimilation  hypothesis.  D.  Vorlander  (Bor., 
1925,  58,  [B],  2650—2658). — Previous  results  on  tho 
production  of  formaldehyde  and  oxygen  from  carbon 
dioxide  and  water  under  the  influence  of  light  in  the 
absenco  of  protoplasm  or  organised  matter  are 
contradictory,  possibly  on  account  of  reversibility  of 
the  reaction.  Attempts  are  described  to  remove 
the  formaldehyde  as  produced  by  precipitating  it 
with  5  :  o-dimethylcyc/ohcxanc-1  ;  3-dione.  Negative 
results  are  obtained  when  water  saturated  with 
5  :  5-dimcthylcyc/ohcxanc- 1  :  3-dionc  is  treated  with  a 
current  of  carbon  dioxide  for  months  in  sunlight  or 
daylight  or  for  weeks  in  the  light  from  a  mercury- 
quartz  arc.  Reaction  is  not  induced  by  the  presenco 
of  salts,  alkalis,  acids,  uranyl  sulphate,  cerium 
carbonate  or  chloride,  titanous  sulphate,  ferrous 
sulphate,  or  pyridine.  H.  Wren. 

Aldehyde  acetal  of  methylglyoxal.  C.  Neuberg 
and  0.  Dalmer  (Biochem.  Z.,  1925,  162,  488 — 4S9). 
— Commercial  dichloroacctic  acid  can  be  used  in  the 
preparation  of  ethyl  diethoxyacetate,  since  tho  mono- 
and  di-ethoxy-esters  arc  readily  separable  by  fraction¬ 
ation.  *  P.  W.  Clutterbuck. 

Reduction  of  ketones  in  presence  of  platinum- 
black.  M.  Faillebin  (Compt.  rend.,  1926,  182, 
138 — 140). — See  this  vol.,  50. 

Claisen  reaction.  G.  T.  Morgan  and  E.  Holmes 
(J.C.S.,  1925,  127,  2891— 2896).— The  higher  methyl 
monoketoncs,  C„H2n+1*COCH3,  from  n=l  to  w=19, 
condense  normally  with  ethyl  acetate,  giving  a 
satisfactory  yield  of  ay-diketone, 

CnH2n+1-CO-CH2-CO-CH3. 

The  acids  C„H.,n+1-C02H,  where  n=  10, 12,  14,  and  18, 
are  obtained  by  oxidising  the  methyl  ketone  of  the 
next  higher  acid  and  are  isolated  as  barium  salts. 
The  method  consists  in  condensing  the  ketone, 
prepared  by  distillation  of  tho  barium  salt  of  the 
corresponding  fatty  acid  with  barium  acetate,  with 
sodium  and  ethyl  acetate,  acidifying  with  acetic  acid, 
and  isolating  the  co-ordinated  copper  derivative  of 
the  diketone,  from  which  treatment  with  sulphuric 
acid  in  presence  of  ether  liberates  the  diketone  itself. 
The  following  are  described  :  n-ocloylacelone,  b.  p. 
248°/755  mm.,  118°/5  mm.,  copper  salt,  m.  p.  118°; 
n -nonoylacelonc,  b.  p.  150°/15  mm.,  copper  salt,  m.  p. 
115-5°;  M-decoylacetonc ;  n-undecoylacetone,  m.  p. 
28°,  copper  salt,  m.  p.  112°;  n-dodecoylacetone,  m.  p. 
31 — 32°,  copper  salt,  m.  p,  112-5°;  n -tridecoylacetone, 
m.  p.  35°,  copper  salt,  m.  p.  111° ;  n-telradecoylacetone, 
m.  p.  39°,  copper  salt,  m.  p.  112° ;  n -pcntadecoylacelonc, 
m.  p.  42°,  copper  salt,  m.  p.  111°;  n-hexadecoyl- 
aceionc,  m.  p.  49°,  copper  salt,  m.  p.  112°;  n -hepta- 
dccoylacetone,  m.  p.  51°,  copper  salt,  m.  p.  112°; 
n-octadecoylacetone,  m.  p.  52-5°,  copper  salt,  m.  p.  113°; 
n-nonadecoylacetone ,  m.  p.  55°,  copper  salt,  m.  p. 
112-5° ;  n-eicosanoylacetone,  m.  p.  57°,  copper  salt,  m.  p. 
114°.  The  influence  of  lengthening  the  carbon 
chain  on  the  b.  p.  of  the  lower  dikctoncs,  m.  p.  of 


the  higher  members,  and  fusibility  of  their  copper 
salts,  is  shown  in  the  form  of  graphs.  The  blue 
colour  of  the  copper  salts  becomes  less  pronounced  as 
the  scries  is  ascended.  Probably  the  whole  series  of 
diketones  would  condense  with  tellurium  tetra¬ 
chloride  (cf.  this  vol.,  188).  F.  M.  Hamer. 

Dynamic  isomerism.  XX.  Amphoteric  sol¬ 
vents  as  catalysts  for  the  mutarotation  of  the 
sugars.  T.  M.  Lowry  and  I.  J.  Faulkner  (J.C.S., 
1925,  127,  2883—2887;  cf.  A.,  1925,  i,  886).— A 
mixture  of  pyridine  with  twice  its  weight  of  water  gives 
a  maximum  velocity  of  mutarotation  for  dextrose, 
or  for  tetramethylglucose,  which  is  twenty  times  as 
great  as  the  velocity  for  a  solution  of  the  sugar  in  pure 
water.  Neither  pyridine  nor  cresol  has  appreciable 
catalytic  properties  when  water  is  not  present,  but  a 
mixture  of  two  parts  of  cresol  to  one  part  of  pyridine 
is  twenty  times  more  active  than  is  water  in  promoting 
the  mutarotation  of  tetramethylglucose.  The  great 
activity  of  the  mixed  solvent  is  attributed  to  its 
amphoteric  character.  It  is  concluded  that,  for  a 
proton  within  the  sugar  molecule  to  change  its 
position,  it  is  necessary  to  supply  a  medium  into  which 
a  proton  can  escape  and  from  which  a  proton  can  be 
provided.  This  theory  is  supported  by  the  fact  that 
tho  only  substances  known  to  act  as  catalysts  for  the 
mutarotation  of  the  sugars  possess  cither  acidic  or 
basic  properties  or  both.  Acetone  and  ethyl  acetate, 
even  in  presence  of  water,  do  not  accelerate  muta¬ 
rotation.  F.  M.  Hamer. 

Mechanism  of  carbohydrate  oxidation.  I. 
Dextrose,  d-mannose,  lsevulose,  d-  and  i-ara- 
binose,  and  dl-glyceraldehyde.  W,  L.  Evans, 
C.  A.  Buejiler,  C.  D.  Looker,  R.  A.  Crawford, 
and  C.  W.  Holl  (J.  Amer.  Chem.  Soc.,  1925,  47, 
3085 — 3098). — When  the  above  compounds  are 
oxidised  by  dilute  aqueous  potassium  permanganate, 
tho  product,  in  neutral  solution,  is  carbon  dioxide  in 
practically  quantitative  yield.  In  alkaline  solution, 
oxalic  acid  and  a  volatile  acid  (probably  acetic)  are 
also  formed.  Elevation  of  temperature  of  oxidation 
results  generally  in  increase  of  carbon  dioxide,  and 
decrease  of  oxalic  acid,  in  the  product.  Results  at 
50°  are  identical  for  dextrose,  kevulosc,  and 
d-mannose,  and  at  75°  for  dextrose  and  lsevulose, 
which  affords  a  verification  of  the  results  of  de  Bruyn 
with  regard  to  the  action  of  alkalis  on  these  carbo¬ 
hydrates;  it  is  concluded  that  these  identities 
must  be  due  to  equilibria  in  aqueous  solution  leading, 
from  either  carbohydrate,  to  the  same  active  com¬ 
ponent,  in  accordance  with  the  views  of  Nef.  At 
50 — 100°,  with  increasing  concentrations  of  alkali, 
the  yield  of  oxalic  acid  from  lsevulose  reaches  a 
maximum,  a  minimum,  and  a  second  maximum,  the 
yield  of  carbon  dioxide  varying  conversely.  It  is 
concluded  that  this  is  due  to  the  intermediate  form¬ 
ation,  in  amount  varying  with  the  alkali  concentration, 
of  formaldehyde,  glycollaldehydc,  and  glyccraldehyde, 
the  first  being  oxidised  to  carbon  dioxide,  and  tho 
last  two  to  oxalic  acid  and  carbon  dioxide.  The 
second  maximum  of  oxalic  acid  is  ascribed  to  the 
intermediate  formation  of  lactic  acid. 

F.  G.  Willson. 


ORGANIC  CHEMISTRY. 


149 


Mechanism  of  carbohydrate  oxidation.  II. 
Oxidation  of  d-galactose.  W.  L.  Evans  and  C.  A. 
Bubbler  (J.  Amor.  Chem.  Soc.,  1925,  47,  3098 — 
3101 ;  cf.  preceding  abstract). — The  oxalic  acid- 
carbon  dioxide  ratio  in  the  product  of  oxidation  of 
(i-galacto.se  varies  with  the  alkalinity,  owing  to  tho 
shifting  of  the  equilibria  between  the  above  carbo¬ 
hydrate  and  its  isomerides  with  varying  alkalinity. 
With  increase  in  alkalinity,  the  above  ratio  tends  to 
become  identical  for  dextrose  and  d-galactose,  a 
result  ascribed  to  the  increasing  predominance  of 
glyceraldehyde  in  the  equilibria  derived  from  both 
carbohydrates.  As  elevation  of  temperature  shifts 
the  equilibria  also  in  the  direction  of  glyceraldehyde, 
it  also  tends  to  identity  in  the  oxalic  acid-carbon 
dioxide  ratio  in  the  oxidation  products  from  the  two 
carbohydrates.  P.  G.  Willson. 

Mechanism  of  carbohydrate  oxidation.  III. 
Oxidation  of  the  hexitols  d-mannitol,  d-sorbitol, 
and  dulcitol.  W.  L.  Evans  and  C.  W.  Holl  (J. 
Amer.  Chem.  Soc.,  1925,  47,  3102 — 3105 ;  cf.  preceding 
abstracts). — The  oxidation  of  the  above  hexitols  by 
aqueous  potassium  permanganate  yields  results 
qualitatively  similar  to  those  reported  for  dextrose 
and  galactose ;  it  is  concluded  that  the  oxidation 
proceeds  through  the  intermediate  formation  of 
aldohexoses.  F.  G.  Willson. 

Oxidation  of  dextrose  by  means  of  copper  in 
sodium  carbonate  solution  (Soldaini's  reagent). 
F.  W.  Jensen  and  F.  W.  Upson  (J.  Amer.  Chem.  Soc., 
1925,  47,  3019 — 3024). — Copper  chloride  (275  g.)  was 
added,  in  aqueous  solution,  to  an  aqueous  solution  of 
sodium  carbonate  (275  g.,  anhydrous).  Dextrose 
(25  g.)  was  then  added,  the  mixture  diluted  to  2500 
c.c.,  and  vigorously  agitated  at  100°  until  precipit¬ 
ation  of  cuprous  oxide  was  complete,  the  reaction 
requiring  about  8  hrs.  After  removal  of  the  cuprous 
oxide,  the  filtrate  was  acidified  with  hydrochloric  acid 
and  excess  of  copper  removed  as  sulphide,  the  filtrate 
from  this  being  then  evaporated  at  50 — 70°/20 — 30 
mm.,  and  the  residue  freed  from  volatile  acids  by 
several  distillations  to  dryness  with  100-c.c.  portions 
of  distilled  water.  The  following  products,  in  amounts 
quoted,  were  in  this  way  obtained  from  200  g.  of 
dextrose.  Formic  acid,  30-86  g. ;  glycollic  acid, 
15-3  g. ;  gluconic  acid,  1 — 2  g. ;  mannonic  acid,  small 
amount ;  arabonic  acid,  6  g.,  isolated  as  the  brucine 
salt;  erythronic  acid,  3-6  g.,  isolated  as  the  brucine 
salt  and  identified  as  the  lactone;  dl-glyceric  acid, 
6-2  g.,  isolated  as  the  brucine  salt;  and  d-threonic 
acid,  trace.  These  products  differ  from  those 
obtained  by  oxidation  with  Fehling’s  solution  only  in 
the  relatively  smaller  amount  of  hexonic  acids  present 
in  tho  oxidation  product.  F.  G.  Willson. 

Behaviour  of  dextrose  and  certain  other 
carbohydrates  towards  dyes  and  towards 
potassium  ferricyanide  in  an  alkaline  medium. 
E.  Knecht  and  E.  Hibbert  (J.C.S.,  1925,  127, 
2854 — 2860). — In  the  presence  of  potassium  or 
sodium  hydroxide,  under  specified  conditions,  certain 
carbohydrates  are  oxidised  to  a  definite  degree  by 
methylene-blue  or  by  potassium  indigotintetra- 
L 


sulphonate,  tho  excess  of  which  is  titrated  with 
titanous  chloride.  The  amount  of  indigotin  reduced 
corresponds  with  3  atoms  of  oxygen  per  mol.  of 
dextrose,  galactose,  or  glucosamine  hydrochloride, 
4  atoms  per  mol.  of  lujvulosc,  31  per  mol.  of  invert- 
sugar,  and  6  per  mol.  of  maltose,  whence  it  appears 
that  maltose  has  undergone  hydrolysis.  2 : 2'-Bis- 
oxythionaphthendisulphonic  acid  behaves  similarly 
with  dextroso  and  lsevulose,  whilst  with  dextrose,  Ice  vil¬ 
lose,  and  glucosamine,  potassium  ferricyanide  gives  tho 
same  results  as  does  indigotin.  It  is  concluded  that 
dextrose  and  galactose  are  converted  into  tetrahydr- 
oxyhexanedicarboxylic  acids,  and  that  lsevulose  gives 
cquimolecular  proportions  of  a  mono-  and  a  di-carb- 
oxylic  acid.  On  using  potassium  ferricyanide  to 
oxidise  dextrose,  titration  with  alkali  yields  results 
which  confirm  the  hypothesis  that  a  dicarboxylic  acid 
is  formed.  Use  of  an  alkali  carbonato  and  hydrogen 
carbonate  in  the  titration  of  dextrose  with  indigotin 
does  not  give  rise  to  a  higher  degree  of  oxidation.  If 
dextrose  or  lsevulose  is  boiled  for  2  min.  with  excess  of 
sodium  hydroxide,  tho  amount  of  alkali  neutralised 
corresponds  with  2  mols.  of  lactic  acid.  Glycuronic 
acid  can  be  determined  volumetrically  by  means  of 
potassium  indigotintetrasulphonate,  or  by  the  osazone 
titration  method.  In  presence  of  alkali  hydroxide, 
kitone-blue  A  supplies  two  atomic  proportions  of 
oxygen  to  both  dextrose  and  lsevulose,  corresponding 
with  production  of  glycuronic  acid  and  hydroxy- 
gluconic  acid,  respectively;  by  superimposing  an 
indigotin  titration  on  the  kitone-blue  titration,  one 
more  atom  of  oxygen  is  taken  up  in  each  case. 
Itosinduline  2B  (or  G)  supplies  one  atomic  proportion 
of  oxygen  to  dextrose,  and  on  superimposing  a  methyl¬ 
ene-blue  titration  no  further  oxidation  occurs;  it  is 
suggested  that  gluconic  acid  is  the  oxidation  product, 

F.  M.  Hamer. 

Reducing  power  of  methylated  sugars.  G. 
Zempl£n  and  G.  Braun  (Ber.,  1925,  58,  [if],  2566 — 
2570). — A  method  is  described  for  tho  identification 
of  partly  methylated  sugars  if  obtained  in  small 
amount  by  the  hydrolysis  of  methylated  disaccharides 
and  thus  not  actually  isolable  in  substance.  The 
sugar  is  hydrolysed  with  boiling  2-5%  hydrochloric 
acid  for  3  hrs.  and  the  reducing  power  determined 
by  Bertrand's  method.  The  following  data  are 
obtained  on  the  basis  that  the  reducing  power  of 
dextrose=100 :  Pys-trimethyl-lsevoglucosan,  after 

hydrolysis,  10-6 ;  Pye-trimethylglucose,  9-8 ;  Pye-tri- 
methylmethylglucosidc,  after  hydrolysis,  9-4 ;  py£-tri- 
methylglucose,  27-1;  Pye£-tetramethylglucose,  13-6; 
Pys^-tetramethylmethylglucoside,  after  hydrolysis, 
12-5;  heptamethylmethylgentiobiosidc,  after  hydro¬ 
lysis,  12-1 ;  heptamcthylmethylcellobioside,  after 
hydrolysis,  20-2.  H.  Wren. 

Synthesis  of  Pye(or  PyS  )-trimethylglucose .  J.C. 
Irvine  and  J.  W.  H.  Oldham  (J.C.S.,  1925,  127, 
2729 — 2735). — The  constitution  of  Pys-trimethyl- 
glucose  has  been  confirmed  by  the  following  synthesis  • 
triacetylglucosan  was  converted  into  triacetyldi- 
bromoglucose ;  from  this  was  formed  triacetylmethyl- 
glucoside  bromohydrin,  which  with  alcoholic  ammonia 
yielded  methylglucoside  bromohydrin.  The  bromo- 
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hydrin  when  methylated  gave  a  mixture  from  which 
pure  trimethylmethylglucosido  bromohydrin  was 
isolated.  This,  when  heated  at  150°  with  alcoholic 
potassium  acetate,  gave  a  72%  yield  of  a  pure  crystal¬ 
line  trimethyl-fj-methylglucoside  identical  with  that 
obtainable  from  the  trimethylglucose  under  investig¬ 
ation.  In  the  glucoside  finally  obtained,  the  hydroxy- 
group  occupies  the  position  of  the  bromine  atom  in 
triaeetylmethylglucoside  bromohydrin,  and  as  Fischer 
reduced  the  latter  to  triacotylmethyh'sorhamnoside, 
the  group  must  be  in  the  £- position  and  the  methyl 
groups  in  the  corresponding  sugar  must  be  in  the 
positions  (3,  y,  and  e.  Hibromotriacetyl-glucose, 
-maltose,  and  -glucosan  are  all  convertible  into 
the  same  form  of  trimethylglucose. 

B.  W.  Anderson. 


Acetone  [isopropylidene]  compounds  of  sugars 
and  their  derivatives.  III.  Constitution  of 
P-diisopropylidenefructose.  H.  Ohle  [with  I. 
Roller  and  G.  Berend]  (Ber.,  1925,  58,  [2J],  2577 — 
2584;  cf.  A.,  1924,  i,  11G8). — To  elucidate  the 
structure  of  p-diisopropylidenefructosc  (loc.  cit.),  the 
compound  has  been  converted  by  the  methods  of 
Purdie,  Freudonberg,  and  Hixon,  and,  most  advan¬ 
tageously,  by  methyl  sulphate  and  sodium  hydroxide, 
into  B-diisopropylidenemethylfruclose,  m.  p.  48 — 49°, 
[a]2  — 3S-26°  in  alcohol,  -29-53°  in  chloroform,  and 
the  latter  substance  has  been  hydrolysed  with 
alcoholic  sulphuric  acid  at  38 — 40°.  The  specific 
rotation  of  the  solution  during  the  hydrolysis  varies 
in  the  manner  characteristic  of  (3-dij’sopropylidene- 
fructose,  thus  showing  that  structural  alteration  has 
not  occurred  during  methylation,  and  that  during 
removal  of  the  acetone  residues  the  derivative  of  an 
unstable  fructose  passes  into  the  derivative  of  a 
stable  form.  The  failure  of  the  resulting  methyl- 
fructose  to  solidify  in  contact  with  y-methylfructose 
’  (cf.  Irvine  and  Hynd,  J.C.S.,  1909,  95,  1220)  and 
its  inability  to  yield  an  osazonc  preclude  the  possi¬ 
bility  of  the  presence  of  the  methyl  group  in  the  y- 
or  ^-position,  and  hence 
CH.,011  the  annexed  formula  is  the 

only  possible  expression  of 
the  constitution  of  p-diiso- 
propylidencfructose.  Toob- 
]>CMe2  |  tain  evidence  of  a  positive 
nature,  p-diisopropylidene- 
fructose  has  been  oxidised 
by  potassium  permanganate 
in  aqueous  alkaline  solution,  whereby  an  acid, 
C12H1807,  is  obtained  which  retains  all  the  carbon 
atoms  of  the  parent  sugar.  The  acid  has  not  been 
obtained  crystalline,  but  is  characterised  as  the 
■potassium  salt,  C,2H1707K,H20,  [«]$  —31-75°  in 
water,  and  the  aniline  salt,  m.  p.  120°,  [a]i,’  —31-3° 
in  chloroform.  Removal  of  the  acetone  residues 
results  in  the  production  of  a  ketohexonic  acid,  of 
which  the  potassium  salt,  CeH907K,H20,  [ajg  —70° 
in  water,  brucine  salt,  C29H39011N'2l3H20,  [a]»  — 5G-9° 
in  water,  and  phenylhydrazine  salt  of  the  correspond¬ 
ing  phenylosazone,  C21H2805NT4,  m.  p.  102 — 103°,  are 
described.  The  acid  is  not  identical  with  the  expected 
a-kctogluconic  acid,  but  is  possibly  an  isomeride 
thereof.  H.  Wren. 
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Acetone  [isopropylidene]  compounds  of  sugars 
and  their  derivatives.  IV.  Constitution  of  di- 
acetonegalactose  [galactose  difsopropylidene 
ether].  H.  Ohle  and  G.  Berend  (Ber.,  1925,  58, 
[A],  2585 — 2589). — Even  under  the  mildest  experi¬ 
mental  conditions,  the  oxidation  of  galactose  difso- 
propylidene  ether  by  potassium  permanganate  pro¬ 
ceeds  less  definitely  than  that  of  p-diisopropylidene- 
fructose  (preceding  abstract),  yielding  oxalic  acid  in 
addition  to  dnsopropylidcnegalacturonic  acid,  m.  p. 
157°  {potassium  salt,  C12H17O7K,0-5H2O,  [a]'g  —61-09° 
in  water).  The  acid  is  hydrolysed  to  d-galacturonic 
acid,  which  could  not  be  caused  to  crystallise;  the 
specific  rotation,  as  judged  from  the  behaviour  of 
the  barium  salt  dissolved  in  dilute  hydrochloric  acid, 
is  [a]g  +46-7°,  whereas  Ehrlich  gives  +53-4°  for  the 
pure  acid.  The  solution  does  not  exhibit  rnuta- 
rotation.  The  acid  gives  a  sparingly  soluble  basic 
lead  salt  and  a  characteristic  brucine  salt, 


^29^-30®  11^2, 

m.  p.  189°  (dccomp.j,  [ajg  -7-5°  in  water,  but  the 
characteristic  cinchonine  salt  could  not  be  obtained. 
With  phenylhydrazine  it  gives  the  phenylhydrazine 
salt  of  the  phenylosazone  of  d-galacturonic  acid, 
C24H2805N8,  m.  p.  140°  (decomp.).  The  behaviour 
of  the  acid  leaves  no  doubt  as  to  its  identity  with 
d-galacturonic  acid  (cf.  Svanberg  and  Bergman,  A., 
1924,  i,  1285),  and  thereby  establishes  the  presence 
of  the  terminal  -CH2-OH  group  in  galactose  diiso- 
propylidene  ether.  Contrary  to  Svanberg,  however, 
the  authors  do  not  accept  the  presence  of  an  ay-bridge 
in  the  sugar,  since  galactose  diisopropylidene  ether 
is  obtained  by  treatment  of  galactose  with  acetone 
in  the  presence  of  anhydrous 
copper  sulphate  (the  acetate 
of  galactose  diisopropylidene 
ether  has  m.  p.  108°,  [a]jj 
—48-08°  in  chloroform),  and 
in  these  conditions  it  is 
scarcely  possible  to  assume  a 
displacement  of  the  oxygen 
bridge  which  Haworth,  Ruell, 
1924,  125,  2468)  have  shown 
The  constitution  (I)  is  most 
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and  Westgarth  (J.C.S., 
to  be  in  the  ae-position. 

probable  for  galactose  diisopropylidene  ether. 

H.  Wren. 


Acetone  [diisopropylidene]  compounds  of 
sugars  and  their  derivatives.  V.  Constitution 
of  diacetonemannose  [mannose  diisopropylidene 
ether].  H.  Ohle  and  G.  Berend  (Ber.,  1925,  58, 
[jB],  2590 — 2592). — Mannose  diwopropylidene  ether 
is  very  readily  oxidised  by  potassium  permanganate 
in  dilute  aqueous-alkaline  solution,  but  the  action 
practically  ceases  when  one  atomic  proportion  of 
oxygen  has  been  utilised  and  potassium  d-diiso- 
propylidenemannonale,  C12H1807K,H20,  m.  p.  above 
210°  (decomp.),  [<*]“  —31-8°  in  water,  is  obtained  in 
more  than  80%  yield.  The  corresponding  free  acid 
could  not  be  isolated  on  account  of  the  readiness  with 
which  it  becomes  converted  into  d-diisopropylidene- 
7iumnonolacto7ic,  C12H1808,  m.  p.  126°,  [a]fj  +51°  in 
chloroform,  which  is  also  obtained  when  the  potassium 
salt  is  treated  with  benzoyl  chloride  in  the  presence 
of  pyridine.  The  acetone  residues  are  very  easily 
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removed  from  the  potassium  salt  by  means  of  toluenesulphonylglueose  isopropylidene  ether  is 
iV-sulphuric  acid,  yielding  d-mannono-  treated  with  an  excess  of  benzoyl  chloride  in  the 
lactone,  m.  p.  149 — 151°,  [ocj'f?  +54°  in  presence  of  pyridine,  one  of  the  p-toluenesulphonyl 
water.  The  constitution  of  mannose  groups  is  replaced  by  benzoyl,  and  since  the  product 
diisopropylidene  ether  is  thereby  is  not  identical  with  the  crystalline  e-p-toluenc- 
established,  and,  since  it  can  be  pre-  sulphonyl-£-benzoylglucose  isopropylidene  ether,  it  is 
pared  from  acetone  and  mannose  in  regarded  as  £-p -toluenesulphonyl-z-benzoylglucose  iso- 
the  presence  of  anhydrous  copper  sul-  propylidene  ether,  [<x]i>  — 29-6°  in  chloroform.  Con- 
phate,  the  similar  structure  (I)  may  be  iirmation  of  this  view  is  found  in  the  comparative 
assigned  to  mannose ;  this  is  contrary  difficulty  in  forming  the  di-p-toluenesulphonyl  com- 
to  the  conception  of  Haworth  (A.,  1925,  i,  1133),  pound,  for  which  a  large  excess  of  the  reagent  is 

who  has  assigned  the  amylene  oxide  structure  to  necessary,  and  in  the  very  ready  loss  of  a  p-toluenc- 

all  aldoses.  H.  Wren.  sulphonyl  group  by  the  hydrolysis  of  y-di-p-toluene- 

sulphonyl-£-benzoylglucose  isopropylidene  ether  by 
Acetone  (diisopropylidene)  compounds  of  alkali  hydroxide.  The  same  ease  of  replacement  is 

sugars  and  their  derivatives.  VI.  Acyl  deriv-  observed  in  the  hydrolysis  by  acid  of  e£-di-p-toluene- 

atives  of  monoacetoneglucose  [glucose  isopropyl-  sulphonylglucose  isopropylidene  ether,  which,  some- 
idene  ether].  H.  Okle  and  E.  Uickhatjser  (Ber.,  what  unexpectedly,  yields  a  compound,  [a],,  about 
1925,  58,  [B\'s  2593 — 2C06). — In  continuation  of  the  +38-6°,  regarded  as  £- p-toluenesutyhonylglucosc  an- 
authors’  work  on  tho  sulphates  and  benzoates  of  hydride, 

glucose  isopropylidene  ether  (A.,  1923,  i,  539;  1924,  I - 0 - 1 

i,  498),  it  is  found  that  the  p-toluenesulphonyl  CH,CH(0H),CH(0H),CH,CH,CH2-0-S02,C6H4Me. 
derivatives  resemble  the  sulphates  and  that  the  I - 0 _ - _ 1 

differences  observed  between  the  latter  compounds  A  third  p-toluenesulphonylglucose  iso propylidene  ether, 
and  the  benzoates  arc  therefore  to  be  ascribed  to  the  m.  p.  132°,  [a]i>  +34-3°  in  chloroform,  is  prepared  by 
presence  of  the  sulphur  atom.  the  action  of  a  large  excess  of  p-toluenesulphonyl 

y-p-Toluenesulphonylglucose  iso propylidene  ether  is  chloride  on  glucose  isopropylidene  ether  dissolved  in 
prepared  as  an  amorphous  substance,  [a]]?  —11-65°  a  boiling  mixture  of  pyridine  and  chloroform, 
in  chloroform,  by  the  partial  hydrolysis  of  y-p-toluene-  y-Benzoylglucose  isopropylidene  ether  is  obtained 
sulphonylglueose  diisopropylidene  ether  (Freuden-  from  the  corresponding  diisopropylidene  ether  by  a 
berg  and  Ivers,  A.,  1922,  i,  523)  with  aqueous  acetic  modification  of  the  method  of  Fischer  and  Noth  (A., 
acid;  it  is  readily  reconverted  by  acetone  in  the  1918,  i,  225).  Attempts  to  transform  glucose  iso- 
presence  of  anhydrous  copper  sulphate  into  3-p-toluene-  propylidene  ether  into  a  dibenzoyl  derivative  were 
sulphonylglucose  diisopropylidene  ether,  and  does  only  partly  successful,  and  the  product  was  not 
not  exhibit  any  tendency  to  pass  into  the  £-isomeride  transformed  by  p-toluenesulphonyl  chloride  into  the 
in  the  presence  of  sodium  hydroxide  solution.  It  is  crystalline  y-p-toluenesulphonyl-e£-dibenzoylglucosc 
transformed  by  benzoyl  chloride  in  the  presence  of  isopropylidene  ether.  £-Benzoylglueose  isopropyl- 
pyridine  at  40°  into  the  amorphous  y-p-toluene-  idene  ether  is  transformed  by  benzoyl  chloride  in  the 
sulphonyl- ybenzoylglucose  diisopropylidene  ether,  Mi>  presence  of  pyridine  and  chloroform  into  e-p -toluene- 
— 11-21°  in  chloroform,  or  by  a  larger  proportion  of  su Ipho nyl- ybenzo ylglu case  iso propylidene  ether,  m.  p. 
the  acid  chloride  into  the  crystalline  y-p-toluene-  142°,  Mb  +9-34°  in  chloroform,  or  yz-di-p-toluene- 
sulphonyl-zt^-dibenzoylglucose  diisopropylidene  ether,  sulphonyl-^-benzoylglucose  isopropylidene  ether,  m.  p. 
m.  p.  156°,  Mb  -68-38°  in  chloroform.  With  113°,  [a]i>  +1-61°  in  chloroform,  according  to  the 
p-toluenesulphonyl  chloride  in  the  presence  of  chloro-  relative  proportion  of  the  reaetants.  In  general,  it 
form  at  40°,  it  affords  y£-di-p-toluenesulphonyl-  appears  that  the  primary  alcoholic  group,  if  free, 
glucose  iso propylidene  ether,  an  amorphous  substance,  reacts  most  readily  in  the  substitution  of  glucose 
Mu  -4-92°  in  chloroform,  which,  with  benzoyl  isopropylidene  ether.  If  the  ^-position  is  already 
chloride  and  pyridine,  gives  an  amorphous  compound  substituted,  the  acyl  group  enters  mainly  in  tho 
not  identical  with  ye-di-p-toluenesulpnonyl-f- benzoyl-  e-position.  The  preparation  of  y-monosubstituted 
glucose  isopropylidene  ether.  £-p-Toluenesulphonyl-  derivatives  does  not  appear  directly  possible. 
glucose  iso propylidene  ether,  m.  p.  108°,  [a]]]  —9-29°  H.  Wren. 

in  chloroform,  is  prepared  by  the  action  of  the  acid 

chloride  on  glucose  isopropylidene  ether  in  the  Reaction  of  laevulose  with  alanine.  C.  Neu- 
presence  of  pyridine  and  chloroform;  with  benzoyl  berg  and  M.  Kobel  (Biochem.  Z.,  1925,  162,  496 — 
chloride  and  pyridine,  it  affords  amorphous  £-p-<oZw-  501). — When  a  Ifevulose  solution  is  mixed  at  the 

enesulphonyl-yz-dibenzoylglucosc  diisopropylidene  ether,  ordinary  temperature  with  a  solution  of  di-alanine, 
Mil  -51-38°  in  chloroform.  The  action  of  a  con-  a  momentary  increase  in  rotation  occurs.  Dextrose 
siderable  excess  of  p-toluenesulphonyl  chloride  on  does  not  show  this  phenomenon, 
glucose  isopropylidene  ether  or  £-p-toluenesulphonyl-  P,  W.  Clutterbgck. 

glucose  isopropylidene  ether  in  the  presence  of 

pyridine  and  chloroform  leads  to  the  production  of  Transformations  of  the  sugar  nitrates. 
eydi-p-toluenesulphonylglucose  iso propylidene  ether,  J.  W.  H.  Oldham  (J.C.S.,  1925,  127,  2840 — 2845). — 
m.  p.  160°,  [<x]b  —6-37°  in  chloroform  ;  the  amorphous  Although  <x£-diacetyl-0ye-trimethylglucose  yields  a 
zydi-p-toluenesulp>honyl-y-acetylglucosc  iso propylidene  non-crystallising  syrup  when  treated  with  fuming 
ether  has  [a]]]  — 28-02°  in  chloroform.  When  e£-di-p-  nitric  acid,  interaction  of  pyc-trimethylglucosan  and 
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fuming  nitric  acid,  in  presence  of  chloroform  and 
phosphorus  pentoxido,  yields  $yz-trimcthylglucosc 
a£-dinilrale,  m.  p.  86°,  [a]D  +149-3°  in  chloroform; 
this  dinitrate  has  no  action  on  Fehling’s  solution. 
By  boiling  with  methyl  alcohol  in  presence  of  barium 
carbonate,  it  gives  trimethylmethylglueoside  £- mono¬ 
nitrate ,  m.  p.  53 — 54°,  nD  1-4565,  which  is  hydrolysed, 
by  boiling  with  iron  dust  in  acetic  acid,  to  the  same 
trimethylmethylglueoside  as  is  obtained  from  tri- 
methylglucosan ;  tho  mononitrate  is  unchanged  by 
heating  with  alcoholic  ammonia,  but  treatment  with 
sodium  iodide  gives  the  same  trimethylmethyl- 
glucoside  iodohydrin  as  was  obtained  from  Fischer’s 
acetodibromoglucose  (Irvine  and  Oldham,  this  vol., 
149).  Triacetylglucosan  on  treatment  with  fuming 
nitric  acid  in  presence  of  chloroform,  phosphoric 
oxide,  and  nitrogen  pentoxide  yields  a  syrup, 
together  with  triacetylglucose  a£-dinitrate,  m.  p.  132 — 
133°,  [a]D  +144-2°  (in  fuming  nitrio  acid  and  chloro¬ 
form)  ;  telra-acetylglucose  £- mononitrate  has  m.  p. 
142 — 143°,  [a]D  +23-2°  in  acetic  acid,  and  is  hydro¬ 
lysed  to  the  corresponding  tetra-acetylglucose,  m.  p. 
126-5 — 127-5°,  [a]D  +9-8°  in  chloroform.  Reaction 
of  triacetylglucose  aiydinitrate  with  methyl  alcohol 
yields  triacetylmethylghicosidc  t,- mononitrate ,  m.  p. 

133- 5 — 134-5°,  [a]D  —14-3°  in  chloroform,  and  this 
is  hydrolysed  to  triacetylmethylglucoside,  m.  p.  134 — 

134- 5°,  [*]D  —19-1°  in  chloroform,  and  converted  by 

sodium  iodide  into  triacetylmethylglucoside  £-iodo- 
hydrin,  m.  p.  Ill — 112-5°,  [a]D  +0-9°  in  chloroform. 
Treatment  of  triacetylmethylglucoside  ^-mono¬ 
nitrate  with  methyl-alcoholic  dimethylamine  yields 
methylglucoside  ^-mononitrate  in  tho  form  of  a  syrup, 
which  on  methylation  by  the  silver  oxide  reaction 
gives  trimethylmethylglueoside  ^-mononitrate,  whilst 
triacetylmethylglucoside  ^-iodohydrin  is  converted  by 
dimethylamine  into  methylglucoside  £- iodohydrin , 
m.  p.  157 — 158°,  [a]D  — 16-1°  in  chloroform.  Mother- 
liquors  from  the  recrystallisation  of  triacetylmethyl¬ 
glucoside  ^-mononitrate  contain  an  acelonitropentose, 
m.  p.  16S — 169°,  [a]D  +92-0°  in  chloroform.  The 
specific  rotations  of  the  compounds  in  various  solvents 
aro  recorded.  F.  M.  Hamer. 

Soluble  and  insoluble  salts  of  hexosediphos- 
phoric  acid.  C.  Neuberg  and  S.  Sabetay  (Bio- 
chem.  Z.,  1925, 161,  240 — 243). — A  pure  calcium  salt 
can  be  obtained  from  the  commercial  product 
“  candiolin.”  It  is  sparingly  soluble  in  cold  or  hot 
water,  but  a  soluble  form  is  obtained  by  adding 
ammonia  to  its  solution  in  lactic  acid  and  precipitat¬ 
ing  the  filtered  solution  by  alcohol.  On  heating  a 
solution  of  this  substance  the  less  soluble  modific¬ 
ation  is  precipitated. 

The  barium  salt  has  similarly  been  obtained  in  a 
soluble  and  an  insoluble  form.  Magnesium  yields  a 
normal  salt  which  is  remarkably  soluble  in  cold 
water,  but  separates  on  boiling.  It  is  also  more 
resistant  to  alkalis  than  hexosediphosphoric  acid. 
The  presence  of  ammonium  chloride  prevents  the 
precipitation  of  the  magnesium  and  also  of  tho 
calcium  salts  by  heat. 

Hexosediphosphoric  acid  can  be  acetylated  by  the 
action  of  acetic  anhydride  on  the  calcium  salt. 

C.  Remington. 


Glucosephosphoric  acid.  S.  Sabetay  and  L. 
Rosenfeld  (Biochem.  Z.,  1925,  162,  469 — 478). — 
Sucrosephosphoric  acid  on  hydrolysis  with  1%  oxalic 
acid  solution  gives  a  glucosephosphoric  acid  which  is 
separated  as  the  barium  salt  and  purified  by  recrystal¬ 
lisation  of  the  cinchonidine  or  brucine  salts.  The 
presence  of  dextrose  is  confirmed  polarimetrically. 
Since  treatment  with  phenylhydrazine  gives  glucos- 
azone,  phosphoric  acid  being  eliminated,  it  seems 
probable  that  the  substance  is  glucose-[3-phos- 
phoric  acid.  It  is  not  identical  with  glucose-a-,  -y-, 
or  -^-phosphoric  acid,  and  from  tho  structure  of  sucrose 
it  appears  unlikely  that  the  phosphoric  acid  is  attacked 
in  the  S-position.  The  acid  is  not  identical  with 
Robison’s  glucosephosphoric  acid. 

P.  W.  Clutterbuck. 

Nomenclature  of  polysaccharides.  M.  Berg¬ 
mans  (Ber.,  1925,  58,  [B],  2647— 2650).— Tho  method 
of  indicating  the  position  of  tho  oxygen  bridge  in 
saccharides  by  figures  placed  after  the  name  of  the 
compound,  ejj.,  methylglucoside  (1:4),  becomes 
involved  when  saccharide  residues  are  linked  through 
an  oxygen  atom  and  the  points  of  union  must  also 
be  indicated.  It  is  proposed  to  indicate  oxygen 
bridges  which  unite  saccharide  residues  by  a  two- 
headed  arrow  placed  over  or,  if  necessary,  under  the 
name  of  the  polysaccharide  and  extending  at  either 
end  to  the  name  of  the  component  indicated ;  a 
figure  at  either  end  of  the  arrow  shows  the  position 
of  the  bridge.  Thus  raffinose  (cf.  Haworth,  Hirst, 
and  Ruell,  J.C.S.,  1923,  123,  3127)  may  be  expressed, 

- ^0  - ^2 

galactosido  (1  :  5)-glucosido  (1  :  4)-fractoside  (2  :  6) 
and  trihexosan  may  be  written 

glucosido  (1  :  6)-glucosido  (1  :  4)-glucosan  (1  :  6). 

*< - s-1  6^ - >1 

It  is  proposed  to  use  the  suffix  “  osan  ”  in  naming 
the  anhydride,  C12H20O10,  of  a  disaccharide,  C12H22On, 
only  in  those  cases  in  which  a  carbonyl  or  laetol 
group  is  involved  in  the  loss  of  water.  The  term 
anhydro-sugar,  c.g.,  anhydroglucose,  is  used  for  sugar 
derivatives  which  contain  the  intact  laetol  or  carbonyl 
group.  H.  Wren. 

Syntheses  of  isomaltose  and  gentiobiose.  A. 
Pictet  and  A.  Georg  (Compt.  rend.,  1925,  181, 
1035 — 1037). — That  di-Z-glucosan  (A.,  1921,  i,  766) 
is  the  anhydride  of  isomaltose  (Fischer,  A.,  1896, 
i,  119)  is  confirmed  by  the  conversion  of  the  former 
into  the  latter  by  two  methods.  Di-/3-glucosan  is 
allowed  to  remain  in  solution  in  concentrated  hydro¬ 
chloric  acid,  the  acid  is  removed  in  a  vacuum,  and 
by  means  of  silver  carbonate,  dextrose  is  removed 
by  fermentation,  and  isomaltose  is  obtained.  To 
obviate  the  possibility  that  the  isomaltose  is  formed 
by  hydrolysis  of  the  di-/3-glucosan  to  dextrose  and 
conversion  of  the  dextrose  into  isomaltose  by  the 
agency  of  the  hydrochloric  acid,  a  second  synthesis 
has  been  effected.  On  treatment  with  acetyl  bromide 
and  pouring  on  ice,  di-/?-glucosan  yields  octa-acetyliso- 
maltose  bromohydrin,  which  on  treatment  with  barium 
hydroxide  gives  isomaltose.  Acetylation  of  Fischer’s 
isomaltose  {loc.  cit.)  gives,  in  addition  to  an  iso  maltose 
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acetate,  3%  of  gontiobiose  octa-acetate  (Zemplen,  A., 
1915,  i,  119).  L.  F.  Hewitt. 

Digitoxin.  A.  Windaus  and  C.  Freese  (Ber., 
1925,  58,  [B],  2503 — 2510). — Puro  digitoxin  is  pro- 
parod  by  extracting  the  crude  glucoside  with  chloro¬ 
form,  whereby  gitoxin  remains  undissolved.  Ether 
is  added  to  the  chloroform  extracts  and  the  pre¬ 
cipitated  digitoxin  is  crystallised  from  ethyl  acetate, 
dilute  alcohol,  or  a  mixturo  of  chloroform  and  ether 
until  the  m.  p.  255 — 257°  is  attained.  Analyses  of 
the  air-dried  substanco  agreo  with  the  formula 
C42HGG013,H20,  whereas  for  tho  material  dried  in  a 
vacuum  they  are  in  harmony  with  Cloetta’s  formula, 
C.14H70O14  (cf.  A.,  1921,  i,  39).  Determinations  of 
M  give  low  values  for  a  compound  C44H70O14,  and 
tho  composition  C42H68Oi3,0-5H2O  is  therefore  sug¬ 
gested.  Hydrolysis  of  digitoxin  by  acids  leads, 
according  to  Cloetta  (loc.  cit.),  to  digitoxigenin 
(1  mol.),  digitoxoso  (2  mols.),  and  an  oily  compound, 
CoH1404,  obtained  in  tho  crystalline  state  by  dis¬ 
tillation  of  digitoxin  in  a  high  vacuum;  analyses 
and  determinations  of  mol.  wt.  agree  with  the 
formula  GgH10O3  better  than  with  C8H1404  and  it 
is  therefore  concluded  that  it  is  an  anhydrodigitoxose 
analogous  to  /3-glucosan.  Hence,  digitoxigenin  and 
digitoxoso  may  bo  regarded  as  the  sole  products 
of  tho  hydrolysis  of  digitoxin,  which  probably  pro¬ 
ceeds  thus:  C42Hgg013+3H20=C24H3g04+3CgH4204. 
Tho  yield  of  digitoxigenin  actually  obtained  is  in 
good  agreement  with  this  conception.  Digitoxin, 
C42Hgg013,  and  gitoxin,  C42H6G014,  must  therefore  bo 
closely  related  compounds.  Both  compounds  yield 
digitoxose  (3  mols.)  when  hydrolysed,  together  with 
digitoxigenin,  C24H3G04,  and  gitoxigenin,  C24H36Os, 
respectively,  and  tho  possibility  therefore  exists 
that  the  latter  substanco  is  oxydigitoxigenin.  To 
test  the  presence  of  the  samo  carbon  skeleton  in  tho 
compounds,  digitoxigonin  has  been  converted  by  the 
methods  employed  previously  for  gitoxigenin  (ef. 
Windaus  and  Bandte,  A.,  1923,  i,  1107 ;  Windaus  and 
Schwarto,  A.,  1925,  i,  1295)  into  its  anhydro- deriv¬ 
ative,  C24H3403,  and  subsequently  hydrogenated  in 
aqueous  methyl  alcohol  in  tho  presence  of  colloidal 
palladium  to  tetrahydroanhydrodigitoxigenin,  C24H3803, 
m.  p.  146 — 147°;  in  glacial  acetic  acid  solution, 
hydrogenation  proceeds  less  satisfactorily,  the  most 
sparingly  soluble  product ,  m.  p.  163 — 164°,  having 
also  tho  composition  C^H^O.,,  so  that  probably  a 
mixture  of  stcrcoisomerides  is  formed.  Tetrahydro¬ 
anhydrodigitoxigenin  is  isomeric  with  hexahydro- 
digitaligenin.  Telrahydroanhydrodigiloxigenone,  m.  p. 
240 — 241°  [oxime,  m.  p.  217°  (docomp.)],  prepared  by 
oxidation  of  tetrahydroanhydrodigitoxigenin,  is 
isomeric  with  the  ketone,  C^HggOj,  derived  from 
gitoxigenin ;  this  is  also  true  of  the  lactone,  C24H3802, 
m.  p.  180 — 181°,  obtained  from  it  by  reduction  with 
zino  amalgam  and  concentrated  hydrochloric  acid. 

In  confirmation  of  Clootta’s  observations  (loc.  cit.), 
it  is  found  that  digitoxigenin  is  converted  by  de¬ 
hydrating  agents  into  anhydrodigitoxigenin,  C24H3)03, 
m.  p.  183 — 184° ;  the  compound,  m.  p.  223°,  described 
by  Kiliani  (A.,  1899,  i,  71)  under  this  name  appears 
to  be  a  transformation  product  of  the  anhydro-com- 
pound  which  it  is  proposed  to  designate  “  (3-anhydro- 


digitoxigenin.”  Toxigenone,  obtained  by  oxidation 
of  anhydrodigitoxigenin,  for  which  Kiliani  has  pro¬ 
posed  the  formula  C19H2403,  certainly  contains  24 
carbon  atoms  in  its  molecule,  since  it  can  be  con¬ 
verted  •  into  tetrahydroanhydrodigitoxigenin ;  tho 
low  analytical  figures  are  probably  duo  to  obstinately 
retained  solvent  of  crystallisation.  Digitoxigenone, 
to  which  Kiliani  has  ascribed  tho  formula  C19H2804, 
is  probably  C24H3404.  H.  Wren. 

Glycerol  glucoside.  H.  S.  Gilchrist  and  C.  B. 
Pdrves  (J.C.S.,  1925,  127,  2735— 2745).— Glycerol 
glucoside  is  best  obtained  by  heating  a  solution 
of  dextrose  in  glycerol  at  100°  with  0-25%  of  dry 
hydrogen  chloride.  The  product  on  methylation 
yields  a  hexamethyl  derivative,  b.  p.  190 — 192°/ 
12  mm.,  nD  1-4497,  and  this  on  hydrolysis  forms 
Pys£-totramethylglucose  together  with  a  dimethyl- 
glycerol.  Thus  the  constitution  of  tho  parent 
glucoside  is 

CH2(0H)-CH(0H)-CH-CH(0H)-CH(0H)-CH-0-GH, 

I - 0 - 1  /  “ 

OH-CEL.-CH-OH. 

The  compound,  as  prepared,  is  a  mixture  of  a-  and 
[3-forms  containing  only  up  to  1-95%  of  glycerol 
y-glucosides.  The  course  of  the  condensation  with 
varying  amounts  of  acid  has  been  followed  polari- 
metrically.  The  dimethylglycerol  mentioned  above 
was  shown  to  be  a.$-dimethoxy-y-hydroxrypropane,  b.  p. 
69-5 — 70-5°/15  mm,,  %,  1-4219,  d\*  1-016  ( benzoate , 
b.  p.  162°/12  mm.;  malate,  b.  p.  200°/0-5  mm.). 
Methylation  of  ay-dichlorohydrin  yielded  the  same 
af3-dimethylglycerol,  but  under  other  conditions 
(3-monomethylchlorohydrin,  b.  p.  58°/14  mm., 
nu  1-4560,  was  obtained,  which  on  hydrolysis  gave  the 
a-  and  not  tho  (3-monomethylglycerol,  b.  p.  110 — 
112°/11  mm.,  nD  1-4462.  Pure  trimethylglycerol,  b.  p. 
148°/765-4  mm.,  n))  1-4069,  d)5  0-9401,  was  prepared. 

B.  W.  Anderson. 

Polymerisation  of  (3-glucosan.  Constitution 
of  synthetic  dextrins.  J.  C.  Irvine  and  J.  W.  H. 
Oldham  (J.C.S.,  1925,  127,  2903— 2922).— Tho 
investigation  is  an  extension  of  Pictet’s  work  (A., 
1918,  i,  527;  1921,  i,  766;  cf.  also  Pringsheim,  A., 
1922,  i,  1118).  Polymerisation  of  (3-glucosan  is 
effected  by  heating  it  with  zinc  dust  at  250°/15  mm., 
in  an  atmosphere  of  hydrogen.  Fractional  precipit¬ 
ation  by  addition  of  alcohol  to  tho  aqueous  solution 
effects  separation  into  three  main  fractions  (I — HI), 
which  in  order  of  increasing  solubility  show  the 
specific  rotations  +83-9°,  +60-7°,  +29-9°.  All 
three  doxtrins  yield  the  same  triacetate,  m.  p.  142°, 
[“]d  +85-1°  (converted  on  hydrolysis  into  dextrin  I), 
and  all,  on  heating  with  methyl  alcohol  and  hydrogen 
chloride,  yield,  initially,  (3-methylglucoside,  but, 
finally,  its  equilibrium  mixture  with  a-methylglucoside. 
Each  dextrin,  on  treatment  by  the  methyl  sulphate 
method,  is  converted  into  its  trimethyl  derivative 
and,  from  cryoscopic  determinations  of  the  mol 
wts.  of  these,  dextrins  I — III  are  characterised  as 
heptaglucosan  (trimethyl  derivative,  [a]D  +89-4°) ; 
tetra/jlucosan  (trimcthyl  derivative,  [a]D  -l-68-7°), 
which  is  different  from  that  previously  described 
(loc.  cit.),  and  triglucosan.  By  heating  the  trimethyl- 
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dextrins  with  alcohol  and  hydrogen  chloride,  and 
subsequently  hydrolysing,  there  is  formed  in  each 
case  a  mixture  of  di-,  tri-,  and  tetra-methylglucose ; 
3yEj-tetramethylgluco.se  and  Pys-trimethylglucose 
have  been  characterised.  The  tetramethylglucose  is 
shown  to  be  a  genuine  scission  product  of  the  methyl¬ 
ated  dextrins. 

On  a  large  scale,  methylation  of  the  total  poly¬ 
merised  glucosan,  followed  by  distillation,  yields 
Irinielhylglucosan,  b.  p.  135°/0-2  mm.,  di(irimelhyl- 
glucosan),  b.  p.  205 — 210°/0-2  mm.,  nlt  1-4720,  [a]'® 
+46-5°  in  chloroform,  and  poly(trimclhylglucosan). 
Treatment  of  di(trimethylglucosan)  with  methyl 
alcohol  and  hydrogen  chloride  yields  approximately 
equimolecular  proportions  of  dimethylmethyl- 
glucoside,  [a]„  +108-4°  in  methyl  alcohol,  nD  1-4743, 
and  tetramethylmethylglucoside,  together  with  a 
little  trimethylmethylglucoside,  and  the  proportions 
are  confirmed  by  hydrolysis,  which  gives  dimethyl- 
glucose  and  PyeJ- tetramethylglucose.  Similarly,  the 
poly(trimethylglucosan)  is  converted  into  approxim¬ 
ately  equimolecular  proportions  of  PyeJ-totramethyl- 
methylglucoside,  Pye-trimethylmethylglucoside,  and 
dimethylmethylglucoside,  together  with  a  little  mono- 
methylmethylglucoside ;  hydrolysis  yields  equi¬ 
molecular  proportions  of  the  tetra-,  tri-,  and  di-methyl- 
glucoscs.  A  series  of  polymerides  from  mono-  to 
octa-glucosan  is  now  complete  with  the  exception 
of  the  penta-form ;  the  specific  rotations  of  the 
parent  glucosides  and  their  trimethyl  derivatives  are 
tabulated,  as  also  are  those  of  the  methylated  sugars 
to  which  the  glucosans  give  rise. 

From  all  the  polyglucosans,  invariable  products 
are  PyeJ-tetramethylglucose  and  dimethylglucose, 
which  must  be  either  the  Py-  or,  more  probably,  the 
Pe-derivative.  As  regards  the  mechanism  of  the 
polymerisation,  it  is  supposed  that  glucosan  is  first 
converted  into  glucose,  one  molecule  of  which  con¬ 
denses  with  a  second  molecule  of  glucosan,  and  the 
process  continues  catalytically.  Provisional  formula: 
are  assigned  to  the  di-  and  tri-glucosans ;  triglucosan 
may  be  regarded  as  glucosan  maltoside.  Besides  the 
condensation  type  of  reaction  which  occurs  in  poly¬ 
merisation,  a  type  involving  association  may  take 
place.  Evidence  is  adduced  to  show  that  the  methyl¬ 
ation  process  does  not  alter  the  configuration  of  a 
sugar,  and  does  not  disturb  the  positions  in  which 
sugar  residues  are  attached,  and  that,  during  methyl¬ 
ation  and  hydrolysis,  non-glucosidic  methoxy-groups 
do  not  migrate,  whence  it  is  concluded  that  the 
process  is  valid  for  determining  the  structure  of 
carbohydrates.  F.  M.  Hamer. 

Distillation  of  cellulose  etc.  in  presence  of 
hydrogen  under  pressure  and  catalysts.  H.  E. 
Fierz-David  and  M.  Hannig. — See  B.,  1926,  35. 

Action  of  diazomethane  on  cellulose.  M. 
Nierenstein  (Ber.,  1925,  58,  [B],  2625). — Contrary 
to  the  observations  of  Schmid  (A.,  1925,  i,  1386), 
diazomethane  causes  slight  methylation  of  cotton 
cellulose  (cf .  Geake  and  Nierenstein,  A.,  1914,  i,  1146). 

H.  Wren. 

Stability  of  nitrocelluloses.  J.  Duclatjx. — See 
B.,  1926,  46. 


Cellulose  esters  of  higher  fatty  acids.  G.  Kita, 
T.  Mazume,  I.  Sakurada,  and  S.  Nakajima. — See 
B.,  1926,  45. 

Solubility  of  lignins  in  phenols.  A.  Hillmer. — 
See  B.,  1926,  46. 

Ionisation  of  ethoxytrimethylammonium 
hydroxide,  trimethylamine  oxide,  and  their 
derivatives.  W.  A.  Noyes  (J.  Amer.  Chem.  Soc., 
1925,  47,  3025—3030;  cf.  A.,  1923,  i,  444).— The 
conductivities  of  phenyltrimethylammonium  hydr¬ 
oxide,  ethoxytrimethylammonium  hydroxide,  and 
trimethylamine  oxide  have  been  redetermined,  in 
solutions  of  concentration  0-509,  0-159,  and  0-5M, 
respectively.  In  the  cases  of  the  first  two  bases, 
addition  of  hydrobromic  acid,  in  amount  not  quite 
sufficient  for  complete  neutralisation,  increased  the 
resistance  of  the  solutions,  indicating  that  the 
association  of  the  hydroxide  is  similar  to  that  of  the 
bromide.  The  conductance  of  the  amine  oxide 
solution  was  considerably  increased  by  the  addition 
of  a  similar  proportion  of  hydrobromic  acid.  These 
results  confirm  the  observation  of  Stewart  and 
Maeser  (A.,  1925,  i,  12)  that  ethoxytrimethylammon¬ 
ium  hydroxide  is  completely  ionised  in  dilute  aqueous 
solution,  the  discordant  results  of  previous  experi¬ 
ments  being  probably  due  to  the  ease  with  which 
this  compound  decomposes  into  trimethylamine  and 
acetaldehyde.  The  structure  of  trimethylamine  oxide 
is  discussed,  and  it  is  concluded  that  this  base  is 
correctly  represented  by  the  formula  [NMe3-OH]OH. 
It  is  pointed  out  that  the  polar  valency  of  nitrogen 
in  ammonium  salts  is  none  the  less  a  real  valency 
because  it  is  polar,  and  as  this  valency  has  been 
shown  to  be  capable  of  holding  a  nitrogen  atom  in 
a  stable  ring  formation  in  solution,  it  is  to  be  regarded 
as  attached  to  the  nitrogen  atom,  and  not  belonging 
to  the  group  as  a  whole  (cf.  Noyes  and  Potter,  A., 
1915,  i,  79).  The  differences  between  “  polar  ”  and 
“  non-polar  ”  valencies  arc  therefore  of  degree  rather 
than  of  kind.  F.  G.  Willson. 

Action  of  Grignard  reagent  on  amino-acids. 
VI.  Decomposition  of  amino-alcohols  by  heat. 
F.  Bettzieche  and  A.  Ehrlich  (Z.  physiol.  Chem., 
1925, 150, 191 — 196). — p-Amino-aa(3-triphenylethanol 
when  heated  in  a  sealed  tube  -with  10%  sodium  hydr¬ 
oxide  gives  a  good  yield  of  a  mixture  of  benzophenono 
and  bcnzylamine,  together  with  small  amounts  of 
benzoic  acid.  On  heating  this  alcohol  in  a  sealed 
tube  with  5%  ammonia  or  even  with  water  to  130°, 
the  same  end-products  are  obtained.  Heating  alone 
in  a  sealed  tube  to  150°  brings  about  the  same 
decomposition.  p-Aniino- (3-phcnyl- aa-dibenzyletha- 
nol  may  be  similarly  decomposed  by  heating  with 
water  to  160°,  yielding  dibenzyl  ketone  and  benzyl- 
amine.  p-Amino-aa-diphenylethanol  is  decomposed 
by  heating  with  water  to  200°  to  give  methylamine  and 
benzophenone.  p-Amino-aa-dibenzylethanol  requires 
to  be  heated  with  water  to  210°  before  decomposition 
ensues,  when  methylamine  and  dibenzyl  ketone  are 
produced.  If  this  alcohol  is  heated  alone  in  a  sealed 
tube  to  220°,  the  same  decomposition  takes  place. 
The  yields  throughout  are  from  50  to  80%  of  the 
theoretical.  H.  D.  Kay. 
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Action  of  Grignard  reagent  on  amino-acids. 
VII.  Deamination  of  p-amino-aa-dihenzyl- 
ethanol.  F.  Bettzieche  and  A.  Ehrlich  (Z. 
physiol.  Chem.,  1925,  150,  197 — 201). — By  the 
action  of  nitrous  acid  on  substituted  (3-amino-aa- 
diphcnylethanols,  a  migration  of  a  phenyl  group 
between  two  neighbouring  carbon  atoms  ensues,  and 
a  ketone  is  produced  thus :  R-CH(NH2)-CPh2-OH  — >■ 
R-CHPh-CO-Ph.  The  same  type  of  reaction  occurs 
with  p-amino-aa-dibenzylethanol,  with  p-amino-aa- 
dibenzylpropanol,  with  p-amino-p-phcnyl-aa-dibcnzyl- 
ethanol,  and  with  P  -  amino  -  aap  -  tribenzyl ethanol, 
one  of  the  benzyl  groups  migrating. 

H.  D.  Kay. 

Basis  for  the  physiological  activity  of  certain 
-onium  compounds.  III.  Choline  derivatives. 
R.  R.  Renshaw  and  J.  C.  Ware  (J.  Amer.  Chem. 
Soc.,  1925,  47,  29S9 — 2995). — CMoroacctylcholinc 
chloroacelale,  m.  p.  303°  (indef.),  obtained  by  heating 
choline  chloride  in  a  sealed  tube  with  excess  of 
chloroacctyl  chloride  at  100°,  has  about  one- 
thousandth  of  the  activity  of  acetylcholine  (cf.  Hunt 
and  Renshaw,  A.,  1925,  i,  861).  lodomelhyl  acetate, 
b.  p.  65°/14  mm.,  cx22  1-902,  obtained  by  the  action  of 
paraformaldehyde  on  acetyl  iodide,  condenses  with 
trimethylamine  in  absolute  alcohol  with  formation  of 
acetylfonnocholine  iodide,  NMe3I-CH2-OAc,  m.  p.  152°, 
which  is  12 — 24  times  as  active  as  formocholine  (cf. 
Hunt  and  Renshaw,  loc.  cil.).  Acelylformocholine 
chloride  ( chloroplatinate ),  obtained  similarly,  affords  a 
90%  yield  of  formocholine  chloride  (cf.  Hunt  and 
Taveau,  Hygienic  Lab.  Bull.,  1911,  73,  28;  Dale, 
J.  Pharmacol.,  1914,  6,  147)  when  warmed  for  24  hrs. 
with  95%  alcohol  to  which  a  few  drops  of  concentrated 
hydrochloric  acid  have  been  added.  Condensation 
of  p-chlorocthyldichloroarsinc  with  trimethylamine 
in  cold  toluene  yields  dichloroarsinylethyUrimelhyl- 
ammonium,  chloride,  NMe3Cl-CH2-CH2-AsCl2,  m.  p. 
181-1°,  which,  when  treated  with  alcoholic  sodium 
hydroxide,  yields  arsinylethyltrimethylammonium 
chloride,  NMe3Cl-CH2-CH2-AsO,  m.  p.  194°,  the 
toxicity  of  which  is  greater  to  animals  infected  with 
trypanosomes  than  to  normal  animals. 

Neurine  bromide  is  obtained  in  90%  yield  by 
treating  powdered  bromocholinc  bromide,  in  sus¬ 
pension  in  an  equal  weight  of  absolute  alcohol,  with 
1  mol.  of  potassium  hydroxide  in  absolute  alcoholic 
solution  (0-094  g.  per  c.c.).  When  bromine  is  added 
to  an  alcoholic  solution  of  neurine  bromide,  it  is 
rapidly  absorbed  at  first,  but  the  reaction  velocity 
diminishes  considerably  before  1  mol.  of  the  halogen 
is  absorbed,  and  considerable  decomposition  takes 
place  when  the  solution  is  evaporated.  An  unstable 
perbromide,  which  decomposes  in  a  few  days  when 
kept  in  a  stoppered  bottle,  was  isolated,  and  it  is 
suggested  that  the  retardation  of  the  addition  of 
bromine  to  neurine  is  due  to  the  formation  of  this 
substance,  the  bromine  in  which  is  more  active  in 
substitution  than  in  addition  reactions.  Bromo- 
ethenyltrimethylammonium  bromide  (cf.  Bode,  A., 
1S92,  S06)  melts  sharply  at  145°  when  heated  4° 
per  min.,  and  sharply  at  155-5 — 156°  when  heated  7° 
per  min. 

When  choline  chloride  is  heated  with  phosplioryl 


chloride,  the  compound  NMe3(0-P0Cl2)-CH2-CH2Cl  is 
obtained.  F.  G.  Willson. 

Hydroxyamino-acids.  I.  F.  Bettzieche  (Z. 
physiol.  Chem.,  1925,  150,  177 — 190). — Pyruvic  acid 
is  produced  in  small  quantities  when  serine  is  boiled 
with  15%  sulphuric  acid.  It  is  identified  as  the 
phcnylhydrazone.  From  the  same  amino-acid,  by 
warming  with  nitrous  acid,  a  yield  of  7-2%  of  tho 
theoretical  quantity  of  acetaldehyde  is  obtained. 
When  phenylserine  is  boiled  with  10%  [  sulphuric 
acid,  phcnylacetaldelij'de  is  produced  in  small  yield, 
and  also  a  very  small  quantity  of  (3-phcnylnaphthalenc. 
Phenylpyruvic  acid  is  present  in  the  ethereal  extract 
of  the  reaction  mixture.  The  yield  of  fJ-phenyl- 
naphthalene  may  be  increased  to  65%  by  conducting 
the  reaction  in  a  sealed  tube  at  160 — 170°.  Con¬ 
centrated  sulphuric  acid  at  the  ordinary  temperature 
produces  traces  of  phenylpyruvic  acid  from  phenyl¬ 
serine,  and  at  a  later  stage  phenylacetaldchyde,  also 
in  minute  quantity.  H  the  mixture  is  kept  for  1 — 2 
days,  a  poor  yield  of  p-phcnylnaphthalene  is  obtained. 
By  boiling  phenylserine  with  10%  sodium  hydroxide, 
the  benzylidene  compound  of  pi-amino-aa>diphenyl- 
ethanol  is  obtained.  The  first  action  of  the  alkali  is 
to  decompose  the  phenylserine  into  benzaldchyde  and 
glycine,  which  then  react  together  to  give  the  sub¬ 
stituted  ethanol.  H.  D.  Kay. 

Trihydroxytriethylamine  oxide  and  substi¬ 
tuted  hydroxylamines  with  hydroxyethyl 
radicals.  L.  W.  Jones  and  G.  R.  Burns  (J.  Amer. 
Chem.  Soc.,  1925,  47,  2966— 2973).— When  treated 
with  excess  of  ethylene  oxide,  first  at  0°  for  2  days, 
then  at  the  ordinary  temperature  in  a  closed  vessel 
for  2  weeks,  hydroxylaminc  yields  trihydrozylriclhyl- 
amine  oxide,  [CH2(0H)-CH2]3N10,  m.  p.  104 — 105-5° 
(benzoyl  derivative  and  hydrochloride,  oils;  q derate, 
m.  p,  73 — 74° ;  chloroplatinate,  two  forms,  m.  p.  99° 
and  158-0 — 158-5°).  Reduction  of  trihydroxytri- 
cthylamine  oxide  with  zinc  dust  and  water  affords 
trihydroxytriethylamine.  When  the  latter  is  refluxed 
with  acetyl  chloride  in  excess,  it  yields  the  oily 
hydrochloride  of  triaceloxylrielhylamine,  b.  p.  206— 
207°/27  mm.  ( chloroplatinate ,  m.  p.  123-5°),  which  is 
oxidised  to  the  above  amine  oxide  when  treated  with 
ethereal  benzoyl  peroxide  or  aqueous  hydrogen 
peroxide  and  the  resulting  ester  hydrolysed  with 
hydrochloric  acid.  When  heated  with  aqueous 
sodium  hydroxide,  trihydroxytriethylamine  oxide 
yields  mainly  dihydroxydicthylamine,  whilst  the 
action  of  concentrated  hydrochloric  acid  at  100° 
affords  trihydroxytriethylamine  and  probably  an 
oxidation  product  of  this  base.  The  action  of  ethylene 
oxide  on  1  mol.  of  hydroxylaminc  affords  dihydroxy- 
diethylhydroxylamine  ( hydrochloride]  pier  ale,  m.  p. 
104 — 106°;  chloroplatinate,  m.  p.  117-5 — 118°;  tri- 
benzoale),  which  is  converted  into  morpholine  on 
reduction  with  zinc  dust  and  hydrochloric  acid, 
followed  by  treatment  with  70%  sulphuric  acid,  the 
primary  reduction  product  being  dihydroxydiethyl- 
arnine.  O-Ethylhydroxylamine  reacts  similarly  with 
ethylene  oxide,  with  formation  of  O -ethyldihydroxy- 
dicthylhydroxylamine,  [CH2(OH)-CH2]2N-OEt  (chloro¬ 
platinate,  m.  p.  166 — 167°),  together  with  the  ether, 
[CH2(0H)-GH2-0;CH„-CH2]2K-0Et  (chloroplatinate, 
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mobile  liquid),  whilst  0  :  W-diethylhydroxylamine 
yields  analogously  O-elhyl-N-ethyl-lX-hydrozyelhyl- 
liydroxylamine,  b.  p.  63°/10  mm.,  b.  p.  170°/760  mm. 
(. hydrochloride ;  chloroplalinale,  m.  p.  143 — 143-5°). 
When  heated  with  ethylene  oxide  at  100°  0  :  A'-di- 
cthylhydroxylamine  yields,  in  addition  to  the  last- 
named  base,  a  base,  b.  p.  150 — 165°/15  ram.,  probably 
CH2(OH)-CH2-0-CH?'CH2-NEt-OEt  (chloroplalinale, 
oily).  Ethylene  oxide  has  no  action  on  hydroxy- 
urethane  at  temperatures  up  to  100°.  Addition  of 
alcoholic  potassium  hydroxide  to  an  alcoholic  solution 
of  hydroxyurcthanc  causes  precipitation  of  the  salt 
CO^Et-bTHlOHl-COoEt-NH-OK,  which  puSs  when 
heated.  Ethylene  oxide  is  without  action  on  m-nitro- 
benzhydroxamic  acid  at  the  ordinary  temperature. 
The  sodium  and  potassium  salts  of  hydroxyurethane 
are  not  alkylated  by  ethylene  chloro-  or  iodo-hydrins. 
$-Chloroethyl  3  : 5-dinitrobenzoatc,  m.  p.  92°,  is 
described.  When  heated  with  ethylene  glycol, 
naphthylcarbimido  is  converted  into  the  urethane,, 
CH2(OH)-CH2-O-CO-NH-C10H„  m.  p.  102—103°. 

F.  G.  Willson. 

Action  of  nitrous  acid  on  amides  and  other 
“  amino  ’’-compounds.  It.  H.  A.  Plimmer 
(J.C.S.,  1925,  127,  2651 — 2659). — Amides  and 

urethane  do  not  react  with  nitrous  acid  in  presence  of 
acetic  acid  but  react  quantitatively  in  presence  of 
2AT-hydrochloric  acid.  Similar  results  are  given  by 
guanine  and  creatine,  but  carbamide  reacts  quanti¬ 
tatively  in  presence  of  acetic  acid.  Biuret  reacts 
with  one  nitrogen  atom  in  presence  of  acetic  acid,  two 
nitrogen  atoms  in  presence  of  small  amounts  of  hydro¬ 
chloric  acid,  and  three  nitrogen  atoms  in  presence  of 
2iV-hydrochloric  acid  (molecule  disrupted).  These 
results  are  best  interpreted  by  giving  to  amides  and 
similar  compounds  alternative  formula;,  such  as 
R-C(OH)!NH,  which  changes  into  the  form  R-CO-NH2 
in  the  presence  of  mineral  acid.  B.  W.  Anderson. 

Behaviour  of  cyanamide  in  acid  and  alkaline 
solution.  G.  Grube  and  G.  Motz. — See  this  vol., 
131. 

Preparation  of  s-trimethylguanidine.  M. 
Schenck  (Z.  physiol.  Chem.,  1925,  150,  121—132). — 
The  hydriodide  of  s.-trimethylguanidine  may  be 
prepared  as  follows  :  (a)  in  55%  yield  by  heating 
cyanogen  iodide  with  an  alcoholic  solution  of  methyl- 
amine  in  a  sealed  tube  to  130° ;  ( b )  in  45%  yield  by 
similar  treatment  of  symmetrical  dimethylguanidine 
hydriodide;  (c)  in  27%  yield  by  treating  methyl- 
guanidine  hydriodide  in  the  same  way;  (d)  in  23% 
yield  from  guanidine  hydriodide  in  the  same  way. 
The  same  end-product  is  obtained  if  the  hydrochloride 
of  guanidine  and  methylamine  are  the  reagents,  and 
the  reaction  mixture  after  heating  for  4  hrs.  at 
125 — 130°  is  treated  with  sodium  iodide  in  absolute 
alcohol,  giving  a  yield  of  36% .  s-Trimethylguanidine 
may  be  characterised  by  the  insolubility  of  its  hydr¬ 
iodide  in  absolute  alcohol,  and  by  the  preparation  and 
analysis  of  its  chloroauratc  and  chloroplatinatc. 

H.  D.  Kay. 

Acetyl  derivatives  of  thiocarbamide  and  carb¬ 
amide.  Constitution  of  thiocarbamide.  A. 
Hugershoff  (Ber.,  1925,  58,  [J5],  2477— 2487).— The 
action  of  acetic  anhydride  (1-5  mols.)  on  thiocarb¬ 


amide  at  the  lowest  possible  temperature  gives  a 
Iriacelyl  derivative,  C8H1403N4S2,  m.  p.  154°,  which  is 
also  produced  with  3  mols.  of  the  anhydride  or  when 
mono-  or  di-acetylthiocarbamidc  is  dissolved  in 
hot  alcohol  and  the  solution  is  cooled.  The  com¬ 
pound  dissolves  unchanged  in  cold  A-sodium  hydr¬ 
oxide  solution,  but  yields  thiocarbamide  and  un¬ 
changed  triacetyl  compound  when  the  solution  is 
warmed.  Warm  94%  sulphuric  acid  hydrolyses  it  to 
monoacetylthiocarbamide,  whereas  an  excess  of 
hydrochloric  acid  (25%)  converts  it  into  thiocarb¬ 
amide.  It  reacts  with  aromatic  bases  at  100°,  giving 
monoacetylthiocarbamide  and  the  corresponding 
acetylated  amine.  Its  constitution  is  most  readily 
explained  by  the  hypothesis  that  it  is  a  salt-like 
compound  of  the  mono-  and  di-acetyl  derivative  in 
which  the  former  functions  as  base  and  the  latter  as 
acid;  attempts  to  prepare  a  similar  substance  from 
the  more  strongly  basic  thiocarbamide  and  diacetyl- 
thiocarbamide  were,  however,  unsuccessful.  The 
direct  production  of  the  triacctyl  compound,  non¬ 
formation  of  the  mono-  and  di-acetylated  product 
(cf.  Kohmann,  A.,  1915,  i,  944;  Werner,  J.C.S.,  1916, 
109,  1120),  and  failure  to  obtain  a  compound  from 
thiocarbamide  and  diacctylthiocarbamide  are  only 
explicable  if  the  M  usually  assigned  to  thiocarb¬ 
amide  is  doubled  and  the  compound  is  regarded  as  a 
salt,  NH2-C(:NH)-SH,H2N-C(:NH)-SH,  in  which  only 
three  hydrogen  atoms  can  be  acetylated.  A  diacetyl 
derivative  can  only  be  obtained  from  thiocarbamide 
when  the  salt-like  union  is  dissolved  by  the  addition 
of  a  stronger  acid  or  a  base  (cf.  Werner,  loc.  cit.). 
This  conception  of  the  constitution  of  thiocarbamide 
has  not  yet  been  confirmed  by  determinations  of 
M  in  neutral  solvents. 

Thiocarbamide  has  m.  p.  176°  and,  after  rcsolidi- 
fication,  m.  p.  147 — 148°.  Acetylation  of  the 
resolidified  product  yields  monoacetylthiocarbamide. 
It  appears,  therefore,  that  the  basic  half  of  the 
molecule  undergoes  transformation,  but  remains 
united  to  the  acidic  portion  of  the  thiocarbamide 
molecule,  thus  preventing  the  salt-like  union  of  the 
simple  thiocarbamide  molecules.  It  is  probable  that 
the  thiocarbamide  molecule  suffers  preliminary  fission 
in  all  cases  in  which  it  appears  to  function  in  the 
unimolecular  form. 

Werner  has  assumed  diacctylthiocarbamide  to  be  a 
AbS-dcrivative,  thereby  accounting  for  its  formation 
from  the  potassium  compound,  CH3N2-SIy.  Since, 
however,  the  author’s  work  on  the  acetylation  of 
arylatcd  thiocarbamides  (cf.  Gibson,  Diss.,  Gottingen, 
1901)  has  led  him  to  the  conclusion  that  the  first  phase 
of  the  reaction  consists  in  the  addition  of  acetic 
anhydride  to  the  thiocarbamide,  this  conception  does 
not  appear  well  founded  and  the  behaviour  of  the 
diacetyl  derivative  toward  sodium  hydroxide  is  more 
readily  harmonised  with  the  structure 
NAc:C(SH)*NHAc. 

The  strongest  argument  in  favour  of  the  addition 
theory  is  found  in  the  contrasted  behaviour  of  s-  and 
as-disubstituted  thiocarbamides,  the  former  of  which 
alone  yield  acetyl  derivatives,  whereas  according  to 
the  customary  formulation  the  latter  contain  a  free 
amino-group.  If  the  iso-structure  of  the  thiocarb¬ 
amide  derivatives  be  accepted,  the  constitutions 
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AcO-C(SH)(NHR)-NRAc  and  AcO-C(NR2)(SH)-NHAc 
may  bo  assigned  to  the  additive  compounds  from 
which  acetic  acid  can  be  eliminated  only  if  a  hydrogen 
atom  is  attached  to  the  other  nitrogen  atom,  as  is  the 
case  with  thiocarbamide,  its  monosubstituted  and 
symmetrically  disubstitutcd  derivatives.  The  con¬ 
stitution  NAclC(SH)-NHAc,NH2-C(SH)lNAc,  is  there¬ 
fore  assigned  to  the  triacetyl  compound. 

In  contrast  to  thiocarbamide,  carbamide  yields 
directly  a  monoacetyl  compound  and  cannot  give  a 
triacetyl  derivative,  since  it  does  not  form  a  salt 
with  itself.  Carbamide  reacts  vigorously  with  acetic 
anhydride  at  120 — 130°,  giving  monoacetylcarb- 
amide  in  about  32%  yield.  With  the  object  of  caus¬ 
ing  isomerisation  of  CO(NH2)2  to  NHIC(OH)-NH2, 
Werner  has  added  sulphuric  acid,  thereby  increasing 
the  yield  to  78%,  but  this  yield  is  also  attained  in  the 
absence  of  acid  if  the  reactants  are  heated  cautiously 
on  the  water-bath.  The  production  of  acetylcarb- 
amide  is  attributed  to  the  initial  addition  of  the 
anhydride  to  the  iso-form  of  carbamide,  and  the 
constitution  NAc'.C(OH)-NHAc  is  ascribed  to  the 
diacetyl  derivative.  In  this  case,  also,  the  acetyl 
group  attached  to  the  amido-nitrogen  is  more  readily 
removed  than  that  present  in  the  imido-group. 
Werner’s  conception  that  the  readily  removed  acetyl 
group  is  attached  to  oxygen  is  regarded  as  improbable. 

H.  Wren. 

Catalytic  hydrogenation  of  azines.  III. 
Hydrogenation  of  ditsobutylideneazine.  K.  A. 
Taipale  (J.  Russ.  Phys.  Chem.  Soc.,  1925,  56,  81 — 
107). — Much  of  this  paper  has  been  already  published 
(A.,  1923,  i,  547).  The  hydrogenation  of  isobut- 
aldazine  proceeds  in  two  stages.  One  molecule  of 
hydrogen  first  combines  in  the  a  :  (3  (y  :  S)-  and  a  :  8- 
positions,  with  formation  of  jsobutylisobutylidcnc- 
hydrazine  and  azoisobutane.  Union  of  a  second 
hydrogen  molecule  with  these  compounds  then  yields 
s-dhsobutylhydrazine,  which  on  further  hydrogen¬ 
ation  gives  isobutylamine  and  diisobutylamine.  In 
certain  of  its  properties,  hydrazoisobutane  resembles 
hydrazo-methane  and  -ethane,  but  in  others  it 
differs  from  these  and  from  hydrazotsopropane. 

Hydrazoisobutane  ( diisobutylhydrazine ), 

CHMe2-CH,-NH-NH-CH„-CHMc,, 
b.  p.  169-5—1707735  mm.,  63-5710  mm.,  dl  0-8166, 
Kg  1-42757,  oxidises  readily  in  the  air;  it  reduces 
ammoniacal  silver  solution  and  Fchling’s  solution, 
and  gives  unstable  violet-blue  colorations  with  nitrous 
acid  and  with  ferric  chloride.  Its  acid  oxalate, 
C8H20N2,H2C2O4,  has  m.  p.  170°  (decomp.). 

o.$-Diisobutyl-8-phenylscmicarbazide, 

NHPh-CO-N(C4H9)-NH-C4H9, 
has  m.  p.  68-5 — 69°.  Dicarbanilyldiisobutylhydrazine, 
NHPh-CON (C4H9)  -N (C4H9)  *CONHPh,  prepared  by 
the  action  of  phenylcarbimide  on  diisobutylhydr- 
azine,  has  m.  p.  219-5°.  afi-Diisobutyl-ti-phenyl- 
thiosemicarbazide,  NHPh-CS-N(C4H9)-NH-C4Hg,  m.  p. 
118-5—119°. 

Azoisobutane,  CHMe2-CH2-NIN-CH2-CHMe2,  pre¬ 
pared  by  oxidation  of  hydrazoisobutane,  by  decom¬ 
position  of  the  nitroso-compound  of  diisobutyl- 
hydrazinc,  or  by  partial  reduction  of  the  corre¬ 
sponding  aldazine,  has  b.  p.  145 — 145-5°/752  mm., 


dl  0-7933—0-7947,  nf>  1-41271—1-41291,  remains 
unchanged  at  150 — 160°,  undergoes  isomerisation 
into  the  hydrazone  when  heated  with  aqueous  alkali 
hydroxide,  and  is  readily  reduced  to  hydrazoiso- 
butane  by  hydrogen  in  presence  of  platinum-black. 
isoButylhydrazine  forms  a  hygroscopic  dihydrochloride, 
a  monohydrochloridc,  m.  p.  92 — -93°,  a  hydrogen 
oxalate,  m.  p.  168 — 169°,  and  a  dibenzoyl  derivative, 
m.  p.  169-5 — 170°.  iso Butylscmicarbazide, 
NH2-CO-N(NH2)-C4H9, 

has  m.  p.  91-5 — 92°.  isoBulylisobutylidenehydrazine, 
CHMe„ ■  CHiN-NH-  CH,  ■ CHMe, ,  b.  p.  175— 176°/740 
mm.,  64-5°/12  mm.,  rfj  0-83S9,  ng  1-44482—1-44502, 
reduces  ammoniacal  silver  solution  slowly  and 
Fehling’s  solution  when  heated.  T.  H.  Porn. 

Proposed  international  rules  for  numbering 
organic  ring  systems.  A.  M.  Patterson  (Rec. 
trav.  chim.,  1926,  55,  1 — -18). — See  A.,  1925,  i,  824. 


Diphensuccindene  series.  XII.  Colourless 
and  coloured  isomeric  hydrocarbons  of  the 
diphensuccindene  series.  K.  Brand  and  T. 
Sasaki  (Ber.,  1925,  58,  [B],  2546 — 2550). — An 
extension  of  previous  work  (Brand  and  Schliiger, 
A.,  1924,  i,  157)  to  compounds  containing  the  propyl 
and  isopropyl  groups. 

Diphensuccindane-9  : 12-dione  is  converted  by  mag¬ 
nesium  propyl  bromide  in  the  presence  of  ether  into 
9  :  12-di-n-propyldiphemuccindane-i) :  12 -diol,  m.  p. 
121 — 122°,  which  is  transformed  by  boiling  formic 
acid  or  by  boiling  alcohol  and  hydrochloric  acid  into 
a  mixture  of  colourless  9  :  12 -di-n-propylidenediphen- 
succindane,  m.  p.  157 — 158°,  and  red  9  :  12-di-n- 

propyl-h.9:11-diphensuccindadienc,  5^°'?  ?0^'4,  m.  p. 

C6H4-0.CPra 

135 — 136°.  The  propylidene  compound  is  oxidised 
by  chromic  acid  in  the  presence  of  sulphuric  acid  to 
propaldehyde  and  diphensuccindanedione.  Either 
hydrocarbon  is  hydrogenated  in  the  presence  of 
palladised  charcoal  and  aqueous  alcohol  to  9  :  12 -di- 
n-propyldiphensuccindane,  m.  p.  98 — 99°.  Similarly, 
diphensuccindanedione  and  magnesium  isopropyl 
bromide  afford  9  :  \2-diisopropyldiphensuccindam- 
9  :  12 -diol,'  m.  p.  132 — 133°  ( compounds  +3MeOH 
and  +3EtOH  are  also  described),  which,  when 
boiled  with  a  mixture  of  formic  and  glacial  acetic 
acids,  or  with  alcoholic  hydrogen  chloride,  passes 
into  red  9  :  12-diisopropyl-A9:n-diphensitcci7idadicne, 
m.  p.  178 — 179°,  and  colourless  9  :  \2-diteopropylidcnc- 
diphensvccindanc,  m.  p.  189°.  The  latter  hydro¬ 
carbon  is  oxidised  by  chromic  acid  to  acetone  and 
diphensuccindanedione.  Either  hydrocarbon  is  hydro¬ 
genated  to  9  :  12-diisopropyldiphetmiccindanc,  m.  p. 
80—81°.  H.  Wren. 


Parachor  and  chemical  constitution.  III. 
Orientation  isomerism  in  aromatic  compounds. 
S.  Sugden  and  H.  Wilkins  (J.C.S.,  1925,  127, 
2517—2522;  cf.  A.,  1924,  ii,  662;  1925,  ii,  936, 
937). — In  order  to  show  that  the  values  of  the  para¬ 
chor  for  benzene  derivatives  are  not  dependent  on 
the  orientation  of  the  substituents  and  are  in  agree¬ 
ment  with  the  values  arrived  at  by  summation  of  the 
atomic  parachors,  several  o-,  m-,  and  p-disubstituted 
benzenes  have  been  investigated.  The  parachors. 
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together  with  the  calculated  values,  arc  :  xylenes, 
o-,  2S3-3,  in-,  2S3-8,  p-,  283-8,  calc.,  2S5-1 ;  nitro- 
toluenes,  o-,  301-1,  in-,  300-6,  p-,  302-S,  calc.,  303-1 ; 
chloronitrobenzcncs,  o-,  299-9,  in-,  298-9,  p-,  300-0, 
calc.,  301-2 ;  bromonitrobenzenes,  o-,  312-9,  in- 
313-5 ,  p-,  313-5,  calc.,  315-0 ;  toluonitrilcs,  o-,  290-6, 
in-,  295-6,  p-,  294-1,  calc.,  292-9.  Ten  of  these  values 
(printed  in  italics)  arc  based  on  new  surface  tension 
measurements  carried  out  by  the  method  of  maximum 
bubble  pressure  (A.,  1924,  ii,  154).  The  values  for 
■m-toluonitrile  given  by  Turner  and  Merry  (J.C.S., 
1!) 10,  97,  2075)  arc  shown  to  bo  inaccurate. 

E.  E.  Walker. 

Condensation  of  phenylacetylene  under  the 
influence  of  primary  amines.  K.  Krasyski  and 
A.  Kiprianov  (J.  Russ.  Pliys.  Chcm.  Soc.,  1925,  56, 
1 — 10). — When  heated  in  a  sealed  tube  with  an 
aqueous  solution  of  methylamine  or  ethylaminc, 
phenylacetylene  is  converted  into  s-triphcnylbcnzcnc, 
the  yield  with  the  former  amine  being  quantitative. 
Under  similar  conditions,  dimcthylamine,  diethyl- 
amine,  trimcthylaminc,  or  piperidine  converts  phenyl- 
acetylene  into  an  oily  substance,  whilst  aqueous 
ammonia,  potassium  hydroxide  solution,  or  water 
yields  tarry  products.  s-Triphenylbenzene  is  formed 
by  the  condensation  of  phenylacetaldehyde  with 
methylamine  but  not  by  that  of  acetophenone  with 
methylamine.  It  seems  probable  that,  when  phenyl- 
acetylene  and  a  primary  amine  are  heated  together, 
the  former  is  converted  by  the  action  of  the  water 
into  phenylacetaldehyde,  which  reacts  with  the 
amino  to  give  cither  CH2Ph-CH!NMe  or 
CHPIlCH-NHMc ; 

polymerisation  of  the  latter,  with  regeneration  of  the 
amine,  would  then  yield  triphenylbcnzenc. 

T.  H.  Pope. 

Derivatives  of  p-methylnaphthalene.  K.  Dzie- 
iv  on  ski,  (Mlle.)  J.  Schoen6wna,  and  E.  Wald- 
mann  (Bull.  Intern.  Acad.  Polonaise,  1925,  A,  55 — 
68).— See  A.,  1925,  i,  1056. 

Dissociation  into  free  radicals  of  substituted 
dixanthyls.  II.  Dissociating  influence  of  the 
cj/clohexyl  group.  J.  B.  Conant  and  L.  F.  Small 
(J.  Amer.  Chem.  Soc.,  1925,  47,  3068—3077;  cf. 
A.,  1925,  i,  955). — Condensation  of  magnesium 
p-chlorobenzyl  chloride  and  xanthonc  in  ethereal 
suspension,  followed  by  hydrolysis  with  ice  and 
ammonium  chloride,  affords  j)-chlorobenzylidene- 
xanthen,  yellow,  m.  p.  131 — 131-5°,  as  a  precipitate, 
whilst  treatment  of  the  dried  ethereal  layer  with  a 
cold  acetic  anhydride  solution  of  perchloric  acid 
yields  p-cMorobenzylxanthyl  perchlorate,  m.  p.  209° 
to  a  black  liquid,  after  darkening  at  200°.  Reduc¬ 
tion  of  the  latter  with  vanadous  sulphate  affords  di- 
p-chlorobenzyldixanthylethane,  m.  p.  147 — 149°  in  air, 
with  brown  coloration,  152°  in  carbon  dioxide.  In 
bromobenzene  solution,  this  absorbs  oxygen  in 
amount  corresponding  with  that  required  for  com¬ 
plete  formation  of  a  peroxide.  The  power  of  absorb¬ 
ing  oxygen  is  destroyed  by  heating  the  bromo¬ 
benzene  solution  at  100°  for  1  hr.  Condensation  of 
magnesium  isoamyl  bromide  with  xanthone  affords 
similarly  iso amylxanthydrol,  m.  p.  95 — 97°,  decom¬ 


posing  into  xanthone  and  isoamyl  alcohol  when  kept, 
iso Amylxanlhyl  perchlorate,  yellow,  m.  p.  165°,  yields, 
when  reduced  with  vanadous  sulphate,  diisoamyl- 
dixanthylethane,  m.  p.  137 — 145°  in  air,  15S — 160° 
in  carbon  dioxide.  This  absorbs  oxygen  in  bromo¬ 
benzene  solution,  the  end-product  of  the  oxidation 
being  xanthone.  It  gives  a  colourless  solution  in 
naphthalene  at  S0°  under  carbon  dioxide,  which 
deepens  to  red  at  the  b.  p.  of  the  solvent,  and  then 
rapidly  fades  if  boiling  is  continued.  n-Hexylxanthyl 
perchlorate,  yellow,  m.p.  126 — 127°,  obtained  similarly, 
is  reduced  by  vanadous  sulphate  to  di-n-hexyldi- 
xanthylethane,  m.  p.  119 — 133°  in  air,  138°  in  carbon 
dioxide.  This  absorbs  oxygon  in  solution,  and  shows 
colour  changes,  in  solution,  typical  of  dissociable 
ethanes.  cycloHex-ylxanthydrol,  m.  p.  152°,  and 
cyclohexylxanthyl  perchlorate,  m,  p.  163°  with 
blackening,  after  darkening  at  160°,  arc  obtained 
analogously.  Reduction  of  the  latter  with  vanadous 
sulphate  affords  dicyclohexyldixanthyl,  light  yellow, 
which  absorbs  oxygen  instantaneously  and  exhibits 
the  usual  colour  changes  in  solution,  increased  dis¬ 
sociation  on  dilution  being  indicated  by  deviation 
from  Beer’s  law.  cycloHexylxanthyl  peroxide,  m.  p. 
147 — 14S°  (decomp.),  decomposes  violently  when 
heated  in  hydrogen  at  145 — 150°,  with  formation  of 
xanthone  and  a  yellow  liquid.  F.  G.  Willson. 

Replacement  of  halogens  from  aromatic  com¬ 
pounds.  R.  H.  Clark  and  R.  N.  Crozier  (Trans. Roy. 
Soc.  Canada,  1925,  [iii],  19,  III,  153 — 156). — Various 
aromatic  halogen  compounds  were  heated  with  an 
alcoholic  solution  of  potassium  hydroxide,  sodium 
methoxide,  or  sodium  ethoxide  in  sealed  tubes.  The 
following  numbers  represent  the  percentage  replace¬ 
ment  of  halogen  after  42  hrs.  at  151°,  the  numbers 
in  parentheses  representing  the  replacement  cal¬ 
culated  from  a  consideration  of  the  electronic  theory 
as  elaborated  by  Fry  (“  Electronic  Conception  of 
Valency  and  the  Constitution  of  Benzene  ”)  :  o- di- 
chlorobenzene  6-8  (50) ;  m-dicldorobenzene  9-3  (100) ; 
1:2:  4-trichlorobenzene  29-4  (33-3) ;  1  :  2  :  4  :  5- 

tctrachlorobcnzenc  35  (50) ;  hexachlorobenzene  3S-7 
(50);  pcntabromophenol  39-1  (40);  2  : 4-dichloro- 
anilinc  0  (0) ;  2:4:  6-trichlorophenol  0  (0) ;  2:6:4- 
dichloronitroaniline  0  (0) ;  p-chloroaniline  0  (0) ; 
m-chloroanilinc  1-5  (100) ;  o-bromotoluene  2-4  (100) ; 
wi-bromotoluenc  2-1  (100).  J.  S.  Carter. 

Sulphuryl  chloride.  IV.  New  chlorinating 
agent.  Preparation  of  polychloro-derivatives  of 
toluene.  O.  Silberrad  (J.C.S.,  1925,  127,  2677 — 
26S4). — When  sulphuryl  chloride  containing  about 
1%  of  sulphur  chloride  is  run  into  a  mixture  of  toluene 
and  anhydrous  aluminium  chloride  at  70°,  aluminium 
sulphur  chloride  is  instantaneously  formed,  and  by 
adjusting  the  relative  proportions  of  hydrocarbon  and 
reagent  an  almost  theoretical  yield  of  mono-  (1  :  2 
and  1 :  4),  di-  (1:2:  4),  tri-  (1 :  2  :  3  :  4  and  1 :  2  : 4  :  5), 
and  penta-chlorotoluene  may  be  obtained.  The  new 
reagent  does  not  attack  the  side  chain. 

B.  W.  Anderson. 

Reactions  of  aromatic  compounds  containing 
multivalent  iodine.  C.  Willoerodt  (J.  pr.  Chem., 
1925,  [ii],  111,  353 — 367). — A  systematic  review 
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of  the  known  facts  regarding  the  formation  and 
reactions  of  this  type  of  compound. 

R.  W.  West. 

Halogen  derivatives  of  diphenylmethane. 
A.  E.  Tschitschibabin  and  A.  A.  Schesler  (J.  Russ. 
Phys.  Chem.  Soc.,  1925,  56,  149— 152).— The  method 
previously  used  for  the  reduction  of  alcohols  of  the 
diphenyl-  and  triphcnyl-methane  series  (A.,  1911, 
i,  277)  serves  for  the  preparation  of  various  halo- 
genated  diphenylmethane  derivatives  (cf.  also  A., 
1911,  i,  278). 

Phenyl-p-chlorophenylcarbinol,  CfiH4Cl-CHPh-OH, 
m.  p.  61°,  prepared  from  p-chlorobenzaldehydc  and 
magnesium  phenyl  bromide,  is  reduced  by  means  of 
hydriodic  acid  in  glacial  acetic  acid  to  phenyl-p- 
chlorophenylmethane .  Phenyl -  o-chlorophenylcarbinol, 
m.  p.  65 — 65-5°,  similarly  obtained,  yields  phenyl- 
o-chlorophenylmethane,  m.  p.  13-2°,  b.  p.  164-5°/19 
mm.,  dl  1T530.  Phenyl-m-chlorophenylcarbinol, 
similarly  obtained,  has  m.  p.  38°.  T.  H.  Pope. 

Derivatives  of  toluene.  R.  Poggi  (Atti  R. 
Accad.  Lincei,  1925,  [vi],  2,  423 — 427). — m-Nitro- 
bcnzyl  iodide,  m.  p.  84-5 — 86°,  and  2  : 4-dinitrobenzyl 
iodide,  m.  p.  75-5 — 76°,  are  obtained  by  boiling  the 
alcoholic  solutions  of  the  corresponding  chlorides 
with  a  slight  excess  of  potassium  iodide.  By  boiling 
p-nitrobenzyl  thiocyanate  with  concentrated  sulph¬ 
uric  acid,  p-nitrobenzyl  thiocarbamale, 

N02-CcH4-CH2-S-C0-NH2, 

m.  p.  140—141°,  is  obtained.  By  prolonged  boiling 
of  this  compound  with  20%  hydrochloric  acid,  hydro¬ 
gen  sulphide,  carbon  dioxide,  and  ammonia  are 
eliminated,  giving  -p-nitrobenzyl  mercaptan,  m -Cyano- 
benzyl  bromide,  m.  p.  94 — 95-5°,  is  prepared  by  the 
Sandmeyer  reaction  from  m-toluonitrilc.  m-Cyano- 
benzyl  iodide,  m.  p.  113 — 114°,  and  o-cyanobenzyl 
iodide,  m.  p.  77 — 78°,  were  prepared  by  boiling  the 
corresponding  chloro-derivatives  in  alcoholic  solution 
with  potassium  iodide.  By  boiling  an  alcoholic 
solution  of  p-cyanobenzyl  chloride  with  sodium  thio¬ 
sulphate  for  an  hour,  sodium  p-cyanobenzyl  thio¬ 
sulphate,  CN-C6H4-CH2-S203Na,  was  obtained,  which 
on  prolonged  heating  at  70°  with  concentrated  sulph¬ 
uric  acid  gave  p-cyanobenzyl  mercaptan,  m.  p.  43°. 
Oxidation  of  this  compound  in  the  cold  by  alcoholic 
iodine  solution  gave  pp ' -dicyanobenzyl  disulphide, 
m.  p.  147-5°.  E.  G.  Tryhorn. 

Two  forms  of  o-nitrotoluene.  R.  H.  Clark  and 
R.  N.  Crozier  (Trans.  Roy.  Soc.  Canada,  1925,  [iii],  19, 
III,  157 — 15S). — The  a-  and  (3-forms  of  o-nitrotoluene 
(Knoevenagel,  A.,  1907,  i,  202)  have  practically  the 
same  refractive  index  and  density  and  the  same  M 
as  determined  by  the  f.  p.  method.  It  is,  however, 
claimed  that  the  assumption  of  the  existence  of  two 

electronic  forms,  C6H4Me\N02  and  C6H4Me-N02,  as 
an  explanation  for  the  existence  of  the  two  modific¬ 
ations  is  supported  by  the  results  of  chemical  tests. 

J.  S.  Carter. 

2-Nitro-3  :  4-dimethoxy-l-methylbenzene  (2- 
nitrohomoveratrole).  E.  Merck  Ciiem.  Fabr.— 
See  B.,  1926,  30. 


Reactions  of  organic  thiosulphates.  H.  B. 
Footner  and  S.  Smiles  (J.C.S.,  1925,  127,  2887— 
2891). — The  organic  sodium  thiosulphates, 
RS-S02-ONa 

(cf.  Price  and  Twiss,  ibid.,  1907,  91,  2021)  share 
with  the  disulphoxides  (A.,  1925,  i,  391)  certain 
characteristic  reactions  of  the  thiol-sulphone  group, 
due  to  instability  of  the  dithio-system  in  substances 
of  the  type  RS-S02X;  this  group  is  readily  split  by 
alkali  mercaptides  and  with  varying  ease  by  other 
reagents,  the  activity  depending  on  the  character  of 
the  group  X.  The  organic  thiosulphates  arc  readily 
decomposed  in  aqueous  solution  by  sodium  mcr- 
captidcs  :  R-S-S03Na+NaSR'  — >  RS‘SR'+Na2S03. 
When  R  and  R'  are  the  same,  a  single  symmetrical 
disulphide  is  produced ;  when  they  are  dissimilar, 
a  mixture  of  the  two  possible  symmetrical  disulphides 
is  usually  obtained,  probably  because  of  secondary 
reaction  of  the  mercaptide  with  the  disulphide 
(Lecher,  A.,  1920,  i,  433),  RS-SR' +NaSR  ===  RS-SR + 
R'SNa.  The  organic  thiosulphates  are  quickly  and 
almost  quantitatively  decomposed  by  aqueous  alkali 
cyanide,  giving  the  corresponding  thiocyanates  in 
excellent  yield,  RS-S03Na+NaCN  — ^  R-SCN+ 
Na2S03.  The  disulphoxides  behave  similarly  but  aro 
much  less  reactive,  RS-S02R+NaCN — >-  R-S02Na+ 
R-SCN. 

Di-p-toluencsulphonyl  sulphide  (Troger,  A.,  1899, 
i,  905)  behaves  similarly  towards  the  mcrcaptans, 
the  sulphur  chain  being  ruptured  with  formation  of 
sulphinatc  and  thiosulphonate  together  with  tho 
disulphide  corresponding  with  the  mercaptan  used, 

(C7H7-S02)2S+2RSNa->-C7H7-S02*SNa+C7H7-S02Na 
+  (RS)2.  Whilst  sodium  dithionate  is  not  attacked 
by  alkali  mercaptides,  the  tri-  and  tetra-thionates 
are  rapidly  decomposed,  giving  the  disulphide 
Na2S306+2R-SNa  — >  (RS)2+Na2S03+Na2S203 ; 
Na2S40G+2R-SNa  — y  (RS)2+2Na2S203.  This  result 
is,  in  the  authors’  opinion,  adequately  explained  by 
the  structures  proposed  by  Mendeleev  for  the  poly- 
thionates.  o-A Htrophenyl  benzyl  disulphide  has  m.  p. 
54°;  benzyl  9 -anthryl  disulphide,  m.  p.  128°;  p-nitro¬ 
benzyl  thiocyanate,  m.  p.  79°,  and  9- anthryl  thiocyanate, 
m.  p.  181°.  M.  Johnson. 

Dependence  of  rotatory  power  on  chemical 
constitution.  XXVTI.  Optical  properties  of 
n-aLkylp-toluenesulphinates.  H.  Phillips  (J.C.S., 
1925,  127,  2552 — 2587). — When  an  optically  in¬ 
active  ?(■  alkyl  ester  of  p-toluenesulphinic  acid  is 
heated  gently  with  Lp-octanol  a  mixture  of  a  laevo- 
rotatory  n- alkyl  p-toluencsulphinate  and  a  kevo- 
rotatory  [3-octyl  p-toluenesulphinate  is  produced 
which  can  be  separated  by  fractional  distillation 
under  very  low  pressures.  Alcoholysis  of  the  A  (3-octyl 
p-toluencsulphinatc  thus  produced  yields  an  optic¬ 
ally  active  n-alkyl  ester  of  opposite  sign.  By  these 
methods,  using  /-p-octanol,  w-alkyl  p-toluenesulphin- 
ates  have  been  prepared  with  ag,,  —6-72°  and  +0-92° 
and  n-butyl  esters  with  ag,,,  -3-46°  and  +16-52° 
(f=l  dm.  in  each  case).  The  asymmetry  must  be 
attributed  to  the  sulphur,  and  since  only  three 
groups  are  attached  to  this  atom,  the  reason  for  this 
asymmetry  is  sought  in  the  electronic  structure. 
According  to  Lowry’s  theory,  the  oxygen  should  be 
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attached  to  the  sulphur  atom  through  a  semipolar 
linking,  the  oxygen  atom  being  negatively  and  the 
sulphur  atom  positively  charged.  The  parachor 
(A.,  1924,  ii,  662)  of  ethyl  p-toluenesulphinate  has 
been  determined  by  S.  Sugdcn,  and  this  confirms 
the  presence  of  a  semipolar  linking  (A.,  1925,  ii,  936). 
The  observed  asymmetry  might  have  been  attributed 
to  the  tetrahedral,  arrangement  of  three  different 
groups  and  one  lone  pair  of  electrons,  but  the  view 
that  the  asymmetry  is  due  to  the  three  groups  not 
being  coplanar  with  the  positively  charged  sulphur 
atom  is  shown  to  be  more  in  accordance  with  cog¬ 
nate  facts.  The  existence  of  a  positive  charge  is 
regarded  as  the  essential  factor  making  optical 
activity  possible  for  a  ter-covalent  atom  containing 
three  different  groups.  The  corresponding  sulphonic 
acid  and  its  ?i-alkyl  esters  do  not  give  any  indication 
that  they  can  exist  in  optically  active  forms. 

It  is  suggested  that  carboxylic  esters  contain  a  small 
proportion  of  an  isodynamic  form  possessing  a  semi- 
polar  linking,  the  constitution  of  which  is  analogous 
to  that  of  the  sulphinic  esters.  The  additional 
centre  of  asymmetry  thus  introduced  would  explain 
the  complex  dispersion  of  these  esters. 

Optically  active  p-toluenesulphinic  esters  undergo 
changes  analogous  to  the  Walden  inversion.  Thus 
if  f-p-octanol  is  heated  with  ethyl  p-toluenesulphinate, 
a  lccvorotatory  ethyl  ester  remains.  If  this  in  turn  is 
heated  with  n-butyl  alcohol,  a  dextrorotatory  ?i-butyl 
p-toluenesulphinatc  is  obtained.  On  the  other  hand, 
if  the  inactive  butyl  ester  is  heated  with  1-p-octanol, 
a  lsevorotatory  n-butyl  p-toluenesulphinate  is  pro¬ 
duced. 

By  means  of  a  cycle  of  changes  involving  the 
oxidation  of  p-toluenesulphinic  esters  to  the  corre¬ 
sponding  sulphonic  esters,  Z-p-octanol  has  been  con¬ 
verted  into  d-p-octanol  and  Z-menthol  into  d-neo- 
menthol.  It  is  shown  that  when  the  p-toluene- 
sulphinate  of  an  optically  active  carbinol  (such  as 
Z-(3-octanol)  is  treated  with  potassium  acetate  and 
ethyl  alcohol  the  optically  active  alcohol  is  regenerated 
without  inversion,  but  when  the  sulphinate  is  oxidised 
to  the  sulphonate  and  this  then  treated  with  potass¬ 
ium  acetate  and  ethyl  alcohol  the  acetate  of  d-p- 
octanol  is  produced,  showing  that  inversion  has  taken 
place.  The  slow  mutarotation  of  p-toluencsulphinic 
esters  of  f-p-octanol  and  of  Z-menthol  caused  by  the 
labile  nature  of  the  rotation  duo  to  the  sulphinic  acid 
group  has  been  studied.  An  equilibrium  value  of 
— 35-1°  is  obtained  after  about  1000  hrs. 

Ethyl  dl-p-toluenesnlphmale  has  b.  p.  99 — 104°/ 
0-1  mm.,  Ji'g  1-5309,  df  1-114;  butyl  dl-p-foiwene- 
sulphinale,  b.  p.  90— 95°/0-l  mm.,  n%  1-5195,  df 
1-066;  1  -rnenthyl  <\l--p-toluene&ulphiiiate,  m.  p.  108 — 
109°,  in  acetone  solution  (c=2-609)  gave  [a]",, 
-239-9°  and  [«]*•»  -433-8°.  E.  E.  Walker. 

Constitution  of  the  so-called  diphenylcycio- 
butane.  R.  Stoermer  and  C.  Thier  [and,  in  part, 
E.  Laage]  (Ber.,  1925,  58,  [£],  2607— 2615).— The 
“  diphenylcyc/obutane  ”  obtained  by  Stoermer  and 
Biescnbach  (A.,  1905,  i,  524)  by  the  action  of  alcoholic 
potassium  hydroxide  on  phenylacetaldehyde  at  high 
temperature  and  pressure  is  identified  as  ay-diphcnyl- 
propene.  The  reaction  appeal's  to  consist  in  the 
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primary  formation  of  the  aldol, 

CH2Ph-CH(OH)-CHPh-CHO, 
which  passes  into  tho  corresponding,  unsaturated 
aldehyde  by  loss  of  water  and  subsequently  loses 
tho  aldehydic  group  as  formic  acid,  thus  giving 
ay-diphenylpropene.  The  hydrocarbon,  b.  p.  178 — 
179°  (corr.)/14  mm.,  m.  p.  15 — 16°,  may  be  con¬ 
veniently  prepared  in  67%  yield  by  heating  phenyl¬ 
acetaldehyde  with  alcoholic  potassium  hydroxide 
under  reflux.  It  is  identical  with  tho  compound 
obtained  from  a-benzylcinnamic  acid  by  Dieckmann 
and  Kammercr  (A.,  1906,  i,  820)  and  yields  the 
same  dibromide,  m.  p.  109°,  and  psewdonitrosite, 
m.  p.  between  142°  and  150°,  according  to  the  manner 
of  heating;  tho  latter  compound  is  converted  by 
dicthylamine  in  boiling  alcoholic  solution  into  the 
substance,  C19H2402N2,  m.  p.  93°.  The  nitrosochloride 
has  m.  p.  166°  (dccomp.).  ay-Diphenylpropene  is 
readily  converted  into  ay-diphenylpropane,  b.  p. 
301 — 303°  (corr.),  166 — 16S°/16  mm.,  by  sodium 
and  boiling  alcohol  or  hydrogen  in  tho  presence  of 
palladised  calcium  carbonate.  Oxidation  of  ay-di¬ 
phenylpropene  by  permanganate  in  alkaline  solution 
yields  only  benzaldehyde,  benzoic  and  phenylacetic 
acids ;  in  acetone  solution,  particularly  in  the  presence 
of  sulphuric  acid,  benzaldehyde  and  $y-diphenyl- 
'propaldehyde  hydrate,  CH2Ph*GHPh-CII0,H20,  m.  p. 
116 — 117°  ( semicarbazone ,  m.  p.  189°),  are  produced. 
Ozonisation  of  ay-diphenylpropene  and  subsequent 
decomposition  of  the  ozonide  yields  only  benzalde¬ 
hyde,  and  benzoic  and  phenylacetic  acids. 

Under  the  modified  conditions  of  preparation  of 
ay-diphenylpropene,  three  isomeric  fi-benzyl-xy-di- 
phenyl-S-valerolact07ies,  m.  p.  109°,  133°,  and  165°, 
respectively,  are  obtained  as  by-products.  A  fourth 
isomeride,  m.  p.  135°,  was  prepared  during  attempts 
to  obtain  the  methyl  ester  from  tho  dry  sodium  salt 
from  the  lactone,  m.  p.  109°,  and  methyl  sulphate. 
Further,  the  lactone,  m.  p.  109°,  exists  in  a  dimorphous 
form,  m.  p.  122°.  Apparently,  the  primary  aldol 
passes  into  the  corresponding  unsaturated  aldehyde 
which  unites  with  a  further  molecule  of  phenyl¬ 
acetaldehyde,  yielding  the  dialdehyde, 
CH2Ph-CH(CHPh-CHO)2, 

this  is  transformed  by  Cannizzaro’s  reaction  into  the 
compound, 

CH2Ph-CH(CHPh-CH2-OH)-CHPh-CO,H, 
from  which  four  isomeric  p-benzyl-ay-dlphenyl-S- 
valerolactones  are  derived  by  loss  of  water. 

H.  Wren. 


Diacene  [diacenaphthylidene]  and  its  ketonic 
derivatives.  K.  Dzievonski  and  T.  Litynski  (Ber., 
1925,  58,  [jB],  2539 — 2544). — Diacenaphthylidene- 

dione,  ^q^°1>C.'C<C^q^6.  m.  p.  287 — 288°,  is  con¬ 
veniently  prepared  by  the  oxidation  of  acenaphthene 
in  glacial  acetic  acid  with  potassium  dichromate  at 
40—50°.  The  most  advantageous  method  for  the 
preparation  of  diacenaphthylidcnone, 

CO — ^^CH,  ’ 

m.  p.  258°,  consists  in  boiling  acenaphthylene 
dibromide  in  concentrated  alcoholic  solution  with 
concentrated  hydroehlorio  acid,  whereby  acenaphthen- 
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one  is  formed  as  by-product.  Diacenaphthylidene, 

m.  p.  271 — 273°  [picrate,  m.  p. 

214°  (decomp.)]  (cf.  Doliuski  and  Dzievonski,  A., 
1916,  i,  138),  is  prepared  by  the  reduction  of  di- 
acenaphthylidenedione  or  diacenaphthylidenone  by 
zinc  dust  in  the  presence  of  acetic  anhydride  and 
anhydrous  sodium  acetate.  H.  Wren. 

Composition  of  rubicene.  K.  Dzievonski  and 
J.  Suszko  (Ber.,  1925,  58,  [B],  2544— 2546).— New 
analyses  of  rubicene  confirm  the  composition,  C26H12, 
assigned  to  it  by  Dzievonski  and  Suszko  (A.,  1922, 
i,  730)  in  place  of  the  formula,  C20H14,  suggested  by 
Pummerer  and  Ulrich  (A.,  1925,  i,  1259 ;  cf.  also 
Pummerer,  A.,  1912,  i,  182).  H.  Wren. 

Action  of  amines  on  di-  and  tri-chloroacetic 
acids.  A.  S.  Wheeler  and  E.  De  W.  Jennings 
(J.  Elisha  Mitchell  Sci.  Soc.,  1924,  40,  112).— When 
substituted  amines  are  used,  the  di-  and  tri-chloro- 
acetates  are  formed,  respectively.  However,  with 
such  amines  as  aniline  and  o-toluidine  the  dichloro- 
acid  produces  trichloroacetates. 

Chemical  Abstracts. 

Action  of  aromatic  amines  on  semicarbazide 
hydrochloride.  I.  Macurevttsch  (J.  Russ.  Phys. 
Chem.  Soc.,  1925,  56,  55—60). — When  semicarb- 
azidc  hydrochloride  is  boiled  with  a  primary  aromatic 
amine,  such  as  aniline,  o-  or  p-toluidine,  2  :  3-xylidinc, 
or  benzylamine,  the  corresponding  substituted  carb- 
amides  are  obtained :  NH2R+NH,,-NU-C(>NH2— 
NH2-NH-CONHR+NH,  and  NH.-NH-CO-NHR+ 
NH,R=NHR-CONHR+N2H4  (cf.  A.,  1925,  i,  984). 

T.  H.  Pore. 

Action  of  magnesium  butyl  bromide  on 
aromatic  thiocarbimides.  D.  E.  Worrall  (J. 
Amer.  Chem.  Soc.,  1925,  47,  2974— 2976).— The 
following  substituted  amides  of  thiovaleric  acid  were 
obtained  by  the  action  of  magnesium  butyl  bromide 
on  the  appropriate  thiocarbimides  (cf.  Sachs  and 
Loevy,  A.,  1903,  i,  334;  1904,  i,  307;  Gilman,  A., 
1924,  i,  382);  thiovaleryl-anilide,  m.  p.  38 — 39°; 
-p -tohiidide,  m.  p.-69 — 70° ;  -p -anisidide,  m.  p.  62 — 
63°;  -■p-chloroanilidc,  m.  p.  101-5 — 102°;  -p-bromo- 
anilida,  m.  p.  112°;  -diphenylamide,  m.  p.  147 — 
148°;  - fi-naphlhylamide,  m.  p.  79 — S0°;  and  bisthio- 
valeryl--p-p7ienylenediamide,  m.  p.  198 — 199°.  The 
action  of  hydroxylamine  on  these  derivatives  affords 
oximes,  hydrogen  sulphide  and  some  ammonia  being 
liberated.  F.  G.  Willson. 

Isomeric  change  in  aromatic  compounds.  I. 
Conversion  of  diacylanilides  into  acylamino- 
ketones.  A.  W.  Chapman  (J.C.S.,  1925, 127, 2818 — 
2820). — When  a  current  of  dry  hydrogen  chloride  is 
passed  through  fused  diacetanilide  or  dibenzanilide, 
the  acyl  chloride  and  monoacylanilide  result.  Diacyl¬ 
anilides,  when  heated  in  presence  of  either  hydrogen 
chloride  or  zinc  chloride,  are  converted  into  the 
corresponding  acylamino-ketones.  The  catalytic 
activity  of  the  zinc  chloride,  which  is  ineffective  when 
absolutely  dry,  is  ascribed  to  the  presence  of  a  little 
free  hydrogen  chloride,  without  which  rearrange¬ 
ment  docs  not  occur.  Since  the  necessary  conditions 


are  exactly  those  under  which  hydrogen  chloride 
decomposes  the  diacylanilides,  it  is  suggested  that 
this  change,  previously  regarded  as  intramole¬ 
cular  (Chattaway,  J.C.S.,  1904,  85,  386),  is,  in 
reality,  a  decomposition  followed  by  recondcnsation, 
thus:  NPhAc2-j-HCl  ->  NHPhAc-f  AcCl  — > 
Ac-C6H4’NHAc4-HC1.  M.  Johnson. 

Preparation  of  p-bromophenylhydroxylamine 
by  the  emulsification  process.  R.  D.  Haworth 
and  A.  Lapworth  (J.C.S.,  1925,  127,  2970). — Reduc¬ 
tion  of  p-bromonitrobenzeno  by  the  method  pre¬ 
viously  described  {ibid.,  1921,  119,  770)  is  frequently 
unsuccessful.  Good  results  are  obtained  by  the  use 
of  moro  solvent  benzene  and  moro  reducing  solution. 
^-Bromonitrobcnzenc  (5  g.),  benzene  (40  e.c.),  hydro- 
sulphide  solution  (120  g.,  Icc.  cit.,  p.  769),  and  calcium 
chloride  (5  g.,  in  a  little  water)  are  emulsified.  After 
14  hrs.,  solid  ammonium  chloride  (5  g.)  is  added. 
After  shaking,  the  precipitated  ^-brornophenyl- 
hydroxylaminc  (about  2-9  g.)  is  collected.  A  further 
yield  (0-5  g.)  can  be  obtained  from  the  benzene  layer 
by  precipitation  with  petroleum  (b.  p.  40 — 60°). 
The  sodium  sulphide  crystals  used  in  making  the 
reducing  solution  must  be  of  good  quality. 

M.  Johnson. 

Dibromination  of  aceto-m-toluidide.  S.  C.  J. 
Olivier  (Rec.  trav.  chim.,  1925,  44,  1109 — 1112). — 
By  the  action  of  2  mols.  of  bromine  on  an  acetic  acid 
solution  of  accto-w.-toluididc,  a  mixture  is  obtained 
which  after  hydrolysis  consists  of  73%  of  4  :  6-di- 
bromo-m-toluidine  and  27%  of  2  :  Q-dibromo-m-lolu - 
idine,  m.  p.  66-5 — 67°.  It  is  shown  that  the  2  :  6-di- 
bromo-compound,  m.  p.  33 — 35°,  previously  described 
(Neville  and  Winther,  J.C.S.,  1880,  37,  440)  is  a 
eutectic  mixture  of  the  two  isomerides. 

R.  W.  West. 

Trinitrophenylnitroaminoethyl  nitrate.  R.  G. 
Moran. — See  B.,  1926,  78. 

Preparation  of  some  primary  amines  by  the 
catalytic  reduction  of  nitriles.  W.  H.  Carothers 
and  G.  A.  Jones  (J.  Amer.  Chem.  Soc.,  1925,  47, 
3051 — 3057). — p-Toluonitrile  is  reduced  smoothly  in 
acetic  anhydride  solution  by  hydrogen  in  presence 
of  platinum  oxide,  with  formation  of  p-methyl- 
benzylacetamide,  m.  p.  110 — 111°  (cf.  Lustig,  A., 
1895,  i,  162),  in  88%  yield.  The  reduction  requires 
over  5  hrs.  with  hydrogen  under  3  atm.  pressure. 
In  glacial  acetic  acid,  a  71%  yield  of  pp'-dimethyldi- 
benzylamine,  together  with  small  proportions  of  the 
corresponding  primary  and  tertiary  amines,  was 
obtained  similarly  in  6|  hrs.  In  absolute  alcohol, 
reduction  proceeds  more  slowly,  and  both  primary 
and  secondary  amines  are  produced.  In  n.-butyric 
anhydride,  a  74%  yield  of  p-methylbenzyl-n-butyr- 
amide,  m.  p.  71 — 72°,  was  obtained.  Bcnzonitrile 
affords  similarly,  in  acetic  anhydride  solution,  benzyl- 
acetamide  ;  in  glacial  acetic  acid,  benzylamine  and 
dibenzylamine,  the  former  predominating;  and  in 
absolute  alcohol,  ammonia  and  the  primary  and 
secondary  amines.  o-Toluonitrile  is  reduced  similarly 
in  acetic  anhydride  solution  to  o-methylbenzylacet- 
amide,  m.  p.  76 — 76-5°  (cf.  Strassmann,  A.,  1888, 
474),  whilst  phenylacetonitrile  affords  p-phenylethyl- 
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acetamide,  in  63%  yield.  The  above  acetyl  deriv¬ 
atives  of  primary  amines  are  soluble  in  cold  dilute 
hydrochloric  acid,  from  which  they  are  precipitated 
unchanged  on  addition  of  alkali;  the  corresponding 
aromatic  sulphonyl  derivatives  are  only  slightly 
soluble  in  dilute  alkali.  The  following  acyl-dcriv- 
atives  of  the  above  amines  are  described  :  p -methyl- 
benzyl-phcnylcarbamide ,  m.  p.  188 — 188-2°,  -p -toluene- 
sulphonamide,  m.  p.  94-7 — 95-5°,  and  p -bromobenzenc- 
sulphonamide,  m.  p.  126-5 — 127-5°;  o -mclhylbenzyl- 
phcnylcarhamidc,  m.  p.  167-5 — 168°,  -benzcnesulphon- 
amidc,  m.  p.  128-3—129-1°,  -p-toluenesulphonamide, 
m.  p.  118-7 — 119-2°,  and  - p-bromobenzcnesulphon - 
amide,  m.  p.  106-5 — 107°;  $-phcnyldhyl-p-bromo- 
bcnzenesulphonamidc,  m.  p.  88-5 — 89-5°,  and  -phenyl- 
carbamide,  m.  p.  153-& — 154-5°  (cf.  Forster  and 
Stotter,  J.C.S.,  1911,  99,  1338).  The  success  of  the 
preparation  of  primary  amines  by  reduction  of 
nitriles  in  acid  anhydride  solution  is  ascribed  to 
prevention  of  hydrolysis  of  the  inline  usually  assumed 
to  be  formed  intermediately,  and  to  prevention  of  its 
condensation  with  the  primary  amine  by  the  prior 
acylation  of  the  latter.  F.-G.  Wills  oh. 

Benzidine  derivatives  of  thiocarbamide  and  azo 
dyes  therefrom.  L.  Pinto. — See  B.,  1926,  43. 


Action  of  sulphites  on  aromatic  amino-  and 
hydroxy-compounds.  XII.  Products  of  the 
action  of  sulphites  on  1  :  8-dinitronaphthalene. 
H.  T.  Bhcherer  and  H.  Barsch  (J.  pr.  Chem., 
1925,  [ii],  111,  313—339;  cf.  A.,  1925,  i,  1338).— 
When  1  :  8-dinitronaphthalene  is  boiled  with  aqueous 
sodium  hydrogen  sulphite  solution  (8-3  mols.  per 
mol.  of  dinitro-compound),  and  tho  cooled,  filtered 
solution  acidified,  a  naphthylenediaminetrisulphonic 
acid  separates  (cf.  Fischesser,  D.R.-P.  79577)  in  a 
yield  of  8-8%  of  the  theoretical,  calculated  on  the 
dinitronaphthaleno  used,  whilst  the  mother-liquor 
contains  a  further  15-4%  yield  of  the  acid,  together 
with  the  sulphurous  ester  of  an  aminonaphtholtri- 
sulphonic  acid.  The  latter  is  hydrolysed  by  boiling 
with  alkali,  after  which  the  above  mother-liquor 
contains  active  material  (evaluated  by  titration  with 
diazo-solution)  corresponding  with  31-9%  of  the 
applied  dinitronaphthalene.  When  the  naphthylene¬ 
diaminetrisulphonic  acid  is  boiled  with  aqueous 
sodium  hydrogen  sulphite,  it  is  converted  into  the 
sulphurous  ester  of  an  aminonaphtholtrisulphonie 
acid.  As  this  reaction  is  hindered  by  a  sulphonic 
group  ortho  or  meta  to  the  amino-group,  it  is  con¬ 
cluded  that  the  trisulphonic  acid  is  actually  1  :  8- 
naphthijlenediamine- 2  :  4  :  5-irisulphonic  acid,  both  of 
the  alternative  constitutions  suggested  by  Fischesser 
(loc.  cit.)  being  untenable.  When  the  trisulphonic 
acid  is  boiled  with  cyclohexanone  in  presence  of  con¬ 
centrated  hydrochloric  acid,  a  condensation  product, 
probably  (I),  is  formed,  which  is  not  attacked  by 
boiling  sodium  hydrogen  sulphite  solution. 
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with  f/xlium  hydrogen  sulphite  solution  in  presence 
of  ammonia  (cf.  D.R.-P.  215338),  the  cooled,  filtered 
solution  deposits,  on  acidification,  a  small  proportion 
of  a-naphthylamine-4  :  7-disulphonic  acid,  containing 
traces  of  the  corresponding  aminonaphtholdisulphonic 
acid  and  naphthylenediaminedisulphonic  acid.  The 
total  yield  of  disulphonic  acids  corresponds  with 
6-9%  of  the  dinitronaphthalene  used,  whilst  the 
mother-liquor  contains  further  an  approximately 
equal  proportion  of  the  sulphurous  ester  of  the 
aminonaphtholdisulphonic  acid.  When  boiled  with 
aqueous  sodium  hydrogen  sulphite,  a-naphthylamine- 
4  :  7-disulphonic  acid  is  converted  into  the  sulphurous 
ester  of  the  corresponding  naphtholdisulphonic  acid. 

Treatment  of  1  :  8-naphthylenediamine  with  11  pts. 
of  2%  fuming  sulphuric  acid  at  95 — 100°  for  several 
hrs.  affords  1 :  8-naphthylenediamine-4-sulphonic  acid, 
which,  when  warmed  with  5  pts.  of  20%  fuming 
sulphuric  acid,  yields  a  disulphonic  acid,  probably 
1 :  8-naphthylenediamine-4  :  5-disulphonic  acid  (cf . 
D.R.-P.  72584).  F.  G.  Willson. 

Reactions  of  azoxy-compounds.  I.  Action  of 
light.  W.  M.  Cumming  and  G.  S.  Ferrier  (J.C.S., 
1925,  127,  2374 — 2379). — o-Hydroxyazo-compounds 
result  when  solutions  of  certain  azoxy-compounds 
are  exposed  to  the  light  of  a  mercury-vapour  lamp. 
The  yields  are  highest  in  alcohol  and  lowest  in  benzene. 
Azobenzene  in  85%  alcohol  gives  a  63-3%  yield  of 
o-hydroxyazobenzene,  m.  p.  82 — 83°,  in  200  hrs. 
(44%  in  100  hrs.).  The  same  transformation  occurs 
under  the  influence  of  sunlight  or  electric  light 
(filament  lamp).  2  :  2'-,  3  :  3'-,  and  4  :  4'-Azoxy- 
toluene,  4  :  4'-dichloroazoxybenzene,  2  :  2'-diamino- 
4  :  4'-azoxytoluene,  and  4  :  4'-azoxyanisole  react 
similarly.  2-Hydroxy-S  :  3' -azo toluene  has  m.  p.  61-5 — 
62-5°.  4  :  4'-Azoxyphenetole  and  4  :  4'-dinitroazoxy- 
benzene  are  unchanged. 

The  existence  of  an  isomeric  4  :  4'-azoxytoluene, 
m.  p.  75°  (Janovsky  and  Reimann,  A.,  1889,  392), 
is  unconfirmed,  and  a  setting-point  curve  shows  that 
it  cannot  bo  a  solid  solution  of  p-azo-  in  p-azoxy- 
toluene.  C.  Hollins. 

Azo  dyes.  British  Dvestuffs  Corp.,  Ltd.,  K.  H, 
Saunders,  and  H.  Goodwin. — See  B.,  1926,  7. 

o-Hydroxyazo  dyes.  A.-G.  f.  Anilin-Fabr. — 
See  B.,  1926,  7. 

Azo  dyes.  Soc.  of  Chem.  Ind.  in  Basle. — See 
B.,  1926,  43. 

Azo  dyes.  G.  Kalischer,  K.  Keller,  and  L. 
Cassella  u.  Co. — See  B.,  1926,  44. 

Phenylhydrazine  and  factors  affecting  hydr- 
azone  formation.  E.  G.  R.  Ardagh  and  J.  G. 
Williams  (Trans.  Roy.  Soc.  Canada,  1925,  [iii],  19, 
IH,  75,  and  J.  Amer.  Chem.  Soc.,  1925,  47,  2976 — 
2983). — The  iodometric  method  (Ardagh  and  Williams, 
this  vol.,  189)  for  the  determination  of  phenylhydr¬ 
azine  gives  low  results  when  a  buffer  solution  is 
present.  Correct  results  are  obtained  when  the 
solution  is  just  acid  to  methyl-orange.  Aqueous 
solutions  of  phenylhydrazine  and  its  salts  oxidise 
fairly  rapidly  on  exposure  to  air,  the  solutions 
being  stable  when  prepared  with  water  free  from 
oxygen  and  preserved  in  an  atmosphere  of  nitrogen. 
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Hydrazono  formation  is  a  reversible  process,  the 
equilibrium  being  greatly  influenced  by  the  acidity 
of  the  medium.  Acetone  phenylhydrazone  form¬ 
ation  is  almost  complete  over  the  plt  range  5 — 7, 
provided  the  hydrazone  is  at  the  same  time  salted 
out.  If  the  hydrazone  be  extracted  with  some 
suitable  solvent,  immiscible  with  water,  the  reaction  is 
quantitative.  The  role  of  sodium  acetate  in  hydrazone 
formation  is  solely  that  of  a  buffer.  J.  S.  Carter. 

Action  of  hydrazine  on  nitro-  and  chloronitro- 
derivatives  of  benzene  and  naphthalene.  I.  E. 
Muller  (J.  pr.  Chem.,  1925,  [ii],  111,  273 — 27G). — 
A  summary  of  previous  researches  in  this  field, 
introductory  to  the  following  three  papers. 

F.  G.  Willson. 

Action  of  hydrazine  on  nitro-  and  chloronitro- 
derivatives  of  benzene  and  naphthalene.  II. 
Action  of  hydrazine  hydrate  on  some  nitro-  and 
chloronitro-compounds.  E.  Muller  and  G. 
Zimmermann  (J.  pr.  Chem.,  1925,  [ii],  111,  277 — 
292). — Whilst  the  action  of  hydrazine  hydrate  on 
m-nitrobenzoic  acid  in  alcoholic  solution  affords  only 
the  corresponding  hydrazine  m-nitrobenzoate,  m.  p. 
182°,  in  absence  of  solvent  the  nitrobenzoic  acid  is 
reduced  at  water- bath  temperature  in  30  min.  with 
formation  of  m-aminobenzoie  acid.  p-Nitrobenzoic 
acid  behaves  similarly  (cf.  Curtius  and  Bollenbach, 
A.,  1907,  i,  1078).  p-Nitrotoluene  is  reduced  to 
p-toluidine  when  heated  with  hydrazine  hydrate  for 

4  hrs.  at  130°  in  a  sealed  tube,  o-  and  w-toluidines 
being  also  analogously  produced.  At  150°,  hydr¬ 
azine  hydrate  reduces  o-,  m-,  and  p-nitroanilines  to 
the  corresponding  phenylenediamines.  2  :  4-Dinitro- 
toluene  is  reduced  by  alcoholic  hydrazine  hydrate 
at  water-bath  temperature  to  o-nitro-p-toluidine, 
and  this  is  further  reduced  to  2  : 4-tolylenediamine 
when  heated  with  hydrazine  hydrate  at  140°.  Reduc¬ 
tion  of  itt-chloronitrobenzene  to  m-chloroaniline  by 
the  action  of  hydrazine  hydrate  proceeds  at  water- 
bath  temperature,  but  o-chloronitrobenzene,  when 
boiled  with  hydrazine  hydrate,  yields  hydroxybenzo- 
triazole  as  the  hydrazine  salt,  m.  p.  110 — 120°  with 
loss  of  hydrazine ;  o-nitrophenylhvdrazine  is  pro¬ 
bably  the  primary  product.  2  : 4-DichIoronitro- 
benzene  reacts  with  hydrazine  hydrate  in  hot  alcoholic 
solution  with  formation  of  the  hydrazine  salt,  m.  p. 
182 — 183°  (decomp.),  of  the  corresponding  4 -chloro- 
hydroxybcnzotriazole,  exploding  at  204 — 205°  (potass¬ 
ium  salt,  explodes  above  300°;  ethyl  ether,  m.  p. 
59—60°;  benzoyl  derivative,  m.  p.'  126°).  The 
5-chloro- 2  :  4 -dinitrophenylhydrazones  of  benzaidehyde, 
orange,  m.  p.  242°,  acetone,  yellow,  m.  p.  123°,  ethyl 
acetoacetate,  m.  p.  115°,  and  formaldehyde,  yellow, 
m.  p.  124°,  are  described.  Benzoyl-5-chloro-2  : 4 -di- 
nitrophenylhydrazine,  reddish-yellow,  has  m.  p.  219°. 
When  treated  with  sodium  nitrite  in  suspension  in 
cold  aqueous-alcoholic  hydrochloric  acid,  5-chloro- 
2 : 4-dinitrophenylhydrazine  affords  an  unstable 
nitrosoamine,  yellow,  decomp,  at  85°,  which,  when 
heated,  lose3  water  and  nitrogen  with  formation  of 

5  :  5' -dichloro-2  :  4  :  2'  :  A’ -tetranilroazobenzene,  yellow, 
m.  p.  93°,  exploding  at  higher  temperatures  with 
evolution  of  a  yellow,  irritant  vapour.  5-Chloro- 
2  :  4-dinitrophenylhydrazine  dissolves  in  alkali  with 


darkening  and  evolution  of  gas.  Acidification  of  the 
solution  affords  brown  flocks  which  could  not  be 
purified,  but  which  did  not  appear  to  represent  a 
hydroxytriazole  derivative.  The  dihydrochloride ,  pale 
yellow,  readily  hydrolysed,  the  sulphate,  pale  yellow, 
decomp.  at  213°,  and  the  dibenzoyl  derivative,  pale 
orange-yellow,  m.  p.  above  300°,  of  2  :  A(linitro-\  :  5 
dihydrazinobenzene,  are  described.  F.  G.  Willson. 


Action  of  hydrazine  on  nitro-  and  chloronitro- 
derivatives  of  benzene  and  naphthalene.  III. 
Action  of  hydrazine  hydrate  on  2:4:  5-tri- 
chloronitrobenzene.  E.  Muller  and  W.  Hoff¬ 
mann  (J.  pr.  Chem.,  1925,  [ii],  111,  293—306).— 
Hydrazine  hydrate  reacts  with  2:4: 5-trichloro- 
nitrobenzeno  in  boiling  alcoholic  solution  with  form¬ 
ation  of  3  :  A-dichloro-Q-nitrophenylhydrazine,  orange- 
yellow,  m.  p.  194-5°,  and  4  :  5 -dichlorohydroxybenzo- 

triazole,  CgH2C12<[^qj^^>N,  exploding  at  194 — 

196°  after  becoming  brown  at  190°  [hydrazine  salt, 
m.  p.  205°  (decomp.) ;  -potassium  salt,  explodes  at 
230 — 250°;  barium,  magnesium,  copper,  and  silver 
salts;  aniline  salt,  m.  p.  168°  (decomp.);  methyl 
ether,  m.  p.  129°;  ethyl  ether,  m.  p.  90°;  benzoyl 
derivative,  m.  p.  152°;  acetyl  derivative,  m.  p.  150°; 
carbethoxy methyl  derivative,  m.  p.  109°;  carbethoxy- 
derivative,  m.  p.  123°].  Formation  of  the  triazolc 
is  favoured  by  the  application  of  excess  of  hydrazine 
hydrate,  and  by  the  action  of  hydrazine  or  of  alkalis 
on  the  dichloronitrophenylhydrazine.  The  following 
3  :  5-dichloro-Q-nitrophenylhydrazones  are  described  : 
benzaidehyde-,  yellowish-red,  m.  p.  184°;  salicylalde- 
hyde-,  yellowish-green,  m.  p.  207°;  resorcylalde- 
hyde-,  orange-red,  m.  p.  251°;  acetone-,  lemon- 
yellow,  m.  p.  157° ;  and  benzophe.none- 3  :  5 -dichloro- 
G-nitrophcnylhydrazonc,  pale  yellow,  m.  p.  162°. 
Treatment  with  nitrous  acid  convorts  the  dichloro¬ 
nitrophenylhydrazine  into  3  :  i-dicldoro-Q-nilrophenyl- 
azoimide,  yellowish-brown,  m.  p.  56°,  which  is  decom¬ 
posed  by  alkalis  into  azoimide  and  a  compound,  m.  p. 
34°,  possessing  phenolic  properties.  The  action  of 
anhydrous  hydrazine  on  2  :  4  :  5-trichloronitrobenzene 
affords,  together  with  the  above  triazole,  2  :  3 -di- 
chloro-G-nitrophenylhydrazine,  red,  m.  p.  172°  [hydro¬ 
chloride,  m.  p.  195°  (decomp.) ;  benzylidene  derivative, 
red,  m.  p.  225°].  F.  G.  Willson. 


Action  of  hydrazine  on  nitro-  and  chloronitro- 
derivatives  of  benzene  and  naphthalene.  IV. 
Action  of  hydrazine  on  l-chloro-2  : 4-dinitro- 
naphthalene.  E.  Muller  and  K.  Weisbrod  (J.  pr. 
Chem.,  1925,  [ii],  111,  307 — 312). — When  treated 
with  hydrazine  hydrate  in  hot  alcoholic  solution, 
l-chloro-2  :  4-dinitronaphthalene  affords  2  :  4-dinitro- 
naphthalene,  the  hydrazine  salt  of  2  :  A-dinitro-u- 
naphthol ,  m.  p.  203 — 205°,  o-nitro-Z-hydroxynaphtho- 
triazole,  (I),  yellow,  m.  p.  215°  (decomp.),  and  4  :  4 ' -di- 
nilro-2 : 2' -azonaphthalene.  The  primary  product 

is  probably  2  : 4-dinitro- 

naphthylhydrazine,  from 
w-hich  the  triazole  derivative 
is  derived  by  reduction  and 
m  x  s"  condensation  with  the  ad- 

N(OH)/  jacent  nitro-group,  but  which 
also  loses  nitrogen  and  hydrogen  with  formation  of 
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dinitronaphthalenc,  the  latter  being  then  further 
reduced  to  the  azo-derivative,  whilst  the  naphthol 
is  formed  by  hydrolysis  of  the  chlorodinitronaphthal- 
ene.  The  samo  products  are  obtained  when  the 
reaction  is  carried  out  at  the  ordinary  temperature, 
but  when  anhydrous  hydrazine  is  used,  neither  the 
dinitronaphthol  nor  the  triazole  derivative  is  formed. 

F.  G.  Willson. 

Nitrogen  tetroxide  as  a  reagent  for  diazotis- 
ation.  B.  Houston  and  T.  B.  Johnson  (J.  Amer. 
Chem.  Soc.,  1925,  47,  3011 — 3018). — Nitrogen  tetr¬ 
oxide  forms  a  convenient  reagent  for  diazotising 
primary  aromatic  amines  in  anhydrous  solvents. 
The  reaction  proceeds  according  to  the  equation 
R’NH„+N20.j— R-NIN-0,N02,  and  is  in  accordance 
with  tlio  structure  ON*ON02  for  nitrogen  tetroxide. 
When  m-nitroanilinc,  dissolved  in  dry  benzene,  is 
treated  with  pure  nitrogen  tetroxido  in  the  cold 
until  the  reddish  colour  of  the  solution  indicates  an 
excess  of  the  gas,  3 : 3 '-dinitrodiazoaminobenzene, 
yellow,  m.  p.  195 — 196°  (violent  decomp.),  is  pre¬ 
cipitated  in  practically  quantitative  yield.  By  using 
3  mols.  of  nitrogen  tetroxide  to  1  mol.  of  m-nitro- 
aniline,  a  yield  of  69%  of  m-nitrobenzcncdiazonium 
nitrate  can  be  obtained,  together  with  24%  of  the 
diazoamino-compound.  In  the  case  of  p-nitroaniline, 
a  molar  ratio  of  nitrogen  tetroxide  to  base  of  1  :  2 
affords  84%  of  diazoamino-derivative  with  12%  of 
diazonium  nitrate,  whilst  a  corresponding  ratio  of 
2-25  :  1  yields  91%  of  diazonium  nitrate,  the  diazo¬ 
amino-compound  not  being  formed  under  these  con¬ 
ditions.  o-Nitroaniline  yields,  with  corresponding 
ratios  of  nitrogen  tetroxide,  12%  of  diazoamino- 
compound  and  8%  of  diazonium  nitrate,  and  64% 
of  diazonium  nitrate  free  from  diazoamino-compound, 
respectively.  F.  G.  Willson. 

Decomposition  of  diazo-compounds  under  the 
influence  of  copper.  J.  S.  P.  Bltjmberger  (Chem. 
Weekblad,  1925,  22,  599 — 604). — A  consideration  of 
the  various  methods  of  reaction  of  diazo-  and 
diazonium-compounds  in  presence  of  copper  and 
copper  compounds  in  relation  to  the  theory  of  induced 
alternate  polarity.  Many  of  the  configurations 
assumed  are  found  to  be  contradictory. 

S.  I.  Levy. 

Stereoisomerism  in  the  cyclohexane  series. 
I.  2-Methylcycfohexanols.  M.  Godchot  and  P. 
Bedos  (Bull.  Soc.  chim.,  1925,  [iv],  37,  1451 — 1466). 
— w/cfoHexene  oxide,  obtained  in  55%  of  the 
theoretical  yield  by  the  action  of  potassium  hydr¬ 
oxide  on  2-phloroci/cZohexanol,  reacts  readily  with 
magnesium  methyl  iodide,  yielding  first  a  magnesium 
methyl  derivative  which  gives  2-iodocycfohexanol 
qjj  with  water.  Further  reaction  on 

A.  2  distilling  off  the  ether  in  place  of 

CH,j/  jOH-OMgl  decomposing  with  water  yields  a 
CH2i  JCHMe  product  (I),  which  when  finally 
..  treated  with  watergives  2-methyl- 
2  cycfohexanol,  b.  p.  163 — 164° /763 

1  '  mm.,  in  63%  yield.  The  phenyl- 

urelhane  has  m.  p.  71°  and  the  acid  phthalate,  m.  p.  128°. 
Since  cyc/ohexene  oxide  should  itself  from  spatial  con¬ 
siderations  be  a  cis-compound,  it  is  concluded  that  the 


2-methylcyclohexanol  is  itself  the  cis-isomeride,  the 
alternative  possibility  of  its  being  1-methylcyclo- 
hexan-l-ol  being  excluded  by  the  fact  that  on  oxid¬ 
ation  with  chromic  and  acetic  acids  it  yields  2-methyl- 
cyclohexanone.  Tho  2-chlorocyclohexanol,  m.  p.  29°, 
previously  described  (A.,  1923,  i,  327 ;  cf.  Detoeuf, 
A.,  1922,  i,  327)  similarly  reacts  with  magnesium 
methyl  iodide  in  two  stages  (cf.  Grignard,  A.,  1905, 
i,  593),  giving  finally  50%  of  the  theoretical  yield  of 
a  mixture  of  two  stereoisomeric  2-methylcyclo- 
hexanols,  b.  p.  163 — 164°/763  mm.  Since  the 
phenylurethane  of  the  cis-isomeride  has  m.  p.  71°, 
the  isomcride  yielding  a  phenylurethane,  m.  p.  105° 
(cf.  Sabatier  and  Mailhe,  A.,  1905,  i,  275),  and  an 
acid  phthalate,  m.  p.  122°,  is  regarded  as  the  trans- 
compound.  Accordingly  the  original  chlorocycfo- 
hexanol  is  either  a  mixture  of  cis-  and  <ra?w-forms 
or  some  interconversion  has  taken  place  in  tho 
reaction.  It  is  possible  that  the  product  obtained 
by  Detoeuf  (b.  p.  84 — 85°/16  mm.,  m.  p.  8°)  is  the 
other  isomeride.  cis-2-Methylc?/cZohexanol  obtained 
by  hydrolysis  of  the  acid  phthalate,  m.  p.  128°,  has 
b.  p.  166-5°/760  mm.,  dr*  0-9187,  nf}  1-45437;  the 
trajis-isomeride,  similarly  obtained  from  the  phthalate 
m.  p.  122°,  has  b.  p.  167— 167-5°/760  mm.,  0-9236, 
1-4581.  Commercial  2-methylcyclohexanol,  ob¬ 
tained  by  catalytic  reduction  of  o-cresol  in  the  presence 
of  nickel,  consists  of  a  mixture  of  about  80%  of  the 
trans-  with  20%  of  tho  czs-form.  Hydrogenation  of 
tho  2-methylcyclohexanone  in  acetic  acid  in  the 
presence  of  platinum-black  similarly  yields  a  mixture 
of  the  cis-  and  fraws-isomerides,  but  reduction  with 
sodium  and  alcohol  yields  almost  entirely  the  trans¬ 
form  of  2-methylcyclohexanol  (cf.  Skita,  A.,  1922, 
i,  534;  1923,  i,  460).  R.  Brightman. 

Sulphonation  of  p-chlorophenol.  J.  M.  Gaunt- 
lett  and  S.  Smiles  (J.C.S.,  1925,  127,  2745 — 2746). 
— Sulphonation  of  p-chlorophenol  yields  an  acid 
which  on  methylation  forms  4-chloroanisole-2- 
sulphonic  acid  ( sodium  salt,  loses  2H20  at  120°; 
chloride,  m.  p.  104°).  Reduction  of  the  acid  chloride 
yields  4-chloroanisole-2-sulphinic  acid,  m.  p.  116°, 
and  from  this  4:-chloroanisole-2-methylsulphone,  m.  p. 
94°,  and  4-chloroanisole-2-disulphoxide,  m.  p.  125°, 
are  obtained.  ^-Chloroanisole-2-mercaptan,  m.  p.  42°, 
and  i-chloroanisole-2-disulphide,  m.  p.  105°,  were  also 
prepared.  B.  W.  Anderson. 

Complete  synthesis  of  thymol  from  isopropyl 
alcohol.  L.  Bert  and  P.  C.  Dorier  (Compt.  rend., 
1926, 182, 63 — 65). — p-ChloromcthyHsopropylbenzene 
is  obtained  from  isopropyl  alcohol  (Blanc,  A.,  1923, 
i,  549)  and  yields  a  magnesium  derivative  which 
when  treated  with  water  gives  p-cymcne ;  this  may 
be  transformed  into  5-bromo-2-amino-p-eymcno 
(Wheeler  and  Smithey,  A.,  1922,  i,  332  ;  Wheeler  and 
Taylor,  J.  Amer.  Chem.  Soc.,  1925,  47,  178),  which 
when  diazotised  and  heated  with  ethyl  alcohol  gives 
5-bromo-p-cymene.  Tho  last-named  yields  a  mag¬ 
nesium  derivative  which  when  treated  with  oxygen 
and  water  gives  thymol.  L.  F.  Hewitt. 

Derivatives  of  azoimide — a  correction.  A. 
Korczynski  and  St.  Namyslovski  (Bull.  Soc. 
chim.,  1925,  [iv],  37,  1397). — Picryl  azide  (2:4:6- 
trinitro-l-azidobenzene)  described  by  the  authors 
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(A.,  1624,  i,  1.354)  had  previously  been  described  by 
Schrader  (A.,  1917,  i,  595).  W.  Hume-Rothery. 

Pyrocatechol  compounds  of  bi-,  ter-,  and 
quadri-valent  metals.  R.  Weinland  and  H. 
Sperl  (Z.  anorg.  Chcm.,  1925,  150,  69 — S3). — When 
a  solution  of  manganous  acetate  is  treated  with 
pyrocatechol  and  an  alkaline  hydroxide,  the  man¬ 
ganese  is  rapidly  oxidised  by  the  air,  and  com¬ 
plex  salts  of  tcrvalent  manganese  are  obtained  of 
the  formulae  :  [Mn(Cr,H.0,)..]Na  0-5NaOH,GH,O ; 

[Mn(C8H402)3]K3,3H20; 

[Mn  (C0H  j02  )3]  H(NH4  )2 ,5H20 ; 
these  are  decomposed  by  acids.  If  dilute  ammonia 
is  used,  an  unstable  base,  Mn8(C6H4O2)5(OH)2,10H2O, 
is  precipitated.  Pyridine  yields  a  crystalline  com¬ 
pound,  4[Mn(C6H102)2]H2,2C5H5N,C6H1(0H)2 ;  nickel 
forms  a  similar  compound,  but  the  zinc  compound 
has  the  normal  formula  [Zn(C8H102)2]H2,2C5H5N. 
Unlike  most  complex  pyrocatechol  compounds,  these 
pyridine  salts  are  stable  in  air.  From  stannous 
chloride  a  compound.,  [ClSnC6H402]H,C5H5N,  is 
obtained,  and  thorium  nitrate  yields  a  substance, 
Th(0-CeH4-0H),,,2C5H5N.  The  yellow  colour  of  this 
latter  compound  is  surprising  because  an  ammonium 
salt,  containing  3  mols.  of  pyrocatechol,  is  colourless ; 
it  may  be  a  pseudo-ammonium  salt.  The  zirconium 
compound, 

[Zr(C6H4O2)3]H2,C5H6N,0‘5[C6H4(OH)2,C5H5N], 
is  also  yellow,  whilst  aluminium  forms  a  yellow, 
tarry  compound  which  rapidly  changes  to  a  colourless, 
powdery  substance,  [A1(C8H402)2]H,C3H5N,H20.  From 
bismuth  nitrate  a  compound,  B  i  (C6  H402 )  ( 0  •  C  6  H,  -  OH ) , 
is  obtained,  the  constitution  of  which  is  uncertain, 
and  also  an  acid,  Bi(NO3)(O-C0H4-OH)2. 

A.  Geake. 

2  -  Nitro  -3:4-  dimethoxytoluene  [2  -  nitro  - 
homoveratrole].  E.  Merck. — See  B.,  1926,  28. 

Reduction  of  cinnamaldehyde  to  cinnamyl 
alcohol  in  presence  of  platinum  oxide-platinum- 
black  and  promoters.  XI.  W.  F.  Tuley  with 
R.  Adams  (J.  Amor.  Chem.  Soc.,  1925,  47,  3061 — 
3068). — Reduction  of  cinnamaldehyde  with  hydrogen 
in  presence  of  platinum  oxide-platinum-black  ceases 
when  0-15  mol.  of  hydrogen  has  been  absorbed  per 
mol.  of  aldehyde.  The  catalyst  can  be  reactivated 
by  shaking  with  air,  but  many  reactivations  are 
necessary  before  reduction  is  complete,  and  the 
product,  when  1  mol.  of  hydrogen  has  been  absorbed, 
contains  unchanged  aldehyde,  phenylpropaldehyde, 
cinnamyl  alcohol,  and  phenylpropyl  alcohol.  A 
quantitative  yield  of  cinnamyl  alcohol  is  obtained 
when  the  aldehyde  (0-2  mol.  in  100  c.c.  of  95% 
alcohol)  is  treated  with  an  equivalent  of  hydrogen 
in  presence  of  0-2  g.  of  catalyst  and  0-00002  mol. 
of  ferrous  chloride.  Increase  in  the  proportion  of 
ferrous  chloride  to  0-0005  mol.  results  in  a  less  pure 
product.  Phenylpropyl  alcohol  is  obtained  by  allow¬ 
ing  a  second  mol.  of  hydrogen  to  bo  absorbed,  but 
this  takes  place  much  more  slowly.  If  0-00002  mol. 
of  zinc  acetate  is  substituted  for  the  ferrous  chloride, 
reduction  proceeds  similarly,  but  much  more  slowly, 
to  phenylpropyl  alcohol,  whilst  0-0006  mol.  of  zinc 
acetate  completely  inhibits  the  reduction.  In 
M 


presence  of  0-0002  mol.  of  ferrous  chloride  and  0-00003 
mol.  of  zinc  acetate,  reduction  proceeds  rapidly  until 
1  mol.  of  hydrogen  is  absorbed,  when  it  ceases 
abruptly,  and  the  product  is  very  pure  cinnamyl 
alcohol.  The  optimum  proportions  of  the  two 
salts  are  specific  for  each  set  of  reaction  quantities. 
Best  results  are  obtained  when  the  platinum  oxide 
is  reduced  before  the  aldehyde  is  added  to  the  solvent, 
and  by  keeping  the  temperature  of  reaction  below  40°. 

F.  G,  Willson. 

ci/cZoHexylglycerol.  R.  Delaby  and  M.  M.  Janot 
(Conipt,  rend.,  1925,  181,  1146—1147;  cf.  Klagcs 
and  Klenk,  A.,  1906,  i,  638;  Moureu  and  Gallagher, 
A.,  1922,  i,  34;  Delaby,  A.,  1923,  i,  85). — cyclo Hexyl- 
vinylcarbinol,  b.  p.  93 — 94°,  d J  0-9352,  »JJ’‘  1-4811, 
allophanate,  m.  p.  169 — 170°,  when  treated  with 
bromine  in  acetic  acid  yields  the  dibromide,  m.  p. 
73-5°  (cf.  Valeur  and  Luce,  Bull.  Soc.  chim.,  1920, 
[iv],  27,  611).  The  dibromidc  when  treated  with 
potassium  acetate  gives  cyclo hexylglyceryl  triacetate, 
which  is  hydrolysed  by  hydrochloric  acid  and  methyl 
alcohol,  yielding  cyclo hexylglycerol,  b.  p.  188 — 190°/20 
mm.,  m.  p.  73-5°.  L.  F.  Hewitt. 

[Syntheses  by  means  of  organic  peroxides.] 
E.  O.  von  Lippjiann  (Ber.,  1925,  58,  [B],  2706). — 
The  observations  attributed  to  the  author  by 
Gelisscn  and  Hermans  (this  vol.,  63)  were  made  by 
E.  Lippmann.  H.  Wren. 

Chlorination  of  o-  and  p-aminobenzoic  acids. 
L.  Elion  (Rec.  trav.  chim.,  1925,  44,  1106 — 1108). — 
By  passing  the  calculated  amount  of  chlorine  into 
an  acetic  acid  solution  of  anthranilic  acid,  a  75% 
yield  of  3  :  5-dichloroanthranilic  acid,  m.  p.  231°,  is 
conveniently  obtained.  On  boiling  with  acetic 
anhydride,  this  acid  yields  3  :  5 -dichloroacetylanthranil, 
m.  p.  151°,  which  is  converted  by  alkali  hydroxides 
into  3  :  5-dichloro-2-acetamidobenzoic  acid ,  m.  p.  203°. 
By  this  method,  p-aminobenzoic  acid  yields  tri- 
chloroaniline  and  35%  of  3  : 5-dichloro-4-amino- 
bcnzoic  acid.  R.  W.  West. 

Action  of  formaldehyde  and  secondary  amines 
on  acids  with  mobile  hydrogen  atoms.  C. 
Mannich  and  L.  Stein  (Ber.,  1925,  58,  [B],  2659 — 
2662). — The  synthesis  of  [3-amino-acids  from  malonic 
and  acetoacetic  esters  by  means  of  formaldehyde  and 
secondary  amines  has  already  been  reported  (A., 
1922,  i,  351 ;  1924,  i,  946,  947).  Attempts  to  extend 
the  synthesis  to  other  similar  acids  arc  irregularly 
successful.  Phenylacetic  acid  does  not  condense, 
but  its  hydrogen  atoms  become  sufficiently  mobile 
if  the  negative  character  of  the  phenyl  group  is 
strengthened  by  the  introduction  of  one  or  more 
nitro-groups.  o-Nitromandelic  acid  may  also  be 
used,  but  o-nitrophcnylacctic,  m-  and  p-nitro- 
mandelic,  o-nitrophcnylpyruvic,  sulphoacetic,  [3p|3-tri- 
chloro-a-hydroxypropionic,  and  o-  and  p-hydroxy- 
diphenylacctic  acids  are  unsuitable.  p-Nitrophcnyl- 
acetic  acid,  piperidine,  and  formaldehyde  afford 
$-piperidmo-x-p-nitrophenylpropionic  acid, 
C5H10N-CH2-CH(C8H4-NO2)-CO2H, 
m.  p.  138 — 139°  (decomp.),  which  i3  readily  converted 
by  boiling  water  into  piperidine  and  a-p-nitrophenyl- 
acrylic  acid,  m.  p.  176 — 177°.  Reduction  of  the 
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nitro-acid  by  tin  and  hydrochloric  acid  yields  (3-piper- 
jdnio-a-p-aminophenylpropionic  acid,  isolated  as  the 
dihydrochloride,,  m.  p.  213°  (decomp.).  (3 -Dimethyl- 
nmino-a-p-nitrophenijlpropionic  acid  has  m.  p.  167 — 
16S°.  $-Methylamino-a-p-nitrophenylpropionic  acid, 
uecomp.  about  177°,  its  hydrochloride,  decomp.  170°, 
and  phenylacetyl  derivative,  m.  p.  175°,  are  described. 
The  action  of  formaldehyde  and  secondary  amines  on 
2 : 4-dinitrophenylacetic  acid  leads  to  diamines  in 
place  of  amino-acids,  since  carbon  dioxide  is  lost 
during  the  reaction.  Thus  with  piperidine,  v.y-di- 
piperidino-$- 2  :  4-dinilrophenylpropanc,  m.  p.  133 — - 
134°  [dihydrochloride,  m.  p.  about  144°  (decomp.)], 
is  obtained.  a.y-Bisdmcthylamino-^-2 : 4-dinilro- 
phenylpropane,  m.  p.  85 — S6°,  and  ay-bisdiethylamino- 
(1-2  :  4-dinilrophenylpropanc  ( picrale ,  dccomp.  165 — 
166°)  arc  described.  o-Nitromandclic  acid,  form¬ 
aldehyde,  and  piperidine  afford  fi-piperidino-'x-hydroxy- 
cx. -o-nt tr op henylprop ionic  acid,  C14H1805N2,H20,  de¬ 
comp.  109°.  H"  Wren. 

Chemical  isomerism  of  the  three  cis-cinnamic 
acids.  H.  Stobbe  (Ber.,  1925,  58,  [£],  2620—2626). 
— A  reply  to  De  Jong  (A.,  1920,  i,  162),  a  critical 
review  of  whose  experiments  shows  that  the  cis- 
cinnamic  acids,  m.  p.  68°  and  58°,  respectively, 
can  be  rccrystallised  unchanged  from  concentrated 
solutions  if  the  operation  is  effected  rapidly  so  that 
there  is  little  chance  of  infection.  If  these  conditions 
arc  not  fulfilled  and  the  solutions  are  dilute,  arc 
preserved  for  8 — 14  days  or  longer,  and  arc  decanted 
from  one  vessel  to  another  in  the  laboratory  so  that 
the  risk  of  infection  is  increased,  the  acid  of  m.  p. 
42°  separates  from  solutions  of  the  other  two  acids. 
The  acid  of  m.  p.  68°  is  never  obtained  from  solutions 
of  that  of  m.  p.  58°,  and  the  reverse  transformation 
is  never  observed;  it  follows,  therefore,  that  the 
solutions  of  the  two  acids  arc  not  identical.  De 
Jong’s  arguments  against  the  chemical  isomerism 
of  the  three  cts-cinnamic  acids  arc  regarded  as  refuted 
from  his  own  observations.  The  supposed  identity 
of  the  three  double  acids  obtained  from  trans- cin¬ 
namic  acid  and  the  three  cw-acids  rests  on  the  identity 
of  the  very  indefinite  m.  p.  of  the  compound,  and 
cannot  be  regarded  as  established  until  the  crystals 
have  been  measured  and  further  constants  established. 

H.  Wren. 

Qualitative  resemblance  between  the  velocity 
of  hydration  of  acid  anhydrides  and  the  velocity 
of  hydrolysis  of  diacyl  peroxides.  J.  Boeseken 
and  H.  Gelissen  (Proc.  K.  Akad.  Wctensch.  Amster¬ 
dam,  1925,  28,  624 — 629). — By  an  examination  of 
the  existing  data  on  the  hydrolysis  of  diacyl  peroxides 
and  acid  anhydrides,  the  authors  show  that  in  both 
cases  (1)  it  is  the  CIO  linking  that  is  ruptured  by  the 
water ;  (2)  the  reaction  products  are  two  acids ; 

(3)  the  velocity  is  accelerated  by  alkali  hydroxides, 
carbonates,  and  hydrogen  carbonates  (cf.  Orton  and 
Jones,  J.C.S.,  1912,  101,  1708;  Baeyer  and  Villiger, 
A.,  1900,  i,  437);  and  (4)  the  reaction  is  catalytically 
affected  by  acids  (cf.  Clover  and  Richmond,  A., 
1903,  i,  396;  Orton  and  Jones,  loc.  cit.).  They 
conclude,  therefore,  that  the  diacyl  peroxides  are 
anhydrides  of  pcracids  and  acids,  and  that  those 
derived  from  acid  anhydrides  which  have  a  small 


hydration  constant  do  not  hydrolyso,  or  do  so  exceed¬ 
ingly  slowly,  the  velocity  of  hydrolysis  of  the  peroxide 
being  always  smaller  than  that  of  the  corresponding 
anhydride.  This  conclusion  is  supported  by  existing 
data  and  by  the  preparation  of  the  following  new 
peroxides,  derived  from  acids  the  anhydrides  of 
which  arc  not  attacked  by  water,  and  which  arc 
themselves  stable  towards  that  reagent :  cinnamoyl 
peroxide,  m.  p.  144° ;  phenylpropionyl  peroxide, 
m.  p.  3S-5°;  Irichloroacrylyl  peroxide,  m.  p.  49°. 
The  agreement  also  holds  for  the  corresponding 
derivatives  of  bcnzenesulphonic  acid. 

J.  W.  Baker. 

Derivatives  of  p-hydroxymethylbenzoic  acid. 

II.  Ether  esters.  F.  H.  Case  (J.  Amer.  Chem. 
Soc.,  1925,  47,  3003—3005;  cf.  A.,  1925,  i,  S15).— 
p-Chloromethylbcnzoic  acid  is  obtained  in  78% 
yield  by  hydrolysis  of  p-chloromethylbcnzonitrile 
with  concentrated  hydrochloric  acid.  When  boiled 
with  water  until  solution  is  complete,  this  is  converted 
into  p-hydroxymethylbenzoic  acid.  Hydrolysis  of 
p-bromomethylbenzonitrile  with  hydrobromic  acid 
yields  similarly  p-bromomothylbenzoic  acid  (cf. 
Swiss  Pat.  93500).  p-Ethoxymelhylbenzoyl  chloride, 
b.  p.  136 — 138°/8  mm.,  obtained  by  the  action  of 
thionyl  chloride  on  the  corresponding  acid,  was  used 
for  preparing  the  following  esters :  benzyl,  b.  p. 
198 — 201°/5  mm.;  p-carbeihoxy  benzyl,  m.  p.  36 — 37°, 
b.  p.  243 — 244°/3  mm. ;  and  Q-diethylaminoethyl 
p- ethoxy  methylbenz oale ,  b.  p.  1S3 — lS5°/5  mm.  ( hydro¬ 
chloride ,  m.  p.  122 — 123°).  The  last-named  salt 
appears  to  possess  local  anrcsthctic  properties. 

F.  G.  Willson. 

Derivatives  of  p-hydroxymethylbenzoic  acid. 

III.  Amino-esters.  F.  H.  Case  (J.  Amer.  Chem. 

Soc.,  1925,  47,  3005 — 300S;  cf.  preceding  abstract). 
— Ethyl  m-nitro-p-chloromethylbenzoate,  yellow,  b.  p. 
170 — 174°/4  mm,,  is  obtained  by  heating  ?n-nitro- 
p-chloromethylbenzonitrile  (cf.  Banse,  A.,  1894, 

i,  574)  with  absolute  alcohol  and  sulphuric  acid. 
When  boiled  with  1  mol.  of  anhydrous  sodium 
acetate  in  alcohol,  it  affords  ethyl  m-nitro-p-acetoxy- 
inelliylbenzoate,  yellow,  m.  p.  57 — 58°,  which,  on 
hydrolysis  with  alcoholic  hydrogen  chloride,  yields 
ethyl  m-nilro-p-hydroxymelhylbenzoate,  yellow,  m.  p. 
115 — 116°  ( benzoate ,  pale  yellow,  m.  p.  129 — 130°; 
phenylurethanc,  m.  p.  125 — 126°).  Reduction  of 
ethyl  wi-nitro-p-hydroxymcthylbenzoato  with  tin  and 
hydrochloric  acid,  or  with  hydrogen  in  presence  of 
colloidal  palladium  or  platinum  oxide,  affords  ethyl 
m-amino-p-hydrozymethylbenzoate,  m.  p.  85 — 86° 
[hydrochloride,  m.  p,  129 — 130°  (decomp.)],  n -Butyl 
m-Jiilro-p-hydroxymelhylbenzoate,  yellow,  b.  p.  198 — 
203°/3  mm.,  and  n -butyl  m-amino-p-hydroxymethyl- 
benzoale,  m.  p.  76 — 77°,  obtained  analogously,  are 
described.  F.  G.  Willson. 

6 -Thi ol-«* -toluic  acid.  F.  Rrollpfeiffer  [with 
H.  Schultze  and  E.  Sommermeyer]  (Ber.,  1925, 
58,  [B],  2698 — 2701). — 6-Thiol-w-toluic  acid  has 
been  obtained  by  Krollpfeiffcr  (A.,  1925,  i,  1306) 
by  the  action  of  alkali  on  3-bromo-2  :  6-dimcthyl- 
thiochromanone  and  also  by  Arndt  (ibid.,  1309) 
from  2  :  2-dicbloro-6-methylthiochromonol,  but  the 
properties  of  the  compounds  arc  not  in  agreement. 
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Rc-cxamination  of  Arndt’s  product  shows  that  it 
cannot  possibly  be  a  homologue  of  o-thiolbenzoic 
acid,  since  it  evolves  carbon  dioxide  and  does  not 
yield  a  disulphide  when  oxidised  by  potassium  ferri- 
cyanide.  Further,  when  treated  with  molten  potass¬ 
ium  hydroxide  it  affords  4-methylthionaphthen- 
quinone.  Analysis  of  Arndt’s  compound  suggests 
that  it  is  2  :  3  :  4-trikctothiochroinan. 

(5-Thiol-m-toluic  acid  is  prepared  synthetically  as 
follows  :  6-amino-?n-toluic  acid  is  diazotised  and  the 
solution  is  treated  successively  with  sulphur  dioxide 
and  copper  powder;  the  sulphinic  acid  thus  pro¬ 
duced  is  reduced  by  zinc  dust  in  the  presence  of  alcohol 
to  6-thiol-wi-toluic  acid,  m.  p.  155°,  identical  with 
the  product  derived  from  3-bromo-2  :  G-dimethyl- 
thiochromanone.  Either  acid  reacts  with  chloro- 
acetic  acid  to  form  o-carboxy-jt-tolyUlv.ola-cctic  acid, 
decomp.  220°,  which  is  transformed  by  fusion  with 
sodium  hydroxide  into  3-hydroxy-o-methylthio- 
naphthen. 

The  conversion  of  3-bromoehromanone  into  ehrom- 
one  by  boiling  pyridine  or  dimethylaniline  is 
incidentally  recorded.  H.  Wren. 

Some  peculiarities  of  inactive  mandelic  acid. 
N.  Kishner  (J.  Russ.  Phys.  Chem.  Soe.,  1925,  56, 
15 — 17). — When  inactive  mandelic  acid  is  heated 
to  130°  either  in  the  anhydrous  state  or  in  a  sealed 
tube  with  water,  its  m.  p.  at  first  has  the  normal 
value,  11S°,  but  if  the  resulting  acid  is  allowed  to 
solidify  and  is  then  re-melted  in  the  same  capillary 
tube,  it  melts  at  105 — 100°;  if  this  acid  is  then 
recrystallised  from  benzene,  its  m.  p.  is  118°  at  the 
first,  and  103°  at  the  second,  fusion.  Further,  if 
the  molten  acid  with  the  abnormal  m.  p.  is  seeded 
with  a  crystal  of  the  ordinary  acid,  the  crystals 
separating  melt  at  118°  at  the  first  time  and  at  101 — 
103°  at  the  second  time. 

Crystallisation  of  the  abnormal  acid  from  hot 
benzene  solution  gives  long,  hexagonal  plates  which, 
in  the  mother-liquor,  gradually  change  into  rhombo- 
hcdral  crystals,  CsH8O3,C0Hs,  which  lose  their 
benzene  and  their  form  when  kept.  T.  H.  Pope. 

a  -  Hydroxy  =  y  -  phenylcrotonamide.  An  ex¬ 
ample  of  an  ether  of  a  ketone  hydrate.  J. 
Bougauht  (Bull.  Soe.  ehim.,  1925,  [iv],  37,  1420 — 
1436). — A  general  account  of  work  which  has  in 
part  been  published  previously  (A.,  1912,  i,  770; 
1913,  i,  269,  366;  1925,  i,  921).  The  structure  (I), 
representing  the  ether  of  a  ketone  hydrate  assigned 
to  the  acid  amide  obtained  by  the  action  of  dilute 
sodium  hydroxide  on  an  alcoholic  solution  of  a- 
hydroxy-y-phenylcrotonamide,  has  now  been  con¬ 
firmed.  The  sodium  salt  of  the  amide  is  first  pre¬ 
cipitated  and  converted  into  the  acid  amide  by 

CH„Ph-CH2-C(0H)-C0„H  CH2Ph-CH;C-C02H 

v  V 

CH2Ph-CH2-C(OH)-CO-NH2  CKLPh-CHiC-CO-NH,, 

(I.)  (n.) 

treatment  with  hydrochloric  acid.  On  account  of 
the  ease  with  which  the  amide  undergoes  dehydr¬ 
ation,  its  m.  p.  could  not  be  determined.  Alkalis, 
even  sodium  carbonate,  produce  hydrolysis  to 


benzylpyruvic  acid,  but  with  ammonia  phenyl- 
propionylbenzylalanineamide  is  produced,  as  a 
result  of  secondary  reaction  with  the  benzylpyruvic 
acid  (cf.  A.,  1921,  i,  177).  Dehydration  at  100° 
yields  the  acid  amide  (II),  which  is  only  slightly 
soluble  in  acetone  and  is  precipitated  from  its  solu¬ 
tions  in  alkali  by  acetic  acid.  Boiling  alkalis  hydro¬ 
lyse  it  to  benzj'lpyruvic  acid.  Besides  the  acid 
amide  (I),  a  small  amount  of  the  corresponding 
diamidc,  m.  p.  198°,  is  formed  in  the  action  of  sodium 
hydroxide  on  a-hydroxy-y-phenylcrotonamide,  and 
this  similarly  yields  benzylpyruvic  acid  on  hydro¬ 
lysis.  Potassium  permanganate  in  acetic  acid 
oxidises  (I)  to  an  imide,  m.  p.  120°,  which  is  now 
regarded  as  possessing  the  structure  (III)  for  the 
following  reasons  :  (1)  it  is  only  feebly  acid  and 

can  be  alkylated  by  means  of  its  potassium  salt ; 

CIRPh-C-CO  CH,,Ph-C-C02H 

(III.)  "0<|  >NH  “0<|  (IV.) 

CH,Ph-CH2-C-CO  |  CH,Ph-CH2-C-CO.>H 


(2)  the  methylimide,  m.  p.  86°,  on  treatment  with 
sodium  carbonate,  yields  a  mixture  of  two  acids, 
m.  p.  175°  and  150°,  which  probably  possess  the 
structures  (V)  and  (VI),  and  are  decomposed  by  boiling 
potassium  or  sodium  hydroxide  into  mcthylamine 
and  a  dibasic  acid,  m.  p.  204°,  regarded  as  benzyl-$- 
phenylethyloxidomaleic  acid  (IV)  ( dimethyl  ester,  m.  p. 
74°);  (3)  hydrolysis  with  dilute  sodium  hydroxide 
yields  ammonia  and  a  mixture  of  benzylpyruvic 
and  phenylpropionic  acids.  Partial  l^-drolysis  of 
the  imide  (HI)  yields  a  new  acid  amide,  m.  p.  170° 
(decomp.),  possessing  the  structure  (V)  or  (VI)  ( methyl 
derivative,  m.  p.  154°) ;  boiling  dilute  sodium  hydr¬ 
oxide  or  a  mixture  of  acetic  and  hydrochloric  acids 
converts  it  into  (IV)  and  the  anhydride,  m.  p.  104°. 


CH2Ph-OC02H 


(VI.) 

C-C02-NH2 


CH„Ph-0-CONH„  .  4  . 

W-)  "o<!  '  0< 

CH2Ph*CH2-C-CO,H  - - 

Prolonged  boiling  with  excess  of  acetic  anhydride 
yields  a  second  anhydride,  m.  p.  75°,  which  is  considered 
to  have  formula  (VII)  or  (VIII).  It  forms  a  methyl 
ether,  m.  p.  53°,  and  an  imide  with  ammonia,  m.  p. 
122°,  whilst  sodium  amalgam  converts  it  into  a- 
benzyl-a'p-phenylethylsuccinic  acid,  m.  p.  170°. 

CHPhIC - CO  CH2Ph-C(OH)-CO 


I  >0 

CH2Ph-CH2-C(0H)-C0 

(VII.) 


CH2Ph-CH: 


l 


>0 

-CO 


(VIII.) 


Warm  ammonia  yields  in  addition  a  substance,  m.  p. 
154°.  R..  Brigiltman. 


3-Hydroxy-cc-naph.thoic  acid  and  attempts  to 
prepare  an  unsymmetrical  naphthoxthin.  R. 

Lesser  and  S.  Sad  (Bor.,  1925,  58,  [/?],  2551 — 2559), 
—Examination  of  a  series  of  derivatives  of  3-hydroxy- 
a-naphthoic  acid  leads  the  authors  to 
assign  to  the  acid  the  normal  constitution 
(1)  (cf.  Lesser,  Kranlpuhl,  and  Sad,  A., 
1925,  i,  1424).  This  conception  depends 
largely  on  the  difference  of  the  behaviour 
of  the  anilide  and  2-hydroxy-3-naphth- 
anilide  towards  vegetable  fibres  and  of  4-amino-3- 
hydroxynaphthoic  acid  and  l-amino-2-hydroxy-3- 


(I-) 


co2h 


OH 


16S 
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naphthoic  acid  towards  sodium  nitrite.  Since  the 
presence  of  the  double  linking  between  the  carbon 
atoms  2  and  3  in  2-hydroxy-3-naphthoic  acid  is 
regarded  as  established  {loc.  cit.),  the  alternative 
position  of  the  double  linking  must  be  assumed  in 
the  acid  under  consideration. 

The  following  compounds  arc  described  :  3-hydroxy- 
a-naphthoic  acid,  m.  p.  24S — 249°  (corr.) ;  3-acctoxy- 
a-naphthoic  acid,  m.  p.  173 — 174°  [Roylc  and  Schcdler 
(J.C.S.,  1923,  123,  1641)  record  m.  p.  169—170°]; 
3-benzoyloxy-a.-naphlhoic  acid,  m.  p.  222 — 223°; 
3-rnethoxy-a.-naphthoic  acid,  m.  p.  159°;  3-acctoxy-a.- 
naphlhoyl  chloride,  m.  p.  96 — 97°;  3-aceloxy-a.- 
naphlhamide,  m.  p.  180 — 181°,  from  which  3-hydroxy- 
a-naphthamide,  m.  p.  209 — 211°,  is  obtained  by 
cautious  hydrolysis;  3-acetoxy-<x-?;aphlkanilide,  m.  p. 
178 — 179°,  and  thence  3-hydroxy -v.-naphthanilide,  m.  p. 
112 — 113° ;  i-p-mlrobenzeneazo-3-hydroxy-a-naphth- 
anilide,  m.  p.  293 — 296° ;  methyl  3-hydroxy- a-naphtho- 
ale,  m.  p.  91 — 92°  ;  4-bromo-3-hydrox:y -^-naphthoic  acid, 
m.  p.  231 — 232°;  4-benzeneazo-3-hydroxy-a-naj)hthoic 
acid,  m.  p.  273°  (dccomp.).  3-Hydroxy-a-naphthoic 
acid  couples  with  p-diazobenzenesulphonic  acid,  and 
the  product  ( disodiuvi  salt)  is  reduced  by  sodium 
hyposulphite  in  faintly  alkaline  solution  to  4-amino- 

3- hydroxy- x-naphthoic  acid,  m.  p.  204°  (decomp.), 
of  which  the  sodium  salt  and  hydrochloride  are 
described.  The  acid  readily  loses  carbon  dioxide  in 
boiling  dilute  hydrochloric  acid  solution,  forming 
1  -amino- p-naphthol.  i-Acctamido-3-ace.loxy--j.-v a phlh- 
oic  acid  has  m.  p.  225°  (decomp.).  4-Amino-3- 
lvydroxy-a-naphthoic  acid  is  readily  oxidised  by 
nitric  acid  to  3  : 4-naphthaquinonecarboxylic  acid, 
m.  p.  173°  (decomp.) ;  the  corresponding  oxime  has 
m.  p.  181 — 182°  (dccomp.).  i-Nitro$o-3-hydroxy-s.- 
uaphlhoic  acid,  m.  p.  above  300°,  is  prepared  with 
difficulty  by  the  action  of  a  large  excess  of  sodium 
nitrite  on  a  solution  of  the  hydroxynaphthoie  acid  in 
dilute  hydrochloric  acid.  4-Amino-3-hydroxy-a- 
naphthoic  acid  is  converted  by  sodium  nitrite  in  the 
presence  of  copper  sulphate  into  $-r,aplithoxadiazole- 

4- carboxylic  acid,  dccomp.  151°.  l-Amino-2-hydroxy- 
3-naphthoic  acid,  m.  p.  241°  (decomp.),  can  be 
similarly  converted  into  the  corresponding  oxadiazole 
(diazo-oxide),  m.  p.  1S2 — -183°  (decomp.),  but  the  com¬ 
pound  can  be  obtained  with  equal  readiness  by  the 
usual  method. 

Methyl  3-hydroxy-a-naphthoatc  is  converted  by 
sulphur  chloride  in  the  presence  of  carbon  tetra¬ 
chloride  into  di -4-carbomethoxy -2. -hydroxy  naphthyl 
sidphide,  m.  p.  210 — 211°  ( dibenzoate ,  m.  p.  225°), 
which  is  transformed  by  bromine  and  alkali,  but 
CO  Me  n°k  ^3r  potassium  fcrricyanidc,  into  the 
*  c  corresponding  dchydrondphide  (II),  m.  p. 
188 — 189° ;  this  substance  does  not  react 
with  phenylhydrazine,  p-nitrophcnyl- 
hvdrazinc,  phenylcarbamhydrazide,  or 
hippurylhydrazine,  thus  strongly  in¬ 
dicating  the  spiran  structure,  since  there 
can  be  no  question  of  steric  hindrance 
with  a  compound  which  docs  not  contain 
a  substituent  in  the  ortAo-position  (cf. 
Vn  AIA  von  Auwers  and  Kehrmann,  Ber.,  1923, 
(II-)  2‘  56, 1S02).  The  dehydrosulphide  is  reduced 

by  excess  of  zinc  dust  and  fuming  hydrochloric  acid 


in  boiling  benzene  to  the  corresponding  isosulphide, 
C24Hls06S,  m.  p.  146°  (dibcnzoale,  m.  p.  147 — 148°). 
Di-4-carbomcthoxy-2-hydroxynaphthyl  sulphide  gives 
a  dipotassium  salt,  whereas  p-naphthol  sulphide,  di- 
G-bromo-p-naphthol  1 -sulphide,  di-3-carbomethyl-2- 
hydroxynaphthyl  sulphide,  and  di-5-chloro-2-hydroxy- 
4  :  6-dimethylphenyl  sulphide  yield  only  monopolass- 
ium  salts. 

Unsuccessful  attempts  to  prepare  unsymmetrical 
naphthoxthins  are  described.  Thus  a-naphthol-2- 
sulphonic  acid  is  converted  by  ethyl  chloroformato 
into  l-ethylcarbonatonaphthalene-2-sulphonic  acid, 
which  is  transformed  into  the  corresponding  sulph¬ 
onyl  chloride.,  m.  p.  127 — 128°,  and  subsequently 
reduced  to  2-thiol-a-naphthol,  which  could  not  bo 
obtained  in  the  pure  condition ;  the  compound  could 
not  be  condensed  with  1-iodo-p-naplithol.  4 -Chloro- 
1-hydroxynaphlhyl  2' -hydroxy naphthyl  2  :  1' -sulphide, 
m.  p.  167 — 1GS°  (decomp.),  is  obtained  by  the  action 
of  sulphur  chloride  on  4-chloro-a-naphthol  and 
P-naphthol  dissolved  in  chloroform.  H.  Wren. 

Lactonic  esters  derived  from  phenacyl  bromide 
by  condensation  with  ethyl  sodiomalonate  and 
analogous  substances.  R.  M.  Ray  and  .J.  N.  Ray 
(J.G.S.,  1925,  127,  2721— 2723).— Phenacyl  bromide 
condenses  with  ethyl  sodiomalonate  in  presence  of 
alkali  to  form  the  lactone  of  a-carbethoxy-y-hydroxy- 
y-phenyl-AS-propenccarboxylic  acid,  m.  p.  105° ; 
similarly,  with  ethyl  acetylsodiomalonate,  the  lactone 
of  a-acetyl-a-carbethoxy-y-hydroxy-y-phenyl-A^-prop- 
cnecarboxylic  acid,  m.  p.  136°,  is  formed.  Another 
lactone,  m.  p.  135°,  is  formed  with  ethyl  sodioethyl- 
malonate,  and  the  condensation  with  ethyl  sodio- 
benzylmalonate  and  with  ethyl  sodiofsopropyl- 
malonatc  yields  lactones ,  m.  p.  125°  and  151°,  respect¬ 
ively.  On  oxidation,  the  lactones  yield  benzoic  acid. 
Phenacyl  bromide  and  ethyl  sodiocyanoacctate  heated 
in  alcoholic  solution  yield  ethyl  diphenacylcya no- 
acetate,  m.  p.  141°,  together  with  a  substance,  m.  p. 
125 — 127°.  B.  W.  Anderson. 

Constitution  of  chlorine  derivatives  of  the 
phthalonic  acid  series.  A.  Cornillot  (Compt. 
rend.,  1925,  181,  1071 — 1073). — Ethyl  a-chloro- 
plithalide-a-carboxylatc  (cf.  A.,  1924,  i,  515,  1071)  in 
benzene  solution  on  treatment  with  aluminium 
chloride  yields  ethyl  a-phe.nylphthali de.-a-carboxylalc , 

CO<^?0^i>CPh-CO2Et,  m.  p.  70°,  and  a  small  amount 

of  bcnzhydrol-o-carboxylic  acid.  Ethyl  a-phenyl- 
phthalidc-a-carboxylate  docs  not  react  with  semi- 
carbazide,  but  reacts  readily  with  alkalis  and  rather 
less  so  with  acids,  giving  a-phenylphthalide,  ethyl 
alcohol,  and  carbon  dioxide.  The  mobility  of  the 
terminal  carboxyl  group  is  thus  increased  by  the 
introduction  of  the  phenyl  group  into  ethyl  a-chloro- 
phthalide-a-carboxylate,  of  which  the  suggested 
structure  {loc.  cit.)  is  hereby  confirmed. 

L.  P.  Hewitt. 

Radical  dissociation  of  arylated  succinic  acid 
derivatives.  II.  Radical  dissociation  of  tetra- 
arylsuccinodinitriles.  A.  Lowenbein  and  R.  F. 
Gagarin  (Ber.,  1925,  58,  [£],  2643—2644;  cf. 
Lowenbein,  A.,  1925,  i,  552;  Blicke,  ibid.,  Sll). 
— Since  tetraphenylsuccinodinitrile  undergoes  radical 
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dissociation  at  a  somewhat  inconveniently  high 
temperature,  tetra-p-anisyl-siiccinodimlrile,  m.  p. 
(indef.)  220 — 240°,  has  been  prepared  by  the  action  of 
potassium  ferricyanide  on  di-p-anisylacetonitrile  in 
boiling  sodium  hydroxide  solution.  The  colourless 
solutions  of  the  compound  in  cold  chloroform, 
alcohol,  benzene,  or  glacial  acetic  acid  become  vivid 
pink  when  warmed,  and  exhibit  an  intense  yellow 
fluorescence  which  slowly  disappears  when  they  are 
cooled.  The  presence  of  free  di-p-anisylcyanomethyl 
radicals  is  established  by  the  conversion  of  the  product 
with  phenylhydrazine  in  boiling  solution  into  di-p- 
anisylacetonitrile.  H.  Wren. 

Dichlorodiplienylmethanedicarboxylic  acids. 
H.  Weil.— See  B.,  1926,  8. 

Chenodeoxycholic  acid.  II.  A.  Windaus  and 
A.  van  Schoor  (Z.  physiol.  Chem.,  1925,  148,  225 — 
231). — Oxidation  of  sodium  chenodeoxycholate  with 
sodium  hypobromite  solution  gives  dcoxybiliobanic 
acid,  m.  p.  253°,  yield  20%  of  the  pure  acid  (from 
ethyl  acetate),  together  with  10%  of  the  crude 
acid;  the  dimethyl  ester  has  m.  p.  107°.  Cheno- 
dchydrodeoxyeholie  acid  on  oxidation  with  nitric  acid 
gives  a  dinilrokelotricarboxylic  acid,  m.  p.  222° 
(decomp.),  yield  10% ;  trimethyl  ester,  m.  p.  156° 
(cf.  A.,  1925,  i,  405).  P.  W.  Clutterbuck. 

Naphthalene-1  :  4  :  5  :  8-tetracarboxylic  acid 
and  its  derivatives.  Farbw.  vorm.  Meister, 
Lucius,  it.  Bruning. — See  B.,  1926,  7. 

Vat  dyes  [from  perylenetetracarboxymono- 
imide].  Kalle  u.  Co.  A.-G. — See  B.,  1926,  7. 

Substituted  isodiazomethanes.  F.  D.  Chatta- 
way  and  A.  J.  Walker  (J.C.S.,  1925,  127,  2407 — 
2414;  cf.  A.,  1925,  i,  1193). — The  chlorination  and 
bromination  of  o-nitrobenzaldehydephenylhydrazone 
proceeds  exactly  as  for  the  m-  and  p-nitro-eompounds 
( loc .  cit.).  The  <o-halogen  derivatives  (I),  however, 
when  treated  with  sodium  acetate  and  acetic  acid,  or 
with  pyridine  or  ammonia,  or  even  by  rccrystallisation 
from  alcohol,  readily  lose  a  molecule  of  hydrogen 
halide  and  form  l-aryl-3-o-nitrophcnyh,?cxliazo- 
methanes  (II).  These  compounds  explode  when 

(I.)  Al-NH-N:CX-CgH}  N02  Ar-N — C-C6H4-N02  (H.) 

heated  to  a  definite  temperature  in  each  case,  which  is 
lower  for  mixtures  than  for  pure  substances  and  may 
be  used  as  a  means  of  identification,  in  the  same  way 
as  the  mixed  m.  p. 

Addition  of  bromine  to  a  suspension  of  o-nitrobenz- 
aldehydcphenylhvdrazone  in  acetic  acid  gives,  with  1 
mol.  of  halogen,  o-nitrobenzaldehyde-p-bromophenyl- 
hydrazone,  in.  p.  183°,  and  with  2  mols.  of  halogen, 
the  2  :  4-dibromophenylhydrazone,  m.  p.  204°,  and 
to  -bromo  -  o  -  ni  tro’oenzaldehydc-p-bromo  phenylkydrazone . 
This,  shaken  in  benzene  solution  with  a  little  aqueous 
ammonia,  is  converted  readily  into  l-~p-bromophenyl- 
3-o-niirophenylisodiazomethane,  which  explodes  at 
144°,  and  is  conveniently  prepared  by  adding  bromine 
(2  mols.)  in  acetic  acid  to  o-nitrobenzaldehyde- 


phcnylhydrazone  or  -p-bromophenylhydrazone  and 
sodium  acetate  suspended  in  acetic  acid.  With  3 
mols.  of  bromine,  the  product  is  as-bromo-o-nitro- 
benzaldehyde-2  :  4-dibromophenylhydrazone,  m.  p.  110°, 
from  which  l-(2'  :  4'-dibromophenyl)-3-o-nilrophenyl- 
isodiazomethane,  exploding  at  145 — 146°,  is  prepared 
(cf.  Ciusa  and  Vecchiotti,  A.,  1916,  i,  437,  who  give  an 
erroneous  constitution). 

The  following  w-bromo-o-nitrobenzaldehydearyl- 
hydrazones  are  also  described,  together  with  the 
related  isodiazomethanes  :  2  :  4 - d ichlorophe nyl-,  m.  p. 
122°  ( isodiazomethane  explodes  at  140°) ;  2:4:  G-tri- 
cMorophcnyl-,  in.  p.  115 — 116°  (isodiazomethane 
explodes  at  163°) ;  3  :  4  :  5-lrichlorophenyl- ,  m.  p.  170° 
(dccomp.;  isodiazomethane  explodes  at  151°).  1-p- 

Chlorophenyl-3-o-nitrophenylisodiazomeihane  (explodes 
at  147°)  is  prepared  directly. 

Chlorination  is  more  vigorous  than  bromination  and 
proceeds  best  in  chloroform.  The  first  isolable 
product  is  o-nitrobenzaldehyde-2  :  4-diclilorophenyl- 
hydrazone,  m.  p.  192°.  m-Chloro-o-nitrobcnzaldchydc- 
2 : 4-dichlorophenylhydrazone,  m.  p.  132°,  and  the 
2:4:  64ri‘c7iioro-compound,  m.  p.  107°,  yield  the  same 
i.sodiazomethancs  as  the  corresponding  to-bromo- 
derivatives.  C.  Hollins. 

Chloro-l-methyleydobexan-2-one.  M.  God- 

chot  and  P.  Bedos  (Compt.  rend.,  1925,  181,  919 — 
921). — On  direct  chlorination  in  presence  of  chalk,  or 
on  treatment  with  chlorocarbamide,  l-methylcycfo- 
hexan-2-one  yields  1  -chloro-i  -rnethylcyclohexan-2-one, 
b.  p.  78 — 79°/14  mm.,  dH  1-099,  «jJ  1-4696;  these 
physical  constants  and  the  constitution  assigned  to 
the  reaction  product  differ  from  those  given  by  Kotz 
and  Stcinhorst  (A.,  1911,  i,  210).  This  chlorinated 
ketone  gives  a  red  coloration  with  ferric  chloride,  but 
no  tautomeridc  has  been  obtained.  On  distillation 
with  pyridine,  it  yields  1 -methyl- Afl-cycfohexen-2-one, 
which  on  treatment  with  magnesium  methyl  iodide 
gives  cantharenol  (Haworth,  J.C.S.,  1913,  103,  1246), 
phenyl  urethane,  ni.  p.  105°.  1-Chloro-l-methyl- 
cycZohcxan-2-one  when  treated  with  magnesium 
methyl  iodide  gives  1:1:  2-trim  ethyl- i\2-cyclohercnc, 
b.  p.  144 — 146°,  du  0-S62,  «y  1-459,  together  with  a 
small  amount  of  a  dim cthylcyci-ohcxa-diene. 

L.  F.  Hewitt. 

Preparation  of  tbiosemicarbazones  and  semi- 
carbazidesemicarbazones  of  ei/e/obexenones  and 
investigation  of  the  properties  of  the  latter  com¬ 
pounds.  I.  Macurevitsch  (J.  Russ.  Phys.  Chem. 
Soc.,  1925,  56,  19—44;  cf.  A.,  1914,  i,  292;  1924,  i, 
969). — The  introduction  of  aromatic  or  heterocyclic 
radicals  into  the  nuclei  of  q/cfohexenoncs  does  not 
influence  the  union  of  semicarbazide  with  the  double 
linking,  the  reaction  proceeding  normally.  If  the 
hydroaromatic  ketone  contains  conjugated  linkings, 
that  is,  if  a  double  linking  occurs  outside  the  nucleus, 
as  with  pulegonc,  or  if,  as  in  carvone,  there  is  a  second 
double  linking  within  the  nucleus,  the  double  link¬ 
ing  becomes  inactive  towards  semicarbazide.  The 
inactivity  of  the  double  linking  of  aliphatic- aromatic 
ketones  towards  semicarbazide  is  confirmed.  Replace¬ 
ment  of  the  oxygen  atom  of  semicarbazide  by  a 
sulphur  atom  prevents  the  formation  of  compounds 
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analogous  to  semicarbazidescmicarbazoncs ;  unsatur¬ 
ated  a  [3-hydroaromatic  ketones  give  only  thiosemi- 
earbazoncs,  which  crystallise  well  and  may  be  used 
for  characterising  cv/cZohexcnones. 

The  action  of  cold,  dilute  mineral  or  organic  acid 
solution  on  semicarbazidesemicarbazoncs  results  in 
the  detachment  of  the  semicarbazide  molecule  united 
with  the  afi-doublc  linking  of  the  nucleus,  with  form¬ 
ation  of  the  semicarbazones  of  the  cycZohexcnones. 
Semicarbazidesemicarbazoncs  of  cycZohexcnoncs  are 
decomposed  by  nitrous  acid,  with  formation  of  the 
original  ketones;  with  those  of  the  aliphatic  series, 
this  decomposition  to  ketone  may  bo  effected  by 
change  in  the  conditions  of  the  reaction.  Attempts 
to  prepare  nitroso-compounds  of  semicarbazidescmi- 
carbazones  of  cycZohcxenoncs  proved  unsuccessful. 
When  boiled  with  water,  scmicarbazidcsomicarb- 
azones  of  cyc/ohcxcnoncs  first  yield  semicarbazide  and 
the  corresponding  semicarbazones,  which  then  decom¬ 
pose  into  semicarbazide  and  tho  ketones  and,  in  some 
cases,  partly  into  azine  and  hydrazine.  Boiling 
alkali  hydroxide  solutions  rapidly  decompose  semi- 
earbazidescmicarbazoncs  into  the  ketones  and  tarry 
products.  Cold  hydrocyanic  acid  combines  with 
neither  the  semicarbazones  nor  the  scmicarbazide- 
semicarbazones  of  c'/c/ohexenoncs.  Tho  latter  arc 
decomposed  at  a  high  temperature  into  ammonia, 
tarry  matters,  and  probably  hydrazodicarbonamidc. 
Di-  and  in  some  instances  tri-hydroehloridcs  of  semi¬ 
carbazidesemicarbazoncs  arc  obtainable ;  the  third 
hydrogen  chloride  molecule  probably  combines  at 
the  double  linking,  with  the  carbonyl  oxygen  atom 
united  with  the  semicarbazide  residue. 

3  -  Methyl-  5  -furyl  -  A2-  cyclohevcnonescmicarbazonc, 
C^Hj-OoNg,  dccomp.  177 — 17S-5°,  is  accompanied  by 
another  compound,  C13H20O3N6,  when  2  mols.  of  the 
semicarbazide  act  on  1  mol.  of  the  ketone.  The 
semicarbazidescmicarbazone,  C15H,.,0.,iSro,  decomposes 
at  about  201 — 202°. 

Thiosemicarbazones  of  the  following  arc  described  : 
3-methyl- A2-cyc\ohexcnonc,  C8H13N3S,  m.  p.  136 — 138° ; 
3  : 5-dim  ethyl- A2-cyc\ohexenone,  m.  p.  about  187°, 
dccomp.  at  194-5 — 195-5° ;  3->ncthyl-5-dhyl-A2-cyc\o- 
hexenone,  m.  p.  150 — 151°;  3 -methyl-  5  -iso  propyl  - 

A2-cyc\ohexenone,  m.  p.  160 — 161°;  3-»;eZ/tyZ-5-iso- 
butyl-A2-cyc\ohexc>ione,  m.  p.  128 — 129°  (decomp.) ; 
5-furyl-3-?ndhyl-A2-cyc\ohcxcnone,  dccomp.  at  186 — 
187-5°;  5-phenyl-3-mcihyl-A2-cyclohexenone,  m.  p. 
201 — 203°  (dccomp.).  T.  H.  Pope. 

Preparation  of  phenylcarbamic  acid  hydr- 
azones  of  cj/clohexenones.  I.  Macurevitsch  (J. 
Russ.  Phys.  Chem.  Soc.,  1925,  56,  45 — 53 ;  cf. 
preceding  abstract). — Borsche  and  Mcrkwitz  (A., 
1902,  i,  186;  1904,  i,  945;  1905,  i,  305)  have  shown 
that  the  action  of  the  semicarbazones  of  aliphatic, 
aromatic,  and  hydroaromatic  aldehydes  and  ketones 
on  primary  aromatic  amines  results  in  liberation  of 
ammonia  and  formation  of  phenylcarbamic  acid 
hydrazones  of  the  aldehydes  or  ketones,  these  ulti¬ 
mately  undergoing  transformation  into  azines.  The 
author  has  investigated  the  reactions  taking  place 
when  aniline  is  boiled  with  the  semicarbazones  and 
semicarbazidesemicarbazoncs  of  3-methyl-,  3  :  5-di¬ 
methyl-,  3-methyl-5-ethyl-,  and  3-methyl-o-isopropyl- 


A2-cycZohexenones,  and  with  mesityl  oxide  serni- 
carbazidesemicarbazone . 

The  last  of  these  compounds,  when  boiled  with 
aniline,  yields  hydrazocarbonamide  and  a  compound 
containing  13-6 — 13-S%  of  nitrogen  and  decomposing 
at  234 — 236°.  The  latter  is  also  formed,  under 
similar  conditions,  from  3-methyl-5-cthyl-A2-cyc(o- 
hexcnone-semicarbazonc  and  -semicarbazidcsemi- 
earbazone.  In  every  case,  the  reaction  with  aniline 
gives  as  final  product  the  q/cZohcxcnonephcnyl- 
semicarbazonc  (phenylcarbamic  acid  liydrazone), 
which  does  not  react  further  with  aniline  to  form  an 
azine  (sec  above).  These  results  are  in  agreement 
with  Borsche's  statement  (A.,  1902,  i,  186)  that,  with 
the  semicarbazones  of  ketones,  the  reaction  usually 
stops  at  the  first  phase. 

The  phcnylsemicarbazones  obtained,  which  may  bo 
used  for  characterising  the  cyc/ohcxcnones,  arc  as 
follows  :  3-mdhyl-A2-cyc\ohexenonc,  m.  p.  173 — 174° ; 
3 : 5-dimdhyl-A2-cyc\ohexenonc,  decomp,  at  191 — 
192°;  3-methyl-5-elhyl-A2-cyclohexenone,  m.  p.  (de¬ 
comp.)  about210 — 211° ;  3-mdhyl-5-isopropyl-A2-cyc\o- 
hcxenotie,  m.  p.  (dccomp.)  152 — 153°. 

T.  H.  Pope. 

Superheating  of  uniform  organic  compounds. 
II.  Mono-  and  di-ketones.  S.  Skraup  and  S. 
Guooeniieimer  (Bcr.,  1925,  58,  [B],  2488 — 2500). — 
p-Anisyl  methyl,  ethyl,  propyl,  and  isopropyl  ketones 
are  considerably  more  stable  to  heat  than  the  corre¬ 
sponding  hydrocarbons  (cf.  Skraup  and  Nietcn,  A., 
1924,  i,  1185),  but  at  a  relatively  high  temper¬ 
ature  they  lose  water  and  undergo  autocondcns- 
ations  which  rapidly  lead  to  rcsinification  and 
carbonisation  without  apparently  yielding  simple 
organic  fission  products.  In  this  respect  they  differ 
strikingly  from  acetophenone,  which  at  330°  gives 
dypnone,  diphenylfuran,  and  triphenylbenzene  in  70% 
yield. 

Well-defined  products  are  obtained  by  superheating 
diketones  of  the  type  Ar-CO-[CH2]n-CO-Ar  (n=  2 — 5), 
the  compounds  with  an  oven  number  of  carbon  atoms 
being  more  reactive  than  those  with  an  odd  number. 
Loss  of  water  from  aS-,  a£-,  and  aq-diketones  occurs 
in  much  the  same  manner  as  under  the  influence  of 
condensing  agents,  and  the  abnormal  behaviour  of 
as-diketones  which  results  in  scission  of  the  carbon 
chain  is  also  observed  under  the  influence  of  chemical 
agents.  aS-Dikcto-aS-diphenylbutane  at  300 — 310° 
yield  2  : 5-diphenylfuran  in  80%  yield.  ae-Diketo- 
ae-diphenylpentanc  at  330°  affords  acetophenone  and, 
presumably,  phenyl  vinyl  ketone,  which  undergoes 
further  condensation ;  az-dikdo-zz-di-p-chlorophenyl- 
pcnlane,  m.  p.  117°,  prepared  in  unsatisfactory  yield 
from  glutaryl  chloride  and  chlorobenzene,  appears  to 
yield  p-chloroacetophcnone.  af-Diketo-af-diphenyl- 
hoxanc  appears  to  be  converted  at  300 — 310°  into  a 
mixture  of  2-benzoyl- 1 -phenyl- A5-cycZopentene  and 
2-bcnzoyl-l -phenyl- A^q/cZopcntcnc.  Adipyl  chloride 
and  chlorobenzene  in  the  presence  of  aluminium 
chloride  yield  a^-dikeio- z'Q-di -p-chlorophenylhexanc , 
m.  p.  166 — 167°,  and  S-p-chlorobenzoylvaieric  acid,  m.  p. 
130°;  if  excess  of  aluminium  chloride  is  employed  and 
the  temperature  is  allowed  to  rise  during  the  reaction, 
a  partial  condensation  of  the  diketonc  to  2-p-cA/oro- 
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benzoyl-l-'p-chlorophenyl-AP- c,yc\o  pentane,  m.  p.  130°, 
occurs,  although  this  substance  could  not  be  obtained 
by  the  action  of  aluminium  chloride  on  pre-formed 
diketone.  When  concentrated  sulphuric  acid  is 
used  as  condensing  agent  the  diketonc  affords  2-p- 
chlorobcnzoyl-l--p-chlorophcnyl-A1-cyclopentenc,  m.  p. 
108°.  A  mixture  of  the  cycZopcntcno  derivatives  is 
obtained  from  the  diketone  at  255 — 265°,  whereas  at 
a  higher  temperature  secondary  changes  occur, 
causing  polymerisation  and  carbonisation  with 
production  of  p-chlorobenzoic  acid.  co/-Diketo-ai;- 
diphcnyl-?i-hcptanc  at  325—330°  affords  a  mixture  of 
2-benzoyl- l-phenyl-Afi-cf/c(ohexenc  and  2-benzoyl-l- 
phcnyl-A1-cycfohc.xcnc.  Pimclyl  chloride  and  chloro¬ 
benzene  in  the  presence  of  aluminium  chloride  yield 
ay-diketo-o-y-di-p-chlorophenylheptane,  m.  p.  112°,  and 
z-p-chlorobcnzoylhcxoic  acid,  m.  p.  139—140°.  The 
diketone  is  not  affected  by  concentrated  sulphuric 
acid  at  100°,  but  when  heated  at  285 — 295°,  gives 
p-chlorobenzoic  acid  and  a  substance,  CjjH15OC12, 
m.  p.'  156°,  thus  indicating  the  probable  production  of 
a  mixture  of  2-p-chlorobenzoyl- 1  -p-chlorophcnyl- 
A°-  and  -A1-cycZohexencs.  II.  Wren. 

Mechanism  of  reduction.  VI.  H.  J.  Prins 
(Roc.  trav.  chim.,  1925,  44,  1093—1100;  cf.  A.,  1925, 
ii,  1169). — The  difference  between  reducing  agents  is 
discussed  in  terms  of  the  degree  of  activation  of  the 
hydrogen  atom.  Experiments  on  the  reduction  in 
acid  media  of  benzophenone  with  formation  of  benzo- 
pinacone  and  benzhydrol  show  that  the  theory  of 
alkalinity  of  the  metallic  surface  (Bocsckcn  and  Cohen, 
A.,  1913,  i,  1062)  is  incorrect.  The  formation  of 
hydrol  depends  on  the  ratio  between  the  velocity  of 
condensation  and  of  reduction  of  the  half-pinacone, 
CPhyOH,  both  of  these  reactions  taking  place  on  the 
metallic  surface.  Increase  in  the  active  surface  and 
decrease  in  the  reduction  velocity  both  tend  towards 
pinacone  formation,  so  that  with  aluminium  amalgam 
in  alcoholic  hydrochloric  acid  solution  only  pinacone 
is  obtained.  R.  W.  West. 

Transformation  of  trisubstituted  aldehydes 
into  disubstituted  ketones.  A.  Orekhov  and  M. 
Tiffeneau  (Compt.  rend.,  1926,  182,  67 — 69). — The 
transformation  of  aldehydes  of  the  type  CR'2R"-CHO 
into  the  ketones  CHR'R''-CO-R'  and  CHR'2-CO-R" 
by  the  agency  of  cold  sulphuric  acid  has  been  studied 
(cf.  Danilov,  A.,  1923,  i,  6S0,  787,  788).  aa-Diphcnyl- 
propaldchydo  yields  exclusively  phenyl  a-phenyl- 
ethyl  ketone ;  aa-diphenylbutaldehyde  gives  a  mixture 
of  about  66%  of  phenyl  a-phenylpropyl  ketone  and 
about  33%  of  diphenylmethyl  ethyl  ketone ;  a-phcnyl- 
a-methylpropaldehyde  gives  solely  a-phenylethyl 
methyl  ketone  and  a-phenyl-a-ethylbutaldehyde 
yields  exclusively  a-phenylpropyl  ethyl  ketone. 
These  products  are  the  same  as  thoso  obtained  by 
the  action  of  sulphuric  acid  on  the  corresponding 
glvcols  from  which  the  aldehydes  are  obtained  (cf. 
a:,  1921,  i,  565,  788;  1922,  i,  458;  1923,  i,  333,  788, 
7S9 ;  1924,  i,  729).  It  would  thus  seem  that  the 
transformation  of  the  glycols  and  hydrobenzoins 
into  ketones  is  not  a  semipinacolinic  transformation, 
but  takes  place  via  the  trisubstituted  aldehyde. 

L.  F.  Hewitt. 


Phenyl  a-acenaphthyl  ketone  and  phenyl- 
a-acenaphthylmetbane.  K.  Dzievonski  and  M. 
Rychltk  (Bull.  Intern.  Acad.  Polonaise,  1925,  A., 
179 — 195). — See  this  vol.,  70. 

Synthesis  of  substituted  indones  and  cyclo- 
pentadienones.  A.  Lowenbein  and  G.  Ulich  (Bcr., 
1925,  58,  [2?],  2662 — 2667). — Benzylidonediphenyl- 
maleidc,  dissolved  in  benzene,  is  converted  by  an 
ethereal  solution  of  magnesium  phenyl  bromide  into 

the  compound,  m.  p.  210” 

(decomp.),  the  constitution  of  which  rests  on  analyses, 
indifference  towards  kctonic  reagents,  insolubility 
in  aqueous  sodium  hydroxide,  and  indifference 
towards  Grignard’s  reagents.  It  is  converted  by 
treatment  with  alcoholic  sodium  hydroxide,  or, 
preferably,  with  sulphuric  acid  or  hydrogen  chlorido 
in  glacial  acetic  acid,  into  2:3:4: 5-letrapJtenyl- 
A~l-cyclopcntadicn-l-one,  having  an  intense  violet- 
black  colour,  m.  p.  218°.  The  ketone  is  transformed 
by  magnesium  benzyl  chloride  into  l-benzyl-2  :  3  : 4  :  5- 
tetraphcnyl  -  A2 :  cyclo pentadi  e:i-l-ol,  m.  p.  155 — 150° 
after  softening,  which,  with  glacial  acetic  acid  and 
hydrogen  chloride,  yields  2  :  3  :  4  :  5  :  G-pentaphcnyl- 

fulvene,  ^pjpp'pf-'^'CHPh,  m.  p.  204°;  the  latter 

compound  is  also  obtained  by  condensing  2  :  3  :  4  :  5- 
tetraphenyl-A2  4-cyclopentadiene  with  bcnzaldchyde. 

Benzylidenephthalidc  is  converted  by  magnesium 
phenyl  bromide  into  2 : 3-diphenvlindone,  m.  p. 
150 — 151°;  the  compound  does  not  appear  to  be 
the  primary  product  of  the  change,  since  the  yield 
is  increased  by  increasing  the  relative  proportion 
of  the  Grignard  reagent  and  the  solution  is  only 
pale  yellow'  in  colour,  passing  into  the  intensely  red 
colour  of  the  indone  after  hydrolytic  decomposition 
of  the  solution.  H.  Wren. 

Methylation  of  the  oximes  of  benzil.  O.  L. 
Brady  and  H.  M.  Perry  (J.C.S.,  1925,  127,  2874— 
2882). — A  reinvestigation  of  the  methyl  ethers  of 
the  oximes  of  benzil,  using  methyl  sulphate  as  the 
methylating  agent,  abolishes  confusion  in  the  liter¬ 
ature  of  these  compounds  (cf.  Auwers  and  Meyer, 
A.,  1889,  403;  Dittrich,  A.,  1891,  317).  The  con¬ 
stitutions  of  the  ethers  are  established  by  heating 
with  hydriodic  acid  and  determining  the  methyl 
iodide  obtained  from  the  O-ethers  and  by  detecting 
the  methylamine  from  the  iV- ethers  by  Valtoivs 
method  (A.,  1925,  ii,  446).  The  usual  configurations 
are  adopted  for  the  oximes,  and  not  those  suggested 
by  Meisenhcimer.  a-Benzildioximc  yields  a.-bcnzil- 
dioxime  NN -dimethyl  ether,  C x r>H x G02N2 , 1 C CH 6,  m.  p. 
185°  [anhyd.,  m.  p.  192°  (decomp.)],  and  cc-benzildi- 
oxime  AT0-dimcthyl  ether,  m.  p.  109°  (Auwers  and 
Meyer,  m.  p.  109 — 110°).  Methylation  with  methyl 
iodide  yields  the  latter  compound  together  with 
a-benzildioxime  OO-dimethyl  ether,  m.  p.  163 — 164° 
(Auwers,  m.  p.  165°),  which  could  not  be  obtained 
by  use  of  methyl  sulphate.  p-Bcnzildioxime,  obtained 
by  an  improved  method  by  solution  of  a-benzffdi- 
oxime  in  boiling  aniline  and  removal  of  aniline  of 
crystallisation  from  the  crystalline  deposit,  gives 
j3-benzildioxime  AT0-dimcthyl  ether,  m.  p.  102 — 103° 
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(identical  with  Auwers’  compound,  m.  p.  88 — 89°), 
and  (3-bcnzildioxime  OO-dimethyl  ether,  m.  p.  72 — 73° 
(Auwers,  m.  p.  72°).  Attempts  to  prepare  the  AA- 
dimethyl  ether  were  unsuccessful.  y-Bcnzildioxime 
gives  y-benzilmonoxime  O-methyl  ether  and  benzil, 
probably  formed  respectively  by  hydrolysis  of  an 
OA-dimethyl  ether  and  of  an  AA-dimethyl  ether, 
since  the  A-methyl  compounds  are  unusually  easily 
hydrolysed.  Mcthylation  with  methyl  iodide  gave 
crystals  of  a  compound,  m.  p.  145 — 157°,  insufficient 
for  further  purification.  a-Bcnzilmonoximc  gives 
a-benzilmonoximc  O-methyl  ether,  m.  p.  58 — 59° 
(Dittrich,  in.  p.  02 — 03°).  The  A-mcthyl  ether 
could  not  be  obtained.  y-Bcnzilmonoxime  gives 
y-benzilmonoxime  N -methyl  ether,  m.  p.  109 — 110°, 
and  y-benzilmonoxime  O-methyl  ether,  m.  p.  03° 
(Dittrich,  m.  p.  04 — 05°).  The  latter  gives  curiously 
low  analytical  results  for  methoxyl.  A  possible 
explanation,  based  on  Meisenhcimer’s  configuration, 
and  involving  reduction  of  the  carbonyl  group  and 
ring  formation  by  elimination  of  water,  is  being 
investigated  : 

Ph-CJ-COPh  Ph-C-CHPh-OH  _ y  PlrC! — CHPh 

N-OMo  N-OMc  ISt-0-CH2 

On  boiling  with  hydrochloric  acid,  a-benzildioxime 
ATA-dimethyl  ether  gives  benzil,  whilst  the  OA- 
dimcthyl  ether  gives  y-benzilmonoxime  O-methyl 
ether,  probably  through  a-benzilmonoxime  O-methyl 
ether,  which  is  converted  into  the  y-compound  under 
these  conditions.  (3-Benzildioxime  OA-dimcthyl  ether 
also  gives  y-benzilmonoxime  O-methyl  ether,  a- 
Benziidioxime  OO-dimethyl  ether,  when  heated  with 
concentrated  hydrochloric  acid  in  a  sealed  tube  at 
110°,  gives  (3-benzildioxime  OO-dimethyl  ether.  The 
O-ethers  are  exceptionally  stable  to  hydrolysing 
agents,  whereas  the  A-cthers  are  readily  hydrolysed ; 
the  latter  form  hydrochlorides,  the  former  do  not; 
and  the  [3-forms  of  the  dioximes  and  the  y-forms  of 
the  monoximes  are  the  most  stable  at  high  temper¬ 
atures.  M.  Johnson. 

Hydrobenzoin  transformation.  II.  s-Phenyl- 
anisyl  glycol  (p-methoxyhydr  obenzoin ) .  A. 
Orekhov  and  M.  Tiffeneau  (Bull.  Soc.  chim.,  1925, 
[iv],  37,  1410—1420;  cf.  A.,  1923,  i,  333).— s-Phenyl- 
anisyl  glycol,  OMe-CGH4-CH(OH)-CHPh-OH,  on 
dehydration  with  20%  sulphuric  acid,  partly  under¬ 
goes  the  usual  “  pinaeoline  dehydration,”  yielding 
phenyl-p-anisylacetaldchyde,  OMe-CGH4-CHPh*CHO, 
but  is  also  partly  converted  into  p-methoxydeoxy- 
benzoin,  OMc'C^H.pCHvCOPh,  by  “  vinyl  dehydr¬ 
ation,”  thus  OMe-CGH4-CH(OH)-CHPh-OH 
OMe'C6H4-CH:CPh-OH  -y  OMe-C6H4-CH2-COPh. 
Since  the  alternative  “  vinyl  dehydration  ” 
— >  OMe-CGH4-C(OH):CHPh  ->  OMe-CGH4-COCH2Ph, 
docs  not  take  place,  it  is  concluded  that  the  hydroxyl 
group  in  the  neighbourhood  of  the  anisyl  group  is 
less  stable  than  that  attached  to  the  carbon  atom 
carrying  the  phenyl  group,  a  result  which  indicates 
that  the  affinity  of  the  anisyl  group  is  greater  than 
that  of  the  phenyl  group.  Since  hydrobenzoin  under 
similar  conditions  gives  exclusively  diphenylacetalde- 
liyde,  it  is  evident  that  the  introduction  of  a  p- 
methoxy-group  diminishes  the  tendency  of  the 


eliminated  hydroxyl  group  to  take  with  it  hydrogen 
from  the  adjacent  hydroxyl  group  rather  than  from 
the  carbon  in  the  dehydration  process.  ; p-Anisylbenzyl 
carbinol,  OMc-^HpCHlOHpCHjPh,  m.  p.  57 — 58°, 
obtained >  in  88%  yield  from  magnesium  benzyl 
chloride  and  anisaldchyde  (cf.  C.  Hell,  A.,  1904, 
i,  242),  is  readily  converted  (yield  84%)  by  50% 
sulphuric  acid  into  s-pk  enyl  -p-an  isyleth  plot  e  (p- 
■methoxystilbene),  m.  p.  135 — 130°.  This  gives  a 
dibromide,  m.  p.  175 — 176°  (deeornp.),  reconverted 
by  aqueous  acetone  into  p-methoxystilbene ;  potass¬ 
ium  carbonate  converts  it  into  -p-methoxytolane , 
m.  p.  S9 — 90°  [ dibromide ,  m.  p.  166 — 167°  (decomp.)], 
whilst  sodium  acetate  and  acetic  acid  yield  a  mixture 
of  a  crystalline,  m.  p.  65 — 75°,  and  an  oily  di acetate, 
probably  stercoisomerides.  On  hydrolysis  with 
alcoholic  potassium  hydroxide  the  former  yields 
gihcmjl-p-anisyl  glycol,  m.  p.  Ill — 112°,  whilst  from 
the  oily  diacetate  the  stereoisomeric  glycol,  m.  p. 
134 — 135°,  is  obtained  similarly.  Both  isomcrides 
on  dehydration  yield  a  mixture  of  p-methoxydeoxy- 
benzoin  and  phcnyl-p-anisylacctaldehyde,  a  viscous 
oil  (semicarbazone,  m.  p.  127 — 128°),  oxidised  to 
phenyl-p-anisyl  ketone  by  chromic  and  acetic  acids. 
Phenyl-p-anisylacetaldehydc  is  obtained  more  readily 
by  the  action  of  dry  potassium  hydroxide  on  the 
iodohydrin  of  a^-phenyl-p-anisylethylene  in  ethereal 
solution.  The  oily  product,  probably  the  ethylene 
oxide,  on  treatment  with  sodium  hydrogen  sulphite 
yields  the  hydrogen  sulphite  compound  of  phenyl-p- 
anisylacotaldehyde,  from  which  the  aldehyde  is 
obtained  on  hydrolysis  with  10%  sodium  carbonate. 

R.  Brightman. 

Catalytic  hydrogenations  under  pressure  in 
the  presence  of  nickel  salts.  IX.  Anthra- 
quinone,  phenanthraquinone,  and  benzanthrone. 
J.  von  Braun  and  O.  Bayer  (Ber.,  1925,  58,  [B], 
2667 — 2685). — Confirmation  of  the  view  of  von 
Braun  (A.,  1924,  i,  545)  and  Schroeter  (A.,  1925,  i, 
127)  that  9  :  10-dihydroanthraeene  is  the  primary 
product  of  the  catalytic  hydrogenation  of  anthracene 
and  that  this  compound  passes  subsequently  into 
1:2:3: 4-tetrahydroanthracene  is  found  in  the 
behaviour  of  dihydroanthranol,  which  is  reduced  in 
decahydronaphthalene  solution  to  1:2:3: 4-tetra- 
hydroanthranol  (yield  15%),  9  :  10-dihydroanthra- 
cene,  and  1:2:3:  4-tetrahydroanthracenc.  Whether 
catalytic  hydrogenation  of  anthracene  occurs  exclu¬ 
sively  through  the  9  :  10-dihydro-compound  or 
whether  the  primary  attack  takes  place  also  at  the 
side  nucleus  cannot  be  decided  for  the  hydrocarbon, 
but  a  decision  can  be  reached  for  its  oxygenated 
derivatives  using  anthranol  as  starting  point ;  if 
hydrogenation  occurs  initially  in  the  9  :  10-position, 
the  yield  of  tetrahydroanthranol  from  this  substance 
cannot,  under  identical  conditions,  exceed  that 
from  dihydroanthranol.  Actually  the  yield  is  far 
greater,  so  that  for  anthranol  the  primary  attack 
occurs  mainly  or  possibly  exclusively  at  the  side 
nucleus.  The  possibility  that  tetrahydroanthranol 
is  readily  attacked  by  hydrogen  with  elimination 
of  the  hydroxy-group  and  formation  of  tetra- 
hydroanthracene  is  invalidated  by  the  observ¬ 
ation  that  it  absorbs  hydrogen  less  readily  than 


ORGANIC  CHEMISTRY. 


173 


anthranol  or  dihydroanthranol  and  yields  succes¬ 
sively  1:2:3:4:5:6:7:  S-octahydroanthranol  and 
1:2:3:4:5:6:7:  S-octahydroanthracene,  in.  p. 
39°  (Schroeter,  loc.  cit.,  records  m.  p.  35°).  Anthra- 
quinonc  is  hydrogenated  with  great  ease  under 
pressure,  the  first  isolable  product  being  anthranol, 
which,  if  the  supply  of  hydrogen  is  suitably  con¬ 
trolled,  is  obtained  in  quantitative  yield ;  further 
addition  of  hydrogen  leads  to  the  production  of 
tetra-  and  octa-hydroanthranols.  1:2:3:  4 -Tetra- 
hydroanthranol,  m.  p.  10S°,  its  acetate,  m.  p.  109°, 
benzoate,  m.  p.  142°,  and  methyl  ether,  b.  p.  197°  /14 
rum.  (slight  decomp.),  are  described.  It  does  not 
give  a  coloration  with  ferric  chloride.  With 
bromine  in  glacial  acetic  acid,  it  affords  a  mono- 
browo-derivative,  m.  p.  123°.  Chromic  acid  in 
glacial  acetic  acid  oxidises  it  to  a  mixture  of  little 
anthraquinone  and  much  1:2:3: 4-tetrahydro- 
anthraquinone,  m.  p.  154°  (cf.  Schroeter,  loc.  cit.). 
qjj  It  is  converted  by  nitric  acid  into 
,,  black,  smeary  products.  Nitrous  acid 

Y  ]  acts  on  a  10%  solution  of  it  in  alcohol, 

k  Jl  X.  \  precipitating  di-tet rahydrodianthranol , 
v/  (I),  hi.  p.  167°,  and  giving  also  tetra- 

hydroanthraquinone  and  the  nitroso- 
dcrivative,  CuH  jn02N,  m.  p.  210°;  in 
x  yx  a  ;  more  concentratedsolution, the  nitroso- 
compound  is  obtained  in  better  yield, 
accompanied  by  tetrahydroanthra- 
'  ■'  quinone  substances,  difficult  to  charac¬ 
terise,  but  ditetrahydrodianthranol  is  not  formed. 
It  couples  very  readily  with  diazonium  salts,  but 
the  products  crystallise  with  difficulty;  reduction 
of  the  benzeneazo-derivative  by  sodium  hypo¬ 
sulphite  gives  aminotelrahydroanthranol,  which  could 
not  be  caused  to  crystallise;  the  hydrochloride 
is  described.  1  :  2  :  3  :  4  :  5  :  6  :  7  :  S  -  Odahydro- 
anlhranol,  m.  p.  125°,  is  very  sparingly  soluble  in 
alkali  hydroxide  solutions ;  the  acetyl  derivative, 
m.  p.  52°,  benzoyl  compound,  m.  p.  128°,  and  p -bromo- 
derivative,  m.  p.  123°,  are  described.  It  is  oxidised 
by  chromic  acid  in  acetic  acid  solution  to  oclahydro- 
anthraquinonc,  m.  p.  182°,  which  is  quantitatively 
reduced  by  sodium  hyposulphite  to  octahydroanthra- 
quinol,  m.  p.  234 — 236°.  Nitric  acid  transforms  it 
into  an  amorphous  compound,  m.  p.  above  300°. 
Nitrous  acid  yields  the  corresponding  ?ii/roso-dcriv- 
ativc,  m.  p.  190°,  together  with  octahydroanthra- 
quinone  and  dioclahydrodianthranol,  which  could  not 
be  obtained  in  the  homogeneous  state.  Benzencazo- 
octahydroanlhranol,  m.  p.  163°,  is  smoothly  reduced 
by  sodium  hyposulphite  in  alcoholic  solution  to  9- 
amino-octahydroanthranol,  which  is  insoluble  in  alkali 
hydroxide  solutions  and  very  sparingly  soluble  in 
acids ;  its  constitution  is,  however,  established  by  its 
oxidation  to  octahydroanthraquinone. 

Hydrogenation  of  phenanthraquinone  proceeds 
similarly  to  that  of  anthraquinone,  affecting  first 
the  quinone  complex  and  subsequently  one  side 
nucleus  after  the  other.  Differences  are  found  in 
the  possibility  of  so  moderating  the  reduction  of 
phenanthraquinone  that  phenanthraquinol  in  addition 
to  9-phenanthrol  can  be  isolated,  thus  clearly  estab¬ 
lishing  the  first  step  in  the  action.  Also,  owing  to 
the  lower  stability  of  the  hydrogenated  derivatives  of 


phenanthrene  in  comparison  with  those  of  anthracene, 
the  individual  products  are  obtained  in  lower  yield, 
and  it  is  not  possible  to  trace  the  several  phases  of 
the  change  in  so  quantitative  a  manner.  Phenanthra¬ 
quinone  dissolved  in  decahydronaphthalcne  readily 
absorbs  two  atomic  proportions  of  hydrogen  at  160°, 
yielding  9-phenanthrol,  m.  p.  149 — 150°  (acetate, 
m.  p.  76°),  and  phenanthraquinol,  m.  p.  148°. 
Further  hydrogenation  occurs  only  at  a  much  higher 
temperature  and,  after  eight  atomic  proportions  of 
hydrogen  have  been  absorbed,  gives  a  mixture  of 
di-  and  telra-hydrophena-nthrol,  m.  p.  114 — 115°; 
the  acetyl,  benzoyl,  p-nitrobenzoyl,  bromo-,  and 
benzeneazo-derivatives  are  oily  or  badly  crystallised, 
pointing  to  the  possibility  that  the  tetrahydro- 
compound  is  a  mixture  of  two  isomeric  forms,  although 
this  view  is  not  supported  by  its  definite  m.  p. 
and  non-separability  by  solvents.  It  is  oxidised 
by  chromic  acid  in  glacial  acetic  acid  solution 
to  letrahydrophcnanthraquinone,  decomp.  90 — 100°, 
according  to  the  rate  of  heating.  More  complete 
hydrogenation  of  phenanthraquinone  or  9-phenanthrol 
affords  a  mixture  of  octahydrophenanthrene  (cf. 
Schroeter,  loc.  cit.)  and  octahydrophenanlhrol,  m.  p. 
133°  (acetyl  derivative,  m.  p.  133°;  monobromo- 
derivative,  m.  p.  110°).  The  phenol  is  oxidised  by 
chromic  acid  to  odahydro phenanthraquinone,  decomp. 
150°.  It  couples  with  diazobenzene,  yielding  benzenc- 
azo-odahydrophcnanthrol,  m.  p.  140°,  which  is  reduced 
by  sodium  hyposulphite  to  aminohydroxyoctahydro- 
phenanthrene,  m.  p.  184°. 

Technical  benzanthrone  is  readily  purified  by 
recrystallisation  from  decahydronaphthalcne  and 
in  this  solvent  absorbs  four  atomic  proportions  of 
„„  hydrogen  at  160°,  a  further  four 
somewhat  more  slowly  at  200°,  and 
Z  ||  ^  the  final  two  at  250°.  1  :  9 -Trimethyl- 

k  9  J)\ a  J\j  %  cncanlhranol,  (II),  m.  p.  148°,  readily 

v/  yields  a  benzoyl  derivative,  m.  p.  135°. 

(II 1  \  X/  [In  naming  these  derivatives,  it  does 

not  appear  possible  to  express  the 
genetic  relationship  to  benzanthrone  in  any  simple 
manner,  and  the  authors  propose  to  regard  them 
as  substituted  anthracene  derivatives  in  which 
the  fourth  ring  is  1  :  9-trimethylene.]  1  :  9 -Tri- 
methylene-5  :  6  :  7  :  8-lelrahydroanthranol ,  m.  p.  137° 
( acetate ,  m.  p.  123°),  is  obtained  together  with  1  :  9- 
trimelhylene- 5  :  6  :  7  :  8 -tctrahydroanthraccne,  b.  p. 
228 — 230°/16  mm.  ( picrale ,  m.  p.  125°),  at  180 — 200°  ; 
at  250°,  the  hydrocarbon  is  practically  the  solo  product 
of  the  change,  even  when  the  reaction  is  very  pro¬ 
longed.  It  is  not  smoothly  dehydrogenated  by 
sulphur  or  oxidised  by  nitric  acid.  Treatment  of 
1:9-  trimethylene  -5:6:7  :  8  -  tetrahydroanthracene 
with  sodium  and  alcohol  yields  a  hydrocarbon,  b.  p. 
212 — 214°/13  mm.,  which  by  analogy  with  the  mode 
of  reduction  of  naphthalene,  is  regarded  as  1:9- 
trimethylene- 1  :  4  :  5  :  0  :  7  :  8-hcxahydroanihracene\  it 
immediately  decolorises  permanganate  and  gives 
an  oily  dibromide.  H.  Wren. 

Preparation  of  hydrogenated,  polynuclear 
quinones.  A.  Skita  [with  K.  Warnat,  C.  Wulff, 
H.  Siegel,  and  B.  Schreyer]  (Ber.,  1925,  58,  [B], 
2685 — 2697). — The  methods  adopted  previously  for 
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the  reduction  of  anthraquinonc  and  similar  substances 
lead  to  products  poorer  in  oxygen.  It  is  therefore 
remarkable  that  catalytic  hydrogenation  of  q:ara- 
and  oW/to-quinoncs  in  the  presence  of  platinum 
affords  nuclear-hydrogenatcd  quinols  or  glycols 
which  are  readily  oxidised  to  hydrogenated  quinones. 

Phenanthraquinone  in  the  presence  of  glacial 
acetic  acid,  concentrated  hydrochloric  acid,  eliloro- 
platinic  acid,  colloidal  platinum,  and  water  readily 
absorbs  twelve  atomic  proportions  of  hydrogen  at  50 — 
GO0,  yielding  9  :  10-dihydroxydecahydrophenanlhrcnc, 
b.  p.  352 — 355°,  nr.  p.  130°  ( diacetate ,  m.  p.  160°), 
which  is  oxidised  by  boiling,  dilute  mercuric  acetate 
solution  to  octahydrophenanlhraquinone,  m.  p.  142°  (cf. 
p.  173).  If  the  mineral  acid  is  omitted,  the  reaction 
terminates  with  the  production  of  9  :  10-dihydroxy- 
9  :  10 -dihydrophcnanlhrcnc  ( diacetate ,  nr.  p.  183°). 

Anthraquinonc  in  acid  solution  in  the  presence  of 
colloidal  platinum  affords  octalrydroanthraquinol,  m.p. 
242°  ( acetate ,  nr.  p.  224°),  which  is  converted  by  the 
action  of  air  on  its  solution  in  benzene  or  acetone 
into  octalrydroantlrraquinone,  m.  p.  183°.  The  quinol 
or  quinone  is  transformed  by  bromine  into  oclahydro- 
anthraqninone  dibromide ,  m.  p.  12S°.  The  nrother- 
liquors  from  the  preparation  of  octahydroanthra- 
quinol  contain  octalrydroanthranol,  nr.  p.  125°  (benzo¬ 
ate,  m.p.  129°) ;  bronro-octalrydroantlrranol,  nr.p.  123°, 
and  the  acetate,  m.  p.  143°,  are  described  (see  p.  173). 
It  is  remarkable  that  the  hydrogenation  of  anthra¬ 
quinonc  under  these  conditions  does  not  invariably 
proceed  to  the  production  of  the  octahydroanthra- 
quinol,  but  sometimes  ceases  when  tetra-  or  hexa- 
lrydroanthraquinol  has  been  produced;  the  pheno¬ 
menon  appears  to  depend  on  the  size  of  the  colloidal 
platinum  particles.  The  isolation  of  tetrahydroanlhra- 
quinol,  dccomp.  (indef.)  20G — 216°  ( acetate ,  nr.  p. 
204 — 206°),  is  effected  with  certainty  if  mineral  acid 
is  omitted  from  the  mixture;  the  quinol  is  readily 
oxidised  by  air  to  1:2:3: 4-tetralrydroantlrra- 
quinone.  Certain  reduction  to  the  hexahydroanthra- 
quinol  stage  is  effected  by  careful  regulation  of  the 
quantities  of  hydrochloric  acid  and  platinum. 
1  :  2  :  3  :  4  :  5  :  S-Hcxahydroanthrayuinone,  m.  p.  170°, 
and  its  dibromidc,  m.  p.  118°,  arc  described;  the 
position  of  the  hydrogen  atoms  is  deduced  from  the 
conversion  of  tiro  quinone  by  sodium  acetate  and 
acetic  anhydride  into  1:2:3:  4-tetrahydroanthra- 
quinol  diacetate,  m.  p.  204 — 206°  (see  above). 
1  :  2  :  3  :  4  :  5  :  S - Hexahydroa nthraqu inol  has  nr.  p. 
229 — 230°  ( diaceta-te ,  m.  p.  209°) ;  an  isomeric  di- 
acetalc  of  lrexahydroantlrraquinol,  nr.  p.  212°,  is 
obtained  by  the  reduction  of  tetrahydroanthra- 
quinone  with  acetic  acid  and  excess  of  zinc  dust. 

Reduction  of  2-methylanthraquinone  in  the  presence 
of  mineral  acid  affords  2-methyl-l  :2:3:4:5:6:7:8- 
octahydroanthraquinol,  nr.  p.  193°  ( diacetale ,  m.  p. 
143°),  which  is  very  readily  oxidised  to  2-mcthyl- 
odahydroanthraquinone,  m.  p.  158 — 159°.  Similarly, 
2-aminoanthraquinone  yields  2-amino-octahydro- 
anthraquinol  ( hydrochloride ,  m.  p.  above  300°),  which 
is  converted  by  air  into  2-amino-oclahydroanthra- 
quinone,  m.  p.  140 — 145°. 

Hydrogenation  of  acenaphthcnequinone  under  the 
conditions  described  for  anthraquinone  proceeds 
with  unusual  case,  and  if  reaction  is  stopped  after 


the  absorption  of  ten  atomic  proportions  of  hydrogen, 
gives  a  mixture  of  products  from  which  the  following 
compounds  are  isolated  :  a  dihydroxytetrahydroace- 
naphthene,  b.  p.  185°/9  nrnr.,  which  gives  a  diacetate , 
m.  p.  115 — 116°;  hexahydroacenaphthcne,  C12H1G, 
b.  p.  114 — 115°/10  mm.;  more  highly  hydrogenated 
aeenaphthencquinoncs  from  which  individual  sub¬ 
stances  could  not  be  isolated ;  and  a  substance, 
C21H30O4,  m.  p.  206°.  H.  Wren. 


/\ 


Reduction  products  of  the  hydroxyanthra- 
quinones.  VII.  W.  B.  Miller  and  A.  G.  Perkin 
(J.C.S.,  1925,  127,  2G84 — 2685). — Alizarin  2-methyl 
ether  yields  on  reduction  chiefly  1-hydroxy -2-melhoxy- 
anlhrone,  nr.  p.  135 — 137°  ( diacetyl  derivative,  m.  p. 
202°),  with  ^-hydroxy -Z-methoxyanihrone,  nr.  p.  202° 
(acetyl  derivative,  m.  p.  186°),  in  smaller  amounts. 
By  the  benzanthrone  reaction  benzalizarin  monomethyl 
ether,  nr.  p.  247 — 249°  ( acetyl  derivative,  nr.  p.  205 — 
207°),  is  obtained  from  4-hydroxy-3-methoxyanthrone, 
whilst  l-hydroxy-2-methoxyanthrone  yields  iso- 
benzalizarin,  m.  p.  260 — 262°  ( acetyl 
derivative,  nr.  p.  243—245° ;  diacelyl 
derivative,  m.  p.  214°),  in  which  the 
hydroxyl  groups  are  in  the  3  :  4-  or 
a  jyOH  5  :  6-positions  (annexed  formula). 
CO  Oil  Benzalizarin  is  akin  to  alizarin  in 
its  powerful  dyeing  properties  with 
mordants;  fsobenzalizarin  is  much  less  powerful. 
This  suggests  that  the  dyeing  properties  of  alizarin 
are  due  to  the  presence  of  a  para-quinonoid  rather 
than  an  or/Ao-quinonoid  grouping.  Anthrapurpurin 
dimethyl  ether,  m.  p.  235°  ( acetyl  derivative,  m.  p. 
205°),  has  been  prepared,  and  from  it  diacetylanthra- 
pur purinanthranol  dimethyl  ether,  m.  p.  178°,  was 
obtained  by  reduction  followed  by  acetylation. 

B.  W.  Anderson. 


V 


Action  of  hydrazine  hydrate  on  phenanthra¬ 
quinone.  Correction.  S.  Dutt  (J.C.S.,  1925,  127, 
2971;  cf.  ibid.,  1923,  123,  3420). — Anhydrous  hydr¬ 
azine  reacts  with  phenanthraquinone  in  absolute 
alcohol,  giving  a  good  yield  of  phcnantlirone.  In 
presence  of  small  quantities  of  moisture  or  with 
ordinary  commercial  hydrazine  hydrate,  9  :  10- 
dihydroxyphenanthrene  is  obtained  almost  exclu¬ 
sively.  M.  Johnson. 

1  -Benzoylbenzanthrone.  Farbw.  vorm. 
Meister,  Lucius,  u.  Brunino. — See  B.,  1926,  44. 

Menthone  series.  I.  J.  Read  and  A.  M.  R. 
Cook  (J.C.S.,  1925,  127,  2782— 2788).— The  alkaline 
reduction  of  dZ-pipcritone  yields  some  df-a-phell- 
andrene  and  a  mixture  of  di-isomenthols,  from  which 
df-isomenthone  is  obtained  by  oxidation  with  chromic 
acid,  and  this  on  reduction  yields  crystalline  dl- 
mcnthol  with  some  dLisomenthols.  Reduction  of 
df-piperitone  with  hydrogen  in  presence  of  colloidal 
palladium  yields  df-isomenthone  direct.  There  exists 
a  definite  dynamic  equilibrium  between  j'somenthone 
and  menthone  in  the  presence  of  alkali.  From  pure 
df-isomenthonc  have  been  obtained  the  oxime,  m.  p. 
99 — 100°,  benzoyloxime,  m.  p.  55-5°,  and  isooxime, 
m.  p.  94—95°.  df-Mcnthone  yields  an  oxime,  m.  p, 
81 — 82°,  benzoyloxime,  m.  p.  72 — 73°,  iso  oxime,  m.  p. 
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114 — 115°,  a-semicarbazonc,  m.  p.  185 — 186°,  and  p- 
semicarbazone,  m.  p.  161 — 162°.  B.  W.  Anderson. 

Determination  of  menthol  in  alcoholic  solution. 
Donate  and  Sebor. — Sec  B.,  1926,  75. 

Carbylamines.  XIII.  Reaction  of  phenyl- 
carbylamine  with  pernitrosomenthone.  M.  Pas- 
Serini  (Gazzetta,  1925,  55,  721 — 726). — Pcrnitroso- 
menthonc  dissolved  in  the  smallest  possible  quantity 
of  ether  is  treated  with  phenylcarbylamine.  The 
crystals  collected  after  8  to  10  days  consist  of  a-vian- 
tholcarboxy-^-anilide  (I),  m.  p.  166 — 168°,  [a]',') 4-62-62° ; 
a  small  yield  of  an  isomeride,  m.  p.  134 — 136°,  is  also 
obtained.  When  compound  (I)  is  heated  for  SO  lirs. 
with  alcoholic  potassium  hydroxide  in  a  closed  tube 
at  120 — 130°,  a-mentholcarboxylic  acid,  m.  p.  112 — 
113°,  is  formed.  Compound  (I)  is  oxidised  by  potass¬ 
ium  dichromate  and  sulphuric  acid  to  Z-mcnthone, 
which  is  characterised  by  its  oxime  and  its  scmi- 
carbazidc.  W.  E.  Ellis. 

Action  of  phosphoric  acid  on  terpenes  etc. 
P.  G.  Carter,  H.  G.  Smith,  and  J.  Read. — See  B., 
1926,  75. 

Rhodesian  eucalyptus  oils.  P.  G.  Carter  and 
J.  Read. — See  B.,  1926,  76. 

Chemico-physical  investigations  on  certain 
acid  phthalates  of  terpenic  alcohols.  V.  Paolini 
(Annali  Chim.  Appl.,  1925,  15,  411 — 413). — The 
solution  of  a  weak  acid  containing  the  salt  of  a  strong 
base  with  the  same  acid  obeys  approximately  the 
relationship  :  log  (l/[H+])=  log  (l/Ka)+  log  ([S]/[A]), 
where  [H+]  is  the  hydrogen-ion  concentration  of  the 
solution,  Ka  the  dissociation  constant  of  the  weak 
acid,  [S]  the  concentration  of  the  salt,  and  [A]  the 
concentration  of  the  free  acid  in  the  same  solution. 
Measurements  made  with  acid  phthalates  at  25°  in 
accordance  with  this  equation  give  the  following 
mean  values  for  the  dissociation  constants  :  (3-th uj yl 
hydrogen  phthalate,  7-5 . 10_G ;  Z-[3-carvomcnthyl 
hydrogen  phthalate,  3  02 . 10  ® ;  Z-a-terpinyl  phthalate, 
1-42. 10-5.  T.  H.  Pope. 

Isomeric  thujones  (tanacetones).  d-a-Thuj- 
ones.  V.  Paolini  (Annali  Chim.  Appl.,  1925,  15, 
414 — 416). — If  a-thujonesemicarbazone  is  hydrolysed 
by  phthalic  anhydride  (cf.  A.,  1912,  i,  635),  the 
resulting  x-thujonc  has  [a]o410'23°,  whereas  that 
obtained  by  Wallach  by  mineral  acid  hydrolysis  has 
[«]D— 10-23°  (A.,  1905,  i,  147).  When,  however, 
the  thujonc  given  by  the  semicarbazone  and  phthalic 
anhydride  is  displaced,  as  it  is  formed,  by  a  current 
of  steam,  the  kevorotatory  modification  is  obtained. 
Conversion  into  the  dextrorotatory  isomeride  is 
evidently  due  to  prolonged  action  of  the  hydrogen 
ions.  T.  H.  Pope. 

Camphor  series.  X.  Synthesis  of  camphor. 
I.  Catalytic  action  of  reduced  copper  on 
borneols.  B.  Masumoto  (Mem.  Coll.  Sci.  KySto, 
1925,  9,  219 — 224). — The  oxidation  of  d-  and  l- 
borneols  to .  camphor  takes  place  without  any  side 
reactions  when  reduced  copper  at  200 — 220°  is  em¬ 
ployed  as  a  catalyst.  Copper  oxide,  prepared  from 
copper  nitrate  and  sodium  hydroxide  and  reduced 
with  hydrogen  at  200°,  furnishes  the  best  copper 


catalyst.  fSTo  borneol  is  formed  when  camphor 
vapour  and  hydrogen  are  together  passed  over  reduced 
copper.  ’  B.  W.  Anderson. 

Camphor  from  turpentine  oil.  Y.  Murayama. 

—See  B.,  1926,  75. 

Making  isobornyl  esters.  J.  Ebert. — Sec  B., 
1926,  28. 

Constituents  of  rosins  and  rosin  oil,  and 
polymerisation  of  turpentine  oil.  E.  Knecht  and 
N.  B.  Maurice. — See  B.,  1926,  21. 

Nepetella,  pennyroyal,  and  origanum  oils.  G. 
Romeo  and  U.  Giuffre. — See  B.,  1926,  107. 

Vinylene-homologous  furfuraldehydes.  W. 
Konig  [with  K.  Hey]  (Ber.,  1925,  58,  [JS],  2559 — 
2566]. — Aldehydes  of  the  typo,  C4H30-[CH.'CH]„-CHO, 
arc  obtained  by  the  condensation  of  furfuraldchyde 
with  acetaldehyde  in  cold,  aqueous  alkaline  solution. 
The  depth  of  colour  of  the  compounds  increases  with 
increasing  number  of  vinylene  groups,  but  the  incre¬ 
ment  per  group,  as  measured  by  the  displacement 
of  the  maximum  of  absorption,  diminishes  somewhat 
as  the  series  is  ascended.  The  depth  of  colour  of  the 
adducts  of  the  aldehydes  and  stannic  chloride  or 
hydrogen  chloride  increases  with  increasing  number 
of  vinylene  groups.  2-Furylacraldchyde  ( slrcpto - 
monovinylencfurfuraldehyde ;  for  nomenclature  see 
A.,  1924,  i,  669),  m.  p.  54°  (oxime,  m.  p.  123°),  is 
prepared  in  60%  yield  by  the  interaction  of  furfur- 
aldehyde  and  acetaldehyde  at  0°  in  the  presence 
of  dilute  aqueous  sodium  hydroxide.  With  more 
concentrated  alkali  hydroxide  at  20°  and  with  an 
increased  proportion  of  acetaldehyde,  a  mixture  of 
vinylene-homologous  aldehydes  is  obtained,  from 
which,  by  fractional  distillation  under  reduced  pres¬ 
sure  followed  by  crystallisation  of  the  solid  fractions, 
the  following  individuals  are  isolated  :  c-2-furyl- 
pentadienal  (2-strc])todivinyle?icfurfuraldehyde),  m.  p. 
66°  (oxime,  m.  p.  127°;  phcnylkydrazone,  m.  p.  153°); 
?;-2 -furylheptatrienal  [2-stvcptolrivinylenefurfuralde- 
liyde),  m.  p.  111°  (phenylhydrazone,  m.  p.  183°). 

II.  Wren. 

Stereochemistry  of  the  oximes  of  1  : 3-di¬ 
ketones.  I.  Action  of  hydroxylamine  on 
3-acetyl-2  : 6-dimethylchromone.  G.  Wittig  and 
E.  Baugert  (Ber.,  1925,  58,  [J?],  2627—2036).— 
The  possibilities  of  ring  opening  to  compounds  of 
the  cis-  or  Zran-s-configuration  arc  critically  discussed 
from  a  theoretical  point  of  view  (cf.  Mciscnheimcr, 
A.,  1922,  i,  152;  Kuhn  and  Ebcl,  A.,  1925,  i,  780, 
1237 ;  Bocseken,  ibid.,  1237)  and,  for  present  pur¬ 
poses,  the  views  of  Mcisenheimcr  arc  adopted. 

3-Aeetyl-2  :  6-dimethylchromone  is  converted  by 
hydroxylamine  in  acetic  acid  solution  into  a  mixture 
of  3-acetyl-2  :  Q-dimcthylchromone-y -monoxime,  in.  p. 
100 — 100-5°,  which  is  very  stable  towards  hydro¬ 
chloric  acid  and  docs  not  undergo  the  Beckmann 
change  when  treated  with  concentrated  sulphuric 
and  glacial  acetic  acids  or  with  aeetvl  chloride,  and 
3- acetyl-2  :  6-dimethylchromone-z-dioxLme,  m.  p.  222 — 
224°  (dccomp.).  Oximation  of  the  yellow  monoxime, 
m.  p.  100 — 100-5°,  in  the  presence  of  cold  sodium 
hydroxide  solution,  affords  Z-acetyl-2  : 6 -dimethyl- 
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chrotnone-y-dioxime,  m.  p.  159 — 159-5°,  or,  if  slowly 
heated,  m.  p.  165 — 167°  after  softening  at  159 — 
159-5°,  which  is  unaffected  by  sodium  alkoxide 
solution,  boiling  water,  or  sodium  carbonate  solution, 
or  by  cold  sulphuric  acid ;  it  is  hydrolysed  to  the 
y-monoxime  by  boiling  hydrochloric  acid.  With 
acetyl  chloride  it  yields  the  corresponding  diacetale, 
m.  p.  131 — 132°.  When  the  y-dioxime  is  boiled  with 
2i\T-sodium  hydroxide  solution  or  distilled  under 
diminished  pressure  it  is  converted  into  3  :  4-2'  :  6'- 
dimethylchromo-5-methyl-2  :  G-oxdiazine  (I),  m.  p.  SS — 
88-5°,  whereas,  when  treated  with  concentrated 
sulphuric  acid,  phosphorus  pentachloridc,  or  acetyl 
chloride,  it  yields  the  isomeric  3  :  4-2'  :  6 '-dimethyl- 
chromo-6-methyl-2  :  o-oxdiazinc,  (II),  m.  p.  144 — 
144-5°.  During  the  second  change,  the  Beckmann 
isomerisation  occurs  in  the  oximated  side-chain, 
leading  to  the  production  of  a  pyrazolone  or  oxdiazinc 
ring;  since  the  product  is  not  basic  and  does  not 
react  with  hydroxylamine,  the  former  possibility 
is  excluded.  If  Meisenheimer’s  views  are  adopted, 
the  configuration  (III)  or  (IV)  follows  for  the  dioxime, 
and  its  ability  to  lose  water  and  form  compound  (I) 
decides  in  favour  of  (IV).  Since  the  y-monoxime 
is  formed  from  the  dioxime  by  concentrated  hydro¬ 
chloric  acid  and  itself  does  not  undergo  the  Beck¬ 
mann  change,  and  therefore  has  the  oximino-group 
attached  to  the  nucleus  (which  is  also  shown  by  the 
stability  of  the  pyrone  ring  towards  alkalis),  it  must 
have  the  configuration  (V).  Protracted  treatment 
of  the  y-monoxime  with  boiling  2iV-sodium  carbonate 
solution  leads  to  the  production  of  3-acetyl-2 : 6- 
dimcthylckromonc-a- monoxime,  m.  p.  157°,  which  is 
not  reconverted  into  the  y-oxime  by  hot,  concen- 
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trated  acids.  Since  further  oximation  transforms 
it  into  3-acctyl-2  :  6-dimethylchromone-a-dioximc,  it 
follows  that  the  pyrone  ring  does  not  suffer  fusion 
followed  by  re-closure  to  a  structurally  isomeric 
oxime  during  the  action  of  the  alkali.  The  monoxime 
must  therefore  have  the  constitution  (VI).  During 
the  oximation  of  3-acetyl-2 : 6-dimethylchromone 
in  acetic  acid  solution,  therefore,  the  y-  and  ot- 
monoximes  are  simultaneously  produced  and  the 
latter  is  further  converted  into  the  a-dioxime. 
Since  the  a-dioxime  is  hydrolysed  by  acids  to 
the  a-monoxime  and  does  not  form  the  com¬ 
pound  (I)  (sec  above)  by  loss  of  water,  it  cannot 
be  the  8-compound,  and  the  a-configuration  [for¬ 
mula  (III)  above]  is  regarded  as  established,  which 


is  in  harmony  with  its  stability  towards  alkali. 
With  concentrated  sulphuric  acid,  transformation 
docs  not  occur  in  the  side-chain,  but  the  oximino- 
group  is  removed  with  production  of  the  a-monoxime 
and,  under  definite  conditions,  of  an  intermediate 
compound,  C2f;H2405N2)  m.  p.  1S4 — 1S4-50,  the  con¬ 
stitution  of  which  has  not  been  elucidated. 

If  the  y-monoxime  reacts  with  hydroxylamine  in 
boiling  sodium  carbonate  solution,  a  mixture  of  the 
y-dioxime  and  of  a  new  dioxime,  m.  p.  156°,  is 
formed,  which,  since  it  is  hydrolysed  by  acids  to 
the  y-monoxime,  must  have  the  p-configuration  (VII), 
since  the  y-form  is  already  assigned.  When  distilled 
in  a  vacuum  it  yields  the  anhydride  (I),  together  with 
the  y-dioxime,  thus  proving  that  the  (3-  is  first  trans¬ 
formed  into  the  y-variety,  which  subsequently  loses 
water.  A  similar  transformation  is  observed  when 
the  p-fonn  is  digested  with  concentrated  sulphuric 
acid.  A  fourth  stereoisomeric  dioxime,  m.  p.  195°, 
is  obtained  together  with  the  anhydride  (I)  by  pro¬ 
longed  treatment  of  the  y-form  with  boiling  sodium 
hydroxide  solution ;  for  this  only  the  S-configuration 
(VIII)  is  available.  Hydrolysis  of  the  8-dioxime 
leads  to  the  formation  of  a  new  monoxime,  m.  p.  126°, 
in  place  of  the  expected  a-oxime ;  since  it  is  recon¬ 
verted  by  hydroxylamine  under  mild  conditions 
into  the  8-dioxime  it  must  have  the  S-configuration 
(IX). 

It  is  remarkable  that  the  p-dioxime  is  converted 
by  alkali  into  the  anhydride  (I)  :  preliminary  iso¬ 
merisation  to  the  y-dioxime  appears  scarcely  likely 
and  probably  the  8-dioxime  is  first  formed,  although 
this  could  not  be  established  experimentally. 
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II.  Wren. 


Action  of  hydroxylamine  on  chromones.  G. 
Wittig  and  F.  Baugert  (Ber.,  1925,  58,  [5],  2636 — 
2642). — Chromones  generally  react  extremely  slowly 
with  ketonic  reagents,  but,  in  this  respect,  hydroxyl¬ 
amine  is  exceptional,  so' that  it  appears  probable  that 
intermediate  additive  compounds  are  formed  which 
subsequently  become  oximated.  2 :  S-Dimethyl- 
chromone  and  2  :  S-dimethylthiochromone  are  con¬ 
verted  by  hydroxylamine  in  neutral  solution  into 
2  :  8-dimethylchromoneoxime,  m.  p.  145° ;  by-products 
are  also  formed  which  indicate  addition  of  hydroxyl¬ 
amine  to  the  pyrone  ring,  but  these  have  not  been 
investigated  completely.  In  alkaline  solution,  oxim¬ 
ation  of  2  :  8-dimethylchromonc  occurs  differently ; 
if  the  warm  solution  of  the  reaction  product  is  imme¬ 
diately  acidified  with  dilute  mineral  acid,  2  :  8-di¬ 
methylchromoneoxime  is  obtained,  whereas  cautious 
addition  of  acetic  acid  precipitates  the  dioxime  of 
3-aceloacetyl-o-cresol, 

OH-C6H:!Me-C(:N-OH)-CH2-CMe:N-OH, 
m.  p.  14S— 149°  (slight  decomp.),  identical  with  the 
product  obtained  from  hydroxylamine  and  6-aceto- 
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acctyl-o-cresol.  If  the  dioxime  is  warmed  with 
dilute  mineral  acids,  the  oximino-group  remote 
from  the  phenyl  radical  is  hydrolysed,  and  ring 
closure  follows  with  production  of  2  :  S-dimethyl- 
chromoneoxime.  Treatment  of  the  dioxime  with 
cold  acids  yields  the  monoxime  and  an  isomeric 
substance,  CuH1802N,  m.  p.  90-5 — 91°,  which  is 
also  obtained  by  the  action  of  alcoholic  ammonia 
on  the  dioxime  or  by  heating  the  latter  at  160°,  and 
is  therefore  regarded  as  5 :  2' -hydroxy -m-lolyl-3- 
methylisooxazole. 

Fission  of  the  ring  also  occurs  during  the  oxini- 
ation  of  2  :  6-dimcthylchromone  in  alkaline  solu¬ 
tion,  whereby  an  extremely  unstable  substance, 
CnHiG0,iN2,  m.  p.  70 — 73°,  is  isolated,  which  passes 
above  its  m.  p.  into  the  dioxime  of  3-acetoacelyl-p- 
cresol,  m.  p.  122 — 122-5°  (slight  decomp.) ;  according 
to  analyses  and  properties,  the  compound  is  regarded 
as  the  hydroxylamino-oxime, 

OH-C(iH3Me-C(:N-OH)-CH2-CMe(OH)-NH-OH. 

It  is  transformed  by  cold  mineral  acids  into  2:6- 
dimelhylchromoneoxime,  m.  p.  184 — 185°,  which  is 
also  obtained  from  the  dioxime  and  hot  acids.  On 
the  other  hand,  the  dioxime  is  not  converted  by  cold 
mineral  acid  into  the  expected  iso oxazole  derivative, 
CjjHjjOjN,  m.  p.  53 — 54°,  which  is  obtained,  together 
with  2  :  6-dimethylchromoneoximc,  by  heating  the 
dioxime  above  its  m.  p.  Somewhat  unexpectedly, 
the  dioxime  is  converted  by  alcoholic  ammonia 
into  the  hydroxylamino-oxime  described  above. 
Prolonged  treatment  of  the  dioxime  with  boiling 
sodium  hydroxide  solution  leads  to  the  formation 
of  ( ?)  5  :  G’-hydroxy-m.-tolyl-3-methylisooxdiazine,  m.  p. 
168 — 169°  (slight  decomp.)  ( dibenzoate ,  m.  p.  123-5 — 
124°),  and  (?)  3  :  G'-hydroxy-in-tolyl-G-methylisooxdi- 
azinc,  m.  p.  185 — 187°  (slight  dccomp.)  (diacelate, 
m.  p.  155-5 — 156°).  H.  Wren. 


PyTylium  compounds.  XVI.  Tripbenyl- 
pyrylium  salts  containing  amino-groups.  W. 
Diltiiey  and  C.  Berres  (J.  pr.  Cliem.,  1925,  [ii], 
111,  340 — 352;  cf.  A.,  1925,  i,  1441). — Condensation 
of  p-acetamidobcnzylideneacetophcnone  with  aceto¬ 
phenone  in  acetic  anhydride  in  presence  of  zinc 
chloride  affords  the  zinc  chloride  double  salt  of  4-p- 
acctamidophenyl-2  :  G-diphenylpyrylium  chloride  (I), 
straw-yellow,  m.  p.  158°,  which,  when  treated  with 
aqueous  pyridine,  yields  4-p-acetamidoplienyl-2  :  6- 
diphenylpyranol,  (II),  pale  yellow,  m.  p.  1SS — 
1S9°  [perchlorate,  orange-yellow,  m.  p.  220 — 225° 
(decomp.)].  De-acetylation  of  the  above  first-named 
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condensation  product  is  effected  by  dissolution  in 
concentrated  sulphuric  acid,  addition  of  water  until 
turbidity  is  produced,  and  subsequent  boiling.  From 
the  resulting  solution,  the  monopicrate,  violet-black, 
decomp,  above  250°,  the  dipicrate,  brick-red,  con¬ 
verted  into  the  monopicrate  on  recrystallisation, 
and  the  perchlorate,  steel-blue,  decomp.  295°,  of 
•i-p-aminophenyl-2  :  6-diphenylpyrylium,  can  be  pre¬ 


cipitated  by  addition  of  the  appropriate  acids. 
p-Acetamidoslyryl  p-methoxy phenyl  ketone,  pale  yellow, 
m.  p.  186 — -187°,  yields  p-aminostyryl  p-methoxy- 
phenyl  ketone  (cf.  Pfeiffer,  A.,  1925,  i,  408)  when 
boiled  with  concentrated  alcoholic  hydrochloric 
acid,  whilst  condensation  with  p-methoxyaceto- 
phenone  in  acetic  anhydride,  in  presence  of  zinc 
chloride,  affords  a  zinc  chloride  double  salt,  which, 
when  treated  with  alcoholic  perchloric  acid,  yields 
4  -  p  -  acelamidophanyl  -  2  :  6 -di  -  p  -  anisylpyrylium  per¬ 
chlorate,  orange-red,  decomp,  above  250°,  or,  rapidly 
heated,  m.  p.  294°.  The  corresponding  picrate, 
brick-red,  m.  p.  267°  (decomp.),  bromide,  violet,  m.  p. 
196°,  and  dihydrochloride,  dark  brown,  m.  p.  205° 
(decomp.),  arc  described.  When  heated  with  con¬ 
centrated  hydrochloric  acid  at  160°,  the  last-named 
salt  affords  4  -  p  -  aminophenyl  -  2  :  6  -  di  -p  -  hydroxy- 
jrhenyljjyrylium  dihydrochloride,  violet-red,  decomp. 
240°,  from  which  the  corresponding  perchlorate, 
reddish-yellow,  was  prepared.  G-Phenyl-4-p-acetamido- 
phenyl-2-p-anisylpyrylium  perchlorate,  orange-red, 
m.  p.  143°,  is  obtained  bv  condensing  p-acctamido- 
styryl  phenyl  ketone  with  p-methoxyacctophenonc, 
or  p-acetamidostyryl  p-anisyl  ketone  with  aceto¬ 
phenone,  in  acetic  anhydride  in  presence  of  zinc 
chloride.  Boiling  with  concentrated  hydrochloric 
acid  affords  6-phenyl-4-p-aminophenyl-2-p-anisyl- 
pyryliurn  dihydrochloride,  violet-red,  decomp,  when 
heated,  and  this,  when  heated  with  concentrated 
hydrochloric  acid  at  160 — 170°,  yields  G-jrhenyl- 4- 
'p-aniinophenyl-2-p-hydroxyphenylpyrylium  dihydro¬ 
chloride,  violet-red,  decomp.  240°.  Crystallisation  of 
the  last-named  salt  from  A'-hydrochloric  acid  converts 
it  into  the  corresponding  chloride,  violet  with  green 
reflex,  dccomp.  230°.  6-Plienyl- 2  : 4-di-p-ammo- 
phenylpyrylium  picrate,  violet-black,  solutions  of 
which  in  aqueous  alcohol  have  considerable  dyeing 
properties,  was  prepared  analogously. 

Whilst  p-hydroxyphenylpyrylium  salts  are  readily 
hydrolysed  with  formation  of  the  corresponding 
anhydro-bases,  the  ainino-derivatives  arc  considerably 
more  stable,  and  whilst  the  action  of  alkalis  appears 
to  lead  to  the  production  of  violonimines,  these  could 
not  be  isolated  in  a  pure  condition,  as  they  appear  to 
possess  a  facility  for  polymerisation  similar  to  that 
exhibited  by  the  fuchsonimincs  (cf.  Baeyer  and 
Villigcr,  A.,  1904,  i,  786).  F.  G.  Willson. 

Degradation  of  2  :  2-dichlorothiochromonol. 
F.  Arndt  (Ber.,  1925,  58,  [B],  2702).— The  product 
obtained  by  the  action  of  alkali  on  2  :  2-dichlorothio- 
chromonol  is  not  6-thiol-m-toluic  acid,  as  recorded 
previously  (A.,  1925,  i,  1309),  but  probably  2  :  3-di- 
hydroxythiochromone  (cf.  Krollpfeiffer.  this  vol.,  166). 

H.  Wren. 

1-Methylpyrrolidine  from  1-methylpyrrole  by 
catalytic  reduction.  J.  P.  Wibaut  (Rec.  trav. 
chim.,  1925,44,  1101 — 1105). — By  shaking  1-methyl¬ 
pyrrole  in  acetic  acid  solution  with  hydrogen  for  41  hrs. 
under  a  pressure  of  20  cm.  of  water,  successive  small 
quantities  of  platinic  oxide  being  added  as  a  catalyst, 
a  74%  yield  of  1-methylpyrrolidine  is  obtained. 
Increasing  the  temperature  of  the  reaction  mixture  to 
50°  has  no  effect  on  the  reaction  velocity. 

R.  W.  West. 
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Existence  of  the  simplest,  monomeric  dihydro¬ 
quinolines.  W.  Konig  and  R.  Buchheim  (Bcr., 
1925,  58,  [2?],  2SGS — 2870 ;  cf.  Meisenheimer  and 
Stotz,  this  %rol.,  7G). — The  compound  obtained  by 
the  action  of  chloro-  or  bromo-acetal  on  o-toluidine 
(cf.  Rath,  A.,  1924,  i,  555,  GG7)  is  identified  as  4-ethyl-o- 
toluidine.  Simple  monomeric  1  :  2-  or  1  : 4-dihydro- 
quinolines  should  therefore  be  deleted  from  the 
literature  at  present.  H.  Ween. 

Synthesis  of  s-homotetrahydro/soquinoline. 
J.  von  Beaun  and  H.  Reich  (Ber.,  1925,  58,  [B], 
27G5 — 27G7). — Reduction  of  the  lactam  of  o  -  p- 
aminoethylphcnylaeetic  acid  (von  Braun  and  Reich, 
A.,  1925,  i,  1407)  by  sodium  and  ethyl  alcohol  affords 
a  mixture  of  bases  from  which  s-homotetrahydroiso- 

quinoline,  CGH4<[i^2^[2>NH,  b.  p.  115°/12  mm., 

d\a  T034,  is  readily  isolated  by  distillation  with  steam. 
The  corresponding  hydrochloride ,  m.  p.  250°,  chloro- 
plalinale,  m.  p.  253°  (decomp.)  after  darkening  at 
230°,  picrale,  m.  p.  220°,  melhiodide,  m.  p.  227°,  and 
mfroso-derivative,  m.  p.  71 — 72°,  are  described, 
o-  (3 '  -  A  m  inoethyl  -  [3  -phenyle  thy  l  alcohol, 

NH2-CH2-CH2-CGH4-CH,-CH2-OH, 
b.  p.  about  180°/12  mm.,  is  obtained  as  by-product; 
the  di-p-nitrobenzoyl  derivative  has  m.  p.  153°. 

H.  Ween. 


Configuration  of  the  ammonium  ion.  W.  H. 
Mills  and  E.  H.  Waeeen  (J.C.S.,  1925,  127,  2507 — 
2514).  The  facts  hitherto  known  indicate  that  the 
ammonium  ion  must  have  either  a  pyramidal  or 
a  tetrahedral  configuration.  In  order  to  test  which 
of  these  is  correct,  4-phenyl-4'-carbethoxybis- 
piperidinium-1  :  l'-spiran  salts 
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have  been  prepared.  These  are  molccularly  asym¬ 
metric  on  the  tetrahedral,  but  not  on  the  pyramidal, 
configuration.  They  have  now  been  resolved,  and 
the  tetrahedral  arrangement  is  therefore  judged  to 
be  correct.  The  bromide ,  m.  p.  27G — 277°,  of  the  dl- 
basc  was  prepared  by  condensing  ethyl  di-p-bromo- 
ethylacetate  with  4-phenylpiperidine.  The  iodide 
had  m.  p.  209—210°.  The  d -iodide,  m.  p.  222 — 223°, 
obtained  from  the  d-v-bromocamphor-Tc-sidphonate 
(m.  p.  210—212°)  had  [«B»+8-9°  and  [aJS.,,+9-70 
in  ethyl  alcohol.  The  d-bromide,  m.  p.  274 — 275°, 
had  [aJS^-j- 11-70°  and  13-23°,  and  the 

1-broniide,  -11-75°  and  —13-3°.  E.  E.  Walkee. 


Constitution  of  Fischer  and  Hepp’s  phenyl- 
pyrrole.  G.  Planchee  and  E.  Giiigi  (Gazzetta, 
1925,  55,  757 — 759).— Direct  confirmation  is  now 
obtained  of  the  view  formerly  expressed  (A.,  1925,  i, 
597)  that  the  compound  prepared  by  Fischer  and 
Hepp  (A.,  188G,  1042)  by  the  action  of  bromobenzene 
on  the  potassium  derivative  of  pyrrole  is  2-  and  not 
1-phenylpyrrole.  T.  H.  Pope. 

Synthesis  of  carboxylated  cryptopyrrolecarb- 
oxylic  acids  etc.  H.  Fischer  and  C.  Nenitzescu 
(Z.  physiol.  Chem.,  1925,  145,  295 — 307). — An 
attempt  has  been  made  to  investigate  the  mechanism 
of  Ehrlich’s  dimethylaminobenzaldehyde  reaction 


(a  red  coloration  which  this  substance  gives  with 
certain  pathological  constituents  of  urine)  by  pre¬ 
paring  some  of  the  cryptopyrrole  derivatives  and 
synthesising  methenes  from  them.  Thus,  bis-( 2  :  i-di- 
methyl-3-methybnalonic-pyrrole)-5-methcne,  m.  p.  218°, 
is  prepared  by  condensing  the  trisodium  salt  of 
(3-5-carboxy  -  [3-2  :  4  -dimethyl-3-pyrrylmethylmalonic 
acid  with  formic  acid  in  the  presence  of  perchloric 
acid.  If  Ehrlich’s  reagent  is  used  instead  of  formic 
acid,  the  deep  violet  {p-dimethylaminophenyl)(2  :  4- 
dimelhylpyrrolene- 3  -  $-methylmalonic)-melhene,  m.  p. 
190°,  is  obtained.  Ethyl  (3 ;  3-carbethoxy-2  :  5-di- 
methyl-4-pyrrylmethylmalonate  is  obtained  from 
ethyl  2:5-  dimethylpyrrole  -  3  -  carboxylatc  and 
ethyl  methoxymcthyhnalonate.  The  ester  has  m.  p. 
Sl°,  and  the  acid,  195°.  By  rapid  heating  of  the 
acid  above  its  m.  p.,  the  corresponding  propionic  acid 
is  formed,  m.  p.  178°. 

Haematic  acid  has  been  synthesised  by  heating 
together  ethyl  methoxymethylmalonate,  ethyl  aceto- 
acctate,  acetic  anhydride,  and  zinc  chloride,  and 
treatment  of  the  distilled  product  with  hydrocyanic 
acid,  followed  by  hydrolysis  of  the  resulting  nitrile. 

H.  P.  Maeks. 

Synthesis  of  ethyl  2 : 4-dimethyl-3-vinyl- 
pyrrole-5-carboxylate  and  its  conversion  into 
cryptopyrrole.  H.  Fischee  and  B.  Walach  (Ber., 
1925,  58,  [B],  2818 — 2822). — The  preparation  of 
ethyl  2  :  4-dimethyl-3-aldehydopyrrole-5-carboxylate 
(cf.  A.,  1922,  i,  758)  is  considerably  simplified  by 
the  observation  that  ethyl  2  : 4-dimethylpyrrole- 
3  : 5-dicarboxylate  is  hydrolysed  by  concentrated 
sulphuric  acid  at  40°  to  5-carbelhoxy- 2  : 4 -dimelhyl- 
pyrrole-3-carboxylic  acid,  m.  p.  273°  (yield  70 — 95%), 
which  loses  carbon  dioxide  when  heated  and  forms 
ethyl  2  : 4-dimethylpyrrole-5-carboxylate.  Applic¬ 
ation  of  the  Gattermann  synthesis  to  the  latter 
compound  affords  ethyl  2  :  4-dimethyl-3-aldehydo- 
pyrrolc-5-carboxylate,  which  condenses  with  malonic 
acid  in  the  presence  of  piperidine,  yielding  5-carb- 
elhoxy-2  :  d-dimcthylpyrrole-3-acrylic  acid,  m.  p.  240° 
(2:4: 5-lrimethylpyrrole-3-acrylic  acid,  m.  p.  203°, 
and  2  : 4-dimelhyl-5-ethylpyrrole-3-acrylic  acid,  m.  p. 
205°,  are  obtained  similarly).  Ethyl  2  :  4-dimcthyl-3- 
vinylpyrrole-5-carboxylatc,  m.  p.  112°,  is  obtained  in 
70%  yield  when  the  corresponding  acrylic  acid  is 
heated  at  200°/12 — 15  mm.  It  is  hydrolysed  to 
2  :  d-dimethyl-3-vinylpyrrole-H-carboxylic  acid,  m.  p. 
101 — 102°,  and  hydrogenated  in  the  presence  of 
spopgy  platinum  and  methyl  alcohol  to  ethyl  2  : 4- 
dimelhyl-3-ethylpyrrole-5-carboxylate,  m.  p.  94°.  Cata¬ 
lytic  reduction  of  2  : 4-dimethyl-3-vinylpyrrolc-5- 
carboxylic  acid  affords  the  very  unstable  2  : 4- 
dimethyl-3-ethylpyrrole-5-carboxylic  acid,  which 
immediately  loses  carbon  dioxide,  yielding  2  : 4- 
dimethyl-3-ethylpyrrole  (cryptopyrrole).  Attempts 
to  reduce  the  unsaturated  side-chain  by  sodium 
amalgam  or  aluminium  amalgam  were  unsuccessful. 
Hydriodie  acid  does  not  cause  reduction,  but  displaces 
the  vinyl  group  with  production  of  2  :  4-dimethyl- 
pyrrole.  H.  Ween. 

Derivatives  of  4-aminopyridine.  E.  Koenigs, 
H.  Feiedeich,  and  H.  Jueany  (Ber.,  1925,  58, 
[B],  2571 — 2576). — The  action  of  methyl  iodide  on 
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4-aminopyridine  yields  4-aminopyridine  methiodide, 
m.  p.  184 — -185°,  which  is  converted  through  the 
methochloride  into  the  chloroplatinate,  ra.  p.  230  —232° 
(decomp.).  The  substances,  m.  p.  187 — 18S°  and 
226 — 227°  (decomp.),  have  been  described  previously 
(A.,  1925,  i,  1328)  by  Tschitschibabin  and  Ossetrova, 
who  consider  them  to  be  derived  from  the  tautomeric 

1 - methyl -4-pyridoneiminc ;  this  view  is  not  shared 
by  the  authors,  mainly  on  account  of  the  close 
analogy  in  behaviour  of  4-aminopyridinc  andjf-di- 
methylaminopyridine,  with  which  such  tautomerism 
is  impossible.  4-Chloropyridine-2 :  C-dicarboxylie 
acid  is  converted  by  mcthylamine  solution  at  150° 
into  4-methylaminopyridine-2  :  6-dicarboxylic  acid, 
m.  p.  245 — 255°  (decomp.),  and  4-metliylamino- 
pyridine-2  :  6-dicarboxylmethylamide,  m.  p.  269°.  The 
acid  is  transformed  by  distillation  in  a  vacuum  into 
4-methylaminopyridine,  m.  p.  10S — 110°,  the  picrate, 
m.  p.  172°,  and  chloroplatinate,  m.  p.  232°,  of  which 
are  described;  Tschitschibabin  and  Ossetrova  ( loc . 
cit.)  record  the  respective  m.  p.  115 — 118°,  168-5 — 
169°,  and  214 — 215°.  4-Dimelhylaminopyridine,  m,  p. 
114°,  obtained  by  heating  4-dim  ethylaminopyridine- 
2  :  6-dicarboxylic  acid,  functions  as  a  mono-acid  base, 
thus  resembling  2-  and  4-aminopyridine  and  differing 
from  the  3-amino-compound;  the  chloroplatinate, 
m.  p.  265°  (decomp.)  after  softening,  chloroauralc, 
m.  p.  176 — 178°,  picrate,  in.  p.  204°,  and  somewhat 
impure  hydrochloride,  m.  p.  73°,  are  described. 
4-Chloropyridine-2  :  6-dicarboxylie  acid  is  converted 
by  4-aminopyridinc  at  150°  into  4 : 4 ' -dipyridylamine- 
2  :  6-dicarboxylic  acid, 

C5H4N-NH-C5H2N(C02H)2, 
m.  p.  255°  (decomp.),  which  "is  transformed  by  loss 
of  carbon  dioxide  into  4  :  4 '-dijiyridylamine,  m.  p. 
138°  after  softening  at  110°;  the  indefinite  m.  p. 
indicates  the  possibility  of  the  presence  of  the  iso¬ 
meric  pyridoneimine.  To  limit  this  possibility, 
4-chIoropyridine-2  :  6-dicarboxylic  acid  is  converted 
by  4-aminopyridine-2  :  6-dicarboxylic  acid  into  4  :  4'- 
dipyridylamine- 2  :  6  :  2'  :  6' -tetracarboxylic  acid,  m.  p. 
272°  (decomp.),  and  the  latter  is  decarboxylatcd, 
yielding,  however,  a  base  with  almost  identical 
properties.  The  chloroplatinate  (+H20)  and  picrate 
of  the  base  from  the  di-  and  tctra-carboxylic  acids 
have  m.  p.  260°  and  (decomp.)  above  280°,  168 — 170°, 
and  170 — 174°,  respectively.  H.  Wren. 

Acylation  of  2-hydr oxypyridine .  A,  E.  Tschit¬ 
schibabin  and  P.  G.  Szokow  (Bcr.,  1925,  58,  [B], 
2650 — 2652). — The  great  instability  of  the  acylated 
derivatives  of  2-  and  4-hydroxypyridones  has  led 
Meyer  (A.,  1907,  i,  179)  to  doubt  the  existence  of 
more  than  a  very  limited  number  of  members  of 
this  class.  2 -Pyridyl  p-nitrobenzoate,  m.  p.  115 — 116°, 
is,  however,  readily  prepared  by  the  action  of  p-nitro- 
benzoyl  chloride  on  2-pyridone  in  the  presence  of 
concentrated  alkali  hydroxide.  In  the  complete 
absence  of  moisture,  2 -pyridyl  acetate,  b.  p.  110 — 
112°/10  mm.,  is  obtained  from  acetyl  chloride  and 
anhydrous  sodium  2-pyridone ;  it  is  so  rapidly  decom¬ 
posed  by  water  or  alcohol  that  treatment  of  its  solu¬ 
tions  in  these  media  with  chloroplatinic  acid  affords 

2- pyridone  chloroplatinate. 

Sodium-2-pyridone,  obtained  by  precipitating 


2-pyridone  from  a  solution  in  sodium  hydroxide  and 
crystallisation  of  the  precipitate  from  alcohol,  has 
the  composition  C5H40NNa,2H20  (cf .  Tschitschibabin 
and  Riazaneev,  A.,  1916,  i,  224”).  H.  Wren. 

Benzoylation  of  2-pyridone.  A.  E.  Tschitschi- 
babin  and  O.  P.  Oparina  (J.  Russ.  Phys.  Chcm.  Soc., 
1925,  56,  153 — 156). — Benzoylation  of  2-pyridone 
under  various  conditions  yields  always  one  and  the 
same  benzoylpyridone,  which  exhibits  distinct  basic 
Qgz  qq  properties  and  has  hence 

/ — \  / — \  structure  (I) ;  the  tautomeric 

\  BzN<^  y  form  (II)  could  not  be  ob- 
'~r\  rrM  tained.  Meyer’s  statement 

'  d  (1  that  2-pyridone  is  incapable 

of  undergoing  acylation  (A.,  1906,  i,  107)  is  thus 
inaccurate. 

Benzoyl-2-pyridone  [2 -benzoxy pyridine),  obtained 
by  the  action  of  benzoyl  chloride  in  presence  of  sodium 
hydroxide,  or  of  benzoic  anhydride,  on  2-pyridone, 
by  the  action  of  sodium  benzoate  on  2-iodopyridine, 
or  by  the  action  of  benzoic  anhydride  on  pyridine- 
2-diazotate,  has  m.  p.  42°,  b.  p.  183 — 186°/30  mm., 
and  forms  a  chloroplatinate,  m.  p.  186°  (decomp.) 

T.  H.  Pope. 

Preparation  of  indole  from  o-w-dinitrostyrene. 
J.  van  der  Lee  (Rec.  trav.  chim.,  1925,  44,  1089 — 
1092). — It  is  suggested  that  o-u-diaminostyrene  and 
o-aminophenylacctaldehydc  are  formed  as  inter¬ 
mediate  products  during  the  reduction  of  o-co-dinitro- 
styrene  (cf.  Nenitzescu,  A.,  1925,  i,  973). 

R,  W.  West. 

Quinoline  derivatives.  II.  Syntheses  of 
f3-2-phenyl-4-qpiinolylethylamine  and  (3-6-meth- 
oxy-2-phenyl-Vquinolylethylamine.  H.  John 
[with  V.  Grossmann]  (Bcr.,  1925,  58,  [. B ],  2799 — 
2805 ;  cf .  A.,  1925,  i,  l\S\l).—^yyy-Trichloro-a.-2-phenyl- 
4-quinohylpropan-^-ol,  CgIi6NPh-CH,-CH(OH)-CCh, 
m.  p.  195°,  prepared  by  heating  2-phenyl-4-methyl- 
quinoline  with  chloral  at  118 — 120°,  is  converted 
by  potassium  hydroxide  dissolved  in  absolute  alcohol 
into  $-2-plicnyl-4-quinolylacrylic  acid,  m.  p.  201° 
( hydrochloride ,  m.  p.  210°;  picrate-,  methyl  ester, 
in.  p.  123°),  The  unsaturated  acid  is  reduced  by 
hydriodic  acid  and  red  phosphorus  in  glacial  acetic 
acid  solution  to  $-2-phenyl-4-quinolylpropionic  acid, 
m.  p.  215°  ( hydrochloride ,  m.  p.  189°;  hydriodide, 
m.  p.  208°;  sulphate-,  picrate-,  methyl  ester,  m.  p. 
63°).  The  methyl  ester  and  hydrazine  hydrate  afford 
$-2-phcnyl-4-quinolylpropionhydrazide,  m.  p.  158° 
[hydrochloride),  which  is  converted  by  nitrous  acid 
into  the  azide  and  thence  by  ethyl  alcohol  into 
|3- 2-phenyl-4-quinolylethylurethane ,  m.  p.  72°,  and  by 
water  into  di-$-2-phcnyl-4-quiriolylethylcarbamidc, 
m.  p.  175°.  The  urethane  is  hydrolysed  by  boiling 
hydrochloric  acid  to  $-2-phenylA-quinolyleihylamine, 
m.  p.  4°  ( dihydrochloride ,  m.  p.  158°;  chloroplatinate, 
Cj7Hi8N2ClGPt,  which  does  not  melt  below  270°; 
picrate). 

Starting  from  6-methoxy-2-phenyl-4-mcthylquinol- 
inc,  a  precisely  similar  scries  of  derivatives  is  pre¬ 
pared,  the  following  being  described  :  yyy-trichloro- 
a.-%-methoxy-2-phenyl-4-quinolylpropan-$-ol,  m.  p. 
222° ;  $-6-mclhoxy-2-phcnyl-4-quinolylacrylic  acid, 
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m.  p.  239°  ( hydrochloride ;  sulphate-,  picrale-,  methyl 
ester,  in.  p.  140°) ;  $-G-hydroxy-2-phenyl-4:-quinolyl- 
propionic  acid,  m.  p.  245°  ( hydrochloride ,  m.  p.  160°; 
picrate) ;  methyl  (i-G-methoxy-2-phenyl-4:-quinolylpro- 
pionate,  in.  p.  100° ;  $-G-methoxy-2-phenyl-4:-quinolyl- 
prop ionhydraz ide,  m.  p.  116°;  $-G-methoxy-2-phenyl- 
4  -  quinolylpropionazidc  ;  p  -  G-methoxy  -  2- phenyl  -  4  - 

qxiinolylethylurethane,  m.  p.  125°;  (i-G-inethoxy-2- 
phenyl-4:-quinolylethylamine,  m.  p.  54°  (dihydro¬ 
chloride,  m.  p.  209° ;  chloroplatinate ;  sulphate ; 
picrate).  The  reactions  of  the  acids  and  bases  with 
mercuric  chloride,  potassium  chromate,  potassium 
ferrocyanide,  and  iodine-potassium  iodide  arc  de¬ 
scribed.  H.  Wren. 

Barbituric  acids  and  the  picric  acid  reaction. 
A.  W.  Dox  (Z.  physiol.  Chem.,  1925,  150,  118 — 
120). — The  picric  acid  reaction,  used  by  Abderhalden 
for  the  detection  of  diketopiperazines  in  the  break¬ 
down  products  of  protein,  is  not  given  by  every 
compound  containing  a  carbonyl  group.  Barbituric 
acid,  containing  three  ’CO-  groups,  gives  a  character¬ 
istic  picric  acid  reaction,  but  four  monoalkyl-  and 
sixteen  dialkyl-barbituric  acids  tested  do  not  react 
with  it,  although  they  contain  carbonyl  groups. 
Parabanic  acid  does  not  give  this  reaction. 

H.  D.  Kay. 

Synthesis  of  5-p-hydroxyethylbarbituric  acid 
and  its  alkyl  derivatives.  L.  H.  Cretoher,  J.  A. 
Kocii,  and  W.  H.  Pittenger  (J.  Amer.  Chem.  Soc., 
1925,  47,  3083 — 3085). — [3-Chloroethyl  vinyl  ether 
(of.  A.,  1925,  i,  627)  condenses  with  sodium  diethyl 
malonatc  and  sodium  diethyl  monoalkylmalonates 
with  formation  of  the  corresponding  vinyloxycthyl- 
malonatcs.  The  latter  condense  with  carbamide  and 
thiocarbamide,  with  production  of  5-fi-vinyloxyethyl- 
barbituric  acids,  which,  on  hydrolysis  'with  dilute 
mineral  acid,  aiford  acetaldehyde  and  the  corre¬ 
sponding  5- (3-liydroxyethyl  barbituric  acids.  The 
following  arc  described  :  diethyl  ethyl- fi-vinyloxyethyl- , 
b.  p.  151°/18  mm.,  d|“  1-0264;  diethyl  propyl-fi-vmyl- 
oxy  ethyl-,  b.  p.  157°/17  mm.,  d\l  1-0145;  diethyl  butyl- 
$-vinyloxy ethyl-,  b.  p.  165°/17  mm.,  d\l  0-9992;  and 
diethyl  bis-($-vinyloxyelhyl)-malonate,  b.p.  133°/3inm., 
dJJ  1-0566;  2-thio-5-cthyl-o-(i-vinyloxyethyl-,  m.  p. 
136°;  o-ethyl-o-^-vinyloxyethyl-,  m.  p.  158°;  5-butyl- 
o-^-vinyloxyethyl- ,  in.  p.  141°;  2-thio-5-  ,6  -  hydroxy  - 

ethyl-,  m.  p.  181°  (decomp.);  5-fi-hydroxycthyl-,  m.  p. 
above  300°;  5-ethyl-5-fi-hydroxy ethyl-,  m.  p.  176°; 
2-thio-5-ethyl-5-fi-hydroxyethyl-,  m.  p.  143 — 145°; 
5-propyl-5-$-hydroxy ethyl-,  in.  p.  168°;  and  5-butyl- 
5-^-hydroxyethyl-barbituric  acid,  m.  p.  147°. 

F.  G.  Willson. 

Synthesis  of  the  polypeptide  hydantoin  : 
tyrosylalaninehydantoin.  II.  D.  A.  Hahn  and 
E.  Gilman  (J.  Amer.  Chem.  Soc.,  1925,  47,  2941 — 
2953 ;  cf.  A.,  1923,  i,  487). — The  substance  previously 
described  as  a  stereoisomeric  form  of  ethyl  4 -p- 
anisylidenehydantoin-3-a-propionate,  m.  p.  176°,  has 
now  been  found  to  be  actually  ethyl  i-p-anisylidene- 
hydantoin-l-acetaie,  whilst  that  described  as  another 
isomeride,  m.  p.  143°,  is  a  mixture  (mixed  crystals) 
of  the  above  two  compounds,  the  m.  p.  of  the  mixture 


being  now  reported  as  140 — 142°.  The  individual 
components  can  be  separated  from  the  mixed  crystals 
only  by  employing  very  dilute  solutions,  and  on 
hydrolysis  with  dilute  hydrochloric  acid  the  mixture 
yields  an  acid,  m.  p.  245°,  previously  reported  as 
4-p-anisylidcnehydantoin-3-a-propionic  acid,  but 
which  actually  is  probably  also  a  eutectic.  The 
assumption  that  the  ester  group  entered  the  hydantoin 
nucleus  in  position  3  was  based  on  the  observation 
that  ammonia  is  evolved  during  the  hydrolysis  of 
the  polypeptide  hydantoin,  but  it  has  since  been 
noted  that  1 -derivatives  also  yield  ammonia  when 
subjected  to  intense  hydrolysis.  It  is  now  concluded 
that  the  ester  groups  enter  in  position  1.  When 
ethyl  a-bromopropionate  containing  the  corresponding 
bromoacetate  is  condensed  with  the  sodium  derivative 
of  anisylidenehydantoin,  the  ethyl  anisylidenchyd- 
antoinacetate,  in.  p.  176°,  separates  first.  The  corre¬ 
sponding  propionate  is  formed  later,  and  unites  with 
the  acetate  immediately  to  form  the  mixture  of 
m.  p.  140 — 142°.  Condensation  of  pure  ethyl 
a-bromopropionate  with  sodium  anisylidenehydantoin 
yields  ethyl  i--p-anisylidenehydantom-l-a-propionate, 
m.  p.  158 — 158-5°.  On  hydrolysis,  this  affords 
‘ i-p-anisylidenehydantoin-1-v.-propionic  acid,  m.  p. 
255 — 256°  [potassium  salt,  m.  p.  2S0°  (decomp.)]. 
On  reduction  with  hydrogen  in  alcohol  in  presence  of 
colloidal  palladium,  the  ester  yields  two  isomeric 
ethyl  ‘k-p-anisylhydantoin-l-a-propiionates,  m.  p. 
117-5 — 118-5°  and  97-5 — 98-5°,  respectively.  On 
hydrolysis  with  hydrochloric  acid,  the  above  iso¬ 
meride,  m.  p.  117-5 — 118-5°,  yields  A-p-anisyl- 
hydantoin-1-ot.-jyropionic  acid,  m.  p.  160 — 161°,  whilst 
the  ester  of  lower  m.  p.  affords  similarly  an  isomeric 
acid,  m.  p.  182 — 183°.  A  mixture  of  the  isomeric 
acids  is  also  obtained  by  condensing  ethyl  a-bromo- 
propionate  with  4-p-anisyl hydantoin  and  hydrolysing 
the  reaction  product.  Treatment  of  ethyl  4-p-anisyl- 
idcnehydantoin-l-a-propionate  with  hydriodic  acid 
affords  a  mixture,  in.  p.  16S — 190°,  of  two  isomeric 
4-p-hydroxybenzylhydantoin-l-a.-propio)iic  acids,  m.  p. 
193-5 — 195°  and  187 — 188-5°,  respectively,  from 
-which  the  ethyl  esters,  m.  p.  133 — 138°  and  152 — 
155°,  were  prepared.  Hydrolysis  of  the  last-named 
acids  or  esters  with  barium  hydroxide  yields  alanine 
and  tyrosine,  -whilst  similar  hydrolysis  of  the  poly¬ 
peptide  hydantoin  obtained  analogously  from  ethyl 
4-p-anisylidenchydantoin-l -acetate  affords  glycine 
and  tyrosine.  F.  G.  Willson. 

Absorption  spectra  of  some  derivatives  of 
anisylidenehydantoin.  E.  P.  Carr  and  M.  A. 
Dobbrow  (J.  Amer.  Chem.  Soc.,  1925,  47,  2961 — 
2965). — Comparison  of  the  absorption  spectra  of 
the  substances  obtained  by  condensing  different 
samples  of  ethyl  a-bromopropionate  with  sodium 
4-p-anisylidenehydantoin  with  those  of  ethyl  4-p- 
anisylidenehydantoin-1 -acetate  (cf.  Johnson  and 
Hahn,  A.,  1917,  i,  475)  and  ethyl  l-methyl-4-p- 
anisylidenehydantoin-3-acetate  (cf.  Hahn  and  Ren¬ 
frew,  A.,  1925,  i,  5S1)  indicates  that  the  ester  group 
is  in  all  cases  attached  to  the  hydantoin  nucleus  in 
the  1-position,  a  result  since  confirmed  by  Hahn  and 
Gilman  (preceding  abstract).  The  m.  p.  of  mixtures 
of  ethyl  4-anisylidenehydantoin-l -acetate,  m.  p. 
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176°,  and  the  corresponding  -1-a-propionate,  m.  p. 
158°,  form,  when  plotted,  a  curve  characteristic  of 
substances  which  form  mixed  crystals,  with  a  mini¬ 
mum  at  140°  for  the  mixture  containing  60%  of  the 
former  ester,  in  close  proximity  to  the  m.  p.  first 
quoted  (A.,  1923,  i,  487)  for  ethyl  4-p - ani sy  1  i dene  - 
hydantoin-3-a-propionate  (cf.  Hahn  and  Gilman, 
loc.  cit.).  This  mixture  melts  completely  in  a  range 
of  2°,  whilst  the  remaining  mixtures  require  ranges 
of  6—16°  for  complete  liquefaction. 

F.  G.  Willson. 

Isomerisation  in  the  hydantoin  series  induced 
by  the  action  of  hydrogen  chloride.  D.  A.  Hahn 
and  E.  Gilman  (J.  Amer.  Chem.  Soc.,  1925,  47,  2953 — 
2961). — Whilst  the  existence  of  isomeridcs  of  benzyl  - 
idene-  and  anisylidene-hydantoins  and  their  1 -sub¬ 
stitution  products  could  not  be  demonstrated,  the 
corresponding  1  :  3-disubstitution  products  can  be 
obtained  in  two  isomeric  forms.  This  is  explained 
on  the  assumption  that  the  former  compounds  can 
undergo  kcto-enol  tautomcrisation,  by  which  the 
double  linking  responsible  for  stereoisomerism  may 
be  saturated.  In  the  following  cases  examined,  the 
isomeridc  of  higher  m.  p.  is  obtained  from  that  of 
lower  in.  p.  by  treatment  with  alcoholic  hydrogen 
chloride.  The  reverse  change  could  be  effected  only 
by  the  action  of  aqueous-alcoholic  alkali  in  one  case, 
probably  owing  to  the  instability  of  the  compounds 
examined  in  presence  of  alkali. 

When  treated  with  hot  alcoholic  hydrogen  chloride, 
ethyl  l-methyl-4-anisylidene-3-acetatc,  m.  p.  107 — 
108°  (cf.  A.,  1925,  i,  581),  is  converted  into  an  iso¬ 
meride,  m.  p.  127 — 128°.  1  :  3-Dimethyl-4-anisyl- 

idenehydantoin,  m.  p.  91 — 92-5°  (cf.  Johnson  and 
Nicolet,  A.,  1912,  i,  585),  affords  similarly  an  iso¬ 
mer  ide,  m.  p.  127-5 — 128-5°,  which  crystallises  either 
in  long,  colourless  needles  or  in  large,  yellow  prisms, 
the  latter  being  converted  into  the  colourless  form 
by  recrystallisation  from  alcoholic  hydrochloric  acid. 
Treatment  of  the  isomcride  of  higher  m.  p.  with 
0-2  mol.  of  alkali  in  aqueous-alcoholic  solution  gave 
a  small  yield  of  the  other  isomeride.  Partial  iso¬ 
merisation  appears  to  be  effected  by  heating  either 
isomeride  at  135 — 150°.  Both  isomeridcs  yield  1  :  3- 
dimethyl-4:-anisylhydan loin,  m.  p.  78-5°,  on  reduction. 
Methyl  S-methyl-i-benzylidenehydantoin-l -acetate  exists 
in  two  isomeric  forms, m.  p.  66-5 — 68°  and  101 — 102-5°, 
respectively.  Methyl  i-anisiylideneJuydantoin-l -acetate, 
long  needles,  m.  p.  183 — 184°,  which  change  in  con¬ 
tact  with  the  mother-liquor  into  compact  prisms  of 
the  same  m.  p.,  was  prepared  from  the  corresponding 
ethyl  ester  (cf.  Johnson  and  Hahn,  A.,  1917,  i,  475) 
by  hydrolysis  and  rc-csterification.  When  treated 
with  methyl  iodide  and  potassium  hydroxide  in 
alcoholic  solution,  it  yields  methyl  3-methyl-‘i-anisyl- 
idenehydantoin-\-acetale,  m.  p.  S4 — 85°,  which  is 
converted  into  an  isomeride,  m.  p.  129-5 — 131°,  when 
treated  with  alcoholic  hydrogen  chloride.  Methyl 
i-anisylidenehydantom-l-propionate,  m.  p.  163 — 164°, 
obtained  from  the  corresponding  ethyl  ester  (cf.  pre¬ 
ceding  abstract),  affords,  on  methylation,  methyl 
3-melhylA-anisylidene-\-propionate,  m.  p.  103 — 104°, 
converted  similarly  into  the  isomeride,  m.  p.  142 — 
143°.  F.  G.  Willson. 

N 


Methylated  piperazines.  E.  Abderhalden  and 
R.  Haas  (Z.  physiol.  Chem.,  1925,  149,  94 — 99). — 
From  2  :  5-dimethylpiperazine  (“  lycetol  ”)  the  di- 
hydriodide  of  1:2:4: 5-tetramethylpiperazine  has 
been  prepared  by  direct  methylation  with  methyl 
iodide  in  methyl  alcohol.  From  this  substance  by 
treatment  with  cold  4-iV-alkali  the  monohydriodide 
is  obtained.  The  removal  of  a  further  molecule  of 
hydriodic  acid  is  accomplished  by  shaking  with  silver 
sulphate.  The  tetramethylated  piperazine  is  a  syrup, 
which  becomes  partly  crystalline  on  long  keeping. 
The  dihydriodide  of  1  :  1  :  2  :  4  :  4  :  5-hexamethyl- 
piperazine  may  be  prepared  in  good  yield  by  long 
boiling  of  the  dimethyl  compound  with  methyl  iodide. 
The  corresponding  hexamethylpiperazinium  hydr¬ 
oxide,  m.  p.  224°,  is  obtained  by  treatment  with  silver 
sulphate  and  the  calculated  quantity  of  barium 
hydroxide.  2  :  5-Dimethylpiperazine  may  also  be 
methylated  by  methyl  sulphate  in  presence  of  alkali. 
The  dichloride  of  the  hexamethyl  compound  is  pre¬ 
pared  by  acidifying  the  reaction  mixture  with  hydro¬ 
chloric  acid,  precipitating  the  mercury  salt  with 
mercuric  chloride,  decomposing  the  crystalline  pre¬ 
cipitate  with  hydrogen  sulphide,  and  evaporating  the 
mercury-free  filtrate  almost  to  dryness.  The  di- 
chloride  is  then  crystallised  from  its  alcoholic  solution. 

H.  D.  Kay. 

Desmotropic  forms  of  diketopiperazines.  E. 

Abderhalden  and  E.  Schwab  (Z.  physiol.  Chem., 

1925,  149,  100 — 103). — A  new  form  of  glycine 
anhydride  has  been  isolated  from  a  reaction  mixture 
of  ordinary  glycine  anhydride  and  tyrosine  which 
had  been  heated  with  glycerol  at  ISO0.  It  gives  a 
strong  xanthoproteic  reaction  and  reduces  cold 
permanganate  at  once.  It  is  considered  to  have  the 

formula  By  treating  it  with  di- 

azomethane,  the  dimethyl  ether  may  be  obtained. 
Glycine  anhydride  heated  alone  with  glycerol  appears 
to  give  the  same  unsaturated  desmotropic  modific¬ 
ation.  H.  D.  Kay. 

o-Hydroxyazo  [pyrazolone]  dye.  0.  Kalt- 
wasser,  H.  Kirchhoff,  and  H.  Oehrn. — See  B., 

1926,  7. 

Pyrazolone  azo  dyes.  British  Dyestuffs  Corp., 
Ltd.,  K.  H.  Saunders,  and  H.  Goodwin. — See  B., 
1926,  7. 

Velocity  of  decomposition  of  heterocyclic 
diazonium  salts.  I.  Diazonium  salts  of  the 
pyrazole  and  pyrazolone  series.  J.  Reilly  and 
D.  Madden  (J.C.S.,  1925,  127,  2936— 2940).— Solu¬ 
tions  of  the  diazonium  chlorides  derived  from  m-  and 
o-nitroaniline,  4-aminopyrazole,  4-aminoantipyrine, 
and  4-amino-3  :  5-dimethylpyrazole,  maintained  at 
100°  in  a  special  apparatus,  showed  a  stability  in¬ 
creasing  in  the  order  given,  the  time  for  half  decom¬ 
position  varying  from  10  to  1020  min.  The  di¬ 
azonium  sulphates  of  both  4-aminoantipyrine  and 
4-amino-3  :  5-dimethylpyrazolo  decompose  much 
more  rapidly  than  the  corresponding  chlorides. 

B.  W.  Anderson. 
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Microchemical  reactions  for  the  identification 
of  p-hydroxyphenylethylamin  e  (tyramine)  and 

4- p-aminoethylglyoxaline  (histamine).  L.  van 

Itallie  and  A.  J.  Steenhauer  (Mikrochem.,  1925, 
3,  65 — 67). — A  1%  solution  of  tyramine  hydro¬ 
chloride  gives  pale  yellow  needles  and  prisms  with 
picric  acid,  pale  yellow  prisms  and  hexagonal  tablets 
with  chloroplatinic  acid,  large  brownish- violet  dichroic 
prisms  in  stellate  aggregates  with  sodium  iodide  and 
chloroplatinic  acid,  large  orange-red  prisms  in  stellate 
aggregates  with  potassium  bismuth  iodide  and  hydro¬ 
chloric  acid,  and  oily  drops  which  soon  crystallise  in 
warty  or  stellate  aggregates  with  phosphotungstic 
acid.  A  1%  solution  of  histamine  phosphate  gives 
a  crop  of  pale  yellow,  feathery  needles  with  picric  acid, 
large  yellow  prisms  with  chloroplatinic  acid,  brownish- 
black  prisms  in  diamond -shaped  aggregates  with 
sodium  iodide  and  chloroplatinic  acid,  small  orange-red 
prisms  with  potassium  bismuth  iodide,  and  a  finely- 
divided  white  precipitate,  which  slowly  changes  into 
prisms  and  diamond -shaped  crystals,  with  silico- 
tungstic  acid.  A.  R.  Powell. 

Triazole-o-dicarboxylic  acids  analogous  to 
phthalic  acid.  A.  Beretta  (Gazzctta,  1925,  55, 
788 — 792). — 2-Phenyl-l  :2  :  3-triazole-4  :  5-dicarb- 
oxylic  acid  may  be  obtained  in  good  yield  by  oxidis¬ 
ing  either  5-amino-2-phenyl-l  :  3-benztriazole  or 

5- amino-2-phenyl-6-methyl-l:3-benztriazole  in  alkaline 
solution  by  means  of  potassium  permanganate.  In 
presence  of  zinc  chloride,  the  anhydride  of  this  acid 
condenses  with  resorcinol  to  give  the  corresponding 

/N-c-c:cj2hso3 

tri  azole  fluorescein,  NPhd  >0  ,  a  reddish- 

\N-OCO 

yellow,  amorphous  compound  giving,  in  presence  of 
alkali,  solutions  which  are  deep  red  when  concen¬ 
trated  and  exhibit  pronounced  yellowish-green 
fluorescence  even  when  highly  dilute.  Triazole- 
fluorescein  combines  with  bromine  (4  atoms)  to  give 
the  bright  red  triazole-eosin,  C22H905N3Br4,  the 
sodium  derivative  of  which  dyes  wool  and  silk 
brilliant  red.  2-Phcnyl-l  :  2  :  3-triazole-4  :  5-dicarb- 
oxylic  anhydride  condenses  also  with  diethyl-w-amino- 
phenol  to  give  the  deep  red  rhodaiuine  similar  to 
ordinary  rhodamine. 

For  the  preparation  of  5-amino-  1-phenylazimino- 
benzene,  better  results  are  obtained  if  the  corre¬ 
sponding  nitro-compound,  suspended  in  aqueous 
alcohol,  is  heated  with  zinc  dust  in  presence  of  calcium 
chloride,  than  if  Zincke  and  Pctermann’s  method  of 
reduction  (A.,  1901,  i,  104)  is  employed.  Oxidation 
of  this  amino-compound  by  means  of  potassium 
permanganate  in  alkaline  solution  furnishes  a  new 
method  for  preparing  1-phenyl-l  :  2  :  3-triazolc-4  :  5- 
dicarboxylic  acid.  T.  H.  Pope. 

Hydroxy-derivatives  of  1  : 2  :  4-triazole.  H.  J. 
Backer  and  C.  H.  K.  Mulder  (Rec.  trav.  chim., 
1925,  44,  1113 — 1117). — By  ferric  chloride  oxidation 
of  the  appropriate  semicarbazones  the  following 
compounds  were  obtained :  3-hydroxy-5-p-tnethoxy- 
j)henyl-2-mcthyl-l  :  2  :  4 -triazole,  m.  p.  223-5°;  3 -hydr¬ 
oxy  -  5-methylenedioxyphenyl  -  2  -  methyl -l  :  2  :  4 -Iriazole, 
m.  p.  273°,  from  pipieronal-2-methylsemicarbazone, 


m.  p.  226°;  3-liydroxy-2  :  5-diphenyl-l  :  2  :  4 -iriazole, 
m.  p.  234-5° ;  3-hydroxy-tl :  5-diphenyl-l  :  2  :  ‘1-tri¬ 
azole,  m.  p.  260 — 261°,  from  benzylidene-3-phenyl- 
semicarbazone,  m.  p.  177°.  On  nitration,  3-hydroxy- 
5-phcnyl-2-methyl-l  :  2  :  4- triazole  gave  3 -hydroxy- 
5-p-nitrophenyl-2-melhyl-l  :  2  :  4 -iriazole. 

R.  W.  West. 

Degradation  of  uric  acid-glycol  ethers  by 
alkali  hydroxide.  H.  Biltz  and  H.  Klein  (Ber., 
1925,  58,  [£],  2740—2747;  cf.  Biltz  and  Max,  A., 
1921,  i,  893,  895).— The  smooth  conversion  of  uric 
acid-glycol  dimethyl  ether  (4  :  5-dimethoxy-4  :  5-di- 
hydrouric  acid)  into  allantoin  by  potassium  hydroxide 
appears  to  be  exceptional.  Tetramethyluric  acid- 
glycol  dimethyl  ether  is  transformed  by  barium 
hydroxide  solution  into  tetramethylallantoin,  but 
the  yield  is  very  poor,  whereas  1-  and  7-methyluric 
acid-glycol  dimethyl  ethers  are  unexpectedly  resist¬ 
ant  towards  alkali  hydroxide  and  after  protracted 
action  yield  ill-defined  products  from  which  a  homo¬ 
geneous  material  could  not  be  isolated. 

The  action  of  more  concentrated  alkali  hydroxide 
on  the  glycol  ethers  of  3:7-  and  3  :  9-dimethyluric 
acids  followed  by  acidification  assumes  an  unexpected 
course,  since  cyanic  acid  is  lost  and  a  substituted 
hydantoin  is  produced.  It  appears  essential  for  the 
“  cyanic  acid  degradation  ”  that  the  pyrimidine  ring 
of  the  uric  acid  should  contain  an  alkyl  group  in 
position  3.  The  effect  of  the  alkali  hydroxide 
appears  to  consist  essentially  in  opening  the  ring 
between  positions  1  and  6 ;  loss  of  methylamine, 
cyanic  acid,  and  carbon  dioxide  takes  place  after 
acidification.  3  :  7 -Dimethyluric  acid-glycol  diethyl 
ether  is  converted  by  40%  potassium  hydroxide 
solution  into  5-elhoxy-l-methylhydantoin ,  m.  p.  99-5 — 
100-5°.  3  : 7-Dimethyluric  acid-glycol  dimethyl 

ether  affords  5-mcthoxy-Y-methylhydantoin,  m.  p.  118°, 
but  5-mcthoxy-3-methylhydantoin  could  not  be 
obtained  from  3 : 9-dimethyluric  acid-glycol  di¬ 
methyl  ether. 

1:3: 7-Trimethyluric  acid-glycol  dimethyl  ether 
loses  methylamine  when  boiled  with  1 — 1-5%  potass¬ 
ium  hydroxide  solution  and,  after  acidification,  yields 
a  non-crystalline  product  which  is  reduced  by 
hydriodic  acid  to  1-methylhydantoin,  showing  thus 
that  fission  of  the  pyrimidine  ring  has  occurred. 
Treatment  of  the  glj*col  with  30%  potassium  hydr¬ 
oxide  at  the  atmospheric  temperature  affords  a 
crystalline  compound,  m.  p.  123 — 124°,  regarded  as  4- 
s -dimcthylcarbamido -5-mellioxy- 1  -methyl -A3-glyoxal-2- 

one,  ^Me'CH(0;NIc)>C-NMe-CO-KTHMc.  The  corre- 
CO - N 

sponding  perchlorate  and  hydrochloride,  decomp.  190°, 
arc  described.  The  compound  is  reduced  by  hydr¬ 
iodic  acid  to  a  polyiodide,  which  is  converted  by  the 
successive  action  of  sulphur  dioxide,  lead  carbonate, 
and  hydrogen  sulphide  into  the  compound,  C5H6ON2S, 
subliming  at  350°.  1:3:  7-Trimethyluric  acid-glycol 

dimethyl  ether  is  not  affected  by  solutions  of  ammonia 
or  methylamine  at  the  atmospheric  temperature,  but, 
at  100°,  is  transformed  into  4-methylimino-5-methoxy- 
1-methylhyda'ntoylamide,  m.  p.  254°  (cf.  Biltz  and 
Damm,  A.,  1914,  i,  1096),  and  l-methylimino-5- 
mclhoxy-l-methylhydantoylmelhylamide,  m.  p.  270° 
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(decomp.),  respectively.  With  ethylamine  a  similar 
change  occurs,  but  the  products  could  not  be  caused 
to  crystallise.  H.  Wren. 

Dye  formed  by  the  action  of  ethyl  oxalate  on 
magnesium  pyrryl  bromide.  T.  N.  Godnev  and 
N.  A.  Naryschken  (Bcr.,  1925,  58,  [ B ],  2703 — 2705). 
— Ethyl  oxalate  is  converted  by  magnesium  2-pyrryl 
bromide  into  tetra-2-pyrrylethylene  glycol,  -which 
becomes  dehydrated  to  the  dye 

c4h4n-C(:nc4h3)-c(:nc4h3)-nc4h4; 

the  corresponding  dihydrochloride  is  described. 

H.  Wren. 


Structural  formula  of  chlorophyll  and  h semin 
in  relation  to  the  synthesis  of  complex  pyrrole 
derivatives.  T.  Godnev  (Astrachan  Mediz.  J., 
1922,  [2 — 3],  pp.  14;  from  Chem.  Zentr.,  1925,  II, 
401). — The  correctness  of  the  Willstatter  formula  for 
chlorophyll  may  be  tested  by  comparing  compounds 
of  similar  but  simpler  structure  with  the  degradation 
products  of  chlorophyll.  The  synthesis  of  the 
nucleus  of  the  Willstatter  formula,  tetrapyrryl- 
cthane  (Fischer  and  Eismayer,  A.,  1914,  i,  993),  may 
be  investigated  in  the  following  ways.  (1)  Tetra- 
2-pyrrylethylene  glycol  (I)  is  prepared  from 
magnesium  pyrryl  bromide  and  ethyl  oxalate. 


r 


/>nh  nh 

\ 


C(OH) — C(OH) 


bNH  NH^ 
(!•) 


CR- 


\nh  nh/ 

/" 
-CR 

'  \ 

>NH  NH/ 

(II.) 


From  it,  tetrapyrryle thane  is  formed,  analogously  to 
the  behaviour  of  diphenyl-2-pyrrylcarbinol  (Tsche- 
lincev,  Tronov,  and  Terentiev,  A.,  1915,  i,  990). 
(2)  In  the  last  reaction,  ethyl  oxalate  may  be  replaced 
by  hexabromoethane.  (3)  Tetra-2-pyrrylethylenc 
glycol  may  be  obtained  by  reduction  of  di-2-pyrryl 
ketone.  (4)  Compound  (II)  may  be  prepared  from 
magnesium  pyrryl  bromide  and  glyoxal  or  1  :  2-di¬ 
ketones,  similarly  to  the  formation  of  diphenyldi- 
pyrrylmethane  from  benzophenone  and  magnesium 
pyrryl  bromide.  (5)  In  the  last  reaction,  glyoxal 
may  be  replaced  by  s-tetrabromoethane  and  the 
1  : 2-diketone  by  the  corresponding  tetrahalogen 
derivative  (see  preceding  abstract). 

G.  W.  Robinson. 


Nitro-derivative  of  di-iminazolyl,  C6H3  Oi0N-. 
K.  Lehmstedt. — See  B.,  1926,  7. 


Thiazoles.  VII.  Behaviour  of  o-amino- 
phenylmercaptan  with  aldehydes,  ketones,  and 
r/em-dihalides.  Synthesis  of  benzthiazoles. 
M.  T.  Bocert  and  A.  Stull  (J.  Amer.  Chem.  Soc., 
1925,  47,  307S — 3083). — Condensation  of  o-amino- 
thiophenol  hydrochloride  with  formaldehyde  affords 
benzthiazole,  b.  p.  230 — 231°  (cf.  Claasz,  A.,  1912,  i, 
513;  1916,  i,  669).  Condensation  of  the  aminothio- 
phenol,  or  its  zinc  salt,  with  bcnzaldehyde  yields 
similarly  2-phenylbenzthiazole,  formation  of  2-phenyl- 
benzthiazolinc  not  being  observed.  The  thiazole  is 
also  obtained  when  benzylidene  chloride  is  sub¬ 
stituted  for  bcnzaldehyde  in  the  above  condensation, 
whilst  vanillin,  pipcronal,  and  furfuraldehyde  afford 
similarly  2-p-hydroxy-m-melhoxyphenylbenzthiazolc, 
pale  yellow,  m.  p.  175-5°,  2-m  :  p -methylenedioxy- 
phenylbenzthiazole,  m.  p.  125°,  and  2-%-furjuryl- 
benzthiazolc,  m.  p.  105°,  respectively.  Attempts  to 
condense  the  aminothiophenol  with  acetone,  Michler's 
ketone,  and  benzophenone  chloride  were  unsuccessful. 
These  results  confirm  the  original  observations  of 
Hofmann  (A.,  1SS0,  3S6)  and  are  at  variance  with 
those  of  Claasz  ( loc .  cit.).  F.  G.  Willson. 


Heterocyclic  compounds  containing  quinque- 
valent  iodine  or  bromine.  G.  Hugel  (Compt. 
rend.,  1925,  182,  65 — 67). — Aqueous  solutions  of 
equimolecular  amounts  of  iodic  acid  and  o-phenylene- 
diamine  when  mixed  give  piaziodonium  hydroxide, 

Cg^^T^T-OH,  black,  which  with  hydriodic  acid 

gives  the  hydriodide,  black  amorphous,  and  this  when 
warmed  changes  to  piaziodonium  iodide,  green 
crystals,  which  on  boiling  is  transformed  into  2  :  3-di- 
aminophenazine  derivatives.  2  :  3-Diaminophenazine 
reacts  with  iodic  acid,  yielding  the  corresponding 

iodonium  hydroxide, 


o-Aminodiphenjdamine  yields  the  compound, 
yN.T-OH 

c6h4/> 

xNPh-OH 

,n:i-oh 

which  gives  the  monoiodide,  CeH4<^  ^  , 


green, 


✓n:it 

and  the  di-iodide,  CGH4/  ^  ,  blue.  Bromic  acid 


reacts  with  o-aminodiphenj-lamine,  yielding  the  com- 
.NlBr-OH 

pound,  C0H./  #  ,  green,  but  chloric  acid  does 

~\-on 


not  react  in  this  manner.  L.  F.  Hewitt. 


Sterilisation  of  tropacocaine  hydrochloride. 

S.  Matsunami. — See  B.,  1926,  75. 


2-m-Xylidino-5-ethoxy-4  :  5-dihydrothiazole. 
V.  K.  Nimkar  and  F.  L.  Pyman  (J.C.S.,  1925,  127, 
2746). — The  base  obtained  by  Marckwald  (A.,  1892, 
1330)  by  the  action  of  strong  sulphuric  acid  on 
acetalyl-w-xylylthiocarbamide  has  now  been  pre¬ 
pared  in  a  pure  state  and  shown  to  be  2-m- 
xylidino-5-ethoxy-4  :  5-dihydrothiazole,  m.  p.  102 — 
103°;  picrate,  m.  p.  152 — 154°, 

B.  W.  Anderson. 


Instability  of  atropine  sulphate.  J.  Bodnar 
and  J.  Ferenczy  (Arch.  Pharm.,  1925,  263,  566 — 
570). — From  certain  commercial  preparations  of 
atropine  sulphate,  chloroaurates  were  obtained  having 
m.  p.  127°  or  lower,  instead  of  the  usual  135 — 137°. 
The  impure  chloroaurate  was  produced  only  after  the 
aqueous  solution  of  the  atropine  sulphate  had  been 
heated.  In  these  conditions,  it  is  found,  atropine  is 
hydrolysed  to  tropine  and  tropic  acid.  Only  the 
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sulphate  behaves  in  this  way ;  the  chloride,  nitrate, 
and  phosphate  arc  stable.  W.  A.  Silvester. 

Constitutions  of  corycavidine  and  cory- 
cavamine.  F.  von  Bruchhausen  (Arch.  Pharm., 
1925,  263,  570 — 602). — Corycavidine,  separated  from 
corycavine  as  its  more  soluble  hydrochloride,  has  the 
empirical  formula  C22H2505N  (m.  p.  211 — 212°,  [ajg 
+210-8°);  its  nitrogen  atom  forms  part  of  a  mono- 
cyclic  methylimino-group,  whilst  of  its  oxygen  atoms 
four  are  combined  as  one  methylenedioxy-group  and 
two  methoxy-groups  (cf.  Gadamer,  A.,  1902,  i,  306). 
The  function  of  the  fifth  oxygen  atom,  hitherto 
undetermined,  is  apparently  not  alcoholic,  because  the 
alkaloid  is  unaffected  by  hot  acetyl  chloride.  Boiling 
acetic  anhydride  converts  the  base  chiefly  into  an 
optically  inactive  form,  m.  p.  193 — 194°  (cf.  Gadamer, 
loc.  cit.),  but  in  part  also  into  an  N(  l) -acetyl  derivative, 
in.  p.  212°,  together  with  a  little  quaternary  nitrogen 
compound,  coloured  red.  These  results  are  ambiguous, 
offering  no  direct  evidence  of  the  presence  of  cither  a 
tetrahydroquinoline  or  a  10-membcred  ring.  More¬ 
over,  phosphorus  oxychloride,  which  quantitatively 
isomeriscs  corycavine  (Gadamer  and  von  Bruch¬ 
hausen,  Arch.  Pharm.,  1922,  260,  97),  has  here  no 
action  at  130°,  and  at  160°  destructive  decomposition 
takes  place.  No  interaction  takes  place  with 
hydroxylaminc  or  semiearbazide. 

When  the  alkaloid  is  treated  with  methyl  sulphate, 
the  methosulphate  (m.  p.  220 — 222°,  weakly  dextro¬ 
rotatory)  is  formed.  The  methiodide  is  weakly 
laevorotatory.  The  methosulphato  is  reduced  by 
treatment  in  boiling  dilute  acid  solution  with  sodium 
amalgam  to  telrahydromethylcorycavidine, 
an  oil  ([a]®  +39-9° ;  hydrochloride,,  m.  p.  190  ;  chloro- 
platinate,  m.  p.  164 — 165°;  picrate ,  m.  p.  174—176°). 
As  for  a  ring  scission  only  two  hydrogen  atoms  arc 
needed,  this  result  suggests  reduction  also  of  a 
carbonyl  group.  This  tetrahydro-compound,  when 
treated  with  hot  dilute  hydrochloric  acid  (or  with 
acetyl  chloride),  yields  an  optically  inactive,  unsatur¬ 
ated  base,  a iihydrolelrahyd rometh ylcorycavid ine,  an 
oil  (dibromide,  m.  p.  213 — 214°;  hydrochloride,  m.  p. 
233 — 235°;  nitrate),  together  with  a  small  proportion 
of  a  dihydric  phenol,  m.  p.  130 — 133°,  apparently 
formed  by  scission  of  the  methylenedioxy-group. 
When  the  acetate  of  the  anhydro-ba.se  is  oxidised  in 
ice-cold  solution  by  potassium  permanganate  the 
following  products  are  isolated  :  (i)  3  :  4-dimethoxy- 
2-mcthylace.tophenone  (methylacetoveratrone),  m.  p. 
70 — 7i°  ( sernicarbazone ,  m.  p.  235 — 236°),  the  con¬ 
stitution  of  which  was  determined  by  synthesis  (see 
below) ;  (ii)  5  :  6-dimethoxy-o-toluic  acid  ( methyl  - 
veratric  acid),  m.  p.  183°,  sublimes  (Kempf)  at  75°. 
This  acid  was  also  obtained,  together  with  iodoform, 
when  (i)  was  oxidised  with  sodium  hydroxide  and 
iodine,  and  has  been  described  by  Perkin  (J.C.S., 
191S,  113,  762,  and  earlier  reference  given  there, 
where  the  m.  p.  is  given  as  177°) ;  (iii)  a  second  acid, 
sparingly  soluble  in  ether,  m.  p.  24S°,  containing  no 
nitrogen,  and  probably  produced  by  oxidation  of 
the  methylamino-chain ;  (iv)  A- m e t hy  1  hyd ras ti n ine , 
which  was  not  isolated  as  such,  but  was  treated  with 
methyl  iodide  and  trimethylhydrastylammonium 
iodide,  m.  p.  264°,  so  obtained ;  (v)  an  amino-aci'd, 


CH202:C6H2<^  -(-,|P^>NHMe2,  the  mercuric  double 

salt  (m.  p.  202°),  and  chloroaurate  of  which  are 
described. 

In  attempting  the  reproduction  of  the  m  ethyl - 
acetoveratrone,  it  was  found  that  the  hydroxy- 
methylene  group  in  +meconine  cannot  be  reduced. 
The  synthesis  was  eventually  carried  out  with  2  :  3-di- 
methoxytoluene  as  a  starting  point.  This,  treated  by 
the  Friedel-Crafts  process  with  acetyl  chloride, 
directly  affords  the  required  compound,  substitution 
taking  place  exclusively  in  the  6-position.  On 
oxidation  with  alkaline  permanganate,  the  acid 
(ii,  above)  is  obtained  from  both  the  synthetic  and 
natural  products,  together  with  much  of  what 
appears  to  be  the  a-ketonic  acid. 

CGH2Me(0Me)2-C0-C02H, 

m.  p.  130 — 133°.  The  above  results,  in  spite  of  some 
discrepancies,  considered  in  the  light  of  earlier  work 
in  this  field  (Gadamer  and  von  Bruchhausen,  A.,  1922, 
i,  675  etc.),  suggest  that  corycavidine  has  the  structure 

(I) ,  the  tetrahydromethyl  and  anhydrotetrahydro- 
methyl  derivatives  having  the  constitutions  indicated 
by  (II)  and  (III),  respectively.  The  conversion  of 

(II)  into  (III)  is  considered  to  be  analogous  to  that  of 
toluylene  hydrate  into  stilbene. 


(I ) 


/NoMe 

1  If)  Mo 

/V 

| 

<IL>  /\/ 

CHMe  | 

CO  ,CH,* 

/  /  ~ 

CHMe  | 

Me 

^Me 

1 

s/ch2 

/^CILyCHyNMe, 

CH„ 


It  is  difficult  to  bring  all  the  evidence  into  line  with 
the  above  formula.  For  example,  when  the  alkaloid 
is  treated  with  ethyl  chloroformatc  (Gadamer  and 
Knoch,  A.,  1921,  i,  579)  it  affords  a  urethane,  m.  p.  91° 
(the  analogous  derivative  of  inactive  corycavidine  has 
m.  p.  129°),  which  contains  chlorine.  This  chlorine 
is  reactive  and  the  compound  resembles  in  this 
respect  benzyl  chloride,  so  that  this  urethane  is 
presumably  produced  by  scission  between  the  nitrogen 
atom  and  the  carbon  denoted  by  a  *  in  the  formula 
above  (I).  On  the  other  hand,  the  formation  of  the 
methine  (Gadamer,  1902,  loc.  cit.)  is  readily  explained 
and  the  following  affords  a  further  demonstration  of 
the  validity  of  the  formula. 

The  proposed  ketonic  10-membered  ring  structure, 
whilst  suggesting  how  it  is  that  corycavidine  is  not 
readily  isomerised,  suggests  that  its  reduction 
product,  a  secondary  alcohol,  should  readily  change 
in  this  way.  Dihydrocorycavidine  (m.  p.  147 — 148°, 
[a]™  —44-3°),  obtained  by  treating  the  alkaloid,  in 
dilute  sulphuric  acid  solution,  with  sodium  amalgam, 
is,  in  fact,  converted  by  hot  acetyl  chloride  into  the 
iso-compound  (an  oil,  the  hydrochloride,  and  hydr- 
iodide,  m.  p.  153°,  are  described).  This  yields  an 
optically  inactive  anhydro-base,  namely,  anhydro- 
dihydroisocorycavidine  (m.  p.  160 — 161°),  which  is 
found  to  be  identical  with  dcs-TX-methylA-methyl- 
ietrahydroberberine,  the  latter  compound  being 
prepared  for  comparison  by  boiling  4-methyltetra- 
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hydroberberine  methoeliloride  (Freund  and  Fleischer, 
A.,  1915,  i,  982)  with  methyl-alcoholic  potassium 
hydroxide.  Both  compounds  have  therefore  the 
constitution  (IV). 


/V'HyCHyNMc, 


I 

/\/ 

CMe  | 

CH/CH, 

\/  Nile 

A/CH* 

ch2 


(iv.) 


In  the  isolation  of  corycavidine,  Gadamer  separated 
a  small  quantity  of  another  alkaloid,  m.  p.  191°. 
This,  after  purification  via  the  hydrochloride,  has 
m.  p.  193 — 194°,  and  proves  to  be  optically  inactive 
corycavidine  (methinc,  ni.  p.  141-5°,  urethane,  m.  p. 
129°,  cf.  above).  It  may  have  been  formed  in  the 
extraction  process. 

When  corycavamine  (m.  p.  149°;  Gadamer,  1902, 
loc.  oil.),  which  is  isomeric  with  corycavine  (C21H2105N, 
Gadamer  and  von  Bruehhausen,  A.,  1922,  i,  675),  is 
heated  at  155°  in  hydrogen,  it  is  converted  into  the 
latter  base  (m.  p.  153°).  It  is  therefore  considered  to 
be  the  ketone  of  which  corycavine  is  the  enol,  (V) 
and  (VI). 


W.  A.  Silvester. 


Alkaloids  of  Corydalis  cava  :  corybulbine  and 
isocorybulbine.  [Synthesis  of  the  methyl  ethyl 
ether  of  nor-m-hemipinic  acid.]  F.  von  Brucii- 
hausen  and  K.  Saway  (Arch.  Pliarm.,  1925,  263, 
602 — 605). — Spath  and  Dobrowsky  (A.,  1925,  i,  10S5) 
have  anticipated  the  authors  in  their  work  in  this 
field;  they  therefore  publish  the  following  notes  on 
their  independent  synthesis  of  the  ethylimide  of  the 
methyl  ethyl  ether  of  nor-m-hemipinic  acid.  3-Mctli- 
oxy-4-ethoxytoluene,  -when  condensed  with  acetyl 
chloride  by  the  Friedel-Crafts  method,  yields  4 -meth- 
oxy-5-ethoxy-2-meihylacetophenone  (b.  p.  156 — 160°/ 
11  mm.;  oxime,  in.p.  99 — 100°;  semicarbazone,  m.  p. 
185 — 186°).  This  is  oxidised  by  potassium  per¬ 
manganate  in  alkaline  solution  to  a  mixture  of 
i-methoxy-5-elhoxy-2-melhylbenzoylfonnic  acid  (m.  p. 
75 — 77°;  methyl  ester,  m.  p.  108 — 109°)  and  4 -tnelh- 
oxy-b-elhoxy-2-methylbenzoic  acid  (o-melhoxyA-ethoxy- 
o-loluic  acid;  m.  p.  ISO — 183°;  methyl  ester,  m.  p. 
64 — 65°).  The  acids  are  separated  by  fractional 
extraction  of  their  ethereal  solution  with  sodium 
hydroxide,  the  first  acid  being  first  extracted.  The 
second  acid  is  obtained  from  the  first  by  further 
oxidation  with  hydrogen  peroxide,  and  when  again 
oxidised  with  alkaline  permanganate  it  yields  the 
methyl  ethyl  ether  of  nor-m-hemipinic  acid  (k-methoxy- 
5-elhoxyphthalic  acid )  (m.  p.  184 — 185°),  which  is 


separated  as  its  sparingly  soluble  barium  salt.  The 
ethylimide  of  this  acid  has  the  m.  p.  given  by  Spath 
and  Dobrowsky  (loc.  cit.),  viz.,  205°. 

W.  A.  Silvester. 


Constitution  of  boldine.  K.  Warnat  (Ber., 
1925,  58,  [2?],  2768 — 2773). — Boldine  was  isolated 
from  the  South  American  tree,  Pneumus  Boldus,  by 
Bourgoin  and  Verne  in  1872,  but,  apart  from  an 
investigation  by  Merck  (Jahresber.,  1922,  p.  110), 
who  assigned  to  it  the  composition  C19H2,,04N,  it 
docs  not  appear  to  have  been  examined  further. 
Boldine  contains  two  methoxyl  groups  and  is  con¬ 
verted  by  hydriodic  acid  into  norboldine,  a  very  un¬ 
stable  base  which  gives  a  characteristic  hydriodide, 
m.  p.  249 — 250°.  It  is  converted  by  diazomethane 
into  boldine  dimethyl  ether ,  m.  p.  117 — 118°  {hydr¬ 
iodide,  m.  p.  243°),  which  is  transformed  by  hydr¬ 
iodic  acid  into  norboldine.  Analysis  of  these  deriv¬ 
atives  establishes  the  composition  C19H2104N  for 
boldine.  The  alkaloid  is  converted  by  benzoyl 
chloride  in  alkaline  solution  into  tribenzoylboldine  (II), 
m.  p.  173°,  in  which  the  third  benzoyl  group  must  be 
attached  to  nitrogen,  since  the  product  is  optically 
inactive  and  does  not  react  with  methyl  iodide  as 
does  the  dimethyl  ether.  It  is  therefore  probable 
that  the  nitrogen  atom  in  boldine  is  tertiary  and  that 
benzoylation  is  rendered  possible  by  fission  of  the 
ring,  whereby  the  asymmetric  carbon  atom  loses 
its  asymmetry.  In  addition,  dibenzoylboldine,  m.  p. 
(indef.)  124 — 127°,  is  formed  in  small  amount.  The 
assumption  just  made  is  confirmed  by  the  Hofmann 
degradation  of  boldine  dimethyl  ether,  to  which  the 
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constitution  (I)  is  therefore  assigned  (for  position  of 
methoxyl  groups,  see  later).  Dimetbylboldine  and 
methyl  iodide  readily  yield  a  methiodide,  C22H2804NI, 
m.  p.  221°,  which  is  converted  by  potassium  hydroxide 
into  the  oily,  optically  inactive,  boldinedimethyl- 
methine ;  the  methiodide,  C23H3004NI,  m.  p.  276 — 
280°  after  darkening,  of  the  latter  substance  is  con¬ 
verted  by  successive  treatment  with  silver  oxide  and 
potassium  hydroxide  into  ( ?)2  :  3  :  5  :  6 -telramelhoxy- 
8-vinylphenanlhrene  and  trimethylaniine.  The  hydro¬ 
carbon  is  oxidised  by  potassium  permanganate  in  the 
presence  of  aqueous  acetone  to  ( ?)2  :  3  :  5  :  Q-tetra- 
methoxyphenanthrene-8-carboxylic  acid,  m.  p.  213 — 
214°,  and  when  distilled  with  zinc  dust  gives  in  very 
small  yield  a  hydrocarbon  which  is  probably  ethyl  - 
phenanthrene  (cf.  Pschorr,  A.,  1906,  i,  820).  Further 
confirmation  of  the  presence  of  the  phenanthrene 
nucleus  in  boldine  is  found  in  the  production  of 
bcnzene-1  :  2  :  3  :  4-tetracarboxylic  acid  when  boldine- 
dimethylmethine,  its  methiodide,  or  tetramethoxy- 
vinylphenanthrene  is  oxidised  by  concentrated  nitric 
acid. 

The  exclusive  production  of  oxalic  acid  when 
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boldine  is  oxidised  by  permanganate  in  alkaline 
solution  appears  to  indicate  that  the  two  hydroxyl 
groups  arc  attached  to  different  nuclei.  Oxidation 
of  the  dimethyl  ether  does  not  throw  any  further 
light  on  this  question.  Nevertheless,  it  appears 
probable  from  the  recorded  constants  of  glaucme 
(cf.  Pschorr,  Stahlin,  and  Silberbach,  A.,  1904,  i,  Gil ; 
Gadamer,  A.,  1911,  i,  4S3)  that  this  substance  is 
identical  with  boldine  dimethyl  ether  (whence  the 
position  of  the  mcthoxyl  group,  v.s.).  The  experi¬ 
mental  comparison  of  the  two  compounds  has  not 
yet  been  made.  H.  Wren. 

Morphine  in  opium.  E.  Machiguchi  and  S. 
Shirono. — See  B.,  1926,  27. 

Microchemical  analysis.  IV.  Anthratjuin- 
one-p-sulphonic  acid  as  a  reagent  for  alkaloids. 
L.  Rosenthaler  (Mikrochem.,  1925,  3,  80 — 83). — 
Anthraquinone-P-sulphonic  acid  is  a  general  reagent 
for  alkaloids,  with  which  it  forms  more  or  less 
insoluble  salts,  generally  amorphous.  Among  the 
crystalline  precipitates  produced  by  the  addition  of 
a  solid  alkaloid  or  alkaloidal  salt  to  a  10%  solution 
of  the  acid  arc  the  following  :  aniline,  oily  drops 
slowly  changing  to  bundles  of  needles;  antipyrine, 
oily  drops  becoming  stellate  aggregates  of  needles ; 
atropine,  amorphous  precipitate  changing  to  bundles 
of  needles ;  liydrastinine,  first  drops,  then  a  micro- 
crystalline  precipitate,  and  finally  four-sided,  strongly 
polarising  leaflets ;  nicotine,  first  amorphous,  then 
warty  masses ;  novocaine,  first  orange-red  droplets, 
then  needles,  and  the  alkaloids  of  the  quinine  group 

a.  white,  microcrystallinc  precipitate.  If  solid 

cinchonine  sulphate  is  added  to  a  10%  solution  of 
anthraquinonc-JJ-sulphonic  acid,  bubbles  first  form 
round  the  crystals  of  the  alkaloid  salt,  which  is 
gradually  converted  into  a  spherical  mass  of  needle- 
shaped  crystals.  Salts  of  quinine,  cinchonidine,  and 
quinidinc  exhibit  the  bubble  phenomenon,  but  no 
crystallisation  ensues.  A.  R.  Powell. 

Electrometric  titration  of  alkaloids  and 
reaction  of  alkaloid  salts.  I.  M.  Kolthoff. — See 
B.,  1926,  74. 

Preparation  of  tertiary  arsines  by  the  Friedel- 
Crafts  reaction.  A.  F.  Hunt  and  E.  E.  Turner 
(J.C.S.,  1925,  127,  2667— 2671).— Phcnylmcthyl- 
chloroarsine  condenses  with  mcsitylcnc  to  give  phcnyl- 
mesitylmethylarsine,  b.  p.  164°/17  mm.,  from  which 
phmyhnesityldimethylarsonium  iodide,  m.  p.  187°,  and 
jrfienylmesitylbenzylmethylarsonium  bromide,  m.  p. 
ISO0,  were  obtained.  A  similar  condensation  with 
toluene  yielded  phenyl-p-lolylmethylarsine,  b.  p.  165°/ 
12  mm.,  which  with  methyl  iodide  formed  phenyl- 
p-tolyldimethylarsonium  iodide,  m.  p.  93°.  With 
bromobenzene,  the  condensation  yielded  p-bromo- 
diphenylmethylarsine,  from  which  the  benzobromide 
and  p-bromod iphenyld imethylarson iu m  iodide,  m.  p. 
S7°,  were  prepared.  The  constitution  of  these  com¬ 
pounds  was  confirmed  by  independent  syntheses, 
p -Bromophenylarsenious  oxide,  m.  p.  259 — 261°; 
p-brotnaphenyldichloroarsine ;  p-bromophenylmethyl- 
iodoarsine,  m.  p.  36-5°;  p-chlorophenyldichloroarsine, 

b.  p.  277°;  p-chlorophenylarsenious  oxide,  m.  p.  19S° ; 


and  di-p-chloropdienylchloroarsine,  m.  p.  51°,  were  also 
prepared.  B.  W.  Anderson. 

Resolution  of  an  asymmetric  arsenic  com¬ 
pound  into  its  optically  active  form.  W.  H.  Mills 
and  R.  Rarer  (J.G.S.,  1925,  127,  2479—2483).— 
p-Carboxyphenylmethylcthylarsine  sulphide  has  been 
resolved  into  its  optically  active  cnantiomorphs, 
thus  confirming  the  fact  that  arsenic  can  function 
as  a  centre  of  asymmetry.  The  substance  is  a  much 
stronger  acid  than  the  corresponding  oxygen  com¬ 
pound  and  forms  stable  alkaloid  salts ;  the  dl- 
acid  melts  at  183°  and  the  optically  active  acids 
melt  at  175 — 177°.  The  (-acid  obtained  from  the 
brucine  salt  has  in  ethyl  alcohol  [a].%  — 19T° 
and  [«]&,  —21-6°,  and  the  d-acid  obtained  from  the 
morphine  salt  has  in  the  same  solvent  [a]^80  -f  18-7°, 
(«£,  +22-2°,  and  [«]*%  +39-4°.  The '  following 
substances  arc  also  described :  p -tolylmethyliodo- 
arsine,  b.  p.  163- — 165°/12  mm.,  m.  p.  29°;  p -lolyl- 
melhylelhylarsine,  b.  p.  117°/15  mm. 

E.  E.  Walker. 

Trypanocidal  action  and  chemical  consti¬ 
tution.  II.  Arylamides  of  4-aminophenyl- 
arsinic  acid.  H.  King  and  W.  0.  Murch  (J.C.S., 
1925,  127,  2632 — 2651). — A  series  of  p-substituted 
m-nitrobenzoic  acids  and  their  corresponding  acid 
chlorides  has  been  prepared,  including  3-nilro-4- 
ethoxybenzoic  acid,  m.  p.  201° ;  3-nitro-i-ethoxybenzoyl 
chloride,  m.  p.  82°;  3-nilro-4-ethylcarbonatobenzoic 
acid,  m.  p.  164°  (from  4-ethylcarbonatobenzoic  acid, 
m.  p.  154 — 156°),  and  3-nitro-i-anisoyl  chloride, 
m.  p.  52-5 — 53-5°.  By  introducing  the  acid  chlorides 
into  4-aminophenylarsinic  acid  by  modifications  of  the 
Schotten-Baumann  method  with  subsequent  reduction 
of  the  nitro-groups,  some  twenty-five  substituted 
aminoarsinic  acids  were  formed.  Permanent  trypano¬ 
cidal  properties  were  shown  by  the  aminoanisoyl-, 
aminochlorobenzoyl-,  diaminobenzoyl-,  diaminotoluoyl- , 
and  diaminochlorobenzoyl-aminophentjlarsinic  acids. 
When  the  amino-group  of  aminoanisoyl-4-amino- 
phenylarsinic  acid  was  substituted  with  acetyl  and 
other  radicals,  the  trypanocidal  action  was  lost. 
The  following  were  prepared  :  3  :  3 ’-dinitrobenzoyl-, 
3' :  5' -dinitrobenzoyl-,  3’ -nilro-4’ -toluoyl-,  3'-amino- 
4 '-loluoyl-,  3  :  3' -dinitro-4' -toluoyl-,  3' -nitro-4' -anisoyl-, 
3' -acetamido-4' -anisoyl- ,3' -carbethoxyamino-4' -anisoyl-, 
3" -nitro-4" -anisoyl-3' -amino-4' -anisoyl-,  3"- amino-4 "- 
anisoyl-3' -amino -4'  -anisoyl-,  3" -nitrobenzoyl-3' -amino- 
4' -anisoyl-,  3'' -aminobenzoyl-3' -amino -4' -anisoyl-,  3'- 
nitro- 4' -ethoxy  benzoyl-,  3' -amino -4'  -ethoxybenzoyl-, 
4' -chloro-3' -nitrobcnzoyl-,  4'-chloro-3  :  3' -dinitrobenz¬ 
oyl-,  3' -nitro-4' -ethylcarbonatobenzoyl-,  3' -nitro-4'- 
hydroxybenzoyl-,  3' -amino-4' -hydroxybenzoyl-,  3 '-acet- 
amido-4' -acetoxybenzoyl- ,  and  3' -acetamido-4' -hydroxy- 
benzoyl-4-aminophenylarsinic  acids.  3' -Ammo-4'  - 
hydroxybenzoyl-4-aminoarsenobenzene  and  3 -acetamido- 
4-acetoxyphcnylarsinic  acid  were  also  obtained.  In 
the  nitration  of  para-substituted  benzoic  acids,  it  was 
found  that  the  relative  directive  powers  for  orlho- 
substitution  of  a  nitro-group  may  bo  written 
OH,  NMc2>Me,  OMe,  OEt>F,  Cl,  Br,  0-C02Et. 

B.  W.  Anderson. 

Arsenical  derivatives  of  thiophen.  III.  C. 
Finzi  (Gazzetta,  1925,  55,  S24 — 834). — The  methods 
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of  synthesis  previously  employed  (A.,  1916,  i,  94, 
95)  serve  also  for  the  preparation  of  halogenatcd 
thiophen-2-arsinic  acids.  Thus,  the  action  of  arsenic 
trichloride  on  2-bromo-  and  2-iodo-thiophcn  5-mereuri- 
chloride  (cf.  Steinkopf  and  Baucrmeister,  A.,  1914, 
i,  427)  yields  2-bromo-  and  2-iodo-5-thienyldiehloro- 
arsine,  and  these,  when  oxidised  by  means  of  hydro¬ 
gen  peroxide  in  presence  of  sodium  hydroxide,  give, 
respectively,  crystalline  b-bro moth iophe n-2-arsinic  acid, 
G4H2BrS-AsO(OH)2,  and  b-iodothiophen-2-arsinic  acid, 
which  remain  unfused  at  300°,  and  when  heated  with 
magnesia  mixture  give  the  reaction  of  the  primary 
arsinic  acids.  The  bromo-acid  is  not  attacked  by 
concentrated  nitric  acid,  but  is  partly  decomposed, 
although  not  nitrated,  by  a  mixture  of  sulphuric  and 
nitric  acids.  This  mixture,  however,  converts  the 
iodo-acid  into  3(or  4)-nilro-b-iodolhiophen-2-arsinic 
add,  N02-C4HIS-As0(0H)2,  m.  p.  302°. 

Reduction  of  the  above  compounds  by  means  of 
hypophosphorous  acid  (cf.  Bart,  A.,  1922,  i,  1202) 
yields  the  following  derivatives.  2  :  2 ' -Arsenothio- 
phen,  C4H3S-As:As-C4H3S,  a  canary-yellow,  amorphous 
compound,  begins  to  soften  below  100°  and  gradu¬ 
ally  decomposes.  5  :  5' -Dinilro-2  :  2' -arsenotliiophen, 
greenish-yellow  and  amorphous,  turns  brown  at  150° 
and  explodes  violently  at  170 — 178°.  5  :  5' -Dibromo- 
2  :  2' -arsenotliiophen  softens  at  130°  and  melts  with 
frothing  at  about  170°.  5  :  5' -Di-iodo-2  :  2 '-arseno- 
thiophen,  a  yellow,  amorphous  substance,  softens  at 
135°  and  is  almost  completely  fused  at  175°.  Dinitro- 
5  :  5' -di-iodo-2  :  2' -arsenotliiophen  softens  at  120°  and 
decomposes  with  intense  charring  at  about  140°. 

Tri-2-thienylarsine  (cf.  Steinkopf,  A.,  1917,  i,  303) 
may  be  readily  obtained  by  the  action  of  metallic 
sodium  on  an  ethereal  solution  of  2-bromothiophcn 
and  arsenic  trichloride.  T.  H.  Pope. 

Trypanocidal  action  and  chemical  consti¬ 
tution.  III.  Arsinic  acids  containing1  the 
glyoxaline  nucleus.  I.  E.  Balaban  and  H.  King 
J.C.S.,  1925,  127,  2701— 2714).— The  preparation 
of  glyoxaline-4(ox  5)-carboxy-o-nitroa nilide,  m.  p.  229° 
(nitrate,  m.  p.  196°,  decomp. ;  hydrochloride),  and 
glyoxaline- 4(or  5)-ca rboxy -p- « itroa nilide  (with  2  mols. 
of  acetic  acid,  m.  p.  307°;  hydrochloride,  m.  p.  265°, 
decomp.)  was  carried  out  and  by  reduction  of  these 
compounds  glyoxaline- 4(or  b)-carboxy-o-aminoanilide, 
m.  p.  270°  (chlorostannate ;  dihydrochloride,  decomp. 
310°;  dipicrate,  m.  p.  242°,  dccomp.),  and  glyoxaline 
4(or  b) - ca rboxy -y- am inoanilide,  m.  p.  228°  (dihydro¬ 
chloride,  blackens  at  290°;  picrate,  decomp.  266°), 
were  obtained.  Treatment  of  glyoxalinecarboxy- 
o-aminoanilide  dihydrochloride  with  nitrous  acid 
yields  a  sparingly  soluble  diazoimide,  m.  p.  196°,  which 
will  detect  nitrous  acid  at  a  dilution  of  1  in  6400. 
From  the  p-aminoanilide  was  prepared  glyoxaline- 
4'(or  b')-carboxy-])-aviinophenylarsinic  acid  (hydro¬ 
chloride  ;  magnesium,  calcium,  and  sodium  salts),  and 
both  this  and  glyoxaline- 4'(or  b')-carboxy-p-amino- 
3 -aminophenylarsinic  acid  (diazoimide ;  magnesium 
and  calcium  salts)  showed  permanent  trypanocidal 
activity;  the  latter  acid  was  prepared  by  reduction 
of  glyoxaline- 4'(or  b')-carboxy-p-amino-3-nitrophenyl- 
arsinic  acid  (magnesium,  calcium,  barium,  and  lithium 
salts).  Unsuccessful  attempts  were  made  to  intro¬ 


duce  the  arsinic  acid  group  into  2-m-aminophenyl- 
glyoxaline  (monohydrate,  m.  p.  203°;  dihydrochloride 
monohydrate,  decomp.  282°;  monopicrate,  decomp. 
218°)  and  into  2-p-aminophenylglyoxaline  (dihydro¬ 
chloride',  monopicrate,  decomp.  238°).  2-p-Nitro- 
phenyl-\-methylglyoxaline,  m.  p.  116-5°  (chloroaurate, 
m.  p.  226°;  hydrochloride-,  nitrate,  decomp.  180°; 
picrate,  decomp.  212°),  was  obtained  in  poor  yields, 
and  the  following  were  also  prepared  in  the  course 
of  the  investigation  :  2-o-aminophenylglyoxaline, 
m.  p.  137°  (dihydrochloride,  m.  p.  234 — 236°;  mono¬ 
picrate,  m.  p.  212°)-;  4-p-aminophenylglyoxaline,  m.  p. 
98°  (chlorostannate;  dihydrochloride;  dipicrate,  m.  p. 
240°,  decomp.) ;  glyoxaline-4(or  b)-phenyl-p-arsinic 
acid,  m.  p.  >310°  ( magnesium  and  calcium  salts); 
4-o-aminophenylglyo.valine,  m.  p.  131°  (dihydrochloride 
monohydrate,  decomp.  256° ;  dipicrate,  decomp,  about 
200°;  normal  tartrate,  m.  p.  95 — 97°;  di-d-camphor- 
10 -sulphonate,  m.  p.  198 — 200°);  2-phenyl -\-methyl- 
glyoxaline,  b.  p.  175°/15  mm.  (methochloride,  m.  p. 
272°;  picrate,  m.  p.  133°;  chloroaurate,  m.  p.  189°; 
nitrate,  m.  p.  about  100°;  hydrochloride;  hydrogen 
oxalate,  m.  p.  135°).  B.  W.  Anderson. 

Thiazoles.  X.  Synthesis  of  some  1-phenyl- 
benzthiazolearsinic  acids.  M.  T.  Bogert  and 
H.  B.  Corbitt  (Proc.  Nat.  Acad.  Sci.,  1925,  11,  768 — 
772). — l-Phenylbenzthiazole-5-arsinic  acid,  unmelted 
at  310°,  is  obtained  in  5-4%  yield  by  Bart’s  reaction 
from  5-amino-l-phcnylbenztkiazole,  copper-bronze 
being  the  best  catalyst.  The  isomeric  4' -arsinic  acid, 
unmcltcd  at  302°,  prepared  similarly  from  1  -p-amino- 
phenylbenzthiazole  (yield  26%),  gives  b(\)-nitro-\- 
phenylbenzthiazole-4' -arsinic  acid  when  treated  with 
mixed  acid  at  40 — 45°.  The  corresponding  amino- 
derivative,  obtained  by  reduction  of  the  nitro-com- 
pound  with  ferrous  sulphate  and  alkali,  couples  with 
p-naphthol  to  give  a  cherry-red  dye.  The  amine  has 
trypanocidal  properties  and  is  free  from  the  powerful 
action  on  the  nervous  system  associated  with  other 
quinquevalent  arsenic  compounds.  1-p-IIydroxy- 
phenylbcnzthiazole,  nitrated  and  reduced,  gives  an 
amine,  which  is  converted  by  Bart’s  reaction  into  a  1-p- 
hydroxyphenylbenzthiazolearsinic  acid.  C.  Hollins. 

Neosalvarsan  and  sulpharsphenamine.  E. 
Elvove. — See  B.,  1926,  27. 

Diphenylaminechloroarsine  [chlorophenars- 
azinej.  W.  L.  Tanner. — See  B.,  1926,  76. 

Arsinophenylcinchoninic  acid  (arsinocincho- 
phen)  and  derivatives.  II.  H.  O.  Calvery,  C.  R. 
Noller,  and  R.  Adams  (J.  Amer.  Chcm.  Soc.,  1925, 
47,  3058 — 3060;  cf.  A.,  1925,  i,  706). — 5-Nitroisatin, 
m.  p.  254—255°  (cf.  Bacyer,  A.,  1879,  937 ;  D.R.-P. 
221259),  condenses  with  acetophenone  in  boiling 
aqueous  alcoholic  potassium  hydroxide  solution,  with 
formation  of  Q-nitro-2-phenylquinoline-4-carboxylic 
acid  ( nitrocinchophen ),  yellow,  m.  p.  350 — 355°  after 
darkening,  as  the  potassium  salt.  This  is  reduced  by 
stannous  chloride  and  hydrochloric  acid  to  6-amino- 
2-phcnylquinoline-4-carboxylie  acid,  orange,  m.  p. 
259 — 260°  (decomp.)  after  sintering  at  240°  (cf. 
D.R.-P.  287804),  and  this,  when  diazotised  and 
treated  with  arsenious  oxide,  is  converted  into 
b-arsino-2-phenylguinoline-4-carboxylic  acid  (arsino- 
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cinchophen ),  m.  p.  not  below  300°.  On  reduction 
with  sodium  hyposulphite,  the  latter  yields  2  :  2'- 
diphenyl- 6  :  6' -arsenoqumoline-4  :  4' -dicarboxylic  acid, 
red,  m.  p.  not  below  300°.  Both  the  arsino-  and  the 
arseno-derivatives  are  trypanocides,  but  too  toxic 
for  ordinary  use.  F.  G.  Willson. 

Action  of  arsenic  trichloride  on  dehydro- 
quinine,  quinine,  and  dihydroquinine.  F.  X. 
Erben,  E.  Philippi,  and  N.  Schxiderschitz  [with 
F.  Sporer  and  E.  Diamont]  (Ber.,  1925,  58,  [2?], 
2S54 — 2859). — The  action  of  arsenic  trichloride  on 
dehydroquinine  in  the  presence  of  chloroform  at  150° 
yields  a  substance  (I.)  which  is  very  sensitive  towards 

CH 


trichloride,  m.  p.  7S°;  and  tellurium  di-n-propyl 
ketone  trichloride,  m.  p.  70°,  have  been  prepared. 
The  condensation  with  pinacolin  yielded  both  tel¬ 
lurium  pinacolin  trichloride,  m.  p.  115°,  and  tellurium 
bispinacolin  dichloride,  m.  p.  192° ;  with  diisopropyl 
ketone,  no  condensation  took  place.  By  using  mixed 
ketones  containing  aromatic  radicals,  tellurium  phenyl 
ethyl  ketone  trichloride,  m.  p.  115°;  tellurium  phenyl 
n-propyl  ketone  trichloride,  m.  p.  129° ;  and  tellurium 
phenyl  benzyl  ketone  trichloride,  m.  p.  143°,  were  also 
obtained.  B.  W.  Anderson. 

Production  of  cyc/otelluripentanedione  di¬ 
chlorides.  G.  T.  Morgan  [with  F.  J.  Corby,  O.  C. 
Elvins,  E.  Jones,  R.  E.  Kellett,  and  C.  J.  A. 


/  \ 

HC=C-CH  CH2CH2 
AsCh^ClCHo  CH,OH 
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moisture  and  is  transformed  by  ammonium  carbonate 


Taylor]  (J.C.S.,  1925,  127,  2611— 2625).— The  con¬ 
densation  occurring  between  tellurium  tetrachloride 
and  p-diketones  yields  cyclic  products  due  to  two¬ 
fold  terminal  enolisation  : 


R-£H  CHR" 
HO-C  C-OH 


_>  R-CH  CHR”— >  R-OH  yHR” 

HO  1  rU0H  0:Cl  ?:0 

C1>\  /  Cl  \/ 

\/  CR', 


solution  into  chloroarsinosoquinine  (II).  The  con¬ 
stitution  assigned  to  substance  (I)  depends  on  the 
observation  that  six  of  the  seven  chlorine  atoms  are 


HC=C-CH  0H2OH2 
AsO  y’-CI  CHoCHjCH” 

\l  /\ 

(II.)  N  CH-OH 

C9H5N-OMc 

removed  by  the  action  of  cold  silver  nitrate  solu¬ 
tion,  whereas  the  seventh  remains  attached  to  the 
molecule.  Further,  quinine  and  dihydroquinine  are 
transformed  by  arsenic  trichloride  into  compourids, 
C20H25O2N2C14As  and  C20H2:OoX2C1jAs,  which  are 
converted  by  ammonium  carbonate  solution  into 
the  arsenious  esters,  C20H23O3N2As  and  C20H25O3N2As, 
which  contain  the  arsenic  atom  united  to  the  secondary 
hydroxy-group,  -CH'OvAsIO.  The  presence  of  a  free 
hydroxy-group  in  substance  (II)  and,  consequently, 
the  attachment  of  arsenic  to  the  vinyl  group,  is 
established  by  the  production  of  a  benzoyl  derivative. 
C27H2604N2C1As.  H.  Wren. 

Interactions  of  tellurium  tetrachloride  and 
monoketones.  G.  T.  Morgan  and  O.  C.  Elvins 
(J.C.S.,  1925,  127,  2625— 2632).— Tellurium  tetra¬ 
chloride  undergoes  condensation  with  many  mono¬ 
ketones  which  are  capable  of  enolisation,  forming 
either  a  tellurium  bisketone  dichloride  or  a  tellurium 
ketone  trichloride.  Thus  tellurium  bisaceione  di¬ 
chloride,  m.  p.  126 — 12S°;  tellurium  methyl  ethyl 
ketone  trichloride,  m.  p.  10T5°;  tellurium  bismethyl  n- 
propyl  ketone  dichloride,  m.  p.  92 — -93°;  tellurium 
bismethyl  iso propyl  ketone  dichloride,  m.  p.  90°  after 
softening  at  S5° ;  tellurium  bismethyl  n-bulyl  ketone 
dichloride,  m.  p,  62°;  tellurium  bismethyl  isobutyl 
ketone  dichloride,  m.  p.  95° ;  tellurium  diethyl  ketone 


and  also  noncyclic  products  due  to  simple  median 
enolisation  of  the  diketone,  the  course  of  the  reaction 
depending  on  the  nature  of  R,  R',  and  R"  in  the  above 
formulas.  From  w-propylpropionylacelone,  b.  p.  210° 
{copper  derivative,  m.  p.  178°,  decomp.),  was  obtained 
2-methyl-4-n-propylcyclotelluripentane-3  :  5-dione-l  :  1- 
dichloride,  blackens  at  150°,  readily  reduced  to  2- 
methyl-4:-n-propylcyclotelluropentane-3  :  5-dione,  m.  p. 
102°.  Similarly,  3-iso propylpropionylacetone,  b.  p. 
195°,  gave  2-methyl-4-isopropylcyclotelluripentane-3  :  5- 
dione- 1  :  1  -dichloride,  blackens  at  173°,  which  on 
reduction  yielded  2-methyl-4-isopropylcyolotelluro- 
pentane- 3  :  5-dione,  m.  p.  127°.  4-Benzyl-2-methyl- 
cyc\otelluripentane-3  :  5-dione- 1  :  1  -dichloride,  m.  p. 
16S°,  was  obtained  from  3-be?izylpropionylaceto)ie, 
b.  p.  185°/20  mm.  ( copper  derivative,  m.  p.  182°), 
and  the  dichloride  yielded  the  corresponding  4-benzyl- 

2- methyloyc\otelluropentane-3  :  5-dione,  m.  p.  124° 
(decomp.).  3-iso Butylacelylacelone,  b.  p.  94°/10  mm. 
{copper  derivative,  m.  p.  15S°),  was  prepared,  and 
from  it  4-isobulyleyc\otelluripenlane-3  :  5-dione-l  :  1- 
dichloride,  m.  p.  142°,  which  gave  4-iso6«.<y/oyclo- 
lelluropentane- 3  :  5-dione,  m.  p.  150°.  In  a  similar 
manner,  2-benzylc,yc\otelluripentane-3  :  5-dione-l  :  1- 
dichloride,  2-benzylcyclolelluropentane-3  :  5-dione  (de¬ 
comp.  159°),  2-n-decylcyc\olelluripenlane-3  :  5 -dione- 
1  :  1  -dichloride,  m.  p,  89°,  and  2-n-decylcyclotelluro- 
pentane- 3  :  5-dione,  m.  p.  99°  (decomp.),  were  obtained. 

3- Phenylpropionylacetone  yielded  no  cyc/otelluri- 
dcrivatives.  From  3-sec ,-bulylacetylacetone,  b.  p.  109— 
1 11  °/13  mm.,  were  formed  4-scc.-butylcyclolelluri-pe)it- 
ane-3  :  5-dione-l  :  1-dichloride,  m.  p.  169°,  and  4-sec. - 
butylcyclolelluropentane-3  :  5-dione,  m.  p.  145° ;  and 
from  dl-scc.-amylaceiylacelone,  b.  p.  116°/15  mm. 
{copper  derivative,  m.p.  120°),  4-scc.-amylcyc\otelluri- 
pentane- 3  :  5 -dione-dichloride,  m.  p.  162°,  and  4-sec. - 
amylcyc\oletturopeniane-3  :  5-dione,  m.  p.  139°,  were 
obtained.  The  condensation  of  tellurium  tetra- 
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chloride  with  Z-scc.-amyHiprojrionylmelhane,  b.  p. 
137°/15  mm.  ( copper  derivative,  m.  p.  105°),  yielded 
only  oily  products.  B.  W.  Anderson. 

Naturally  occurring  porphyrins.  XVII. 
Transforma'tion  of  uroporphyrin  into  copro¬ 
porphyrin,  and  certain  derivatives  of  these 
porphyrins.  H.  Fischer  and  J.  Hilcer  (Z. 
physiol.  Chem.,  1925,  149,  Go — 70). — By.  heating 
dry  uroporphyrin  at  180°  in  an  atmosphere  of  nitrogen, 
decarboxylation  occurs,  and  coproporphyrin  is  formed 
in  60%  yield.  Uroporphyrin  is  probably  an  aetio- 
porphyrin,  of  the  formula  C40H38OlsN4,  containing 
thirty-two  carbon  atoms  in  the  nucleus  with,  in 
addition,  eight  carboxyl  groups.  A  new  porphyrin 
giving  a  crystalline  copper  salt  is  obtained  by  the 
action  of  fuming  nitric  acid  on  the  methyl  ester  of 
uroporphyrin.  In  similar  conditions,  coproporphyrin 
methyl  ester  yields  a  dmitro-derivative.  Crystalline 
cadmium  and  manganese  salts  of  coproporphyrin 
methyl  ester  have  been  prepared.  H.  D.  Kay. 

Formation  of  protein  complexes  with  hydr¬ 
oxides  of  tervalent  metals.  De-proteinisation  by 
means  of  alums.  L.  C.  Maillard  and  H.  Wtrx- 
schendorff  (Compt.  rend.,  1925,  181,  941 — 942;  cf. 
A.,  1925,  i,  1346). — Potassium  alums  of  aluminium, 
chromium,  and  iron  precipitate  proteins  quantitatively 
from  biological  fluids  on  addition  of  alkali.  Thus, 
to  a  solution  containing  serum  2  c.c.,  water  5  c.c., 
and  5%  solution  of  potassium  aluminium  alum  25  c.c., 
0-5Ar-sodium  hydroxide  is  added  until  the  hydrogen- 
ion  concentration  reaches  pa  7,  and  the  volume  is 
made  up  to  50  c.c.  The  filtrate  is  protein-free,  but 
contains  the  original  amount  of  ammonia,  carbamide, 
and  uric  acid.  L.  F.  Hewitt. 

General  properties  of  proteins.  M.  L.  Anson 
and  A.  E.  Mirsky  (J.  Gen.  Physiol.,  1925,  9, 169 — 179). 
— Theoretical,  with  no  new  experimental  evidence. 
It  is  concluded  that :  (1)  hemoglobin,  when  denatured, 
is  probably  depolymerised  to  haemochromogen,  and 
that  in  other  proteins  denaturation  probably  consists 
in  depolymerisation,  native  proteins,  therefore, 
being  considered  as  aggregates  of  denatured  proteins ; 

(2)  the  globins  and  histones  are  to  be  regarded  as 
denatured  proteins  rather  than  as  a  distinct  class; 

(3)  a  non-polar  group  is  uncovered  when  a  protein  is 

denatured ;  and  (4)  proteins  are  highly  specific  only 
in  the  native  form.  The  factors  affecting  the  equili¬ 
brium  between  native  and  denatured  protein  are 
discussed.  .  C.  P.  Stewart. 

Crystallisation  and  specific  rotation  of  oval¬ 
bumin  and  an  attempt  to  crystallise  lactalbumin. 
C.  W.  Chapman  (Canadian  Chem.  Met.,  1925,  9,  268 — 
270). — Crystallisation  of  ovalbumin  by  the  method 
of  Hopkins  occurs  only  between  p'a  4-7  and  5-4. 
It  is  uncertain  at  above  5T,  the  best  yield  being 
obtained  between  pB  4-7  and  5T,  t.e.,  near  the  iso¬ 
electric  point  of  the  protein.  Within  this  pB  range, 
recrystallisation  yields  a  product  almost  wholly 
crystalline  and  'with  a  constant  specific  rotation, 
[a]D-f  30-68°.  Lactalbumin  prepared  by  various 
methods  did  not  crystallise  when  submitted  to  the 
process  used  for  ovalbumin.  C.  P.  Stewart. 


Tryptophan-content  of  proteins  ;  determin¬ 
ation  of  tryptophan.  J.  Tillmans  and  A.  Alt 
(Biochem.  Z.,  1925,  164, 135 — 162). — The  colorimetric 
method  of  Fiirth  and  Nobel  (A.,  1921,  i,  74)  for  the 
determination  of  tryptophan  in  proteins  gives  very 
high  results.  The  colour  obtained  with  pure  trypto¬ 
phan  solutions  is  bluish-violet  and  with  proteins 
reddish-violet.  Comparison  is  therefore  difficult  and 
the  use  of  blue  glass  filters  gives  incorrect  results. 
The  methods  of  May  and  Rose  (A.,  1923,  i,  160)  and 
of  Folin  and  Looney  (A.,  1922,  ii,  539)  give  more 
trustworthy  results,  but  are  tedious.  A  new  method 
based  on  the  protein  reaction  with  formaldehyde 
and  sulphuric  acid  is  elaborated  which  is  much 
simpler,  allows  of  ready  comparison  of  colours,  and 
is  carried  out  directly  without  hydrolysis  of  the  pro¬ 
teins.  The  tryptophan  contents  of  a  large  number 
of  proteins  arc  tabulated.  The  tryptophan  content 
of  the  protein  of  cow’s  and  goat’s  milk  is  about  the 
same,  but  is  smaller  than  that  of  human  milk.  The 
tryptophan  content  of  three  types  of  cheese  did  not 
change  during  the  ripening  process.  By  means  of 
this  method,  it  is  shown  that  the  Fritzmann  reaction 
(A.,  1899,  ii,  54)  for  the  detection  of  nitrate  in  milk  is 
a  specific  tryptophan  reaction.  The  myosin  from 
horse-flesh  has  almost  the  same  tryptophan  content 
as  that  from  beef.  Wheat  protein  contains  more 
tryptophan  than  rye  protein.  Zein  is  devoid  of  trypto¬ 
phan.  Adulteration  of  wheat  flour  by  rye  flour 
can  therefore  be  detected  by  determination  of  the 
tryptophan  content  of  the  alcohol-soluble  proteins, 
which  for  wheat  should  not  be  below  0-8%. 

P.  W.  Cluttebbuck. 

Determination  of  halogens  and  sulphur  in 
organic  substances.  0.  Wagner. — See  B.,  1926, 75. 

Separation  of  ethyl  alcohol  from  acetaldehyde 
or  acetone.  G.  Gorr  and  J.  Wagner  (Biochem.  Z., 
1925,  161,  488 — 491). — The  liquid  is  boiled  under  a 
reflux  condenser  for  5  hrs.  with  freshly  prepared 
mercuric  oxide.  The  alcohol  can  now  be  distilled 
off  and  determined.  H.  I.  Coombs. 

Gasometric  method  for  the  determination  of 
acetic  anhydride.  E.  L.  Whitford  (J.  Amer. 
Chem.  Soc.,  1925,  47,  2939—2940;  cf.  this  vol.,  146). 
— Anhydrous  oxalic  acid  is  added  in  excess  to  pyridine 
which  has  been  dried  by  treatment  with  fused  sodium 
hydroxide,  barium  oxide,  and  calcium  carbide,  and 
the  mixture  then  saturated  with  dry  carbon  monoxide 
and  dioxide.  The  weighed  sample  of  acetic  anhydride 
is  added,  and  the  gases  evolved  are  collected  over 
water  saturated  previously  with  carbon  monoxide 
and  dioxide.  The  amount  of  acetic  anhydride 
present  in  the  sample  is  deduced  from  the  volume  of 
gas  generated  :  C2H204+Ac20=C0-rC02-f  2HO*Ac. 

F.  G.  Willson. 

Accurate  general  iodometric  method  for  the 
determination  of  the  carbonyl  group  in  organic 
compounds.  E.  G.  R.  Ardagh  and  J.  G.  Williams 
(Trans.  Roy.  Soc.  Canada,  1925,  [iii],  19,  III,  73 — 74, 
and  J.  Amer.  Chem.  Soc.,  1925,  47,  2983 — 2988). — 
The  method  described  consists  in  converting  die 
aldehyde  or  ketone  into  a  phenyl hydrazone  and 
determining  the  excess  of  phenylhydrazine  iodo- 
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metrically.  In  a  100-c.c.  glass-stoppered  flask  are 
placed  20  c.c.  of  0-oJ/-phenylhydraziiie  hydrochloride, 
20  c.c.  of  a  solution  of  disodium  phosphate  slightly 
weaker  than  0-5 M,  and  sufficient  carbonyl  com¬ 
pound  to  react  with  about  half  of  the  phenyl- 
liydrazine.  The  volume  is  made  up  to  100  c.c. 
with  saturated  sodium  chloride  solution,  the  air  re¬ 
moved  Math  nitrogen,  and  the  whole  kept  at  the 
ordinary  temperature  (or  if  necessary  on  the  water- 
bath)  for  30  min.  until  the  reaction  is  completed. 
If  a  solid  hydrazone  separates  it  is  quickly  filtered  off. 
Twenty-five  c.e.  of  this  solution  are  shaken  with 
4 — 5  c.e.  of  light  petroleum  in  a  100-c.c.  separating 
funnel  (air  removed  with  nitrogen)  for  2  min.  and 
2  min.  allowed  for  separation.  Ten  c.c.  of  the 
aqueous  layer  are  run  into  a  stoppered  Erlenmeyer 
flask,  air  being  replaced  by  nitrogen,  and  the  solution 
is  made  just  acid  to  methyl-orange.  Sufficient  0-lAr- 
iodine  is  run  in  to  give  a  5  c.c.  excess  and  the  mixture 
kept  for  5  min.  Starch  solution  is  added  and  3 — I 
c.c.  excess  of  (H  Y-sodium  thiosulphate  run  in.  The 
contents  are  now  shaken  with  5  c.c.  of  ether  to  extract 
iodine  from  the  drops  of  iodobenzene  and  a  final 
titration  is  made  with  (HY-iodine.  The  volumes 
of  the  remainder  of  the  aqueous  and  ethereal 
solutions  are  then  determined.  A  control  is  made 
under  similar  conditions  on  the  phenylhydrazine 
alone.  The  correction  to  be  applied  is  usually  quite 
small.  Distilled  water  boiled  and  cooled  in  an 
atmosphere  of  nitrogen  is  used  throughout.  The 
method  described  is  superior  to  that  of  Benedikt 


and  Strache  (A.,  1S93,  i,  560)  using  Folding's  solution 
for  the  determination  of  the  excess  of  phenyl¬ 
hydrazine.  J.  S.  Carter. 

Determination  of  cystine  and  cysteine.  Y. 
Okuda  (J.  Dept.  Agric.  Kyusha  Univ.,  1925,  1,  163 — 
196).— Cysteine,  in  the  absence  of  cystine  and  certain 
other  amino-aeids,  may  be  accurately  determined  in 
acid  solution  containing  bromide  by  titration  with  a 
standard  solution  of  bromate,  1  mol.  of  cysteine  being 
oxidised  to  cysteic  acid  by  six  atoms  of  the  liberated 
bromine.  Another  method,  not  vitiated  by  the 
presence  of  cystine  etc.,  is  to  titrate  the  acid  cysteine 
solution  in  presence  of  iodide  with  standard  iodate 
solution.  Definite  conditions,  however,  must  be 
employed  and  corrections  made  from  a  temperature 
curve.  This  method  may  be  applied  to  the  deter¬ 
mination  of  cystine  by  first  reducing  this  compound 
to  cysteine  under  regulated  conditions.  There  is  no 
appreciable  decomposition  of  cystine  during  acid 
hydrolysis  of  proteins,  but  the  amount  preeipitable 
as  phosphotungstate  decreases  rapidly,  as  part  of  the 
cystine  is  transformed  into  an  isomeride  the  phospho¬ 
tungstate  of  which  is  soluble.  A  series  of  determin¬ 
ations  of  the  cystine  content  of  proteins  using  the 
above  iodine  method  and  Folin  and  Looney’s 
method  (A.,  1922,  ii,  539)  showed  that  the  latter 
is  untrustworthy.  The  cystine  present  in  urine 
may  be  determined  by  the  iodine  method  after 
removing  coagulable  protein  and  thiocyanate. 

B.  W.  Anderson. 


Biochemistry. 


Thiocyanates  and  cellular  respiration.  N. 
Tarugi  (Annali  Chim.  Apph,  1925,  15,  416 — 426). — 
A  discussion  of  this  question,  the  influence  of  the 
tliiocyanic  group  on  cellular  respiration  being  regarded 
as  analogous  to  that  of  the  thiol  group  (cf.  A.,  1903, 
ii,  460;  1904,  ii,  220;  1905,  i,  176).  T.  H.  PorE. 

Carbon  dioxide  excreted  in  one  minute  by  one 
cm.  of  nerve  fibre.  G.  H.  Parker  (J.  Gen. 
Physiol.,  1925,  9,  191 — 195). — One  cm.  of  nerve-fibre 
from  the  lateral-line  nerve  of  the  dogfish  was  estimated 
to  excrete  an  average  of  4-2  X  10  s  mg.  of  carbon 
dioxide  per  min.  C.  P.  Stewart. 

Tissue  respiration.  O.  Warburg  (Biochem.  Z., 
1925,  163,  252). — A  comment  on  publications  by 
Dixon  and  Thurlow  (A.,  1920,  i,  1213)  and  Ahlgren 
(“  Zur  Kenntnis  der  tierischen  Gewebsoxydation,” 
1925).  E.  C.  Smith. 

Spirometer  method  of  studying  continuously 
the  gaseous  metabolism  of  man  during  and  after 
exercise.  K,  F u  resaw  a  (Proc.  Roy.  Soc.,  1926,  B, 
99,  148 — 154). — A  new  method,  including  a  specially 
designed  apparatus,  is  described  for  studying  con¬ 
tinuously  the  rapidly  altering  gaseous  metabolism  of 
man,  during  and  after  muscular  exercise. 

W.  O.  Ivekmack. 


Muscular  exercise,  lactic  acid,  and  supply 
and  utilisation  of  oxygen.  XIII.  Gaseous 
exchanges  of  restricted  muscular  exercise  in 
man.  K.  Furusawa  (Proc.  Roy.  Soc.,  1926,  B,  99, 
155 — 166). — The  gaseous  metabolism  occurring  during 
exercise,  involving  only  a  comparatively  small 
portion  of  the  total  musculature  of  the  human  body, 
sliows  certain  differences  as  compared  with  exercise 
involving  practically  the  whole  musculature.  The 
lactic  acid  formed  in  the  exercised  muscle  may  pass 
into  the  blood-stream  and  hence  to  the  other  muscles 
of  the  body.  In  this  way,  the  large  magnitude  of 
the  “  oxygen  debt  ”  observed  is  rendered  possible. 

W.  O.  Kermack. 

Muscular  exercise,  lactic  acid,  and  supply 
and  utilisation  of  oxygen.  XIV.  Relation  in 
man  between  oxygen  intake  during  exercise  and 
lactic  acid  content  of  the  muscles.  C.  N.  H.  Long 
(Proc.  Roy.  Soc.,  1926,  B,  99,  167 — 172). — During 
moderate  muscular  exercise  in  man,  the  concentration 
of  lactic  acid  in  the  muscle  as  measured  by  its  con¬ 
centration  in  the  blood  plasma,  with  which  it  is  in 
equilibrium,  is  proportional  to  the  square  root  of  the 
rate  of  oxidation  of  lactic  acid,  as  measured  by  the 
rate  of  oxygen  intake,  when  a  steady  state  has  been 
established.  This  result  agrees  with  that  previously 
obtained  for  isolated  muscle,  and  it  indicates  that  the 
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controlling  reaction  in  the  re-synthesis  of  glycogen 
from  lactic  acid  in  the  muscle  is  a  bimolecular  one. 

W.  0.  Kermack. 

Molecular  concentration  in  internal  fluids  of 
Ascidia  rnentula Mull.  M.  Duval  and  M. 
Prenant  (Compt.  rend.,  1926,  182,  96 — 98). — The 
blood  of  Ascidia  meniula,  Mull.,  has  pn  7-1,  a  f.  p. 
( — 2-08°)  lower  than  that  of  the  surrounding  sea¬ 
water  (—1-98°),  and  a  higher  content  of  sodium 
chloride  (3-47%)  than  the  sea -water  (3-3%). 

L.  F.  Hewitt. 

Body  fluids  of  the  honey-bee  larva.  II.  Con¬ 
stituents  of  the  blood  and  their  osmotic  effect. 
G.  H.  Bishop,  A.  P.  Briggs,  and  E.  Ronzoni  (J.  Biol. 
Chem.,  1925,  66,  77 — 88). — As  compared  with 
mammalian  blood,  the  blood  of  the  honey-bee  larva 
has  a  high  content  of  sugar  (which  falls  during 
pupation) ;  also  of  fats,  amino-acids,  potassium, 
calcium,  magnesium,  and  phosphorus ;  the  proteins, 
sodium,  chlorine,  and  total  salts  are  low.  The 
depression  of  the  f.  p.  of  larval  blood  was  0-86°  during 
feeding  and  0-75°  after  pupation ;  the  high  values  are 
chiefly  duo  to  the  large  amount  of  amino-acids,  and 
the  difference  in  the  two  periods  to  the  above- 
mentioned  reduction  of  sugar  on  pupation.  Since, 
on  adjusting  a  synthetic  solution  of  inorganic  salts, 
in  similar  concentrations,  to  the  of  the  blood, 
calcium  phosphate  was  precipitated,  it  is  assumed 
that,  in  the  blood,  part  of  the  calcium  is  in  the  form  of 
undissociated  compounds  of  calcium  carbonate  with 
amino-acids.  C.  R.  Harington. 

Conservation  of  red  corpuscles  in  vitt'o  and 
selective  sensitivity  to  poisons.  0.  Laves  (Bio- 
chcm.  Z.,  1925,  161,  416 — 443). — A  solution  is 
recommended  in  which  blood-corpuscles  may  be  kept 
for  some  time  without  haemolysis.  It  consists  of 
2/3  isotonic  salt  solution  (containing  0-9%  of  sodium 
chloride;  0-098%  of  potassium  chloride;  0-09S%  of 
calcium  chloride;  0-049%  of  sodium  hydrogen 
carbonate)  and  1/3  isotonic  (9-15%)  sucrose  solution. 
The  haemolytie  action  of  morphine,  methyl-  and  ethyl- 
morphine,  quinine,  and  codeine  in  solutions  containing 
various  anions  was  investigated.  H.  I.  Coombs. 

Reaction  of  potassium  ferricyanide  with  blood 
pigment.  M.  Nicloux  and  J.  Roche  (Compt.  rend., 
1925,  181,  823 — 826). — On  treatment  of  oxyhemo¬ 
globin  and  carboxyhaunoglobin  with  potassium 
ferricyanide  in  alkaline  solution  methamioglobin  is 
formed  and  oxygen  and  carbon  monoxide,  respectively, 
arc  liberated  in  proportions  indicating  that  methsemo- 
globin  contains  half  the  amount  of  oxygen  present  in 
oxyhaemoglobin  (cf  A.,  1925,  i,  993).  L.  F.  Hewitt. 

Haemoglobinogenous  pigments.  J.  Ober- 
zbimer  and  L.  Walker  (Virchow’s  Archiv,  1924, 
252,  33 — 38;  from  Chem.  Zentr.,  1925,  11,  310). — 
By  dissolving  liver  or  spleen  containing  hamiosiderin 
in  60%  potassium  hydroxide  and  subsequently 
diluting  with  water,  a  precipitate  consisting  principally 
of  ferric  hydroxide  together  with  some  organic  matter 
is  obtained.  In  amount,  it  is  roughly  proportional 
to  the  hiemosiderin  present.  Ferric  hydroxide  is 
deposited  in  living  tissues,  whore  it  may  be  adsorbed 


by  protein  and  lipoid  substances.  In  acid,  dying 
tissues  it  becomes  reduced  to  ferrous  hydroxide, 
which  then  becomes  diffused  as  ferrous  hydrogen 
carbonate,  from  which  ferric  hydroxide  is  again  formed 
in  the  presence  of  air.  Ferric  oxide  or  hajmosidcrin 
is  precipitated  in  large  amounts  in  the  superficial 
portions  of  fragments  of  liver  containing  hsomosiderin. 

G.  W.  Robinson. 

Inorganic  elements  associated  with  oxyhemo¬ 
globin  in  horse  blood.  A.  Desgrez  and  J. 
Metjnier  (Compt.  rend.,  1925,  181,  1029 — 1031;  cf. 
A.,  1923,  i,  409). — Oxyhannoglobin  -was  obtained 
from  horse  blood  by  defibrination,  separation  of  the 
red  cells  at  a  low  temperature  after  centrifuging, 
haemolysis  by  water  at  35°,  crystallisation  by  addition 
of  25%  of  ethyl  alcohol  and  cooling  to  a  low  temper¬ 
ature,  filtration,  drying,  and  recrystallisation  in  the 
same  manner.  After  the  second  recrystallisation,  the 
haemoglobin  dissolved  only  partly  in  25%  alcohol, 
leaving  a  brown,  amorphous  residue ;  the  soluble 
matter  was  precipitated  by  addition  of  more  ethyl 
alcohol.  The  various  fractions  were  burnt  in  a 
hydrogen  flame  and  the  flame  -was  examined  spectro- 
graphically.  A  considerable  amount  of  potassium 
together  with  iron,  lithium,  calcium,  sodium,  and 
traces  of  manganese  were  detected  in  the  first  crystal¬ 
line  crop  of  haemoglobin.  In  the  second  crop  of 
crystals,  the  potassium  had  decreased  considerably  in 
quantity,  -whilst  the  amounts  of  calcium  and  iron  were 
unchanged.  In  the  insoluble  portion  of  the  third 
crop,  lithium,  iron,  and  sodium  -were  detected,  but 
no  potassium  or  calcium.  In  the  portion  of  the 
third  crop  precipitated  by  alcohol,  calcium  but  no 
lithium  or  sodium  was  detected.  L.  F.  Hewitt. 

Tartarylhsemin.  S.  Ha  .mu  (Biochem.  Z.,  1925, 
163,  233 — 240). — By  the  action  of  tartaric  acid  in 
methyl  alcohol  on  haemoglobin,  a  dark  brown,  crystal¬ 
line  product,  m.  p.  250 — 300°  (decomp.),  containing 
C  64-93,  H  5-10,  N  9-79,  Fe  9-77%,  has  been  ob¬ 
tained.  By  analogy  with  formylhsemin,  this  sub¬ 
stance  is  considered  to  be  tartarylhcemin, 
[CaiH3104N4MeFcO]4. 

E.  C.  Smith. 

Ultrafiltration  of  serum.  B.  Brukner  and  P. 
Uhlenbruck  (Z.  Biol.,  1925,  83,  586 — 592). — The 
rate  of  filtration  through  a  Zsigmondy  ultra-filter  is 
increased  by  stirring.  A  magnetically-operated 
stirrer  is  briefly  described.  The  size  of  the  pores  in  a 
filter  is  reduced  by  prolonged  subjection  to  high 
pressures,  with  consequent  reduction  of  the  speed  of 
filtration.  On  this  account,  the  accurate  fraction¬ 
ation  of  proteins  by  ultrafiltration  is  very  difficult. 

H.  P.  Marks. 

Physico-chemical  properties  of  certain  serum 
constituents.  F.  Vles  and  A.  de  Cottlon  (Compt. 
rend.,  1925,  181,  1189 — 1191). — Human  serum  is 
subjected  to  cataphoresis  at  various  hydrogen-ion 
concentrations  and  treated  with  a  mixture  of  equal 
parts  of  ethyl  alcohol  and  acetone.  In  this  manner, 
flakes  and  a  powdery  precipitate  are  obtained.  In 
the  case  of  healthy  men  the  flakes  have  two  distinct 
isoelectric  points,  one  in  the  neighbourhood  of 
pB  5-5 — 6-5  and  another  at  11 — 12.  The  points 
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in  the  ease  of  'women  vary  with  their  physical  con¬ 
dition.  In  acute  infections  and  cancer,  the  flakes 
obtained  have  different  isoelectric  points  and  in  some 
cases  only  one  point  is  observed.  L.  F.  Hewitt. 

So-called  anion-deficit  in  blood-serum.  Deter¬ 
mination  of  the  dissociation  constant  and  con¬ 
centration  of  an  unknown  acid  present  in  serum. 
R.  Mond  and  H.  Netter  (Pfliiger’s  Archiv,  1925, 
207,  515 — 522;  from  Chcm.  Zentr.,  1925,  II,  315; 
cf.  A.,  1924,  i,  114). — The  alkali  of  blood  at  normal 
reaction  is  not  combined  with  serum  proteins.  The 
deficit  of  anionic  and  osmotically  active  substances  in 
the  serum  necessitates  the  assumption  of  the  exist¬ 
ence  of  a  hitherto  unknown  acid.  The  presence  in  the 
ultrafiltrate  from  ox-serum  of  an  acid,  or  mixture 
of  acids,  of  dissociation  constant  10'35  and  concentra¬ 
tion  1  /70 — 1  /120iV,  was  indicated  by  electrometric 
titration.  G.  W.  Robinson. 

Activity  of  sodium  in  serum.  L.  MicnAELis 
and  S.  Kawai  (Biochem.  Z.,  1925,  163,  1 — 7). — The 
determination  of  sodium  ion  in  scrum  by  means  of  a 
sodium  amalgam  electrode  gives  the  same  value  as 
the  determination  of  total  sodium  by  the  Kramer  and 
Gittleman  method  (A.,  1925,  i,  180).  It  is  concluded 
that  serum  proteins  have  no  effect  on  the  ionisation 
of  sodium.  E.  C.  Smith. 

Thiocyanate  content  of  human  serum.  H. 
Schreiber  (Biochem.  Z.,  1925,  163,  241 — 251). — In 
women  and  non-smoking  men,  the  thiocyanate  con¬ 
tent  varies  between  0-025  and  0-04  mg.%  of  the 
serum.  Smoking  causes  an  increase  to  three  times 
this  value.  Administration  of  thiocyanates  causes 
an  increase  to  thirty  times  the  normal  value,  the  level 
then  remaining  constant  while  administration  con¬ 
tinues.  On  cessation  of  treatment,  the  normal  level 
is  attained  only  after  2 — 3  weeks.  Variations  from 
the  normal  cannot  otherwise  be  correlated  with  the 
condition  of  the  subject.  E.  C.  Smith. 

The  pK'  of  the  Henderson-Hasselbalch 
equation  for  blood-serum.  G.  E.  Cullen,  II.  R. 
Keeler,  and  H.  W.  Robinson  (J.  Biol.  Chcm., 
1925,  66,  301 — 322).- — The  average  value  of  the  term 
2>K'  of  the  Henderson-Hasselbalch  equation,  deter¬ 
mined  by  observation  on  the  blood-serum  from 
fifteen  miscellaneous  pathological  cases,  was  6-095  at 
38°  and  6-183  at  20°,  the  temperature  coefficient  being 
therefore  — 0-005  per  1° :  similar  values  were  obtained 
from  normal  dog’s  blood-serum ;  the  constancy  of 
the  figures  derived  from  the  various  cases  with 
differing  protein  and  salt  contents  indicates  that 
variations  in  the  latter  have  no  measurable  effect  on 
the  value  of  pK' .  The  temperature  coefficient  of 
[BHC03]  is  —0-1  millimol.  per  l°at  constant  [H,,C03] 
and  —0-14  millimol.  per  1°  at  constant  pu. 

C.  R.  Harington. 

Charcoals  from  colloids.  R.  Ehrenberg  (Bio¬ 
chem.  Z.,  1925,  161,  339 — 347). — Blood  etc.  from 
animals  and  diseased  human  beings  was  converted 
into  charcoals  and  the  adsorptive  power  of  these 
measured.  H.  I.  Coombs. 


Simple  colorimetric  method  for  the  deter¬ 
mination,  and  a  contribution  to  the  physiology, 
of  the  sugar  of  the  blood.  I.  B.  Glassmann 
(Z.  physiol.  Chem.,  1925,  150,  16 — 43). — If  excess  of 
resorcinol  is  added  to  a  solution  of  dextrose  in  presence 
of  20%  hydrochloric  acid,  and  boiled  for  an  hour,  a 
yellow  solution  is  obtained,  the  colour  of  which,  at 
temperatures  above  60°,  is  a  linear  function  of  the 
dextrose  content  of  the  original  solution.  A  method 
of  blood-sugar  determination,  based  on  this  principle, 
yields  results  which  are  not  interfered  with  by  any  of 
the  other  reducing  substances  present  in  blood. 
Using  this  method,  45%  of  blood  samples  taken  from 
normal,  fasting  individuals  were  found  to  contain  no 
dextrose.  The  “  hypoglycsemic  ”  syndrome  following 
injection  of  insulin  is  not  due  to  a  lowering  of  the 
blood-sugar,  but  to  the  production  of  a  toxin  which 
may  be  neutralised  by  dextrose.  The  sugar  of  the 
blood  is  not  identical  with  ordinary  dextrose. 

H.  D.  Kay. 

Carbohydrate  utilisation.  I.  Rate  of  dis¬ 
appearance  of  dextrose  from  the  blood.  V.  du 
Vigneaud  and  W.  G.  Karr  (J.  Biol.  Chem.,  1925,  66, 
281 — 300). — Rabbits  which  have  fasted  for  some  days 
show  an  exaggerated  response  to  administration  of 
dextrose  in  that  the  blood-sugar  reaches  a  higher 
concentration  and  takes  longer  to  return  to  the 
normal  level.  Administration  of  fat  18  hrs.  previous 
to  the  test  exaggerates  this  effect  still  further,  but 
administration  of  dextrose,  and  still  more  of  protein, 
at  the  same  point  increases  the  tolerance  of  the  animal ; 
a  similar  increased  tolerance  is  induced  by  injection 
of  adrenaline  and  by  daily  administration  of  sodium 
hydrogen  carbonate,  but  insulin  has  the  reverse  effect, 
and  morphine,  although  it  raises  the  blood-sugar  to 
the  same  extent  as  adrenaline,  has  no  effect  in 
improving  the  tolerance  of  the  fasting  rabbit. 

C.  R.  Harington. 

Normal  variations  of  the  inorganic  phosphate 
of  blood.  R.  E.  Havard  and  G.  A.  Reay  (Biochem. 
J.,  1925,  19,  8S2 — 887). — There  is  a  rise  of  inorganic 
phosphate  during  sleep  even  by  day.  The  seasonal 
variation  in  average  normal  blood  was  observed  to  be 
from  2-9  mg.  of  phosphorus  per  100  c.c.  in  January 
to  40  mg.  per  100  c.c.  in  August.  The  best  normal 
results  of  the  inorganic  phosphate  of  the  blood  are 
obtained  early  in  the  day  when  the  subject  is  seated. 
A  micro-adaptation  of  Briggs’  method  was  employed 
in  this  investigation.  S.  S.  Zilva. 

Acid-combining  power  of  the  blood  of  healthy 
and  diseased  childxen.  J.  Csat6  and  G.  Miital- 
ovres  (Biochem.  Z.,  1925,  161,  459 — 464). — The  acid¬ 
combining  power  of  blood  and  plasma  (cf.  A.,  1925,  i, 
188)  was  investigated.  In  healthy  children,  the 
blood  has  twice  the  combining  power  of  the  plasma, 
and  the  combining  power  varies  with  the  red  corpuscle 
content.  In  anaemia  and  icterus  the  value  is  low. 

H.  I.  Coombs. 

Quantitative  changes  in  blood-sugar  and  blood 
lactic  acid  in  canine  anaphylaxis.  M.  Mc¬ 
Cullough  and  F.  I.  O’Neill  (J.  Infect.  Dis.,  1925, 
37,  225). — Canine  anaphylactic  shock  is  accompanied 
by  a  rapid  rise  in  the  sugar  content  of  the  blood, 
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reaching  a  maximum  in  20  min.  of  nearly  twice  the 
normal  value.  After  the  first  15  min.  the  curve  thus 
obtained  is  identical  with  the  blood-sugar  curve 
obtained  by  intravenous  injection  of  a  quantity  of 
dextrose  equivalent  to  the  estimated  glycogen  con¬ 
tent  of  the  liver.  The  lactic  acid  increases  during 
anaphylactic  shock,  the  maximum  of  twice  the  normal 
value  being  reached  within  30  min. 

Chemical  Abstracts, 

Toxicity  of  serum,  left  in  contact  with  starch. 
A.  LumiAre  and  H.  Couturier  (Compt.  rend.,  1926, 
182,  89 — 91). — The  toxicity  of  serum  left  in  contact 
with  starch  is  due  to  a  finely-divided  suspension  which 
does  not  turn  blue  with  iodine  and  which  is  removed 
by  long  centrifuging.  L.  F.  Hewitt. 

Immunological  properties  of  alcohol-soluble 
vegetable  proteins.  IX.  Biological  reactions 
of  vegetable  proteins.  J.  H.  Lewis  and  H.  G. 
Wells  (J.  Biol.  Chem.,  1925,  66,  37— 4S).— Com¬ 
plement  fixation  and  anaphylactic  tests  indicate  a 
close  relationship  between  the  alcohol-soluble  proteins 
from  the  different  species  of  the  wheat  family  on  the 
one  hand,  and  between  those  from  several  species  of 
maize  on  the  other,  but  no  inter-relationship  between 
the  two  groups.  C.  R.  Haringtox. 

Antigenic  properties  of  haemoglobin.  W. 
Engelhardt  (Biochem.  Z.,  1925,  163,  187 — 196). — 
The  addition  to  rabbit  serum  of  dog’s  haemoglobin 
to  which  the  animals  have  previously  been  immunised 
results  in  the  formation  of  a  precipitate  in  which  the 
haemoglobin  may  be  determined  and  thus  serve  as  an 
index  of  the  amount  of  antibody  in  the  serum.  The 
values  vary  between  0-02  mg.  and  0-07  mg.  of  haemo¬ 
globin  perO-1  c.c.  of  serum.  Variation  in  the  method 
of  preparation  and  repeated  crystallisation  of  the 
haemoglobin  have  very  little  effect  on  its  action  on 
the  immune  serum.  Heating  at  70°  for  30  min.  has 
no  effect  on  the  power  of  the  immune  scrum  to  pre¬ 
cipitate  haemoglobin.  The  action  of  the  immune 
serum  is  not  rigidly  specific,  since  a  small  quantity 
of  sheep-haemoglobin  is  precipitated. 

E.  C.  Smith. 

Conversion  products  of  the  pigments  of  flesh 
and  blood.  VII.  Muscle  pigment  and  Mac- 
Munn's  myohaematin.  O.  Schumm  (Z.  physiol. 
Chem.,  1925,  149,  111 — 149). — The  differences 

observed  by  Morncr  and  Gunther  between  the 
spectrum  of  a  freshly-prepared  aqueous  extract  of 
muscle  (myochrome  solution)  and  that  of  an  oxyhemo¬ 
globin  solution  arc  confirmed.  In  the  muscle  of 
pigeons  immediately  after  death,  besides  myochrome 
there  is  a  small  quantity  of  a  pigment  which  gives  a 
similar  spectrum  to  luemochromogen,  with  a  well- 
marked  absorption  band  about  550  gp.  MacMunn’s 
“  dominant  band  of  myohaematin  ”  is  also  visible  if 
sections  of  suitable  thickness  are  employed,  but  in 
water  extracts  the  pigment  has  only  been  detected  if 
the  muscle  was  kept  \ — 1  hr.  before  extracting.  The 
complete  spectrum  of  the  pigment,  for  which  the  name 
myochromogen  is  suggested,  consists  in  a  very  dark, 
symmetrical  band  at  549-5  gp  and  a  weaker  one  at 


about  SlOgp.  The  altered  position  of  the  bands  dis¬ 
tinguishes  the  spectrum  from  that  of  haemochromogen. 
Myochromogen  can  be  converted  into  myatin 
(supposed),  but  the  myochromogen  spectrum  re¬ 
appears  in  alkaline  solution  when  hydrazine  hydrate 
is  added.  The  identity  of  myatin  and  MacMunn’s 
myohaematin  is  not  considered  proved.  Myatin  in 
the  presence  of  much  myochrome,  oxyhaemoglobin, 
or  methaemoglobin  can  easily  be  overlooked,  but 
small  quantities  incapable  of  recognition  in  the 
spectrum  can  easily  be  detected  by  conversion  into 
myochromogen.  It  is  concluded  that  muscle  from 
pigeons  immediately  after  death  contains  very  little 
free  myatin  or  myochromogen,  but  these  are  found  in 
increasing  quantities  in  aqueous  extracts  prepared 
some  time  after  death.  No  proof  has  been  found  of 
the  presence  of  myatin  or  myochromogen  in  quantity 
in  the  living  muscle  of  dogs  or  pigeons.  MacMunn’s 
idea  that  fresh  muscle  (breast)  of  the  pigeon  contains 
only  or  almost  only  myohaematin,  is  erroneous. 
Myochromogen  is  found  together  with  other  pigments 
in  the  flesh  juices  obtained  by  the  Struve-MacMunn 
“  ether  method.”  The  extracts  from  flesh  after 
leaving  it  to  decompose  at  37°  or  50°  over  long 
periods  contain  a  pigment  like  haemochromogen, 
which  gives  a  spectrum  like  myochromogen  and  (for 
the  present)  cannot  be  distinguished  from  it .  Pyridine 
extracts  from  the  fresh  muscle  of  pigeons  give  the 
same  hcemochromogcn  reaction  with  hydrazine  as  is 
given  by  a-hacmatin.  No  definite  proof  has  been 
found  of  the  presence  of  coprohacmatin  in  the  fresh 
muscle  of  pigeons  or  of  calves.  A.  Coulthard. 

New  porphyrin.  H.  M.  Fox  (Nature,  1926,  117, 
49 — 50). — Although  the  haematin  of  haemoglobin  and 
that  of  chlorocruorin  both  contain  iron,  the  former 
has  a  different  porphyrin  from  the  latter,  the  axes 
of  the  bands  of  the  two  porphyrins  obtained  by 
Nencki’s  method  being,  respectively,  593,  549,  and 
613,  553  [41  in  dilute  (1  :  3)  hydrochloric  acid.  When 
a  modification  of  Laidlawr’s  procedure  for  the  prepar¬ 
ation  of  porphyrin  was  employed,  the  porphyrin  from 
chlorocruorohaematin,  which  is  soluble  in  chloro¬ 
form,  gives  bands  situated  considerably  on  the  red 
side  of  those  from  ooporphyrin  or  porphyrin  from 
hcemin.  A.  A.  Eldridge. 

Ageing  process.  R.  Ehrenberg  (Biochem.  Z., 
1925,  164,  175 — 182). — Comparative  analysis  of 
human  livers  and  brains  of  the  same  and  different 
ages  appear  to  give  periodicity  with  age  in  the  values 
obtained  for  the  alcohol-ether  extract  (%  dry  weight), 
for  the  total  nitrogen  and  phosphorus  of  the  extract 
and  of  the  residue,  and  for  the  content  of  the  hydrolysed 
extract  in  ammonia,  monoamino-nitrogen,  melanoidin, 
total  nitrogen  of  diamino-aeids  and  cystine,  arginine, 
cystine,  histidine,  and  lysine.  Similar  results  are 
obtained  in  the  comparative  analysis  of  six  batches 
of  whole  mice  of  age  0,  4,  1,  3,  8,  and  24  months,  the 
material  of  the  mice  of  the  same  age  being  mixed 
to  equalise  individual  variations.  Comparative 
values  are  obtained  also  for  the  liver,  brain,  and 
kidney  of  a  female  rabbit  and  the  corresponding 
organs  of  its  litters  of  age  six  w-eeks  and  six  months, 

P.  W.  Clutterbuck. 
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Chemical  topography  of  the  brain.  I.  Lipins 
and  total  nitrogen  of  the  human  cortex.  H. 
Gorodisskay  (Biochem.  Z.,  1925,  164,  446 — 480). — 
The  chemical  differences  between  functionally  different 
areas  are  most  marked  with  regard  to  cholesterol 
content,  and  also  the  content  in  alcohol-extractable 
lipins  (cerebrosides  and  saturated  phospholipins), 
total  nitrogen,  and  the  phosphorus  of  the  unsaturated 
phosphatides.  The  richest  in  lipins  and  total  nitrogen 
is  the  motor  area  (ascending  frontal  gyrus),  the 
poorest  is  the  anterior  association  centre  (frontal  pole), 
occupying  an  intermediate  position  arc  the  psycho- 
sensorial  areas  (cuneus  and  ascending  parietal  gyrus). 
Corresponding  areas  of  the  right  and  left  hemispheres 
differ  considerably  in  constitution.  Above  the  age 
of  fifty,  cholesterol  increases  and  total  nitrogen  and 
the  phosphorus  of  the  unsaturated  phosphatides 
decrease.  Alterations  due  to  sex  and  age  are  most 
pronounced  at  the  occipital  pole.  E.  C.  Smith. 

Hydrogen-ion  concentration  and  oxidation- 
reduction  potential  of  the  cell-interior  before  and 
after  fertilisation  and  cleavage.  Micro-injection 
study  on  marine  eggs.  J.  Needham  and  D.  M. 
Needham  (Proc.  Roy.  Soc.,  1926,  B,  99, 173 — 19S). — 
Both  the  pa  and  rn  (reduction  potential)  of  certain 
marine  eggs,  studied  by  the  method  of  micro-injection 
of  indicators,  show  a  remarkable  constancy,  the 
former  being  in  the  neighbourhood  of  6-6  and  the 
latter  varying  from  19  to  22,  and  both  remain  con¬ 
stant  during  fertilisation  and  also  during  the  initial 
cell  divisions.  Asphyxia  has  no  influence  on  the 
values  found,  and  although  during  cytolysis  the 
pa  decreases  to  between  4  and  5,  the  ra  does  not 
appear  to  change.  The  results  do  not  agree  with 
those  obtained  by  the  method  of  vital  staining. 

W.  0.  Kermack. 

Physiology  of  plain  muscle.  IV.  Lactic  acid 
content  of  plain  muscle  under  various  conditions. 
C.  L.  Evans  (Biochem.  J.,  1925,  19,  1115 — 1127). — 
Lactic  acid  is  present  in  small  amount  in  “  resting  ” 
plain  muscle  (0  03 — 0  08%;  the  larger  amounts  in 
mammalian  tissue).  It  increases  when  the  muscle  is 
made  to  contract,  but  the  maximum  is  never  so  high 
as  in  skeletal  muscle  from  the  same  species.  Treatment 
which  in  skeletal  muscle  produces  rigor  raises  the 
lactic  acid  content  in  plain  muscle.  When  placed  in 
solutions  of  phosphates,  the  lactic  acid  production  is 
much  greater  when  the  pa  of  the  solution  is  9  than 
when  it  is  4-5.  The  rate  of  lactic  acid  formation  in 
disodium  hydrogen  phosphate  solutions  is  accelerated 
by  the  presence  of  arsenates.  The  rate  of  acid 
production  is  much  the  same  in  0-8%  sodium  hydrogen 
carbonate  solution  as  in  disodium  hydrogen  phosphate 
solution.  Lactic  acid  rapidly  accumulates  in  plain 
muscle  under  anaerobic  conditions,  but  scarcely  at 
all  in  the  presence  of  oxygen.  The  glycogen  content 
of  plain  muscle  is  small.  The  lactacidogen  content 
of  the  muscle  of  the  tortoise  stomach  (autumn) 
corresponds  with  about  0-15%  of  lactic  acid. 

S.  S.  ZlLVA. 

Liver  function.  I.  Determination  of  bile 
acids  and  pigments  in  duodenal  contents.  C.  W. 

McClure,  E.  Vance,  and  M.  C.  Greene  (Boston 
Med.  Surg.  J.,  1925,  192,  431— 433).— The  bile  acids 


are  determined  colorimetrically  by  means  of  fur- 
furaldehyde  and  sulphuric  acid,  and  the  pigments 
similarly  with  sodium  sulphite  and  glacial  acetic 
acid.  Optimal  conditions  are  given,  but  neither 
reaction  is  specific.  Chemical  Abstracts. 

Elementary  composition  of  hair.  Z.  Stary 
(Z.  physiol.  Chem.,  1925,  150,  202 — 204). — Human 
hair  which  has  been  previously  washed  and  extracted 
with  alcohol  and  ether,  then  treated  with  pepsin  and 
trypsin  to  remove  any  traces  of  hydrolysable  protein, 
washed  and  dried,  has  a  very  constant  carbon, 
hydrogen,  and  nitrogen  content.  There  is  little 
difference  between  men’s  and  women’s  hair.  Average 
figures  are  C  50-3,  H  6-6,  N  16-3%.  H.  D.  Kay. 

Keratin  substances  of  human  skin.  H. 
Mensciiel  (Arch.  exp.  Path.  Pharrn.,  1925,  110, 

1 — 45). — Human  nail  swells  almost  equally  (25 — 35%) 
in  water  and  various  acids,  but  alkalis,  especially 
potassium  hydroxide,  and  the  alkali  hydrogen 
sulphides,  produce  a  much  increased  swelling. 
Ammonium  and  calcium  hydroxides  have  only  a 
feeble  effect.  Similarly,  hair  is  rendered  more 
extensible  and  less  tenacious  by  the  action  of  alkalis, 
due  to  the  swelling  of  the  keratin  constituents.  If 
the  alkali  is  washed  out,  the  hair  returns  almost  to 
its  original  condition.  Tanning  agents,  especially 
formaldehyde,  render  hair  brittle. 

In  alkalis  skin  loses  its  elasticity,  due  to  the  swelling 
of  the  keratin  constituents.  Acids,  however,  which 
have  little  or  no  action  on  the  keratin  constituents, 
cause  rapid  swelling  and  peptisation  of  the  albumoses 
contained  in  the  reticular  layer,  and  the  skin  assumes 
a  glassy  appearance.  H.  P.  Marks. 

I.  Colour  reaction  for  disulphides.  II. 
Sulphydryl  reaction  of  skin.  E.  Walker  (Bio¬ 
chem.  J.,  1925,  19,  10S2— 1084,  1085— 1087).— I.  To 
the  solution  to  be  tested  a  few  drops  of  5%  aqueous 
sodium  nitroprusside  are  added,  followed  by  3 — 5 
drops  of  10%  aqueous  potassium  cyanide.  If  the 
disulphide  is  present  in  high  concentration,  the  colour, 
a  deep  magenta,  develops  immediately ;  if  present  in 
low  concentration,  there  is  a  delay  of  a  few  minutes. 
The  concentration  1  :  10000  is  about  the  limit  of 
sensitivity-  of  the  reaction.  Sulphydryl  compounds 
give  an  instantaneous  colour.  A  few  illustrations  of 
the  applicability  of  the  colour  test  are  given. 

II.  No  evidence  could  be  obtained  that  the  nitro¬ 

prusside  reaction  of  skin  is  due  to  the  presence  of 
glutathione  (A.,  1925,  i,  ISO).  It  is  suggested  that 
the  reaction  is  due  to  the  presence  of  a  substance 
similar  to  or  identical  with  the  thermostable  sulp¬ 
hydryl  constituent  of  muscle.  The  skin  rapidly 
loses  its  sulphydryl  reaction  under  the  influence  of 
allyl  thiocarbimide.  S.  S.  Zilva. 

Spermine.  H.  W.  Dudley  and  0.  Rosenheim 
(Biochem.  J.,  1925,  19,  1034 — 1036). — Spermine  is 
identical  with  museulamine,  neuridine,  and  gerontine, 
bases  which  have  been  obtained  from  calf’s  muscle, 
human  brain,  and  dog’s  liver,  respectively,  by  earlier 
workers.  The  yields  of  spermine  obtained  from  various 
animal  tissues  and  yeast  are  tabulated.  It  is  absent 
from  bull’s  semen,  ox  blood,  cow’s  milk,  and  hen’s 
egg.  Spermine  cannot  replace  vitamin-i?  or  the 
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antincuritic  vitamin  (as  tested  on  pigeons).  Spermine 
phosphate  docs  not  function  as  a  co-enzyme  in  alcoholic 
fermentation.  S.  S.  Zilva. 

Oils  from  sharks  and  rays.  A.  Rogers. — See 
B.,  1920,  19. 

Solubility  of  tertiary  calcium  phosphate  in 
cerebrospinal  fluid.  L.  E.  Holt,  jun.  [with  I. 
Gittleman]  (J.  Biol.  Chem.,  1925,  66,  23 — 28;  cf. 
A.,  1925,  i,  1209). — The  reduction  in  the  calcium  and 
phosphorus  concentration  in  human  cerebrospinal 
fluid  brought  about  by  prolonged  shaking  in  contact 
with  tertiary  calcium  phosphate  indicates  that,  as  in 
the  case  of  blood-serum,  the  fluid  is  normally  super¬ 
saturated  with  this  salt  to  the  extent  of  at  least 
200%.  The  true  solubility  product  in  cerebrospinal 
fluid  is  less  than  10~28,  being  thus  much  lower  than  in 
serum.  It  is  suggested  that  the  lack  of  agreement 
between  the  observed  ratios  of  the  diffusible  ions  of 
the  serum  to  those  of  the  cerebrospinal  fluid  with  the 
ratios  demanded  by  the  Donnan  equilibrium  may  be 
due  to  the  fact  that  the  latter  theory  is  concerned,  not 
with  stoicheiometric  ionic  concentrations,  but  with 
ionic  activities,  and  that  in  serum,  owing  to  the 
relatively  high  concentration  of  multivalent  protein 
ions,  the  activity  coefficients,  particularly  of  the  multi¬ 
valent  inorganic  ions,  will  be  much  reduced. 

C.  R,  Harikgtox. 

Properties  and  origin  of  lymph.  XI.  In¬ 
fluence  of  specific  lymphagogues  on  the  activity 
of  the  liver,  detected  by  acetone  formation.  Y. 
Abe  (Biochcm.  Z.,  1925,  165,  312— 322).— When  the 
surviving  liver  of  rats  and  guinea-pigs  is  perfused  with 
blood  containing  butyric  acid,  addition  of  lymph¬ 
agogues  (leech  extract,  peptone,  extract  of  crab’s 
muscle)  causes  considerable  increase  in  acetone 
formation.  This  favours  the  view  that  lymphagogues 
stimulate  the  activity  of  the  liver  cells. 

P.  W.  Clutterbuck. 

Influence  of  certain  salts  on  the  yield  and 
composition  of  milk.  A.  T.  R.  Mattick  and  N.  C. 
Wright  (Biochem.  J.,  1925,  19,  915 — 920). — Calcium 
chloride,  ammonium  chloride,  sodium  hydrogen 
carbonate,  or  disodium  hydrogen  phosphate  when 
administered  to  cows  does  not  alter  the  plasma  calcium 
content,  nor  does  such  treatment  alter  the  composition 
of  the  milk.  The  administration  of  ammonium 
chloride  (1C  oz.)  causes  an  almost  complete  suppression 
of  the  milk  yield,  accompanied  in  its  later  stages  by  a 
temporary  increase  in  the  concentration  of  the  con¬ 
stituents  of  the  milk.  S.  S.  Zilva. 

Variation  of  the  amount  of  nitrogenous 
material,  particularly  urea,  in  the  saliva.  A. 
Desgrez,  R.  Mooo,  and  (Mme.)  L.  Gabriel  (Compt. 
rend.,  1925,  181,  755 — 757). — Normal  saliva  contains 
from  59  to  197  mg.  of  urea  per  litre.  When  the  secre¬ 
tion  is  stimulated,  mechanically  or  chemically  (citric 
acid),  the  urea  content  varies  from  23  to  164  mg./litre, 
whilst  with  people  suffering  from  uraemia  the  stimu¬ 
lated  secretion  contains  from  330  to  1140  mg./litre.  In 
uraemia,  the  ratio  of  nitrogen  in  the  form  of  urea  to  total 
nitrogen  in  the  saliva  is  about  0-27,  compared  with 


0-16  for  normal  people.  In  all  cases,  the  urea  is 
destroyed  by  enzymic  action  if  the  saliva  is  kept. 

W.  Hume-Rothery. 

Menotoxin.  K.  Klaus  (Biochem.  Z.,  1925,  163, 
41 — 50). — Choline  in  sweat  is  not  derived  from  the 
breakdown  of  phosphatides  in  the  glands,  but  is 
secreted  in  the  free  form.  On  the  first  day  of  men¬ 
struation  and  on  the  preceding  day  women  excrete 
nearly  fifty  times  as  much  choline  in  the  sweat  than 
in  the  intermediate  period.  E.  C.  Smith. 

Presence  of  rare  elements  in  the  food  and 
excretions  of  man.  R.  Berg  (Biochem.  Z.,  1925, 
165,  461 — 462). — Foodstuffs  often  contain  traces  of 
manganese, zinc,  nickel,  cobalt,  copper, and  lead.  Silicic 
and  titanic  acids  are  always  detectable  in  urine. 

P.  W.  Clutterbuck. 

Arsenic  content  of  urine.  I  and  II.  I.  Bang 
(Biochem.  Z.,  1925,  165,  364—376,  377— 410).— I.  A 
modification  of  the  author’s  method  (this  vol.,  39)  is 
found  to  be  satisfactory  for  the  determination  of 
arsenic  in  urine,  the  limits  being  ±0-05  mg.  As  per 
litre.  The  detection  by  the  method  of  a  small  amount 
of  arsenic  in  normal  urine  is  not  due  to  the  presence 
of  traces  of  substances  which  by  using  up  iodine  titrate 
as  arsenic,  since  Bamberg’s  micro-method  gives  the 
same  results.  In  order  to  decide  whether  arsenic  is 
lost  during  the  determination  as  volatile  organic 
compounds,  known  amounts  of  cacodylic  acid, 
atoxyl,  and  salvarsan  were  determined  both  in  aqueous 
solution  and  in  urine.  Providing  the  salvarsan  is  dried 
to  constant  weight,  all  three  substances  were  deter¬ 
mined  with  the  same  accuracy  as  inorganic  arsenic. 
Arsenic  in  the  urine  of  a  large  number  of  hospital 
patients  on  the  same  diet  was  determined.  In  16% 
of  the  cases,  no  arsenic  was  present ;  in  43%,  0-01 — 0-06 
mg.  As  per  litre;  in  33%,  007 — 0-20;  in  S%,  0-21 — 
0-69.  In  four  cases,  the  physiological  variation  in 
urinary  arsenic  over  periods  of  4 — 6  days  was  from 
0  to  0-23  mg.  As  per  litre. 

II.  Existing  knowledge  of  the  arsenic  content  of  a 
large  number  of  food  materials  is  summarised  and 
greatly  amplified  by  further  determination.  Arsenic 
administered  by  mouth  to  man  and  animals  quickly 
appears  in  the  urine  and  to  a  greater  extent  than  was 
previously  supposed,  the  amount  excreted  varying 
directly  with  the  dose.  The  rate  at  which  it 
leaves  the  organism  varies  greatly  in  different  in¬ 
dividuals.  A  considerable  amount  of  arsenic  is 
retained  and  appears  to  be  absorbed  by  various 
organs,  chiefly  the  liver  and  kidney,  and  is  then  very 
slowly  excreted.  In  acute  poisoning,  the  liver,  intestine, 
and  kidney  are  chiefly  affected,  but  in  chronic  poison¬ 
ing  chiefly  the  nervous  system.  The  arsenic  content 
of  bone  was  investigated  in  one  case  only,  but  the 
quantity  found  was  much  greater  than  expected. 

P.  W.  Clutterbuck. 

Concentration  of  chlorides  in  glomerular 
urine  of  frogs.  J.  T.  Wearn  and  A.  N.  Richards 
(J.  Biol.  Chem.,  1925,  66,  247 — 273). — By  means  of 
the  nephelometric  method  of  Richards  and  Wells 
(A.,  1904,  ii,  287),  the  concentration  of  chlorides  has 
been  determined  in  the  fluid  withdrawn  directly  from 
the  Bowman  capsule  of  the  frog’s  kidney  (cf.  Amer.  J. 
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Physiol.,  1924,  71,  209).  Amounts  of  chlorine  of  the 
order  of  0-005  mg.  could  be  determined  with  an 
average  error  of  ±2-3%.  Comparison  of  the  figures 
so  obtained  with  simultaneous  determinations  of  the 
chlorides  in  the  bladder  urine  indicates  that  the  con¬ 
centration  of  the  latter  is  always  much  lower  than  that 
in  the  glomerular  fluid ;  this  affords  direct  evidence 
that  chlorides  are  reabsorbed  during  passage  of  the 
urine  through  the  renal  tubules ;  this  condition 
obtains  even  when  the  concentration  of  chlorides  in 
the  blood-plasma  has  been  doubled  by  injection  of 
sodium  chloride.  The  chloride  concentration  in  the 
glomerular  fluid  was  constantly  higher  than  that  in 
the  blood-plasma;  the  glomerular  fluid  is  therefore 
not  derived  from  the  blood-plasma  by  a  simple 
process  of  filtration ;  it  is  pointed  out  that  the  Donnan 
equilibrium  must  play  a  part  in  the  distribution  of 
ions  between  plasma  and  glomerular  fluid,  and  this 
may  account  in  part  for  the  observed  differences. 

C.  R.  Harington. 

Melanogen.  P.  Saccardi  (Atti  R.  Accad. 
Lincei,  1925,  [vi],  2,  346 — 349). — An  unstable 

melanogen  has  been  isolated,  by  means  of  its  diazo¬ 
derivative,  from  the  melanotic  urine  of  rabbits 
injected  with  pyrrole.  The  properties  of  the 
melanogen  diazo-compound  are  quite  different  from 
those  of  bisdiazopyrrole,  indicating  that  the  pyrrole 
docs  not  pass  unchanged  into  the  urine.  The  chemical 
behaviour  of  the  melanogen  suggests  that  it  is  possibly 
a  polymerised  hydroxy-derivative  of  pyrrole,  the 
oxidation  of  the  pyrrole  occurring  in  the  system,  and 
not  as  a  result  of  the  action  of  enzymes  in  the  urine. 

F.  G.  Tryhorn. 

Production  of  volatile  fatty  acids  in  the 
intestinal  tract  of  calves  fed  whole  milk  or  cereal 
gruel.  L.  C.  Norris  (Cornell  Agric.  Exp.  Sta.  Mem., 
1925,  90,  1 — 32). — Acetic  and  propionic  acids  in 
approximately  equal  proportions,  and  very  slight 
traces  of  butyric  acid,  were  found  in  the  faeces  of 
growing  calves ;  ethyl  alcohol,  and  occasional  small 
quantities  of  propyl  alcohol,  were  also  present.  A 
much  greater  excretion  of  acid  was  observed  with  the 
cereal  gruel  diet  than  with  whole  milk. 

Chemical  Abstracts. 

Influence  of  ethyl  i-hydroxystearate  on 
acidosis.  R.  West  and  E.  M.  Benedict  (J.  Biol. 
Chcm.,  1925,  66,  139 — 144). — The  substitution  of 
ethyl  i-hydroxystearate  for  an  equivalent  amount 
of  fat,  in  the  diet  of  normal  individuals  suffering  from 
artificial  fat  acidosis,  caused  a  marked  fall  in  the 
excretion  of  acetone.  This  may  indicate  that  the 
physiological  oxidation  of  this  compound  involves  the 
intermediate  formation  of  a  fatty  acid  with  an  odd 
number  of  carbon  atoms,  which,  in  its  further  oxidation, 
would  not  give  rise  to  acetoacetic  acid. 

C.  R.  Haringtox. 

Amyloid.  F.  Paylica  (Biol.  Listy,  1924,  10, 
250 — 264;  from  Chem.  Zcntr.,  1925,  II,  318). — The 
origin  of  amyloid  is  attributed  to  proteins  which  occur 
in  chronic  suppuration,  and  to  the  accumulation  of 
sulphuric  acid,  which  appears  to  be  the  actual  cause 
of  the  pathological  condition,  together  with  the 


inability  of  the  tissue  to  eliminate  the  accumulated 
sulphur.  G.  W.  Robinson. 

Iron  in  anaemia.  C.  S.  Williamson  and  H.  N. 
Ets  (Arch.  Intern.  Med.,  1925,  36,  333 — 354). — In 
the  case  of  rats  and  dogs,  iron  lactate  given  by  the 
mouth,  or  iron  citrate  given  subcutaneously  or 
intravenously,  neither  increased  the  haemoglobin 
content  of  the  blood  above  the  normal  nor  accelerated 
the  return  to  the  normal  of  artificially  reduced 
haemoglobin  values.  Chemical  Abstracts. 

Naturally-occurring  porphyrins.  XVIII. 
Chemical  findings  in  a  case  of  porphyrinuria. 

H.  Fischer,  H.  Hilmer,  F.  Linder,  and  B.  PIitzer 

(Z.  physiol.  Chem.,  1925,  150,  44 — 101). — A  post¬ 
mortem  examination  of  a  congenital  porphyrinic 
was  made,  and  porphyrins  were  found  in  most  of 
the  organs.  Uroporphyrin  was  isolated  with  some 
difficulty  from  the  bones.  In  the  bone  marrow,  both 
eopro-  and  uro-porphyrin  were  found,  the  former  in 
larger  quantity  than  the  latter,  but  in  the  long  bones 
freed  from  the  marrow  no  definite  evidence  of  the 
presence  of  coproporphyrin  was  obtained.  Copper 
salts  of  porphyrins  were  found  in  various  parts  of  the 
body.  The  bile  contained  large  amounts  of  copro¬ 
porphyrin.  In  the  blood  was  found  coproporphyrin, 
but  no  uroporphyrin.  The  intestine  contained  no 
uroporphyrin,  but  large  quantities  of  coproporphyrin, 
which  agrees  with  the  pre-tnortem  findings  of  no 
uroporphyrin  in  the  fieces.  Along  with  copro¬ 
porphyrin  the  spleen  contained  two  other  pigments, 
possibly  hitherto  undcscribed,  one  of  which  is 
volatile.  Uroporphyrin  was  found  also  in  the  liver 
and  kidney.  The  musculature  contained  pigments  in 
small  amounts  only.  These  consisted  of  copropor¬ 
phyrin  and  Kammercr’s  porphyrin,  but  no  copro- 
hsemin.  The  bone  marrow  appears  to  be  the  principal 
scat  of  porphyrin  formation.  Probably  normal 
hsemin  is  here  transformed  into  Kammercr’s  por¬ 
phyrin,  and  then  into  coproporphyrin  and  uropor¬ 
phyrin.  The  relation  of  these  new  findings  to  the 
physiology  and  pathology  of  blood  pigments  is 
discussed.  H.  D.  Kay. 

Isolation  of  methylated  guanidines  from  urine 
in  parathyroid  tetany.  J.  Kuhnau  (Arch.  exp. 
Path.  Pharm.,  1925,  110,  76 — 88). — In  two  cases  of 
parathyroid  tetany,  a  much  increased  excretion  of 
methylated  guanidines  was  observed.  They  con¬ 
sisted  of  methyl-  and  dimethyl-guanidines  and  when 
injected  into  mice  produced  typical  fatal  symptoms. 

H.  P.  Marks. 

Wild  silk-moth,  Dictyoploca  japonica,  Moore. 

I.  Chemical  development  in  growth.  O. 

Shinoda  (Mem.  Coll.  Sci.  Kyoto,  1925,  A,  9,  225 — 
235). — Caterpillars  ( Dictyoploca  japonica)  fed  on 
chestnut  leaves  have  a  constant  chemical  composition 
until  becoming  pupae,  when  the  ash  content,  moisture 
content,  chitin  content,  and  aqueous  extract  decrease 
sharply  and  the  total  nitrogen  content  and  ether 
extract  increase.  When  the  pupae  become  moths  the 
ether  extract  decreases,  whilst  the  aqueous  extract 
increases.  L.  F.  Hewitt. 
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Metamorphosis  of  insects.  II.  Apparatus  for 
investigation  of  the  gaseous  metabolism  of 
small  animals.  J.  Heller  (Biochem.  Z.,  1925, 
165,  411 — 419). — The  apparatus  is  described  and  used 
for  determination  of  the  gaseous  metabolism  of 
pupating  caterpillars.  The  oxygen  utilisation  is, 
during  the  restless  stage,  about  60  C.C./24  hrs.,  during 
the  next  three  days  falling  to  40  c.c.,  and,  after  move¬ 
ment  stops,  decreasing  fairly  rapidly  to  10  c.c. 

P.  W.  Clutterbuck. 

Effect  of  addition  of  ternary  foodstuffs  to 
milk  on  nitrogen  retention  during  growth. 
E.  F.  Terroine  and  A.  M.  Mendler  (Compt.  rend., 
1925,  181,  1176— 1179). — Young  pigs  fed  on  whole 
milk  show  a  higher  proportional  nitrogen  retention 
than  those  fed  on  skimmed  milk,  those  fed  on  whole 
milk  with  added  cream  higher  still,  and  those  fed  on 
whole  milk  with  added  carbohydrates  the  highest  of 
all.  These  effects  are  intensified  if  the  diets  be  con¬ 
tinued  for  several  weeks.  L.  F.  Hewitt. 

Nutritive  value  of  wheat.  I.  Effect  of 
variation  of  sodium  in  a  wheat  ration.  G.  A. 
Olson  and  J.  L.  St.  John  (J.  Agric.  Res.,  1925,  31, 
365 — 375). — Normal  growth  and  reproduction  were 
not  obtained  when  rats  were  fed  on  a  basal  diet  of 
100  g.  of  ground  wheat,  10  g.  of  wheat  gluten,  and 
5  g.  of  butter  fat.  The  addition  of  sodium  hydrogen 
carbonate  to  this  diet  had  its  greatest  effect  when  the 
percentage  of  sodium  in  the  ration  was  raised  to 
0-53 ;  percentages  of  sodium  in  the  diet  greater  than 
0-785  were  detrimental.  H.  J.  Channon. 

Role  of  cystine  and  mineral  elements  in 
nutrition.  E.  Woods  (J.  Biol.  Chem.,  1925,  66, 
57 — 61). — Rats  which  have  been  stunted  in  growth 
by  a  deficiency  of  cystine  in  their  food  recover  com¬ 
pletely  on  restoration  to  a  normal  diet.  Whereas 
whole-milk  powder  alone  is  not  an  adequate  diet  for 
rats  over  long  periods,  it  can  be  made  so  by  the 
addition  of  whole  wheat,  probably  owing  to  the 
mineral  constituents  of  the  latter. 

C.  R.  Harington. 

Effect  of  zirconium,  titanium,  and  manganese 
salts  on  nutrition.  C.  Richet,  Gardner,  and 
Goodbody  (Compt.  rend.,  1925,  181,  1105 — 1106). — 
Administration  of  daily  doses  of  01  g.  per  kg.  of  zir¬ 
conium  or  titanium  citrates  has  no  physiological 
effects  on  dogs.  The  same  daily  dose  of  manganese 
citrate  has  a  slightly  harmful  effect,  and  the  same  dose 
every  fourth  day  a  slightly  beneficial  effect  on  the 
nutrition  of  dogs.  L.  F.  Hewitt. 

Nitrogen  and  mineral  balances  in  infants 
receiving  cow's  or  goat's  milk.  A.  L.  Daniels 
and  G.  Stearns  (Amer.  J.  Dis.  Children,  1925,  20, 
359 — 366). — Goat’s  milk  leads  to  a  larger  urinary 
excretion  of  phosphate  than  cow’s  milk,  and  to  a 
considerably  smaller  retention  of  nitrogen. 

Chemical  Abstracts. 

Metabolism  of  the  suckling.  J.  Ellinghaus, 
E.  Muller,  and  H.  Steudel  (Z.  physiol.  Chem.,  1925, 
150,  133 — 148). — The  nitrogen  metabolism  of  three 
healthy  human  infants  of  about  the  same  age  and 
weight  fed  for  six-day  periods  on  (1)  human  milk,  (2) 
o 


cow’s  milk  mixture,  (3)  human  milk,  has  been  followed 
using  Folin’s  methods,  or  modifications  of  these,  both 
for  the  analysis  of  the  ingesta  and  of  the  excreta.  The 
results  agree  well  with  those  of  older  investigations 
using  macro-methods.  The  relatively  large  excretion 
of  uric  acid  by  infants  may  be  correlated  with  the 
relatively  larger  amount  and  greater  activity  of  their 
glandular  tissue  as  compared  with  adults.  Infants 
also  excrete  more  ammonia  nitrogen  per  kg.  than  do 
adults,  thereby  conserving  the  fixed  base  which  is 
necessary  for  growth.  It  is  concluded  that  six  days 
is  an  insufficiently  long  time  to  leave  between  the 
experimental  periods.  The  metabolism  of  infants 
and  that  of  adults  is  not  widely  dissimilar  considering 
the  amounts  and  activities  of  corresponding  tissues. 

II.  D.  Kay. 

Effect  of  mineral  content  of  food  on  fat  content 
of  body.  K.  Onohara  (Biochem.  Z.,  1925,  163, 
61 — 66). — Administration  to  rats  of  0-1  g.  of  calcium 
chloride,  0-2  g.  of  magnesium  chloride,  or  0-2  g.  of 
sodium  chloride  per  diem  for  3  weeks  results  in  an 
increase  of  body  fat  of  approximately  1%  compared 
with  animals  not  so  treated.  Only  twro  out  of  five 
animals  survived  treatment  with  0-05  g.  of  potassium 
chloride  per  diem  for  the  same  period. 

E.  C.  Smith. 

Soft  pork.  I.  Formation  of  fat  in  the  pig. 
N.  R.  Ellis  and  O.  G.  Hankins  (J.  Biol.  Chem.,  1925, 
66,  101 — 122). — The  hardening  of  the  fat  of  pigs  as 
they  reach  maturity  involves  a  rise  in  m.  p.  and  a 
decrease  in  refractive  index  and  iodine  number,  the 
latter  being  chiefly  due  to  a  decrease  in  the  linoleic 
acid,  since  the  percentage  of  oleic  acid  remains  almost 
constant.  The  general  effect  is  due  to  an  increase  in 
the  rate  of  deposition  of  fat,  which  means  (with  a  diet 
moderately  low  in  fat)  that  progressively  more  of  the 
deposited  fat  is  synthesised  in  the  body  and  less 
derived  directly  from  the  fat  of  the  food. 

C.  R.  Harington. 

Intermediate  carbohydrate  metabolism.  X. 
Glycolysis.  T.  Brugsch  and  H.  Horsters  (Bio¬ 
chem.  Z.,  1925,  164,  191 — 198). — The  authors  are 
unable  to  detect  any  glycolytic  enzyme  in  the  washed 
or  unwashed  dried  liver  or  muscle  preparations,  and 
the  liver  and  muscle  glycogenase  of  these  preparations 
is  not  inhibited  by  insulin.  P.  W.  Clutterbuck. 

Intermediate  carbohydrate  metabolism.  XI. 
The  hexosediphosphatase  of  muscle  and  liver 
and  the  product  of  fission,  hexosemonophos- 
phoric  acid.  T.  Brugsch,  M.  Cahen,  and  H. 
Horsters  (Biochem.  Z.,  1925,  164,  199 — 206). — 
Dried  preparations  of  muscle  and  liver  of  rabbits  and 
dogs  contain  a  hexosediphosphatase  which  converts 
hexosediphosphoric  acid  into  a  dextrorotatory  hexose- 
monophosphoric  acid  differing  from  that  obtained 
from  yeast  by  Robison  and  possessing  a  different 
rotation  from  that  of  Neuberg’s  acid.  This  acid  gives 
a  strong  Selivanov  reaction  and  may  be  determined 
by  the  method  of  Pinoff  and  Gude  (A.,  1914,  ii,  499). 
Fresh  muscle  contains  also  an  a-hexosediphosphatase 
which  converts  the  hexosediphosphoric  acid  into 
phosphoric  acid  and  lsevulose,  the  latter  being  used 
for  glycogen  synthesis.  Fresh  muscle  also  contains  a 
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hexosemonophosphatase  which  converts  the  hexose- 
monophosphoric  acid  into  phosphoric  acid  and  a 
d-hexose  which  undergoes  glycolysis,  giving  lactic 
acid.  P.  W.  Clutterbuck. 

Intermediate  carbohydrate  metabolism.  T. 
Brugscii  and  H.  Horsters.  XIII.  Formation  of 
lactic  acid  in  the  liver  from  acetic,  tartaric, 
malonic,  and  succinic  acids.  S.  Narita  (Biochem. 
Z.,  1925,  164,  247 — 256). — Acetic  acid  docs  not  give 
rise  to  lactic  acid  in  the  liver  either  under  normal 
conditions  or  in  pancreatic  diabetes,  whereas  malonic, 
Z-tartaric,  and  succinic  acids  give  lactic  acid  under 
both  conditions.  P.  C.  Clutterbuck. 

Intermediate  carbohydrate  metabolism.  T. 
Brugsch  and  H.  Horsters.  XIV.  Action  of 
insulin  on  muscle  dehydrogenases.  S.  Narita 
(Biochem.  Z.,  1925,  164,  257 — 270). — Insulin  is  an 
activator  of  lactic  acid  dehydrogenase  of  washed 
muscle.  The  washed  muscle  of  animals  treated 
in  vivo  with  insulin  shows  a  dehydrogenase  action  in 
presence  of  galactose,  dextrose,  loevulose,  d-fructose- 
diphosphorie  acid,  and  benzaldehyde,  but  it  is  probable 
that  these  substances  act  rather  as  substrata  than  as 
activators.  P.  W.  Clutterbuck. 

Intermediate  carbohydrate  metabolism.  T. 
Brugsch  and  H.  Horsters.  XV.  Muscle 
dehydrogenases.  Y.  Harada  (Biochem.  Z.,  1925, 
164,  271 — 278). — Lactic  acid  dehydrogenase  of  fresh 
muscle  has  an  optimum  action  in  a  concentration 
of  J//10 — M  /2-Iactate,  and  washed  muscle  (poor  in 
coenzyme)  of  M — 2 ill.  The  optimum  for  succinic 
acid  dehydrogenase  is  M — M /10,  and  is  not  influ¬ 
enced  by  washing  or  by  higher  concentrations  of 
succinic  acid.  Malic  acid  inhibits  lactic  acid  dehydro¬ 
genase.  Dried  muscle  contains  both  dehydrogenases, 
the  succinic  acid  oxydase  being  more  active.  Since 
malic  acid  inhibits  lactic  acid  dehydrogenase  also  in 
dried  muscle,  it  is  concluded  that  malic  acid  is  probably 
not  decarboxylated  to  lactic  acid. 

P.  W.  Clutterbuck. 

Physiology  of  glands.  L.  Asher.  LXXXIII. 
Formation  of  carbohydrates  from  fat  and  its 
dependence  on  the  liver.  Y.  Galvo-Criado  (Bio¬ 
chem.  Z.,  1925, 164,  76 — 96), — Addition  of  fat  to  the 
food  of  rats,  which  had  been  rendered  carbohydrate- 
free  by  feeding  for  several  days  on  flesh,  Witte’s 
peptone,  and  thyroid  tablets  with  subsequent  injection 
of  phloridzin,  causes  an  increased  urinary  dextrose 
excretion,  the  urinary  nitrogen  remaining  constant 
or  even  diminishing,  whilst  the  D/N  ratio  greatly 
increased.  The  sugar  thus  appearing  must  have 
been  formed  from  fat.  By  the  addition  of  a  trace 
of  sucroso  to  the  food,  the  excretion  of  dextrose  is 
still  further  increased,  quite  out  of  proportion  to  the 
amount  added,  P.  W.  Clutterbuck. 

Condensation  products  of  ethyl  acetoacetate. 
II.  Oxidation  and  possible  relationship  to 
antiketogenesis  in  the  animal  body.  E.  S. 
West  (J.  Biol.  Chem.,  1925,  66,  63 — 75). — Condens¬ 
ation  products  of  ethyl  acetoacetate  with  aldehydes 
(c.g.,  ethyl  benzylidenebisacetoacetate)  are  much  more 
readily  oxidised  in  vitro  than  ethyl  acetoacetate 


itself ;  dextrose  condenses  with  ethyl  acetoacetate 
in  presence  of  zinc  chloride  to  give  a  compound  which 
reduces  Fehling’s  solution  in  the  cold.  These  results 
support  the  theory  of  Shaffer  and  Fricdemann  (A., 
1924,  i,  1369)  regarding  the  mechanism  of  the  anti- 
ketolytic  action  of  dextrose.  It  is  shown  that  the 
facts  that  in  the  oxidation  of  acetoacetic  acid  the 
a-carbon  atom  is  the  point  of  attack,  and  that  the 
substitution  of  a  more  strongly  positive  group  for 
one  of  the  hydrogen  atoms  attached  to  this  carbon 
yields  a  more  readily  oxidisable  compound,  are  in 
accordance  with  the  electronic  relationships  involved. 

C.  R.  Harington. 

Effect  of  various  carbohydrates  on  the  ketosis 
of  starvation  in  human  subjects.  M.  W.  Gold- 
blatt  (Biochem.  J.,  1925,  19,  948 — 957). — When 
administered  during  starvation  ketosis,  dextrose, 
lsevulose,  sucrose,  and  maltose  have  an  antiketo- 
genetic  action,  -whilst  galactose,  mannose,  lactose,  and 
glycerol  are  inert.  The  rise  in  respiratory  quotient 
following  the  injection  of  a  sugar  has  been  shown  to 
occur  some  time  after  tho  maximum  blood-sugar  is 
reached-  The  maximum  antiketogenetic  action  of 
the  sugar,  as  evidenced  by  a  negative  nitroprusside 
reaction  in  the  urine,  has  been  shown  to  occur  during 
the  period  of  fall  in  blood-sugar.  Evidence  of  some 
deficiency  in  storage  power  and  oxidation  of  carbo¬ 
hydrates  after  starvation  is  produced.  S.  S.  Zilva. 

Distribution  of  phosphorus  and  fat  in  the 
resting  and  fatigued  muscle  of  the  cat  ;  par¬ 
tition  of  phosphorus  in  the  blood.  D.  P.  Cuth- 
bertson  (Biochem.  J.,  1925,  19,  896 — 910). — In  the 
fatigued  muscle  there  was  practically  no  change  in 
either  the  total  P2Os  or  the  total  amount  of  inorganic 
plus  lactacidogen  P205.  There  was,  however,  an 
increaso  in  tho  inorganic  P205  of  the  stimulated 
muscle,  the  maximum  increase  observed  being  34%. 
A  decrease  in  the  inorganic  P205  of  resting  muscles 
remaining  in  situ  during  the  stimulation  (maximum 
noted  was  11%)  was  also  recorded.  Little  or  no 
effect  on  the  organic  acid-soluble  P205  other  than 
lactacidogen  was  observed.  A  consistent  but  small 
increase  (1 — 2%)  in  the  total  acid-soluble  fraction  was 
established.  There  was  no  alteration  in  the  phos¬ 
phatide  P205.  The  effect  of  fatigue  on  the  phosphorus 
compounds  of  the  blood  was  as  follows.  There  was 
an  increase  in  the  inorganic  P205  (100%  after  60 
minutes’  stimulation),  in  the  total  acid-soluble  P2Os 
(12 — 37%),  and  a  decrease  in  the  organic  acid-soluble 
P205  (17 — 36%).  There  was  an  increase  of  4 — 5%  in 
the  water  contont  after  stimulation  of  a  muscle  for 
45  min.  The  phosphorus-containing  proteins  of 
skeletal  muscle  belong  to  the  nucleoprotein  group. 

S.  S-  Zilva. 

Metabolism  of  arginine  and  histidine.  II. 
Arginine  and  histidine  as  precursors  of  purines. 
C.  P.  Stewart  (Biochem.  J.,  1925, 19, 1101 — 1110). — 
On  a  diet  deficient  in  histidine  and  arginine,  young 
rats  lose  weight,  and  their  allantoin  excretion,  but  not 
the  total  nitrogen  excretion,  falls  almost  to  half  the 
normal  value.  Restoration  of  histidine  to  the  diet 
is  followed  by  resumption  of  growth  and  by  increased 
allantoin  excretion.  The  restoration  of  arginine  to 
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the  deficient  is,  however,  not  followed  either  by 
appreciable  growth  or  by  increased  allantoin  excretion, 
but  by  a  cessation  of  both  the  fall  in  weight  and  the 
allantoin  excretion.  It  is  concluded  that  histidine 
functions  as  a  precursor  of  purines  in  the  animal 
body  and  that  arginine  and  histidine  are  not  com¬ 
pletely  interchangeable.  Adult  rats  can  live  for 
28  days  without  loss  of  weight  or  decrease  in  the 
allantoin  excretion  on  a  diet  containing  only  traces  of 
histidine  and  arginine.  S.  S.  Zilva. 

Fate  in  the  animal  body  of  phenylsuccinic  acid 
and  p-phenylhexoic  acid.  P.  W.  Clutterbttck 
and  H.  8.  Raper  (Biochem.  J.,  1925, 19,  911 — 914). — 
P-Phenylhexoic  acid  administered  subcutaneously 
in  the  dog  as  the  sodium  salt  is  excreted  partly  un¬ 
changed  and  partly  as  a  glycuronate ;  45%  of  the  acid 
is  recovered  in  this  way.  No  phenylsuccinic  acid  can 
be  detected  as  an  oxidation  product.  As  it  is  also 
shown  that  phenylsuccinic  acid  is  not  easily  oxidised 
in  the  body,  it  is  concluded  that  p-phenylhexoic  acid 
does  not  undergo  y-oxidation.  S.  S.  Zilva. 

Iodine  metabolism.  W.  H..Veil  and  A.  Sturm 
(Deut.  Arch.  Klin.  Med.,  1925,  147,  166 — 223 ;  from 
Chem.  Zentr.,  1925,  II,  11S7— 1188).— The  average 
iodine  content  in  human  blood  in  late  summer  and 
autumn  is  0-012S  mg.%,  and  in  winter  0-0083  mg.%. 
The  organic  iodine  is  65%  of  the  total.  The  partition 
of  iodine  between  plasma  and  corpuscles  corresponds 
approximately  with  their  relative  volumes.  The 
iodine  of  the  blood  originates  principally  in  the 
thyroid.  Oral  administration  of  0-5  g.  of  potassium 
iodide  produced  very  little  effect  on  the  iodine  content 
of  the  blood  after  24  hrs.  Up  to  68%  of  the  iodine 
was  recovered  in  the  urine.  In  one  case,  a  decrease 
in  organic  iodine  in  blood  occurred  after  administration 
of  iodine  in  inorganic  form.  Resorption  of  iodine 
after  administration  of  thyreoidin  is  similar  to  that  of 
potassium  iodide,  except  that,  owing  to  digestion, 
part  of  the  organic  iodine  is  changed  to  inorganic 
forms.  Absorption  takes  place  partly  as  organic 
iodine.  Elimination  of  iodine  in  the  urine  takes  place 
more  slowly  than  in  the  case  of  administration  of 
potassium  iodide.  In  the  urine  containing  the 
greatest  amount  of  iodine,  33%  of  the  iodine  was  in 
organic  form.  In  untreated  goitre,  hyperiodaamia 
was  observed.  During  menstruation,  pregnancy,  and 
childbed,  marked  hyperiodoamia  was  observed.  Stimu¬ 
lation  of  the  sympathic  system  by  means  of  adrenaline 
resulted  in  four  cases  in  a  temporary  hyperiod*mia 
followed  by  hypoiodremia.  In  fever,  there  was  no 
hvperiodremia  corresponding  with  the  sympathicotonic 
stage,  but  an  actual  hypoiodajmia,  due  probably  to 
increased  demand  by  the  tissues  and  increased  excre¬ 
tion  of  iodine  in  the  urine.  G.  W.  Robinson. 

Metabolism  under  reduced  atmospheric 
pressure.  II.  Behaviour  of  blood  and  of  liver. 
W.  Latjbexder  (Biochem.  Z.,  1925, 165,  427 — 442). — 
With  normal  guinea-pigs,  starvation  for  48  hrs.  and 
continued  subnormal  feeding  lead  to  an  increase  of 
the  residual  nitrogen  of  the  liver,  the  peptone-nitrogen 
being  greatly  increased,  the  urea-  and  amino-nitrogen 
only  slightly.  The  residual-nitrogen  values  are  not 
altered  by  an  oxygen-lack  corresponding  with  a 


pressure  of  430 — 3 SO  mm.,  but  are  increased  under 
pressures  of  330 — 230  mm.  up  to  15-9 — 18-8%  and 
in  starving  animals  up  to  12-1 — 14-5%.  This  increase 
is  due  chiefly  to  an  increase  of  amino-  and  urea- 
nitrogen.  During  oxygen-lack  only  slight  changes 
occur  in  sugar  and  residual  nitrogen  content  of  blood. 

P.  W.  Clutterbuck. 

Effect  of  radium  on  metabolism.  J.  Rosen- 
bloom  (J.  Metabol.  Res.,  1923,  4,  75 — 88). — Intra¬ 
venous  injection  of  0-1  mg.  of  radium  in  dogs  produced 
an  increase  in  the  nitrogen,  total  sulphur,  and  neutral 
sulphur  excretion,  but  not  in  that  of  creatinine  and 
uric  acid.  Local  application  in  carcinoma  produced 
retention  of  nitrogen,  sulphur,  calcium,  magnesium, 
and  phosphorus.  The  analytical  picture  of  the  urine 
was  normal.  Chemical  Abstracts. 

Biological  action  of  X-rays  of  different  wave¬ 
lengths.  A,  Dauvillier  (Compt.  rend.,  1925,  181, 
1 130 — 1 132).— A  criticism  of  the  conclusions  of  Dognon 
(Thesis;  Strasbourg,  1925),  who  examined  the  action 
of  rays  of  wave-lengths  0-22,  0-70,  and  1-54  A.  on  the 
eggs  of  Ascaris,  and  deduced  that  the  absorption  of 
equal  amounts  of  energy  resulted  in  very  different 
biological  action.  It  is  shown,  on  the  contrary,  that 
the  results  indicate  equality  of  biological  action  for 
equal  energy  absorbed,  a  conclusion  supported  by  a 
study  of  the  literature,  and  from  general  considerations. 

S.  I.  Levy. 

Absorption  of  electrolytes  in  small  intestine. 

Z.  Malkievicz  (Bull.  Intern.  Acad.  Polonaise,  1925, 
B,  259 — 275). — The  absorption  of  sodium,  potassium, 
and  calcium  chlorides  was  studied  by  introducing 
isotonic  solutions  of  these  salts  (0-78%  NaCl)  into  the 
small  intestine  of  a  dog  through  fistula,  and  later 
measuring  and  analysing  the  unabsorbed  residue. 
The  sodium  chloride  (and  calcium  chloride)  solution 
is  rapidly  absorbed,  but  at  the  same  time  potassium 
and  calcium  ions  pass  into  the  intestine,  so  that  the 
unabsorbed  residue  contains  all  three  ions.  In  the 
case  of  potassium  chloride,  the  passage  of  sodium 
into  the  intestine,  accompanying  the  absorption  of 
the  potassium,  is  so  considerable  that  the  total 
volume  of  fluid  in  the  intestine  may  actually  increase. 
Ringer’s  solution  and  a  mixture  of  the  potassium 
and  calcium  chloride  solutions  are  uniformly  absorbed, 
but  in  a  mixture  of  the  sodium  and  potassium  chloride 
solutions,  whilst  the  potassium  is  rapidly  absorbed, 
sodium  either  passes  into  the  intestine,  or  is  only 
slowly  absorbed.  In  general,  absorption  is  accom¬ 
panied  by  a  readjustment  in  the  concentrations  of  the 
ions,  tending  to  bring  them  into  closer  conformity 
with  the  concentrations  in  the  blood.  In  all  cases, 
there  is  a  passage  of  carbonate  ions  into  the  intestine, 
with  consequent  increase  in  alkalinity. 

H.  P.  Marks. 

Influence  of  pregnancy  on  lipins  of  blood.  M. 
Tyler  and  F.  P.  Underhill  (J.  Biol.  Chem.,  1925, 
66,  1 — 14). — During  pregnancy,  the  total  cholesterol 
and  lecithin  of  the  whole  blood  progressively  increase 
in  amount  from  the  third  month  until  term ;  the 
increase  is  maintained  during  the  first  two  v'ccks  post 
partum.  The  proportion  of  lecithin  to  cholesterol  is 
not  changed  from  the  normal,  but  cholesterol  esters 
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form  a  higher  proportion  of  the  total  cholesterol  than 
in  non-pregnant  women.  C.  R.  Harington. 

Action  of  choline  and  of  a  choline  ester  on  the 
blood  pressure  after  removal  of  the  suprarenal 
glands.  S.  Glatjbach  and  E.  P.  Pick  (Arch.  exp. 
Path.  Pharm.,  1925,  110,  212—224).—“  Cholazyl  ” 
(a  preparation  described  as  chloroacetylcholine 
chloride  urea)  is  ten  times  as  effective  in  reducing  the 
blood  pressure  in  decerebrate  cats  as  is  choline.  After 
atropine,  both  drugs  raise  the  blood  pressure,  cholazyl 
being  some  five  times  the  more  active.  Extirpation 
of  the  suprarenal  glands  weakens  or  destroys  the 
latter  effect  of  the  ester,  but  not  of  choline. 

R.  K.  Cannan. 

Diuretic  action  of  theobromine  derivatives. 
H.  Vieth  and  E.  Leube  (Biochem.  Z.,  1925,  163, 
13 — 26). — The  diuretic  action  of  theobromine  and 
theophylline  substituted  in  the  1 -position  by  acyl, 
alkyl,  and  carbalkoxyl  groups  has  been  investigated. 
Of  these  only  acctyltheobromine  shows  a  greater 
diuretic  power  than  theobromine.  The  diuretic 
action  of  purine  derivatives  is  increased  by  simul¬ 
taneous  administration  of  salicylates,  more  par¬ 
ticularly  of  calcium  salicylate,  but  these  cause 
increased  heart-rate,  whereas  theobromine  has  no 
action  on  the  heart.  Cinnamoyl-,  carbomethoxy-, 
and  nitro-theobromine  arc  irritant  and  cause  albumin¬ 
uria,  although  the  latter  is  a  very  active  diuretic. 

E.  C.  Smith. 

Toxicity  of  hexosediphosphoric  acid.  N. 

Abelles  (Biochem.  Z.,  1925,  163,  226 — 229). — 
Intraperitoneal  injection  of  0-46  g.  of  hexosediphos¬ 
phoric  acid  as  the  sodium  salt  proves  fatal  to  100-g. 
rats.  The  symptoms  are  those  of  phosphate  poison¬ 
ing.  The  toxicity  of  hexosediphosphoric  acid  is  to 
that  of  phosphoric  acid  (referred  to  P205)  as  2  :  3, 
but  there  is  no  evidence  of  detoxication  of  phosphoric 
acid  in  the  organism  via  hexosediphosphoric  acid. 

E.  C.  Smith. 

Toxicity  of  arsenic  under  reduced  atmospheric 
pressure.  E.  Iselin  (Arch.  exp.  Path.  Pharm., 
1925,  110,  66 — 75). — The  lethal  dose  for  rabbits  of 
atoxyl  and  of  sodium  cacodylate  is  lowered  when 
the  animals  are  kept  under  reduced  pressure.  This 
is  not  due  to  increased  retention  of  the  arsenic. 
Methods  of  determining  arsenic  in  urine,  fieccs,  and 
liver  are  described.  H.  P.  Marks. 

Nitrogen  metabolism  in  lead  poisoning.  A. 
Tscherkess  (Arch.  exp.  Path.  Pharm.,  1925,  110, 
174 — 197). — In  sub-acutc  poisoning  there  is  an 
intensified  nitrogen  metabolism.  In  chronic  poison¬ 
ing  two  periods  may  be  distinguished.  In  the  first, 
there  is  increased  nitrogen  metabolism.  This  is 
followed  by  a  decrease  and  general  distortion  of  the 
protein  metabolism,  suggesting  an  attempted  com¬ 
pensation  for  an  impaired  function  of  the  oxidation 
mechanisms  by  diminished  intake  and  metabolism. 

R.  K.  Cannan. 

Cholesterol  in  lead  poisoning.  Kretschmer 
and  Erieder  (Biochem.  Z.,  1925,  164,  44 — 46). — 
The  cholesterol  content  of  the  serum  is  reduced  and 
that  of  the  whole  blood  is  increased  by  lead 
poisoning.  P.  W.  Clutterbuck. 


Transmineralisation  in  poisoning  by  mercuric 
chloride.  H.  Straub  and  K.  Gollwitzer-Meier 
(Deut.  rued.  Woch.,  1925,  51,  642 — 645;  from  Chem. 
Zentr.,  1925,  II,  323). — In  the  anuric  stage  of  mercuric 
chloride  poisoning  there  is  an  increase  in  the  content 
of  nitrogen  and  salts  in  the  blood  corresponding  to  a 
retention  of  these  constituents.  During  recovery,  i.e., 
when  the  kidneys  are  again  functioning,  the  nitrogen 
and  sodium  chloride  balances  are  markedly  negative. 
The  elimination  of  the  debris  of  toxically  degraded 
tissues  and  the  migration  of  sodium,  chloride,  and 
hydrogen  carbonate  ions  (transmineralisation)  from 
the  blood  to  the  tissue  in  the  anuric  stage  and  to  the 
urine  in  the  polyuric  stage  is  not  so  much  the  conse¬ 
quence  of  the  pathological  condition  of  the  kidneys 
as  of  general  protoplasmic  injury. 

<G.  W.  Robinson. 

Intravenous  silver  therapy.  VI.  Bactericidal 
action  of  injections  of  ionised  silver  salts.  K. 
von  Neergaard  (Arch.  exp.  Path.  Pharm.,  1925, 
110,  103—120;  cf.  A.,  1925,  i,  1212,  1357;  this  vol., 
92). — A  discussion  of  the  therapeutic  action  of 
colloidal  and  ionised  silver  preparations.  The  maxi¬ 
mum  silver  concentration  attainable  in  the  body- 
fluids  by  administration  of  ionisable  salts  is  more 
than  sufficient  for  bactericidal  purposes,  but  the 
bactericidal  dose  lies  very  close  to  the  tolerance 
limit  of  the  animal.  The  latter  may  he  raised 
slightly  by  repeated  injections,  whilst  a  combination 
of  silver  with  certain  toxic  dyes  may  achieve  some 
diminution  of  the  former.  The  doses  of  silver 
preparations  normally  employed  are  too  small  to  be 
of  therapeutic  value.  H.  P.  Marks. 

[Non-]detoxicating  effect  of  dextrose  in 
guanidine  poisoning.  J.  Bakucz  (Arch.  exp. 
Path.  Pharm.,  1925,  110,  121 — 128). — Although  the 
convulsive  symptoms  following  an  injection  of 
guanidine  are  accompanied  by  a  fall  in  the  blood- 
sugar,  they  are  not  relieved  by  administration  of 
dextrose.  H.  P.  Marks. 

Metabolism  of  the  liver  in  chloroform  and 
phosphorus  poisoning.  R.  Hurthle  (Arch.  exp. 
Path.  Pharm.,  1925,  110,  153 — 173). — The  accumul¬ 
ation  of  acetoacetic  acid  in  the  perfusion  of  the  rat’s 
liver  with  this  substance  was  greater  in  the  ease  of 
the  poisoned  animal  than  in  the  normal,  and  was 
accompanied  by  an  increase  in  p-hydroxybutyric 
acid.  Both  in  the  normal  and  in  the  poisoned  liver, 
the  addition  of  acetoacetic  acid  to  the  perfusate  led 
to  a  considerable  production  of  P-hydroxybutyric 
acid,  whilst  addition  of  the  latter  gave  similar  yields 
of  acetoacetic  acid.  The  poisoning  would  seem  to  be 
associated  with  a  diminished  capacity  to  decompose 
acetoacetic  acid  together  with  a  possible  increase  in 
the  metabolism  of  the  unknown  precursors  of  p-hydr- 
oxybutyric  acid.  R.  K.  Cannan. 

Narcotic  and  toxic  effects  of  halogen  deriv¬ 
atives  of  hydrocarbons.  J.  Muller. — See  B.,  1926, 
75. 

Influence  of  narcotics  on  surface  tension.  E. 
Czanik  (Biochem.  Z.,  1925,  165,  443— 460).— The 
surface  tension  of  aqueous  solutions  against  air, 
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paraffin  oil,  or  nitrobenzene  is  decreased  by  a  number 
of  alkaloids  (both  stimulating  and  inhibiting),  chloral 
hydrate,  phenol,  etc.,  the  amount  of  decrease  in¬ 
creasing  with  increasing  concentration  and  being 
much  greater  against  paraffin  oil  and  nitrobenzene 
than  against  air.  The  various  pharmacological 
actions  of  these  substances  cannot  therefore  be 
attributed  simply  to  an  effect  on  surface  tension. 

P.  W.  Clutterbuck. 

Intoxication  by  sulphonal.  Localisation  of  the 
sulphonal  and  haematoporphyrin.  R.  Fabre  and 
H.  Simonnet  (Bull.  Soc.  Cliim.  biol.,  1925,  7,  1129 — 
1130). — A  rabbit  which  had  received  1  g.  of  sulphonal 
per  day  for  12  days  was  killed,  and  the  following 
quantities  of  sulphonal  were  recovered  from  the 
various  organs :  brain  and  cord,  0-057  g. ;  liver, 
0  043  g. ;  kidneys,  0-018  g. ;  muscle  (24  g.),  0-015  g. ; 
blood  (7-5  g.),  0-009  g. ;  spleen,  0-007  g.  Hsomato- 
porphyrin  was  definitely  detected  only  in  the  bile, 
the  urine,  and,  in  very  small  amounts,  in  the  blood. 

C.  P.  Stewart. 

Comparative  actions  of  several  local  anaes¬ 
thetics  on  the  heart  and  intestine.  F.  Lasch 
(Arch.  exp.  Path.  Pharm.,  1925,  110,  142 — 152). — 
In  a  scries  of  six  local  ana3sthetics  (cocaine  and 
substitutes)  no  relation  was  found  between  the 
activity  on  the  frog’s  skin,  the  isolated  frog’s  heart, 
and  the  surviving  rat’s  intestine. 

R.  K.  Cannan, 

Influence  of  lecithins  on  the  action  of  drugs. 
VI.  D.  M.  Lawrow  (Bioehem.  Z.,  1925,161,  257 — 
274). — If  lecithins  be  injected  subcutaneously  or 
intraperitoneally  into  dogs  or  rabbits,  daily,  during 
a  week  before  an  injection  of  morphia,  the  effect  of 
the  latter  is  distinctly  diminished.  This  diminution 
is  also  evident  if  the  lecithin  be  injected  just  after 
the  dose  of  morphia.  H.  I.  Coombs. 

Is  enzyme  action  colloido-chemical  ?  (Inves¬ 
tigation  with  pepsin.)  H.  W.  van  Urk  (Bioehem. 
Z.,  1925,  165,  358 — 363). — The  changes  of  viscosity 
of  pepsin  solutions  with  changes  of  concentration  of 
hydrochloric  acid  and  of  various  salts  may  be  explained 
in  terms  of  changes  of  dissociation.  No  viscosity 
difference  is  caused  by  anions  up  to  a  salt  concentration 
of  Mj'2.  P.  W.  Clutterbuck. 

Kinetics  of  enzyme  action.  G.  E.  Briggs 
(Bioehem.  J.,  1925,  19,  1037 — 103S). — Theoretical. 

S.  S.  Zilva. 

Do  spring-waters  containing  carbon  dioxide 
and  hydrogen  carbonates  activate  amylases  ? 
M.  Loeper  and  A.  Mougeot  (Compt.  rend.  Soc. 
Biol.,  1925,  92,  569 — 571 ;  from  Chem.  Zentr.,  1925, 
II,  1173) . — — Spring-waters  containing  carbon  dioxide 
and  hydrogen  carbonates  have  no  amylolytic  action, 
but  strongly  activate  the  amylase  of  saliva  and 
pancreatic  juice.  The  effect  is  not  duo  to  the  alkali 
present,  since  a  solution  of  a  hydrogen  carbonate 
does  not  behave  in  this  way.  Removal  of  carbon 
dioxide  by  boiling  does  not  destroy  the  activating 
effect.  This  excludes  also  the  possibility  of  the 
action  being  due  to  a  biological  factor.  The  effect 


cannot  be  due  to  radioactivity  nor  to  the  influence  of 
Pn,  since  the  latter  is  considerably  changed  on 
boiling.  G.  W.  Robinson. 

Spring-waters  containing  hydrogen  carbon¬ 
ates  and  the  activity  of  invertase  from  beer 
yeast.  A.  Mougeot  and  V.  Aubertot  (Compt. 
rend.  Soc.  Biol.,  1925,  92,  1504 — 1506;  from  Chem. 
Zentr.,  1925,  II,  1173;  cf.  preceding  abstract). — The 
effect  of  spring-waters  on  invertase  depends  simply 
on  the  pn  of  the  solution.  G.  W.  Robinson. 

Variations  of  phosphorus-containing  lipins 
during  liver  autolysis.  C.  Artom  (Bull.  Soc.  Chim. 
biol.,  1925,  7,  1099—1128). — In  the  liver  of  normal 
dogs  the  fatty  acids  are  present  chiefly  as  phosphat¬ 
ide,  and  vary  only  within  narrow  limits.  The 
chloroform-soluble  phosphorus  can  be  divided  into 
three  fractions  :  (1)  true  phosphatide  phosphorus, 

(2)  “  carnithin  ”  phosphorus,  and  (3)  acetone-soluble 
phosphorus.  Since  the  ratio  of  phosphatide  fatty 
acid  to  phosphatide  phosphorus  is  almost  IS,  almost 
all  the  phosphatides  are  to  be  classed  as  lecithins  or 
cephalins.  During  antiseptic  autolysis,  the  phosphat¬ 
ide  content  of  the  liver  gradually  diminishes,  more 
rapidly  in  the  case  of  dogs  killed  during  digestion  or 
after  administration  of  hydrochloric  acid  than  in  the 
case  of  fasting  dogs,  more  slowly  than  usual  when  an 
excess  of  fat  has  been  added  to  the  liver  tissue. 
Since  the  ratio  of  phosphatide  fatty  acid  to  phosphat¬ 
ide  phosphorus  usually  varies  little  during  autolysis, 
it  seems  that  there  is  a  complete  cleavage  of  the 
molecule  with  liberation  of  the  whole  of  the  fatty 
acid.  Sometimes,  however,  the  ratio  is  appreciably 
decreased,  indicating  an  incomplete  cleavage,  and 
experimental  addition  of  fat  usually  leads  to  a  slight 
increase  in  the  ratio.  The  “  carnithin  ”  phosphorus 
diminishes  more  rapidly  than  that  of  the  phosphat¬ 
ides.  The  acetone-soluble  phosphorus,  on  the  other 
hand,  increases  both  in  absolute  amount  and  relatively 
to  the  total  chloroform-soluble  phosphorus. 

C.  P.  Stewart. 

Diastase.  II  and  IIIa.  V.  Synievski  (Bull. 
Intern.  Acad.  Polonaise,  1925,  A,  47 — 50,  51 — 54). — 
See  this  vol.,  93. 

Enzyme  extracted  from  seeds  of  JViatntius, 
rhamnodiastase.  M.  Bridel  and  C.  Charaux 
(Compt.  rend.,  1925, 181,  925 — 926). — It  is  suggested 
that  the  enzyme  extracted  from  seeds  of  Ehamnu-s 
utilis,  It.  frangula,  etc.,  which  hydrolyses  various 
complex  glucosides  without  breaking  down  the 
polysaccharides  (A.,  1911,  i,  391;  1924,  i,  659; 

1925,  i,  336),  be  named  rhamnodiastase.  A  modified 
method  for  its  preparation  is  described. 

L.  F.  Hewitt. 

Glucosides  in  plants  hydrolysed  by  rhamno¬ 
diastase.  M.  Bridel  and  C.  Cjiaraux  (Compt. 
rend.,  1925, 181,  1167 — 116S). — The  effect  of  rhamno¬ 
diastase  (cf.  preceding  abstract)  on  the  rotatory  power 
and  reducing  power  of  aqueous  extracts  of  twelve 
plants  has  been  examined.  This  provides  a  method 
of  investigation  of  the  carbohydrates  contained  in 
plant  glucosides.  L.  F.  Hewitt. 
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Fate  of  invertase  in  the  normal  and  immune 
organism.  A.  Samisslov  (Biochem.  Z.,  1925,  164, 
110 — 116). — The  rate  of  disappearance  .  from  the 
blood-stream  of  invertase  after  its  injection  into 
normal  rabbits  or  rabbits  which  had  received  pre¬ 
liminary  injection  of  yeast  autolysate,  is  measured. 
Invertase  added  to  blood  of  normal  or  immunised 
rabbits  in  vitro  does  not  disappear  appreciably  in 
6  hrs.  The  injected  invertase  is  neither  destroyed 
nor  adsorbed  by  the  corpuscles,  but  is  adsorbed  by 
the  cells  of  various  organs,  e.g.,  in  immunised  animals 
the  liver  adsorbs  50 — 60%  of  the  invertase,  whilst  in 
normal  animals  only  20 — 30%. 

P.  W.  ClutterbucK. 

Effect  of  radioactive  radiations  and  A'-rays  on 
enzymes.  IV.  Effect  of  radiations  from  radium 
emanation  on  solutions  of  invertase.  R.  G. 
Hussey  and  W.  R.  Thompson  (J.  Gen.  Physiol., 
1925,  9,  211—215;  cf.  A.,  1923,  i,  871;  J.  Gen. 
Physiol.,  1923 — 4,  6,  1,  7). — The  inactivation  of 
invertase  by  (3-radiation  from  radium  emanation  can 
be  explained  quantitatively  on  the  same  basis  as 
that  of  trypsin  and  pepsin  previously  reported. 
Within  limits,  the  rate  of  inactivation  is  inversely 
proportional  to  the  volume  of  the  solution. 

C.  P.  Stewart. 

Maltase  from  barley  malt.  H.  Pringsheim  and 
J.  Leibowitz  (Biochem.  Z.,  1925,  161,  456 — 458). — 
A  sample  of  maltase  is  described  which  is  apparently 
different  from  formerly  known  samples,  in  that  it 
has  not  the  usual  sensitivity  to  acidity.  It  is  active 
between  j}n  3  and  7-5  and  has  its  optimum  between 
Pu  4-5  and  5.  H.  I.  Coombs. 

Enzymic  cleavage  of  cellulose.  P.  Karrer, 
P.  Schubert,  and  W.  Wehrli. — See  B.,  1926,  44. 

Action  of  emulsin  on  amygdalin.  L.  Rosf.n- 
thaler  (Arch.  Pharm.,  1925,  263,  563 — 566). — 
When  this  hydrolysis  is  followed  quantitatively,  the 
amounts  of  hydrocyanic  acid  and  dextrose  formed 
being  determined,  results  arc  obtained  that  agree 
only  with  the  supposition  that  the  primary  products 
are  dextrose  and  mandelonitrile  glucoside,  the  latter 
being  then  hydrolysed  itself  (cf.  Auld,  J.C.S.,  1908, 
93, 1276).  There  is  no  indication  that  gentiobiose  is 
a  direct  scission  product,  but  a  little  is  possibly 
formed.  W.  A.  Silvester. 

Perhydridase  of  milk.  B.  Sbarskv  (Biochem. 
Z.,  1925,  164,  442 — 443). — A  reply  to  Hopkins  and 
Dixon  (A.,  1925,  i,  1506).  E.  C.  Smith. 

Toxic  action  of  hydrocyanic  acid  on  laccase 
and  its  relationship  to  the  reaction  of  the 
solution.  P.  Fleury  (Compt.  rend.  Soc.  Biol., 
1925,  92,  596 — 598;  from  Chcm.  Zentr.,  1925,  II, 
1172). — Hydrocyanic  acid  solution  (0-67  mg.  per 
litre)  reduces  the  activity  of  laccase  to  60%.  The 
original  activity  is  restored  if  the  hydrocyanic  acid  is 
removed  by  a  stream  of  air.  Hydrocyanic  acid  acts 
as  a  negative  catalyst ;  its  effect  is  not  directly  pro¬ 
portional  to  concentration,  but  shows  a  logarithmic 
relationship.  The  maximum  toxicity  is  shown  at 
the  optimum  pH  for  the  action  of  the  enzyme. 

G.  W.  Robinson. 


Significance  of  metallic  salts  in  the  action  of 
blood  lipases.  L.  E.  Walbum  and  K.  Berthelsen 
(Z.  Immunit.,  1925,  I,  42,  467 — 476;  from  Chem. 
Zentr.,  1925,  n,  307). — The  effect  of  metallic  salts  in 
increasing  lipolysis  by  blood  lipase,  as  also  their  effect 
on  the  formation  of  agglutinins  and  amboceptors 
and  on  the  action  of  bactericidal  substances,  depends 
to  some  extent  on  the  atomic  numbers  in  the 
individual  chemical  groups.  The  effect  generally 
increases  with  decrease  in  the  atomic  number. 

G.  W.  Robinson. 

Action  of  urethanes  on  serum  lipase.  P.  Rona 
and  A.  Lasnitzki  (Biochem.  Z.,  1925,  163,  197 — 
225). — At  low  concentrations  of  urethane,  the  in¬ 
hibitory  action  on  serum  lipase  is  directly  proportional 
to  the  concentration.  At  concentrations  of  0-1 M 
and  above,  the  inhibition  follows  the  adsorption 
isothermal.  Methyl-,  ethyl-,  and  propyl-urethanes 
show  increasing  inhibition,  but  do  not  exactly  obey 
Traube’s  law.  isoPropylurethane  behaves  anomal¬ 
ously,  being  strongly  inhibitory  at  low  concentrations. 
Inhibition  increases  with  decreasing  concentration  of 
the  lipase,  hence  the  active  surface  of  the  latter  must 
increase  on  dilution.  The  inhibitory  action  of 
urethane  on  lipase  is  reversible.  E.  C.  Smith. 

Effect  of  different  preparations  of  the  quinine 
group  on  the  enzymic  functions  of  the  organism. 
V.  Effect  of  concentration  of  the  substrate  on 
the  hydrolysis  of  triacetin  by  pancreatic  lipase. 
J.  A.  Smorodincev  and  V.  A.  Danilov  (Biochem. 
Z.,  1925,  164,  394 — 400;  cf.  this  vol.,  94). — Quinine 
hydrochloride  accelerates  the  hydrolysis  of  0-5 — 1% 
solutions  of  triacetin  by  pancreatic  lipase.  No  effect 
is  shown  in  3 — 5%  solutions  until  the  third  hour, 
when  a  retarding  effect  is  manifested.  The  velocity 
of  hydrolysis  in  presence  or  absence  of  quinine  is 
independent  of  the  initial  concentration  of  triacetin, 
and  follows  the  course  of  a  unimolecular  reaction. 
The  constant  of  this  reaction  is  less  for  higher  con¬ 
centrations  of  triacetin  than  for  lower. 

E.  C.  Smith. 

Nature  of  so-called  serum  antipepsin.  W. 
Mozolovski  and  H.  Hilarovicz  (Biochem.  Z.,  1925, 
164,  295 — 311). — The  inhibitoiy  action  of  serum  on 
peptic  digestion,  and  the  phenomena  explained  by 
adsorption  of  pepsin  by  a  serum  antipepsin,  can  be 
fully  accounted  for  by  the  change  in  pu  brought 
about  by  the  addition  of  the  serum.  E.  C.  Smith. 

Buffers  in  the  study  of  proteases.  III. 
Influence  of  buffers  on  the  pa  during  the 
digestion  of  caseinogen  by  the  method  of  Gross. 
J.  A.  Smorodincev  and  A.  N.  Adova  (Bull.  Soc. 
Chim.  biol.,  1925,  7,  1154 — 1157). — The  presence  of 
buffers  does  not  cause  any  alteration  in  pa  during 
the  digestion  of  caseinogen  by  pepsin. 

C.  P.  Stewart. 

Effect  of  radiations  from  a  mercury  arc  in 
quartz  on  enzymes.  I.  Effect  of  ultra-violet 
radiation  on  pepsin.  R.  G.  Hussey  and  W.  R- 
Thompson  (J.  Gen.  Physiol.,  1925,  9,  217 — 219). — 
Pepsin  in  solution  is  inactivated  by  the  radiations 
from  a  mercury  arc  in  quartz,  the  effective  radiations, 


BIOCHEMISTRY. 


203 


apparently,  being  those  in  the  ultra-violet  region. 
The  reaction  appears  to  bo  unimolecular. 

C.  P.  Stewart. 

Tryptic  digestion  with  low  concentrations  of 
enzymes.  III.  R.  Ehrenberg  (Biochem.  Z., 
1925,  161,  348 — 360). — Further  evidence  is  brought 
forward  to  support  the  author’s  view  that  enzyme 
action  changes  during  its  course,  quantitatively  and 
qualitatively,  and  the  nature  of  the  substrate  affects 
this  change.  Evidence  is  also  brought  to  show 
that  a  mere  change  of  enzyme  concentration  qualit¬ 
atively  affects  the  course  of  hydrolysis  (cf.  A.,  1925, 
i,  202).  H.  I.  Coombs. 

Tyrosinase,  its  action  on  phenols,  tyrosine, 
and  other  amino-acids.  R.  A.  McCance  (Biochem. 
J.,  1925,  19,  1022 — 1031). — Quinol,  which  is  spon¬ 
taneously  oxidised  by  atmospheric  oxygen,  reduces 
methylene-blue  only  extremely  slowly.  It  reduces 
dinitrobenzene.  In  the  presence  of  an  amino-acid, 
however,  quinol  and  pyrocatechol  both  reduce 
methylene-blue  freely.  After  complete  reduction  of 
the  methylene-blue  the  amino-nitrogen  content  of 
the  amino-acid  is  unaltered,  and  there  is  no  increase 
in  ammonia.  p-Cresol  docs  not  reduce  mcthylenc- 
blue,  but  does  so  very  slowly  in  the  presence  of 
glycine.  The  spontaneous  oxidation  of  all  the  phenols 
examined  was  not  affected  by  M /500-potassium 
cyanide,  although  this  treatment  inhibits  both  the 
aerobic  and  anaerobic  action  of  tyrosinase.  Tyrosine, 
being  both  an  amino-acid  and  a  phenol,  reduces 
methylene-blue  slowly.  Tyrosinase  catalyses  the 
reduction  of  methylene-blue  by  a  solution  of  pn  8  of 
p-crcsol  and  glycine.  The  action  of  tyrosinase  on 
tyrosine  depends  on  the  fact  that  tho  compound  is 
an  amino-acid  and  a  phenol.  Additive  compounds 
have  been  prepared  from  pyrocatechol  and  diethyl- 
amine  (2:1  mol.),  m.  p.  78 — 79°;  resorcinol  and 
diethylamine  (2:1),  m.  p.  115°;  benzoquinone  and 
^-cresol  (1:2),  orange-red,  m.  p.  63-5°.  This  compound 
is  not  identical  with  the  compound  formed  by  the 
p-cresol-tyrosinase  system.  S.  S.  Zilva. 

Formation  of  acetylmethylcarbinol  and  Py- 
butylene  glycol  in  metabolism  of  yeast.  A.  J. 
Kluyver,  H.  J.  L.  Donker,  and  F.  V’t.  Hooft 
(Biochem.  Z.,  1925,  161,  361 — 378). — A  method  is 
described  for  detecting  the  above  compounds  in 
presence  of  large  amounts  of  impurities.  The  first- 
named  compound  is  converted  into  diacetyl  (which 
can  be  distilled  off  and  identified)  by  ferric  chloride, 
and  then  the  second  compound  can  also  be  oxidised 
to  diacetyl  by  means  of  bromine.  If  suitable  hydrogen 
acceptors  are  added  to  fermenting  dextrose  solutions, 
both  acetylmethylcarbinol  and  Py-butyleno  glycol 
are  formed  from  the  accumulated  acetaldehyde. 
When  air  is  blown  through  a  fermenting  sugar  solu¬ 
tion  the  oxygon  also  acts  as  a  hydrogen  acceptor. 

H.  I.  Coombs. 

Occurrence  of  an  amino-acid  containing  sul¬ 
phur  in  the  alcoholic  extract  of  yeast.  S.  Odake 
(Biochem.  Z.,  1925,161,446 — 455). — From  the  mother- 
liquors  of  adcnylthiomethylpentose  (cf.  A.,  1925,  i, 
338),  obtained  from  the  alcoholic  extraction  of  6000  kg. 
of  yeast,  0-6  g.  of  a  sulphur-containing  ammo-acid, 


C5Hn02NS,  m.  p.  272 — 273°,  was  obtained.  The 
aqueous  solution  had  [a]”  —11-77°,  and  except  for  a 
small  variation  in  this  value,  the  compound  has  the 
same  properties  as  that  described  by  Muller  (A., 
1923,  i,  869,  963)  from  the  products  of  hydrolysis  of 
caseinogen  and  egg-albumin.  The  properties  and 
reactions  of  the  acid  arc  described  and  the  copper 
salt  and  naphthylcarbimidc  derivative,  m.  p.  187° 
(uncorr.),  were  also  prepared.  H.  I.  Coombs. 

Volutin  in  yeast  cells.  M.  Geaubitz. — See  B., 
1926,  25. 

Laboratory  pure  culture  apparatus.  F.  M. 

Hildf.brandt. — See  this  vol.,  142. 

Endo's  medium  for  Bacillus  coli.  N.  if. 

Harris. — See  B.,  1926,  78. 

Salt  action.  X.  Influence  of  electrolytes  on  the 
viability  and  electrophoretic  migration  oiBacillus 
coli.  H.  J.  Shaijohnessy  and  If.  I.  Criswele 
(J.  Gen.  Physiol.,  1925,9, 123 — 136). — Electrophoretic 
charge  is  highest  in  distilled  water  adjusted  to  pn  6-0 
or  pa  8-0 ;  in  the  presence  of  salts,  pn  8-0  is  somewhat 
more  favourable  to  electrophoretic  charge  (although 
much  less  so  to  viability)  than  pn  6-0.  At  pn  11-0, 
electrophoretic  charge  is  only  slightly  decreased,  but 
at  pn  2-0  it  may  even  be  reversed.  Sodium  chloride 
solutions,  in  concentrations  ranging  from  0-0145  to 
0-725.il/,  were  somewhat  toxic  and  tended  to  decrease 
electrophoretic  charge;  calcium  chloride  in  similar 
concentrations  was  more  toxic ;  Locke-Ringer  solu¬ 
tion  was  slightly  toxic  (although  less  so  than  pure 
salt  solutions)  and  depressed  the  migration  velocity 
at  all  pa  values.  It  is  concluded  that  tho  parallelism 
between  viability  and  electrophoretic  charge  is  not  a 
close  one,  and  that  the  two  effects  seem,  on  tho 
whole,  to  follow  different  laws.  C.  P.  Stewart. 

Behaviour  of  pyrimidine  derivatives  in  organ¬ 
isms.  II.  Action  of  Bacillus  coli  on  uracil  and 
cytosine.  A.  Hahn  and  L.  Schafer  (Z.  Biol.,  1925, 
83,  511 — 514). — Cytosine  is  deaminated  by  Bacillus 
coli,  as  by  yeast  (A.,  1923,  i,  1269).  The  uracil 
formed  is  not  further  attacked.  H.  P.  Marks. 

Bacillus  pyocyaneus.  Relation  of  its  meta¬ 
bolism  to  intramolecular  respiration.  O. 

Acklen  (Biochem.  Z.,  1925,164,312 — 370). — Bacillus 
pyocyaneus  is  capable  of  vigorous  growth  on  artificial 
media  containing  sodium  nitrate  and  sodium  lactate 
as  sole  source  of  nitrogen  and  carbon,  respectively. 
The  reaction  becomes  more  alkaline  owing  to  form¬ 
ation  of  ammonia  from  nitrate.  Growth  can  tako 
place  from  pa  5-6  to  9-2,  the  optimum  being  from 
pK  6-4  to  8-1.  The  reaction  of  maximum  denitrific¬ 
ation  lies  between  pa  7-4  and  9-0.  At  pa  6-4  very  littlo 
denitrification  takes  place.  The  character  of  the 
source  of  nitrogen  is  the  determining  factor  in  growth 
and  pigmentation.  Of  the  sources  of  nitrogen 
investigated,  nitrate,  ammonia,  and  peptone,  the 
last  gives  maximum  growth.  In  cultures  with 
ammonium  salts  as  the  source  of  nitrogen,  pigment¬ 
ation  is  absent.  The  assimilatory  reactions  consist 
largely  in  the  formation  of  ammonia  and  pyruvic  acid, 
from  which  alanine  and  proteins  are  synthesised. 
The  dissimilatory  reactions  consist  in  the  breakdown 
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of  pyruvic  acid  to  carbon  dioxide,  acetaldehyde, 
alcohol,  and  acetic  acid.  In  peptone-lactic  acid 
media  no  utilisation  of  lactic  acid  occurs.  The  intra¬ 
cellular  respiration,  determined  colorimctrically  by 
addition  of  nitroanthraquinone,  is  at  a  maximum  in 
1-day  cultures,  whereas  in  most  media  the  maximum 
rate  of  growth  occurs  between  the  first  and  third  days. 
The  presence  of  0-00005ilf-manganese  chloride 
inhibits  growth  and  reduction  in  nitrate-lactic  acid 
media.  The  virulence  of  the  organism  is  unaltered 
by  5 — 10  days’  growth  on  synthetic  media,  no 
influence  of  the  nature  of  the  source  of  nitrogen  being 
observed.  The  toxicity  of  sterile  cultures  is,  however, 
dependent  on  the  source  of  nitrogen,  cultures  grown 
in  ammonium  chloride  media  being  less  toxic  than 
those  grown  in  nitrate  media.  E.  C.  Smith. 

Lipochromes  present  in  certain  bacteria.  V. 
Reader  (Biochem.  J.,  1925,  19,  1039 — 1046). — 
Sarcina  aurantiaca  contains  two  lipochromes, 
carotin  and  lycopin,  the  latter  predominating.  The 
pigment  is  formed  to  the  same  extent  whether  the 
organism  is  grown  in  the  dark  or  in  diffuse  light. 
Direct  sunlight  impedes  growth  and  prevents  the 
development  of  colour.  Although  growth  is  much 
more  vigorous  at  20°  than  at  37°,  pigment  formation 
per  mg.  of  growth  is  the  same  whether  in  light  or 
dark.  Streptothrix  corallinus  contains  an  unknown 
lipochrome  for  which  the  name  “  coralin  ”  is  sug¬ 
gested.  The  maximum  coloration  of  this  pigment 
appears  at  18°.  Above  27°,  only  traces  of  colour 
are  produced.  Growth  of  this  organism  is  vigorous 
from  22°  to  37°  and  direct  sunlight  has  no  decolorising 
effect  on  it.  Neither  of  the  above  organisms  con¬ 
tains  appreciable  quantities  of  vitamin- A.  Yeast 
contains  traces  of  carotin.  Streptothrix  corallinus 
contains  no  cholesterols  or  phytosterols. 

S.  S.  Zilva. 

Utilisation  of  thiocarbamide  by  Aspergillus 
niger.  A.  Rifbel  (Biochem.  Z.,  1925,  165,  473 — 
474). — Aspergillus  niger  oxidises  cystine  to  a  much 
greater  extent  (40%)  than  thiocarbamide  (4%). 

P.  W.  Clutterbuck. 

Chemical  composition  of  the  sporangial  wall 
of  Alyxomycetes.  A.  Kiesel  (Z.  physiol.  Chern., 
1925,  150,  102 — 117). — The  wall  substance  contains 
3-63%  of  nitrogen,  3-98%  of  ether-soluble  substances, 
and  2-84%  of  ash.  It  contains  50%  of  complex 
carbohydrate  insoluble  in  water,  which  by  acid 
hydrolysis  yields,  in  part,  dextrose.  Whilst  some 
27%  of  the  cell- wall  material  is  resistant  to  66% 
sulphuric  acid,  by  heating  with  alkali  to  160 — ISO0, 
98—99%  goes  into  solution.  In  the  insoluble  portion, 
neither  cellulose  nor  cliitin  can  be  detected.  The 
nitrogen-free  polysaccharides  may  be  separated 
completely  from  nitrogenous  substances  by  heating 
on  the  water-bath  with  8%  sodium  hydroxide,  when 
the  former  do  not  go  into  solution.  On  longer 
heating  a  part  of  the  carbohydrate  is  gradually 
destroyed.  The  name  “  myxoglucosan  ”  is  given 
to  the  polysaccharide  which  is  resistant  to  the  action 
of  8%  sodium  hydroxide.  Previous  treatment  of  the 
wall  substance  with  2%  hydrochloric  acid  largely 
diminishes  the  yield  of  polysaccharide  insoluble  in 


sodium  hydroxide.  It  is  probable  that  there  is 
protein  in  the  wall  material,  since  a  portion  of  the 
nitrogen  insoluble  in  hydrochloric  acid  appears  to  be 
soluble  in  pepsin  solutions.  No  definite  protein 
colour  reactions  were  observed.  H.  D.  Kay. 

Effect  of  2>n  on  the  availability  of  iron  for 
Chlorella  sp.  E.  P.  Hopkins  and  P.  B.  Wann 
(J.  Gen.  Physiol.,  1925,  9,  205 — 210). — In  a  phosphate 
buffered  nutrient  solution  the  acid  limit  for  growth 
of  Chlorella  Sp.  was  pn  3-4 ;  the  optimum  pn  5-7 ;  and 
the  alkaline  limit  pn  6-1.  When  special  precautions — 
omission  of  calcium  from  the  medium  and  addition 
of  sodium  citrate — were  taken  to  prevent  removal 
of  iron  by  precipitation  or  adsorption  at  the  more 
alkaline  reactions,  growth  was  maximal  atpn  7-5. 

C.  P.  Stewart. 

Penetration  of  carbon  dioxide  into  living 
protoplasm.  W.  J.  V.  Osterhout  and  M.  J. 
Dorcas  (J.  Gen.  Physiol.,  1925,  9,  255 — 267 ;  cf. 
A.,  1925,  i,  1355). — Little  or  no  carbon  dioxide  enters 
normal  cells  of  Valonia  macrophysa  except  in  the 
form  of  undissociated  molecules.  Whenever  the 
interior  of  a  cell  is  more  acid  than  the  surrounding 
medium  (excess  of  base  being  the  same  in  both)  the 
internal  concentration  of  total  carbon  dioxide  at 
equilibrium  may  be  expected  to  be  less  than  the 
external.  C.  P.  Stewart. 

Accumulation  of  brilliant-cresyl-blue  in  the 
sap  of  living  cells  of  Nitella  in  the  presence  of 
ammonia.  M.  Irwin  (J.  Gen.  Physiol.,  1925,  9, 
235 — 253). — When  living  cells  of  Nitella  are  placed  in 
a  solution  of  brilliant-cresyl-blue  containing  ammon¬ 
ium  chloride,  the  rate  of  accumulation  of  the  dye  in  the 
sap  is  less  than  when  ammonium  chloride  is  absent, 
this  decrease  occurring  without  any  increase  in  the  pa 
of  the  cell  sap.  Since  the  decrease  in  the  rate  of 
accumulation  of  the  dye  takes  place  only  when 
ammonia  is  present  in  the  sap,  and  not  when  the 
ammonia  is  confined  to  the  external  solution,  it  is 
interpreted  as  being  due  to  competition  between  the 
ammonia  and  the  dye  for  certain  substances  in  the 
cell.  C.  P.  Stewart. 

Protoplasm.  Composition  of  the  plasmodium 
of  Reticularia  lycoperdon.  A.  Kiesel  (Z.  physiol. 
Chem.,  1925,  150,  149 — 176). — The  plasmodium 
gave  the  following  figures  (on  the  dry  weight)  :  fat, 
17-85 ;  lecithin,  4-67 ;  cholesterol,  0-58 ;  reducing 
sugar,  2-74 ;  non-reducing,  soluble  carbohydrate  (not 
glycogen),  5-32 ;  glycogen,  15-24 ;  difficultly  hydrolys- 
able  polysaccharide,  1-78 ;  nitrogenous  extractives, 
12-00;  protein  (partly  nucleoprotcin),  20-65 ;  “  plast- 
in,”  8-42 ;  nucleic  acid,  3-68 ;  fat  of  lecitho-protein 
(?),  1-20;  unknown  residue,  5-87%.  H.  D.  Kay. 

Cholesterol-synthesising  function  of  the 
spleen  :  influence  of  internal  secretion  of  the 
spleen  on  cholesterol  in  muscle.  J.  E.  Abelous 
and  L.  C.  Solla  (Compt.  rend.,  1926, 182,  98 — 100). — 
In  normal  dogs  there  is  more  cholesterol  in  venous 
than  in  arterial  blood,  but  this  is  not  the  case  in  the 
posterior  limb  when  the  trunk  of  the  crural  and 
sciatic  nerves  is  severed.  -  When  the  peripheral  ends 
of  the  severed  nerves  are  subjected  to  galvanic  stimu- 
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lation,  the  venous  blood  cholesterol  content  is  increased 
by  the  tetanus  produced.  In  the  splenectomiscd 
dog  stimulation  of  the  severed  nerves  does  not 
produce  this  increase  unless  an  extract  of  spleen  is 
injected  into  the  opposite  saphenous  vein.  That  the 
influence  of  the  spleen  is  not  direct  secretion  of 
cholesterol  is  shown  by  the  fact  that  in  the  above 
experiments  no  increase  in  cholesterol  content  of  tho 
blood  in  the  vein  leading  directly  from  the  spleen  is 
observed.  L.  F.  Hewitt. 

Properties  and  composition  of  oocytin.  II. 
G.  W.  Clark  and  P.  W.  Sharp  (J.  Biol.  Chem.,  1925, 
66,  123 — 131). — Oocytin  has  been  prepared  by  a 
method  similar  to  that  previously  described  (A.,  1918, 
i,  463)  from  the  blood  of  all  mammalian  species  so 
far  investigated,  and  also,  in  much  greater  yield, 
from  that  of  the  fowl  and  the  turkey ;  the  latter  result 
suggests  that  it  may  be  derived  from  the  nuclear 
material  of  the  red  cells;  it  could  not  be  obtained 
from  an  abdominal  transudate,  but  was  isolated  in 
undiminished  yield  from  serum  which  had  been  kept 
for  15  months  at  4°.  The  activity  of  the  oocytin, 
measured  by  the  fertilisation  membrane  formation 
in  sea-urchin’s  eggs  activated  with  strontium  chloride, 
was  greatest  in  those  preparations  derived  from  adult 
male  animals.  Similar  membrane  formation  was 
observed  with  nucleic  acids  from  yeast,  thymus,  and 
salmon  sperm,  but  these  substances  were  much  less 
active  than  oocytin.  C.  R.  Harington. 

Active  principles  of  pituitary  extract.  H.  H. 
Knaus  (J.  Pharm.  Exp.  Ther.,  1925,  26,  337—346).— 
When  given  intravenously,  pituitary  extract  equiv¬ 
alent  to  0-01  mg.  of  fresh  posterior  lobe  per  kg.  was 
required  to  produce  an  appreciable  rise  in  the  blood 
pressure  of  the  pithed  cat,  and  0-004  mg.  to  show  an 
effect  on  the  uterus.  With  intra-arterial  administra¬ 
tion,  the  minimal  doses  were  0-6  and  0-01  mg.  per  kg., 
respectively.  These  results  and  those  of  intra¬ 
muscular  injection  are  explained  by  the  assumption 
that  there  arc  separate  pressor  and  oxytocic  principles 
in  pituitary  extract  and  that  the  pressor  substance 
is  rapidly  destroyed  by  passing  through  the  arterioles. 

C.  P.  Stewart. 

Mineral  metabolism  of  the  lymph  following 
injections  of  l-  and  d-adrenaline,  pituitrin,  and 
pilocarpine.  W.  F.  Petersen  and  T.  P.  Hughes 
(J.  Biol.  Chem.,  1925,  66,  229 — 246). — Injections  into 
dogs  of  natural  adrenaline  and  synthetic  l-  and 
d-adrenaline  have  almost  identical  effects  on  the 
inorganic  salts  of  the  lymph;  in  general,  there  is 
observed  a  preliminary  increase  and  subsequent 
fluctuation  in  the  concentration  of  calcium,  and  a 
preliminary  fall  and  subsequent  rise  in  that  of  phos¬ 
phate;  variations  in  the  other  inorganic  ions  are 
somewhat  irregular;  following  injections  of  pituitary 
extract  there  is  an  immediate  rise  in  the  concentration 
of  phosphate  and  of  sodium  and  a  slight  rise  in  the 
calcium ;  pilocarpine  causes  an  increase  in  the 
phosphates,  and,  if  the  dog  has  previously  been 
treated  with  calcium  lactate,  an  increase  in  the 
calcium.  It  is  thought  that  the  alterations  observed 
are  the  result  of  the  action  of  the  drugs  directly 
on  the  tissues,  rather  than  on  the  autonomic  nervous 
system.  C.  R.  Harington. 


Biocatalysts  concerned  in  carbohydrate  meta¬ 
bolism.  III.  H.  von  Euler  and  K.  Myrback 
(Z.  physiol.  Chem.,  1925,  150,  1 — 15). — Pancreatic 
insulin  cannot  replace  the  co-zymase  of  yeast.  The 
formation  of  hexosediphosphate  by  chopped  muscle, 
without  oxygenation,  is  not  greatly  increased  by 
pancreatic  insulin.  H.  D.  Kay. 

Pancreatic  hormone.  H.  Langecker  and  W. 
Wiechowski  (Klin.  Woch.,  1925,  4,  1339 — 1343; 
from  Chem.  Zentr.,  1925,  II,  1180). — By  the  methods 
in  use  for  extracting  the  pancreatic  hormone,  sub¬ 
stances  can  be  extracted  from  other  organs  which 
have  a  similar  effect  on  blood-sugar,  but  their  mode 
of  action  dilfers  from  that  of  the  pancreatic  product. 
Such  substances  may  be  also  present  in  the  active 
fraction  isolated  from  the  pancreas  by  existing 
methods.  Using  a  new  method,  which  consists  in 
salting  out  the  raw  insulin  with  potassium  lactate,  and 
after  redissolving  in  water,  precipitating  with  N- 
hydrochloric  acid,  an  active  fraction  was  obtained 
from  the  pancreas,  but  not  from  other  organs.  The 
preparation  thus  obtained  is  2 — 5  times  as  active 
as  the  preparations  hitherto  available  and  must 
contain  the  pancreatic  hormone  free  from  other 
substances  of  similar  action.  The  substance  is 
uncrystallisable  and  appears  to  be  an  albumose  rich 
in  sulphur.  G.  W.  Robinson. 

Measurement  of  the  action  of  insulin.  H. 

Langecker  and  W.  Stross  (Biochem.  Z.,  1925,  161, 
295 — 336). — The  action  of  insulin  is  dealt  with 
statistically,  about  200  rabbits  being  used  in  many 
experiments.  The  average  blood-sugar  value  for 
224  rabbits,  starved  for  24  hrs.,  was  96  mg.%  ;  47 
rabbits  which  had  never  previously  had  insulin  gave 
99  mg.%.  The  mean  value  necessary  to  bring  about 
convulsions  was  28  mg.%.  Whilst  different  rabbits 
show  great  variations  in  their  sensitivity  to  insulin 
— one  rabbit  being  unaffected  by  sixteen  times  the 
dose  which  brought  about  convulsions  in  another — 
each  rabbit  seems  to  have  an  individual  sensitivity 
which  is  more  or  less  constant.  H.  I.  Coombs. 

Insulin  and  blood-fat.  A.  C.  White  (Biochem. 
J.,  1925,  19,  921 — 926). — Hypoglycemia  caused  by 
the  administration  of  insulin  is  accompanied  in 
the  normal  dog  by  an  increase  in  the  blood-fat,  the 
increase  aflccting  the  fatty  acids  more  than  the 
cholesterol.  The  administration  of  dextrose  along 
with  insulin,  or  later,  does  not  seem  to  afiect  the 
changes  in  blood-fat  brought  about  by  insulin.  The 
effect  of  insulin  on  the  blood  cholesterol  is  not  constant. 

S.  S.  Zilva. 

Fate  of  blood-sugar  after  insulin  injections  in 
normal  animals.  A.  Hynd  (Biochem.  J,,  1925, 19, 
1095 — 1100). — The  reducing  power  of  plasma  is 
brought  down  to  that  of  the  corpuscles,  which  is 
comparatively  low,  by  the  administration  of  insulin. 
Whilst  the  sugar  of  the  plasma  is  not  altered  to  any 
extent  by  hydrolysis  before  or  after  insulin,  the 
reducing  power  of  the  corpuscles  increases  in  both 
cases.  As  the  increase  in  the  reducing  power  is 
greater  after  insulin,  it  cannot  be  due  entirely  to  the 
interfering  action  of  peptone  produced  by  the  hydro¬ 
lysis.  It  is  suggested  that  a  non-reducing  dextrose 
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complex  may  be  formed  by  the  action  of  insulin  and 
that  this  complex  attaches  itself  to  the  tissues 
including  the  red  blood-corpuscles.  About  a  sixth 
of  the  sugar  disappearing  from  the  plasma  after 
insulin  may  be  accounted  for  by  the  erythrocytes 
acting  in  this  manner.  S.  S.  Zilva. 

Effect  of  insulin  treatment  and  nutritional 
conditions  on  the  fat  content  of  rats  on  vitamin- 
free  diets.  K.  Onohara  (Biochcm.  Z.,  1925,  163, 
51 — 60). — Normal  rats  treated  with  0-S  unit  of 
insulin  per  kg.  body-weight  per  diem  for  2 — 3  weeks 
show  a  slightly  greater  mean  fat  content  than  rats 
not  so  treated.  Rats  fed  on  vitamin-free  diets,  either 
mixed,  fat-free,  or  carbohydrate-free,  are  consider¬ 
ably  poorer  in  fat.  On  mixed  and  carbohydrate-free 
diets  insulin  has  no  effect  on  the  fat  content,  but  on 
fat-free  diet  the  insulin-treated  animals  are  slightly 
richer  in  fat  than  the  controls.  E.  C.  Smith. 

Effect  of  insulin  on  the  blood-fat  level  in  dogs 
on  a  vitamin-free  diet.  K.  Onohara  (Biochem.  Z., 
1925,  163,  67 — 74). — Insulin  has  no  effect  on  the 
blood-fat  level  of  fasting  dogs  on  a  vitamin-free  diet, 
nor  on  the  blood-fat  curve  following  the  ingestion  of  a 
fat  meal.  E.  C.  Smith. 

Bio-assay  of  thyroid.  R.  Hunt. — SeeB.,  1926,27. 

Physiology  of  the  glands.  L.  Asher. 
LXXVIII.  Effect  of  the  thyroid  gland  on  the 
growth-promoting  properties  of  blood.  Detec¬ 
tion  of  growth-factors  in  blood.  S.  Uchida 
(Bioehcm.  Z.,  1925,  163,  75 — 94). — A  method  is 
described  for  the  determination  of  the  content  of 
growth-promoting  substances  in  rabbit’s  plasma  by 
addition  of  the  plasma  to  cultures  of  chick  embryo 
hearts  in  Ringer’s  solution.  The  plasma  of  thy- 
roidectomiscd  animals  is  very  deficient  in  growth- 
factor,  still  more  so  in  animals  deprived  of  both 
thyroid  and  thymus  glands.  Animals  deprived  of 
thymus  show  a  slight  deficiency,  but  ovariectomy 
has  no  effect  on  the  growth -factor  content. 

E.  C.  Smith. 

Excretion  of  calcium,  magnesium,  and  phos¬ 
phorus  (a)  following  thyreoparathyroidectomy, 
(6)  following  injections  of  calcium  chloride, 
sodium  phosphate,  or  both,  (c)  following  injec¬ 
tion  of  parathyroid  extract.  I.  Greenwald  and 
J.  Gross  (J.  Biol.  Chcm.,  1925,  66,  185 — 199,  201 — 
215,  217 — 227). — Following  parathyroidectomy  in 
dogs,  the  excretion  of  calcium  became  slightly  greater 
in  the  fteces  and  considerably  less  in  the  urine,  the 
net  result  being  a  decrease  in  the  total  calcium 
excreted ;  the  total  phosphorus  excreted  was 
increased  and  that  of  magnesium  little  changed. 
When  calcium  chloride  is  injected  into  normal  dogs, 
most  of  the  calcium  is  retained,  the  phosphorus 
excretion  is  unchanged  and  that  of  magnesium 
slightly  reduced ;  when  sodium  phosphate  and  calcium 
chloride  are  given  together,  the  extra  calcium  and 
phosphorus  excreted  is  approximately  equal  to  that 
administered;  injection  of  large  amounts  of  sodium 
phosphate  leads  to  an  increased  excretion  of  calcium, 
phosphorus,  and  magnesium.  Injection  of  active 
parathyroid  extract  increases  the  excretion  of  calcium 


and  phosphorus  and  docs  not  affect  that  of  magnesium  ; 
since  the  calcium  excreted  could  not  have  been  derived 
from  the  food  and  also,  since  its  increased  excretion 
was  accompanied  by  a  parallel  increase  in  that  of 
phosphorus,  it  is  assumed  that  this  experiment 
indicates  a  mobilisation  of  calcium  phosphate  from 
the  bones  under  the  influence  of  the  parathyroid 
hormone.  C.  R.  Harington. 

Parathyroid  hormone.  II.  J.  B.  Collie  and 
E.  P.  Clark  (J.  Biol.  Chcm.,  1925,  66,  133—137; 
cf.  A.,  1925,  i,  754). — After  acid  extraction  of  the 
glands,  removal  of  fat,  and  preliminary  removal  of 
inactive  proteins  by  making  alkaline  and  then  adding 
acid  to  pu  5-5  and  filtering,  the  filtrate  was  saturated 
with  sodium  chloride ;  the  active  material  so  precipit¬ 
ated  was  purified  by  repeated  dissolution  in  dilute 
hydrochloric  acid  and  precipitation  at  the  isoelectric 
point  ( pu  4-8),  and  finally  washed  with  alcohol  and 
ether  and  dried  in  a  vacuum  over  sulphuric  acid. 
There  was  thus  obtained  an  amorphous  powder 
(15-5%  N)  which  gave  positive  reactions  for  protein, 
negative  for  carbohydrate ;  it  contained  sulphur  and 
iron,  but  no  phosphorus ;  it  was  easily  soluble  in  acid 
and  alkali  and  in  80%  alcohol;  insoluble  in  absolute 
alcohol,  ether,  pyridine,  and  acetone ;  it  did  not 
dialyse.  It  was  inactivated  by  boiling  for  an  hour 
with  10%  hydrochloric  acid  or  with  5%  sodium 
hydroxide,  and  also  by  the  action  of  pepsin  and  of 
trypsin ;  0-3  mg.  was  equivalent  to  1  unit  of  physio¬ 
logically  active  substance.  C.  R.  Harington. 

Vitamin-A  in  beef,  pork,  and  lamb.  R.  Hoag- 
land  and  G.  G.  Snider  (J.  Agric.  Res.,  1925, 31, 201 — 
221). — The  values  of  beef,  pork,  and  lamb  as  sources 
of  vitamin-A  have  been  studied  by  following  the 
growth  of  young  rats  receiving  rations  adequate  in 
other  respects,  but  with  varying  proportions  of  dried 
lean  meat  as  the  only  source  of  vitamin- A.  The 
energy  values  of  the  different  rations  were  practically 
the  same.  The  samples  of  beef  and  pork  tested  were 
relatively  poor  in  vitamin- A.  When  50 — 95%  of  the 
ration  consisted  of  the  beef,  growth  was  almost 
normal,  but  in  no  case  was  normal  growth  obtained 
with  the  pork.  The  samples  of  lamb  differed  con¬ 
siderably;  some  were  rather  poor  in  vitamin- A, 
whereas  others  were  richer  than  any  other  samples 
of  meat  tested.  .  C.  T.  Gimingham. 

Chemical  nature  of  vitamin-A.  J.  C.  Drum¬ 
mond,  H.  J.  Channon,  and  K.  H.  Coward  (Biochem. 
J.,  1925,  19,  1047 — 1067). — Vitamin-A  can  be  con¬ 
centrated  without  loss  in  the  unsaponifiable  fraction 
of  cod-liver  oil  if  precautions  against  oxidation  are 
taken.  The  concentrate  contains  no  demonstrable 
traces  of  iodine  or  nitrogen,  and  50%  of  this  fraction 
consists  of  cholesterol  which  is  inactive.  Vitamin-A 
is  volatile,  passing  over  on  distillation  mainly  between 
180°  and  220°/2 — 3  mm.  The  active  distillate  con¬ 
tains  a  saturated  alcohol  (m.  p.  about  60°),  spinacene, 
and  one  or  more  than  one  unsaturated  alcohol  of  b.  p. 
about  200° /2 — 3  mm.  The  first  two  constituents  are 
inactive.  Whether  the  vitamin  is  an  unsaturated 
alcohol  could  not  be  established,  Oleyl  alcohol, 
sclachyl  alcohol,  and  phytol  are  inactive.  Vitamin-A 
is  not  identical  with  lycopin  or  carotin.  The  claims 
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of  Takahashi  (J.  Chem.  Soc.  Japan,  1922,  43,  S26 ; 
A.,  1923,  i,  968;  1925,  i,  1365),  to  have  isolated 
vitamin-A  and  identified  it  as  an  unsaturated  alcohol, 
C27H1602  (“  biosterin  ”),  are  criticised. 

S.  S.  Zilva. 

Technique  of  testing  for  the  presence  of 
vitamin-A.  J.  C.  Drummond,  K.  H.  Coward,  and 
J.  Handy  (Biochcm.  J.,  1925,  19,  1068—1074).^ 
Rats  kept  on  deficient  basal  diet  from  which  fat  is 
excluded  receive  small  quantities  of  irradiated 
cholesterol  to  supply  the  antirachitic  vitamin.  When 
the  weight  curve  declines  owing  to  the  exhaustion 
of  the  animal’s  store  of  vitamin- A,  the  substance  to 
be  tested  is  administered  to  the  animal.  In  a  positive 
test,  the  rats  resume  growth.  If  vitamin- A  is  absent 
from  the  substance  the  decline  in  weight  continues. 

S.  S.  Zilva. 

Biochemical  colour  test.  III.  Colour 
reactions  associated  with  vitamin-A.  W.  R. 
Fearon  (Biochem.' J.,  1925,  19,  888 — 895). — Phos¬ 
phorus  pentoxide  produces  a  deep  violet  colour  when 
added  to  oils  containing  vitamin-A.  The  pigment 
giving  this  colour  can  be  separated  by  adsorbing  it 
with  phosphorus  pentoxide  and  centrifuging.  On 
hydrolysing  the  deposit  and  extracting  the  pigment, 
the  extract  did  not  give  the  colour  tests,  nor  did  it 
possess  any  growth-promoting  properties.  Active 
oils  depigmented  by  the  above  procedure  lose  their 
growth-promoting  activity.  In  the  presence  of  a 
12%  solution  of  trichloroacetic  acid  in  dry  light 
petroleum,  pyrogallol  and  other  polyphenols  interact 
with  oils  containing  vitamin-A,  giving  a  stable 
coloration.  Oils  inactivated  by  aeration,  inactive 
vegetable  oils,  irradiated  cholesterol,  “  oxycholesterol,” 
irradiated  hardened  fat,  and  “  ostclin  ”  give  no  colour 
with  pyrogallol.  This  reaction  could  not  be  repro¬ 
duced  by  adding  the  commoner  aldehydes  and 
ketones,  with  and  without  cholesterol,  to  medicinal 
petroleum,  aerated  liver  oil,  or  vegetable  oil. 

S.  S.  Zilva. 

Fat,  cholesterol,  and  sterol  metabolism  of 
growing  rats  in  tbe  presence  and  absence  of 
vitamin-A.  B.  Liang  and  L.  Wacker  (Biochem. 
Z.,  1925,  164,  371 — 393). — Rats  fed  on  fat-free  diet 
lacking  vitamin-A  arc  incapable  of  laying  down  fat, 
but  on  diets  poor  in  fat  and  vitamin-A  they  synthesise 
large  amounts  of  cholesterol.  The  cholesterol  content 
may  be  greater  than  when  fed  on  diets  containing 
sufficient  vitamin-A  and  rich  in  cholesterol.  Vitamin- 
A  and  lipochrome  may  act  as  carriers  of  the  endo¬ 
genous  oxygen  derived  from  carbohydrate  in  process 
of  conversion  into  fat.  Vitamin-A  is  also  con¬ 
cerned  with  the  formation  of  neutral  fat  from  fatty 
acid  and  glycerol.  Much  more  sterol  is  formed  in  the 
organism  than  is  contained  in  the  diet,  but  as  most 
of  these  substances  are  excreted  in  the  fseces,  very  little 
increase  in  sterol  content  is  found  on  normal  diets, 
and  none  on  fat-free  diet.  E.  0.  Smith. 

Antirachitic  value  of  irradiated  cholesterol  and 
phytosterol.  TV.  Factors  influencing  biological 
activity.  A.  F.  Hess,  M.  Weinstock,  and  E. 
Sherman  (J.  Biol.  Chem.,  1925,  66,  145—160). — 
Whereas  irradiated  vegetable  oil  retains  its  antirachitic 


activity  for  at  least  a  year,  irradiated  cholesterol  loses 
a  part  of  its  activity  during  storage  for  a  month ;  the 
loss  is  greatest  if  it  is  stored  dry  and  least  if  kept  in 
olive  oil.  The  inactivation  produced  by  prolonged 
irradiation  of  activated  cholesterol  (cf.  A.,  1925,  i, 
1020)  is  an  irreversible  process.  Cholesterol  can  be 
activated  by  irradiation  in  an  atmosphere  of  nitrogen 
and  does  not  lose  its  activity  in  a  vacuum  or  on  pro¬ 
longed  contact  with  acetone,  chloroform,  or  benzene ; 
on  recrystallisation  from  alcohol,  it  becomes  less 
active ;  if  the  crystallisation  be  repeated,  the  soluble 
portion  recovered  from  the  mother-liquor  is  found 
to  be  progressively  less  active ;  none  of  the  recrystal¬ 
lised  products  could  be  completely  reactivated  by 
irradiation,  and  the  more  soluble  portions  could  not 
be  reactivated  at  all.  Cholesterol  isolated  from  egg- 
yolk  and  from  bone-marrow  was  devoid  of  anti¬ 
rachitic  activity  (before  irradiation) ;  no  change  in 
elementary  composition  could  be  detected  in  cholesterol 
which  had  been  activated  by  irradiation  for  1  hr. 

C.  R.  Harington. 

Mammary  secretion.  VI.  Vitamin -It  and 
the  lactating  rat's  diet.  1.  The  quantitative 
relation  of  vitamin-B  to  protein.  2.  Vitamin-B 
requirements  of  the  lactating  and  non-lactating 
rat.  G.  A.  Hartwell  (Biochem.  J.,  1925,  19, 
1075 — 1081). — There  is  a  quantitative  relation  be¬ 
tween  the  protein  and  vitamin-A  in  the  lactating  rat’s 
diet.  On  a  synthetic  diet  containing  20%  of  casein - 
ogen,  6 — 8  g.  of  marmite  per  20  g.  of  caseinogen  are 
needed  for  the  mother  to  rear  her  young  normally. 
On  a  synthetic  diet  containing  20%  of  caseinogen,  the 
lactating  rat  requires  at  least  four  times  as  much 
vitamin-A  as  does  the  young,  growing  animal.  The 
lactating  rat  can  rear  some  of  her  young  on  a  synthetic 
diet  free  from  vitamin-A,  but  conditions  are  not 
normal.  In  a  synthetic  diet  10%  of  caseinogen  is 
insufficient  for  the  lactating  rat.  S.  S.  Zilva. 

Technique  for  studying  vitamin-B.  A.  H. 
Smith,  G.  R.  Cowgell,  and  H.  M.  Groll  (J.  Biol. 
Chem.,  1925,  66, 15 — 21). — The  importance  is  emphas¬ 
ised,  when  using  rats  as  subjects  of  vitamin-A  experi¬ 
ments,  of  eliminating  the  possibility  of  the  animals 
eating  their  faces .  C.  R.  Harington. 

Glycogen  reserves  and  arterial  sugar  (free  and 
combined  with  protein)  in  experimental  scurvy, 
L.  Randoin  and  A.  Michaux  (Compt.  rend.,  1925, 
181,  1179 — 1181). — Guinea-pigs  fed  on  a  diet  deficient 
in  vitamin-C  have  the  normal  blood-sugar  level  (both 
free  and  combined  sugar),  and  although  the  liver 
glycogen  reserves  are  somewhat  diminished,  some 
glycogen  remains  in  the  liver  and  muscles  of  animals 
dying  of  scurvy.  L.  F.  Hewitt. 

Synthesis  of  vitamins  by  yeasts.  R.  Zajdel 
and  C.  Funk  (Compt.  rend.  Soc.  Biol.,  1925,  92, 1527 — 
1528 ;  from  Chem.  Zcntr.,  1925,  II,  1178). — Vitamin-Z> 
is  shown  to  be  indispensable  for  the  growth  of  yeast 
in  nutrient  solutions.  On  addition  of  unpurified 
sugar,  growth  takes  place.  The  authors  suggest  that 
there  arc  several  components  in  vitamin-Z),  one  of 
which  occurs  in  ordinary  unpurified  sugar.  In  one 
case  where  yeast  grew  apparently  in  the  absence  of 
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vitamin-D,  it  is  supposed  that  there  was  a  synthesis 
of  the  vitamin  by  wild  yeast.  G.  W.  Robinson. 

Reproduction,  growth,  and  alimentary  equi¬ 
librium.  L.  Randoin,  J.  Alquier,  Asselin,  and 
Charles  (Compt.  rend.,  1926,  182,  94 — 96;  cf.  A., 
1925,  i,  210,  1002). — The  diets  most  favourable  for  the 
growth  of  white  rats  are  not  the  most  favourable  for 
reproduction.  Butter  (or  milk)  is  an  essential  part 
of  the  diet  to  ensure  fertility,  caseinogcn  (or  milk)  is 
necessary  for  the  rearing  of  the  young,  and  a  balance 
between  mineral  constituents  and  carbol^drates  in 
the  diet  is  necessary  for  reproduction  and  growth. 

L.  F.  Hewitt. 

Assimilation  of  carbon  dioxide  by  plants. 
F.  J.  Nellensteyn. — See  B.,  1926,  35. 

Controlling  influence  of  carbon  dioxide.  V. 
Production  of  ethyl  alcohol  and  acetaldehyde  by 
cells  of  the  higher  plants  in  relation  to  con¬ 
centration  of  oxygen  and  carbon  dioxide.  M. 
Thomas  (Biochem.  J.,  1925,  19,  927 — 947). — In  the 
absence  of  oxygen,  ethyl  alcohol  and  traces  of  acetalde¬ 
hyde  accumulate  in  apple  cells.  This  is  due  to  respir¬ 
ation  of  a  zymasic  type  (anaerobic  zymasis).  Neither 
of  these  compounds  accumulates  as  intermediate  or 
end-product  of  the  respiration  of  apple  cells  in  air; 
nor  can  they  be  oxidised  by  the  apple  tissue.  When 
carbon  dioxide  is  present,  zymasic  respiration  takes 
place  even  in  the  presence  of  abundance  of  oxygen 
(carbon  dioxide  zymasis).  In  carbon  dioxide  zymasis, 
the  ratio  of  ethyl  alcohol  to  acetaldehyde  is  2:1, 
whilst  in  anaerobic  zymasis  it  is  50  :  1.  Mixtures  of 
carbon  dioxide  and  oxygen  may  therefore  be  more 
injurious  to  apples  than  anaerobic  conditions,  owing  to 
the  toxicity  of  the  acetaldehyde,  which  is  produced 
in  greater  quantities  in  carbon  dioxide  zymasis. 

S.  S.  Zilva. 

Influence  of  electrolytes  in  medium  on  gaseous 
exchange  of  mosses.  A.  Mayer  and  L.  Plantefol 
(Compt.  rend.,  1925,  181,  1094 — 1095;  cf.  A.,  1924, 
i,  809;  1925,  i,  1120). — Mosses  were  soaked  in  dilute 
solutions  of  various  salts  and  acids,  withdrawn,  dried 
in  the  air,  and  their  gaseous  exchanges  studied. 
Practically  all  salts  in  low  concentrations  increased 
the  oxidation  intensity  of  the  mosses  and  in  higher 
concentrations  retarded  it.  Different  salts  of  the  same 
anion  or  cation  produced  very  different  effects.  Some 
salts,  e.g.,  calcium  chloride,  retarded  the  respiration 
without  increasing  it  at  any  concentration.  Acids 
exert  their  influence  in  much  more  dilute  solutions, 
and  if  the  concentration  is  large  enough  to  inhibit 
respiration  the  inhibition  period  is  followed  by  an 
accelerated  respiration ;  the  other  effects  described 
last  for  several  days.  The  respiratory  quotient  in¬ 
creases  or  decreases  with  the  increase  or  decrease  in 
respiration  intensity.  L.  F.  Hewitt, 

Equilibrium  of  cellular  constituents  and 
cellular  oxidation  intensity.  Imbibition  and 
oxidation  in  seeds.  R.  Jacqttot  and  A.  Mayer 
(Compt.  rend.,  1925,  181,  931 — 933;  cf.  A.,  1924,  i, 
S09;  1925,  i,  1120). — Until  the  seeds  of  the  broad- 
bean,  maize,  and  pea-nut  have  absorbed  a  certain 
amount  of  moisture,  no  carbon  dioxide  is  liberated ; 
when  this  limiting  value  is  exceeded,  the  oxidation 


increases  rapidly  to  a  maximum  value  as  more  water 
is  absorbed,  and  then  decreases  rapidly  from  that 
maximum.  The  water  content  necessary  for  oxidation 
to  commence,  the  maximum  value  of  carbon  dioxide 
liberation  per  100  g.  of  the  moist  seeds,  and  the  water 
content  of  the  seeds  at  this  maximum,  are  character¬ 
istics  of  each  of  the  seeds  examined.  The  maximum 
amount  of  carbon  dioxide  liberated  per  100  g.  of  water 
in  the  seeds  is  the  same  for  all  the  seeds  ( i.e .,  17  e.c. 
of  carbon  dioxide  per  100  g.  of  water  per  hour).  The 
hydrobiotic  yield  has  also  a  maximum  value  and  is 
approximately  the  same  in  each  case. 

L.  F.  Hewitt. 

Coupled  fat  and  carbohydrate  metabolism. 

H.  von  Euler  (Biochem.  Z.,  1925,  164,  18 — 22). — 
The  development  of  carbon  dioxide  by  the  press 
juice  of  sterilised  seeds  of  Brassica  Napus  is  increased 
during  the  early  period  of  observation  by  the  addition 
of  cozymase  solution,  but  no  further  increase  is 
observed  after  34  hrs.  P.  W.  Clutterbuck. 

Effect  of  light  on  tannin  formation.  Michel- 

Durand  (Compt.  rend.,  1925,  181,  1171—1173;  cf. 
A.,  1924,  i,  477). — Chestnuts  and  acorns  were  allowed 
to  germinate  and  grow  in  washed  sand  in  darkness 
and  others  in  sunlight,  and  in  every  case  from  5%  to 
23%  of  tannins  was  found  in  the  plants.  Less  acetone- 
soluble  tannins  were  found  in  every  part,  and  less 
water-soluble  tannins  in  every  part  but  the  leaves, 
of  chestnut  plants  grown  in  darkness  than  in  those 
grown  in  sunlight.  The  same  but  less  marked  differ¬ 
ences  were  found  in  the  case  of  oak  plants. 

L.  F.  Hewitt. 

Effect  of  light  on  the  alkaloid  content  of 
Lupinus  luteus,  L.  T.  Sabalitschka  and  C. 
Jungermann  (Biochem.  Z.,  1925,  164,  279 — 287 ; 
cf.  this  vol.,  99). — The  alkaloid  content  of  seedlings 
grown  on  a  nitrogen-free  substrate  for  14  days  from 
germination,  in  the  dark,  is  74%,  that  of  seedlings 
grown  in  daylight  is  81%,  of  the  original  content  of 
the  seeds.  When  brought  into  the  light  for  a  further 
14  days,  the  alkaloid  content  increase  is  30%  more 
than  the  corresponding  increase  in  the  normal  plants. 
Again  placed  in  the  dark  for  14  days,  the  alkaloid 
content  decreases  to  60%.  Plants  grown  for  13  weeks 
in  the  light  when  placed  in  semi-darkness  for  1  week 
show  no  increase  in  alkaloid  content,  whereas  normal 
plants  show  a  25%  increase  during  that  time. 

E.  C.  Smith. 

Donnan  membrane  equilibrium  in  connexion 
with  living  cells.  W.  S.  Butkevitsch  and  W.  W. 
Butkevitsch  (Biochem.  Z.,  1925,  161,  468 — 487). — 
The  phenomena  connected  with  the  Donnan  membrane 
equilibrium  arc  important  in  plant  cells— particularly 
in  the  root  system.  In  experiments  with  collodion 
membranes  where  silicic  acid  is  present,  the  diffusion 
of  diffusible  anions  is  promoted.  In  this  way,  silicic 
acid  influences  the  absorption  of  phosphate,  and  thus 
has  a  beneficial  effect  on  the  development  of  the  plant 
when  phosphates  arc  present  only  in  small  concen¬ 
tration.  The  indiffusible  sodium  ions  also  affect  the 
absorption  of  the  diffusible  potassium  ions  in  the 
plant.  H.  I.  Coombs. 
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Isoelectric  points  for  plant-tissue.  W.  J. 
Robbins  and  I.  T.  Scott  (J.  Agric.  Res.,  1925,  31, 
385 — 399). — When  potato-tuber  tissue  was  placed  in 
small  volumes  of  dilute  buffer  solutions  and  the 
reaction  determined  electrometrically,  solutions  of 
pa  6-15  or  greater  became  more  acid,  those  of  pn  6-14 
or  less,  more  alkaline.  The  isoelectric  points  of 
potato-tuber  tissue  and  of  soya-bean  root  tips  are 
Pa  6-4  and  pa  6-2 — 644,  respectively,  of  the  mycelia 
of  Gibberella  saubinettii,  Fwsarium  lycopersi,  and 
F.  oxysporum,  6-2,  5-5,  and  4-9,  respectively. 

H.  J.  Channon. 

Tolerance  of  barley  for  alkali  salts  in  soil. 
R.  E.  Neidig  and  H.  P.  Magnuson. — See  B.,  1926, 24. 

Iron  solubility  tests  in  culture  solutions  at 
different  pa  values.  R.  P.  Marsh  (New  Jersey 
Agric.  Exp.  Sta.  Ann.  Rep.,  1923,  252 — 256;  Chem. 
Abstr.,  1925,  19,  3558). — The  solubility  of  ferric 
glycerophosphate,  soluble  ferric  phosphate,  ferric 
tartrate,  and  ferrous  sulphate  in  culture  solutions  is 
influenced  by  the  hydrogen-ion  concentration  of  the 
solutions.  When  the  hydrogen-ion  concentration 
is  kept  high,  ferric  glycerophosphate  can  be  used  as  a 
source  of  iron  for  plants;  when  it  approaches  the 
neutral  point,  ferric  tartrate  is  preferable. 

A.  A.  Eldridge. 

Lignification.  I.  Nature  of  lignin  ;  its 
physiological  significance  and  its  determination 
in  timbers.  II.  Histological  studies  on  the 
polysaccharides  and  aromatic  constituents  of 
the  cell  wall.  M.  M.  Mehta  (Biochem.  J.,  1925, 
19,  958 — 978,  979 — 997). — I.  Lignin,  m.  p.  170°, 
occurs  in  wood  in  the  free  condition,  but  the  major 
part  is  in  combination  with  polysaccharides.  Free 
lignin  can  be  extracted  from  the  wood  by  alcohol. 
The  combined  lignin  can  be  obtained  by  resolving 
lignocellulose  into  its  constituents  completely  by 
heating  with  4%  sodium  hydroxide  at  10  atm.  for 
1  hr.  This  treatment  does  not  decompose  the  lignin, 
which  can  be  precipitated  by  acidifying  the  alkaline 
liquid  and  isolated  in  pure  condition  quantitatively 
by  extraction  with  alcohol.  This  method  can  be 
utilised  as  a  gravimetric  method  for  the  determination 
of  lignin.  The  combined  and  free  lignin  was  thus 
determined  in  a  number  of  timbers.  A  mierochemical 
colorimetric  method  is  described.  It  is  based  on  the 
fact  that  lignin  gives  a  blue  coloration  with  phos- 
photungstic  and  phosphomolybdic  acids  in  phosphoric 
acid  in  presence  of  sodium  carbonate  solution.  A 
study  of  the  distribution  of.  lignin  in  different  parts 
of  Scotch  fir  by  the  colorimetric  method  shows  its 
presence  in  young  twigs  as  well  as  in  leaf  and  buds. 
It  is  assumed  that  lignin  occurs  in  chemical  combin¬ 
ation  with  cellulose  and  related  polysaccharides  as  an 
aromatic  glucoside.  The  aromatic  constituent  just 
before  lignification  is  not  of  the  nature  of  “  hadromal  ” 
described  by  Czapek  (cf.  A.,  1S99,  i,  560).  Pure, 
resistant  a-cellulose  is  obtained  when  lignocellulose  is 
resolved  by  the  above  method  and  can  be  determined 
accurately  in  this  way. 

II.  a-,  p-,  and  y-Cellulose,  a-,  p-,  and  y-oxycellul- 
ose,  hydrocellulose,  rnannan,  galactan,  pectin,  amylo- 
hemicellulose,  hemicellulose,  gums,  starch,  lichenin, 


and  chitin  have  been  isolated  in  the  purest  possible 
condition  and  their  staining  capacities  determined. 
P-  and  y-Ccllulose  show  a  greater  affinity  for  stains 
than  a-cellulose.  Oxycelluloses,  unlike  a-,  p-,  and  y- 
celluloses  and  hydrocellulose,  are  stained  by  ruthen¬ 
ium-red.  Two  kinds  of  hydrocellulose  can  be  differen¬ 
tiated  by  the  coloration  given  by  one  of  them  with 
iodine  in  potassium  iodide  solution.  Resins  react 
in  some  respects  like  lignin  and  are  associated  with 
gums  in  different  parts  of  the  same  plant.  Lignific¬ 
ation  sets  in  very  early  in  the  life-history  of  the  plant 
and  occurs  in  ground-tissue,  fibro-vascular  bundles, 
medulla,  and  cuticularised  cells.  The  relative  amounts 
of  different  cellulosic  constituents  vary  widely,  accord¬ 
ing  to  the  cultural  conditions,  general  environment, 
and  the  nature  of  the  plant.  The  middle  lamella  in 
young  stems  of  pine  is  composed  of  neutral  pectic 
substance,  whilst  in  old  timber  it  is  composed  of  lignin, 
gums,  and  hemicellulose,  pectin  being  absent. 

S.  S.  Zilva. 

Mierochemical  identification  of  potassium  [in 
plants]  as  picrate.  N.  Patschovsky  (Ber.  deut. 
Bot.  Ges.,  1925,  43,  4S9 — 496). — The  presence  of 
potassium  in  botanical  sections  may  be  detected  by 
placing  on  the  slide  one  drop  of  an  alcoholic  solution 
of  picric  acid,  and  observing  the  formation  of  crystals 
of  potassium  picrate.  The  calcium,  sodium,  and 
ammonium  salts  are  much  less  likely  to  separate,  on 
account  of  the  greater  solubilities,  but  confirmation 
may  be  obtained  by  placing  on  the  crystals  a  drop  of 
sodium  cobaltinitrite  or  of  perchloric  acid  solution ; 
potassium  picrate  is  transformed  by  these  into  the 
characteristic  cobaltinitrite  or  perchlorate.  Plant 
organs  may  be  immersed  in  a  solution  of  picric  acid 
in  petroleum,  the  potassium  picrate  crystals  then 
developing  at  the  surface.  If  the  test  is  negative  or 
uncertain,  the  plant  organ  may  be  incinerated,  and 
the  ash  similarly  tested ;  it  is  suggested  that  potassium 
observed  in  the  ash  but  not  detected  by  the  test  in 
the  organ  may  be  present  in  some  organic  combination 
and  not  as  a  salt.  S.  I.  Levy. 

Chemical  characteristics  of  green,  yellow,  and 
red  leaves.  H.  Colin  and  A.  Grandsire  (Compt. 
rend.,  1925,  181,  1168 — 1170). — In  red  leaves,  the 
reducing  and  non-reducing  sugars  are  increased  in 
amount,  and  the  electrical  conductivity  is  increased, 
but  the  ash,  water,  potassium,  and  calcium  contents 
are  decreased,  whilst  in  yellow  leaves  the  reducing 
sugar  content,  water  and  ash,  and  calcium  content 
are  appreciably  higher,  the  electrical  conductivity  is 
slightly  higher,  and  the  non-rcducing  sugar  and  calcium 
content  lower  than  in  green  leaves.  L.  F.  Hewitt. 

Influence  of  manures  on  yield  and  morphine 
content  of  latex  of  opium  poppy.  H.  E.  Annett 
and  H.  D.  Singh. — See  B.,  1926,  74. 

Oil  content  of  seeds  of  opium  poppy.  H.  E. 
Annett  and  M.  N.  Bose. — See  B.,  1926,  66. 

Ash  constituents  of  Indian  opium.  H.  E. 

Annett  and  M.  N.  Bose.— See  B.,  1926,  74. 

Root  of  Gentiana  lutea,  L.  R.  Binaghi  and  P. 
Falqui— See  B.,  1926,  106. 
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Phytochemistry  [1.  Mannitol  in  jalap  ;  2. 

sucrose  in  belladonna  root  ;  3.  the  cyanophoric 
glucoside  in  the  bark  of  Ptfrus  aucuparia, 
Gaertn.  ;  4.  a  cyanophoric  glucoside  in  Achillea 
millefolium,  L.  ;  5.  hydrocyanic  acid  in 

Chloris  petrcca].  L.  Rosenthaler  (Arch.  Pharm., 
1925,  263,  561— 563).— 1.  (Cf.  Buchner’s  “  Reper- 
torium  fur  die  Pharmazie,”  54,  221.)  When  an 
aqueous  extract  of  the  drug  is  evaporated  to  dryness, 
and  an  alcoholic  solution  of  the  residue  is  allowed  to 
crystallise,  mannitol  (m.  p.  165 — 166°)  is  obtained. 

2.  Crystals  of  sucrose  separate  from  an  alcoholic 
extract  of  belladonna  root. 

3.  When  the  stem  bark  of  Pyrus  aucuparia, 
Gaertn.,  is  extracted  by  the  author’s  method  (“  Grund- 
zuge  der  chem.  Pflanzcnuntersuchung,”  2nd  edition, 
p.  32)  there  is  eventually  obtained,  by  crystallisation 
from  chloroform,  a  glucoside  having  the  enzymolytic 
index  of  560,  determined  by  Bourquelot’s  method. 
This,  and  the  fact  that  on  hydrolysis  the  substance 
yields  Lmandelic  acid,  indicates  that  a  mandelo- 
nitrile  glucoside  is  present. 

4.  The  author  (Biochem.  Z.,  1922,  134,  219)  has 
already  shown  that  Achillea  millefolium,  L.,  is  a  cyano¬ 
phoric  plant.  Determinations  of  the  enzymolytic 
index  indicate  that  a  benzaldehydc  cyanohydrin 
glucoside,  possibly  new,  is  present. 

5.  The  South  African  grass  Chloris  petrcea  contains 
0002%  of  hydrocyanic  acid;  it  also  yields  on  dis¬ 
tillation  a  little  acetone.  W.  A.  Silvester. 

Occurrence  of  methyl  mercaptan  in  fresh 
Jlaphanus  roots  (Daikon,  Jlaphanus  sativus,  L.). 
N.  Nakamura  (Biochem.  Z.,  1925,  164,  31 — 33).— 
Methyl  mercaptan  is  isolated  as  the  mercury  com¬ 
pound  from  the  distillate  from  the  pulp  of  the  fresh 
roots.  P.  W.  Clutterbuck. 

Constituents  of  the  tegument  of  the  seeds  of 
Anagtjris  feetida.  P.  Condorelli  (Annali  Chim. 
Appl.,  1925,  15,  426 — 431). — The  tegument  of  these 
seeds  contains,  not  dextrose  (cf.  Reale,  A.,  1888, 
1S8),  but  galactose,  together  with  a  mucilaginous 
substance,  termed  podalirin,  which  yields  galactose 
and  arabinosc  on  hydrolysis  and  exhibits  the  characters 
of  paragalacto-araban  (cf.  Schulze,  A.,  1891,  1179). 

T.  H.  Pope. 

Phytobiochemical  studies.  II.  A.  Zlatarov 
(Biochem.  Z.,  1925,  161,  379 — 389). — The  peas 
of  Cicer  arietinum,  L.,  contain  1-61%  lecithin  (by 
phosphorus  analyses).  The  following  compounds 
were  isolated  from  70  kg.  of  the  meal  and 
analysed  :  C4,HS0O9NP(C5HgO4)2,  a  lecithin-pentosan, 
Cj  31 1 8(iO  ( CgH  ( 2  O  0 ) ,  a  lecithin-glucose,  and 
C^OjNP,  a  lecithin.  They  were  easily  oxidised 
and  were  kept  in  an  atmosphere  of  carbon  dioxide. 
When  hydrolysed  with  2%  sulphuric  acid  they  yielded 
no  purine  compounds,  but  gave  a  good  yield  of  betaine. 
(Cf.  A.,  1916,  i,  620.)  H.  I.  Coombs. 

Nitrogen  constituents  of  celery  plants  in  health 
and  disease.  G.  H.  Coons  and  L.  J.  Klotz  (J. 
Agric.  Res.,  1925,  31,  287 — 300). — Two  necrotic 
diseases  of  the  leaves  of  celery,  caused  by  the  fungi 
Cercospora  apii,  Fres.,  and  Septoria  apii,  Chester, 
have  been  investigated  from  a  chemical  point  of  view. 


In  both  cases,  there  is  distinctly  less  total  nitrogen  in 
diseased  than  in  healthy  leaves ;  diseased  tissue 
contains  less  nitric,  amino-acid,  and  acid  amide 
nitrogen,  and  more  ammonia,  “  humin,”  and  protein 
nitrogen.  Nitrites  are  present  in  diseased  but  not 
in  healthy  leaves.  The  results  are  interpreted  on  the 
basis  of  the  metabolism  of  fungi  in  cultures.  It  is 
considered  that  when  the  purely  carbonaceous  food 
supply  is  exhausted,  the  parasite  must  decompose 
nitrogenous  constituents  to  obtain  the  requisite 
carbon  and  that  a  stage  is  reached  when  there  is 
more  nitrogen  available  than  is  required  for  protein 
synthesis  etc.,  the  excess  appearing  as  ammonia  and 
being  lost  in  this  form.  C.  T.  Giminciham. 

Glucosides  of  indigenous  orchids.  P.  Delau- 
ney  (Bull.  Soc.  Chim.  biol.,  1925,  7,  1144—1147).— 
See  A.,  1925,  i,  487. 

Presence  of  loroglossoside  (loroglossin)  in 
Listera  ovata,  R.  Br.,  and  Epipactis  jmlustris, 
Crantz.  C.  Charaux  and  P.  Delatjney  (Bull.  Soc. 
Chim.  biol.,  1925,  7,  1148— 1150).— See  A.,  1925,  i, 
874. 

Bromine-containing  gland  cells  (bromuques) 
in  Antithamnion,  Naeg.  C.  Sauvageau  (Compt. 
rend.,  1925, 181,  1041 — 1043). — The  colourless,  highly 
refractive  “  gland  cells  ”  of  Antithamnionella  sar- 
niensis,  Lyle,  A.  plumula,  Thur.,  A.  rcfractum,  Thur., 
A.  boreale,  Kjellm.,  A.  Pylaiscei,  Kjellm.,  and 
A.  Butlerim,  Coll.,  contain  bromine  in  such  a  form 
that  on  treatment  with  fluorescein,  eosin,  identified 
spectrometrically,  is  produced.  This  property  does 
not  disappear  when  the  plant  is  dead  and  dried.  It 
is  suggested  that  the  bromine  is  dissolved  in  a 
carbohydrate  in  the  plant.  L.  F.  Hewitt. 

Formation  of  resin  in  conifers.  I.  Form¬ 
ation  of  resin  in  the  needles  of  Pinus  cembra. 
G.  V.  Pigulevski  and  V.  V.  Vladimirova  (J.  Russ. 
Phys.  Chem.  Soc.,  1925,  56,  325 — 334 ;  cf.  ibid.,  1924, 
55,  1). — The  needles  of  Pinus  cembra  contain  up  to 
10%  of  resin,  the  accumulation  of  which  starts  im¬ 
mediately  the  buds  burst,  follows  a  course  parallel  to 
that  of  the  development  of  the  needles,  and  has  its 
greatest  intensity  when  the  increase  of  the  dry 
matter  of  the  needles  is  most  rapid.  The  formation 
of  ethereal  oil  in  the  needles  occurs  later  than 
that  of  resin,  and  is  at  its  maximum  only  after 
the  accumulation  of  dry  matter  has  begun  to  fail. 
Some  increase  in  the  resin  content  occurs  during 
the  second  and  third  years  of  the  life  of  the  needles, 
and  evidently  occurs  at  the  expense  of  the  ethereal  oil, 
of  which  the  high-boiling  constituents  gradually  dis¬ 
appear.  The  resin  contains  considerable  proportions 
of  acid  and  esters ;  the  content  of  acid  is  less  in  the 
early  than  in  the  later  stages  of  development  of  the 
needles,  but  diminishes  in  needles  aged  one  or  two 
years.  T.  H.  Pope. 

Formation  of  resin  in  conifers.  II.  Form¬ 
ation  of  resin  in  Pinus  cembra.  G.  V.  Pigulev¬ 
ski  (J.  Russ.  Phys.  Chem.  Soc.,  1925,  56,  335 — 348; 
cf.  preceding  abstract). — Confirmation  is  obtained  of 
the  view  that  the  bulk  of  the  secretion  of  the  needles 
of  Pinus  cembra,  composed  of  the  resin  and  of  part  of 
the  ethereal  oil,  is  formed  during  the  period  of  growth 
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of  the  needles,  and  is  a  function  of  the  accumulation 
of  dry  matter.  After  severe  frost,  a  marked  increase 
in  the  secretion  is  observed  on  cutting  the  points  of 
the  needles ;  this  phenomenon  depends,  not  on  in¬ 
creased  secretion,  but  on  increase  in  the  pressure  on 
the  walls  of  the  resin  ducts,  this  producing  compression 
of  the  tissues.  After  frost,  the  secretion  contained 
33%  of  ethereal  oil.  T.  H.  Pope. 

Formation  of  resin  in  conifers.  III.  Form¬ 
ation  of  resin  in  ylbies  sibirica.  G.  V.  Pigulev- 
ski  and  V.  F.  Grigorieva  (J.  Russ.  Phys.  Chem.  Soc., 
1925,  56,  349 — 358;  cf.  preceding  abstracts). — The 
needles  of  Abies  sibirica  contain  up  to  14%  of  resin, 
the  formation  of  which  proceeds  parallel  to  that  of 
dry  matter  and  precedes  that  of  ethereal  oil.  The 
resin  contains  esters  and  acid,  the  latter  tending  to 
diminish  in  amount  during  the  period  of  vegetation. 
The  ratio  of  ethereal  oil  to  resin  in  the  secretion  is 
1  :  2-7,  so  that  the  secretion  contains  27-6%  of  the 
former.  T.  H.  Pope. 

Formation  of  ethereal  oil  in  conifers.  VII. 
Formation  and  transformation  of  ethereal  oil  in 
Pinus  strobus.  G.  V.  Pigulevski  and  V.  V. 
Vladimirova  (J.  Russ.  Phys.  Chem.  Soc.,  1925,  56, 
359 — 366). — The  dry  needles  of  Pinus  strobus  contain 
up  to  1%  of  ethereal  oil,  which  accumulates  as  the 
needles  grow  and  reaches  its  maximum  development 
after  tho  formation  of  dry  matter  has  begun  to  fail. 
The  higher-boiling  components  of  the  oil  gradually 
diminish  in  quantity,  possibly  owing  to  transform¬ 
ation  of  the  sesquiterpenes  into  non-volatile  products. 
With  this  tree,  the  secretion  consists  of  15-9%  of 
ethereal  oil  and  84-1%  of  resin.  T.  H.  Pope. 

Apparatus  for  the  rapid  evaporation  of 
unstable  solutions  [sera  etc.].  W.  Gade  and  W. 
Straub  (Biochem.  Z.,  1925,  165,  247— 249).— The 
apparatus,  which  can  be  evacuated,  consists  of  a  vessel 
containing  the  solution,  heated  in  a  water-bath,  con¬ 
nected  with  a  second  vessel  containing  sulphuric  acid, 
cooled  in  a  cooling  bath.  P.  W.  Clutterbuck. 

Micrometer  syringe.  J.  W.  Trevan  (Biochem. 
J.,  1925, 19, 1111 — 1114). — The  principle  of  the  instru¬ 
ment  is  based  on  the  displacement  of  a  volume  of  fluid 
by  the  well-fitting  piston  of  a  glass  syringe.  The  dis¬ 
placement  is  measured  by  a  Starret  micrometer.  The 
degree  of  accuracy  of  the  instrument  is  demonstrated 
by  a  series  of  titration  experiments;  0-01  c.c.  of  fluid 
is  measurable  with  an  error  of  less  than  ±1%- 

S.  S.  Zilva. 

General  principle  for  the  determination  of 
different  substances  in  body-fluids.  L.  Lorber 
(Biochem.  Z.,  1925,  162,  354 — 358). — In  order  to 
avoid  precipitation  methods,  the  amount  of  any 
substance  in  a  body-fluid  is  determined  directly  in 
the  wholo  fluid  before  and  after  addition  of  a  known 
amount  of  that  substance,  when,  by  use  of  an  equation, 
the  actual  amount  of  substance  in  the  fluid  is  calculable. 
The  way  in  which  this  principle  might  be  applied  to 
titrimetric,  colorimetric,  nephelometric,  fermentative, 
and  eudiometric  determinations  is  indicated. 

P.  W.  Clutterbuck. 


Modification  of  the  method  of  isothermic 
distillation  for  the  determination  of  the  mole¬ 
cular  concentration  of  blood  serum.  C.  Hryna- 
kovski  and  A.  Rychter  (Bull.  Soc.  Chim.  biol.,  1925, 
7,  1131 — 1138). — Barger’s  method  for  the  determin¬ 
ation  of  mol.  wt.,  as  modified  by  Rast,  has  been 
further  modified  to  allow  of  the  attainment  of 
equilibrium  and  tho  measurement  to  be  carried  out 
at  a  constant  temperature  of  36-5°  (±0-3°).  Com¬ 
parison  under  these  conditions  with  a  standard 
solution  of  urea  shows  human  blood-serum  to  have 
a  concentration  of  0-292 — 0-302ilf. 

C.  P.  Stewart. 

Preservation  of  blood  samples  for  analysis. 
A.  T.  Cameron  and  J.  E.  Williamson  (Can.  Med. 
Assoc.  J.,  1925,  15,  393 — 394). — Sander’s  method 
(J.  Biol.  Chem.,  1923,  58,  1)  is  satisfactory  for  4 
days’  preservation  for  analysis  of  dextrose,  urea, 
creatinine,  non-protein  nitrogen,  and  cholesterol,  but 
not  of  uric  acid.  Chemical  Abstracts. 

Micro-determination  of  dextrose  by  Bang's 
method.  E.  Cohn  and  A.  Wagner  (Biochem.  Z., 
1925,  160,  43 — 51). — A  large  number  of  determin¬ 
ations  of  blood-sugar  by  Bang’s  second  reduction 
method  indicate  that  this  method  fulfils  all  its  author’s 
claims  in  regard  to  accuracy.  P.  W.  Clutterbuck. 

Determination  of  proteins  in  human  blood- 
serum.  I,  II,  III.  W.  Starlinger  and  K.  Hartl 
(Biochem.  Z.,  1925,  160,  113—128,  129—146,  147— 
154). — A  very  full,  critical  study  of  the  gravimetric, 
Kjeldahl,  quantitative  precipitation,  refractometrie, 
polarimetric,  nephelometric,  diaphanometric,  colori¬ 
metric,  and  viscosi-refractometric  methods  for  the 
determination  of  proteins  in  human  scrum. 

P.  W.  Clutterbuck. 

Comparison  of  methods  of  protein  precipit¬ 
ation.  H.  Wunschendoree  (Bull.  Soc.  Chim.  biol., 
1925,  7,  1158— 1107;  cf.  A.,  1925,  i,  1346).— Meta- 
phosphoric  acid  fails  to  precipitate  proteins  com¬ 
pletely.  The  precipitate  obtained  by  the  use  of 
trichloroacetic  acid  contains  the  whole  of  the  protein, 
but  appears  to  adsorb  some  non-protein  material, 
depending  on  the  concentrations  of  the  acid  and 
protein.  Tungstic  acid  gives  complete  precipitation 
with  less  adsorption,  but  filtration  is  so  slow  that 
there  may  be  appreciable  hydrolysis  of  the  protein. 
Tho  use  of  colloidal  ferric  hydroxide,  as  previously 
described  by  the  author,  is  recommended. 

C.  P.  Stewart. 

Micro-determination  of  chloride  in  blood  and 
other  media  containing  proteins.  M.  Claudius 
(Acta  med.  Scand.,  1924,  61,  4 — 7 ;  from  Chem. 
Zentr.,  1925,  II,  1198). — Twenty  c.c.  of  blood  or  serum 
are  treated  with  0-2  c.c.  of  0-04J\T-silver  nitrate  and 
4 — 5  drops  of  strong  nitric  acid.  The  liquid  is  heated 
until  the  coagulum  dissolves  and  finally  concentrated 
by  boiling  to  0-25  c.c.  One  drop  of  4%  potassium 
permanganate  is  added  and  the  precipitated  man¬ 
ganese  dioxide  dissolved  by  addition  of  a  drop  of 
nitric  acid.  After  cooling,  one  drop  of  4%  ferric 
nitrate  and  5  c.c.  of  ethyl  alcohol  are  added,  and  tho 
solution  is  titrated  with  0-01AT-potassium  thiocyanate 
in  ethyl-alcoholic  solution.  G.  W.  Robinson. 
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Colorimetric  micro-method  for  the  determin¬ 
ation  of  lactic  acid  in  blood.  B.  Mendel  and  I. 
Goldscheider  (Biochera.  Z.,  1925, 164,  163 — 174). — 
After  removal  of  protein  with  metaphosphoric  acid 
and  of  carbohydrate  with  copper  sulphate  and  lime, 
the  blood  filtrate  is  treated  with  concentrated  sul¬ 
phuric  acid  and  the  acetaldehyde  produced  gives 
with  veratrol  a  red  colour.  The  determination 
takes  14  hrs.,  and  requires  1  c.c.  of  blood.  The 
limiting  concentration  of  lactic  acid  is  about  5  mg.%. 
Acetone,  (J-hydroxybutyric  acid,  acetoacetic  acid, 
urea,  uric  acid,  creatine,  creatinine,  glycine,  alanine, 
and  propionic  acid  do  not  give  the  red  colour.  Acet¬ 
aldehyde,  formaldehyde,  and  pyruvic  acid  give  the 
colour  before  heating  (distinction  from  lactic  acid), 
but  are  present  in  blood  only  in  negligible  amount. 

P.  W.  Clctterbuck. 

Application  of  phosphotungstic  and  phospho- 
molybdic  acids  to  the  determination  of  uric 
acid  in  milk  and  blood.  G.  Reif  (Biochem.  Z., 
1925,  161,  128 — 138). — A  phosphotungstie-phospho- 
molybdic  acid  reagent  is  used  for  the  production  of  a 
violet  coloration  with  uric  acid  solutions  which  has 
the  advantage  of  being  permanent.  Substances 
other  than  uric  acid  occurring  in  blood  and  interfering 
with  this  reaction  may  be  removed  from  the  solution 
by  extraction  with  chloroform.  C.  Rimingtox. 

Micro-determination  of  urea  in  O'l  c.c.  of 
blood.  B.  Pohorecka-Lelesz  (Bull.  Soc.  Chim. 
biol.,  1925,  7,  10S5 — 10SS). — The  urea  contained  in 
0-1 — 0-2  c.c.  of  a  fluid  containing  that  substance  in  a 
concentration  similar  to  that  in  which  it  occurs  in 
blood  is  hydrolysed  by  urease  at  38 — 40°  in  a  special 
apparatus.  The  mixture  is  rendered  slightly  alkaline 
by  means  of  borate,  and  the  ammonia  is  removed  by 
a  current  of  air  and  collected  in  dilute  sulphuric  acid. 
It  is  then  determined  by  neutralising  the  sulphuric 
acid  and  adding  an  excess  of  sodium  hypobromite. 
The  excess  of  hypobromite  is  determined  by  adding 
potassium  iodide  and  hydrochloric  acid  and  the 
iodine  liberated  is  titrated  with  sodium  thiosulphate. 

W.  0.  Kermack. 

Micro-Kjeldahl  method  without  distillation. 
B.  Pohorecka-Lelesz  (Bull.  Soc.  Chim.  biol.,  1925, 
7,  1038 — 1043). — To  1  c.c.  of  urine  diluted  twenty 
times  are  added  1  c.c.  of  sulphuric  acid  and  1  c.c.  of  a 
30%  solution  of  potassium  oxalate,  the  use  of  this 
salt  being  preferable  to  that  of  copper  sulphate. 
After  the  combustion  is  complete,  2  c.c.  of  approx¬ 
imately  0-LY-sodium  hypobromite  are  added  to  the 
mixture,  which  has  been  previously  made  neutral  to 
methyl-red. 

To  determine  the  excess  of  hypobromite,  excess  of 
potassium  iodide  solution  and  2  c.c.  of  JY-hydrochloric 
acid  are  added.  The  iodine  liberated  is  titrated  with 
0-02A'-sodium  thiosulphate.  Allowance  is  made  for 
the  ammonium  sulphate  in  the  sulphuric  acid  used, 
as  determined  by  a  blank  test.  W.  O.  Kermack. 


Simple  micro-determination  of  diastase  in 
body-fluids.  L.  Lorber  (Biochem.  Z.,  1925,  163, 
480 — 487). — The  application  is  described  of  the 
author’s  sugar  micro-determination  (cf.  A.,  1925,  i, 
852)  to  the  determination  of  the  diastatic  activity  of 
body-fluids.  The  method  claims  to  permit  the 
comparison  of  the  activities  of  different  fluids  by 
making  experimental  allowance  for  the  differences, 
e.g.,  pn,  between  the  various  fluids.  R.  K.  Cannax. 

Determination  of  free  acid  in  gastric  juice. 
H.  E.  Buttner  (Klin.  Woch.,  1925,  4,  877 — 879; 
from  Chem.  Zentr.,  1925,  II,  1078). — In  the  titration 
of  the  hydrochloric  acid  in  gastric  juice,  using  alkali, 
combined  hydrochloric  acid  is  set  free  and  the  original 
free  hydrogen  ions  are  thus  not  determined.  This 
may  be  avoided  by  colorimetric  determination,  using 
0-1%  methyl-violet.  The  values  thus  obtained  are 
50%  lower  than  those  obtained  by  direct  titration. 

G.  W.  Robinson. 

Nephelometric  determination  of  various  sub¬ 
stances.  Determination  of  sulphate  in  urine. 
L.  Lorber  (Biochem.  Z.,  1925,  163,  476 — 479 ;  see 
A.,  1925,  i,  852). — The  turbidity  produced  by  the 
direct  addition  of  barium  chloride  and  acid  to  urine 
containing  a  known  addition  of  sulphate  is  reduced 
by  dilution  to  the  same  intensity  as  that  produced  in 
the  urine  without  addition.  From  the  dilution  the 
urinary  sulphate  concentration  can  be  calculated. 
An  accuracy  of  5%  is  claimed.  R.  K.  Cannax. 

Determination  of  total  sulphates  in  tissues. 
W.  Denis  and  S.  Leche  (J.  Biol.  Chem.,  1925,  65, 
561 — 563). — The  tissue  is  autoclaved  for  1  hr.  at 
200°  with  5  parts  of  -Y-hydrochloric  acid  and  the 
sulphuric  acid  determined  in  the  filtered  solution  by 
precipitation  as  barium  sulphate.  The  error  of  the 
method  is  ±5%.  C.  R.  Harixgtox. 

Volumetric  determination  of  phosphoric  acid 
in  yeast.  Staiger  (Brennereiztg.,  1924,  41,  209 — 
210;  from  Chem.  Zentr.,  1925,  II,  1105). — The  solu¬ 
tion  of  the  ash  from  5  g.  of  yeast  (which  should  not 
contain  more  than  0-07  g.  P205),  after  removal  of 
silica,  is  titrated  by  the  Pfyl  method. 

G.  W.  Robinson. 

Measurement  of  fluids  in  perfusion  experi¬ 
ments.  M.  Kochmann  (Arch.  exp.  Path.  Pharm., 
1925,  109,  358 — 361). — Apparatus  for  the  automatic 
measurement  of  volume  and  rate  of  flow  in  perfusions 
is  described.  S.  I.  Levy. 

Pharmacological  evaluation  of  atropine  and 
scopolamine  solutions,  and  of  their  stability. 
G.  Kuhl  (Arch.  exp.  Path.  Pharm.,  1925,  109,  295 — 
299). — The  effect  of  injected  solutions  on  the  blood 
pressures  of  cats  treated  with  acetylcholine  hydro¬ 
chloride  has  been  found  to  be  a  suitable  pharmaco¬ 
logical  method  for  determination  of  atropine  and 
scopolamine  solutions.  No  diminution  in  effect  was 
observed  after  heating  the  solutions  to  100°  for 
30  min.  in  presence  of  either  acids  or  alkalis. 

S.  I.  Levy. 
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Secondary  spectrum  of  hydrogen  at  higher 
pressures.  II.  I.  Sandeman  (Proc.  Roy.  Soc.. 
1926,  A,  110,  326—341;  cf.  A.,  1925,  ii,  909).— 
The  arc  spectrum  of  hydrogen  at  higher  pressures 
has  been  used  to  detect  further  regularities  in  the 
secondary  spectrum.  With  its  aid,  a  P  and  an  R 
series  have  been  selected,  fitting  with  Richardson 
and  Tanaka’s  83  Q  (A.,  1925,  ii,  11)  into  a  P,  Q,  and 
R  combination,  and  closely  conforming  with  the 
/combination  principle.  This  band  is  one  of  a  system 
of  four  to  which  P,  Q,  and  li  series  have  been  allocated, 
and  of  which  the  null  lines  are  given  by  the  Rydberg 
formula  18567-47-109678-3/(?i+0-159883)2,  where  n 
takes  the  values  6,  7,  8,  and  9.  Indications  have 
also  been  obtained  of  a  band  corresponding  with  the 
integer  10.  A.  B.  Manning. 

Continuous  hydrogen  spectrum.  II.  H. 
Schuler  and  K.  L.  Wolf  (Z.  Physik,  1926,  35, 
477 — 489;  cf.  A.,  1925,  ii,  829). — This  spectrum  is 
regarded  as  produced  by  the  recombination  of  two 
unexcited  atoms  in  an  electric  field ;  it  begins  between 
the  lines  Hp  and  Hy  and  extends  towards  the  ultra¬ 
violet.  Photographs  were  taken  of  the  electrical 
discharge  through  vapours  of  lithium,  sodium, 
potassium,  magnesium,  calcium,  zinc,  and  cadmium 
to  which  a  little  hydrogen  was  added.  In  the  first 
three  cases,  where  the  resonance  lines  of  the  metals 
correspond  with  voltages  below  2-9,  no  continuous 
spectrum  was  produced;  in  the  other  cases,  the 
continuous  spectrum  observed  is  ascribed  to  collisions 
of  the  second  type  between  the  atoms  of  the  excited 
metal  and  the  hydrogen  molecule  causing  dissociation 
followed  by  recombination.  As  10  volts  are  neces¬ 
sary  for  the  production  of  the  excited  hydrogen 
atom,  and  about  3  volts  for  the  dissociation  of  the 
molecule,  giving  the  13  volts  corresponding  with  the 
absorption  line  1000  A.  observed  by  Lyman,  these 
figures  are  in  accord  with  the  long  wave-length  limit 
of  the  continuous  spectrum  and  the  beginning  of 
the  emission  spectrum  in  the  ultra-violet. 

The  continuous  spectrum  cannot  be  regarded  as 
an  electron  affinity  spectrum,  as  the  long  wave  limit 
would,  in  that  case,  be  found  in  the  infra-red. 

E.  B.  Ludlam . 

Continuous  absorption  and  emission  spectra 
of  the  halogens.  K.  L.  Wolf  (Z.  Physik,  1926. 
35,  490 — 494). — The  views  regarding  hydrogen  (pre¬ 
ceding  abstract)  are  extended  to  the  halogens.  The 
longwave-length  limits  of  the  emission  and  absorption 
bands  of  chlorine  and  bromine  permit  of  their  inter- 
r 


pretation  as  spectra  produced  by  the  recombination 
of  normal  atoms  in  the  presence  of  an  electric  field. 
In  the  case  of  iodine,  apparently,  the  spectrum  is 
only  produced  by  the  combination  of  a  normal  atom 
with  an  excited  atom  in  a  metastable,  px  state. 
The  value  calculated  for  the  difference  of  the  spectral 
terms  is  in  rough  agreement  with  the  difference 
observed  between  the  long  wave  limit  of  the  absorp¬ 
tion  and  emission  spectrum.  E.  B.  Ludlam. 

Structure  of  the  Z)3-line  of  helium.  W.  A. 
MacNair  and  W.  H.  McCurdy  (Nature,  1926,  117, 
159). — An  attempt  to  resolve  the  strong  component 
of  the  doublet  into  two  components  was  unsuccess¬ 
ful  ;  thus  the  structure  of  the  lrc— mS  series  of  helium 
does  not  correspond  with  that  of  the  equivalent 
series  of  the  alkaline-earth  metals. 

A.  A.  Eldridge. 

Interpretation  of  spectra  emitted  by  solid 
nitrogen  and  inert  gases.  L.  Vegard  (Compt. 
rend.,  1926,  182,  211 — 213). — Spectra  obtained  by 
the  bombardment  of  solid  nitrogen  and  solidified 
mixtures  of  argon  and  traces  of  nitrogen  by  canal 
rays  and  swift  cathode  rays  (A.,  1925,  ii,  474)  are 
interpreted  mathematically  in  the  light  of  Deslandres’ 
equation  and  Bohr’s  theory.  It  is  supposed  that  the 
lines  of  each  series  appear  as  the  results  of  the  passage 
of  electrons  between  a  fixed  energy  level  and  succes¬ 
sive  levels  of  oscillation.  Lines  characteristic  of  the 
crystalline  form  of  nitrogen  have  been  found,  and 
the  series  obtained  using  argon  containing  traces  of 
nitrogen  closely  resemble  those  obtained  with  pure 
nitrogen.  J.  Grant. 

Line  absorption  spectra  of  the  alkali  metals. 
A.  L.  M.  Sowerby  and  S.  Barratt  (Proc.  Roy. 
Soc.,  1926,  A,  110,  190 — 197). — -The  absorption  lines 
of  all  the  alkali  metals  show  the  combination  lines 
Is — md  in  the  absence  of  an  electric  field.  This  is 
contrary  to  the  selection  principle,  which  limits  the 
absorption  spectra  to  the  principal  series  Is — mp 
(cf.  Foote,  Mohler,  and  Meggers,  Phil.  Mag.,  1922, 
[vi],  43,  659).  The  wave-lengths  of  the  Is — M  lines 
are  as  follows  :  lithium  3196-6,  sodium  3427,  rubidium 
5165,  caesium  6894-7,  6848-5,  and  those  of  the  Is — id 
lines  of  caesium  are  4425-8,  4417-7  A.  The  absorption 
lines  observed  for  caesium  do  not  agree  with  the 
calculated  values  and  indicate  that  the  present 
accepted  term  values  are  inaccurate.  The  influence 
of  the  presence  of  argon  on  the  Is — 2d  line  for  potass¬ 
ium  was  examined  to  determine  whether  the  develop¬ 
ment  of  this  series  was  due  to  the  influence  of  neigh- 


214 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


bouring  atoms.  No  effect  was  observed  even  when 
the  argon  was  at  2  atm.  pressure.  It  is  estimated 
from  the  relative  absorption  intensities  of  the  lines 
Is — 2 p  and  Is — 3d  of  potassium  and  rubidium  that 
12,000  atoms  absorb  tho  first  member  of  the  principal 
series  for  one  which  can  absorb  tho  latter.  This 
ratio  is  the  same  for  both  metals.  F.  G.  Soper. 

Absorption  spectra  of  the  vapours  of  alumin¬ 
ium,  gallium,  indium,  and  thallium  in  the 
ultra-violet.  J.  G.  Frayne  and  A.  W.  Smith 
(Physical  Rev.,  1926,  [ii],  27,  23 — 30). — With  alumin¬ 
ium  at  about  1200°,  tho  first  seven  pairs  of  the  first 
subordinate  series  wero  absorbed;  no  lines  of  the 
second  subordinate  series  were  absorbed.  The  appear¬ 
ance  of  the  aluminium  lines  was  not  anticipated  from 
the  point  of  view  of  the  Bohr  theory.  Gallium  at 
1500°  yielded  17  prominent  lines,  13  being  new. 
Lines  from  the  2px  level  were  just  as  readily  absorbed 
as  lines  from  the  2 p2  level.  Indium  at  1200°  gave 
18  lines,  including  all  Grotrian’s  lines  and  2 p2 — ms 
(2278  A.).  With  thallium  at  400°,  lines  from  the 
2 p2  level  appear,  widening  into  bands  with  rise  of 
temperature ;  at  800°,  lines  from  the  2 px  level  appear, 
remaining  as  fine  absorption  lines.  The  line  2 p2 — Gd 
(2168  A.)  is  new.  In  the  arc,  the  aluminium  lines 
2 p2 — md  and  2 px — md  (m= 5 — 11)  were  completely 
absorbed,  as  also  with  indium  were  2 px — 2s  and 
2 px — 3d,  in  addition  to  the  resonance  lines  2p2 — 2s 
and  2 p2 — 3d.  The  2 px  lines  of  gallium  and  indium 
may  also  be  resonance  lines.  A.  A.  Eldridge. 

La  tm  levels  of  the  atoms  silicon,  phos¬ 
phorus,  sulphur,  and  chlorine.  S.  K.  Allison 
(J.  Washington  Acad.  Sci.,  1926,  16,  7 — 10). — .X-Ray 
measurements  by  a  number  of  investigators  make 
it  clear  that  the  values  of  the  energy  levels  La 
Ltd.  of  certain  light  atoms  depend  on  the  par¬ 
ticular  chemical  combination  considered.  Such  values 
have  been  calculated  for  silicon,  phosphorus,  sulphur, 
and  chlorine,  or  for  some  of  their  compounds,  and 
compared  with  photo-electric  determinations  of  the 
energy  of  these  levels  in  the  hydrides  of  the  same 
elements  made  by  Holweck  (A.,  1925,  ii,  336).  For 
the  hydrides  of  silicon,  phosphorus,  and  sulphur, 
the  levels  have  very  nearly  the  same  energy  as  for  the 
elements  alone,  but  between  the  elements  and  the 
higher  oxides  there  is  an  appreciable  difference  in 
this  respect.  M.  S.  Burr. 

Spark  spectrum  of  potassium.  W.  Dahmen 
(Z.  Physik,  1926,  35,  528 — 539). — The  data  for  the 
spark  spectrum  are  set  forth  and  their  analysis  is 
attempted.  E.  B.  Ludlam. 

Soft  X-ray  absorption  limits  of  certain 
elements.  (Miss)  U.  Andrewes,  (Miss)  A.  C. 
Davies,  and  F.  Horton  (Proc.  Roy.  Soc.,  1926,  A, 
110,  64 — 90). — The  electron  energies  associated  with 
some  of  the  longer  wave-length  absorption  stages  of 
chromium,  manganese,  iron,  cobalt,  nickel,  copper, 
and  zinc  have  been  measured.  The  metals  were 
examined  in  a  specially  designed  X-ray  tube  in 
which  one  metal  target  could  he  substituted  for 
another  as  required,  and  the  X-rays  emitted  were 
detected  by  their  photo-electric  effects  on  a  platinum 
disc  guarded  by  platinum  grids.  The  energies  of 


the  bombarding  electrons  in  volts  were  plotted  against 
the  photo-electric  current  per  unit  bombarding 
current,  and  the  critical  potentials,  in  volts,  given  by 
the  breaks  in  these  curves,  are  as  follow's  :  chromium, 
60,  70,  143,  160,  173;  manganese,  68,  83,  100,  152, 
174,  184;  iron,  47,  73,  90,  106,  166,  181;  cobalt, 
94,  113,  171,  191;  nickel,  104,  178,  196;  copper, 
112,  193,  206;  zinc,  119,  200,  214.  Extrapolation  of 
the  Moseley  curves  for  the  various  absorption  limits 
down  to  low'  atomic  numbers  shows  that  these  values 
must  be  associated  with  absorption  of  energy  by 
electrons  in  tho  M  sub-group.  The  critical  potentials 
obtained  are  attributed  to  selective  absorption  result¬ 
ing  in  the  transference  of  electrons  from  the  sub¬ 
groups  Mi  and  Mu,  m>  to  various  virtual  orbits 
outside  the  normally  occupied  region  of  the  atom, 
and  not  to  actual  ionisation.  Evidence  for  this 
view  is  adduced  from  comparisons  of  measurements 
of  absorption  limits  and  of  emission  lines. 

F.  G.  Soper. 

Metastable  P  term  in  the  manganese  arc 
spectrum.  R.  A.  Saw’yer  (Nature,  1926,  117, 
155). — Six  lines  observed  (reversed)  by  Zumstein  in 
a  heavy  manganese  arc,  and  arising  from  low-lying 
energy  levels  in  the  atom,  form  a  normal  pp‘  group. 

A.  A.  Eldridge. 

Arc  spectrum  of  palladium.  K.  Bechert  and 
M.  A.  Catalan  (Z.  Physik,  1926,  35,  449—463; 
Anal.  Fis.  Quim.,  1925,  23,  457 — 476). — The  spectrum 
shows  uneven  multiplicity,  singlets  and  triplets  being 
established.  The  ground  term  is  a  singlet  S  term 
with  j= 0.  A  list  of  the  lines  is  given  with  their 
intensities  and  designation;  their  number  is  con¬ 
siderably  smaller  than  for  the  analogous  nickel  and 
platinum.  The  Bohr  magneton  curve  for  the  iron 
group  (argon  to  zinc)  is  compared  with  that  of  the 
palladium  group  (krypton  to  cadmium). 

E.  B.  Ludlam. 

L  X-ray  absorption  spectrum  of  antimony. 
A.  Jonsson  (Z.  Physik,  1926,  35,  387— 389).— The 
Lja  absorption  edge  of  antimony  has  been  measured 
for  the  pure  element  and  for  its  compounds.  The 
value  2993  X  for  the  metal  is  reduced  by  about  5 
for  tervalent  compounds  and  a  little  more  for  the 
quinquevalent  compounds.  Antimony  pentasulphide 
exhibits  very  low  displacement.  Evidence  of  fine 
structure  is  shown  in  the  compounds  Sb203,wH20 
and  SbOCl.  R.  A.  Morton. 

Vacuum  spark  spectra  of  some  of  the  heavier 
elements,  and  series  classification  in  the  spectra 
of  ionised  atoms  homologous  with  copper, 
silver,  and  gold.  J.  A.  Carroll  (Phil.  Trans., 
1926,  A,  225,  357 — 420). — For  the  spectra  in  the 
extreme  ultra-violet  Millikan’s  vacuum  spark  appar¬ 
atus  was  used  and  the  photographs  were  taken  on 
Schumann  plates.  Reference  lines  were  obtainable 
from  impurities,  or  from  standard  lines  of  the  iron 
spectrum  of  the  second  or  third  order  spectrum. 
Detailed  description  and  analysis  arc  given  of  the 
spectra  of  Hg  II,  Ga  III,  In  III,  T1  HI,  Ge  IV,  Sn  IV, 
and  Pb  IV.  A  new’  rule  of  the  variation  of  diffused 
doublet  separations  with  ionisation  is  proposed.  Plates 
of  tho  photographs  are  reproduced.  E.  B.  Ludlam. 
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New  light-source  and  its  possible  uses.  H. 
Schuler  ( Z .  Physik,  1926,  35,  323 — 337). — In  a 
discharge  tube  with  a  hollow  cylindrical  cathode  an 
intense  light  is  exhibited  inside  the  cathode.  This 
effect  is  not  due  to  charges  on  the  surrounding  glass 
walls.  The  phenomenon  has  been  used  as  the  basis 
of  a  new  experimental  arrangement  for  running  a 
discharge  in  gases  or  metallic  vapours  under  widely 
differing  conditions  of  excitation.  A  special  form 
of  slit  has  been  devised  whereby  a  single  photo¬ 
graph  can  record  simultaneously  the  spectra  corre¬ 
sponding  with  a  cross-section  of  the  end-on  discharge 
tube.  The  only  factor  capable  of  causing  differences 
in  the  photograph  is  the  excitation  differences  in  the 
discharge.  These  differences  provide  a  valuable 
method  for  spectrum  analysis,  e.g.,  spark  and  arc 
lines,  singlets,  and  triplets  are  readily  distinguished. 
Emission  caused  by  molecular  collisions  of  the  second 
kind  may  also  be  studied  in  this  way.  The  technique 
has  been  adapted  to  work  on  the  duration  of  excited 
state  for  resonance  lines  (e.g.,  of  mercury).  Photo¬ 
graphs  showing  the  Stark  effect  for  zinc  vapour 
under  fields  from  10,000  to  25,000  volts/cm.  have  been 
obtained  which  seem  specially  suitable  for  revealing 
higher  series  terms.  R.  A.  Morton. 

Specific  lines  of  the  arc  spectrum.  A.  T. 
Williams  (Anales  soc.  cient.  Argentina,  1925,  99, 
13 — 84). — Characteristic  arc  lines  not  yet  classified 
may  be  attributed  to  series  corresponding  with 
unstable  states  of  elements.  The  intensity  of  arc 
lines  is  in  harmony  with  Bohr’s  theory.  The  ratio 
of  the  number  of  arc  lines  to  the  number  of  spark 
lines  varies  periodically  with  the  atomic  number,  the 
minima  occurring  at  the  end  of  each  period,  being 
zero  for  the  halogens.  The  ionisation  potential 
should  show  a  reverse  relation. 

Chemical  Abstracts. 

Spinning  electrons  and  the  structure  of 
spectra.  G.  E.  Uhlenbeck  and  S.  Gotjdsmit 
(Nature,  1926,  117,  264 — 265). — A  development  of 
the  hypothesis  of  the  spinning  electron.  Corre¬ 
sponding  with  each  stationary  state  of  an  imaginary 
atom  in  which  the  electron  has  no  spin,  there  must 
in  general  exist  a  set  of  states  which  differ  in  the 
orientation  of  the  spin  axis  relative  to  the  orbital 
plane;  the  energy  difference  of  these  states  is  pro¬ 
portional  to  the  fourth  power  of  the  nuclear  charge, 
and  depends  also  on  the  quantum  numbers  which 
define  the  state  of  motion  of  the  non-spinning  electron. 
The  theory  leads  to  a  modification  of  the  explanation 
of  the  fine  structure  of  the  hydrogen-like  spectra, 
and  is  also  applicable  to  the  structure  of  X-ray 
spectra.  In  the  latter  case,  the  screening  doublets 
are  regarded  as  “  spin  ”  doublets,  since  the  sole 
reason  for  their  appearance  is  the  difference  in 
orientation  of  the  spin  axis  relative  to  the  orbital 
plane.  The  analogy  between  the  multiplet  structure 
of  optical  spectra  and  the  structure  of  X-ray  spectra 
is  immediately  explained  by  the  theory.  The 
difficulties  presented  by  anomalous  Zeeman  effects 
also  disappear,  and  it  may  be  possible  to  develop  a 
quantitative  theory  of  the  Zeeman  effect. 

A.  A.  Eld  ridge. 


Rules  of  spectral  structure.  0.  Laporte  and 
W.  F.  Meggers  (J.  Opt.  Soc.  Amer.,  1925,  11, 
459 — 463). — Three  empirical  rules  concerning  the 
spectral  terms  of  the  elements  are  suggested.  The 
first  deals  with  a  periodic  regularity  in  the  terms  of 
the  elements  between  argon  and  copper.  The 
second  is  the  suggestion  that  the  “  raies  ultimes  ” 
are  combinations  of  the  lowest  term  with  the  first 
higher  non-metastable  term  of  the  same  series 
system,  definite  preference  being  shown  for  an 
azimuthal  quantum  change  of  —1,  even  if  the  energy 
difference  is  somewhat  larger  than  for  other  strong 
combinations.  Finally,  it  is  suggested  that  the 
“  resonance  fines  ”  are  combinations  of  the  lowest 
term  with  a  term  of  the  highest  multiplicity.  Hence, 
if  the  normal  state  of  the  atom  is  one  of  the  highest 
multiplicity,  resonance  lines  and  the  “  raies  ultimes  ” 
will  coincide,  but  not  otherwise.  S.  Barratt. 

Theory  of  the  continuous  X-ray  spectrum. 
M.  S.  Vallarta  (J.  Math.  Phys.  Mass.  Inst.  Tech., 
1925,  [v],  1,  1 — 7 ;  cf.  Bronstein,  A,,  1925,  ii,  727). — 
The  main  point  of  the  theory  is  that  the  continuous 
spectrum  with  its  short  wave-length  limit  is  due  to 
the  stoppage  (deceleration)  of  the  stream  of  high- 
velocity  electrons  on  reaching  the  anti-cathode,  in 
contrast  to  the  “  characteristic  ”  spectrum,  which 
is  radiation  excited  in  the  atom  of  the  anti-cathode 
by  electron  impact.  One  consequence  of  the  theory 
is  that  the  short  wave-length  limit  should  be  slightly 
different  for  different  angles  of  observation.  The 
shift  would  be  too  small  to  be  detected  for  elements 
heavier  than  aluminium  and  for  voltages  above 
1  kilovolt.  E.  B.  Ludlam. 

X-Ray  spectrometer  with  which  wave-lengths 
are  read  directly  on  an  ordinary  micrometer 
screw.  W.  W.  Nicholas  (J.  Opt.  Soc.  Amer.,  1926, 
12,  45 — 46). — The  crystal  table  is  rotated  by  means 
of  an  arm,  terminating  in  a  ball  which  bears  against 
a  movable  plane  surface,  parallel  with  the  axis  of 
the  table.  The  displacement  of  this  surface,  which 
is  controlled  by  a  micrometer  screw,  may  be  made 
numerically  proportional  to  the  wave-length  corre¬ 
sponding  with  the  given  angular  rotation  of  the 
table.  Means  are  described  by  which  measurements 
of  wave-length  with  this  instrument  may  be  made 
independent  of  temperature  and  of  inaccuracies  in 
the  micrometer  screw.  F.  G.  Tryhorn, 

Continuous  absorption  along  an  optical  series 
and  structure  of  high-frequency  absorption 
bands.  R.  Brtjnetti  (Atti  R.  Accad.  Lincei,  1925, 
[vi],  2,  252 — 256;  cf.  Fricke,  A.,  1921,  ii,  6). — At 
the  edge,  on  the  higher-frequency  side  of  the  absorp¬ 
tion  bands  of  the  elements  in  the  region  of  moderately 
high  frequency,  arc  two  or  three  minima.  They  arc 
situated  on  a  background  of  decreasing  intensity 
which  occurs  just  before  the  rise  of  intensity  marking 
the  edge  of  the  band.  These,  regarded  by  Kossel 
as  inverted  fines  corresponding  with  the  early  terms 
of  a  semi-optical  series,  are  now  thought  to  be  later 
terms  of  the  high-frequency  series  to  which  the  band 
is  referred.  The  minimum  immediately  preceding 
the  riso  of  intensity  marking  the  edge  of  the  absorp¬ 
tion  band — generally  the  second — is  regarded  as  the 
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true  limit  of  the  series.  The  occasional  presence  of 
three  minima  is  due  to  the  overlapping  of  two  such 
series  having  a  common  limit.  The  distance  between 
the  two  minima  of  which,  in  the  majority  of  cases, 
the  fine  structure  consists,  the.,  the  distance  in  A. 
between  the  inversion  band  of  the  first  line  of  the 
semi-optical  series  and  its  limit  expressed  in  energy 
units,  will,  because  of  the  small  dispersion,  differ 
little  from  the  work  necessary  to  carry  an  electron 
without  altering  its  velocity  from  the  first  optical 
level  to  infinity.  Expressed  in  volts,  this  distance 
closely  approximates  to  the  ionisation  potential  of 
the  excited  atom,  i.e.,  to  the  difference  between  the 
ionisation  potential  and  the  resonance  potential  of 
the  normal  atom.  This  result  is  verified  by  applying 
it  to  the  S-radiation  of  the  K  spectrum  of  sodium  and 
to  the  K-series  of  sulphur  of  chlorine.  More¬ 
over,  the  2pj  orbits  of  sodium  and  of  magnesium 
penetrate  the  interior  of  the  atomic  residue;  this  is 
assumed  to  account  for  the  inverted  semi-optical 
series  obtained  with  solid  elements  and  gases  at 
atmospheric  pressure.  W.  E.  Ellis. 

Magnitude  of  the  K-absorption  discontinuity. 
F.  K.  P.ichtmteb  (Physical  Rev.,  1926,  [ii],  27, 

I —  17). — Work  previously  abstracted  (Warburton 
and  Richtmyer,  A.,  1925,  ii,  1103)  is  presented  in 
greater  detail  with  minor  corrections.  Values  of 

and  (ihe  corrected  atomic  absorption 
coefficient  at  the  K  limit  X 1021)  are,  respectively, 
as  follows :  molybdenum,  7-5,  13-3 ;  silver,  7-S, 

II- 0;  tin,  6-6,  8-90;  tungsten,  5-65,  3-19;  gold, 
5-65,  2-57 ;  lead,  5-40,  2-37.  The  results  do  not 
support  any  existing  theory.  A.  A.  Eldbixkje. 

Resonance  absorption  in  the  region  of  X-rays. 
V.  Posejpal  (Compt.  rend.,  1926,  182,  272 — 274). — 
The  absorption  of  the  K- series  of  tungsten  has  been 
examined  by  placing  thin  tungsten  leaves  of  different 
thicknesses  between  the  slit  of  a  Seeman  spectro¬ 
graph  and  the  photographic  plate,  so  that  the  spectrum 
was  covered  by  a  central  absorption  band,  on  which 
the  densities  of  the  34,  i3,  and  5}  rays  were  measured. 
The  mass  absorption  coefficient  jt,'p  was  thus  obtained 
and  compared  with  the  values  uq  p  calculated  by  the 
formula  of  Bragg  and  Peirce.  For  the  ray  Sx  the 
absorption  Is  normal,  but  for  the  rays  34  and  2,  the 
absorption  is  much  higher  than  the  calculated  value, 
indicating  strong  selective  absorption  for  these  rays, 
in  agreement  with  the  author's  previous  suggestion 
(Posejpal,  Soe.  Roy.  Sci.  Scheme,  1925)  that  a 
resonance  absorption  occurs  when  the  atom  is  excited 
ai  the  L,  or  L,  level.  Similar  differences  are  found 
for  the  mass  coefficients  of  absorption  of  fluorescence 
t  ’p=u  p— 0-2.  If  the  experimental  and  calculated 
valnes  differ  by  F  p=v  p—rf  'p,  the  ratio  of  the  values 
of  r  p  for  the  34  and  1,  rays  should  equal  the  ratio 
of  the  numbers  of  elections  in  the  i,  and  L,  levels 
which  equals  2.  The  mean  of  the  experimental 
valnes  gives  the  ratio  as  1-6. 

W.  H  oie-Rozheey, 

Zeeman  effect  and  multiplet  structure.  A. 
Bbamzxy  (J.  Franklin  Inst.,  1926,  201,  3 — 16). — 
It  is  assumed  that  the  stationary  orbits  of  electrons 
are  not  (as  in  Bohr’s  original  theory)  dynamical 


orbits  for  which  the  radiation  may  be  neglected,  but 
are  geodesics  in  a  four-dimensional  Weyl  space. 
Thence  the  following  formula  is  deduced  for  the 
terms  in  the  spectrum  of  any  one  element, 

w-irTi  JW)  *Tfv “I ,  r  ,  H— (2*-l),-| 


(2k—  l)2,  where  k,  j  are  the  azimuthal  and  inner 
quantum  numbers,  r  is  the  multiplicity  of  the  term, 
to  the  Larmor  precession,  W  the  series  term  of  the 
lowest  frequency  component  of  the  unperturbed 
multiplet,  K  a  function  of  the  atomic  number.  This 
formula  should  represent  both  the  undisturbed  and 
the  Zeeman  separations  of  the  multiplet.  The  formula 
is  compared  with  experiment  for  the  barium,  stront¬ 
ium,  and  calcium  doublets  and  triplets. 

C.  J.  Smithells. 


Mechanical  models  for  the  Zeeman  effect. 
C.  G.  Dabwix  (Phil.  Mag.,  1926,  [vii],  1,  161— 
195). — The  possibility  is  discussed  of  constructing 
mechanical  models  of  the  atom  for  representing 
spectral  phenomena.  The  mathematical  theory  of 
vibrating  systems  is  developed,  and  a  simplification 
of  Voigt’s  model  of  the  JD-lines  (Ann.  Physik,  1913, 
[iv],  41,  403;  1914,  [iv],  42,  210),  which  invests  it 
with  greater  physical  significance,  is  given.  Xo 
success  has  been  attained  in  constructing  a  satis¬ 
factory  form  of  model  for  the  triplet.  In  spite  of 
the  rather  striking  success  with  the  doublet,  it  seems 
probable  that,  although  models  can  always  be  devised 
for  any  type  of  line,  they  will  not  in  general  possess 
the  simplicity  which  would  make  them  useful. 

A.  B.  Maxxtxg. 

Electro-optical  researches  on  sodium  vapour. 
H.  Koffkrmaxx  and  B.  Ladexbueg  (Ann.  Physik, 
1925,  [iv],  78,  659 — 679). — It  has  been  shown  that 
sodium  vapour  exhibits  a  positive  electrical  double 
refraction  in  the  immediate  vicinity  of  the  Dt- line. 
A  similar  effect  for  the  was  not  detected  and 

cannot  he  as  much  as  one-tenth  so  great  as  that  for 
the  Z>2- line.  It  is  suggested  that  this  effect  is  not 
due  to  the  asymmetrical  orientation  of  the  atoms 
in  the  electric  field,  but  rather  to  the  inverse  Stark 
effect  in  which,  whilst  the  -  and  <7  components  of 
the  .Dj-line  are  shifted  differently  towards  the  red, 
those  of  the  X^-line  are  shifted  to  the  same  extent. 
From  measurements  of  magnetic  rotation  of  the 
plane  of  polarisation  it  is  shown  that  under  a  field 
of  30,000  volts. 'em.  the  -  component  of  the  Z?2-line 
is  moved  about  0-001  A.  nearer  the  red  than  the 
5  component.  By  allotting  Kramers’  proposed  mag¬ 
netic  quantum  numbers,  the  results  are  employed  to 
discuss  the  positions  of  the  electrical  levels  associated 
with  the  ji  and  s  terms  of  the  spectrum  of  sodium. 

A.  E.  Mitchell. 

Sphere  of  action  of  excited  atoms.  W.  Schutz 
(Z.  Physik,  1925,  35,  260 — 275). — Light  from  a 
quartz  mercury  vapour  lamp  is  thrown  on  a  quartz 
vessel  containing  mercury  vapour;  the  resonance 
radiation  produced  is  focussed  on  a  second  vessel 
containing  mercury  vapour  which  can  be  subjected 
to  a  magnetic  field  up  to  20,000  gauss.  The  radiation 
excited  in  this  second  vessel  is  focussed  on  a  photo¬ 
graphic  plate.  Between  the_two  vessels  can  be 
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placed  an  absorption  tube  containing  mercury 
vapour  and  a  calcite  prism ;  a  second  absorption 
tube  containing  mercury  can  bo  placed  in  front  of 
the  photographic  plate.  Thus  it  was  possible  to 
study  the  absorption  of  the  primary  and  secondary 
resonance  radiation  with  and  without  the  polariser 
and  without  a  magnetic  field  or  with  the,  magnetic 
field  parallel  or  perpendicular  to  the  plane  of  polaris¬ 
ation.  Tho  light  excited  by  vibrations  parallel  to 
the  magnetic  field  was  expected  to  excite  only  the 
middle  (n)  Zeeman  line,  but  tho  outer  (a)  lines  also 
appeared,  their  intensity  depending  on  the  vapour 
pressure  of  tho  mercury,  but  not  appreciably  on  tho 
strength  of  tho  magnetic  field.  To  account  for  this 
result,  tho  hypothesis  is  advanced  that  tho  number 
of  collisions  must  bo  50 — 100  times  greater  than 
that  given  by  the  kinotic  theory  of  gasos.  This  is 
called  tho  “  sensitivity  ”  factor,  and  tho  conception 
is  applied  to  several  cases  of  resonance  phenomena. 

E.  B.  Ludlam. 

Quadratic  Stark  effect  of  the  alkalis.  \V. 
Thomas  (Z.  Physik,  1920,  35,  550;  cf.  this  vol.,  3). 
—Explanatory  note  to  tho  previous  paper. 

E.  B.  Ludlam. 

Spectrographic  studies  of  the  Compton  effect. 
M.  de  Bkoolie  and  A.  Dauvilliku  (J.  Phys.  Radium, 
1925,  [vi],  6,  309 — 375). — A  rdmmd  of  work  previously 
published  (sec  A.,  1924,  ii,  581). 

“Modified  scattered”  X-radiation.  C.  G. 
Barkla  and  S.  R.  Khastqir  (Nature,  192(3,  117, 
228 — 229). — It  is  definitely  known  that  even  after 
the  ./-transformation  has  taken  place  in  a  scattered 
X-radiation,  and  this  has  bccomo  a  “  modified 
scattered  ”  radiation  when  its  absorbability  is 
measured  in  certain  substances,  it  subsequently  has 
tho  same  absorbability  as  tho  primary  radiation 
when  measured  in  certain  other  substances.  Thus, 
either  (a)  tho  second  spectral  lino  in  Compton's 
experiments  does  not  represent  another  wavo-longth 
in  the  secondary  radiation,  or  (b)  wave-length  may 
change  without  a  corresponding  chango  iijL tho  activity 
of  an  X-radiation.  A.  A,  Elduidgk, 

Critical  potentials  of  hydrogen  in  tho  presence 
of  catalytic  nickel  and  copper.  J.  H.  Wolekndkn 
(Proo.  Roy.  Soc.,  192(3,  A,  110,  4(34— 47(3). --Gauger's 
measurements  of  tho  critical  potentials  of  hydrogen 
in  tho  presence  of  catalytic  nickel  (A.,  1924,  ii,  290) 
are  criticised,  and  a  modified  method  is  described. 
Targets  of  catalytic  nickel,  plain  nickel,  and  catalytic 
copper  wore  bombarded  with  electrons  from  a 
platinum  filament  coated  with  barium  and  strontium 
oxides,  in  tho  presence  of  hydrogon  at  very  low 
pressures.  Tho  accelerating  voltage  was  raised  in 
steps  of  0-25  volt,  and  the  ionisation  produced  was 
determined  for  each  value  of  the  accelerating  voltage. 
A  repetition  of  Ganger's  work,  in  which  measure¬ 
ments  were  made  of  the  photo  electric  ollect  due  to 
tho  excited  radiation,  gave  no  definite  results.  The 
ionisation  curves  at  pressures  of  10  2  min,  exhibit  a 
marked  discontinuity  corresponding  with  the  ionis¬ 
ation  potential  of  the  hydrogen  molecule.  Tim 
curves  are  exactly  similar  with  catalytic  and  with 
plain  nickel.  The  curves  at  pressures  of  10  1  mm. 


exhibit  breaks  at  13-4  and  11 ‘4  volts,  tho  fovmer 
representing  tho  ionisation  potential  of  tho  hydrogen 
atom.  All  three  surfaces  examined  give  similar 
curves.  The  elTccts  observed  at  tho  lower  pressures 
aro  associated  with  hydrogon  at  the  catalyst  surface, 
and  prove  tho  existence  of  atomic  hydrogen  in 
systems  comprised  of  the  gas  in  contact  with  catalytic 
nickel,  plain  nickel,  and  catalytic  copper.  The 
experiments,  however,  do  not  exclusively  correlate 
the  presenco  of  atomic  hydrogen  with  catalytic 
activity.  A.  B.  Manning. 

Influence  of  temperature  on  the  photo-electric 
effect  of  alkali  metals.  H.  E.  Ivks  and  A.  L. 
JoHNSuuo  (J.  Opt.  Soo.  Amor.,  1925,  11,  5(55 — 
579). — Tho  variation  of  photo-electric  current  with 
temperature,  between  -|-200  and  --ISO0,  for  sodium, 
potassium,  and  rubidium  is  continuous,  without 
abrupt  changes.  The  effect  is  relatively  small  for 
sodium.  The  behaviour  of  rubidium  is  similar  to 
that  of  potassium  (ef.  A.,  1924,  ii,  -11  1). 

Smooth,  crystalline  surfaces  of  potassium,  obtained 
by  cooling  slowly  the  liquid  metal,  show  a  much 
greater  effect  than  the  rough  ones  previously  studied. 
Tho  variation  for  yellow  light  is  10—15  times  for  the 
above  temperature  range.  It  is  concluded  that  the 
effect  is  intimately  connected  with  surface  strains. 

S.  Bahhatv. 

Photo-olectric  conductivity  in  solonium.  B. 
Gooden  and  It.  I'om,  (Z.  Physik,  1925,  35,  243— 
259). — Crystals  of  the  red  modification  of  selenium 
wore  obtained  about  2  mm.  long,  but  containing  so 
many  small  boles  us  to  be  useless  for  obtaining  an 
absorption  spectrum.  When  exposed  to  visible  light', 
an  immediate  “  primary  "  plioto-olootrio  current  was 
produced,  the  strength  of  which  was  proportional  to 
the  intensity  of  tho  light.  The  maximum  effect  was 
produced  by  wave-longtb  700  up.  Tho  effect  of 
photo-electric  excitation  iN  to  extend  the  absorption 
band  towards  longer  wave-lengths,  and  illumination 
with  light  in  this  extended  region  hastens  the  return 
of  tho  displaced  electrons.  The  behaviour  closely 
resembles  that  of  sodium  chloride  crystals  widen 
have  boon  coloured  by  exposure  to  X-rays.  The 
photo-sensitivity  of  metallic  selenium  and  technical 
selenium  cells  is  dismissed  and  regarded  as  duo  to 
"  secondary  ’’  conduction  analogous  to  tho  "  coherer," 
It  is  pointed  out  that  the  magnitude  of  tho  current  is 
of  an  entirely  different  order  from  anything  obtain¬ 
able  as  a  saturation  current  of  photo-electrons  front 
tile  surface  of  a  metal.  The  results  depend  oil 
experimental  conditions,  mode  of  preparation,  intensit  y 
of  light,  period  of  illumination,  and  applied  h'.M.P, 
to  snub  an  extent  as  to  make  theorising  premature, 

E.  15.  Ludlam, 

Photo-electric  radiation  pyrometer.  F,  A. 
Linoe.mann  and  T,  0,  Kuki.ky.  See  15.,  192(5,  79. 

Photo-ioniHution  and  relative  absorption  prob¬ 
abilities  of  omnium  vapour.  I1’.  L,  MottUtm, 
I*.  U.  Foote,  and  It.  I-,  Guisnault  (Physical  Key,, 
192(1,  |ii|,  27,  37-  -50),  In  tile  range  examined, 
318-1  -2(30(1  A.,  experimental  values  of  the  Einstein 
probability  coefficient  //.  are  given  by  an  empirical 
relation,  Jlr—-UritCM^ where  ,  -,'l I H-l  and 
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is  the  corresponding  value  of  Bv.  Ionisation,  due  to 
the  production  of  excited  atoms  which  are  ionised 
by  atomic  collision,  is  produced  only  at  wave-lengths 
corresponding  with  the  principal  series  lines. 

A.  A.  Eldridqe. 

Positive  rays  produced  in  thermionic  vacuum 
tubes  containing  alkali  metal  vapours.  H.  E. 
Ives  (J.  Franklin  Inst.,  1926,  201,  47 — 69). — In¬ 
vestigation  of  the  current-voltage  curve  in  thermionic 
emission  from  a  tungsten  filament  in  an  evacuated 
bulb,  the  walls  of  which  were  covered  with  alkali 
metal,  showed  not  only  a  shift  in  the  position  of  the 
curve  compared  with  that  for  a  normal  high-vacuum 
cell,  but  also  a  change  in  shape.  This  chango  in  the 
saturation  curve  is  similar  to  that  produced  by 
mercury  vapour  owing  to  ionisation,  but  occurs 
below  the  ionising  potential  of  the  alkali  metal 
vapour.  Further,  the  positive  ions  may  be  obtained 
when  there  are  no  electrons  present  at  all.  The 
experiments  establish  the  fact  that  it  is  possible  to 
produce  positive  ions  of  the  alkali  metals  by  allowing 
their  vapours  to  come  in  contact  with  a  heated 
tungsten  filament,  in  a  temperature  range  limited  by 
the  coating  of  the  filament  with  a  layer  of  alkali 
metal  (lower  limit)  and  the  emission  of  electrons 
from  the  filament  (upper  limit).  It  appears  that  the 
carriers  are  aggregates  of  metal  atoms  positively 
charged.  The  facts  are  explained  on  the  assumption 
that  the  metal  particles  are  dissociated  on  striking 
the  filament,  which  also  exerts  an  attractive  force  on 
the  electrons.  C.  J.  Smithells. 

DSppler  effect  in  canal  rays  of  hydrogen, 
oxygen,  and  nitrogen.  H.  E.  Krefft  (J.  Sci. 
Assoc.  Vizianagaram,  1925,  2,  21 — 40;  cf.  A.,  1925, 
ii,  3). — The  Doppler  effect  of  IIe,  the  spark  lines  of 
oxygen  4592  and  4254  A.,  and  the  spark  line  of 
nitrogen  4530-3  A.  have  been  studied.  In  the  region 
5000 — 4400  A.,  the  following  lines  show  the  Doppler 
efiect:  5005-7,  5002-7,  4643-4,  4630-9,  4601-3, 
4530-3,  and  4432-0  A.  The  Doppler  effects  of  the 
spark  lines  of  oxygen  and  nitrogen  are  similar. 
The  intensity  minimum  separating  the  Doppler 
efiect  from  the  undisplaced  lines  is  much  broader 
for  these  gases  than  for  the  Balmer  arc  lines  of 
hydrogen.  Also  the  velocities  of  the  extinction 
maxima  for  the  former  are  approximately  as  1  :  \/2, 
but  for  the  Balmer  lines  the  ratio  is  considerably 
larger.  The  carrier  of  the  Balmer  arc  lines  is  the 
neutral  atom,  and  of  the  spark  lines  the  positively 
charged  atom,  and  the  differences  observed  are 
probably  the  expression  of  a  general  law,  so  that 
the  Doppler  efiect  of  a  spectral  line  might  be  used 
to  determine  whether  it  is  an  arc  or  a  spark  line. 
The  dependence  of  the  mean  free  path  of  light  emis¬ 
sion  on  velocity  docs  not  appear  to  be  so  great  for 
Balmer  lines  as  hitherto  supposed.  When  the  canal 
rays  of  hydrogen  are  passed  through  oxygen  or 
nitrogen,  the  intensity  of  light  emitted  by  the  moving 
particle  is  increased.  If  hydrogen  in  the  discharge 
tube  is  mixed  with  other  gases,  modifications  of  the 
processes  taking  place  in  the  cathode  fall  are  obtained. 
Velocity  distribution  in  the  canal  rays  cannot  be 
.  completely  explained  by  assuming  that  both  atoms 


and  molecules  are  accelerated  in  the  cathode  fall,  the 
molecules  being  split  up  later  into  atoms,  but  observ¬ 
ations  on  a  Doppler  effect  in  the  Balmer  lines  before 
the  cathode  show  that,  already  in  the  cathode  fall, 
charges  are  produced  which  greatly  influence  the 
velocity  distribution  in  the  canal  rays.  Thus  the 
latter  afford  a  means  of  studying  events  in  the 
cathode  fall.  M.  S.  Burr. 

Free  path  of  slow  protons  in  helium.  G.  P. 
Thomson  (Nature,  1926,  117,  235). — The  scattering 
of  protons  in  helium  is  maximal  for  rays  of  energy 
about  10,000  volts  (cf.  Dempster,  this  vol.,  4).  The 
scattering  of  protons  in  hydrogen  increases  with 
decreasing  energy  of  the  rays,  but  less  rapidly  than 
if  the  scattering  were  due  to  forces  of  the  inverse 
square  type.  A.  A.  Eldridqe. 

New  source  of  positive  ions.  C.  H.  Kunsman 
(Science,  1925,  62,  269 — -270). — A  previously  fused 
mixture  of  iron  oxide  with  1%  of  an  oxide  of  an 
alkali  or  alkaline-earth  metal,  with  or  without  1% 
of  aluminium  oxide,  when  used  as  a  hot  anode  or 
employed  as  a  coating  for  a  platinum  anode,  gave 
after  partial  reduction  steady  positive  ion  currents 
up  to  KT4  amp. /cm. 2  in  a  vacuum  (10"6  mm.). 

A.  A.  Eldridqe. 

Production  of  ultra-violet  light  hy  impact  of 
low-speed  electrons  on  a  metal  surface.  P. 
Bricout  (Compt.  rend.,  1926,  182,  213 — 215). — A 
radiation  having  a  wave-length  between  2300  and 
2100  A.  has  been  detected  spectrographically  in  the 
bombardment  of  a  platinum  anode  by  a  stream  of 
electrons  drawn  from  a  glowing  filament  in  a  high 
electrostatic  field.  The  filament  was  held  axially 
in  a  silica  bulb  with  the  anode  placed  close  to  it. 
Both  were  surrounded  by  a  molybdenum  cylinder, 
this  and  the  anode  being  maintained  at  potentials 
positive  to  the  filament  of  several  thousand  volts 
and  about  6  volts,  respectively.  The  silica  tube 
being  exhausted  as  highly  as  possible,  the  discharge 
can  be  considered  as  purely  electronic,  the  radiation 
being  due  to  the  excitation  of  the  metal  atoms  by 
the  electronic  shocks.  J.  Grant. 

Deduction  of  the  essential  properties  of  nucleus 
and  electron  from  the  metric-electromagnetic 
field.  H.  Reissner  (Physikal.  Z.,  1925,  26,  925 — 
932;  cf.  A.,  1925,  ii,  349). — Theoretical.  The 
earlier  treatment  is  extended  and  use  is  made  of 
both  the  Maxwell  equations  and  the  Einstein  field 
equations.  R.  A.  Morton. 

Cooling  effect  on  oxide  cathodes.  G.  Michel 
and  H.  J.  Spanner  (Z.  Physik,  1926,  35,  395 — 400). 
— Platinum  wires  coated  with  oxides  of  the  alkaline 
earths  were  used  as  filaments  inside  a  cylindrical 
anode  in  a  tube  from  which  all  remaining  traces  of 
gas  were  removed  by  vaporising  nickel  from  the 
anode.  The  difference  in  the  current  needed  to 
maintain  the  filament  at  the  same  temperature, 
with  and  without  applied  potential  on  the  anode, 
was  measured  by  a  Wheatstone  bridge  method. 
The  work  of  escape  of  the  electrons,  expressed  in 
volts,  was :  tungsten  4-57,  calcium  oxide  2-45, 
strontium  oxide  2-27,  barium  oxide  1-69. 

E.  B.  Ludlam. 
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Laws  governing  the  pulling  of  electrons  out 
of  metals  by  intense  electrical  fields.  R.  A. 
Millikan  and  C.  F.  Eyring  (Physical  Rev.,  1926, 
[ii],  27,  51 — 67). — In  explanation  of  results  of  deter¬ 
minations  of  the  current  from  thoriated  tungsten 
filaments  in  a  vacuum,  due  to  radial  fields  up  to 
2  X 105  volts/cm.,  it  is  suggested  that  the  field  currents 
are  due  to  conduction  electrons  pulled  from  minute 
peaks  on  the  surface ;  fatigue  effects  may  be  due  to 
the  rounding  off  of  these  peaks.  The  conduction 
electrons,  unlike  the  thermions,  do  not  share  in  the 
thermal  energy  of  agitation  of  the  atoms. 

A.  A.  Eldridge. 

Discharge  of  electricity  through  gases.  J.  S. 
Foster  (Nature,  1926,  117,  197), — A  brief  discus¬ 
sion  of  the  field  distributions  obtained  with  Lo  Surdo 
tubes.  A.  A.  Eldridge. 

Langevin's  theory  of  ionic  mobility.  H.  R. 
Hass£  (Phil.  Mag.,  1926,  [vii],  1,  139— 160).— The 
importance  of  Langevin’s  theory  of  ionic  mobility 
(Ann.  Chim.,  1905,  [viii],  5,  245)  is  emphasised,  and 
its  scope  and  method  arc  briefly  outlined.  The 
values  of  A  in  Langevin’s  expression  for  the  mobility, 
k=A(l-\-m/M)i/V p(K—\),  have  been  recalculated 
as  a  function  of  A,  where  \‘2=Sr2)ci/(K—l)e2,  M 
is  the  mass  of  the  ion,  m  that  of  a  molecule  of  the 
gas,  p  is  the  density,  p  the  pressure,  and  K  the 
dielectric  constant  of  the  gas,  e  is  the  charge  on  an 
electron,  and  o  the  distance  between  the  centres  of 
the  molecule  and  the  ion  at  the  instant  of  collision. 
Given  the  magnitude  of  the  attractive  forces,  the 
mobility  passes  through  a  maximum  for  a  particular 
value  of  a.  To  calculate  the  mobility,  some  assump¬ 
tion  must  be  made  as  to  the  values  to  be  adopted  for 
the  radii  of  the  molecule  and  the  ion.  The  assumption 
that  the  molecule  behaves  as  an  clastic  sphere  of 
radius  s,  which  b  determined  from  measurements  of 
the  viscosity,  leads  to  values  for  the  mobility  of  a 
univalent  ion  far  larger  than  those  obtained 
experimentally.  The  molecules  must  therefore  form 
a  cluster  round  the  ion,  and  various  assumptions  are 
made  as  to  the  size'  and  arrangement  of  the  cluster, 
with,  however,  only  partial  agreement  between  the 
calculated  and  observed  mobilities.  In  particular, 
the  theory  as  at  present  developed  fails  to  account 
for  the  fact  that  the  mobility  of  a  positive  ion  depends 
only  on  the  nature  of  the  gas  through  which  it  is 
diffusing.  A.  B.  Manning. 

Mobility  of  ions  in  air.  I.  Negative  ions  in 
moist  air.  A.  M.  Tyndall  and  G.  C.  Grindley 
(Proc.  Roy.  Soc.,  1926,  A,  110,  341— 358).— The 
mobility  of  negative  ions  in  air  at  atmospheric  pres¬ 
sure  has  been  determined  by  an  improved  absolute 
method,  involving  the  application  of  an  alternating 
field  of  the  “  square  wave  ”  type  between  two  parallel 
plates,  and  the  production  of  ions  by  a-ray  flashes 
synchronised  with  the  field.  When  the  current 
arriving  at  the  electrometer  is  plotted  with  the 
frequency  of  the  alternating  field,  a  curve  with  a  sharp 
peak  is  obtained,  the  position  of  which  gives  an 
accurate  measure  of  the  mobility.  In  ordinarily  dry 
air,  the  mobility  of  the  negative  ion  is  2'15  cm. /sec. 
per  volt/cm.  With  the  addition  of  water  vapour,  the 


mobility  falls  rapidly  at  first  and  then  more  slowly 
to  the  value  1-60  in  saturated  air. 

A.  B,  Manning. 

Mobility  of  ions  in  air.  II.  Positive  ions  of 
short  age.  A.  M.  Tyndall  and  G.  C.  Grindley 
(Proc.  Roy.  Soc.,  1926,  A,  110,  358 — 364;  cf.  preced¬ 
ing  abstract). — The  method  of  the  previous  paper  has 
been  applied  to  the  measurement  of  the  mobility  of 
positive  ions  of  short  age.  Evidence  was  found  of  the 
existence  of  two  types  of  positive  ions,  an  initial  ion 
and  a  final  ion.  The  initial  positive  ion  has  a  mobility 
which  is  indistinguishable  from  that  of  a  negative  ion, 
and  is  affected  by  water  vapour  in  the  same  way. 
The  presence  of  water  vapour,  however,  has  a  retard¬ 
ing  influence  on  the  rate  of  transformation  into  final 
ions.  A.  B.  Manning. 

Mobility  of  gaseous  ions  in  gaseous  hydrogen 
chloride  and  hydrogen  chloride-air  mixtures. 
L.  B.  Loeb  (Proc.  Nat.  Acad.  Sci.,  1926,  12,  35 — 41 ; 
cf.  A.,  1925,  ii,  7). — Determinations  with  highly  purified 
gaseous  hydrogen  chlorido  show  that  at  20°  and  760 
mm.  the  mobilities  of  the  positive  and  negative  ions 
arc  0-65  and  0-56  cm. /sec.  per  volt/cm.,  respectively. 
These  figures  constitute  the  first  exception  to  the 
generalisation  that  the  mobility  of  a  negative  ion  is 
never  less  than  that  of  a  positive  ion.  Mobility 
measurements  at  60  and  16-3  mm.  demonstrate  the 
validity  of  the  inverse  pressure  law.  The  constant  of 
attachment  of  electrons  to  molecules  of  hydrogen 
chloride  to  form  negative  ions  is  nearly  as  low  as 
that  for  gaseous  chlorine.  The  experimentally  deter¬ 
mined  mobilities  in  hydrogen  chloride-air  mixtures 
over  the  range  20 — 100%  hydrogen  chloride  are  repre¬ 
sented  in  a  fairly  satisfactory  manner  by  the  author’s 
mixture  relationship  (Inc.  cit.).  At  low  hydrogen 
chloride  concentrations,  the  mobilities  are  extremely 
sensitive  to  slight  changes  in  the  hydrogen  chloride 
content.  During  the  process  of  purification  of 
hydrogen  chloride  a  peculiar  pink  solid  modification 
was  observed.  J.  S.  Garter. 

Mobility  of  gas  ions  in  hydrogen  chloride 
mixtures  and  the  nature  of  the  ion.  L.  B.  Loeb 
(Proc.  Nat.  Acad.  Sci.,  1926,  12,  42—48;  cf.  Phil. 
Mag.,  1924,  [vi],  48,  446,  and  preceding  abstract). — 
The  initial  lowering  of  mobilities  with  traces  of  hydro¬ 
gen  chloride  indicates  that  an  ion  gathers  round  it 
a  higher  concentration  of  hydrogen  chloride  than  is 
present  in  the  rest  of  the  mixture.  Assuming  that 
molecules  of  hydrogen  chloride  and  air  are  attracted 
to  the  ion  with  forces  varying  inversely  as  the  fifth 
power  of  the  distance,  calculations  show  that  the 
molecules  of  higher  dielectric  constant  are  present  in 
far  greater  numbers  in  the  immediate  vicinity  of  an 
ion  than  in  the  rest  of  the  gas.  The  cluster  of  mole¬ 
cules  closely  bound  to  the  ion  may  be  fairly  stable, 
whilst  the  rest  of  these  molecules  constitute  a  very 
labile  cluster.  J.  S.  Carter. 

Density  of  boric  oxide  glass  and  the  suspected 
variation  in  the  atomic  weight  of  boron.  H.  V.  A. 
Briscoe,  P.  L.  Robinson,  and  G.  E.  Stephenson 
(J.C.S.,  1926,  70 — 79). — Beads  of  pure  boric  oxide 
glass  have  been  prepared  from  six  boron  minerals 
from  different  parts  of  the  world,  and  their  density 
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accurately  determined  by  a  flotation  method.  This 
consisted  in  sealing  the  beads,  which  wero  about 
3  mm.  in  diameter,  in  glass  tubes  containing  the  same 
mixture  of  dry,  inert  organic  liquids  of  suitable 
density  (pentachloroethane  and  trimethylene  di¬ 
bromide  containing  61-07%  by  volume  of  the  former) ; 
then  observations  were  made  of  the  temperature  of 
flotation  of  the  beads  in  each  sample.  Separate  deter¬ 
minations  were  made  of  the  density  and  thermal 
expansion  of  the  liquid  mixture.  The  mean  density 
of  fused  boric  acid  in  the  neighbourhood  of  18°  is 
1-7952,  whilst  that  of  the  different  samples  varies  from 
1-79711  to  1-79404,  corresponding  with  variations  in 
the  atomic  weight  of  boron  from  10-847  to  10-788. 
The  atomic  weights  thus  obtained  from  three  of  the 
samples  agree  well  with  those  previously  determined 
from  the  BC13  :  3Ag  ratio  for  the  same  samples,  10-847, 
10-823,  and  10-81S,  as  against  10-841,  10-825,  and 
10-818  (A.,  1925,  ii,  346).  A.  B.  Manning. 

Separation  of  chlorine  into  isotopes.  The 
light  fraction.  W.  D.  Harkins  and  F.  A.  Jenkins 
(J.  Amer.  Chem.  Soc.,  1926,  48,  58 — 69;  cf.  A.,  1924, 
ii,  142).— See  A.,  1925,  ii,  1108. 

Uranium-X :  extraction  and  determination. 
R.  De  (J.  Sci.  Assoc.  Vizianagaram,  1925,  2,  43 — 52). 
— The  various  methods  in  use  for  the  extraction  of 
the  group  of  radioactive  produots  known  as  uranium-X 
have  been  compared  and  discussed.  A  measure  of 
the  uranium-X  content  of  the  uranyl  nitrate  employed 
has  been  obtained  by  converting  the  salt  into  the  oxide 
U30  8,  preparing  films  of  varying  thickness  but  of  the 
same  area,  measuring  their  (3-ray  activity,  and  deter¬ 
mining  by  extrapolation  the  limiting  activity  per 
mg.  of  U30g.  The  general  method  of  separation  is 
by  the  use  of  an  adsorbing  agent  in  the  uranyl  nitrate 
solution.  Ferric  hydroxide  sol  and  cerium  fluoride 
proved  to  be  the  best  adsorbents,  whilst  the  yield  with 
lamp-black  was  very  poor.  The  ferric  hydroxide 
method  is  most  convenient,  since  repeated  extractions 
can  be  carried  out  without  further  purification  of  the 
uranium  salt.  The  separation  is  best  carried  out  by 
dissolving  uranium  nitrate  in  a  definite  volume  of 
saturated  sodium  fluoride,  allowing  to  remain  for 
several  hours,  and  adding  a  small  amount  of  ferric 
hydroxide  sol.  The  sol  coagulates  and  settles  in  a  few 
hours,  carrying  down  uranium-X,  and  is  freed  from 
uranyl  salts  by  filtration.  On  replacing  sodium 
fluoride  by  equivalent  quantities  of  sodium  chloride, 
nitrate,  or  sulphate,  only  very  poor  yields  are  obtained. 
The  acetate  gives  a  better  yield,  but  not  so  good  as  the 
fluoride.  This  behaviour  may  be  due  to  the  fact  that 
the  uranyl  ion  has  an  inhibiting  eflect  on  precipitation, 
but  is  largely  removed  by  fluoride  or  acetate  to  form 
a  complex  ion ;  or  it  may  be  due  to  the  insolubility 
of  the  fluoride  and  acetate  of  uranium-X^  since  this 
is  an  isotope  of  thorium.  Experiments  have  also  been 
made  to  determine  whether,  when  uranium-X1  is  first 
formed  from  the  uranyl  radical,  it  is  present  as  an 
unstable  peroxy-salt,  U-X102(N03)2,  but  no  definite 
indications  of  the  existence  of  this  compound  have 
been  obtained.  In  connexion  with  these  experiments, 
cerium  oxalate  and  zirconium  iodate  were  shown  to 
carry  down  a  fairly  high  percentage  of  uranium-X. 

M.  S.  Burr. 


Long-range  a-particles  emitted  by 'radioactive 
substances.  (Mlle.)  I.  Curie  and  N.  Yamada 
(J.  Phys.  Radium,  1925,  [vi],  6,  376 — 380). — An 
experimental  verification  of  the  inverse  proportion¬ 
ality  between  the  range  of  a-particles  and  the  pressure, 
up  to  several  atm .  pressure.  The  method  of  counting 
scintillations  on  a  zinc  sulphide  screen  is  used,  the 
medium  (dry  air,  oxygen,  or  carbon  dioxide)  and  the 
active  deposit  being  contained  in  a  strong  brass  vessel. 
Methods  of  measuring  the  ratio  of  the  number  of  long- 
range  a-particles  to  those  of  ordinary  range  are  also 
described.  C.  H.  D.  Clark. 

Determination  of  the  content  of  radon  in  the 
atmosphere.  F.  Behounek  (J.  Phys.  Radium, 
1925,  [vi],  6,  397 — 400). — An  apparatus  is  described 
for  determining  radon  in  air,  the  method  depending 
on  the  solubility  of  the  gas  in  carbon  disulphide,  which 
increases  considerably  as  the  temperature  is  lowered. 
At  — 80°,  the  coefficient  of  absorption  is  328.  About 
150  litres  of  air  are  first  enclosed  in  the  apparatus,  and 
then  caused  to  circulate  for  an  hour  through  two 
Dewar  flasks,  each  containing  230  c.c.  of  carbon 
disulphide  cooled  at  — 80°.  The  quantity  of  radon 
extracted  is  compared  with  that  from  a  standard 
radium  solution,  and  is  found  to  be  0-861  of  the  whole. 
The  method  has  the  advantage  of  avoiding  the  use  of 
liquid  air  and  of  speed  in  sampling  and  carrying  out  a 
determination.  An  accuracy  of  ±3%  is  claimed. 

C.  H.  D.  Clark. 

Detection  of  magnetic  moment  of  the  nucleus 
by  a-particle  deflexions.  W.  Wessel  (Ami. 
Pliysik,  1925,  [iv],  78, 757 — 785). — Mathematical.  The 
magnetic  moment  is  not  to  be  detected  by  means  of 
single  a-particle  deflexions.  More  complex  deflex¬ 
ions  give  a  change  varying  as  the  primary  a-particlc 
velocity  to  the  sixth  power,  and  the  nuclear  charge 
to  the  minus  fourth  power.  For  the  light  elements 
magnesium  and  aluminium,  magnetic  moments  of  the 
order  of  a  Bohr  unit  are  easily  detectable. 

R.  A.  Morton. 

Long-range  particles  emitted  by  polonium 
and  the  active  deposits  of  radium  and  thorium. 
N.  Yamada  (J.  Phys.  Radium,  1925,  [vi],  6,  380 — 
389).— See  A.,  1925,  ii,  255,  621,  834. 

8-Rays  produced  by  a-particles  in  different 
gases.  J.  Chadwick  and  K.  G.  Emel£us  (Phil. 
Mag.,  1926,  [vii],  1,  1 — 12). — The  production  of  S-rays 
in  air,  argon,  helium,  and  hydrogen  has  been  investig¬ 
ated  by  photographing  the  tracks  of  a-particles  in 
a  Wilson  cloud  chamber.  The  active  deposit  of 
thorium  was  used  as  the  source  of  the  a-particles. 
The  S-rays  are  observed  as  short  tracks  of  varying 
length  radiating  from  the  main  a-particle  track.  The 
maximum  lengths  of  the  S-ray  tracks  were  2  mm.  in 
hydrogen,  2-6  mm.  in  helium,  and  about  0-45  mm.  in 
air  and  argon,  all  at  atmospheric  pressure,  which 
accords  with  the  view  of  a  definite  initial  maximum 
velocity  independent  of  the  gas.  Assuming  the  range 
to  be  proportional  to  the  cube  of  the  velocity,  the 
maximum  velocity  of  the  S-particle  is  almost  twice 
that  of  the  a-particle.  The  number  of  8-rays  dis¬ 
tinctly  projecting  from  the  initial  portion  of  the 
a-particle  tracks  was  about  10  per  em.,  and  was 
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roughly  the  same  in  all  cases  (at  atmospheric  pres¬ 
sure).  The  number  per  cm.  remained  about  the  same 
along  the  a-particle  track  until  about  3  cm.  from  the 
end,  when  it  fell  off  very  rapidly.  These  results  are 
in  accord  with  the  view  that  the  8-ray  arises  from  the 
collision  of  the  a-particle  with  an  electron  in  the 
atoms  through  which  it  passes,  assuming,  for  the 
distances  involved  in  these  collisions,  the  a-particle 
and  the  electron  to  behave  as  point  charges,  and  the 
law  of  force  between  them  to  be  that  of  the  inverse 
square.  A.  B.  Manning. 

Regularity  in  the  action  of  electromagnetic 
waves.  Disruptive  action  on  [atomic]  nuclei. 
E.  Brtjmmer  (Z.  Elektrochem.,  1926,  32,  7 — 13). — 
A  regularity  in  the  action  of  electromagnetic  waves  is 
demonstrated,  viz.,  that  the  smaller  the  wave-length 
the  nearer  is  the  effect  to  the  atomic  nucleus.  Erom 
this  it  is  concluded  that  sufficiently  short  waves 
would  have  a  disruptive  action  on  the  nucleus.  These 
“  active  ”  wave-lengths  are  calculated  from  the  energy 
possessed  by  a-particles  in  the  Rutherford  and  other 
disintegration  experiments  and  also  from  the  defi¬ 
ciency  in  mass  (packing  effect)  of  the  nitrogen  and 
helium  nuclei.  From  the  first  method,  the  value 
X=about  10'11  cm.  is  obtained,  whilst  from  the  second 
approximately  the  same  value  is  found  for  nitrogen, 
but  about  10~12  cm.  for  helium,  The  longest  of  these 
active  wave-lengths  is  about  one  thirty-fifth  of  that  of 
the  shortest  y-ray  known.  N.  H.  Hartshorne. 

Absorption  of  high-frequency  radiation  in 
water.  L.  Myssovski  and  L.  Tuwim  (Z.  Physik, 

1925,  35,  299 — 303). — The  absorption  of  penetrating 
radiation  in  the  water  of  Lake  Onega  was  determined 
last  summer  by  observing  the  rate  of  discharge  of  an 
electroscope  at  five  positions  from  10  to  19  metres 
below  the  surface.  The  absorption  coefficient  is  less 
than  one-tenth  that  of  the  y-rays  from  radium-C. 
The  possibility  exists,  however,  that  the  effect  may 
be  due  to  some  secondary  radiation. 

E.  B.  Ludlam. 

Transmutation  of  elements.  (Miss)  A.  C. 
Davies  and  F.  Horton  (Nature,  1926,  117,  152). — 
The  recent  experiments  of  Miethe  and  Stammreich, 
Nagaoka,  and  Smits  are  discussed.  The  authors  con¬ 
sider  that  information  regarding  the  nature  of  such 
transmutations  should  be  sought  in  attempts  to  detect 
the  lighter  as  well  as  the  heavier  products  of  possible 
transmutations.  A.  A.  Eldridge. 

Structure  of  lead.  H.  Collins  (Chem.  News, 

1926,  132,  85 — 89). — Speculative. 

Didactic  classification  table  of  the  elements. 
A.  Piutti  (Gazzetta,  1925,  55,  754— 756).— The 
elements  are  arranged  on  a  spiral  with  hydrogen  at 
the  centre,  so  that  the  members  of  any  one  group  or 
sub-group  fall  along  a  radius-vector.  W.  E.  Ellis. 

Radiation  arising  from  the  mutual  annihil¬ 
ation  of  protons  and  electrons.  A.  L.  Hughes 
and  G.  E.  M.  Jauncey  (Nature,  1926, 117,  193 — 194). 
— A  consideration  of  the  various  ways  in  which  a 
quantum  can  be  produced  by  the  mutual  annihilation 
of  an  electron  and  a  proton  on  collision  in  which  the 
energy  of  the  quantum  is  supplied  by  the  mass  energy 


annihilated.  A  solution  satisfying  five  postulated 
conditions  is  found  on  consideration  of  a  three-body 
collision,  between  two  electrons  and  one  proton, 
resulting  in  a  quantum  and  one  electron,  or  between 
two  protons  and  one  electron.  A.  A.  Eldridge. 

Three  fundamental  frequencies.  M.  Home 
(Nature,  1926,  117,  194). — The  wave-length  due  to 
the  complete  disappearance  of  the  mass  of  a  slow 
electron  when,  if  ever,  it  reappears  as  radiation  is 
calculated  as  0-024  A. ;  if  in  in  hv=mc-  (whence 
X  =  2-18  X  10~37/ra)  is  given  the  value  of  the  mass  of 
the  hydrogen  atom,  X=0-000013  A. ;  if  m=0-032, 
derived  from  the  congestion  of  four  hydrogen  atoms 
into  a  helium  atom,  X=0-0004A. 

A.  A.  Eldridge. 

Polarisation  of  radiation  excited  by  electron 
impact.  A.  Ellett,  P.  D.  Foote,  and  F.  L. 
Mohler  (Physical  Rev.,  1926,  [ii],  27,  31 — 36). — 
With  the  mercury  line  2537A.,  but  not  with  the  sodium 
D-Iines,  polarisation  (30%)  of  the  radiation  perpen¬ 
dicular  to  the  electron  beam  was  observed.  A 
uniform  magnetic  field  of  3  gauss,  parallel  to  the 
electron  beam,  was  without  effect,  but  when  the  field 
was  perpendicular  to  the  beam  the  radiation  along  the 
field  was  unpolarised,  and  the  polarisation  of  that 
perpendicular  to  the  field  was  reduced  to  13%. 

A.  A.  Eldridge. 

Quantum  theory  of  radiation.  A.  LandIs  (Z. 
Physik,  1926,  35,  317— 322).— Theoretical. 

R.  A.  Morton. 

Models  of  electron  structure,  quantum  action, 
and  the  gravitational  field.  W.  M.  Thornton 
(Phil.  Mag.,  1926,  [vii],  1,  13 — 31). — Models  for  illus¬ 
trating  the  electrical  structure  of  matter  are  described, 
based  on  the  assumption  of  a  vortex  filament  lether. 
By  increasing  or  decreasing  the  basic  twist  in  a  fila¬ 
ment  of  aether,  loops  are  produced  in  the  shape  of  the 
simple  elastic  curve,  which  represent,  respectively, 
protons  and  electrons.  The  models  can  be  used  to 
illustrate  the  relative  masses  of  the  proton  and 
electron,  the  magnetic  field  produced  by  a  moving 
charge,  the  attraction  of  opposite  charges,  the  struc¬ 
ture  of  the  Rutherford-Bohr  hydrogen  atom,  quantum 
action,  and  gravitation.  A.  B.  Manning. 

Influence  of  the  ‘  *  inner  electronic  structure  ’  ’ 
of  atoms  on  the  ionic  radius.  M.  von  Stackel- 
berg  (Z.  physikal.  Chem.,  1925,  118,  342 — 346). — 
The  increase  in  the  dimensions  of  the  space  lattice 
of  the  elements  in  any  group  of  the  periodic  classific¬ 
ation  is  due  to  the  formation  of  a  new  electron  shell 
and  is  opposed  by  the  increase  in  the  nuclear  charge. 
From  considerations  of  the  effect  of  changes  in  the 
nuclear  charge,  an  attempt  is  made  to  explain  the 
Grimm  effect  (cf.  A.,  1922,  ii,  127)  and  the  lanthanide 
contraction.  H.  Terrey. 

Nitrogen  in  the  sun.  M.  Saha  (Nature,  1926, 
117,  268 — 269). — Although  the  presence  of  nitrogen 
in  the  sun  is  indicated  by  the  cyanogen  bands,  no 
lines  of  the  element  have  been  observed ;  in  the 
stellar  sequence,  the  only  unambiguous  line  is  3995  A., 
probably  due  to  N+.  Eucken’s  values  (A.,  1925,  ii, 
207)  for  the  energy  of  dissociation  of  nitrogen  (4-4  X  105 
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cal.)  and  oxygen  (4-25  xlO5  cal.)  molecules  are  not 
supported  by  spectroscopic  data.  A.  A.  Eldridge. 

Fine  structure  of  the  near  infra-red  absorption 
bands  of  water  vapour.  W.  W.  Sleator  and 
E.  R.  Phelps  (Astrophys.  J.,  1925,  62,  28 — 48). — 
■ — Using  improved  gratings,  the  “  bands  ”  at  6-26, 
3-11,  1-87,  and  1-38  p.  of  water  vapour  have  been 
examined  with  the  aid  of  a  thermopile;  data  are 
tabulated  for  126,  56,  52,  and  28  lines,  respectively. 

A.  A.  Eldridge. 

Origin  of  the  satellites  in  the  ultra-violet 
OH  bands.  W.  W.  Watson  (Nature,  1926,  117, 
157). — A  table  is  given  of  “  satellite  ”  and  Q2  series 
which,  if  combined  with  the  P  and  It  lines,  satisfy 
the  combination  relation  Q(m)—P(m-\-\)=R(m)— 
<2(m+l),  and  it  is  considered  probable  that  most  of 
the  remaining  satellites  can  also  be  represented  by 
combinations  between  the  terms  in  the  main  branches. 
In  view  of  their  general  similarities  to  the  OH  bands, 
the  MgH  bands  are  assumed  also  to  owe  their  combin¬ 
ation  defect  to  the  existence  of  displaced  Q  levels. 

A.  A.  Eldridge. 

Analysis  of  certain  molecular  spectra.  D.  M. 
Dennison  (Phil.  Mag.,  1926,  [vii],  1,  195 — 218;  cf. 
Astrophys.  J.,  1925,  62,  84). — An  analysis  has  been 
made  of  the  infra-red  absorption  spectra  of  the 
hydrogen  halides,  carbon  dioxide,  and  ammonia.  It 
is  assumed  that  the  behaviour  of  the  nuclei  in  the 
neighbourhood  of  their  equilibrium  positions  may  be 
described  by  means  of  central  forces  acting  between 
them,  and  an  attempt  is  made  to  compare  the  relative 
intensities  of  the  fundamental  and  harmonic  vibra¬ 
tions  by  use  of  the  constants  of  the  potential  energy 
function  (cf.  Kratzer,  A.,  1921,  ii,  142).  For  the 
diatomio  molecules,  the  agreement  between  calculated 
and  observed  intensities  is  satisfactory.  In  the  carbon 
dioxide  molecule,  the  oxygen  atoms  arc  assumed  to 
be  equidistant  from  the  carbon  atom,  the  three  atoms, 
however,  not  being  in  the  same  straight  line.  By 
correlating  the  observed  band  spectrum  with  the 
theoretical  frequencies,  the  constants  entering  into 
the  energy  function  and  the  angle  at  the  apex  of  the 
isosceles  triangle  formed  by  the  three  atoms  arc  deter¬ 
mined.  The  calculated  relative  intensities  of  the  three 
bands  are  1-8,  0-01,  1-8  (observed,  2-0,  0-5,  1-8). 
The  fine  structure  of  the  bands  corresponds  satisfac¬ 
torily  with  that  predicted  from  the  model  considered. 
A  similar  analysis  has  been  made  in  the  case  of  axially 
symmetrical  molecules  with  four  atoms,  and  applied 
to  the  infra-red  spectrum  of  ammonia.  The  theoreti¬ 
cal  model  predicts  only  four  frequencies,  so  that  of 
the  six  bands  observed  by  Schierkolk  (A.,  1925,  ii, 
ISO)  the  four  strongest  are  taken  as  fundamental,  the 
two  others  being  regarded  as  due  to  impurities,  or  to 
associated  or  ionised  molecules.  The  agreement 
between  observed  and  calculated  relative  intensities 
is  not  satisfactory  throughout  the  four  bands,  but, 
if  they  are  considered  independently  in  pairs,  there  is 
fairly  good  agreement  for  the  bands  corresponding 
with  the  same  direction  of  vibration  of  the  electric 
moment.  The  relation  of  the  absolute  values  of  the 
absorption  of  the  fundamental  bands  to  the  “  effective 
charges  ”  on  the  nuclei  is  discussed. 

A.  B.  Manning. 


Band  spectrum  of  tin  monochloride  exhibiting 
isotope  effects.  W.  Jevons  (Proc.  Roy.  Soc.,  1926, 
A,  110,  365 — 390). — The  spectrum  of  the  uncondensed 
discharge  through  stannic  chloride  vapour  shows  two 
sets  of  bands,  hitherto  unrecorded,  occupying  the 
regions  3910 — 3486  and  3405 — 2830  A.  They  are 
attributed  to  a  chloride  of  tin,  the  latter  set  definitely 
to  the  monochloride  SnCl.  The  band  heads  have  been 
measured  in  the  first  order  of  a  grating  spectrograph, 
but  none  of  the  bands  has  been  resolved  into  lines. 
The  heads  of  the  bands  in  the  more  refrangible  set 
have  been  arranged  into  two  systems,  and  vibrational 
quantum  numbers  have  been  assigned  to  the  bands  in 
each  system.  Several  heads  which  were  incapable  of 
inclusion  in  the  two  systems  are  attributable  to  the 
chloride  containing  the  Cl37  isotope. 

A.  B.  Manning. 

Absorption  spectrum  and  photochemical 
decomposition  of  acetone.  C.  W.  Porter  and 
C.  Iddings  (J.  Amer.  Chem.  Soc.,  1926, 48, 40 — 44). — 
The  absorption  curve  of  gaseous  acetone  has  been 
determined  between  3500  and  2000  A.  All  the  light 
absorbed  is  effective  in  bringing  about  photochemical 
decomposition.  R.  Cuthill. 

Tesla-luminescence  spectra.  VI.  Amino- 
derivatives.  W.  H.  MoVicker,  J.  K.  Marsh,  and 
A.  W.  Stewart  (J.C.S.,  1926,  128,  17— 20).— The 
Tesla-luminescence  spectra  of  a  number  of  aromatic 
amino-derivatives  are  described  and  compared. 
Attachment  of  the  amino-group  directly  to  the  benz¬ 
ene  ring  moves  the  region  of  emission  towards  the 
red  end.  Replacement  of  the  hydrogen  atoms  of  the 
amino-group  by  alkyl  radicals  has  no  profound 
influence  on  the  character  of  the  emission.  The  intro¬ 
duction  of  one  phenyl  group  weakens  the  intensity 
of  the  spectrum  as  a  whole,  whilst  a  second  phenyl 
radical  increases  the  intensity  slightly,  although  not 
enough  to  bring  it  back  to  the  intensity  of  aniline. 
Introduction  of  an  amino-group  to  form  phenyl- 
hydrazine  has  a  marked  influence  on  the  spectrum, 
weakening  the  intensity  and  decreasing  the  extent 
of  the  emission.  Substituting  imino-groups  for 
methylene  groups  weakens  the  intensity  and  truncates 
the  spectrum  at  the  violet  end.  A.  B.  Manning. 

Absorption  of  ultra-violet  light  by  natural 
amino-acids  and  by  ceratose.  L.  Marchlewski 
and  (Mlle.)  A.  Nowotn6wna  (Bull.  Inter.  Acad. 
Polonaise,  1925,  5 — 6,  A,  153 — 163). — Extinction 
coefficients  have  been  determined  with  light  of  2200 — 
3000  A.  for  the  following  amino-acids  in  aqueous 
solution  :  glycine,  d-alanine,  leucine,  isoleucine, 
aspartic  and  glutamic  acids,  asparagine,  cystine, 
histidine  hydrochloride,  phenylalanine,  tyrosine,  and 
trj’ptophan,  and  also  for  the  albumose,  ceratose,  from 
wool,  the  data  being  tabulated  and  also  shown 
graphically  with  molecular  absorptions  plotted  against 
wave-lengths.  Bands  attributed  to  tyrosine  and  tryp¬ 
tophan  are  found  in  the  absorption  curve  of  ceratose. 

G.  M.  Bennett. 

Infra-red  absorption  spectra  of  organic  deriv¬ 
atives  of  ammonia.  II.  a-Naphthylamine  and 
some  mono-  and  di-alky  1-a-naph  thy  lamines. 
F.  K.  Bell  (J.  Amer.  Chem.  Soc.,  1925,  47, 
3039 — 3045). — The  infra-red  absorption  spectrum  of 
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ce-naphthylamine  recorded  by  Stang  (Physical  Rev., 
1917,  [ii],  9,  542)  is  essentially  confirmed  and  extended 
to  12-0  a-Naphthylamine  is  generally  more  opaque 
to  infra-red  radiation  than  is  naphthalene,  this 
relationship  resembling  that  observed  between  benzene 
and  aniline.  The  spectra  for  the  alkyl-a-naphthyl- 
amines  show  a  general  similarity  to  that  of  the  parent 
base  for  wave-lengths  beyond  4-0  |x.  In  the  shorter 
wave-lengths,  the  spectra  are  analogous  to  those  of 
aniline  and  the  alkylanilines.  In  passing  from  the 
primary  to  the  tertiary  amines,  the  absorption  band 
at  2-8  (X  due  to  ammonia  is  gradually  weakened,  being 
practically  absent  in  the  case  of  the  tertiary  amines. 
The  infra-red  absorption  spectrum  of  3-naphthyl- 
amine  is  very  similar  to  that  of  the  a-isomeride. 

F.  G.  Willson. 

Absorption  spectra  and  activated  states  of 
naphthalene  and  its  methyl  derivatives.  H.  G. 
de  Laszlo  (Z.  physikal.  Chem.,  1925,  118,  369 — 414). 
— An  extension  of  a  previous  paper  (A.,  1924,  ii,  513). 
The  absorption  spectra  of  naphthalene  and  of  its  methyl 
derivatives  have  been  studied  by  experiments  on  the 
vapours,  and  on  solutions  of  the  substances.  The 
results  indicate  that  there  are  five  different  electronic 
states  of  the  naphthalene  molecule,  each  of  the  four 
“  excited  ”  states  being  represented  by  a  region  of 
absorption.  Changes  from  one  of  these  “  excited,” 
or  activated  states  to  another  account  for  the  fluor¬ 
escence  and  cathodoluminescence  spectra.  From  the 
moment  of  inertia  corresponding  with  the  infra-red 
absorption  spectrum,  it  is  inferred  that  the  carbon 
atoms  in  the  molecules  of  naphthalene  vapour  are 
closer  than  1  A.  The  value  derived  from  crystal  struc¬ 
ture  is  1-54  A.,  and  it  is  suggested  that  in  the  vapour 
the  outer  electrons  encircle  more  than  one  atomic 
nucleus,  and  so  allow  closer  approach  of  the  atoms 
than  is  possible  in  the  solid.  The  absorption  spectrum 
of  3-niethylnaphthalene  resembles  that  of  naphthalene 
more  closely  than  does  that  of  the  a-derivative.  In 
both  compounds,  the  bands  are  moved  towards  the  red 
by  the  introduction  of  the  methyl  group,  the  shift 
being  of  the  same  order  as  with  benzene,  but  rather 
smaller.  The  methyl  group  tends  to  destroy  the  fine 
structure  of  the  bands,  an  effect  which  is  still  more 
marked  with  the  dimethyl  derivatives. 

S.  Barratt. 

Absorption  spectra  of  morphine  solutions  in 
the  ultra-violet.  L.  A.  Bontempi  (Anal.  soc. 
cient.  Argentina,  1925,  99,  209 — 228). — On  addition 
of  sodium  hydroxide  to  a  morphine  hydrochloride 
solution,  the  absorption  is  displaced  towards  the  red, 
the  maximum  effect  being  observed  with  1  equivalent 
or  more  of  sodium  hydroxide.  It  is  considered  that 
whereas  hydrogen  chloride  has  no  effect  on  the 
spectrum,  the  displacement  is  due  to  some  rearrange¬ 
ment  taking  place  at  the  moment  of  liberation  of  the 
base.  The  displacement  is  ascribed  to  the  tertiary 
phenol  group.  The  interpretation  of  the  phenomenon 
is  discussed.  Chemical  Abstracts. 

Effect  of  solvents  on  the  absorption  spectrum 
of  a  simple  azo  dye  [benzeneazophenol].  W.  R. 
Brode  (J.  Physical  Chem.,  1926,  30,  56— 69).— The 
absorption  spectrum  of  benzeneazophenol  in  thirty 


organic  solvents,  including  various  aliphatic  alcohols 
and  esters,  aromatic  solvents,  carbon  tetrachloride 
and  disulphide,  chloroform,  acetone,  methyl  ethyl 
ketone,  and  acetic  and  formic  acids,  has  been  inves¬ 
tigated.  The  cell  thickness  was  1  cm.,  the  concen¬ 
tration  0-144  g. /litre,  and  the  temperature  21 — 23°. 
Kundt’s  law,  that  the  absorption  band  of  a  dye  is 
shifted  towards  the  red  end  of  the  spectrum  with  an 
increase  in  the  refractive  index  of  the  solvent,  appears 
not  to  hold  in  the  case  of  benzeneazophenol.  Further, 
there  appears  to  be  no  definite  relation  between  the 
refractive  indices  or  the  dielectric  constants  of  these 
solvents  and  the  frequency  of  the  absorption  band  of 
the  dye  dissolved  therein.  The  effect  of  mixed  solvents 
was  determined  with  solutions  of  benzene  and  alcohol, 
carbon  tetrachloride  and  alcohol,  and  light  petroleum 
and  alcohol  or  benzene.  The  dye,  in  these  cases, 
appears  to  give  the  absorption  frequency  for  the  most 
polar  solvent,  even  if  this  is  present  in  small  amount, 
and  there  is  then  a  slight  dilution  effect.  The  height 
of  the  band  appears  to  be  greater  for  polar  than  for 
non-polar  solvents.  A  graph  showing  the  absorp¬ 
tion  limits  of  the  solvents  used  is  given  and  their 
region  of  total  absorption  has  been  observed  through¬ 
out  the  ultra-violet  to  a  frequency  (vibrations/seconds 
X  1012)  of  1360  for  a  thickness  of  1  cm. 

L.  S.  Theobald. 

Intensities  of  band  lines.  E.  C.  Kemble  (Z. 
Physik,  1925,  35,  286 — 292). — The  author  extends  his 
theory  of  the  oscillation-rotation  spectra  and  obtains 
a  formula  for  the  electron  displacement  bands.  The 
theories  of  Fowler  and  Dieke  are  viewed  with  distrust 
as  being  opposed  to  the  principle  of  correspondence. 

E.  B.  Ludlam. 

Intensity  measurements  in  band  spectra.  R. 
Sewig  (Z.  Physik,  1926,  35,  511— 523).— The  bands 
measured  were  those  of  cyanogen  (carbon  arc  in 
air  under  different  conditions,  also  with  addition  of 
argon  and  of  neon)  and  nitrogen.  The  photographs 
taken  with  a  concave-grating  spectrograph  were 
measured  by  means  of  a  Koch  and  Goos  microphoto¬ 
meter.  It  is  concluded  that  the  various  attempts  to 
formulate  a  theory  for  the  course  of  the  intensities 
in  a  branch,  or  the  relative  intensities  of  the  corre¬ 
sponding  lines  in  different  branches,  are  inadequate. 

E.  B.  Ludlam. 

Spectrophotometry  by  great  dispersion.  R. 
Freriohs  (Z.  Physik,  1926,  35,  524 — 527). — The  light 
from  the  source  on  its  way  to  the  slit  of  a  concave¬ 
grating  spectrograph  passes  through  gauzes  of  different 
mesh  mounted  on  a  rotating  cylinder,  and  before 
reaching  the  photographic  plate  passes  through  slits 
on  a  frame  which  is  rotated  synchronously  with  the 
gauzes  by  means  of  a  flexible  drive.  This  method 
was  used  by  Sewig  (preceding  abstract). 

E.  B.  Ludlam. 

Determinations  of  the  mean  life  in  the  activated 
state  of  fluorescent  molecules.  F.  Perrin 
(Compt.  rend.,  1926,  182,  219 — 221 ;  cf.  A.,  1925,  ii, 
353). — On  the  assumption  of  the  existence  of  circular 
oscillation,  a  corrected  relationship  is  given  connecting 
the  mean  life  in  the  activated  state  of  a  fluorescent 
molecule  (r)  with  the  degree  of  polarisation  (p)  of  the 
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fluorescent  light,  and  the  volume  occupied  by  1  g.-mol. 
of  the  substance.  By  expressing  p  as  a  function  of 
viscosity,  values  of  r  are  obtained  of  0-16  xlO-8  and 
0-14  X 10'8  sec.  for  erythrosin  and  rose-bengal,  respect¬ 
ively,  in  alcoholic  solutions  ;  t  is  also  proportional  to 
r0  (the  value  of  r  if  the  emission  of  light  was  the  only 
cause  of  the  return  of  the  activated  molecule  to  the 
normal  state),  and  t0  may  be  found  from  Einstein’s 
probability  formula  for  the  passage  from  one  station¬ 
ary  state  to  another.  Thence,  for  fluorescence  in 
aqueous  alkali  solutions,  t=0-4  X  10'8  sec. 

J.  Grant. 

Luminescence.  (Miss)  D.  G.  Engle  and  B.  S. 
Hopkins  (J.  Opt.  Soc.  Amer.,  1925, 11,  599 — 615). — 
A  photo-electric  cell  has  been  applied  to  the  study  of 
fluorescent  light  from  zinc  sulphide  and  similar 
substances.  Various  materials  are  classed  as  sensitis¬ 
ing  or  desensitising  agents  for  the  fluorescent  sub¬ 
stances.  S.  Barratt. 

Depolarising  influence  of  alternating  magnetic 
fields  on  resonance  radiation.  G.  Breit  (J.  Opt. 
Soc.  Amer.,  1925,  11,  465 — 471). 

Electrical  influencing  of  polarisation  of  reson¬ 
ance  fluorescence  of  mercury.  W.  Hanle  (Z. 
Physik,  1926, 35,  346 — 364). — The  Stark  effect  for  the 
resonance  lines  of  all  atoms  except  hydrogen  is  very 
small.  For  mercury  under  14,000  volts /cm.  it  is  cer¬ 
tainly  less  than  5  X  10~5  A.  Observations  on  the  polaris¬ 
ation  of  resonance  fluorescence  provide  a  very  sensitive 
means  of  measuring  Stark  effects.  According  to  the 
methods  employed,  the  effect  with  mercury  can  be 
increased  or  diminished.  An  ellipticity  of  the  fluores¬ 
cence  radiation  has  been  observed  which  is  not  due  to 
the  Kerr  effect  (electrical  birefringence),  but  to  a 
Stark  effect  occurring  in  the  act  of  fluorescence  itself. 
A  quantum  interpretation  is  advanced  for  the  experi¬ 
ments  in  which  it  is  assumed  that  for  small  fields  little 
or  no  electrical  directional  quantisation  occurs.  A 
series  of  experiments  in  combined  magnetic  and 
electric  fields  shows  that  only  the  stronger  field  is 
effective  in  polarising  the  radiation.  The  field  which 
brings  about  a  larger  frequency  displacement  is  re¬ 
garded  as  the  stronger,  and  one  or  the  other  under¬ 
goes  rigorous  directional  quantisation.  The  Faraday 
effect  for  the  line  2536-7  A.  has  been  observed  with 
fields  down  to  a  few  gauss.  R.  A.  Morton. 

Damping  of  mercury  resonance  lines  by 
collision.  W.  Orthmann  (Ann.  Physik,  1925,  [iv], 
78,  601 — 640). — Expressions  have  been  deduced  by 
means  of  which  the  total  absorption  of  the  rays  in  any 
thickness  of  mercury  vapour  may  be  calculated,  and 
it  is  shown  that  at  constant  density  a  decrease  in 
absorption  is  indicated  by  an  increase  in  the  width 
of  the  absorption  lines.  Measurements  of  the  absorp¬ 
tion  with  various  mercury  vapour  densities  have  been 
made,  and  the  results  are  in  accord  with  the  theory. 
The  amount  of  absorption  decreases  with  increasing 
temperature  at  constant  density.  When  hydrogen 
is  mixed  with  mercury  vapour,  the  total  absorption 
decreases  with  increasing  hydrogen  pressure,  and 
when  the  pressure  is  kept  constant,  the  absorption 
decreases  with  increasing  temperature.  The  same 
decrease  of  absorption  is  obtained  by  increasing  the 


temperature  from  T 1  to  T2  or  by  multiplying  the 
original  pressure  by  V v  It  is  concluded  that 
the  decrease  in  absorption  accompanied  by  the 
broadening  of  the  absorption  lines  is  caused  by  the 
collision  of  the  mercury  atoms  with  hydrogen  mole¬ 
cules.  A.  E.  Mitchell. 

Energy  required  to  split  hydrogen  chloride 
[molecule]  into  atomic  ions.  E.  C.  Kemble  (J. 
Opt.  Soc.  Amer.,  1926,  12,  1 — 13;  cf.  Physical  Rev., 
1922,  [ii],  19,  394). — Theoretical.  A  recalculation  of 
the  ionisation-dissociation  potential  of  the  hydrogen 
chloride  molecule  has  been  made  on  the  assumption 
that  it  may  be  broken  up  adiabatically  and  reversibly 
into  ions,  without  any  electronic  transference  such  as 
would  accompany  its  dissociation  into  neutral  atoms. 
Energy  formulae  for  various  quantised  states  of  the 
molecule  are  evaluated  from  an  analysis  of  the  infra¬ 
red  band  spectrum,  a  correction  being  made  for  a 
small  displacement  of  the  lines  as  a  result  of  the  isotope 
effect.  The  value  10-93  volts  is  obtained  by  a 
graphical  method  for  the  ionisation-dissociation 
potential.  This  value  is  about  2-8  volts  lower  than 
that  calculated  by  Born,  and  if  his  value  should  be 
proved  correct,  this  discrepancy  must  be  taken  as 
proof  of  the  incorrectness  of  the  above  assumptiop. 

F.  G.  Tryhorn. 

Energy  levels  of  the  carbon  monoxide  mole¬ 
cule.  R.  T.  Birge  (Nature,  1926,  117,  229 — 230).— 
Of  the  four  band  systems  observed  by  Duncan 
(Astrophys.  J.,  1925,  62,  145)  and  considered  to  be 
nitrogen  band  systems,  the  second  negative  group 
is  the  first  negative  group  of  carbon,  the  seventh 
positive  group  is  the  fourth  positive  group  of  carbon, 
and  the  fifth  positive  group  is  probably  the  third 
positive  group  of  carbon.  The  ionisation  potential 
of  carbon  monoxide  is  calculated  as  14-2  volts,  the 
best  experimental  values  being  14-3  and  14-1  volts. 
Previous  data  (A.,  1925,  ii,  829,  836)  concerning  the 
fourth  positive  group  of  carbon  are  revised ;  direct 
evidence  is  adduced  ascribing  the  group  to  carbon 
monoxide.  The  electronic  energy  levels  for  carbon 
monoxide  are  evaluated  as  follows  in  volts,  taking  X 
as  the  zero  level :  A  8-0,  B  10-7,  X’  14-2,  A'  16-7, 
B’  19-8.  A.  A.  Eldridge. 

Spectral  distribution  of  the  sensitivity  of 
a  photo-electric  element.  K.  Leontiev  (Mitt, 
wiss.-tech.  Arb.  Republ.  [Russ.],  1924,  13,  8 — 9; 
from  Chem.  Zentr.,  1925,  II,  384). — Oxidised  copper 
electrodes  were  submitted  to  light  of  varying  wave¬ 
lengths  from  a  Nernst  lamp.  The  photo-electric 
current  was  studied  in  relation  to  wave-length  and 
energy  absorption.  Maximum  absorption  of  energy 
occurred  for  520  pp.  Addition  of  colouring  matters 
to  the  electrolyte  increased  the  sensitivity  of  the 
electrode,  the  maximum  sensitising  effect  being  always 
at  wave-lengths  greater  than  that  for  which  maximum 
absorption  occurred.  G.  W.  Robinson. 

Photo-electric  conductivity  in  single  crystals 
and  in  crystal  aggregates.  A.  Joff#:  and  E. 
Zechnowitzer  (Z.  Physik,  1926,  35,  446 — 448). — 
A  single  crystal  of  rock-salt  was  heated  at  temper¬ 
atures  between  500°  and  600°  and  subjected  to 
increasing  strain.  The  electrical  conductivity  did  not 
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increase  so  long  as  no  new  surfaces  or  cracks  were 
formed.  E.  B.  Ltjdlam. 

Photo-electric  and  optical  measurements  on 
blue  and  yellow  rock-salt  crystals.  Z.  Gyulai 
(Z.  Physik,  1926,  35,  411— 420).— The  photo-electric 
effect  on  natural  blue  and  violet  crystals  of  rock- 
salt  shows  decided  selectivity  and  is  probably  due  to 
a  surface  action  on  colloidal  particles  of  sodium. 

E.  B.  Ludlam. 

Chemical  effect  of  X-rays.  N.  Peskov  (Mitt, 
wiss.-tech.  Arb.  Republ.  [Russ.],  1924,  13,  68 ; 
from  Chem.  Zentr.,  1925,  II,  383).— Diastase  and 
o-nitrobenzyl  alcohol  which  are  otherwise  insensitive 
are  sensitised  to  X-rays  by  barium  or  bismuth  salts, 
probably  on  account  of  secondary  electrons  emitted 
by  these  elements.  G.  W.  Robinson. 

Non-metallic  elements.  Connexions  between 
their  dielectric  and  other  physical  properties. 
II.  G.  L.  Addenbrooke  (Phil.  Mag.,  1926,  [vii], 
1,  225 — 243;  cf.  A.,  1924,  ii,  440). — The  available 
data  of  the  dielectric  constants  and  refractive  indices 
of  the  non-metallic  elements  in  the  gaseous  and  liquid 
states  are  collected  and  the  relationships  between 
them  discussed  from  the  point  of  view  of  the  author’s 
theory  of  the  storage  of  energy  in  a  dielectric  under 
the  influence  of  an  electric  field.  A.  B.  Manning. 

Dielectric  constant  of  weak  electrolytes.  T. 
Nayder  (Bull.  Inter.  Acad.  Polonaise,  1925,  7,  A, 
247 — 258). — Jezewski’s  method  (ibid.,  1920,  88)  has 
been  used  to  measure  the  dielectric  constants,  at 
temperatures  between  16°  and  44°,  of  solutions  of 
benzoic  acid,  picric  acid,  and  salicylic  acid  in  nitro¬ 
benzene  and  benzene.  The  dielectric  constant  of 
benzene  was  found  to  be  2-293  at  13-8°,  and  of  nitro¬ 
benzene  36-05,  34-50,  32-69,  and  30-74  at  the  respect¬ 
ive  temperatures  17°,  24-25°,  33-95°,  and  44-5°.  The 
effect  of  the  solutes  is  to  increase  the  dielectric  con¬ 
stant  in  the  case  of  benzene  solutions,  and  to  depress 
it  in  the  case  of  nitrobenzene.  The  diminution  of  the 
constant  of  nitrobenzene  by  a  given  amount  of  solute 
is  independent  of  temperature.  P.  G.  Tryhorn. 

Quantum  theory  of  the  dielectric  constant 
of  hydrogen  chloride  and  similar  gases.  L. 
Pauling  (Proc.  Nat.  Acad.  Sci.,  1926,  12,  32 — 35; 
cf.  W.  Pauli,  jun.,  Z.  Physik,  1921,  6,  319). — A 
mathematical  treatment  of  the  dielectric  constant  of 
diatomic  dipoles  based  on  the  quantum  theory. 
The  experimental  data  of  Zahn  for  hydrogen  chloride 
(A.,  1924,  ii,  809)  are  in  fair  agreement  with  the  curve 
corresponding  with  a  value  of  0-3316  XlO*18  e.g.s. 
unit  for  the  permanent  electric  moment  //.  of  the  mole¬ 
cule  and  0-00077  for  4-AT0a,  N0  being  the  number  of 
mols./c.c.  under  standard  conditions  and  a  the 
coefficient  of  induced  polarisation  of  a  molecule.  The 
values  differ  from  those  from  the  same  data  with  the 
classical  theory  (be.  cit.).  The  quantum  theory  value 
for  4jrAr0a  is  in  accordance  with  the  Maxwell  relation 
47tiVr0a=»i02— 1,  where  n0  is  the  refractive  index  of 
the  gas  under  standard  conditions  for  light  of  fre¬ 
quency  far  removed  from  any  frequency  character¬ 
istic  of  the  molecule.  Eor  hydrogen  bromide,  the 
values  of  /i  and  47rX0a  are  0-252  xlO"18  and  0-00102, 
respectively.  The  electric  moment  for  hydrogen 


chloride  corresponds  with  that  of  a  dipole  composed 
of  a  proton  and  an  electron  0-0694  A.  apart;  for 
hydrogen  bromide,  this  distance  is  0-0528  A. 

J.  S.  Carter. 

Influence  of  molecular  structure  on  the  di¬ 
polar  character  of  ethylenic  isomerides.  Calcul¬ 
ation  of  molecular  moment.  J.  Errera  (J.  Phys. 
Radium,  1925,  [vi],  6,  390 — 396). — A  study  of  the 
molecular  polarisation  of  the  isomerides  of  certain 
halogen-substituted  ethylenes.  The  molar  polar¬ 
isation  P  is  the  sum  of  three  terms  PE,  PA,  and  PP, 
which  signify  polarisation  due  to  electronic  move¬ 
ments  (molecular  refraction  as  given  by  the  Lorentz- 
Lorenz  formula),  to  movements  of  atoms  and  radicals, 
and  to  the  orientation  of  molecules  (permanent 
dipoles)  respectively.  The  presence  of  the  latter  is 
shown  by  a  difference  between  the  square  of  the 
refractive  index  and  the  dielectric  constant  of  the 
substance.  A  method  of  calculating  the  values  of 
the  three  quantities  named  is  given,  and  it  is  thus 
shown  that  the  cis-form  of  compounds  such  as 
s-dichloroethylene  have  permanent  dipoles  which  are 
absent  in  the  trans-form,  whilst  the  asymmetric  com¬ 
pounds  have  an  intermediate  character.  Since  the 
dipoles  disappear  on  solidification,  it  is  found,  accord¬ 
ing  to  expectation,  that  the  solid  cis-forms  have  the 
same  specific  inductive  capacity  as  the  ordinary  trans¬ 
forms. 

The  effect  of  temperature  on  molar  polarisation  is 
also  studied,  and,  in  order  to  allow  for  molecular 
association  in  the  liquid  state,  the  influence  of  dilution 
with  benzene  (which  has  no  permanent  dipoles)  on 
refractive  index  and  dielectric  constant  is  examined. 
By  using  the  value  of  the  molar  polarisation  found  in 
dilute  solution  (where  association  is  small)  in  conjunc¬ 
tion  with  Debye’s  formula,  the  following  molecular 
moments  are  found:  cis-dichloroethylene,  1-89 X 
10'18;  cis-dibromoethylene,  1-35  XlO-18;  cis-di- 
iodoethylene,  0-71  XlO"18;  m-chlorobromoethylcne, 
1-55  X 10'18.  The  moments  of  the  corresponding 
halogen  acid  vapours,  previously  determined,  are  in 
the  same  order;  thus,  HCl>HBr>HI.  It  is  found 
that  the  molecular  moments  of  the  symmetrically 
substituted  ethylenes,  when  halved,  are  about  5% 
less  than  the  values  found  for  their  corresponding 
acids.  It  is  therefore  supposed  that  the  distance 
separating  halogen  and  hydrogen  in  the  molecules 
of  the  cis-substituted  ethylenes  is  smaller  than  in 
the  corresponding  acids  in  the  same  proportion. 

C.  H.  D.  Clark. 

Born’s  dipole  theory  of  anisotropic  liquids. 
L.  S.  Ornstein  (Z.  Physik,  1926,  35,  394).— According 
to  Born’s  theory  an  anisotropic  liquid  when  placed  in 
a  magnetic  field  should  acquire  an  electric  charge 
on  the  surface  inclined  towards  the  field  direction. 
Szivessy  (A.,  1925,  ii,  1123)  tested  this  view  for 
several  liquids,  using  a  very  sensitive  method,  and  did 
not  observe  Born’s  phenomenon.  The  author  has 
shown  (Ann.  Physik,  1924,  [iv],  74,  445)  that  the 
influence  of  a  magnetic  field  on  the  dielectric  constant 
can  be  explained  if  the  crystalline  liquid  is  regarded 
as  an  aggregate  of  elementary  crystals.  Szivessy’s 
negative  results  are  due  to  the  fact  that  the  magnetic 
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field  causes  a  change  in  the  dielectric  constant,  but  no 
potential  change.  R.  A.  Morton. 

Transition  compounds  between  salts  and 
metallic  alloys.  M.  Padoa  (Gazzetta,  1925,  55, 
975 — 983). — The  electrical  conductivity  has  been 
measured  between  —81°  and  400°  of  thin  rods  of  the 
three  arsenides  SnAsg,  SnAs,  and  Sn3As2.  In  each 
case,  the  conductivity  passes  through  a  maximum 
at  25°,  0°,  and  —25°,  respectively.  By  heating  the 
rods  for  several  hours  at  1 00°,  the  conductivities  were 
slightly  raised,  but  the  positions  of  the  maxima  were 
not  altered.  It  is  pointed  out  that  if  the  salt  form  of 
these  compounds  is  produced  from  the  non-ionised 
form  with  the  evolution  of  heat,  lowering  of  temper¬ 
ature  should  produce  an  increa  se  of  conductivity,  due  to 
an  alteration  in  the  equilibrium  between  the  two 
forms.  Below  a  certain  temperature,  however,  the 
conductivity  will  diminish  as  a  result  of  the  decreased 
thermal  agitation  of  the  atoms.  The  combination  of 
these  two  effects  will  cause  the  conductivity  to  pass 
through  a  maximum,  a  behaviour  confirmed  by  the 
above  experiments.  F.  G.  Tryiiorn. 

Additivity  of  the  molecular  volumes  of  volatile 
inorganic  compounds.  E.  Rabinowitsoh  (Ber., 
1925,  58,  [2?],  2790 — 279S). — The  atomic  volumes  of 
all  elements  in  one  and  the  same  period  are  equal 
to  a  first  approximation  in  volatile  inorganic  com¬ 
pounds  and  amount  to  5-5  c.c.  in  the  first,  11  c.c.  in 
the  second,  23  c.c.  in  the  third,  28  c.c.  in  the  fourth, 
and  37-5  c.c.  in  the  fifth  period.  The  course  which 
these  characteristic  constants  show  in  their  relation¬ 
ship  to  the  periodic  number  is  analogous  to  that 
observed  for  a  scries  of  other  physical  constants  of 
the  rare  gases  and  volatile  compounds  (cf.  A.,  1925, 
ii,  760) ;  the  difference  between  the  atomic  volume  of 
the  corresponding  rare  gas  and  that  of  the  clement  is 
5-5  c.c.  The  differences  between  the  observed  and 
calculated  values  on  this  basis  are  generally  com¬ 
paratively  small,  and  lie  generally  in  such  direction 
that  tho  calculated  values  are  low;  the  uncertainty 
concerning  the  densities  of  the  compounds  at  the  b.  p. 
renders  premature  any  attempt  to  secure  better 
harmony  by  the  introduction  of  individual  corrections, 
depending,  for  example,  on  different  stages  of  valency. 
With  certain  compounds,  the  data  are  very  discordant. 
In  the  cases  of  water,  sulphur  trioxide,  and,  to  a 
less  extent,  of  ammonia,  this  may  be  ascribed  to 
association;  the  observed  are  much  lower  than  the 
calculated  values.  With  hydrogen  fluoride,  the 
observed  values  are  greater  than  those  calculated,  and 
a  similar  divergence  is  evident  for  the  other  halogen 
acids.  In  the  cases  of  hydrogen,  nitrogen,  oxygen, 
and  fluorine,  the  experimental  values  for  the  diatomic 
molecules  are  much  greater  than  the  theoretical 
values;  for  chlorine  and  bromine,  the  agreement  is 
good,  whereas  for  iodine  the  divergence  is  in  the 
opposite  direction.  Carbon  monoxide  has  a  “  too 
high  ”  molecular  volume,  whereas  other  volatile 
oxides,  such  as  carbon  dioxide  and  the  oxides  of 
nitrogen  have  values  agreeing  closely  with  the  theoret¬ 
ical.  The  reason  may  possibly  be  sought  in  the 
unsaturated  character  of  carbon  monoxide,  but  it  is 
then  difficult  to  explain  why  the  unsaturated  oxides 
of  nitrogen  exhibit  so  little  difference  from  the 


calculated  values.  It  is  probably  not  accidental 
that  the  most  volatile  substances  exhibit  strong 
divergence  from  additivity  in  their  molecular  volumes. 

H.  Wren. 

Generalisations  of  the  Rayleigh  formula  for 
molecular  scattering.  J.  Q.  Stewart  (J.  Opt. 
Soc.  Amer.,  1925, 11,  5S1— 597). — A  theoretical  paper 
dealing  with  a  generalised  form  of  the  Rayleigh 
scattering  formula,  and  of  the  scattering  formula} 
developed  by  Smoluchowski  and  others  for  dense 
media  and  anisotropic  liquids.  The  classical  point 
of  view  is  maintained  throughout.  S.  Barratt. 

Specific  rotatory  dispersion  of  serum  proteins. 
E.  A.  Hafner  (Biochem.  Z.,  1926,  166,  424 — 430). — 
The  specific  rotations  and  rotatory  dispersions  of 
scrum-albumin  and  globulin,  salted  out  by  means  of 
ammonium  sulphate  from  ox-serum  and  purified,  differ 
considerably,  the  two  proteins  possessing  therefore 
very  distinct  chemical  structures. 

P.  W.  Cltjtterbtjck. 

Polarimetry  of  mixtures  of  optically  active 
organic  acids  and  aldehydes  or  ketones.  M. 
Passerini  (Gazzetta,  1925,  55,  726 — 729). — Abnor¬ 
mally  low  values  of  the  molecular  rotatory  power  of 
tartaric,  quinic,  camphorcarboxylic,  and  mandelic 
acids  in  acetone,  methyl  ethyl  ketone,  acetaldehyde, 
propaldehyde,  and  ethyl  acetoacetate  indicate  that 
solvent  and  solute  combino  to  form  compounds 
probably  of  the  structure  CRR'(OH)-C02R"  (cf.  A., 
1921,  i,  743,  895;  1923,  i,  1013),  a  conclusion  sup¬ 
ported  by  purely  chemical  investigations  (A.,  1924,  i, 
1319).  The  mutarotation  of  quinic  acid  in  acetalde¬ 
hyde  indicates  a  balanced  action  between  the  com¬ 
ponents,  the  equilibrium  point  of  which  is  attained 
after  2  days.  Acetic  acid  does  not  affect  the  rotatory 
power  of  menthone  or  camphor,  results  which  are  in 
accord  with  the  chemical  properties  of  these  sub¬ 
stances  (cf.  A.,  1921,  i,  895).  W.  E.  Ellis. 

Structure  of  molecules  in  relation  to  their 
optical  anisotropy.  K.  R.  Ramanathan  (Proc. 
Roy.  Soc.,  1926,  A,  110,  123—133;  cf.  A.,  1923,  ii, 
598). — The  optical  anisotropy  of  benzene  has  been 
calculated  for  two  different  structures  on  the  theory 
that  the  optical  anisotropy  of  gaseous  molecules, 
which  is  responsible  for  the  partial  depolarisation 
of  the  light  scattered  in  a  direction  perpendicular 
to  the  incident  beam,  is  mainly  due  to  the  mutual 
influence  of  the  electrical  doublets  induced  in  the 
different  atoms  of  the  molecule  by  the  electrical  field 
of  the  incident  radiation.  If  the  six  carbon  atoms  lie 
in  a  plane,  the  calculated  anisotropy  is  too  high  even 
when  the  hydrogen  atoms  are  ignored.  If,  however, 
the  carbon  atoms  are  arranged  in  a  puckered  ring  as 
in  diamond  and  the  hydrogens  are  joined  to  the  car¬ 
bons  at  the  tetrahedral  angle,  the  calculated  value  of 
the  optical  anisotropy  and  also  that  of  the  molecular 
rcfractivity  agree  well  with  the  observed  results. 
The  calculation  is  extended  to  cyclohexane  and  a  fair 
agreement  is  observed.  F.  G.  Soper. 

Valency.  VII.  Surface  polarity  and  the 
reaction  of  ethylene  and  chlorine.  Effect  of  the 
adsorbed  water  layer.  R,  G.  W.  Norris n  and 
G.  G.  Jones  (J.C.S.,  1926,  55— 62).— The  rate  of 
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reaction  between  ethylene  and  chlorine  has  been  deter¬ 
mined  in  cylindrical  glass  tubes,  with  the  inner  surface 
uncovered  or  covered  with  a  layer  of  paraffin  wax  or 
stearic  acid.  The  initial  partial  pressure  of  each  gas 
was  200  mm.,  air  being  added  to  bring  the  total  initial 
pressure  to  about  700  mm.  The  bimolecular  reaction 
coefficient  was  used  as  a  measure  of  the  reactivity  of 
a  given  surface.  By  taking  special  precautions,  a 
paraffin  wax  surface  was  prepared  with  a  reactivity 
some  1200  times  smaller  than  that  of  glass,  and  about 
one-seventieth  that  previously  found  for  a  paraffin 
wax  surface  in  experiments  on  the  union  of  ethylene 
and  bromino.  It  has  been  shown  that  water  vapour 
present  at  a  partial  pressure  of  6  mm.  increases  the 
reactivity  of  the  glass  surface  by  30%,  whilst  it  has  no 
effect  on  the  paraffin  wax  surface.  These  results  are 
discussed  from  the  point  of  view  of  surface  polarity, 
and  in  the  light  of  our  knowledge  of  the  adsorbed  water 
film  existing  at  the  surface  of  many  solid  substances. 

A.  B.  Manning. 

Nomenclature  in  Werner's  theory  of  inorganic 
complexes.  T.  Steohe  (Z.  angew.  Chem.,  1926, 
39,  36 — 38). — It  is  suggested  that  a  new  suffix  be 
introduced  to  apply  to  the  co-ordination  number  of 
an  atom  as’  distinct  from  its  principal  valency,  the 
German  suffix  suggested  being  “  -ortig  ”  for  the  former 
in  distinction  to  “  -wertig  ”  for  the  latter,  so  that  the 
nitrogen  atom  in  ammonium  chloride  would  be  called 
“  3-wertig  ”  and  “  4-ortig.”  Salts  of  nitrogenous 
organic  bases  should  be  termed  “  -ium  ”  salts. 

W.  T.  K.  Braunholtz. 

Magnetic  properties  of  the  carbonyl  radical. 
P.  Pascal  (Compt.  rend.,  1926,  182,  215 — 217;  cf. 
A.,  1925,  ii,  371,  634). — The  value  of  the  atomic 
susceptibility  hitherto  assigned  to  oxygen  does  not 
apply  to  the  carbonyl  radical,  oxygen  being  para¬ 
magnetic  in  aldehydes  and  ketones,  and  irregularly 
diamagnetic  when  linked  with  groups  containing 
elements  having  residual  affinity  ( e.g .,  nitrogen).  The 
increase  in  diamagnetism  in  the  latter  case  is  greater 
if  the  nitrogen  itself  is  substituted  by  a  negative 
radical,  and  vice  versa.  Corrections  for  various 
radicals  and  linkings  are  given  which  bring  the  car¬ 
bonyl  radical  into  line  with  the  additive  laws  of 
diamagnetism.  J.  Grant. 

Confirmation  of  presence  of  a  non-tetrahedral 
carbon  atom  in  crystals  of  pentaerythritol.  M.  L. 
Huggins  and  S.  B.  Hendricks  (J.  Amer.  Chem.  Soc., 
1926,  48,  164 — 167). — The  results  of  Mark  and  Weis- 
senberg  (A.,  1923,  i,  1055)  have  been  verified  and 
supported  by  Laue  photographic  data.  R.  Cuthill. 

Foreshadowing  elements  of  atomic  numbers 
75,  85,  87,  and  93  by  means  of  AVrays.  F.  H. 
Loring  (Nature,  1926,  117,  153).— Polemical  and 
explanatory.  A.  A.  Eldridge. 

Occurrence  of  dvi-manganese  in  manganous 
salts.  V.  Dolejsek,  G.  Druce,  and  J.  Heyrovsky 
(Nature,  1926,  117,  159).— The  association  of  dvi- 
manganese  with  manganese  is  affirmed. 

A.  A.  Eldridge. 

Instrument  for  the  rapid  production  of  Laue 
photographs.  J.  T.  Norton  (J.  Opt.  Soc.  Amer., 
1926, 12,  27 — 29). — A  description  of  a  pinhole  camera 


by  means  of  which  Laue  photographs  may  be  obtained 
on  a  high-speed  dental  film  by  an  exposure  of  from  5  to 
10  min.  The  crystalline  specimen  is  attached  by 
collodion  to  a  pinhole  0-028  in.  in  diameter,  bored 
in  a  brass  plate  l  in.  in  thickness.  This  ratio  of 
diameter  to  length  of  the  aperture  was  found  satis¬ 
factory  in  producing  a  parallel  beam  of  X-rays. 

F.  G.  Tryhorn. 

Beryllium  oxide  as  a  mineral,  and  its  crystal 
structure.  G.  Aminoef  (Z.  Kryst.,  1925,  62,  113 — 
122). — A  mineral  from  Langban,  containing  98% 
BeO,  is  named  “  bromellite  ” ;  it  is  dihexagonal 
pyramidal,  c= 1-6288 ;  hardness  9;  uniaxial  +;  e— 
1-733;  (0  =  1-719.  McKeehan’s  results  for  the 

structure  of  artificial  beryllium  oxide  (A.,  1922,  ii, 
766)  are  verified ;  c=4-36,  a= 2-68  A. 

Chemical  Abstracts. 

Crystalline  structure  of  chrysoberyl.  W.  L. 
Bragg  and  G.  B.  Brown  (Proc.  Roy.  Soc.,  1926,  A, 
110,  34 — 63). — The  unit  cell  of  chrysoberyl,  BeAl204, 
contains  4  molecules  and  its  axes  have  the  values 
n.=4-420,  6=9-390,  c=5-470;±;0-l%  A.  The  dimen¬ 
sions  are  in  accord  with  hexagonal  close  packing  of 
the  oxygen  atoms,  which  agrees  with  the  observed 
relative  intensities  of  the  spectra.  The  aluminium 
atoms  lie  in  spaces  between  six  oxygen  atoms  and 
cause  slight  distortion.  Four  of  the  aluminium  atoms 
lie  at  symmetry  centres  and  four  on  reflexion  planes. 
The  position  of  the  beryllium  atoms  cannot  be  deduced 
from  the  results,  as  these  atoms  play  so  little  part  in 
X-ray  diffraction,  but  each  beryllium  atom  is  assigned 
to  a  position  between  four  oxygen  ions.  About  eighty 
reflexions  occur  in  the  photographs  and  a  similar 
number  have  been  measured  with  the  ionisation 
spectrometer,  all  of  which  are  explained  by  the 
structure  which  is  proposed.  F.  G.  Soper. 

Structure  of  ethane  and  diborane,  B2H0.  H, 
Mark  and  E.  Pohland  (Z.  Kryst.,  1925, 62, 103 — 112). 
— Both  compounds  are  hexagonal,  with  4  molecules 
in  the  unit  cell.  For  ethane  and  diborane,  respect¬ 
ively,  g=4-46,  4-54;  c=8-19,  8-69  A.,  volume=70-6, 
78-0  A3.  The  distance  of  nearest  approach  of  the 
carbon  atoms  is  1-5 — 1-6  A.,  and  of  the  boron  atoms, 
1-8 — 1-9  A.  Chemical  Abstracts. 

Structure  of  ammonia.  H.  Mark  and  E. 
Pohland  (Z.  Kryst.,  1925,  61,  532 — 537). — Between 
—  77°  and  — 160°,  the  unit  cube  of  ammonia  contains 
4  molecules  and  has  a=5-19  A.,  the  nitrogen  atoms 
being  arranged  according  to  T 4,  with  w= 0-220. 

Chemical  Abstracts. 

Application  of  X-ray  analysis  of  crystalline 
powders  to  chemical  problems.  G.  R.  Levi 
(Atti  Congr.  Naz.  Chim.  Ind.,  1924,  257 — 265;  from 
Chem.  Zcntr.,  1925,  II,  448). — Crystallographic  data, 
with  photomicrographs  relating  to  the  X-ray  analysis 
of  magnesium  oxide,  magnesium  hydroxide,  and 
magnesium  carbonate,  respectively. 

G.  W.  Robinson. 

Structure  of  a-quartz.  R.  E.  Gibbs  (Proc.  Roy. 
Soc.,  1926,  A,  110,  443—455;  cf.  this  vol.,  13).— 
The  structure  of  a-quartz  cannot  be  completely  deter¬ 
mined  from  its  symmetry  and  X-ray  data;  intensity 
measurements  and  a  study  of  it s  general  physical 
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properties  have  therefore  been  used  to  determine  the 
unknown  variables.  The  intensities  of  reflexion  from 
a  number  of  planes  have  been  measured  by  oscillation, 
rotation,  Laue  photographs,  and  by  use  of  the 
ionisation  spectrometer.  They  show  that  the  oxygen 
atoms  do  not  lie  either  in  the  same  basal  planes  as  the 
silicons  or  half-way  between,  but  probably  occupy 
positions  c/9  above  and  below  them.  The  variation 
in  physical  properties  accompanying  the  transition 
from  (3-  to  a-quartz  indicates  only  a  small  structural 
change,  although  the  tetrahedral  character  of  the 
former  structure  is  lost.  A  structure  for  a-quartz  is 
proposed  in  which  the  crystal  is  non-molecular,  the 
oxygen  atoms  occupy  the  basal  planes  as  described 
above,  and  the  silicon  atoms  are  moved  about  0-3  A. 
from  their  (3-positions.  Tho  structure  satisfies  sym¬ 
metry  conditions,  and  also  gives  satisfactory  agree¬ 
ment  between  calculated  and  observed  intensities  of 
reflexion.  The  causes  of  pyro-  and  piezo-electricity 
are  discussed;  the  proposed  structure  leads  to  a 
calculated  value  for  the  coefficient  of  piezo-electricity 
of  the  same  order  of  magnitude  as  the  accepted  value. 

A.  B.  Manning. 

Crystal  structure  of  (3-quartz.  R.  W.  G. 
Wyckoff  (Amer.  J.  Sci.,  1926,  [v],  11,  101 — 112). — 
Examination  of  a-quartz  (stable  at  the  ordinary 
temperature)  by  the  Laue  method  indicates  a  hexa¬ 
gonal  cell  of  dimensions  a=4-903  and  c=5-393  A. 
From  powder,  spectrum,  and  Laue  photographs  of 
(3-quartz  (above  575°)  it  is  found  that  this  modification 
has  a  similar  cell  of  a=5-01  and  c~5-47  A.,  with  3 
molecules  to  the  cell.  In  all  photographs,  first,  second, 
third,  and  higher  orders  reflexions  from  (0001)-  are 
absent ;  hence  the  space-groups  are  DJ  and  D\.  For 
the  placing  of  oxygen  atoms  in  relation  to  silicon 
atoms,  0-197;L0-004  is  arrived  at,  from  a  study  of 
spectral  intensities,  as  the  most  probable  parameter. 
Each  silicon  is  surrounded  by  a  tetrahedron  of  oxygen 
atoms,  and  there  is  no  evidence  of  any  grouping  into 
molecules.  W.  A.  Caspari. 

Structure  investigations  by  the  Debye- 
Scherrer  method.  S.  von  Ols  hausen  (Z.  Kryst., 
1925,  61,  463 — 514). — Data  are  given  for  potassium 
iodide,  rubidium  chloride,  aluminium,  niobium,  man¬ 
ganese,  red  phosphorus,  lead  selenidc  (clausthalite), 
mercuric  sulphide  (cubic  and  hexagonal),  arsenic, 
tellurium,  selenium,  nickel,  iron,  arsenic  sulphide 
(gersdorffite),  and  calcium  carbonate  (calcite,  aragonite, 
and  vaterite).  Yaterite  is  hexagonal.  A  mathe¬ 
matical  method  for  interpreting  the  diffraction 
patterns  is  .described.  Chejucal  Abstracts. 

Crystal  structure  of  some  metallic  sulphides. 
L.  S.  Ramsdell  (Amer. Mineral.,  1925,  10,  281 — 304). 
— Crystal  structure  should  be  the  criterion  of  iso¬ 
morphism.  Argentite,  hessite,  eucairite,  and  nau- 
mannite  are  ruled  out  of  the  galena  group  because  of 
dissimilar  structures,  whilst  clausthalite  and  altaite 
are  isomorphous  with  galena.  The  pyrite  group  is 
verified  by  X-ray  examination,  except  for  chloanthite 
and  smaltite.  Cinnabar  has  a  simple  rhombohedral 
structure  and  is  not  isomorphous  with  covellite. 
Argentite  and  acanthite  give  identical  X-ray  pictures. 
Values  obtained  for  the  atomic  radii  of  selenium  and 


tellurium  from  lead  selenide  and  telluride,  considering 
that  of  sulphur  to  be  1-04  A.,  are  1T5  A.  and  1-27  A. 

Chemical  Abstracts. 

Orientation  of  crystals  produced  by  heating 
strained  iron.  C.  F.  Elam  (J.  Iron  and  Steel  Inst., 
1925,  112,  111— 112).— See  A.,  1925,  ii,  946. 

Electrolytic  deposition  of  metals.  II.  X-Ray 
investigation  of  electrolytic  nickel.  G.  L.  Clark 
and  P.  K.  Frolich. — See  B.,  1926,  131. 

Crystal  structure  of  cadmium  and  nickel 
hydroxides.  G.  Natta  (Atti  R.  Accad.  Lincei, 
1925,  [vi],  2,  495 — 499). — An  X-ray  examination  has 
been  made,  by  the  Debye-Scherrer  method,  of  nickel 
hydroxide,  using  nickel  and  copper  anticathodes,  and 
of  cadmium  hydroxide  using  iron  and  copper  anti¬ 
cathodes.  Both  hydroxides  have  a  rhombohedral 
structure,  analogous  to  that  of  the  hydroxides  of 
manganese  and  magnesium.  The  following  values 
were  found  for  the  dimensions  of  the  elementary  cells, 
which  in  each  case  contain  1  molecule  of  the  hydroxide, 
and  for  the  calculated  specific  gravities  :  Ni(OH)2, 
a=3-07,  c=4-605  A.,  F=37-6  A.3,  d  3-602 ;  Cd(OH)„, 
a=3-47,  c=4-64  A.,  F=49-0  A.3,  d  4-92. 

F.  G.  Tryhorn. 

Isomorphism  of  the  molybdates  of  the  rare- 
earth  metals  with  those  of  calcium,  strontium, 
barium,  and  lead.  V.  Deductions  from  the 
X-ray  analysis  of  the  molybdates  of  cerium, 
lanthanum,  praseodymium,  neodymium,  and 
samarium.  Mixed  crystals  of  the  molybdates 
of  cerium  and  calcium.  F.  Zambonini  and  R.  G. 
Levi  (Atti  R.  Accad.  Lincei,  1925,  [vi],  2,  462 — 464 ; 
cf.  A.,  1925,  ii,  1133). — From  data  previously  reported 
for  the  X-ray  photograms  of  the  above  molybdates, 
the  identity  of  their  crystal  structure  is  deduced. 
For  the  molybdates  of  the  above-mentioned  rare  earths 
the  values  of  a  and  c,  and  of  the  volume  of  the 
elementary  cell,  decrease  w-ith  increase  of  the  atomic 
w-eight  of  the  rare-earth  metal.  It  is  shown  that  in 
this  isomorphous  series  the  elementary  cells  contain 
equivalent  volumes  of  the  respective  compounds. 
Mixed  crystals  of  the  molybdates  of  calcium  and 
cerium  have  been  prepared  containing,  respectively, 
6-5%  and  29-0%  of  cerium  molybdate.  The  values  of 
the  lattice  constants  for  these  mixed  crystals  lie 
between  those  of  the  two  components. 

F.  G.  Tryhorn. 

Geochemical  distribution  of  the  elements.  IV. 
Crystalline  structure  of  the  oxides  of  the  rare- 
earth  elements.  V.  M.  Goldschmidt,  F.  Ulrich, 
and  T.  Barth  (Norske  Videnskaps-Akad.  Oslo,  I, 
1925,  No.  5;  from  Chem.  Zentr.,  1925,  II,  448 — 
450). — The  sesquioxides  of  the  rare-earth  elements 
occur  in  at  least  three  crystalline  forms,  A,  B,  and 
C,  respectively.  A  is  hexagonal,  has  a  good  cleavage 
parallel  to  the  basal  face,  and  is  softer  than  the  other 
crystalline  forms.  This  type  occurs  in  the  case  of 
lanthanum  sesquioxide  at  550°,  1100°,  1300°,  and  at 
its  m.  p.  It  may  be  obtained  for  cerium  sesquioxide 
by  ignition  of  cerium  dioxide  in  a  current  of  hydrogen, 
for  palladium  sesquioxide  by  melting  palladium 
dioxide  in  an  acetylene  blast,  for  neodymium 
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sesquioxide  by  heating  at  1755°  or  at  its  m.  p.,  and 
for  samarium  sesquioxide  by  rapid  cooling  from  the 
molten  state.  In  the  interval  occupied  by  the  form 
B,  there  are  probably  two  types,  Bt  and  B.,,  respect¬ 
ively,  of  which  the  former  occurs  at  higher  temper¬ 
atures  than  the  latter.  Bx  is  probably  pseudotrigonal. 
This  type  of  samarium  sesquioxide  may  be  obtained 
by  slow  cooling,  that  of  palladium  sesquioxide  at 
900°  and  1300°,  that  of  neodymium  sesquioxide  at 
1300°,  that  of  europium  sesquioxide  at  1100°,  and  that 
of  gadolinium  sesquioxide  at  1300°.  The  last  oxide 
heated  at  900°  forms  the  type  B2.  The  occurrence  of 
this  type  in  the  case  of  the  other  sesquioxides  has  not 
been  clearly  proved.  The  crystalline  form  C  is  regular. 
From  Debye-Scherrer  diagrams,  it  appears  to  belong 
to  the  group  OJ0  and  contains  16  molecules  in  each 
constituent  unit.  The  lattice  spacing  d100  is  10  A. 
The  type  is  characteristic  for  scandium  sesquioxide 
and  yttrium  sesquioxide.  In  the  former  case,  it  is 
obtained  by  heating  at  1350°  or  by  crystallisation  from 
the  molten  material.  Yttrium  sesquioxide  occurs  only 
in  this  crystalline  form.  The  conditions  under  which 
it  is  obtained  for  the  other  sesquioxides  are  as  follows  : 
samarium  at  620°,  640°,  and  730° ;  europium  at  735° 
and  750°;  gadolinium  at  600°  and  750°;  terbium  at 
900°;  dysprosium,  holmium,  erbium,  thulium,  ytterb¬ 
ium,  and  lutecium  at  1100°.  The  crystalline  forms 
can  be  partly  transformed  into  each  other  by  heating, 
It  is  confirmed  that  cerium  dioxide  and  thorium 
dioxide  belong  to  the  fluorspar  type  (cf.  Goldschmidt 
and  Thomassen,  A.,  1923,  ii,  644).  Black  praseodym¬ 
ium  oxide  and  brown  terbium  oxide  have  the  same 
structure  and  length  of  side,  although  they  do  not 
correspond  exactly  with  the  formula  R02.  In  addi¬ 
tion  to  this  type,  there  occurs  another  type  in  the 
case  of  cerium  dioxide  and  terbium  dioxide,  the 
length  of  side  of  which  is  approximately  twice  as 
great  and  corresponds  'with  the  C  type.  It  is  un¬ 
certain  to  what  extent  mixed  crystals  or  double 
oxides  of  the  type  R02,R203  are  present.  The  actual 
composition  corresponds  with  the  formulae  Tb207 
and  PrgOjj,  and  the  lengths  of  side  of  the  principal 
lattice  are  5-278  and  5-4SSA.,  and  of  the  subsidiary 
lattice,  10-55  and  10-98  A.,  respectively.  The  fol¬ 
lowing  are  the  lattice  dimensions  of  the  cubical  form 
G  of  the  sesquioxides  of  the  different  elements  in  A.  : 
scandium  9-79,  yttrium  10-60,  samarium  10-85, 
europium  10-84,  gadolinium  10-79,  terbium  10-70, 
dysprosium  10-63,  holmium  10-58,  erbium  10-54, 
thulium  10-52,  ytterbium  10-39,  lutecium  10-37, 
The  lattice  dimension  of  thalenite,  a  mineral  mixed 
crystal,  is  10-56  A.  It  is  seen  that  within  a  vertical 
series  of  the  periodic  table  the  lattice  dimension 
increases  with  atomic  number,  whilst  in  a  horizontal 
series  it  decreases.  Chemical  properties  and  lattice 
dimensions  of  the  C  type  run  parallel.  In  the  case 
of  the  A  type,  the  lattice  dimensions  decrease  in  the 
order  lanthanum,  cerium,  praseodymium,  neodym¬ 
ium,  and  in  the  case  of  the  Bl  type,  in  the  order 
neodymium,  samarium,  europium,  gadolinium.  In 
the  A  type,  whilst  the  atomic  number  increases  from 
57  to  60,  the  lattice  dimension  decreases  by  0-9% ;  in 
the  B  type,  an  increase  in  atomic  number  from 
60  to  69  corresponds  with  a  decrease  in  lattice  dimen¬ 
sion  of  1-1% ;  whilst  in  the  C  type  an  increase  in 
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atomic  number  from  62  to  71  corresponds  with  a 
decrease  in  lattice  dimension  of  0-5%.  The  decrease 
is  smallest  in  the  lanthanum  series.  Cerium  sesqui¬ 
oxide  has  a  greater  lattice  volume  than  cerium 
dioxide.  The  cerium  and  the  yttrium  earths  can¬ 
not  be  sharply  distinguished  crystallographically. 
The  temperatures  of  the  A — B  transformation  of  the 
sesquioxides  arc  approximately  as  follows  for  the 
different  elements  :  lanthanum  400°,  cerium  600°, 
praseodymium  .850°,  neodymium  1000°,  element  61 
1400°,  samarium  1900°.  The  corresponding  temper¬ 
atures  for  the  B — C  transformation  are  :  samarium 
750°,  europium  800°,  gadolinium  850°,  terbium  1100°, 
dysprosium  1600°.  The  sesquioxides  of  holmium, 
erbium,  thulium,  ytterbium,  and  lutecium  occur  only 
in  the  C  type.  G,  W.  Robinson. 

X-Ray  investigation  of  some  finely  divided 
minerals,  artificial  products,  and  dense  rocks. 

F.  Rinne  (Z.  Kryst.,  1924,  60,  55 — 69). — X-Ray 
diffraction  patterns  of  the  following  are  described : 
bauxite,  hydrargillite,  diasporite,  alumina,  ferric 
oxide,  silica,  opal,  vanadium  pentoxide,  kaolin, 
allophane,  talc,  serpentine,  meerschaum,  calcite, 
aragonite,  vaterite,  magnesite,  hydrozincite,  tur¬ 
quoise,  boracite,  stassfurtite,  asphalt,  ozokerite, 
dopplerite,  limestone,  flint,  obsidian,  etc. 

Chemical  Abstracts. 

Electrical  conductivity  of  silver-zinc  alloys. 

G.  J.  Petrenko  (Z.  anorg.  Chem.,  1925,  149,  395 — 
400;  cf.  A.,  1906,  ii,  284;  1913,  ii,  135).— The 
electrical  conductivity  of  silver-zinc  alloys  was 
measured  at  25°  and  100°.  The  existence  of  a  com¬ 
pound  AgZn  is  indicated  by  maxima  in  the  con¬ 
ductivity  and  in  its  temperature  coefficient.  The 
compound  forms  solid  solutions  with  both  zinc  and 
silver.  The  conductivity  shows  a  minimum  at  a 
composition  corresponding  with  Ag2Zn3,  and  breaks 
at  approximately  Ag2Zn3  and  AgZn0.  A.  Geake. 

Detection  [of  wireless  waves]  at  the  faces  of 
crystals  of  galena  and  pyrites.  P.  Gaubert 
(Compt.  rend.,  1926,  182,  143— 146).— The  fact  that 
certain  faces  of  certain  crystals  are  superior  for  the 
detection  of  wireless  waves  has  hitherto  been  explained 
by  theories  based  on  the  orientation  of  the  atoms. 
The  various  faces  presented  by  crystals  of  galena  and 
pyrites  have  been  examined  in  this  connexion,  and 
an  alternative  theory  is  propounded.  The  distribu¬ 
tion  of  sensitive  points  in  all  directions  parallel  to  the 
cleavage  planes  of  the  crystals  was  examined.  Cubo- 
octahedral  forms  of  galena  showed  sensitive  points 
only  on  the  octahedral  faces,  whilst  with  crystals  of 
pyrites,  the  best  points  were  found  on  cubic  faces  alone 
or  in  combination  with  (001)  and  (210).  This  is 
explained  on  the  author’s  hypothesis  by  the  fact  that 
the  purest  forms  of  galena  and  pyrites  are  the  cubic 
and  octahedral  forms,  respectively.  These  forms  arc 
changed  in  the  first  case  to  octahedral  and  in  the 
second  to  cubic  by  the  introduction  of  minute  quan¬ 
tities  of  impurities  to  the  crystallising  mass  or  solution, 
the  impurity  being  deposited  only  on  the  faces  of  the 
new  form  induced.  This  is  in  accordance  with  the 
observations  of  Collet  (Ann.  Physique,  1921,  [ix],  13, 
265)  and  Pelabon  (Compt.  rend.,  1925, 181,  77G),  who 
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formed  detectors  by  the  deposition  of  a  very  thin  film 
of  dielectric  on  the  surface  of  a  metal. 

L,  L.  Bircumshaw. 

Electrical  symmetry  of  nickel.  A.  Perrier 
and  0.  E.  Borel  (Arch.  Sci.  phys.  nat.,  1925,  [v],  7, 
375 — 388;  cf.  this  vol.,  115). — Details  are  given  of  a 
method  of  measuring  the  dilatation  of  nickel  strips 
at  high  temperatures  when  subjected  to  electric  or 
magnetic  fields.  To  prevent  hysteresis  effects,  the 
metal  was  chilled  from  above  the  Curie  point  before 
application  of  the  fields.  The  elongation  of  the  strips 
was  found  to  be  a  linear  function  of  the  longitudinal 
magnetic  field,  when  correction  was  made  for  the 
effect  of  the  terrestrial  field.  The  longitudinal 
susceptibility  is  lowered  by  the  simultaneous  existence 
of  transverse  magnetic  fields.  An  analysis  of  the 
measurements  leads  to  a  value  +0-15  X  10'1*  e.s.u.  for 
the  magnetic  moment  of  nickel,  corresponding  with 
threo  magnetons.  This  value  is  about  one  hundredth 
of  that  found  for  iron,  although  the  nature  of 
the  metals  points  to  comparable  magnetic  moments. 
The  disparity  of  these  values  is  not  inexplicable  on  a 
theoretical  basis,  but  as  the  present  experimental  value 
is  open  to  doubt  as  a  result  of  the  difficulty  of  elimin¬ 
ating  thermal  expansion  and  contraction  in  the  nickel 
test-pieces,  a  repetition  of  the  measurements  is  pro¬ 
mised  under  improved  experimental  conditions. 

F.  G.  Tryhorn. 

Paramagnetism  independent  of  temperature. 
P.  Weiss  (Compt.  rend.,  1926,  182,  105 — 106;  cf.  A., 
1924,  ii,  586). — A  number  of  hypotheses  to  explain  the 
phenomenon  of  constant  paramagnetism  shown  by 
potassium  dichromate  and  luteoeobaltic  chloride  in 
solution  are  considered  and  rejected,  and  the  opinion 
is  expressed  that  the  phenomenon  must  be  intra- 
atomic  in  nature.  L.  L.  Bircumshaw. 

Magnetic  properties  of  single  crystals  of  iron. 
W.  Gerlach  (Physikal.  Z.,  1925,  26,  914 — 915). — 
Single  crystals  of  electrolytic  iron  exhibit  a  very  small 
hysteresis  loss  and  a  scarcely  detectable  residual 
magnetism.  R.  A.  Morton. 

Tensile  properties  of  single  iron  crystals  and 
influence  of  crystal  size  on  the  tensile  properties 
of  iron.  C.  A.  Edwards  and  L.  B.  Pfeil  (J.  Iron 
and  Steel  Inst.,  1925,  112,  79— 110).— See  A.,  1925, 
ii,  946. 

Plasticity  of  amorphous  and  crystalline  solids. 
R.  Becker  (Physikal.  Z.,  1925,  26,  919—925).— 
Plastic  deformation  of  solids  depends  on  three  factors  : 
freedom  of  movement,  fluctuations  in  tension,  and 
tenacity.  For  amorphous  substances,  the  plasticity 
is  determined  by  the  ease  with  which  molecules  can 
move;  the  flow  of  an  amorphous  solid  is  similar  to 
viscosity  in  the  gaseous  state.  For  crystalline  sub¬ 
stances,  this  phenomenon  is  significant  in  recrystallis¬ 
ation.  The  plasticity  of  crystals  is  determined 
b\r  spontaneous  variations  in  tension ;  under  a  given 
force  a  single  unit  may  lengthen  in  cross-section  by  A, 
and  Z  units  per  second  may  undergo  this  change.  If 
W  is  the  probability  that  any  given  unit  may  be  so 
affected,  the  rate  of  flow  is  ,u=AZTF.  By  the  move¬ 
ment  along  sliding  planes,  a  large  number  of  atoms 


may  be  jerked  simultaneously.  It  is  shown  theoretic¬ 
ally  that  the  plasticity  should  depend  on  temperature, 
and  this  is  confirmed  by  experiments  on  single  crystals 
of  tungsten.  This  continuation  was  rendered  difficult 
by  the  fact  that  the  tenacity  of  crystals  varies 
with  temperature.  All  three  factors  enter  into  the 
viscous  flow  of  metals  above  their  recrystallisation 
temperature.  R.  A.  Morton. 

Experiments  with  liquid  helium.  X.  Electric 
resistance  of  pure  metals  etc.  XIV.  Influence 
of  elastic  deformation  on  the  superconductivity 
of  tin  and  indium.  G.  J.  Srzoo  and  H.  K.  Onnes 
(Proc.  IC.  Akad.  Wetensch.  Amsterdam,  1925,  28, 
656 — 666). — The  resistance  of  a  tin  wire  at  the  tem¬ 
perature  below  which  the  resistance  begins  to  disappear 
(temperature  of  liquid  helium)  is  less  in  a  stretched 
than  in  an  unstretched  state,  the  stretched  condition 
conducing  to  the  appearance  of  the  super-conductive 
state.  Hydrostatic  pressure  applied  to  both  tin  and 
indium  wires  lowers  the  temperature  at  which 
resistance  disappears.  J.  W.  Baker. 

Photographic  measurement  of  electrostriction 
in  carbon  tetrachloride.  M.  Pautheneer  (Compt. 
rend.,  1926,  182,  121 — 123;  cf.  Bruhat  and  Pau- 
thenier,  J.  Phys.  Radium,  1925,  [vi],  6,  1). — An 
optical  method  is  described,  the  very  small  birefringence 
of  carbon  tetrachloride  being  neglected.  A  beam  of 
light  from  a  carbon  arc  is  passed  through  a  tube  of 
carbon  tetrachloride  placed  in  a  strong  alternating 
electric  field,  the  other  beam  passing  outside  the 
system,  and  the  displacement  of  the  fringes  is 
measured  with  a  micrometer  microscope.  From 
the  displacement  8,  the  function  A  is  calculated  from 
the  formula  S—lAnj\—AlE2/X,  where  An  is  the 
alteration  of  refractive  index  for  light  of  wave¬ 
length  A,  and  l  is  the  length  of  the  electric  field  E 
traversed  by  the  beam.  E  varied  from  0  to  78-7 
kilovolts/cm.  A  was  found  to  be  0-25  x  10"11.  Thermo¬ 
dynamic  calculation  gives  Ajsoth^O-SSx  10"11  and 
Aladinb,=6'24  X  10"*^,  f i’ om  which  it  is  concluded  that 
the  electrostriction  is  of  the  latter  type. 

L.  L.  Bircumshaw. 

Anomalies  observed  in  the  magnetic  properties 
of  gases.  A.  Glaser  (Ann.  Physik,  1925,  [iv],  78, 
641—658). 

Dispersion  of  the  optical  constants  of  mercury. 
B.  O’Brien  (Physical  Rev.,  1926,  [ii],  27,  93 — 98). — 
Values  of  the  refractive  index,  absorption  coefficient, 
and  percentage  reflectivity  at  normal  incidence  for 
the  range  4358 — 3022  A.  are  :  4358  A.,  0-88,  3-47,  77  ; 
4047  A.,  0-79,  3-40,  78;  3650  A.,  0-64,  2-97,  78; 
3130  A.,  0-44,  2-53,  79  ;  3022  A.,  0-55,  2-25,  70. 

A.  A.  Eldridoe. 

Light-scattering  coefficient  of  some  saturated 
vapours.  S.  Ewing  (J.  Opt.  Soc.  Amer.,  1926,  12, 
15 — 26). — The  scattering  coefficients  have  been  deter¬ 
mined,  by  a  photographic  method,  for  ethyl  ether, 
benzene,  chloroform,  and  ethyl  and  methyl  alcohols, 
at  a  temperature  of  60°  for  ethyl  ether,  and  at  99-8° 
for  the  other  substances.  The  results  of  other 
workers  have  indicated  that,  in  respect  of  scattering, 
white  light  behaves  as  if  all  the  incident  energy  is 
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concentrated  in  a  certain  effective  wave-length.  A 
method  is  described  by  which  this  effective  wave¬ 
length  for  the  source  employed  (a  locomotive  head¬ 
light)  was  determined  as  4446^7  A.  The  values 
obtained  for  the  scattering  coefficients,  multiplied  by 
105,  were  :  ethyl  ether  4-585,  benzene  1-553,  chloro¬ 
form  1-803,  ethyl  alcohol  0-432,  methyl  alcohol 
0-295.  These  values  agree  satisfactorily  with  those 
calculated  from  the  Einstcin-Smoluchowski  formula, 
except  in  the  case  of  methyl  alcohol,  the  calculated 
value  for  which  is  0-855.  The  mean  value  for  the 
number  of  molecules  per  c.c.  computed  from  these 
measurements  is  (2-69±0-03)  x  1019. 

F.  G.  Tryhorn. 

Temperature-conductance  curves  of  solid 
salts.  I.  Halides  of  sodium.  T.  E.  Phipps, 
W.  D.  Lansing,  and  T.  G.  Cooke  (J.  Amer.  Chcm. 
Soc.,  1926,  48,  112 — 125). — The  salts  are  used  in  the 
form  of  highly  compressed  discs  of  the  powdered  salt, 
which  are  found  to  behave  nearly  the  same  as  single 
crystals.  For  sodium  chloride,  if  the  logarithms  of 
the  specific  conductance,  «,  are  taken  as  ordinates 
and  the  reciprocals  of  the  absolute  temperature  T 
as  abscissse,  the  resulting  graph  is  rectilinear  up  to 
about  500°,  at  which  point  the  slope  becomes  sud¬ 
denly  approximately  doubled  and  continues  after¬ 
wards  constant  at  this  value  (cf.  von  Scelen,  A.,  1925, 
ii,  185).  The  curve  for  sodium  bromide  is  closely 
similar.  For  sodium  iodide,  the  second  portion  of 
the  curve  is  succeeded  by  a  nearly  perpendicular 
section,  which  finally  becomes  horizontal.  With  the 
fluoride,  the  curve  consists  of  a  single  straight  line 
up  to  about  800°,  beyond  which  it  slowly  becomes 
nearly  vertical,  until  it  falls  off  again  in  slope  a  little 
below  the  m.  p.  It  is  suggested  that  the  first 
rectilinear  portion  of  all  the  curves  represents  con¬ 
duction  by  the  sodium  ion  alone  (cf.  von  Seelen,  loc. 
cit.),  the  slope  giving  the  heat  of  liberation  of  the 
sodium  ion  in  the  respective  lattices.  The  sudden 
increase  in  slope  is  probably  due  to  the  halogen  ion 
commencing  to  conduct,  the  anomalous  behaviour  of 
the  fluoride  being  attributable  to  the  known  rigidity 
of  its  lattice.  The  vertical  portion  of  the  curve, 
where  present,  may  he  caused  by  change  in  crystalline 
form  or  by  one  set  of  ions  moving  out  of  lattice  aline- 
ment,  or  both.  If  it  he  assumed  that  the  conductivity 
of  a  solid  at  temperatures  remote  from  its  m.  p.  is 
proportional  only  to  the  number  of  ions  which  have 
more  than  a  certain  threshold  energy,  e,  it  is  shown 
that  s=3-16x  10'16d  log  K/dfl/TJergs/ion.  Using  the 
values  of  e  calculated  in  this  way  from  the  slopes  of 
the  curves,  and  assuming  the  applicability  of  the 
Debye  equation  for  the  specific  heat  of  a  monatomic 
solid  to  the  salts  in  question,  the  value  of  z/hv0,  where 
k0  is  the  natural  frequency  of  the  atom  in  the  lattice 
and  h  is  the  Planck  constant,  has  the  constant  values 
of  approximately  40  and  80  for  the  first  two  portions 
of  the  above  curves.  This  is  taken  to  mean  that  a 
sodium  ion  in  any  sodium  halide  lattico  must  acquire 
about  40  quanta  in  order  to  he  free  to  conduct.  An 
examination  of  the  data  of  Tubandt  and  Lorenz  (A,, 
1914,  ii,  516)  for  the  conductivity  of  halides  of  silver 
and  thallium  leads  to  similar  conclusions. 

R.  Cuthill. 


Experimental  determination  of  the  thermal 
conductivities  of  gases.  H.  Gregory  and  C.  T. 
Archer  (Proc.  Roy.  Soc.,  1926,  A,  110,  91—122). — 
An  accurate  hot-wire  method  for  the  determination 
of  the  thermal  conductivities  of  gases  is  described. 
The  loss  of  heat  by  conduction  along  the  leading 
wires  is  eliminated  by  the  use  of  two  tubes  differing 
only  in  length  as  two  arms  of  a  Callendar-Griffiths 
bridge,  the  losses  being  the  same  for  both  tubes.  Tho 
pressure  at  which  convection  losses  disappear  is 
determined  by  comparison  of  the  conductivity  in 
wide  and  in  narrow  tubes,  and  the  loss  by  radiation 
by  similar  measurements  in  high  vacua.  The  wire 
temperature  was  varied  from  24°  to  14°  for  air  and 
from  8-4°  to  4-7°  for  hydrogen,  the  outside  of  the  glass 
tube  being  maintained  at  0°.  The  temperature 
gradient  was  determined  after  correction  for  tho 
thermal  conductivity  of  the  glass  wall.  From  the 
formula,  K$=Ka(\-\-y6),  connecting  thermal  con¬ 
ductivity  with  temperature,  the  following  results  arc 
obtained:  hydrogen  y=0-00265,  A0=  0-0004043 ;  air 
y=0-000297,  If0=0-0000583±0-33%. 

F.  G.  Soper. 

Thermal  expansion  of  tungsten.  P.  Hidnert 
and  W.  T.  Sweeney  (U.S.  Bur.  Standards,  Sci. 
Paper  515,  1925,  20,  483 — 487). — A  summary  of 
existing  data  is  given.  The  expansion  was  found 
to  be  expressed  by  the  equation  L,—Ln[l-{-  (4-28t-f 
0-00058i2)10'6]  between  —105°  and  +502°.  Tho  jn_ 
crease  of  the  coefficient  with  temperature  is  regular ; 
from  0°  to  500°,  the  averago  coefficient  is  4-6x10'° 
per  degree.  The  tungsten  was  99-98%  pure. 

E.  B.  Ludlam. 

Measurement  of  very  low  temperatures. 
XXXII.  Thermal  expansion  of  Jena  glass  16ra. 
F.  P.  G.  A.  J.  van  Agt  and  H.  K.  Onnes  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1925,  28,  667 — 673). — 
The  linear  expansion  of  Jena  glass  16m  has  been 
determined  at  intervals  between  the  temperatures 
100°  and  — 252-8°  by  measuring  the  movement  of  the 
inner  wall  of  a  vacuum  tube,  cooled  to  the  b.  p.  of 
ethylene,  oxygen,  and  hydrogen,  respectively,  relative 
to  the  outer  wall,  which  was  kept  at  the  ordinary 
temperature.  The  coefficients  of  linear  expansion 
between  the  temperature  limits  97-8°  to  13-1°, 
13-1°  to  -102-8°,  -102-8°  to  -182-5°,  and  -182-5° 
to  -252-8°  are  7-93,  6-64,  5-10,  and  1-65,  xlO'6, 
respectively.  A  formula  representing  the  results  is 
deduced,  the  observations  agroeing  better  with  the 
law  of  Debye  (expansion  coefficient  proportional  to 
Ts)  than  that  of  Born  (expansion  coefficient  propor¬ 
tional  to  T).  The  form  of  the  curve  of  the  expansion 
coefficient  is  probably  tho  same  for  most  solid 
substances.  J.  W.  Baker. 

Specific  heats  of  hydrocyanic  acid.  (Mrs.) 
E.  H.  Ingold  (J.C.S.,  1926,  26 — 29). — Partington 
and  Carroll’s  criticism  (A.,  1925,  ii,  373)  regarding 
the  purity  of  the  material  used  in  tho  author’s  deter¬ 
mination  of  the  ratio  of  the  specific  heats  of  hydro¬ 
cyanic  acid  (J.C.S.,  1922,  121,  1604)  is  unfounded. 
Their  further  criticism  that  the  results  obtained  by  the 
author  are  due  not,  as  was  suggested,  to  the  thermal 
effect  accompanying  isomeric  change,  but  to  the 
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thermal  effect  accompanying  polymerisation,  is 
invalid.  The  variation  of  the  vapour  density  from 
the  theoretical  at  the  lowest  temperature  investig¬ 
ated  is  due  to  the  ordinary  deviation  from  the  gas 
laws,  and  not  to  polymerisation.  A.  B.  Manning. 

Heat  capacity  and  entropy  of  lead  bromide  and 
bromine.  '  W.  M.  Latimer  and  H.  D.  Hoenshel 
(J.  Amer.  Chem.  Soc.,  1926,  48,  19—28;  cf.  Suhr- 
mann  and  Liide,  A.,  1925,  ii,  96). — The  heat  capacities 
of  bromine  and  lead  bromide  have  been  measured 
at  temperatures  from  14°  Abs.  to  the  ordinary  tem¬ 
perature  by  means  of  a  vacuum  calorimeter  and  a 
lead  resistance  thermometer.  At  sufficiently  low 
temperatures,  Cp—aTb ,  where  a  and  b  are  constants 
characteristic  of  the  substance.  From  these  data, 
the  entropy  of  bromine  <S,o98=18-4;{;0-2  cal. /degree, 
and  for  lead  bromide  $293=  13*25  ±0- 15  cal. /degree  per 
average  g.-atom.  From  this  latter  value  and  data 
for  the  heat  of  formation  of  lead  bromide  from  its 
elements  an  independent  value  5298=18-6il-0  cal./ 
degree  for  bromine  is  derived.  R.  Cuthill. 

Heat  capacities  of  some  metallic  oxides.  G.  S. 
Parks  and  K.  K.  Kelley  (J.  Physical  Chem.,  1926, 
30,  47 — 55). — The  heat  capacities  of  the  oxides  of 
magnesium,  calcium,  aluminium,  and  tervalent  iron, 
and  of  magnetite  were  determined  at  low  temperatures. 
The  entropies  and  free  energies  have  been  calculated. 
The  magnesium  oxide  showed  none  of  the  common 
impurities ;  the  calcium  oxide  (Kahlbaum)  contained 

98- 8%  CaO,  04%  H20,  and  no  silica;  the  alumina 
was  in  the  form  of  small,  almost  colourless  sapphires 
with  99‘3%  A1203.  Of  the  two  samples  of  ferric 
oxide  used,  one  consisted  of  large  crystals  of  specular 
haematite  (99-2%  Fe203,  0-5%  H20,  0-5%  Si02) ; 
the  other  was  a  Kahlbaum  product  prepared  from 
the  oxalate  (99-5%  Fe,03,  0-5%  moisture,  pre¬ 
sumably).  X-Ray  analysis  indicated  a  large  pro¬ 
portion  of  amorphous  material  therein.  The  mag¬ 
netite  was  similar  to  that  used  by  Sosman  and 
Hostetter  (A.,  1916,  ii,  331),  showing,  on  analysis, 

99- 00%  Fe304,  0-63%  Fe203,  and  0-37%  impurities, 
chiefly  quartz.  All  samples  were  studied  cither  in 
powder  form  or  as  small  crystals  not  larger  than 
3 — 4  mm.  The  data  found  for  the  heat  capacities 
from  87°  to  295°  Abs.  are  tabulated.  With  magnetite, 
a  region  of  heat  absorption  occurs  over  the  interval 
113 — 117°  Abs.,  and  this  may  be  due,  not  to  a  trans¬ 
formation  in  crystal  structure,  but  to  a  change  in 
the  magnetic  properties  of  the  substance.  The  heat 
capacity  for  the  aluminium  oxide  (corundum)  is 
relatively  low,  confirming  the  view  that  a  low  heat 
capacity  is  a  concomitant  of  exceptional  hardness. 
Further,  over  the  whole  temperature  range  studied, 
the  Kahlbaum  sample  of  ferric  oxide  had  a  higher 
specific  heat  than  the  hcematite  crystals,  indicating 
that  a  finely  divided  and  somewhat  amorphous 
powder  possesses  a  larger  heat  capacity  than  bigger 
crystals  of  the  same  chemical  composition. 

Following  Lewis  and  Gibson  (A.,  1920,  ii,  585), 
the  entropies  at  298°  Abs.  are  for  magnesium  oxide 
(formula  weight)  6-6,  calcium  oxide  9-6,  alumina 
12-8,  ferric  oxide  (hsematite)  21-5,  and  magnetite 
(including  1-4  units  at  heat  absorption  point)  35-1 
cal. /degree.  The  free  energies  of  formation  at  the 


same  temperature  are  —137,000,  —145,300,  —356,300, 
—  178,400,  and  —246,800  cal.,  respectively. 

L.  S.  Theobald. 

Relation  of  molecular  heats  of  non-associated 
liquids  to  those  of  their  vapours.  W.  A.  Holz- 
schmidt  (Z.  Physik,  1925,  35,  313 — 315). — It  is  shown 
that  the  empirical  relationships  already  known  can 
be  deduced  from  a  consideration  of  van  der  Waals’ 
corresponding  states.  Thus,  cp  —  c„  =  k,  k  =  10 
when  the  temperature  is  0-6  times  the  critical  tem¬ 
perature,  and  cp  —  Gv—  14  (c  denoting  liquid,  0 
vapour).  E.  B.  Ludlam. 

Melting  point  of  graphite.  E.  Ryschkewitsch 
and  F.  Merck  (Z.  Elektrochem.,  1926,  32,  42 — 45; 
cf.  A.,  1925,  ii,  276). — Further  determinations  of  the 
m.  p.  of  graphite  have  been  made  with  an  improved 
apparatus  in  which  the  argon  atmosphere  could  be 
raised  to  a  higher  pressure  and  in  which  the  radiation 
from  the  graphite  rod  was  emitted  more  nearly  under 
“  black  ”  conditions.  No  systematic  change  of  m.  p. 
with  pressure  was  observed  over  the  range  studied, 
viz.,  2 — 9  atm.  The  results  were  more  concordant 
than  formerly  and  the  m.  p.  is  now  given  as  3845  ± 
45°  Abs.  N.  H.  Hartshorne. 

Alkali  metals  under  high  pressure.  [Effect 
on  the  melting  constants,  electrical  resistance, 
and  volume.]  P.  W.  Bridgman  (Physical  Rev., 
1926,  [ii],  27,  6S — S6). — Tabulated  data  for  rubidium 
and  caesium  are  given  of  the  m.  p.,  change  in  volume 
on  melting,  and  latent  heat  at  pressures  from  1  to 
4000  kg. /cm.2,  of  the  electrical  resistance  from  1  to 
12,000  kg. /cm.2,  and  of  the  relative  volumes  from 
1  to  15,000  kg. /cm.2;  these  results  are  considered 
together  with  those  for  lithium,  sodium,  and 
potassium.  The  melting  curve  shows  neither  a 
maximum  nor  a  critical  point;  at  high  pressures, 
however,  a  complete  reversal  of  the  order  of  normal 
m.  p.  is  to  be  anticipated.  The  effect  of  pressure 
on  the  electrical  resistance  of  caesium  is  unique, 
there  being  a  minimum  at  4000  kg. /cm.2  Caesium 
is  the  most  compressible  solid  element  yet  measured 
directly.  The  electron,  rather  than  the  atom,  seems 
to  be  the  significant  unit  of  structure  for  volume. 
An  abnormally  open  electronic  structure  is  indicated 
for  potassium.  Numerically,  the  compressibility  of 
all  the  alkali  metals  is  of  the  order  of  magnitude  of 
that  of  a  perfect  gas  under  a  high  internal  pressure, 
taking  the  electron  as  the  gas  unit. 

A.  A.  Eldridge. 

Critical  constants  of  furfur  aldehyde.  W.  V. 
Evans  and  M.  B.  Aylesworth  (Ind.  Eng.  Chem., 
1926,  18,  24 — 27). — A  large  sample  of  furfuraldehyde 
was  purified  by  distilling  three  times  with  sodium 
carbonate,  and  a  litre  of  the  constant-boiling  product 
fractionated  in  a  vacuum,  and  the  fraction  of  least 
colour  coming  over  at  constant  temperature  re-dis¬ 
tilled.  Furfuraldehyde  thus  prepared  had  b.  p. 
161-7°/760  mm.  and  nD  1-52608.  The  critical  solu¬ 
tion  temperature  curve  was  plotted,  and  the  highest 
point  of  the  mean  temperature  against  concentration 
curve  was  120-9°  for  critical  solution  concentration 
of  50-7%.  The  vapour  pressure  was  determined  from 
40°  to  170-6°  or  from  a  pressure  of  8  to  966  mm., 
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and  the  change  in  temperature  for  a  change  in 
pressure  of  1  mm.  was  0'05°  in  the  b.  p.  region. 

D.  G.  Hewer. 

Heat  of  reaction  in  the  formation  of  calcium 
cyanamide  from  calcium  carbide.  H.  H.  Franck 
and  F.  Hochwald. — See  B.,  1926,  88. 

Application  of  spectro-photography  to 
measurement  of  high  temperatures.  I.  0. 
Griffith. — See  B.,  1926,  79. 

Relation  between  chemical  constants  and 
critical  magnitudes  of  normal  liquids.  W.  A. 
Holzschmidt  (Z.  Physik,  1925,  35,  304 — 312). — In 
the  equation  C=x— bjR  .  log  T*+log  p*.  G  is  the 
chemical  constant,  x  is  a  universal  constant,  about 
6-2,  b  is  the  difference  of  the  molecular  heats  of  the 
liquid  and  saturated  vapour  at  0°  Abs. ;  6 /J2  is  approx. 
1-75.  The  values  so  obtained  are  in  good  agreement 
with  those  obtained  from  Nernst’s  formula. 

E.  B.  Ludlam. 

Density  and  atomic  weight  of  helium.  II. 
G.  P.  Baxter  and  H.  W.  Starkweather  (Proc. 
Nat.  Acad.  Sci.,  1926,  12,  20—22;  cf.  A.,  1925,  ii, 
1045). — A  repetition  of  previous  work  using  larger 
globes  and  employing  the  most  recent  value  for  the 
force  of  gravity,  980-398.  The  average  values  for 
the  densities  at  0°  and  3S0  and  760  mm.  at  sea-level, 
lat.  45°,  are  008923  and  0-17846,  respectively. 
Taking  the  density  of  oxygen  at  0°  and  760  mm. 
at  sea-level,  lat.  45°,  to  be  1-42898,  previously 
recorded  erroneously  as  1-42901  (A.,  1925,  ii,  188), 
the  atomic  weight  of  helium  is  4-000,  uncertainty 
affecting  the  fourth  decimal  only.  J.  S.  Carter. 

Vapour  pressure  of  carbon.  H.  Alterthum 
and  F.  Koref  (Z.  Elektrochem.,  1925,  31,  658— 
662). — The  vapour  pressure-temperature  curves  cal¬ 
culated  from  maximum  arc  temperatures  diverge 
considerably  from  those  obtained  by  measuring  the 
rate  of  vaporisation,  the  former  method  giving 
considerably  higher  vapour  pressure  values,  which 
are  regarded  as  the  true  vapour  pressure  of  carbon. 
Assuming  the  presence  of  an  adsorption  layer  on 
the  vaporising  surface,  and,  further,  that  the  con¬ 
centration  of  this  layer  is  proportional  to  the  drop 
in  vapour  pressure  which  it  causes,  the  concentration 
is  found  to  be  S  X  10~2  atm.  at  3500°  Abs.  where 
the  vapour  pressure  is  7  X  10"2  atm.,  and  2-89  X  10*4 
atm.  at  2000°  Abs.  where  the  vapour  pressure  is 
6-8  X  10~8  atm.  From  the  concentration-temper¬ 
ature  curve  an  approximation  to  the  heat  of  adsorp¬ 
tion  between  2000°  and  3500°,  namely,  51,900  cal./ 
mol.,  is  calculated.  W.  A.  Caspari. 

Determination  of  the  vapour  tensions  of 
mercury,  cadmium,  and  zinc  by  a  modified 
manometric  method.  C.  H.  M.  Jenkins  (Proc, 
Roy.  Soc.,  1926,  A,  110,  456 — 463). — An  apparatus 
has  been  designed  for  measuring  the  vapour  tensions 
of  metals  or  alloys  by  a  static  method,  and  has  been 
used  to  determine  the  vapour  tensions  of  mercury, 
cadmium,  and  zinc  over  wide  ranges  of  temperature. 
The  metal  is  used  as  the  liquid  in  a  V-shaped  mano¬ 
meter,  the  vapour  pressure  in  the  closed  limb  being 
balanced  by  an  externally  applied  pressure  of  nitrogen 


in  the  other  limb.  The  apparatus  is  made  from  a 
glass  or  silica  tube  18  in.  in  length  and  £  in.  internal 
diameter,  bent  into  a  60°  V  at  one  end.  In  the 
closed  end  of  the  V-tube  a  sealed  thermocouple 
sheath  is  inserted,  projecting  about  f  in.  into  the 
tube.  The  temperature  is  measured  by  a  platinum 
platinum-rhodium  couple.  The  straight  part  of  the 
manometer  tube  serves  as  a  reflux  condenser.  It  is 
connected  to  a  mercury  manometer  with  a  range  of 
0 — 1600  mm.  The  V-tube  is  enclosed  in  an  electric 
furnace,  which  can  be  rotated  about  a  horizontal 
axis,  so  that  any  gas  collecting  in  the  closed  end  of 
the  tube  may  be  allowed  to  escape.  Before  making 
determinations,  the  liquid  is  boiled  at  a  vapour 
tension  of  at  least  100  mm.  Readings  are  taken  by 
adjusting  the  pressure  at  steadily  maintained  tem¬ 
peratures  until  the  two  liquid  surfaces  in  the  V-tube 
are  level.  The  pressure  is  then  read.  Values  are 
tabulated  for  mercury  from  200°  (14  mm.)  to  397-5° 
(1490  mm.),  for  cadmium  from  500°  (14  mm.)  to 
836°  (1535  mm.),  and  for  zinc  from  625°  (16  mm.) 
to  982°  (1517  mm.).  A.  B.  Manning. 

Ideal  gas  laws  in  systems  of  one  and  two 
components.  0.  Maass  and  J.  H.  Mennie  (Proc. 
Roy.  Soc.,  1926,  A,  110,  198 — 232). — The  equation 
of  van  der  Waals  has  been  deduced  from  a 
new  point  of  view  which  leads  to  the  equation 
(p-\-a/v2){v—  $(\-\-clT)}=RT,  the  b  of  van  der 
Waals’  equation  being  a  function  of  the  temperature 
and  of  the  mean  free  path;  p=8\/2  rrr3AT/(l-(-c/273), 
and  c  is  a  constant.  The  equation  is  shown  to 
reproduce  satisfactorily  experimental  results  obtained 
for  carbon  dioxide,  the  density  of  which  has  been 
measured  with  an  accuracy  of  0-05%  over  the  range 
—77°  to  200°  and  at  pressures  up  to  1  atm.  The 
density  of  water  vapour  has  been  measured  over 
the  range  98 — 200°  with  an  accuracy  of  0-1%, 
but  the  results  diverge  from  those  calculated  on  the 
basis  of  the  equation  of  state,  and  it  is  assumed 
that  association  of  single  molecules  of  water  vapour 
into  dihydrol  occurs  to  the  extent  of  0-9%  at  100° 
and  atm.  pressure.  Measurements  have  been  made 
of  the  deviations  from  Dalton’s  law  for  mixtures  of 
water  vapour  and  ammonia,  and  water  vapour 
and  carbon  dioxide  over  the  range  98 — 200°.  The 
mutual  attraction  of  the  components  in  these  systems 
is  relatively  small  and  is  attributed  to  the  relatively 
non-polar  character  of  monohydrol  as  contrasted 
with  the  polar  character  of  dihydrol.  The  attraction 
diminishes  with  increasing  temperature  in  accordance 
with  the  decrease  in  the  proportion  of  dihydrol 
molecules.  F.  G.  Soper. 

Isothermals  of  diatomic  substances  and  their 
binary  mixtures.  XXXII.  Behaviour  of  hydro¬ 
gen  according  to  the  law  of  corresponding  states. 
F.  P.  G.  A.  J.  van  Agt  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1925,  28,  687 — 692). — The  values  of 
Bj,  and  T  previously  obtained  for  hydrogen  (cf. 
this  vol.,  234)  are  converted  into  their  reduced 
magnitudes  B'  and  t,  and  the  curve  obtained  by 
plotting  the  values  of  pkjRTkxB  against  l  is  com¬ 
pared  with  that  obtained  from  the  mean  reduced 
equation  of  state.  The  corresponding  curves  for 
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neon,  nitrogen,  and  argon  form  a  regular  series  and 
show  a  close  correspondence  with  the  increase  of 
the  critical  temperature,  in  agreement  with  the  rule 
given  by  Onnes  and  Keesom  (Comm.  Leiden  Suppl. 
23).  The  curve  for  oxygen  is,  however,  an  exception 
in  that  it  approximates  to  that  of  nitrogen.  All  the 
curves  probably  intersect  at.  about  i=l. 

J.  W.  Baker. 

Deduction  of  equation  of  state  from  specific 
heat.  L.  Schames  (Physikal.  Z.,  1925,  26,  731 — 
732). — Mathematical.  The  difficulty  in  deducing  an 
equation  of  state  from  the  Clausius  equation  lies  in 
the  limits  of  the  double  integration.  This  has  been 
overcomo  and  the  theoretical  solution  arrived  at 
mav  be  employed  practically  by  the  use  of  graphical 
methods.  R.  A.  Morton. 

Absolute  value  of  entropy.  M.  Saha  and  R.  Sun 
(Phil.  Mag.,  1926,  [vii],  1,  279 — 2SS). — Attention  is 
directed  to  a  difficulty  in  evaluating  the  phase 
integral  _ff=  .  dqldpldq,dp.l  .  .  .  when 

using  Planck’s  method  for  calculating  the  entropy 
of  a  system.  The  modified  method  due  to  Ehrenfest 
and  Trkal  (A.,  1920,  ii,  738)  is  outlined,  and  a  relation 
is  deduced  between  the  probability  of  the  state  of 
the  system  (IF)  and  Ehrenfest’s  total  phase  space 
{y}>  IP  =  {y} /hJxN\ ,  where  h  is  Planck’s  constant, 
and  N  is  the  number  of  particles  in  the  system, 
each  possessing  /  degrees  of  freedom.  The  entropy 
of  a  system  of  diatomic  molecules,  calculated  on  the 
basis  of  this  relationship,  is  given  by  S—Nk  log 
{e1IHivVm3l2a1l2b1l2(2nkT)iliINhs},  where  k  is  Boltz¬ 
mann’s  gas  constant,  m  is  the  mass,  and  a  and  b  are 
the  moments  of  inertia  of  the  molecule. 

A.  B.  Manning. 

Isothermals  of  monatomic  substances  and 
their  binary  mixtures.  XXV.  The  same  for 
diatomic  substances.  XXXI.  Compressibility 
of  hydrogen  and  helium  between  90°  and  14°  Abs. 
P.  P.  G.  A.  J.  van  Agt  and  H.  K.  Onnes  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1925,  28,  674 — 686). 
— The  isothermals  of  hydrogen  and  helium  are  redeter¬ 
mined  at  20-5°  (cf.  Martinez  and  Onnes,  A.,  1923, 
ii,  734)  and  the  measurements  extended  to  lower 
temperatures,  18-0°,  16-5°,  15-5°,  and  14-5°.  Two 
determinations  at  higher  temperatures,  90-2°  and 
69-9°,  are  also  recorded.  The  values  of  8^  and  pvA 
are  tabulated  and  the  values  of  the  coefficients  Aa 
and  Ba  in  the  empirical  equation  of  state  calculated 
in  the  usual  manner.  The  new  measurements 
support  the  conclusion  previously  reached  (Martinez 
and  Onnes,  loc.  cit.),  that  the  quanta  exert  no  influence 
on  the  form  of  the  isothermal.  J.  W.  Baker. 

Effect  of  temperature  on  the  viscosity  of  air. 
E.  A.  Williams  .  (Proe.  Roy.  Soc„,  1926,  A,  110, 
141 — 167). — The  coefficient  of  viscosity  of  dry  air 
free  from  carbon  dioxide  has  been  measured  over 
the  temperature  range  15 — 1002°  by  comparison  of 
the  times  required  for  equal  quantities  of  air  to 
transpire  through  a  silica  capillary  tube  at  the  various 
temperatures.  Millikan’s  value  for  the  viscosity  of 
air  at  23°,  1-824  x  10'4±0-1%,  was  used  for  the 
calibration  of  the  apparatus.  The  results  between 
250°  and  1000°,  after  correction  for  slip,  can  be 


accurately  "expressed  by  Sutherland’s  formula, 

ccTll'~j(l-{-OjT),  where  C  has  the  value  172-6,  T  is 
the  absolute  temperature,  and  the  viscosity  coefficient 
at  300°  is  2-886  XlO'1  c.g.s.u.  Below  250°,  the 
value  of  the  constant  C  falls  off  as  the  temperature 
decreases.  E.  G.  Soi’KR. 

Kinetic  theory  of  the  viscosity  of  liquids.  M, 
Sat6  (Sci.  Rep.  Tohoku  Imp.  Univ.,  1925,  14,  403 — 
444). — The  viscosity  of  liquids  is  discussed  mathe¬ 
matically  on  the  assumption  of  Debye  (Physikal.  Z., 
1912, 13, 1)  and  Born  (A.,  1920,  ii,  527)  that  molecules 
are  dipoles  of  constant  moment.  Expressions  are 
thus  obtained  for  the  viscosity  and  tho  temperature 
coefficient  of  viscosity  of  a  liquid.  Values  so  calculated 
for  ethyl  and  methyl  alcohol  arc  in  good  agreement 
with  experimental  results.  Tho  theory  indicates  a 
variation  of  viscosity  of  liquids  in  an  electric  field 
and  is  confirmed  qualitatively  by  some  results  of 
Sellerio  (Nuovo  Cim.,  1916,  [vi],  11,  395).  It  indicates 
also  a  variation  of  dielectric  constant,  due  to  the 
velocity  gradient,  in  a  flowing  liquid  and  a  fibrous 
structure  of  the  molecules  in  a  viscous  fluid  in  motion. 

A.  E.  Mitchell. 

Refractometry  of  binary  liquid  systems.  W. 
Anosov  (Mitt,  wiss.-tech.  Arb.  Republ.  [Russ.], 
1924,  13,  10 — 11;  from  Chem.  Zentr.,  1925,  II, 
384). — The  refractive  indices  of  mixtures  of  benzene 
and  m-xyleno,  benzone  and  stannic  chloride,  bonzono 
and  carbon  disulphide,  benzene  and  nitrobenzene, 
methyl  ether  and  chloroform,  and  alcohol  and  chloro¬ 
form  have  been  determined.  Tho  dependence  on 
composition  resembles  that  for  internal  friction. 

G.  W.  Robinson. 

Magnetic  susceptibility  of  binary  liquid 
systems.  N.  Trifonov  (Mitt,  wiss.-tech.  Arb. 
Republ.  [Russ.],  1924,  13,  10 — 11 ;  from  Chem. 
Zentr.,  1925,  II,  386). — The  magnetic  susceptibility 
is  not  generally  an  additive  property.  A  linear 
relationship  holds  only  for  tho  system  benzene- 
Mt-xylene.  The  curves  are  concave  to  the  abscissa 
for  benzene-nitrobenzene  and  for  benzene-stannic 
chloride,  but  convex  for  benzene-carbon  disulphide. 
The  curve  for  chloroform-methyl  ether  shows  a 
maximum  for  51-5  mol.%  of  chloroform  and  that  for 
stannic  chloride-ethyl  acetate  a  maximum  corre¬ 
sponding  with  a  compound  SnCl4,2C4H302. 

G.  W.  Robinson. 

Constant  paramagnetism  of  solutions.  P. 
Collet  (Compt.  rend.,  1925,  181,  1057 — 1058). — 
Previous  experiments  (A.,  1924,  ii,  586)  have  shown 
that  the  paramagnetism  of  potassium  dichromate 
solutions  is  independent  of  temperature  from  14°  to 
50°,  a  constant  value  of  63-3  X 10'6  having  been 
obtained  for  the  coefficient  of  atomic  permeability 
of  chromium.  The  same  value  has  now  been  obtained 
for  the  solid  salt  from  12°  to  90°,  using  the  attraction 
method.  A  solution  of  luteoeobaltic  chloride  studied 
by  the  ascension  method  from  14°  to  50°  gave  an 
atomic  permeability  for  the  cobalt  atom  of  14-4  x  10~6. 
All  these  values  fall  on  the  curve  mentioned  in  the 
earlier  paper.  J.  Grant. 
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Relation  between  viscosity  and  vapour 
pressure  of  binary  mixtures.  N.  A.  Yajnik, 
M.  D.  Bilalla,  11.  C.  Talwar,  and  M.  A.  Boon 
(Z.  physikal.  Cliom.,  1925,  118,  505 — 317). — Porter’s 
rule  (A.,  1912,  ii,  434)  relating  equalities  in  viscosity 
for  two  different  pure  liquids  to  the  respective 
absolute  temperatures  lias  boon  successfully  applied 
to  pairs  of  binary  mixtures.  The  corresponding 
relation  for  vapour  pressures  holds  also.  .1 E  the  vapour 
pressure-composition  curve  of  a  mixture  is  a  straight 
lino,  the  viscosity-composition  curve  is  also  a  straight 
lino.  If  the  vapour  pressure  curve  lias  a  maximum, 
tho  viscosity  curve  has  a  minimum,  and  vice  versa. 
Vapour  pressure  and  viscosity  data  for  liftecn  binary 
mixtures  are  given.  !j.  K.  Hilbert. 

Partial  pressures  of  water  vapour  and  of 
sulphuric  acid  vapour  over  concentrated 
solutions  of  sulphuric  acid  at  high  temporaturos. 
J.  S.  Thomas  and  W.  I<\  Barker  (J.C.S.,  1925,  127, 
2S20— 2831). — The  partial  pressures  of  the  water 
vapour  and  sulphuric  acid  vapour  in  contact  with 
sulphuric  acid-water  mixtures  containing  from  89% 
to  99-3%  of  sulphuric  acid  have  been  determined  at 
temperatures  between  ISO"  and  300°  by  a  dynamic 
method  already  described  (ibid.,  1923, 123,  3250)  and 
the  previously  determined  sulphurio  acid  partial 
pressures  have  been  corrected.  Both  tho  partial 
pressures  and  tho  total  pressures  can  bo  represented 
by  Rankino’s  equation,  and  tho  three  constants  for 
this  equation  have  been  calculated  in  every  case. 
Tho  pressures  calculated  from  the  experimental  data 
depend  on  whether  dissociation  of  tho  sulphuric  acid 
is  assumed  to  take  place  or  not,  tho  values  of  the  total 
pressure  calculated  on  the  assumption  that  dissoci¬ 
ation  is  complcto  being  consistent  with  tho  known 
b.  p.  data.  The  assumption  that  no  dissociation 
takes  placo  leads  to  calculated  b.  p.  which  aro  too 
high.  Tho  total  pressure  isothcrmals  exhibit  a  well- 
marked  minimum  at  98-2%  sulphurio  acid.  Tho  form 
of  the  partial  pressure  isothermals  is  in  qualitative 
agreement  with  the  Duhom-Margulcs  equation.  Lack 
of  quantitative  agreement  is  probably  duo  to  dissoci¬ 
ation  of  the  acid  vapour.  E.  E.  Walker. 

Partial  pressures  of  aqueous  ethyl  alcohol. 
H.  J.  E.  Dobson  (J.C.S.,  1925,  127,  2806—2873).— 
The  partial  vapour  pressures  of  mixtures  of  ethyl 
alcohol  and  water  havo  been  determined  at  25°  by 
the  dynamic  method.  The  composition  of  tho  vapour 
was  determined  by  passing  a  stream  of  nitrogen 
through  a  series  of  three  bubblers  in  a  thermostat  so 
arranged  that  tho  composition  of  tho  last  of  Uicho 
remained  virtually  unchanged.  The  distillato  passed 
through  an  electrically  heated  tube  to  a  U-tube 
immersed  in  liquid  air  (or  solid  carbon  dioxide  and 
ether),  where  it  was  condensed.  Tho  composition 
of  the  condensate  was  determined  pyknomctrically. 
The  mass  of  the  vapour  was  generally  determined 
separately  by  means  of  apparatus  already  described 
(A.,  1924,  ii,  306),  the  mixed  alcohol  and  water 
vapour  being  absorbed  in  concentrated  sulphuric 
acid.  The  results  show  that  the  discontinuities  in 
the  partial  pressure  curves  observed  by  Foote  and 
Scholes  (A,  1911,  ii,  859)  at  25°  and  by  Vrevsky 


(A,  1912,  ii,  1139)  at  .‘tOT’  aro  duo  to  analytical 
errors.  E,  10,  Walker. 

Partial  formaldehyde  vapour  presauroa  of 
aqueous  solutions  of  formaldohydo.  II.  W. 
Lkdjiury  and  E.  W.  Blair  (J.C.S.,  1925, 127,  2832 
2839 ;  of.  A.,  1925,  ii,  400).— The  partial  formaldehyde 
vapour  pressures  of  aqueous  solutions  of  formaldehyde 
havo  been  determined  by  tho  dynamic  method  at 
35s  and  45°.  Small  additions  of  methyl  alcohol 
enhance  tho  vapour  pressure.  The  partial  pressure 
of  formaldehyde  vapour  is  much  higher  in  methyl- 
alcoholic  solution  than  in  aqueous  solution.  Methyl 
alcohol  is  supposed  to  shift  tho  equilibrium  between 
the  polymerised  and  simple  formaldohydo  molecules 
in  the  direction  of  the  latter,  thus  increasing  tho  partial 
pressure  of  tho  formaldehyde  vapour.  This  equi¬ 
librium,  which  also" varies  with  temperature,  is  reached 
slowly  at  0°  and  20°,  hut  much  more  rapidly  at  35° 
ami  40'’.  The  vapour  pressure  of  aqueous  solutions 
of  formaldehyde  is  given  by  the  expression  logu)  •})  ■  - 

a . li/T,  where  a  has  the  values  9-47,  9-70,  9-81,  anil 

9’87  for  solutions  of  10%,  20%,  30%,  and  40% 
strength,  respectively,  and  11  Inis  the  value  2905  for 
all  solutions.  E.  E.  WALKER. 

Distillation  of  hydrochloric  acid  and  nitric 
acid.  E.  Oman  (Bvensk  Kem.  Tidskr.,  1924,  36, 
322—340;  from  Ohorn.  Zonlr.,  1925,  II,  1342—1343). 
— Tho  author  has  studied  tho  distillation  curve  for 
aqueous  hydrochloric  acid.  In  calculating  the  distill¬ 
ation  factor,  tho  total  amount  of  hydrochloric  acid 
in  tho  liquid  phase  is  taken,  although  tho  noil-ionised 
portion  only  can  appear  in  the  vapour  phase.  The 
points  on  tho  distillation  eurvo  wore  obtained  by 
determining  the  amount  of  hydrochloric  acid  in  four 
to  eight  successive  partial  distillates  from  an  original 
solution  of  known  concentration,  the  mean  composition 
of  two  successive  distillates  being  taken  to  represent 
tho  composition  of  the  vapour  in  equilibrium  with  tho 
liquid  aftor  tho  collection  of  tho  first  distillate.  Tho 
following  values  were  found  for  the  distillation  factor  : 
for  10%  hydrochloric  acid  0-05,  for  18'0%  0  55,  for 
20’24%!1’0.  Thcourvois  linear  from  14‘5%  to  17,5% ; 
above  tho  latter  concentration,  there  is  a  change 
of  direction,  which  suggests  a  transformation  point 
of  hydrates. 

Tho  author  Ims  further  determined  the  distillation 
factors  for  solutions  of  arsenic  trichloride  in  aqueous 
hydrochloric  acid.  The  distillation  factors  are  given 
for  tho  beginning  and  end  of  each  partial  distillation, 
I11  every  case,  tho  distillation  factor  is  greater  than 
unity.  Arsenic  trichloride,  therefore,  accumulates 
in  the  distillate,  although  its  b.  p.  (130-2')  is  higher 
than  tho  maximum  !>.  p.  of  aqueous  hydrochloric 
acid  (lit)'),  Hydrochloric  acid  may  he  freed  from 
arsenic  trichloride  by  tho  passage  of  a  current  of 
hydrogen  chloride.  The  application  of  these  results 
to  the  Schneider  distillation  is  discussed.  In  the 
absence  of  any  device  to  facilitate  the  liberation  of 
vapour,  vaporisation  occurs  only  at  the  surface  of 
the  liquid,  which  becomes  relatively  poorer  in  hydro¬ 
chloric  acid,  and  a  greater  quantity  of  distillate  is 
required  for  the  removal  of  the  arsenic  trichloride. 

The  distillation  factor  for  a  13*15%  solution 
saturated  with  sodium  chloride  is  unity.  The  increase 
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in  the  distillation  factor  is  due  to  the  repressive  effect 
of  sodium  chloride  on  the  ionisation  of  hydrochloric 
acid.  A  similar  result  is  obtained  when  sulphuric 
acid  is  added.  The  increase  in  the  percentage  of 
sulphuric  acid  in  the  liquid  during  distillation  intro¬ 
duces  a  complication  in  the  distillation  curves.  Even 
when  the  distillation  factor  reaches  unity,  constancy 
is  not  maintained.  With  10%  of  sulphuric  acid 
present,  hydrochloric  acid  can  be  removed  until  the 
liquid  remaining  contains  17  %  of  hydrochloric  acid ; 
with  higher  proportions  of  sulphuric  acid,  more 
hydrochloric  acid  can  be  removed. 

The  constant  b.  p.  mixture  of  nitric  acid  and  water 
contains  68%  of  nitric  acid.  From  a  study  of  the 
distillation  of  concentrated  solutions  of  nitric  acid, 
it  is  concluded  that  there  is  no  dissociation  when 
the  concentration  of  nitric  acid  exceeds  92%. 

G.  W.  Robinson. 

Distillation  of  hydrochloric  acid  and  nitric 
acid.  L.  Ramberg  (Svensk  Kem.  Tidskr.,  1925, 
37,  31—36 ;  from  Chem.  Zentr.,  1925,  II,  1343 — 
1344;  cf.  preceding  abstract). — Polemical.  A  criti¬ 
cism  of  Oman’s  explanation  of  the  Schneider  arsenic 
distillation,  together  with  a  reply  by  Oman. 

G.  W.  Robinson. 

Kinetic  theory  of  the  specific  heat  of  solutions. 
N.  de  Kolossowsky  (Gazzetta,  1925,  55,  844 — 858 ; 
cf.  A.,  1925,  ii,  765,  791,  859,  870,  1163). — A  resume 
is  given  of  the  author’s  theory,  and  additional  exper¬ 
imental  data  for  the  viscosity,  temperature  coefficient 
of  viscosity,  and  the  molecular  heats  of  a  number  of 
solvents  and  solutions  are  recorded.  The  molecular 
heats  of  the  solutions  are  in  satisfactory  agreement 
with  those  calculated.  F.  G.  Tryhorn. 

Solid  solutions  between  compounds  of 
elements  of  different  valency.  Lithium  chloride 
and  anhydrous  magnesium  chloride.  G.  Bruni 
and  A.  Ferrari  (Atti  R.  Accad.  Lincei,  1925,  [vi],  2, 
457 — 462). — An  X-ray  analysis  has  been  made  of 
lithium  chloride,  of  anhydrous  magnesium  chloride, 
and  of  mixed  crystals  of  these  substances  in  the  pro¬ 
portions  LiCl :  MgCl2  and  4LiCl :  MgCl2.  Both  com¬ 
pounds  have  a  cubic  lattice.  The  unit  cell  of  lithium 
chloride  has  an  edge  of  5T0  A.,  and  d  (calc.)  2-12. 
The  corresponding  values  for  magnesium  chloride  are 
5-09  A.  and  2-47,  respectively.  The  photograms  of 
the  mixed  crystals,  as  well  as  those  of  mechanical 
mixtures,  differ  from  those  of  the  pure  components 
only  in  the  intensity  of  the  lines.  The  unit  cells 
contain  one  molecule  in  the  case  of  magnesium 
chloride,  and  four  molecules  in  that  of  lithium  chloride. 

F.  G.  Tryhorn. 

Separation  of  mixed  liquids  by  the  action  of 
salts.  C.  Sandonnini  and  G.  Gerosa  (Gazzetta, 
1925,  55,  916 — 938;  cf.  A.,  1925,  ii,  765). — Measure¬ 
ments  have  been  made  of  the  heats  of  solution  and 
of  dilution  of  potassium  and  sodium  chloride  in  water, 
acetone-water  mixtures,  and  ethyl  alcohol-water 
mixtures,  and  of  the  heats  of  mixing  of  acetone  and 
alcohol  with  aqueous  solutions  of  the  above  salts. 
The  curves  for  the  heat  of  mixing  of  acetone  and 
water,  and  of  alcohol  and  water,  in  the  presence  of 
the  salts  are  similar  in  form  to  those  for  the  pure 


liquids,  but  the  amount  of  heat  evolved  is  smaller. 
The  heat  evolution  has  a  maximum  value  for  mixtures 
containing  about  35%  of  acetone  and  about  30%  of 
alcohol,  respectively.  The  diminution  of  the  heat 
of  mixing  in  the  presence  of  the  salts  and  the  difference 
between  the  observed  heats  of  solution  of  the  salts 
in  the  mixed  liquids  and  the  values  calculated  by  the 
mixture  law  are  attributed  to  the  “  inactivation  ”  of 
part  of  the  water  by  the  salt.  The  bearing  of  this 
concept  on  the  formation  of  conjugate  solutions  by 
the  addition  of  a  salt  to  a  mixed  liquid  is  discussed, 
and  it  is  shown  that  the  constitution  of  the  mixture 
itself  must  he  taken  into  account  as  well  as  the 
solubility  relations  of  the  salt  and  the  liquids.  In 
general,  the  separation  of  the  mixed  liquid  into  two 
phases  will  occur  more  readily  with  those  liquids 
which  have  a  positive  heat  of  mixing,  the  separation 
being  promoted  in  this  case  by  rise  of  temperature. 

F.  G.  Tryhorn. 

Salting  out  effect.  Influence  of  electrolytes 
on  solubility  of  iodine  in  water.  J.  S.  Carter 
(J.C.S.,  1925,  127,  2861 — 2866). — The  solubility  of 
iodine  in  water  in  the  presence  of  various  electrolytes 
at  10°,  25°,  and  35°  has  been  determined.  The 
solubility  of  iodine  in  the  presence  of  salts  can  be 
expressed  by  the  equation  log  <S,=  log  SQ—kc,  where 
S  and  S0  are  the  solubilities  of  iodine  in  the  presence 
and  absence  of  electrolyte,  respectively,  and  c  is  the 
concentration  of  salt.  Concentrations  in  each  case 
are  expressed  with  reference  to  1000  mols.  of  water. 
Agreement  is  good  in  the  case  of  sodium  nitrate  and 
sulphate,  and  also  in  the  case  of  sodium  chloride 
when  due  allowance  is  made  for  the  influence  of  the 
polyiodide  present,  over  the  whole  range  of  salt 
concentration.  Agreement  falls  off  in  the  higher 
concentrations  of  sodium  dihydrogen  phosphate. 
The  solubility  of  iodine  is  increased  by  nitric  and 
decreased  by  sulphuric  acid,  following  no  simple  law 
in  either  case.  E.  E.  Walker. 

Solubility  of  barium  propionate.  H.  J.  Wing 
and  T.  J.  THOMrsoN  (J.  Amer.  Chem.  Soc.,  1926,  48, 
104 — 106). — The  solubility  has  been  determined  from 
0°  to  100°,  over  which  range  the  solid  in  equilibrium 
with  the  solution  is  the  monohydrate.  The  solubility, 
expressed  in  parts  of  anhydrous  salt  per  100  parts 
of  water,  decreases  from  57-5  at  0-3°  to  56-3  at  15°  and 
then  increases  to  82-7  at  100-7°.  Contrary  to  the 
results  obtained  by  Krasnicki  (A.,  1888,  i,  359),  the 
solubility  curve  is  thus  convex  to  the  temperature 
axis.  R.  Chthill. 

Solubility  of  sodium  iodide  in  ethyl  alcohol. 
F.  E.  King  and  J.  R.  Partington  (J.C.S.,  1926,  20 — 
22). — Ten  determinations  of  the  solubility  of  sodium 
iodide  in  ethyl  alcohol  at  25°,  precautions  being  taken 
to  excludo  moisture,  yielded  values  between  42-13 
and  42-89  g./lOO  g.  of  alcohol,  the  mean  value  being 
42-57  g./100  g.  of  alcohol.  The  solution  had  df  1-037. 

J.  S.  Carter. 

Solubilities  of  sodium,  potassium,  and  calcium 
ferrocyanides.  (Miss)  M.  Farrow  (J.C.S.,  1926, 
49 — 55). — The  formula,  Ca2Fe(CN)6,llH20,  for 
crystalline  calcium  ferrocyanide  (cf.  Cumming,  A., 
1924,  ii,  353)  is  confirmed.  Titration  of  ferrocyanide 
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solutions  with  permanganate  according  to  the  method 
of  de  Haeu  (Treadwell,  “  Quantitative  Analysis,”  p. 
632)  gives  concordant  results  if  the  permanganate 
solution  is  standardised  by  means  of  potassium  ferro- 
cyanide.  This  method  is  preferred  to  the  benzidine 
hydrochloride  method  of  Cumming  (loc.  cit.).  In  the 
determination  of  the  calcium  in  ferrocyanide  solutions 
by  precipitation  as  oxalate,  dilute,  boiling  solutions  of 
sodium  oxalate  should  be  used,  ammonium  oxalate 
precipitating  an  insoluble  double  salt  and  oxalic 
acid  precipitating  hydroferrocyanic  acid. 

The  solubility  in  water  of  sodium  and  potassium 
ferrocyanides  over  the  temperature  range  24-9 — 
99-7°,  and  of  calcium  ferrocyanide  over  the  range 

24- 9 — 64-7°  has  been  investigated.  At  24-9°,  the 

solubilities  in  water  of  these  three  salts  are  17- 1 1 , 23-95, 
and  36-44  g./lOO  g.  of  solution,  respectively.  For 
sodium  ferrocyanide,  the  result  agrees  with  that  of 
Conroy  (A.,  1899,  i,  2).  This  salt  has  a  transition 
point  in  the  region  of  81-5°  (81-7°  from  solubility 
curve,  81-2°  by  thermometric  method,  ST5°  by 
dilatometric  method).  Neither  the  potassium  nor 
the  calcium  salt  shows  any  transition  over  the  range 
investigated  and  the  transition  point  of  the  potassium 
salt  recorded  by  Etard  (A.,  1894,  ii,  442)  is  probably 
due  to  contamination  with  the  sodium  salt.  The 
result  for  the  potassium  salt  agrees  with  that  of 
Vallance  (A.,  1922,  i,  724)  and  Fabris  (ibid,., 
329)  except  at  temperatures  above  S4°,  where  Fabris’ 
values  are  higher.  Densities  of  the  saturated 

solutions  are  given.  J.  S.  Carter. 

Barium  dithionate  and  the  solubility  of 
calcium  dithionate.  F.  Ishikawa  and  G.  Kimura 
(Bull.  Inst.  Phys.  Chem.  Res.,  1926,  5,  1—16).— 
The  solubility  of  barium  dithionate  (BaS206,2H20) 
and  of  calcium  dithionate  (CaS208,4H20)  in  water 
has  been  measured  between  0°  and  90°.  The  data 
for  barium  dithionate  expressed  in  grams  of  anhydr¬ 
ous  salt  per  100  g.  of  solution  are  0°,  7-75 ;  10°, 
11-56;  20°,  15-63;  30°,  1970;  40°,  2355;  50°, 

26-91;  60°,  30-13;  70°,  33-08;  80°,  35-69;  90°, 

3S-42.  The  eutectic  temperature  is  —0-64°  and 

the  solubility  at  this  temperature  7-55.  For  calcium 
dithionate  the  corresponding  data  are  :  0°,  13-S6 ; 
10°,  17-20;  20°,  20-18;  30°,  23-12;  40°,  25-SO;  50°, 

25- 48 ;  60°,  30-94  ;  70°,  33-14;  80°,  35-91;  90°,  3S-04. 
The  eutectic  point  corresponds  with  — 2-09°,  13-40. 
The  densities  of  both  series  of  saturated  solutions 
are  recorded.  Dehydration  of  barium  dithionate  at 
different  temperatures  leads  directly  to  the  formation 
of  the  anhydrous  salt;  at  90°  a  very  small  amount 
of  barium  sulphate  is  formed.  The  reaction  BaS206= 
BaS0.,-)-S02  is  irreversible;  it  proceeds  very  slowly 
at  140°,  but  is  complete  after  30  min.  at  700°. 

K.  Kashima. 

Solubility  relations  of  isomeric  organic  com¬ 
pounds.  VI.  Solubility  of  the  nitroanilines  in 
various  liquids.  A.  R.  Collett  and  J.  Johnston 
(J.  Physical  Chem.,  1926, 30, 70 — S2 ;  cf.  Sidgwick  and 
Rubie,  J.C.S.,  1921,  119,  1013).— Solubility  data, 
determined  by  a  modified  synthetic  method,  for 
o-,  to-,  and  p-nitroaniline  in  acetone,  ethyl  acetate, 
chloroform,  benzene,  ethyl  alcohol,  ethyl  ether,  and 
carbon  tetrachloride  over  a  range  of  temperatures 


up  to  the  respective  m.  p.,  are  presented  and  discussed. 
The  solubilities  in  water  and  95%  ethyl  alcohol  at 
25°  and  40°  have  also  been  measured.  Although  the 
solubility  curves  are,  in  general,  similar,  significant 
differences  as  between  the  isomerides  are  noted,  and 
these  are  to  be  correlated  with  m.  p.  and,  presumably, 
the  heat  of  fusion  of  the  isomeride.  At  temper¬ 
atures  near  the  m.  p.,  the  sequence  of  solvents,  in 
order  of  decreasing  solubility,  is  ideal  — acetone,  ethyl 
acetate,  (nitrobenzene),  chloroform,  (dibromoacetyl- 
ene),  benzene,  alcohol,  ether,  and  carbon  tetrachloride. 
At  lower  temperatures,  however,  the  sequence  is  not 
invariable.  Contrary  to  Mortimer  (A.,  1923,  ii,  299), 
the  solubility  of  one  isomeride  cannot  be  calculated 
from  that  of  another,  except  as  a  rough  approximation. 
It  appears  that,  in  a  given  solvent  at  a  definite 
temperature,  the  isomeride  with  the  lowest  m.  p. 
is  the  most  soluble,  whilst  that  with  the  highest  m.  p. 
is  the  least  soluble,  when  the  equilibrium  is  between 
crystals  and  solution.  Differences  in  solubility  of 
the  solid  isomerides  may  then  be  ascribed,  apparently, 
to  the  same  factors  which  cause  differences  in  the 
m.  p.  and  heats  of  fusion  (see  Sidgwick  and  Callow, 
J.C.S.,  1924,  125,  529).  The  solubility  curves  show 
that  the  solvents  examined,  with  the  exception  of 
carbon  tetrachloride,  are  equally  effective  for  the 
separation  of  the  isomerides  by  recrystallisation, 
and,  on  the  assumption  that  the  solubility  of  one 
isomeride  is  not  greatly  affected  by  the  presence  of 
another,  the  number  of  recrystallisations  necessary 
for  separation  can  be  calculated. 

In  purifying  the  nitroanilines  by  recrystallisation, 
the  successive  use  of  two  solvents,  e.g.,  alcohol 
followed  by  water,  was  found  to  be  more  effective 
than  the  use  of  one  solvent  alone.  The  m.  p.  of 
the  o-nitroaniline  used  as  found  from  the  time-temper¬ 
ature  curve  was  69-3°,  as  against  72°  found  by  the 
ordinary  capillary  tube  method.  L.  S.  Theobald. 

Solubility  effects.  I.  Temperature  coeffi¬ 
cients.  E.  Oliveki-MandalA  (Gazzetta,  1925,  55, 
759 — 768). — In  view  of  the  low  heats  of  solution, 
the  author  considers  that  the  increased  solubility  of 
bromine  and  iodine  in  water  in  presence  of  potassium 
bromide  and  potassium  iodide,  respectively,  is  not 
due  to  chemical  combination,  or,  at  any  rate,  that 
no  great  affinity  exists  between  the  halogen  and  the 
halide,  so  that  the  supposed  compounds  must  be 
highly  unstable.  In  aqueous  solution,  caffeine  yields 
with  sodium  benzoate  much  more  stable  compounds, 
the  value  of  the  heat  of  solution  being  far  higher  in 
this  case.  Ammonia  exhibits  a  tendency  to  form 
additive  compounds,  not  only  with  alkali  chlorides, 
but  also  with  alkali  carbonates.  Salicylic  acid 
forms  highly  stable  compounds  with  dextrose  in 
aqueous  solution.  It  is  stated  that  the  reaction 
isochore  cannot  be  utilised  for  the  calculation  of  the 
heat  of  dissolution  when  such  solubility  effects  come 
into  play.  Conversely,  the  magnitude  of  the  heat 
of  dissolution  may  not  be  used  as  an  argument  for  or 
against  chemical  action  between  solute  and  dissolution. 

T.  H.  Pope. 

Solubility  effects.  II.  Molecular  solubility 
coefficients.  E.  Oliyeri-MandalA  (Gazzetta,  1925, 
55,  769 — 774;  cf.  preceding  abstract). — Examples 
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are  quoted  to  show  that  solubility  effects  involving 
both  electrolytes  and  non-electrolytes  are  not  in 
accordance  with  the  law  of  mass  action.  The  ratio 
of  the  concentration  of  solute  to  that  of  the  solvent 
solution  is  usually  a  function  of  the  latter,  which 
function  varies  in  type,  not  only  when  the  solutes 
and  solvents  are  chemically  similar,  but  even  when 
the  range  of  concentration  considered  is  varied. 
Thus,  the  measurements  of  Noyes  and  Seidensticker 
on  the  solubility  of  iodine  in  dilute  potassium  iodide 
solutions  (A.,  1899,  ii,  11)  show  that  the  ratio  I :  KI 
is  independent  of  the  concentration  of  the  iodide, 
whereas  those  of  Weith  and  Dossios  (Z.  Chem.,  1869, 
379)  made  with  more  concentrated  potassium  iodide 
solutions  indicate  that  this  ratio  is  an  exponential 
function  of  the  concentration  of  the  iodide. 

T.  H.  Pope. 

Solubility  effects.  III.  Quinine  hydro¬ 
chloride  and  antipyrine.  E.  Oliveri-MandalA. 
and  E.  Carli  (Gazzotta,  1925,  55,  774 — 782;  cf. 
preceding  abstracts). — In  view  of  the  fact  that  the 
uso  of  a  mixture  of  basic  quinine  hydrochloride  and 
antipyrine  as  a  local  endothermic  and  hypodermic 
anaesthetic  is  not  attended  by  the  secondary  effects 
produced  by  quinine  alone,  the  authors  have  investig¬ 
ated,  cryoscopically  and  by  a  method  based  on 
measurement  of  the  solubility  coefficient  at  various 
temperatures,  the  formation  or  non-formation  of 
molecular  complexes  of  the  two  compounds. 

The  presence  of  antipyrine  greatly  increases  the 
solubility  in  water  of  basic  quinine  hydrochloride, 
which  then  fails  to  give  its  characteristic  colour 
reactions.  The  f.  p.  of  concentrated  aqueous  anti¬ 
pyrine  solutions  are  very  slightly  lowered  by  addition 
of  the  quinine  salt,  whereas  those  of  solutions  of 
medium  concentrationremainunchanged;  combination 
of  the  two  compounds  is  thus  indicated. 

The  ratio  between  the  solubility  of  quinine  hydro¬ 
chloride  and  the  concentration  of  the  antipyrine  in 
the  solution,  i.e.,  the  solubility  coefficient,  increases 
slightly  as  the  concentration  of  the  antipyrine  is 
increased,  but  remains  almost  constant  when  the 
temperature  is  varied.  Thus,  the  heat  of  dissolution 
of  the  alkaloid  is  virtually  the  same  in  antipyrine 
solutions  as  in  water,  and  chemical  action  between 
the  two  compounds  is  contra-indicated.  No  explan¬ 
ation  is  advanced  for  these  opposing  results. 

T.  H.  Pope. 

Solubility  effects.  IV.  Acetanilide-anti- 
pyrine,  acetanilide-pyramidone.  E.  Oliveri- 
MandalA  and  F.  Forni  (Gazzetta,  1925,  55,  783 — 
788;  cf.  preceding  abstracts). — The  values  of  the 
solubility  coefficient  indicate  that  acetanilide,  although 
its  solubility  in  water  is  increased  considerably  by 
the  presence  of  antipyrine,  exhibits  no  tendency  to 
form  molecular  compounds  with  the  latter.  On  the 
other  hand,  acetanilide  and  pyramidone  appear  to 
form  such  compounds.  T.  H.  Pope. 

Law  concerning’  the  “ratio  of  tangents”  to 
solubility  curves.  P.  Mondain-Monval  (Bull. 
Soc.  chim.,  1926,  [iv],  39,  35 — 40;  cf.  A.,  1923, 
ii,  635;  1925,  ii,  654). — A  reply  to  criticism  by 
Cohen  and  Breddo  (A.,  1925,  ii,  976).  The  author’s 


previous  experimental  results  are  generally  in  good 
agreement  with  those  of  Cohen  and  Bredde,  and  the 
latter’s  criticism  that  the  author’s  value  for  the 
ratio  of  the  solubilities  of  the  two  modifications  of 
ammonium  nitrate  involves  an  error  of  calculation, 
is  without  j  ustification ;  on  the  contrary,  the  graphical 
method  employed  by  Cohen  and  Bredee  is  inadmissible. 

W.  Hume-Rothery. 

Chemistry  of  gold.  V.  Lehner  and  C.  H.  BLao 
(J.  Physical  Chem.,  1926,  30,  126 — 129 ;  cf.  Lenher, 
A.,  1913,  ii,  514,  628). — The  distribution  of  chloro- 
auric  acid  between  water  and  aliphatic  esters  has 
been  studied.  The  results  for  methyl,  ethyl,  iso¬ 
propyl,  isobutyl,  and  isoamyl  esters  of  the  fatty 
acids  up  to  and  including  butyric  acid  show  that 
uhe  power  of  extracting  auric  chloride  from  aqueous 
solution  decreases  with  increase  in  number  of  carbon 
atoms.  The  relations  observed  with  acidified  aqueous 
solutions  indicate  that  the  distribution  is  not 
dependent  on  the  mutual  solubilities  of  ester  and 
water.  The  presence  of  hydrochloric  acid  is  an 
important  factor  in  the  distribution,  the  separation 
of  auric  chloride  increasing  to  a  maximum  when 
10%  of  this  acid  is  present;  larger  quantities  of  acid 
have  little  or  no  further  effect.  Ethyl  acetate  in 
10%  hydrochloric  acid  is  thus  the  most  effective 
extraction  agent  for  auric  chloride.  This  was 
confirmed  by  the  complete  removal  of  gold  from  the 
chlorides  of  twenty  of  the  commoner  metals.  Owing 
to  the  separation  of  metallic  gold,  mol.  wt.  measure¬ 
ments  in  the  various  esters  were  unsuccessful. 

L.  S.  Theobald. 

Adsorption  by  an  optical  method.  Fixation 
by  dispersoids  of  methylene-blue  within  the 
disperse  phase.  A.  Fodor  and  R.  Riwlin  (J.C.S., 
1926,  102 — 112). — A  spectrophotometric  method  is 
outlined  whereby  the  adsorption  of  dyes  by  colloidal 
finely  divided  adsorbents  may  be  investigated.  If 
b  is  the  transmissive  power  of  x  c.c.  of  dye  solution 
-j-a;  c.c.  of  a  sol,  a  that  of  x  c.c.  of  sol  diluted  with 
x  c.c.  of  water,  and  c  that  of  x  c.c.  of  dye  diluted  with 
x  c.c.  of  water,  then  ac—b,  provided  there  is  no 
interference  due  to  adsorption  or  reaction.  Experi¬ 
ments  with  dilute  aqueous  solutions  of  methylene-blue 
show  that  in  presence  of  silica  sol  or  sodium  silicate 
violet  solutions  result  and  the  minimum  transmission 
is  shifted  from  637  m>.  to  590  (41.  This  is  indicative  of 
compoundformation(“ehemosorption”).  Thestability 
of  this  compound  is  largely  dependent  on  the  hydrogen- 
ion  concentration  of  the  medium.  Using  kaolin  sus¬ 
pensions,  the  b  transmission  curves  lie  above,  and  are 
parallel  with,  the  calculated  ac  curves,  indicating 
mechanical  adsorption  (“  lyosorption ” ).  The  dye  is  not 
adsorbed  by  aluminium  hydroxide  sol,  natural 
protein  (filtered  solution  of  white  of  an  egg  in  water), 
casein,  albumin,  saponin,  and  gelatin. 

J.  S.  Carter. 

Adhesion  forces  in  solutions.  N.  Sohilov  and 
(Miss)  S.  Pevsner  (Z.  physikal.  Chem.,  1925,  118, 
361 — 368;  cf.  A.,  1920,  ii,  591). — The  adsorption  of 
acids  and  salts  by  charcoal  from  binary  solvents  has 
been  examined.  The  curves  obtained  by  plotting  the 
adsorption  against  the  composition  of  the  solvent 
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vary  in  type  according  to  the  nature  of  the  adsorbed 
substance  and  the  components  of  the  binary  solvent. 
The  curves  for  the  adsorption  of  salts  and  inorganic 
acids  from  mixtures  of  ethyl  alcohol  and  water  exhibit 
minima;  such  minima  are  not  obtained,  however, 
when  the  adsorbed  substance  is  an  organic  acid. 
For  non-aqueous  binary  solvents  minima  are  always 
shown  and  in  some  cases  the  adsorption  from  the 
mixed  solvents  is  very  small  compared  with  that 
from  the  two  pure  components.  A  striking  instance 
of  this  behaviour  is  afforded  by  the  adsorption  of 
benzoic  acid  from  mixtures  of  toluene  and  ethyl 
alcohol.  L.  F.  Gilbert. 

Adsorption  and  electrical  properties  of  various 
charcoals.  I.  Ogawa  (Biochem.  Z.,  1925,  161, 
275 — 294). — Specimens  of  charcoal  prepared  from 
blood,  sugar,  naphthalene,  gelatin,  paraffin,  liver, 
and  agar  were  heated  to  a  red  heat  in  covered  nickel 
crucibles  to  activate  them.  It  was  found  that  the 
adsorptive  power  of  such  charcoal  bears  no  relation  to 
the  amount  of  ash  it  contains.  When  the  charcoal 
is  activated,  it  adsorbs  dissolved  substances  much 
more  strongly  than  before,  and  some  substances 
which  are  not  adsorbed  before  activation  are  strongly 
adsorbed  afterwards.  Activation  also  alters  the 
electrical  properties  of  charcoal.  H.  I.  Coombs. 

Adsorptive  equilibria  of  binary  gaseous 
mixtures.  W.  G.  Palmer  (Proc.  Roy.  Soc.,  1926, 
A,  110,  133 — 141 ;  cf.  A.,  1924,  ii,  665). — The  adsorp¬ 
tion  films  on  platinum  and  tungsten  filaments  have 
been  investigated  by  measurement  of  the  voltage 
necessary  to  cohere  two  filaments  in  contact.  The 
relation  between  the  cohering  voltage  and  the  film 
composition  has  been  determined  for  mixtures  of 
carbon  monoxide  and  oxygen,  and  the  observed 
changes  in  the  composition  of  the  adsorption  film  are 
said  to  afford  support  for  the  assumptions  underlying 
the  method.  The  data  for  mixtures  of  hydrogen  and 
carbon  monoxide  suggest  that  these  form  a  complex 
CO, EL,  which  is  adsorbed  in  addition  to  the  other 
molecular  types.  Mixtures  of  hydrogen  chloride 
and  oxygen,  and  of  nitrogen  and  hydrogen,  were  also 
examined,  the  results  indicating  that  nitrogen  forms 
an  incomplete  surface  film.  The  calculated  latent 
heats  of  desorption  are  found  to  depend  largely  on 
the  mode  of  preparation  of  the  surface. 

F.  G.  Soper. 

Adsorption  of  ions  on  a  mercury  surface. 
W.  A.  Patrick  and  P.  W.  Bachman  .  ( J.  Physical 
Chem.,  1926,  30,  134 — 135). — A  preliminary  state¬ 
ment  of  results.  When  the  droplets  formed  by 
forcing  mercury  through  chamois  skin  are  allowed  to 
pass  through  dilute  aqueous  solutions  of  mercurous 
sulphate  or  acetate,  the  mercurous  ions  are  adsorbed 
to  a  greater  extent  than  the  anions.  Curves  shoving 
the  amounts  of  ions  adsorbed  with  varying  initial 
concentrations  of  the  electrolyte  are  given. 

L.  S.  Theobald. 

Kinetic  theory  of  surface  films.  R.  K.  Scho¬ 
field  and  E.  K.  Rideal  (Proc.  Roy.  Soc.,  1926,  A, 
110,  167 — 177  ;  cf.  A.,  1925,  ii,  960). — The  behaviour 
of  the  surface  films  of  the  higher  fatty  acids  has  been 
examined  by  reference  to  the  surface  tension-con¬ 


centration  data  of  Frumkin  (A.,  1925,  ii,  856).  By 
plotting  FAjBT  against  F,  where  F  is  the  outward 
force  exerted  by  the  film  and  A  is  the  gram-molecular 
area,  curves  have  been  obtained  for  the  series  of 
aliphatic  acids  containing  from  4  to  10  carbon  atoms 
which  resemble  the  pv/RT-p  curves  for  gases  at 
successively  lower  temperatures,  whilst  those  for  the 
acids  with  12  and  14  carbon  atoms  resemble  the  corre¬ 
sponding  curves  for  liquids  just  below  their  critical 
temperatures.  At  high  surface  pressures,  the  graphs 
are  straight  and  thus  obey  the  relation  F(A—B)= 
xRT  analogous  to  Amagat’s  equation  for  highly 
compressed  gases  and  liquids.  B  has  in  each  case 
the  common  value  (24 — 25  A.  per  mol.)  previously 
found  for  the  acids  C4,  CL,  and  C6  in  accordance  with 
Langmuir’s  view  that  the  molecules  in  these  films 
under  high  compression  are  vertically  oriented.  It 
is  found  that  x  decreases  with  the  length  of  the  hydro¬ 
carbon  chain,  indicating  an  increasing  lateral  cohesion. 
At  low  surface  pressure,  the  films  show  a  behaviour 
corresponding  approximately,  but  not  exactly,  with 
that  of  fluids,  the  lack  of  quantitative  agreement 
being  attributed  to  a  varying  molecular  orientation 
in  the  film  at  low  surface  pressure.  The  authors 
conclude  that  although  the  outward  force  exerted 
by  expanded  and  gaseous  films  is  essentially  kinetic 
in  origin,  that  exerted  by  condensed  films  is  due 
rather  to  a  steady  repulsive  force  exerted  by  each 
molecule  on  its  neighbours.  F.  G.  Sober. 

Phenomena  occurring  at  the  surface  of  bubbles 
in  water.  T.  Alty  (Proc.  Roy.  Soc.,  1926,  A,  110, 
178—190 ;  cf .  ibid.,  1924,  A,  106,  315). — The  surface 
tension  of  water  in  contact  with  various  gases  has 
been  measured  by  the  drop-weight  method  (Iredale, 
A.,  1923,  ii,  379).  For  slow  rates  of  flow,  it  is  found 
that  the  weight  of  a  bubble  is  independent  of  the  gas 
used.  When  the  rate  of  flow  is  increased  until 
several  bubbles  emerge  per  second  so  that  the  age  of 
the  surface  is  diminished,  the  volume  of  the  bubble, 
after  making  necessary  corrections,  depends  on  the 
gas  used.  The  gas  bubbles,  arranged  in  decreasing 
order  of  volume,  give  the  following  series  :  argon, 
nitrogen,  oxygen,  ozone,  hydrogen,  nitric  oxide, 
carbon  dioxide.  These  variations  in  size  are  explained 
in  terms  of  the  rates  of  adsorption  of  the  various 
gases  at  a  water  surface,  argon  having  the  slowest 
and  carbon  dioxide  the  fastest  rate.  In  the  presence 
of  electrolytes,  the  differences  between  the  bubble 
volumes  are  augmented  as  is  required  by  the  theory. 

F.  G.  Sober. 

Interfacial  tension  and  emulsification.  I. 
Effects  of  bases,  salts,  and  acids  on  interfacial 
tensions  between  aqueous  sodium  oleate 
solutions  and  benzene.  II.  Extremely  small 
interfacial  tensions  produced  by  solutes.  W.  D. 
Harkins  and  H.  Zollman  (J.  Amer.  Chem.  Soc., 
1926,  48,  69 — 80). — The  interfacial  tension  has  been 
measured  by  the  drop-weight  method.  It  is  found  to 
be  the  smaller  the  longer  the  drop  is  allowed  to  hang 
before  falling,  but  it  may  rise  again  after  a  time. 
Under  initial  non- equilibrium  conditions  (i.e.,  with¬ 
out  previous  mixing  of  the  phases),  the  interfacial 
tension  between  water  and  benzene  is  lowered  con¬ 
siderably  by  the  presence  of  oleic  acid  in  the  benzene 
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or  by  sodium  oleate  in  the  water.  The  depression 
produced  by  the  latter  is  much  intensified  by  the 
presence  of  sodium  hydroxide.  With  initial  equi¬ 
librium  conditions  the  general  order  of  effects  is  the 
same. 

The  interfacial  tension  between  aqueous  sodium 
oleate  solutions  and  benzene  under  non-equilibrium 
conditions  is  much  reduced  by  oleic  acid  (in  the  benz¬ 
ene  phase)  or  by  sodium  hydroxide,  and  when  the 
value  falls  below  about  1  dyne/cm.  emulsification 
apparently  occurs  spontaneously.  Salts  have  a 
similar  but  less  pronounced  effect,  but  the  lowering 
produced  by  sodium  chloride  may  be  more  than 
overcome  by  addition  of  traces  of  calcium  chloride. 
The  thickness  of  the  adsorbed  film  of  sodium  oleate 
at  the  interface  has  been  calculated.  R.  Cuthill. 

Influence  of  hydrogen-ion  concentration  on 
the  velocity  of  dialysis.  H.  Mommsen  (Z.  physikal. 
Chem.,  1925,  118,  347 — 356). — The  influence  of 
hydrogen-ion  concentration  on  the  rate  of  diffusion 
of  the  ions  of  certain  electrolytes  through  parchment 
membranes  (cf.  Terada,  A.,  1924,  ii,  455)  cannot 
be  ascribed  to  variations  in  the  permeability  of  the 
membranes,  as  is  shown  by  the  following  experimental 
results.  The  rates  of  flow,  under  pressure,  of  water, 
0-002 A-sodium  hydroxide,  and  0-002 JV-hydrochloric 
acid  through  parchment  are  approximately  the  same. 
The  velocities  of  dialysis  of  non-electrolytes  (carbamide 
and  grape-sugar)  are  almost  unaffected  by  the  presence 
of  these  concentrations  of  alkali  and  acid,  a  slight 
acceleration  being  observed  in  the  case  of  the  acid 
solution.  The  velocities  of  dialysis  of  anions  and 
of  cations  are  accelerated  by  an  increase  and  a 
decrease  of  pa,  respectively.  This  effect  is  due 
probably  to  alterations  in  the  electrical  charges  on 
the  membranes.  L.  F.  Gilbert. 

Mechanism  of  ultrafiltration.  J.  Duclaux  and 
J.  Ererra  (Kolloid-Z.,  1926,  38,  54 — 57). — Com¬ 
parison  between  the  viscosities  and  the  times  of  flow 
through  ultrafilters  of  aqueous  solutions  show  that 
the  membranes  used  (cellulose,  cellulose  nitrate,  and 
cellulose  acetate)  act  as  though  composed  of  a  number 
of  capillary  tubes,  the  dimensions  and  properties  of 
which  are  independent  of  the  nature  of  the  solutions. 
The  same  conclusion  is  reached  for  all  liquids  which 
do  not  dissolve  or  soften  the  membranes.  The 
structure  of  the  membranes  is  fibrous  and  rigid,  and 
is  independent  of  the  nature  of  the  liquid  which  flows 
through.  The  irreversible  gels  of  which  the  mem¬ 
branes  are  composed  are  not  solvated  to  any  appreci¬ 
able  extent.  N.  H.  Hartshorxe. 

Reversible  permeability  of  membranes  and 
relation  to  cell  metabolism.  C.  Ghrchot  (J. 
Physical  Chem.,  1926,  30,  83 — 105). — Experiments  on 
membranes  of  copper  ferrocyanide  show  that  coagul¬ 
ation  is  brought  about  by  low  concentrations  of  methyl 
alcohol  (minimum  concentration  1-5%),  propyl 
alcohol,  acetic  acid,  sodium,  potassium,  and  calcium 
chlorides,  the  membrane  becoming  permeable  to 
sugar.  More  methyl  alcohol  (2-0%)  is  required  when 
the  sugar  and  alcohol  are  on  different  sides  of  the 
membrane  than  when  both  are  on  the  same  side.  A 
copper  ferrocyanide  sol  is  coagulated  by  aqueous 


methyl  alcohol,  but  the  precipitation  of  the  sol 
proved  to  be  less  sensitive  than  the  test  for  per¬ 
meability  of  the  membrane.  Alkalis  and  water 
peptise  the  gel  formed.  The  coagulation  of  arsenious 
sulphide  and  sulphur  sols  required  about  0-5%  and 
0-4%  of  ethyl  alcohol,  respectively;  the  sulphur  sol 
could  be  flocculated  by  dextrose  and  sugar  syrups,  and 
also  by  glycerol  solution  (0-5%).  In  the  presence  of 
membrane-forming  reagents,  viz.,  copper  sulphate 
and  potassium  ferrocyanide,  no  evidence  of  coagul¬ 
ation  of  the  membrane  was  obtained.  Membranes 
coagulated  by  methyl  and  propyl  alcohols  and  by 
acetic  acid  showed  no  reversal  when  treated  with 
water ;  with  those  coagulated  by  methyl,  ethyl, 
propyl,  and  amyl  alcohols,  reversibility  was  obtained 
with  0-02il/-copper  sulphate  solution,  but  in  the  case 
of  ethyl  alcohol,  0-20.il/ -copper  sulphate  was  necessary 
for  the  recovery  of  the  membrane.  Membranes  of 
copper  ferrocyanide  are  coagulated  by  water  at 
23 — 24°.  The  coagulation  is  due  to  selective  adsorp¬ 
tion  and  not  to  decrease  in  surface  tension.  The 
ferrocyanide  forms  a  granular  membrane  and  the 
adsorbed  water  present  between  the  particles  fills 
up  the  spaces  more  or  less  completely. 

The  experiments  of  Barlow  (A.,  1906,  ii,  273), 
Walden  (A.,  1893,  ii,  203),  and  Czapek  (Ber.  Dcut. 
bot.  Ges.,  1910,  28,  159)  involve  nothing  more  than  a 
coagulation  of  the  membrane.  Intermittent  per¬ 
meability  in  living  membranes  is  probably  also  a 
question  of  reversible  coagulation. 

Membranes  of  copper  ferrocyanide  in  gelatin  are 
better  prepared  at  8°  than  at  the  ordinary  temperature. 

L.  S.  Theobald. 

Stability  of  carbon  dioxide  solutions.  A. 
Kling  and  A.  Lassieur  (Compt.  rend.,  1926,  182, 
130 — 131;  cf.  ibid.,  1925,  181,  1062). — The  opinion 
has  been  expressed  that  the  acid  reaction  of  pure 
water,  found  by  the  author  to  be  pa  5-8,  is  due  to 
the  presence  of  dissolved  carbon  dioxide.  It  is  now 
shown  that  aqueous  solutions  of  carbon  dioxide  kept 
in  platinum  vessels  either  open  to  the  air  or  closed 
and  in  presence  of  barium,  calcium,  or  sodium 
hydroxide,  undergo  a  fairly  rapid  decrease  of 
acidity,  until  the  pa  becomes  constant,  and  equal  to 
that  of  pure  water.  In  presence  of  traces  of  ammonia, 
however,  carbon  dioxide  solutions  are  stable. 

L.  L.  Birctjmshaw. 

State  of  ferric  salts  in  solution.  N.  Tananaev 
(Mitt,  wiss.-tech.  Arb.  Republ.  [Russ.],  1924,  13, 
74 — 75 ;  from  Chem.  Zentr.,  1925,  II,  419). — Solutions 
of  ferrio  salts  usually  contain  more  iron  than  is  required 
by  their  formulae,  owing  to  the  presence  of  ferric 
hydroxide  due  to  hydrolysis.  Tho  iron  present  as 
hydroxide  is  not  determined  by  the  iodometric  method, 
and  the  difference  between  this  and  the  gravimetric 
method  gives  the  amount  of  iron  present  as  hydroxide. 
With  increasing  hydrolysis,  ferric  hydroxide  is 
precipitated.  G.  W.  Robinson. 

Viscosity  of  ammonium  oleate  solutions.  E, 
Hatschek  and  R.  S.  Jane  (Kolloid-Z.,  1926,  38,  33 — 
42). — The  viscosity  of  very  dilute  ammonium  oleate 
solutions,  showing  a  decided  shear  elasticity,  has 
been  measured  in  a  self-recording  Couette  viscosi- 
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meter.  With  fresh  sols,  i.e.,  sols  not  sheared  too 
energetically  or  for  too  long  a  period,  the  inner 
cylinder  did  not  achieve  a  position  of  rest  for  a  con¬ 
stant  angular  velocity,  hut  its  deflexion  increased, 
often  only  after  many  revolutions,  up  to  a  distinct 
maximum  and  thereafter  fluctuated  considerably ; 
maxima  recurred  periodically  and  often  reached  after 
40 — 50  revolutions  the  full  value  of  the  first  maximum. 
If  a  fresh  sol  were  gently  sheared  or  shaken  for  a  short 
time  and  then  allowed  a  brief  rest,  it  generally  showed 
a  marked  increase  in  the  apparent  viscosity,  which 
was  succeeded  by  the  fluctuations  described  above, 
showing  that  no  permanent  effect  had  been  produced. 
Shearing  for  long  periods  at  high  velocities  or  energetic 
stirring  produced,  however,  a  fundamental  change. 
At  low  angular  velocities,  the  viscosity  was  now 
constant  as  in  the  case  of  normal  sols,  and  over  a 
wide  range  of  velocities  was  independent  of  the  shear 
gradient.  Further,  it  was  little  higher  than  that  of 
water.  At  higher  velocities,  the  viscosity  increased 
very  suddenly,  reaching  values  many  times  those 
measured  at  the  low  velocities. 

N.  H.  Hartshorne. 

Unstable  states  of  solutions  of  sodium 
behenate.  M.  E.  Latng  (J.C.S.,  1925,  127,  2751 — 
2755). — The  stable  forms  of  0-05 — O-SA^-sodium 
behenate  solutions  at  the  ordinary  temperature  are 
solid  white  curds,  but  by  rapid  cooling  they  can  be 
obtained  in  the  form  of  mobile  liquids.  These 
unstable  solutions  have  been  examined  microscopically, 
and  measurements  of  their  f.  p.,  hydrogen-ion  con¬ 
centration,  and  conductivity  have  been  made.  The 
constituents  of  0-05Ar„-solution  at  18°  are  approx¬ 
imately,  acid  soap  (Na2HBe3)  42%,  dissociated  soap 
5%,  neutral  colloid  53%.  This  corresponds  with 
14%  hydrolysis.  On  keeping,  the  hydrolysis  dimin¬ 
ishes  to  a  tenth  of  this  value  and  white  curd 
begins  to  separate  out.  The  hydrolysis  at  90°  is  very 
much  less  than  at  18°.  E.  E.  Walker. 

Nature  of  solutions  of  cellulose  in  cuprammon- 
ium  hydroxide.  S.  M.  Neale  (J.  Text.  Inst.,  1925, 
16,  T  363 — 369). — The  hypothesis  is  advanced  that 
cuprammonium  cellulose  solutions  belong  to  the  class 
of  colloidal  electrolytes.  The  strong  base,  cupram¬ 
monium  hydroxide,  forms  with  the  weak  acid,  cellulose, 
a  soluble  basic  salt  of  which  the  cation  is  “  crystal- 
loidal  ”  and  an  anion  “  colloidal.”  Each  cellulose 
hexose  unit  is  associated  with  one  atom  of  copper,  and 
thus  the  anionic  micelle  consisting  of  a  large  number 
(n)  of  condensed  hexose  groups  and  carrying  n 
negative  charges  is,  together  with  n  hydroxyl  anions, 
equivalent  to  n  bivalent  cuprammonium  cations. 
Cellulose  neutralises  the  cuprammonium  hydroxide 
to  the  extent  of  using  completely  the  hydroxyl 
arising  from  the  first  stage  of  the  dissociation  of  this 
base.  Further  action  is  presumably  inhibited  on 
account  of  the  weaker  dissociation  of  the  second 
hydroxyl  and  by  the  impossibility  of  the  existence  of 
the  soluble  cellulose  complex  in  any  but  a  highly 
alkaline  medium.  The  hypothesis  is  supported  by 
E.M.F.  and  cataphoresis  experiments  on  cupram¬ 
monium  hydroxide  solutions,  alone  and  containing 
cellulose.  Further  evidence  from  the  heats  of  solution 
and  of  ionisation  of  cellulose  could  not  be  obtained 


owing  to  experimental  difficulties,  but  such  evidence 
was  obtained  with  dextrose  and  laevulose  solutions  in 
cuprammonium  hydroxide,  pointing  to  the  existence 
of  a  highly  ionised  cuprammonium  sugar  salt. 

A  cuprammonium  cellulose  solution  kept  saturated 
with  ammonia  gradually  became  less  viscous  and 
deposited  a  bulky,  pale-blue  precipitate  which  con¬ 
tained  cupric  hydroxide  and  C0H10O5  in  equimolecular 
proportions.  Further,  in  a  cataphoresis  experiment 
using  a  zinc  ammonium  hydroxide  solution  above 
the  cuprammonium  cellulose  solution  at  the  bottom 
of  the  U-tube,  the  cellulose  was  deposited  in  the 
anode  compartment  in  layers  about  1  mm.  apart. 

J.  C.  Withers. 

Elasticity  and  flow  double  refraction  in  sols 
having  non-spherical  particles.  I,  II.  H. 
Freundlich,  H.  Neukircher,  and  H.  Zocher 
(Kolloid-Z.,  1926,  38,  43—47 ;  48— 54).— I.  In  order 
to  characterise  the  elastic  behaviour  of  sols,  Newton’s 
fundamental  law  of  the  friction  of  liquids  must  be 
used  as  a  basis.  The  Couette  viscosimeter  is  considered 
to  be  more  suitable  than  the  capillary  type  for  the 
investigation  of  this  question,  since  the  measurement 
of  the  dependence  of  the  friction  on  the  velocity 
gradient  is  required.  The  possible  relation  between 
elastic  behaviour  and  the  direction  of  flow  double 
refraction  in  sols  having  non-spherical  particles  is 
discussed. 

II.  For  a  series  of  sols  having  non-spherical  particles 
(vanadium  pentoxide,  benzopurpurin,  and  cotton- 
yellow)  the  flow  double  refraction  measured  by  the 
so-called  “  cross  angle  ”  has  been  compared  with  the 
viscosity  and  the  flow  elasticity.  The  last  two 
quantities  were  measured  by  an  apparatus  similar 
to  the  Couette  viscosimeter  but  reproducing  as  far 
as  possible  the  conditions  under  which  the  cross  angle 
was  determined.  The  results  of  Stapelfeldt  (A., 
1925,  ii,  200)  with  regard  to  the  cross  angle  were 
essentially  confirmed.  The  constancy  of  the  cross 
angle  with  varying  concentration  found  by  Stapelfeldt 
in  the  case  of  vanadium  pentoxide  sol  proved,  how¬ 
ever,  to  be  true  only  for  small  concentrations.  At 
higher  concentrations,  it  increases  with  the  per¬ 
centage  of  vanadium  pentoxide.  The  viscosity  and 
flow  elasticity  of  old  vanadium  pentoxide  sols  cannot 
be  expressed  by  Szegvari’s  equation  W=t]G-\-6 
(Z.  physikal.  Chem.,  1923,  108,  175),  in  which  TF  is 
the  resistance  of  the  liquid,  G  the  velocity  of  gradient, 
17  the  viscosity  coefficient,  and  8  the  flow  elasticity. 

6  is  not  constant,  but  depends  on  G.  Between  the 
cross  angle  1 j/  (or  the  deformation  4>  deduced  from  this), 
on  the  one  hand,  and  77  and  8,  on  the  other,  no  simple 
relation  could  be  detected.  With  vanadium  pentoxide 
sols,  there  is  some  degree  of  parallelism  between  1 ]/  and 
8,  but  with  the  dyes  a  marked  alteration  in  \f>  with 
time  is  observed,  whilst  17  and  8  remain  practically 
constant.  N.  H.  Hartshorne. 

Polychrome  mercury  hydrosols.  A.  Gutbier 
(Kolloid-Z.,  1926,  38,  82). — Polemical  against  Feick 
(see  this  vol.,  22).  N.  H.  Hartshorne. 

Migration  velocity  and  charge  number  of 
colloidal  gold.  W.  Pauli  (Kolloid-Z.,  1926,  38, 
22 — 26). — The  charge  on  gold  particles  deduced  from 
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measurements  of  the  hydrogen-ion  concentration  of 
the  highly  dialysed  sols,  and  its  great  dependence  on 
the  number  of  particles  invisible  under  the  ultra¬ 
microscope  (already  treated  elsewhere ;  see  Fuchs  and 
Pauli,  this  vol.,  22)  are  discussed  in  connexion  with 
migration  velocity  measurements.  ' 

N.  H.  Hartshorne. 

Antagonistic  action  of  ions  in  the  neutralisation 
of  sols.  H.  B.  Weiser  (J.  Physical  Chem.,  1926, 
30,  20 — 33;  cf.  Dhar,  Ghosh,  and  Sen,  A.,  1924,  ii, 
733,  737,  830;  A.,  1925,  ii,  3S6,  511,  778  ;  Weiser  and 
Nicholas,  A.,  1922,  ii,  266;  Weiser,  A.,  1922,  ii,  262; 
Weiser  and  Middleton,  A.,  1920,  ii,  228;  Weiser, 
A.,  1924,  ii,  309). — The  phenomena  previously  studied 
by  the  author  are  considered  in  the  light  of  the 
observations  of  Dhar  and  his  co-workers.  The 
effect  of  dilution  of  sols  on  their  stability  towards 
electrolytes  and  acclimatisation  is  briefly  discussed, 
whilst  the  action  of  mixed  electrolytes  is  considered 
in  detail.  It  is  emphasised  that  in  the  first  case 
precipitation  values  are  determined  by  the  nature  of 
anion,  cation,  and  sol.  The  “  general  dilution  rule  ” 
of  Ghosh  and  Dhar,  that  the  greater  the  concentration 
of  a  sol  the  greater  is  the  amount  of  electrolyte  neces¬ 
sary  for  coagulation,  irrespective  of  the  valency  of 
the  precipitating  ion,  fails  to  take  all  these  factors 
into  account.  Strong  adsorption  of  the  stabilising 
ions  of  the  precipitating  electrolyte  is  not  essential 
for  acclimatisation  of  sols  when  strong  adsorption 
of  the  precipitating  ions  occurs  during  fractional 
agglomeration.  It  is,  however,  essential  in  fractional 
precipitation  by  successive  dilutions.  In  either  case, 
acclimatisation  is  a  necessary  concomitant  of  fractional 
precipitation. 

The  factors  which  determine  the  precipitation 
concentrations  of  mixtures  of  two  electrolytes  are  : 
(1)  the  effect  of  each  precipitating  ion  on  the  adsorp¬ 
tion  of  the  other;  (2)  the  stabilising  action  of  ions 
having  the  same  charge  as  the  sol,  and  (3)  the  rela¬ 
tively  greater  adsorbability  of  ions  at  lower  concen¬ 
trations.  Under  (1),  the  precipitation  of  arsenious 
sulphide  sol  by  barium  chloride  in  the  presence  of 
alkali  chlorides  has  been  examined,  and  the  experiments 
show  that  tho  precipitation  value  of  the  former  is 
increased  by  equivalent  amounts  of  alkali  chlorides 
in  the  order  LiCl>NaCl>KCl,  a  variation  which 
follows  from  the  assumption  that  the  barium  ion 
reduces  the  adsorption  of  alkali  cations  to  different 
degrees  (cf.  A.,  1925,  ii,  855).  Experiments  on  the 
precipitation  of  the  same  sol  by  mixtures  of  barium 
and  potassium  ferrocyanides  show  that  the  departure 
from  additive  relationships  is  greater  with  the  ferro¬ 
cyanides  than  with  the  chlorides,  a  result  due  to  the 
difference  in  the  adsorbability  of  the  stabilising  ions. 
Further,  with  the  same  sol,  the  cationic  antagonism 
is  greater  in  the  presence  of  the  more  strongly  adsorbed 
ferrocyanide  ion  than  is  the  case  with  the  chloride 
ion,  as  shown  by  a  greater  adsorption  of  barium  from 
ferrocyanide  solution  than  from  chloride  solution. 
This  antagonistic  action  between  precipitating  ions 
of  like  charge  is  important  in  raising  the  critical 
concentrations  above  the  additive  value  only  when 
the  ions  show  a  marked  difference  in  adsorbability. 
The  critical  values  for  mixtures  of  two  electrolytes 


may  rise  above  the  additive  valuo  even  when  the 
precipitating  ions  are  identical  and  antagonism 
between  them  cannot  exist  (Sen,  A.,  1925,  ii,  664,  665). 
Deviations  from  additive  behaviour  with  salt  pairs 
having  a  common  precipitating  ion  results  only 
when  there  is  an  appreciable  difference  in  adsorb¬ 
ability  of  the  stabilising  ions.  This  difference 
determines  the  magnitude  of  the  deviation.  When 
the  factors  (1)  and  (2)  above  are  not  too  pronounced, 
the  precipitation  values  may  fall  below  the  additive 
value  on  account  of  the  relatively  greater  adsorption 
of  precipitating  ions  at  low  concentrations,  as  is  the 
case  with  arsenious  sulphide  sol  precipitated  by 
mixtures  of  cerium  and  potassium  chlorides. 

L.  S.  Theobald. 

Formation  and  ionisation  of  the  compounds 
of  caseinogen  with  alkali.  IV.  Transport 
numbers  of  the  compounds  of  caseinogen  with 
the  alkaline-earth  elements.  D.  M.  Greenberg 
and  C.  L.  A.  Schmidt  (J.  Gen.  Physiol.,  1926,  8, 
271 — 278;  cf.  A.,  1925,  ii,  129). — The  values  for  the 
transport  number  of  caseinogen  in  solutions  of  the 
alkaline-earth  hydroxides  are  much  higher  than 
in  solutions  of  the  alkali  hydroxides.  This  supports 
the  view  that  part  of  the  alkaline-earth  element  is 
held  by  the  caseinogen  in  the  form  of  complex  ions. 
Grounds  are  given  for  believing  that  the  complex 
anions  have  a  definite  composition. 

C.  P.  Stewart. 

Physical  properties  of  serum  on  addition  of 
“water-binding”  substances.  It.  Furth  and 
R.  Pechhold,  with  a  note  by  R.  Keller  (Biochem. 
Z.,  1925, 164,  9— 17).— See  A.,  1925,  ii,  1056. 

P.  W.  Clutterbuck. 

Theory  of  the  coagulation  of  polydisperse 
systems.  H.  Muller  (Kolloid-Z.,  1926,  38,  1 — 2). 
— The  view  of  Wiegner  and  Galecki  that  in  the  coagul¬ 
ation  of  polydisperse  sols  the  submicrons  act  as 
coagulation  nuclei  for  the  amicrons  receives  theoretical 
confirmation  and  the  following  equation  is  deduced  : 

N,+nt= iY0/(l  -M/2V.)[1  +  V{(A7n+ 1  )(1 +t/Ty.Y~  1}], 
where  N0  and  n0  are  the  original  numbers  of  large  and 
small  particles,  respectively,  Vn=N0jn0,  N,  is  the 
number  of  large  particles  and  complexes  containing 
at  least  one  of  these,  and  nt  the  number  of  small 
particles  and  complexes  composed  only  of  these, 
after  time  t\  T&,  is  the  so-called  half  coagulation 
time  of  the  large  particles;  and  \=(Fr2+l)/2Fr, 
where  VT—Rjr,  R  and  r  being  the  radii  of  the  large 
and  small  particles,  respectively.  In  the  special 
case  where  Nq  or  «0=0,  the  equation  becomes  identical 
with  that  of  Smoluchowski  for  monodisperse  systems. 

N.  H.  Hartshorne. 

Rapid  coagulation  of  polydisperse  systems. 
G.  Wiegner  and  P.  Tuorila  (Kolloid-Z.,  1925,  38, 
3 — 22), — Smoluchowski’s  coagulation  equation  has 
been  found  to  hold  for  kaolin  and  gold  sols  over  a 
wide  range  of  particle  radius,  varying  in  the  latter 
case  from  3-7  to  97-0  pp..  A  new  method  for  follow¬ 
ing  the  course  of  the  coagulation,  involving  continuous 
counting  under  the  ultramicroscope  and  not  requiring 
a  protective  colloid,  gave  good  results.  For  regulating 
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tho  size  and  uniformity  of  the  particles  in  the  sols 
studied  the  Zsigmondy-Westgren  “  nuclear  ”  method 
proved  satisfactory.  Muller’s  equation  for  tho  coagul¬ 
ation  of  polydisperse  (bidispersc)  systems  (see  pre¬ 
ceding  abstract)  has  been  found  to  hold  in  the  case 
of  a  number  of  gold  sols  in  which  tho  ratio  of  the 
radii  of  small  to  large  particles  varied  from  1  :  1-73 
to  1  :  33-32.  In  accordance  with  the  equation,  it 
was  found  that  polydisperse  systems  coagulate  more 
rapidly  than  monodisperse  systems  having  the  same 
original  particle  number.  The  nuclear  action  of  the 
large  particles  postulated  by  Wiegncr  and  Galeeki  is 
thus  established.  It  is  necessary  for  the  radius  of 
the  large  particles  to  be  at  least  ten  times  that  of  the 
small  for  the  effect  to  bo  detectable  experimentally 
with  certainty.  N.  H.  Hartshornk. 

Kinetics  of  agglutination  of  red  blood-cell 
suspensions.  J.  Oliver  and  P.  Smith  (J.  Physical 
Cliem.,  1926,  30,  1 — 11). — The  agglutination  of  red 
blood-cell  suspensions  proceeds  at  a  maximum  speed 
at  the  isoelectric  point,  with  tervalent  salts  (Oliver 
and  Barnard,  A.,  1924,  ii,  831).  An  attempt  is  now 
made  to  apply  Smoluchowski’s  formula  (A.,  1917,  ii, 
297)  to  this  “  rapid  agglutination  ”  of  red  blood-cells. 
A  1-5%  suspension  in  8-5%  sucrose  solution  was  pre¬ 
pared  from  defibrinated  rabbit  blood,  stabilised  with 
sodium  hydroxide,  and  brought  to  the  isoelectric 
point  by  addition  of  aluminium  chloride.  Agglutin¬ 
ation  was  followed  by  counting  single  cells  or  aggre¬ 
gates  of  cells.  The  results  arc  in  fair  agreement  with 
Rmoluchowski’s  theory  and  with  those  for  colloids 
(cf.  Westgren  and  Reitstotter,  A.,  1918,  ii,  301 ; 
Ehringhaus  and  Wintgen,  A.,  1923,  ii,  390).  The 
values  of  the  ratio,  radius  of  sphere  of  attraction/ 
radius  of  cell,  range  from  142-3  to  2513,  thereby 
showing  a  large  difference  from  the  highest  value 
previously  obtained,  viz.,  13-7  (Ehringhaus  and 
Wintgen).  This  is  due  to  the  small  number  of 
particles  originally  present.  The  absolute  rate  of 
agglutination  of  weak  cell  suspensions  is  approxim¬ 
ately  the  same  as  the  rate  of  coagulation  of  con¬ 
centrated  colloidal  solutions.  The  greater  distance 
between  the  blood-cells  (35-4  X  10~4  cm.)  and  their 
practically  negligible  Brownian  movement  must  thus 
be  compensated,  and  the  unknown  factor  causing 
rapid  agglutination  is  included  in  a  larger  sphere  of 
attraction.  L.  S.  Theobald. 

Accurate  characterisation  of  protective 
colloids  and  allied  substances.  J.  Voigt 
(Kolloid-Z.,  1926,  38,  73 — 75). — Experiment  shows 
that  certain  protective  colloids,  possibly  nearly  all, 
decrease  the  number  of  metal  particles  in  hydrosols 
to  an  extent  which  increases  with  the  coarseness  of 
the  protective  colloid  particles.  If  these  arc  very 
finely  divided,  the  effect  may  bo  reversed.  By  the 
addition  of  certain  electrolyte  solutions,  the  process 
can  be  made  retrograde.  At  low  concentrations  a 
protective  colloid  may  act  as  a  coagulant  in  certain 
circumstances.  Tho  determination  of  the  particle 
number  in  a  protective  colloid  solution  after  the 
addition  of  a  stable  formol  gold  sol  and  of  the 
alteration  of  this  number  on  addition  of  electrolyte 
solutions,  together  with  the  determination  of  the  gold 


number  and  transition  number,  furnish  a  further 
trustworthy  method  of  characterising  protective 
colloids.  The  method  appears  to  be  capable  of  useful 
application  to  body-fluids.  N.  H.  Hartshorne. 

Protection  of  suspensoid  colloidal  solutions. 
G.  Rossi  and  B.  Cecchetti  (Gazzetta,  1925, 55, 900 — 
90S). — The  precipitating  concentrations  of  potassium 
iodide,  potassium  chloride,  magnesium  chloride,  and 
barium  chloride  have  been  determined  with  a  series 
of  arsenic  trisulphide  sols,  and  with  the  same  sols 
containing  a  fixed  ratio  of  arsenious  sulphide  to 
gelatin.  With  the  unstabilised  sols,  the  amount  of 
electrolyte  necessary  for  precipitation  increases  with 
the  concentration  of  the  sol,  but  with  the  stabilised 
sols  the  reverse  relationship  holds.  According  to  the 
theory  of  Rossi  (A.,  1924,  ii,  459),  emulsoid  sols  may 
be  regarded  as  intermediate  between  true  solutions 
in  which  the  solute  is  held  in  solution  through  its 
affinity  for  solvent  molecules,  and  suspensoid  sols, 
in  the  stabilisation  of  which  the  solvent  plays  no  part. 
The  added  stability  of  a  protected  suspensoid  sol  is 
attributed  to  the  mutual  adsorption  of  the  suspensoid 
and  emulsoid  particles,  the  latter  carrying  with  them 
adsorbed  or  combined  solvent  molecules.  The  result¬ 
ing  system  will  possess  a  stability  maintained  by  the 
joint  action  of  the  emulsoid  substance  and  the 
stabilising  ions.  Further,  since  it  has  been  shown  by 
Wcnz  (Z.  Biol.,  1886,  22,  1)  that  the  stability  of  an 
emulsoid  sol  decreases  with  increase  in  its  concen¬ 
tration,  the  adsorption  of  emulsoid  by  suspensoid 
particles  should  result  in  a  lowering  of  tho  pre¬ 
cipitation  concentration  for  a  given  electrolyte  when 
the  degree  of  adsorption  exceeds  a  certain  limiting 
value.  F.  G.  Tryhorn. 

Swelling  and  dispersion  of  colloidal  substances 
in  ether-alcohol  mixtures.  E.  W.  J.  Mardles 
(J.C.S.,  1925,  127,  2940— 2951).— Observations  have 
been  made  on  the  swelling  and  dispersion  of  cellulose 
acetate,  cellulose  nitrate,  resins,  and  other  colloids  in 
various  ether-alcohol  mixtures  and  in  other  mixed 
solvents.  Measurements  have  also  been  made  of 
the  solvent  power  of  mixed  solvents  and  of  the 
viscosity,  density,  and  surface  tension  of  tho  sols 
produced.  Solvent  power  is  measured  cither  by 
observing  the  temperature  of  precipitation,  or  the 
proportion  of  neutral  solvent  {e.g.,  hexane)  which 
must  be  added  to  produce  precipitation.  It  is  shown 
that  there  is  a  close  connexion  between  swelling  and 
dispersion.  Maximum  swelling  of  Zanzibar  copal 
occurs  in  an  ethyl  alcohol-ethyl  ether  mixture  con¬ 
taining  70%  by  volume  of  the  latter.  This  mixture 
has  also  maximum  solvent  power  for  the  more  soluble 
Kauri  and  Benguela  copals.  In  several  other  cases, 
maximum  swelling  power  of  solvents  is  correlated 
with  maximum  solvent  power.  With  increase  in 
solvent  power  of  liquid  mixtures  for  cellulose  nitrate, 
the  change  in  density  of  the  dispersion  medium 
increases  and  the  sols  become  relatively  less  viscous. 
The  surface  tensions  of  the  organosols  are  either  the 
same  or  slightly  higher  than  those  of  the  dispersing 
media.  The  bearing  of  these  facts  on  the  causes  of 
the  increased  solvent  action  of  solvent  mixtures  is 
discussed.  E.  E.  Walker. 
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Catalysis  in  micro-heterogeneous  systems. 

I.  Decomposition  of  hydrogen  peroxide  by 
colloids.  A.  Galecki  and  (Mlle.)  K.  Binoeb. 

II.  Decomposition  of  hydrogen  peroxide  by 
the  gold  hydrosols  of  Gutbier  and  Ver&di.  A. 
Galecki  and  (Mlle.)  I.  Kezeczkowska. — See  this 
vol.,  251. 

Imitations  of  cell-division  and  spore-germin¬ 
ation  with  calcium  fluosilicate.  L.  A.  Heebeea 
(Atti  R.  Accad.  Lincei,  1925,  [vi],  2,  387 — 392). — 
By  warming  solutions  of  calcium  fluosilicate  to  about 
50°,  with  or  without  the  addition  of  formaldehyde, 
slow  coagulation  occurs,  the  silicate  coagulum  ex¬ 
hibiting  a  variety  of  forms,  such  as  those  of  amoebae, 
dividing  cells,  germinating  spores,  of  from  9  to  80 
microns  in  diameter.  It  is  suggested  that  these  are 
due  to  incomplete  crystallisation  in  which  a  net¬ 
work  of  invisible  crystals  of  calcium  fluoride  is  super¬ 
posed  on  one  of  calcium  silicate.  The  changes  in 
shape  of  the  coagula  are  attributed  to  the  combined 
action  of  osmotic  pressure,  convection  currents, 
surface  tension,  and  the  diffusion  of  calcium  chloride. 

F.  G.  Teyiiobx. 

Mass  action  equation  for  condensed  gases, 
with  application  to  Haber  equilibrium  data. 
L.  J.  Gillespie  (J.  Amer.  Chem.  Soc.,  1926,  48, 
28 — 33). — From  the  equation  previously  derived  (A., 
1923,  ii,  375)  for  the  fugacity  of  a  gas  in  a  mixture, 
the  following  general  mass  action  expression  for 
pressure  and  concentration  effects  in  a  mixture  of 
compressed  gases  at  constant  temperature  has  been 

deduced  :  log  _K_=log  Kf(lj2'ZRT)1vA  {RT  ip— 

Jo 

v1ln1)dp.  Here  Kv  and  Ks  are  the  usual  mass 
action  expressions  in  terms  of  pressures  and  fugaci- 
ties,  respectively,  vx  is  the  stoichciometrical  co¬ 
efficient  of  substance  1  in  the  reaction  and  vl[n1 
its  molar  volume,  and  p  is  the  pressure,  T  the 
temperature,  and  R  the  gas  constant.  This  equa¬ 
tion  can  be  reduced  to  the  approximate  form  log 
i:p=logIir/+(2,1A1)/(2-3R2)p/T2-(2v1|31)/(2-3R)p/T, 
where  A  and  (3  are  constants  in  the  Keyes  equation 
of  state.  Both  equations  represent  satisfactorily  the 
Haber  equilibrium  data  obtained  by  the  Fixed 
Nitrogen  Research  Laboratory  (cf.  Larson,  A.,  1924, 
ii,  331)  up  to  100  atm.  pressure.  Verification  is 
thereby  afforded  of  Lewis  and  Randall’s  fugacity 
rule  to  which  the  fundamental  fugacity  equation  can 
be  reduced.  R.  Ctjthill. 

Influence  of  minute  traces  of  water  on  solution 
equilibria.  I.  E.  Cohen  and  W.  D.  J.  van 
Dobbenbuegh  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1925,  28,  702— 712).— See  this  vol.,  18. 

Ionisation  of  the  strong  electrolytes.  H.  M. 
Dawson  and  J.  S.  Cabteb  (Proc.  Leeds  Phil.  Soc., 
1925,  1,  [i],  14 — 16). — The  equilibrium  represented 
by  NaCl-j-I2=NaClI2,  was  established  by  saturation 
of  solutions  of  sodium  chloride,  of  0-8— 5-3N  con¬ 
centration,  with  iodine  at  25°.  From  a  knowledge  of 
the  total  dissolved  iodine,  ([NaClI2]-(-[I2]),  and 
assuming  the  validity  of  the  exponential  expression 
S=S0e~aC,  representing  the  dependence  of  the  solu¬ 
bility,  S,  of  iodine  on  the  salt  concentration,  C,  S0 


being  the  solubility  of  iodine  in  pure  water  and 
a  a  constant  (Carter,  this  vol.,  236),  the  value  of 
the  mass  law  expression  [NaCl][I2]/[NaClI2]=iT,  is 
calculable.  The  value  of  a,  all  concentrations  being 
expressed  in  volume  terms,  is  found  to  be  0-281. 
Using  this,  the  values  of  K  are  found  to  be  constant 
(0-617 — 0-621)  over  the  entire  range  of  salt  con¬ 
centration.  This  value  is  somewhat  larger  than  that 
obtained  by  Jakowkin  (A.,  1896,  ii,  514)  using  more 
dilute  solutions  (0-1 — 1-0JV),  but  is  in  good  agree¬ 
ment  with  the  value  of  Ray  and  Sarkar  (J.C.S.,  1922, 
121,  1449)  for  the  equilibrium,  HC1+I2=HC1I2. 
The  constancy  of  K  cannot  be  explained  on  the  basis 
of  the  Arrhenius  hypothesis  of  incomplete  ionisation 
unless  the  improbable  assumption  is  made  that  the 
chlorine  ion  has  the  same  combining  capacity  for 
iodine  as  tho  neutral  sodium  chloride  molecule.  The 
results  harmonise  more  readily  with  the  view  that 
the  strong  electrolytes  are  completely  ionised  in 
solution.  J.  S.  Cabteb. 

Hydration  of  strong  electrolytes,  the  viscosity 
of  their  aqueous  solutions,  and  the  dilution  law. 
J.  N.  Sugden  (J.C.S.,  1926,  174— 196).— The  results 
of  experiments  in  which  acetic  acid  was  distributed 
between  amyl  alcohol  and  solutions  of  strong  electro¬ 
lytes  and  of  sucrose  have  been  used  to  calculate  the 
hydration  of  these  dissolved  substances.  With 
the  exception  of  the  sulphates,  where  the  values  of  the 
molecular  hydration  ( H )  decrease  with  dilution,  the 
H  values  are  reasonably  constant  over  the  concen¬ 
tration  range  investigated  (in  general  0-1 — -1-0IV)  and 
appear  to  be  additive  (e.g.,  the  difference  between  the 
apparent  molecular  hydration  of  a  sodium  and  a 
potassium  salt  is  independent  of  the  anion).  The 
hydration  values  of  the  chlorates  and  nitrates  of 
potassium  are  negative.  A  theory  of  hydration  is 
outlined  according  to  which  the  cations  only  are 
hydrated,  whilst  the  non-hydrated  anions  exert  a 
depolymerising  action  on  the  solvent,  whereby  the 
equilibrium,  (H20)3—  (H20)2+H20  —  3H20,  is  dis¬ 
placed  towards  the  right.  Aqueous  solutions  of 
negatively  hydrated  salts  have  therefore  abnormally 
large  vapour  pressures. 

The  equation  of  Arrhenius,  log  t]Itj0=6c,  connecting 
the  viscosity  ?;  of  a  salt  solution  of  concentration 
c  g. -mol. /litre  with  the  viscosity  ??„  of  the  pure  solvent, 
0  being  a  constant,  has  been  modified  and  the  validity 
of  the  semi-empirical  equation,  log  r)lri0=Kc(H—H0), 
established,  H  being  the  salt  hydration  number,  H0 
a  zero  value  determined  by  the  anion,  and  K  a 
constant. 

The  hydration  theory  has  been  applied  to  the 
calculation  of  the  degree  of  ionisation  a  as  deter¬ 
mined  from  measurements  of  f.-p.  depression.  Making 
the  assumptions  that  the  hydration  is  independent  of 
dilution  and  has  the  same  value  at  the  f.  p.  as  at  25°, 
existing  data  for  a  number  of  solutions  of  strong 
electrolytes  have  been  shown  to  conform  to  the 
requirements  of  the  dilution  law,  (1  —  a)—k$/n,  n 
being  the  number  of  g.-mol.  of  electrolyte/1000  g.  of 
water  and  h  a  constant  the  value  of  which  is  appar¬ 
ently  characteristic  of  the  electrolyte  over  a  con¬ 
siderable  concentration  range.  Solutions  of  sodium 
chloride  and  of  potassium  and  barium  bromides 
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deviate  somewhat  from  the  requirements  of  this 
expression,  whilst  the  values  of  k  for  solutions  of 
lithium,  magnesium,  calcium,  copper,  and  cobalt 
nitrates  decrease  continuously  with  increasing  con¬ 
centration.  J.  S.  Carter. 

Hydrolytic  dissociation  curves.  J.  0.  W. 
Barratt  (Biochem.  J.,  1925,  19,  875 — 881). — A 
theoretical  investigation  of  the  hydrolytic  dissociation 
of  substances  which  cannot  be  obtained  in  a  state  of 
purity  is  presented.  The  mathematical  treatment  of 
experimental  results  and  various  types  of  curves  are 
discussed.  S.  S.  Zilva. 

Ionisation  of  ethoxytrimethylammonium 
hydroxide,  trimethylamine  oxide,  and  their 
derivatives.  W.  A.  Noyes. — See  this  vol.,  154. 

Ionic  activity  product  of  water  in  glycerol- 
water  mixtures.  J.  Colvin  (J.C.S.,  1925,  127, 
2788 — 2792). — Electrometric  measurements  of  the 
activities  of  the  hydrogen  and  the  hydroxyl  ions  in 
aqueous  sodium  hydroxide  solution  at  25°  have  been 
made  in  the  presenco  of  various  quantities  of  dis¬ 
solved  glycerol,  by  means  of  the  hydrogen  electrode 
and  the  Donnan-AUmand  electrode  (ibid.,  1911,  99, 
845),  respectively.  As  the  concentration  of  the 
glycerol  increases  from  0  to  40  g.  per  100  c.c.,  the 
activity  of  the  hydrogen  ion  increases  from  1-16  X  10'12 
to  7-06  X  10"12,  and  that  of  the  hydroxyl  ion  drops 
from  0-883  xlO"2  to  0-135  xlO-2.  Both  the  dis¬ 
sociation  constant  of  water  and  tho  ionic  activity 
product  remain  almost  constant  over  this  range. 

E.  E.  Walker. 

Activity  of  hydrobromic  acid  in  pure  aqueous 
solution  and  in  solutions  containing  sulphates. 
R.  S.  Livingston  (J.  Amer.  Chem.  Soc.,  1926,  48, 
45 — 53 ;  cf.  Lewis  and  Storch,  A.,  1918,  ii,  27 ; 
Bates  and  Kirschman,  A.,  1920,  ii,  88). — The  activity 
of  hydrobromic  acid  in  pure  aqueous  solution  at 
concentrations  of  0-08 — 1-55M,  in  solutions  con¬ 
taining  sodium  sulphate,  and  in  mixed  solutions  of 
potassium  bromide  and  sulphuric  acid,  has  been  deter¬ 
mined  by  E.M.F.  measurements  with  cells  of  the 
typo  H2|HBr(xi¥)|AgBr|Ag.  The  values  for  solu¬ 
tions  containing  sulphates  agree  with  those  deduced 
from  reaction  velocity  measurements  (A.,  1923,  ii, 
747),  being  much  less  than  in  pure  aqueous  solution. 
A  method  of  calculating  the  activity  of  strong  electro¬ 
lytes  in  presence  of  weak  electrolytes  is  described. 

R.  Gutihll. 

Activity  coefficient  of  lithium  hydroxide  in 
water  and  in  aqueous  lithium  chloride  solutions, 
and  dissociation  of  water  in  lithium  chloride 
solutions.  H.  S.  Harned  and  F.  E.  Swindells 
(J.  Amer.  Chem.  Soc.,  1926,  48,  126 — 135;  cf.  A., 
1925,  ii,  397,  538). — The  activity  coefficient  of  lithium 
hydroxide  has  been  determined  in  pure  aqueous  solu¬ 
tion  by  means  of  the  cell  H2|LiOH|LLcHg|LiOH|H2 
and  in  solutions  containing  lithium  chloride  by  means 
of  the  cell  H2|LiOH,LiCl|LLHg|LiOH|H2.  From 
measurements  on  the  cell  H2|HCl,LiCl|AgCl|Ag,  the 
activity  of  hydrochloric  acid  in  lithium  chloride 
solutions  has  been  obtained.  The  results  are  used 
to  calculate  the  ionic  activity  coefficient  and  the 
R 


concentration  of  water  in  lithium  chloride  solu¬ 
tions,  and  show  that  at  concentrations  above  0-03AT 
lithium  chloride  increases  the  dissociation  of  water 
more  than  sodium  and  potassium  chlorides  do.  The 
dissociation  reaches  a  maximum  at  .ill-salt  concen¬ 
tration.  R.  CUTHILL. 

Equilibrium  diagrams  of  binary  systems 
containing  benzoic  acid  as  one  component. 
N.  A.  Poshin  and  F.  Wilowitsch  (Bcr.,  1925,  58, 
[R],  2864 — 2868). — Investigation  has  been  made  of 
the  equilibrium  diagrams  of  eight  binary  systems 
composed  of  benzoic  acid  with  naphthalene,  p-phenyl- 
enediamine,  diphenylamine,  carbamide,  acetanilide, 
benzanilide,  ethylurethane,  and  resorcinol.  Benzoic 
acid  forms  with  naphthalene  solid  solutions  with  a 
maximal  concentration  of  30  mol.%  of  benzoic  acid. 
p-Phenylenediamino  and  benzoic  acid  yield  the  com¬ 
pound,  C0H4(NH2)2,CbH5-CO2H,  The  other  com¬ 
pounds  examined  do  not  form  either  crystalline 
compounds  or  solid  solutions  with  benzoic  acid. 

H.  Wren. 

Influence  of  pressure  on  equilibria  in  binary 
systems.  II.  Urethane-benzene.  N.  A.  Pushin 
(Z.  physikal.  Chem.,  1925,  118,  447 — 459;  cf.  this 
vol.,  126). — The  system  urethane-benzene  has  been 
studied  under  pressures  up  to  4050  kg. /cm.2  The 
influence  of  pressure  is  generally  similar  to  that 
observed  with  systems  previously  investigated  by  the 
author,  and  is  very  marked  in  that  the  eutectic 
mixture  contains  80%  of  urethane  when  the  pressure  is 
4050  kg. /cm.2,  whereas  the  proportion  at  atmospheric 
pressure  is  only  4-4%.  L.  F.  Gilbert. 

Iron-nickel  and  iron-cobalt  equilibrium 
diagrams.  L.  Grenet  (J.  Iron  and  Steel  Inst., 
1925, 112,  267— 278).— See  A.,  1925,  ii,  973. 

Equilibrium  at  high  temperatures  in  the  iron- 
carbon-silicon  system.  M.  L.  Becker  (J.  Iron 
and  Steel  Inst.,  1925,  112,  239 — 253). — See  A.,  1925, 
ii,  973. 

Heterogeneous  equilibria  between  the  sul¬ 
phates  and  nitrates  of  sodium  and  potassium 
and  their  aqueous  solutions.  I.  Ternary 
systems.  M.  A.  Hamid  (J.C.S.,  1926,  199 — 205). — 
The  four  ternary  systems  which  form  the  basis  of 
the  system  water-sodium  sulphate-sodium  nitrate- 
potassium  sulphate-potassium  nitrate  have  been 
investigated  at  25°  and  90°,  existing  data  being 
revised.  The  systems  water-potassium  sulphate- 
potassium  nitrate  and  water-sodium  nitrate-potass¬ 
ium  nitrate  (Reinders,  A.,  1914,  ii,  549)  are  of  the 
simplest  type.  The  system  water-sodium  sulphate- 
potassium  sulphate  is  complicated  by  the  existence 
of  the  double  salt  K3Na(S04)2,  glaserite,  which  dis¬ 
solves  sodium  sulphate  to  form  solid  solutions.  The 
only  double  salt  existing  in  the  system  water-sodium 
sulphate-sodium  nitrate  at  25°  is  darapskite, 
Na2S04,NaN03,H20,  the  formation  of  the  two  anhydr¬ 
ous  double  salts  described  by  Massink  (A.,  1917,  ii, 
412)  not  being  observed  (cf.  Foote,  A.,  1925,  ii,  786). 
At  90°,  the  only  stable  solid  phases  are  the  two 
anhydrous  salts.  J.  S.  Carter. 
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Heterogeneous  equilibria  between  the  sul¬ 
phates  and  nitrates  of  sodium  and  potassium 
and  their  aqueous  solutions.  II.  Quaternary 
system,  H20-Na2S04-NaN03-K2S04-KN03.  M. 
A.  Hamid  (J.C.S.”  1926,  206 — 214;  of.  preceding 
abstract). — Investigations  of  the  quaternary  system 
at  25°  show  that,  apart  from  the  individual  salts,  the 
only  solid  phases  are  glaserite,  darapskite,  and  a 
compound  of  uncertain  composition,  probably  a  triple 
or  tetragenic  salt.  Glaserite  is  the  only  double  salt 
that  occurs  at  90°.  J.  S.  Carter. 

Systems  potassium  chloride -potassium  oxal¬ 
ate-water  and  potassium  oxalate-mercuric 
oxalate-water.  N.  Trifonov  (Mitt,  wiss.-tech. 
Arb.  Republ.  [Russ.],  1924,  13,  71—72,  72;  from 
Chem.  Zentr.,  1925,  II,  382). — The  solubility  of 
potassium  oxalate  at  20°  is  34-93  g.  in  100  g. 
of  water.  The  solubility  of  mercuric  oxalate  is 
0-0107  g.  in  100  g.  of  water.  The  isotherms  for 
the  system  potassium  oxalate-mercuric  oxalate-water 
at  20°  show  the  existence  of  five  breaks  correspond¬ 
ing  with  the  simple  salts  and  the  three  double  salts 
K,C,04,HgC204,2H.,0,  2K„C,04,HgC204,3H,0,  and 
;!K2C204,HgC204)4H20.  “  "  G.  W.  Robinson. 

Electrometric  and  phase-rule  study  of  basic 
salts  of  copper.  H.  T.  S.  Britton  (J.C.S. ,  1925, 
127,  2796 — 2807). — Basic  salts  are  precipitated  on 
the  gradual  addition  of  alkali  to  solutions  of  the 
sulphate,  chloride,  bromide,  or  nitrate.  The  indi¬ 
vidualities  of  the  basic  salts  Cu4(0H)6S04,H20  and 
Cu4(0H)6C12,H20  have  been  established  bjr  means  of 
a  phase-rule  study  of  the  systems  Cu0-S03-H20 
and  CuO-HC1-H20  at  25°.  the  behaviour  of  the 
Cu|Cu(OH)2,NaOH  electrode  is  erratic,  and  for  this 
reason  Jellinek  and  Gordon’s  value  of  the  solubility 
product  of  cupric  hydroxide  (A.,  1924,  ii,  836}  is 
inaccurate.  The  basic  salts  do  not  blacken  on  boiling 
except  in  the  presence  of  an  excess  of  alkali.  Werner’s 
formulation  of  these  substances  as  the  normal  salts 
of  a  hypothetical  hcxol-cupric  base  is  shown  to  be 
open  to  objection.  E.  E.  Walker. 

Reaction  provinces.  I.  W.  P.  Jorissen  (Chem. 
Weekblad,  1926,  23,  79 — 82). — The  extent  to  which 
reaction  occurs  between  three  substances,  of  which 
one  or  more  pairs  or  all  three  can  enter  into  mutual 
reaction,  may  be  conveniently  represented  by  means 
of  triangular  diagrams,  in  which  the  intersections  of  the 
sides  represent  respectively  100%  of  each  constituent. 
Several  cases  already  investigated  are  illustrated  by 
this  method,  which  is  very  convenient  for  stating 
concisely  explosive  limits  in  mixtures  of  gases,  in 
systems  of  two  gases  with  one  solid  etc.  S.  I.  Levy. 

Dissociation  and  specific  heats  of  chlorine  and 
hydrogen  chloride  at  high  temperatures.  K. 
Worn  and  W.  Kadow  (Z.  physikal.  Chem.,  1925, 
118,  460—474;  cf.  Z.  Elektrochem.,  1924,  30,  36; 
A.,  1924,  ii,  600). — Values  already  obtained  for  the 
molecular  heat  and  heat  of  dissociation  of  chlorine 
have  been  confirmed  by  a  modified  method  of  calcul¬ 
ation.  The  authors  have  also  made  a  further  series 
of  experiments,  similar  to  those  previously  made  but 
differing  in  regard  to  the  composition  of  the  explosion 
mixtures.  From  these,  the  dissociation  constants  of 


hydrogen  chloride  between  2055°  and  2603°  Abs. 
have  been  derived,  with  a  maximum  error  of  d^O-22 
in  log  Kncl.  The  values  agree  satisfactorily  with 
those  derived  from  the  extrapolation  of  equilibrium 
data  at  the  ordinary  temperature.  L.  F.  Gilbert. 

Thermal  dissociation  of  sodium  carbide. 

E.  W.  Guernsey  and  M.  S.  Sherman  (J.  Amer. 
Chem.  Soc.,  1926,  48,  140— 146).— When  sodium 
carbide  is  heated,  any  free  sodium  formed  is  present 
in  the  gas  phase  only.  The  dissociation  pressure  p 
has  been  measured  at  600°,  650°,  and  700°,  and  is 
represented  approximately  by  the  equation  log  p— 
9059—6609 /T,  where  T  is  the  temperature  (Abs.). 
It  reaches  the  value  760  mm.  at  about  800°,  so  that 
any  sodium  carbide  formed  as  a  step  in  the  fixation 
of  nitrogen  as  cyanide  (A.,  1925,  ii,  889),  for  which 
temperatures  above  900°  are  required,  can  exist  only 
in  the  gas  phase.  Approximate  determinations  show 
that  the  carbide  in  the  gas  phase  is  largely  dissociated 
at  700°.  R.  Cuthill. 

Electrical  conductivities  of  hydrogen  chloride 
and  potassium  chloride  in  water  and  acetone- 
water  mixtures.  T.  K.  Brownson  and  F.  M.  Cray 
(J.C.S.,  1925,  127,  2923— 2935).— The  electrical  con¬ 
ductivities  of  hydrogen  chloride  and  potassium 
chloride  have  been  measured  over  a  wide  range  of 
dilutions  at  20°  and  25°  in  acetone-water  mixtures 
containing  5 — 100%  of  water  by  volume.  A 
thermionic  valve  oscillator  was  used  as  a  source  of 
alternating  current,  and  platinised  platinum  was  used 
for  the  electrode,  as  it  was  shown  that  no  error  was 
introduced  through  catalytic  action  of  the  platinum 
on  the  acetone.  The  equivalent  conductivity  of 
hydrogen  chloride  at  infinite  dilution  falls  sharply 
to  a  minimum  in  the  solvent  containing  about  85% 
of  acetone.  At  finite  dilutions  up  to  about  10,000 
the  equivalent  conductivity  falls  throughout  as  the 
acetone  content  increases,  owing  to  the  superimposed 
effect  of  the  decreasing  degree  of  ionisation.  The 
equivalent  conductivity  of  potassium  chloride  at 
infinite  dilution  falls  to  a  well-defined  minimum  in 
the  solvent  containing  approximately  40%  by  volume 
of  water,  but  at  other  dilutions  this  is  shifted  owing 
to  changes  in  the  degree  of  dissociation  and  dis¬ 
appears  in  the  more  concentrated  solutions.  The 
influence  of  temperature  on  the  degree  of  dissociation 
is  more  marked  the  higher  the  acetone  content  and 
the  greater  the  concentration  of  the  electrolyte.  The 
Ostwald  dilution  law  does  not  hold  fully  in  any 
acetone-water  mixture  investigated,  but  the  diverg¬ 
ences  decrease  as  the  proportion  of  acetone  increases. 

E.  E.  Walker. 

Electrode  capacity  and  resistance  of  electro¬ 
lytes  for  a  wide  range  of  frequencies.  B.  B. 
Banerji  (Trans.  Faraday  Soc.,  Jan.,  1926,  advance 
proof). — The  variation  of  the  electrode  capacity  and 
the  cell  resistance  with  the  frequency  of  the  alternat¬ 
ing  current  has  been  examined  in  cells  of  very  small 
capacity,  using  silver,  cadmium,  and  nickel  electrodes 
in  solutions  of  their  respective  salts.  At  constant 
current  intensity,  the  frequency  was  varied  from 
170  to  14,500  cycles  per  sec.,  and  the  observed 
results  agree  well  with  the  formula  y—  (a+px)/(x-f  y), 
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where  x  is  the  square  of  the  frequency,  y  the  capacity 
of  the  cell,  and  a,  B,  and  y  are  constants.  The 
relation  may  be  accounted  for  by  assuming  that  the 
electrodes  act  as  condensers,  one  condenser  being  due 
to  a  Helmholtz  double  layer  with  fairly  heavy  leak 
and  the  other  to  concentration  changes  by  ionic 
transport  with  a  slight  leak.  The  thickness  of  the 
double  layer  calculated  on  this  assumption  from  the 
observed  capacity  agrees  well  with  the  value  found 
by  other  methods.  The  observed  resistance  of  the 
cell  varies  with  the  frequency,  decreasing  in  one 
series  from  239  to  130  ohms  as  the  frequency  is 
increased  from  170  to  14,500  cycles  per  sec.,  but  after 
correction  for  the  extra  resistance  of  the  electrodes 
on  the  theory  of  a  double  condenser  effect,  a  constant 
electrolytic  resistance  is  obtained,  which  agrees 
moderately  well  with  the  accepted  value.  An  arrange¬ 
ment  is  described  by  which  the  harmonics  can  be 
eliminated  from  the  alternating  current  generated  by 
a  triode  valve.  F.  G.  Soper. 

Passage  of  metallic  ions  through  liquid 
dielectric  media.  W.  Kusnetzov  and  W.  Kudr- 
javzeva  (Mitt,  wiss.-tech.  Arb.  Republ.  [Russ.], 
1924,  13,  7 — 8;  from  Chem.  Zentr.,  1925,  II,  386; 
cf.  this  vol.,  248).— A  current  was  passed  for  a  long 
period  through  a  cell  consisting  of  copper|copper 
sulphate  in  water|toluene|copper.  Although  there 
was  an  appreciable  passage  of  current,  the  weight  of 
the  electrode  in  toluene  was  unchanged.  The  trans¬ 
port  in  toluene  must  therefore  have  been  effected  by 
toluene  ions,  the  toluene  being  impervious  to  external 
ions.  The  fall  of  potential  was  located  principally  in 
a  layer  0-5  mm.  thick  at  the  interface  of  the  phases, 
where  a  metallic  precipitate  was  slowly  formed  due 
to  the  neutralisation  of  the  metallic  ions  by  the  ions 
of  the  dielectric  medium.  Ultra-violet  radiation  was 
without  effect  on  the  potential  of  an  amalgamated 
zinc  electrode.  G.  W.  Robinson. 

Application  of  the  osmotic  theory  of  Nernst 
to  non-aqueous  solutions.  A.  E.  Brodsky  (Z. 
Elektrochem.,  1926,  32,  5 — 6). — The  influence  of 
dilution  on  the  E.M.F.  of  combinations  of 
Hg|Hg2Cl2,KCl  and  Hg|Hg2Br2,KBr  electrodes  and 
of  concentration  cells  of  these  electrodes  has  been 
studied  in  50-01%  ethyl  alcohol  (at  16-5 — 17-0°), 
absolute  methyl  alcohol  (at  13-2 — 13-5°),  and  water 
(at  14-5 — 15°).  The  results  are  compared  with 
those  calculated  from  Nernst’s  osmotic  theory  and 
are  discussed.  N.  H.  Hartshorne. 

Solubility  product  of  mercury  halides  in  water. 
A.  E.  Brodsky  and  J.  M.  Scherschewer  (Z.  Elektro¬ 
chem.,  1926,  32,  1 — 4). — From  measurement  of  the 
E.M.F.  of  cells  of  the  type  Hg|Hg2(NO3)2(c0)|saturated 
KN03|KX(c),Hg2X2|Hg,  where  X  is  either  Cl  or  Br, 
the  solubility  products  of  mercurous  chloride  and 
bromide  have  been  calculated  at  temperatures  vary¬ 
ing  from  11°  to  26-5°.  Although  the  results  are  not 
in  agreement  with  those  of  previous  workers,  it  is 
claimed  that  they  are  accurate  because  the  E.M.F. 
of  the  cell  Hg|Hg2Cl2,KCl|KBr,Hg2Br2|Hg  calculated 
from  them  agrees  with  that  observed  experimentally 
by  Bugarsky  (A.,  1897,  ii,  307).  The  solubility  pro¬ 
duct  of  mercurous  iodide  is  also  deduced. 

N.  H.  Hartshorne. 


Temperature  coefficients  of  reference  elec¬ 
trodes.  L.  J.  Bircher  and  G.  D.  Howell  (J.  Amer. 
Chem.  Soc.,  1926,  48,  34— 10).— The  method  used  by 
Fales  and  Mudge  (A.,  1921,  ii,  79)  has  been  applied 
to  cells  of  the  type  (Pt)H2|H2S04(nAT),Hg2S04|Hg, 
and  the  following  values  obtained  for  the  temperature 
coefficient :  H2lH2SO4(0-lAr),  -0-00027  ;  H2|H„S04(A7), 
-0-00043;  H2S04(0-liV),Hg2S04|Hg,  +0-00028; 

H2S04(A7),Hg2S04|Hg,  +0-00030.  R.  Cuthill. 

Hydrogen  electrode  studies  of  the  precipit¬ 
ation  of  basic  chromates,  borates,  and  carbon¬ 
ates.  H.  T.  S.  Britton  (J.C.S.,  1926,  125—147).— 
The  relations  involved  in  the  precipitation  of  the  basic 
chromates,  borates,  and  carbonates  of  thorium, 
aluminium,  chromium,  beryllium,  and  zinc,  the  basic 
chromates  of  neodymium,  samarium,  yttrium,  cobalt, 
and  nickel,  and  the  basic  carbonates  and  borates  of 
zirconium,  manganese,  and  magnesium  have  been 
examined  by  a  hydrogen  electrode  titration  method. 
Precipitates  are  formed  at  the  same  pB  as  is  required 
for  the  precipitation  of  the  corresponding  hydroxides 
(A.,  1925,  ii,  1203,  1204),  but  delayed  precipitation 
occurs  with  the  borates  of  zirconium  and  thorium  and 
the  basic  carbonate  of  zirconium.  The  ability  of  the 
precipitant  to  produce  this  critical  pu  determines  the 
precipitation  of  these  metals  as  basic  salts ;  in  cases 
where  this  value  is  only  just  attained,  precipitation 
is  incomplete  and  in  extreme  cases  is  apparent  only 
as  an  opalescence.  Individual  cases  are  discussed  at 
length,  and  the  conditions  for  the  precipitation  of 
normal  salts  considered.  The  action  of  potassium 
chromate  in  precipitating  basic  salts  may  be  explained 
from  considerations  of  the  dissociation  of  chromic  acid 
with  formation  of  hydrochromate  ions  (A.,  1924,  ii, 
704).  J.  S.  Carter. 

Measurements  with  the  quinhydrone  electrode. 
K.  Linderstrbm-Lang  (Compt.  rend.  Trav.  Lab. 
Carlsberg,  1925, 16,  [3],  1 — 24). — New  determinations 
of  the  E.M.F.  of  the  cell  Pt,  quinhydrone,  experi¬ 
mental  liquid,  H2  (1  atm.),  Pt  have  been  made  at  18°, 
with  special  reference  to  the  disturbing  influences  of 
electrolytes  and  proteins.  The  extrapolated  value 
i?= 0-70475 +0-00005  volt  is  obtained  for  pure  water. 
The  somewhat  divergent  values  previously  obtained 
when  electrolytes  are  present  are  attributable  to  the 
salting-out  effect  on  quinol  and  benzoquinone. 
The  depressing  influence  of  potassium  chloride  and 
sodium  chloride,  although  slightly  greater  than  that 
calculated  from  solubility  measurements,  is  due  to 
this  cause,  divergences  being  attributed  to  experi¬ 
mental  error.  The  influence  of  ammonium  sulphate 
is  in  the  opposite  direction,  measurements  of  P.D. 
and  of  solubility  being  recorded  in  each  of  the  three 
cases.  Results  for  acid  casein,  egg-albumin,  and 
serum-albumin  are  also  given,  special  difficulties  in 
obtaining  constant  P.D.,  which  are  partly  attributed 
to  electrode  poisoning,  being  found  in  the  latter  case. 
The  casein  error  in  acid  solution  is  small  and  inde¬ 
pendent  of  hydrogen-ion  concentration,  whilst  in 
alkaline  solution  a  constant  P.D.  is  not  obtained  unless 
measured  immediately  after  adding  the  quinhydrone. 
Egg-albumin  and  especially  serum -albumin  give  larger 
deviations,  which  vary  with  concentration  of  protein 
and  of  hydrogen  ions.  The  effects  are  opposite  in 
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sign  in  the  two  cases,  the  serum-albumin  error  being 
positive,  like  that  of  ammonium  sulphate.  The 
alteration  in  P.D.  is,  in  general,  approximately  pro¬ 
portional  to  the  concentration  of  the  substance 
producing  it.  Correction  table3  are  given  for  hydro¬ 
chloric  acid  and  the  substances  mentioned  above,  by 
means  of  which  the  various  disturbing  factors  may  be 
compensated.  The  correction  appears  as  an  additive 
term  Q  in  the  formula  for  pn,  viz.,  pn=[(0-36675— IJs)/ 
O0577J+Q,  where  EK  is  the  E.M.F.  (corr.)  of 
the  element  Pt,  quinhydrone,  experimental  liquidj 
3'5N-KC1|0-1A7-KC1,  calomel  electrode  at  IS0. 

C.  H.  D.  Clark. 

Potential  distribution  in  a  layer  of  a  liquid 
dielectric  medium.  W.  Kusnetzov  (Mitt,  wiss.- 
tech.  Arb.  Republ.  [Russ.],  1924,  13,  6;  from  Cliem. 
Zentr.,  1925,  II;  385 — 386). — The  fall  of  potential 
between  two  parallel  flat  electrodes  is  linear.  In 
castor  oil,  toluene,  oil  of  turpentine,  liquid  “  vaseline,” 
and  petroleum  the  fall  of  potential  is  confined  to  the 
vicinity  of  the  electrodes,  so  that  the  potential  is 
constant  in  the  body  of  the  medium.  The  P.D.  used 
was  55 — 8200  volts  with  electrodes  at  a  distance  of 
16 — 31  mm.  G.  W.  Robinson. 

Influence  of  acetonitrile  on  the  electroendos- 
motic  movement  of  liquids.  0.  Arnd  (Biochem. 
Z.,  1926, 166,  414 — 423). — The  electrokinetic  potential 
£  is  dependent  on  the  non-electrolyte  content  of  the 
solution.  With  increasing  concentration  of  aceto¬ 
nitrile  (up  to  M/8)  in  M /1000-potassium  chloride,  £ 
decreases  from  50-6  to  34-7 ;  with  further  increase  of 
the  concentration  (up  to  31),  it  rises  slightly  to  a 
limiting  value  (37-1).  This  change  is  due  not  merely 
to  the  size  of  the  dielectric  constant  of  the  non- 
electrolyte,  but  also  to  its  chemical  constitution  and 
its  ease  of  absorption  (cf.  A.,  1922,  ii,  342). 

P.  W.  Clutterbuck. 

Passivity  of  zinc  dust  in  the  alkaline  reduction 
of  nitro-compounds.  V.  A.  Izmailski  and  V.  N. 
Kolpenski  (Russian  J.  Chem.  Ind.,  1925,  1,  No.  4, 
31 — 32). — The  temporary  passivity  of  zinc  dust 
employed  to  reduce  nitro-compounds  may  be  pre¬ 
vented  by  the  preliminary  treatment  of  the  zinc  with 
alkali  hydroxide.  The  phenomenon  is  due  to  the 
occlusion  on  the  surface  of  the  metal  of  molecules 
of  a  gas,  evidently  hydrogen,  possibly  with  formation 
of  zinc  hydride.  T.  H.  Pope. 

Electrolysis  of  oxides  dissolved  in  boric  acid 
or  in  borates.  Andrieux  (Compt.  rend.,  1926, 
182,  126 — 127). — The  electrolyte  was  fused  in  a 
carbon  crucible  serving  as  an  electrode,  the  other 
being  a  hollow,  water-cooled,  carbon  or  iron  rod, 
which  could  be  lowered  vertically  into  the  molten 
electrolyte.  In  the  case  of  anhydrous  borax,  the 
electrolyte  was  maintained  at  900°,  and  the  iron 
cathode  cooled  below  880°,  the  b.  p.  of  sodium.  On 
withdrawing  the  cathode  slowly  from  the  fused  mass, 
it  was  found  to  be  coated  with  (1)  a  layer  of  pure 
sodium,  (2)  a  layer  of  sodium  mixed  with  boron, 
(3)  a  thin  layer  of  boron,  and  (4)  a  layer  of  solidified 
electrolyte.  If  the  borax  contained  oxides  such  as 
alumina  or  calcined  beryllia,  reduction  of  the  electro¬ 
lyte  by  sodium  was  almost  completely  prevented. 


whilst  by  raising  the  temperature  above  the  b.  p.  of 
sodium,  boron  only  was  obtained. 

L.  L.  Bircumshaw. 

Electrolytic  deposition  of  carbonaceous  iron 
from  its  complex  compounds  with  organic  acids. 
H.  Schmidt  (Z.  Elektrochem.,  1926,  32,  33 — 41). — 
The  electrolytic  deposition  of  carbon  along  with  the 
iron  from  solutions  of  complex  citrates,  tartrates, 
succinates,  oxalates,  formates,  acetates,  and  car¬ 
bonates  of  this  metal  has  been  studied.  It  is  in  all 
cases  a  similar  process,  and  is  dependent  on  the 
cathode  potential,  or  the  cathodic  current  density, 
and  on  the  percentage  current  yield  of  the  iron.  The 
carbon  is  present  ohiefly  in  a  form  decomposable  by 
dilute  acids  with  evolution  of  gaseous  carbon  com¬ 
pounds.  Neither  decomposition  voltage  experiments 
nor  analyses  of  the  electrolyte  surrounding  the  cathode 
after  long  electrolysis  have  shown  the  presence  of 
unknown  ions,  e.g.,  ionised  carbon,  or  of  decom¬ 
position  products  other  than  a  slight  reduction 
observed  with  the  oxalate  and  formate  solutions,  and 
formic  acid  detected  in  the  succinate  solution.  The 
observations  are  discussed.  N.  H.  Hartshorne. 

Mercury  cathodes  in  electrolytic  oxidation 
processes.  I.  Stscherbakov  (Z.  Elektrochem., 
1925,  31,  617 ;  cf.  A.,  1925,  ii,  979). — The  auxiliary 
iron  cathode  required  in  preparing  chloroform  electro- 
lytically  must  be  confined  within  a  diaphragm. 
Alternatively,  an  unprotected  platinum  cathode  may 
be  used  if  a  little  chromate  be  added  to  the  electrolyte. 
The  mercury  cathode  method  lends  itself  well  to  the 
preparation  of  perchromates.  In  all  cases,  consider¬ 
ably  higher  current  densities  than  those  previously 
mentioned  may  be  applied.  W.  A.  Caspari. 

Cathodic  pulverisation  of  alloys.  J.  Mazur 
(Bull.  Acad.  Polonaise,  1925,  A,  81 — 92). — A  study 
of  the  effect  of  cathodic  pulverisation  on  pure  metals 
and  on  alloys  of  different  types  shows  that  this  is 
the  same  as  that  obtained  by  the  action  of  an  acid 
on  the  polished  metal.  Layers  of  deposit,  when 
produced  on  surfaces  of  quartz,  mica,  and  platinum, 
possess  a  crystalline  and  cellular  structure.  Although 
crystals  are  not  produced  from  electrolytic  copper 
under  ordinary  conditions,  these  are  obtained  when 
pulverisation  takes  place  at  the  temperature  of  liquid 
air.  Alloys  of  cadmium  and  bismuth,  which  do  not 
form  mixed  crystals,  give  deposits  the  composition 
of  which  differs  from  that  of  the  original  alloy.  The 
composition  of  the  deposit  is  said  to  depend  on  the 
area  of  each  metal  exposed  on  the  cathodic  surface. 
The  mechanism  of  transport  is  discussed,  and  the 
author  concludes  that  the  electric  field  causes  vaporis¬ 
ation  of  the  metal,  which  then  condenses  on  cooler 
parts  of  the  apparatus,  the  crystals  forming  and 
growing  on  the  new  support,  mechanical  disintegration 
of  the  surface  being  a  different  phenomenon.  Photo¬ 
micrographs  of  cathodic  surfaces  after  pulverisation 
and  of  the  deposited  layers  are  reproduced  in  support 
of  the  contentions  raised.  C.  H.  D.  Clark. 

Limits  of  inflammability  of  mixtures  of 
methane  and  air.  M.  J.  Burgess  and  R.  V. 
Wheeler.— See  B.,  1926,  114. 
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Influence  of  water  vapour  and  hydrogen 
chloride  on  the  velocity  of  decomposition  of 
ammonia.  A.  Schmidt. — See  B.,  1926,  87. 

Absorption  of  hydrogen  in  potassium  vapour 
arcs.  R.  D.  Rusk  (Phil.  Mag.,  1926,  [vii],  1,  97 — 
109). — The  rate  of  absorption^  of  hydrogen  in  the 
potassium  vapour  arc  at  200°  and  at  initial  pressures 
of  about  1  mm.  has  been  obtained  as  a  function  of 
the  arc  potential.  The  experimental  tube  contained 
a  coated  platinum  filament,  which  served  as  cathode, 
a  nickel  anode,  and  a  side  tube  with  constrictions  for 
filling  with  potassium.  The  rate  of  absorption  of  the 
hydrogen  was  obtained  from  observations  of  the 
change  in  pressure,  measured  by  means  of  a  McLeod 
gauge.  Careful  purification  of  the  potassium  was 
essential.  The  thermal  effect  of  the  filament  caused 
some  absorption  of  hydrogen,  for  which,  where 
necessary,  a  correction  was  applied.  No  absorption 
due  to  the  arc  occurred  at  potentials  less  than  16  volts, 
but  for  higher  voltages  the  rate  of  absorption  increased 
rapidly  with  increasing  potential.  Experiments  at  a 
high  constant  voltage  and  at  temperatures  from  40° 
to  180°  gave  an  increasing  rate  of  absorption  roughly 
proportional  to  the  vapour  density  of  the  potassium. 
The  absorption  is  due  to  the  formation  of  an  active 
type  of  hydrogen  which  combines  with  the  potassium 
to  give  potassium  hydride.  This  active  hydrogen, 
which  is  not  formed  at  less  than  16  volts,  is  probably 
atomic  hydrogen,  produced  from  charged  molecules 
by  secondary  collisions.  The  absorption  of  hydrogen 
by  potassium  at  higher  temperatures,  in  the  absence 
of  the  arc,  is  due  to  the  presence  of  atomic  hydrogen 
produced  by  ordinary  thermal  dissociation. 

A.  B.  Manning. 

Unimolecularity  of  the  inversion  process. 
S.  W.  PennycUiok  (J.  Amer.  Chem.  Soc,,  1926,  48, 
6 — 19). — The  use  of  accurate  methods  of  determining 
zero  time  readings  in  the  inversion  of  sucrose  and  the 
taking  into  account  of  mutarotation  effects  (A.,  1924, 
i,  1287)  show  that  the  velocity  coefficient  calculated 
on  the  assumption  of  a  unimolecular  reaction  increases 
slowly  with  the  time.  The  very  large  increases  ob¬ 
served  by  Fales  and  Morrell  (A.,  1922,  ii,  832),  using 
strong  acids  as  catalysts,  are  probably  due  to  experi¬ 
mental  error,  F.  p.  experiments  give  qualitatively 
similar  results.  It  is  suggested  that  the  catalytic 
action  of  acids  is  due  to  hydrogen  ions  increasing  the 
number  of  active  water  molecules.  The  observed 
increase  in  velocity  coefficient  is  ascribed  to  increase 
in  the  activity  of  the  hydrogen  ions  during  inversion 
(cf.  Taylor  and  Bomford,  A.,  1924,  i,  1286),  and  to 
removal  of  water  by  the  reaction.  Accordingly,  the 
relation  dxjdt—k  [sucrose  molecules  per  molecule  of 
water]  [H‘  activity]  is  proposed.  R.  Cuthill. 

Action  of  boric  acid  on  alkali  carbonates  in 
solution.  B.  L.  Vanzetti  (Gazzetta,  1925,  55, 
939 — 944;  cf.  A.,  1925,  ii,  421). — Quantitative 
measurements  of  the  action  of  boric  acid  on  a  boiling 
solution  of  sodium  carbonate  show  that  the  reaction 
proceeds  almost  to  completion  if  the  carbon  dioxide 
is  removed  by  a  current  of  hydrogen.  The  velocity 
of  the  reaction  is  practically  equal  to  that  of  the 


analogous  reaction  between  arsenious  acid  and  sodium 
carbonate,  the  velocity  coefficients  calculated  for  a 
unimolecular  reaction  being  about  8-0  in  each  case. 
It  is  suggested  that  the  reaction  proceeds  according 
to  the  equations  H3B03+HC03'==H2B03'-f-H2C03 ; 
H2C03— H20+C02.  The  equality  of  the  velocities 
of  the  reactions  with  boric  and  arsenious  acids  is 
thus  attributable  to  the  equality  of  their  ionisation 
constants.  F.  G.  Tryhorn. 

Influence  of  carbon  rings  on  the  velocity  of 
reactions  involving  their  side-chains.  I. 
Hydrolysis  of  cyclic  and  open-chain  malonic 
esters.  R.  Gane  and  C.  K.  Ingold  (J.O.S.,  1926, 
10 — 17). — Variation  in  the  angle  between  two  valencies 
of  a  carbon  atom  affects  the  readiness  with  which 
groups  attached  to  these  valencies  interact  (Beesley, 
Ingold,  and  Thorpe,  ibid.,  1915, 107,  1080 — 1106,  and 
later  papers;  Ingold,  ibid.,  1921,  119,  305 — 329,  and 
later) ;  the  smaller  the  angle,  the  more  readily  inter¬ 
action  takes  place.  That  the  independent  action  of 
these  groups  on  some  external  reagents  carries  with 
it  a  decreasing  tendency  to  reaction  is  proved  by 
determinations  of  the  relative  rates  of  hydrolysis  by 
alkalis  of  a  series  of  cyclic  malonic  esters.  Points 
connecting  the  logarithms  of  the  initial  velocities  of 
hydrolysis,  under  identical  conditions  of  temperature 
and  concentration,  and  the  calculated  angle  between 
the  valencies  of  the  carbon  atom  in  question,  lie  on  a 
smooth  curve,  both  for  the  cyclic  malonic  esters  and 
the  gem-dimethyl  ester.  The  indicated  value  of 
105-3°  for  the  angle  between  the  valencies  of  the 
central  carbon  atom  joined  to  the  carbethoxyl  groups 
in  tho  gem-dimethyl  ester  is  unexpectedly  low. 

The  rates  of  hydrolysis  of  some  open-chain  tauto¬ 
meric  malonic  esters  were  also  observed  in  view  of  the 
theory  of  amido  formation  by  the  action  of  aqueous 
ammonia  on  esters  advanced  by  Fischer  and  Dilthey 
(A.,  1902,  i,  269 ;  cf.  Ingold,  Sako,  and  Thorpe, 
J.C.S.,  1922,  121,  1177),  in  which  a  process,  possibly 
auxiliary  only,  involving  a  tautomeric  hydrogen  atom 
is  formulated  instead  of  a  direct  action  by  ammonia 
on  the  carbethoxyl  group,  influenced  possibly  by 
spatial  conditions.  The  initial  rates  of  hydrolysis  of 
the  tautomeric  malonic  esters  (monomethyl,  mono¬ 
ethyl,  mono-?i-propyl)  were,  however,  found  to  be 
more  rapid  than  the  steric  theory  allows,  and  although 
the  influence  of  the  various  alkyl  groups  was  observed, 
the  operation  of  an  additional  mechanism  involving 
a  tautomeric  hydrogen  atom  is  considered  probable. 
Ethyl  j’sopropylmalonate  hydrolyses  more  slowly, 
whilst  ethyl  malonate  hydrolyses  extremely  rapidly. 

W.  M.  Colles. 

Atmospheric  oxidation.  II.  Kinetics  of 
oxidation  with  sodium  ferro-pyrophosphate. 
J.  H.  C.  Smith  and  H.  A.  Spoehr  (J.  Amer.  Chem. 
Soc.,  1926,  48,  107—112;  cf.  ibid.,  236).— Velocity 
measurements  show  that  the  oxidation  of  sodium 
ferro-pyrophosphate  or  of  potassium  arsenite  in 
presence  of  this  substance  as  catalyst  is  a  process 
of  autoxidation  (cf.  Manchot,  A.,  1901,  ii,  549).  The 
catalysed  oxidation  of  sodium  sulphite  seems  to 
involve  a  purely  catalytic  eSect  in  addition. 

R.  Cuthill. 
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Catalysis.  A.  Mittasoh  (Ber.,  1926,  59,  [J3], 
13 — 36). — A  lecture  delivered  before  the  German 
Chemical  Society.  H.  When. 

Dynamics  of  surface  action  in  closed  vessels. 
F.  H.  Constable  (Nature,  1926,  117,  230—231). — 
An  extension  to  the  dynamics  of  catalytic  decom¬ 
position  in  closed  vessels  of  the  theoretical  treatment 
describing  the  effect  of  diluent  gases  and  vapours 
on  the  initial  stages  of  catalytic  action  (A.,  1925,  ii, 
983).  The  decomposition  of  nitrous  oxide  and 
ammonia  by  platinum,  and  the  dehydrogenation  of 
ethyl  alcohol  by  copper  in  closed  vessels  give  results 
in  agreement  with  the  general  relation  derived;  the 
relation  is  obtained  without  assuming  that  the 
surface  is  saturated.  A.  A.  Eldridge. 

Catalytic  combustion.  II.  Union  of  carbon 
monoxide  and  oxygen  in  contact  with  nickel, 
copper,  and  their  oxides.  W.  A.  Bone  and  G.  W. 
Andrew  (Proc.  Roy.  Soc.,  1925,  A,  110,  16 — 34). — 
After  treatment  with  carbon  monoxide,  nickel  becomes 
covered  with  a  highly  reactive  surface  film  of  nickel 
carbonyl,  or  possibly  oxycarbonyl,  which  is  unaltered 
by  prolonged  treatment  in  a  vacuum  at  375°.  Copper 
forms  a  similar  surface  film,  which  is,  however,  very 
unreactive.  Experiments  with  nickel  oxide  at  150° 
showed  that  the  catalytic  effect  was  unattended  by 
any  appreciable  reduction  of  the  oxide,  and  even  in 
the  absence  of  oxygen  the  reduction  was  negligible. 
The  oxidising  effect  of  the  surface  is  due  to  an  activated 
oxygen  film,  and  the  same  conclusion  was  reached 
using  copper  oxide  at  165°.  It  is  concluded  that, 
certainly  for  copper  and  probably  also  for  nickel,  the 
real  catalytic  combination  does  not  necessarily  involve 
any  intermediate  oxide  or  carbonyl  formation,  but 
only  the  occlusion  of  the  respective  gases.  The 
evidence  in  the  case  of  the  oxides  is  regarded  as 
conclusively  against  the  theory  of  alternating  reduc¬ 
tions  and  re-oxidations  of  the  surface. 

F.  G.  Soper. 

Immobile  groups  of  atoms  with  strong 
specific  external  fields  as  the  cause  of  catalytic 
activity.  F.  H.  Constable  (Proc.  Roy.  Soc.,  1926, 
A,  110,  283—301;  cf.  A„  1925,  ii,  311,  804,  881).— 
Copper  surfaces  prepared  by  electrolytic  deposition, 
by  reduction  of  ammoniacal  solutions  of  copper,  or 
by  hammering  or  polishing  copper  foil  or  gauze, 
were  inactive  as  catalysts  in  the  decomposition  of 
ethyl  alcohol  at  temperatures  up  to  370°,  Active 
surfaces  were  produced  by  the  rapid  condensation 
of  copper  vapour,  by  the  violent  agitation  of  the 
atoms  in  an  inactive  surface  at  820°  (by  passage  of 
ammonia),  by  the  reduction  of  cuprous  or  cupric 
oxide,  or  by  the  thermal  decomposition  of  organic 
copper  salts  in  a  rapid  stream  of  indifferent  gas. 
The  reaction  velocity  was  determined  over  a  range 
of  temperatures  between  200°  and  300°  for  the  active 
surfaces,  and  the  heat  of  activation  calculated.  With 
the  exception  of  metal  activated  by  ammonia,  and 
copper  heated  in  a  stream  of  alcohol  above  280°, 
when  the  surface  is  rapidly  poisoned  by  the  reaction 
products,  all  these  preparations  showed  very  nearly 
the  same  surface  activity  and  the  same  temperature 
coefficient  of  activity.  The  activity  is  assumed  to  be 


due  to  the  existence  of  groups  of  atoms  in  the  surface 
in  a  state  of  strain.  The  external  field  of  force  of 
such  a  group  produces  such  strains  in  the  adsorbed 
molecules  that  chemical  reaction  occurs  at  a  measur¬ 
able  rate.  In  electrodeposition,  or  in  the  chemical 
deposition  of  copper  from  solution,  the  basic  space 
lattice  is  already  present  and  the  slow  arrival  of  the 
copper  atoms  enables  them  to  fit  into  the  regular 
structure,  making  the  external  field  and  consequently 
the  catalytic  activity  small.  A.  B.  Manning. 

Catalytic  activation  of  titania.  W.  A.  Rtr disili. 
and  C.  J.  Engelder  (J.  Physical  Chem.,  1926,  30, 
106 — 113;  cf.  Bischoff  and  Adkins,  A.,  1925,  ii, 
568). — The  factors  which  influence  the  activity  of 
titania  catalysts  in  the  decomposition  of  ethyl  alcohol 
have  been  examined.  These  catalysts  differ  widely 
in  their  specificity  towards  the  two  reactions  CgHg'OH 
->H2+CH3-CHO  and  C2H5-OH  ->  C2H.,+H,0,  and 
the  treatment  which  they  undergo  during  their 
preparation  has  a  marked  effect  on  the  extent  and 
nature  of  the  decomposition.  The  pre-heated  vapour 
of  ethyl  alcohol  was  passed  at  a  uniform  rate  over  the 
catalyst  heated  at  350°,  and  the  volume  and  composi¬ 
tion  of  the  gas  evolved  were  determined.  The 
catalysts  were  prepared  from  titanium  potassium 
oxalate  as  the  starting  point,  with  variations  in  the 
procedure  for  obtaining  the  oxide,  after  a  first  pre¬ 
cipitation  of  titanium  hydroxide  with  ammonia. 
The  activity  of  the  catalyst  decreases  with  an  increase 
in  the  temperature  of  ignition  of  the  hydroxide,  after 
350°,  and  there  is  a  decrease  in  the  production  of 
ethylene.  The  duration  of  ignition  is  of  small 
importance,  for  heating  beyond  a  period  of  1  hr. 
has  little  effect,  and  a  period  of  2  hrs.  is  quite  sufficient 
for  the  preparation  of  an  efficient  catalyst. 

Small  proportions  of  carbon  monoxide  and  dioxide 
are  always  produced,  probably  from  secondary 
decompositions.  The  invariable  formation  of  ethane, 
in  amounts  up  to  36-9%,  is  also  significant. 

The  character  of  the  anion  present  during  the  pre¬ 
cipitation  of  the  titanium  hydroxide  has  an  important 
bearing  on  the  activity.  The  catalysts  prepared  from 
sulphate  and  chloride  solutions,  and  by  hydrolysis, 
are  the  most  active,  particularly  the  last-named. 
Samples  prepared  from  the  sulphate,  and  by  hydro¬ 
lysis,  give  the  highest  percentage  of  ethylene  (dehydr¬ 
ation  of  the  alcohol)  and  the  lowest  percentage  of 
hydrogen.  Reprecipitation  increases  activity,  as 
appears  with  the  catalysts  derived  from  the  oxalate 
direct,  when  the  activity  is  low,  giving  also  the 
lowest  percentage  of  ethylene  and  the  highest  of 
ethane.  Results  with  preparations  from  the  sulphate 
showed  that  thorough  washing  of  the  precipitated 
hydroxide  is  necessary  if  an  active  and  lasting 
catalyst  is  to  be  obtained. 

An  expected  increase  in  activity  accompanies  an 
increase  in  the  degree  of  sub-division,  but  a  finer- 
sized  contact  mass  favours  the  decomposition  of  the 
alcohol  by  dehydration  as  against  dehydrogenation. 
During  comparisons  of  the  relative  stability  of  the 
various  catalysts,  those  prepared  from  the  sulphate 
and  by  hydrolysis  showed  the  greatest  activity  with 
prolonged  use.  The  former  (ignition  temperature 
300°)  remained  very  active  after  10  hrs.’  continuous 
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use.  The  activity  of  some  of  the  other  preparations 
depreciated  slowly  under  these  conditions. 

L.  S.  Theobald. 

Catalysis  in  micro-heterogeneous  systems. 

I.  Decomposition  of  hydrogen  peroxide  by 
colloids.  A.  Galecki  and  (Mlle.)  K.  Bincer  (Bull. 
Acad.  Polonaise,  1925,  A,  93 — 111).— The  activity  of 
various  sols  in  catalysing  the  decomposition  of 
hydrogen  peroxide  is  studied  quantitatively  in 
relation  to  methods  of  sol  formation,  the  influence 
of  alkali,  and  the  sizes  of  particles.  The  velocity 
coefficients  and  times  of  half  chango  are  recorded 
imder  widely  varying  conditions.  The  sols  examined 
fall  into  two  groups,  classed  as  “  active  ”  and  “  in¬ 
active.”  The  inactive  catalysts  show  protective 
action  on  the  active  catalysts.  Of  the  active  class, 
gold  sols  prepared  by  Zsigmondy’s  formaldehyde 
method  cause  more  rapid  decomposition  in  alkaline 
than  in  neutral  solution,  and  show,  in  general,  a 
fairly  sharp  optimum  concentration  of  alkali.  On 
the  other  hand,  gold  sols  prepared  by  DoerinckePs 
method  (A.,  1909,  ii,  896)  do  not  catalyse  in  neutral 
solution,  and  are  classed  as  inactive.  It  is  shown 
that  they  arrest  the  decomposition  by  active  gold 
sols  in  neutral  solution.  Other  members  of  the 
inactive  protective  group  of  the  albumin  type  show 
inappreciable  activity  in  neutral  solution,  and,  in 
alkaline  solution,  are  markedly  less  efficient  than 
active  gold  sols  of  the  same  concentration.  The 
protective  effect  is  less  marked  in  alkaline  than  in 
neutral  solution  (cf.  Groh,  A.,  1915,  ii,  239).  The 
effect  of  size  of  particle  is  studied  by  preparing 
approximately  uniform  sols  by  Westgren’s  condens¬ 
ation  method.  A  linear  relationship  is  found 
between  surface  and  activity,  as  measured  by  the 
velocity  constant.  Sols  prepared  by  the  Gutbier- 
Veradi  method  at  higher  temperatures  show  the 
peculiar  behaviour  recorded  by  Rusznyak  (see  A., 
1914,  ii,  42,  and  following  abstract). 

C.  H.  D.  Clark. 

Catalysis  in  micro-heterogeneous  systems. 

II.  Decomposition  of  hydrogen  peroxide  by  the 
gold  hydrosols  of  Gutbier  and  Verddi.  A.  Galecki 
and  (Mlle.)  I.  Krzeczkovska  (Bull.  Acad.  Polonaise, 
1925,  A,  111 — 127). — The  observation  of  Rusznyak 
that  gold  hydrosols  prepared  at  higher  temperatures 
by  the  Gutbier-Veradi  method  have  smaller  catalytic 
activity  in  decomposing  hydrogen  peroxide,  although 
the  active  surface  is  greater  than  when  the  sols  are 
prepared  at  lower  temperatures,  has  been  investigated. 
It  is  found  that  the  gold  sols  fall  into  two  classes  in 
relation  to  activity,  namely,  those  prepared  (1)  below 
and  (2)  above  50°.  The  first  class  show  normal 
behaviour,  but  the  second  exhibit  the  recorded 
abnormalities.  In  alkaline  solution,  sols  of  the 
second  class  have  no  optimum  concentration  of 
alkali,  and  the  velocity  temperature  coefficient  shows 
a  maximum  between  50°  and  60°.  That  two  definite 
groups  exist  is  confirmed  by  ultra-microscopical 
observations,  by  Ostwald  viscosity  measurements  at 
25°,  and  by  approximate  determinations  of  the 
mobility  of  the  sol  particles  in  an  electric  field.  Sols 
prepared  by  the  above  method  at  about  70°  appear 
to  behave  exceptionally,  and  to  show  behaviour 


characteristic  of  the  first  class.  It  is  concluded  that 
activity  does  not  depend  only  on  the  active  surface 
of  catalyst,  but  also  on  the  nature  of  that  surface, 
as  affected  by  its  method  of  formation. 

C.  H.  D.  Clark. 

Catalytic  formation  of  petroleum  hydro¬ 
carbons  from  fats.  J.  Marctjsson  and  W.  Bauer- 
schafer. — See  B.,  1926,  117. 

Catalytic  decomposition  of  hydrogen  peroxide 
in  a  bromine-bromide  solution.  III.  Inter¬ 
pretation  of  rate  measurements  as  a  function  of 
the  activity  product  of  hydrobromic  acid.  R.  S. 
Livingston  (J.  Amer.  Chem.  Soc.,  1926,  48,  53 — 58 ; 
cf.  A.,  1923,  ii,  747). — By  means  of  the  author’s  new 
activity  data  (this  vol.,  245)  it  has  been  shown 
that  the  steady-state  rate  in  the  above  reaction  in 
all  solutions  (including  those  containing  sulphates)  of 
ionic  strength  less  than  unity  is  given  by  the  empirical 
equation  —  d[H202]/d£==0-043[H202][n'][Br']y2,  where 
y  is  the  activity  coefficient  of  hydrobromic  acid. 
The  steady-state  function  (A.,  1923,  ii,  473)  assumes 
a  much  more  constant  value  if  activities  are  sub¬ 
stituted  for  the  concentrations  of  the  electrolytes 
involved.  R.  Cuthill. 

Catalysis  by  silver  ion  of  oxidation  of  chromic 
salts  by  persulphuric  acid.  Existence  of  ter- 
valent  silver  compounds.  D.  M.  Yost  (J.  Amer. 
Chem.  Soc.,  1926,  48,  152 — 164;  cf.  Marshall,  A.,  1901, 
ii,  156). — The  rate  of  this  reaction  at  25°  and  35°  is 
given  by  the  equation  —  d[S208"]/d£=fc[S208"][Ag']. 
It  therefore  appears  probable  that  the  rate  of  the 
whole  process  is  determined  by  the  velocity  of  the 
slow  reaction  S208"+Ag'=Ag’”+2S04",  this  being 
followed  by  the  rapid  reaction  3Ag'"+2Cr‘”+7H20= 
Cr207"+3Ag'+14H\  In  support  of  this  view,  the 
black  precipitate  produced  when  a  solution  of  a  silver 
salt  and  persulphuric  acid  are  mixed  in  absence  of  a 
reducing  agent  has  been  examined.  This  substance 
has  powerful  oxidising  properties,  readily  oxidising  a 
chromic  salt  to  chromate,  but  appears  to  be  a  higher 
oxide,  not  a  peroxide,  and  analysis  and  measurements 
of  its  oxidising  power  indicate  that  it  is  an  oxide  or 
basic  sulphate  of  tervalent  silver  (cf.  Austin,  J.C.S., 
1911,  99,  262).  R.  Cuthill. 

Method  of  obtaining  iodine,  based  on  electro¬ 
lysis  in  alkaline  solution.  L.  Pisarshevski  and 
S.  Telni. — See  B.,  1926,  88. 

Electrolysis  of  lead  chloride.  R.  Saxon  (Chem. 
News,  1926,  132,  102 — 103). — No  metallic  lead  is 
obtained  by  the  electrolysis  of  hot  aqueous  solutions 
of  lead  chloride ;  addition  of  sucrose,  which  increases 
the  solubility  of  lead  chloride,  results  in  a  deposit 
of  very  finely  divided  metal  which  does  not  adhere  to 
the  cathode.  A.  R.  Powell. 

Electrolytic  production  of  heavy  metals  from 
fused  electrolytes.  I.  Iron.  F.  Sauerwald  and 
G.  Neuendorff. — Sec  B.,  1926,  131. 

Rusting  of  iron.  W.  Kjstiakovski. — See  B., 
1926,  131. 

Electrolytic  deposition  of  metals.  I.  Theory 
of  the  mechanism.  P.  K.  Frolich  and  G.  L. 

Clark. — See  B.,  1926,  131. 
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Electrolytic  deposition  of  metals.  II.  X-Ray 
investigation  of  electrolytic  nickel.  G.  L.  Clark 
and  P.  K.  FbOlich. — See  B.,  1926,  131. 

Chemical  effects  produced  by  resonance 
radiation.  H.  S.  Tayloe,  A.  L.  Maeshall,  and 
J.  R.  Bates  (Nature,  1926,  117,  267). — Hydrogen 
and  oxygen,  with  the  concentration  of  mercury  vapour 
obtained  by  bubbling  the  gases  through  liquid  mercury 
at  the  ordinary  temperature,  combine  rapidly  in  the 
presence  of  the  resonance  radiation  from  the  cooled 
mercury  arc  (cf.  Hirst  and  Ridcal,  this  vol.,  34), 
hydrogen  peroxide  being  a  prior  product  of  reaction, 
particularly  at  high  rates  of  gas  flow.  Mercuric  oxide 
is  also  formed.  No  evidence  could  be  adduced  to 
assign  any  of  the  photosensitised  process  to  a  liquid 
mercury  surface,  variation  in  the  rate  of  reaction  at 
such  a  surface  being  ascribed  entirely  to  variations 
in  the  concentration  of  mercury  vapour  caused  by 
removal  as  mercuric  oxide  and  irregular  renewal  due 
to  skin  effects.  Improvements  in  technique  have 
been  effected.  A.  A.  Eldeidge. 

Photosensitisation  by  optically  excited  mer¬ 
cury  atoms.  The  hydrogen-oxygen  reaction. 
A.  L.  Maeshall  (J.  Physical  Chern.,  1926,  30, 
34 — 46;  cf.  Taylor  and  Marshall,  A.,  1925,  ii,  1078). 
— A  more  detailed  examination  of  the  reaction 
between  hydrogen  and  oxygen  has  been  made  in 
a  quartz  reaction  system,  the  only  light  of  any 
intensity  being  the  resonance  line,  2536  A.,  of  the 
cold  mercury  arc.  The  gases  were  prepared  electro- 
lytically,  passed  over  heated  palladised  asbestos, 
and  dried  over  phosphorus  pentoxide.  Experiments 
at  50°,  with  gas  mixtures  ranging  in  composition 
from  406  mm.  hydrogen  and  148  mm.  oxygen  to 
572  mm.  of  the  former  and  156  mm.  of  the  latter, 
gave  reactions  of  the  same  speed,  the  fall  in  pressure 
being  24-7  mm.  per  min.  The  pressure-time  curves 
show  an  initial  break  at  a  point  corresponding  with 
saturation  with  water  vapour,  and  then  become 
linear.  Curves  of  a  different  character  are  obtained 
when  oxygen  is  in  excess,  the  rate  of  combination 
decreasing  rapidly  as  the  reaction  proceeds.  The 
results  with  mixtures  containing  2  vols.  of  hydrogen 
to  1  vol.  of  oxygen  over  the  temperature  range 
25 — 70°  indicate  that  the  temperature  coefficient 
obtained  is  an  involved  quantity,  depending,  at  least, 
on  two  factors,  viz.,  the  increased  vapour  pressure  of 
mercury  at  the  higher  temperatures  giving  an  increased 
light  absorption,  and  the  increased  yield  per  quantum 
absorbed.  The  close  agreement  of  the  values  obtained 
at  60°  and  70°  seems  to  indicate  that  the  true  tem¬ 
perature  coefficient  will  be  found  nearly  equal  to 
unity.  At  times,  considerable  amounts  of  mercuric 
oxide  are  formed,  especially  at  70°  with  excess  of 
oxygen,  and  this  accounts  for  some  of  the  variability 
found  in  the  rate  between  successive  experiments ; 
similarly  with  the  gradual  deterioration  of  the 
mercury  arc.  In  later  experiments,  with  2  vols.  of 
hydrogen  to  1  vol.  of  oxygen,  the  rate  of  reaction  is 
constant  throughout,  the  final  pressure  in  every  case 
being  the  vapour  pressure  of  water  at  the  temperature 
(50 — 70°)  of  the  experiment. 

The  results  obtained  at  present  favour  the  kinetic 
equation  rf[H20]/<f£=.K2 .  [H2]/{[H2]+[02]}.  From 


energy  considerations,  it  is  probable  that  a  “  chain 
reaction  ”  is  involved,  and  several  possible  mechan¬ 
isms,  unsupported  by  thermal  data,  however,  are 
advanced. 

Previous  kinetic  and  photochemical  studies  of  gas 
reactions  are  summarised.  L.  S.  Theobald. 

Photochemical  formation  of  hydrogen  chloride. 
G.  Kobnfeld  and  H.  Muller  (Z.  physikal.  Chem., 
1925,  118,  476). — Corrigenda  to  a  previous  paper 
(A.,  1925,  ii,  984).  L.  F.  Gilbeet. 

Photochemical  synthesis  of  hydrochloric  acid. 
J.  Cathala  (J.  Chim.  phys.,  1926,  23,  78— 95).— The 
reaction  scheme  has  been  stated  previously  by  the 
author  (A.,  1925,  ii,  812).  It  is  applied  to  explain 
the  results  of  Coehn  and  Tramm  (A.,  1923,  ii,  206)  on 
the  photosynthesis  of  carbonyl  chloride  and  sulphuryl 
chloride.  A.  E.  Mitchell. 

Energy  changes  in  photochemical  reactions  in 
presence  of  iodine.  B.  K.  Mukeeji  and  N.  R. 
Dhae  (Z.  Elektrochem.,  1925,  31,  621 — 625). — The 
reactions  between  iodine  on  the  one  hand  and  potass¬ 
ium  formate,  potassium  oxalate,  ferrous  sulphate,  and 
sodium  nitrite  on  the  other  are  accelerated  principally 
by  light  of  3160 — 4600  A.  The  energy  absorbed 
by  1  mol.  of  iodine  per  second  is  0T,  28,  15,  and 
49  quanta,  respectively.  If  the  reactions  were  uni- 
molecular,  they  would  accord  with  Einstein’s  law  of 
photochemical  equivalence.  The  authors  find,  how¬ 
ever,  that  the  reactions  are  bimolecular,  and  conclude 
that  Einstein’s  law  is  not  obeyed,  probably  because 
the  reactions  are  exothermic.  In  such  cases,  the 
large  amounts  of  energy  liberated  and  its  effects  on 
activation  introduce  complications  which  render  a 
simple  law  inapplicable.  W.  A.  Caspaei. 

Reactions  in  the  presence  of  charcoal.  C. 
Sandonnini  (Atti  R.  Accad.  Lincei,  1925,  [vi],  2, 
427 — 432). — Boiling  0-LY-oxalic  acid  solution  is  not 
measurably  decomposed  by  exposure  for  3  lirs.  to  a 
carbon  arc,  but  10 — 12%  decomposition  is  produced 
in  the  presence  of  0-01%  of  an  uranium  salt.  This 
value  is  reduced  to  6 — 7%  by  the  addition  of  some 
low-temperature  poplar  cbarcoal,  activated  by  steam 
at  850°.  The  decomposition  of  slightly  alkaline 
solutions  of  potassium  p-bromobenzenesulphonate 
was  determined  during  4  hr.  periods  of  darkness  and 
of  illumination  ( a )  in  the  absence  of  catalysts, 
(6)  in  the  presence  of  charcoal,  (c)  in  the  presence 
of  copper,  and  ( d )  in  the  presence  of  both  charcoal 
and  copper.  Without  catalysts,  no  decomposition 
occurred  in  the  dark,  and  less  than  2%  in  the  light. 
In  the  dark  from  0-65%  to  0-95%  decomposition  was 
produced  in  the  presence  of  charcoal,  and,  with 
illumination,  from  2-28%  to  3-21%.  The  corresponding 
values  in  the  presence  of  copper  were  3-78%  to  5-26%, 
and  5-83%  to  7-79%,  and  in  the  presence  of  both  copper 
and  charcoal,  from  10-71%  to  23-70%  decomposition 
in  the  dark,  and  from  14-29%  to  26-28%  in  the  light. 

F.  G.  Teyhoen. 

Properties  of  potassium  mercuric  oxalate. 
N.  Trifonov  (Mit.  wiss.-tech.  Arb.  Republ.  [Russ.], 
1924,  13,  72;  from  Chem.  Zentr.,  1925,  II,  382).— 
Potassium  mercuric  oxalate  is  decomposed  by  water 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


253 


and  by  light.  It  may  be  heated  at  about  110° 
without  decomposition.  G.  W.  Robinson. 

Decomposition  of  potassium  ferrocyanide  by 
light.  G.  Rossi  and  C.  Bocchi  (Gazzetta,  1925,  55, 
876 — 883). — The  influence  of  various  factors  in  the 
decomposition  of  potassium  ferrocyanide  by  exposure 
to  light  has  been  investigated  by  determining  the 
alkalinity  of  the  solutions  of  the  salt  after  exposure 
to  sunlight  or  the  light  of  an  arc  lamp.  Equilibrium 
is  reached  by  a  0-25%  solution  after  exposure  for 
30  min.  to  an  arc  lamp.  By  varying  the  concentration 
of  the  salt,  it  was  found  that,  with  exposures  of 
60  min.,  the  percentage  decomposition  decreased 
from  0-23%  to  0-10%  as  the  concentration  of  the  salt 
decreased  from  7-67  to  3-07  g.  per  100  c.o.  of  solution. 
A  further  decrease  in  concentration  of  the  salt  to 
1-53  g.  resulted  in  a  rise  in  the  decomposition  to 
0-40%.  By  using  solutions  of  the  ferrocyanide  con¬ 
taining  various  amounts  of  potassium  hydroxide,  it 
was  shown  that  the  presence  of  the  latter,  up  to  a 
certain  amount,  facilitated  the  decomposition,  but 
ivith  potassium  hydroxide  in  excess  of  this  amount 
the  percentage  decomposition  decreased  to  that 
shown  by  a  neutral  solution.  The  reversibility  of 
the  reaction  was  investigated  by  alternately  exposing 
to  light,  and  keeping  in  the  dark,  a  solution  of  the 
salt.  Complete  reversibility  was  shown  after  the 
first  exposure,  but  with  successive  equal  exposures 
the  amount  of  decomposition  increased,  and  the 
reversibility  of  the  reaction  decreased.  Fluorescent 
substances  are  without  influence  on  the  reaction,  and 
the  decomposition  is  not  due  to  a  rise  in  temperature 
of  the  solution.  No  explanation  is  offered  to  accouut 
for  these  observations.  F.  G.  Tryhorn. 

Photochemistry  of  photographic  films.  F. 
Weigert. — See  B.,  1926,  109. 

Photochemistry  of  photographic  films.  J. 
Eggert  and  W.  Noddack. — See  B.,  1926,  109. 

Measurement  of  radiation  intensities  by 
photographic  methods.  R.  A.  Houstoun  (Nature, 
1926,  117,  159;  cf.  Toy,  this  vol.,  135).— The 
use  of  a  ground  quartz  diffusing  screen,  with  the 
application  of  the  inverse  square  law,  is  preferable  to 
the  use  of  neutral  absorbing  screens. 

A.  A.  Eldridge. 

Photo-oxidation  of  organic  compounds  by 
chromates.  J.  Plotnikov  (Z.  Elektrochem.,  1926, 
32,  13 — 15). — An  introductory  description  of 

researches  in  progress  (see  following  abstract)  on  the 
photo-oxidation  of  organic  substances  by  chromates 
and  dichromates.  In  the  oxidation  of  ethyl  and 
methyl  alcohols,  the  precipitation  of  insoluble  decom¬ 
position  products  of  the  dichromatc  used  interferes 
with  the  free  infiltration  of  light,  and  better  yields  of 
aldehyde  are  obtained  -with  an  apparatus  in  which 
the  precipitate  is  continuously  removed  by  filtration. 
Aqueous  solutions  of  the  following  dyes  in  the  presence 
of  potassium  dichromatc  are  not  affected  by  light : 
trypan-blue,  induline,  dahlia,  aniline-green,  malachite- 
green,  naphthol-grcen,  iodine-green,  nigrosin,  trypan- 
red,  erythrosin,  indigo-carmine-blue,  gentian-violet, 
guinea-green-B  and  -G,  brilliant-safranine,  aurantia, 


safranine,  lition-carmine,  carmine  II,  rose  Bengal, 
rhodamine-B,  Hofmann-violet,  methyl-violet,  crystal- 
violet,  cresyl-fast-violet,  whilst  ethyl-green,  cyanin, 
and  naphthalene-blue  change  both  in  the  light  and 
in  the  dark  very  quickly,  especially  on  boiling.  Nile- 
blue  and  cresyl-blue  2  B.S.,  however,  are  stable  in 
the  dark  even  on  boiling,  but  in  the  light  they  change 
fairly  quickly  to  bright  red,  fluorescent  substances. 

N.  H.  Hartsiiorne. 

Photochemical  oxidation  of  methyl  and  ethyl 
alcohols  by  potassium  dichromate.  M.  Schwarz 
(Z.  Elektrochem.,  1926,  32,  15 — 17). — The  oxidation 
of  methyl  and  ethyl  alcohols  in  the  presence  of 
potassium  dichromatc  powder  in  sunlight  has  been 
studied.  The  oxidation  results  in  the  formation  of 
aldehydes  only.  The  molecular  ratio  of  the  yield  to 
the  quantity  of  dichromate  reduced  increases  with  the 
time  of  exposure,  and  reaches,  usually  after  12 — 
24  hrs.,  a  value  approximating  to  2.  With  large 
quantities  of  dichromate  there  is  a  falling  off  in 
the  yield  of  aldehyde,  which  is  probably  due  to 
the  screening  effect  of  the  precipitates  formed  and  the 
dichromate  powder  itself.  With  methyl  alcohol,  the 
latter  is  reduced  to  chromic  hydroxide  and  with  ethyl 
alcohol  to  a  browrn  powder  of  unknown  composition. 
The  reaction  velocity  is  greater  in  methyl  than  in 
ethyl  alcohol,  especially  urith  larger  proportions  of 
dichromate.  N.  H.  Hartshorne. 

Photochemical  oxidation  of  leuco-bases.  B.  H. 
Carroll  (J.  Physical  Chem.,  1926,  30,  130 — 133; 
cf.  Gros,  A.,  1901,  ii,  433;  Konig,  Z.  angew.  Chem., 
1904,  17,  1633;  Eder,  Sitzungsber.  Akad.  Wiss. 
Wien,  1919,  128,  Ila). — The  photo-oxidation  of  the 
leuco-bases  of  malachite-green,  brilliant-green, 
“  light-green  ”  (from  benzylethylanilinc  and  benz- 
aldehyde)  and  “  furfural-green  ”  (from  dimethyl- 
aniline  and  furfuraldehyde)  has  been  studied.  Only 
dyes  of  the  triphenylme thane  and  xanthen  series 
appear  to  form  stable,  photo-sensitive  leuco-bases. 
Incorporation  of  the  bases  in  collodion  films  not  only 
provides  a  practical  form  for  photographic  use,  but 
also  accelerates  the  photo-oxidation  (Konig,  loc.  cit.). 
The  absorption  spectra  vrere  slightly  displaced  towards 
the  longer  wave-lengths,  the  maxima  for  the  above 
dyes  being  at  624  gg,  628  gg,  628  gg,  634  gg,  and  480  gg, 
respectively.  About  forty  compounds  v'ere  tried  as 
sensitisers,  and  all  four  bases  were  affected  similarly 
by  any  one  base.  In  general,  the  most  photosensitive 
combination  oxidised  the  most  rapidly  in  the  dark. 
Nothing  was  found,  however,  which  gave  a  stablo  plate 
of  practicable  speed.  Bases  accelerate,  and  free  acids 
retard  the  oxidation,  both  in  the  light  and  in  the  dark, 
the  heterocyclic  and  aliphatic  amines  being  more 
efficient  than  the  aromatic  in  this  respect.  The 
nitric  esters  are  the  only  oxidising  agents  vffiich 
accelerate  the  light  reaction  to  a  greater  extent  than 
the  dark.  For  the  four  bases  examined,  the  higher 
the  mol.  wt.  of  the  group  attached  to  the  amino- 
nitrogen  atom  the  greater  the  stability.  From  the 
curves  given  showing  the  relation  between  exposure 
and  density  in  the  case  of  light-green  sensitised  by 
mannitol  hexanitrate,  quinoline,  and  a  mixture  of  the 
tvro,  the  amount  of  dye  formed  in  a  given  time  is 
proportional  to  the  intensity  of  the  light.  No  indue- 


254 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


tion  period  is  indicated,  and  the  sensitivity  of  the 
plates  increased  after  drying.  The  results  are  briefly 
discussed.  L.  S.  Theobald. 

Effect  of  light  on  the  permeability  of  lecithin. 

L.  B.  Becking  and  M.  I.  Gregersen  (Proc.  Soc. 
Exp.  Biol.  Med.,  1924,  22,  130— 133).— Lecithin- 
collodion  membranes  were  prepared  by  pouring  a  5% 
solution  of  lecithin  and  5%  of  collodion  in  ether  over 
glass  plates.  The  rate  of  diffusion  of  potassium 
chloride  through  the  membrane  was  determined  by 
the  change  in  electrical  conductivity  of  distilled  water 
by  the  electrolyte.  Exposure  to  light  for  5  min. 
caused  an  increase  in  electrical  conductivity,  followed 
by  a  decrease.  The  membranes  lost  their  sensitivity 
to  light  after  6  or  7  days.  Chemical  Abstracts. 

Action  of  radon  on  mixtures  containing 
ammonia  and  an  oxide  of  carbon.  K.  C.  Bailey 
(Sci.  Proc.  Roy.  Dublin  Soc.,  1926,  18,  165 — 16S). — 
Carbon  monoxide  and  ammonia  may  react  in  two 
ways  :  CO+NH3  — >  H20+HCN  or  CO+NH3  -> 
H2-(-HOCN.  A  mixture  of  these  gases  was  subjected 
to  the  action  of  radon  for  13  days.  No  cyanide 
was  detected,  but  ammonium  cyanate  and  carbamide 
(dixanthylcarbamide  test)  were  found  to  be  formed. 
Radon  therefore  causes  the  synthesis  of  cyanic  acid. 
A  small  amount  of  ammonium  cyanate  and  carbamide 
(determined  nephelometrically)  resulted  from  the 
interaction  of  carbon  dioxide  and  ammonia  in  the 
presence  of  radon.  R.  A.  Morton. 

Hydrogen.  II.  Solid  metal-hydrogen  com¬ 
pounds.  G.  F.  Huttig  (Z.  angew.  Chem.,  1926,  39, 
67 — 75;  cf.  A.,  1925,  ii,  702). — The  tendency  of 
hydrogen  to  yield  gaseous  compounds  with  the 
halogens,  the  oxygen,  nitrogen,  and  carbon  groups  of 
elements,  and  with  boron  (elements  forming  a  com¬ 
pact  area  of  the  periodic  classification)  is  greatest  for 
the  halogen  group;  these  hydrides  dissociate  into 
the  elements  at  high  temperatures.  Metallic  or  alloy¬ 
like  hydrides  are  formed  to  the  maximum  extent  by 
the  nickel-palladium-platinum  group,  and  are  also 
formed  by  iron,  cobalt,  and  copper.  In  these  cases,  • 
the  weight  of  hydrogen  absorbed  by  the  metal  varies 
continuously  with  the  temperature  and  pressure,  and 
the  products  can  scarcely  be  regarded  as  chemical 
compounds.  The  absorption  by  palladium  is  much 
higher  than  that  of  the  other  metals;  it  is  probable 
that  hydrogen  is  combined  both  chemically  and 
osmotically  (in  solution),  there  being  an  equilibrium 
between  these  two  forms.  At  low  temperatures, 
most  of  the  hydrogen  is  combined  chemically.  Alu¬ 
minium,  gallium,  indium,  thallium,  silver,  and  gold, 
and  the  beryllium  group,  which  lie  between  those 
forming  gaseous  hydrides  and  those  forming  metallic 
hydrides,  show  no  tendency  to  combine  with  hydrogen. 
The  tendency  to  form  salt-like  hydrides  in  which 
hydrogen  functions  as  an  electronegative  element  is 
a  maximum  for  the  alkaline-earth  metals  and  lithium, 
and  is  also  shown  by  zirconium,  thorium,  cerium, 
praseodymium,  sodium,  potassium,  rubidium,  cajsium, 
and  actinium.  These  hydrides  are  usually  formulated 
as  stoicheiometrie  compounds,  but  the  actual  hydrogen 
content  is  generally  appreciably  less  than  is  thus 
indicated.  They  also  have  appreciable  decomposition 


pressures,  which  increase  with  rising  temperature. 
It  is  suggested  that  this  peculiarity  of  hydrogen,  in 
forming  a  rango  of  solid  solutions  extending  from  a 
pure  metal  to  a  stoicheiometrie  compound,  is  due  to 
its  great  mobility.  In  all  compounds  at  temperatures 
above  0°  Abs.  the  atoms  are  capable  of  motion  about 
their  mean  positions.  If  the  atoms  of  one  element  of 
a  binary  compound  are  much  more  mobile  than  those 
of  the  other,  the  condition  is  approached  in  which 
the  former  move  freely,  as  in  the  case  of  osmotic 
diffusion  through  a  solution.  There  is  then  no  sharp 
distinction  between  a  solid  solution  and  a  compound. 

A.  Gears. 

Reactions  of  the  type  Cla+2KOH=KCl-(- 
KC10+H20.  F.  W.  Bergstrom  (J.  Physical  Chem., 
1926,  30,  12—19;  cf.  A.,  1923,  ii,  31;  1925,  ii, 
231,  315,  885,  1083). — The  action  of  solutions  of 
ammonio-bases  on  elements  more  electronegative 
than  nickel  has  been  examined.  The  elements  react 
with  solutions  of  potassamide,  and,  to  a  lesser  extent, 
with  other  ammonio-bases,  provided  that  the  alkali- 
metal  salts  of  the  element  are  soluble  in  ammonia. 
The  initial  reaction  is  of  the  type  Cl2-f-2KOH=KCl-(- 
KClO+HoO.  Iodine  reacts  rapidly  with  potassamide 
at  —33°,  "according  to  the  equation  6I+6KNH2= 
6KI+4NH,+N2.  Sulphur  readily  reacts  with  the 
amides  of  lithium,  potassium,  calcium,  barium,  and 
magnesium;  and  selenium  with  those  of  lithium, 
sodium,  barium,  and  calcium  (slowly).  With  potass¬ 
amide  at  —33°  or  the  ordinary  temperature,  selenium 
forms,  initially,  a  white  precipitate  containing  an 
explosive  substance;  excess  of  selenium  then  yields 
highly-coloured  solutions,  containing  polyselenides 
and  a  soluble,  non-explosive,  potassium  salt  of  an 
ammonio-acid  containing  this  element.  Tellurium 
reacts  fairly  readily  with  potassium  and  sodium 
amides  at  the  ordinary  temperature,  but  slowly  at 
—33°.  Arsenic  and  antimony,  at  the  ordinary 
temperature,  with  potassamide  slowly  give  red 
solutions;  with  bismuth,  the  reaction  is  very  slow. 
Red  and  yellow  phosphorus  both  react  with  potass¬ 
amide  and  red  phosphorus  with  sodamide.  With  the 
latter,  and  with  dilute  solutions  of  potassamide,  tin 
gives  red  solutions.  The  equation  is  10Sn-|-6MINH2 
=2(SnNMI,2NH3)+MI4Sng.  Dissolution  by  lithium 
amide  is  very  slow ;  with  calcium  and  barium  amides, 
there  is  no  effect  at  the  ordinary  temperature.  In 
the  more  concentrated  solutions  of  potassamide,  the 
formation  over  the  metal  of  a  passive  coating,  remov¬ 
able  by  ammonium  chloride,  prevents  reaction.  The 
curves  of  solubility  of  tin  in  the  amides  plotted  against 
concentration  indicate  the  formation  of  the  com¬ 
pounds  Na4Sn8  or  K4Sn8,  respectively. 

Sodium  and  -potassium  ammoniostannites  were 
prepared  as  white  solids,  very  soluble  in  liquid 
ammonia,  by  the  action  of  (1)  mercury  on  the  product 
of  the  reaction  of  tin  with  the  respective  amides  and 
(2)  the  amides  on  excess  of  tin  amalgam,  and  in  the 
case  of  the  potassium  salt,  the  action  of  the  amide  on 
stannous  chloride.  The  constitution  may  be  repre¬ 
sented  by  the  formulae  Sn(NH2)„,K(or  Na)NH„ ; 
SnNK(or  Na),2NH3  or  K(or  Na)[Sn(NH2)3]. 

Lead  behaved  towards  potassamide  in  an  erratic 
maimer;  either  a  green  solution  containing  poly- 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


255 


plumbide  and,  presumably,  ammonioplumbite  was 
slowly  formed  or  there  was  no  action,  as  was  the  case 
with  sodamide.  A  solution  of  potassamide  (0-61V)  did 
not  attack  gold,  copper,  or  germanium,  and  mercury 
was  attacked  with  extreme  slowness.  Amalgams  of 
lead,  bismuth,  or  silver  were  unaffected ;  those  of 
copper  and  gold  were  attacked  very  slowly,  and  that 
of  tin  more  rapidly.  L.  S.  Theobald. 

Reaction  between  cupric  copper  and  iodide, 
and  between  cuprous  iodide  and  iodine.  I.  M. 
Kolthoff  (Rec.  trav.  chim.,  1926,  45,  153 — 161). — 
The  reversible  reaction  between  cupric  copper  and 
iodide  may  be  represented  Cu"+2I'  Cul+0'5I2, 

the  ions  reacting,  and  not  the  molecules,  in  contra¬ 
diction  to  the  work  of  Herschkovitsch  (A.,  1925,  ii,  904). 
The  value  of  /'l'=[Cu"][I']2/V'I2,  in  which  the  con¬ 
centrations  are  put  equal  to  the  concentrations  of  the 
components,  is  calculated  from  the  data  of  Shaffer 
and  Hartmann  (A.,  1921,  ii,  417),  and  increases  with 
increasing  electrolyte  concentration,  a  mean  value 
being  4  X  10‘4.  Introducing  terms  for  the  activity 
of  the  ions,  the  true  constant  A=l-SxlO'4.  If  the 
cupric-ion  concentration  is  kept  low  by  great  dilution 
or  by  the  addition  of  oxalate  or  other  complex¬ 
forming  salts,  the  reaction  is  reversed  and  cuprous 
salts  may  be  quantitatively  oxidised  by  iodine.  At 
18°,  the  solubility  of  iodine  in  water  corresponds  with 
T09xl0'3AT,  and  the  activity  of  cupric  ions  in 
solutions  of  electrolytes  is  calculated  from  solubility 
measurements.  The  tri-iodide  constant  Ku  = 
[I'][I2]/[I3']  is  ITOxlO"3  at  18°  and  is  practically 
unaffected  by  the  presence  of  OTAr-electrolytes. 

W.  Hume-Rothery. 

Preparation  of  sodium  aurothiosulphate. 
K.  L.  McCluskey  and  L.  Eichelberger  (J.  Amer. 
Chem.  Soc.,  1926,  48,  136 — 139;  cf.  Fordos  and 
Gdlis,  Ann.  Chim.  Phys.,  1845,  13,  394). — This  salt, 
which  appears  to  contain  gold  in  the  aurous  state, 
has  been  prepared  by  adding  a  solution  of  sodium 
thiosulphate  to  a  solution  of  caesium  chloroaurate  or 
sodium  chloroauritc  (Diemer,  A.,  1913,  ii,  515).  It 
is  somewhat  unstable,  but  may  be  preserved  under 
anhydrous  ether  at  0°  in  the  dark.  R.  Cuthill. 

Magnesium  hydrogen  halides.  R.  M.  Pickens 
(Science,  1925,  62,  226). — Catalytic  reduction  of 
magnesium  triphenylmethyl  chloride  yields  an  indic¬ 
ation  of  the  formation  of  magnesium  hydrogen 
chloride.  A.  A.  Eldridge. 

Fluorides  and  double  fluorides  of  aluminium. 
M.  Tosterod  (J.  Amer.  Chem.  Soc.,  1926,  48,  1 — 5). 
— The  compound  stated  by  Mazzuchelli  (A.,  1907, 
ii,  549)  to  be  A12FG,17H20  is  really  A12F6,18H20. 
This  hydrate  decomposes  at  the  ordinary  temperature, 
forming  A12F6,7H20,  but  if  heated  at  a  high  tem¬ 
perature  in  a  closed  system  gives  the  anhydrous  salt. 
Baud’s  double  salt,  A12F6,6KF  (A.,  1904,  ii,  176), 
actually  has  the  formula  A12F6,4KF,  and  an  analogous 
rubidium  compound,  AI2F6,4RbF,  has  been  isolated. 
The  conductivity  of  mixed  solutions  of  aluminium 
fluoride  and  alkali  fluorides  is  at  a  minimum  at  points 
corresponding  with  the  composition  of  the  known 
double  salts.  R,  Cuthill. 


Hydrolysis  of  aluminium  sulphate.  A.  J. 
Pelling.— See  B.,  1926,  125. 

Pseudo-alums.  R.  M.  Caven  and  T.  C.  Mitchell 
(J.  Royal  Tech.  Coll.,  1925,  [2],  26— 33).— See  A., 

1925,  ii,  396. 

Double  sulphates  of  the  rare-earth  metals  and 
the  alkali  metals.  IV.  Double  sulphates  of 
neodymium  and  sodium.  F.  Zambonini  and  G. 
Carobbi  (Atti  R.  Accad.  Lincei,  1925,  [vi],  2,  374 — 
377 ;  cf.  A.,  1925,  ii,  222,  579 ;  this  vol.,  137).— The 
existence  of  the  following  compounds  is  indicated  by 
the  determination  of  the  25°  isotherm  of  the  system 
Nd2(S04)3-Na2S04-H20.  Nd2(S04)3,Na2S04,2H20, 

stable  in  contact  with  solutions  containing  up  to 
0-3%  of  neodymium  sulphate,  and  from  0-5%  to  5-0% 
of  sodium  sulphate ;  4Nd2(S04)3,5Na2S04,8H20,  stable 
in  contact  with  solutions  containing  from  5-5%  to  9-0% 
of  sodium  sulphate ;  3Nd2(S04)3,4Na2S04,6H20  and 
2Nd2(S04)3,3Na2S04,5H20,  stable  in  contact  with 
solutions  containing,  respectively,  from  14-0%  to 
9-0%,  and  from  15-0%  to  17-0%,  of  sodium  sulphate. 

F.  G.  Tryhorn. 

Stannous  chloroiodide,  bromoiodide,  and 
chlorobromide.  T.  Karantassis  (Compt.  rend., 

1926,  182,  134 — 136). — Stannous  chloroiodide  is 
obtained  by  dissolving  iodine  in  a  solution  of  stannous 
chloride  and  hydrochloric  acid,  and  reducing  the  red 
liquid  by  addition  of  excess  of  tin  :  2SnCl2+4I= 
SnCl4+SnI4;  SnI4+Sn=2SnI2  and  SnCl4+Sn= 
2SnCl2;  2SnCl2-|-2SnI2=4SnClI.  If  the  original 
solution  contains  excess  of  iodine,  red  crystals  of 
stannous  iodide  are  first  deposited,  which  are  slowly 
converted  in  the  cold  into  white  needles  of  the  chloro¬ 
iodide.  With  a  large  excess  of  stannous  chloride, 
white  crystals  of  the  chloroiodide  are  deposited  at 
once.  The  existence  of  the  chloroiodide  is  further 
confirmed  by  thermal  analysis  of  mixtures  of  the 
chloride  and  iodide.  A  solution  of  the  bromoiodide 
is  obtained  in  an  analogous  manner.  The  pale  yellow 
needles  deposited  in  presence  of  an  excess  of  stannous 
bromide  consist  of  a  solid  solution  of  the  iodide  in 
the  bromoiodide.  Thermal  analysis  confirms  the 
existence  of  mixed  crystals  with  a  tendency  to  form 
the  bromoiodide.  Stannous  chlorobromide  does  not 
appear  to  exist  as  a  stable  salt.  On  thermal  analysis 
of  mixtures  of  chloride  and  bromide,  a  eutectic  is 
found,  f.  p.  213°,  with  62-8  mol.  of  stannous  bromide, 
a  considerable  dilution  of  the  mixture  occurring  on 
further  addition  of  stannous  chloride. 

L.  L.  Bircumshaw. 

Action  of  sodium  hypophosphite  on  stannous 
chloride.  A.  Terni  and  C.  Padovani  (Atti  R. 
Accad.  Lincei,  1925,  [vi],  2,  501 — 505).— The  addition 
of  stannous  chloride,  either  as  solid  or  in  very  con¬ 
centrated  solution,  to  a  concentrated  solution  of 
sodium  hypophosphite  produces  a  voluminous  white 
precipitate  of  a  strongly  reducing  substance,  the 
analysis  of  which  corresponds  with  the  formula 
SnCl4,Sn(H2P02)4,3H20.  When  heated,  the  sub¬ 
stance  is  dehydrated  at  140°,  and  decomposes,  with 
a  characteristic  reddening  and  the  evolution  of 
phosphine,  at  190°.  If  the  heating  is  stopped 
immediately  the  red  colour  appears  and  the  mass 
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extracted  with  concentrated  hydrochloric  acid,  a 
bright  red  residue  remains,  which  has  very  strong 
reducing  properties  and  a  composition  approximating 
closely  to  that  of  phosphorus  suboxide,  P40. 

F.  G.  Tryiiorn. 

New  double  salt  of  ammonium  nitrate  and 
sulphate.  L.  Wohler  and  W.  Schaffer  (Z.  anorg. 
Chem.,  1925,  149,  389— 394).— A  double  salt, 
NH4HS04,NH4N03,  is  formed  from  ammonium 
nitrate  and  concentrated  sulphuric  acid,  or  from  a 
concentrated  aqueous  solution  of  ammonium  sulphate 
and  nitrato  and  sulphuric  acid.  It  is  very  hygro¬ 
scopic  and  readily  soluble  in  water,  and  melts  at  S7°. 
The  solubility  was  determined  over  the  range  20 — 60°, 
and  the  solubility  isotherm  at  25°  was  worked  out 
for  the  system  NH4N03-NH4HS04-H20,  to  which 
sufficient  sulphuric  acid  was  added  to  prevent  decom¬ 
position  of  the  hydrogen  sulphate.  A.  Geake. 

Phosphorus.  I.  Colourless  phosphorus.  L. 
Wolf  and  K.  Ristau  (Z.  anorg.  Chem.,  1925,  149, 
403 — 412). — Colourless  phosphorus  can  be  obtained 
pure  only  in  a  darkened  room  and  in  the  absence  of 
oxygen  and  moisture.  Apparatus  and  procedures 
are  described  for  its  preparation  under  these  con¬ 
ditions  in  an  atmosphere  of  nitrogen  either  by  frac¬ 
tional  distillation  or  by  fractional  crystallisation  from 
benzene.  It  is  a  colourless,  transparent  mass  or  a 
white,  finely  crystalline  product,  which  melts  to  a 
perfectly  clear  and  colourless  liquid.  It  is  stable 
under  the  above  conditions,  but  rapidly  becomes 
yellow  in  light.  A.  Geake. 

Production  of  arsenic  subsulphide.  Reduction 
of  certain  arsenic  compounds  by  sodium  hypo¬ 
sulphite.  W.  Farmer  and  J.  B.  Firth  (J.C.S., 
1926,  119 — 125). — Sodium  hyposulphite  reduces 

arsenic  compounds  at  the  ordinary  temperature  in 
neutral  or  acid  solution,  forming  immediately  a  dark 
brown  product,  which  after  repeated  extraction  with 
colourless  ammonium  sulphide  leaves  an  insoluble 
residue  of  sulphide  of  arsenic  containing,  in  the  case 
of  tervalent  arsenic,  12-7%  of  sulphur  corresponding 
with  the  formula  As3S  (cf.  Scott,  ibid.,  1900,  77, 
651).  The  products  obtained  by  the  reduction  of 
tervalent  and  quinquevalent  arsenic  compounds  under 
acidic,  neutral,  or  alkaline  conditions  at  various 
temperatures  by  different  concentrations  of  sodium 
hyposulphite  have  been  studied  in  detail.  In 
moderately  acid  solution,  tervalent  arsenic  com¬ 
pounds  such  as  the  oxide  and  the  normal  sodium  and 
potassium  arsenites  yield  precipitates  consisting  of 
arsenic  subsulphide  mixed  with  small  amounts  of 
arsenic  trisulphide ;  quinquevalent  arsenic  compounds 
yield  products  which  approximate  to  As2S3,As3S. 
In  neutral  solution  only  quinquevalent  arsenic 
compounds  yielded  products  containing  arsenic  sub¬ 
sulphide,  tervalent  arsenic  compounds  giving  pre¬ 
cipitates  containing  only  6 — 7%  S.  In  alkaline 
solution,  reduction  occurs  only  at  the  b.  p.,  and  no 
arsenic  subsulphide  is  formed,  the  largest  amount  of 
sulphur  in  the  product  being  11%.  In  strongly  acid 
solutions,  the  precipitate  is  chiefly  arsenic  trisulphide. 
The  precipitation  is  not  quantitative.  In  neutral 
solutions,  99-24%  of  tervalent  arsenic  compounds  and 


57-25%  of  quinquevalent  arsenic  compounds  were 
precipitated  by  10%  sodium  hyposulphite. 

W.  M.  Colles. 

Action  of  hydrogen  sulphide  on  a  neutral 
solution  of  potassium  permanganate.  H.  B. 
Dunnicliff  and  S.  D.  Nijhawan  (J.C.S.,  1926, 
1 — 7). — The  first  products  of  the  reaction  between 
hydrogen  sulphide  and  potassium  permanganate  in 
dilute  (1%)  solution  are  :  ( a )  colloidal  hydrated 

manganese  dioxide,  which  rapidly  coagulates  into  a 
gelatinous  precipitate,  ( b )  sulphur,  (c)  potassium 
sulphate,  and  ( d )  potassium  dithionate.  Some  potass¬ 
ium  thiosulphate  is  formed  simultaneously  by  the 
action  of  hydrogen  sulphide  on  ( d ).  No  sulphide, 
sulphite,  tri-,  tetra-,  or  penta-thionate,  or  colloidal 
sulphur  is  found  in  solution.  When  excess  of  hydrogen 
sulphide  is  passed  into  the  solution,  the  hydrated 
manganese  dioxide  is  converted  into  colloidal  man¬ 
ganous  sulphide,  which  rapidly  coagulates.  The 
potassium  dithionate  is  reduced  to  potassium  sulphate 
and  thiosulphate,  with  the  separation  of  sulphur 
partly  in  the  colloidal  state.  The  complete  reaction 
is  represented  by  the  equation  10KMnO4-J~22H2S= 
3K2S04-f  10MnS-f-  2K2S203+ 22HaO  -f-  5S.  The  various 
stages  of  the  reaction  have  been  investigated  quanti¬ 
tatively.  The  reaction  is  alkaline  throughout,  due 
to  adsorption  of  the  anions  of  the  potassium  salts 
by  the  hydrated  manganese  dioxide  and  manganous 
sulphide.  W.  M.  Colles. 

Polysulphides  and  polyselenides  of  lithium, 
sodium,  and  potassium.  F.  W.  Bergstrom  (J. 
Amer.  Chem.  Soc.,  1926, 48, 146 — 151). — These  metals 
dissolved  in  liquid  ammonia  react  rapidly  with  sulphur, 
forming  white  precipitates  of  the  monosulphides, 
which  combine  with  sulphur  to  form  light  yellow  or 
orange  disulphides.  These  are  readily  soluble  in 
ammonia,  and  addition  of  sulphur  to  the  solutions 
gives  red  solutions  of  higher  sulphides.  The  reaction 
between  sulphur  and  sodium  or  potassium  is  found  to 
be  more  complex  than  stated  by  Hugot  (A.,  1899,  ii, 
650).  The  mode  of  formation  of  polyselenides  is  very 
similar,  but  since  the  highest  selenides  obtained 
contained  5-0 — 5-8  atoms  of  selenium  for  2  atoms 
of  alkali  metal,  Hugot  evidently  failed  to  attain 
equilibrium  in  his  experiments.  R.  Cuthill. 

Sulphur  chloride  and  sulphur.  G.  Be  uni 
(Z.  anorg.  Chem.,  1925, 149,  387 — 388;  cf.  A.,  1924, 
ii,  672). — Priority  is  claimed  for  the  discovery  of  the 
existence  of  polythionyl  chlorides,  e.g.,  S4C12  (cf. 
A.,  1919,  ii,  281).  A.  Geake. 

Hydrolysis  of  sulphur  monochloride.  H.  L. 
Olen  (J.  Amer.  Chem.  Soc.,  1926,  48,  167 — 168). — 
The  first  stage  of  this  process  is  probably  to  be  repre¬ 
sented  :  S2CI2+2H20=2HC1+H2S+ S02  (cf.  Carius, 
Annalen,  1858,  106,  291).  R.  Cuthill. 

Action  of  sulphur  monochloride  on  silica.  P. 
Budnikov  and  E.  Schilov  (Mitt,  wiss.-tech.  Arb. 
Republ.  [Russ.],  1924,  13,  64 — 65;  from  Chem. 
Zentr.,  1925,  II,  388). — By  the  action  of  40  g.  of 
sulphur  monochloride  on  5  g.  of  silica  for  l.hr.  at 
1000°,  about  40%  of  the  silica  was  converted  into 
silicon  tetrachloride.  G.  W.  Robinson. 
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Stability  and  decomposition  products  of  thio- 
sulphuric  acid.  E.  H.  Riesenfeld  and  E.  Grun- 
thal  (Medd.  IC.  Yetenskapsakad.  Nobel-Inst.,  1925, 
6,  No.  9,  1 — 36). — Experiments  in  which  known 
amounts  of  hydrochloric  acid  and  sodium  thiosulphate, 
and  sulphuric  acid  and  harium  thiosulphate,  were 
allowed  to  react  in  closed  vessels  at  constant  tem¬ 
perature,  the  composition  of  the  solution  being 
determined  after  various  time  intervals,  show  that 
the  thiosulphuric  acid  is  not  entirely  decomposed. 
Under  favourable  conditions — low  acidity  and  an 
initially  low  concentration  of  thiosulphate — the 
presence  of  thiosulphate  ion  may  be  demonstrated 
after  8  months.  The  decomposition  of  thiosulphuric 
acid  is  influenced  by  the  acidity  of  the  medium,  in 
strongly  acid  solutions  sulphur  and  sulphurous  acid 
being  the  principal  reaction  products,  together  with 
some  pentathionic  acid.  In  dilute  acid  solutions 
(0-1  jV),  some  of  the  sulphur  remains  in  colloidal 
solution.  Pentathionic  acid  reacts  to  form  trithionic 
and  finally  sulphuric  acids.  No  tetrathionic  acid  was 
observed.  The  appearance  and  subsequent  dis¬ 
appearance  of  a  yellow  colour  are  due  to  the  formation 
of  a  hitherto  unknown  sulphur  compound  derived 
from  the  oxide  S203,  about  40%  of  the  total  sulphur 
being  present  in  these  solutions  as  the  hydrate  of  this 
oxide. 

The  primary  decomposition  of  thiosulphuric  acid 
is  represented  by  the  equation  H2S203=H2S03-f  S. 
The  appearance  of  pentathionic  acid  is  due  to  the 
reactivity  of  the  freshly-formed  colloidal  sulphur, 
5S+5S02-j-2H20=2H2S308,  the  pentathionic  acid 
reacting  with  sulphurous  acid  to  form  some  trithionic 
acid  and  more  thiosulphuric  acid,  S5O0"+2SO3"= 
S30?"+2S203".  Trithionic  acid  slowly  decomposes 
to  give  a  mixture  of  thiosulphuric  and  sulphuric  acids, 
S306"+H?0=S04"+S203"+2H\ 

On  addition  of  copper  sulphato  to  sodium  thio¬ 
sulphate  solutions,  in  neutral  solution  a  yellow 
precipitate  and  in  hydrochloric  acid  solution  a  white 
precipitate  of  a  sodium  cuprous  thiosulphate  of 
varying  composition  is  obtained.  The  precipitate 
decomposes  on  keeping  to  form  copper  sulphide.  In 
the  absence  of  sulphides  this  reaction  affords  an 
excellent  qualitative  test  for  the  detection  of  thio¬ 
sulphates,  being  about  ten  times  as  sensitive  as  the 
usual  hydrochloric  acid  reaction.  Polythionates  do 
not  give  this  reaction.  J.  S.  Carter. 

Processes  of  reduction,  oxidation,  and  autoxid- 
ation.  W.  Tracbe  and  W.  Lange  [and,  in  part, 
R.  Stahn,  R.  Justh,  and  P.  Baumgarten]  (Ber., 
1925,  58,  [J5],  2773— 2790).— I.  Reducing  action  of 
chromous  compounds.  Chromous  salts,  which  are 
stable  in  aqueous  solution,  have  the  power  of  decom¬ 
posing  water  in  the  presence  of  acids,  with  slow  liber¬ 
ation  of  hydrogen  and  formation  of  chromic  salts. 
The  reaction  can  be  greatly  accelerated  by  the 
addition  of  a  suitable  catalyst,  notably  a  metal  of 
the  platinum  group,  or  of  a  hydrogen  acceptor. 
Among  chromous  compounds,  the  hydroxide  is 
particularly  active,  either  in  the  presence  of  alkalis 
or  in  neutral  solution.  Such  solutions  are  con¬ 
veniently  prepared  by  the  electrolytic  reduction  of 
chromic  chloride  or,  less  frequently,  by  sulphate  solu¬ 


tions  and  subsequent  addition  of  the  calculated 
quantity  of  standard  alkali  hydroxide  or  ammonia. 
If  the  alkali  is  added  gradually  to  the  solution  of  the 
chromous  salt  containing  the  substance  to  be  reduced, 
the  latter  is  always  present  in  excess  with  regard  to 
the  chromous  hydroxide,  and  reduction  is  readily 
effected  even  of  substances  which  under  other  con¬ 
ditions  afford  relatively  stable  chromous  salts.  Thus 
oxalic,  hydrocyanic,  and  thiocyanic  acids  are  con¬ 
verted  into  glycollic  acid,  methylamine,  and  hydrogen 
sulphide  and  methylamine,  respectively.  Azides  and 
azoimide  instantaneously  yield  nitrogen  and  ammonia. 
Chloroacetic  acid  is  converted  into  acetic  acid,  whilst 
benzaldehyde  yields  benzyl  alcohol. 

II.  Decomposition  of  water  by  ferrous  hydroxide 
or  carbonate  in  the  prescnco  of  palladium.  Tne  action 
of  the  platinum  metals  towards  chromous  salts  and 
water  does  not  extend  to  the  manganous  and  stannous 
salts,  which,  under  these  conditions,  do  not  decompose 
water  at  100°.  Evolution  of  hydrogen  is  not  observed 
when  palladium  chloride  is  added  to  a  boiling  solution 
of  ferrous  sulphate,  even  after  addition  of  an  excess 
of  alkali  hydroxide.  If,  however,  sodium  hydroxide 
is  added  to  a  boiling  solution  of  ferrous  sulphato  in 
quantity  rather  less  than  is  required  for  complete 
precipitation  of  ferrous  hydroxide  and  the  solution  is 
boiled  after  addition  of  palladium  chloride,  hydrogen 
is  slowly  evolved  and  triferric  tetroxide  is  produced. 
Sodium  hydroxide  may  be  replaced  by  sodium  carbon¬ 
ate.  The  process  differs  in  principle  from  that  observed 
with  chromous  salts,  since  decomposition  of  the 
water  is  not  instantaneous  and  depends  distinctly  on 
the  amount  of  palladium.  The  action  with  iron  salts 
is  not  therefore  purely  catalytic,  and  it  is  probable 
that  its  incidence  is  to  be  ascribed  to  the  simultaneous 
exothermal  production  of  palladium  hydride.  If  this 
is  the  case,  the  persistence  of  the  change  must  be  due 
to  a  subsequent  partial  dissociation  of  the  hydride 
into  its  components,  with  evolution  of  hydrogen. 

III.  Behaviour  of  carbon  monoxide  towards  water 
in  the  presence  of  palladium.  In  the  presence  of 
finely-divided  palladium  and  absence  of  air,  carbon 
monoxide  is  oxidised  by  water  to  carbon  dioxide, 
with  simultaneous  production  of  palladium  hydride. 
Wieland  (A.,  1912,  ii,  347)  has  assumed  the  primary 
action  to  consist  in  the  addition  of  water  to  carbon 
monoxide,  with  formation  of  formic  acid,  which  is 
subsequently  decomposed  into  carbon  dioxide  and 
hydrogen.  The  hypothesis  is  based  on  the  experi¬ 
mental  isolation  of  small  amounts  of  barium  formate, 
which,  however,  might  arise  from  the  reduction  of 
carbon  dioxide  by  palladium  hydride  (cf.  Wieland, 
loc.  cit.).  The  authors  have  therefore  attempted  to 
arrange  the  experimental  conditions  in  such  a  manner 
as  to  remove  formic  acid,  if  produced  by  hydration 
of  carbon  monoxide,  from  the  dehydrogenating  action 
of  palladium,  using  for  this  reason  alkaline  solutions 
containing  a  sufficient  amount  of  ethyl  alcohol;  the 
presence  of  alcohol  or  sodium  hydroxide  has  no 
influence  on  the  “  oxygen-free  combustion  ”  of  carbon 
monoxide.  Under  these  conditions,  carbonate  is 
immediately  formed  in  the  solution,  and  therefore 
must  be  produced  directly  from  carbon  monoxide ;  its 
production  is  accompanied  by  increase  in  the  hydrogen 
content  of  the  palladium.  Sodium  formate  added 
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before  the  experiment,  is  found  unchanged  in  amount 
at  its  conclusion.  The  production  of  carbonate  is 
invariably  less,  of  hydrogen  greater  than  corresponds 
with  the  volume  of  carbon  monoxide  absorbed.  This 
is  caused  by  the  very  slow  action  of  palladium  on 
ethyl  alcohol,  from  which  hydrogen  is  withdrawn,  with 
production  of  acetaldehyde,  which,  however,  never 
leads  to  that  of  recognisable  amounts  of  carbon 
dioxide.  On  the  other  hand,  carbon  monoxide  is 
absorbed  to  a  very  appreciable  extent  by  palladium. 
Since  combustion  of  carbon  monoxide  does  not  take 
place  through  formic  acid,  it  must  be  assumed  that 
the  change  is  due  to  the  decomposition  of  water  in 
tho  manner  described  for  ferrous  hydroxide  and 
carbonate. 

IV.  Autoxidation  of  aliphatic  amino-  and  poly¬ 
hydroxy-compounds  containing  copper  in  complex 
union.  Solutions  of  ammonia,  amines,  aliphatic 
amino-acids,  and  aliphatic  polyhydroxy-compounds 
absorb  atmospheric  oxygen  and  undergo  profound 
oxidation  only  in  the  presence  of  copper  and  in 
solutions  of  definite  hydroxyl-ion  concentration. 
Free  oxygen  cannot  be  replaced  by  combined 
oxygen,  except  in  the  case  of  the  most  powerful 
oxidising  agents;  thus  nitrite  is  immediately  pro¬ 
duced  when  ammoniacal  solutions  of  copper  oxide 
are  exposed  to  air,  whereas  chlorate,  chromate,  or 
nitrate  does  not  produce  this  effect  in  the  absence  of 
air  at  36 — 40°.  Replacement  of  the  alkali  or  barium 
hydroxide  by  tetraethylammonium  hydroxide  in  the 
autoxidation  of  glycerol  or  mannitol  in  the  presence 
of  copper  affects  the  course  of  the  change  in  such  a 
manner  that  formic  acid  is  the  sole  isolable  product, 
the  production  of  carbon  dioxide  or  oxalic  acid  could 
not  be  detected.  Formic  acid  is  also  obtained  by 
the  similar  oxidation  of  glycine.  H.  Wren. 

Action  of  hydrogen  fluoride  on  compounds  of 
selenium  and  tellurium.  I.  Selenium  dioxide. 
E.  B.  R.  Prideaux  and  J.  O’N.  Millott  (J.C.S., 
1926,  167 — 174). — Selenium  dioxide  rapidly  absorbs 
anhydrous  hydrogen  fluoride,  forming  colourless 
liquids  in  which  it  is  very  soluble.  Liquids  con¬ 
taining  up  to  75%  of  hydrogen  fluoride  are  obtained 
by  prolonged  action.  No  volatile  selenium  com¬ 
pounds  are  formed.  The  products,  which  contained 
usually  40 — 50%  of  hydrogen  fluoride,  fume  in  air 
and  evolve  hydrogen  fluoride  at  the  ordinary  tem¬ 
perature  and  also  selenium  dioxide  at  higher  tem¬ 
peratures.  After  distilling  off  the  excess  of  hydrogen 
fluoride  up  to  100°,  the  residue  has  the  composition 
Se02,5HF.  The  solid  which  freezes  from  the  residue 
at  — 17°  to  — 18°  has  the  same  composition. 

W.  M.  Colles. 

Green  colour  of  tungsten  trioxide.  N.  H. 
SmTH_and  H.  S.  Lukens  (Chem.  News,  1926,  132, 
33 — 35). — The  green  colour  which  sometimes  develops 
when  tungstic  acid  is  ignited  is  due  to  the  presence  of 
sodium  salts.  The  intensity  of  the  colour  is  roughly 
proportional  to  the  amount  of  sodium  salt  present ; 
thus  0-05%  of  sodium  chloride  imparts  a  faint 
greenish -yellow  colour  to  the  oxide,  0-16%  a  pale 
green  colour,  and  0-74%  a  deep  green  colour.  The 
green  oxides  do  not  become  yellow  even  after  pro¬ 
longed  heating  in  oxygen.  Pure  tungsten  trioxide 


is  only  slightly  discoloured  by  exposure  to  bright 
sunlight  and  the  discoloration  is  only  superficial, 
whereas  the  green  colour  due  to  sodium  salt  is  the 
same  throughout  the  particle.  To  obtain  a  yellow 
oxide  from  sodium  tungstate,  the  cold  solution  of  the 
latter  should  be  treated  with  one-third  its  bulk  of 
concentrated  hydrochloric  or  nitric  acid  and  the 
mixture  heated  to  boiling  to  convert  the  tungstic 
acid  into  the  bright  yellow,  granular  form  which 
does  not  adsorb  sodium  salts.  The  use  of  a  smaller 
proportion  of  acid  results  in  a  more  or  less  flocculent 
and  paler  yellow  precipitate  from  which  all  the 
sodium  salt  cannot  be  removed  by  washing. 

A.  R.  Powell. 

Tungsto-vanado-arsenates.  II.  G.  Canneri 
(Gazzetta,  1925,  55,  883—894 ;  cf.  A.,  1924,  ii,  117). — 
It  was  suggested  that  the  heterotriarsenates  are 
members  of  three  limiting  series  represented,  respect¬ 
ively,  by  the  compounds 

(1)  (NH4)gH[As(W207)4(V206)2],nH20, 

(2)  (NH4)6H[As(W207)3(V206)3],25H20, 

(3)  (NH4)6H[As(W207)2(V20G)4],25H20. 

The  colour  of  these  compounds  increases  in  intensity 
with  increasing  number  of  V2Oe  groups  in  the  complex 
anion.  An  attempt  has  been  made  to  determine  the 
reproducibility  of  salts  of  the  above  types,  by  the 
crystallisation  at  constant  temperatures  of  solutions 
of  various  amounts  of  ammonium  tungstate  in 
solutions  containing  a  given  ratio  of  As205  :  NH4V03. 
The  differing  compositions  of  the  heterotriarsenates 
obtained  from  solutions  containing  the  ratio  As205  : 
NH4V03=3  : 2  suggest  that  they  are  members  of  a 
series  of  mixed  crystals  of  salts  of  the  type  (1). 
From  solutions  in  which  the  ratio  As205:NH4V03 
was,  respectively,  3  :  4  and  1  :  2,  salts  were  obtained 
approximating  in  composition  to  type  (2)  in  the 
former  case,  and  to  both  types  (2)  and  (3)  in  the  latter. 
In  no  case  was  the  reproducibility  satisfactory. 

F.  G.  Tryhorn. 

Hypochlorous  acid  and  the  alkali  hypo¬ 
chlorites.  G.  Muller  (Z.  anorg.  Chem.,  1925,  149, 
401 — 402). — The  conclusion  of  Dietzel  and  Schlemmer 
(A.,  1925,  ii,  892)  that  chlorine  and  sodium  hydroxide 
do  not  react  quantitatively  in  accordance  with  the 
equation  2Na0H-j-Cl2=Na0Cl+NaCl+H20  is  due 
to  an  error  in  calculation.  A.  Geake. 

Presence  of  dvi-manganese  (element  75)  in 
manganese  salts.  V.  DolejSek  and  J.  Heyrov- 
SKY  (Chem.  Listy,  1926,  20,  4 — 12). — When  a  solution 
of  a  manganese  salt  is  electrolysed  using  a  mercury 
dropping  cathode  and  the  applied  E.M.F.  is  plotted 
against  the  current  intensity,  a  sharp  change  in  the 
direction  of  the  curve  takes  place  at  an  E.M.F.  of  1 
volt,  followed  by  a  less  noticeable  change  at  about 
1-2  volts.  The  first  is  due  to  an  element,  present  to 
the  extent  of  1  in  40,000,  which,  when  concentrated 
into  a  product  containing  it  to  the  extent  of  1  in  50, 
yields  the  following  lines  in  the  X-ray  spectrograph, 
which  correspond  with  those  of  element  75  (dvi- 
manganese)  :  Lav  1430  X. ;  L$v  1253-3  X. ;  L(32, 
1204-3  X. ;  and  Lyv  1059  X.  The  second  is  believed 
to  be  due  to  eka-manganese.  Products  containing 
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1 — 2%  of  dvi-manganese  may  be  obtained  by  placing 
a  piece  of  platinum  foil  in  contact  with  manganese 
amalgam  under  a  concentrated  solution  of  a  manganese 
salt ;  after  several  days,  the  deposit  on  the  platinum 
is  collected  and  dissolved  in  hydrochloric  acid,  the 
solution,  after  removal  of  the  heavy  metals,  is 
evaporated  to  dryness,  the  residue  dissolved  in  water, 
and  iron,  cobalt,  nickel,  and  zinc  are  removed  as  usual. 
Concentrates  of  dvi-manganese  may  also  be  obtained 
by  bubbling  air  into  strong  solutions  of  manganese 
salts,  by  the  incomplete  reduction  of  permanganates 
(which  are  relatively  rich  in  dvi-manganese),  by 
treating  a  permanganate  solution  with  a  barium  salt, 
and  by  heating  pyrolusite  with  hydrochloric  acid, 
dvi-manganese  chlorides  being  evolved  with  the 
chlorine.  Dvi-manganese  appears  to  be  an  active 
catalyst  for  oxidation  reactions ;  its  presence 
accelerates  the  oxidation  of  the  lower  oxides  of 
manganese,  nickel,  and  iron  in  the  air.  The  higher 
oxides  and  chlorides  are  very  volatile  and  the  lower 
oxide  forms  salts  resembling  those  of  zinc  and 
manganese.  The  authors  do  not  approve  of  the 
name  “  rhenium  ”  for  this  element,  as  the  chemical 
properties  of  the  substance  discovered  by  them,  as 
well  as  the  lines  in  the  X-ray  spectrum,  do  not  agree 
with  those  observed  by  the  discoverers  of  rhenium. 

A.  R.  Powell. 

Reduction  of  ferric  oxide  by  hydrogen.  H. 
Kamura  (J.  Iron  and  Steel  Inst.,  1925,  112,  279 — 
298).— See  A.,  1925,  ii,  981. 

Ferro-  and  ferri-cyanides.  N.  Tarhgi  (Gazzetta, 
1925,  55,  951 — 975). — An  analysis  has  been  made  of 
six  specimens  of  “  blue  ”  obtained,  respectively,  (a)  by 
the  action  of  3  mols.  of  potassium  ferrocyanide  on  4 
mols.  of  a  ferric  salt  in  neutral  solution,  (6)  by  the 
action  of  potassium  ferricyanide  on  excess  of  a  ferrous 
salt;  by  the  action  of  potassium  ferricyanide  on  a 
ferric  salt  and  hydrogen  peroxide,  (c)  in  neutral 
solution  at  0°,  (d)  in  acid  solution  at  0°,  (e)  at  the 
ordinary  temperature,  and  (/)  by  the  action  of 
potassium  ferricyanide  on  a  ferric  salt  and  hydrazine. 
In  every  case  the  products  contained  oxygen,  in 
amount  varying  from  0-45%  to  2-14%.  This  oxygen 
is  present  as  a  result  of  the  formation  of  a  per-acid 
by  the  oxidation  of  the  ferrocyanide  by  the  ferric  salt. 
The  stages  suggested  for  this  reaction  are,  respect¬ 
ively,  4FeCI3 + 2H20  =4F  eCl2+ 4HC1  -[-  02,  and 

4FeCl2+3K.1Pe(CN)?+02+2HCl=Fe7(CN)18K2(0H)2 
-i-lOKCl.  This  action  is  similar  to  that  postulated 
jj  by  Baudisch  and  Bass  (A.,  1922,  i,  993) 
/  as  a  second  phase  in  the  decomposition 
Fe(CN)6==Fe  0f  potassium  ferrocyanide  by  light  in 
'/Fe  the  presence  of  oxygen.  The  per- 
Fe(CN)e=j'e  acid  is  assigned  the  annexed  formula. 
\j,0  Ordinary  Prussian-blue  is  regarded  as 
/ (\tt  the  ferrous  salt  of  this  acid.  Consider - 
Fe(CN)  qtt  able  evidence  is  reported  for  the 
'tj  existence  of  salts  of  this  acid.  Em¬ 
pirical  and  structural  formulse  are 
suggested  for  the  “  blues  ”  prepared  by  the  above 
methods  and  their  relationship  to  this  acid  is  discussed. 
The  “  blues  ”  obtained  at  the  ordinary  temperature 
in  the  presence  of  hydrogen  peroxide  or  hydrazine 


are  ascribed  the  empirical  formula; 

Fe12(CN)30HKO2,25H2O, 

and  Fe12(CN)34K20,18H20.  These,”  it  is  suggested, 
are  formed  by  the  partial  reduction  of  the  “  blue” 
obtained  by  the  action  of  ferrous  salts  on  potassium 
ferricyanide  under  normal  conditions. 

F.  G.  Tryhorn. 

Sulphito-amminocobaltates.  E.  H.  Riesen- 
feld  [with  W.  Petrich]  (Medd.  K.  Vetenskapsakad. 
Nobel-Inst.,  1925,  6,  No.  6,  1 — 21). — The  sulphito- 
group  in  the  sulphito-amminocobaltates  in  general 
behaves  as  a  univalent  radical,  occupying  only  one 
co-ordination  position.  In  those  compounds  in 
which  all  the  co-ordination  positions  are  not  filled, 
e.g.,  as  in  NH,[(S03)2Co(NH3)2],  either  the  co¬ 
ordination  number  changes  from  6  to  4,  involving 
a  change  from  a  hexahedral  orientation  of  groups 
round  the  cobalt  atom  to  a  tetrahedral  arrangement, 
or  the  sulphito-group  occupies  two  co-ordination 
positions.  Assuming  the  former  view,  only  one  salt 
of  the  above  constitution  should  exist,  whereas 
assuming  the  latter,  cis-  and  irans-modifications 
should  exist,  of  which  the  cis-form  should  be  capable 
of  further  resolution  into  two  optically  active  forms. 
Actually  only  a  single  salt  was  obtained,  and  attempts 
at  resolution  by  fractional  crystallisation  of  the 
strychnine  salt  were  unsuccessful ;  the  failure  of 
attempts  to  replace  the  two  ammonia  groups  by 
one  ethylenediamine  molecule  and  the  fact  that 
replacement  of  the  sulphito-groups  by  two  oxalato- 
groups  results  in  the  formation  of  ammonium  diam- 
minodioxalatocobaltate  (Riescnfcld  and  Element, 
A.,  1922,  ii,  853)  are  taken  as  sufficient  evidence  that 
the  substance  is  the  irams-compound  and  that  the 
hexahedral  arrangement  persists,  the  sulphito-group 
occupying  two  co-ordination  positions. 

The  preparation  of  the  following  compounds  is 
described  :  Pentammino-monosulpliitocobaltic  sulphite , 
[Co(NH3)6S03]2S03,2H20,  dark  brown  prisms.  Pent- 
ammino-monochlorocobaltic  chloride, 
[Co(NH3)5C1]C12,3H20. 

Ammonium  tetrammino  -  trans  -  disulphitocoballate, 
(NH4)[Co(NH3)4(S03)2],  yellow  hexagonal  plates. 
Ammonium  diethyienediamino-tra.ns-disulphitocobalt- 
ate,  NH4[Co  en2  (S03)2],  yellow,  quadrangular  plates ; 
strychnine  salt,  C21H22N202,H[C0  en2  (S03)2],2H20, 
[a]0= — 30°,  [3/]0= — 219°.  Ammonium  dipropylene- 
diamino-tTuns-disulphitocobaltate,  NH4[Co  pn2  (S03)2]. 
Ammonium  trans  -  diammino  -  disulphitocobaltate, 
NH4[Co(NH3)2(S03)2],  strychnine  salt, 

C21H22N202,H[Co(NH3)2(S03)2],2H20, 

[a]a= — 70°,  [d/]0= — 437°.  Ammonium  triammino- 
trisulphitocobaltate,  (NH4)3[Co(NH3)3(S03)3].  Cobaltic 
tria mminotri su Iph itocobaltate,  Co[C'o(NH3)3(S03)3]. 

J.  S.  Carter. 

Binary  bromides  and  iodides  of  platinum. 
L.  Wohler  and  F.  Muller  (Z.  anorg.  Chem.,  1925, 
149,  377 — 386). — Pure  platinum  tetrabromide  is 
obtained  by  heating  bromoplatinic  acid  in  a  current 
of  bromine  at  300°.  At  370°,  further  loss  of  bromine 
takes  place  with  formation  of  the  tribromide,  and  at 
405 — 410°  the  dibromide  is  formed.  The  dibromide 
is  difficult  to  prepare,  as  it  is  stable  over  a  temperature 
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range  of  only  5°.  The  corresponding  iodine  com¬ 
pounds  aro  also  difficult  to  prepare  from  tho  tctra- 
iodide  because  they  are  stable  only  over  narrow  ranges 
of  temperature.  By  heating  platinum  with  iodine  in 
a  sealed  tube,  the  tetraiodide  is  formed  at  240 — 300°, 
and  tho  tri-iodide  at  350 — 400°.  The  di-iodide  is 
obtained  with  difficulty  at  a  higher  temperature. 

A.  Geaice. 

Formation  and  decomposition  of  the  complex 
sodium  chlorides  of  platinum  and  iridium.  L. 
WOiiler  and  P.  Balz  (Z.  anorg.  Chern.,  1925,  149, 
353 — 358). — When  sodium  chloroplatinate  and  cliloro- 
iridate  are  heated,  the  chlorine  contents  fall  con¬ 
tinuously  with  rising  temperature  until  they  corre¬ 
spond  with  the  chloroplatinite  and  chloroiriditc, 
respectively.  The  same  curves  are  obtained  when 
platinum  and  iridium  are  chlorinated  with  sodium 
chloride  and  chlorine.  Similarly,  the  chlorine  con¬ 
tents  vary  continuously  with  the  composition.  At 
higher  temperatures,  metallic  platinum  and  iridium 
are  formed.  No  evidence  was  obtained  of  the 
formation  of  complex  chlorides  of  tervalent  or  uni¬ 
valent  platinum,  or  of  bivalent  or  univalent  iridium. 
Below  660°,  sodium  chloroplatinate  is  obtained,  and 
above  800°  only  the  chloroplatinite.  Sodium  chloro- 
iridate  is  obtained  below  570°  and  is  completely 
decomposed  at  800°,  Sodium  chloroiridate  may  bo 
determined  by  titration  with  sodium  thiosulphate. 

A.  Geake. 

Preparation  of  beryllium  chloride  by  the  action 
of  carbonyl  chloride  on  beryllium  oxide.  C. 
Matignon  and  J.  Cathala  (Compt.  rend.,  1925, 
181,  1066 — 1068). — Beryllium  chloride  may  be  pre¬ 
pared  most  conveniently  by  heating  the  oxide  in  a 
current  of  carbonyl  chloride.  By  working  under 
specified  conditions,  data  have  been  obtained  enabling 
the  velocity  of  reaction  at  different  temperatures  to  be 
studied  empirically.  If  the  speed  of  the  stream  of 
carbonyl  chloride  is  doubled,  the  reaction  velocity 
increases  by  an  amount  which  varies  with  the  tem¬ 
perature.  The  chlorination  increases  rapidly  with 
rise  of  temperature.  J.  Grant. 

Sodium  pyroborate  monohydrate.  M.  Raku- 
sin  and  A.  Nesmejanov  (Mitt,  wiss.-tech.  Arb. 
Republ.  [Russ.],  1924,  13,  52 — 54;  from  Chem. 
Zentr.,  1925,  II,  388).- — Sodium  pyroborate  mono¬ 
hydrate  is  prepared  by  heating  borax  to  constant 
weight  at  180°.  G.  W.  Robinson. 

Purification  of  phosphoric  oxide.  G.  I.  Finch 
and  R.P.  Fraser  (J.C.S.,  1926,  117— 119).— Modific¬ 
ations  in  the  apparatus  devised  by  Finch  and  Peto 
{ibid.,  1922,  121,  692)  are  described.  In  1  hr.  500  g. 
of  impure  phosphoric  oxide  can  be  distilled  in  a 
current  of  oxygen  flowing  through  a  red-hot  iron  tube 
with  a  70 — 80%  yield  of  pure  oxide  free  from  lower 
oxides  and  organic  matter  and  possessing  a  minimum 
vapour  pressure  (cf.  Smits  and  Rutgers,  ibid.,  1924, 
125,  2573),  and  very  voluminous. 

W.  M.  Colles. 

Formation  of  ozone  from  air  under  pressure. 
H.  von  Wartenberg  and  M.  Treppenhauer  (Z. 
Elektrochem.,  1925,  31,  633 — 636). — Experiments  on 


dry  air  compressed  to  2 — 5  atm.  with  50-cycle  alter¬ 
nating  current  at  15,000 — 22,500  volts  show  that 
there  is  a  slight  rise  in  the  yield  of  ozone  per  unit 
time  up  to  2  atm.,  followed  by  a  rapid  and  con¬ 
tinuous  decline.  The  current  efficiency  shows  a 
similar  maximum  at  2  atm.  Higher  voltages  than 
those  mentioned  caused  sparking.  Compressed 
ozonised  air  may  be  produced  more  efficiently  by 
ozonising  first  and  compressing  afterwards. 

W.  A.  Caspari. 

Ozonisation  with  high-frequency  current.  H. 
von  Wartenberg  and  M.  Treppenhauer  (Z. 
Elektrochem.,  1925,  31,  636—640). — The  yield  of 
ozone  is  not  materially  affected  by  increasing  the 
frequency  up  to  300,000  cycles.  At  very  low  rates 
of  flow  of  the  air  or  oxygen,  however,  increasing 
frequency  reduces  the  yield  very  considerably. 
Experiments  on  ammonia  synthesis  in  the  same 
apparatus  showed  a  similar  relation  between  frequency 
and  rate  of  flow.  W.  A.  Caspari. 

Determination  of  coloured  gases  by  means  of 
the  photoelectric  cell.  H.  and  A.  Copaux.- — See 
B.,  1926,  125. 

Crucible  methods  of  analysis.  J.  D.  M.  Smith 
(Chem.  News,  1926,  132,  65 — 72). — A  more  detailed 
account  of  the  use  of  the  crucible  previously  described 
(this  vol.,  41). 

Deflexion  potentiometer.  H.  Bienfait  (Rec. 
trav.  chim.,  1926,  45,  166 — 168 ;  cf.  Goode,  A.,  1922, 
ii,  307). — A  description  of  an  apparatus  for  electro¬ 
metric  titrations  or  more  accurate  potential  measure¬ 
ments.  A  single  trlode  valve  is  used,  and  the 
accuracy  obtained  is  0-5  millivolt  with  a  range  of 
1  volt.  The  potential  is  calculated  from  direct 
readings  on  a  millivoltmeter  and  need  not  be  checked 
by  compensation.  The  arrangement  resembles  the 
original  apparatus  of  Goode  ( loc .  cit.),  but  is  more 
accurate  owing  to  arrangements  to  allow  for  changes 
in  the  potential  of  the  battery  and  storage  cell.  It 
is  much  more  simple  than  the  later  improved  appar¬ 
atus  of  Goode  (A.,  1925,  ii,  1196). 

W.  Hume-Rothery. 

Chromic  acid  method  for  the  determination  of 
small  amounts  of  bromine.  P.  L.  Hibbard 
(Ind.  Eng.  Chem.,  1926,  18,  57— 60).— Bromine  may 
be  satisfactorily  determined  in  amounts  from  0-1  to 
10  mg.  by  liberating  until  chromic  anhydride  and 
sulphuric  acid,  and  drawing  the  gas  in  a  current  of  air 
into  a  solution  of  potassium  iodide,  the  liberated 
iodine  being  determined  as  it  is  set  free  by  standard 
thiosulphate  solution.  Organic  matter  is  previously 
removed  by  means  of  sodium  peroxide,  the  tem¬ 
perature  being  kept  as  low  as  possible.  Any  iodine 
present  must  cither  be  removed  or  accounted  for, 
and  if  large  amounts  of  chlorine  are  present  it  is 
necessary  to  carry  out  a  double  separation,  whereby 
the  small  proportion  of  chlorine  carried  over  the  first 
time  becomes  negligible  the  second  time.  The 
presence  of  a  little  chloride  seems  to  be  advantageous, 
but  when  more  than  traces  of  chlorine  are  present 
the  oxidising  mixture  should  not  be  allowed  to 
become  warm.  Nitrate  or  nitric  acid  must  not  be 
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present  in  sufficient  amount  to  allow  of  tho  concen¬ 
tration  becoming  higher  than  N.  D.  G.  Hewer. 

Determination  of  dissolved  oxygen  in  water 
in  presence  of  nitrite.  M.  E.  Stas. — Sec  B.,  1926, 
110. 

Determination  of  sulphites  and  of  ferrous  iron. 
W.  D.  Bonner  and  D.  M.  Yost  (Ind.  Eng.  Chem., 
1926,  18,  55 — 56). — The  iodine  method  for  determin¬ 
ing  sulphites  was  taken  as  the  standard,  after  com¬ 
parison  with  gravimetric  determinations,  and  other 
methods  were  compared  with  it.  Potassium  per¬ 
manganate  is  unsuitable  owing  to  formation  of 
dithionic  acid.  Hypochlorite,  dichromate,  and  bromate 
solutions  all  gave  poor  results,  but  bromine  may  be 
used  for  quantitative  work.  Potassium  iodate  was  the 
most  satisfactory  reagent  used,  and  its  solution  is 
more  stable  than  that  of  either  iodine  or  bromine,  hut 
it  should  be  initially  acid.  Ferrous  iron  may  be 
determined  by  adding  its  solution  to  one  of  disodium 
phosphate  containing  hypochlorous  acid,  whereby 
the  iron  is  precipitated  as  ferric  phosphate,  and  the 
excess  of  hypochlorous  acid  found  by  adding  potass¬ 
ium  iodide  to  the  mixture  and  determining  the 
liberated  iodine.  The  tribromide  method  for  ferrous 
iron  was  found  to  be  inaccurate.  D.  G.  Hewer. 

Volumetric  determination  of  sulphates  by 
means  of  barium  chloride  and  potassium 
stearate.  H.  Atkinson  (Analyst,  1926,  51,  81 — 
82). — In  connexion  with  the  method  previously 
described  (this  vol.,  38),  it  is  pointed  out  that  the 
presence  of  relatively  large  amounts  (1  %  and  upwards) 
of  neutral  salts  appreciably  affects  the  end-point, 
sodium  and  potassium  chlorides  depressing  the 
barium  chloride  titration  and  potassium  nitrate 
increasing  it;  with  large  amounts  of  neutral  salts, 
the  potassium  stearate  is  salted  out  and  the  method 
fails.  Phosphates  interfere  with  the  stearate  reaction, 
but  may  be  removed  by  boiling  the  solution  with  an 
excess  of  aluminium  chloride.  The  resulting  solution 
has  an  acid  reaction  to  the  indicator,  and  dilute 
sodium  hydroxide  is  therefore  added  until  the  colour 
changes  to  yellow.  On  cooling,  the  liquid  becomes 
greenish-yellow  and  its  sulphate  content  may  then 
be  determined  by  the  barium  chloride-potassium 
stearate  method.  A.  It.  Powell. 

Electrometric  determination  of  tellurium  in 
presence  of  ferric  iron,  selenium,  and.  copper. 
W.  T.  Schrenk  and  B.  L.  Browning  (J.  Amer.  Chem. 
Soc.,  1926,  48,  139 — 140). — An  adaptation  of  the 
method  of  Lenher  and  Wakefield  (A.,  1923,  ii,  576) 
to  avoid  the  use  of  a  spot-plate  indicator. 

It.  ClTTHTLL. 

Use  of  licjuid  amalgams  in  volumetric  analysis. 
III.  Determination  of  phosphoric  acid  by  using 
lead  amalgam.  Iv.  Someya  (Sci.  Rep.  Tohoku 
Imp.  Univ.,  1925,  14,  569— 576).— See  A.,  1925,  ii, 
1201. 

Determination  of  arsenic  and  silver  in  silver 
arsenobenzenes.  U.  Cazzani. — See  B.,  1926,  107. 

■  Assay  of  potassium  chlorate.  Lehn  and  Fink 
Inc.— See  B„  1926,  87. 
s 


Perchloric  acid  as  an  analytical  reagent. 
Determination  of  potassium.  J.  H.  Yoe  (Ann. 
Chim.  Analyt.,  1926,  [ii],  8, 1—3 ;  cf.  A.,  1925,  ii,  902). 
— Since  Smith  and  Ross  (A.,  1925,  ii,  437)  have  shown 
that  it  is  not  possible  completely  to  dry  the  potassium 
perchlorate,  and  that  potassium  perchlorate  crystal¬ 
lised  from  acid  solution  occludes  perchloric  acid,  the 
author’s  method  requires  modification. 

D.  G.  Hewer. 

Determination  of  rubidium  and  c cesium.  W. 
Strecker  and  F.  0.  Diaz  (Z.  anal.  Chom.,  1925,  67, 
321 — 341). — Rubidium  and  csesium  may  be  precipit¬ 
ated  quantitatively  as  perchlorates  by  the  following 
method.  The  solution  is  evaporated  with  an  excess 
of  perchloric  acid  until  fumes  of  the  latter  are  evolved 
and,  after  cooling,  10 — 15  c.c.  of  alcohol  containing 
0-3%  of  perchloric  acid  are  stirred  into  the  pasty 
residue.  The  precipitate  is  collected  in  a  glass  crucible 
with  a  porous  bottom  of  sintered  glass,  washed  with 
a  0-3%  alcoholic  solution  of  perchloric  acid,  dried  at 
150°,  and  weighed.  As  a  test  of  the  purity  of  the 
precipitate,  a  weighed  amount  is  mixed  with  twice  its 
weight  of  hydrazine  sulphate  and  four  times  its 
weight  of  sodium  carbonate  and  the  mixture  is  fused 
for  10  min.  The  residue  is  dissolved  in  water  and  the 
chloride  formed  determined  by  titration  with  silver 
nitrate.  The  precipitate  formed  by  the  addition  of 
sodium  cobaltinitrite  to  a  solution  of  a  rubidium  salt 
varies  in  composition  between  NaRb2Co(N02)6  and 
Na2RbCo(N02)fi,  according  to  the  conditions  of 
precipitation,  so  that  this  method  is  not  applicable 
to  the  gravimetric  determination  of  rubidium.  The 
csesium  salt,  on  the  contrary,  has  the  composition 
Cs3Co(N02)6,H20  when  precipitated  at  80°.  Both 
rubidium  and  emsium  may  be  weighed  as  the  chloro- 
stannates,  which  are  obtained  as  follows  :  the 
concentrated  solution  of  the  chlorides  of  the  two 
metals  is  treated  with  a  mixture  of  1  part  of  con¬ 
centrated  hydrochloric  acid  and  2  parts  of  alcohol. 
If  potassium  is  present,  it  is  almost  completely 
precipitated  as  chloride  at  this  stage.  The  solution 
is  filtered,  if  necessary,  and  the  precipitate  washed 
with  absolute  alcohol.  The  filtrate  is  heated  to 
boiling  and  treated  with  a  hot  alcoholic  solution  of 
stannic  chloride.  After  keeping  for  4  hrs.,  the  white, 
crystalline  precipitate  of  rubidium  and/or  caesium 
chlorostannate  is  collected,  washed  with  absolute 
alcohol,  dried  at  110°,  and  weighed.  The  filtrate 
contains  the  remainder  of  the  potassium,  which  may 
be  recovered  as  perchlorate  in  the  usual  way  after 
evaporation  to  dryness  and  removal  of  the  excess  tin. 
The  weighed  chlorostannate  precipitate  is  dissolved 
in  a  hot  solution  of  tartaric  acid,  the  tin  removed  with 
hydrogen  sulphide,  the  filtrate  evaporated  to  dryness, 
and  the  residue  ignited  to  destroy  the  tartaric  acid. 
The  resulting  chlorides  are  roughly  weighed  and  dis¬ 
solved  in  the  smallest  possible  quantity  of  water  with 
an  equal  weight  of  sodium  or,  preferably,  ferric 
chloride.  The  solution  is  mixed  with  50  c.c.  of  glacial 
acetic  acid  per  g.  of  chlorides,  heated  nearly  to 
boiling,  and  treated  with  a  solution  of  antimony 
trichloride  in  glacial  acetic  acid.  After  setting  aside 
over-night,  the  precipitated  caesium  complex  chloride 
(having  a  composition  between  3CsCl,2SbCl3,FeCl3 
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and  3CsCl,2SbCl3,0-5FeCl3)  is  collected  in  a  glass 
crucible  with  a  porous  bottom  of  sintered  glass, 
washed  with  a  5 — 10%  solution  of  antimony  tri¬ 
chloride  in  glacial  acetic  acid,  and  dissolved  in  hydro¬ 
chloric  acid.  The  solution  is  treated  with  perchloric 
acid  and  alcohol  to  obtain  caisium  perchlorate  for 
weighing ;  it  is  unnecessary  to  remove  the  antimony 
before  adding  the  perchloric  acid.  Rubidium,  if 
desired,  may  be  recovered  from  the  acetic  acid  filtrate 
by  evaporation  to  dryness,  removal  of  the  antimony 
by  hydrogen  sulphide,  and  subsequent  precipitaton 
of  the  rubidium  with  perchloric  acid. 

A.  R.  Powell. 

Sensitivity  of  certain  reagents  with  strontium 
and  calcium  ions.  D.  Raquet  (Ann.  Chim. 
Analyt.,  1920,  [ii],  8,  3 — 10).— -Strontium  may  be 
detected  (a)  alone  or  (b)  in  the  presence  of  calcium  in 
the  following  proportions  :  with  calcium  sulphate,  (a) 

1  part  in  5,000  parts,  (b)  1  in  10  (expressed  as  strontium 
corresponding  with  calcium) ;  with  0-25%  ammonium 
sulphate,  (a)  1  in  10,000,  (b)  1  in  10 ;  with  0-33% 
sodium  sulphite,  (a)  1  in  5000,  and  in  the  presence  of 
alcohol,  (a)  1  in  25,000,  (b)  1  in  100;  with  calcium 
chromate,  (a)  1  in  300,  (b)  1  in  15  ;  with  potassium 
chromate  in  alcohol,  (a)  1  in  20,000,  ( b )  1  in  15  ;  with 
Caron  and  Raquet’s  reagent  (100  g.  of  ammonium 
chromate  dissolved  in  water  and  70 — 75  c.c.  of 
ammonia  solution,  and  then  50  c.c.  of  glacial  acetic 
acid  added,  and  the  whole  made  up  to  1000  c.c.) 
(a)  1  in  15,000,  (b)  1  in  100.  To  detect  calcium  in  the 
presence  of  other  members  of  the  group,  an  excess  of 
Caron  and  Raquet’s  reagent  is  added,  the  barium 
chromate  filtered  off,  and  ammonia  added  to  the  filtrate 
until  a  yellow  colour  is  obtained;  1  vol.  of  60% 
alcohol  is  then  added,  and  any  strontium  chromate 
filtered  off.  The  calcium  can  then  be  detected  (1  part 
in  10,000  parts)  by  the  addition  of  potassium  ferro- 
cyanide.  In  a  1  in  10  solution  of  strontium  chloride, 

1  part  of  calcium  for  100  parts  of  strontium  can  be 
detected.  D.  G.  Hewer. 

Separation  of  lead  and  silver.  G.  Vortmann 
and  O.  Hecht  (Z.  anal.  Chem.,  1925,  67,  276 — 281). — 
The  nitrate  solution  of  the  two  metals  is  treated  with 
tartaric  acid  equal  to  15 — 20  times  the  weight  of  the 
metals  present,  and  ammonia  is  added  in  slight  excess. 
The  lead  may  now  he  precipitated  by  the  addition  of 
a  10%  solution  of  ammonium  phosphate,  and  the 
precipitate  collected,  washed  with  0-2%  ammonium 
nitrate  solution,  ignited  gently,  and  weighed  as  lead 
phosphate.  Alternatively,  the  silver  may  be  precipit¬ 
ated  by  the  addition  of  an  excess  of  10%  potassium 
iodide  solution  to  the  boiling  liquid  and  the  precipitate 
collected  in  a  Gooch  crucible,  washed  with  very 
dilute  ammonium  nitrate  solution,  dilute  nitric  acid, 
and  hot  water  in  succession,  dried  at  130°,  and 
weighed  as  silver  iodide.  A.  R.  Powell, 

Determination  of  thallium.  W.  Strecker  and 
P.  de  la  PeSa  (Z.  anal.  Chem.,  1925, 67,  256 — 269). — 
Thallium  gives  a  hrick-red,  granular  precipitate 
which  settles  and  filters  readily  when  a  solution  of  a 
thallium  salt  is  treated  at  80°  with  an  excess  of  an 
acetic  acid  solution  of  sodium  cobaltinitrite,  produced 
by  mixing  equal  volumes  of  solutions  containing 


(a)  57-2  g.  of  cobalt  nitrate  and  100  c.c.  of  acetic  acid 
per  litre,  and  (b)  360  g.  of  sodium  nitrite  per  litre. 
Precipitation  is  quantitative  and  the  precipitate  may 
be  dried  at  100 — 110°  and  weighed  as  NaTl,Co(N02)G 
for  the  determination  of  thallium.  The  precipitation 
of  thallium  as  a  metallic  sponge  is  attended  with 
difficulties,  owing  to  the  ease  with  which  the  metal 
oxidises  and  the  trouble  of  removing  the  excess  of  tho 
precipitant.  Good  results  are  obtained,  however, 
if  tho  solution  is  boiled  with  magnesium  turnings  in  a 
flask  fitted  with  a  Bunsen  valve  and  the  excess  of 
magnesium  removed  by  shaking  or  warming  gently 
with  a  large  volume  of  ammonium  chloride  solution. 
When  effervescence  ceases,  tho  sponge  is  allowed  to 
settle  and  the  clear  liquor  decanted  off;  the  sponge 
is  washed  several  times  with  recently  boiled  water,  and 
its  weight  may  be  determined  by  measuring  tho 
volume  of  hydrogen  evolved  when  it  is  dissolved  in 
hydrochloric  acid,  by  transferring  it  by  means  of  a 
nickel  spatula  to  a  porcelain  boat  and  heating  for 
40  min.  in  a  current  of  hydrogen  at  200 — 210°,  or  by 
bringing  it  into  contact  with  a  small  globule  of  Wood’s 
metal  melted  under  hot  water  and  determining  tho 
increase  in  weight  of  tho  alloy.  Thallium  may  bo 
determined  volumetrically  by  adding  slowly  to  the 
cold  solution  of  the  thallium  salt  a  standard  solution  of 
potassium  iodide  (8-138  g.  per  litre)  until  no  further 
precipitate  forms,  followed  by  a  further  10  c.c.  in 
excess,  filtering  off  the  yellow  thallous  iodide,  and 
determining  the  excess  of  potassium  iodide  in  the 
filtrate  by  a  modification  of  the  method  of  Presenilis. 
The  iodine  is  liberated  by  addition  of  a  few  drops  of 
concentrated  sulphuric  acid  saturated  with  nitrous 
acid  vapours  and  extracted  from  the  solution  by 
shaking  with  xylene.  The  xylene  layer  is  separated, 
washed,  and  titrated  with  thiosulphate. 

A.  R.  Powell. 

Electrolytic  separation  of  copper  from  cad¬ 
mium.  A.  Jilek  and  J.  Lukas  (Chem.  Listy,  1926, 
20,  18 — 21). — Copper  may  be  deposited  free  from 
cadmium  by  electrolysis  of  a  nitrate  solution  con¬ 
taining  15  c.c.  of  concentrated  nitric  acid,  6  g.  of 
tartaric  acid,  and  15  g.  of  40%  hydrofluoric  acid  in  a 
volume  of  100 — 150  c.c.  A  rotating  anode  and  the 
usual  platinum  dish  cathode  are  used  with  a  current 
of  1  amp.  at  4  volts.  If  the  copper  present  is  less 
than  1%  of  the  cadmium,  the  deposit  must  be  redis¬ 
solved  in  nitric  acid  and  the  process  repeated,  or  the 
proportion  of  hydrofluoric  acid  may  be  increased  to 
20  g.  in  the  first  electrolysis.  A.  R.  Powell. 

Titration  of  mercury  with  potassium  cyanide, 
lead  with  arsenate,  and  iron  with  thiosulphate. 
K.  Jellinek  and  J.  Czerwinski  (Z.  anorg.  Chem., 
1925,  149,  359 — 376). — When  mercuric  chloride  is 
titrated  with  potassium  cyanide  containing  alkali 
(cf.  Jellinek  and  Krebs,  A.,  1923,  ii,  871 ;  Jellinek  and 
Kuhn,  A.,  1924,  ii,  695 ;  Rupp,  Wegner,  and  Maihs,  A., 
1925,  ii,  716),  the  reaction  goes  to  completion  and 
quantitative  results  may  be  obtained  under  suitable 
conditions.  It  is  recommended  to  add  mercuric 
chloride  to  hot  potassium  cyanide  until  the  red  colour 
of  phenolphthalein  is  destroyed;  a  small,  known 
amount  of  hydrochloric  acid  is  then  added  to  destroy 
hydrogen  carbonate,  and  the  titration  completed  with 
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sodium  hydroxide  until  the  red  colour  reappears. 
The  potassium  cyanido  and  alkali  are  then  equivalent 
to  the  mercuric  chloride  and  acid. 

According  to  Rupp  ( loc .  cit.),  the  result  obtained 
by  the  titration  of  lead  nitrate  with  alkali  arsenate 
(cf.  Jellinek  and  Kuhn,  loc.  cit.)  depends  on  the 
absolute  amount  of  lead  taken.  This  is  probably 
due  to  the  use  of  potassium  arsenate;  when  sodium 
arsenate  is  used,  the  result  is  independent  of  the 
weight  or  concentration  of  lead  nitrate,  and  is  only 
slightly  sensitive  to  acids. 

When  ferric  chloride  is  titrated  with  sodium 
thiosulphate  (cf.  Jellinek  and  Vinogradov,  A.,  1924, 
ii,  703),  more  than  tho  stoicheiomctric  proportion  of 
thiosulphate  is  required  (cf.  Rupp,  loc.  cit.).  Under 
carefully  controlled  conditions,  a  correction  can  be 
applied  and  a  quantitative  result  obtained. 

A.  Geake. 

Confirmatory  test  for  aluminium.  H.  W. 
Estill  and  R.  L.  Nugent  (J.  Amer.  Chem.  Soc., 
1926,  48,  168 — 169). — To  tho  solution  is  added 
sufficient  of  an  alcoholic  extract  of  dried  alkanet  root 
to  make  it  ruby-red,  then  3 — 5  c.c.  more  62V-ammon- 
ium  hydroxide  solution  than  is  necessary  to  change 
the  red  colour  to  blue,  and  the  whole  kept  for  5  min. 
If  aluminium  is  present,  a  purple  lake  rises  to  the 
surface,  the  solution  being  decolorised. 

R.  Cuthill. 

Analysis  of  materials  containing-  a  mixture 
of  metallic  iron  and  iron  oxides.  H.  C.  M. 
Ingeberg. — Sec  B.,  1926,  130. 

Application  of  the  reaction  between  ferric  salts 
and  iodides  to  the  determination  of  ferrous  and 
ferric  iron.  N.  Tananaev  (Mitt,  wiss.-tech.  Arb. 
Republ.  [Russ.],  1924,  13,  72 — 73;  from  Chem. 
Zentr.,  1925,  II,  418 — 419). — The  solution  of  a  ferric 
salt  is  treated  with  a  fivefold  excess  of  potassium 
iodide  and  then  with  an  excess  of  sodium  thiosulphate. 
The  thiosulphate  is  then  titrated  with  iodine  solution. 
In  the  case  of  a  ferrous  salt,  the  solution  is  treated 
with  potassium  sodium  tartrate,  sodium  hydrogen 
carbonate,  and  excess  of  iodine,  whereby  the  ferrous 
salt  is  quantitatively  oxidised.  The  excess  of  iodine 
is  titrated  with  sodium  thiosulphate  solution  in  an 
atmosphere  of  carbon  dioxide.  G.  W.  Robinson. 

Detection  of  iron,  manganese,  and  chromium 
without  the  use  of  nitric  acid.  G.  G.  Longinescu 
and  E.  Petrescu  (Bull.  Chim.  pur.  appl.,  1924,  27, 
1 — 3  pp. ;  from  Chem.  Zentr.,  1925,  II,  487 — 488). 
— The  sulphides  of  the  hydrogen  sulphide  group 
are  dissolved  in  4%  hydrochloric  acid.  The  insoluble 
residue  is  removed  by  filtration  and  the  hydrogen 
sulphide  by  boiling,  a  portion  of  the  solution  being 
tested  for  iron.  After  addition  of  concentrated 
ferric  chloride  solution,  the  metals  present  are  precipit¬ 
ated  as  hydroxides  by  addition  of  sodium  hydroxide 
solution,  aluminium  and  zinc  remaining  in  solution 
as  aluminates  and  zincates,  respectively.  Chromium 
is  detected  in  a  small  amount  of  the  precipitate  by 
boiling  with  a  little  (2  c.c.)  sodium  hypochlorite 
solution,  whereby  a  yellow  coloration  due  to  sodium 
chromate  is  obtained.  Manganese  may  be  detected 
in  another  portion  of  the  precipitate  by  boiling  for  a 


few  minutes  with  10  c.c.  of  sodium  hypochlorite 
solution,  when  a  pink  coloration  due  to  sodium 
permanganate  is  obtained,  changing  to  green  after 
filtration.  With  excess  of  sodium  hypochlorite, 
sodium  ferrate  may  be  formed,  but  the  violet  color¬ 
ation  due  to  it  disappears  on  acidifying  with  acetic 
acid.  The  preliminary  addition  of  ferric  chloride 
facilitates  the  separation  of  the  hydroxides. 

G.  W.  Robinson. 

Use  of  uranous  sulphate  in  volumetric  analysis. 
G.  Vortmann  and  F.  Binder  (Z.  anal.  Chem.,  1925, 
67,  269 — 276). — Uranous  sulphate  acts  as  a  mild 
reducing  agent  and  at  the  same  time  gives  a  solution 
that  is  stable  in  the  air  and  is  not  oxidised  by  hydrogen 
peroxide  or  by  iodine.  Ferric  salts  are  readily 
reduced  on  warming  to  ferrous,  whilst  sexavalent 
molybdenum  is  unaffected.  The  solution  of  uranous 
sulphate  is  prepared  by  warming  a  solution  of  50  g. 
of  uranyl  sulphate  in  200  c.c.  of  water  and  50  c.c.  of 
sulphuric  acid  with  granulated  zinc  on  the  water-bath 
for  40  min. ;  the  solution  is  filtered  and  diluted  to 
0TM  for  use.  Iron  is  determined  by  adding  hydro¬ 
chloric  acid  and  10  drops  of  10%  potassium  thio¬ 
cyanate  solution  to  the  ferric  chloride  solution,  heating 
to  60°,  and  titrating  with  uranous  sulphate  until  the 
red  colour  disappears.  The  oxidising  power  of  a 
sample  of  manganese  dioxide  is  determined  by  heating 
it  with  hydrochloric  acid  and  an  excess  of  uranous 
sulphate  in  an  atmosphere  of  carbon  dioxide  and 
titrating  the  excess  with  a  standard  solution  of  ferric 
chloride.  A  similar  procedure  serves  for  the  determin¬ 
ation  of  chloric  acid  and  of  chromic  acid.  Manganese 
dioxide  and  nitric  acid  may  be  determined  indirectly 
by  allowing  them  to  oxidise  ferrous  sulphate  in  acid 
solution  and  then  titrating  the  ferric  salt  formed  with 
uranous  sulphate.  A.  R.  Powell. 

Separation  of  iron  and  aluminium  from 
zirconium.  R.  Lessnig  (Z.  anal.  Chem.,  1925,  67, 
341 — 352). — The  solution  of  the  chlorides  or  nitrates  of 
the  three  elements  is  treated  with  2  g.  of  ammonium 
chloride  and  with  dilute  ammonia  until  the  precipit¬ 
ated  hydroxides  just  flocculate;  100  c.c.  of  a  cold 
saturated  solution  of  ammonium  carbonate  are 
added,  and  the  solution  is  diluted  to  400  c.c.,  heated 
gently  over  a  small  flame  to  70 — 80°,  and  maintained 
at  that  temperature  for  10  min.  or  until  the  precipit¬ 
ate  flocculates.  The  zirconium  hydroxide  first 
precipitated  redissolves  in  the  ammonium  carbonate, 
leaving  the  iron  and  aluminium  hydroxides  in  a  dense, 
readily  filtered  form.  For  complete  separation,  the 
precipitate  is  collected,  washed  with  hot  water, 
redissolved  in  hydrochloric  acid,  and  the  process 
repeated.  The  combined  filtrates  are  boiled  to 
decompose  the  ammonium  carbonate,  acidified  with 
hydrochloric  acid,  evaporated  to  about  200  c.c.,  and 
treated  with  ammonia  (free  from  carbonate)  at  50° 
to  obtain  zirconium  hydroxide,  which  is  collected, 
washed  with  hot  water,  ignited  wet  at  1000°,  and 
weighed  as  Zr02.  Thorium,  if  present,  accompanies 
the  zirconium  and  must  subsequently  be  separated 
by  means  of  oxalic  acid.  The  presence  of  titanium 
interferes  with  the  separation,  part  of  the  titanium 
remaining  with  the  zirconium  and  the  remainder 
accompanying  the  iron.  A.  R.  Powell. 
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Reaction  of  cobalt.  L.  Mindalev  (Mitt,  wiss.- 
tech.  Arb.  Republ.  [Russ.],  1924,  13,  57—59;  from 
Chem.  Zentr.,  1925,  II,  419). — Solutions  of  cobaltous 
salts  give  with  potassium  ferrocyanide  in  the  presence 
of  ammonia  a  red  coloration,  which  is  perceptible 
even  with  0-00005AT-solutions.  Nickel  does  not 
interfere  with  the  reaction,  provided  the  ratio  of 
cobalt  to  nickel  is  not  less  than  1  :  200.  In  order  to 
avoid  the  effect  of  the  blue  nickel  ammonium  com¬ 
pound,  the  solution,  after  addition  of  ammonia, 
is  diluted  until  faintly  blue  and  the  potassium  ferro¬ 
cyanide  solution  is  added.  When  concentrated 
solutions  are  precipitated  with  potassium  ferro¬ 
cyanide,  the  presence  of  cobalt  is  shown  by  the  red 
colour  of  the  precipitate  and  of  the  filtrate. 

G.  W.  Robinson. 

Determination  of  bismuth  and  its  separation 
from  lead  and  other  metals  by  hydrolysis. 
L.  Moser  and  W.  Maxymowicz  (Z.  anal.  Chem., 
1925,  67,  248 — 256). — For  the  separation  of  bismuth 
from  zinc,  copper,  cadmium,  and  lead,  the  nitrate 
solution,  which  must  contain  only  small  amounts  of 
chlorides  or  ammonium  salts,  is  treated  with  a  dilute 
solution  of  sodium  carbonate  until  a  slight  permanent 
turbidity  remains.  This  is  discharged  with  a  few 
drops  of  nitric  acid,  2  g.  of  sodium  bromate  are  added, 
and  the  solution  is  heated  to  boiling,  more  nitric  acid 
being  added  if  a  precipitate  forms.  A  10%  solution 
of  sodium  bromide  is  then  added  slowly,  while  boiling 
is  continued  until  no  further  precipitate  forms  and 
the  bulk  of  the  liberated  bromine  is  expelled.  The 
basic  bismuth  bromide  thus  produced  is  usually 
contaminated  with  a  little  lead  if  that  metal  is 
present  in  the  original  solution;  it  should  therefore 
be  redissolved  in  dilute  nitric  acid  and  precipitation 
repeated  as  before.  Alternatively,  the  nitric  acid 
solution  of  the  precipitate  is  nearly  neutralised  with 
sodium  carbonate,  avoiding  a  precipitate,  and  the 
bismuth  precipitated  as  phosphate  by  the  addition 
of  ammonium  phosphate.  .  The  bromate-bromide 
hydrolysis  of  bismuth  salts  provides  a  delicate  test 
for  the  presence  of  bismuth  in  a  solution,  a  marked 
turbidity  being  obtained  in  solutions  in  which 
hydrogen  sulphide  produces  little  or  no  coloration. 

A.  R.  Powell. 

Production  of  thin  Wollaston  wires.  R. 
Suiirmann  and  K.  Clhsihs  (Physikal.  Z.,  1925,  26, 
913). — A  thin  piece  of  platinum  foil  is  mounted  on  a 
glass  frame  and  three  fragments  of  shellac  are  fastened 
on  to  the  foil.  The  wire  is  imbedded  in  the  shellac 
and  the  whole  immersed  in  potassium  cyanide. 
Satisfactory  wires  0-002  mm.  thick  are  obtained  on 
electrolysis.  R.  A.  Morton. 

Laboratory  pump  for  the  circulation  of  gases. 
W.  Francis. — See  B.,  1926,  111. 

Silica  to  glass  and  to  metal  joints.  L.  J. 
Btjttolph  (J.  Opt.  Soc.  Amer.,  1925, 11, 549—557).— 
The  various  methods  which  have  been  proposed  for 
the  making  of  metal  in-leads  through  silica  are 
discussed.  Among  them  are  (a)  a  ground-in  tapered 
“  invar  ”  pin,  mercury-sealed,  for  temperatures  up  to 
200°  only ;  (6)  a  platinum  tube  sealed,  either  directly 
or  with  a  flux,  into  the  silica;  (c)  a  tungsten  wire, 


which  is  sealed  into  a  silica  capillary,  and  the  joint 
made  air-tight  with  either  mercury  or  lead;  (d) 
molybdenum  or  tungsten  wires,  which  may  bo  sealed 
directly  into  silica,  in  a  vacuum,  if  of  diameter  not 
exceeding  0-001  in.  Glass  to  silica  seals  may  be 
made  by  the  usual  graded  joint,  or  by  a  joint  in  which 
silver  chloride  is  used  as  a  cement.  S.  Barratt. 

Gallium-in-quartz  thermometer  graduated  to 
1000°.  S.  Boyer.— See  B.,  1926,  79. 

Measurement  of  very  low  temperatures. 
XXXIII.  Comparison  of  the  constant  volume 
hydrogen  and  helium  thermometers  with  various 
zero-point  pressures.  F.  P.  G.  A.  J.  van  Act  and 
H.  K.  Onnes  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1925,  28,  693 — 700). — Data  already  obtained  (cf. 
p.  234)  are  used  to  compare  the  hydrogen  and  helium 
thermometer  scales  with  each  other  and  with  different 
zero-point  pressures,  the  corresponding  temperatures 
on  the  Centigrade  scale  being  calculated  and  tabulated. 
The  differences  between  the  hydrogen  and  helium 
scales,  for  the  same  density,  increase  with  decreasing 
temperature,  but  at  each  temperature  they  decrease 
to  zero  proportionately  with  the  zero-point  pressure. 

J.  W.  Baker. 

Simple  heating  apparatus.  H.  ter  Meulen 
(Chem.  Weekblad,  1926,  23,  113). — Heating  may  be 
very  economically  and  efficiently  effected  by  use  of 
a  small  asbestos  box,  having  a  small  opening  for  the 
gas  flame  in  the  bottom,  and  two  or  more  larger 
openings  in  the  cover  for  crucibles,  dishes,  etc.  The 
flame  is  prevented  from  impinging  directly  on  the 
vessels  to  be  heated  by  a  small  piece  of  bent  asbestos 
placed  above  it.  S.  I.  Levy. 

Light  filter  for  polarimetry.  N.  Schoorl 
(Chem.  Weekblad,  1926,  23,  113—114;  cf.  this  vol., 
142). — The  filter  previously  described  is  accurate  to 
0-1°  in  rotations  of  10—15°,  but  should  not  be  used 
for  higher  rotations.  It  does  not  give  a  mono¬ 
chromatic  light,  but  the  black  point  coincides  with 
that  given  by  sodium  light  within  these  limits. 

S.  I.  Levy. 

Distillation  of  mercury  containing  gold.  E.  H. 
Riesenfeld  and  W.  Haase  (Ber.,  1925,  58,  [J?], 
2828 — 2834). — Two  forms  of  apparatus  are  described 
for  the  distillation  of  mercury  containing  gold.  The 
first  consists  of  a  Wetzel  flask  connected  to  a  remov¬ 
able  receiver  from  which  a  thick-walled  rubber  tube 
leads  to  a  Volmer-Langmuir  combination.  Between 
the  two  parts  is  placed  a  vessel  cooled  with  liquid  air, 
which  prevents  mercury  vapour  from  the  pump 
diffusing  back  to  the  distillate.  Distillation  takes 
place  at  the  rate  of  about  150  g.  per  hour;  the 
temperature  of  the  mercury  vapour  in  the  upper 
part  of  the  flask  is  70 — 80°,  the  pressure  being  there¬ 
fore  less  than  0-1  mm.  of  mercury.  The  second  form 
consists  of  a  large  flask  connected  with  a  mercury 
reservoir.  The  vapours  pass  from  the  flask  through 
a  porous  glass  filter  placed  parallel  to  the  vertical 
axis  of  the  flask.  Under  these  conditions  it  is  con¬ 
sidered  that  spurting  is  impossible.  Partly  com¬ 
pleted  experiments  establish  definitely  that  gold 
volatilises  with  mercury  during  the  distillation  of 
auriferous  mercury.  Hence,  a  valid  proof  of  the 
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conversion  of  mercury  into  gold  has  not  been  estab¬ 
lished  (cf.  Miethe  and  Stammreich,  A.,  1924,  ii,  874; 
also  Naturwiss.,  1924, 12,  597, 1211). 

The  determination  of  minute  amounts  of  gold  in 
mercury  is  effected  by  dissolving  a  large  quantity  of 
the  sample  in  nitric  acid  (1  :  4)  until  only  1 — 2  c.c. 
remains.  It  is  essential  that  the  warm  mixture 
should  be  agitated  continuously,  so  that  mercurous 
nitrate  is  present  in  the  solution,  whereby  any  dis¬ 
solved  gold  compound  is  reduced  to  the  metal  which 
passes  back  to  the  mercury.  The  residual  amalgam 
is  dissolved  in  dilute  nitric  acid  in  a  specially  designed 
quartz  filter  and  the  residual  gold  is  ignited  and 
weighed  on  a  micro-balance.  H.  Wren. 

Dewar  flasks  in  physical  chemistry  laboratory 
exercises.  A.  C.  Grubb  (Ind.  Eng.  Chem.,  1926, 
18,  163). — Errors  in  the  determination  of  heats  of 
neutralisation  may  be  considerably  lessened  by  using 
a  Dewar  flask  as  calorimeter  with  an  inner  tube 
containing  one  of  the  reagents  in  a  thin  bulb  blown 


at  the  end.  At  the  right  moment  the  bulb  is  broken 
by  means  of  the  projecting  end  of  the  glass  stirrer, 
and  the  maximum  temperature  change  quickly 
ascertained.  Only  one  thermometer  is  necessary. 

D.  G.  Hewer. 

Pipettes  for  potash  work.  G.  M.  Bible  (Ind. 
Eng.  Chem.,  1926,  18,  143). — When  making  frequent 
determinations  of  potassium  as  chloroplatinate  the 
use  of  pipettes  transferring  19-38  c.c.  for  20%  K,0 
and  above,  38-76  c.c.  for  4 — 20%,  and  58-14  c.c.  for 
less  than  4%  is  convenient.  D.  G.  Hewer. 

Alchemical  nomenclature.  E.  J.  HolmyaRd 
(Nature,  1926,  117,  155 — 156). — The  Arabic  alchemi¬ 
cal  names  for  iron,  copper,  tin,  lead,  mercury,  sal 
ammoniac,  and  sulphur,  as  given  in  the  Dresden  and 
British  Museum  manuscripts  (cf.  Wiedemann  and 
Ruska,  Sitzungsber.  Phys.-Med.  Soz.  Erlangen,  1924, 
56,  17),  are  compared  and  discussed. 

A.  A.  Eldridqe. 
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Iron  coloration  in  rocks  and  minerals.  G.  R. 
MacCarthy  (J.  Elisha  Mitchell  Sci.  Soc.,  1925,  41, 
135 — 137). — Ferrous  compounds  occurring  in  rocks 
and  soils  are  nearly  or  quite  colourless;  ferric  com¬ 
pounds  arc  brown,  red,  or  yellow.  Hydrated  ferroso- 
ferric  compounds  are  blue ;  the  black  colour  of  certain 
iron  minerals  may  be  due  to  dehydration  of  ferroso- 
ferric  compounds.  Mixtures  of  ferroso-ferric  and 
ferric  compounds  are  purple  or  green,  with  large  and 
small  proportions,  respectively,  of  the  latter. 

Chemical  Abstracts. 

Deposition  of  native  copper  from  ascending 
solutions.  R.  C.  Wells  (U.S.  Geol.  Surv.  Bull., 
1925,  No.  778,  1 — 69). — An  attempt  to  derive  a 
satisfactory  theory  to  account  for  the  deposition  of 
native  copper,  with  special  reference  to  the  Lake 
Superior  district.  A  large  number  of  experiments 
have  been  carried  out  to  examine  the  probable 
equilibrium  and  solubility  relationships  involved 
in  the  dissolution,  transportation,  and,  finally, 
precipitation  of  copper.  From  the  results  of  these 
experiments  and  from  considerations  of  existing  data, 
four  possibilities  are  suggested :  (i)  hot  rising  solu¬ 
tions  carrying  cuprous  sulphate  are  gradually  cooled, 
thereby  depositing  the  metal ;  (ii)  solutions  of  cuprous 
chloride  in  concentrated  brines  deposit  the  metal 
on  dilution;  (iii)  hot  acid  solutions  carrying  cuprous 
sulphide  meet  with  ferric  oxide,  when  a  number  of 
rather  complex  reactions  occur  involving  the  form¬ 
ation  of  ferrous,  cuprous,  and  cupric  salts  and  the 
deposition  of  metallic  copper,  either  at  once  or  upon 
subsequent  cooling  or  dilution ;  (iv)  the  fourth  theory 
is  to  some  extent  the  opposite  of  the  preceding,  in 
that  it  involves  the  reduction  of  copper  compounds 
by  ferrous  iron.  The  first  two  theories  ignore  the 
specific  nature  of  the  gangue  or  the  rocks  encountered. 

J.  S.  Carter. 


Micas  from  the  limestone  contact  at  Mansjo 
Mtn.,  Sweden.  H.  von  Eckermann  (Tsch.  Min. 
Petr.  Mitt.,  1925,  38,  277 — 287). — Analyses,  with 
density  and  optical  determinations,  are  given  of  a 
biotite  (I)  and  four  phlogopites  (II — V)  collected 
from  different  points  in  the  contact-zone  of  pegmatite 
intrusive  into  oulysito  and  limestone.  The  ratios 
deduced  from  the  analyses  are  as  follows  and  lead 
to  no  general  formula  : 


HjO. 

K,0. 

AlaOj. 

(Fe.Mg)O, 

SiOa. 

Sp.  f?r. 

I. 

1-90 

1-01 

1-94 

5-12 

6 

3-085 

II. 

1-74 

1-04 

1-18 

6-41 

6 

2-831 

III. 

2-12 

M0 

1-24 

6-10 

6 

2-819 

IV. 

1-55 

0-78 

1-35 

6-84 

6 

2-869 

V. 

1-95 

0-98 

1-33 

7-00 

6 

2-737 

The  results  are  discussed  in  connexion  with  the 
metamorphic  reaction  Fe304-fC0  zx  3Fe0+C02. 
The  “  oxidation  degree  ”  (ratio  Fe203/FeO)  varies  in 
the  five  analyses  from  0-0425  to  6-9100. 


SiOa. 

Ti03. 

ai,o3. 

Fe2Os. 

FoO. 

MgO. 

CaO. 

I. 

34-03 

2-74 

18-46 

2-01 

21-54 

8-06 

0-50 

n. 

40-95 

— 

13-14 

0-85 

1-71 

28-03 

0-40 

iii. 

40-80 

0-05 

13-16 

1-84 

2-16 

26-72 

0-46 

IV. 

40-47 

2-44 

14-66 

2-42 

0-65 

26-64 

0-50 

V.* 

39-41 

0-29 

13-44 

2-27 

0-15 

29-18 

1-87 

Na20. 

KaO. 

Li,0. 

F. 

HjO. 

Total. 

i. 

0-34 

8-88 

0-04 

0-25 

3-29 

100-03 

n. 

0-96 

10-25 

— 

3-15 

2-06 

100-17 

nr. 

2-44 

7-95 

— 

2-89 

2-95 

100-20 

IV. 

0-67 

7-57 

0-11 

2-44 

2-09 

100-61 

V.* 

0-58 

7-59 

0-20 

1-55 

2-33 

99-65 

*  Also  BaO  1-28,  Cl  0-21. 

L.  J.  Spencer. 


Calcite  in  regular  growth  on  ankerite  and 
chalybite.  A.  De  Klerk  and  V.  Goldschmidt 
(Tsch.  Min.  Petr.  Mitt.,  1925,  38,  159 — 164). — Speci¬ 
mens  from  the  Simplon  tunnel  show  small  crystals 
of  clear  calcite  in  regular  growth  on  yellowish-whito 
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ankerite  and  on  chalybite.  The  ankerite  has  angle  p 
43°  54',  d  3-06,  e  T5264,  <o  T7194,  and  gave  analysis  I. 
This  agrees  with  the  formula  Ca2Mg(Fe,Mn)C40j2, 
suggesting  that  the  formula  of  dolomite  should  be 
2CaMgC2O0,  and  that  of  calcite  4CaC03  or  Ca4C40i2- 
The  crystals  of  calcite  gave  analysis  II. 

CaCOj.  MgCOj.  FeCOj.  MnC03.  Insol. 

I.  5081  22-65  24-44  1-10  0-43 

II.  97-55  0-38  0-88  —  — 

L.  J.  Spencer. 

Andesine  from  Trifail,  Yugoslavia.  A. 
Himmelbauer  (Tsch.  Min.  Petr.  Mitt.,  1925,  38, 
610 — 623).— A  detailed  crystallographic  description 
is  given  of  small  crystals  of  andesine  found  singly  in 
lignite  and  clay  at  Trifail  (formerly  in  southern  Styria). 
They  arc  clear  and  colourless,  but  enclose  some  brown 
glass.  Analysis  by  N.  Sahlbom  gave 

SiO,.  A1,03.  Fo203.  MgO.  CaO. 

67-30  26-87  0-82  006  8-64 

Na30.  K20.  H30  (at  105°).  Total. 

6-02  0-62  0-12  100-45 

also  MnO  trace,  but  no  Ti02  or  BaO.  Deducting 
impurities,  this  corresponds  with  Ab63.7An42.7Or3.B. 
d  2-675.  New  crystallographic  elements  are  deduced. 
The  angle  (010) :  (001)=86°4',  although  lying  between 
the  corresponding  angle  of  albite  and  anorthite, 
varies  somewhat  from  previous  values,  the  difference 
being  perhaps  due  to  the  presence  of  the  orthoclase 
molecule.  L.  J.  Spencer. 

Hornblendes  from  Lower  Austria.  A.  Mar- 
ciiet  (Tsch.  Min.  Petr.  Mitt.,  1925,  38,  494- — 507). — 
The  hornblendes  occurring  as  constituents  of  the 
crystalline  schists,  mostly  amphibolites,  of  the  Wald- 
viertel  in  Lower  Austria  (A.,  1925,  ii,  997)  are  grouped 
as  :  (1)  pale-coloured  hornblendes  with  relatively 

low  refraction ;  (2)  green  hornblendes  ;  and  (3)  brown 
hornblendes.  Optical  data  were  determined  for 
eighteen  of  these,  but  only  two  could  be  isolated  satis¬ 
factorily  for  chemical  analysis,  these  being  green 
hornblendes  from  amphibolites.  From  analysis  I, 
0-66%  sphene  and  0-08%  pyrite  have  been  deducted ; 
and  from  II,  2-06%  magnetite.  The  composition 
of  some  others  was  calculated  from  the  analyses  of  the 
rocks.  For  the  green  hornblendes  it  is  shown  that 
with  increasing  ferrous  oxide,  and  corresponding 
decrease  in  magnesia,  there  is  an  increase  in  refractive 
index  and  decrease  in  the  optic  axial  angle.  The 
brown  hornblendes  do  not  fall  into  this  series. 


SiO,. 

TiO,.  A1203. 

Fe203. 

FeO. 

MnO. 

I. 

42-80 

1-59  11-31 

4-13 

14-61 

0-17 

II. 

42-7S 

2-93  12-32 

1-54 

14-15 

0-15 

MgO. 

CaO.  Na,0. 

K,0. 

H20. 

I. 

8-81 

13-8S  Ml 

1-08 

0-51 

II. 

9-42 

13-12  1-63 

1-25 

0-71 

Brown. 

I. 

II. 

A - s 

a’  on  (110)  ... 

1-680  1-666  1-672 

1-671 

1-680  1-673 

1-652 

2Fa 

86°  78°  70° 

66° 

46 P  85 J0 

87  P 

JbeO 

10-7  11-4  14-6 

14-2 

15-0  10-6 

11-5 

MgO 

11-7  10-2  8-8 

9-4 

4-6  11-0 

9-6 

L.  J.  Spencer. 


Crystallographic  investigation  of  tscheff- 
kiuite.  A.  K.  Boldyrev  (Bull.  Russ.  Acad.  Sci., 
1924,  257 — 288). — The  results  of  chemical,  crystallo¬ 


graphic,  and  etching  investigation  of  crystals  of 
tscheffkinite  from  the  Ilmensky  Mountains  of  the 
Ural  range  indicate  that  the  habit,  the  combination 
of  faces,  and  the  corresponding  angles  are  similar 
to  those  of  crystals  of  orthite,  but  the  differences  are 
sufficiently  great  to  show  that  the  two  minerals  are 
not  isomorphous,  but  morphotropic.  The  composition 
of  tscheffkinite  is  Ce,CaSi3O10,  whereas  that  of  orthite 
may  be  represented  by  Al2CaSi3O10,AlCaHO3. 

T.  H.  Pope. 

Chemical  composition  of  tscheffkinite.  L.  E. 
Kaufman  (Bull.  Russ.  Acad.  Sci.,  1924,  315 — 320). — 
The  results  of  analysis  of  tscheffkinite  from  the 
Ilmensky  Mountains  are  : 


Si02. 

ThOa. 

Ti02. 

A1203. 

Fe203. 

y2o3. 

Co203.  La,03  etc. 

19-22 

0-80 

17-22 

3-86 

4-56 

1-25 

18-58  22-70 

FeO. 

MnO. 

CaO. 

H20. 

K,0. 

Na20. 

Total. 

7-24 

1-34 

3-34 

0-67 

0-37 

0-42 

101-57 

These  results  correspond  with  the  formula, 
(Ca,Fe)2(Ce2,Al2,Fe2)2(Si,Ti)401G,Si02. 

T.  H.  Pope. 


[Swedenborgite],  a  new  mineral  from  Lang- 
ban.  G.  Aminoff  (Z.  Kryst-.,  1924,  60,  262 — 274). — 
The  mineral,  named  “  swedenborgite,”  contains 

Sb205.  P„06.  A1,03.  CaO.  MgO.  Na20.  K20.  H20.  Total. 
54-17  0-23  34-72  0-94  0-52  8-50  0-21  0-39  99-6S 

corresponding  with  the  formula  Na20,2Al203,Sb205 
The  crystals  are  hexagonal,  c=  1-6309  ;  uniaxial,  neg¬ 
ative,  &>=  1-7724,  e=l-7700.  Chemical  Abstracts. 

Synthesis  and  modes  of  occurrence  of  scap- 
olites.  W.  Eitel  (Tsch.  Min.  Petr.  Mitt.,  1925,  38, 
1 — 38). — A  review  is  given  of  the  modes  of  occurrence 
of  scapolite  minerals  and  of  their  possible  genesis. 
They  are  most  frequently  found  in  contact-meta- 
morphic  limestones  or  where  limestone  has  been 
assimilated  by  igneous  magmas,  with  evidence  in 
some  cases  of  pnoumatolytic  action.  Attempts 
to  synthetise  these  minerals  have  sometimes  resulted 
in  the  formation  of  meionite  or  of  products  resembling 
this,  but  marialite  has  not  been  obtained  artificially. 
The  complex  system  Na2C03-CaC03-Na2Al2Si208 
(nepheline)-CaAl2Si208  (anorthite)  has  been  studied 
by  fusing  in  an  atmosphere  of  carbon  dioxide  under 
pressure  various  mixtures  of  calcium  carbonate, 
sodium  carbonate,  silica,  and  alumina  (or  nepheline 
and  anorthite).  With  nepheline  and  carbonates, 
cancrinite  was  obtained.  Anorthite  with  calcite 
yielded  a  product  resembling  gehlenite,  and  with 
calcium  and  sodium  carbonates  a  substance  resembling 
meionite.  Meionite  was  also  obtained  from  a  fusion 
of  albite  and  calcium  carbonate.  L.  J.  Spencer. 

Some  iron-alkali-amphiboles.  J.  Morozewicz 
(Tsch.  Min.  Petr.  Mitt.,  1925,  38,  210— 222).— The 
alkali-rocks  of  the  Mariupol  district,  on  the  Sea  of 
Azov  in  Ukraine,  contain  amphiboles  of  peculiar 
types.  Taramite  (anal.  I — II)  occurs  as  short- 
prismatic,  bluish-black  crystals  in  dykes  of  mariupolite 
intersecting  the  alkali-granite  of  the  Wali-tarama 
valley.  Fluotaramite  (anal.  Ill — V)  occurs  as  long- 
acicular,  greenish-black  crystals  in  dykes  of  syenite- 
pegmatite.  In  both  the  plane  of  the  optic  axes  is 
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perpendicular  to  the  plane  of  symmetry,  but  of  different 
orientation.  The  pleochroism  is  intense.  Taramite 
is  remarkable  in  being  readily  and  completely  decom¬ 
posed  by  hot  hydrochloric  acid.  It  is  further  remark¬ 
able  in  being  low  in  silica  and  high  in  iron ;  the  water 
is  also  high,  although  the  mineral  is  perfectly  fresh. 
The  densities  of  the  materials  analysed  are  3-4701, 
3-4389,  3-2308,  3-3176,  and  3-2671,  respectively;  and 
the  m.  p.  1080°,  1050°,  1080°,  1000°,  and  1085°  (±10°), 
respectively.  Mctasilicatc  formulae,  on  the  same 
lines  as  the  general  formula  of  Penfield  and  Stanley 
(A.,  1907,  ii,  102),  are  given  for  each  analysis.  For 


SiO». 

TiO.. 

A1203. 

1’eA. 

FeO. 

jUnO. 

VgO 

I. 

37-01 

0-73 

8-50 

11-41 

23-21 

1-70 

0-50 

II. 

38-81 

1-07 

9-23 

11-94 

21-72 

0-64 

0-47 

III. 

02-59 

0-91 

104 

7-69 

11-80 

0-60 

9-32 

IV. 

50-62 

1-03 

1-67 

12-40 

8-63 

5-35 

5-70 

V. 

50-00 

0-40 

3-46 

10-36 

12-40 

0-30 

8-27 

Total 


H20 

H„0 

(loss  O 

CaO. 

Na20. 

K-O. 

F. 

(+105°) 

.  (-105°). 

for  F). 

I. 

7-91 

3-79 

2-10 

0-14 

2-32 

0-33 

100-15 

II. 

0-87 

4-76 

2-24 

0-13 

2-19 

0-18 

100-25 

III. 

3-41 

6-79 

2-00 

2-05 

1-44 

0-34 

99-78 

IV. 

0-50 

S-05 

2-94 

2-40 

1-32 

0-23 

99-S3 

V. 

3-55 

0-15 

2-14 

1-75 

1-04 

0-21 

100-07 

example,  from  analysis  I,  22-50  mol.% 

[(0H,F),R20]“Si03,  8-60  [Na,(Mg,Fe)R,04]“Si03, 
5-64  [(0H,F)2Mg2]uSi03,  63-26  M"SiOn,  where 

R=A1,  Fc™,  and  M=Fen,  Mnu,  Mg,  Ca,  K,,  Na2,  H2. 
In  fluotaramite  the  glaucophane-riebcckite  molecule 
Na2R2(Si03)4  is  present  in  large  amount ;  for  example, 
from  analysis  V,  20-00  mol.%  [(0H,F)2Mg2]nSi03, 
36-30  Na2R2(Si03)4,  43-70  MenSi03.  Taramite  shows 
some  analogies  to  hastingsite,  and  fluotaramite  to 
crossite.  L.  J.  Spencer. 

Composition  of  pitchblendes.  G.  Kiksch  (Tsch. 
Min.  Petr.  Mitt.,  1925,  38,  223 — 228). — The  amounts 
of  U03,  U02,  PbO,  Th02  shown  in  published  analyses 
of  pitchblende  are  tabulated ;  and  the  ratio  U02/U03 
(also  of  UOa+ThOa/UOa)  is  deduced  for  the  original 
mineral  after  making  allowance  for  the  transformation 


2U02 — >-PbO+U03.  The  ratios  then  range  from 
11-45  for  the  purest  crystallised  mineral  from  Branch* 
ville,  Connecticut,  to  0-4  for  a  pitchblende  from 
Australia  (1-00  from  Joachimsthal).  It  is  suggested 
that  there  are  here  two  distinct  minerals — one  an 
oxide  (U02)  and  the  other  an  oxygen  salt  (uranatc 
U205  or  U308),  but  that  they  are  now  in  part  repre¬ 
sented  by  radioactive  transformation  pseudo- 
morphs.”  For  the  original  cubic  oxide  the  name 
ulrichite  is  proposed,  broggerite  and  cloveite  being 
regarded  as  altered  varieties  containing  thorium  or 
rarc-earths.  The  massive  uranate,  pitchblende,  which 
sometimes  shows  nodular  surfaces,  is  cryptocrystallino 
and  perhaps  orthorhombic.  L.  J.  Spencer. 

Variation  of  ozone  in  the  atmosphere.  H. 

Buisson  and  C.  Jausseran  (Compt.  rend.,  1926,  182, 
232 — 234). — Previous  determinations  of  the  mean 
amount  of  ozone  in  the  atmosphere  (A.,  1925,  ii,  627) 
have  been  repeated  with  the  view  of  recording  daily 
variations.  Experiments  extending  over  9  weeks 
show  a  difference  between  the  two  extreme  values 
amounting  to  15%  of  that  previously  obtained.  This 
value  (0-3  cm.,  expressed  as  the  thickness  of  a  layer 
of  pure  ozone)  has  been  confirmed  by  a  method  in 
which  the  absorption  of  sunlight  by  ozone  is  expressed 
as  a  function  of  the  sun’s  altitude.  These  variations 
cannot  be  correlated  with  atmospheric  changes. 

J.  Grant. 

Nitrogen  compounds  in  rain  and  snow.  F.  T. 
Shutt  and  B.  IIedley  (Trans.  Roy.  Soc.  Canada, 
1925,  [iii],  19,  III,  1 — 10). — The  results  of  investig¬ 
ations  carried  out  at  the  Dominion  Experimental 
Farm,  Ottawa,  are  summarised.  During  the  period 
1907 — 1924  every  fall  of  rain  and  snow  was  analysed, 
the  determinations  comprising  nitrogen  present  as 
free  ammonia,  albuminoid  ammonia,  and  as  nitrates 
and  nitrites.  Snow  is  decidedly  poorer  in  nitrogen 
compounds  than  rain.  It  is  shown  that  rain  and 
snow  supply  annually,  per  acre,  nitrogen  in  available 
forms  equivalent  to  an  application  per  acre  of  44  lb. 
of  commercial  sodium  nitrate.  J.  S.  Carter. 


Organic  Chemistry. 


Catalytic  formation  of  petroleum  hydro¬ 
carbons  from  fats.  J.  Marcusson  and  W.  Bauer- 
schafer. — See  B.,  1926,  117. 

Action  of  anhydrous  aluminium  chloride  on 
nonane  and  on  ci/clopentane.  M.  V.  Cox  (Bull. 
Soc.  chim.,  1925,  [iv],  37,  1549— 1553).— When 
nonane  is  heated  for  8  hrs.  with  30%  of  anhydrous 
aluminium  chloride,  the  resulting  butane  corresponds 
with  a  yield  of  1  mol.  for  each  mol.  of  nonane  (cf. 
Grignard  and  Stratford,  A.,  1924,  i,  841).  Pentene 
is  formed  simultaneously;  this  is  transformed  into 
cyctopentane  under  the  influence  of  the  chloride. 
Under  the  conditions  of  experiment,  cyclopentane  is 
stable  in  presence  of  aluminium  chloride. 

H.  J.  Evans. 


Detection  and  determination  of  gaseous 
olefines.  I.  Action  on  olefines  of  chlorine 
dissolved  in  carbon  tetrachloride.  V.  Sorokin 
and  A.  Belikov  (Russian  J.  Chern.  Ind.,  1925,  1, 
[3],  28 — 29). — Even  when  bubbled  slowly  through 
a  14-5%  solution  of  chlorine  in  carbon  tetra¬ 
chloride,  ethylene,  propylene,  and  isobutylene  arc 
not  absorbed  quantitatively,  whereas  the  absorp¬ 
tion  of  butadiene  is  almost' quantitative,  the  error 
being  2-5 — 5%.  Thus  this  method  of  determining 
butadiene  gives  appreciably  more  accurate  results 
than  the  bromination  method.  Under  the  above 
conditions,  propylene  yields  a  mixture  of  «[3-di- 
chloropropane,  with  a  product,  b.  p.  142 — 148°, 
which  was  not  investigated  further,  and  isobutylene 
gives  a(}-dichloro-S-methylpropane  and  ay-di- 
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chloro-p-methylpropene  (cf.  Pogorshelski,  A.,  1905, 
i,  165).  T.  H.  Pope. 

Preparation  of  ethyl  chloride  from  ethylene. 
Chem.  Pabr.  vorm.  Weiler-ter  Meer. — See  B., 
1926,  108. 

Preparation  of  aap-trichloro-  and  aaajl-tetra- 
chloro-ethane.  H.  J.  Prins  (Rec.  trav.  cliim., 
1926,  45  ,  80 — 81). — aaP-Trichlorocthanc  and  aaa(3- 
tetrachloroethane  are  obtained  in  73%  and  64% 
yields,  respectively,  by  passing  dry  chlorine  into 
s-dichloroethane  in  the  presence  of  anhydrous 
aluminium  chloride  at  20 — 40°.  J.  W.  Baker. 

Action  of  sulphuric  and  nitric  acids  on  di- 
chloro-  and  chloro-methyl  ether.  J.  Hotjben  and 
E.  Peankuch  (Bor.,  1926,  59,  [B],  86 — 89). — Chloro- 
methyl  other  is  converted  by  nitric  and  sulphuric 
acids  into  nitromethoxymethyl  nitrate,  b.  p.  48°/ 
15  mm.,  d' 2  1-5005,  ?$'4  1-43276,  which  is  hydrolysed 
by  alcoholic  sodium  ethoxido  to  an  oquimolecular 
mixture  of  sodium  nitrite  and  nitrate,  without  pro¬ 
duction  of  nitromethanc ;  the  substance  is  identical 
with  that  obtained  by  Morcschi  (Atti  R.  Accad. 
Lincei,  1922,  [v],  28,  277)  from  dichloromethyl  ether. 
Its  production  is  invariably  accompanied  by  that  of 
nitronitrozymelhylal,  N  02-CH2-  0  -CH2-  0  -CH,-  0  -N02 , 
b.  p.  88 — 89°/9  mm.,  which,  under  conditions  which 
have  not  been  standardised,  may  become  the  main 
product  of  the  change.  Both  compounds  are  violently 
explosive.  H.  Wren. 

Dehydration  of  aqueous  alcohol.  J.  Bar- 
baudy. — See  B.,  1926,  107. 

Magnesium  alkoxides  and  their  applications 
in  the  synthesis  of  alcohols.  II.  isoButyl  and 
isoamyl  alcohols.  A.  Terentiev  (Bull.  Soc.  chim., 
1925,  [iv],  37,  1553—1557;  cf.  A.,  1925,  i,  110). — 
Condensation  of  isobutyl  alcohol  with  magnesium 
isobutoxide,  prepared  by  the  action  of  magnesium 
on  the  alcohol,  results  in  the  formation  of  diiso¬ 
propyl  ketone,  isobutyl  butyrate,  isobutaldehydc, 
isobutylene,  and  hydrogen,  together  with  an  octyl 
alcohol,  b.  p.  164—167°,  df  0-8232,  wg  1-4236,  to 
which  the  formula  CHMe2-CH2-CMe2-CH2-OH  is 
assigned,  and  an  octyl  isobutyrate,  b.  p.  199 — 
202o/747  mm.,  df  0-8545,  nf>  1-4208.  The  author 
adopts  the  views  put  forward  by  Tischtschenko  and 
Grigorieff  (A.,  1907,  i,  284)  as  regards  the  mechanism 
of  the  reactions  which  occur. 

[With  A.  Bolotine.] — Similar  experiments  with 
amyl  alcohol  and  magnesium  show  that  the  reaction 
follows  a  normal  course,  ditsoamyl  alcohol  being 
formed.  H.  J.  Evans. 

Ketonic  scission  of  tertiary  alcohols.  V. 
Grignard  and  F.  Chambret  (Compt.  rend.,  1926, 
182,  299—302;  cf.  A.,  1923,  i,  739;  1925,  i,  111). 
— Tertiary  alcohols  containing  an  unsaturated  linking 
attached  to  the  alcoholic  carbon  atom  are  readily 
dehydrated  on  heating  at  atmospheric  pressure ; 
when  heated  in  a  vacuum  there  is  little  dehydration, 
but  a  hydrocarbon  and  a  ketone  are  formed : 
CR,R,,R"'-OH=R'-CO-R"+R'"H.  Saturated  ter¬ 
tiary  alcohols  and  those  containing  an  unsaturated  link¬ 
ing  in  a  position  other  than  adjacent  to  the  hydroxyl 


group  are  less  readily  dehydrated,  but  when  heated 
at  400 — 500°  in  a  vacuum  in  the  presence  of  glass 
wool  yields  of  20 — 90%  of  ketones  are  formed. 
From  the  results  detailed  below,  it  is  found  that 
groups  split  off  as  hydrocarbons  from  tertiary  alcohols 
in  the  following  order  of  increasing  readiness : 
Ph  <  Me  <  -CHiCHR  =  -CH2-CH2-CH:CHR  <  benzyl 
and  aliphatic  groups  other  than  those  mentioned 
<  -CH2-CH.'CHR.  (3-Phenyl- A'-hepten-(3-ol  yields 
acetophenone,  [3-bcnzyl-A'-hepton-{3-ol  gives  A'-hepten- 
(3-one,  8-methyl- A°-heptcn-8-ol  gives  methyl  propyl 
ketone,  S-benzyl-Aa-penten-8-ol  gives  phenylacetone, 
S-phenyl-A°-pentcn-8-ol  gives  acetophenone,  S-methyl- 
AP-octen-S-ol  gives  methyl  butyl  ketone,  S-benzyl- 
A^-penten-S-ol  gives  benzyl  methyl  ketone,  8-phenyl- 
A^-penten-S-ol  gives  acetophenone,  e-methyl- Aa-nonen- 
e-ol  gives  allylacetone,  e-benzyl- A“-hexen-e-ol  gives 
A°-hexen-e-one,  e-phenyl-Aa-hexcn-e-ol  gives  aceto¬ 
phenone,  £-methyl-AP-decen-£-ol  gives  A^-hepten- 
£-one,  £-benzyl-A  -hepten-£-ol  gives  AMiepten-^-one, 
£-phcnyl-AMiepten-£-ol  gives  acetophenone,  e-methyl- 
nonan-e-ol  gives  methyl  butyl  ketone,  (3-phenylpro- 
pan-(3-ol  gives  acetophenone,  (3-benzylpropan-(3-ol 
gives  acetone,  8-ethyloctan-S-ol  gives  a  mixture  of 
ketones,  £-methyl-As-nonen-£-ol,  and  pS-dimethyl-A'- 
nonen-S-ol  give  butylideneacetone.  A ‘-Hepten-fi-one, 
m.  p.  70 — 72°,  gradually  changing  into  a  dimeride, 
m.  p.  100 — 103°,  is  prepared  by  condensation  of 
heptaldehyde  and  acetone  in  presence  of  sodium 
hydroxide  solution.  The  preparation  of  many  of  the 
alcohols  is  described  by  Chambret  (Diss.,  Lyon, 
1925).  L.  F.  Hewitt. 

Preparation  of  ethylene  glycol  from  ethylene 
oxide.  Chem.  Fabr.  Kalk.— See  B.,  1926,  108. 

Higher  fatty  acids  of  arachis  oil.  W.  D. 
Cohen. — See  B.,  1926,  9S. 

Saturated  acids  of  highest  m.  p.  from  arachis 
oil  [lignoceric  and  hexacosoic  acids].  D. 
Holde  and  N.  N.  Godbole  (Ber.,  1926,  59,  [B], 
36 — 40). — Arachis  oil  is  hydrolysed  and  crude 
arachidic  acid  is  isolated  from  the  free  fatty  acids 
by  crystallisation  from  acetone  and  alcohol.  Tho 
crude  acid  is  distilled  under  diminished  pressure,  and 
the  residue,  after  repeated  crystallisation  from 
benzene  followed  by  fractional  precipitation  with 
lithium  acetate  in  the  presence  of  chloroform  and 
alcohol,  yields  a  hexacosoic  acid,  C26H5202,  m.  p. 
79°,  possibly  identical  with  cerotic  acid  from  beeswax 
(cf.  Kiesel,  A.,  1925,  i,  1035).  The  presence  of  this 
acid  has  not  been  suspected  previously  and  accounts 
for  the  difficulties  involved  in  the  isolation  of  homo¬ 
geneous  lignoceric  acid  and  the  wide  discrepancies 
with  regard  to  the  physical  constants  of  the  latter 
(cf.  Meyer,  Brod,  and  Soyka,  A.,  1913,  i,  1151 ; 
Heiduschka  and  Pyriki,  A.,  1925,  i,  229).  The  dis¬ 
tillates  from  the  crude  arachidic  acid  (above)  are  con¬ 
verted  into  their  methyl  esters,  which  are  fractionated 
in  a  high  vacuum.  The  least  volatile  portion,  b.  p. 
204 — 21170-4 — 0-5  mm.,  m.  p.  55-7 — 56-5°,  is  hydro¬ 
lysed  and  the  resulting  fatty  acid  is  crystallised 
repeatedly  from  benzene  and,  finally,  fractionally 
precipitated  with  lithium  acetate,  whereby  lignoceric 
acid,  C2,H1802,  m.  p.  80-5 — 81°,  is  isolated. 

H.  Wren. 
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Additive  products  of  iodine  bromide  and 
hypoiodous  acid  with  unsaturated  compounds. 
II.  D.  Holde  and  A.  Gorgas  (Ber.,  1926,  59,  [B], 
113 — 115;  cf.  A.,  1925,  i,  882). — The  yields  of  iodo- 
bromo-acids  obtained  by  Hanus’  method  for  the 
determination  of  the  iodine  number  of  unsaturatcd 
acids  approach  the  theoretical  values  much  more 
closely  when  chloroform  is  replaced  by  glacial  acetic 
acid.  Erucic  acid  thus  affords  bromoiodobehcnic 
acid,  m.  p.  37 — 38°,  in  97%  yield;  calcium  bromo- 
iodobehenate  has  m.  p.  136°  (decomp.)  after  darkening 
at  120°.  Calcium  dibromodi-iodoslearale ,  m.  p.  115° 
(decomp.)  after  darkening  at  100°,  is  described. 
Calcium  iodohydrozystearate,  m.  p.  190 — 194°  (de¬ 
comp.),  calcium  iodohydroxybehenate,  m.  p.  184 — 188° 
(decomp.),  and  calcium  di-iododihydroxystearate  have 
been  prepared.  H.  Wren. 

Synthesis  of  some  cis-ethylenic  compounds. 
M.  BotTEGUEL  and  J.  Yvon  (Compt.  rend.,  1926, 
182,  224 — 225 ;  cf.  A.,  1925,  i,  883). — Aa-Pentinenoic 
acid  when  hydrogenated  in  presence  of  colloidal 
palladium  yields  a  Aa-penlenoic  acid,  b.  p.  88 — 
88-5°/15  mm.,  184 — 185°/760  mm.  Aa-Hexinenoic 
acid  when  reduced  in  presence  of  colloidal  palladium 
yields  a  A a-hexenoic  acid,  b.  p.  101-5 — 102-5°/15  mm., 
201 — 202°/760  mm.  Since  these  acids  are  different 
from  the  stercoisomeric  acids  already  known,  and 
these  latter  probably  have  the  trans-configuration 
(Auwers,  A.,  1923,  i,  746),  it  is  probable  that  the  acids 
here  described  have  the  cis-configuration,  a  con¬ 
clusion  which  is  in  agreement  with  the  b.  p.  of  members 
of  the  crotonic  and  isocrotonic  acid  aeries.  Reduction 
of  phenylacetylenol  in  presence  of  colloidal  palladium 
yields  an  allocinnamyl  alcohol,  b.  p.  120-5°/13  mm. 
{phenylurethane,  m.  p.  89-5°),  thus  differing  from 
ordinary  cinnamyl  alcohol.  Support  is  thus  found 
for  the  generalisation  that  partial  reduction  of 
acetylenic  compounds  yields  cis-ethylenic  derivatives. 

L.  F.  Hewitt. 

Fractional  dissolution  in  alcohol  of  zinc  salts 
of  liquid  acids  derived  from  linseed  oil.  G. 
Agde  (J.  pr.  Chem.,  1926,  [ii],  112,  37 — 56). — The 
contention  of  Erdmann  (A.,  1911,  i,  832)  that  linoleic 
acid  can  be  isolated  by  the  fractional  extraction 
with  alcohol  of  the  basic  zinc  salts  of  the  liquid  acids 
obtained  by  the  hydrolysis  of  linseed  oil  is  not  con¬ 
firmed.  Experiments  are  described  involving  the 
use  of  linseed  oil  from  five  different  sources  and  the 
preparation  by  a  variety  of  methods  of  the  supposed 
basic  zinc  salts  of  the  liquid  acids.  Although  from 
the  later  fractions  a  product  is  obtained  which  has 
the  iodine  value  of  a-linoleic  acid,  this  product  is 
shown  to  be  a  mixture  of  Iinolenic,  linoleic,  and  oleic 
acids.  Analysis  of  the  mixed  zinc  salts  shows  that 
they  must  be  normal  and  not  basic  salts  (cf.  Erdmann, 
loc.  cit.).  Detailed  investigation  of  the  various 
fractions  leads  to  the  conclusion  that  a  separation 
of  the  liquid  acids  cannot  be  based  on  the  fractional 
extraction  of  the  zinc  salts.  R.  W.  West. 

Octadecenoic  acids.  A.  Grun  and  W.  Czerny 
(Ber.,  1926,59,  [if],  54 — 63;  cf.  Thoms  and  Deckert, 
A.,  1921,  i,  219). — Ethyl  A-hydroxystearate,  m.  p. 
51 — 51-3°  (Thoms  and  Deckert,  m.  p.  44°),  is  most 


conveniently  prepared  by  incomplete  hydrogenation 
of  castor  oil  in  presence  of  a  nickel  catalyst  at  80°, 
conversion  of  the  mixture  of  glycerides  into  the 
corresponding  ethyl  esters,  and  crystallisation  of  the 
latter  from  light  petroleum  and  acetone.  It  is  con¬ 
verted  by  (3-naphthalcnesulphonic  acid  at  220°  (cf. 
Griin  and  Ulbrich,  A.,  1920,  i,  518)  into  a  mixture 
of  the  stereoisomcric  ethyl  &h-octadecenoates,  b.  p. 
184°/0-8  mm.,  which  is  also  obtained  by  treating 
A-hydroxystearic  acid  successively  with  thionyl 
chloride  and  ethyl  alcohol,  followed  by  repeated 
distillation  of  the  product  under  diminished  pressure. 
The  crude  ester  is  hydrolysed  by  alcoholic  potassium 
hydroxide  and  the  liberated  acids  are  separated  by 
crystallisation  from  light  petroleum  into  M-ocla- 
decenoic  acid  (elaldic  acid  form),  m.  p.  39-7 — 40-1°, 
b.  p.  196°/l-5  mm.,  and  A*- octadecenoic  acid  (oleic 
acid  form),  m.  p.  9-8 — 10-4°,  b.  p.  196°/l-5  mm. 
(after  purification  by  the  lead  salt  method).  The 
liquid  acid  is  partly  isomerised  by  treatment  with 
nitric  acid  (d  1-4)  and  mercury  at  25°  to  the  solid 
acid.  Octadecenoic  acid  is  transformed  by  bromine 
in  the  presence  of  light  petroleum  into  \y.-dibromo- 
octadecanoic  acid,  which  could  not  be  caused  to 
crystallise ;  it  is  converted  by  alcoholic  potassium 
hydroxide  into  brorno-odadecenoic  acid  containing  a 
little  octadecinenoic  acid.  Ethyl  \\x-dibromo-ocla- 
decanoate  readily  loses  1  mol.  of  hydrogen  bromide 
under  the  influence  of  alcoholic  potassium  hydroxide, 
affording  ethyl  A(or  \j.)-bromo-AK-odadecenoale,  b.  p. 
193 — 195°/0-8  mm.,  whereas  drastic  treatment  with 
the  reagent  converts  it  into  AK-ocladexdnenoic  acid, 
m.  p.  34-2°.  Oxidation  of  the  acetylenic  acid 
by  potassium  permanganate  in  alkaline  solution 
affords  dccane-  a  k-  dicarboxylic,  nonane-  ai-dicarboxylic, . 
sebacic,  and  hexoic  acids;  heptoic  acid  does  not 
appear  to  be  formed.  Successive  oxidation  with 
permanganate  and  sodium  dichromate  and  sulphuric 
acid  gives  decane-ax-dicarboxylic,  hexoic,  and  valeric 
acids.  Removal  of  the  elements  of  water  from 
A-hydroxystearic  acid  by  p-naphthaloncsulphonic 
acid  occurs  therefore  exclusively  in  such  manner  as 
to  form  the  A*- unsaturated  acid;  the  isomeric 
A  •'-acid  is  not  formed.  H.  Wren. 

Detection  of  unsaponifiable  matter  in  marine 
animal  oils.  D.  Holde  and  A.  Gorgas. — See  B., 
1926,  98. 

Oils  of  chaulmoogTa  group.  E.  Andr6. — See 
B.,  1926,  98. 

Influence  of  phosphates  on  the  oxidation  of 
butyric  acid  with  hydrogen  peroxide.  E.  J. 
Witzemann  (J.  Amer.  Chem.  Soc.,  1926,  48,  202 — 
208;  cf.  A.,  1922,  i,  6). — The  oxidation  of  butyric 
acid,  as  the  potassium  salt,  in  aqueous  solution  by 
hydrogen  peroxide  at  the  ordinary  temperature  in 
presence  of  alkali  phosphates  has  been  studied.  In 
presence  of  potassium  dihydrogen  phosphate,  80-8% 
of  the  butyric  acid  was  unoxidised  at  the  end  of 
10  days,  and  in  presence  of  sodium  dihydrogen  phos¬ 
phate,  83-6%  was  unoxidised  in  19  days.  In  presence 
of  dipotassium  hydrogen  phosphate  and  disodium 
hydrogen  phosphate,  27-9%  and  50-4%  of  the  butyric 
acid  was  unchanged  in  6  and  19  days,  respectively. 
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The  dialkali  phosphates  are  thus  much  more  powerful 
catalysts  for  this  oxidation  than  the  monoalkali 
salts.  The  products  of  the  oxidation  were  acetic 
acid,  acetone,  and  carbon 'dioxide,  the  proportion 
of  acetone  in  the  product  being  greater  in  the  presence 
of  the  monoalkali  phosphates.  F.  G.  Willson. 

Simultaneous  oxidation  of  dextrose  and 
butyric  acid.  E.  J.  Witzemann  (J.  Amer.  Chem. 
Soc.,  1926,  48,  208 — 210;  cf.  preceding  abstract). — 
When  dextrose  and  potassium  butyrate  are  treated, 
in  the  same  solution,  with  hydrogen  peroxide  in 
presence  of  sodium  or  potassium  hydrogen  phosphate, 
the  oxidation  of  the  butyrate  (loc.  cit.)  is  not 
influenced  by  the  presence  of  dextrose,  the  oxid¬ 
ation  of  the  two  substances  proceeding  independently. 
The  amount  of  acetone  produced  from  the  butyrate 
was  also  unchanged,  no  antiketogenetic  eSect, 
analogous  to  that  ascribed  to  the  oxidation  of  dextrose 
in  the  body,  being  observed.  F.  G.  Willson. 

Oxidation  of  a-  and  3-hydroxybutyric  acids 
with  hydrogen  peroxide.  E.  J.  Witzemann  (J. 
Amer.  Chem.  Soc.,  1926, 48,  211 — 222). — f-3-Hydroxy- 
butyric  acid  is  practically  unoxidised  by  hydrogen 
peroxide  in  5  days  at  37°  in  dilute  aqueous  solution 
in  presenco  of  mono-  and  di-sodium  or  potassium 
phosphates,  whilst  df-a-hydroxybutyric  acid  under¬ 
goes  considerable  oxidation  under  these  conditions. 
The  consumption  of  permanganate  in  the  determin¬ 
ation  of  these  compounds  in  aqueous  solution  indicates 
that  the  two  acids  are  both  oxidised  according  to 
the  equation  C4H803-t-50=CH3,C02H+2C02+2H20. 
Whilst  lactic  acid  is  oxidised  by  permanganate  in 
neutral  solution  with  formation,  almost  exclusively, 
-of  acetic  acid,  the  analogous  production  of  propionic 
acid  from  a-hydroxybutyrio  acid  was  observed  in 
one  case  only,  this  acid  being  generally  oxidised  by 
neutral  permanganate  with  loss  of  two  carbon  atoms 
and  formation  of  acetic  acid.  Propionic  acid  was 
also  not  observed  as  a  product  of  the  action  of 
hydrogen  peroxide  on  a-hydroxybutyric  acid.  The 
shortening  of  the  carbon  chain  by  two  carbon 
atoms  in  the  oxidation  of  the  hydroxy  butyric  acids 
is  ascribed  to  an  enolisation,  favoured  by  increasing 
concentration  of  alkali,  analogous  to  that  previously 
observed  in  the  case  of  pyruvic  acid  (cf.  Witzemann, 
A.,  1920,  i,  138).  This  is  in  accordance  with  the 
greater  ease  with  which  a-ketobutyric  acid,  as  com¬ 
pared  with  the  (3-derivative  (acetoacetic  acid),  is 
oxidised  with  loss  of  two  carbon  atoms,  as  the 
methylene  group  in  the  former  contains  a  more 
mobile  hydrogen  than  that  in  the  latter.  The  above 
results  indicate  that  a-hydroxy-  and  a-keto-aliphatic 
acids  are  to  be  considered  as  normal,  intermediates 
in  oxidative  metabolism.  F.  G.  Willson. 

Hydrogen  peroxide  as  an  oxidising  agent  in 
acid  solution,  m.  W.  H.  Hatcher  and  G.  W. 
Holden  (Trans.  Roy.  Soc.  Canada,  1925,  [iii],  19,  III, 
11 — 19). — Glyoxylic  acid  is  most  conveniently  pre¬ 
pared  by  the  electrolysis  of  a  cold  concentrated 
solution  of  oxalic  acid  (Tafel  and  Friedrichs,  A., 
1904,  i,  849).  Any  sulphuric  acid  from  the  anode 
liquid  is  removed  by  the  addition  of  small  quantities 
of  barium  oxide,  barium  acetate  being  then  added 


to  precipitate  barium  glyoxylate.  Treatment  with 
sulphuric  acid  and  evaporation  in  a  vacuum  yields 
the  acid,  monoclinic,  m.  p.  98°.  The  sparingly 
soluble  calcium,  silver,  and  mercurous  salts  are  largely 
hydrated.  The  silver  salt  darkens  on  exposure  to 
light. 

Glyoxylic  acid  may  be  titrated  with  alkali  (using 
phenolphthalein)  or  potassium  permanganate  in 
presence  of  sulphuric  acid.  In  the  latter  case,  it  is 
inadvisable  to  heat  the  solution.  The  titrated  solu¬ 
tion  contains  carbonic  and  formic  acids.  Since  the 
volume  of  A7-permanganate  solution  required  is 
oxactly  double  that  of  the  IV-alkali,  the  presence  of 
glycollic  or  oxalic  acids  may  be  detected  by  the 
ratio  of  the  two  titrations. 

The  bimoleeular  reaction  with  hydrogen  peroxide 
in  aqueous  solution  proceeds  according  to  the  equation, 
CH0,C02H+H202=C02+H,C02H4-H20.  In  no 
case  was  any  oxalic  acid  detected  amongst  the 
reaction  products.  The  rate  of  reaction  is  increased 
in  presence  of  mineral  acids.  The  sodium  salt  is 
extremely  reactive  towards  hydrogen  peroxide. 

J.  S.  Carter. 

Isomeric  esters  of  jp-phenoxybenzoylacrylic 
acid.  G.  P.  Rice  (J.  Amer.  Chem.  Soc.,  1926,  48, 
269 — 274;  cf.  A.,  1924,  i,  1314). — Bromination  of 
methyl  p-plienoxybenzoylpropionate,  m.  p.  59°,  b.  p. 
252°/16  mm.,  with  subsequent  elimination  of  hydrogen 
bromide,  affords  methyl  p-phenoxybenzoylacrylate,  as 
the  stable,  yellow  modification,  m.  p.  93°.  The  latter 
is  converted,  by  exposure  to  sunlight  in  saturated 
benzene  solution,  into  the  labile,  colourless  isomeride, 
m.  p.  83°,  the  reverse  change  being  effected  by  adding 
a  trace  of  iodine  to  the  benzene  solution.  When  the 
yellow  modification  is  exposed  as  a  thin  layer  of 
solid  to  sunlight,  it  is  rapidly  converted  into  a  colour¬ 
less  polymeride,  C^H.^Og,  m.  p.  167°.  Treatment  of 
either  form  of  the  ester  with  2  mols.  of  semicarbazide 
hydrochloride  in  methyl  alcohol  in  presence  of  sodium 
acetate  affords  methyl  a-semicarbazido-^-p-phenoxy- 
benzoylpropionate,  m.  p.  184°,  whilst  the  similar 
application  of  1  mol.  of  semicarbazide  to  the  yellow 
isomeride  in  more  dilute  methyl-alcoholic  solution 
yields  two  isomeric  semicarbazones  of  the  unsaturated 
ester,  m.  p.  141°  and  150°,  after  softening  in  both 
cases  at  75°,  respectively.  Ethyl  p-p)lienoxybenzoyl- 
propionate,  b.  p.  255°/15  mm.,  affords  analogously 
the  yellow  form  of  ethyl  p-phenoxybenzoylacrylate, 
m.  p.  46°  [ dibromide ,  m.  p.  78°  (decomp.)].  The 
colourless  isomeride,  obtained  as  in  the  case  of  the 
methyl  ester,  is  a  liquid.  Ethyl  oL-semicarbazido- 
P- p-phenoxybenzoylpropionatc ,  m.  p.  178°,  and  two 
isomeric  semicarbazones  of  ethyl  p-phenoxybenzoyl- 
acrylate,  colourless,  m.  p.  156°,  and  yellow,  m.  p.  85°, 
are  described.  p-Phenoxybenzoylacrylic  acid,  m.  p. 
121°,  is  produced  by  condensation  of  maleic  anhydride 
with  diphenyl  ether  in  presence  of  aluminium  chloride. 
Bromination  in  glacial  acetic  acid  affords  a  dibromide, 
m.  p.  156°  (decomp.),  whilst  in  chloroform  an  isomeric 
dibromide,  m.  p.  116 — 119°  (decomp.),  is  obtained. 
p-Phenoxybenzoylacrylic  acid  is  not  changed  by 
exposure  to  sunlight  in  benzene  solution.  The  solid 
material  is  also  unchanged  similarly  in  cold  weather, 
but  in  hot  weather  becomes  coated  with  a  carrot- 
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coloured  layer.  Its  esters  are  not  hydrolysed  by 
10%  sodium  carbonate  solution.  When  the  yellow 
esters  are  boiled  with  concentrated  hydrochloric  acid 
for  3  hrs.,  an  acid,  probably  a-hydroxy-^-p-phenoxy- 
benzoylpropionic  acid,  m.  p.  120°,  is  obtained. 

F.  G.  Willson. 

Ether-substituted  derivatives  of  ethyl  malonate 
and  barbituric  acid.  A.  J.  Hill  and  D.  T.  Keach 
(J.  Amer.  Chem.  Soc.,  1926,  48,  257— 262).— The 
following  chloromethyl  ethers  were  prepared  by  the 
action  of  40%  aqueous  formaldehyde  on  the  appro¬ 
priate  alcohols  in  presence  of  hydrogen  chloride 
(cf.  Henry,  Bull.  Acad.  roy.  Belg.,  1S93,  [iii],  26, 
629;  Favre,  A.,  1895,  i,  14) :  chloromethyl  n -butyl  ether, 
b.  p.  134°/760  mm. ;  chloromethyl  isobutyl  ether,  b.  p. 
120 — 121°/760  mm. ;  and  benzyl  chloromethyl  ether, 
b.  p.  125°/40  mm.  By  condensing  chloromethyl 
alkyl  ethers  with  ethyl  sodiomalonate,  or  with  ethyl 
ethylsodiomalonate,  in  ethereal  suspension,  the  follow¬ 
ing  products  were  obtained  :  ethyl  methoxymethyl- 
etliylmalonate,  b.  p.  125 — 126°/18  mm.;  ethyl  ethozy- 
methyletliylmalonate,  b.  p.  120 — 121°/13  mm. ;  ethyl 
propoxymetliylethyhnalonate,  b.  p.  135 — 140°/15  mm. ; 
ethyl  n-butoxymethylethyhnalonate,  b.  p.  133°/5 — 6 
mm. ;  ethyl  isobutoxymethylethylmalonate,  b.  p.  135°/ 
9 — 10  mm. ;  ethyl  benzyloxymethylethylmalonate,  b.  p. 
190 — 192°/10 — 11  mm.;  ethyl  propoxymethylmalonate, 
b.  p.  107 — 108°/2 — 3  mm. ;  ethyl  diethoxy  methyl- 
malonate,  b.  p.  123 — 125°/7 — 8  mm. ;  and  ethyl 
dipropoxymethybnalonate,  b.  p.  124 — 125°/2 — 3  mm. 
The  analogous  preparation  of  ethyl  dimethoxymethyl- 
malonate  was  not  successful  (cf.  Kleber,  A.,  1888, 
1056;  Simonsen,  J.C.S.,  1908,  93,  1780).  The  above 
substituted  ethyl  malonates  were  condensed  with 
carbamide  by  means  of  alcoholic  sodium  ethoxide, 
and  the  following  substituted  barbituric  acids 
obtained:  5  -  methoxymethyl-5- ethyl-,  m.  p.  184°; 
5-ethoxymethyl-5-ethijl-,  m.  p.  166° ;  o-propozymethyl- 
5-ethyl-,  m.  p.  174°;  5-n-butoxymethyl-o-etkyl-,  m.  p. 
135° ;  b-isobutoxymethyl-5-ethyl-,  m.  p.  177° ;  5-benzyl- 
oxrymetliyl-5 -ethyl-,  m.  p.  139 — 140° ;  5  :  5 -diethoxy- 
melhyl-,  m.  p.  201 — 203° ;  5  :  5-dipropozymethyl- 
m.  p.  187°;  and  5-propoxijmethyl-barbituric  acid,  m.  p. 
147°.  5-Ethoxymethyl-5-ethyl-2-thiobarbituric  acid, 
m.  p.  147°,  is  also  described.  The  latter,  and  its 
analogues,  could  not  be  desulphurised  by  the  action 
of  chloroacetic  acid,  without  deep-seated  decom¬ 
position  being  produced.  F.  G.  Willson. 

Polarimetric  study  of  inorganic  and  organic 
dimolybdomalates.  Application  of  the  law  of 
Oudemans.  E.  Darmois  and  P.  Gabla.no  (Compt. 
rend.,  1926,  182,  269 — 271). — By  the  neutralisation 
of  the  complex  acid  2Mo03,C4H60B  with  oxides, 
carbonates,  or  bases,  the  lithium,  sodium,  potassium, 
ammonium,  barium,  calcium,  methylamine,  diethyl- 
amine,  aniline,  and  p-toluidine  salts  of  dimolybdomalic 
acid  have  been  obtained.  These  form  efflorescent- 
crystals  of  the  general  formula 

4Mo03,2C4H405,M2,xH20 

and  4Mo03,2C4H[05,M,.tH20  for  uni-  and  bi-valent 
cations,  respectively.  The  number  of  molecules  of 
water  of  crystallisation  varies,  and  the  following 
values  are  found  for  x  :  lithium  12,  ammonium  5, 
sodium  9,  potassium  5,  calcium  18,  barium  12, 


aniline  1.  Solutions  of  corresponding  copper  and 
nickel  salts  were  obtained,  but  could  not  be  crystal¬ 
lised.  The  molecular  rotatory  power  of  solutions 
for  the  green  mercury  ray  diminishes  with  increas¬ 
ing  dilution  owing  to  decomposition  of  the  complex. 
At  a  given  molecular  concentration,  in  agreement 
with  Oudemans’  law,  (jl/)„  is  independent  of  the  base 
and  characterises  the  ion  [4MoO3,2C4H0OB]"".  The 
rotatory  dispersion  of  all  these  salts  is  identical 
between  0-002  and  0-044/ .  W.  Hume-Rothery. 

(3-Sulphobutyric  acid.  H.  J.  Backer  and  A. 
Bloeman  (Rec.  trav.  chirn.,  1926,  45,  100 — 109; 
cf.  Haubner,  A.,  1892,  424;  Beilstein  and  Wiegand, 
A.,  1885,  740). — p-Sulphobutyric  acid  is  best  pre¬ 
pared  by  the  method  of  Beilstein  and  Wiegand 
(loc.  cit.),  or  by  boiling  ethyl  p-bromobutyrate  with 
an  excess  of  a  solution  of  ammonium  sulphite  for 
1  hr.  The  acid  is  isolated  as  its  barium  salt  (+2H20), 
becoming  anhydrous  at  110°,  from  which  the  free 
acid  is  obtained  in  a  crystalline  form,  m.  p.  72°. 
The  following  salts  were  prepared  :  normal  copper 
(4H20),  which  forms  an  unstable  complex  salt 
(+3C5HsN);  copper  hydrogen  (-f-4H20);  cobalt 
(-j-4H20),  which  forms  an  unstable  complex  salt 
(-(-3C5H6N);  nickel  (+4H20)  (complex  salt  with 
pyridine);  aniline  salt,  m.  p.  162°  (decomp.);  benz¬ 
idine  hydrogen-,  normal  benzidine,  decomp.  200°. 
By  boiling  crotonanilide  with  a  solution  of  potassium 
hydrogen  sulphite  in  4%  alcohol  and  subsequent 
treatment  with  barium  hydroxide,  barium  butyranilide- 
$-sulphonate  (tH20)  is  obtained,  from  which  the  free 
acid,  m.  p.  173 — 178°,  is  obtained  [copper,  cobalt 
(+5H20),  and  nickel  (+5H20)  salts  are  described]. 
The  aniline  salt  is  obtained  when  aniline  p-sulpho- 
butyrate  is  heated  under  reflux  with  excess  of  aniline 
for  3  hrs.,  and  exists  as  an  internal  salt.  With 
o-phenylenediamine,  p-sulphobutyrie  acid  yields 
a.-benzimidoazopropyl-^-sulphojiic  acid  [barium  salt 
(+H20),  cobalt  (+5H20),  nickel  (+5H20)  salts  are  de¬ 
scribed],  which  has  also  the  composition  of  an  internal 

salt,  CHMe(SO3H)-CH2<^~>C0H4. 

! - - J  J.  W.  Baker. 

Active  components  of  r- p -sulph obutyric  acid. 
H.  J.  Backer  and  A.  Bloeman  (Rec.  trav.  chim., 
1926,  45,  110 — -123). — r-(3-Sulphobutyric  acid  and  its 
derivatives  (cf .  preceding  abstract)  have  been  resolved 
into  their  optically  active  isomerides  by  means  of 
their  alkaloidal  salts,  and  the  optical  data  for  various 
wave-lengths  are  given.  The  following  normal  salts  of 
r-p-sulphobutyric  acid  are  described  :  strychnine, 
brucine,  cinchonine,  quinine,  and  the  hydrogen  salts 
of  strychnine  and  brucine,  d -fi-Sidphobutyric  acid, 
4/[a]„  +3-6°,  is  obtained  by  fractional  crystallisation 
of  the  brucine  salt,  and  the  following  normal  salts 
are  described:  barium  (  +  1H20),  il/[a]u  +37°; 
thallium,  cobalt,  nickel,  and  the  hydrogen  salts  of 
barium,  thallium,  and  copper.  1-p-i Sulphobutyric  acid 
may  be  obtained  by  fractional  crystallisation  of  the 
quinine  salt,  or,  better,  by  converting  the  mother- 
liquor  from  the  first  crop  of  the  d-acid  crystals  into 
the  barium  salt,  which  then  contains  about  30% 
of  the  racemic  salt.  Since  the  solubilities  of  the 
l-  and  racemic  salts  are  approximately  equal,  one 
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crystallisation  yields  the  nearly  pure  1-barium  salt. 
The  normal  copper  salt  is  described.  The  strychnine 
and  brucine  salts  of  r-butyranilide-p-sulphonic  acid 
are  described,  and  the  acid  is  resolved  by  means  of 
the  latter,  yielding  the  \-butyranilide-$-sulphonic  acid, 
m.  p.  165 — 168°,  i¥[a]D  —17°  (the  same  acid  is 
obtained  by  the  action  of  aniline  on  the  Z-isomcride 
of  the  parent  acid);  the  barium,  copper,  cobalt,  and 
nickel  salts  aro  described.  In  absolute  alcoholic 
solution  the  Z-acid  exhibits  dextrorotation,  probably 
since  it  exists  as  an  internal  salt  which  is  ionised  in 
water.  a-Benzimidazopropyl-P-sulphonic  acid  does 
not  form  crystalline  alkaloidal  salts,  but  the  active 
forms  are  obtained  by  the  action  of  o-phenylcnc- 
diamino  on  the  active  parent  acid,  barium  l-a-benz- 
imidazopropyl-^-sulphonate  ( cobalt  salt)  being  obtained 
from  the  cZ-acid,  whilst  the  Z-acid  yields  barium 
&-a-benzimidazopropyl-$-siilphonate. 

J.  W.  Baker. 

Preparing  saturated  aldehydes  from  unsatur¬ 
ated  aldehydes.  Badische  Anilin-  it.  Soda- 
Fabrik. — See  B.,  1926,  108. 

“  Crossed  dismutation  "  between  aldehyde 
and  ketone.  C.  Neuberg  and  G.  Gorr  (Biockem. 
Z.,  1926,  166,  444 — 449). — -Fractionation  of  the 
product  of  reaction  of  methyl  ?i-propyl  ketone  and 
benzaldekyde  in  presence  of  aluminium  ethoxide 
gives  a  small  fraction  which,  on  treatment  with 
potassium  hydroxide  in  an  autoclave  at  150°,  yields 
methyl-n-propylcarbinol  and  benzoic  acid. 

P.  W.  Clutterbuck, 

Conversion  of  methylglyoxal  into  pyruvic  acid. 
C.  Neuberg  and  G.  Gorr  (Biochem.  Z.,  1926,  166, 
442 — 443). — Methylglyoxal  in  dilute  solution  is 
readily  converted  by  bromine  water  into  pyruvic 
acid,  which  is  isolated  as  the  p-nitrophenylkydrazono 
(yield  74 — 77%).  In  the  presence  of  sodium  acetate 
(in  amount  equivalent  to  the  hydrogen  bromide 
produced)  the  yield  is  90%.  P.  W.  Clutterbuck. 

Dehydration  of  <x-glycols.  Molecular  trans¬ 
formations  from  ketones  to  ketones.  A.  Favor- 
sky  and  A.  Tschexgaren  (Compt.  rend.,  1926, 
182,  221 — 223). — When  treated  with  chromic  acid, 
a-phenyl-p-methylpropan-a-ol  yields  a-phenyl-$- 
methylpropan-a-one,  b.  p.  91-5 — 92-5°/10-5  mm., 
semicarbazone,  m.  p.  167 — 168°,  which  when  heated 
with  zinc  chloride  at  350 — 360°  gives  38%  of  P-phenyl- 
butan-y-one,  among  the  oxidation  products  of  which 
is  acetophenone.  L.  F.  Hewitt. 

Derivatives  of  dipropyl  ketone.  L.  Mathus  and 
F.  Gibon  (Bull.  Soc.  chim.  Belg.,  1925,  34,  303— 
313). — Reduction  of  dipropyl  ketone  with  alcohol 
and  sodium  yields  dipropylcarbinol,  which,  on  dis¬ 
tillation  with  sulphuric  acid  below  100°,  is  dehydrated 
to  At-heptene,  b.  p.  95-8°/768  mm.  Attempts  to 
isolate  the  two  expected  geometrical  isomerides  -were 
unsuccessful.  By  the  action  of  the  gaseous  hydrogen 
halides  on  dipropylcarbinol,  B-bromoheptane,  b.  p. 
159 — 160°,  and  $-chloroheptane,  b.  p.  144- — 145°/ 
758  mm.,  are  formed.  Addition  of  bromine  to 
A^-heptene  yields  yS-dibromoheptane,  b.  p.  98 — 99 °j 
11  mm.;  yS-dichloroheptane,  b.  p.  179 — 181°,  is 


similarly  formed.  Hypochlorous  acid  also  readily 
forms,  a  mixture  of  the  two  yH-heptencchlorohydrins. 
These,  on  treatment  with  solid  potassium  hydroxide, 


yield  the  ethylene  oxide, 


SlPr>0’  b'  P'  m~' l32°‘ 


It  was  found  impossible  to  hydrate  the  oxide  to  the 
corresponding  glycol,  nor  could  the  latter  be  pre¬ 
pared  by  heating  yS-dibromoheptanc  with  potassium 
acetate.  The  dichlorokeptane,  however,  when  heated 
with  potassium  acetate  and  glacial  acetic  acid, 
yielded  a  mixture  of  the  two  monoacctins, 
CHEt(OAc)-CHPr-OH 

and  CHEt(OH)-CHPr-OAc,  which,  on  hydrolysis 
with  sodium  hydroxide,  produced  heptane-yS-diol, 
m.  p.  9S — 99°,  b.  p.  212°.  On  boiling  8-bromo- 
keptanc  under  atmospheric  pressure,  partial  dis¬ 
sociation  into  keptene  and  hydrogen  bromide  occurs, 
and,  on  cooling,  these  reunite  to  a  mixture  of  (3-  and 
y-bromokeptanes.  A.  Davidson. 


Catalytic  oxidation  of  alkylvinylcarbinols  to 
alkyl  vinyl  ketones  in  presence  of  palladium- 
black.  R.  Delaby  (Compt.  rend.,  1926, 182,  140 — 
142;  cf.  A.,  1923,  i,  84;  1925,  i,  632). — The  vapour 
of  the  alcohol  mixed  with  oxygen  is  passed  over 
palladium-black  under  reduced  pressure,  and  the 
reaction  products  are  condensed  by  means  of  solid 
carbon  dioxide.  In  this  way,  a  20%  yield  of  ethyl 
vinyl  ketone  is  obtained  from  ethylvinylcarbinol, 
and  propylvinylcarbinol  gives  propyl  vinyl  ketone 
(picrate,  m.  p.  81°) ;  diethylaminoethyl  propyl  ketone, 
b.  p.  92— 95°/20  mm.,  is  obtained  by  the  interaction 
of  diethylamine  and  propyl  vinyl  ketone.  If  the 
reaction  is  not  conducted  at  reduced  pressures, 
explosions  result.  The  alcohols,  unlike  allyl  alcohol, 
are  not  oxidised  in  presence  of  palladium-black  in 
the  liquid  state.  The  method  of  preparation  of  the 
ketones  is  unsatisfactory  on  account  of  the  difficulty 
of  condensation  of  the  products  at  the  pressures 
employed,  and  on  account  of  the  formation  of 
dehydration  products  of  the  alcohols. 

Diethylamine  picrate  has  m.  p.  71-5°. 

L.  F.  Hewitt. 


Preparation  of  propylidene-  and  isoamylidene- 
acetone  with  the  intermediate  formation  of  the 
corresponding  ketonic  alcohols.  Pastureau  and 
Zamenhof  (Compt.  rend.,  1926,  182,  323 — 325; 
cf.  Barbier  and  Bouvcault,  A.,  1894,  i,  224; 

1896,  i,  637 ;  Grignard  and  Dubien,  A.,  1925,  i,  111). 
—By  the  condensation  of  propaldehyde  and  of 
t'.sovaleraldehyde  with  acetone  in  presence  of  sodium 
hydroxide,  yields  of  25%  and  50%,  respectively,  of 
propylidene-  and  fsoamylidene-acetone  were  obtained. 
By  the  isolation  of  the  intermediate  ketonic  alcohols 
and  dehydration  of  these  by  distillation  with  2%  of 
anhydrous  oxalic  acid,  yields  of  54%  and  63%, 
respectively,  of  the  unsaturated  ketones  were  obtained. 
8-Hydroxyhexan-fi-one  has  b.  p.  90°/25  mm.,  cZJ5  0-951, 
Tin  1-4368,  and  S -hydroxy- $-methylheptan-£-one,  b.  p. 
75°/7  mm.,  df  0-9247,  1-4366.  L.  F.  Hewitt. 

Hydroxymethylene-ketones.  E.  Benary,  H. 
Meyer,  and  K.  Ciiarisius  (Ber.,  1926,  59,  [A], 
108 — 112). — The  instability  of  hydroxymethylene- 
compounds  of  the  type  R-CO-CHICH-OH  is  restricted 
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to  the  initial  members  in  the  aliphatic  and  aromatic 
series.  Stable  derivatives  are  formed  if  R  is  an  ethyl 
or  a  higher  group  or  a  substituted  phenyl  group. 

Ethyl  fi-hydroxyvinyl  lcelone,  C2H5-CO-CH!CH-OH, 
b.  p.  145 — 148°,  m.  p.  73°,  is  prepared  in  80%  yield 
by  the  cautious  addition  of  a  mixture  of  methyl 
ethyl  ketone  and  ethyl  formate  to  sodium  wire 
covered  by  anhydrous  ether.  It  exists  entirely  in 
the  enolic  form.  The  corresponding  anilide,  m.  p. 
128°,  and  the  iienzeneazo-derivative, 

COEt-C(CHO):N-NHPh, 

m.  p.  137 — 138°,  are  described,  n -Propyl  (3- hydroxy- 
vinyl  ketone  is  a  somewhat  unstable  liquid,  b.  p. 
51°/16  mm.  Ethyl  aa.-dielhyl-y-hydroxymelhylene- 
acetoacetate,  b.  p.  121°/13  mm.,  and  the  corresponding 
copper  salt,  m.  p.  76°,  and  anilide,  m.  p.  70°,  are 
described.  p-Tolyl  methyl  ketone  and  ethyl  formate 
afford  p -tolyl  $-hydroxyvinyl  ketone,  m.  p.  40 — 41° 
[copper  salt,  m.  p.  about  218°  (decomp.);  anilide, 
m.  p.  164 — 165°] ;  the  corresponding  benzeneazo- 
derivative,  CGH4Me,CO-C(CHO)!N-NHPh,  m.  p.  144°, 
yields  a  phenylhydrazone,  m.  p.  161 — 162°.  The 
hydroxymethylene-ketone  is  transformed  by  warm 
phenylhydrazinc  into  \-phenyl-5-p-tolylpyrazole,  m.  p. 
94°.  p-M  ethoxy  phenyl  [i-hydroxyvinyl  ketone,  m.  p. 
50 — 51°,  similarly  yields  a  copper  salt,  m.  p.  192 — 
194°,  an  anilide,  m.  p.  158°  after  softening,  a  benzene- 
azo-derivative,  m.  p.  136 — 137°,  and  its  phenyl- 
hydrazone,  m.p.  218 — 219°,  and  1  -phenyl-b-p-methoxy- 
phenylpyrazole,  m.  p.  90 — 91°.  1-Naphthyl  (3- hydroxy- 
vinyl  ketone  could  not  be  distilled  without  decom¬ 
position  ;  the  copper  salt,  m.  p.  165 — 168°,  and  anilide, 
m.  p.  116 — 11S°,  are  described.  H.  Wren. 

Keto-enol  isomerism  of  ethylenebisacetyl- 
acetone.  G.  T.  Morgan  and  C.  J.  A.  Taylor 
(J.C.S.,  1926,  43 — 49). — Sodium  acetylacetonc,  when 
refluxed  with  excess  of  ethylene  dibromide  at  160° 
for  12  hrs.,  yields  a  mixture  separable  by  fractional 
distillation  into  (1)  keto-ethylenebisacetylacetone,  b.  p. 
97 — 99°/20  mm.  ( rz-tetraoxime ,  m.  p.  165°) ;  (2)  enol- 
ethylenebisacelylacetone,  m.  p.  99°  ((3 -tetraoxime,  de¬ 
comp.  220 — 222°) ;  (3)  dienol-ethylencbisacelylacetone, 
m.  p.  140 — 143° ;  (4)  a  dehydration  product, 
of  ethylencbisacetylacetone.  With  ferric  chloride, 
the  keto-form  (1)  reacts  only  very  slowly;  the  enol 
and  dienol  forms  give  an  instantaneous  violet  color¬ 
ation.  The  monoenol  form  is  converted  by  form¬ 
ation  and  subsequent  decomposition  of  its  sodium 
salt  into  the  keto-form,  and  by  decomposition  of  its 
copper  salt  is  partly  converted  into  the  much  less 
stable  dienol  form.  B.  W.  Anderson, 

Compounds  of  the  aldoses  with  carbamide  and 
their  application  to  the  synthesis  of  glucosides 
containing  nitrogen.  B.  Helferich  and  W. 
Kosche  (Ber.,  1926,  59,  [J5],  69 — 79). — The  pre¬ 
paration  of  aldosccarbamides  (cf.  Schoorl,  A.,  1902, 
i,  83)  by  the  interaction  of  aldoses  with  carbamide 
in  the  presence  of  hydrochloric  acid  is  greatly  simpli¬ 
fied  and  rendered  more  widely  applicable  by  the 
observation  that  the  removal  of  unchanged  aldoses 
by  fermentation  is  unnecessary.  Modified  methods 
for  the  preparation  of  d-glucosecarbamide,  d-glucose- 
methylcarbamidc,  m.  p.  215°  (decomp.),  [«]]»  —31-8° 
in  water  (cf.  Schoorl, ±}oc.  cit.),  and  d-glucosethio- 


carbamide  (cf.  Fischer,  A.,  1914,  i,  663)  are  described. 
1  -Arabinosecarbamide  ( monohydrate ),  m.  p.  193° 
(decomp.)  after  softening  at  180°,  [ct])|  +51-5°  in 
water,  is  obtained  in  30%  yield  from  arabinose  and 
carbamide  in  aqueous  solution  containing  hydro¬ 
chloric  acid,  whereas,  under  closely  similar  conditions, 
xylose  affords  di-d-xylosecarbamide  ( monohydrate ), 
decomp.  255°  after  darkening  at  230°,  [a]™  —20-0° 
in  water.  Acetylation  of  d-glucosecarbamide  with 
acetic  anhydride  and  zinc  chloride  yields  penta- 
aeetylglucosecarbamide,  [a]“  — 15-9°  in  pyridine 

(cf.  Schoorl,  lac.  cit.),  which  is  readily  hydrolysed  by 
alcoholic  sodium  ethoxide  to  the  parent  substance, 
whereas  treatment  with  acetic  anhydride  and  pyridine 
gives  letra-acetylglucosecarbamide,  m.  p.  about  100° 
after  softening  at  85°,  [a]™  —8-2°,  in  which  the  amino- 
group  is  unsubstituted ;  acetyl  chloride  and  pyridine 
transform  the  tetra-  into  the  penta-aeetyl  derivative. 
Telra-acelyl-N-benzoyl-d-glucosecarbamide,  m.  p.  211 — 
212°  after  softening  at  195°,  [a])?  -28-8°  in  pyridine, 
is  described.  The  tetra-acetyl  compound  appears 
to  be  suitable  for  the  preparation  of  glucosides  con¬ 
taining  nitrogen ;  thus  with  dietliylmalonyl  chloride 
and  pyridine  it  affords  (?)  tetra-acetylveronal- d- 
glucoside,  (R=OAc) 

CH2(R)-CH(R)-CH-[CH(rt)]2-CH-N<^'5^>CO, 

1 - Q - — — I 

m.  p.  169 — 170°  after  softening  at  165°,  [a])?  -—21-0° 
in  pyridine.  Arabinose  and  acetic  anhydride  in 
presence  of  pyridine  afford  triacetyl-l-arabinosecarb- 
amide,  m.  p.  212°  (decomp.)  after  softening  at  210°, 
[a])?  4-46-8°  in  pyridine. 

d-Glucosethiocarbamide  is  transformed  by  benzoyl 
chloride  and  pyridine  into  penlabenzoyl-d-glucoselhio- 
carbamide,  m.  p.  205°,  [ot]Jf  4-45-0°  in  pyridine, 
whereas,  under  similar  conditions,  d-glucosecarbamide 
affords  oclabenzoxyldi-d-glucosecarbamide,  m.  p.  (indef.) 
140 — 150°,  [a]jf  +19-9°  (the  compound  +EtOH  is 
described),  which  is  hydrolysed  by  methyl-alcoholic 
ammonia  to  di-d-glucosecarbamide  (also  +2-5H20), 
decomp,  about  235 — 245°  after  darkening  at  205°, 
[<x]'J  —35-8°  in  water.  Similarly,  arabinosecarbamide 
is  converted  into  hexabenzoyldi-l-arabinosecarbamide, 
m.  p.  260 — 261°  (decomp.)  after  softening  at  250°, 
[“Id  +163-0°  in  pyridine,  from  which  di-l-arabinose- 
carbamide,  decomp.  227°  after  darkening  at  205°, 
[*]d  +62-1°  in  water,  is  derived.  H.  Wren. 

Structure  of  normal  monosaccharides.  III. 
Rhamnose.  E.  L.  Hirst,  and  A.  K.  Macbeth 
(J.C.S.,  1926,  22 — 26). — Rhamnose,  when  methylated 
under  various  conditions,  forms  a  normal  trimethyl- 
rhamnoside  of  one  structural  form  only,  which,  when 
oxidised  with  nitric  acid,  gives  a  quantitative  yield 
of  f-arabotrimethoxyglutaric  acid, 

C02H-[CH-0Me]3-C02H. 

Assuming  the  stability  of  the  methoxy-groups,  this 
result  can  be  interpreted  only  on  the  basis  of  an 
amylene-oxidic  structure  for  normal  trimethyl- 
rhamnose  and  presumably  for  rhamnose  itself. 

B.  W.  Anderson. 

Revision  of  the  structural  formula  of  dextrose. 
W.  Charlton,  W.  N.  Haworth,  and  S.  Peat  (J.C.S., 
1926,  89 — 101). — Polarimetric  data  furnished  by 
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the  completely  methylated  lactones  derived  from 
dextrose,  galactose,  mannose,  arabinose,  and  xylose 
show  that  those  lactones  prepared  from  the  normal 
forms  of  these  sugars  exhibit  rapid  changes  in  specific 
rotation  when  dissolved  in  water  or  aqueous  alcohol, 
in  contrast  to  very  slow  changes  in  those  lactones 
prepared  from  the  labile  or  y-sugars.  It  has  already 
been  established  that  in  the  case  of  xylose  and 
arabinose  the  normal  sugars  are  amylcne-oxidic  and 
the  y-forms  butylene- oxidic  in  structure,  and  with 
the  polarimetric  data  and  application  of  Hudson’s 
rule  it  is  now  shown  that  galactose  and  dextrose  in 
their  normal  forms  are  amylcne-oxidic  and  in  their 
unstable  forms  are  butylene-oxidic.  This  is  confirmed 
by  independent  means.  With  Isevulose,  the  labile 
sugar  is  the  amylene-oxide  form  and  the  normal 
sugar  the  butylene-oxide.  The  revised  structural 
formula  of  dextrose  renders  necessary  the  revision  of 
the  constitutional  formulas  of  di-  and  tri-saccharides. 

B.  W.  Anderson. 

Oxidation  of  dextrose  by  air  in  calcium 
hydroxide  solution.  M.  H.  Power  and  F.  W. 
Upson  (J.  Amer.  Chem.  Soc.,  1926,  48,  195 — 202). — 
Dextrose  (100  g.)  was  dissolved  in  a  suspension  of 
calcium  oxide  (75  g.)  in  water  (4  litres),  and  a  current 
of  air,  free  from  carbon  dioxide,  was  drawn  through 
the  mixture  at  25 — -28°  for  236  hrs.,  at  the  end  of 
which  period  95%  of  the  sugar  had  disappeared. 
The  products  of  the  oxidation  consisted  of  carbon 
dioxide  (4-87  g.),  formic  acid  (22-8  g.),  and  non¬ 
volatile  acids  (80-7  g.).  From  the  latter,  the  following 
derivatives  were  isolated :  d-arabonphenylhydrazide 
(14-7  g.);  brucine  d-crythronate  (6-0  g.);  alcohol- 
soluble  brucine  salts  (19-8  g.)  from  which  0-29  g.  of 
quinine  Z-glycerate  was  obtained;  hydrated  calcium 
glycollate  (6-37  g.)  and  dried  calcium  glycollate 
(1-3  g.) ;  oxalic  acid  (4-1  g.)  and  unidentified  hydroxy- 
acids.  A  comparative  oxidation  of  laevulose  under 
the  same  conditions  gave  4-28%  of  carbon  dioxide 
and  9-1%  of  oxalic  acid.  F.  G.  Willson. 

Acetone  sugars.  VII.  Constitution  of  di- 
acetonegalactose  [galactose  diisopropylidene 
ether],  K.  Freudenberg  and  K.  Smeykal  (Ber., 
1926,  59,  [i?],  100—107;  cf.  A.,  1925,  i,  367).— 
Galactose  diisopropylidene  ether  contains  a  free 
hydroxy-group  and  is  converted  by  the  successive 
action  of  sodium  in  presence  of  dry  ether  and  methyl 
iodide  into  difsopropylidenemethylgalactose,  b.  p. 
109 — 115°/0-5  mm.,  [a]^  —66-6°  in  substance 

(cf.  Freudenberg  and  Hixon,  A.,  1923,  i,  1180),  which 
is  hydrolysed  to  galactose  £- methrjl  ether,  m.  p.  (indef.) 
128°,  [<*]£„  -fll4°  to  +77°  in  aqueous  solution 
( phenylhydrazone ,  decomp.  182—183°,  [a]%  +14-5° 
in  pyridine;  phenylosazone,  m.  p.  204 — 205°,  [a]+ 
+  135°  in  pyridine).  The  methyl  ether  is  completely 
stable  towards  nitric  acid  under  conditions  which 
with  galactose  or  galactonic  acid  lead  to  the  production 
of  mucic  acid.  It  appears  therefore  that  the  methoxy- 
group  is  attached  to  the  ^-carbon  atom,  and  this  is 
completely  established  by  the  oxidation  of  the  ether 
by  silver  oxide  to  methoxyacetic  acid  (identified  as 
the  silver  salt)  and  to -methoxyacetoxyaceto veratrone, 
CH2(0Me)-C02-CH2-C0-C6H3(0Me)2,  m.  p.  70°. 
Galactose  ^-methyl  ether  is  converted  by  yellow 


mercuric  oxide  in  the  presence  of  water  and  calcium 
carbonate  into  l-methylgalactonic  acid,  m.  p.  156°, 
[a]”„  —5-54°  to  -40-2°  ( ammonium  salt,  m.  p.  185°, 
[a]  ca. +30°  in  water;  phenylhydrazine  salt,  m.  p. 
158 — 159°,  [a]JZH  +4-7°  in  aqueous  solution).  It 
follows  therefore  that  the  ^-hydroxy-group  in  galactose 
diisopropylidene  ether  is  unsubstituted.  Assuming 
that  one  isopropylidene  residuo  is  present  in  the 
ap-position,  the  remaining  residue  must  bo  in  the  yS- 
or  ye-position,  according  as  the  ether  has  the  butylene- 
or  amylene-oxide  structure.  The  second  alternative 
is  preferred,  since  acetone  is  known  to  form  five- 
membered  more  readily  than  six-membered  rings 
and,  further,  the  unique  position  of  the  ^-hydroxy- 
group  is  thereby  explained.  It  appears  also  that 
the  amylene-oxide  ring  exists  pre-formed  in  galactose, 
thus  confirming  the  work  of  Haworth,  Buell,  and 
Westgarth  (A.,  1925,  i,  117)  and  Pryde,  Hirst,  and 
Humphreys  (ibid.,  365).  Di/sopropylidenemethyl- 
galaetose  is  derived  from  the  a-form  of  the  sugar 
and  is  produced  from  either  the  a-  or  the  p- variety. 

The  authors  consider  that  the  isopropylidene- 
derivatives  of  the  sugar  in  general  contain  the  same 
arrangement  of  the  bridge  as  exists  in  the  parent 
sugar.  Dextrose  must  therefore  contain  the  butylene- 
oxide  ring,  whereas  the  amylene-oxide  ring  is  present 
in  laevulose  and  probably  also  in  xylose  and  arabinose 
(cf.  Hirst  and  Purves,  J.C.S.,  1923,  123,  1352;  Hirst 
and  Bobcrtson,  A.,  1925,  i,  364);  mannose  and 
rhamnose  appear  to  belong  to  the  butylene-oxide 
type. 

p-Toluenesulphonyldiisopropylidenegalactose  is  con¬ 
verted  by  alcoholic  dimethylamine  at  100°  into 
diisopropylidenegalactosyl-£-dimethyUiniine,  b.  p.  110 — 
115°/1- — 2  mm.,  [a]J!s  —85-7°  in  substance  (melhiodide, 
M«8  —32°  in  water).  It  is  hydrolysed  by  aqueous 
sulphuric  acid  to  galactosyl- trim  ethyla  mmonium 
iodide,  C9H20O6NI,H2O,  decomp.  140°  after  softening 
at  90°,  [a]«j  +65-3°  to  +51-8°  in  water. 

A  modified  method  for  the  preparation  of  difso- 
propylideneglucose  is  described  in  detail. 

H.  Wren. 

Specific  action  of  a-glucosidase  from  yeast. 
B.  Helferich,  W.  Klein,  and  W.  Schafer  (Ber., 
1926,  59,  [jB],  79 — 85). — The  hydrolytic  action  of 
a-glucosidasc  from  yeast  is  inhibited  by  the  intro¬ 
duction  of  a  chloro-,  bromo-,  or  methoxy-group 
in  the  ^-position  in  a-methylglucoside  or  by  conver¬ 
sion  of  the  compound  into  the  anhydro-glucoside. 
a-Methyl-d-i'sorhamnoside  is  little  affected  by  a-glucos¬ 
idase.  The  action  of  the  latter  substance  is  more 
sensitive  to  alteration  in  the  substrate  than  is  that  of 
p-glucosidase  from  emulsin  (cf.  Fischer  and  Zach, 
A.,  1912,  i,  239;  1913,  i,  165). 

PyE-Triacetyl- £-triphenylmethyl  -  a  -  methylglucoside 
(cf.  Helferich  and  Becker,  A.,  1925,  i,  10)  is  obtained 
in  60%  yield  by  the  action  of  triphenylmethyl  chloride 
on  a-methylglucoside  in  warm  pyridine  followed  by 
addition  of  acetic  anhydride  to  the  cooled  solution. 
It  is  converted  by  phosphorus  pentachloride  into 
$yE-triacetyl-a.-methylglucoside-(,-chlorohydrin,  m.  p. 
98 — 99°  after  softening  at  95°,  [a]1,*  +163-8°  in 
pyridine,  which  is  most  readily  isolated  by  removal 
of  phosphoryl  chloride,  hydrolysis  with  alcoholic 
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ammonia,  filtration  from  triplienylcarbinol,  evapor¬ 
ation  of  the  filtrate  to  dryness,  and  extraction  of  the 
residue  with  ethyl  acetate,  which  dissolves  the  sugar 
derivative  and  acetamide ;  the  latter  substance  is 
eliminated  by  sublimation  under  diminished  pressure, 
after  which  the  residue  is  reacetylated  by  acetic 
anhydride  and  pyridine.  The  triacetate  is  hydrolysed 
by  cold,  aqueous  barium  hydroxide  to  a-metliyl- 
glucoside-£-chlorohydrin, 

CH2Cl-CH(OHVCH-[CH-OH]2-CH-OMe, 

1 - o - 1 

m.  p.  110 — -112°  after  softening  at  102°,  [a]jj  +139-72 
in  aqueous  solution.  $ye-Triacetyl-a.-methylglucoside- 
(-bromohydrin,  m.  p.  117°,  [a]’,?  +125-8°,  prepared 
similarly  to  the  corresponding  chloro-compound,  is 
hydrolysed  by  methyl-alcoholic  ammonia  to  a- 
methylglucoside-l-bromohydrin ,  m.  p.  129 — 130°  after 
softening  at  126°,  [a]{?  +107-4°  in  aqueous  solution. 
A  nhydro-a.  -  methylglvcos  ide , 


r~ - 0 - 1 

CH,-CH(OH)-CH-CH-CH(OH)-CH-OMe, 
I - o - 1 


prepared  from  triacetyl-a-methylglucosidebromo- 
hydrin,  has  m.  p.  S9 — 95°,  [a]“  +40-3°  in  water. 
Triacetyl-oL-methyl-d-isorhamnoside,  m.  p.  75°,  [a]]0, 
+  159-2°  in  chloroform,  is  obtained  by  the  action 
of  zinc  dust  and  50%  acetic  acid  in  the  presence  of  a 
little  platinic  chloride  on  triacetyl-a-methylglucosidc- 
bromohydrin;  it  is  hydrolysed  by  methyl-alcoholic 
ammonia  to  <x-methyl-d-isorhamnoside,  b.  p.  162 — 
163°/1  mm.,  m.  p.  98 — 99°.  a-Methylglucoside 
£-methyl  ether  (cf.  A.,  1925,  i,  10)  has  b.  p.  195 — 
200°/l  mm.,  [a]',j  +127-9°  in  aqueous  solution. 

H.  Wren. 


Salicin.  I.  Exceptional  rotations  of  the 
halogenotetra-acetyl  derivatives  of  salicin. 
Synthesis  of  salicin.  A.  Kttnz  (J.  Amer.  Chem. 
Soc.,  1926,  48,  262 — 268). — Tetra-acetylsalicin 
bromide  (cf.  Zempliin,  A.,  1922,  i,  563,  564;  Zemplen 
and  Braun,  A.,  1925,  i,  1081),  when  treated  with  silver 
carbonate  in  aqueous  acetone,  affords  tetra-acetyl¬ 
salicin,  m.  p.  120°,  [a]“  —14-1°  in  chloroform,  which 
can  be  acetylated  to  the  penta-acetate  with  acetic 
anhydride  and  pyridine,  or  converted  into  the  chloride 
by  the  action  of  phosphorus  pentachloride  in  chloro¬ 
form.  Tetra-acetylsalicin  iodide  is  obtained  analog¬ 
ously  from  the  penta-acetate.  Reduction  of  tetra- 
acetylsalicin  chloride,  bromide,  or  iodide,  with  zinc 
dust  and  50%  acetic  acid,  affords  tetra-acetyl-[l- o- 
tolylglucoside,  m.  p.  141°,  [«]g  -25-4°  in  chloroform, 
which,  on  de-acetylation  as  above,  yields  p-o-tolyl- 
glucoside  (cf.  Ryan,  J.C.S.,  1899,  75,  1056),  or  when 
treated  with  bromine  in  chloroform  in  sunlight  below 
0°,  yields  tetra-acetylsalicin  bromide,  from  which 
penta-aeetylsalicin  was  obtained  by'  treatment  with 
silver  carbonate,  followed  by  acetylation. 

P.  G.  Willson. 

Synthetic  glucosides  of  pyrimidine  deriv¬ 
atives.  I.  Synthesis  of  methyh'socytosine-d- 
glucoside.  A.  Hahn,  H.  Fasold,  and  L. 
Schafer  (Z.  Biol.,  1926,  84,  35— 40).— Methylho- 
cytosinetetra-acetyl-d-glucoside,  C5H60N3-CGH705(Ac)4, 
m.  p.  142 — 145°,  [a],)  -19-1°,  obtained  by  the  action 
of  acetobromoglucose  on  the  silver  salt  of  methyliso- 


cytosine,  CsHGON3Ag,  in  boiling  xylene  solution,  is 
isolated  as  the  ■pier ate,  C25H2a017Nfl,  decomp.  170 — 
180°  after  softening  at  150°,  from  which  the 
free  tetra-acetylglucoside  is  obtained  by  treatment 
with  aqueous  ammonia.  Methylisocytosine-d-glu- 
coside,  C5H0ON3-CBH7O(OH)4,  a  p-glucoside,  m.  p. 
190°  (decomp.),  [ocjjj  —66-91°,  is  obtained  from  the 
tetra-acetyl  derivative  by  methyl-alcoholic  ammonia, 
and  does  not  form  a  picrate;  treatment  with  an 
aqueous  or  alcoholic  solution  of  picric  acid  yields 
the  picrate  of  methylisocytosine.  Neither  methyliso- 
cytosine-d-glucoside  nor  its  tetra-acetyl  derivative 
reduces  Feh  ling’s  solution.  J.  S.  H.  Davies. 

Relationship  between  optical  rotatory  power 
and  structure  in  chemistry  of  the  poly¬ 
saccharides.  H.  Pringsheim  and  J.  Leibowitz 
(Ber.,  1925,  58,  [B],  2808 — 2814). — Assuming  the 
truth  of  the  principle  of  optical  superposition,  the 
methods  elaborated  by  Hudson  for  the  calculation 
of  the  optical  activity  of  sugars  have  been  extended 
to  polysaccharides.  Calculation  shows  that  the 
difference  between  the  molecular  rotation  of  amylo- 
triose  and  amylobiose  is  equal  to  that  between 
amylobiose  and  dextrose ;  this  relationship  is  approxi¬ 
mately  observed  experimentally,  although  the  poly¬ 
saccharides  are  equilibrium  mixtures  of  a-  and  p-forms 
instead  of  individuals,  as  required  by  theory.  For 
the  corresponding  acetates  better  agreement  is  found, 
since  in  this  case  homogeneous  a-  or  p-varieties  may 
be  obtained  by  suitable  choice  of  acetylating  agent. 
On  the  assumption  that  trihexosan  stands  to  dihexosan 
in  the  same  relationship  as  amylotriose  to  amylobiose, 
the  differences  in  molecular  rotation  must  be  the  same 
for  each  pair  of  polysaccharides;  this  is  the  case 
with  the  compounds  themselves  and  their  acetates. 
The  stereochemical  calculations  indicate  the  correct¬ 
ness  of  the  symmetrical  constitutions  of  di-  and 
tri-hexosan  (cf.  Pringsheim,  A.,  1924,  i,  1170). 

It  is  remarkable  that  the  members  of  each  of  the 
two  polyamylose  series  have  almost  the  same  specific 
rotations:  a-series,  136 — 139°;  p-series  152 — 157°. 
Support  is  thus  given  to  tin  hypothesis  that  the 
polymerisation  of  di-  and  tri-amylose  to  the  more 
complex  polyamyloses  occurs  exclusively  by  means 
of  intermolecular  forces  without  displacement  of 
intramolecular  main  valencies.  Similarly,  the  funda¬ 
mental  units  of  inulin,  irisin,  lichenin,  and  salep 
mannan  have  the  same  optical  activity  as  the  poly¬ 
saccharides,  their  polymerides,  or  associates.  The 
optical  behaviour  appears  therefore  to  be  a  function 
of  the  constitution  of  the  fundamental  molecule 
and  almost  independent  of  the  state  of  polymerisation 
or  association.  If  this  is  the  case,  trihexosan  and 
dihexosan  cannot  be  the  fundamental  units  of  amylo- 
pectin  and  amylose,  respectively. 

Little  is  known  of  the  constitution  of  the  poly- 
amyloscs  obtained  by  fermentative  degradation  of 
starch.  Application  of  Hudson’s  rules  to  the  formula 
proposed  for  diamylose  by  Karrer  (A.,  1922,  i,  435) 
shows  that  the  calculated  and  observed  optical 
activities  cannot  be  brought  into  line  either  on  the 
assumption  that  it  is  a  maltose  anhydride  with  two 
maltose  unions  or  that  it  contains  a  gentiobiose 
linking.  Similarly,  the  fundamental  unit  of  cellulose 
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should  bo  completely  or  nearly  optically  inactive; 
these  conditions  are  not  fulfilled  by  Karrer’s  “  cell- 
osan  ”  formula!  (loc.  cii.),  which  demands  [a]D  -[-115° 
for  a  cellobiosc  and  a  maltose  linking,  or  [a]D  —11° 
for  a  cellobiose  and  gentiobiose  union,  or  by  Prings- 
heim’s  cellobiose  anhydride  formula,  for  which, 
on  the  assumption  of  a  symmetrical  configuration, 
the  specific  rotation  +15°  is  calculated;  if  configur- 
ative  asymmetry  (presence  of  a-  and  (3-glucosidie 
linking)  be  assumed,  the  necessary  data  for  the 
calculation  are  not  available.  H.  Wren. 

Relations  between  rotatory  power  and 
structure  in  the  sugar  group.  C.  S.  Hudson,  H. 
Pringsheim,  and  J.  Leibowitz  (J.  Amer.  Chem.  Soc., 
1926,  48,  2SS — -291).— See  preceding  abstract. 

Amyloseoctadextrin.  P.  Ivlason  and  K. 
Sjoberg  (Ber.,  1926,  59,  [2?],  40 — 45;  cf.  Brown  and 
Morris,  J.C.S.,  1889,  55,  449).  Starch  is  allowed 
to  remain  in  contact  with  11%  hydrochloric  acid  at 
the  atmospheric  temperature  during  at  least  three 
months ;  the  acid  is  removed  and  the  residue  is 
washed  with  water  and  finally  neutralised  cautiously 
by  alkali  hydroxide.  It  is  dissolved  in  boiling  water, 
freed  from  amylose  by  means  of  charcoal,  and  the 
solution  is  fractionally  precipitated  with  methyl 
alcohol  until  a  portion,  [a]D  +196°,  is  obtained.  This 
portion  is  further  purified  by  agitation  with  cold 
water,  and  finally  crystallised  from  water.  Determin¬ 
ations  of  M  indicate  the  formula  (C12H20O10)8,H2O 
for  this  amylodextrin,  which  it  is  proposed  to  designate 
“  amyloseoctadextrin.”  It  appears  to  form  hydrates 
with  24,  16,  10,  and  6H20.  It  behaves  towards 
iodine  in  exactly  the  same  manner  as  Lintner’s 
erythrodextrin  II;  the  latter  substance,  therefore, 
at  any  rate  contains  amylodextrin,  and  it  is  proposed 
to  delete  the  term  “  erythrodextrin  ”  from  the 
literature  in  favour  of  the  older  nomenclature. 
Amyloseoctadextrin  contains  0-017%  P205,  but  it 
is  not  established  whether  this  is  united  organically 
to  the  carbohydrate.  It  has  [a]D  +195-6°,  in  agree¬ 
ment  with  Lintner’s  observation ;  the  data  of  Brown 
and  Morris  appear  low.  Its  reducing  power  is 
R=10-6.  Amylodextrin  is  saccharified  rather  more 
rapidly  than  soluble  starch  by  malt  amylase,  but 
reaction  becomes  greatly  retarded  after  75%  of  it 
has  been  transformed  into  maltose.  Amylodextrin, 
soluble  starch,  and  maltose  are  hydrolysed  at  equal 
rates  by  sulphuric  acid  (5%).  The  “  residual  sub¬ 
stance,”  obtained  by  enzymic  fission  of  amylodextrin, 
is  identical  with  that  derived  from  amylose  (cf. 
Sjoberg,  A.,  1924,  i,  1169),  and  probably  identical 
with  the  dihexosan  of  Pringsheim  and  Wolfsohn  (ibid., 

i,  714).  The  relationship  of  amylodextrin  to  amylose 

is  thus  established.  Two  classes  of  amylodextrins 
therefore  exist,  the  amylosedextrins  giving  a  dihexosan 
when  saccharified  with  malt  amylase,  and  the  amylo- 
pectindextrins  yielding  a  trihexosan  under  similar 
conditions.  H.  Wren. 

Complex  stannous  iodides.  T.  Karantassis 
(Bull.  Soc.  chim.  1926,  [iv],  39,  43 — 44 ;  cf.  A.,  1925, 

ii,  1182). — Tetramethylammonium  stannous  iodide, 
SnI3-NMe4,  is  prepared  by  dissolving  molecular  pro¬ 
portions  of  stannous  and  tetramethylammonium 


iodides  in  the  presence  of  excess  of  hydriodic  acid. 
The  solution  is  warmed  and  hydrochloric  acid  is 
added  together  with  tin-foil  to  prevent  oxidation, 
and  the  resulting  solution  allowed  to  crystallise.  The 
corresponding  stannous  aniline  iodide,  Snl3-NH3Ph, 
and  stannous  'pyridine  iodide,  SnI3-NH-C5H5,  are 
similarly  prepared,  whilst  for  telramethylarsonium 
iodide,  SnI3-As(CH3)4,  the  preparation  is  similar 
except  that  the  tin-foil  is  not  added. 

W.  Hume-Rothery. 

Mechanism  of  the  synthesis  of  a-amino-acids 
by  means  of  Strecker’s  reaction.  I.  Kinetic 
study  of  the  disappearance  of  hydrocyanic  acid. 
C.  Sannt£  (Bull.  Soc.  chim.,  1925,  [iv],  37,  1557 — 
1576).— Mutually  inconsistent  results  have  been 
obtained  in  studying  the  action  of  hydrocyanic  acid 
on  aldehyde-ammonia  in  presence  of  hydrochloric 
acid  (Strecker,  Annalen,  1850,  75  ,  27 ;  1854,  91, 
349 ;  H.  Strecker,  ibid.,  1864,  130,  217 ;  Urech,  A., 
1874,  147 ;  Erlenmayer  and  Passavant,  A.,  1880, 
313;  Tiemann,  A.,  1882,  55,  57;  Eschweiler,  A., 
1894,  i,  267 ;  Del4pine,  A.,  1904,  i,  20).  The  author, 
regarding  the  reaction  from  the  kinetic  point  of  view, 
has  studied  the  disappearance  of  the  hydrocyanic 
acid  and  finds  that  application  of  the  law  of  mass 
action  does  not  permit  the  velocity  constant  to  be 
calculated.  Disappearance  of  the  hydrocyanic  acid 
takes  place  according  to  the  formula  (a;+A42)(a;— a)  + 
az=0,  where  a  is  the  initial  concentration  of  hydro¬ 
cyanic  acid  and  x  the  amount  transformed  in  time  l. 
This  gives  k—l/t .  [x/(a—x)] .  x/t  as  the  value  of 
the  velocity  constant.  Disappearance  of  the  cyanogen 
ion  is  thus  of  the  nature  of  an  irreversible  bimole- 
cular  reaction,  with  a  perturbation  factor  which  is 
proportional  to  x  and  inversely  proportional  to  t. 

Compounds  of  formaldehyde  with  glycine. 
H.  Krause  (Z.  physiol.  Chem.,  1925,  150,  306— 
308). — A  discussion  of  the  results  of  Bergmann  and 
Ensslin  (A.,  1925,  i,  1046)  and  those  of  the  author 
(A.,  1918,  i,  156,  337).  H.  I.  Coombs. 

Butyl  esters  of  the  simpler  amino-acids.  I. 
W.  T.  J.  Morgan  (J.C.S.,  1926,  79 — 84). — The  butyl 
esters  of  monoamino-acids,  being  more  stable  and 
less  volatile  than  the  corresponding  ethyl  esters, 
should  provide  more  suitable  means  for  the  deter¬ 
mination  of  these  acids.  From  n-butyl  glycine  hydro¬ 
chloride,  in.  p.  69 — 71°,  n-butyl  glycine,  b.  p.  81— 
81-5°/18  mm.,  d16  0-9703  ( picraie ,  m.  p.  113°;  benzo- 
quinone  derivative,  m  p.  179 — 180°),  and  n-butyl 
carbamidoaceiate,  m.  p.  119°,  arc  obtained,  and  from 
isobutyl  glycine  hydrochloride,  m.  p.  84 — 88°,  iso  butyl 
glycine,  b.  p.  79-5 — 80-5°/18  mm.,  d20  0-9609  ( picraie , 
m.  p.  82 — 87°;  benzoquinone  derivative,  m.  p.  171 — 
172°),  are  prepared.  The  following  were  also  pre¬ 
pared  :  n-butyl  dl -alanine,  b.  p.  81-5 — 82°/16  mm., 
d19  0-9342  (picraie,  m.  p.  124°;  hydrochloride,  m.  p. 
58 — 61°);  isobutyl  dl -alanine,  b.  p.  77 — 78°/19  mm., 
d18  0-9330  ( picraie ,  m.  p.  132 — 133°;  hydrochloride, 
m.  p.  60 — 63°),  n-butyl  dl -valine,  b.  p.  98 — 98-5°/ 

17  mm.,  dli  0-9266  ( picraie ,  in.  p.  91 — 92°;  hydro¬ 
chloride,  m.  p.  59 — 60°),  n-butyl  dldewcine,  b.  p.  113-5°/ 

18  mm.,  d15'®  0-8733  (picraie,  m.p.  139°;  hydrochloride, 
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m.  p.  110 — 111°),  and  iso  butyl  dl -leucine,  b.  p.  110°/ 
19  mm.,  d18'4  0-9060  ( picrate ,  m.  p.  135 — 136°;  hydro¬ 
chloride,  m.  p.  97 — 99°).  B.  W.  Anderson. 

Heat  of  reaction  in  the  formation  of  calcium 
cyanamide  [from  calcium  carbide].  H.  H. 
Prance  and  F.  Hochwald. — See  B.,  1926,  88. 

Mixed  aquo-ammonocarbonic  acids.  I.  Am- 
monolysis  to  ammonocarbonic  acid.  J.  S. 
Blair  (J.  Amer.  Cliem.  Soe.,  1926,  48,  87 — 95). — 
Mixed  aquo-ammonocarbonic  acids  arc  derivatives 
of  both  water  and  ammonia  in  the  sense  in  which 
carbonic  acid  is  a  derivative  of  water.  They  comprise 
such  substances  as  carbamide  and  biuret,  and  may 
be  regarded  as  being  formed  by  loss  of  water,  ammonia, 
or  both,  from  one  of  three  hypothetical  mixed  aquo- 
ammono-orthocarbonic  acids,  C(OH)lt  2i  3(NH2)3,  2,  r 
As  a  class  they  may  be  ammonolysed  to  guanidine 
by  heating  the  solutions  in  liquid  ammonia  at  300° 
in  scaled  tubes.  The  reaction  is  incomplete,  and  is 
inhibited  by  the  presence  of  traces  of  water.  The 
nature  of  the  equilibrium  has  been  approximately 
determined  in  the  case  of  carbamide. 

R.  Cuthill. 

Mixed  aquo-ammonocarbonic  acids.  II.  Salt 
formation  in  liquid  ammonia  solution.  J.  S. 
Blair  (J.  Amer.  Cliem.  Soc.,  1926,  48,  96 — 103 ;  cf. 
preceding  abstract). — The  following  salts  of  the 
mixed  aquo-ammonocarbonic  acids  have  been  pre¬ 
pared  by  the  interaction  of  potassamide  and  the  acid 
in  liquid  ammonia  solution  :  monopotassium  carb¬ 
amide,  dipotassium  carbamide,  monopotassium  biuret, 
C2H402N3K ;  tripotassium  biuret,  C2H202N3K3 ;  mono¬ 
potassium  carbonyldicarbamide,  C3H503N4K,  and 
dipotassium  carbonyldicarbamide,  C3H403N4K2.  Mono- 
potassium  ethyl  allophanate,  C4H703N2K,  has  been 
obtained  in  a  similar  manner  from  ethyl  allophanate, 
and  monopotassium  carbamate  and  dipotassium 
carbamate,  CH02NK2,  from  ammonium  carbamate. 

R.  Cuthill. 

Carbamide  and  guanidine  derivatives  of  ali¬ 
phatic  sulpbonic  acids.  III.  R.  Andreasch 
(Monatsh.,  1925,  46,  23—30;  cf.  A.,  1924,  i,  1290).— 
Condensation  of  a-bromopropionyl  bromide  with 
guanidine  hydrochloride  at  105 — 106°  affords  a -bromo- 
propionylguanidina  ( bromoplatinate ),  which,  when 
treated  with  potassium  sulphite,  yields  a.-sulphopro- 
pionylguanidine,  m.  p.  306°  (dccomp.)  after  soften¬ 
ing  at  295°.  a-Bromobutyrylguanidine  ( hydrobromide ; 
hydrobromide-chloroplatinale),  a-sulphobutyrylguan- 
idine,  m.  p.  314°  (decomp.)  after  softening  and 
turning  brown  at  300°,  a-bromoisobutyrylguanidine 
{bromoplatinate),  and  a-sulphohobutyrylguanidine, 
m.  p.  168°,  are  obtained  similarly.  Treatment 
of  a-bromopropionamide  with  boiling  aqueous 
ammonium  sulphite  affords  the  ammonium  salt  of 
a -sulphopropionamide.  The  potassium  (+H20)  and 
ammonium  salts  of  u-sulphobutyramide,  and  the 
ammonium  salt  of  a-sulphoisobutyramide,  obtained 
analogously,  are  described.  Bromodiethylacetamide 
(  neuronal  ”)  does  not  react  analogously  with 
sulphites,  but  yields  only  a-ethylcrotonamide. 
a-Bromobutyryl-  and  a-bromoisobutyryl -carbamide 
(cf.  Ecckhout,  Arch.  exp.  Path.  Pharni.,  1907,  57, 
T 


347)  could  not  bo  obtained  by  the  action  of  carb¬ 
amide  on  the  corresponding  bromoacyl  bromides. 
5-Bromo-5-nitro-l  :  3-dimethylbarbituric  acid  (bronio- 
dimethyldilituric  acid)  yields,  when  treated  with 
potassium  sulphite,  the  potassium  salt  of  dimethyl- 
dilituric  acid.  The  sodium  salt  of  bromodimcthyl- 
dilituric  acid  exists  in  two  hydrated  forms,  containing 
1  mol.  and  4  mols.  of  water,  respectively  (cf.  Andreasch, 
A.,  1895,  i,  336;  Techow,  ibid.,  i,  83;  Biltz  and 
Sedlatscheck,  A.,  1924,  i,  429).  F.  G.  Willson. 


a-Ketoformbydroxamic  acids  and  tbeir  deriv¬ 
atives.  XI.  C.  Gastaldi  and  R.  Stratta 
(Gazzctta,  1925,  55,  835—843). — Pyruvylhydroxamic 
acid  (A.,  1923,  i,  1236)  forms  double  sodium  cupric 
and  potassium  cupric  salts,  which,  according  to 
Werner’s  theory,  are  salts  of  a  dibasic  acid,  (I)  or  (II). 
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The  sodium  cupric  salt  ( +4- 5H20)  explodes  at  about 
230°  and  the  potassium  cupric  salt  (+2-5H20)  at 
about  200°;  the  barium  cupric  salt  (+4-5H20)  loses 
ammonia  at  160°  and  explodes  slightly  at  210°. 
Pyruvylhydroxamic  acid  forms  a  dimeride,  m.  p.  137° 
(decomp.).  A  new  method  of  preparing  pyruvyl¬ 
hydroxamic  acid  is  described  and  conductivity  data 
are  given  for  the  acid,  its  sodium  and  potassium 
cupric  salts,  its  oxime,  its  benzoyl  derivative,  and  the 
a-  and  [3-oximes  of  the  latter.  T.  H.  Pope. 


Supposed  nitroprusside  of  bivalent  iron.  L. 
Cambi  (Atti  R.  Accad.  Lincei,  1926,  [vi],  3,  S — 13). 
— The  existence  of  sodium  hyponitritoferropenta- 
eyanide,  reported  by  Ungarelli  (A.,  1925,  i,  526)  as 
a  result  of  the  action  of  sodium  hyponitrite  on 
Hofmann’s  sodium  aquoferropentacyanide,  is  not 
confirmed.  The  above  reagents  retain  their  individual 
properties  when  mixed  in  solution,  although  the 
decomposition  of  the  hyponitrite  is  accelerated  by 
the  presence  of  the  complex  salt.  The  compound 
obtained  by  Ungarelli  was  apparently  sodium  ferro- 
cyanide,  formed  by  the  decomposition  of  the  aquo¬ 
ferropentacyanide,  or  perhaps,  in  part,  present  as 
an  impurity.  The  ferropentacyanide  group  has  no 
tendency  to  react  with  the  hyponitrite  ion,  although 
it  will  react  with  a  compound  containing  the  un¬ 
saturated  nitroso-group.  The  author  has  prepared 
a  number  of  compounds  of  this  type,  e.g., 
Na3[Fe(CN)?ONPh], 

from  sodium  ferropentacyanide  and  nitrosobenzene. 

F.  G.  Tryhorn. 


Catalysis  and  tbe  deformation  of  molecules. 
N.  D.  Zelinski  [with  I.  N.  Titz]  (Ber.,  1925,  58, 
[B],  2755 — 2763).- — In  part,  a  theoretical  discussion 
of  the  mechanism  of  catalysis.  The  author’s  observ¬ 
ations  on  catalytic  hydrogenation  and  dehydrogen¬ 
ation  lead  him  to  the  conclusion  that  the  formation 
of  intermediate  products  is  not  necessarily  an  essential 
feature  of  catalytic  action,  but  that  the  process  is 
due  to  deformation  of  the  molecule ;  somewhat 
similar  views  have  been  expressed  by  Mcndcldev, 
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Raschig  (A.,  1907,  ii,  455,  863),  and  Bodenstein  (A., 
1924,  ii,  745).  In  hydrogenation  and  dehydrogen¬ 
ation,  the  main  factor  appears  to  be  the  degree  of 
dispersion  of  the  catalyst  and  its  increased  surface 
tension,  and  not  the  intermediate  production  of 
compounds  of  metal  and  hydrogen.  The  surface 
energy  of  the  catalyst  causes  changes  in  the  vibrations 
of  the  molecules  and  atoms,  thus  deforming  the 
molecules  coming  into  contact  with  it  and  facilitating 
the  establishment  of  new  equilibria.  The  surface 
energy  of  the  catalyst  causes  deep-seated  changes  in 
the  chemical  nature  of  substances  coming  into 
contact  with  it. 

The  form  of  the  molecule  has  a  profound  influence 
on  catalytic  processes.  Only  q/cZohexane  and  its 
derivatives  suffer  catalytic  dehydrogenation ;  other 
polymethylene  rings  do  not  exhibit  this  phenomenon. 
The  contact  isomerisation  of  a-pinene  to  i-pinene 
(A.,  1911,  i,  997)  and  the  irreversible  transformation 
of  pinene  into  dihydropinene  and  cymene  (A.,  1925, 
i,  S21)  are  further  examples  of  the  profound  influence 
of  the  form  of  molecules.  Examination  of  the 
behaviour  of  polycyclic  compounds  towards  de¬ 
hydrogenation  has  given  somewhat  unexpected 
results.  eycZoHcxylq/cZopentane  behaves  abnormally, 
since  dehydrogenation  affects  both  nuclei,  so  that 
the  expected  phenylq/cfopentane  is  not  produced,  its 
place  being  taken  by  a  saturated  hydrocarbon,  C1]LH10, 
m.  p.  69-4°,  b.  p.  248 — 249°,  for  which  the  constitution 
CH-CEL 

|  X  /CHPh  is  provisionally  assumed.  Phenyl- 
CH-CH/ 


q/cZopentane,  on  the  other  hand,  could  not  be 
dehydrogenated  in  the  presence  of  palladised  or 
platinised  asbestos  or  of  platinised  charcoal.  De¬ 
hydrogenation  of  the  q/cZopentamethylene  ring 
depends  therefore  on  its  combination  with  the  cyclo¬ 
hexyl  group.  The  latter  radical  readily  loses  hydrogen 
by  the  catalysis,  and  forces  the  pentamethylene  ring 
to  do  the  same,  thus  affording  an  instance  of  “  con¬ 
jugated  dehydrogenation.”  The  transformation  of 
l-cycZohexyl-3-methylq/cZopentane  into  diphenyl  is 
still  more  surprising,  and  appears  to  be  an  example 
of  the  profound  deformation  of  a  molecule  by  purely 
catalytic  action  without  assistance  of  any  chemical 
reagents. 

The  following  new  compounds  are  incidentally 
described:  eyclohexyleyclopentanol,  b.  p.  115 — 118°/ 
10  mm.,  from  q/dopentanone  and  magnesium  cyclo¬ 
hexyl  bromide;  cyclohexylcyclopentane,  b.  p.  225 — 
227°,  df  0-8813,  1-4767  ;  phenyleyelopentanol,  b.  p. 

132 — 133°/18  mm.,  cZf  1-0609,  n™  1-5472,  from  cyclo- 
pentanone  and  magnesium  phenyl  bromide ;  phenyl- 
cyclo pentane,  b.  p.  215—217°,  dj»  0-9503,  ?ij?  1-5305; 
l-cydohexyl-H-methylcyclopenlan-l-ol,  b.  p.  about 
125°/15  mm. ;  l-cye\ohexyl-3-methylcyclopentane,  b.  p. 
231—233°,  d"  0-8902,  ng  1-4787.  H.  Wren. 


Displacement  of  atoms  and  groups  in  the 
benzene  nucleus.  M.  P.  de  Lange  (Rec.  trav. 
chim.,  1926,  45,  19 — 60), — A  detailed  summary  of 
published  data  concerning  the  replacement  of  atoms 
and  groups  (other  than  hydrogen)  in  the  benzene 
nucleus  by  other  groups,  has  been  made,  in  order  to 
elucidate  the  conditions  under  which  such  replace¬ 


ments  occur ;  and  further  experimental  work  has 
been  carried  out  on  the  replacement  of  the  groups 
-C02H,  COH,  and  -AsO>vH2  by  -N02  when  one  or 
two  methoxy-groups  are  present.  The  data  (for 
which  the  original  paper  must  be  consulted)  are 
summarised  in  four  sections :  (1)  replacement  of 

groups  in  the  presence  of  -OH  and  -*OR  ;  (2)  replace¬ 
ments  in  the  presence  of  — NH2  or— NHR;  (3)  replace¬ 
ments  in  the  presence  of  -CH3  group  ;  (4)  replacement 
of  groups  by  hydrogen.  The  differences  between 
direct  substitution,  in  which  the  entering  group  attacks 
the  nucleus  at  the  position  of  substitution,  and  indirect 
substitution,  in  which  it  first  enters  the  side-chain 
and  subsequently  migrates  into  the  nucleus,  are 
stressed.  The  latter  occurs  with  much  greater  ease 
and  leads  exclusively  to  o-p-substitution,  and,  in 
the  presence  of  one  or  more  of  the  groups  OH,  OR, 
NH2,  NHR,  or  Me,  especially  in  the  m-position  to 
each  other,  the  groups  C02H,  S03H,  I,  Br,  Cl  can 
be  replaced  in  the  benzene  ring  in  such  an  order  that 
the  first  mentioned  can  always  be  replaced  by  one 
following  in  the  series  given.  When  p-methoxy- 
benzoic  acid  is  nitrated  with  a  mixture  of  sulphuric 
and  fuming  nitric  acids,  2  :  4-dinitro-  and  2:4:  6-tri- 
nitro-anisole  and  dinitroanisic  acid  are  produced  (the 
carboxyl  group  being  partly  replaced) ;  whilst  with 
nitric  acid  in  acetic  anhydride  at  low  temperatures, 
mononitroanisic  acid  is  the  sole  product.  Nitration 
of  anisaldehyde  with  fuming  nitric  acid  at  —10° 
yields  pure  3-nitroanisaldehyde,  m.  p.  86°  (azine, 
m.  p.  241°;  semicarbazone,  m.  p.  250°;  phenylhydr- 
azone,  m.  p.  131°;  p-nitrophenylhydrazone,  m.  p. 
228°),  whilst  in  acetic  anhydride  nitroanisaldehyae 
diacetate,  m.  p.  92°,  is  obtained,  from  which  a  quantit¬ 
ative  yield  of  the  nitroanisaldehyde  is  obtained  on 
hydrolysis.  Nitration  with  a  mixture  of  nitric  and 
sulphuric  acids  above  0°  (cf.  Einhorn  and  Grabfeld, 
A.,  1888,  477 ;  Worner,  A.,  1896,  i,  225)  yields  a 
mixture  of  3  : 5-dinitro-4-methoxybenzaldehyde  and 
2:4:  6-trinitroanisole,  which  has  m.  p.  73°,  unchanged 
by  recrystallisation  from  light  petroleum,  this  explain¬ 
ing  the  incorrect  data  for  the  m.  p.  of  mono-  and 
di-nitroanisaldehyde  given  by  the  earlier  workers. 
If  the  mixture  is  dissolved  in  benzene,  the  addition 
of  light  petroleum  then  precipitates  3  :  5-dinitro-4- 
methoxybenzaldehyde  ( semicarbazone ,  m.  p.  188°; 
p-nitrophenylhydrazone,  m.  p.  275°).  On  treatment 
with  an  alcoholic  solution  of  ammonia  or  methyl- 
amine,  3  :  5-dinitro-4-methoxybenzaldehyde  yields, 
respectively,  3  :  B-dinitro-i-aminobenzaldehyde,  m.  p. 
171°,  and  3  : 5-dinitroA-methylaminobenzaldehyde, 
m.  p.  120°.  Nitration  of  3  :  4-dimethoxybenzalde- 
hyde  (veratraldehyde),  or  any  of  its  three  isomeric 
mononitro-derivatives,  with  a  mixture  of  nitric  and 
sulphuric  acids  yields  only  trinitroveratrole,  the 
presence  of  the  two  methoxy-groups  facilitating  the 
replacement  of  the  aldehyde  group  by  the  nitro- 
group.  The  following  derivatives  of  6-nitroveratr- 
aldehyde  are  described :  azine,  decomp.  263° ;  semi¬ 
carbazone,  m.  p.  246° ;  phenylhydrazone,  m.  p.  218° 
(decomp.) ;  p -nitrophenylhydrazone,  m.  p.  261°. 
p-Methoxy-  and  p-ethoxy-phenylarsinic  acids  are 
obtained  in  good  yield  from  p-anisidine  and  p-phenet- 
idine,  respectively,  by  diazotisation  and  treatment 
with  sodium  arsenite  in  the  presence  of  cuprous 
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oxide  as  a  catalyst  (cf.  Bart,  A.,  1913,  i,  115).  Both 
arsinic  acids  are  nitrated  by  a  mixture  of  nitric  and 
sulphuric  acids  without  loss  of  the  arsinic  acid  residue, 
to  yield,  respectively,  3  : 5-dinitro-A-methoxy-  and 
3  :  5-diniiro-A-ethoxy-phenylarsinic  acids,  exploding  at 
265°  and  275°,  respectively.  Treatment  with  alcoholic 
ammonia  converts  these  acids  into  3  :  5-dinitro-5- 
aminophenylarsinic  acid,  m.  p.  285 — 295°  (cf.  Benda, 
A.,  1912,  i,  328),  whilst  'with  methylamine  is  obtained 
3  :  5-dinitro-4-methylaminophenylarsinic  '  acid  (cf. 
Boehringcr,  D.R.-P.  285604),  which  with  fuming 
nitric  acid  yields  3  :  5-dinitro-4-nitromethylamino- 
phenylarsinic  acid,  exploding  at  205°  (cf.  D.R.-P. 
285572).  Nitration  of  3  :  4-dimethoxyphenylarsinic 
acid  (cf.  Pargher,  J.C.S.,  1920, 117,  869)  yields  dinitro- 
3  :  4,-dimethoxyphenylarsinicacid,  decomp.  215°.  Thus 
the  C02H  group  appears  to  be  easily  removed  from 
the  benzene  nucleus,  the  COH  group  less  readily, 
whilst  the  As03H2  group  is  securely  attached,  and 
can  be  replaced  by  a  nitro-group  with  great  difficulty 
or  not  at  all.  In  the  nitration  of  m-xylene-4-sulphonic 
acid,  the  sulphonic  acid  group  is  removed  with  great 
difficulty,  a  very  small  amount  of  trinitro-m-xylene 
being  produced;  whilst  mesitylenesulphonic  acid  on 
nitration  jdelds  a  mixture  of  dinitromesitylene- 
sulphonic  acid,  together  with  a  large  amount  of 
trinitromesitylene,  the  presence  of  three  methyl 
groups  in  the  m-position  causing  the  sulphonic  group 
to  be  more  easily  replaced  by  the  nitro-group. 

J.  W.  Baker. 

Preparation  of  l-halogeno-2-nitronaphthal- 
enes  and  2-nitronaphthalene.  H.  H.  Hodg¬ 
son  and  E.  Kilner  (J.C.S.,  1926,  7 — 9). — Slow 
decomposition  in  the  cold  of  diazotised  2-nitro-l- 
naphthylamine  in  presence  of  cuprous  chloride  and 
hydrochloric  acid  gives  a  good  yield  of  1  -chloro- 
2-nitronaphthalene,  m.  p.  76°.  Similarly,  1-bromo- 
2-nitronaphthalene,  m.  p.  97°,  and  l-iodo-2-nitro- 
naphthalene,  m.  p.  111°,  are  obtained,  but  in  poorer 
yields.  Under  suitable  conditions,  a  30%  yield  of 
2-nitronaphthalcne,  m.  p.  79°,  may  be  obtained  from 
2-nitro-l-naphthylamine.  B.  W.  Anderson. 

Decacyclene.  II.  Decacyclenetrisulphonic 
acid  and  its  derivatives.  K.  Dziewonski  and  J. 
Pochwalski  (Bull.  Inter.  Acad.  Polonaise,  1925,  A, 
165 — 178;  cf.  A.,  1924,  i,  1056). — Sulphonation  of 
decacyclene  (trinaphthylenebenzene)  with  cold  100% 
sulphuric  acid,  the  mixture  being  finally  heated  at 
100°  to  complete  the  reaction,  furnishes  decacyclene- 
trisulphonic  acid,  C6(C10H3,SO3H)3  (sodium,  barium, 
and  calcium  salts  described),  yielding  yellow  solutions 
with  a  green  fluorescence  which  dye  wool  and  silk 
a  golden-yellow.  The  acid  and  its  salts  have  markedly 
colloidal  properties.  By  the  action  of  concentrated 
hydrochloric  acid  at  150°,  the  sulphonic  acid  groups 
are  removed  and  the  parent  hydrocarbon  is  re¬ 
generated.  The  first  products  of  the  action  of 
phosphorus  pcntachloride  on  the  salts  are  readily 
decomposed  by  water,  but  at  150°  there  results  a 
mixture  of  trichlorodecacyclene,  C30H15C13,  and  lelra- 
chlorodecacyclene,  C3GHUC14,  neither  of  which  melts 
at  350°. 

The  products  of  alkali  fusion  of  the  trisulphonic 
acid  are  brown  or  black,  giving  fluorescent  solutions. 


The  first  product,  at  140 — 200°,  is  hydroxydecacyclene- 
disulphonic  acid  (sodium  salt),  from  -which  hydroxy¬ 
decacyclene,  C36H17*OH,  m.  p.  367°,  is  obtained  by 
the  action  of  concentrated  hydrochloric  acid  at  150°. 
Dihydroxydecacyclenesulphonic  acid  (sodium  and 
barium  salts)  is  also  produced,  together  with  the  di¬ 
sulphonic  acid,  and  is  converted  by  hydrochloric  acid 
into  dihydroxy  decacyclene,  sparingly  soluble  and  of 
very  high  m.  p.  Fusion  of  the  trisulphonic  acid  with 
alkali  at  260 — 280°  and  oxidation  of  the  product  by 
a  current  of  air  furnishes  trinaphthaquinolbenzene  (I), 
as  a  brown,  amorphous  powder,  reduced  by  zinc  dust 
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in  alkaline  or  acetic  acid  solution  to  trihydroxy- 
decacyclene  (II),  isolated  as  its  tripropyl  ether,  or  its 
triacetyl  derivative,  m.  p.  above  350°.  The  substance 
may  be  used  as  a  vat  dye.  Oxidation  with  chromic 
acid  converts  it  into  truxcncquinonetricarboxylic 
acid  (A.,  1923,  i,  777),  from  which  fact  the  three 
hydroxyl  groups  are  proved  to  be  in  the  a-position 
in  three  separate  naphthalene  nuclei. 

G.  M.  Bennett. 

A7-Methylsulphites  of  secondary  aromatic- 
aliphatic  amines.  Farbw.  vorm.  Meister,  Lucius, 
u.  Bruning. — See  B.,  1926,  141. 

Acetyldiphenylamine  from  keten.  C.  D.  Hurd 
(J.  Amer.  Chem.  Soc.,  1926,  48,  291). — Acetyldi¬ 
phenylamine  is  formed,  but  not  precipitated,  when 
keten  is  passed  through  an  ethereal  solution  of  di- 
phenylamine,  best  yields  being  obtained  at  low 
temperatures  (cf.  van  Alphen,  A.,  1925,  i,  80). 

F.  G.  Willson. 

Mechanism  of  the  formation  of  triphenyl- 
guanidine  and  phenylthiocarbimide  from  thio- 
carbanilide.  W.  J.  S.  Naunton  (J.S.C.I.,  1926, 45, 
34 — 35t). — It  is  preferable  to  formulate  the  mechan¬ 
ism  of  the  formation  of  triphenylguanidine  and 
phenylthiocarbimide  from  thiocarbanilide  by  the 
action  of  hydrochloric  acid  as  being  due  to  the 
breaking  down  of  a  hypothetical  compound  formed 
by  the  addition  of  carbodiphenylimide  to  the  mer- 
capto-form  of  thiocarbanilide.  In  an  analogous  way 
the  breaking  down  of  a  hypothetical  thiosulpho- 
carbanilide,  NHPh-C(:NPh)-S-S-S-C(:NPh)-NHPh, 
would  explain  the  presence  of  anilinobenzthiazole, 
which  is  invariably  formed  in  the  preparation  of 
mercaptobenzthiazole  by  heating  thiocarbanilide  with 
sulphur. 

Beckmann  rearrangement  involving  optically 
active  radicals.  L.  W.  Jones  and  E.  S.  Wallis 
(J.  Amer.  Chem.  Soc.,  1926,  48,  169 — 181). — In  the 
preparation  of  benzylmethylacctic  acid  (cf.  Conrad, 
A.,  1878,  732 ;  Conrad  and  Bischoff,  Annalen,  1880, 
204,  177)  better  yields  are  obtained  when  methyl- 
ation  of  the  ethyl  acetoacetate  precedes  benzylation. 
Hydrolysis  of  ethyl  benzylmethylaeetoacetate  is  best 
carried  out  in  50%  alcohol  with  considerable  excess 
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of  potassium  hydroxide  (cf.  Kipping  and  Hunter, 
J.C.S.,  1903,  83,  1005).  d -Methyl  benzylmetliylacetate 
has  [a]M  4-26-75°.  It  condenses  with  alcoholic 
hydroxylamine  in  presence  of  sodium  cthoxide  with 
formation  of  d-be?izyl?nethylacethydroxamic  acid,  m.  p. 
121-5°,  [a]“  +63-2°.  The  corresponding  racemic 
acid  has  m.  p.  124-4°  ( benzoyl  derivative,  m.  p.  119 — 
119-5°).  The  benzoyl  derivative  of  the  d-acid,  m.  p. 
116°,  [a]^  +54-5°,  yields  a  crystalline  -potassium  salt 
when  treated  with  alcoholic  potassium  cthoxide  at 
— 12°.  This  is  precipitated  by  the  addition  of  ether 
previously  cooled  to  — 10°,  and  can  be  collected  and 
dried  in  a  vacuum  desiccator,  but  when  subsequently 
brought  into  contact  with  air  it  rearranges  explosively 
and  spontaneously,  with  formation  of  s-di-ix-benzyl- 
ethylcarbarnide,  m.  p.  199°,  which  is  also  obtained 
similarly  from  the  above  racemic  acid,  d-j Benzyl- 
methylacetazule,  obtained  by  the  action  of  the  corre¬ 
sponding  chloride  (cf.  Pickard  and  Yates,  J.C.S., 
1909,  95,  1019)  on  sodium  azide  in  ether  at  5°, 
decomposes  slowly  at  10°,  gives  a  rotation  of  +30-77° 
in  a  50  mm.  tube  at  5°,  and  is  decomposed  by  water 
with  formation  of  the  above  carbamide.  When  its 
solution  in  benzene  is  kept  at  35°,  rearrangement 
takes  place,  with  formation  of  d-a-benztylethylcarbimide, 
b.  p.  82°/5  mm.,  [a])?  +52-5°  in  benzene,  the  (uni- 
molecular)  velocity  constant  of  the  rearrangement 
being  0-01178  at  35°.  The  racemic  carbimide, 
obtained  similarly,  has  b.  p.  78°/3  mm.  When 
treated  with  ammonia  in  benzene,  the  above  d-carb- 
imide  affords  d-a-benzylethylcarbamide, 

.  CH2Ph-CHMe-NH-CO-NH2, 
m.  p.  136°,  [a]»  +10-7°  in  acetone.  The  correspond¬ 
ing  racemic  carbamide  has  m.  p.  149°.  Hydrolysis 
of  the  d-carbimide  with  concentrated  hydrochloric 
acid  yields  d-a-benzylethylamine  hydrochloride,  hygro¬ 
scopic,  m.  p.  147°,  [<x]'g  +16-6°  in  water. 

F.  G.  Willson. 

Rearrangement  of  hydroxamic  acids  isomeric 
with  triphenylacethydroxamic  acid.  L.  W. 
Jones  and  F.  B.  Root  (J.  Amer.  Chem.  Soc.,  1926, 
48,  181 — 195;  of.  A.,  1922,  i,  248). — p-Benzhydryl- 
benzoyl  chloride,  CHPh2-C6H4-COCl  (cf.  Staudinger 
and  Clar,  A,,  1911,  i,  638),  condenses  with  hydroxyl- 
amine  in  ether  with  formation  of  p-benzhydnylbenz- 
hydroxamic  acid,  m.  p.  156 — 157°,  the  benzoyl  deriv¬ 
ative  of  which  is  insoluble  in  warm  aqueous  alkalis, 
but  yields  the  potassium  salt,  decomp.  91°,  and 
sodium  salt,  decomp.  109°,  when  treated  with  the 
corresponding  alcoholic  ethoxides,  and  the  silver  salt, 
decomp.  190°,  when  treated  with  alcoholic  silver 
nitrate.  When  boiled  with  water,  the  potassium 
salt  affords  carbon  dioxide  and  s-di-p-benzhydryl- 
phenylcarbamide,  m.  p.  262—263°,  whilst  alcohol  at 
100°  affords  chiefly  p-benzhydrylphenylurethane,  m.  p. 
103°.  Acetyl-p-benzhydrylbenzhydroxamic  acid, 
CHPh2-C6H4-CO-NH-OAc, 

m.  p.  157 — 158°  (potassium  salt,  decomp.  130°; 
sodium  salt,  decomp.  140°;  silver  salt,  decomp.  200° 
after  darkening  at  150°)  is  described,  p -Benzhydryl- 
benz-p-toluidide,  m.  p.  164°,  and  p-benzhydrylbenz- 
amide,  m.  p.  149°,  were  prepared.  The  latter  affords 
the  above  urethane  when  treated  with  alcoholic 
sodium  ethoxide  and  bromine,  and  this,  when  treated 


with  phosphorus  pentachloride  in  chloroform,  yields 
p -benzhydrylphenylca  rb  irn  ule ,  which,  when  treated 
with  p-aminotriphenylmethane  (cf.  Baeyer  and  Lohr, 
A.,  1890,  i,  1141),  affords  the  above  carbamide,  m.  p. 
262°.  The  hydroxylamine  salt,  m.  p.  146 — 148° 
(decomp.),  of  o-benzhydrylbenzoic  acid  (cf.  Bayer, 
A.,  1880,  650)  decomposes  when  heated,  with  form¬ 
ation  of  the  free  acid  and  hydroxylamine  (cf.  Jones 
and  Oesper,  A.,  1910,  i,  13).  The  action  of  thionyl 
chloride  on  o-benzhydrylbenzoic  acid  affords  9-chloro- 
9-phenylanthrone  (cf.  Haller  and  Guyot,  A.,  1899, 
i,  221),  whilst  the  action  of  phosphoryl  chloride  on 
sodium  o-benzhydrylbenzoate  yields  a  trace  of  the  acid 
chloride,  phenylanthrone  (cf.  Lossen,  A.,  1875,  1769), 
and  a  compound,  m.  p.  276°,  possibly  the  anhydride. 
o-Benzhydrylbenzoyl  chloride,  m.  p.  85°,  can  be 
obtained  by  the  action  of  thionyl  chloride  on  the 
acid  in  carbon  disulphide  and  chloroform.  Con¬ 
densation  with  ethereal  hydroxylamine  affords  o-benz- 
hydrylbenzhydroxamic  acid,  m.  p.  177 — 17S°  (decomp.), 
which  decomposes  when  heated  with  formation  of 
s-di-o-bcnzhydrylphenylcarbamide,  m.  p.  196°.  o-Benz- 
hydrylbenzamide,  m.  p.  129 — 130°,  and  the  corre¬ 
sponding  anilide,  m.  p.  152 — 153°,  are  described. 
When  oxidised  with  chromic  acid  in  acetic  acid,  the 
former  yields  diphenylphthalide.  Benzoyl-o-benz- 
hydrylbenzhydroxamic  acid,  m.  p.  118 — 120°  (potassium 
salt,  darkens  at  about  200° ;  silver  salt,  darkens  above 
210°),  yields  the  above  carbamide,  m.  p.  196°,  when 
boiled  with  aqueous  AT-potassium  hydroxide,  m -Benz- 
hydrylbenzoic  acid,  m.  p.  179°,  prepared  by  the  Sand- 
meyer  reaction  from  »n.-aminotriphenylmethane,  is 
described. 

The  relative  resistance  to  rearrangement  shown  by 
the  above  compounds,  as  compared  with  the  ease 
of  rearrangement  of  the  isomeric  triphenylacethydr¬ 
oxamic  acid,  supports  the  conclusion  that  the  ease 
of  rearrangement  of  such  derivatives  has  some 
connexion  with  the  tendency  of  the  group,  attached 
to  the  carbohydroxamic  group,  to  exist  as  a  free 
radical,  and  is  not  dependent  on  its  mol.  wt. 

F.  G.  Willson. 

Acenaphthene  series.  IV.  Aminoacenaph- 
thenesulphonic  acids.  G.  T.  Morgan  and  V.  E. 
Yarsley  (J.S.C.I.,  1925,  44,  513 — 515t). — Acenaph- 
thene-4-sulphonic  acid  has  been  nitrated  to  a  nitro- 
acenaphthene-4-sulphonic  acid,  probably  containing 
the  nitro-group  in  position  3,  for  on  reduction  with 
iron  and  acidified  water  an  aminoacenaphthene- 
sulphonic  acid  is  obtained,  from  which  a  non-coupling 
sultone  is  produced  by  decomposing  its  diazonium 
sulphonate.  Reduction  with  hyposulphite  is  accom¬ 
panied  by  sulphonation,  leading  to  3 -aminoacenaph- 
thene-2  : 4-disulphonic  acid,  which  also  furnishes  a 
sultone.  By  the  reduction  of  3-nitroacenaphthene 
with  sodium  hydrogen  sulphite,  3-aminoacenaphthene 
is  obtained,  with  a  small  proportion  of  3-aminoace- 
naphthene-2-sulphonic  acid. 

Geometrical  stereoisomerism  in  the  cyclo¬ 
hexane  series.  II.  2 : 5-Dimethylci/cfohexanols 
and  2  :  5-dimethylci/clohexanone.  M.  Godchot 
and  P.  Bedos  (Bull.  Soc.  chim.,  1925,  [iv],  37,  1637 — 
1651 ;  cf.  A.,  1925,  i,  258,  537). — The  action  of  hypo- 
chlorous  acid  on  1  -methyl- A3-cyc/ohexene  yields  the 
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two  isomeric  2-chloro-5-methylcycfohexanols,  which 
by  the  action  of  magnesium  methyl  iodide  form  the 
two  isomeric  2  : 5-dimethylcycZohexanols,  distin¬ 
guished  by  means  of  their  allophanates,  m.  p.  157 — 
158°  and  125°.  All  these  four  substances  are  con¬ 
verted  by  chromic  acid  oxidation  into  the  same 
2  :  5-dimelhylcyclohexanonc,  b.  p.  171 — 173°,  semi- 
carbazone,  m.  p.  122°,  and  are  therefore  considered 
to  differ  from  the  stereochemical  point  of  view  only 
by  reason  of  the  orientation  of  the  hydroxyl  group. 
The  ci's-configu ration,  with  respect  to  the  2-methyl 
and  the  hydroxyl  groups,  is  assigned  to  the  compound 
yielding  the  allophanate  of  m.  p.  157 — 158°,  on  account 
of  its  formation  from  the  oxide  of  1  -methyl- A3-cijclo- 
hexene.  The  orientation  of  the  second  methyl  group 
is  unknown,  but  since  that  of  the  two  methyl  groups 
is  similar  in  the  two  2  : 5-dimethylcycZohexanols, 
whilst  that  of  the  hydroxyl  group  varies,  the  trans- 
structure  is  assigned  to  the  compound  yielding  an 
allophanate  of  m.  p.  125°.  On  similar  grounds  the 
conclusion  is  reached  that  the  2-chloro-5-methyl- 
cyctohexanol  of  b.  p.  103 — 105°/14  mm.  has  the  cis- 
structure,  the  isomeride  of  b.  p.  95 — 97°/14  mm.  being 
the  ireras-compound.  H.  J.  Evans. 

A2-cycloHexenol  and  A2-c»/cfohexenone.  A. 
Kotz  and  K.  Richter  (J.  pr.  Chem.,  1925,  [ii],  111, 
373 — 400). — When  A2-cydohexenol  is  treated  with 
benzoyl  chloride  in  pyridine  solution,  A2-cyclo- 
hexenyl  benzoate,  b.p.  160 — 165°/15  mm.,  is  obtained, 
and  this  gives  a  good  yield  of  cycfohexanyl  benzoate 
on  reduction  with  palladium-black.  Similarly, 
&2-cyclohexe?iyl  acetate,  b.  p.  62°/12  mm.,  is  readily 
reduced  to  cycfohexanyl  acetate.  An  isomeride, 
m.  p.  108°,  of  q/cZohexan-1  :  2  :  3-triol  ( tribenzoate , 
m.  p.  165°)  is  formed  by  the  action  of  dilute  acetic 
acid  on  cycZohexenol-2  : 3-oxide.  A2-cyc(oHexenol, 
when  treated  with  hypochlorous  acid,  yields  two 
forms  of  2-chlorocyc\ohexan-l  :  3 -diol,  needles,  m.  p. 
90°,  and  thick  prisms,  m.  p.  135°  ( diacetate ,  b.  p. 
140— 145712— 15  mm.,  <?$  1-1989).  When  crude 
2-chlorocycfohexane-l  :  3-diol  is  heated  either  with 
acetyl  chloride  in  benzene  solution  or  with  30% 
sulphuric  acid,  2-chloro-A2-cyc\ohexenone,  m.  p.  70°, 
is  formed. 

Convenient  methods  are  described  for  the  prepar¬ 
ation  from  glycerol  a-monochlorohydrin  of  glycide 
and  a3-propylene  glycol,  which  latter  yields  prop- 
aldehyde  on  dehydration.  The  analogy  between 
these  open-chain  compounds  and  the  cyclohexane 
analogues  is  brought  out  by  extending  these  same 
methods  to  the  preparation  from  2-chlorocyclohcxanc- 
1  :  3-diol  of  cyclohexenol-2  :  3-oxide  (not  isolated)  and 
A2-cyclohexenone . 

When  treated  with  hypochlorous  acid,  A 2-cyclo- 
liexenone  yields  2-chlorocyc\ohexan-3-ol-l-one,  m.  p. 
54 — 55°,  which  readily  loses  water  to  form  2-chloro- 
A2-cyclohexenone.  Methods  are  described  for  the  pre¬ 
paration  of  cyclohexanone  from  A2-cyclohexenone  and 
of  the  latter  from  A2-cyclohexenol.  R.  W.  West. 

Reaction  between  methyl  alcohol  and  phenol 
at  high  temperature  under  pressure.  V.  Ipatiev, 
J.  Orlov,  and  G.  Razoubaiev  (Bull.  Soc.  chim., 
1925,  [iv],  37,  1576 — 1577). — When  phenol  is  heated 
with  methyl  alcohol  for  24  hrs.  at  440°  under  200 


atm.  pressure,  o-cresol  is  formed,  together  with  small 
quantities  of  benzene,  its  homologues,  and  anisole ; 
to-  and  p-cresols  are  not  obtained.  A  similar  reaction 
occurs  using  ethyl  alcohol,  but  the  yield  of  ethyl- 
phenol  is  less.  H.  J.  Evans. 

Reaction  between  triacetin  and  phenol. 
Preparation  of  triacetin.  S.  Kawai  (Bull.  Inst. 
Phys.  Chem.  Res.,  1926,  5,  43 — 46). — A  mixture  of 
sodium  phenoxide,  prepared  from  28-2  g.  of  phenol, 
6-9  g.  of  sodium,  and  21-8  g.  of  triacetin,  is  heated 
at  140 — 150°  for  2  hrs.;  the  cooled  product  is  extracted 
with  ether  or  benzene  and  distilled  at  178 — 197°/13 
mm.  It  is  then  treated  with  large  amounts  of  water ; 
from  the  oily  layer  separates  2-9  g.  of  glycerol  aa'-di- 
phenyl  ether,  in.  p.  81 — 82°.  Triacetin  is  prepared 
by  the  following  method  in  84%  of  the  theoretical 
yield.  A  mixture  of  70  g.  of  anhydrous  glycerol  and 
525  g.  of  acetic  anhydride  is  shaken  until  a  homo¬ 
geneous  mixture  is  obtained.  When  the  rise  of 
temperature  of  the  mixture  ceases,  it  is  boiled  under 
reflux  for  2  hrs.  and  distilled.  A  further  distillation 
is  sufficient  for  purification;  it  boils  at  258 — 259°/ 
756  mm.  K.  Kasiiima. 

Nitration  of  m-bromophenol.  H.  H.  Hodgson 
and  E.  H.  Moore  (J.C.S.,  1926,  155— 161).— Nitro- 
derivatives  of  TO-bromophenol  are  prepared  in  a 
similar  way  to  those  of  TO-chlorophenol  (A.,  1925, 
i,  1144).  Mononitration  yields  24%  of  3-bromo- 
6-nitrophenol  (Auwers  and  Dienes,  Chem.  Zentr., 
1924,  II,  2268),  m.  p.  42°  (methyl  ether,  m.  p.  85-5°; 
benzoate,  m.  p.  104°;  scarlet  sodium  salt),  and  50% 
of  3-bromoA-nitrophenol  (methyl  ether,  m.  p.  45° ; 
benzoate,  m.  p.  102°;  amber  sodium  salt).  3-Chloro- 
6-nitrophenol  gives  a  methyl  ether,  m.  p.  72°,  a 
benzoate,  m.  p.  91°,  and  a  scarlet  sodium  salt,  and 
3-chloro-4-nitrophenol  a  methyl  ether,  m.  p.  56-5°,  a 
benzoate,  m.  p.  96°,  and  an  orange  sodium  salt. 
TO-Bromophenol  gives,  on  sulphonation,  nitration,  and 
hydrolysis,  3-bromo-2-nilrophenol,  which  exists  in 
two  forms,  (a)  colourless,  hydrated,  m.  p.  33°, 
(b)  yellow,  anhydrous,  m.  p.  65 — 67°  (red  sodhun 
salt;  methyl  ether,  m.  p.  73°;  benzoate,  m.  p.  133°). 
The  corresponding  forms  of  3-chloro-2-nitrophenol  are 
(a)  colourless,  +H20,  m.  p.  37-5 — 38°,  (b)  yellow, 
anhydrous,  m.  p.  45 — 47°.  Dinitration  in  glacial 
acetic  acid  yields  3-bromo-4  :  6-dinitrophenol,  m.  p. 
92°  (Korner,  A.,  1876,  i,  231),  the  silver  salt  of 
which  exists  in  three  forms  :  yellow,  amorphous ; 
yellow,  crystalline;  and  red,  crystalline.  3 -Bromo- 
2  :  6-dinitrophenol,  m.  p.  131°  (red  silver  salt,  soluble 
in  ammonia),  and  Z-bromo-2  :  4 -dmitrophenol  (yellow 
silver  salt,  insoluble  in  ammonia),  can  be  separated 
by  conversion  into  the  silver  salts.  Evidence  for 
their  constitution  is  furnished  by  the  formation  from 
both  of  2  :  4-dinitro-TO-phenylenediamine,  m.  p.  258°, 
and  2  : 4-dinitroresorcinol,  m.  p.  146°.  3-Bromo- 
2:4:  6-trinitrophcnol  has  m.  p.  149°  (cf.  Tijmstra, 
A.,  1902,  i,  717).  Z-Bromo-2  :  5  :  6 -trinitrophenol  has 
m.  p.  146°.  Potassium  S-bromo-2  :  5  :  Q-trinitrophenol- 
i-siilphonate  explodes  on  heating.  H.  E.  F.  Notton. 

Bromophenols.  XIII.  Exchangeability  of 
halogen  atoms  and  nitro-groups  in  some  halo- 
genonitrophenol  ethers.  M.  Kohn  and  M.  Heller 
(Monatsh.,  1925,  46,  91 — 100). — 3  :  5-Dibromoanisole, 
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obtained  by  methylation  of  the  corresponding  di- 
bromophenol,  has  b.  p.  257 — 261°  (cf.  Blau,  A.,  1S87, 
242 ;  Blanksma,  A.,  1907,  i,  126).  When  treated 
with  cold,  fuming  nitric  acid,  it  yields  a  dinitro- 
derivative,  probably  3  :  5-dibromo-2  :  4-dinitroanisole, 
m.  p.  175°,  which  can  be  demethylated  only  by  the 
action  of  concentrated  sulphuric  acid  at  180 — 190°, 
when  3  :  5-dibromo-2  :  4-dinitrophenol,  m.  p.  146 — 
147°,  is  obtained.  The  above  dibromodinitroanisole 
reacts  with  aniline,  with  formation  of  2  :  4 -dinilro- 
3  :  5-dianilinoanisole,  red,  m.  p.  177 — 178°.  2:4:6- 
Trichloroanisole,  b.  p.  238—240°,  is  readily  obtained 
by  treating  the  corresponding  phenol  with  methyl 
sulphate  in  alkaline  solution  (cf.  Hugounenq,  A.,  1890, 
240).  It  yields  2:4:  6-trichloro-3  :  5-dinitroanisole 
(cf.  Hugounenq,  loc.  cit.)  when  treated  with  cold 
nitric  and  sulphuric  acid,  and  this,  when  treated  with 
concentrated  sulphuric  acid  at  185°,  affords  2:4:6- 
trichloro-3  :  5-dinitrophenol,  m.  p.  165 — 167°  {'potassium 
salt,  golden-yellow;  pyridine  salt,  m.  p.  139 — 148°). 
When  2  :  6-dibromo-3  :  5-dinitroquinol  dimethyl  ether 
(cf.  Kohn  and  Guttmann,  A.,  1925,  i,  1263)  is  treated 
with  hydrobromic  acid  in  boiling  glacial  acetic  acid, 
and  the  product  methylated  with  methyl  sulphate  in 
alkaline  solution,  2:3:5: 6-tetrabromoquinol  di¬ 
methyl  ether,  m.  p.  192 — 194°,  is  obtained  (cf.  Kohn 
and  Grim,  ibid.,  1265).  By  the  same  method, 
2  :  6-dichloro-3  : 5-dinitroquinol  dimethyl  ether  is 
converted  into  2  :  G-dichloro-3  :  5-dibromoquinol  di¬ 
methyl  ether,  m.  p.  170 — 172°.  The  latter  can  also 
be  obtained  by  brominating  2  :  6-dichloroquinol 
dimethyl  ether,  which  has  b.  p.  258 — 259°/756  mm. 
It  is  suggested  that  the  replacement  of  the  nitro- 
group  by  bromine  is  preceded  by  the  addition  of 
hydrobromic  acid  to  the  nitro-group,  the  resulting 
— NO(OH)Br  group  then  losing  nitrous  acid. 

F.  G.  Willson. 

Bromophenols.  XIV.  Halogenophenols.  M. 
Kohn  and  A.  Rosenfeld  (Monatsh.,  1925,  46,  101- — - 
117). — By  the  continued  action  of  bromine  (2  mols.) 
in  aqueous  potassium  bromide  on  a  cold,  aqueous 
suspension  of  p-chlorophenol,  4- chloro-2  :  6-dibromo- 
phenol ,  m.  p.  90°,  is  obtained,  and  this,  on  methylation, 
affords  the  corresponding  4- chloro-2  :  G-dibromoanisole, 
m.  p.  74°,  b.  p.  265 — 270°.  Cold,  fuming  nitric  acid 
converts  the  latter  into  4-chloro-2  :  G-dibromo-3- 
nitroanisole ,  m.  p.  58°,  whilst  in  presence  of  sulphuric 
acid  the  nitration  proceeds  with  formation  of  4- 
chloro-2  :  Q-dibromo-3  :  5-dinitroanisole,  m.  p.  146°, 
which  yields,  when  boiled  with  hydrobromic  and 
acetic  acids,  the  corresponding  chlorodibromodinitro- 
phenol ,  m.  p.  191°.  The  action  of  excess  of  bromine 
in  the  cold,  under  the  above  conditions,  converts 
p-chlorophenol  into  4-ch.loro-2  :  4  :  G-tribromo-l-keto- 
A2:5-cyclohexadiene,  dark  yellow,  decomp,  when 
heated,  which  yields,  on  reduction  with  aqueous 
sulphurous  acid,  the  above  4-chloro-2  :  6-dibromo- 
phenol,  whilst,  the  controlled  action  of  warm,  con¬ 
centrated  sulphuric  acid  affords  4-chloro-2  :  3  :  6- 
tribromophenol,  m.  p.  104°.  The  last  is  oxidised  by 
cold,  fuming  nitric  «.cid  to  tribromobenzoquinone, 
whilst  the  methyl  ether,  m.  p.  94°,  is  converted  by  this 
reagent  into  4-chloro-2  :  3  :  G-tribromo-5-nitroanisole, 
m.  p.  120 — 121°,  from  which  the  corresponding 


4-chloro-2  :  3  :  6-tribromo-5-nitrophcnol,  m.  p.  141 — 
142°  ( potassium  salt,  yellow;  benzoyl  derivative, 
m.  p.  154°),  is  obtained  by  demethylation.  Treatment 
of  p-chlorophenol  in  alkaline  solution  with  iodine  in 
aqueous  potassium  iodide  affords  4-chloro-2  :  6 -di- 
iodophenol,  m.  p.  109°,  the  inethyl  ether  of  which  has 
m.  p.  79°,  and  forms  monoclinic  crystals,  a  :  b  :  c— 
0-9237  :  1  :  0-5539,  p=-96°  11'  20",  angle  of  extinction 
27°.  Tri-iodophenol  has  m.  p.  160°.  Tri-iodoanisole 
forms  monoclinic  crystals  with  some  of  the  edges 
characteristically  rounded.  Treatment  of  3  : 5-di- 
bromophenol  in  alkaline  solution  with  iodine  in 
aqueous  potassium  iodide  affords  3  : 5 -dibromo- 
2:4:  6 -tri-iodophenol,  m.  p.  199°  (decomp.)  after 
evolution  of  iodine  from  180°  [ methyl  ether,  m.  p. 
202- — 205°  (decomp.)],  which,  when  treated  with  cold, 
fuming  nitric  acid,  yields  3  :  o-dibrormo-2  :  G-di-iodo- 
benzoquinone,  m.  p.  260°  (decomp.)  (cf.  Torrey  and 
Hunter,  A.,  1912,  i,  475).  The  action  of  alkaline 
potassium  persulphate  on  4-chloro-2  : 6-di-iodo- 
phenol  and  on  3  :  5-dibromo-2  :  4  :  6-tri-iodophenol, 
affords  greyish-violet,  amorphous  substances. 

F.  G.  Willson. 

Bromophenols.  XV.  Pseudophenols.  M. 
Kohn  and  A.  Rosenfeld  (Monatsh.,  1925,  46,  119 — 
130). — 3  :  5-Dibromo-2-hydroxybenzyl  bromide  (cf. 
Auwers,  A.,  1906,  i,  258)  forms  monoclinic  crystals, 
a  :  b  :  c=0-79994  :  1  :  0-56S12,  p=96°  58'  52",  d  2-5066. 
When  treated  with  ethereal  hydrazine  hydrate,  it 
yields  di-{ 3 : 5-dibromo-2-hydroxybenzyl)hydrazine,  m.  p. 
176°,  whilst  phenylhydrazine  affords  similarly 
a-phenyl-a-{ 3  :  5  -  dibromo  -  2  -  hydroxybenzyl)hydrazine, 
m.  p.  159°.  When  treated  with  potassium  nitrite  in 
acetic  acid,  the  dibromohydroxybenzyl  bromide 
affords  a  mixture  of  5-bromo-3-nitro-2-hydroxybenzyl 
acetate,  yellow,  m.  p.  134-5°,  and  3-bromo-5-nitro-2- 
hydroxybenzyl  acetate,  m.  p.  132°.  The  action  of 
nitrite  and  acetic  acid  on  3  :  5-dibromo-2-hydroxy- 
benzylaniline  (cf.  Auwers  and  Biittner,  A.,  1899,  i,  36), 
with  simultaneous  replacement  of  bromine  by  a 
nitro-group,  gives  a  nitrosoamine,  m.  p.  139 — 140°. 
3  :  5-Dibromo-4-hydroxybenzyl  bromide  condenses 
similarly  with  phenylhydrazine,  with  formation 
of  a.s-phenyl-3  :  5-dibromo-4-hydroxybenzylhydrazine, 
m.  p.  141°,  and  with  nitrite  and  acetic  acid,  with 
formation  of  a  corresponding  bromonitrohydroxy- 
benzyl  acetate,  m.  p.  112 — 114°  (cf.  Auwers,  loc.  cit.) 
{potassium  salt,  red),  for  which  crystallographic  data 
are  given.  F.  G.  Willson. 

Molecular  compounds  of  the  phenols.  VII. 
Behaviour  of  hydrogenated  cresols  and  related 
compounds.  G.  Weissenberger,  F.  Schuster, 
and  K.  Wojnoff  (Monatsh.,  1925,46,  1 — 8;  cf.  A., 
1925,  ii,  766). — The  vapour  pressures  of  mixtures  of 
o-,  m-,  and  p-cresols  with  toluene  show  positive 
deviations  from  those  calculated  from  the  van  ’t 
Hoff  relation,  indicating  the  formation  of  normal 
binary  mixtures.  With  methyl  alcohol,  the  corre¬ 
sponding  deviations  are  negative,  decreasing  in  the 
order  o-,  m-,  p-.  Ethyl  acetate  also  gives  negative 
deviations,  but  the  deviation  is  greatest  with  m-cresol. 
Chloroform  gives  positive  deviations,  greatest  with 
m-cresol,  carbon  disulphide  behaving  similarly,  but 
showing  the  greatest  deviation  with  p-cresol.  The 
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three  liexahydrocresols  give  positive  deviations  both 
with  chloroform  and  with  ethyl  acetate,  the  last 
result  corresponding  with  the  smaller  residual  valency 
present  in  the  fully  saturated  compounds  as  compared 
with  the  cresok.  Viscosity  and  surface-tension 
measurements  for  the  above  mixtures  are  recorded. 

F.  G.  Willson. 

Molecular  compounds  of  the  phenols.  VIII. 
Localisation  of  the  residual  valency.  G.  Weissen- 
berger,  F.  Schuster,  and  R.  Henke  (Monatsh., 
1925,  46,  47 — 56). — Comparison  of  the  deviations 
of  the  vapour  pressures  of  mixtures  of  phenol,  o-,  m-, 
and  p-cresol,  and  pyrogallol,  respectively,  and  methyl 
alcohol,  ethyl  alcohol,  and  acetone,  with  those  cal¬ 
culated,  shows  that  pyrogallol  exhibits  a  considerably 
greater  tendency  to  form  molecular  compounds  than 
the  monohydric  phenols,  indicating  that  the  residual 
valency,  as  far  as  these  solvents  are  concerned,  is 
centred  in  the  phenolic  hydrogen.  As  the  deviations  in 
the  case  of  pyrogallol  are  about  six  times  those  of  the 
monohydric  phenols,  whilst  the  molecular  compound 
of  pyrogallol  with  acetone  contains  1  mol.  of  this 
compound  to  3  mols.  of  acetone  (cf.  Schmidlin 
and  Lang,  A.,  1910,  i,  836),  it  is  concluded  that  the 
residual  valency  of  each  phenolic  hydrogen  atom  is 
intensified  by  that  of  its  neighbours.  With  mixtures 
of  the  cresols  and  pyrogallol  with  ethyl  acetate,  the 
deviations  are  approximately  equal  in  all  four  cases, 
a  result  ascribed  to  steric  hindrance  (cf.  Bacyer  and 
Villiger,  A.,  1902,  i,  355).  Mixtures  of  the  hexahydro- 
cresols  with  methyl  alcohol  show  positive  vapour- 
pressure  deviations,  indicating  absence  of  molecular 
compounds,  this  being  ascribed  to  the  extinguishing 
of  the  residual  valency  of  the  phenolic  hydrogen  by 
saturation  of  that  of  the  nucleus.  Mixtures  of  benz- 
aldehyde  and  methyl  alcohol,  and  of  cyclohexanone 
and  ethyl  acetate  show  positive  deviations,  mole¬ 
cular  compounds  not  being  formed.  Viscosity  and 
surface-tension  measurements  for  the  above  mixtures 
are  recorded.  F.  G.  Willson. 

s-  and  as-Hemellitenol.  K.  von  Auwers  and 
F.  Weenert  (Ber.,  1925,  58,  [B],  2815—2818).— 
Reduction  of  4-hydroxy-2  :  3-dimethylbenzaldehyde 
by  Clemmensen’s  method  leads  to  the  production  of 
2:3:  4-trimethylphenol,  m.  p.  67 — 68°  immediately 
after  distillation  or  m.  p.  81°  after  preservation  or 
crystallisation.  The  substance  is  identical  with  the 
supposed  3:4:  5-trimethylphenol  obtained  by  Jacob¬ 
son  by  sulphonation  of  hemellitene  and  fusion 
of  the  sulphonato  with  potassium  hydroxide ;  the 
acetate,  b.  p.  239 — 241°,  and  phemjlur  ethane,  m.  p. 
126-5— 127-5°,  are  described.  The  benzeneazo-cozn- 
pound  has  m.  p.  110 — 111°.  For  purposes  of  com¬ 
parison  4-hydroxy-2  :  6-dimethylbenzaldehyde  has 
been  similarly  converted  into  2:4:  6-trimethylphenol 
(cf.  von  Auwers  and  Saurwein,  A.,  1922,  i,  1031); 
the  corresponding  acetate ,  m.  p.  59—60°,  and  phenyl- 
urethane,  m.  p.  148 — 149°,  are  described. 

H.  Wren. 

Compounds  containing'  an  atom  of  quinque- 
valent  boron  and  their  optical  activity.  J. 
Boeseken  (Rec.  trav.  chim.,  1926,  45,  151—152).— 
Supplementary  to  a  previous  paper  (Boeseken  and 


Mijs,  A.,  1925,  i,  911)  acknowledging  the  work  of 
Hermans  and  giving  a  brief  historical  review  of  the 
stereochemistry  of  boron.  J.  W.  Baker. 

Nitration  of  creosol  [3-methoxy-p-cresol] , 
acetylcreosol,  and  homoveratrole.  Substitution 
in  complex  benzene  derivatives.  M.  Oberlin 
(Arch.  Pharm.,  1925,  263,  641 — 668). — When 
3-methoxy-p-cresol  (creosol)  is  nitrated  it  yields 
5-nitro-Z-methoxy-p-cresol,  m.  p.  81 — 82°.  This  nitra¬ 
tion  is  effected  by  the  action  of  a  cold  ethereal 
solution  of  nitric  acid  ( d  1-52)  :  it  cannot  be  carried 
out  by  treating  the  phenol,  in  aqueous-alcoholic 
solution,  with  sodium  nitrite  and  sulphuric  acid, 
for  the  product  so  obtained,  m.  p.  130 — 131*,  contains 
no  nitrogen.  When  the  above  nitro-compound  is 
methylated  (with  methyl  sulphate),  it  yields  5-nitro- 
homoveratrole,  m.  p.  56 — 58°  (cf.  Cousin,  Ann.  Chim., 
1898,  [vii], 13, 539).  On  further  nitration,  by  dissolving 
in  warm  nitric  acid  (d  1-40),  5-nitrohomoveratrole 
is  converted  into  5  :  6-dinitrohomoveratrole,  in.  p. 
119—120°  (Robinson,  J.C.S.,  1916,  109,  1090). 
5-Nitro-3-methoxy-p-cresol,  when  treated  with  hot 
acetic  anhydride  and  a  little  sulphuric  acid,  affords 
the  corresponding  acehmy- compound,  m.  p.  89 — 90°, 
which  also  is  further  nitrated,  but  less  readily  than 
the  methoxy-derivative,  5 :  G-dinitro-4-acetoxy-m- 
tolyl  methyl  ether,  m.  p.  151 — 152°,  being  so  produced. 
This  compound  undergoes  hydrolysis  when  dissolved 
in  cold  (or  gently  warmed)  sulphuric  acid,  and  so 
affords  5  :  G-dinitro-Z-methoxy-p-cresol,  m.  p.  163 — 
164°,  from  which,  again,  5  :  6-dinitrohomoveratrole 
is  readily  obtained.  This  compound  is  also  produced 
by  direct  nitration  (using  nitric  acid  of  d  1-47)  of 
homoveratrole,  and  that  it  is  truly  an  o-dinitro-com- 
pound  is  shown  by  its  yielding  on  reduction  a  diamine, 
which  interacts  with  phenanthraquinone  to  give 
7  :  8-dimelhoxy -5 -methyl-2  :  Z-phenanthrenoquinoxaline, 
m.  p.  181 — 182°,  and  with  oxalic  acid  to  give  2  :  3- 
dihydroxy-7  :  8-dimethoxy-5-methylquinoxaline,  m.  p. 
above  300°.  Whilst  3-methoxy-p-cresol  is  nitrated 
in  the  5-position,  its  acetyl  derivative,  on  the  other 
hand,  resembles  homoveratrole  (Cousin,  loc.  cit.)  in 
yielding  the  6-nitro-derivative  (cf.  Cardwell  and 
Robinson,  J.C.S.,  1915,  107,  259).  When  this  com¬ 
pound  is  nitrated  further,  or  when  4-acetoxy-m- 
tolyl  methyl  ether  is  directly  treated  with  nitric  acid 
(d  1-52)  at  20°,  but  then  in  smaller  yield  because  of 
oxidation,  2  :  G-dinitro-A-acetoxy-m-tolyl  methyl  ether, 
m.  p.  101 — 102°,  is  produced.  The  position  of  one 
nitro-group  (6)  in  this  product  being  known,  that 
of  the  other  is  determined  by  the  following  facts. 
The  compound  is  hydrolysed  readily  to  2  :  G-dinitro-Z- 
methoxy-p-cresol,  m.  p.  107 — 108°  ( benzoyl  derivative, 
m.  p.  Ill — 112°),  which,  on  methylation,  affords  2  :  6- 
dinitrohomoveratrole,  m.  p.  90 — 91°.  This  is  reduced 
to  a  diamine  which  yields  no  quinoxaline  derivatives 
and  is  therefore  not  an  or£/to-diamine ;  further,  on 
partial  reduction  with  ammonium  hydrosulphidc, 
it  is  reduced  to  2-nitro-G-aminohomoveratrole,  m.  p. 
104 — 105°  ( benzoyl  derivative,  m.  p.  170 — 171°), 
together  with  a  by-product,  m.  p.  196 — 197°.  The 
amino-group  here  is  readily  displaced  when  the 
corresponding  diazonium  sulphate  is  heated  with 
alcohol  and  copper  powder,  and  2-nitrohomoveratrole 
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(an  oil,  b.  p.  108—11070-5  ram.;  115—11771  mm.) 
is  so  produced.  This  nitroiiomoveratrole  is  oxidised 
by  a  hot,  dilute  solution  of  potassium  permanganate 
to  2-nitrovcratric  acid  (m.  p.  200 — 202°),  identical 
with  an  authentic  specimen  prepared  from  2-nitro- 
veratraldchyde.  It  was  found  impossible  to  obtain 
the  desired  nitrohomoveratrolc  direct  from  this 
aldehyde  via  cither  its  hydrazone ,  m.  p.  Ill — 112°, 
or  its  semicarbazone,  m.  p.  245°.  When  2-nitrohomo- 
veratrole  is  nitrated  further,  the  2  :  6-dinitro-deriv- 
ative  is  produced. 

2  :  6-Dinitro-3-methoxy-p-cresol  undergoes  further 
nitration  when  treated  with  potassium  nitrate  and 
sulphuric  acid,  and  yields  2:5:  Q-trmiiro-3-methoxy- 
p -cresol,  m.  p.  83 — -84°  ( acetyl  derivative,  m.  p.  109 — 
110°).  By  the  usual  treatment  with  methyl  sulphate 
this  is  converted  into  2:5:  6 -trinitrohomoveratrole, 
m.  p.  100 — 101°.  There  being  no  doubt  that  this 
compound  has  the  given  constitution,  Robinson’s 
product  (m.  p.  73 — 74°,  loc.  cit.)  must  be  an  isomeride, 
and  her  explanation  of  its  formation  is  unsound. 

The  three  6-mononitro-compounds  referred  to  above 
all  dissolve  in  concentrated  sulphuric  acid  to  red 
solutions,  differing  thus  from  their  isomerides  and 
congeners.  The  same  property  is  shown  by  similarly 
constituted  compounds,  e.g.,  6-nitrohomopiperol, 
and  it  appears  to  be  a  general  rule  that  the  6-nitro- 
derivatives  of  3  :  4-diaIkoxy-(methylenedioxy-  or  -4- 
acyloxy-)compounds  show  this  behaviour. 

In  the  light  of  the  above  results  the  general  problem 
of  substitution  in  this  series  is  reviewed,  with  copious 
citation  from  the  literature,  the  recent  work  of  Perkin 
and  Robinson  being  given  particular  attention. 
Jones  and  Robinson’s  rule  (J.C.S.,  1917,  111,  903)  is 
amplified  by  the  following  statements  :  (i)  benzene 
derivatives  of  the  type  l-alkyl-3-alkoxy-4-alkoxy-  or 
-acyloxy- benzene  (methylenedioxy-  behaves  as  di- 
alkoxy-)  are  always  substituted  first  in  the  6-position ; 
(ii)  if  the  group  in  position  1  is  unsaturated,  e.g., 
aldehydic,  6-substitution  still  preponderates ;  (iii)  if 
the  group  in  position  4  is  hydroxyl,  it  exerts  its  normal 
influence,  and  substitution  takes  place  in  position  5, 
i.e.,  ortho  to  the  hydroxy- group.  Contrary  to  the 
implication  of  Bain,  Perkin,  and  Robinson  (ibid., 
1914,  105,  2396,  2403),  2-nitropiperonal  has  not  yet 
been  prepared.  W.  A.  Silvester. 

Mono-  and  di-methoxypicric  acids  and  their 
chlorides.  H.  H.  Schlubach  and  F.  Mergen- 
thaler  (Ber.,  1925,  58,  (£],  2732— 2736).— The  free 
phenyl  radical  is  known  to  be  capable  of  only  a  very 
transitory  existence  (cf.  Wieland,  Popper,  and 
Seefried,  A.,  1922,  i,  772;  Schlubach  and  Goes, 
ibid.,  1204).  In  the  hope  of  increasing  its  stability 
to  such  an  extent  as  to  render  possible  its  isolation, 
the  influence  of  substituents  has  been  examined.  The 
analogy  between  the  effect  of  the  introduction  of 
phenyl  groups  in  methyl  chloride  and  that  of  nitro- 
groups  in  chlorobenzene  suggests  a  close  analogy 
between  1:3: 5-trinitrobenzene  and  triphenyl- 
methane.  Examination  of  AT  of  hexanitrodiphenyl 
in  boiling  nitrobenzene  gives,  however,  no  indication 
of  the  dissociation  of  the  compound  into  free  radicals. 
The  further  introduction  of  methoxy-groups  into 
picryl  chloride  has  therefore  been  examined,  but 


their  effect  appears  to  be  stabilising,  since  the  elec¬ 
trical  conductivity  of  the  methoxypicric  acids  and 
their  chlorides  is  less  than  that  of  picric  acid  and 
picryl  chloride,  respectively. 

Tetranitrophenol,  m.  p.  139°,  is  converted  by 
methyl-alcoholic  sodium  methoxide  at  the  atmo¬ 
spheric  temperature  into  2:4:  5-trinitro-Z-methoxy- 
■phenol,  m.  p.  87 -5°.  Attempts  to  replace  the  hydroxy- 
group  by  chlorine  by  means  of  phosphorus  penta- 
chloride  were  unsuccessful.  l-Ckloro-2  :4  :  6-lrinitro- 
3 -methoxy benzene,  m.  p.  86°,  was  therefore  prepared 
by  treating  m-chloroanisole  with  nitric  acid  (d  1-51) 
and  concentrated  sulphuric  acid.  1:3:  5-Trinitro¬ 
benzene  is  converted  by  sodium  methoxide  into  3  :  5- 
dinitroanisole,  which  is  readily  demetliylated  by 
aluminium  chloride  to  3  :  5-dinitrophenol,  m.  p. 
123 — 124°.  A  solution  of  this  substance  in  concen¬ 
trated  sulphuric  acid  is  slowly  added  to  a  mixture  of 
nitric  acid  (d  1-51)  and  concentrated  sulphuric  acid 
at  —15°,  whereby  2  :  3  :  4  :  5  :  6-pentanitrophenol  is 
obtained  in  52%  yield;  it  is  converted  by  sodium 
methoxide  into  2:4:  6-trinitro-3  :  5-dimethoxy- 
phenol,  m.  p.  76-5°  (yield  70%).  The  direct  con¬ 
version  of  the  latter  phenol  into  the  corresponding 
chloride  could  not  be  accomplished.  Trichloro- 
dinitrobenzene  was  therefore  converted  by  methyl- 
alcoholic  sodium  methoxide  into  \-chloro-2  :  4 -dinilro- 
3  :  5-dimethoxybenzene,  m.  p.  220°,  which  was  further 
nitrated  to  l-chloro-2  :  4  :  Q-trinitro-3  :  5-dimethoxy¬ 
benzene,  m.  p.  8S-5°.  H.  Wren. 

Bromophenols.  XII.  Bromo-  and  bromo- 
nitro-ethers  of  pyrogallol.  M.  Rohn  and  S. 
Grun  (Monatsh.,  1925,  46,  75 — 90;  cf.  A.,  1925, 
i,  1265). — In  the  preparation  of  pyrogallol  trimethyl 
ether  by  the  action  of  methyl  sulphate  in  alkaline 
solution,  the  addition  of  a  small  proportion  of  sodium 
hyposulphite  prevents  excessive  atmospheric  oxid¬ 
ation,  thereby  improving  the  quality  of  the  crude 
product.  Whilst  the  action  of  1  mol.  of  bromine 
in  carbon  tetrachloride  solution  on  1  mol.  of  pyro¬ 
gallol  trimethyl  ether  does  not  lead  to  a  single  sub¬ 
stance,  A-bromopyrogallol  trimethyl  ether,  b.  p.  260 — 
266°,  can  be  obtained  from  the  trimethyl  ether  by 
application  of  Rosenmund’s  method  (cf.  A.,  1923, 
i,  1095).  This  is  converted,  by  the  action  of  cold, 
fuming  nitric  acid,  into  A-bromo-5  :  6 -dinitropyro- 
gallol  trimelhyl  ether,  pale  yellow,  m.  p.  134r— 135°. 
Bromination  of  pyrogallol  trimethyl  ether,  or  of  the 
above  4-bromo-derivative,  in  carbon  tetrachloride, 
affords  4  :  6 -dibromopyrogallol  trimethyl  ether,  b.  p. 
294 — 296°/748  mm.,  and  this,  when  treated  with 
nitric  acid  in  acetic  acid  solution,  yields  5-nitro-A  :  6- 
dibromopyrogallol  trimethyl  ether,  m.  p.  110°,  mono¬ 
clinic  prisms,  a  :  b  :  c— 1-81668  :  1  :  1-12290,  p=90° 
10'  47".  When  treated  with  hydrobromic  acid  in 
glacial  acetic  acid,  it  is  converted  into  tribromo- 
pyrogallol  (cf.  Hlasiwetz,  Annalen,  1867,  142,  249). 
Treatment  of  5-nitropyrogallol  trimethyr  ether  (cf. 
Will,  A.,  1888,  457)  with  hydrobromic  acid  in  acetic 
acid  affords  5-nitropyrogallol  (cf.  Barth,  Monatsh., 
1880,  1,  882).  5-Nitropyrogallol  forms  monoclinic 
needles  or  prisms,  showing  very  high  double  refraction 
(P-a=0-245  for  sodium  light)  (cf.  von  Lang,  Chem. 
Kryst.,  4,  81 ;  Sitzungsber.  Akad.  Wiss.  Wien,  1880, 
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II,  82,  1038).  Pyrogallol  1  : 3-dimethyl  ether  is 
converted  by  the  action  of  bromine  into  4:5:  Q-tri- 
bromopyrogallol  1  :  3-dimethyl  ether,  m.  p.  134°  ( benzoyl 
derivative,  m.  p.  130 — 131° ;  sodium  and  potassium 
salts).  This  forms  monoclinic,  doubly  refracting 
prisms,  for  which  detailed  crystallographic  data  are 
appended.  Methylation  with  methyl  sulphate  affords 
the  corresponding  trimethyl  ether.  4  :  5 -Dibromo- 
pyrogallol  1  :  3-dimethyl  ether,  m.  p.  75 — 76°  ( benzoyl 
derivative,  m.  p.  122 — 123°),  is  obtained  by,  the  action 
of  bromine  in  carbon  tetrachloride  on  pyrogallol 
1  :  3-dimethyl  ether.  It  yields  4  :  5-dibromopyro- 
gallol  trimethyl  ether,  b.  p.  308 — 313°/748  mm.,  on 
methylation,  and  the  latter,  on  treatment  with  nitric 
acid  in  acetic  acid,  affords  Q-nilro-4  :  5-dibromopyro- 
qallol  trimethyl  ether,  m.  p.  84 — 86°. 

F.  G.  Willson. 

Condensation  of  phenol  ethers  with  carhinols. 
T.  Sz£ki  (Acta  R.  IJniv.  Hungar.  Francisco- Josephine, 
1925,  2,  5 — 10;  cf.  A.,  1924,  i,  165). — Benzhydrol 
and  various  other  aromatic  carhinols  condense  readily 
with  di-  and  tri-methoxybenzenes  in  glacial  acetic 
acid  solution  under  the  influence  of  hydrogen  chloride. 
From  benzhydrol  and  the  three  isomeric  dimethoxy- 
benzenes  2:4-,  3  :  4-,  and  2  :  5-dimethoxytriphenyl- 
methanes  are  obtained,  whilst  phenyl-o-tolylcarbinol 
yields  2  :  4-dimethoxydiphenyl-o-tolyhnethane, 
CHPh(C7Hg)-C6H3(OMe)2, 

m.  p.  115°,  3  : 4-dimethoxydiphenyl-o-tolyhnelhane, 

m.  p.  84°,  and  with  1:2: 4-trimethoxybenzene 
2:4:  o-trimethoxydiphenyl-o-tolylmethane,  m.  p.  100°. 
wj-Dimethoxybenzene  with  phenyl-a-naphthyl- 
carbinol  yields  2  :  4- dimethoxy diphenyl-  o.-naphthyl- 
methane,  m.  p.  132°,  and  with  2:4:  5-trimethoxy- 
phenyl-a-naphthylcarbinol,  2  :  4  :  5  :  2' :  4 '-penta- 
methoxrjdiphenyl-a-naphthylmethane,  m.  p.  120°. 
1:2: 4-Trimethoxybenzene  also  gave  rise  to  the 
following  :  (3-2  :  4  :  5-trimethoxyphenyl- fi-l-naphthyl- 

propane,  CMe2[CGH2(OMe)3]-C10H7,  m.  p.  118°,  from 
dimethyl-a-naphthylcarbinol ;  benzoyl-2  :  4  :  5-tri- 
methoxydiphenylmethane,  CHPhBz-CGH2(OMe)3,  m.  p. 
147-5°,  from  benzoin ;  benzoyl-2  :  4  :  5 -trimkhoxytri- 
phenylrnethane,  CPh2Bz‘CGH2(OMe)3,  m.  p.  163°, 
from  phenylbenzoin ;  aa-dipAenyZ-a-2  :  4  :  5 -trimeth- 
oxyjjheni/lethane,  CPh2Me,C6H2(OMe)3,  m.  p.  121°, 
from  diphenylmethylcarbinol ;  a$-diphenyl-oc-2  :  4  :  5- 
trimethoxyphenylethane,  CH2Ph,CHPh-C6H2(OMe)3, 
m.  p.  82°,  from  phenylbenzylcarbinol,  and  a $-di- 
phenyl-fi- 2  :  4  :  5-trimethoxyphenylpropane, 
CPhMe[CGH2(OMe)3]-CH2Ph, 
m.  p.  111°,  from  phenylbenzylmethylcarbinol. 

G.  M.  Bennett. 

Syntheses  in  the  p-cymene  series  from  iso¬ 
propyl  alcohol.  III.  Syntheses  by  means  of 
magnesium  cuminyl  chloride.  L.  Bert  (Bull. 
Soc.  chim.,  1925,  [iv],  37,  1577—1591;  cf.  Blanc, 
A.,  1923,  i,  549). — p-Cuminol  is  most  advantageously 
prepared  by  the  action  of  oxygen  on  magnesium 
cuminyl  chloride  and  treating  the  product  with  dilute 
hydrochloric  acid.  p-isoPropylphenylacetaldehyde  was 
prepared  by  condensing  ethjd  orthoformate  with 
magnesium  cuminyl  chloride  and  subsequent  treat¬ 
ment  with  hydrochloric  acid.  It  has  b.  p.  243°, 
120°/15  mm.,  semicarbazone,  m.  p.  181°.  The  follow¬ 


ing  p-cuminyl  esters  were  prepared  :  formate,  b.  p. 
120°/12  mm. ;  acetate,  b.  p.  136°/16-5  mm.,  df  0-995, 
1-497 ;  propionate,  b.  p.  142-5— 143-5°/15  mm., 
df's  0-985,  Wd5  1-500;  butyrate,  b.  p.  143 — 144°/ 
15  mm.,  cPt  0-982,  n\,  1-504;  isobutyrate,  b.  p.  146°/ 

17  mm.,  dl  0-983,  ?ij>  1-506 ;  valerate,  b.  p.  16S°/ 
22  mm.,  df  0-959,  nf  1-490;  benzoate,  b.  p.  220°/ 
20-5  mm.,  df  1-076,  ra™  1-555;  phcnylacetate,  b.  p. 
222°/18-5  mm.,  df1  1-044,  <»'*  1-544;  and  the  follow¬ 
ing  esters  of  p-cumylacetic  acid  :  propyl,  b.  p.  159°/ 
29  mm.,  df  0-971,  nf  1-495;  iso propyl,  b.  p.  147°/ 

18  mm.,  df  0-961,  rif  1-487 ;  butyl,  b.  p.  180°/24  mm., 

df  0-965,  1-492;  isobutyl,  b.  p.  161°/17  mm., 

df  0-962,  rif  1-488 ;  isoarnyl,  b.  p.  180°/19  mm., 
df  0-9555,  1-489;  iso  octyl,  b.  p.  199°/17  mm., 

df  0-929,  «§  1-481 ;  benzyl,  b.  p.  217°/15-5  mm., 
df5  1-055,  riff  1-550;  cuminyl,  b.  p.  244°/18-5  mm., 
df  1-011,  rif  1-534.  Esters  of  cuminyl  alcohol  and 
of  cumylacetic  acid  exhibit  high  exaltation  of  mole¬ 
cular  refraction,  although  less  than  that  of  esters  of 
p-cuminic  acid.  The  m.  p.  of  dicuminyl  is  5S°. 

H.  J.  Evans. 

Tautomeric  forms  of  hydroxyphenylazocarh- 
oxylamide.  A.  Pieront  [with  G.  Buzzi]  (Gazzetta, 
1925,  55,  793—804;  cf.  A.,  1924,  i,  772,  774).— The 
author  has  prepared  isomerides  which  he  regards  as 
the  tautomeric  compounds  p-hydroxyphenylazo- 
carboxylamide,  OH-C6H,-N:N-CO:NH2  (I),  and 
p-benzoquinonesemicarbazone, 

o:c6h4:n-nh-co-nh2  (ii), 

Compound  (I),  obtained  from  p-aminopheno] 
through  the  diazonium  chloride  and  diazonium 
cyanide,  forms  red  needles,  m.  p.  172°  (gas),  and, 
like  its  isomeride,  is  converted  by  hydrogen  per¬ 
oxide  in  glacial  acetic  acid  solution  into  p -hydroxy- 
phenylazoxycarboxylamide,  OH-C0H4-NO:N*CO-NH2, 
m.  p.  153°  (decomp.). 

Compound  (II)  (cf.  Thiele  and  Barlow,  A.,  1899, 
i,  47),  prepared  by  the  action  of  semicarbazide  on 
benzoquinone,  forms  yellow  crystals  which  become 
red  at  120°  and  has  m.  p.  172°  (decomp.).  It 
forms  a  potassium  derivative,  which,  when  treated 
with  carbon  dioxide,  gives  the  original  compound 
and  not  isomeride  (I),  and  probably  has  the  formula 
0!C6H4!N-NK’C0-NH2.  When  gently  heated  with 
water,  compound  (II)  is  converted  into  (I). 

In  general,  p-hydroxyphenylazoxycarboxylamide 
behaves  like  other  azoxyamides.  Alkali  decomposes  it 

thus :  oh-c6h4-no:n-co-nh2  — >  oh-cgh4-no:nh 

-)-C02+NH3.  With  pyrrole  in  an  alkaline  medium 
it  forms  the  6isoso-derivative  (III),  and  with  bromine 
in  acetic  acid  solution  it  yields  3  : 5-dibromo-p- 
hydroxyphenylazoxycmboxylamide,  m.  p.  212°,  which 
in  an  alkaline  medium  reacts  with  (3-naphthol  to 
form  3  :  5-dibromo-p-hydroxybenzeneazo-^-naphthol, 
m.  p.  232°,  and  with  pyrrole  to  form  the  bisazo- 
derivative. 

CH-qH 

oh-cgh4-n:n-c  6'n:n-cgh4-oh  (in.) 

\/ 

NH 

Both  the  above  bisazopyrrole  derivatives  dissolve 
in  dilute  alkali  solution  to  give  intensely  blue  liquids, 
which,  when  treated  with  an  acid,  even  with  carbonic 
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acid  in  the  case  of  the  non-brominated  compound, 
become  orange-yellow  and  deposit  the  deep  red 
bisphenolazopyrroles.  The  sensitiveness  of  compound 
III  as  an  indicator  approaches  that  of  litmus,  the 
bromo-derivative  being  slightly  more  acidic. 

T.  H.  Pope. 

Comparative  study  of  azo  dyes  made  with. 
H-acid  and  acetyl-H-acid.  W  W.  Lewees  and 
A.  Lowry. — See  B.,  1926,  85. 

Azo  colouring  matters.  British  Dyestuffs 
Corp.,  Ltd.,  J.  Baddiley,  J.  Hill,  and  A.  Riley. — 
See  B.,  1926,  85. 

Ring  systems  containing  a  pore-bridge.  G. 
Heller  (J.  pr.  Chem.,  1925,  [ii],  111,  368 — 372). — 
When  benzoyl-p-benzamidobenzoylhydrazine,  m.  p. 
262°  (decomp.),  is  heated  with  acetic  anhydride, 
acetylation  and  ring  formation  take  place  with  form¬ 
ation  of  a  substance,  C23H1904N3l  m.  p.  226°.  p-Amino- 
benzoylhydrazine  evolves  ammonia  at  280°  with 
formation  of  a  substance,  (C7HttON2)x,  m.  p.  312° 
(acetyl  derivative,  m.  p.  340°).  It  is  thought  that 
this  substance,  which  separates  from  water  as 
C7H6ON2,0-5H2O,  contains  a  para-bridge  and  prob¬ 
ably  has  the  constitution  of  p-benzoisopyrazolone, 

C8H4<qo>NH  (cf.  Thode,  A.,  1904,  i,  347).  Ethyl 

•p-hydrazinobenzoate,  m.  p.  118°  (acetyl  derivative, 
m.  p.  148 — 149°),  is  described.  R.  W.  West. 

Naphthenic  acids.  M.  Naphtali  (Chem.  Um- 
schau,  1926, 23, 1 — 4).— I. — Oxidation  with  hydrogen 
peroxide  (Dakin’s  synthesis).  Crude  naphthenic  acid 
(d  0-9716,  acid  number  267,  unsaponifiable  matter 
6-14%)  was  freed  from  unsaponifiable  matter,  con¬ 
verted  into  the  ammonium  salt,  and  oxidised  with 
30%  hydrogen  peroxide.  The  oily  oxidation  pro¬ 
ducts  (acid  number  61-3)  contained  a  small  quantity 
of  a  “  ketone,”  a  brown,  viscous  mass.  The  acid 
number  after  removing  the  “  ketone  ”  was  raised 
to  61-73,  and  after  removing  “  hydroxy-acids,” 
obtained  by  boiling  with  0'5iY-alcoliolic  potassium 
hydroxide,  the  acid  number  was  67-67.  This  depres¬ 
sion  of  the  acid  number  to  about  one-fourth  of  the 
expected  value  was  not  due  to  lactone  or  ketone 
formation,  condensation,  or  polymerisation,  for  the 
oxidised  naphthenic  acid  yielded  a  copper  salt  con¬ 
taining  12%  of  copper,  whilst  copper  naphthenate 
(C12H2102)2Cu,  corresponding  with  the  acid  number 
283,  requires  13-4%  Cu,  whereas  the  copper  salt  of 
a  monobasic  polynaphthenic  acid,  corresponding 
with  the  acid  number  67,  requires  3-67%  Cu,  and 
that  of  a  dibasic  polynaphthenic  acid  requires  7-33% 
Cu.  The  naphthenic  acid  regenerated  from  the 
copper  salt  had  an  acid  number  of  66-65. 

II. — Oxidation  with  permanganate  or  nitric  acid 
(Tiitvinnikow’s  reaction).  In  spite  of  statements  to 
the  contrary,  it  is  held  that  the  Tiitunnikow  reaction 
(the  formation  of  a  green  solution  of  copper 
naphthenate  in  light  petroleum  or  benzene),  for 
which  directions  are  given,  can  in  general  be  used 
for  detecting  naphthenic  acids  in  presence  of  fatty 
acids,  provided  that  the  latter  have  been  previously 
removed  by  oxidation  with  potassium  permanganate. 
Linoleic  acid,  however,  is  not  oxidised  by  perman¬ 


ganate,  yet  gives  the  green  light  petroleum  reaction,  i 
thus  vitiating  the  utility  of  the  test.  It  can,  however, 
be  oxidised  by  careful  treatment  with  nitric  acid 
(d  1-35 — 1-4),  after  which  the  general  test  can  be 
applied.  J.  S.  H.  Davies. 

Organic  peroxides.  IX.  Hydrolysis  (and 
aminolysis)  of  diacyl  peroxides.  Iodometric 
determination  of  benzoyl  peroxide.  H.  Gelissen 
and  P.  H.  Hermans  (Ber.,  1926,  59,  [J3],  63 — 68; 
cf.  this  vol.,  63,  and  previous  abstracts). — Benzoyl 
peroxide  is  only  very  slowly  hydrolysed  when  dis¬ 
solved  in  aqueous  acetone  at  13° ;  in  solution,  how¬ 
ever,  it  reacts  instantaneously  with  potassium 
iodide  with  quantitative  liberation  of  iodine.  In 
aqueous  suspension,  slow  liberation  of  iodine  occurs 
by  the  dissolved  portion  of  peroxide ;  the  reaction 
is  restricted  by  acetic  and,  notably,  by  hydrochloric 
acids.  Addition  of  a  solution  of  benzoyl  peroxide 
in  acetone  to  neutral  potassium  bromide  solution 
causes  immediate  separation  of  bromine,  which  is 
set  free  slowly  if  the  solution  is  acidified  with  hydro¬ 
chloric  acid.  Similar  results  are  obtained  in  aqueous 
alcoholic  solution.  In  anhydrous  acetone,  benzoyl 
peroxide  and  sodium  iodide  immediately  liberate 
iodine.  The  reaction  is  not  regarded  as  an  instance 
of  true  oxidation  (accompanied  by  liberation  of 
oxygen),  since  rupture  occurs  between  the  two  halves 
of  the  molecule;  when  diacyl  peroxides  behave  as 
oxidising  agents  the  action  is  preceded  by  hydrolysis, 
in  which  rupture  occurs  between  the  carbonyl  group 
and  the  oxygen  bridge,  with  production  of  a  per-acid 
(cf.  Freer  and  Novy,  A.,  1902,  i,  368;  Clover  and 
Richmond,  A.,  1903,  i,  396). 

Wieland’s  conception  of  the  dialkyl  and  diacyl 
peroxides  as  dehydrogenating  agents  (A.,  1921, 
i,  890)  is  based  on  the  behaviour  of  benzoyl  peroxide 
towards  quinol  in  the  presence  of  ether  and  hydrogen 
activators,  but  his  conclusions  appear  valid  only  if 
complete  absence  of  moisture  can  be  assured,  and 
are  not  in  harmony  with  the  observation  that  hydrogen 
bromide  and  iodide  do  not  react  with  diacyl  peroxides 
more  readily  than  the  corresponding  salts. 

Hydrolysis  of  dibenzoyl  peroxide  is  very  markedly 
accelerated  by  the  presence  of  alkali  alkoxide  or 
hydroxide.  Similarly,  ammonia  causes  rapid  con¬ 
version  of  benzoyl  peroxide  in  the  presence  of  acetone  f 
or  acetone  and  water  into  benzamide  and  perbenzoic 
acid ;  the  latter  compound  subsequently  oxidises 
any  excess  of  ammonia  to  nitrogen  without  apparent 
production  of  hydroxylamine. 

Benzoyl  peroxide  is  rapidly  and  accurately  deter¬ 
mined  by  dissolving  the  sample  (0-2  g.)  in  pure 
acetone  (10  c.c.),  adding  3  c.c.  of  a  concentrated  I 
aqueous  potassium  iodide  solution  (which  may  be 
faintly  acidified),  diluting  with  water,  and  immediately 
titrating  the  liberated  iodine.  H.  Wren. 

Preparation  of  benzoyl  hydroperoxide  (per¬ 
benzoic  acid).  J.  Levy  and  R.  Lagrave  (Bull. 
Soc.  chim.,  1925,  [iv],  37, 1597— 1600).— Pure  benzoyl 
peroxide,  20  g.,  is  dissolved  in  300  c.c.  of  dry  toluene 
and  the  solution  cooled  below  — 5°.  To  this  is  added 
a  solution  of  4  g.  of  sodium  in  85  c.c.  of  absolute 
alcohol  cooled  to  0°.  The  whole  is  shaken  vigorously 
and  treated  with  ice-water  until  further  addition 
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ceases  to  clarify  the  mixture.  The  toluene  is  decanted 
and  the  aqueous  solution  extracted  with  ether  to 
remove  ethyl  benzoate ;  the  residue  is  cooled  and 
treated  with  dilute  sulphuric  acid,  which  precipitates 
the  perbenzoic  acid  as  an  oil.  This  is  dissolved  in 
chloroform  and  the  resulting  solution  stored  for  use. 
Ethereal  solutions  are  as  stable  as  those  in  chloroform, 
but  are  much  less  active  as  oxidising  agents. 

H.  J.  Evans. 

Alkamine  esters  of  2V-substituted  p-amino- 
benzoic  acids.  Farbnv.  vorm.  Meister,  Lucius,  u. 
Bruning. — See  B.,  1926,  107. 

Photochemistry  of  some  derivatives  of 
cinnamic  acid.  H.  Stobbe  (Ber.,  1925,  58,  [/?], 
2859 — 2863). — Methyl  Zrans-cinnamate,  m.  p.  33-4°, 
is  converted  to  a  small  extent  by  protracted  exposure 
to  sunlight  into  methyl  a-truxillate  and  Liebermann’s 
poly-ester,  the  former  of  which  is  derived  from  the 
solid  cinnamic  ester,  whereas  the  latter  is  produced 
from  the  portions  melted  by  the  heat  of  the  sun. 
Zrans-Cinnamamide  is  converted  during  5  months  of 
summer  sunshine  into  a-truxilldiamide  to  the  extent 
of  75%;  a  similar  result  is  obtained  when  a  sus¬ 
pension  of  the  amide  in  hydrochloric  acid  is  used. 
Zraws-Cinnamanilide  remains  unchanged  after  6  months ’ 
exposure  in  the  solid  state  or  suspended  in  hydro¬ 
chloric  acid.  aZZoCinnamic  anhydride  is  converted 
into  a  mixture  of  80%  trans-  and  20%  aZZo-anhydride 
without  production  of  p-truxinic  anhydride,  whereas 
Zra?w-cinnamic  anhydride  remains  unchanged  apart 
from  slight  resinification.  Cinnamaldehyde  (cf. 
Ciamician  and  Silber,  A.,  1911,  i,  647)  yields  after 
8  months’  exposure  to  sunlight  a  mixture  of  60% 
unchanged  aldehyde,  33%  cinnamic  acid,  and  7% 
polycinnamaldehyde ;  the  last  substance  appears 
to  be  a  tetrameride,  which  is  readily  depolymerised 
to  unimolecular  cinnamaldehyde  by  dry  distillation. 
It  reduces  permanganate  in  acetic  acid  solution,  but 
does  not  yield  an  oxime  or  react  with  ammoniacal 
silver  solution  or  Schiff’s  reagent.  It  appears  to 
stand  to  cinnamaldehyde  in  the  same  relationship 
as  paracetaldehyde  to  acetaldehyde,  and  to  contain 
the  fourth  cinnamaldehyde  molecule  united  in  such 
a  manner  that  the  aldehydic  group  is  involved. 
a-Bromocinnamic  acid  remains  unchanged  to  the 
extent  of  91%  after  7  months’  exposure  to  sunlight 
or  375  hrs.’  to  the  light  of  the  mercury  vapour 
lamp ;  the  residue  is  converted  by  autoxidation  into 
oxalic  acid,  benzoic  acid,  and  free  bromine.  Resinific- 
ation  does  not  occur;  traces  of  a  polymeride  could 
not  be  detected.  H.  Wren. 

Reactions  of  ethyl  aminocinnamates  with 
bromine.  H.  W.  Underwood  and  E.  L.  Koch- 
mann  (J.  Amer.  Chem.  Soc.,  1926,  48,  254 — 257). — 
Treatment  of  ethyl  o-aminocinnamate  with  4  mols. 
of  bromine  in  chloroform  affords  a  perbromide, 
CnHn02NBr7,  dark  red,  which  is  converted  on 
recrystallisation  from  acetic  acid  and  alcohol  into 
ethyl  a  :  S  :  3  :  Z-tetrabramo-2-aminohydrocinnamate 
[ethyl  ap-di6rowio-p-(3  :  5-dibromo-2-aminophenyl)pro- 
pionate\,  light  yellow,  m.  p.  251 — 253°,  the  latter  being 
the  product  obtained  similarly  when  the  bromine 
applied  is  limited  to  1  mol.  Ethyl  m  -aminocinnamate 


and  4  mols.  of  bromine  afford  similarly  ethyl  ap-cZi- 
bromo-$-(2  :  4  :  6  -  iribromo -  3  -  aminophenyl)propionate, 
m.  p.  145°,  whilst  the  application  of  2  mols.  of  bromine 
yields  ethyl  2:4:  Q-tribromo-Z-aminocinnamate ,  m.  p. 
110°,  from  which  the  corresponding  tribromoamino- 
cinnamic  acid  is  obtained  on  hydrolysis  with  alcoholic 
potassium  hydroxide.  Ethyl  p-aminocinnamate  and 
8  mols.  of  bromine  yield  a  substance ,  CnH1202NBr5, 
which,  when  recrystallised  from  acetic  acid,  is  con¬ 
verted  into  an  ethyl  ( l)-bromo-$-(3  :  5-dibromoA- 
aminophenyl)propionate,  m.  p.  112-5°,  and  this,  when 
treated  with  alcoholic  potassium  hydroxide,  affords 
an  acid  solid,  C9H702NBr2,  decomp,  at  m.  p.  Limit¬ 
ation  of  the  bromine  in  the  last  bromination  to  2  mols. 
affords  tarry  products.  F.  G.  Willson. 

Reactions  of  nitroso-derivatives  with  unsatur¬ 
ated  compounds.  III.  Dinitrones  correspond¬ 
ing  with  a-diketonic  acids.  L.  Alessandri 
(Gazzetta,  1925,  55,  729—744;  cf.  A.,  1924,  i,  968).— 
Phenylpropiolic  acid  (1  mol.)  and  nitrosobenzene 
(slightly  more  than  2  mols.)  are  dissolved  in  ether 
and  kept  in  the  dark.  After  10  months  the  mixture 
yields  crystals,  m.  p.  170°  (decomp.),  but  the  amount 
is  insufficient  for  further  investigation.  Unaltered 
phenylpropiolic  acid  and  azoxybenzene  are  also 
isolated.  When  ethyl  phenylpropiolate  (1  mol.) 
and  nitrosobenzene  (2  mols.)  dissolved  in  chloroform 
are  kept  in  the  dark  for  22  days,  a  dimorphous  dinitrone, 
C23H2[)04N2,  is  isolated;  from  hot,  strong  alcohol 
it  separates  in  orange-yellow  prisms,  m.  p.  143 — 144°, 
whilst  from  cold,  dilute  alcohol  it  is  obtained  in  paler 
silky  needles,  m.  p.  145 — 146°.  Hydroxylamine 
hydrochloride  converts  the  former  product  into 
oximinophenyh’sooxazolone.  Ethyl  p-nitrosobenzoate 
(2  mols.)  and  ethyl  phenylpropiolate  (1  mol.)  dissolved 
in  acetic  acid  give,  after  15  days  in  the  dark,  crystals 
of  a  dinitrone,  C29H280  8N2,  m.  p.  188°,  which  decom¬ 
pose  in  sunlight.  When  the  same  experiment  is 
carried  out  in  chloroform,  a  small  quantity  of  the 
same  product  is  obtained,  accompanied  by  pp'- 
diearbethoxyazoxybenzene.  Ethyl  phenylpropiolate 
(1  mol.)  and  p-nitrosodimethylaniline  (2  mols.)  dis¬ 
solved  in  chloroform  and  left  in  the  dark  at  the 
ordinary  temperature  for  1  month  yielded  :  (a)  a 
dinitrone,  m.  p.  164°  (decomp.),  (b)  pp'-tetramethyl- 
diaminoazoxybenzene,  (c)  unaltered  nitrosodimethyl- 
aniline.  The  product  (a)  crystallised  from  alcohol 
has  m.  p.  134 — 135°  (slight  decomp,  at  139°) ;  it 
appears  to  be  stable  to  light.  Its  molecular  formula 
is  C27H30O4N4,C2H5-OH,  and  it  probably  has  the 
constitution  : 

NMe2-C6H4-N0:CPh-C(C02Et)(0Et)-N(0H)-C6H4-NMe2. 

“  "  ‘  W.  E.  Ellis. 

Nitration  of  p-naphthoic  acid  and  some  new 
amino-  and  nitro-naphthoic  acids.  H.  A. 
Harrison  and  F.  A.  Royle  (J.C.S.,  1926,  84 — 89). — 
Repetition  of  the  work  of  Ekstrand  (A.,  1891,  i,  932) 
shows  that  at  least  95%  of  the  nitration  product  of 
P-naphthoic  acid  is  a  mixture  of  the  5-  and  8-nitro- 
derivatives.  A  trace  of  1-nitro-p-naphthoic  acid 
is  also  formed.  The  a  :  6-,  a  :  7-,  p  :  6-,  P  :  7-,  and 
P  :  8-aminonaphthoic  acids  can  all  be  prepared  from 
the  corresponding  hydroxynaphthoic  acids  by  heating 
with  ammonia  and  sulphur  dioxide,  but  the  a :  2- 


28S 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


and  [3  :  2-acids  yield  only  a-  and  (3-naphthylamine, 
respectively. 

0- Amino -1  -naphthoic  acid  is  light  brown,  m.  p.  203° ; 
hydrochloride-,  acetyl  derivative,  in.  p.  170 — 172°. 
7 -Amino-1 -naphthoic  acid,  light  brown,  in.  p.  223 — 
224° ;  hydrochloride,  warty  clusters  ;  acetijl  derivative, 
m.  p.  229 — 230°.  Q-Amino-2-naphthoic  acid,  pale 
yellow,  m.  p.  225°  (cf.  Dziewonski,  Schoendwna,  and 
Waldmann,  A.,  1925,  i,  1056);  hydrochloride-,  acetyl 
derivative,  m.  p.  230 — 232°.  7 -Amino -2 -naphthoic 
acid,  pale  yellow,  has  in.  p.  245°;  acetyl  derivative, 
m.  p.  200 — 201°  (decomp.).  The  fluorescence  of 
these  compounds  in  various  solvents  is  described. 
They  are  all  convertible  by  the  method  of  Vesely 
(A.,  1922,  i,  690)  into  the  corresponding  nitro-deriv- 
atives,  of  which  the  following  are  new  :  Q-nitro-2 - 
naphthoic  acid,  m.  p.  310°  (ethyl  ester,  m.  p.  177°) 
7 -nitro -2 -naphthoic  acid,  m.  p.  262°  ( ethyl  ester,  m.  p. 
131°;  cf.  Ekstrand,  loc.  cit.).  H.  E.  F.  Notton. 

Reactions  of  lactones  with  aromatic  hydro¬ 
carbons  and  aluminium  chloride.  E.  J.  King 
(Trans.  Roy.  Soc.  Canada,  1925,  [iii],  19,  III,  29 — 30). 
— Although  phthalide  might  be  expected  to  give  di- 
phenylmethane-o-carboxylic  acid  or  o-benzoylbenzyl 
alcohol,  actually  only  the  former  is  formed.  Diphenyl- 
phthalide  does  not  react .  Phthalide  with  naphthalene 
in  benzene  solution  reacts  only  with  the  benzene. 
In  carbon  disulphide  solution,  naphthalene  with 
phthalide  or  phenylphthalide  gives  only  (3-naphthyl 
derivatives.  Coumarin  reacts  with  benzene  and 
aluminium  chloride  to  give  a  small  amount  of  a  product, 
m.  p.  82°,  which  reacts  with  bromine  in  the  cold  to 
give  a  product,  m.  p.  112°,  indicating  that  the  first 
compound  is  unsaturated.  J.  S.  Carter. 

a-  and  (3-Naphthoxypropionic  acids,  tbeir 
mononitro-derivatives  and  optical  isomerides. 
E.  Fourneau  and  Balaceano  (Bull.  Soc.  chim., 
1925,  [iv],  37,  1602 — -1628;  cf.  Fourneau  and  Sandu- 
lesco,  A.,  1923,  i,  35,  572). — Direct  nitration  of  st¬ 
and  [3-naphthoxypropionic  acids  yields  only  one 
mononitro-derivative  of  each,  the  4-derivative  from 
the  a-,  and  the  1-derivative  from  the  (3-acid.  Con¬ 
densation  of  ethyl  a-bromopropionate  with  the  sodium 
salts  of  mononitronaphthols  occurs  only  in  the  case 
of  the  (3-compounds.  Resolution  of  the  naphthoxy- 
propionic  acids  into  their  optically  active  components 
was  effected  by  means  of  their  cinchonine  salts ; 
the  optical  isomerides  of  the  nitro-acids  were  prepared 
by  nitration  of  the  respective  unsubstituted  acids. 
Optical  isomerides  of  the  ethyl  ester,  amides,  and 
anilides  of  the  acids  were  prepared  from  the  corre¬ 
sponding  acid  chlorides. 

Nitration  of  active  (3-naphthoxypropionic  acid  is 
accompanied  by  change  of  sign  and  increase  of 
rotatory  power;  this  change  does  not  occur  in  the 
case  of  the  a-acid.  All  the  derivatives  of  active 
a-naphthoxypropionic  acid  exhibit  the  same  sign 
of  optical  rotation  as  the  acid,  but  the  chlorides  and 
amides  of  the  two  (3-acids  are  of  opposite  sign  to  the 
acid  from  which  they  are  prepared.  The  esters  are 
of  the  same  sign  as  the  parent  acids.  Derivatives 
of  the  nitro- a-acids  are  prepared  without  change  of 
sign ;  in  the  case  of  the  nitro-(3-acids  the  chloride  is 
of  the  same  sign  as  the  acid,  but  gives  rise  to  an  amide 


of  opposite  sign.  The  authors  point  out  the  fre¬ 
quency  with  which  the  value  46-66°  occurs  in  their 
measurements  of  optical  activity. 

The  following  are  described  :  d-  and  1-a -naphthoxy- 
propionamide,  m.  p.  192°,  racemic  mixture,  m.  p. 
152°;  d-  and  \-u-naphthoxypropionanilide,  m.  p.  205°, 
racemic  mixture,  m.  p.  173°;  d-  and  \-$-naphthoxy- 
propionic  acid,  m.  p.  117°,  racemic  mixture,  m.  p. 
108°,  1-chloride,  d-  and  1  -ethyl  esters,  m.  p.  43 — 44°, 
racemic  mixture,  m.  p.  52 — 53°,  d-  and  l-amides, 
m.  p.  197°,  racemic  mixture,  m.  p.  169°;  d-  and  1-4- 
nitro-u-naphlhoxypropionic  acid,  m.  p.  141 — 142°, 
racemic  mixture,  m.  p.  174°,  d -chloride,  methyl  ester, 
m.  p.  98°,  d-  and  1-ethyl  esters,  m.  p.  55°,  racemic 
mixture,  m.  p.  60°,  d-.  and  l-amides,  m.  p.  225°, 
racemic  mixture,  m.  p.  201 — 202°,  d-  and  1  -anilides, 
m.  p.  215°,  racemic  mixture,  m.  p.  186°,  4 -amino-u- 
naphthoxypropionic  acid,  m.  p.  248 — 250°  (decomp.) ; 
d-  and  1-1-nitro-fi-naphlhoxypropionic  acid,  m.  p.  179°, 
racemic  mixture,  m.  p.  193°,  d-  and  1  -ethyl  esters,  m.  p. 
102°,  racemic  mixture,  m.  p.  83°,  methyl  ester,  m.  p. 
74°,  d-  and  l-amides,  m.  p.  190°,  racemic  mixture,  m.  p. 
157°,  d-  and  1  -anilides,  m.  p.  205°,  racemic  mixture, 
m.  p.  171°.  H.  J.  Evans. 

Chemistry  and  pharmacology  of  a  new  benzyl 
compound  (betilon).  U.  Hintzelmann,  G. 
Joachimoglu,  and  H.  Ohle  (Biochem.  Z.,  1925,164, 
126—134).—“  Betilon,”  CHPh(0-S03Na)-C02*CH2Ph, 
may  be  crystallised  by  precipitation  of  its  solution  in 
95%  alcohol  with  ether  or  of  its  acetone  solution 
with  benzene.  It  contains  1  mol.  of  water  of  crystal¬ 
lisation  which  is  removable  on  keeping  in  a  vacuum 
over  calcium  chloride,  but  which  is  readily  reabsorbed 
on  keeping  in  moist  air,  m.  p.  106°;  barium  salt 
(  +  6H20)  melts  at  90°  in  its  own  water  of  crystallis¬ 
ation  ;  brucine  salt,  m.  p.  212°  (decomp.) ;  strychnine 
salt,  m.  p.  212 — 214°  (decomp.).  “  Betilon  ”  gives 
with  dilute  acids  mandelic  and  sulphuric  acids  and 
benzyl  alcohol,  whilst  with  0-02JV-sodium  hydroxide 
it  is  converted  in  4  hr.  completely  into  benzyl  alcohol 
and  sodium  mandelic  sulphate.  The  pharmacological 
properties  of  “  betilon  ”  are  investigated. 

P.  W.  Clutterbuck. 


[Constitution  of  naphthalene  and  its  deriv¬ 
atives.]  K.  Fries  (Ber.,  1925,  58,  [B],  2845 — 
2851). — The  constitution  (I)  has  been  assigned  to 
2-hydroxy-3-naphthoic  acid  by  Lesser,  Kranepuhl, 
and  Gad  (A.,  1925,  i,  1424)  on  account  of  its  colour 
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and  tendency  to  pass  into  (3(3-quinonoid  deriv¬ 
atives,  whereas  2  :  3-dihydroxynaphthalene,  which 
cannot  be  converted  into  2  :  3-naphthaquinone, 
is  formulated  according  to  (II).  2-Hydroxy-3- 
naphthoic  acid  is,  however,  readily  converted  into 
3-amino- (3-naphthol  identical  with  the  product  de¬ 
rived  from  2  :  3-dihydroxynaphthalene ;  also,  there 
does  not  appear  to  be  in  the  literature  any  indication 
of  the  occurrence  of  (3(3- derivatives  of  naphthalene 
in  isomeric  forms.  Further,  if  the  structure  (I)  be 
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assumed,  2-hydroxy-3-naphthoic  acid  must  behave  acid  and  phenylacetic  acid,  respectively,  both  pro¬ 
towards  substituents  in  the  same  manner  as  2-hydr-  duce  carbon  dioxide  and  are  therefore  believed  to  be 


oxy-l-naphthoic  and  l-hydroxy-2-naphthoic  acids; 
this  is  not  the  case,  since  with  2-hydroxy-3-naphthoic 
acid  substitution  occurs  readily  and  initially  in 
position  1,  the  compound  behaving  like  a  true  deriv¬ 
ative  of  p-naphthol  in  which  the  presence  of  the 
1  2 

group  -CH:C(OH)-  is  undoubted  by  Lesser,  Krane- 
puhl,  and  Gad.  In  analogy  with  (I)  the  structure 
(III)  must  be  assigned  to  the  coloured  1  :  2-dihydroxy- 
3-naphthoic  acid,  which,  however,  is  very  readily 
oxidised  to  1  :  2-naphthaquinone-3-carboxylic  acid. 
All  attempts  to  explain  the  colour  of  these  hydroxy- 
acids  and  their  derivatives  by  isomerisation  to 
2  :  3-quinonoid  compounds  appear  inadmissible,  since 
they  do  not  take  account  of  the  extreme  difficulty 
of  producing  2  :  3-dihydronaphthalene  or  its  deriv¬ 
atives  ;  in  spite  of  many  efforts,  an  individual  of  this 
class  has  never  been  isolated. 


[With  F.  Hass.] — Attempts  to  convert  2-hydroxy- 
3-naphthamide  into  3-amino-p-naphthol  by  Hofmann’s 
method  are  unsuccessful,  since  bromination  occurs  in 
the  nucleus  with  production  of  l-bromo-2-hydroxy- 
3-naphthamide  (cf.  Lesser,  Kranepuhl,  and  Gad, 
loc.  cit.).  2-Hydroxy-3-naphthoyl  chloride,  m.  p. 
99°  (corresponding  amide,  m.  p.  217°),  is  conveniently 
prepared  by  the  gradual  addition  of  potassium 
2-hydroxy-3-naphthoate  to  a  mixture  of  benzene 
and  thionyl  chloride.  H  2-hydroxy-3-naphthoic  acid 
is  warmed  with  an  excess  of  thionyl  chloride,  1  -chloro- 
2-hydroxy-3-naphthoyl  chloride,  m.  p.  128°,  is  pro¬ 
duced;  methyl  l-chloro-2-hydroxy-3-naphthoate,  m.  p. 
116°,  and  l-chloro-2-hydroxy-3-naphthamide,  m.  p. 
225°,  are  described.  2-Hydroxy-3-naphthoic  acid 
and  ethyl  chloroformate  afford  the  corresponding 
ethylcarbonato-derivative,  m.  p.  141°,  from  which  the 
chloride,  m.  p.  65°,  methyl  ester,  m.  p.  60°,  and  amide 
are  derived ;  the  last  compound  passes  when  heated 
above  100°  or  boiled  with  glacial  acetic  acid  into 


2  :  4-diketo-3  :  i-dihydrolin-1  :  3-naphthozazine, 

C  TT  ^°~90 
°)otl6^CO-NH’ 


m.  p.  300°.  2-Hydroxy-3-naphthhydrazide  is  con¬ 
verted  by  nitrous  acid  into  2-hydroxy-3-naj)hthazide, 
m.  p.  133°  (decomp.),  which  when  heated  in  dry 
benzene  affords  2-hydroxy-3-na2>hthylcarbimide,  m.  p. 
205°,  and  is  transformed  by  boiling  methyl  alcohol 
into  methyl  2-hydroxy-3-naphlhylcarbamale,  m.  p. 


analogous.  In  the  latter  case,  by  opening  the 
reaction  tube,  removing  the  crystalline  deposit  of 
app-triphenyl-P-hydroxypropionic  acid  and  benzo- 
phenone,  and  restarting  the  action,  successive  deposits 
of  this  mixture  are  obtained ;  the  reaction  is  balanced. 
Its  course  is  believed  to  be  :  (i)  Ph2CO+CH2PlvC02H 
=  CPho(0H)-CHPh-C0»H ;  (h)  2CH>Ph-CO,H  = 

CH2Ph-C02-CH2Ph  +  C02  +  H2 ;  (iii)  2Ph"2CO  +  H2  = 
CPh2(OH)-CPh2‘OH.  The  isolation  of  only  a  small 
quantity  of  benzyl  phenylacetate  is  explained  by  its 
reacting  on  its  own  account  with  benzophenone  (cf. 
Paterno  and  Forli-Forti,  A.,  1911,  i,  66). 

W.  E.  Ellis. 

Possible  enhanced  activity  of  newly-formed 
molecules.  F.  R.  Goss  and  C.  K.  Ingold  (J.C.S., 
1925,  127,  2776 — 2781). — Several  instances  are  dis¬ 
cussed  of  substances  which,  although  they  appear 
to  be  the  obvious  intermediates  in  a  reaction,  never¬ 
theless  fail  to  react  in  the  expected  manner  when 
tested  under  the  conditions  of  the  reaction  in  question. 
These  facts  tend  to  support  the  suggestion  in  the 
title  of  the  paper. 

The  formation  of  ethyl  cycZobutane-1  :  4-dicarb- 
oxylate  (10%)  in  the  action  of  sodium  ethoxide  on 
ethyl  a-chloropropionate  might  involve  as  inter¬ 
mediates  either  ethyl  acrylate  or  ethyl  y-chloro-a- 
methylglutarate, 

CHMe(C02Et)-CH2-CHCl-C02Et, 
yet  under  similar  treatment  ethyl  acrylate  yields 
ethyl  [3-ethoxypropionate  and  ethyl  a-methylene- 
glutarate  (9  :  1),  whilst  the  chloromethylglutaric 
ester  yields  a  mixture  of  its  lactonic  ester,  ethyl 
a-methylglutaconate,  Zra?w-cycZopropanedicarboxylic 
acid,  and  a'-elhoxy-a-methylglutaric  acid,  a  liquid 
{ethyl  ester,  b.  p.  126 — 129°/12 — 14  mm.),  but  in 
neither  case  is  any  of  the  ci/cZobutanedicarboxylie 
acid  produced.  Although  the  unsaturated  linking  is 
not  normally  semi-polar,  it  is  suggested  that  this  may 
be  so  in  the  newly-formed  molecule  of  acrylic  ester. 

The  conversion  of  a-campholenic  acid  (b.  p.  139°/ 
1  mm.)  by  heating  with  silver  oxide  and  water  into 
camphor  must  apparently  involve  cither  cis -  or  tran-s- 
a-eampholanic  acids  (b.  p.  140°/1  mm.  and  141°/ 
1  mm.,  respectively),  and  yet  neither  of  these  acids 
yields  any  trace  of  camphor  under  the  same  con¬ 
ditions. 


201° ;  the  carbimide  and  carbamate  when  acted  on 
by  potassium  hydroxide  and  concentrated  hydro¬ 
chloric  acid,  respectively,  pass  into  3-amino-P- 
naphthol,  m.  p.  235°,  identical  with  the  product 
described  in  the  literature.  1  :  Q-Dibromo-2-hydroxy- 
3-naj)hthoic  acid,  m.  p.  246°  (decomp.),  is  prepared 
by  bromination  of  l-bromo-2-hydroxy-3-naphthoic 
acid  in  warm,  glacial  acetic  acid ;  the  sodium  salt  is 
described.  Further  bromination  in  acetic  acid  in 
the  presence  of  sodium  acetate  gives  a  keto-bromide ; 
otherwise,  1:6: 8-tribromo-3-naphthoic  acid,  m.  p. 
320°,  is  produced.  H.  Wren. 


Hydrolysis  of  3-methoxy-3-methylcycZopropane- 

1  :  2-dicarboxylic  acid,  9^9  |  ]>CMe •  OMc ,  must 

CH(G02Et) 


apparently  give  as  first  product  acetosuccinic  acid. 
Actually  when  20%  hydrochloric  acid  or  64% 


potassium  hydroxide  solutions  are  used  no  succinic 
acid  but  only  Ire vu lie  acid  is  isolated,  although  the 
former  was  to  be  expected  with  alkaline  hydrolysis. 
On  the  other  hand,  the  action  of  concentrated  alkali 


on  3-methyl- A2-c//c/opropene-l  :  2-dicarboxylic  acid 
yields  only  succinic  and  acetic  acids,  although  the 
same  intermediate  must  be  assumed. 


Photosyntheses.  I.  aSp-Triphenyl-p-hydroxy-  Lastly,  the  case  of  Balbiano’s  acid  is  cited,  since 
propionic  acid.  R.  de  Fazi  (Atti  R.  Accad.  Lincei,  the  hydroxytrimethylcycZopropanedicarboxylic  acid, 
1925,  [vi],  2,  266 — 269;  cf.  Paterno,  A.,  1911,  i,  65).  which  has  the  correct  structure  and  configuration  of 
— The  photo-reactions  of  benzophenone  with  butyric  an  intermediate  in  the  conversion  of  camphoric  into 
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Balbiano’s  acid,  is  nevertheless  not  convertible  into 
the  latter  acid.  G.  M.  Bennett. 


Preparation  of  pyrocatechol-o-carboxylic  acid. 
Condensation  of  pyrocatechol  with  glycerol.  S. 
Ivawai  (Bull.  Inst.  Phys.  Chem.  Res.,  1926,  5,  47 — 
49). — A  mixture  of  pyrocatechol,  potassium  hydrogen 
carbonate,  and  glycerol  is  kept  for  1  day  and 
heated  in  a  current  of  carbon  dioxide  for  16  hrs.  over 
a  phenol  bath.  1  :  2-Dihydroxybenzene-3  :  6-dicarb- 
oxylic  acid,  pyrocatechol-o-carboxylic  acid,  and  pyro- 
catechyl  glyceryl  ether  were  isolated  from  the  reaction 
product.  Under  the  same  conditions,  no  reaction 
occurred  between  pyrogallol  and  glycerol  or  between 
mannitol  and  pyrocatechol.  K.  KLashima. 


o-Hydroxybenzoyl-o-tetrachlorobenzoic  acid, 
fsophenoltetrachlorophthalein,  and  some  of  their 
derivatives.  W.  R.  Orndorff  and  T.  Parsons 
(J.  Amer.  Chem.  Soc.,  1926,  48,  283 — 288 ;  ef.  A., 
1925,  i,  35). — o-2'  -Hydroxybenzoyltetrachlorobenzoic 
acid,  m.  p.  210°  ( diacetate ,  m.  p.  168°),  is  obtained  by 
condensing  tetrachlorophthalic  anhydride  with  phenol 
in  tetrachloroethane  in  presence  of  aluminium  chloride 
(cf.  Ullmann  and  Schmidt,  A.,  1920,  i,  53).  When 
heated  with  30%  aqueous  sodium  hydroxide,  both 
the  above  yield  5:6:  7-trichloroxanthone-8-carboxylic 
acid  (I),  m.  p.  262 — 265°  (decomp.)  ( barium  and 
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sodium  salts).  When  heated  with  phenol  and  stannic 
chloride  at  95 — 100°,  o-2'-hydroxybenzoyltetrachloro- 
benzoic  acid  gives  isophenoltetrachlorophthalein,  m.  p. 
293°  [ diacetate ,  m.  p.  189° ;  dibenzoate,  m.  p.  245° ; 
dimethyl  ether,  m.  p.  183°  (cf.  Orndorlf  and  Black,  A., 
1909,  i,  389)],  which  is  an  indicator  giving  a  reddish- 
violet  end-point  at  j)n  9-2.  Tetrachlorofluoran, 
m.  p.  298°  (decomp.)  (cf.  Orndorff  and  Black,  loc.  cit.), 
is  obtained  as  a  by-product.  The  compound  obtained 
by  the  action  of  ethyl  iodide  on  tetrachlorofluoran 
in  presence  of  alcoholic  potassium  hydroxide  (loc.  cit.) 
has  probably  the  constitution  (II).  Phenoltetra- 
chlorophthalein  has  m.  p.  307°.  F.  G.  Willson. 


Configuration  and  degradation  of  e-truxillic 
acid.  X.  R.  Stoermer,  J.  Neumaerker,  and  R. 
Schmidt  (Ber.,  1925,  58,  [J3J,  2707— 271S;  cf. 

H  Ph  Stoermer  and  Bacher,  A.,  1922, 

I _ i.  830;  1924,  i,  400). — A  detailed 

/I  /\  account  is  given  of  the  reasons 

Pk/  CO,H  j  /  H  for  revising  the  configuration 

j— - 1  assigned  previously  to  e-truxillic 

H  (I.)  C0,H  acid  and  regarding  it  as  a  cis- 
compound  (I)  despite  its  inability 
to  yield  a  unimolecular  anhydride. 

e-Truxillic  acid  is  converted  by  piperidine  at  160° 
into  a  mixture  of  z-truxilldipiperidide,  m.  p.  189°,  and 
e - truxillpiperidic  acid,  C^H^OgN,  m.  p.  220°  (methyl 
ester,  m.  p.  91°;  ethyl  ester,  m.  p.  110°).  Short 
treatment  of  the  dipiperidide  with  alcoholic  alkali 
hydroxide  produces  e-truxillpiperidic  acid,  identical 
with  that  obtained  directly ;  the  production  of  an 


isomeric  acid  could  not  be  detected.  Tertiary  diols 
are  readily  formed  by  the  action  of  magnesium  aryl 
bromides  on  truxillic  esters.  For  purposes  of  com¬ 
parison,  a -tetraphenyltruxilldiol,  m.  p.  262°,  and 
y-tetraphenyltruxilldiol,  m.  p.  219°,  have  been  pre¬ 
pared.  c-Tetraphenyltruxilldiol, 

OH-CPh2-C4H4Ph2-CPh2-OH, 
m.  p.  219°,  gives  a  benzoyl  derivative,  m.  p.  169°. 
z-Tetraethyltruxillidiol,  m.  p.  201°,  is  transformed  by 
phosphoric  oxide  into  an  oily  product  containing 
unsaturated  components  with  a  small  amount  of  a 
crystalline  substance,  m.  p.  146 — 147°.  Whereas 
the  a-diol,  in  conformity  with  its  irans-configuration, 
fails  to  yield  an  anhydride,  dehydration  of  the  y-diol 
is  readily  effected  by  phosphoric  oxide  in  the  presence 
of  benzene,  whereby  the  y-diol  anhydride,  m.  p.  208°, 
is  obtained.  Similarly,  the  e-diol  is  transformed  by 
short  treatment  with  zinc  chloride  into  the  corre¬ 
sponding  anhydride,  Ph2C4H4<CQpjj:0>0,  m.  p.  170°, 

which  is  reconverted  by  alcoholic  potassium  hydroxide 
into  the  e-diol,  or,  preferably,  by  hydrogen  bromide 
into  the  corresponding  dibromide,  m.  p.  126°,  which 
is  also  obtained  from  the  diol  and  phosphorus  tri¬ 
bromide.  The  dichloride,  m.  p.  175 — 176°,  is  trans¬ 
formed  by  boiling  glacial  acetic  acid  into  the  e-diol. 
The  cis-nature  of  the  e-acid  is  thus  established.  The 
following  analogous  derivatives  are  described  :  z-tetra- 
p-tolyltruxilldiol,  m.  p.  232°,  and  the  corresponding 
anhydride,  m.  p.  195°,  dichloride,  m.  p.  155°,  and 
dibromide,  m.  p.  112°;  e-tetra-o-lolyltnixilldiol,  m.  p. 
219°,  and  the  anhydride,  m.  p.  146° ;  c-tetra-p-anisyl- 
truxilldiol,  m.  p.  224°,  and  the  anhydride,  m.  p.  84° ; 
z-tetra-p-phenetyltruxilldiol,  m.  p.  174°,  and  the 
anhydride,  m.  p.  92°. 

Ammonium  z-truxillate,  decomp.  186°,  is  converted 
at  200 — 205°  into  z-truxillimide,  m.  p.  198°,  e-truxill- 
diamide,  z-truxillamic  acid,  m.  p.  213°,  and  e-truxillic 
acid.  The  imide  is  more  conveniently  prepared  by 
the  action  of  zinc  chloride  dissolved  in  boiling  glacial 
acetic  acid  on  the  diamide ;  it  is  converted  by  aqueous 
ammonia  into  the  corresponding  -amic  acid  and 
diamide,  by  ethereal  ammonia  into  the  diamide ; 
with  aniline  at  170 — 180°  it  affords  z-tnixillamide- 
anilide,  m.  p.  222°.  Ethylation  of  the  imide  could  not 
be  effected  through  the  sodium  or  potassium  (m.  p. 
224°)  salts.  z-Truxilleihxjlimide,  in.  p.  144°,  is,  how¬ 
ever,  obtained  by  the  action  of  ethyl  bromide,  ignited 
potassium  carbonate,  potassium  iodide,  and  copper 
powder  on  a  solution  of  the  imide  in  boiling  alcohol ; 
phenylation  could  not  be  effected  under  similar 
conditions.  Methyl  z-truxillanuxte,  m.  p.  145°,  and 
ethyl  z-truxillamate,  m.  p.  140 — 141°,  are  described. 
e-Truxillanilic  acid  (cf.  Stoermer  and  Emmel,  A., 
1920,  i,  438),  m.  p.  239°,  is  conveniently  prepared 
by  heating  e-truxillic  acid  with  the  theoretically 
requisite  quantity  of  aniline  at  210 — 220°;  the 
sodium  and  calcium  salts  and  the  methyl  ester,  m.  p. 
157°,  are  described.  The  acid  is  converted  by  acetic 
anhydride  and  sodium  acetate  at  145 — 150°  into  e- 
truxillanil,  m.  p.  252°  (yield  25%).  e-Truxillamic 
acid  is  converted  at  220 — 225°  into  a  mixture  of 
e-truxillic  acid  and  e-truxilldiamide.  The  anilic 
acid  undergoes  a  similar  change  in  the  presence  of 
boiling  acetic  anhydride  (in  the  absence  of  sodium 
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acetate,  vide  supra),  whilst  the  amideanilide  under  like 
conditions  is  transformed  into  diamide  and  dianilide. 

Attempts  have  been  made  in  the  case  of  the 
e-acid  to  decarboxylate  a  truxillic  acid  to  a  diphenyl- 
cycZobutanemonocarboxylic  acid.  e-Truxillamic  acid 
is  transformed  by  sodium  hypochlorite  into  3 -amino- 
2  :  i-diphenyloyclobutane-l-carbozylic  acid,  m.  p.  188° 
(decomp.) ;  the  corresponding  methyl  ester  and  the 
hydrochloride,  m.  p.  244°  (decomp.),  are  described. 
The  methyl  ester  is  transformed  by  nitrous  acid  into 
methyl  3-hydroxy-2  :  4-diphenylcycZobutane-l-carb- 
oxylate,  which  could  not  be  caused  to  crystallise, 
and  appears  to  be  mixed  with  considerable  amounts 
of  unsaturated  cyc/o butene  compounds ;  it  is  hydro¬ 
lysed  to  3-hydroxy-2  :  i-diphenylbulane-l-carboxylic 
acid,  anhydrous,  m.  p.  166 — 167°  (decomp.),  and 
dihydrate.  Treatment  of  the  ester  with  phosphorus 
pentachloride  in  the  presence  of  ether  followed  by 
acting  on  the  chloro-ester  with  hydriodic  acid,  zinc 
dust,  and  red  phosphorus,  gives  a  halogen-free  product 
from  which  2  :  4-diphenylcjclobulane-l-carboxylic  acid, 
m.  p.  (indef.)  172°,  is  obtained  in  small  amount  after 
hydrolysis;  the  product  is,  however,  accompanied 
by  so  much  cycZobutene  compound  that  its  individu¬ 
ality  is  not  regarded  as  placed  beyond  doubt. 
Attempts  to  convert  the  amino-acid  into  the  halogen- 
free  acid  by  bromine  and  nitric  oxide  yielded  a  product, 
m.  p.  171 — 174°,  which  appears  identical’ with  that 
just  described.  H.  Wren. 


y-Truxillic  acid.  XI.  R.  Stoermer  and  F. 
Fretwttcst  (Bcr.,  1925,  58,  [B],  2718—2725). — 
Further  evidence  is  adduced  in 
I  2  I  favour  of  the  configuration  (I), 

7|  assigned  to  y-truxillic  acid  by 
H  HOjC  /  Ph  Stoermer  and  Carl  (A.,  1923,  i, 
_ V  930). 

H  y-Truxillic  anhydride  is  con¬ 

verted  by  hot,  concentrated 
aqueous  ammonia  into  y-lruxillamic  acid,  m.  p. 
240°  (slight  decomp.),  the  calcium  salt  of  which  is 
described.  The  acid  is  converted  by  boiling  15% 
hydrochloric  acid,  or,  preferably,  by  nitrous  acid  in 
acetic  acid  solution,  into  y-truxillic  acid.  Alcoholic 
potassium  hydroxide  (20%)  hydrolyses  the  acid 
mainly  to  a-truxillic  acid,  whereas  y-truxillic  acid 
remains  unchanged  under  these  conditions,  y- 
Truxillamic  acid  is  converted  by  prolonged  boiling 
with  a  large  excess  of  10%  potassium  hydroxide 
solution  into  a  mixture  of  little  a-truxillic  acid,  and 
a-  and  y-truxillamic  acids,  in  which  the  second  acid 
predominates  greatly.  a-Truxillamic  acid  under 
analogous  conditions  yields  a  similar  mixture, 
whereas  a-truxillic  acid  remains  unchanged.  a-Truxill- 
diamide  is  hydrolysed  by  40%  alcoholic  potassium 
hydroxide  in  an  autoclave  at  120°  to  a  mixture  of 
y-  and  a-truxillamic  acids ;  under  similar  conditions, 
but  in  a  sealed  tube,  the  products  are  e-  and  a-truxillic 
acids.  e-Truxillic  acid  is  obtained  in  addition  to 
unchanged  a-acid  from  the  latter  acid  and  alcoholic 
potassium  hydroxide  at  200°.  Methyl  y-truxillamate, 
m.  p.  154°,  and  ethyl  y-truxillamate,  m.  p.  (indef.) 
135 — 13S°,  are  described;  the  latter  ester  does  not 
appear  to  be  mixed  with  an  isomer ide. 

y-Truxillamic  acid  is  very  readily  resolved  into  its 


optical  antipodes  by  morphine  in  alcoholic  solution, 
from  which  morphine  Z-y- truxillamate  separates. 
1  -y-Truxillamic  acid,  m.  p.  258 — 259°  (slight  decomp.), 
[a]'j?  —11-05°  in  glacial  acetic  acid  ( methyl  ester, 
m.  p.  153 — 154°,  [a]j?  +8-55°  in  acetone),  and  d-y- 
truxillamic  acid,  m.  p.  258 — 259°  ( ethyl  ester,  m.  p. 
168 — 169°,  [aj(5  — 12-78°  in  acetone),  are  described. 

y-Truxillimide,  m.  p.  208°,  is  most  conveniently 
prepared  by  heating  ammonium  y-truxillamate  in 
an  open  tube  at  245 — 250°  until  ammonia  ceases  to 
be  evolved;  a-  and  y-truxillamic  acids  are  simul¬ 
taneously  formed  in  minor  amount.  Similar  products 
are  obtained  if  the  experiment  is  performed  in  a 
sealed  tube  at  180 — 200°,  but  the  y-diamide  is  also 
formed  in  small  amount.  y-Truxillimido  is  not 
conveniently  obtained  by  acting  on  y-truxillamic 
acid  with  acetic  anhydride,  since,  even  in  the  presence 
of  anhydrous  sodium  acetate,  y-truxillacelamic  acid, 
m.  p.  185°,  is  formed  in  considerable  quantity;  it 
is  hydrolysed  by  10%  alcoholic  potassium  hydroxide 
to  y-truxillamic  acid,  by  15%  hydrochloric  acid  to 
y-truxillic  acid.  y-Truxillimide  is  hydrolysed  by 
sodium  carbonate  solution  or  by  cold  alcoholic  potass¬ 
ium  hydroxide  to  y-truxillamic  acid.  The  potassium 
and  sodium  salts  of  y-truxillimide  are  described. 
y-Truxillanil,  m.  p.  194°,  is  prepared  by  the  action 
of  bromobenzene,  copper  powder,  and  potassium 
iodide  on  the  imide  dissolved  in  boiling  benzene. 
y-Truxillethylimide,  m.  p.  142°,  is  similarly  obtained. 
It  is  hydrolysed  to  y-truxillethylamic  acid,  m.  p.  217°, 
which  is  readily  prepared  from  the  y-anhydride  and 
ethylamine  in  alcoholic  solution;  it  is  reconverted 
by  acetic  anhydride  and  sodium  acetate  at  160°  into 
y-truxillethylimide.  The  action  of  nitrous  acid  on 
y-truxillethylamic  acid  in  glacial  acetic  acid  affords 
the  corresponding  nfZroso-derivative,  m.  p.  172 — 173° 
(decomp.),  which  is  converted  by  warm  sodium 
carbonate  solution  into  y-truxillic  acid.  y-Truxillanilic 
acid  similarly  yields  a  nifroso-derivative,  decomp. 
129 — 130°,  which  is  converted  by  hydrochloric  acid 
into  y-truxillanilic  acid,  by  potassium  hydroxide  into 
y-truxillic  acid.  H.  Wren. 

p-Hydroxy-p-o-carboxyphenylpropionic  an¬ 
hydride  and  p-hydroxy-p-4-hydroxy-o-carboxy- 
phenylpropionic  acid.  Chem.  Fabr.  Weiler-ter 
Meer. — See  B.,  1926,  8. 


Esters  of  bisphthalidecarboxylic  acids.  A. 
Cornillot  (Compt.  rend.,  1926,  182,  142 — 143). — 
Zinc  methyl  iodide  reacts  with  ethyl  a-chlorophthalide- 
a-carboxylate  (I)  (cf.  this  vol.,  168)  at  35°,  giving 
two  optically  inactive  stereoisomeric  ethyl  bisphlhalide- 
u-carboxylales  (II),  the  externally  compensated  iso- 
meride,  m.  p.  188°,  and  the  internally  compensated 
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one,  m.  p.  159°,  in  the  proportion  of  one  of  the  former 
to  two  of  the  latter.  Zinc  ethyl  iodide  reacts  with 
the  ethyl  ester  more  sluggishly,  whilst  the  methyl 
ester  does  not  react  with  either  of  the  organo-zinc 
compounds.  The  bisphthalidecarboxylates  are 
readily  hydrolysed  by  alkalis,  giving  a  mixture  of 
phthalonic  and  phthalide-a-carboxylic  acids,  separ- 
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able  easily  by  means  of  their  scmicarbazones.  The 
same  isomeric  bisphthalidecarboxylates  are  formed 
on  treating  the  a-chlorophthalide  ester  with  reduced 
silver  in  contact  with  ethyl  alcohol.  L.  F.  Hewitt. 

Action  of  ultra-violet  rays  on  aldehydes.  Hexa- 
hydrobenzaldehyde,  phenylacetaldehyde,  and 
hydrocinnamaldehyde.  A.  Franke  and  F.  Sig¬ 
mund  (Monatsh.,  1925,  46,  61 — 74). — Hexahydro- 
benzaldehyde  is  conveniently  prepared  by  distilling 
calcium  hexahydrobenzoatc  with  calcium  formate. 
Optimum  conditions  are  detailed  for  this  reaction, 
as  well  as  for  the  hydrogenation  of  ethyl  benzoate. 
On  exposure  to  ultra-violet  rays,  hexahydrobenzalde- 
hyde  yields  carbon  monoxide,  cycZohexanc,  and  the 
dimeride  (ef.  Wallacli  and  Isaac,  A.,  1906,  i,  563). 

Condensation  of  hexahydrobenzaldehyde  with 
formaldehyde  in  presence  of  potassium  hydroxide 
affords  1  :  1-dimethylolcyclohexane,  m.  p.  95°,  b.  p. 
143 — 144°/10  mm.  Phenylacetaldehyde,  b.  p.  204 — 
208°  (cf.  Stobbe  and  Lippold,  A.,  1915,  i,  261),  does 
not  evolve  carbon  monoxide  under  the  influence  of 
ultra-violet  rays,  but  is  partly  converted  into  a 
yellow  oil,  b.  p.  220 — 305°,  and  a  brownish-red, 
viscous  residue.  Hydrocinnamaldehyde  is  also  prac¬ 
tically  unaffected  by  ultra-violet  light.  It  condenses 
with  formaldehyde  in  presence  of  potassium  hydroxide 
with  formation  of  ay-dihydroxy-$-benzyl-$-methylol- 
propane,  m.  p.  76°,  b.  p.  1S5 — 203°/4 — 5  mm.  (ef. 
Hosiius,  A.,  1893,  i,  617 ;  Koch  and  Zerner,  A.,  1901, 
i,  633).  F.  G.  Willson. 


Catalytic  reactions.  I.  Oxidation  of  anethole. 
R.  Horiuchi  and  S.  Uyeda  (J.  Chein.  Soc.  Japan, 
1924,  45,  203 — 209). — The  authors  have  used  nitrates 
of  mercury,  lead,  iron,  and  copper  in  the  oxidation 
of  anethole  to  anisaldehyde  (Labbe,  A.,  1900,  i,  177). 
When  1  part  of  anethole  is  heated  on  a  sand-bath 
with  2  parts  of  glacial  acetic  acid,  3-5  parts  of  nitric 
acid  (d  1T07),  and  0J  part  of  nitrate  of  mercury  or 
lead,  a  fairly  violent  reaction  occurs  at  88°  without 
evolution  of  nitrogen  peroxide ;  the  yield  of  anis¬ 
aldehyde  is  35 — 10%,  anisic  acid  3 — 5%,  and  recovered 
anethole  19 — 25%,  the  remainder  being  resinous 
substance.  The  salts  of  iron  and  copper  have  no 
catalytic  action.  In  these  reactions,  the  decom¬ 
position  of  nitric  acid  is  concluded  to  be  2HN03= 
H20+2N-f-50  through  the  reactions  :  2HN03= 

H„0+2N02+0 ;  HgN03+2N02=Hg(N03),+N0 ; 

Hg(N03)2=HgN03+N02+0;  N02=N+20",  and 
N0=N+0.  In  the  case  of  lead  nitrate,  the  presence  of 
an  unstable  Pb(N03)4  is  assumed,  which  may  be 
produced  when  nitrogen  peroxide  is  passed  into  nitric 
acid  containing  suspended  lead  peroxide  and  is  soluble 
in  water.  The  decomposition  of  nitric  acid  is  there¬ 
fore  the  same  as  in  the  case  of  mercurous  nitrate  : 
2HN03=H20+2N+50  through  4HN0„=2H,0+ 
4N02+20,  Pb(N03)2+4N02=Pb(N03)4+2NO, 

Pb(N03).=Pb(N03)2+2N02+20,  2N0=N,+20, 

and  2N02=N2+40.  K.  Kashima. 


Chloro-derivatives  of  m-hydroxybenzaldehyde. 
H.  H.  Hodgson  and  H.  G.  Beard  (J.C.S.,  1926, 
147 — 155;  cf.  Friedlander,  A.,  1915,  i,  593;  Krause, 
A.,  1899,  i,  281). — The  preparation  of  chloro-deriv¬ 
atives  of  m-hydroxybenzaldehyde  follows  similar 


lines  to  that  of  the  corresponding  bromo-derivatives 
(A.,  1925,  i,  674),  but  chlorination  takes  place  most 
readily  in  the  2-position.  The  2-monochloro-,  the 
2  :  6-dichloro-,  and  the  2:4:  6-trichloro-derivatives 
can  be  obtained  by  regulated  chlorination.  Mono- 
chlorination  of  m-hydroxybenzaldehyde  in  various 
solvents  yields  almost  completely  2-chloro-3-hydroxy- 
benzaldehyde,  m.  p.  139-5°,  identical  with  the  product 
obtained  in  the  usual  way  from  2-nitro-3-hydroxy- 
benzaldchyde  ( acetyl  derivative,  m.  p.  62°;  benzoyl 
derivative,  m.  p.  88°;  oxime ,  m.  p.  149°;  orange- 
red  p -nitrophenylhydrazone,  m.  p.  244 — 245°;  pale 
yellow  semicarbazone,  m.  p.  236 — 237°).  2 -Chloro- 

3-  methoxybenzoic  acid  has  m.  p.  160°.  i-Chloro-3- 
hydroxybenzaldehyde,  from  4-nitro-3-hydroxybenzalde- 
hyde,  has  m.  p.  121°  {oxime,  hydrated,  decomp. 
106 — 110°,  anhydrous,  m.  p.  126°;  violet-red  p -nitro¬ 
phenylhydrazone,  m.  p.  226—227°;  pale  yellow  semi¬ 
carbazone,  m.  p.  238 — 239°).  4-Chloro-3-methoxy- 
benzoic  acid  has  m.  p.  215 — 216°.  2-Chlorobenzalde- 
hyde  gives  on  nitration  2-chloro-5-nitrobenzaldehyde, 
m.  p.  78 — 79°  (cf.  Erdmann,  A.,  1893,  i,  160). 
2-Chloro-5-nitrobenzaldoximc  gives  on  reduction 
2-chloro-5-aminobenzaldoxime,  m.  p.  159 — 160°,  which 
by  hydrolysis,  diazotisation,  and  decomposition  of 
the  diazo-compound  gives  G-chloro-3-hydroxybenzalde- 
hyde,  m.  p.  111°  {oxime,  hydrated,  also  anhydrous, 
m.  p.  146 — 147°;  red  p-nitrophenylhydrazone,  m.  p. 
250—251° ;  pale  yellow  semicarbazone,  m.  p.  236°), 
identical  with  the  product  obtained  in  small  yield 
from  6-nitro-3-hydroxybenzaldehyde,  and  from  the 
monochlorination  of  m-hydroxybenzaldehyde.  2  :  6- 
Dichloro-3-hydroxybenzaldehyde,  obtained  by  direct 
chlorination  of  m-hydroxybenzaldehyde  or  of  the 
2-  or  6-chloro-derivatives,  has  m.  p.  140°  {oxime, 
m.  p.  174 — 175°,  orange-red  p-nitrophenylhydrazone , 
m.  p.  205 — 206°).  m-Hydroxybcnzaldehyde  also 
yielded  a  little  4  :  6-dichloro-3-hydroxybenzaldehyde 
(Friedlander,  loc.  cit.),  whilst  6-chloro-3-hydroxy- 
benzaldehyde  gave,  principally,  a  mixture  of  dichloro- 
derivatives,  m.  p.  120°,  which  defied  resolution. 

4- Chloro-3-hydroxybenzaldehyde  is  quantitatively 
chlorinated  to  2  :  A:-dichloro-3-hydroxybenzaldchyde, 
m.  p.  141°  [oxime,  m.  p.  188°;  orange-red  p-?u'<ro- 
phenxjlhydrazone,  m.  p.  277 — 278°  (decomp.)].  2:4:6- 
Trichloro-3-hydroxybenzaldehyde  (cf.  Krause,  loc. 
cit.)  separates  with  acetic  acid  of  crystallisation, 
which  is  lost  on  exposure  to  the  air,  m.  p.  114°  [yellow 
sodium  salt;  oxime,  m.  p.  174°;  yellow-orange 
■p-nitrophenylhydrazone,  m.  p.  272 — 273°  (decomp.)]. 
An  improved  method  of  preparing  the  methyl  ethers 
is  described.  6-Nitro-3-methoxybenzoic  acid  has  m.  p. 
255°  (Rieche,  A.,  1889,  1169,  gives  132—133°)  ( silver 
salt).  Nitration  of  m-methoxybenzaldehyde  yields 
the  2-  and  6-nitro-derivatives  only.  2-Chloro-3- 
methoxybenzaldehyde  has  m.  p.  56°  {oxime,  m.  p.  130-5° ; 
p-nitrophenylhydrazone,  m.  p.  226 — 227° ;  p-bromo- 
phenylhydrazone,  m.  p.  155 — 156°).  4,-Chloro-3- 
methoxybenzaldehyde  has  m.  p.  52°  {oxime,  m.  p.  98 — 
99° ;  p-nitrophenylhydrazone,  m.  p.  251° ;  p-bromo- 
phenylhydrazone,  m.  p.  134°).  ti-Chloro-3-methoxy- 
benzaldehyde  has  m.  p.  62°  {oxime,  m.  p.  101-5°; 
p-nitrophenylhydrazone,  m.  p.  229°;  p -bromophenyl- 
hydrazone,  m.  p.  100°).  6-Chloro-3-methoxybenzoic 
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acid  has  ra.  p.  170 — 171°  (cf.  Peratoner,  A.,  1898,  to  a  rigorous  purification  is  reduced  by  hydrogen 

i,  041).  2  :  6-Dichloro-‘3-melhoxybenzaldeIiyde  has  m.  p.  and  platinum,  yielding  ethylcycfohexane  and  cyclo- 

102°  (p -nitrophenylhydrazone,  m.  p.  214 — 215°) ;  hexylmethylcarbinol.  J.  W.  Baker. 

2  :  6-dichloro-3-methoxybenzoic  acid,  m.  p.  149-5° ; 

2  :  4-dichloro-3-77iethoxybenzaldehyde,  m.  p.  S2°  (p -nitro-  Preparation  of  1-hydrindone.  C.  Courtoy  and 
phenylhydrazone,  m.  p.  258 — 260°) :  2  : 4 -dichloro-  J.  Krolikowski  (Compt.  rend.,  1926,  182,  320 — 
'S-methoxybenzoic  acid,  m.  p.  103°.  2  :  4  :  6-Trichloro-  323;  cf.  Gabriel  and  Haussmann,  A.,  1S89,  1172; 
3-methoxybeiizaldahyde  has  m.  p.  76°,  and  2  :  4  :  6-tri-  Weissgerber,  A.,  1911,  i,  623). — 1-Chloroindanc  is 
ehloro-3-methoxybcnzoic  acid,  m.  p.  109°  (Zincke,  A.,  oxidised  in  90—95%  yield  to  1-hydrindone  when 
1891,  i,  708,  gives  m.  p.  90°).  H.  E.  F.  Notton.  treated  with  chromic  acid  at  55 — 57°.  Crude  indene 

may  be  advantageously  employed  for  the  preparation 
Refractometric  investigation  of  hexaliydro-  of  1-ehloroindane.  L.  F.  He  mutt. 

methylacetophenones  [hexahydrotolyl  methyl 

ketones].  S.  van  Woerden  (Rec.  trav.  chim.,  Behaviour  of  certain  hydrindones  towards 
1926,  45,  124—150). — The  view,  more  particularly  phenylhydrazine.  H.  Leuchs  and  G.  Kowalski 
that  of  Auwers,  that  the  molecular  refraction  and  (Ber.,  1925,  58,  [B],  2822 — 2S27 ;  cf.  A.,  1913,  i,  855; 
dispersion  of  a  compound  may  be  determined  by  the  1925,  i,  12S1). — 2-Benzyl -1-hydrindone  is  converted 
summation  of  additive  atomic  refractions,  is  attacked  by  an  excess  of  phenylhydrazine  into  the  compound 
by  the  author,  who  supports  the  alternative  view  of  C2SH25N3.  The  behaviour  of  other  hydrindones  with 
Eykman  that  the  value  of  atomic  refractions  is  this  reagent  has  been  examined.  1-Hydrindone 
dependent  on  the  constitution  of  the  molecule,  true  yields  only  the  corresponding  phenylhydrazone,  m.  p. 
comparison  being  made  only  between  compounds  134 — 135°  (in  an  evacuated  tube) ;  the  varying  m.  p. 
which,  with  close  agreement,  show  only  one  definite  recorded  in  the  literature  are  due  to  introduction  of 
constitutional  difference.  This  view  is  supported  by  impurity  during  recrystallisation  and  catalytically 
a  re-examination  of  the  data  obtained  by  Auwers  enhanced  decomposition  when  heated  in  open  tubes, 
(A.,  1912,  ii,  1013)  for  compounds  of  the  typo  PhRCX),  and  not  to  the  production  of  structural  or  geometrical 
in  which  R  is  an  alkyl  group  of  increasing  mol.  isomerides.  Transformation  could  not  be  effected 
wt.,  it  being  shown  that  as  the  alkyl  group  becomes  with  sulphur  dioxide  or  hydrogen  sulphide, 
larger  the  exaltation  diminishes  regularly,  except  for  o-Benzyleneindole,  C15H17N,  ra.  p.  254 — 255°  in  an 
a  slight  increase  from  ethyl  to  isopropyl ;  whilst  a  evacuated  tube,  in  contrast  to  the  substance  c22h1;n 
determination  of  the  value  of  [/?/,]„  for  each  CH2~  (from  the  compound  C28H25N3;  cf.  A.,  1925,  i,  1281), 
group  gives  values  which  are  below  the  normal  value  does  not  add  hydrogen  chloride  or  phenylhydrazine 
between  the  first  and  second,  and  second  and  third  at  150° ;  protracted  treatment  with  acetic  anhydride 
terms,  above  the  normal  value  between  the  third  affords  a  monoacetyl  derivative,  Cj-H^ON,  m.  p. 
and  fourth,  and  fourth  and  fifth,  and  normal  for  140°.  1-Hydrindoneoxime  is  converted  by  acetyl 
higher  members  of  the  series.  The  explanation  of  chloride  into  the  corresponding  acetate ;  isomerisation 
Auwers  (A.,  1915,  ii,  297)  of  the  observation  that  in  does  not  take  place.  2-Ethyl-\-hydrindone,  b.  p. 
the  methylacetophenones  (and  analogously  con-  144°/1S  mm.,  is  prepared  in  65 — 75%  yield  by  the 
stituted  benzene  derivatives)  position  isomerides  have  action  of  aluminium  chloride  on  (3-phenyl-a-ethyl- 
divergent  refractometric  values,  which  is  based  propionyl  chloride  in  the  presence  of  light  petroleum ; 
entirely  on  the  conjugated  system  of  double  linkings,  a  crystalline  trihydrate  is  described.  It  yields  a 
cannot  be  correct,  since  the  occurrence  of  double  link-  semicarbazone,  m.  p.  200 — 203°  (slight  decomp.),  a 
ings  in  the  ring  is  not  a  necessary  condition  for  the  non-crystalline  phenylhydrazone,  a  p -bromophenyl- 
production  of  differences  in  molecular  refraction  and  hydrazone,  m.  p.  82°,  and  2-bromo-'2-ethyl-l-hydrindone, 
dispersion  amongst  position  isomerides  of  exocyclic  m.  p.  45 — 46°.  The  oxime  could  not  bo  obtained, 
ketones.  This  is  supported  by  the  investigations  of  With  an  excess  of  phenylhydrazine  it  does  not 
Eykman  on  the  diiuethylcycZohexancs  (A.,  1912,  yield  a  compound  analogous  with  the  substance 

ii,  311)  and  the  investigations  of  the  author  on  ^'28^25^3 

hexahydroacetophenone  and  its  three  isomeric  methyl  Bis-a-hydrindone-2  :  2'-spiran  is  converted  by 
derivatives.  Detailed  refractometric  and  density  phenylhydrazine  at  130°  into  a  mixture  of  the  known 
data  are  tabulated,  which  show  that  the  values  for  bis  -  a  -  hydrindone  -2:2'-  spiranbisphenylhydrazone, 
CH2  are  greatest  in  the  p-position  and  smallest  in  in.  p.  200 — 201°  (decomp.)  (cf.  A.,  1912,  i,  179),  and 
the  o-position,  whilst  in  the  m-position  they  approxim-  an  isomeric  bisphenylhydrazone,  ra.  p.  222°;  in 
ate  closely  to  those  in  the  p-position.  The  ketones  addition,  the  phenylhydrazide  of  2-o-carboxybenzyl-l- 
were  prepared  in  accordance  with  the  general  scheme  :  hydrindone,  m.  p.  about  238°  (decomp.),  is  produced. 
C6H10R*OH  — y  CcH10R-Cl  — y  C6H10R-MgCl  — >  2-o-Carboxybcnzyl- 1-hydrindone  and  an  excess  of 
CGH10RMe-CH*OH  — y  CGH10R-CO-Me  (R=HorMe).  phenylhydrazine  at  130°  yield  the  phenylhydrazide 
‘&-Methyhjc\ohexyhnethylcarbinol,  b.  p.  89-5 — 94°/  and  the  bisphenylhydrazone,  m.  p.  222°,  in  about 
13  mm.,  has  not  been  previously  prepared,  and  the  equal  proportions. 

following  data  for  o-methylhexahydroacetophenone  In  an  addendum,  the  author  points  out  that 
have  not  been  previously  recorded :  d30'4  0-8972,  the  previous  description  of  ethyl  l-hydrindone-2- 
na  1-44419,  nD  1-44646,  np  1-45225,  ny  1-45708;  glyoxylate  (cf.  Leuchs  and  Kowalski,  this  vol.,  i,  66) 
d43'85  0-8866,  na  1-43872,  nD  1-44103,  np  1-44674,  and  several  of  its  derivatives  by  Ruhemann  had  been 
ny  1-45145.  Acetophenone  which  has  been  subjected  inadvertently  overlooked.  H.  Wren. 

u 


294 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Formation  of  2-phenyl-3-arylindones  from 
benzylidenephthalide ,  their  hydrolysis  to  a  new 
acid,  and  the  preparation  of  a  stereoisomeric 
benzylidenephthalide.  It.  Weiss  and  It.  Sauer- 
mahn  (Ber.,  1925,  58,  [B],  2736— 2740).—  Benzyl- 
idcnephthalide  dissolved  in  benzene  is  converted  by 
an  ethereal  solution  of  the  appropriate  Grignard 
reagent  into  2  :  3-diphenylindone,  m.  p.  153 — 155°, 

2- phenyl-3-o-tohylindone,  m.  p.  123 — 125°,  and  2-phenyl- 

3- a-?iaphthylindone,  m.  p.  183 — 185°;  attempts  to 
isolate  the  intermediately  formed  o-aryldeoxy- 
benzoins  were  unsuccessful. 

Benzylidenephthalide  is  converted  by  ammonia 
in  boiling  aqueous  alcoholic  solution  into  alio deoxy- 
benzoin-o -carboxyl ic  acid,  m.  p.  165°;  the  acid  is 
isomeric  with  that  obtained  by  the  action  of  alcoholic 
potassium  hydroxide  on  benzylidenephthalide.  The 
possible  formula)  of  these  acids  are 
CH2Ph-C0-C6H4^C02H 
and  the  two  cis-frans-isomeric  enolic  forms, 
CHPh:C(0H)-C?H4-C02H, 

but  it  is  not  yet  possible  to  assign  definite  constitutions 
to  the  individuals.  affoDeoxybenzoin-o-carboxylic 
acid  is  converted  by  acidification  of  its  solutions  in 
alkali  hydroxide,  or,  preferably,  by  treatment  of  a 
suspension  of  it  in  alcohol  with  hydrogen  chloride, 
into  alio  benzylidenephthalide,  m.  p.  185 — 187°,  isomeric 
with  benzylidenephthalide;  its  formation  suggests 
that  it  is  produced  from  an  enolic  form  of  deoxy- 
benzoin-o-carboxylic  acid.  It  is  not  hydrolysed 
by  alkali  hydroxide  and  does  not  react  with  mag¬ 
nesium  phenyl  bromide  or  magnesium  benzyl  chloride. 
Towards  bromine,  it  behaves  analogously  to  benzyl¬ 
idenephthalide,  yielding  al\obromobenzylidenephthalide , 
CjgHgOjBr,  m.  p.  211 — 212°.  With  nitrogen  tri - 

H-£-Ph  Ph-C-H 

(I-)  C6H4<g~>0  C«H4<co>°  CIL) 

oxide,  it  yields  the  compound,  C15H10O3N2,  m.  p. 
206—210°.  Benzylidene-  and  n/fobenzylidene- 
phthalides  are  probably  cis -Ira  ns-isomer  ides  (I)  and 
(II).  ^  H.  Wren. 

Reaction  of  acetyl  derivatives  of  organic  acids 
with  benzene  and  aluminium  chloride.  J. 
Cryer  (Trans.  Roy.  Soc.  Canada,  1925,  [iii],  19,  III, 
29). — -The  mixed  anhydride  of  benzoic  and  acetic 
acids  gives  an  almost  quantitative  yield  of  benzo- 
phenone,  but  very  little  acetophenone.  Acetyl- 
salicylic  acid,  phenyl  acetate,  and  ethyl  acetate  each 
react  to  give  acetophenone.  J.  S.  Carter. 

Preparation  of  5(?)-nitro-3-amino-6-hydroxy- 
acetophenone.  Farbw.  vorm.  Meister,  Lucius, 
USD  Bruninq.— See  B.,  1926,  85. 

Acetylnaphthols  [hydroxynaphthyl  methyl 
ketones].  II.  K.  Fries  and  K.  Schimmelschmidt 
(Ber.,  1925,  58,  [B],  2835—2845;  cf.  Fries,  A.,  1921, 
:,  423). — The  uncertainty  with  regard  to  the  con¬ 
stitution  of  the  compound  obtained  by  Witt  and 
Braun  (A.,  1915,  i,  414)  by  the  action  of  acetyl 
chloride  and  aluminium  chloride  on  nerolin  and 
regarded  by  them  as  2-hydroxy-3-naphthyl  methyl 
ketone  has  been  removed  by  synthesis  of  the  latter. 


The  synthetic  product  and  its  methyl  ether  differ 
completely  from  the  compounds  obtained  by  Witt 
and  Braun,  which  must  therefore  be  regarded  as 

2- hydroxy-a-naphthyl  methyl  ketone  (cf.  Fries,  loc. 
cit.). 

2-Methoxy-a-naphthyl  methyl  ketone,  m.  p.  58°, 
is  conveniently  obtained  by  the  action  of  acetyl 
chloride  and  aluminium  chloride  on  p-naphthyl 
methyl  ether ;  the  benzylidene  derivative,  m.  p.  139°, 
is  described.  2-Hydroxy-a-naphthyl  methyl  ketone 
affords  a  hydrazone,  m.  p.  130°,  which  is  converted 
by  concentrated  sulphuric  acid  into  3-methylA  :  5- 
benzoindazole,  m.  p.  216°,  identical  with  the  com¬ 
pound  described  as  3-methyl-(ip-naphthindazole  by 
Witt  and  Braun.  Methyl  2-methoxy-3-naphthoate, 
b.  p.  191°/15  mm.,  m.  p.  49°,  is  hydrolysed  to  the 
corresponding  colourless  acid,  which,  when  slowly 
distilled  under  atmospheric  pressure,  becomes 
isomerised  to  methyl  2-hydroxy-3-naphthoate,  m.  p. 
72°.  Potassium  2-methoxy-3-naphthoate  is  trans¬ 
formed  by  thionyl  chloride  in  the  presence  of  benzene 
into  2-methoxy-3-naphthoyl  chloride,  b.  p.  200°/17  mm., 
m.  p.  57°,  which,  with  zinc  methyl  iodide  dissolved 
in  toluene,  affords  2-methoxy -3-naphthyl  methyl  ketone, 
b.  p.  210 — 212°/20  mm.,  m.  p.  48°  ( benzylidene  deriv¬ 
ative,  m.  p.  121°).  Demethylation  of  2-methoxy- 

3- naphthyl  methyl  ketone  by  aluminium  chloride  in 
the  presence  of  benzene  affords  2-hydroxy -3-naphthyl 
methyl  ketone,  m.  p.  112°;  the  corresponding  sodium 
salt,  acetyl  derivative,  m.  p.  101°,  and  hydrazone, 
m.  p.  144°,  are  described. 

6-Bromo-2-methoxynaphthalene  is  conveniently 
prepared  by  bromination  of  (3-naphthol  to  1 :  6-di- 
bromo-|3-naphthol,  reduction  of  the  latter  with  tin 
and  hydrochloric  acid  in  the  presence  of  alcohol,  and 
methylation  of  the  6-bromo-p-naphthol  thus  pro¬ 
duced  with  methyl  sulphate  and  potassium  hydroxide. 
6-Bromo-2-methoxynaphthalene  is  converted  by  suc¬ 
cessive  treatment  with  magnesium  in  the  presence 
of  ether  (aided  by  periodical  addition  of  ethyl  bromide) 
and  carbon  dioxide  into  2-methoxy -tS-naphthoic  acid, 
m.  p.  209°  after  softening  at  190°  (corresponding 
chloride,  m.  p.  101° ;  amide,  m.  p.  216°).  The  chloride 
is  transformed  by  zinc  methyl  iodide  into  2 -methoxy- 
%-naphthyl  methyl  ketone,  m.  p.  105°,  which,  with 
aluminium  chloride  and  xylene,  affords  2-hydroxy- 
6-naphthyl  methyl  ketone,  m.  p.  172°,  identical  with 
the  compound  obtained  by  Witt  and  Braun  [loc.  cit.), 
by  heating  [1-naphthyl  acetate  with  zinc  chloride. 

l-Hydroxy-2-naphthyl  ethyl  ketone  is  converted 
by  hydrazine  hydrate  into  the  corresponding  ketazine, 
C26H2402N2,  m.  p.  232°  ( acetyl  derivative,  m.  p.  139°). 
It  is  converted  by  concentrated  sulphuric  acid 
into  the  azine  of  \-hydroxy-2-propionylnaphthaleneA- 
sulphonic  acid,  m.  p.  234 — 240°  (decomp.),  which  is 
hydrolysed  by  dilute  acids  to  \-hydroxy-2-propionyl- 
naphthalene-i-sulphonic  acid,  m.  p.  127°  (decomp.) 
(more  simply  obtained  by  sulphonation  of  1-hydroxy- 
2-naphthyl  ethyl  ketone).  i-Brorno-l -hydroxyl- 
naphthyl  ethyl  ketone,  m.  p.  97°,  and  4-bromo-l-hydroxy- 
2-naphthyl  a.-bromoethyl  ketone,  m.  p.  138°,  are  pre¬ 
pared  by  brominating  l-hydroxy-2-naphthyl  ethyl 
ketone  or  the  corresponding  4-sulphonic  acid. 
5-Bromo-3-keto-2-methyl-d> :  7 -benzocoumaran  has  m.  p. 
106°.  The  following  compounds  are  prepared  by 
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analogous  methods :  the  azines  of  l-hydroxy-2- 
naphthyl  methyl  ketone,  m.  p.  above  300°  (decomp.), 
and  of  the  corresponding  4-sulphonic  acid,  m.  p. 
233 — 236°  (decomp.)  after  darkening  at  120° ; 
1-hydroxy -2-aceUjlnaphthalene-^-sulphonic  acid,  m.  p. 
127°,  converted  by  bromine  in  glacial  acetic  acid 
solution  into  4-bromo-l-hydroxy-2-naphthyl  methyl 
ketone. 

2-Ethoxy-l-naphthyl  methyl  ketone,  m.  p.  61?,  is 
identical  with  the  compound  described  by  Witt  and 
Braun  as  2-ethoxy-3-naphthyl  methyl  ketone.  The 
following  compounds  are  incorrectly  described  in 
the  literature  as  derivatives  of  2-methoxy-3-naphthyl 
methyl  ketone  :  2-ethoxy -x-naphthyl  styryl  ketone, 
m.  p.  90° ;  2-ethoxy-a-naphthyl  p -melhoxyslyryl  ketone, 
m.  p.  102°;  2-ethoxy-l-naphthoylfor>nic  acid,  m.  p. 
162°;  2-ethoxy -1-naphthoic  acid,  m.  p.  147°. 

H.  Wren. 

Dioximes.  XXVIII.  G.  Ponzio  (Gazzetta, 
1925,  55,  698 — 705). — A  mixture  of  finely-powdered 
fi-phenylglyoxime  and  4Ar-nitric  acid  is  kept  for 
24  hrs.  in  the  cold  and  is  then  diluted  with  water. 
The  precipitate  so  obtained,  when  distilled  in  steam, 
gives  fi-phenylglyoxime  peroxide  (oximinophenyl- 
acetonitrile  oxide),  m.  p.  10S°.  Hot  nitric  acid 
(d  1-4)  oxidises  it  to  p-nitrobenzoic  acid.  At  120° 
in  a  sealed  tube,  concentrated  hydrochloric  acid 
has  no  effect;  no  structure  analogous  to  that  of  the 
hydrazoximes  (Ponzio,  A.,  189S,  i,  386)  can,  therefore, 
be  assigned  to  it.  Zinc  dust  and  acetic  acid  give  by 
reduction  p-phenylglyoxime.  Contrary  to  the  pre¬ 
cedent  of  Wieland  and  Semper  (A.,  1908,  i,  108), 
P-phenylglyoxime  peroxide  is  formulated 

CPh(:NOH)-C<?  or  CPh(:N0H)-C:N:0. 

From  its  close  relationship  with  this  compound, 
P-phenylglyoxime  is  thought  to  possess  an  amphi- 
structure.  Benzenediazonium  chloride  converts 
P-phenylglyoxime  into  a-benzildioxime ;  this  sub¬ 
stance,  moreover,  generally  resembles  the  p-glyoximes, 
and,  in  particular,  exhibits  the  feature  characteristic 
of  these  compounds  of  giving  a  complex  nickel  salt 
insoluble  in  dilute  acetic  acid.  Hence  a-benzildioxime 
is  also  believed  to  be  amphi  (Meisenheimer,  A.,  1922, 
i,  152).  By  the  action  of  p-methoxybenzenediazonium 
chloride,  p-phenylglyoxime  is  converted  into  a-p- 
methoxybenzildioxime,  which  is  therefore  also  amphi 
(cf.  Meisenheimer,  Lange,  and  Lamparter,  A.,  1925, 
i,  1073).  The  a-  differs  from  the  p-phenylglyoxime 
in  the  structure  of  the  oximino-groups. 

W.  E.  Ellis. 

Hydroxymethylene-ketones.  E.  Benary,  H. 
Meyer,  and  K.  Charisius. — See  this  vol.,  272. 

Reactions  of  the  ?ueso-hydroxyanthrones. 
M.  A.  Matthews  (J.C.S.,  1926,  236—245). — The 
action  of  acids  and  reducing  agents  on  10-hydroxy- 
anthrone  and  1-  and  4-chloro- 10-hydroxyanthrone 
is  described  and  the  mechanism  of  the  reactions 
discussed.  10-Hydroxyanthrone  is  reduced  by  zinc 
and  hydrochloric  acid  in  glacial  acetic  acid  to  dihydro- 
dianthranyl,  m.  p.  29S — 300°.  This  yields,  on  bromin- 
ation,  dibromodihydrodianlhranyl,  yellow,  m.  p.  above 


320°,  and  on  nitration  ( mono)nitrodihydrodianthranyl , 
yellow,  m.  p.  305°  (decomp.).  Nitration  of  dichloro- 
dihydrodianthranyl  (m.  p.  268°,  not  288°  as  previously 
stated,  J.C.S.,  1923, 123, 2549)  is  accompanied  by  oxid¬ 
ation,  giving  dichlorodinitrodianthranyl,  orange-red, 
m.  p.  above  330°.  10-Hydroxy-10-phenylanthrone 
is  similarly  reduced  to  diphenyldianthranyl.  Reduc¬ 
tion  of  dianthranol  under  various  conditions  yields 
anthracene,  anthrone,  and  dihydrodianthranyl. 
l-Chloro-9-anthranyl  acetate,  yellow,  m.  p.  110 — 112°, 
and  4-chloro-O-anthranyl  acetate,  m.  p.  124 — 126°,  are 
obtained  by  acetylating  the  corresponding  chloro- 
anthrones.  l-Chloro-10-bromoanthrone,  yellow,  m.  p. 
165°,  obtained  by  bromination  of  1  -chloroan throne, 
gives  on  boiling  with  aqueous  acetone,  l-chloro-10- 
hydroxyanthrone,  m.  p.  144 — 145°.  4-Chloro-10-hydr- 
oxyanthrone  from  4-chloro-10-bromoanthrone  has 
m.  p.  144 — 145°,  alone,  or  when  mixed  with  the 
preceding  compound.  10 -Chloroanthrone,  m.  p.  225° 
(decomp.),  prepared  by  the  action  of  hydrogen 
chloride  or  hydrochloric  acid  on  10-hydroxyanthrone, 
or  by  direct  chlorination  of  anthrone,  is  much  more 
stable  than  10-bromoanthrone.  With  pyridine,  it 
gives  lO-hydroxyanthranyl-0-pyridinium  chloride 
(i anthronylpyridinium  chloride),  m.  p.  204°  (decomp.). 
4  :  10-Dichloroanthrone,  m.  p.  127 — 128°,  is  prepared 
by  similar  methods,  but  the  action  of  hydrochloric 
acid  on  l-chloro-10-hydroxyanthrone  yields  only 
1-chloroanthraquinone  and  1-cliloroanthrone,  whilst 
chlorination  of  1-chloroanthrone  leads  to  4 : 4'- 
dichloro-9  :  9'-dianthrone.  Anthraquinol  is  best  pre¬ 
pared  by  boiling  10-hydroxyanthrone  with  water. 

H.  E.  F.  Notton. 

Mechanism  of  substitution  reactions  in  the 
aromatic  nucleus.  VI.  E.  de  B.  Barnett,  J.  W. 
Cook,  and  M.  A.  Matthews  (Rec.  trav.  chim.,  1926, 
45,  68 — 79). — The  investigations  on  the  behaviour  of 
1  : 5-dichloroanthracene  dihalides  towards  various 
reagents  (cf.  A.,  1925,  i,  1140)  have  been  extended 
to  the  1  :  8-dichloroanthracene  dihalides.  The  latter 
show  less  tendency  to  undergo  the  c is- type  of  reaction. 
Thermal  decomposition  of  the  anthracene  dihalides 
may  occur  by  loss  either  of  halogen  or  of  hydrogen 
halide,  but  conclusions  concerning  geometrical 
configuration  based  on  this  type  of  reaction  are  called 
into  doubt,  since  different  products  result  by  heating 
the  substance  alone  instead  of  in  an  inert  solvent, 
several  examples  being  given.  When  boiled  with 
aqueous  acetone  and  calcium  carbonate,  1  :  8-dichloro- 
anthracene  dibromide  may  yield  a  irans-dihydro- 
anthraquinol,  but  the  only  pure  product  isolated  is 
1:8:1':  S' -tetrachloro-0  :  9 ' -dianthrom  (I),  darkens  at 
280°,  m.  p.  310°,  which  is  the  sole  product  when  the 
dichloride  is  heated  with  moist  silver  oxide.  The 
action  of  alcoholic  potassium  hydroxide  on  1:8- 
dichloroanthracene  dichloride  and  dibromide  yields, 
respectively,  1:8:  10-trichloroanthracene,  and  1  :  8- 
dichloro-10-bromoanthracene,  m.  p.  202°.  Both  these 
compounds  on  treatment  with  chlorine  in  carbon 
tetrachloride  yield  1:8: 10-trichloroanthracene  di¬ 
chloride,  m.  p.  185 — 186°  (decomp.),  which  on  hydro¬ 
lysis  yields  1:8: 9 -trichloroanihrone,  m.  p.  155°, 
which,  in  turn,  heated  with  copper  powder,  gives  (I). 
This  on  reduction  yields  4 : 5-dichloro-0-anthrone, 
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m.  p.  198°.  The  action  of  ethyl,  ?! -butyl,  and  isoamyl 
alcohols,  and  of  sodium  acetate  in  glacial  acid  solution 
on  1  :  8-diehloroanthracene  dichloride  yields  1:8: 10- 
trichloroanthraeene  and  the  dianthrone  (I),  together 
with  products  which  are  difficult  to  purify,  but  are  prob¬ 
ably  1  :  S-dichloroanthranyl  alkyl  ether  and  acetate, 
respectively.  With  phenol,  1  :  S  :  10-trichloroanthr- 
acene  is  the  main  product  of  the  reaction.  Hydrolysis 
of  1  :  S  :  10-triehloroanthracene  dichloride  Math 
aqueous  acetone  and  calcium  carbonate  yields  1:8:9- 
triehloroanthrone,  whilst  with  alcohol,  sodium  acetate 
in  acetic  acid,  and  moist  silver  oxide,  the  products 
are  1  :  S-dichloro-9-cthoxyanthrone,  m.  p.  122°,  1  :  8- 
dichloro-9-acetoxya nthrone,  m.  p.  130°,  and  1  : 8- 
dichloro-9-hydroxyanthrone,  m.  p.  221 — 222°,  respect¬ 
ively.  On  treatment  with  diethylamine,  piperidine, 
or  quinoline,  1  :  8-dichloroanthracene  dichloride  and 
dibromide  yield,  respectively,  1:8:  10-trichloro- 
anthracene  and  1  :  8-diehloro-10-bromoanthraeene. 
Aniline  yields  1  :  8-dichloro-10-a7iilinoanthracene,  m.  p. 
213 — 215°,  dimethylaniline  yields  the  trihalogeno- 
anthracene,  together  with  1  :  8-dichloro-\Q-dimelhyl- 
aminophenylanthracene,  m.  p.  294 — 297°.  The  action 
of  organic  bases  on  1:8:  10-trichloroanthracene 
dichloride  depends  on  the  nature  of  the  base.  Piper¬ 
idine  yields  mainly  1  :  S-dichloro-Q-pijieriduioanthrone, 
m.  p.  186 — 18S°,  together  with  a  small  quantity  of 
1:8:  10-trichloroanthracene ;  but  with  diethylamine 
the  latter  is  the  main  product  of  the  reaction,  some 
1  :  §-dichloro-Q-diethylaminoanthrone,  in.  p.  113 — 114°, 
also  being  produced.  Dimethylaniline  yields  1  :  8  :  10- 
trichloroanthracene  and  1  : 8-dichloro- 10-dimethyl  - 
aminophenylanthracene ;  aniline  yields  the  dianthrone 
(I),  whilst  pyridine  in  the  presence  of  acetic  anhydride 
yields  1:8: 9-trichloroanthranylpyridinium  chloride, 
not  melting  below  300°.  J.  W.  Baker. 

Preparation  of  tetrabenzoylperylene.  H. 
Pereira,  and  Comp.  Nat.  de  Matieres  Colorantes. 
—See  B.,  1926,  86. 


p-Benzoquinone  dichloride.  0.  Dimroth,  H. 
Eber,  and  K.  Wehr  (Annalen,  1925,  446,  132 — 147). 
— The  isomerisation  of  p-benzoquinone  dichloride 
(I)  may  take  either  of  two  courses  : 
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By  the  action  of  acetic  anhydride  free  from  acetic 
acid,  containing  a  little  concentrated  sulphuric  acid, 
it  is  converted  in  3  days  at  65°  into  2  :  3-dichloro- 
quinol  diacetate,  m.  p.  121°,  hydrolysable  to  2:3- 
dichloroquinol  (II),  m.  p.  144°.  When  p-toluene- 
sulphonic  acid  is  used  as  catalyst  in  place  of  sulphuric 
acid,  the  product  is  2  :  5-dichloroquinol  diacetate, 
m.  p.  141°,  hydrolysable  to  2  :  5-dichloroquinol  (IV), 
m.  p.  166°.  p-Bcnzoquinone  dibromide  under  varied 
conditions  gives  only  2  :  5-  and  never  2  :  3-dibromo- 
quinol  diaeetate.  (3-Naphthaquinone  dichloride  and 


dibromide  give  2-chloro-  and  2-bromo-a-naphtha- 
quinoncs,  respectively,  corresponding  with  the  inter¬ 
mediate  stage  (III). 

cycZoHexa-l:  4-dione  (1 : 4-diketocycZohexane),  shown 
to  contain  no  enol  form  by  Meyer’s  bromine  titration 
method,  is  quickly  converted  by  acetic  anhydride 
and  sulphuric  acid  into  1:1:4:  4-tetra-acctoxycycZo- 
hexane,  m.  p.  107°,  subliming  at  200 — 220°  with 
partial  decomposition,  which  is  hydrolysed  to  the 
diketone  by  aqueous-alcoholic  hydrochloric  acid. 
Both  the  diketone  and  the  tetra-acetate  give  quinol 
diacetate,  m.  p.  122°,  when  warmed  with  acetic 
anhydride  and  sulphuric  acid,  the  latter  being  reduced 
to  sulphur  dioxide.  The  tetra-acetate  is  con¬ 
verted  by  acetic  anhydride  and  p-toluenesulphonic 
acid  at  50 — 60°  in  an  inert  atmosphere  into  2  :  3- 
or  2  :  5 -diliydroquinol  diacetate  (or  a  mixture  of  both), 
m.  p.  94—95°.  The  analogy  with  benzoquinone 
dichloride  suggests  that  a  tetra-acetate  may  be  formed 
during  the  conversion  of  (I)  into  (III)  and  (III)  into 
(IV). 

The  reduction  of  p-benzoquinone  dichloride  by 
chromous  chloride  in  a  hydrogen  atmosphere  gives 
quinol,  m.  p.  169°.  Stannous  chloride  and  hydro¬ 
chloric  acid  yield  2  :  3-dichloroquinoI  and  chloro- 
quinol,  m.  p.  104°.  Hydrogen  sulphide  is  without 
action  at  the  ordinary  temperature,  whilst  sulphur 
dioxide  at  0°  gives  chloroquinol.  With  potassium 
iodide  at  0°,  the  product  is  a  dichlorodihydroquinol , 
m.  p.  92°  (impure). 

p-Benzoquinone  dichloride  is  oxidised  by  perman¬ 
ganate  at  0°  to  isodichlorosuccinic  acid,  m.  p.  175°, 
i.e.,  the  racemic  form.  It  follows  that  the  dichloride 
is  a  (raws-compound.  No  cis-isomeride  could  be 
detected.  The  same  wodichlorosuccinic  acid  is 
obtained  by  the  oxidation  of  toluquinone  dichloride, 
of  methoxy-p-benzoquinone  dichloride,  or  of  acetamido- p- 
benzoquinone  dichloride,  m.  p.  91°.  Methoxy-p- 
benzoquinone,  m.  p.  144 — 145°,  is  dimorphic  and  is 
prepared  from  methoxyquinol,  m.  p.  8S — 88-5°, 
obtained  by  a  slight  modification  of  Dakin’s  method 
from  vanillin  (Proc.,  1909,  194).  These  results  show 
that  in  the  substituted  p-benzoquinones  addition 
of  chlorine  occurs  at  the  double  linking  remote 
from  the  substituent,  a  reaction  contrary  to  the 
theory  of  benzene  substitution  put  forward  by 
Boeseken  and  Holleman  (A.,  1923,  i,  664). 

C.  Hollins. 

Sulphonic  acids  of  the  arylamine  derivatives 
of  naphthaquinones.  A.  Wahl  and  R.  Lantz 
(Bull.  Soc.  chim.,  1925,  [iv],  37,  1628— 1637).— In 
oxidising  the  isomeride  of  1  -anilino-  p-naphthol-4- 
sulphonic  acid  (cf.  A.,  1925,  i,  910)  with  chromic 
acid  in  presence  of  aniline,  a  reddish-brown,  amorphous 
powder  is  obtained.  Evidence  is  adduced  to  show 
that  this  substance  is  4-anilino- 1  -phenylimino-  p- 
naphthaquinoncsulphonic  acid.  Direct  sulphonation 
of  2-anilino-4-phenylimino-a-naphthaquinone  yields 
both  a  mono-  and  a  di-sulphonic  acid,  whilst  in  the 
case  of  4-anilino-2-hydroxy-a-naphthaquinone  a 
monosulphonic  acid  is  formed,  the  entering  group 
taking  the  raeto-position  with  respect  to  the  anilino- 
group.  A  disulphonie  acid  was  also  prepared,  and, 
in  addition,  the  mono-  and  di-sulphonic  acids  of  2- 
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anilino-1  : 4-naphthaquinone.  These  derivatives 
exhibit  marked  tinctorial  power  towards  animal 
fibres,  but  do  not  appear  to  be  of  any  practical 
importance.  H.  J.  Evans. 

Constitution  of  naphthazarin.  0.  Dimroth  and 
F.  Ruck  (Annalen,  1925,  446,  123 — 131). — Since 
by  the  action  of  boroacetic  anhydride  a  bisdiacetoborate 
is  formed,  naphthazarin  must  contain  a  hydroxyl 
group  ortho  to  each  carbonyl  group  (see  following 
abstract),  i.e.,  it  is  5  :  8-dihydroxy-l  :  4-naphtha- 
quinone  (annexed  formula).  The  formulation 
accepted  heretofore  as  7  : 8-dihydroxy- 
OH  1  : 4-naphthaquinone  is  based  on  the 
/\/'\  Liebcrmann-Kostanecki  rule  for  mordant 
i  |  |  dyes,  to  which  there  are  now  numerous 

\//\//  exceptions,  and  on  the  formation  of  naphth- 
OH  U  azarin  from  8-tetranitronaphthalcne  (Will, 
A.,  1895,  i,  235,  668).  The  latter  is  now 
shown  to  be  1  :  4  :  5  :  8-tetranitronaphthalene. 

1  :  5-Dinitronaphthalene,  nitrated  by  the  method 
of  Beilstein  and  Kuhlbcrg  (A.,  1873,  1138 ;  Aguiar,  A., 
1872,  699)  with  mixed  acid,  gives  1:4:  5-trinitro- 
naphthalene  (“  y  ”),  m.  p.  148 — 149°,  which  by  further 
nitration  by  Will’s  method  ( loc .  cit.)  yields  1  :  4  :  5  :  7- 
(“  y  ”)-  and  1:4:5:  8-(“  8  ”)-tetranitronaphthalenes, 
separable  by  means  of  acetone.  Nitration  of  1:5- 
dinitronaphthalene  with  hot  nitric  acid  in  the  absence 
of  sulphuric  acid  gives  a  mixture  of  1:3:5-  and 
1:4: 5-trinitronaphthalenes,  with  a  very  small 
amount  of  an  isomeride,  m.  p.  136 — 137°,  and  a  minute 
quantity  of  a  substance,  m.  p.  210°.  1:3:  5-Tri- 
nitronaphthalene,  m.  p.  119-5°,  is  easily  separated 
from  the  mixture  in  the  form  of  its  compound, 
CioH506N3,CJOH80, 

m.  p.  146 — 148°,  with  fi-naphthol.  No  trace  of  Will’s 
1:2:  5-(“  8  ”)-trinitronaphthalene,  m.  p.  112 — 113°, 
is  formed,  but  a  mixture  of  1:3:5-  and  1:4:  5-tri- 
nitronaphthalenes  after  two  recrystallisations  from 
formic  acid  melts  constantly  at  110 — 112°.  8-Tetra- 
nitronaphthalene  is  formed  only  from  one  of  the 
trinitronaphthalenes,  viz.,  the  1:4:  5-isomeride,  and 
is  therefore  1:4:5:  8-tetranitronaphthalene. 

The  new  structure  for  naphthazarin  is  confirmed 
by  its  absorption  spectra  in  sulphuric  acid  and  in 
boroacetic  anhydride,  which  closely  resemble  those 
of  1  :  4-dihydroxyanthraquinone  derivatives. 

C.  Hollins. 

Boroacetic  anhydride  as  a  reagent.  II.  0. 
Dimroth  [with  R.  Schweizer,  R.  Rucht,  K.  Sag- 

STETTER,  J.  HeTZER,  H.  BeRNZOTT,  C.  B.AMBERGER, 
and  0.  RebmannI  (Annalen,  1925,  446,  97 — 122). — It 
has  already  been  shown  (Dimroth  and  Faust,  A., 
1922,  i,  155)  that,  whilst  (J-hydroxyanthraquinones 
react  with  boroacetic  anhydride  to  give  only  acetates, 
a-hydroxyanthraquinones  yield  diacetoboric  esters 
containing  most  probably  the  grouping  (I).  From  an 
examination  of  the  products  of  reaction  of  boroacetic 
anhydride  with  a  large  number  of  substances,  it  is 
now  found  that  boric  esters  are  formed  in  all  cases 
where  a  hydroxy-  or  an  amino -group  is  ortho  to  a 
carbonyl  group  or  to  other  groups  possessing  residual 
valency,  e.g.,  nitrogen  in  8-hydroxyquinoline.  The 
formation  of  boric  esters  is  accompanied  by  a 


deepening  of  the  colour  of  the  solution,  whilst  acetyl¬ 
ation  usually  lightens  the  colour. 
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Boroacetic  anhydride  (Pictet  and  Geleznov,  A., 
1903,  i,  601)  is  shown  to  be  the  diacetate  of  pyroboric 
acid,  B(OAc)2-OB(OAc)2.  It  begins  to  decompose  at 
146°,  melts  at  150 — 152°,  and  by  heating  in  a  vacuum 
at  150 — 156°  is  converted  into  metaboric  acetate, 
BO-OAc. 

The  following  compounds  are  acetylated  by  pyro¬ 
boric  acetate  in  acetic  anhydride  solution,  but  give 
no  boric  esters  :  2  :  3-dihydroxyanthraquinone, 

p-aminoanthraquinone,  2-  and  4-hydroxyxanthones, 
2-hydroxyphenanthraquinone  (acetate,  m.  p.  215°), 
2-aminophenanthraquinone  (acetyl  derivative,  m.  p. 
315°),  3-hydroxyphenanthraquinone  (acetate,  m.  p. 
199 — 200°),  4-aminophenanthraquinone  (acetyl  deriv¬ 
ative,  m.  p.  195°),  2-amino-3-hydroxyphenanthra- 
quinone,  m-  and  yj-hydroxybenzoic  acids  (acetates, 
m.  p.  127°  and  185°,  respectively). 

1:2:  3-Trihydroxyanthraquinone,  when  boiled  for 
a  short  time  with  a  solution  of  pyroboric  anhydride  in 
acetic  anhydride,  yields  the  diacctoborate  of  the 
diacetate  (II).  This  is  easily  decomposed  by  cold 
water  into  1 -hydroxy-2  :  3-diacetoxyanthraquinone, 
m.  p.  214°,  which  is  also  obtainable  by  partial  acetyl¬ 
ation  of  the  trihydroxyanthraquinone. 

1-Aminoanthraquinone  yields  a  “  boric  ester  ”  of 
similar  structure  (NH  in  place  of  the  a-oxygen  atom), 
which,  heated  in  a  vacuum  at  130 — 140°  at  the  tem¬ 
perature  of  boiling  xylene,  slowly  loses  acetic  anhydride 
to  give  the  “  metaboric  ester  ”  (1-anthraquinonylmeta- 
boramide),  Cj4H7O2-NH-BI0.  1  :  4 -B isdiacetobor- 
amidoanthraquinone  (“  diaminoanthraquinone  diboro- 
acetic  ester  ”)  is  more  stable  and  does  not  lose  acetic 
anhydride  when  heated.  The  1  : 5 -isomeride  is  also 
described.  From  1  : 8-diaminoanthraquinone  only 
the  diacetyl  derivative,  m.  p.  284°,  is  isolated,  but  the 
deepening  of  the  colour  indicates  that  “  boric  ester  ” 
formation  has  occurred.  The  “  bisdiacetoboric  ester  ” 
of  1 -amino-4-hydroxyanthraquinone  has  already  been 
described  by  Brass  and  Ziegler  (A.,  1925,  i,  686). 
Diaminoanthrarufin  (1  :  5-diamino-4  :  8-dihydroxy- 
anthraquinone)  gives  the  bisdiacetoborate  (III),  the 
structure  of  which  is  proved  by  its  ready  hydrolysis  to 
diacetamidoanthrarufin,  m.  p.  270°. 


AcNH 

(in.) 


NHAc  AcO 


B(OAc)2 


B(OAc), 
■\ 


(IV.) 


/\/\ 

UJ 
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0- 
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1 -Hydroxy  xanthone  gives  a  diacetoborate,  and 
1  :  8-dihydroxyxanthone  the  8-acetoxy-derivative  of 
this  (IV),  which  is  completely  hydrolysed  by  water. 

The  diacetoborate  from  1  : 4-dihydroxyphenanthra- 
quinone  gives  on  hydrolysis  a  monoacetate.  From 
I  :  4-aminohydroxyphenanthraquinone  an  acetylated 
diboroacetate  is  obtained.  Alizarin-yellow-A  (2:3:4- 
trihydroxybenzophenone)  gives  in  the  cold  the 
diacetoborate,  and,  on  keeping  or  warming,  the 
diacetoborate  of  2-hydroxy-3 : 4-diacetoxybcnzo- 
phenone;  hydrolysis  of  the  latter  yields  2  -hydroxy- 
3  :  i-diacetoxybenzophenone,  m.  p.  119°. 

Diacetoborates  from  2-acetyl-a-naphthol  and  the 
1  :  2-  and  3  :  2-isomerides,  from  2-benzoyl-a-naphthol, 
and  from  2  : 4-diacetyl- a-naphthol  are  described. 
1  :  8-Dihydroxy-p-naphthyl  methyl  ketone  gives  first 

yCMelO 

a  diacetoborate,  OH-C,nH5^  ,  and 

^0 - B(OAc)2 

after  several  days  a  green-brown  solution  of  acetylated 
diacetoborate,  from  which  by  hydrolysis  there  is 
obtained  8-acetoxy-2-acetyl-a-naphthol,  m.  p.  16S — 
169°  (cf.  Lange,  D.R.-P.  126199).  Lange’s  “  diacetyl 
derivative  ”  of  1  :  8-dihydroxy- (3-naphthyl  methyl 
ketone  has  this  m.  p.  and  is  the  monoacetyl  derivative ; 
it  is  obtainable  by  acetylation  at  0°.  The  true  diacetyl 
derivative,  prepared  by  acetylation  at  the  ordinary 
temperature,  has  m.  p.  146°.  The  diacetoborate  of 
8-acetoxy-2-acetyl-a-naphthol  is  prepared  readily 
from  the  monoacetyl  compound,  more  slowly  from  the 
diacetyl  compound. 

The  oily  S-acetoxyquinoline  (Skraup,  A.,  1883,  92), 
which  forms  with  water  a  crystalline  hydrate,  and  with 
50%  acetic  acid  a  compound,  AcO-CgHgILAcOH, 
m.  p.  59 — 60°,  crystallises  when  seeded  and  then  has 
m.  p.  55-5 — 56-5°.  It  gives  an  unusually  stable 
diacetoborate  (V). 

Salicylic  acid  (and  other  o-hydroxy-acids)  gives  a 
well-crystallised,  colourless  compound,  in  which  the 
molecular  ratios  of  salicylic  acid,  boric  acid,  and 
acetic  acid  are  1:1:1;  it  may  therefore  be 

^S-Lac  ”  [W^jB^OAc),. 

This,  when  heated  in  acetic  acid,  is  converted  into  boro- 

disalicylic  acid,  fC6H4<C^j_  B  H,  the  salts  of  which 

have  long  been  known  (Jahns,  Arch.  Pharm.,  1S78, 
212,  212;  Hermans,  A.,  1924,  i,  728;  cf.  D.R.-P. 
288333).  The  acid,  which  is  readily  prepared  from 
salicylic  acid  and  pyroboric  acetate  in  ether  or  benzene, 
is  at  once  hydrolysed  by  water.  C.  Hollins. 

Production  of  [anthraquinone]  dye  inter¬ 
mediates.  J.  Thomas,  and  Scottish  Dyes,  Ltd. — 
See  B.,  1926,  121. 

Isomeric  terpineols  and  resolution  of  a-ter- 
pineol  into  optical  antipodes.  V.  Paolini 
(Gazzetta,  1925,  55,  S04 — 811 ;  cf.  Fuller  and  Kenyon, 
A.,  1925,  i,  48). — Optically  inactive  a-terpineol,  m.  p. 
35°,  isolated  by  cooling  commercial  liquid  terpineol, 
may  be  resolved  into  its  optical  isomerides  by  the 
following  procedure.  Treatment  of  the  terpineol  in 
toluene  solution  with  metallic  potassium  yields  the 
potassium  derivative  which,  when  treated  with  the 


theoretical  quantity  of  phthalic  anhydride,  gives 
potassium  terpenyl  phthalate.  Addition  of  dilute 
sulphuric  acid  then  precipitates  the  terpenyl  hydrogen 
phthalate,  and  treatment  of  this  with  strychnine  yields 
a  crystalline  1- a- terpenyl  strychnine  phthalate,  m.  p. 
207°,  [a]D  —40-8°,  which  is  readily  converted  into 
crystalline  \-a.-terpinyl  hydrogen  phthalate.  Hydrolysis 
of  the  latter  gives  1-a -terpineol,  m.  p.  37 — 38°,  b.  p.  218° 
(corr.),  d15  0-935,  [a]D  —98-5°.  To  obtain  the  corre¬ 
sponding  d-compound,  the  mother-liquor  from  the 
Z-terpinyl  strychnine  phthalate  was  treated  with 
ammonia  solution  and  then  with  silver  nitrate,  the 
resulting  crystalline  d-a -lerpinyl  silver  phthalate  being 
then  converted  into  d-ot-terpinyl  hydrogen  phthalate, 
m.  p.  116°,  [a]D  +40-5°,  and  this  into  d-v.- terpineol, 
[a]D  +98-5°.  T.  H.  Pope. 

Isomeric  a-terpineols.  Active  terpineols  from 
active  pinenes.  V.  Paolini  (Gazzetta,  1925,  55, 
812 — 817). — The  fraction  of  commercial  oil  of  tur¬ 
pentine,  b.  p.  157 — 158°,  d15  0-80,  [a]D  — 35-5°,  when 
hydrated  by  either  alcoholic  sulphuric  acid  or  glacial 
acetic  acid  and  zinc  chloride,  yields  Z-a-terpineol, 
which  forms  with  strychnine  and  phthalic  acid  (see 
preceding  abstract)  a  compound,  m.  p.  207°;  hydro¬ 
lysis  of  this  yields  an  Z-a-terpineol,  [a ]D  —98-32°, 
identical  with  that  obtained  by  separation  of  the 
optical  antipodes  of  inactive  a-terpineol  (loc.  cit.). 
Similar  treatment  of  d-pinene,  [a]D  +29-5°,  results  in 
the  formation  of  a  terpineol,  the  strychnine  phthalate 
of  which,  m.  p.  207°,  yields  d-a-terpineol,  [a]D  +95-0°, 
on  hydrolysis.  T.  H.  Pope. 

Isomeric  carvomenthols  from  carvacrol.  V. 
Paolini  (Gazzetta,  1925, 55, 818 — 824). — The  mixture 
of  inactive  a-  and  p-carvomenthols  (hexahydro- 
carvacrols)  prepared  by  Sabatier’s  method  by  Brunei 
(A.,  1906,  i,  81)  may  be  resolved  into  its  components 
by  the  author’s  cold  esterification  method,  the 
hydrogen  phthalate  of  the  a-isomeride  being  readily 
soluble  and  that  of  the  (3-isomeride  almost  insoluble  in 
light  petroleum.  Each  of  the  two  may  then  be 
resolved  into  the  two  optical  antipodes  via  the 
carvomenthyl  strychnine  phthalates  (cf.  preceding 
abstracts). 

(3- Carvomenthyl  hydrogen  phthalate, 
CO2H-CeH4-CO2-C10H19, 

has  m.  p.  125° ;  (3- carvomenthyl  strychnine  phthalate, 
m.  p.  148°,  [a]D  (in  alcohol)  — 14-72°;  1  -^-carvomenthyl 
hydrogen  phthalate,  m.  p.  125°,  [a]D  (in  methyl  alcohol) 
—  3-70°;  l-fi-carvomenthol,  an  oily  liquid,  b.  p.  218°, 
d15  0-9082,  n„  1-4610,  [a]D  —1-81°;  d- ft- carvomenthyl 
hydrogen  phthalate,  m.  p.  125°,  [a]D  -f  3-77°;  d-P-cara>- 
menthol,  b.  p.  218°,  d15  0-9081,  nf,  1-461,  [a]D  +1-79°. 

a- Carvomenthyl  hydrogen  phthalate  is  syrupy,  but 
a -carvomenthyl  silver  phthalate  has  m.  p.  225°.  The 
strychnine  phthalates  are  difficult  to  separate,  and  the 
two  a-carvomenthols  were  obtained  only  in  an  impure 
condition,  the  Z-isomeride  having  [a]D  — 2-70°  and  the 
d-isomeride,  [a]D  +2-20°.  T.  H.  Pope. 

Caryopliyllene  series.  I.  G.  G.  Henderson, 
J.  M.  Robertson,  and  C.  A.  Kerr  (J.C.S.,  1926,  62 — 
70). — Caryophyllene  alcohol,  m.  p.  94 — 96°,  prepared 
by  hydrating  p- caryophyllene  with  sulphuric  and 
acetic  acids  (cf.  Wallach  and  Walker,  A.,  1893,  i,  101), 
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is  stable  towards  hydrogen  peroxide  and  potassium 
permanganate,  and  behaves  towards  bromine  as  a 
saturated  substance,  whence  it  is  concluded  that  the 
hydrating  agents  have  induced  ring  closure,  giving  rise 
to  a  tricyclic  structure;  this  view  is  confirmed  by 
the  fact  that  the  alcohol  can  be  formed  by  the  agency 
of  formic  acid,  as  also  by  its  conversion  into  clovene. 
Its  tricyclic  nature  is  also  indicated  by  the  physical 
properties  of  the  formate,  viz.,  d\  1-024,  n\,  1-4998,  and 
acetate,  df  1-003,  wg  1-4919.  The  treatment  of 
P-caryophyllene  with  sulphuric  and  acetic  acids  also 
yields  an  unsaturated  hydrocarbon,  CjgH^,,  b.  p.  110 — 
114°/9  mm.,  dj°  0-9263,  nf  1-5010,  [<*]£*  -19-56°.  To 
synthesise  dicyelic  hydroxy- derivatives  of  caryo- 
phyllene,  caryophyllene  dihydrochloride,  m.  p.  69°, 
[a]i*  in  ethyl  alcohol  +67°  (prepared  in  dry  ether  at 
0°),  is  treated  with  acetic  acid  and  silver  acetate,  when 
the  product,  on  hydrolysis  with  potassium  hydroxide, 
yields  an  unsaturated,  probably  tertiary,  alcohol, 
C15H25-OH,  b.  p.  142— 150°/10  mm.,  df  0-9632,  n); 
1-5015  ( dibromide  prepared),  for  which  the  name 
caryophyllol  is  proposed,  together  with  a  saturated, 
stable  glycol,  C15H20(OH)2,  m.  p.  173°.  Caryo¬ 
phyllene  chloride,  m.  p.  63°  (Wallach  and  Walker, 
loc.  cit.),  is  regarded  as  tricyclic  because  it  is  unchanged 
by  heating  with  alcoholic  sodium  ethoxide  or  quinol¬ 
ine  ;  by  sodium  acetate  in  acetic  acid  it  is  converted 
into  caryophyllene  acetate,  b.  p.  149 — 152°/10  mm., 
m.  p.  40°.  By  treating  caryophyllene  dissolved  in 
acetone  with  ehlorocarbamide  in  presence  of  acetic 
acid  and  water,  the  (impure)  dichlorohydrin  of  caryo¬ 
phyllene  is  obtained  as  an  oil,  which  with  acetic 
anhydride  is  converted  into  its  (impure)  monoacetate, 
b.  p.  190 — 200°;  on  distilling  this  in  a  vacuum,  it 
gives  a  saturated  compound,  C1BH24OCl2,  b.  p.  125 — 
140°/1  mm.  (the  anhydride  of  the  dichlorohydrin?), 
the  chlorine  of  which  is  not  easily  replaced. 

F.  M.  Hamer. 

Oxidation  of  sesquiterpenes  with,  chromyl 
chloride  and  chromic  acid.  D.  T.  Gibson,  J.  M. 
Robertson,  and  J.  Sword  (J.C.S.,  1926,  164 — 167 ; 
cf.  ibid.,  1922,  121,  2717;  1924,  125,  107).— The 
action  of  chromyl  chloride  in  carbon  tetrachloride 
solution  on  cadinene,  p-caryophyllene,  and  cedrene, 
gives  additive  compounds,  CjgH^^-SCrOjjCl;,,  consisting 
presumably  of  C^H^CrOaCla,  contaminated  with 
C16H^,3Cr02Cl2,  or  perhaps  C15H22,2Cr02Cl.  None 
of  these  additive  compounds,  nor  the  chromyl 
chloride  additive  product  of  toluene,  is  acted  on  by 
dry  ether  (cf.  fitard,  A.,  1881,  581).  The  additive 
compound  from  p-caryophyllene  on  decomposition 
with  water  yields  a  ketone,  C^H^O,  b.  p.  100 — 110°/ 
0-5  mm.  ( semicarbazone ,  m.  p.  234°),  an  unsaturated 
ketone,  C15H20O2,  b.  p.  118°/1  mm.,  caryophyllene 
alcohol,  and  some  chlorinated  oxidation  products, 
which  are  removed  by  prolonged  treatment  with  zinc 
dust  in  alcoholic  solution.  Decomposition  of  the 
additive  compound  of  cedrene  gives  a  compound, 
CjgH^O,  b.  p.  9370-15  mm.,  n15  1-5462  (amorphous 
semicarbazone  formed),  which  is  probably  a  ketone, 
together  with  chlorinated  products,  whilst  decom¬ 
position  of  that  from  cadinene  yields  a  small  amount 
of  acid,  together  with  a  neutral  product.  Oxidation 
of  cadinene  with  potassium  dichromatc  and  sulphuric 


acid  gives  acid  products,  whilst  oxidation  with 
chromic  anhydride  in  acetic  acid  yields  also  an 
unsaturated  compound,  b.  p.  180 — 196°/12 

mm.,  nff  1-5095,  which  polymerises  on  treatment  with 
sodium.  F.  M.  Hamer. 

Higher  terpene  compounds.  XXVII.  Azulene. 
L.  Ruzicka  and  E.  A.  Rudolph  (Helv.  Chim.  Acta, 
1926,  9,  118 — 140). — A  comparison  of  the  physical 
constants  and  of  the  m.  p.  of  the  picrates  and  styph- 
nates  of  the  isomeric  blue  hydrocarbons,  C15H1S 
(azulenes),  obtained  from  various  essential  oils,  and  of 
their  reduction  products,  has  been  made  with  a  view 
to  elucidate  the  structure  of  these  hydrocarbons. 
The  blue  hydrocarbons  obtained  from  oil  of  milfoil 
(cf.  Kremers,  A.,  1923,  i,  454)  or  from  camomile  oil, 
are  identical,  and  for  these  the  name  chamazulene 
(df  0-9883  and  0-9881,  respectively,  from  the  two 
sources;  picrate,  m.  p.  115°;  styphnate,  m.  p.  95°) 
is  suggested.  A  second  isomeride,  guaiazulene  (df 
0-9743;  picrate,  m.  p.  122°;  styphnate,  m.  p.  105°), 
is  similarly  obtained  from  the  sesquiterpene  guaienc 
(obtained  by  the  action  of  formic  acid  on  guaiacol; 
cf.  Ruzicka,  Pontalti,  and  Balas,  A.,  1923,  i,  1217); 
whilst  from  Eucalyptus  globulus  oil,  a  third  isomeride, 
eucazulene,  is  obtained,  but  was  not  investigated. 
Chamazulene  is  unattacked  by  formic  acid  at  low 
temperatures,  but  on  heating  it  polymerises  to  an 
amorphous  product.  Oxidation  with  potassium 
permanganate,  in  contradiction  to  the  results  of 
Kremers  {loc.  cit.),  yields  no  trace  either  of  acetone  or 
of  methyiphthalic  acid,  the  sole  products  being  the 
lower  fatty  acids  and  carbon  dioxide.  Reduction  of 
chamazulene  with  sodium  and  moist  ether  (or  alcohol) 
yields  only  amorphous  products  (cf.  Sherndal,  A., 
1915,  i,  702;  Kremers,  loc.  cit.),  but  when  amyl 
alcohol  is  used,  the  product  is  hexahydroazulene, 
CjjH^,  b.  p.  118— 124°/11  mm.,  df  0-9177,  nf 
1-5200,  the  physical  constants  of  which  show  it  to 
possess  a  structure  similar  to  that  of  the  sesqui¬ 
terpenes.  Oxidation  of  the  hexahydro-derivative 
yields  no  products  which  could  be  characterised, 
whilst  dehydrogenation  with  sulphur  at  1S0°  re-forms 
the  original  azulene.  Catalytic  reduction  of  cham¬ 
azulene  with  colloidal  platinum  in  acetic  acid  solution 
yields  octahydrochamazulene,  b.  p.  119°/11  mm., 
df  0-8932,  nf,  1-4856,  which  on  dehydrogenation 
also  yields  the  original  chamazulene.  Similarly,  the 
catalytic  reduction  of  guaiazulene  yields  the  octahydro- 
derivative,  b.  p.  123— 125°/11  mm.,  df  0-8872,  nf 
1-4834,  which  similarly  re-forms  guaiazulene  on 
dehydrogenation  with  sulphur.  Mild  catalytic  reduc¬ 
tion  of  guaiene  yields  the  diAydro-compound,  b.  p. 
124 — 125°/15  mm.,  df  0-8955,  nf  1-4894;  energetic 
reduction  yields  the  tetrahydro-derivative  (cf. 
Semmler  and  Mayer,  A.,  1912,  i,  479).  On  dehydro¬ 
genation,  dihydroguaiazulene  also  yields  guaiazulene. 
The  molecular  refraction  values  of  all  these  reduction 
derivatives  correspond  with  a  dicyclic  sesquiterpene 
structure,  and  the  authors  conclude  that  the  colour 
of  the  azulenes  is  conditioned  by  a  particular  (as  yet 
unknown)  grouping  of  five  double  linkings  in  a 
dicyclic  structure  which  corresponds  closely,  if  it  is 
not  identical,  with  the  sesquiterpene  skeleton,  and 
contains  no  aromatic  ring  (cf.  Kremers,  loc.  cit.). 
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The  ring  structure,  per  sc,  is  not  responsible  for  the 
colour,  but  serves  as  a  skeleton  in  which  occurs  the 
facile  rearrangement  of  the  double  linkings,  in 
which  cause  lies  the  difference  between  the  isomeric 
azulcncs. 

The  ultra-violet  absorption  spectra  of  chamazulene 
and  guaiazulene  have  been  determined  and  found  to 
be  identical,  in  spite  of  the  fact  that  the  two  hydro¬ 
carbons  are  isomeric  and  not  identical,  and  hence 
conclusions  based  on  the  similarity  of  absorption 
spectra  (cf.  Herzenberg  and  Ruhemann,  B.,  1926,  42) 
are  invalid.  J.  W.  Baker. 


Benzo-1  :  4-pyrones  [chromones].  G.  Wittig 
[with  F.  Bangert  and  H.  E.  Richter]  (Annalen, 
1925, 446,  155—204). — The  action  of  acetic  anhydride 
and  sodium  acetate  on  [3-  diketones  of  the  type  of 
o-hydroxybenzoylacetone  (o-acetoacetylphenol)  pro¬ 
vides  a  general  method  for  the  synthesis  of  2-acctyl- 
benzo-1  : 4-pyrones  (cf.  Wittig,  A.,  1924,  i,  412). 
2-Methylbcnzo-l  :  4-pyrones  are  obtained  in  small 
amount  as  by-products.  Since  3-acctoacctyl-p-cresol, 
heated  with  propionic  anhydride  and  sodium  pro¬ 
pionate,  gives  3-propionyl-2  :  6-dimcthylbenzo-l  :  4- 
pyrone,  the  mechanism  of  the  reaction  is  probably  : 


c7h6<( 


COCHyCOMe. 

OH 


6^O-CMe-0H 


p  JT  cCOCH 


o-coEt  y 

cvH6<0_^Me-0-C0Et " 


EtCO-O 

C7H6<f 


O-CMe- 


c7hg< 


COC-COEt 
0 — CMe 


This  is  confirmed  by  the  formation  of  the  acetate 
of  6-chloro-2-hydroxy-S-acetyl-2  :  3  :  3-trimethyl- 
chromanone  (I)  by  the  action  of  acetic  anhydride  and 
sodium  acetate  on  4-chloro-2-wobutyrylphenol. 


CO 

Cl^5\/4^CMe2 

^i^/CMe-OAc 

Ac  0 

(I.) 


CMe 

O^CH 


CH 

C0/%CMe 
0 

(in.) 


The  synthesis  is  applicable  to  all  phenols  with¬ 
out  exception,  those  with  unsaturated  substituents 
(Cl,  NO,,  OH)  reacting  most  rapidly  and  giving  a 
smaller  proportion  of  coumarin  by-product. 

o-Hydroxybenzoytacetone  ( o-acetoacelylphenol ),  m.  p. 
90-5 — 91-5°,  results  in  65%  yield  from  the  action  of 
sodium  and  ethyl  acetate  on  o-acetylphenol.  It  is 
converted  quantitatively  by  concentrated  sulphuric 
acid  or  by  glacial  acetic  acid  containing  a  few  drops 
of  mineral  acid  into  2-methylbenzo-l  :  4-pyrone. 
With  hot  acetic  anhydride  and  sodium  acetate,  it 
gives  in  2  min.  3-acetyl-2-methylbenzo-l  :  4-pyrone, 
m.  p.  88-5 — S9-5°  (85%  yield),  which  may  be  hydro¬ 
lysed  by  aqueous  sodium  hydroxide  to  2-methylbenzo- 
1  :  4-pyrone. 

3-Acetoacetyl-2-cresol,  m.  p.  85 — 86°,  prepared  from 
3-acetyl-2-cresol,  ethyl  acetate,  and  sodium,  similarly 
gives  2  :  8-dimethylbenzo-l  :  4-pyrone,  m.  p.  Ill — 


112°;  4-acetoacetyl-3-cresol,  m.  p.  70 — 77°,  from 
4-acetyl-3-cresol,  gives  2  :  7-dimethylbemo-l  :  4-pi/rone, 
m.  p.  97-5— 98-5°,  b.  p.  .192— 193°/15  mm.,  and 
3-acetyl-2  :  7 -dimethylbenzo-l  :  4-pyrone,  m.  p.  107-5 — - 
108-5°.  The  position  of  the  acetyl  group  in  4-acetyl- 

3- cresol  is  proved  by  hydrolysis  of  the  2  :  7-dimethyl- 
benzo-1 :  4-pyrone  to  4-methylsalicylic  acid.  3-/1  celyl- 
2  :  6-dimethylbenzo-l  :  4-pyrone,  m.  p.  114-5 — 115-5°, 
from  3-acetoacetyl-p-crcsol,  and  3-acelyl-2  :  5  :  7- 
lrimethylbenzo-1  : 4-pyrone,  in.  p.  112 — 113°,  from 

4- acetoacetyl-m-5-xylenol,  m.  p.  116 — 117°,  which 
is  also  readily  converted  into  2:5:7 -  trimethyl  - 
benzo-1  : 4-pyronc,  arc  described.  2-Acetyl-l- 
naphthol  condenses  with  ethyl  acetate  and  sodium 
to  give  2-aceloacelyl-l-naphtkol,  m.  p.  110-5 — 111-5°, 
from  which  2-melhyl-afi-napMha-l  :  4-pyrone  (11), 
m.  p.  174 — 174-5°,  and  the  corresponding  3-acetyl 
derivative,  m.  p.  143 — 144°,  are  obtained  in  quantit¬ 
ative  yield.  In  a  similar  manner,  l-acetoacetyl-2- 
naphlkol,  m.  p.  152°  (decomp.),  gives  3-methyl-j3a- 
naphtha-1  :  4-pyrone  (III),  m.  p.  164°,  and  its  3-acetyl 
derivative,  m.  p.  156 — 157°. 

Further  details  are  given  of  the  synthesis  of  benzo- 
1  :  4-pyrones  and  coumarins  by  the  action  of  acetic 
anhydride  and  sodium  acetate  on  o-acetylplienols 
(Wittig,  A.,  1924,  i,  412).  3-Acetyl-2  :  6-dimethyl- 
benzo-1  : 4-pyrone  (from  3-acetyl-p-cresol)  is  isolated 
as  a  mixture  of  mono-oxime,  m.  p.  100 — 100-5°,  and 
dioxime,  m.  p.  222 — 224°  (easily  separated  by  crystal¬ 
lisation  from  benzene),  formed  in  the  presence  of 
acetic  acid  (2  :  6-dimethylbenzo-l  :  4-pyrone  is  oxim- 
ated  only  in  alkaline  solution) ;  the  residue,  treated 
in  ethereal  solution  with  hydrogen  chloride,  gives 
the  oxonium  chloride  of  2  :  6-dimethylbenzo-l  :  4- 
pyrone,  and  4  :  6-dimethylcoumarin  is  obtained  on 
evaporation  of  the  ether.  The  yields  of  the  products 
in  this  example  are  50%,  14%,  and  24%,  respectively. 
In  other  cases,  the  reaction  product  is  hydrolysed 
with  2W-sodium  hydroxide  to  convert  acetylbenzo- 

1  :  4-pyrones  into  benzo-1  : 4-pyroncs,  which  are 
isolated  as  oxonium  chlorides.  2-Aeetylphenol  (o- 
hydroxyacetophcnone)  gives  a  little  3-acetyl-2- 
methylbenzo-1  : 4-pyrone  directly  on  distillation  of 
the  product  in  a  vacuum,  but  as  2-methylbenzo-l  :  4- 
pyrone  gives  no  solid  oxonium  chloride,  the  sodium 
ethoxide  method  ( loc .  cit.)  is  used  for  the  main 
separation.  The  following  products,  in  addition  to 
those  already  mentioned  (loc.  cit.),  are  described  : 

2  :  8-Dimethylbenzo-l  :  4-pyrone  and  4  :  8-dimethyl- 
coumarin,  m.  p.  112 — 113°  (from  3-aeetyl-o-cresol) ; 
2  :  7-dimethylbenzo-l  :  4-pyrone  and  4  :  7-dimethyl- 
coumarin,  m.  p.  132°  (from  4-acetyl-m-cresol) ;  2  :  5  :  7- 
trimethylbenzo-1  :  4-pyrone  [ hydrochloride ,  m.  p.  152° 
(decomp.)]  and  3-acetyl-2  :  5  :  7-trimethylbenzo-l  :  4- 
pyrone  (from  4-acetyl-wi-5-xylenol ;  no  trimethyl- 
coumarin  is  formed);  3-acetyl-2-methyl-aj3-naphtha- 
1  :  4-pyrone  (the  only  product  isolable  from  2-acetyl-l- 
naphthol);  3-methyl-p<x-naphtha-l  :  4-pyrone  and  its 
3-acetyl  derivative  (from  l-acetyl-2-naphthol). 

The  acetate  of  y>-nitrophenol  decomposes  when 
treated  with  aluminium  chloride,  but  6-?u*ro-2- 
acehylphenol  (3-nitro-2-hydroxyacetophenone),  m.  p. 
98-5 — 99-5°,  is  obtained  in  10%  yield  by  nitration 
of  o-acetylphenol.  b-Nitro-3-acetyl-’p-cresol,  m.  p. 
130 — 130-5°,  prepared  from  3-acetyl-y>-eresol  (yield 
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77%),  is  converted  by  acetic  anhydride  and  sodium 
acetate  into  8-nitro-3-acetyl-2  :  6-dimeihylbenzo-\  :  4- 
pyrone,  m.  p.  146-5 — 147-5°.  5  :  l-Dinitro-3-acetyl- 

p -cresol,  m.  p.  147 — 147-5°,  is  obtained  by  further 
nitration  or  from  3-acetyl-p-cresol.  2-Acetylquinol 
(2  :  5-dihydro xyacetophenone),  in.  p.  197-5 — 19S-5°, 
from  quinol  diacetate  and  aluminium  chloride,  gives 
with  acetyl  chloride  a  diacetate,  which  is  converted 
by  acetic  anhydride  and  sodium  acetate  into  6 -acetoxy- 

3- acetyl-2-methylbenzo-\  :  4-pyrone,  m.  p.  120 — 121°. 
G-Hydroxy-3-acetyl-2-methylbenzo-\  :  4-pyrone,  m.  p. 
215 — 216°,  and  6-hydro  xy-2-methylbenzo-l  :  4- 
pyrone,  m.  p.  241 — 242°,  are  obtained  by  hydrolysis. 
4  :  6-Diacetylresoreinol,  m.  p.  177 — 178°,  gives  only 
tarry  products ;  it  docs  not  condense  with  ethyl 
acetate  and  sodium.  7-Acetoxy-2-methylbenzo-l  :  4- 
pyrone  is  converted  by  aluminium  chloride  at  50 — 
120°  into  l-hydroxy-8-aceiyl-2-methylbenzo-\  :  4-pyrone, 
m.  p.  186 — 187°,  which  is  hydrolysed  by  alcoholic 
sodium  ethoxide  to  2  : 4 -diacetylresorcinol,  m.  p. 
88 — 89°,  and  gives,  by  treatment  with  acetic  anhydride 
and  sodium  acetate,  3-acetyl-2  :  6-dimethylbenzodi- 
1  :  4-pyrone,  m.  p.  210 — 211°, 

CMe-O-CiCH-CHi^-CO-CH 

CAc-C0-C==C-0-CMe' 

The  reaction  is  further  extended  to  higher  o-acyl- 
phenols.  p -Chlorophenyl  propionate,  b.  p.  234 — 236°, 
is  converted  by  aluminium  chloride  into  4- chloro-2 - 
propionylphenol,  m.  p.  56-5 — 57-5°,  from  which  the 
propionate,  b.  p.  170°/14  mm.,  is  prepared  by  the 
action  of  propionyl  chloride  and  calcium  chloride. 
The  phenol  or  its  propionate  reacts  with  acetic 
anhydride  and  sodium  acetate  to  give  6-chloro-2  :  3- 
dimethylbenzo-1  :  4-pyrone,  m.  p.  106 — 107°;  with 
propionic  anhydride  and  sodium  propionate  to  give 
6-chloro-3-methyl-2-ethylbenzo-l  :  4-pyrone,  m.  p.  66 — - 
67°;  and  with  chloroacetyl  chloride  and  sodium 
chloroacetate  to  give  G-chloro-3-methyl-2-chloromethyl- 
benzo-1  :  4 -pyrone,-  m.  p.  125-5 — 126-5°.  3  :  6-Di- 
methylflavone,  m.  p.  93°,  is  obtained  from  3-propionyl- 
p-c resol,  benzoic  anhydride,  and  sodium  benzoate. 

4- Chloro-2-butyrylphenol  (5-chloro-2-hydroxybutyro- 
phenone),  m.  p.  49 — 50°,  prepared  from  p-chlorophenyl 
butyrate,  b.  p.  249 — 251°,  condenses  with  acetic 
anhydride  and  sodium  acetate  to  give  G-chloro- 2- 
methyl-3-ethylbenzo-\  :  4-pyrone,  m.  p.  103 — 104°. 
G-Methyl-3-ethyljlavone,  m.  p.  73 — 74°,  6 -methyl-3 - 
n-propylflavone,  m.  p.  77 — 78°,  and  G-methyl-3-iso- 
propyljlavone,  m.  p.  150°,  are  prepared  from  3-butyryl-, 
3-rc-valeryl-,  and  3-isovaleryl-p-cresols,  respectively. 

5- Ghloro-2-hydroxyphenyl  benzyl  ketone  (4-chloro-2- 
phenylacetylphenol),  m.  p.  66 — 67°,  b.  p.  280 — 285°/30 
mm.,  prepared  from  p-chloroanisole,  phenylacetyl 
chloride,  and  aluminium  chloride,  gives  with  acetic 
anhydride  and  sodium  acetate  G-chloro-3-phenyl-2- 
tnethylbenzo-l  :  4-pyrone,  m.  p.  127 — 128°,  and  with 
benzoic  anhydride  and  sodium  benzoate  G-chloro-2  :  3- 
diphenylbenzo-\  :  4-pyrone,  m.  p.  178 — 179°  {oxime, 
m.  p.  206 — 206-5°).  3-Phenylaeetyl-p-cresol  similarly 
yields  3-phenyl-2  :  G-dimethylbenzo-1  :  4-pyrone,  m.  p. 
91°,  and  2  :  3-diphenyl-G-methylbenzo-l  :  4-pyrone,  m.  p. 
170°;  and  with  cinnamic  anhydride  and  sodium 
cinnam&te3-phenyl-2-styryl-G-methylbenzo-l  :  4-pyrone, 
m.  p.  179°,  isolated  as  perchlorate.  3  :  G-Dichloro-2- 


meihylbenzo-\  :  4-pyrone,  m.  p.  155-5 — 156-5°,  from 
4-chloro-2-chloroacetylphenol ;  3-chloro-2  :  G-dimethyl- 
benzo-1  :  4-pyrone,  m.  p.  145 — 146°,  with  3 -hydroxy- 
2  :  G-dimethylbenzo-\  :  4-pyrone,  m.  p.  188 — 189°,  from 
3-chloroacetyl-p-cresol.  The  hydroxybenzo-1  : 4- 
pyrone  is  also  synthesised,  in  the  form  of  its  acetate, 
m.  p.  119-5 — 120-5°,  from  3-bromoacetyl-p-cresol,  m.  p. 

45-5 — 46-5°,  which  itself  is  prepared  from  p -tolyl 
bromoacetate,  b.  p.  180 — 181°/60  mm.  4-Chloro-3- 
acetoxycoumarone,  m.  p.  30-5 — 31°,  b.  p.  165 — 167°/20 
mm.,  obtained  by  the  action  of  acetic  anhydride  and 
sodium  acetate  on  4-chlorocoumaranone,  is  converted 
by  hot  30%  sulphuric  acid  into  2-keto-l  :  2'-dehydro- 
1  : 2'-bis-4-chlorocoumaran  (Fries  and  Pfaffendorff, 

A.,  1911,  i,  149),  m.  p.  210- — 211°  (rapidly  heated), 
or  321°  when  heated  slowly.  The  semicarbazone 
of  4-chlorocoumaranone  melts  at  237 — 238°  (decomp.). 

4-Chloro-2-acetylphenol,  heated  with  acetyl  chloride 
and  calcium  chloride,  gives  the  acetate,  b.  p.  156 — 157°, 
together  with  some  6-chloro-3-acetyl-2-methylbenzo- 
1  :  4-pyrone.  The  phenol  or  its  acetate  reacts  with 
propionic  anhydride  and  sodium  propionate  to  give  a 
mixture,  from  which  by  the  sodium  ethoxide  method 
of  separation  are  obtained  G-chloro-3  : 4-dimethyl- 
coumarin,  m.  p.  140 — 141°,  and  G-chloro-2-ethylbenzo- 

1  :  4-pyrone,  m.  p.  137 — 138°,  in  the  ratio  4:1.  6- 

Chloro-4-methyl-3-eihylcoumarin,  m.  p.  120 — 125°, 
and  G-chloro-3-butyryl-2-propylbenzo-\  :  4-pyrone,  m.  p. 

65 — 66°,  from  the  phenol  by  the  action  of  butyric 
anhydride  and  sodium  butyrate,  and  6-chloroflavone, 
m.  p.  181°,  6-chloro-3-benzoylflavone,  and  4 -chloro- 
2-benzoylacetylphenol,  m.  p.  107 — 108°  ( benzoate ,  m.  p. 

128-5 — 129-5°),  by  the  action  of  benzoyl  chloride 
and  sodium  benzoate.  6-Methylflavone,  b.  p.  235°/12 
mm.,  is  obtained  from  3-acetyl-jp-cresol.  4-Chloro- 

2- acetylphenol  condenses  with  ethyl  formate  and 
sodium  to  give  the  hydroxymethylene-dcnv&tive, 
OH-C0H3C1-CO-CH:CH-OH,  m.  p.  148—149°,  which  is 
converted  by  dissolution  in  concentrated  sulphuric  acid 
into  6-chlorobenzo-l  :  4-pyrone,  m.  p.  137 — 138°. 

The  benzo-1  :  4-pyrone-coumarin  synthesis  may 
be  made  to  yield  only  coumarins  under  determined 
conditions.  Thus  4-chloro-2-acetylphenol,  heated  for 

2  hrs.  at  180°  with  phenylacetyl  chloride  and  sodium  /  -- 

phenylacetate,  gives  G-chloro-3-phenyl-4-methylcou-  \  f_.\: 
marin,  m.  p.  190-5 — 191-5°,  without  any  benzo-1  :  4-  , 

pyrone.  G-Chloro-4-phenylcoumarin,  m.  p.  147 —  \  r 

148°,  is  readily  obtained  by  the  action  of  acetic 
anhydride  and  sodium  acetate  on  4-chloro-2-benzoyl- 
phenol,  m.  p.  93 — 94°,  which  with  phenylacetyl 
chloride  and  sodium  phenylacetate  yields  G-chloro- 

3  :  4 -diphenylcoumarin,  m.  p.  163-5 — 164°. 

In  connexion  with  the  discussion  of  the  mechanism 
of  the  synthesis,  the  following  compounds  are 
described :  4-acetoacetyl-m-5-xylenyl  methyl  ether, 
m.  p.  50 — 60°;  G-chloro-4-acetyl-m-tolyl  methyl  ether, 
m.  p.  79 — 80°;  G-chloro-4-acetyl-m-tolyl  acetate,  m.  p. 

35 — 36°,  b.  p.  165 — 167°/12  mm.;  G-chloro-3  :  4  :  7- 
trimethylcoimiarin,  m.  p.  162 — 163°;  5-acetyl-o-tolyl 
acetate,  m.  p.  60 — 61°  (the  propionate,  b.  p.  168 — 

169°/14  mm.,  gives  a  semicarbazone,  m.  p.  192 — 193°) ; 

3- bromoacetyl-p-tolyl  acetate  ( ?),  b.  p.  150 — 210°/12 
mm. ;  3-propionyl-2  :  G-dimethylbenzo-\  :  4-pyrone, 
m.  p.  81 — 82°  (from  3-acetoacetyl-p-cresol,  propionic 
anhydride,  and  sodium  propionate) ;  G-chloro-2- 
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acetoxy-S-acetyl-2  :  3  :  3-trimethylchromanone,  m.  p. 
79.5 — 80°,  b.  p.  176 — 179712  mm.  (from  4-chloro-2- 
isobutyrylphenol) ;  5-chloro-3-acetylsalicylic  acid,  m.  p. 
173 _ 174°.  C.  Hollins. 


Preparation  of  benzodi-4-pyrones.  G.  Wimo 
[with  H.  E.  Richter]  (Ber.,  1926,  59,  [B],  116 — 119). 
— Resorcinol  is  converted  by  propionyl  chloride  into 
the  dipropionate,  b.  p.  297 — 298°,  which  is  transformed 
when  heated  with  zinc  chloride  into  4  :  6 -dipropionyl- 
resordnol,  m.  p.  125—126°.  The  latter  compound 
with  acetic  anhydride  and  sodium  acetate  at  170° 
aifords  1:6:3:  t-benzo-2' :  3' :  2"  :  3" -telramethyldi- 
4'  :  4 "-pyrone  (I),  m.  p.  271 — 272°,  whereas  with 
benzoic  anhydride  and  sodium  benzoate  it  yields 
1:6:3:  i-benzo-2'  :  2"  -  diphenyl  -  3'  :  3"  -  dimethyldi  - 
4'  :  4"- pyrone ,  m.  p.  261 — 261-5°.  6-Propionylresor- 
cinol  is  transformed  by  acetic  anhydride  and 


(I-) 


CO  CO 

Mefl/YY^Me 

McC\  YY/CMc 

0  0 


CO 

/YYMe 

oAA>  <n> 

Mecl  ^jcO  0 
CMe 


sodium  acetate  at  160 — 170°  into  7 -hydroxy-2  :  3- 
dimethylchromone,  m.  p.  257 — 258°,  which  with  pro¬ 
pionic  anhydride  and  sodium  propionate  gives  the 
corresponding  propionate,  m.  p.  75-5 — 76-5°.  The 
latter  compound  suffers  displacement  of  the  propionyl 
group  when  heated  with  aluminium  chloride  at  120 — 
130°,  affording  thereby  7 -hydroxy -3-propionyl-2  :  3- 
dimethylchromone,  m.  p.  161-5 — 162°,  converted  by 
acetic  anhydride  and  sodium  acetate  at  170°  into 
1 :  6 :  2  :  3  -  benzo  -  2'  :  3'  :  2"  :  3"  -  tetramethiyldi  -4:4'- 
pyrone  (II),  m.  p.  188 — 191°.  The  position  of  the 
propionyl  group  in  7-hydroxy-S-propionyl-2  :  3-di- 
methylchromonc  is  shown  by  the  transformation  of  it 
(or  of  1  :  6  :  2  :  3-bcnzo:2'  :  *3'  :  2"  :  3"-tctramcthyldi- 
4  : 4'-pyrone)  by  sodium  ethoxido  into  2  :  6-dipro- 
pionylre-sorcinol,  m.  p.  82°.  H.  Wren. 


Phenylcoumarins.  G.  Bargellini  (Gazzetta, 
1925,  55,  945 — 951). — Since  some  of  the  compounds 
prepared  by  the  author  (cf.  A.,  1925,  i,  1442 ;  and 
following  abstract)  and  regarded  as  coumarin  deriv¬ 
atives  are  identical  with  compounds  described  by 
Jacobson  and  Ghosh  as  chromones  (J.C.S.,  1915, 
107,  424,  959,  1051 ;  1916,  109,  105),  the  author  is 
preparing  various  3-phenylcoumarins  by  condensing 
different  o-hydroxybenzaldehydes  with  sodium  phcnyl- 
acctate  for  making  further  comparisons.  As  regards 
the  3-phenyl-4-methylcoumarins,  condensation  of 
2  :  4-dihydroxyacetophenone  with  phenylacetic  acid 
might  yield  either  compound  (I)  or  (II),  whereas 
that  of  the  cater  or  nitrile  of  a-phenylacetoacetic 
acid  and  resorcinol  might  give  either  (I)  or  (III). 
Since  both  condensations  result  in  the  same  product, 


(1.) 


/VcMelCPh 

OB)xJ-o—ho 


ohI 


/Vc°^h 

\/-0-C-CH2Ph 

this  must  have  the  structure  (I),  Jacobson  and  Ghosh’s 
compounds  being,  not  chromones,  but  coumarins 


Robinson  and  Baker  (ibid.,  1925,  127,  1981,  2340) 
have  reached  this  conclusion  by  another  way.  In¬ 
vestigation  of  the  decomposition  of  some  of  these 
compounds  by  concentrated  potassium  hydroxide 
solution  gives  results  identical  with  those  obtained 

(m‘)  Y-CO-CPh 

OE\Yo-CMe 

by  Jacobson  and  Ghosh.  With  the  3  :  4-disubstituted 
coumarins,  this  decomposition  is  interpretable  accord¬ 
ing  to  the  scheme:  C6H4<^?^'— > Bh-OH-f 

OH-CRICR'-COoH.  If  R  is  an  aryl  or  alkyl  group  and 
R'  a  hydrogen  atom,  this  hydroxy-acid  decomposes 
further  into  either  R-C02H  and  Me-C02H  or  R-COMe 
and  C02 ;  that  is,  4-phenylcoumarins  decompose  like 
flavones.  If,  on  the  other  hand,  R  and  R'  are  two  alkyl 
or  aryl  groups,  the  ketonic  acid,  R-CO-CHR'-C02H, 
yields  C02  and  the  corresponding  ketone,  such  as 
benzyl  methyl  ketone,  deoxybenzoin,  etc.  If,  again, 
R  is  a  hydrogen  atom  and  R'  an  alkyl  or  aryl  group, 
the  aldehydo-acid,  CH0-CHR'-C02H,  gives  formic 
acid  and  an  alkyl-  or  aiyl-acetic  acid ;  thus  3-phenyl-4- 
hydroxycoumarin  gives  phenylacetic  and  formic  acids 
and  resorcinol.  These  considerations  lead  to  the 
suggestion  that  Finnemore’s  prunetin  (A.,  1910,  ii, 
1102),  Perkin’s  genistein  (J.G.S.,  1899,  75,  830;  1900, 
77,  1310),  and  other  natural  products  which  yield 
phenylacetic  acid  or  its  hydroxyl  derivatives,  together 

OH  OMe  w,ith  Phenols,  are  3- 

/v  / — v  phenylcoumarins ;  all 

OMej  |-CHKp — /  NOMe  the  properties  of 
OHl  J-O— CO  X_OH  nr ,  prunetol  and  of  gen- 

1  ''  istein  are,  indeed,  in 
accord  with  the  formula  IV,  and  Laire  and  Tiemann’s 
irigenin  (A.,  1S94,  i,  47)  has  probably  the  annexed 
formula  (V).  T.  H.  Pope. 

3-Phenyl-4-metAylcoumarins.  G.  Bargellini 
(Atti  R.  Accad.  Lincei,  1925,  [vi],  2,  261 — 266). — The 
compounds  here  described  are  all  obtained  by  con¬ 
densing  a  liydroxyacetophenone  with  sodium  phenyl- 
acetate  in  acetic  anhydride  (cf.  Bargellini,  A.,  1925, 
i,  1442).  They  dissolve  in  hot  dilute  alkali  and  are 
reprecipitated  unaltered  by  acids;  hence  they  arc 
assumed  to  bo  coumarins,  although  from  the  con¬ 
densation  of  2  :  4-dihydroxyacetophenone  with  sodium 
acetate  in  acetic  anhydride  both  coumarins  and 
chromones  are  produced  (Kostanecki,  A.,  1901,  i, 
222;  Kostanecki  and  Lloyd,  ibid.,  735).  From 
2  :  4-dihydroxyacetophenone  7 -acetyl-3-phenylA- 
melhylcoumarin,m.p.  180 — 182°,  is  produced;  hydro¬ 
lysis  with  concentrated  sulphuric  acid  or  alcoholic 
ammonia  yields  l-hydroxy-3-phenyl-4:-methylcoumarin, 
m.  p.  225°;  benzoyl  derivative,  in.  p.  190 — 192°; 
methyl  ellier  by  the  action  of  methyl  sulphate  and 
sodium  hydroxide  on  the  alcoholic  solution  or  directly 
from  2-hydroxy-4-methoxyacetophenone  by  con¬ 
densation  with  sodium  phenylacetate  and  acetic 
anhydride,  m.  p.  101 — 102°.  From  2  :  5-dihydroxy- 
acetophenone  Q-acelyl-3-phenyl-i-methylcoumarin  is 
obtained,  m.  p.  170 — 173°;  6-hydroxy-3-phenyl-4- 
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methylcoumarin,  m.  p.  248° ;  methyl  ether  by  methyl- 
ation  or  condensation  of  2-hydroxy-5-methoxyaceto- 
plienone,  m.  p.  150 — 151°;  this  compound  is  reduced 
by  the  Zeisel  reaction  to  the  corresponding  hydroxy - 
eoumarin.  Condensation  of  2  :  3  :  4-trihydroxyaeeto- 
phenone  yields  7  : 8-diacetyl-3-phenyl-A-methylcou- 
marin,  m.  p.  207 — 208° ;  7  :  8  -  d  ihydroxy-3  -phenyl  A  - 
methylcoumarin,  m.  p.  265 — 274°  (decomp.);  dimethyl 
ether,  m.  p.  166 — 168°.  From  2-acetyl-a-naphthol 
3-phenyl-A-methyl-a^-naphthacoumarin,  m.  p.  215 — 
216°,  is  obtained.  W.  E.-  Ellis. 


Esters  of  2-quinolone-4-carboxylic  acid.  E. 
TmELEPAPE. — See  B.,  1926,  141. 


isoQuinoline  group.  VI.  Synthesis  of  deriv¬ 
atives  of  paraberine.  R.  Campbell,  R.  D. 
Haworth,  and  W.  H.  Perkin,  jun.  (J.C.S.,  1926, 
32 — 43). — The  synthesis  of  2  :  3-methylenedioxy-ll :  12- 
dimethoxy-Q  :  15  :  16  :  17 -telrahydroparaberine  (I)  has 
been  effected,  but  this  system  of  rings  is  produced 
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with  difficulty,  as  compared  with  the  case  of  form¬ 
ation  of  the  tetrahydroberberine  type.  6 : 7-Di- 
mcthoxy-4-dihydroi.soquinoline  is  not  available  as  tho 
starting  point  in  the  synthesis,  since  it  is  not  obtained 
by  the  action  of  formaldehyde  on  u-aminoaceto- 
veratrone,  nor  by  treating  the  JV-formyl  derivative 
of  the  base  with  phosphorus  oxychloride,  whilst 
jV-phenacetyl-w-aminoacetoveratronewith  phosphorus 
oxychloride  yields  5-veratryl-2-bcnzyloxazole ;  this 
failure  to  close  the  woquinoline  ring  is  attributed  to 
the  presence  of  the  carbonyl  group.  3  :  4-Dimethoxy- 
plienyl  3  :  4-methylenedioxystyryl  ketone  is  reduced 
by  hydrogen  in  the  presence  of  colloidal  palladium 
to  3  :  4-dimethoxyphenyl  3  :  4-mcthylenedioxy-p- 
phenylethyl  ketone,  m.  p.  102 — 103°  {oxime,  m.  p. 
119 — 121°),  which  on  treatment  with  methyl  nitrite 
and  sodium  ethoxide  yields  its  isontiroso-derivative, 
m.  p.  137°.  With  alkaline  reducing  agents  this 
gives  the  pyrazine  derivative  (II),  m.  p.  205°,  but 

(CH202)C6H3-CH2-fj/NY-C6H3(OMe)2 
(II.)  (MeO)2C6H3-Cx  R>CH2-C6H3(02CH2) 

by  anhydrous  stannous  chloride  and  dry  hydrogen 
chloride  in  absolute  alcohol  at  —10°  the  isonitroso- 
compound  is  reduced  to  the  chloroslannate,  from  which 
is  obtained  tho  hydrochloride,  m.  p.  218 — 219°  (de¬ 
comp.),  of  3  :  4-dimethoxyphenyl  3  :  4-methylene- 
dioxy-p-phenyl-a-aminoethyl  ketone  (picrate,  m.  p. 
213°).  The  amine  condenses  with  formaldehyde  and 
hydrochloric  acid  in  methyl-alcoholic  solution  to 
form  6  :  7 -methylenedioxy-3-{3' :  A' -dimethoxybenzoyl)- 
1:2:3: A-leirahydroisoquinoline  (Ill),  m.  p.  137° ; 
hydrochloride  (anhyd.),  m.  p.  232 — 234°  (decomp.), 
and  also  +2H20,  oxime,  m.  p.  205 — -209°  (decomp.), 
picrate,  m.  p.  157 — 158°  (decomp.),  benzoyl  derivative, 
m.  p.  187 — 188°.  When  this  substance,  dissolved 
in  ethyl  alcohol  containing  potassium  acetate,  is 


oxidised  with  iodine,  it  yields  6  :  7 -methylenedioxy- 
3-(3'  :  A'-dimethoxybenzoyl)\s,oquinoline  (IV),  m.  p. 
222°  [ sulphate ,  oxime,  m.  p.  234 — 236°  (decomp.)], 
from  which,  by  fusion  with  potassium  hydroxide, 
veratric  acid  is  obtained.  The  base,  m.  p.  222°,  is 
reduced  by  zinc  and  acetic  acid  to  6  :  7 -methylenedioxy- 
3-{tt-hydroxy-3'  :  4' -dimethoxybenzyl)\soquinoline  (V), 
m.  p.  153°  [picrate ,  m.  p.  195°  (decomp.)],  which  on 
treatment  with  hydrobromic  acid  and  zinc  in  presence 
of  acetic  acid  yields  the  picrate,  m.  p.  206 — 207°,  of 
6:7-  methylenedioxy-3-(3'  :  4'  -  dimethoxybcnzyl)i.so- 
quinoline.  Reduction  of  (III),  (IV),  and  (V)  tends 
to  give  amorphous  bases,  but  the  electrolytic  reduction 
of  (IV)  in  hot, dilute  sulphuric  acid  gives  6 :7 -methylene- 
dioxy- 3-(3'  :  4’ - dirnelhoxybenzyl)-\  :  2  :  3  :  A-tetrahydro- 
isoquinoline,  which  is  also  amorphous  [hydrochloride, 
m.  p.  220 — 222°  (decomp.),  hydriodide,  m.  p.  226° 
(decomp.),  nitrosoamine ,  m.  p.  128°] ;  this  on 
treatment  wdth  formaldehyde  and  hydrochloric  acid 
gives  a  very  small  yield  of  2  :  3-methylenedioxy-ll  :  12- 
dimelhoxy-Q  :  15  :  16  : 17 -telrahydroparaberine  (I),  m.  p. 
221—222° ;  hydrochloride,  m.  p.  236 — 238°,  picrate, 
m.  p.  199 — 201°  (decomp.),  methiodide,  m.  p.  268°, 
methochloride,  m.  p.  260°  (decomp.).  The  base  (I) 
resembles  tetrahydroberberine  and  tetrahydro-i/'-ber- 
berinc  in  crystallising  well,  in  giving  sparingly  soluble 
salts,  and  in  the  stability  of  its  methiodide  to  boiling 
alcoholic  potassium  hydroxide.  But  it  is  dissimilar, 
in  that  treatment  with  iodine  yields  a  hydriodide, 
m.  p.  225 — 226°,  which  may  be  converted  into  the 
hydrochloride,  (+JH20),  m.  p.  120°,  of  an  amorphous 
base,  C20HwO4N,  m.  p.  180—190°  [a  2  : 3-methylene- 
dioxy- 11  :  12-aimethoxydihydroparaberine  (6  :  17  or 
6  :  15)].  F.  M.  Hamer. 


Substituted  pyrrolealcohols,  pyrrolealde- 
hydes,  and  aminopyrrole.  H.  Fischer  and  A. 
Stern  (Annalen,  1926,  446,  229—241). — When  the 
appropriate  aldehydes  are  reduced  (a)  with  platinum - 
black  and  hydrogen  in  alcoholic  solution,  or  (b)  with 
aluminium  amalgam  in  moist  ethereal  solution,  tho 
following  compounds  are  obtained :  ethyl  2  : 5-dimethyl- 
A-hydroxymethylpyrrole-3-carboxylate,  m.  p.  131°;  ethyl 
2:4-  dimethyl  -  5  -  hydroxymethylpyrrole  -  3  -  carboxylate, 
m.  p.  119°;  ethyl  2 :  A-dimethyl-3-hydroxymethyl- 
pyrrole-5-carboxylate,  m.  p.  146°.  By  heating  the  first 
two  to  150°,  water  and  formaldehyde  are  eliminated 
with  formation  of  dipyrrylmethanes,  which  arc 
also  obtained  if  the  aldehydes  are  reduced  with 
platinum-black  in  acetic  acid  solution.  When  pyrrole- 
aldehydes  are  treated  with  hydrogen  sulphide  in 
alcoholic  solution,  the  corresponding  thioaldehydes 
are  formed  :  ethyl  A-thioformyl-2  :  5-dimeihylpyrrole- 
3-carboxylate,  m.  p.  231°;  ethyl  3-lhioformyl-2 : 4- 
dimethylpyrrole-5-carboxylate,  m.  p.  246-5° ;  ethyl 
A-thioformyl- 1  -  phenyl-2  :  5-dimethylpyrrole  -  5  -  carboxyl - 
ate,  m.  p.  241°;  ethyl  A-thioformyl-l-p-lolyl-2  :  5-di- 
methylpyrrole-3-carboxylate,  m.  p.  246°.  The  attempted 
preparation  of  an  aminopyrrole  by  the  reduction  of 
3  -  carbethoxy  -1:2:5-  trimethylpyrrole  -  4  -  azobenzene  - 
sulphonic  acid  was  unsuccessful.  Ethyl  3-amino- 
2  :  A-dimethylpyrrole-5-carboxylate,  m.  p.  125-5°,  is 
obtained  by  the  reduction  of  the  nitropyrrole,  using 
aluminium  amalgam  in  moist  ethereal  solution.  It 
forms  a  picrate,  m.  p.  191°,  a  hydrochloride,  m.  p. 
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291°,  and  on  diazotisation  and  coupling  with 
(3-naphthol  it  yields  5-carbethoxy-2  :  i-dimethylpyrrole- 
3-azo-p-naphthol,  m.  p.  234°.  it  is  converted  by  the 
action  of  methyl  sulphate  into  ethyl  3-dimethylamino- 
2 : 4-dhnelhylpyrrole-5-carbozylate,  m.  p.  87°.  The 
normal  behaviour  of  this  aminopyrrole  throws  doubt 
on  the  structure  of  the  supposed  aminopyrroles 
isolated  by  Fischer  and  Rothweiler  (A.,  1923,  i,  391). 

R.  W.  West. 

Complex  salts  of  q-uinoline,  metallic  chlorides, 
water,  and  hydrogen  chloride.  W.  M.  Dehn 
(J.  Amer.  Chem.  Soc.,  1926,  48,  275— 277).— The 
following  complex  salts  were  prepared  by  dissolving 
quinoline  (1  mol.)  in  concentrated  hydrochloric  acid, 
adding  the  metallic  chloride  (1  mol.),  heating  the 
mixture  until  dissolution  was  complete,  with  addition, 
if  necessary,  of  more  hydrochloric  acid,  and  allowing 
crystallisation  to  take  place  spontaneously,  or  evapor¬ 
ating  where  necessary.  Type  2QHC1,MC12,2H20  : 
copper,  orange-red,  m.  p.  110°  after  softening  at  90°: 
coball,  dark  blue,  m.  p.  118°  (anhydrous,  m.  p.  155° 
after  softening  at  125°) ;  nickel,  yellow,  turning  green 
at  125°,  m.  p.  not  below  250°;  zinc,  m.  p.  119°; 
calcium ;  and  strontium,  hygroscopic,  m.  p.  not 
below’  250° ;  type  QHC1,MC12  :  lead,  m.  p.  not  below 
250°;  ferric  (cf.  Brosbach,  A.,  1890,  643);  type 
2QHC1,MC12  :  cadmium,  m.  p.  not  below'  250° ;  type 
QHCI,MCl3r2H20  :  arsenic,  m.  p.  145°  after  softening 
at  120°;  antimony,  m.  p.  198°;  bismuth,  m.  p.  212°; 
type  QHC1,MC12,H20  :  manganese,  faintly  pink,  m.  p. 
not  below  250°.  F.  G.  Willson. 

Complex  salts  of  quinoline,  mercuric  halides, 
water,  and  hydrohalogen  acids.  W.  M.  Dehn 
(J.  Amer.  Chem.  Soc.,  1926,  48,  277 — 282). — The 
following  salts  wrere  obtained  from  the  appropriate 
components  in  non-aqueous  solvents  such  as  alcohol, 
acetone,  acetonitrile,  or  acetic  anhydride.  Type  (I), 
Q,Hg,X  (X=halogen)  :  chloride,  m.  p.  223-5°  (cf. 
Hofmann,  Ann.  Chim.  Phys.,  1843,  [iii],  9,  173),  con¬ 
verted  by  quinoline  into  type  (V),  by  hydrochloric 
acid  into  type  (VIII),  and  by  quinoline  hydrochloride 
into  type  (VI)  :  type  (II),  QHX,HgX2 :  bromide, 
m.  p.  121°,  by  dehydration  of  the  corresponding 
dihydrate;  iodide,  yellow,  m.  p.  147°,  decomposing 
in  aqueous  solution  into  mercuric  iodide  and 
2QHI,HgI2;  type  (III),  QHX,HgX2,H20  :  none 
obtainable;  type  (IV),  QHX,HgX2,2H,0  :  bromide, 
m.  p.  118°  after  softening  at  100° ;  type  (V),  Q2HgX2  : 
chloride  (cf.  Pesci,  A.,  1896,  i,  186),  m.  p.  above 
200°  after  softening  at  145°,  indicating  dissociation 
into  quinoline  and  the  salt  of  type  (I) ;  bromide, 
m.  p.  185°  after  softening  at  145°;  iodide,  m.  p.  154° 
after  softening  at  145°;  type  (VI),  Q2HX,HgX2  : 
chloride,  m.  p.  142°;  bromide,  m.  p.  147°;  iodide, 
yellow-,  m.  p.  106°,  decomposed  by  water  into  quinoline 
and  QHI,HgI2.;  type  (VII),  2QHX,HgX2  :  chloride, 
m.  p.  130°  after  softening  at  95°,  hydrolysing  to 
type  (I)  with  water,  and  affording  type  (VIII)  with 
hydrochloric  acid;  bromide,  m.  p.  118°  after  soften¬ 
ing  at  70°;  iodide,  yellow-,  m.  p.  160°  after  softening 
at  110°,  melting  in  water  with  partial  formation  of 
QHI,HgI2 ;  type  (VIII),  2QHX,HgX2,2H20  :  chloride 
(cf.  Borsbach,  A.,  1890,  643),  m.  p.  91°,  yielding  type 
(I)  with  water  or  aqueous  sodium  hydrogen  carbonate, 


and  type  (VI)  with  alcoholic  quinoline ;  bromide, 
m.  p.  120°  after  softening  below-  100°;  iodide  not 
obtainable;  type  (IX),  2QHX,HgX2  :  chloride,  m.  p. 
160°,  yielding  type  (I)  with  boiling  w-ater,  type  (VIII) 
w-ith  hydrochloric  acid,  type  (VII)  with  quinoline 
hydrochloride,  type  (VI)  w-ith  quinoline,  and  type 
(VII)  with  hydrogen  chloride  in  acetone,  owing  to 
the  formation  of  an  acetone-mercuric  chloride  con¬ 
densation  product  (cf.  Auld  and  Hantzsch,  A.,  1905, 
i,  742) ;  bromide,  m.  p.  145° ;  iodide  not  obtainable. 
The  results  obtained  indicate  that  definite  conditions 
are  required  for  the  formation  of  any  particular 
type  of  salt,  and  that  the  types  obtainable  are  specific, 
to  some  extent,  for  the  individual  halogens. 

F.  G.  Willson. 

Preparation  of  quinolinic  acid  and  certain  of 
its  derivatives.  E.  Sucharda  (Rocz.  Chem., 
1925,  5,  449— 452).— See  A.,  1925,  i,  1317. 

Reaction  of  quinolinic  anhydride  with  aromatic 
hydrocarbons  and  aluminium  chloride.  C.  M. 
Jephcott  (Trans.  Roy.  Soc.  Canada,  1925,  [iii], 
19,  III, '  28).— A  continuation  of  previous  w-ork. 
Naphthalene  in  benzene  solution  afforded  a-  and 
fi-jiaphthoyljricolhiic  acids,  m.  p.  155°  and  145°, 
respectively  (hydrochlorides  and  methyl  esters  pre¬ 
pared).  Acenaphthene  in  benzene  solution  afforded 
4:-acenaphthoylj)icolinic  acid  (decomp.  168 — 170°), 
which  forms  no  hydrochloride,  but  gives  a  hydrate, 
m.  p.  121°,  and  methyl  ester,  m.  p.  112 — 114°. 

J.  S.  Carter. 

Complex  molybdates  with  organic  bases.  C. 
Dx  Cabha  (Gazzetta,  1925,  55,  909— 916).— The 
following  compounds  have  been  prepared.  Cobalt 
pyridine  molybdates  :  Mo03,CoO,4CBH5N ; 
Mo03,CoO,2C5H6N,2H20 ;  Mo03,CoO,C5H5N,2H20 ; 

Mo03,Co0,l-5C5H5N. 

Cobalt  hexamethylenetetramine  molybdates  : 

Mo03,CoO,CGH1„N4,2H20  ; 
5Mo03,2Co0,2CGH12N4,12H20 ; 

3Mo03,Co0,CGH12N4,6H„0  ; 
6Mo03,3Co0,2CgH1,,N4,12H„0  ; 
3Mo03,Co0,CgH12N4,9H,(5. 

Cobalt  guanidine  molybdates  : 

12Mo03,12Co0,CH5N3, 2211,0 ; 
7Mo03,7CoO,2CH5N3,18H,0  ; 
2Mo03,CoO,2CH5N3,4H?0. 

Nickel  pyridine  molybdate,  Mo03,NiO,5C6H5N,H20. 
Nickel  hexamethylenetetramine  molybdates  : 

8Mo03,3Ni0,2CGH1,,N4,36H,,0 ; 
SMo03,2NiO,3CGH1!vN4,16H^O ; 
6Mo03,3Ni0,2CGH12N4,16H20. 

Nickel  guanidine  molybdate, 

6Mo03,NiO,5CH5N3,12H,0. 

Magnesium  hexamethylenetetramine  molybdate, 
MoO3,MgO,CGH12N4,10H2O. 

Manganese  hexamethylenetetramine  molybdate, 
3Mo03,2MnO,CGH12N4,5H20. 

Manganese  guanidine  molybdate, 

12Mo03,12MnO,CH5N3,18H,0. 

t.  H.  Pope. 

Action  of  s-tetrahromoethane  on  organic 
bases.  J.  D.  Fulton  (J.C.S.,  1926,  197 — 199). — 
When  2  or  3  mols.  of  s-tetrabromoe thane  are 
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added  to  1  mol.  of  a  tertiary  ■  amine,  a  colourless 
additive  compound  is  formed,  which  on  recrystallis¬ 
ation  tends  to  change  to  the  hydrobromide  of  the 
base.  These  additive  compounds  are  decomposed 
by  water,  and  converted  by  auric  bromide  into  the 
bromoaurate  of  the  corresponding  base ;  the  bromo- 
aurates  of  nicotine  and  quinoline  are  abnormal. 
Nicotine  ( bromoaurate ,  C10H14N2,2HBr,AuBr3,  m.  p. 
183°)  gives  the  compound,  C10H14N2,2HBr,2C2H2Br4, 
softens  at  140°,  m.  p.  178 — 180°  (decomp.),  [a]',]g 
in  alcohol  +3-21°,  which  on  repeated  recrystallis¬ 
ation,  or  by  reaction  of  equimolecular  proportions 
of  nicotine  and  tetrabromoethane,  gives  the 
compound  (C10H14N2,2HBr)2,C2H2Br4,  m.  p.  182 — 
183°  (decomp.),  [oc]'Jg  Brce„  in  alcohol  +6-96°;  pyridine 
(bromoaurate,  m.  p.  318 — 319°)  gives  the  compound 
C5H5N,HBr,C2H2Br4,  m.  p.  108 — 109° ;  quinoline 
[ bromoaurate ,  (C9H7N,HBr)2,AuBr3,  m.  p.  171 — 172°], 
gives  the  compound  (C9H7N,HBr)2,C2H2Br4,  softens 
at  115°,  m.  p.  136°;  isoquinoline  (bromoaurate,  m.  p. 
223°)  gives  its  hydrobromide,  m.  p.  207°,  together 
with  the  compound  (C9H7N,HBr)2,C2H2Br4,  m.  p. 
155 — 156°;  lutidine,  b.  p.  153 — 156°,  gives  the 

compound  (C7H9N,HBr)2,C2H2Br4,  m.  p.  135 — 140°; 
a-picoline  gives  the  compound  C„H7N,HBr,C2H2Br4, 
m.  p.  104 — 105°.  Tetrabromoethane  does  not  react 
with  antipyrine  or  pyrrole,  whilst  with  piperidine, 
coniine,  homopipcronylamine,  menthylamine,  hexa¬ 
methylenetetramine,  and  phenylhydrazine,  it  yields 
hydrobromide  only.  F.  M.  Hamer. 

Action  of  mercuric  salts  on  dialkylbarbituric 
acids.  I.  Pkenyletkyl,  diethyl,  and  butylethyl 
derivatives.  P.  Fleury  (Bull.  Soc.  chim.,  1925, 
[iv],  37,  165G — 1GGS). — Excess  of  an  acid  solution 
of  mercuric  sulphate,  added  to  an  aqueous  or  an 
aqueous-alcoholic  solution  of  phenylethylbarbituric 
acid,  forms  a  precipitate  the  composition  of  which  is 
practically  constant  and  is  represented  by 

2-5Hg0,3C4H20,N2PhEt. 

This  precipitation  is  sufficiently  complete  to  be  used 
in  determining  the  concentration  of  a  solution  of  the 
acid  and  furnishes  a  method  of  separating  the  latter. 
Washing  with  distilled  water  changes  the  composition 
to  2Hg0,3C4H203N2PhEt,  but  renewed  contact  with 
acid  mercuric  sulphate  solution  transforms  this 
substance  into  the  original  compound.  In  the  case 
of  diethylbarbituric  acid,  the  composition  of  the 
precipitate,  which  is  soluble  in  excess  of  the  reagent, 
varies  with  the  acidity  of  the  latter.  From  acid 
solution  the  compound  2Hg0,3C4H203N2Et2  is 
obtained,  whilst  from  neutral  solution 
2-  5HgO  ,3C4H203N  2Et2 

is  precipitated.  The  composition  of  the  last-named 
is  unchanged  on  washing  with  water.  The  precipitate 
obtained  from  ethylbutylbarbituric  acid  varies  in 
composition  with  the  acidity  of  the  reagent;  more¬ 
over,  the  quantity  of  mercury  fixed  by  the  acid 
increases  as  the  concentration  of  the  latter  diminishes, 
although  variation  appears  to  be  between  the  limits 
2-0 — 2-5Hg0,3C4H203N2EtBu.  These  substances 
appear  to  be  unchanged  by  water.  H.  J.  Evans. 

Derivatives  of  3-methyl-5-pyrazolone.  H.  J. 
Backer  and  W.  Meyer  (Rec.  trav.  chim.,  1926,  45, 
82—99). — Various  alkvl,  urethane,  and  carbamide 


derivatives  of  3-methyl-5-pyrazolone  have  been 
prepared,  and  the  action  of  fuming  nitric  acid  on 
them  has  been  investigated.  The  alkyl  derivatives 
are  obtained  by  the  condensation  of  hydrazine  with 
the  appropriate  alkylated  acetoacetic  ester  in  an 
aqueous  medium,  the  reaction  proceeding  much 
more  readily  if  the  methyl  esters  are  employed, 
and  thus  are  obtained  :  3-methyl-5-pyrazolono,  m.  p. 
269°  (divergent  values  given  in  the  literature) ; 
3:4: 4-trimethyl-5-pyrazolone,  m.  p.  109-5°  (von 
Rothenburg,  A.,  1895,  i,  686,  gives  268°) ;  3-methyl-4- 
ethyl-5-pyrazolone,  m.  p.  227-5°  (Locquin,  A.,  1902, 
i,  705,  gives  190 — 196°) ;  3-methylA  :  i-diethyl-5- 
pyrazolone,  m.  p.  105-5° ;  3  :  4-dimethylA-ethyl-5- 

pyrazolone,  m.  p.  76 — 77°.  Two  methods  are  available 
for  the  preparation  of  the  urethane  derivatives, 
(1)  the  introduction  of  a  carbalkoxyl  group  into  the 
pyrazolone  by  the  action  of  the  appropriate  alkyl 
chloroformate  in  the  presence  of  alkali ;  (2)  the 

condensation  of  a  substituted  acetoacetic  ester  with 
the  alkyl  hydrazinecarboxylate  hydrochloride.  By 
the  first  method  are  obtained :  ethyl  3-methyl- 
5-pyrazolone-l-carboxylate,  in.  p.  203°  (cf.  Gat- 
mann,  Dissertation,  Heidelberg,  1903,  32) ;  propyl 

3- melhyl-5-pyrazolone-\-carboxylate,  m.  p.  120°;  ethyl 
3  :  A-dimethyl-5-pyrazolone-\-carboxylale,  m.  p.  184-5°; 
propyl  3  :  4 -ri imelhyl- 5-pyrazolone  A- ca rboxylate,  m.  p. 
149°;  ethyl  3-methylA-ethyl-5-pyrazolone-\-carboxylate, 
m.  p.  170°;  propyl  3 -methyl  A-ethyl-5-pyrazolone-\- 
carboxylate,  m.  p.  126°.  Methyl  hydrazinecarboxylate 
hydrochloride  (Diels  and  Fritzsche,  A.,  1911,  i,  957) 
condenses  with  ethyl  ethylacetoacetate  to  yield 
ethyl  ethylaceloacetale-carbomethoxyhydrazone,  in.  p. 
94°,  which  when  heated  above  its  m.  p.  is  converted 
into  3-methyl-4-ethyl-5-pyrazolone.  Propyl  hydrazine¬ 
carboxylate  hydrochloride,  m.  p.  51°  (from  propyl 
chloroformate  and  hydrazine  hydrate  in  methyl- 
alcoholic  solution),  with  benzaldehyde  yields  a  benzyl- 
idewe-derivative,  m.  p.  145°,  and  when  heated  with 
ethyl  ethylacetoacetate  in  a  sealed  tube  at  110°  yields 
propyl  3-methyl-4-ethyl-5-pyrazolone-l-carboxylato 
(above),  but  when  heated  at  160°  yields  only  3-methyl- 

4- ethyl-5-pyrazolone.  Carbamide  derivatives  of  the 
pyrazolones  are  obtained  from  the  semicarbazones 
of  the  substituted  acetoacetic  esters.  The  product 
obtained  depends  somewhat  on  whether  semicarbazide 
itself  or  its  hydrochloride  is  employed,  and  the  use 
of  methyl  or  ethyl  esters,  the  latter  alternative  in 
each  case  favouring  the  direct  formation  of  the 
pyrazolone  derivative.  Thus  are  obtained :  methyl 
acetoacetate  semicarbazone,  m.  p.  152 — 153°  (decomp.), 
which,  with  concentrated  ammonia,  is  converted 
into  3-methyl-5-pyrazolone-l -carbamide  (cf.  Thiele 
and  Strange,  A.,  1895,  i,  251),  semicarbazones  of 
methyl  methylaeetoacetate,  m.  p.  138°;  ethyl 
methylacetoacetate,  m.  p.  S6°;  methyl  ethylaceto¬ 
acetate,  m.  p.  9S°,  and  ethyl  ethylacetoacetate,  m.  p. 
80° ;  the  corresponding  pyrazolones  3-methyl-H- 
pyrazoloneA-carbamide,  m.  p.  192°;  3:4 -dimethyl-5- 
pyrazolone-l-carbamide,  m.  p.  194°  (decomp.),  which 
on  heating  above  its  m.  p.  or  on  boiling  its  aqueous 
solution  for  1  hr.  is  converted  into  3  :  4-dimethyl-5- 
pyrazolone ;  3-melhylA-ethyl-5-pyrazolone-\-carbamide, 
m.  p.  161 — 162°,  which  is  hydrolysed  to  3-methyl- 
4-ethyl-5-pyrazolonc  only  after  its  aqueous  solution 
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has  been  boiled  for  several  hours.  On  treatment 
with  fuming  nitric  acid  at  — 15°,  3-methyl-5-pyr- 
azolone yields 4-nitro-3-methyl-5-pyrazolone  (cf.  Betti, 
A.,  1901,  i,  533);  ethyl  and  propyl  3-methyl-5- 
pyrazolone-l-carboxylate,  treated  with  fuming  nitric 
acid  at  0°,  yield,  respectively,  ethyl  4-nitro-3-methyl- 
5-pyrazolone-l-carboxylate,  m.  p.  172°  (decomp.)  (also 
obtained  by  the  action  of  ethyl  chloroformato  on 

4- nitro-3-methyl-5-pyrazolone),  and  propyl  i-nitro-3- 
methyl-5-pyrazolone-l-carboxylate,  m.  p.  157°  (also 
by  the  action  of  propyl  chloroformato  on  the  4-nitro- 
pyrazolone).  3  :  4-Dimethyl-  and  3:4:  4-trimethyl- 

5- pyrazolone  do  not  react  with  nitric  acid,  whilst 
ethyl  3  :  4-dimethyl-5-pyrazolone-l-carboxylate,  ethyl 
3  -  methyl  -  4  -  ethyl  -  5  -  pyrazolone  - 1  -  carboxylate,  and 
3  : 4-dimethyl-5-pyrazoione-l-carbamide  yield  the 
corresponding  pyrazolone,  the  carbalkoxyl  or  carb¬ 
amide  groups  being  eliminated.  On  treatment  with 
nitrous  anhydride  in  alcoholic  suspension,  3  : 4- 
dimethyl-5-pyrazolone  yields  l-nitroso-3  :  4-dimethyl- 
5-pyrazolone,  which  is  stable  at  0°,  but  decomposes  at 
the  ordinary  temperature.  Nitrosation  of  3-methyl- 
5-pyrazolone  yields  4-isonitroso-3-methyl-5-pyrazolone, 
m.  p.  229°  ( silver  derivative  described). 

J.  W.  Baker. 

Preparation  of  1 -phenyl-2  :  3-dimethyl-5- 
pyrazolone.  K.  T.  Herbst. — See  B.,  1926,  108. 

Thioesters  of  pyrazolone  series.  E.  Scherinq. 
—See  B.,  1926,  141. 

Pyrazolone  azo  dyes.  British  Dyestuffs 
Corf.,  Ltd.,  etc. — See  B.,  1926,  85. 

Ether-substituted  derivatives  of  ethyl  malonate 
and  barbituric  acid.  A.  J.  Hill  and  D.  T.  Keach. 
— See  this  vol.,  271. 

Reduction  of  2  :  5-dike topiperazine.  M.  Gaw- 
riloff  (Bull.  Soc.  chim.,  1925,  [iv],  37, 1651—1656).— 
The  action  of  sodium  and  amyl  alcohol  on  diketo- 
piperazine  results  in  the  formation  of  ammonia  (50%), 
aminoethanol  (21%),  and  piperazine  (15%).  In 
addition,  amylamine  and  amylethanolamine  are  also 
formed,  presumably  from  the  amyl  alcohol.  By 
reason  of  the  slight  solubility  of  diketopiperazine  in 
ethyl  alcohol,  this  substance  was  found  to  be  unsuit¬ 
able  as  a  medium  for  the  reaction,  but  a  small  yield 
of  aminoethanol  was  obtained  (cf.  Cohn,  A.,  1900,  i, 
466;  Hoyer,  A.,  1902,  i,  352;  Heimrod,  A.,  1914,  i, 
327).  H.  J.  Evans. 

Desmotropic  forms  of  diketopiperazines,  their 
formation,  and  combination  with  amino-acids. 
E.  Abderhalden  and  E.  Schwab  (Z.  physiol.  Chem., 
1925,  149,  298 — 301). — An  unsaturated  form  of 
leucylglycyl  anhydride  is  obtained  by  heating 
leucylglycyl  anhydride  with  the  molecular  quantity 
of  tyrosine  in  glycerol.  This  product  may  be  methyl¬ 
ated.  If  ordinary  leucylglycyl  anhydride  is  heated 
with  the  molecular  quantity  of  inactive  leucine,  the 
same  unsaturated  product  is  obtained. 

Leucylglycyl  anhydride  is  formed  when  the  two 
amino-acids  are  heated  together  with  glycerol  at  190°. 

H,  D.  Kay. 


Action  of  phenylcarbimide  on  diketopiper- 
azines.  M.  Ludtke  (Z.  physiol.  Chem.,  1925,  150, 
215 — 219). — By  boiling  the  diketopiperazines  with 
phenylcarbimide  (3 — 5  mols.),  the  following  were 
obtained  as  well-crystallised  compounds  in  good 
yields  :  1  :  4-di(phenylcarbainyl)-2  :  5-diketopiperazme, 
becomes  yellow  at  220°  and  brown  (decomp.)  towards 
270° ;  1  :  4-di(phenylcarbamyl)-2  :  5-diketo-‘.l-methyl- 

piperazine,  m.  p.  158 — 159°  (corr.),  and  1 :  4-di(phcnyl- 
carbamyl)- 2  :  5-diketoS-benzylpiperazine,  m.  p.  154° 
(corr.)  (decomp.).  These  compounds  did  not  give  the 
picric  acid  reaction.  H.  I.  Coombs. 

1  :  2-Methylacetyl  derivatives  of  indazole.  K. 
von  Atjwers  and  H.  G.  Allardt  (Ber.,  1926,  59, 
[B],  90 — 95). — A  further  contribution  to  the  chemistry 
of  the  labile  and  stable  acylindazoles  (cf.  A.,  1925,  i, 
1460). 

The  additive  products  from  2-methylindazole  and 
acetyl  iodide  at  atmospheric  temperature  and  50°, 
respectively,  melt  indefinitely  at  about  90°,  but  behave 
somewhat  differently  towards  water,  in  which  one 
dissolves  and  can  be  recovered  unchanged,  whereas 
the  other  is  decomposed  into  2-methylindazole  and 
the  compound,  m.  p.  41°,  regarded  previously  as 
“  stable  2-acetylindazole.”  The  first  product  under¬ 
goes  the  same  change  when  warmed  with  water.  The 
same  substances,  in  addition  to  much  free  indazole, 
are  obtained  when  either  compound  is  distilled  under 
diminished  pressure.  It  appears  therefore  that  the 
mmary  additive  product  has  the  constitution 

C6H4<NC^>NMe  I,  and  that  the  acetyl  derivative 

obtained  from  it  is  1-acetylindazole.  This  conclusion 
is  supported  by  the  observation  that  acetylindazole, 
m.  p.  41°,  and  methyl  iodide  give  an  additive 
compound  similar  to  that  just  described,  whereas 
acetylindazole,  m.  p.  170°,  regarded  previously  (A., 
1924,  i,  1348)  as  the  1-derivative,  reacts  quite 
differently. 

The  additive  products  from  1-methylindazole  and 
acetyl  iodide  are  not  invariably  uniform  in  character, 
but  are  sharply  differentiated  from  those  just 
described,  since  they  are  smoothly  decomposed  by 
water  into  1-methylindazole  and  acetic  acid  and 
distil  almost  unchanged  in  a  vacuum.  It  follows, 
therefore,  that  the  stable  acetylindazole,  m.  p.  41°, 
cannot  be  a  2-derivative,  since,  if  this  were  the  case, 
it  must  apparently  be  formed  from  the  compound 

|~C6H4<C^^^>NAc  I;  the  non-appearance  of  the 

labile  acetylindazole,  m.  p.  106°,  among  the  products 
of  fission  is  not  surprising,  since  acyl  groups  are 
retained  with  little  firmness  in  position  2.  The  addi¬ 
tion  of  methyl  iodide  to  acetylindazole,  m.  p.  106°, 
could  not  be  studied  owing  to  absence  of  reaction 
at  the  atmospheric  temperature  and  decomposition 
of  the  reactant  when  heated. 

Stable  1-o-nitrobenzoylindazole  does  not  appear 
to  react  with  methyl  iodide  at  100°,  whereas  the  iso¬ 
meric,  labile  2-o-nitrobenzoylindazole  is  partly  trans¬ 
formed  into  1  :  2-dimethylindazolium  iodide.  This 
salt  is  also  formed,  amongst  other  products,  from 
ethyl  indazole-l-carboxylate  and  methyl  iodide. 

H.  Wren. 
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Indazyl-fatty  acids.  K.  von  Auwers  and  H.  G. 
Allardt  (Ber.,  1926,  59,  [B],  95 — 100). — Ethyl 
bromoacetate  reacts  with  indazole  at  100 — 120°  with 
almost  exclusive  production  of  ethyl  indazole-2- 
acetate,  whereas  at  higher  temperatures  the  isomeric 

1 -derivative  is  produced  subordinately  or  even  pre¬ 
dominatingly;  in  the  presence  of  alkali  alkoxide, 
both  isomerides  are  formed.  Indazyl-l-acetic  acid, 
m.  p.  185 — 186°,  ethyl  indazyl-2-acetate,  b.  p.  175 — 
177°/11  mm.,  m.  p.  54 — 54-5°  ( picrate ,  m.  p.  164-5°), 
and  indazyl-2-acetic  acid,  m.  p.  257°  (decomp.),  are 
described ;  the  latter  substance  is  converted  by  methyl 
iodide  into  1  : 2-dimethylindazolium  iodide.  The 
isomeric  indazylacetic  acids  break  down  into  carbon 
dioxide  and  the  corresponding  methylindazole  when 
distilled  under  diminished  pressure ;  the  reaction 
takes  place  more  smoothly  with  the  2-  than  with 
the  1-derivative.  Indazole  and  ethyl  a-bromopro- 
pionate  react  in  a  similar  manner,  affording  eihyl  1- 
indazyl-a.-propionate,  b.  p.  153 — 155°/11  m.,  non¬ 
crystalline  1-indazyl-a-propionic  acid  ( silver  salt), 
ethyl  2  -  i  ndazyl -u-propionate,  b.  p.  172°/11  mm. 
( picrate ,  m.  p.  141 — 142°),  and  2-indazyl-a-propionic 
acid,  m.  p.  209°  (decomp.).  The  latter  acid  decom¬ 
poses  above  its  m.  p.  into  carbon  dioxide  and  2- 
ethylindazole.  Indazole  and  ethyl  a-bromoisobutyr- 
ate  at  140°  afford  2-ethylindazole,  m.  p.  40 — 41°, 
df  1-076,  1-591,  in  moderate  yield;  it  appears 

probable  that  the  formation  of  the  compound  is  due 
to  partial  hydrolysis  of  the  ester  by  hydrogen  bromide 
liberated  in  the  initial  stage  of  the  change  and  alkyl¬ 
ation  of  unchanged  indazole  by  the  ethyl  bromide 
thus  produced  rather  than  to  pyrogenic  decomposition 
of  ethyl  2-indazyl-a-fsobutyrate-  Indazole  and  (3- 
bromopropionic  acid  at  210°  yield  indazyl-p-propiotiic 
acid,  m.  p.  148 — 149°  {picrate,  m.  p.  170°),  which 
decomposes  when  distilled  under  diminished  pressure 
into  indazole  and  acrylic  acid.  It  remains  uncertain 
whether  it  is  a  1-  or  2-derivative.  H.Wren. 

Synthetic  indigo.  R.  Lepetit. — See  B.,  1926, 

121. 

Synthesis  of  3-pyrindigotin.  E.  Sue  hard  a 
(Rocz.  Chem.,  1925,  5,  453^458).— See  A.,  1925,  i, 
1331. 

Transformation  of  2  :  4-dinitro-4'-phenylazo- 
diphenylamine  into  phenazine  derivatives.  A. 
Beretta  (Gazzetta,  1925,  55,  711 — 713). — 2  :  4-Di- 
nitro-4'-phenylazodiphenylamine  (A.,  1924,  i,  221)  is 
reduced  with  tin  and  hydrochloric  acid  on  the  water- 
bath  at  a  temperature  not  exceeding  70°.  When  the 
liquid  is  clear,  cold  water  is  added  until  the  temper¬ 
ature  has  fallen  to  40°,  and  the  tin  is  then  precipitated 
with  zinc  dust.  After  neutralising  the  liquid  with 
calcium  carbonate,  it  is  oxidised  with  potassium 
dichromate  and  sulphuric  acid,  filtered,  and  the 
filtrate  saturated  with  sodium  chloride.  The  amino- 
phenosafranine  (I),  which  is  precipitated,  m.  p. 
above  360°,  dyes  cotton  mordanted  with  tannin 
and  potassium  antimonyl  tartrate  a  tint  similar  to 
that  given  by  ordinary  phenosafranine  (cf.  Barbier 
and  Sisley,  A.,  1905,  i,  840).  By  condensing  2  : 4- 
dinitro-4'-phenylazodiphenylamine  with  phenanthra- 
quinone,  nitrophenylazoflavindulinc  is  formed.  The 


former  is  dissolved  in  the  least  possible  quantity 
of  hot  alcohol,  slightly  acidified  with  hydrochloric 
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acid,  and  poured  into  a  saturated  solution  of  phenan- 
thraquinone  in  glacial  acetic  acid  at  100°.  After 
heating  for  some  time  on  the  water-bath,  the  liquid 
is  allowed  to  evaporate  spontaneously  to  a  small 
bulk ;  it  is  filtered  and  nitrophenylazoflavinduline 
chloride  (II),  m.  p.  146 — 148°,  is  precipitated  by  hydro¬ 
chloric  acid.  W.  E.  Ellis. 


Pyrogenic  transformation  of  o- aminoazo- 
compounds  into  triazoles.  G.  B.  Creppa  (Gazzetta, 
1925,  55,  706 — 711). — Certain  arylazo-p-naphthyl- 
amines  are  transformed  into  triazoles  by  boiling, 
not  only  in  nitrobenzene  solution,  but  also  in  various 
other  liquids  in  the  presence  of  copper  or  iron  powder. 
In  accordance  with  the  observed  formation  of  primary 
amine  and  o-diamine,  the  reaction  is  assumed  to 
follow  Charrier’s  equation  (A.,  1910,  i,  287).  In  the 
presence  of  either  copper  or  iron,  the  minimum 
reaction  temperature  is  155°;  iron  is  slightly  less 
favourable  than  copper.  Resinification  is  avoided 
if  the  reaction  is  completed  below  300°.  The  time 
necessary  for  complete  change  varies  with  the  solvent 
from  10  min.  in  vaseline  oil  (b.  p.  280°)  to  8  hrs.  in 
naphthalene  and  50  hrs.  in  turpentine,  whilst  in 
xylene  no  change  is  observed  after  boiling  for  70  hrs. 
2'  :  4'  :  5'-Trimethylphenylazo-l-amino-2-naphthalcne 
is  boiled  with  a  seventh  of  its  weight  of  copper  powder 
in  vaseline  oil  for  15  min.  After  the  liquid  has  been 
filtered  and  cooled,  crude  2-N-2'  :  4'  :  5 '-trimethyl- 
phenyl-1  :  2 -naphthairiazole  separates  from  it.  When 
freed  from  1  :  2-naphthylenediamine  by  boiling  water 
and  from  traces  of  other  bases  by  dilute  hydrochloric 
acid,  this  product  gives  crystals,  m.  p.  102°.  By 
steam  distillation  of  the  vaseline  oil,  i/'-cumidine  is 
obtained.  W.  E.  Ellis. 

o-Aminoazo-compounds  and  1:2:  3-acenaph- 
thatriazoles.  G.  Charribr  and  A.  Beretta 
(Gazzetta,  1925,  55,  745 — 754). — On  oxidation  with 
cupric  ammonium  sulphate  (Schmidt  and  Hagen- 
bocker,  A.,  1921,  i,  897)  2-phenylazo-3-aminoace- 
naphthene  (Sachs  and  Mosebach,  A.,  1910,  i,  726) 
is  converted  into  2-1$ -phenyl-2  :  3-acenaphtha-l  :  2  :  3- 
triazole,  m.  p.  186°.  The  corresponding  quinone, 
m.  p.  268°,  is  obtained  by  oxidation  with  potassium 
dichromate  in  acetic  acid ;  monophemylhydrazone, 
m.  p.  254°.  Alkaline  potassium  permanganate 
oxidises  the  acenaphthatriazole  to  2-l$-phenyl-3  :  4- 
triazolenaphthalic  acid,  m.  p.  218°.  The  following 
new  compounds  obtained  by  the  above  methods  are 
also  described :  3-amuw-2-o-tolylazoacenaphthene, 

m.  p.  175°;  2-N-o-tolyl-2  :  3-acenaphthatriazole,  m.  p. 
100°;  2-va.-tolylazo-3-aminoacenaphthene,  m.  p.  171°; 

2- l$-m-tolyl-2  :  3-acenaphthatriazole,  m.  p.  181°; 

3- amino-2-p-tolylazoace?iaphthene,  m.  p.  154° ;  2-N-p- 
tohyl-2  :  3 -acenaphthatriazole,  m.  p.  198° ;  3-amino- 
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2-s-i!/-cumylazoacenaphthene,  m.  p.  170°;  2-N-i p-cumyl- 
2  :  ‘i-acenaphlhairiazole,  m.  p.  150°;  3-<n»i?io-2-p- 

nitrophenylazoacenaphtliene,  m.  p.  195° ;  3 -amino- 

2- -p-chlorophenylazoacenaphthene,  ra.  p.  184°;  2-N-p- 
chlorophenyl-2  :  3-acenaphthatriazole,  m.  p.  223°  ; 

3- amino-2-p-bromophenylazoaeenaphthene,  m.  p.  185°; 

2- 'N-'p-bromophenyl-2  :  3-acenaphtkalriazole,  m.  p.  231°. 

W.  E.  Ellis. 

Dioximes.  XXVII.  G.  Ponzio  and  G.  Perolio 
(Gazzetta,  1925,  55,  688 — 698). — The  action  of 
phenylhydrazine  on  phenylehloroglyoximc  yields  a 
symmetrical  derivative  of  2:3:4:  5-tetrahydrotetr- 
azinc,  C14H12ON4  (cf.  Ponzio  and  Avogadro,  A., 
1923,  i,  472,  855).  Slightly  more  than  2  mols.  of 
phenylhydrazine  are  added  to  1  mol.  of  phenylchloro- 
glyoxime,  powdered,  and  suspended  in  alcohol,  and 
the  action  is  completed  at  50 — 60°.  The  new  com¬ 
pound,  m.  p.  174 — 175°,  is  concluded  to  be  3 -keto- 
2  :  G-diphenyl-2  :  3  :  4  :  5 -tetrahydrotetrazine  (I) ;  it  is 
slightly  basic  and  gives  a  hydrochloride.  The  mono¬ 
acetyl  derivative,  m.  p.  161°,  is  formed  by  acetic 
anhydride  in  the  cold,  and  the  diacctyl  derivative, 
m.  p.  174°,  by  boiling  with  acetic  anhydride  and  fused 
sodium  acetate.  .  When  (I)  is  oxidised  in  50%  acetic 
acid  with  chromium  trioxide,  3-kelo-2  :  G-diphenyl- 
2  :  3-dihydroletrazine,  m.  p.  264 — 265°,  is  obtained. 
The  reduction  of  (I)  with  zinc  dust  and  acetic  acid 
gives  2  :  G-diphenyl-2  :  3  :  4  :  5-ietrahydrotelrazine,  m.  p. 
86°.  On  oxidation  of  the  latter  with  chromium 
trioxide  in  acetic  acid,  2  :  G-diplienyl-2  :  3 -dihydro- 
letrazine,  m.  p.  238—239°,  is  formed.  When  phenyl- 
chloroglyoxime  is  treated  with  p-bromoplienyl- 
hydrazine  under  the  conditions  of  the  formation  of 
(I),  3-kelo-6-phcnyl-2-p-bromophenyl-2  :  3  :  4  :  5 -tetra¬ 
hydrotetrazine,  m.  p.  189 — 190°,  is  formed ;  diacetyl 
derivative,  m.  p.  169 — 170°.  If  p-tolylchloroglyoxime 
(Avogadro,  A.,  1924,  i,  54)  is  substituted  for  phenyl- 
chloroglyoxime  in  the  reaction  with  phenylhydr¬ 
azine,  3-keto-2-phenyl-G-p-tolyl-2  :  3  :  4  :  5 -tetrahydro- 
letrazine,  m.  p.  190 — 191°,  is  formed  (the  same  com¬ 
pound  is  obtained  from  ■p-tolylchlorodiacetylglyoxime ) ; 
diacctyl  derivative,  m.  p.  170°.  The  following  related 
compounds  are  formed  as  in  the  previous  cases  : 

3- keto-2-phcnyl-G-p-tolyl-2  : 3-dihydrotctrazine,  m,  p. 

265° ;  2-phenyl-G-p-tolyl-2  :  3  :  4  :  5 -tetrahydrotetrazine, 
m.  p.  104°;  2-phenyl-G-p-tolyl-2  :  3-dihydroletrazine, 
m.  p.  259°.  W.  E.  Ellis. 

Constitution  of  spermine.  II.  Methylation 
of  spermine.  H.  W.  Dudley  and  O.  Rosenheim 
(Biochem.  J.,  1925,  19,  1032—1033;  cf.  A.,  1925, 
i,  294). — Spermine  was  completely  methylated  by 
treatment  with  potassium  hydroxide  and  methyl 
iodide.  After  removing  the  excess  of  methyl  alcohol, 
methyl  iodide,  and  iodides,  the  decamethylspermine 
was  converted  into  the  sparingly  soluble  mercuri- 
chloride.  This  was  decomposed  with  hydrogen 
sulphide  and  the  picrate  of  the  methylated  base  was 
obtained  by  adding  excess  of  sodium  picrate.  The 
following  salts  were  prepared  :  decamethylspermine 
chloroaurate,  C20H5JSf4,4AuCl4,  m.  p.  278—280°  (de¬ 
comp.)  ;  decamethylspermine  chloroplatinate, 
C20H46N4,2H2PtCl6, 

m.  p.  2S6 — 288°  (decomp.) ;  decamethylspermine 
ictrapicrate,  C20H50N4,4C6H2O-N3,  m.  p.  272—274° 


(decomp.) ;  decamethylspermine  mercurichloride,  m.  p. 
268°.  Spermine  thus  takes  up  ten  methyl  groups, 
forming  the  quaternary  ammonium  base 
C20H50N4(OH)4  ; 

two  of  its  nitrogen  atoms  are  therefore  primary 
whilst  the  other  two  are  secondary.  S.  S.  Zilva. 


Efficiency  of  photosynthesis  by  Chlorella. 
E.  Q.  Adams  (J.  Amer.  Chem.  Soc.,  1926,  48,  292 — 
294). — The  structure  (I),  which  agrees  with  analytical 
data  within  the  usual  limits,  is  suggested  for  chloro- 
phyll-a.  This  contains  two  conjugated  chains  of 
11  atoms  each,  similar  to  that  contained  in  the 
cation  of  malachite-green,  and  would  therefore  be 
expected  to  absorb  2  quanta  of  red  light.  Further, 
as  the  differences  between  chlorophylls-a  and  -b 
do  not  involve  these  chains,  only  a  slight  difference 
in  the  wave-length  absorbed  by  the  two  modifications 


MeC-Cw — CO - -lGCMc 

II  >  <  II 

n>/  'N\  i 

MeCIG— — CH<> — —^CICMe 


(I.) 


cojvie-CHrcH-crc^  /  \  )c:c-ch2-ch2-co2-c20h39 


is  to  be  expected.  The  energy  of  4  quanta  of  light 
absorbed  (174-4  Cal. /mol.)  is  sufficient  to  cause  the 
chlorophyll  to  pass  through  a  cycle  of  four  reactions, 
according  to  the  following  scheme,  in  which  R  repre¬ 
sents  the  group  C5-H-„04i\r4Mg :  RO-f  H20+2  quanta 
X666  w  — ^  R+H202;  R+C02  — >  RC02;  RC02 
+ 1120+ 2  quanta  A.640  yy.  — >  RC0+H202;  RCO+ 
H20"  — ->  R0+CH20.  The  nett  result  of  this  cycle 
is  the  conversion  of  1  mol.  of  carbon  dioxide  and 
3  mols.  of  water  into  2  mols.  of  hydrogen  peroxide 
and  1  mol.  of  formaldehyde,  for  which  1710  Cal./ 
mol.  are  required.  As  6  mols.  of  formaldehyde  are 
required  to  produce  1  mol.  of  dextrose,  the  heat  of 
combustion  of  which  (dissolved)  is  674  Cal. /mol., 
the  maximum  possible  efficiency  of  this  synthesis 
thus  becomes  64-4%,  as  compared  with  Warburg 
and  Negelein’s  figures  of  59 — 63-5%  (cf.  A.,  1923, 
ii,  718).  F.  G.  Willson. 


Substituted  dihydropentazines.  New  series 
of  cyclic  nitrogen  compounds.  F.  D.  Chattaway 
and  G.  D.  Parkes  (J.C.S.,  1926,  113— 117).— Benz- 
aIdehyde-2  : 4-dibromophenylhydrazidine,  prepared 
from  co-bromobenzaldehyde-2  :  4-dibromophenylhydr- 
azone  (A.,  1925,  i,  929),  is  converted  by  nitrous  acid 
into  l-(2  :  4-dibromophenyl)-4-phenylletrazolc,  m.  p. 
127°,  which  is  also  obtained  by  heating  benzaldehyde- 
2 : 4-dibromophenylhydrazone  and  phenyl  azide  in 
presence  of  alcoholic  sodium  ethoxide ;  similarly, 
w-bromo-m-nitrobenzaldehyde-2  :  4-dibromophenyl¬ 
hydrazone  gives  l-(2  :  4-dibromophcnyl)-4-m-nilro- 
phenyl- 1  :  2  :  3  :  5-tetrazole,  m.  p.  215°.  co-Bromo- 
benzaldehyde-2  :  4-dibromophenylhydrazone  reacts 
with  hydrazine  hydrate  in  alcoholic  solution  to  form 
o>  -  hydrazinobenzaldehyde  -2:4-  dibromophenylhydr  - 
azone,  m.  p.  123°  (decomp.)  [hydrochloride,  m.  p.  188° 
(decomp.) ;  sulphate,  decomp.  without  melting], 
which  with  benzaldehyde  yields  <s>-bcnzylidenehydr- 
azinobenzaldehyde-2  :  4-dibromophenylhydrazone,  m.  p- 
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126°,  with  p-nitrobenzaldehyde  yields  w-p-nitro- 
benzylidenehydrazinobenzaldehyde  -  2  :  4  -  dibromophenyl- 
hydrazone,  m.  p.  194°,  and  with  w-bromobenzalde- 
liyde-2  : 4-dibromophenylhydrazone  yields  (prob¬ 
ably)  hydrazobenzaMehyde-2-A-dibromophenylhydrazone 
(C6H,Br2-NH-N;CPlrNH-)2,  (a(3 -dibenzoylhydrazine- 
2  : 4 -dibromophenylhydrazone),  m.  p.  237°.  By  nitrous 
acid,  w-hydrazinobenzaldehydc-2  :  4-dibromophenyl- 
hydrazone  is  converted  into  l-(2  :  A-dibromophenyVjS- 
phcnyl-l  :  i-dihydropcntazinc,  m.  p.  172°  (dccomp.), 
which  decomposes  when  heated,  giving  rise  to  benzo- 
nitrilc,  but  is  unchanged  by  heating  with  acetylene 
in  presence  of  acetone.  F.  M.  Hamer. 


fsoOxazoline  oxides.  IV.  Benzoyldiphenyl- 
isooxazoline  oxide.  E.  P.  Kohler  (J.  Amer.  Chem. 
Soc.,  1925,  47,  3030—3036;  cf.  A.,  1924,  i,  1239).— 
ayS-Tripbenylbutanetrione  oxime  is  obtained  in  85 — 
90%  yield  by  treating  a-bromo-y-nitro-Py-diphenyl- 
propiophenone  with  aqueous  5%  sodium  hydroxide 
in  presence  of  methyl  alcohol  and  ether  (cf.  A.,  1924, 
i,  998).  It  is  stable  only  in  solid  form.  In  chloro¬ 
form  solution,  a  trace  of  acid  rapidly  converts  it  into 
a  purple  anhydride,,  whilst  boiling  with  methyl- 
alcoholic  sodium  metkoxide  affords  a  quantitative 
yield  of  5-hydroxy -5-benzoyl-3  :  4:-diphenylisooxazoline 
(I),  m.  p.  123°,  previously  assumed  to  be  4-benzoyl- 
2 : 3-diphenylisooxazoline  oxide  (loc.  oil.).  The 
formulae  for  the  sodium  and  benzoyl  derivatives  of 

CHPh-CBz-OH  CHPh-C(OH)-CPli2-OH 

W  I  >0  1  >0  <n  > 

CPh— N  CPh— N 


this  compound  are  amended  in  accordance  with  the 
new  structure.  When  treated  with  excess  of  mag¬ 
nesium  phenyl  bromide,  (I)  affords  diphenyl-5  : 4- 
diphenyl-5-isooxazohjlcarbinol  (II),  m.  p.  170 — 171°, 
together  with  3-kelo-2  :  2  :  4  :  5-tetraphenyl-2  :  3-di- 
hydrofuran  (III),  the  latter  being  also  obtained  when 
(II)  is  heated  above  its  m.  p.  When  treated  with 
ozone  in  chloroform,  or  with  chromic  acid  in  glacial 
acetic  acid  at  90°,  (III)  yields  benzoic  acid  and 
y-hydroxy-a.yy-lriphenylbutane-tx$-dione, 
Bz-COCPh2-OH, 

yellow,  m.  p.  150°,  which,  on  further  oxidation, 
yields  benzoic  and  benzilic  acids.  When  the  pro¬ 
portion  of  magnesium  phenyl  bromide  applied  in  the 


CO— CPh2 
(HI.)  [  >0 

CPhlCPh 


CPhlC-CPLj-OH 

f  >0 

CPhlN 


(IV.) 


above  Grignard  reaction  is  limited  to  1  mol.,  the 
product  is  2  :  Z-diphcnyl-5-diphenylcarbinyl\sooxazol- 
idine  (IV),  m.  p.  157 — 158°,  which  resembles  tri- 
phenylcarbinol  in  that  it  cannot  be  benzoylated, 
but  readily  forms  ethers  ( methyl  ether,  m.  p.  182 — 
183°).  F.  G.  Willson. 

Quaternary  salts  of  benzoxazoles.  L.  M. 
Clark  (J.C.S.,  1926,  232 — 235). — The  bcnzoxazol- 
onium  salts  are  less  stable  than  the  benztkiazolonium 
salts  and  give  rise  to  pseudo-bases  which  are  o-acyl- 
aminophenols  and  cannot  be  reconverted  into  the 
quaternary  salts.  Addition  of  1  mol.  of  potassium 
hydroxide  to  an  aqueous  solution  of  benzoxazole 
methiodide,  m.  p.  202°  (decomp.),  forms  o -formyl- 
x 


methylaminophenol,  m.  p.  103 — 104°  (hydrolysable 
to  o-methylaminophenol,  m.  p.  95 — 96°).  1-Methyl- 
benzoxazole  methiodide,  m.  p.  196°  (decomp.) 
( methopcrchlorate ,  m.  p.  173°),  is  converted  similarly, 
or  by  the  action  of  silver  oxide,  or  of  water  only, 
into  o-acetylmethylaminophenol,  whilst  \ -phenyl - 
benzoxazole  methiodide,  m.  p.  196°  (decomp.),  is  con¬ 
verted  into  o-benzoylmetkylaminopkcnol,  m.  p. 
164°  ( urethane ,  m.  p.  144°).  A  carbinol  base  may  he 
formed  intermediately,  but  treatment  of  1 -phenyl  - 
benzoxazolc  methiodide  with  sodium  hydroxide  and 
methyl  sulphate  yields  no  derivative  of  such  a  base, 
but  only  o-bcnzoylmethylaminoanisole,  m,  p.  115° 
(also  prepared  by  benzoylation  of  o-methylamino- 
anisole).  F.  M.  Hamer. 


4-Keto-3-?>-xylyl-2-thiothiazolidone  and  some 
of  its  derivatives.  It.  M.  IIann  (J.  Washington 
Acad.  Sci.,  1926,  16,  31 — 35). — Ammonium  p -xylyl- 
dithiocarbamate,  C6H3Me2-NH,CS2NH4,  prepared  in 
80%  yield  by  the  interaction  of  p-xylidine,  ammonia, 
and  carbon  disulphide,  condenses  with  ethyl  bromo- 
acetate  in  absolute  alcohol  to  give  a  70%  yield  of 


A,-keio-3-p-xylyl-2-thioihiazolidone, 


CO - N-< 

ch,-s-6s 


N-C6H3Me, 


m.  p.  119 — 120°  (corr.).  The  benzylidene-  (m.  p.  188 — 
189°,  corr.),  cinnamylidcne-  (m.  p.  194 — 195°,  corr.; 
dibromide,  m.  p.  119 — 120°,  corr.),  p-hydroxy-m- 
melhoxybenzylidcne-  (m.  p.  155 — 156°,  corr.),  and 

5-brotnoA-hydroxy-3-melhoxybcnzylidene-  (m.  p.  192 — 
193°,  corr.)  derivatives  are  described. 

C.  Hollins. 


Thiazine  derivatives  of  nitro-2  :  4-phenylene- 
dithioglycollic  acid.  II.  C.  Finzi  and  Erminia 
Pagliari  (Gazzetta,  1925,  55,  859 — 868). — In  the 
benzoketodihydrothiazines  the  hydrogen  atoms  of 
the  nuclear  methylene-group  are  readily  replaceable 
by  halogen  atoms,  but  2-keto-2  :  3-dihydrothiazine- 

6-thiolacetic  acid  (A.,  1919,  i,  75)  is  insoluble  in  the 
cold  in  solvents  commonly  used  in  halogenations, 
and  when  heated  the  halogen  derivatives  readily 
decompose.  Zahn’s  method  of  chlorination  (A., 
1923,  i,  375)  gives  a  mixture  of  products  from  which 
the  chloro-compound  could  not  he  separated.  The 
action  of  bromine  in  acetic  acid  solution  gives,  how¬ 
ever,  3  :  3-dibromo-2-keto-2  :  3-dihydrothiazine-G-thiol- 
acetic  acid,  m.  p.  220°  (decomp.),  which  easily  loses 
its  halogen. 

The  reactivity  of  the  methylenic  hydrogen  of  the 
thiazine  ring  is  more  evident  in  the  corresponding 
sulphones,  both  sulphazone  (cf.  Claasz,  A.,  1912, 
i,  389)  and  sulphazone-6-sulphonacetic  acid  being 
capable  of  coupling  with  diazo-derivatives  to  form 
azo  colouring  matters.  The  observations  of  Claasz 
on  “  tkionylindigo  ”  (ibid.,  513)  and  those  of  Barnett 
and  Smiles  on  the  sulphoxidc  corresponding  with 
thiodiphenylamine  (J.C.S.,  1910,  97,  1S6,  362) 

lead  to  the  conclusion  that  colouring  power  is  due 
to  the  quinonic  linking  and  not  to  the  characteristic 
grouping  of  the  molecule.  2-Kdo-2  : 3 -dihydro- 
tkionylazine-G-sulphoxyaceiic  acid  (I),  m.  p.  210°,  pre¬ 
pared  by  reduction  of  4-nitro-?n-phenylenedisulphoxy- 
acetic  acid  by  means  of  tin  and  hydrochloric  acid, 
exhibits  no  quinonoid  behaviour  and  is  unable  to 
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couple  with  diazo-derivatives.  Its  7-m’fro-derivativc, 
m.  p.  264°  (decomp,),  when  reduced  with  tin  and 
hydrochloric  acid,  forms  biskelodihydrothiazine  (II), 

SO  S  S 

co^-cH^o/yv,  cH/yyyH, 

(I.)  \/\/CO 

NH  (ii.)  NH  NH 

which  remains  solid  at  300°.  It  has  not  been  found 
possible  to  prepare  the  sulphoxide  and  sulphonc 
corresponding  with  this  ketothiazine,  since  oxid¬ 
ation  of  the  latter  or  of  2-keto-2  :  3-dihydrothiazinc- 
6-thiolacetic  acid  results  in  rupture  of  the  thiazine 
ring  and  nitration  of  either  the  sulphoxide  or  the 
sulphone  of  this  acid  yields  no  definite  nitro-product. 
Further,  nitration  of  wi-phenylenedisulphonacetic 
acid  (cf.  A.,  1914,  i,  1132)  yields  its  4 : 6-dinilro- 
derivative,  m.  p.  215°,  which,  when  very  dry,  may 
explode  at  207°. 

Oxidation  of  4-nitro-ni-phenylenedithiolacetic  acid 
by  hydrogen  peroxide  in  acetic  acid  solution  yields 
(1)  readily  4z-nttro-m-phenyle?icdisulphoxyacctic  acid, 
m.  p.  199°,  which  gives  2-keto-2  : 3-dihydrothionyl- 
azine-6-sulphoxyacetic  acid  (see  above),  and  (2)  with 
more  difficulty  4-nitro-wi-phcnylencclisulphonacetic 
acid,  m.  p.  228°  (Finzi  and  Bottiglieri,  A.,  1919,  i, 
75,  gave  m.  p.  199°). 

Phenyl  4-nilro-m-phcnylencdithiolacelalc,  prepared 
by  treating  the  acid  with  phenol  in  presence  of  phos¬ 
phorus  oxychloride,  has  m.  p.  96 — 98°.  wi-Phenylene- 
disulphonacetic  acid,  formerly  (A.,  1914,  i,  1132) 
described  as  amorphous,  forms  crystals  (+H20), 
m.  p.  115°  or  187°  (anhydrous).  T.  H.  Pope. 

Thiazoles.  VIII.  Condensation  of  o-amino- 
phenyl  mercaptan  [o-aminothiophenol]  and 
o-aminophenyl  disulphide  with  acid  chlorides, 
anhydrides,  and  esters.  M.  T.  Bogert  and  A. 
Stull  (J.  Amer.  Chem.  Soc.,  1926,  48,  248 — 254). — 
When  boiled  with  ethyl  oxalate,  o-aminophenyl 
disulphide  affords  ethyl  oxanilate  o-disulpthide, 
(•S-C6H4-NH-C0-C02Et)2, 

light  yellow,  m.  p.  104°  (cf.  Hofmann,  A.,  1880, 
884),  which  is  converted,  by  the  action  of  ammonia 
and  aniline,  into  the  corresponding  diamide,  m.  p. 
about  240°  (decomp.),  and  dianilide,  m.  p.  229 — 
230°  with  slight  darkening,  respectively,  and  on 
reduction  with  sodium  and  alcohol,  yields  benz- 
thiazole-1 -carboxylic  acid,  m.  p.  107°  (decomp.) 
(Hofmann,  A.,  1887,  1039;  Reissert,  A.,  1904,  i, 
990).  Bis-1  :  l'-benzthiazolyl,  m.  p.  SOO-S0  (cf.  Lauth, 
A.,  1896,  i,  326),  is  obtained  when  zinc  o-amino- 
phenylmercaptide  is  heated  with  oxalyl  chloride. 
Succinanilic  acid  o-disulphide, 

^  (-S-C6H4-NH-C0-[CH2]2-C02H)2, 
m.  p.  167 — 168°  after  becoming  yellow  and  sintering 
at  155 — 158°,  is  obtained  by  heating  together  o-amino- 
phenyl  disulphide  and  succinic  anhydride,  glutaric 
anhydride  affording  similarly  glutaranilic  acid  o-di¬ 
sulphide,  m.  p.  155 — 156°  with  slight  darkening, 
decomp,  at  160 — 161°.  Camphoranilic  acid  o-di¬ 
sulphide,  greenish-yellow,  m.  p.  229°  (decomp.),  and 
maleanilic  acid  o-disulphide,  m.  p.  200 — 201°  (decomp.), 
losing  water  at  a  slightly  higher  temperature  with 


formation  of  a  brown  resin,  are  obtained  analogously. 
Condensation  of  o-aminophenyl  disulphide  with 
phthalic  anhydride  at  120 — 135°  affords  o-phthal- 

imidophenyl  o-disulphide,  (•S>C6H4*N<Cqq^>C6H4)2, 

m.  p.  219°,  whilst  zinc  o-aminophenylmercaptido 
(o-aminothiophenoxide)  reacts  with  tcrephthalyl 
chloride  with  formation  of  1  :  l'-(p -phenylene)-bis- 
benzthiazole,  m.  p.  263°  (cf.  Hofmann,  A.,  1880,  884). 
Condensation  of  o-aminophenyl  disulphide  with 
pyromueyl  chloride  (cf.  Baum,  A.,  1904,  i,  910) 
affords  pyroynucylanilide  o-disulphide,  yellow,  m.  p. 
160-5°,  which,  on  reduction  with  tin  and  hydro¬ 
chloric  acid,  yields  1-a-furylbenzthiazole,  m.  p.  105° 
(cf.  Bogert  and  Stull,  this  vol.,  183),  which  is  also 
obtained  by  heating  zinc  o-aminophenylmercaptide 
with  pyromueyl  chloride.  a-Thienoyl  chloride  affords 
analogously  a.-thicnanilide  o-disulphide,  pale  yellow, 
m.  p.  154°,  which,  on  reduction  with  tin  and  hydro¬ 
chloric  acid,  yields  \-o.-thienijlbenzthiazolc,  m.  p.  99-5°, 
a  compound  possessing  a  marked  tea-rose  or  geranium 
odour,  which  is  also  obtained  by  heating  zinc  o-amino¬ 
phenylmercaptide  with  a-thienoyl  chloride. 

F.  G.  Willson. 

Preparation  of  l-thiolbenztliiazole.  E.  Azzalin 
(Gazzetta,  1925,  55,  895 — 899). — Various  methods 
for  preparing  1-thiolbenzthiazole  (cf.  Romani,  A., 
1922,  i,  466;  Bruni  and  Levi,  A.,  1924,  i,  1000)  are 
given.  A  good  yield  is  obtained  when  ammonium 
phenyldithiocarbamate,  which  probably  acts  as  the 
thiol  tautomeride,  is  heated  with  a  slight  excess  of 
sulphur  in  a  sealed  tube  at  250° :  NPh:C(SH)-NH4S+ 

S = C6H4<!>C-SH +NH3+ H2S.  The  formation  of 

1-thiolbenzthiazole  from  thiocarbanilide  and  sulphur 
apparently  takes  place  with  intermediate  formation 
of  phenylthiocarbimide,  but  this  method  is  un¬ 
economical  owing  to  the  production  of  aniline 
in  large  proportion.  1 -Thiolbenzthiazole  may  be 
obtained  in  about  80%  yield  by  heating  aniline 
with  a  carbon  disulphide  solution  of  sulphur  in  a 
sealed  tube  at  260°,  thiocarbanilide  being  formed  as 
an  intermediate  product ;  no  waste  products  are 
formed  in  this  process.  T.  H.  Pope. 

Additive  compounds  of  tin  and  titanium 
halides  with  organic  bases.  G.  Scagliarini  and 
E.  Brasi  (Atti  R.  Accad.  Lincei,  1925,  [vi],  2,  269 — 
274). — When  a  cold  saturated  chloroform  solution 
of  caffeine  is  gradually  added  to  a  cold  saturated 
solution  of  stannic  chloride  in  the  same  solvent, 
the  compound  4SnCl4,3C8H10O2N4,CHCl3  is  formed. 
Under  similar  conditions,  now,  in  chloroform  and 
now  in  bromoform,  the  following  compounds  were 
formed  :  2SnBr4,3C8H10O2N4,3CHCl3 ;  with  hexa¬ 
methylenetetramine,  SnI4,4CGH12N4,5CHBr3 ; 

SnI4,5C6H12N4,8CHBr3 ;  TiCl4,12C6H12N4,3CHCl3 ; 

TiI4,4C6H12N4,5CHBr3. 

W.  E.  Ellis. 

Resolution  of  dl-dicentrine.  R.  D.  Haworth, 
W.  H.  Perkin,  jun.,  and  J.  Rankin  (J.C.S.,  1926, 
29 — 32). — By  treating  synthetic  df-dicentrine,  m.  p. 
181°  (corr.)  (A.,  1925,  i,  1314),  with  d-tartaric  acid  in 
absolute  alcoholic  solution,  1  -dicentrine  hydrogen 
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d -tartrate  crystallises,  whilst  the  bases  liberated  from 
the  residue  on  treatment  with  Z-tartaric  acid  yield 
d -dicentrine  hydrogen  1-tartrate ;  these  salts  give 
d-  and  Z-dicentrine,  m.  p.  109°  (corr.),  [a]',;  in  chloro¬ 
form  -1-64-1°  and  —  63-5°,  respectively.  By  heating 
G'-nitroveratrylnorhydrohydrastinine  with  formalde¬ 
hyde,  formic  acid,  and  water,  G-nitrohomoveratrole 
and  hydrohydrastinine  are  produced. 

F.  M.  Hamer. 

Comparison  of  boldine  dimethyl  ether  with 
glaucine.  K.  Warnat  (Ber.,  1926,  59,  [B],  85 — 
86;  cf.  this  vol.,  185). — The  identity  of  boldine 
dimethyl  ether  with  glaucine  is  established  by  direct 
comparison  of  the  bases,  their  salts,  and  the  products 
obtained  during  the  degradation  of  the  bases  by 
Hofmann’s  method.  H.  Wren. 

Preparation  of  sodium  methylarsinate  etc. 
(Miss)  M.  G.  Tavernari. — See  B.,  1926,  106. 

Bismuth  compounds.  II.  E.  Maschmann 
(Arch.  Pharm.,  1925,  263,  721—726;  cf.  A.,  1925, 
i,  527). — The  following  more  complicated  compounds 
have  been  prepared,  generally  by  mixing  solutions 
of  the  sodium  salts  with  bismuth  chloride,  or  nitrate, 
in  hydrochloric  acid  or  a  solution  containing  lcevulose 
or  mannitol.  Basic  bismuth  S-amino-i-hydroxyphenyl- 
arsinate,  C„H7OsNAsBi,  and  basic  bismuth  3-acet- 
amido-i-hydroxy-5-oxymercuriphenylarsinate ,  are  in¬ 
soluble  in  water.  A  soluble  product  is  obtained  by 
converting  3-amino-4-hydroxyphenylarsinic  acid  into 
its  dihydroxypropyl  derivative  (D.R.-P.  412171)  and 
preparing  a  bismuth  complex  from  this.  Other 
soluble  products  described  are  sodium  bismuth 
o-carboxyphenylglycerale  (from  (3-naphthaquinone 
by  oxidation  with  calcium  hypochlorite),  sodium 
bismuth  caffeate  (3  :  4-dihydroxycinnaraate),  bismuth 
alizarin,  C14H705Bi  (a  yellow  powder,  soluble  in 
sodium  hydroxide),  and  sodium  bismuth  7-iodo-S- 
hydroxyquinolina-5-sulphonate,  (C9H404NISNa)3Bi. 

W.  A.  Silvester. 

Selenium  organic  compounds.  VI.  Bromine, 
sulpho-,  and  mercury  derivatives  of  2  : 4-di- 
phenylselenophen  and  experiments  with  some 
related  compounds.  M.  T.  Boqert  and  C.  N. 
Andersen  (J.  Amer.  Chem.  Soc.,  1926,  48,  223— 
231 ;  cf.  A.,  1923,  i,  240). — By  the  action  of  phthalic 
anhydride  and  aluminium  chloride  on  2  :  5-dimethyl- 
selenophen  (cf.  Paal,  A.,  18S5,  1205  ;  Zoppellari, 
A.,  1895,  ii,  249)  in  boiling  carbon  disulphide, 
phthaloyl- 2  :  5-dimethylselenophen,  pale  yellow,  m.  p. 
155-5°,  is  obtained.  2  :  A- Diphenyl -'5  \  5-dimethyl- 
Ihiophen,  m.  p.  163-8°,  is  obtained  when  propio- 
phenoneanil,  m.  p.  53°  (cf.  Reddelien,  A.,  1910,  i, 
746),  is  heated  with  sulphur  for  6  hrs.  at  240°. 
n-Butyrophenoneanil,  pale  yellow,  b.  p.  198 — 202°/ 
25  mm.,  affords  similarly  a  compound,  m.  p.  286°, 
probably  2  :  4-diphenyl-S  :  5-diethylthiophen.  The 
corresponding  selenophens  could  not  be  prepared 
analogously.  Treatment  of  2  :  4-diphenylselenophen 
with  the  appropriate  proportions  of  bromine  in  glacial 
acetic  acid  yields  dibromo-2  : i-diphenylselenophen, 
m.  p.  86-7°,  and  tribromo-2 :  ^-diphenylselenophen, 
straw-coloured,  m.  p.  126-7°.  When  the  latter  is 
treated  with  sodium  and  methyl  iodide  in  ether,  a 


compound,  C-^HjjBrjSe,  m.  p.  139-8°,  is  produced,  the 
constitution  of  which  is  uncertain.  Tetrabromo- 2  :  4- 
diphenylselenophen,  m.  p.  176-5°,  is  obtained  by  the 
action  of  bromine  on  the  diphenyl  derivative  in 
boiling  alcohol  in  direct  sunlight.  2  :  4 -Diphenyl- 
sclenophentetrasulphonic  acid,  m.  p.  above  300°, 
is  produced  by  the  action  of  chlorosulphonie  acid  on 
diphenylselenophen  at  0°  in  suspension  in  light  petrol¬ 
eum.  2  :  4-Diphenylselenophen-5-mercurichloride  (cf. 
A.,  1923,  i,  240)  yields  the  above  tribromodiphenyl- 
selenophen  when  boiled  with  bromine  water,  whilst 
treatment  with  potassium  bromide  in  acetone  affords 
the  corresponding  mercuribromide,  m.  p.  215°,  and 
mercury  di- 5-(2  : 4 -diphenyl)selenophen,  m.  p.  236-7°, 
the  latter  being  also  produced  by  the  action  of  sodium 
iodide  or  sodium  cyanide  on  the  above  5-mercuri- 
chloride,  or  of  potassium  bromide  on  the  5-mercuri- 
bromide.  When  boiled  with  mercuric  bromide  in 
acetone,  the  above  mercury  diselenophen  yields  the 
5-mercuribromide,  whilst  mercuric  iodide  yields 
similarly  2  :  ‘l-diphenylselenophen-5-mercuri-iodide, 
m.  p.  176°,  which  reddens  rapidly  on  exposure  to 
light.  2:4-  Diphenylselenophen  -  5  -  mercuricyanide, 
in.  p.  256-4°,  is  obtained  similarly  by  the  action  of 
sodium  cyanide.  F.  G.  Willson. 


Cyclic  organo-metallic  compounds.  I.  Com¬ 
pounds  of  tellurium.  H.  D.  K.  Drew  (J.C.S., 
1926,  223 — 231). — When  tellurium  tetrachloride  and 
diphenyl  ether  are  heated  in  chloroform  solution, 
hydrogen  chloride  is  eliminated,  giving  a  90%  yield 
of  ■p-phenoxyphenyltelluritrichloridc  (I),  softens  at 
154°,  m.  p.  156 — 157°,  together  with  pp ’-diphenozy- 
diphenyltdluridichloride,  m.  p.  157 — 158°,  which  is 
also  obtained  by  heating  (I)  with  diphenyl  ether  at 
160°,  and  is  unchanged  by  heating  at  210°.  By 
aqueous  potassium  metabisulphite,  (I)  is  reduced  to 
pp' -diphenoxydiphenyl  ditelluride,  softens  at  85°, 
m.  p.  87 — 8S°,  which  gives  rise  to  an  amorphous 
oxide  on  exposure  to  air,  and  with  bromine  gives  a 
bromide,  m.  p.  near  180°,  whilst  by  warm,  concentrated 
nitric  acid  it  is  converted  into  pp'-dinitrodiphenyl 
ether.  When  (I)  is  heated  to  200°,  the  product  is 
5  :  5 -dichlorophenoxtellurine  (II),  m.  p.  265°,  which 
is  obtained  in  50%  yield  by  heating  tellurium  tetra¬ 
chloride  and  diphenyl  ether  at  200°.  It  is  colourless 
below  100°,  but  yellow  above,  and  is  stable  to  heat, 
but  slowly  hydrolysed  by  boiling  water.  As  regards 
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the  mechanism  of  its  formation,  it  is  suggested  that 
(I)  undergoes  change  into  o-phenoxyphenyltelluri- 
trichloride,  which  then  condenses  to  form  (II).  An 
attempt  to  prepare  the  o-compound  by  heating  (I) 
at  160°  led  to  the  production  of  an  impure  compound, 
decomp.  125°,  which  is  reduced  to  a  substance  resem¬ 
bling  a  ditelluride.  By  concentrated  nitric  acid,  (II) 
is  converted  into  p-phenoxyphenyltelluritrinitrate. 
which  yields  pp'-dinitrodiphenyl  ether ;  this  reaction 
may  indicate  the  ^-structure  of  (II).  By  aqueous 
potassium  metabisulphite,  (II)  is  converted  quan- 
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titatively  into  phcnoxtdlurine  (III),  m.  p.  78 — 79°, 
which  is  stable  and  colourless;  with  bromine  in 
chloroform  solution,  (III)  gives  5  :  5 -dibromophenox- 
tellurine,  decomp.  290°,  and  similarly  5  :  5 -di-iodo- 
phenoxtellurinc,  decomp,  about  270°,  whilst  warm, 
concentrated  nitric  acid  converts  it  into  phenox- 
tdlurine-5  :  5-dinitrate ,  decomp,  about  258°. 

F.  M.  Hamer. 

Mercuration  of  nitrobenzene.  J.  Jurgens 
(Rcc.  trav.  chim.,  1926,  45,  61 — 67). — When  nitro¬ 
benzene  is  treated  with  mercuric  nitrate  in  accordance 
with  the  method  of  Dimroth  (A.,  1902,  i,  656),  all  three 
isomeric  nitrophenylmercuric  chlorides  are  obtained, 
the  yields  being  o-  52-6%,  m.  p.  187°  (Dimroth,  loc. 
c,it.,  gives  182°),  m-  38-5%,  and  p-  8-9%,  the  deter¬ 
mination  being  made  by  means  of  a  thermal  analysis 
of  the  mixture  of  monobromonitrobenzenes  obtained 
on  treatment  of  the  product  with  bromine  water. 
A  small  quantity  (about  1%)  of  a  dimercurated  com¬ 
pound  which  yields  1  :  2-dibromo-3(  ?)-nitrobenzene 
on  treatment  with  bromine  water  is  also  obtained. 
On  boiling  with  aqueous  sodium  chloride,  either 
with  or  without  previous  treatment  with  hydrogen 
sulphide,  the  o-compound  is  converted  into  an 
o-dinitrodiphenyl  mercury  compound,  (CcH4,N02)2Hg, 
m.  p.  206°.  J.  W.  Bailer. 

Mercuration  of  nitrobenzene  and  substitution 
in  the  benzene  nucleus.  O.  Dimroth  (Annalen, 
1925,  446,  148— 154).— Holleinan  (A.,  1923,  i,  664; 
cf.  Jurgens,  preceding  abstract)  by  the  action  of 
mercuric  acetate  on  nitrobenzene  obtained  o-,  to-, 
and  p-compounds  in  the  ratio  5:4:1.  This  is  now 
confirmed,  60%  of  o-  and  p-compounds  and  40%  of 
TO-compound  being  obtained.  The  mechanism  of 
mercuration  is  discussed  and  the  conclusion  is  reached, 
contrary  to  Holleman’s  views,  that  the  type  of 
substitution  (o-,  p-,  or  to)  in  the  benzene  ring  depends, 
not  only  on  the  nature  of  the  substituent  present, 
but  also  on  that  of  the  entering  group.  Conformity 
to  Korner’s  rule  and  other  generalisations  has  only 
been  observed  because  the  entering  groups  (halogen, 
nitro-,  sulpho-)  have  hitherto  been  of  one  type. 

For  the  determination  of  isomeric  nitrophenyl 
mercurichlorides  the  mixture  is  converted  into  bromo- 
nitrobenzenes,  which  react  with  hydrazine  hydrate 
in  methyl  alcohol  at  110°.  The  o-  and  p-compounds 
lose  their  bromine  as  hydrobromic  acid  (determined 
as  silver  bromide),  whilst  the  m-compound  is  reduced 
to  m-bromoaniline. 

From  the  reaction  product  of  mercuric  acetate  with 
nitrobenzene  practically  pure  o-  and  w-nitrophenyl 
mercurichlorides  may  be  isolated  in  small  quantity 
by  a  long  series  of  crystallisations.  No  p-compound 
was  isolated.  C.  Hollins. 

A  mercuri-organic  compound  of  phenyl-fi- 
naphthylamine.  G.  Rossi  and  B.  Ceccketti 

(Gazzetta,  1925,  55,  869 — 872). — In  aqueous  alcoholic 
solution,  phenyl-fS-naphthylamine  reacts  with  mer¬ 
curic  acetate  rendered  slightly  acid  with  acetic  acid 
to  form  m ere uriph e nyl naph th ylamine, 

Hg<W->NH,2EtOH, 

°10n6  „ 

m.  p.  173°.  T.  H.  Pope. 


Structure  of  proteins.  Physical  and  chemical 
properties  of  diketopiperazines.  Fumaric  acid 
as  a  hydrolytic  product  of  gelatin.  E.  Abder- 
iialden  and  R.  Haas  (Z.  physiol.  Chem.,  1926,  151, 
114 — 125).  Comparative  oxidation  experiments. 
E.  Abderhalden  and  H.  Quast  (ibid.,  145 — 150).- — 
Diketopiperazines  are  completely  neutral  substances 
and  cannot  form  salts  with  acids  or  bases ;  when  a 
diketopiperazine  is  dissolved  in  sodium  hydroxide 
at  p n  11-4,  the  opening  of  the  ring  does  not  proceed 
to  completion,  but  equilibrium  is  attained  after 
many  hours  at  about  pa  8-5.  Long  keeping  in 
faintly  alkaline  solution  leads  to  disappearance  of 
the  picric  acid  reaction  for  diketopiperazines  from 
silk  peptone  and  caseinogen,  but  not  from  blood- 
serum  or  its  heat-coagulable  protein;  the  disap¬ 
pearance  of  the  picric  acid  reaction  runs  parallel  with 
an  increase  in  the  “  formol  ”  titration  figure.  Diketo¬ 
piperazines  are  adsorbed  by  bone  charcoal  from  0-05 M- 
aqueous  solution  to  the  extent  of  nearly  40%,  whilst 
the  corresponding  peptides  are  only  adsorbed  to 
7 — S%.  Potassium  mercuric  iodide  and  sodium 
hydroxide  precipitate  diketopiperazines,  but  not 
peptides  or  amino-acids  (except  tryptophan  and 
histidine)  from  aqueous  solution.  On  vacuum  dis¬ 
tillation  of  the  ester  mixture  obtained  from  the 
products  of  sulphuric  acid  hydrolysis  of  gelatin  there 
was  isolated,  from  the  fraction  boiling  at  100 — 130°, 
methyl  fumarate  in  a  yield  of  0-5%  of  the  original 
protein.  Oxidation  of  silk  peptone  with  zinc  perman¬ 
ganate  yielded,  with  different  preparations,  2-5 — - 
3-9%  of  oxamide  and  large  quantities  of  oxalic  acid ; 
the  yield  of  oxamide  did  not  vary  much  with  the 
temperature  of  the  reaction.  Leucylglycine,  when 
oxidised  with  zinc  permanganate,  gave  oxalic  and 
Isovaleric  acids,  but  no  oxamide,  whilst  leucylglycine 
anhydride,  under  similar  conditions,  gave  much 
oxamide.  The  occurrence  of  oxamide  as  an  oxid¬ 
ation  product  may  therefore  be  regarded  as  definite 
evidence  of  the  presence  of  a  diketopiperazine  linking 
in  the  original  compound.  Treatment  of  a  solution 
of  silk  peptone  with  dilute  sodium  hydroxide  caused 
an  increase  in  the  amino-nitrogen,  as  indicated  by 
“  formol  ”  titration,  and  a  simultaneous  reduction  in 
the  yield  of  oxamide  on  oxidation. 

C.  R.  Harington. 

Silk  fibroin.  R.  Brill  (Annalen,  1925, 446,  307 — 
308). — The  results  of  the  X-ray  investigation  of  fibroin 
(A.,  1923,  i,  102)  are  discussed  and  an  analogy  is 
indicated  between  the  supposed  structure  of  the  unit 
silk  crystal  and  that  of  the  diketomethylpiperazinc 
compounds  obtained  by  Bergmann,  Miekeley,  and 
Kann  (A.,  1925,  i,  1474).  R.  W.  West. 

Porphyrins  from  blood  pigments.  III.  A. 
Papendieck  (Z.  physiol.  Chem.,  1925,  150,  261 — 
266). — An  improved  method  for  reducing  haematin 
by  hydrazine  and  glacial  acetic  acid  is  given.  Better 
results  are  obtained  if  the  reduction  is  carried  out 
in  the  cold  (cf.  A.,  1925,  i,  711).  In  extracting 
a-haematoporphyroidin  with  chloroform,  the  solvent 
must  be  free  from  alcohol,  otherwise  partial  esterific¬ 
ation  takes  place.  The  composition  for  a-haemato¬ 
porphyroidin  or  the  hcematerindicarboxylic  acid  of 
Kiister  (A.,  1913,  i,  1005)  agrees  best  with  the  formula 
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C„.H.1.0,N,.  When  alcohol-free  chloroform  is  used 
in  the  extraction  of  this  compound,  it  dissolves 
readily  and  completely  in  dilute  alkalis,  and  can  be 
made  to  yield  a  dimethyl  ester,  m.  p.  221°. 

H.  I.  Coombs. 

Action  of  benzoyl  peroxide  on  a  dimethyl- 
(chloro)bsemin.  W.  Kuster  and  W.  Ruff  (Z. 
physiol.  Cliem.,  1926,  151,  98 — 113). — After  the 
prolonged  action,  in  the  cold,  of  benzoyl  peroxide 
on  a  sample  of  dimethyl(chloro)haemin,  there  was 
obtained,  besides  one-third  of  the  starting  material 
unchanged,  a  product  having  two  hydrogen  atoms 
less  and  showing  an  entirely  different  absorption 
spectrum ;  on  treatment  with  hydrochloric  acid,  the 
new  substance  split  off  its  iron  more  readily  than 
the  original  material,  and  a  porphyrin  was  formed 
which  was  not  identical  with  haamatoporphyrin ;  on 
treatment  with  pyridine,  the  dehydrogenated  product 
lost  only  60%  of  its  halogen,  and  chlorine  could  not 
be  reintroduced  into  the  resulting  substance  with 
hydrochloric  acid  in  methyl  alcohol ;  with  aniline  it 
lost  75%  of  its  chlorine,  which,  in  this  case,  could  be 
reintroduced.  The  dehydrogenated  compound  took 
up  two  atoms  of  bromine,  and  the  resulting  additive 
product,  on  treatment  with  sodium  carbonate,  lost 
both  bromine  and  chlorine,  yielding  a  compound 
with  a  free  hydroxyl  group,  whereas  the  original 
compound  did  not  lose  its  chlorine  under  such  con¬ 
ditions  ;  similarly  one  bromine  atom  could  be  elimin¬ 
ated  from  the  bromine  additive  product  by  boiling 
with  methyl  alcohol,  which  could  not  be  done  with 
dibromodimethylliEemin.  In  view  of  these  results,  it 
is  thought  that  the  action  of  the  benzoyl  peroxide 
consisted  in  the  removal  of  two  hydrogen  atoms  from 
the  side-chain,  converting  the  existing  ethylene 
linking  into  an  acetylene  one ;  this  might  account  for 
the  loosening  of  the  combination  with  iron,  and  for 
the  effects  observed  with  the  bromine  additive 
product,  provided  that  an  interchange  of  the  positions 
of  the  halogen  atoms  is  assumed. 

C.  R.  Harington. 

Chlorocruorin,  a  pigment  related  to  haemo¬ 
globin.  H.  M.  Fox  (Proc.  Roy.  Soc.,  1926,  B,  99, 
199 — 220). — Chlorocruorin,  which  occurs  in  the  blood 
plasma  of  certain  polychoete  worms  (Lankester,  J. 
Anat.  Physiol.,  1867,  2,  114;  1870,  3,  119),  shows 
differences  from  haemoglobin  greater  than  those 
between  specific  haemoglobins.  The  oxidised  and 
reduced  forms  are  almost  the  same  colour  (red,  con¬ 
centrated  ;  green,  dilute),  but  differ  spectroscopically 
as  oxyhemoglobin  differs  from  haemoglobin.  Oxy- 
chlorocruorin  is  deoxygenated  by  living  tissue  more 
rapidly  than  oxyhaemoglobin,  and  the  affinity  for 
oxygen  is  increased  by  an  increase  in  pu.  Specific 
chlorocruorins  of  different  oxygen  affinity  are  present 
in  Myxicola,  Sgnrogragdiis,  Sabella,  Branchiomnm ; 
that  of  Myxicola  may  be  saturated  with  oxygen  at 
the  ordinary  atmospheric  (partial)  pressure,  whilst 
the  others  take  up  more  when  oxygen  is  bubbled 
through  their  diluted  solutions.  The  specific  chloro¬ 
cruorins  differ  in  the  position  of  the  a-band  axis  in 
the  absorption  spectra.  The  affinity  of  chloro¬ 
cruorin  for  carbon  monoxide  is  greater  than  its 
affinity  for  oxygen.  Carbonylchlorocruorin  is  more 


readily  dissociated  by  light  than  carbonylhamio- 
globin.  M elachlorocruorin  (brownish-green)  is  pre¬ 
pared  by  the  action  of  potassium  ferricyanide  on 
oxychlorocruorin,  and  differs  considerably  from 
methoemoglobin  spectroscopically.  Weak  acids  con¬ 
vert  oxychlorocruorin  into  cklorocruorohcematin  (red¬ 
dish-brown  in  acid,  greenish-brown  in  alkali).  Chloro- 
cruorohcemin  and  chlorocruorochroniogcn  are  prepared 
by  the  methods  used  for  hsemin  and  hremochromogcn, 
and  them  absorption  spectra  are  described.  The 
a  absorption  band  is  the  same  for  the  chromogens 
from  different  chlorocruorins,  but  differs  from  that 
of  the  hoemochromogens  of  haemoglobin,  helicorubin, 
actiniohsematin,  and  part  of  the  cytochrome  complex. 
Hence  the  haematin  group  of  chlorocruorin  is  probably 
not  the  same  as  that  of  these  pigments.  It  contains 
iron,  probably  united  to  a  different  porphyrin.  The 
protein  portion  of  the  chlorocruorin  molecule  is  not 
displaced  by  ammonia.  A  hybrid  pigment  is  readily 
made  by  mixing  haematin  solution  with  an  alkaline 
solution  of  the  protein  from  chlorocruorin.  Chloro- 
cruoroporphyrin,  prepared  by  Nencki’s  method  for 
hamiatoporphyrin  or  by  a  modification  of  Laidlaw’s 
method,  shows  absorption  bands  more  to  the  red 
than  those  given  by  other  porphyrins.  Its  solubility 
in  chloroform  classes  it  with  the  ooporphyrin  group. 

C.  Hollins. 

Analysis  of  proteins.  V.  Van  Slyke’s  method 
of  determination  of  nitrogen  distribution. 
R.  H.  A.  Plimmer  and  J.  L.  Rosed  ale  (Biochcm.  J., 
1925,  19,  1004 — 1014). — A  critical  investigation  of 
the  discrepancies  arising  at  the  various  stages  of  the 
Van  Slyke  method.  Modifications  and  simplifications 
are  introduced,  especially  in  the  determination  of  the 
amide  and  humin  nitrogen  and  in  the  treatment  of 
the  phosphotungstate  fraction.  S.  S.  Zilva. 

Analysis  of  proteins.  VI.  Distribution  of 
nitrogen  in  the  proteins  of  eggs.  R.  H.  A. 
Plimmer  and  J.  L.  Rosedale  (Biochem.  J.,  1925, 
19,  1015—1019). — Utilising  their  simplified  method 
(see  preceding  abstract),  the  authors  have  determined 
the  nitrogen  distribution  in  the  proteins  of  eggs. 
The  results  are  tabulated  and  compared  with  the 
figures  obtained  by  other  workers.  S.  S.  Zilva. 

Analysis  of  proteins.  VII.  Direct  deter¬ 
mination  of  arginine.  R.  H.  A.  Plimmer  and  J.  L. 
Rosedale  (Biochem.  J.,  1925,  19,  1020—1021). — 
Arginine  determined  directly  in  solutions  of  hydro¬ 
lysed  proteins  by  boiling  with  sodium  hydroxide 
gives  a  higher  value  than  if  determined  in  the  diamino- 
fraction  precipitated  by  phosphotungstic  acid.  On 
treating  the  monoamino-fraction  in  the  same  way,  a 
value  is  obtained  representing  the  difference.  The 
arginine  value  of  a  protein  is  therefore  the  sum  of 
the  figures  obtained  from  the  diamino-  and  mono- 
amino-fractions,  or  the  figure  obtained  directly, 
assuming  that  no  other  amino-acid  behaving  like 
arginine  is  present  in  proteins.  S.  S.  Zilva. 

Interaction  of  free  amino-nitrogen  and  dex¬ 
trose.  H.  Borsook  and  H.  Wasteneys  (Biochem. 
J.,  1925,  19,  1128 — 1137). — Protein  derivatives  react 
with  dextrose  in  alkaline  solution,  as  is  shown  by  the 
reduction  of  free  amino-nitrogen.  The  reduction  is 
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not  the  result  of  a  synthetic  process  and  carbamide, 
cyanic  acid,  and  ammonia  arc  not  formed.  The 
mixture  of  dextrose  and  protein  derivative  acquires 
the  property  of  reducing  methylene-blue  in  approxim¬ 
ately  neutral  solution.  With  glycine  and  peptone 
the  reduction  of  methylene-blue  is  accelerated  by 
phosphate.  With  albumin  an  equal  velocity  of 
reduction  is  obtained  without  phosphate.  The  reduc¬ 
tion  of  methylene-blue  by  incubated  peptone  and 
dextrose  is  accelerated  by  washed  muscle.  Pre¬ 
liminary  incubation  with  dextrose  increases  the 
yield  of  ammonia  after  oxidation  with  hydrogen 
peroxide.  S.  S.  Zilva.. 

Potentiometric  titration  (diazotisation)  of 
amines.  E.  Muller  and  E.  Dachselt  (Z.  Elektro- 
chem.,  1925,  31,  662 — 666). — Aniline  and  other 
aromatic  amines  in  hydrochloric  acid  solution  may 


be  accurately  titrated  with  concentrated  sodium 
nitrite  solution,  with  suitable  cooling,  using  a  platinum 
electrode  and  a  standard  calomel  electrode.  An 
average  potential  of  -fO-58  volt,  independent  of  the 
amine,  is  found  at  the  end-point.  Titrations  may  be 
conveniently  carried  out  by  applying  a  compensating 
voltage  of  the  above  amount  to  the  electrode  circuit 
and  titrating  until  a  sensitive  galvanometer  indicates 
zero.  W.  A.  Casbari. 

Determination  of  arsenic  and  silver  in  silver 
arsenobenzenes.  U.  Cazzani. — See  B.,  1926,  107. 

Development  of  organic  analysis  from 
Lavoisier  to  Pregl.  C.  Weyoand  (Z.  angew.  Chem., 
1925,  38,  881 — 885). — An  historical  account  of  the 
development  of  the  accuracy  of  combustion  analysis. 

T.  S.  WnEELER. 


Biochemistry. 


Carbon  dioxide  production  and  duration  of 
life  of  Drosophila  cultures.  J.  H.  Northrop 
(J.  Gen.  Physiol.,  1926,  9,  319 — 324).— Since  the  total 
quantity  of  carbon  dioxide  produced  during  its  life¬ 
time  by  each  individual  is  greater  at  15°  than  at  26° 
or  30°,  and  is  much  greater  in  the  light  than  in  the 
dark,  the  duration  of  life  of  Drosophila  is  not  deter¬ 
mined  by  the  time  required  to  produce  a  limiting 
amount  of  carbon  dioxide.  C.  P.  Stewart. 

Tests  for  blood.  Oxydase  and  hsemo- 
chromogen  reactions  of  yeast  and  plant  seeds. 
0.  Schumm  (Z.  physiol.  Chem.,  1925,  150,  276—286). 
— Certain  chemical  or  chemical-spectroscopic  tests 
for  blood  which  depend  on  highly  sensitive  oxydase 
or  ha3mochromogcn  reactions — such  as  the  benzidine 
and  pyridinc-hmmochromogen  tests — must  be  inter¬ 
preted  with  caution  when  dealing  with  material  of 
unknown  origin  and  composition,  since  yeast  and 
plant  seeds  give  positive  reactions.  Support  is  given 
to  Iveilin’s  view  (A.,  1925,  i,  1112)  that  cytochrome  is 
a  normal  constituent  of  many  parts  of  plants.  Al¬ 
though  the  author  has  not  been  able  to  obtain  the 
true  blood  pigment  (oxyhaemoglobin-,  methaemo- 
globin-,  or  haemoglobin-)  spectra  from  yeast  extracts, 
he  obtained  a  pigment  which  he  could  not  safely 
differentiate  from  hsematin.  H.  I.  Coombs. 

Oxygen  content  of  metbaemoglobin.  Dissolved 
methaemoglobin  and  haemoglobin  in  corpuscles. 
M.  Nicloux  and  J.  Roche  (Compt.  rend.  Soc.  Biol., 
1925,  93,  275 — 278;  from  Chem.  Zentr.,  1925,  II, 
1292). — Methaemoglobin,  either  in  corpuscles  or  in 
laked  blood,  has  an  oxygen  content  half  that  of 
oxyhsemoglobin.  G.  W.  Robixson. 

Formation  of  methaemoglobin.  VII.  [Action 
of]  nitrite.  R.  Meier  (Arch.  exp.  Path.  Pliarm., 
1926, 110,  241 — 264). — In  alkaline  solution,  oxyhaemo¬ 
globin  is  only  slightly  affected  by  the  presence  of 
nitrite,  an  excess  of  20 — 50  times  resulting  in  the 
formation  of  a  mixture  of  oxyhsemoglobin  and  alkaline 


methaemoglobin,  and  of  100 — 1000  times,  a  mixture 
of  alkaline  methaemoglobin  and  nitrogen  dioxide- 
haemoglobin.  In  neutral  and  faintly  acid  solutions, 
with  pigment  and  nitrite  in  molecular  proportions, 
methaemoglobin  only  results,  whilst  with  smaller 
amounts  of  nitrite  a  mixture  of  oxyhsemoglobin  and 
methaemoglobin,  and  with  larger  amounts  of  nitrite 
a  mixture  of  methaemoglobin  and  nitrogen  dioxide— 
haemoglobin,  is  formed.  In  the  experiments  in  which 
methaemoglobin  only  is  obtained,  one-fourth  of  the 
oxygen  combined  with  the  haemoglobin  is  liberated 
and  an  amount  of  nitrite  disappears  equivalent  to  the 
oxyhsemoglobin.  In  acute  poisoning  of  cats  'with 
nitrite  or  nitrous  fumes,  much  methaemoglobin  is 
formed,  but  on  keeping  this  is  completely  converted 
into  nitrogen  dioxide-haemoglobin. 

P.  W.  Clutterbuck. 

Blood  pigments.  IV.  Sulphaemoglobin.  F. 
H.vurowitz  (Z.  physiol.  Chem.,  1926, 151,  130 — 144). 
— Crystalline  sulphaemoglobin  has  been  obtained  by 
alternate  introduction  of  oxygen  and  hydrogen 
sulphide  into  a  20%  solution  of  pure  horse  haemo¬ 
globin  and  subsequent  addition  of  20%  alcohol  to 
the  ice-cold  solution;  the  crystals  have  a  similar 
appearance  to  those  of  haemoglobin ;  details  are  given 
of  the  absorption  spectrum.  An  accurate  determin¬ 
ation  of  the  sulphur  content  could  not  be  obtained 
owing  to  the  difficulty  of  getting  rid  of  adsorbed 
sulphur;  the  iron  in  sulphaemoglobin  is  still  in 
organic  combination.  Pure  selenium  hydride  is 
without  action  on  haemoglobin,  the  effects  observed 
by  Clarke  and  Hurtley  (A.,  1907,  i,  992)  having  been 
due  to  the  presence  of  traces  of  hydrogen  sulphide; 
the  assumption  by  these  observers  of  a  carbon 
monoxide-sulphaemoglobin  is  also  shown  to  be  an 
error  due  to  the  unnoticed  formation  of  methaemo¬ 
globin.  The  action  of  nitric  oxide  on  reduced  haemo¬ 
globin  in  absence  of  oxygen  gives  nitric  oxide-haemo¬ 
globin;  with  oxyhaemoglobin  methaemoglobin  is 
produced  by  the  action  of  the  small  quantities  of 
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nitrogen  peroxide  formed,  and  with  excess  of  nitric 
oxide  passes  into  the  nitric  oxide  compound;  with 
carbon  monoxide-haemoglobin  the  nitric  oxide  com¬ 
pound  is  obtained  with  no  intermediate  formation  of 
metluemoglobin  (cf.  Anson  and  Mirsky,  J.  Physiol., 
1925,  60,  100).  C.  It.  Harington. 

Hsemochromogen  and  haemoglobin.  W. 

Kuster  (Ber.,  1925,  58,  [B],  2851—2854;  cf.  A., 
1925,  i,  992). — A  solution  of  luemin  in  1-5%  sodium 
hydroxide  free  from  air  deposits  red  needles  when 
preserved  at  a  low  temperature  in  the  presence  of 
nitrogen;  the  isolation  of  the  substance  has  not  yet 
proved  possible,  but  its  spectrum  in  air-free  solvents 
is  identical  with  that  of  htemoebromogen.  The  pro¬ 
duction  of  the  hmmoehromogen  spectrum  in  solutions 
of  luemin  in  pyridine  and  in  alkaline  solutions  in  the 
presence  of  reducing  agents  (Kiister,  Chem.  Zelle 
Gewebe,  1924,  12)  is  due  to  the  alkali  hydroxide 
alone,  which  causes  the  hydroxy-group  produced  in 
union  with  the  iron  atom  to  migrate  to  the  most 
reactive  position  in  the  haemin  molecule,  thus 

:r%-co2h  [  — c:ch2 

producing  a  radical :  pFe-Cl  •  \  — >- 

IN/  [-CH-CH 
>NH-coor — c-ch2-oh 

/  \  %  .  The  pyridine  probably 

>N — Fe  (-CH-CH 

+ 

merely  unites  with  and  stabilises  this  radical, 
whereas  the  reducing  agent  is  active  only  in  prevent¬ 
ing  the  atmospheric  oxidation  of  the  very  sensitive 
hsemochromogen.  The  observation  appears  particu¬ 
larly  important  for  the  explanation  of  the  absorption 
of  oxygen  and  carbon  monoxide  by  haemoglobin, 
since  the  capacity  of  the  latter  and  of  hsemochromogen 
to  combine  with  carbon  monoxide  is  the  same,  and  if 
hsemochromogen  is  regarded  as  containing  a  radical, 
the  radical  nature  of  haemoglobin  must  be  regarded  as 
established.  H.  Wren. 

Blood.  IV.  Origin  of  has  mins  from  haemo¬ 
globin-.!  and  the  existence  of  two  forms  of 
haemoglobin,  Aa  and  Ab.  W.  Kuster  [with  G. 
Schmid,  W.  Ruff,  W.  Heess,  and  R.  Huttenlocher] 
(Z.  physiol.  Chem.,  1926, 151,  56 — 85). — It  is  suggested 
that  haemoglobin  exists  as  a  tribasic  acid,  in  which  two 
of  the  acid  carboxyl  groups  are  derived  from  the 
globin  part  of  the  molecule,  and  the  other  is  one  of  the 
two  present  in  the  prosthetic  part  of  the  molecule. 
These  two  carboxyl  groups  of  the  prosthetic  group  are 
not  identical,  and  thus  two  haemoglobins  are  possible, 
according  to  which  carboxyl  group  is  ionised.  The 
various  theoretically  possible  hsemins  and  methyl- 
and  dimethyl-hsemins  are  discussed.  It  is  assumed 
that  where  the  two  luemin  carboxyl  groups  exist  as 
betaines,  the  halogen  is  not  ionisable,  e.g.,  in  a  di- 
methyl(bromo)ha3min  which  is  described.  An 
attempt  is  made  to  correlate  the  various  products 
obtained  experimentally  by  the  authors,  with  those 
theoretically  possible.  W.  0.  Kermack. 

Lactic  acid  in  blood.  J.  Collazo  and  J. 
Supnievski  (Compt.  rend.  Soc.  Biol.,  1925,  92,  367 — 
369;  from  Chem.  Zentr.,  1925,  II,  411). — The  normal 
lactic  acid  content  of  the  blood  of  rabbits  is  0-048%. 


It  is  appreciably  increased  by  injection  of  dextrose, 
acetaldehyde,  hydrazine,  phenylhydrazine,  alanine, 
and  insulin,  decreased  by  arabinose,  pituitary  extract, 
acetates  (sodium  acetate,  ethyl  acetate,  etc.),  and 
inappreciably  affected  by  lasvulose,  phloridzin, 
guanidine,  and  adrenaline.  G.  IV.  Robinson. 

Combined  sugar  in  blood.  M.  Bufano  (Arch. 
Farm,  sperim.  Sci.  aff.,  1925,  40,  235 — 250). — A  solu¬ 
tion  of  blood-albumin  at  the  same  concentration  as  in 
blood  is  hydrolysed  by  Condorelli’s  method  (A.,  1925, 
i,  714),  and  its  reducing  power  then  compared  with 
that  of  an  unhydrolysed  solution  of  equal  concentra¬ 
tion.  Deproteinised  blood  plasma  and  also  a  solution 
of  glycogen  of  the  same  concentration  as  in  blood  are 
similarly  tested.  In  every  case  the  increase  in  the 
reducing  power  is  insufficient  to  account  for  the 
proportion  of  combined  blood-sugar  deduced  from 
hydrolyses  of  blood  by  Condorelli’s  method.  Further 
reasons  for  believing  in  the  existence  of  combined 
blood-sugar  arc  :  firstly  the  variability  of  the  propor¬ 
tion  of  combined  sugar  in  the  blood  of  a  rabbit  after 
insulin  treatment;  secondly,  Condorelli’s  method  of 
hydrolysis  is  far  too  gentle  to  affect  the  protein.  It 
is  concluded  that  about  one-third  of  the  blood-sugar 
is  combined,  chiefly  with  the  protein  of  the  serum 
(according  to  Condorelli  with  the  globulin),  but  so 
loosely  that  it  can  be  liberated  without  decomposing 
the  protein.  W.  E.  Ellis. 

Relationship  of  the  constituents  of  blood  and 
cerebrospinal  fluid.  L.  S.  Kubie  and  G.  M. 
Shults  (J.  Exp.  Med.,  1925,  42,  565 — 591). — When 
due  allowances  are  made,  the  amounts  of  sugar, 
chloride,  and  non-protein  nitrogen  in  cerebrospinal 
fluid  correspond  generally  with  the  amounts  in  blood, 
but  factors  other  than  the  concentration  in  the  blood 
affect  the  distribution  of  a  substance. 

Chemical  Abstracts. 

Post-mortem  blood  and  spinal  fluid.  G.  W. 
Pucher  and  L.  A.  BuRD  (Buffalo  Gen.  Hosp.  Bull., 
1925,  3,  11 — 13). — The  quantities  of  uric  acid,  amino- 
acids,  and  carbon  dioxide  in  post-mortem  spinal 
fluid  are  less  than  those  in  the  blood. 

Chemical  Abstracts. 

Changes  in  the  blood  constituents  accom¬ 
panying  gastric  secretion.  Chloride.  R.  K.  S. 
Lim  and  T.  G.  Ni  (Amer.  J.  Physiol.,  1926,  75,  475 — 
486). — A  fall  in  the  chloride  concentration  of  the 
blood  accompanies  gastric  secretion.  The  fall  is 
related  in  extent  to  the  degree  of  dehydration  rather 
than  to  the  rate  of  excretion  of  chloride.  Prolonged 
secretion  resulted,  in  one  case,  in  a  loss  of  49%  of  the 
total  chloride  of  the  body.  The  secreting  cells  are 
largely  independent  of  the  level  of  blood  chloride. 

R.  K.  Cannan. 

Distribution  of  ions  in  blood-serum.  III.  P. 

Rona  and  G.  Melli  (Biochem.  Z.,  1925,  166,  242 — 
250 ;  cf.  A.,  1911,  ii,  302 ;  1923,  i,  728  ;  1925,  i,  95).— 
The  non-dialysable  calcium  of  serum  represents 
31 — 39%  of  the  total  calcium.  The  addition  of  a 
small  amount  of  lecithin  to  the  collodion  of  the  cell 
causes  an  increase  to  more  than  50%  in  the  non- 
dialysable  calcium.  The  anomalous  positive  osmosis 
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of  physiological  saline  towards  scrum  in  collodion 
thimbles  is  reversed  when  0-1 — OOliY-thorium  nitrate 
is  employed  as  the  external  solution. 

E.  C.  Smith. 

Connexion  between  vegetative  nervous  system 
and  potassium  and  calcium  ions  of  serum.  S. 
Leites  (Biochem.  Z.,  1925,  166,  47 — 54). — The  ratio 
of  the  concentrations  of  potassium  and  calcium  in  the 
serum  serves  as  an  index  of  the  equilibrium  between 
the  two  subdivisions  of  the  vegetative  nervous 
system,  but  the  absolute  value  of  the  potassium  con¬ 
centration  can  give  no  indication  of  the  preponder¬ 
ating  influence  of  either  branch  over  the  other. 
Section  of  one  vagus  at  the  neck,  or  of  both  vagi 
below  the  diaphragm,  causes  a  temporary  lowering 
of  the  coefficient  K/Ca,  which  recovers  after  a  certain 
interval.  Removal  of  the  solar  plexus  and  division 
of  the  splanchnic  nerves  result  in  a  fall  in  serum- 
calcium.  E.  C.  Smith. 

Haemolysis.  I.  Mechanism  of  haemolysis  by 
hydrogen  ions  and  hydroxyl  ions.  R.  Mond 
(Pfliiger’s  Archiv,  1925,  208,  574 — 594;  from  Chem. 
Zentr.,  1925,  II,  1292). — Haemoglobin  is  enclosed  by  a 
membrane  of  plasma  the  impermeability  of  which 
must  first  be  overcome  by  substances  causing  haemo¬ 
lysis.  If,  however,  such  substances  cause  coagulation 
of  the  haemoglobin  particles  to  compound  aggregates, 
the  haemolysis  is  not  evident.  Heat-coagulated 
haemoglobin  dissolves  in  hot,  dilute  ethyl  alcohol  on 
the  alkaline  side  of  its  isoelectric  point,  but  is  preci¬ 
pitated  on  cooling.  Heat-coagulated  globin  dis¬ 
solves  slowly  at,  and  on  the  acid  side  of  its  isoelectric 
point.  The  stromata  of  corpuscles  have  an  isoelectric 
point  between  pa  5-5  and  3-0,  according  to  the  salt 
concentration  and  the  nature  of  the  ions.  A  slight 
decrease  in  pn  from  neutrality  causes  haemolysis ; 
on  the  alkaline  side  there  is  a  wide  zone  of  resist¬ 
ance.  The  point  at  which  haemolysis  sets  in  is 
affected  by  salts  according  to  their  effect  on  the  iso¬ 
electric  point  of  the  stromata.  The  maximum  resist¬ 
ance  to  haemolysis  by  ether  and  ethyl  alcohol  is  at  the 
neutral  point.  The  haemolytic  effect  of  saponin 
increases  proportionally  with  decrease  in  pn- 

G.  W.  Robinson. 

Isoelectric  zone  of  typhoid  agglutinin.  R. 
Ottenberg  and  F.  A.  Stem  buck  (J.  Gen.  Physiol., 
1926,  9,  345 — 350). — The  isoelectric  point  of  typhoid 
agglutinin  lies  between  ps  4-4  and  pn  4-6. 

C.  P.  Stewart. 

Sensitisation  by  albumins  and  pseudoglobulins 
from  normal  and  immune  sera.  H.  Freundlich 
and  W.  Beck  (Biochem.  Z.,  1925,  166,  190 — 201). — 
The  authors  have  confirmed  the  results  of  Reitstotter 
(A.,  1923,  i,  393)  on  the  sensitisation  of  ferric  hydroxide 
sols  by  the  pseudoglobulins  of  normal  and  immune 
sera,  and  extended  the  investigation  to  diphtheria, 
dysentery,  and  tetanus,  with  positive  results,  the 
result  being  negative,  however,  with  swine  erysipelas. 
Sensitisation  occurs  when  the  concentration  of  the 
pseudoglobulin  is  0-1%,  but  a  concentration  of  0-6% 
s  necessary  for  the  detection  of  any  difference  between 
the  normal  and  immune  sera.  The  ps  of  the  pseudo¬ 
globulin  is  6-1 — -6-3  in  each  case;  the  effect  therefore 


is  not  due  to  pn  difference.  A  similar  sensitisation 
takes  place  with  Mo205,H20  sols,  but  not  with 
slightly  acid  gold  sols.  The  effect  of  a  series  of 
cations  on  sensitisation  with  serum-albumin  is  given. 

E.  C.  Smith. 

Cytological  evidence  of  presence  of  cholesterol 
in  the  normal  eye.  A.  Dehorne  (Compt.  rend., 
1926,  182,  341 — 343). — Histological  evidence  is 

adduced  to  show  that  lipins  and  cholesterol,  probably 
united  with  protein,  occur  in  all  the  transparent  tissues 
of  the  eye  of  various  species.  In  pathological  con¬ 
ditions  [e.g.,  senile  cataract),  separation  of  the  lipins 
from  the  compound  takes  place,  it  is  suggested, 
forming  opaque  lipoid  deposits.  L.  F.  Hewitt. 

Lipin  content  of  the  corpus  luteum.  Herm- 
stein  (Arch.  Gynakol.,  1925,  739 — 770).— The  total 
lipin  content  was  approximately  constant,  but  was 
slightly  higher  just  before  the  menses;  after  the 
menses  more  fatty  acids,  neutral  fat,  and  soaps  are 
present.  At  the  height  of  development  the  corpus 
luteum  contains  chiefly  cholesterol,  cholesterol  esters, 
and  phosphatides,  tho  last-named  constituent  being 
abundant  in  all  phases.  Chemical  Abstracts. 

Comparative  physiology  of  animal  extractives 
and  alkaloids.  F.  Kutscher  and  D.  Ackermann 
(Z.  Biol.,  1926,  84,  181- — -192). — The  paper  reviews 
the  extensive  work  from  Kutscher’s  laboratory  in  this 
field  and  discusses  the  physiological  significance  of  the 
distribution  amongst  animals. of  purines,  derivatives 
of  glyoxaline  and  of  guanidine,  and  of  methylated 
substances.  R.  K.  Cannan. 

Skin  skeleton  of  insects.  I.  H.  Schmaleuss 
and  H.  Werner  (Ber.,  1925,  58,  [JB],  2763 — 2764). — 
Extraction  of  the  wing-sheath  of  the  cockchafer  with 
boiling  alcohol  yields  a  material  which,  in  aqueous 
solution,  gives  a  dark  green  colour  with  ferric  chloride, 
becoming  dark  red  on  addition  of  sodium  carbonate. 
Similar  results  are  obtained  with  the  aqueous  extract 
of  the  wing-sheath.  Ferment  test-paper  (Schmalfuss, 
A.,  1923,  ii,  783)  is  coloured  brown  in  a  few  minutes  by 
the  aqueous  extract.  The  presence  of  an  o-dihydroxv- 
benzene  is  thus  established.  H.  Wren. 

Effect  of  alkaloids  and  salts  on  vital  staining. 

I.  Studies  with  living  tissue.  A.  Bornstein  and 
E.  Ruter  (Pfliiger’s  Archiv,  1925,  207,  596 — 613 ; 
from  Chem.  Zentr.,  1925,  II,  472). — The  dyes  used 
were  neutral-red,  Nile-blue,  and  methylene-blue ;  the 
alkaloids  were  quinine,  strychnine,  atropine,  novo- 
caine,  caffeine,  theophylline,  and  pilocarpine.  Para- 
moecia  were  strongly  decolorised  by  alkaloids  and  by 
ammonium  chloride,  but  scarcely  affected  by  neutral 
salts  and  hydrochloric  acid.  Similar  results  were 
obtained  with  leucocytes  and  erythrocytes.  Muscle 
and  flower  petals  were  decolorised  by  certain  of  the 
alkaloids,  by  neutral  salts,  and  by  hydrochloric  acid. 
The  permeability  of  cells  for  different  toxic  substances 
has  an  important  effect  on  their  behaviour. 

G.  W.  Robinson. 

Effect  of  alkaloids  and  salts  on  vital  staining. 

II.  E.  Ruter  and  A.  Bornstein  (Pfluger’s  Archiv, 
1925,  207,  614—623;  from  Chem.  Zentr.,  1925,  II, 
472 ;  cf.  preceding  abstract). — The  basic  dyes  neutral- 
red,  Nile-blue,  and  methylene-blue  are  displaced  from 
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protoplasm  by  alkaloids.  Although  the  process  can 
be  followed  microscopically,  the  specific  effect  of  each 
alkaloid  is  not  evident.  Neutral  salts  can  also  displace 
dyes  from  living  cells.  Similar,  although  not  neces¬ 
sarily  analogous,  effects  can  be  observed  with  organic 
and  inorganic  absorbents.  G.  W.  Robinson. 

Relation  of  the  filterability  of  dyes  to  their 
excretion  and  behaviour  in  the  animal  body. 
A.  Grollman  (Amer.  J.  Physiol.,  1926,  75,  287 — 
293). — The  ability  of  the  frog’s  kidney  to  eliminate 
dyes  introduced  into  the  blood-stream  is  determined 
in  great  part  by  their  filterability  as  measured  by  their 
ultrafiltration  through  collodion  membranes.  The 
contrary  results  in  the  literature  arc  due  to  failure  to 
establish  true  equilibrium  during  ultrafiltration  by 
reason  of  adsorption  of  dye  by  the  collodion.  The 
salts  of  serum  may  change  the  degree  to  which  dyes 
will  filter.  R.  K.  Cannan. 

Analysis  of  sweat.  R.  E.  Barney  (J.  Amer. 
Med.  Assoc.,  1925,  85,  1373 — 1375). — In  senile 
eczema,  but  not  in  psoriasis,  there  is  an  apparent 
diminution  in  the  output  of  the  nitrogenous  consti¬ 
tuents  of  the  sweat.  Chemical  Abstracts. 

Urine  formation  in  the  kidneys  of  frogs. 
VII.  Excretion  of  non-electrolytes.  F.  Wankell 
(Pfliiger’s  Archiv,  1925,  208,  604 — 616;  from  Chcm. 
Zentr.,  1925,  II,  1371 — 1372). — Solutions  of  the 
following  compounds  are  concentrated  on  passing 
through  the  frog’s  kidney :  carbamide,  thiocarb- 
amide,  monosodium  urate,  hypoxanthine,  glycine 
(acid  reaction),  alanine  (acid  reaction),  aspartic  acid, 
glutamic  acid,  lysine,  arginine,  guanidine,  creatinine, 
hippuric  acid,  lactamide.  The  following  compounds 
pass  through  without  change  of  concentration : 
asparagine,  glutamine,  creatine,  glucosamine,  d-  and 
Z-mannose,  d-  and  Z-arabinose,  Z-dextrose,  cZ-lsevulose, 
sucrose,  lactose,  raffinose.  The  following  compounds 
are  partly  retained :  d-galactose,  d-  and  Z-xylose, 
<Z-ribose,  glycine  ( ?  neutral  reaction),  alanine  ( ? 
neutral  reaction).  cZ-Dextrose  is  completely  retained. 
Concentration  apparently  takes  place  in  the  case  of 
nitrogenous  compounds,  but  not  in  the  case  of  any 
carbohydrate.  G.  W.  Robinson. 

Source  of  errors  in  the  determination  of 
glycuronic  acid  in  urine.  M.  Brul£:,  H.  Garban, 
and  A.  Amer  (Compt.  rend.  Soc.  Biol.,  1925,  92, 
1216 — 1218  ;  from  Chem.  Zentr.,  1925,  II,  1375). — 
In  certain  cases  when  glycuronic  acid  is  known  to  be 
present,  the  Tollens  test  is  negative  or  the  violet 
coloration  is  only  obtained  when,  after  hydrolysis  with 
hydrochloric  acid  and  cooling,  more  naphthoresor- 
cinol  is  added.  Other  sources  of  error  are  the  presence 
of  hexamethylenetetramine  or  large  amounts  of 
dextrose.  G.  W.  Robinson. 

Hydrogen-ion  concentration  of  human  faeces. 
G.  Schaudt  (Biochem.  Z.,  1925,  166,  136 — 154). — - 
The  pa  of  faeces  normally  lies  between  8-4  and  5-2. 
Liquid  faeces  are  of  lower  pa  than  solid.  Karlsbad 
salts  and  sodium  dihydrogen  phosphate  per  os  cause 
an  increase  in  acidity,  but  disodium  hydrogen  phos¬ 
phate  and  sodium  hydrogen  carbonate  per  os  or 
intravenously  have  no  effect  on  the  pa.  On  mixed 


diet  the  faces  are  alkaline,  but  on  fat  diet  practically 
neutral.  No  definite  connexion  exists  between  the 
Pa  of  urine  and  that  of  the  faeces.  On  fat  diet,  the 
urinary  pH  varies  between  6-0  and  7-0,  on  protein  diet 
between  5-0  and  7-0.  E.  C.  Smith. 

Presence  of  copratin  and  detection  of  blood  in 
faeces.  O.  Schumm  [with  W.  Dankmeier]  (Z. 
physiol.  Chem.,  1926,  151,  126 — 129). — The  presence 
of  copratin  (this  vol.,  87)  could  not  be  demonstrated 
in  human  bile,  although  the  hoemochromogen  reaction 
was  positive ;  the  same  applies  generally  to  meconium, 
although  here  sometimes  copratin  was  definitely 
present ;  it  is  pointed  out  that  the  presence  of  copratin 
or  chloroform-soluble  porphyrin  in  the  faeces  may  be 
the  only  sign  of  “  occult  ”  hrem orrhage  in  certain  cases. 
Comparison  of  the  pyridine  blood  test  with  Weber’s 
test  and  the  benzidine  reaction  has  shown  the  former 
to  be  a  sensitive  and  certain  method  for  the  detection  of 
hrematin.  C.  R.  Harington. 

Lipoid  partition  in  blood  in  health  and  disease. 
B.  L.  Oser  and  W.  G.  Karr  (Arch.  Int.  Med.,  1925, 
36,  507 — 515). — In  human  plasma  and  corpuscles 
variations  in  the  lipoid  phosphorus  in  normal  cases, 
greater  than  are  usually  stated  to  occur,  were  found. 
The  ratio  of  cholesterol  to  phosphorus  was  inconstant. 

H.  J.  Channon. 

Lipin  content  of  blood  in  relation  to  cell  resist¬ 
ance.  A.  Grioaut,  M.  Debray,  and  W.  E. 
Furstner  (Compt.  rend.  Soc.  Biol.,  1925,  92,  935 — 
937 ;  from  Chem.  Zentr.,  1925,  II,  477).— Data  are 
given  for  the  content  of  lipins  and  fat  in  the  blood  of 
various  mammals.  In  certain  cases  of  icterus  a 
correlation  is  observed  between  cholesterol  content 
and  cell  resistance.  Both  are  diminished  in  hamio- 
lytic  icterus  and  frequently  increased  in  jaundice  due 
to  retention  of  bile.  G.  W.  Robinson. 

Utilisation  of  glucosone  by  the  diabetic.  S.  J. 
Thannhauser  and  M.  Jenke  (Arch.  exp.  Path. 
Pharm.,  1926, 110,  300 — 316). — A  very  impure  syrup 
containing  chiefly  glucosone  (cf.  A.,  1888,  i,  1267), 
prepared  by  the  action  of  hydrogen  peroxide  on 
Icevulose  in  presence  of  iron,  was  administered  to 
severe  cases  of  diabetes  and  shown  to  be  completely 
utilised.  The  sugar  excretion  was  not  increased,  the 
acetone  substances  completely  disappeared,  the  urine 
became  alkaline,  and  the  alveolar  carbon  dioxide 
tension  increased.  The  disturbance  in  the  diabetic  is 
due  not  so  much  to  the  inability  to  convert  dextrose 
after  glycogenolysis  into  a  utilisable  form,  as  to  the 
inability  to  convert  dextrose  into  glucosone,  which  is 
then  utilised  for  the  synthesis  of  glycogen.  Glucosone 
forms  glycogen  even  more  readily  then  lsevulose.  It 
cannot,  however,  be  recommended  for  therapeutic 
use  until  obtainable  in  pure  form. 

P.  W.  Cltjtterbuck. 

Curve  of  inorganic  blood  phosphates  during 
the  sugar  tolerance  test.  Significance  in 
diagnosis  and  prognosis.  F.  W.  Hartman  and 
A.  Bollinger  (J.  Amer.  Med.  Assoc.,  1925,  85,  653 — 
656). — Seven  charts  of  curves  are  constructed  from 
the  data  on  inorganic  blood  phosphates  and  sugar  in 
a  series  of  clinical  cases.  The  effects  of  insulin  on 
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phosphate  utilisation  are  comparable  with  those  on 
carbohydrate  utilisation.  Abnormal  carbohydrate 
metabolism  may  be  divided  into  seven  groups  by 
means  of  the  blood  phosphate  curve.  Slight  abnor¬ 
malities  and  the  functionless  pancreas  are  readily 
identified  through  the  phosphate  curve.  Abnormal 
carbohydrate  metabolism  associated  with  the  pituitary, 
and  possibly  with  the  suprarenals,  may  be  recognised. 

Chemical  Abstracts. 

Blood  chemistry  of  the  new-born.  0.  H. 

Sherman,  G.  W.  Pitcher,  and  H.  R.  Lohnes  (Amer. 
J.  Dis.  Children,  1925,  30,  496 — 503). — Inanition 
fever  is  accompanied  by  marked  acidosis  and  marked 
increase  of  blood  urea  and  amino-acids. 

Chemical  abstracts. 

Quantitative  changes  in  tissue  glycogen,  blood 
sugar,  plasma,  inorganic  phosphates,  and  in 
blood  lactic  acid  in  canine  histamine  shock. 
E.  K.  Chambers  and  K.  W.  Thompson  (J.  Infect. 
Dis.,  1925,  37,  229 — 231). — The  results  were  similar 
to  those  for  anaphylaxis  (McCullough  and  O’Neill, 
this  vol.,  192).  Chemical  Abstracts. 

Melanotic  pigment.  B.  Brahn  (Virchow’s 
Arch.,  1924,  253,  661 — 664;  from  Chem.  Zentr., 
1925,  II,  1289). — In  the  urine  of  patients  with  mel¬ 
anotic  tumours  there  was  found,  in  addition  to 
melanin,  a  colourless  substance  which  was  changed 
into  melanin  by  oxidation  with  potassium  persulphate. 
The  ferric  chloride  reaction  for  melanin  in  urine  is  less 
specific  than  the  brown  coloration  with  potassium 
persulphate.  The  melanin  of  urine  contains  less 
nitrogen  and  has  a  stronger  vaso-constrictor  action 
than  melanins  hitherto  obtained.  It  contains  no 
sulphur.  G.  W.  Robinson. 

Prevention  and  cure  of  tetany  by  oral  adminis¬ 
tration  of  strontium.  W.  W.  Swingle  and  W.  F. 
Wenner  (Amer.  J.  Physiol.,  1926,  75,  378—391).— 
Tetany  can  be  prevented  or  relieved  by  the  continuous 
administration  of  strontium  lactate.  The  strontium 
acts  by  decreasing  the  permeability  of  the  gut  to 
calcium  excretion  and  by  reducing  the  excitability  of 
the  motor  nerves.  Thyroparathyroidectomised  dogs 
treated  for  40  days  with  strontium  readjusted  them¬ 
selves  to  lack  of  the  parathyroids  and  recovered 
permanently.  R.  K.  Cannan. 

Results  of  thyroidectomy.  E.  Abderhalden 
(Pfliiger’s  Archiv,  1925,  208,  476 — 486;  from  Chem. 
Zentr.,  1925,  II,  1290). — Parenteral  administration  of 
telluric  acid,  which  is  without  effect  on  normal 
guinea-pigs,  causes  death  where  thyroidectomy  has 
been  performed.  In  such  animals,  methyl  telluride 
is  formed,  but  to  a  smaller  extent  than  in  normal 
animals.  Anatomical  differences,  and  differences  in 
gaseous  exchanges,  in  reaction  to  adrenaline,  and  in 
body  temperature  are  also  observed. 

G.  W.  Robinson. 

Uric  acid  in  normal  and  pathological  plasma. 
Relationship  between  free  and  total  uric  acid. 
C.  M.  Jones  (Compt.  rend.  Soc.  Biol.,  1925,  93,  298 — 
299;  299 — 300;  from  Chem.  Zentr.,  1925,  II, 
1292). — The  uric  acid  content  of  normal  plasma  is 


32 — 49  mg.  per  litre,  of  which  approximately  70%  is 
in  the  free  state.  The  uric  acid  content  of  plasma 
was  also  investigated  in  hepatic,  renal,  and  spinal 
disease.  G.  W.  Robinson. 

Residual  nitrogen  content  of  blood  in  its 
relationship  with  renal  insufficiency  and  uraemia. 

O.  Klein  (Zentr.  inn.  Med.,  1925,  46,  411—413; 
from  Chem.  Zentr.,  1925,  II,  411). — In  the  absence  of 
kidney  disease  the  residual  nitrogen  in  blood  is 
generally  less  than  45  mg.%,  and  never  more  than 
50  mg.%.  The  upper  limit  is  attained  with  diets  very 
rich  in  protein  shortly  after  meals  and  after  sweating. 
Increase  of  residual  nitrogen  to  50 — 80  mg.%  occurs 
during  fever,  with  or  without  albuminuria,  in  gangrene, 
and  in  stasis  during  the  stage  of  resorption  of  oedema, 
in  acute  and  chronic  nephritis.  In  the  gravest 
kidney  diseases  with  disturbance  of  function  the 
figure  exceeds  80  mg.%,  whilst  in  true  uraemia  it  is 
always  greater  than  100  mg.%  G.  W.  Robinson. 

Breakdown  of  proteins  in  frogs  after  extirp¬ 
ation  of  the  liver.  S.  J.  Przylecki  (Arch,  internat. 
Physiol.,  1925,  24,  27 — 40;  from  Chem.  Zentr., 
1925,  II,  1371).- — Fasting  frogs,  after  extirpation  of 
the  liver,  excrete  as  much  total  nitrogen  as  normal 
animals.  The  carbamide  quotient  decreases,  whilst 
the  ammoniacal  nitrogen  increases.  It  is  concluded 
that  frogs  after  the  removal  of  the  liver  can  still 
dcaminise  amino-acids  and  synthesise  carbamide. 

G.  W.  Robinson. 

Nitrogen  and  sulphur  metabolism  in  the  dog. 
M.  Fay  and  L.  B.  Mendel  (Amer.  J.  Physiol.,  1926, 
75,  308 — 329).- — The  ratio  of  urinary  nitrogen  to 
sulphur  varies  with  the  individual  animal  as  well  as 
with  the  dietary  protein.  When  a  deviation  of  the 
urinary  ratio  from  the  food  ratio  persisted,  it  was  in 
the  direction  of  a  higher  value.  Following  a  period  of 
starvation,  there  is  a  greater  retention  of  the  sulphur 
of  the  food  than  of  the  nitrogen.  R.  K.  Cannan. 

Conversion  of  insoluble  compounds  containing 
phosphorus  and  calcium  into  soluble,  and  their 
absorption  in  the  alimentary  canal.  W.  M. 
Aristowsky  (Biochem.  Z.,  1925,  166,  55 — 70). — 
After  administration  of  milk  to  dogs,  chyme  from  a 
fistula  in  the  ileum  is  practically  calcium-  and  phos¬ 
phorus-free,  whereas  that  from  a  fistula  in  the  jejunum 
contains  large  quantities  of  calcium  and  phosphorus. 
Absorption  is  somewhat  delayed  when  bread  is  added 
to  the  meal.  In  the  case  of  meat,  which  contains  much 
phosphorus  and  little  calcium,  the  phosphorus  is  largely 
absorbed  in  the  ileum,  but  the  calcium  is  excreted. 
The  small  intestine  therefore  acts  as  an  excretory 
organ  for  calcium  only,  and  that  only  on  meat  diet. 
The  excretion  of  calcium  and  phosphorus  probably 
takes  place  in  the  large  intestine.  E.  C.  Smith. 

Digestibility  of  lichenin.  A.  Wallerstein 
(Biochem.  Z.,  1925,  166,  157 — 161). — Administration 
of  pure  lichenin  to  mice  resulted,  in  two  cases,  in  a 
utilisation  of  64%  and  53%.  E.  C.  Smith. 

Chemistry  of  rigor.  H.  J.  Dehticke  (Z. 
physiol.  Chem.,  1925,  149,  259— 297).— Although 
there  is  a  marked  increase  in  the  lactic  and  phosphoric 
acids  of  a  muscle  in  rigor,  the  production  of  these  acids 
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is  not  the  immediate  cause  of  rigor.  Acid  production 
leads  to  changes  in  the  physical  properties  of  the 
muscle  colloids,  which  changes  are  reversible  in  vivo, 
and  more  difficultly  reversible  in  the  isolated  organ. 
Beyond  a  certain  point,  even  although  rigor  is  not  yet 
evident,  the  change  of  which  the  inception  is  accom¬ 
panied  by  acid  production  becomes  irreversible,  and 
even  if  a  portion  of  the  acid  is  removed  from  the 
muscle,  rigor  nevertheless  sets  in. 

The  changes  in  the  properties  of  the  muscle  colloids 
are  exemplified  by  the  incapability  of  muscle  which 
has  been  kept  or  allowed  to  go  into  rigor  to  esterify 
free  phosphoric  acid  in  presence  of  fluoride  ions.  The 
muscle  nevertheless  still  retains  its  power  to  hydrolyse 
hexosediphosphoric  acid  to  lactic  acid.  It  cannot, 
however,  hydrolyse  glycogen,  because  it  is  unable  to 
transform  this  polysaccharide  into  the  essential 
intermediate  hexosephosphoric  ester.  H.  D.  Kay. 

Control  of  blood  pressure  with  hepatic  extract. 

A.  A.  James,  N.  B.  Laughton,  and  A.  B.  Macallum 
(Amer.  J.  Physiol.,  1926,  75,  392 — 398). — Extracts  of 
liver  reduce  hypertension  in  rabbits  induced  by 
certain  pressor  substances  and  reduce  the  normal 
blood  pressure  over  long  periods.  The  active  sub¬ 
stance  is  ether-soluble  and  is  neither  choline  nor 
histamine.  It.  K.  Gannan. 

Nitrogen  output  of  isolated  frog's  muscle 
under  the  action  of  substances  causing  con¬ 
traction.  0.  Riesser  (Pfluger’s  Archiv,  1925,  208, 
522 — 528;  from  Chem.  Zcntr.,  1925,  II,  1373). — 
Fresh  gastrocnemius  muscle  in  Ringer’s  solution  with 
abundant  supply  of  oxygen  produced  0-0175%  of  its 
weight  of  nitrogen  in  3  hrs.  In  the  subsequent 
period,  the  output  fell  to  0-005 — 0-006%.  Fatigue, 
potassium  chloride  contracture,  isotonic  sucrose 
solution,  or  narcosis  by  4 — 10%  of  ethyl  alcohol  did 
not  affect  the  output  of  nitrogen.  An  appreciable 
increase  in  nitrogen  output  as  the  result  of  muscular 
injury  resulted  from  contraction  induced  by  hydro¬ 
chloric  acid,  sodium  hydroxide,  chloroform,  or 
bromoacetic  acid.  G.  W.  Robinson. 

Influence  of  histamine  on  the  intestinal 
secretion  of  the  dog.  W.  Koskowski  (J.  Pharm. 
Exp.  Ther.,  1926,  26,-  413 — 419). — Histamine  intro¬ 
duced  parenterally  into  dogs  causes  after  one  minute 
an  increase  in  the  amount  of  intestinal  juice  secreted, 
and  also  in  the  invertase  and  amylase  activity  of  the 
juice.  The  invertase  of  intestinal  juice  has  an 
optimum  pa  of  about  6-0,  and  appears  to  be  an 
endoferment,  as  the  action  of  the  juice  becomes  much 
more  marked  after  disintegration  of  cell-elements  by 
grinding  with  glass.  The  amylase  activity  is  then 
similarly  increased.  W.  O.  Kermack. 

Blood  and  symptomatic  changes  following  the 
intravenous  administration  of  a  variety  of  agents 
and  solutions.  P.  J.  Hanzlik,  F.  De  Eds,  and 
M.  L.  Tainter  (Arch.  Int.  Med.,  1925,  36,  447 — 506). 
— Intravenous  injections  into  dogs  of  solutions  of 
various  concentrations  of  sodium  chloride,  sucrose, 
dextrose,  urea,  agar,  gum  acacia,  gelatin,  copper 
sulphate,  calcium  chloride,  sodium  iodide  and  salicyl¬ 
ate,  arsphenainine,  and  peptone,  and  of  suspensions  of 
barium  sulphate  and  fuller’s  earth  have  been  made. 


The  effect  of  these  substances  on  dilution  of  the  blood, 
itspn.  carbon  dioxide,  lactic  acid,  phosphate,  ammonia, 
sugar,  and  urea  content  have  been  studied. 

H.  J.  Channon. 

Pharmacological  action  of  csesium  salts.  F. 
Kulz  and  I.  Pauls  (Arch.  exp.  Path.  Pharm.,  1926, 
110,  351 — 363). — A  study  of  the  action  of  caesium 
salts  on  skeletal  muscle,  respiratory  activity,  the 
intestine,  and  the  isolated  frog’s  heart  shows  that 
csesium  in  its  physico-chemical  properties  and  its 
pharmacological  action  is  similar  to  the  quaternary 
ammonium  bases.  P.  W.  Clutterbuck. 

Pharmacological  action  of  complex  metallic 
compounds  of  the  metalammonium  type.  F. 
Kulz  (Arch.  exp.  Path.  Pharm.,  1920, 110,  342 — 350). 
— The  same  pharmacological  action  is  possessed  both 
by  metallic  hexammine  compounds  and  by  compounds 
of  the  types  [Cr(carbamide)G]Cl3  and  [Cr3(fatty 
acid)G(0H)2]Cl.  It  appears,  therefore,  that  the  action 
of  such  complex  substances  is  a  function  of  the 
molecule  as  a  whole,  and  not  of  the  ammonia 
grouping,  as  originally  suggested  by  Ostwald  (A., 
1922,  i,  498).  P.  W.  Clutterbuck. 

Cathode  rays  as  substitutes  of  potassium.  H. 

Zwaardemaker  and  T.  P.  Feenstra  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1925,  28,  650 — 655). — The 
hearts  of  eels  and  frogs,  perfused  in  Ringer’s  solution 
which  has  been  deprived  of  its  potassium,  until  they 
have  ceased  to  beat  for  a  period  of  about  15  min.,  may 
be  made  to  beat  again  by  exposure  to  cathode  rays 
of  the  correct  penetrating  power.  J.  W.  Baker. 

Physiological  action  of  light.  V.  Increase 
in  uric  acid  in  blood  irradiated  directly.  F.  C. 
Koch  and  C.  I.  Reed  (Amer.  J.  Physiol.,  1926,  75, 
351 — 357). — Irradiation  of  blood  for  1  i  hrs.  with  a 
carbon  arc  resulted  in  an  average  increase  of  38% 
in  the  uric  acid  concentration  determined  by  a 
modification  of  Folin’s  method.  This  increase  was 
not  due  to  uric  acid  alone,  and  possibly  indicated  the 
formation  of  a  precursor  of  melanin  (dihydroxy- 
phenylalanine).  R.  K.  Cannan. 

Effect  of  light  on  nitrogen  metabolism.  G. 
Fontes  and  A.  Yovanovitch  (Compt.  rend.  Soc. 
Biol.,  1925,  93,  269—270;  from  Chem.  Zentr.,  1925, 
II,  1293). — Exclusion  of  light  decreases  nitrogen 
metabolism  nearly  to  the  level  attained  during  sleep. 
The  decrease  in  nitrogen  metabolism  during  sleep  in 
light  is  less  than  the  corresponding  decrease  in 
darkness.  G.  W.  Robinson. 

Physiological  action  of  darkness,  daylight,  and 
of  carbon  arc  radiation.  I.  Effects  of  darkness 
on  metabolism  in  the  dog.  II.  Effect  of  carbon 
arc  radiation  on  metabolism  in  the  dog.  H.  S. 
Mayerson,  L,  Gunther,  and  H.  Laurens  (Amer.  J. 
Physiol.,  1926, 75, 399—420, 421— 442).— I.— A  period 
of  darkness  extending  from  18  to  28  days  acted  initially 
as  a  stimulus  to  metabolism  in  adult  dogs.  There  was 
a  return  to  normal  within  the  period,  and  a  prolonged 
stay  in  the  dark  was  without  further  effect  on  the 
composition  of  blood  or  urine.  There  was  retention 
of  calcium  and  of  phosphorus. 

II. — Irradiation  with  moderate  intensities  increased 
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the  endogenous  nitrogen  metabolism,  stimulated  the 
absorption  of  calcium  and  phosphorus  from  the 
intestine,  and  depressed  the  blood-sugar.  Similar 
results  followed  when  animals  were  taken  from 
darkness  into  room-light  or  from  light  into  darkness. 
Any  deviation  from  the  usual  in  radiant  energy  supply 
acts  as  a  stimulus  to  these  metabolic  processes. 

R.  K.  Cannan. 

Biological  action  of  X-rays.  III.  Sensitis¬ 
ation  to  Rontgen  rays  by  thorium  salts.  P. 
Ellinger  and  0.  Gams  (Arch.  exp.  Path.  Pharm., 
1926,  110,  295 — 299). — Injection  into  rats  of  various 
protein  precipitants,  viz.  tannic  acid,  concentrated 
nitric  acid,  aluminium  chloride,  and  silver  nitrate, 
does  not  cause  any  noteworthy  increase  in  sensitivity 
to  X-rays,  and  the  authors’  original  view  that  the 
increased  sensitivity  after  injection  of  thorium 
nitrate  is  due  to  a  physical,  and  not  to  a  chemical- 
colloidal  effect  is  maintained. 

P.  W.  Clutterbuck. 

Acute  and  chronic  poisoning  by  heavy  metals. 
I.  Poisoning  by  manganese  compounds.  H. 
Handovsky,  H.  Schulz,  and  M.  Staemmler  (Arch, 
exp.  Path.  Pharm.,  1926,  110,  265— 280). —Acute 
poisoning  occurs  only  when  the  concentration  of 
manganese  in  the  blood  suddenly  becomes  very  high 
and  is  accompanied  with  nervous  disturbances.  In 
chronic  poisoning,  this  high  concentration  is  not 
reached,  nervous  symptoms  are  not  observed,  the 
liver  is  chiefly  attacked,  and  death  occurs  usually 
with  smaller  amounts  than  in  acute  poisoning,  the 
lethal  doses  being  for  the  former  40  mg. /kg.  and  for 
the  latter  50  mg./kg.  In  the  chronic  condition, 
manganese  citrate  is  more  rapidly  absorbed  and  more 
poisonous  than  the  chloride.  About  50%  of  the 
manganese  injected  is  excreted  in  the  fceces,  but  only 
traces  appear  in  the  urine.  Considerable  amounts  are 
found  in  bone,  bile,  pus,  and  ascitic  fluid.  In  the 
organs,  most  manganese  is  deposited  in  the  spleen  and 
brain,  a  variable  quantity  in  the  liver,  and  only  a 
little  in  the  lungs.  Manganese  is  found  in  muscle  only 
after  injection  of  the  chloride,  and  not  of  complex 
organic  salts  of  manganese.  Fatty  degeneration  of 
the  liver,  heart,  and  kidney  sometimes  occurs. 

P.  W.  Clutterbuck. 

Narcotic  action  of  propylene.  J.  T.  Halsey,  C. 
Reynolds,  and  W.  A.  Prout  (J.  Pharm.  Exp.  Ther., 
1926,  26,  479 — 490). — The  narcotic  action  of  pro¬ 
pylene  on  mice,  cats,  dogs,  and  men  is  more  than 
twice  as  powerful  as  that  of  ethylene,  and  its  lethal 
concentration  is  about  two-thirds  as  great  again  as 
that  at  which  narcosis  is  induced. 

W.  0.  Kermack. 

Pharmacology  of  pinocampbone,  verbanone, 
verbenone,  and  camphor.  V.  Chemical  con¬ 
stitution  and  physiological  action.  R.  Siegel 
(Arch.  exp.  Path.  Pharm.,  1926,  110,  364 — 385). — 
Concentrations  of  100  X  10‘°  to  5  x  10'°  of  verbanone, 
verbenone  (in  c.e.),  and  of  camphor  (g.)  are  very 
injurious  when  perfused  through  the  surviving  heart 
of  the  guinea-pig.  The  respiratory  activity  of 
rabbits,  reduced  to  one-half  to  one-third  of  the  normal 
by  injection  of  3 — 6  mg.  morphine  per  kg.,  is  increased 


up  to  normal  values  by  intravenous  injection  of  3 — 5 
mg/kg.  of  verbanone,  verbenone,  pinocamphone,  and 
camphor.  No  simple  connexion  between  chemical 
constitution  and  physiological  properties  was  found 
(cf.  A.,  1914,  i,  347).  P.  W.  Clutterbuck. 

Effect  of  ether  and  chloroform  on  the  action  of 
acetylcholine  and  pilocarpine  on  the  intestine. 
H.  Rydin  (Compt.  rend.  Soc.  Biol.,  1925,  92,  654 — 
657 ;  from  Chcm.  Zentr.,  1925,  II,  413). — Ether  and 
chloroform  in  low  concentrations  increase  the  effect 
of  subsequent  moderate  doses  of  acetylcholine ;  ether 
similarly  increases  the  effect  of  pilocarpine.  Both 
narcotics  increase  the  motor  effect  of  acetylcholine  on 
the  intestine  and  its  inhibitory  effect  on  the  heart. 

G.  W.  Robinson. 

Effect  of  chloral  hydrate  and  chloral-form- 
amide  on  the  intestinal  action  of  parasym¬ 
pathetic  stimulants.  H.  Rydin  (Compt.  rend.  Soc. 
Biol.,  1925,  92,  658 — 661 ;  from  Chem.  Zentr.,  1925, 
II,  413;  cf.  preceding  abstract). — Chloral  hydrate 
and  chloral-formamidc  behave  similarly  to  chloroform 
and  ether  in  increasing  the  effect  on  the  intestine  of 
acetylcholine  and  pilocarpine.  G.  W.  Robinson. 

Effect  of  trichloroisopropyl  alcohol  and  tri¬ 
chloroisobutyl  alcohol  on  the  intestinal  action  of 
parasympathetic  stimulants.  H.  Rydin  (Compt. 
rend.  Soc.  Biol.,  1925,  92,  662 — 664;  from  Chem. 
Zentr.,  1925,  II,  413;  cf.  preceding  abstracts). — 
Trichloroisopropyl  alcohol  and  trichloroisobutyl 
alcohol  do  not  increase  the  effect  of  acetylcholine  on 
the  intestine.  Trichloroisobutyl  alcohol  increases 
the  effect  of  pilocarpine  alone.  In  fairly  large  doses, 
both  narcotics  may  actually  decrease  the  intestinal 
effect  of  acetylcholine  and  pilocarpine.  Moderate 
amounts  of  the  narcotics  mentioned  in  this  and  the 
preceding  abstracts  can  increase  the  automatic 
activity  of  isolated  surviving  mammalian  intestine 
preparations.  G.  W.  Robinson. 

Bacterial  chemotherapy  with  reference  to 
mercury  dyes.  G.  W.  Raiziss,  M.  Severac,  and 
J.  C.  Moetsch  (J.  Pharm.  Exp.  Ther.,  1926,  26,  447 — 
459). — Rabbits  experimentally,  infected  with  Staphyl¬ 
ococcus  aureus  are  beneficially  influenced  by  the 
intravenous  injection  of  the  following  compounds 
4S  or  72  hrs.  after  infection  :  metaphen,  mercuro- 
chrome,  565  (mercury  derivative  of  rose-bengal  3B), 
and  benzurin  (mercury  derivative  of  benzopurpurin- 
4 B).  The  results  with  the  last  compound  were 
particularly  promising.  W.  O.  Kermack. 

Chemotherapy  of  bacterial  infections.  I. 
Action  of  acriflavine,  gentian-violet,  and 
mercurochrome  in  experimental  bacterial 
infections.  E.  L.  Walker  and  M.  A.  Sweeney  (J. 
Pharm.  Exp.  Ther.,  1926, 26, 461 — 167). — Therapeutic 
effects  are  obtained  by  the  use  of  acriflavine,  gentian- 
violet,  and  mercurochrome,  in  acute  infections  of 
mice  by  Staphylococcus  aureus  and  Streptococcus 
pyogenes  hcemolyticus,  particularly  if  these  chemicals 
are  brought  into  immediate  contact  with  the  invading 
bacteria.  None  of  them  is  effective  against  the  gram¬ 
negative  Friedlander  bacillus.  W.  O.  Kermack. 
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Bactericidal  properties  of  the  quinone  group. 
S.  Hilbert  (Biochem.  Z.,  1925,  166,  71 — 8S). — 
Chloranil,  suspended  in  gelatin,  serum,  or  water,  has 
a  specific  bactericidal  action  on  Staphylococcus,  but 
no  action  on  Bacillus  coli.  Chloranilic  acid  is  dis¬ 
infectant  only  in  solutions  of  greater  acidity  than  pn  3. 
Since  Staphylococcus  is  more  sensitive  to  acid  than 
B.  coli,  the  bactericidal  action  of  chloranil  is  probably 
due  to  the  liberation  of  hydrochloric  acid  during  its 
hydrolysis  to  chloranilic  acid.  Dichloronaphtha- 
quinone  and  diehloroindoquinone  behave  similarly 
to  chloranil.  Benzoquinone  is  more  actively  bacteri¬ 
cidal  towards  B.  coli  than  towards  Staphylococcus. 
The  action  is  probably  not  duo  to  oxidation,  since 
homologous  methyl-substituted  quinoncs  are  pro¬ 
gressively  less  active,  but  may  be  due  to  condensation 
with  the  primary  amino-groups  of  the  cell  proteins, 
forming  compounds  analogous  to  anilinoquinonc. 
This  action  is  similar  to  the  effect  of  benzoquinone  on 
dry,  powdered  skin.  In  each  ease  a  red  condensation 
product  and  quinol  are  formed,  according  to  the 
equation  2CGH402-f-NH,R = C0H3O2’NHR-|-  CGHG02. 

E.  C.  Smith. 

Advances  in  the  isolation  of  enzymes.  R. 
Willstatter  (Ber.,  1926,  59,  [B],  1 — 12). — A 

lecture  delivered  before  the  German  Chemical  Society. 
The  author  reaches  the  conclusion  that  the  molecule 
of  an  enzyme  is  composed  of  a  colloidal  carrier  and  a 
purely  chemically  active  group.  The  nature  of  the 
colloidal  carrier  appears  to  be  variable,  since  each 
enzyme  (as  far  as  experiment  allows  judgment  to  be 
passed)  can  be  separated  from  the  chemically  defined, 
colloidal  companion  without  loss  of  its  specific 
activity,  and  the  affinity  of  the  enzyme  is  not  constant. 
A  single,  colloidal  carrier  does  not,  therefore,  appear 
necessary  if  another  suitable  material  is  at  the  dis¬ 
posal  of  the  enzyme.  The  latter  is  able  to  change  its 
aggregates.  Nevertheless,  it  is  not  yet  possible  to 
separate  completely  the  chemically  active  groups  (the 
enzyme  molecule  proper)  from  the  protective  colloid 
without  loss  of  activity.  H.  Wren. 

Influence  of  hydrogen-ion  concentration  on 
dextrinisation  of  starch  by  purified  amylase.  T. 
Chrzaszcz,  Z.  Bidzinski,  and  A.  Krause  (Rocz. 
Chem.,  1925,  5,  419 — 436). — See  this  vol.,  93. 

Enzymes  of  emulsin.  I.  Amylase  action  of 
emulsin  preparations.  K.  Josephson  (Ber.,  1925, 
58,  [13],  2726 — 2731 ) . — The  separation  of  the  individual 
enzymes  of  emulsin  has  been  partly  effected  by  preci¬ 
pitation  with  alcohol,  followed  by  fractional  adsorption 
with  aluminium  hydroxide,  elution  of  the  adsorbate 
with  disodium  hydrogen  phosphate,  and  dialysis ;  the 
use  of  aluminium  hydroxide  is  less  advantageous  in 
this  instance  than  in  the  ease  of  yeast  invertase. 
The  behaviour  of  the  purified  enzyme  mixtures  has 
been  examined  towards  starch  and  the  3-glucosidc, 
salicin.  A  parallelism  between  the  power  of  hydrolys¬ 
ing  starch  and  the  p-glucosidase  action  is  not  observed. 
The  former  action  must  therefore  be  attributed  to  an 
amylase  differing  from  (3-glucosidase  (cf.  Kuhn,  A., 
1925,  i,  636 ;  Pringsheim  and  Leibowitz,  A.,  1925,  i, 
1043).  H.  Wren. 


Milk-diastase.  T.  Chrzaszcz  and  C.  Goralowna 
(Biochem.  Z.,  1925, 166,  172 — 189). — Milk  shows  very 
slight  capacity  for  dissolving  starch,  but  considerable 
saccharifying  and  dextrin-forming  action.  The 
optimum  temperature  and  pn  vary  with  the  diastase 
concentration.  The  former  lies  between  20°  and  40°, 
for  normal  milk  30°,  for  colostrum  between  35°  and 
45°.  The  optimum  pa  lies  between  5'8  and  6-2,  but 
in  the  presence  of  bacteria  containing  diastase, 
between  5-0  and  5-5.  One  hundred  c.c.  of  normal 
milk  completely  dextrinise  0  05 — 0-1  g.  of  soluble 
starch  in  1  hr.  at  30° ;  0-3 — 0-S%  sodium  chloride  and 
serum  accelerate  milk-diastase,  indicating  that  the 
diastase  is  of  animal,  and  not  bacterial,  origin. 
Diastase  is  inactivated  in  1  hr.  at  60 — 65°,  in  colostrum 
at  65 — 70°.  This  is  applied  to  the  determination  of 
the  temperature  and  duration  of  pasteurisation.  The 
diastatic  activity  of  cow's  milk  being  denominated 
100,  those  of  sheep’s,  goat’s,  and  mare’s  milks  arc  170, 
50,  and  130,  respectively.  Cream  is  more  active  than 
skimmed  milk,  and  colostrum  than  normal  milk,  but 
colostrum  becomes  normal  after  the  fourth  day.  The 
diastase  content  varies  with  the  individual,  and 
depends  on  its  physiological  condition.  In  diseases  of 
the  udder,  the  diastase  content  is  increased.  Diastase 
is  precipitated  with  the  caseinogcn  on  coagulation,  but 
a  small  quantity  is  left  in  the  whey.  The  presence  or 
absence  of  leucocytes  has  no  effect  on  the  diastase 
content.  Milk  contains  no  invertase. 

E.  C.  Smith. 

Invertase.  XI.  Decrease  of  invertase  in 
yeast.  R.  Willstatter  and  C.  D.  Lowry,  jun. 
(Z.  physiol.  Chem.,  1925,  150,  287 — 305). — The 
invertase  content  of  yeast  is  greatly  decreased  by  a 
short  digestion  (] — 2  lirs.)  with  mineral  acids  (0T5 — 
0-3iV-sulphuric  acid)  or  alkalis  (0-05 — O-lA-sodium 
hydroxide).  The  essential  functions  of  the  yeast- 
cells  are  not,  however,  impaired.  The  fermenting 
power  in  many  cases  is  unaffected,  but  in  others  is 
reduced  by  10 — 50%.  During  fermentation  the 
invertase  content  returns  fairly  quickly.  The  study 
of  fermentation  and  inversion  of  sucrose  by  yeasts 
very  poor  in  invertase  at  a  pa  of  approximately  2 
showed  that  fermentation  takes  place  more  quickly 
than  the  possible  inversion.  The  authors  suggest 
that  ordinary  yeasts ,  ferment  sucrose  direct,  i.e., 
without  previous  inversion,  and  evidence  of  the 
direct  fermentation  of  maltose  will  shortly  be  given. 

H.  I.  Coombs. 

Invertase.  XII.  R.  Willstatter,  K.  Schneider, 
and  E.  Wenzel  (Z.  physiol.  Chem.,  1926,  151,  1 — 30). 
— Preliminary  separation  of  invertase  from  yeast  is 
best  carried  out  by  plasmolysis  with  toluene,  dilution, 
and  neutralisation,  followed  by  autolysis  at  30°  for  a 
day,  and  final  removal  of  protein  by  addition  of  acetic 
acid ;  the  resulting  water-clear  solution  contains  about 
85%  of  the  invertase  originally  present.  Purification 
of  the  invertase  in  such  a  solution  may  be  effected  by 
precipitation  with  alcohol  or  by  adsorption  on 
aluminium  hydroxide  (cf.  A.,  1924,  i,  692).  Addition 
of  tannin  to  such  a  solution  causes  no  precipitate  at 
the  ordinary  temperature,  but  at  0°  causes  a  precipit¬ 
ation  of  the  enzyme,  the  completeness  of  the  preci- 
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pitation  being  dependent  on  the  concentration  of 
tannin  rather  than  on  that  of  invertase ;  the  enzyme 
can  be  recovered  from,  the  precipitate  by  dissolving 
the  latter  in  water,  followed  by  adsorption  of  the 
invertase  on  aluminium  hydroxide ;  this  process  leads 
to  an  increase  in  the  activity  of  the  preparation,  but 
to  no  change  in  its  content  of  tryptophan.  Fractional 
precipitation  by  lead  phosphate  of  a  partly  inactivated 
preparation  of  invertase  (equivalent  amounts  of 
diammonium  hydrogen  phosphate  and  lead  acetate 
being  added  to  its  aqueous  solution)  leads  to  a  separ¬ 
ation  of  inactive  material,  which  is  contained  in  the 
first  fraction,  from  active  material  contained  in  sub¬ 
sequent  fractions;  by  this  method  a  preparation  of 
the  enzyme  was  obtained  which  was  completely  free 
from  tryptophan,  the  removal  of  tryptophan  being 
favourably  influenced  by  the  addition  of  peptides 
(e.g.,  leucylglycine)  to  the  solution  before  fractional 
precipitation.  Application  of  this  fractional  precipit¬ 
ation  has  led  to  the  most  active  preparation  yet 
obtained,  having  a  sucrase  value  of  11-9 ;  this  prepar¬ 
ation  had  8-2%  N,  as  compared  with  the  much 
higher  values  for  earlier  preparations.  It  is  thought 
that  invertase  is  dependent  for  its  stability  on  the 
presence  of  one  or  more  protective  colloids ;  the 
protective  substance,  however,  is  neither  yeast  gum 
nor  a  tryptophan-  or  tyrosine-containing  peptide. 

C.  R.  Hakingtox. 

Enzyme  action  and  ion  antagonism.  R.  Hober 
and  A.  Schtirmeyer  (J.  Gen.  Physiol.,  1926,  8,  265— 
269). — Invertase  is  sensitive  to  salts  only  in  presence 
of  colloids  such  as  gelatin,  albumin,  globulin,  lecithin, 
when  its  activity  is  reduced  by  salts.  In  the  complexes, 
invcrtase-globulin  and  invertaso-lecithin,  an  ionic 
equilibrium  of  the  physiological  cation-antagonism 
type  can  be  shown  ;  sodium  and  potassium  on  the  one 
hand,  and  magnesium,  calcium,  strontium,  barium, 
aluminium,  and  lanthanum  on  the  other  hand,  oppose 
one  another  in  certain  concentrations,  so  that  by 
maintenance  of  these  proportions  optimal  action  of 
the  invertase  is  obtainable.  The  salt  opposition  and 
the  cation  antagonism  are  absent  on  the  acid  side 
of  the  isoelectric  points  of  globulin  and  lecithin. 

C.  P.  Stewart. 

Maltase  of  barley  malt,  and  the  specificity  of 
the  disaccharases.  J.  Leibowitz  (Z.  physiol. 
Chem.,  1925, 149,  184 — 194). — The  maltose-hydrolys¬ 
ing  enzyme  of  barley  malt  recently  described  by 
Pringsheim  and  Leibowitz  (this  vol.,  202)  has  been 
further  investigated  and  its  marked  differences  from 
the  maltase  of  yeast  confirmed.  It  docs  not  decom¬ 
pose  a-methylglucoside,  either  at  the  optimum  pn  for 
its  own  activity  with  maltose  as  substrate,  or  at  the 
optimum  pa  for  the  maltase  of  yeast,  nor  does  it 
catalyse  the  synthesis  of  a-alkylglucosides  from 
dextrose  and  the  corresponding  alcohol.  It  is  also 
inactive  in  the  hydrolysis  of  (3-methylmaltoside,  which 
is  readily  decomposed  by  yeast  maltase.  The  new 
maltase  is  most  stable  at  pn  about  6-0,  increase  in 
acidity  leading  to  increased  rate  of  destruction. 
Yeast  maltase  appears  to  attack  the  glucoside  part  of 
maltose,  whereas  malt  maltase  attacks  the  dextrose 
portion  of  the  molecule.  H.  D.  Kay. 


Presence  of  a  hitherto  undescribed  oxydase  in 
certain  fungi.  J.  Wolff  (Compt.  rend.,  1926, 182, 
343 — -344). — Ferrous  salts  in  wines  are  oxidised  (cf. 
B.,  1926,  104)  by  an  enzyme  ferrase,  which,  unlike 
tyrosinase  and  laccase,  is  not  inactivated  by  heating 
at  80°  for  5  or  6  min.  Ferrase  occurs  in  Russula 
feetens  and  R.  emetica.  L.  F.  Hewitt. 

Phosphate  metabolism.  II.  F.  Demuth 
(Biochem.  Z.,  1925,  166,  162 — 171). — The  inorganic 
serum-phosphorus  of  a  healthy  dog  was  found  to  be 
8-8  mg.%,  of  two  rachitic  dogs  5-3  and  6-0  rng.%, 
respectively.  Dog’s  serum  contains  four  times  as 
much  hexosediphosphatase  as  that  of  infants.  The 
cartilage  of  healthy  and  rachitic  infants  contains  very 
little  hexosediphosphatase,  formed  bone  somewhat 
more,  and  tissue  from  the  region  of  ossification  con¬ 
siderable  quantities.  In  rachitic  infants  the  latter 
tissue  is  four  times  as  active  as  in  healthy  infants. 
The  optimum  pn  for  hexosediphosphatase  from  healthy 
bone  is  7-0,  from  rachitic  bone  is  7-9,  as  was  found  for 
rachitic  serum  (A.,  1925,  i,  1497),  with  a  second 
optimum  at  7-0.  The  bone  marrow  of  rachitic  animals 
and  infants  is  only  half  as  active  as  normal.  Insulin, 
adrenaline,  pituitary  and  thymus  extracts,  and 
choline  chloride  have  no  action  in  vitro  on  serum 
hexosediphosphatase.  On  a  salt-  and  protein-free 
hexosephosphatase  preparation  from  dialysed  urine, 
K‘,  Na\  and  NH4'  have  no  action,  Mg"  and  Ca" 
shift  the  pa  optimum  to  the  acid  side ;  P04"',  S04", 
N03",  and  I03'  inhibit;  Cl',  citrate,  and  acetate  have 
no  action.  E.  C.  Smith. 

Comparative  cell-free  fermentation  of  hexose- 
diphosphoric  acid,  dextrose,  laevulose,  sucrose, 
and  invert-sugar.  C.  Neuberg  and  M.  Kobel 
(Biochem.  Z.,  1926, 166,  488 — 496). — When  equimole- 
cular  (-31/4)  solutions  of  the  above  sugars  are  fer¬ 
mented  at  pn  6-0 — 6-2  hexosediphosphate  is  most 
slowly  attacked,  and  mixtures  of  equimolecular 
solutions  of  hexosediphosphate  with  dextrose, 
laevulose,  sucrose,  and  invert-sugar,  respectively, 
ferment  more  slowly  than  the  equivalent  concentration 
of  hexose.  On  the  other  hand,  concentrations  of 
hexosediphosphate  of  M /40 — M /400  caused  consider¬ 
able  increase  in  the  rate  of  fermentation  of  the  other 
sugars.  P.  W.  Clutterbuck. 

Preparation  of  standards  for  the  colorimetric 
determination  of  pepsin.  J.  A.  Smorodincev  and 
A.  N.  Adova  (Z.  physiol.  Chem.,  1925, 149,  173 — 178. 
— Fibrin  is  dyed,  under  standard  conditions,  with 
diphenylrosaniline  in  glycerol  solution,  and  the 
amount  of  digestion  after  a  given  time  determined  by 
comparing  the  colour  of  the  digest  with  that  of 
standard  glycerol  solutions  of  the  dye.  The  standards 
are  stable  for  months.  This  method,  unlike  the  old 
carmine-fibrin  process,  may  be  used  for  both  a-  and 
j3-proteases.  H.  D.  Kay. 

Kinetics  of  the  action  of  pepsin  on  fibrin.  J.  A. 
Smorodincev  and  A.  N.  Adova  (Z.  physiol.  Chem., 
1925,  149,  179 — 183). — The  amount  of  fibrin  hydro¬ 
lysed  by  a  given  quantity  of  dilute  pepsin  solution 
(gastric  juice  or  extract  of  mucosa)  is  a  linear  function 
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of  the  time.  Only  with  a  concentrated  pepsin  pre¬ 
paration  is  the  law  of  Schiitz  and  Borissow  obeyed. 

H.  D.  Kay. 

Effect  of  radioactive  radiations  and  X-rays  on 
enzymes.  V.  Influence  of  variation  of  the 
thickness  of  the  absorbing  layer  of  solutions  of 
pepsin  on  the  rate  of  radiochemical  inactivation 
of  the  enzyme.  VI.  Influence  of  variation  of 
temperature  on  the  rate  of  radiochemical 
inactivation  of  solutions  of  pepsin  by  p- 
radiation.  R.  G.  Hussey  and  W.  R.  Thompson 
(J.  Gen.  Physiol.,  1926,  9,  309—313,  315—317;  cf. 
this  vol.,  202). — V. — Under  the  experimental  condi¬ 
tions  employed,  the  effect  of  y-radiation  on  dilute 
pepsin  solutions  is  negligible  in  comparison  with  that 
of  p-radiation.  When  the  thickness  of  the  absorbing 
layer  of  pepsin  solution  exceeds  0-661  cm.,  the  avail¬ 
able  (3-radiation  appears  to  be  completely  absorbed, 
and  in  such  circumstances  (thicknesses  up  to  1-419  cm. 
have  been  studied)  the  mean  reaction  velocity 
coefficient  for  the  inactivation  of  pepsin  varies 
inversely  with  the  volume  of  solution. 

VI. — It  is  not  yet  possible  to  establish  for  k  and  its 
temperature  coefficient  values  which  will  hold  for  any 
source  of  radiation  of  the  type  employed.  The  data 
indicate,  however,  that  temperature  has  only  a  slight 
effect  on  the  rate  of  inactivation  of  pepsin  by  (3-radi- 
ation.  C.  P.  Stewart. 

Specificity  of  animal  proteases.  III.  Trypsin 
and  erepsin  of  the  pancreas.  IV.  Spontaneous 
activation  of  trypsinogen.  E.  Waldschmidt- 
Leitz  and  A.  Harteneck  (Z. physiol.  Chem.,  1925, 149, 
203 — 220,  221 — 230). — III. — By  the  methods  of  select¬ 
ive  adsorption,  the  two  proteolytic  enzymes  of  the 
pancreatic  juice  may  be  separated  into  trypsin  and 
an  erepsin,  the  latter  being  identical  with  the  erepsin 
of  intestinal  juice.  The  ability  of  pancreatic  juice  to 
hydrolyse  simple  synthetic  peptides  is  due  to  its 
ereptic  component ;  trypsin  itself  (either  activated  or 
otherwise)  is  inactive  towards  these  compounds. 
Trypsin  before  activation  will,  however,  hydrolyse 
certain  peptones,  protamines,  and  histones,  but  not 
caseinogen,  fibrin,  gelatin,  gliadin,  or  zein.  Only  on 
activation  by  entcrokinase  will  trypsin  break  down 
the  latter  group  of  proteins.  Erepsin  of  pancreatic 
juice  will  not  hydrolyse  even  the  simple  proteins.  It 
is  unstable  in  alkaline  solution.  The  separation  of 
the  pancreatic  proteolytic  enzymes  leads  to  a  sharper 
division  between  the  four  types  of  proteolytic  enzymes, 
(1)  the  peptidases  (erepsin),  (2)  enzymes  similar  to 
inactivated  trypsin,  (3)  activated  trypsin,  (4)  pepsin. 
No  one  of  these  enzymes  is  capable  of  a  complete 
hydrolysis  of  a  protein  of  high  mol.  wt.  Fractional 
hydrolysis  by  purified  enzyme  preparations  should 
throw  light  on  the  inner  structure  of  the  proteins. 

IV. — If  a  glycerol  extract  of  the  fresh  dried  pancreas 
is  diluted  with  water,  its  activity  towards  caseinogen, 
which  is  zero  at  first,  becomes  marked  after  3  or  4 
days.  The  precursor  of  the  activating  agent  may  be 
separated  from  the  extract  by  adsorption  on  colloidal 
alumina  in  faintly  acid  solution.  The  mother-liquor 
now  remains  inactivated ;  the  trypsinogen  in  it  is  also 
far  more  stable  than  in  the  unpurified  extract.  On 
elution  of  the  adsorbate  with  dilute  ammonia,  the 


activating  agent  is  recovered,  and  may  bo  used  for  the 
activation  of  the  purified  trypsinogen.  It  is  probably 
identical  with  entcrokinase.  H.  D.  ICay. 

•  Intestinal  erepsin.  E.  Waldschmidt-Leitz  and 
A.  Schaffner  (Z.  physiol.  Chem.,  1926,  151,  31 — 55). 
— Erepsin  can  be  determined  by  alkalimetric  titration 
(in  85%  methyl  alcohol)  of  the  acidic  groups  liberated 
during  its  action  on  glycylglycine ;  the  optimum  pH 
for  the  action  of  the  enzyme  is  7-8,  and  the  hydrolysis 
follows  the  course  of  a  unimolecular  reaction.  The 
enzyme  is  best  extracted  from  the  fresh  intestinal 
mucous  membrane  by  means  of  87%  glycerol;  from 
the  solution  so  obtained,  after  dilution  with  water,  the 
enzyme  may  be  precipitated  by  numerous  reagents, 
but  with  much  loss  in  all  cases  except  that  of  dilute 
acetic  acid,  in  which  case  23%  remains  in  solution  and 
65%  is  obtained  in  the  precipitate ;  the  enzyme  is 
adsorbed  from  its  aqueous  solution  by  aluminium 
hydroxide  to  a  high  degree  at  pu4-7,  progressively  less 
at  more  alkaline  reactions,  and  may  be  dissolved  out 
from  the  adsorbate  by  means  of  alkaline  phosphate 
solution ;  similarly  it  can  be  adsorbed  on  kaolin ; 
neither  treatment  effects  any  concentration  of  the 
erepsin,  but  the  aluminium  hydroxide  adsorption 
yields  a  product  entirely  free  from  trypsin.  The 
trypsin-free  intestinal  erepsin  so  obtained '  is  quantit¬ 
atively  and  qualitatively  similar  to  pancreatic  erepsin 
(A.,  1925,  i,  1360)  in  the  rate  at  which  it  hydrolyses 
various  dipeptides  and  in  its  failure  to  hydrolyse 
proteins  or  their  higher  degradation  products. 

C.  R.  Harington. 

Nomenclature  of  fermentation  enzymes  and 
oxydases.  C.  Neuberg  and  C.  Opbenhexmer 
(Biochem.  Z.,  1926,  166,  450 — 453). — Enzymes  are 
divided  into  desmolases  (including  oxydo-reductases 
or  dehydrascs)  and  hydrolases.  Peroxydase,  phenol- 
ase,  and  tyrosinase  are  retained.  Enzymes  taking 
part  in  the  breakdown  of  sugars  are  grouped  together 
as  zymases.  P.  W.  Clutterbuck. 

Oxydo-reductases  (dehydrogenases)  of  yeast. 
II.  H.  von  Euber  and  R.  Nilsson  (Z.  physiol. 
Chem.,  1926,  151,  155 — 164). — Reducing  power 
towards  methylene-blue  was  restored  to  washed  yeast 
by  addition  of  biocatalyst-Z  (cf.  von  Euler  and 
Swartz,  A.,  1925,  i,  209)  or  of  boiled  muscle  extract, 
but  not  by  various  plant  extracts ;  formaldehyde  and 
acetaldehyde  caused  an  inhibition  of  the  residual 
reducing  power  of  washed  yeast;  in  presence  of  a 
co-reductase  and  with  fresh  yeast  they  had  little 
effect.  Warming  fresh  yeast  at  40°  for  30  min.  in¬ 
creased  markedly  its  reducing  power,  whether  in 
presence  or  absence  of  aldehyde.  The  action  of  the 
biocatalyst-Z  was  not  due  to  its  inorganic  constituents. 
Reduction  of  nitrate  to  nitrite  by  yeast  could  not  be 
observed.  C.  R.  Harington. 

Hydrolysis  of  polysaccharides  by  yeast.  R. 
Iwatsuru  (Biochem  Z.,  1926,  166,  409 — 413). — 
Hydrolysis  of  inulin  by  yeast  preparations  results  in 
the  formation  of  lcevulose  identified  as  the  phenyl- 
methylosazone,  m.  p.  151°.  P.  W.  Clutterbuck. 

Action  of  alcoholic  zymase.  G.  Paris  (Atti 
Congr.  Naz.  Chim.  Ind.,  1924,  446 — 449;  from  Chem. 
Zentr.,  1925,  II,  476). — Neubcrg’s  theory  is  generally 
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confirmed.  Glycerol  is  formed  by  reduction  of 
glyceraldehyde,  which  is  the  first  product  of  the 
degradation  of  dextrose.  Acetic  acid  is  formed  only 
in  the  presence  of  alkali  by  the  Cannizzaro  reaction. 

G.  W.  Robinson. 

Relation  between  alcoholic  fermentation  and 
hydrogen-ion  concentration.  II.  E.  Hagglund 
and  A.  M.  Augustson  (Biochcm.  Z.,  1925, 166,  234 — 
241 ;  cf.  A.,  1925,  i,  476). — The  rate  of  alteration  of 
the  optimum  pa  for  the  fermentation  of  dextrose  and 
maltose  by  yeast  is  dependent  on,  and  may  be  made 
use  of  for  determining,  the  rate  of  penetration  of  acid 
into  the  yeast-cell.  Lactic  acid  penetrates  relatively 
slowly,  acetic  acid  more  rapidly.  The  permeability 
of  the  cell  wall  is  increased  by  drying. 

E.  C.  Smith. 

Formation  of  acetylmethylcarbinol  and 
Py-butyleneglycol.  A.  Lebedev  (Biochem.  Z., 
1926,  166,  407 — 40S). — The  scheme  of  reactions  in¬ 
volved  in  the  conversion  of  methylglyoxal  into  alcohol 
suggested  by  Kluyvcr,  Donker,  and  Hooft  (this  vol., 
203)  was  previously  published  by  the  author  (A., 
1924,  i,  464,  S02).  P.  W.  Cldtterbuck. 

Synthesis  of  coproporphyrin  by  yeast.  III. 
Coproporphyrin  ester  from  pure  cultures  of 
Saccharoinijces  aiutmcnsis.  II,  Fischer  and  H. 
Fink  (Z.  physiol.  Chem.,  1925,  150,  243— 260).— It 
was  proved  spectroscopically  in  the  case  of  three 
moulds  that  coproporphyrin  was  synthesised  when 
these  were  grown  in  a  porphyrin-free  medium.  In 
the  case  of  Saccharoniyces  anamensis,  the  copropor¬ 
phyrin  was  isolated  as  the  methyl  ester,  and  this  was 
identified  crystallographically.  Addition  of  blood 
to  the  medium  did  not  increase  the  yield  of  copro- 
porphyrin.  Raising  the  temperature,  however,  seemed 
to  increase  the  yield,  the  optimum  being  between  18° 
and  25°  (cf.  A.,  1925,  i,  866).  H.  I.  Coombs. 

Biogens,  inactive  mother-substances  of  the 
two  ‘‘bios."  E.  V.  Eastcott  (Trans.  Roy.  Soc. 
Canada,  1925,  [iii],  19,  III,  21 — 24;  cf.  Lucas,  A., 
1924,  i,  1388). — Experiments  with  nearly  70  vegetable 
and  animal  products  show  that  wherever  addition  of 
one  of  the  “  bios  ”  increases  the  yeast  crop,  addition  of 
the  other  leaves  it  unchanged.  A  filtered  infusion  of 
white  barley  flour  contains  more  bios  I  after  keeping 
for  24  hrs.  at  25°  than  when  it  was  first  made,  whereas 
the  bios  II  content  is  unaltered.  The  increase  in  bios  I 
can  be  prevented  by  first  boiling  the  solution.  Simi¬ 
larly,  a  filtered  infusion  of  malt  combings  after  keep¬ 
ing  for  24  hrs.  at  55°  shows  an  increase  in  bios  II.  The 
names  biogen  I  and  II  are  suggested  for  the  inactive 
substances  from  which  the  additional  “  bioses  ”  are 
formed.  In  general,  warmingwith  alkali  in  solution  con¬ 
verts  biogens  into  “  bios,”  whilst  the  action  of  alcohol, 
or  of  acids  in  solution  or  heating  dry  alone,  converts 
bios  II  into  biogen  II.  Both  the  biogens  are  pre¬ 
cipitated  by  lime  or  baryta  from  alcoholic  solutions. 
Bios  II,  instead  of  being  a  “  delicate  ”  substance,  is 
found  to  be  capable  of  resisting  a  large  number  of 
reagents.  J.  S.  Carter. 

Reproduction  of  yeast  in  solutions  to  which,  no 
bios  had  been  added.  D.  Whiteman  (Trans.  Roy. 
Soc.  Canada,  1925,  [iii],  19,  III,  24 — 25). — In  order  to 


determine  whether  or  not  the  small  crops  obtained  in 
solutions  of  sugars  and  salts  are  due  to  bios  intro¬ 
duced  as  an  impurity  -with  the  sugar,  experiments 
were  carried  out  with  purified  sucrose  and  dextrose, 
but  the  small  crop  obtained  was  proved  to  be  due  to 
the  small  amount  of  bios  carried  into  the  medium  by 
the  yeast  used  as  seed.  J.  S.  Carter. 

Influence  of  electrolytes  on  the  electrophoretic 
migration  of  bacteria  and  of  yeast  cells.  C.-E.  A. 
Winslow  and  E.  H.  Fleeson  (J.  Gen.  Physiol.,  1926, 
8,  195 — 214). — The  effect  of  electrolytes  on  electro¬ 
phoretic  charge  in  silica  dust,  bacteria,  or  yeast-cells 
varies  only  quantitatively.  Low  concentrations  of 
electrolytes  appear  to  increase  the  charge,  especially 
in  the  case  of  yeast-cells ;  higher  concentrations  cause 
a  decrease  in  charge,  leading,  sometimes,  even  to 
complete  reversal  with  migration  towards  the  cathode 
— an  effect  apparently  due  to  the  cation  alone,  and 
increasing  with  the  valency  of  the  cation.  Sodium 
hydroxide  behaves  as  an  ordinary  salt,  and  increased 
alkalinity  does  not  further  depress  the  charge  already 
depressed  by  salts  ;  increased  acidity,  however,  owing 
to  the  special  activity  of  the  hydrogen  ion  (between 
that  of  bivalent  and  tervalent  ions),  does  cause  a 
further  progressive  decrease  of  charge.  Certain 
electrolytes  show  individual  peculiarities ;  thus 
potassium  chloride  is  distinctly  more  effective  than 
sodium  chloride.  The  depressing  effect  of  univalent 
and  bivalent  ions  in  moderately  high  concentrations 
is  less  with  silica  dust  than  with  Bacillus  coli,  and 
greatest  with  yeast-cells.  With  aluminum  chloride, 
however,  silica  dust  shows  the  greatest  effect.  Very 
high  concentrations  of  aluminium  chloride  (>10‘2  M) 
show  a  third  effect,  a  decrease  of  the  positive  charge 
produced  by  lower  concentrations.  Organic  sub¬ 
stances — dextrose,  glycerol,  saponin — have  no  effect 
on  electrophoretic  migration  velocity  until  the  con¬ 
centration  reaches  a  point  at  which  viscosity  changes 
are  involved.  C.  P.  Stewart. 

Behaviour  of  basic  dyes  to  lipins.  J. 
Schumacher  (Biochem.  Z.,  1925,  166,  214 — 219). — 
The  solubility  of  basic  dyes  of  the  rosaniline  series  in 
lipins  has  been  investigated  by  determining  the  dis¬ 
tribution  of  the  dye  between  water  and  a  0-5%  solu¬ 
tion  of  lecithin  in  ether.  The  dyes  most  soluble  in 
the  ether  layer  are  Victoria-blue,  gentian-violet, 
rosaniline,  and  malachite-green.  The  solubility  de¬ 
creases  in  the  order  named.  In  the  yeast-cell,  pre¬ 
viously  freed  of  soluble  acids  by  treatment  with  dilute 
mineral  acid,  combination  occurs  between  the  acidic 
part  of  the  lipin  and  the  basic  dye.  The  solubility  of 
rosaniline  derivatives  in  lipins  decreases  with  sul- 
phonation  and  carboxylation.  E.  C.  Smith. 

Acetic  fermentation  and  the  chemical 
processes  carried  out  by  acetic  acid  bacteria.  C. 
Neuberg  and  F.  Windisch  (Biochem.  Z.,  1926, 166, 
454 — 481). — The  conversion  of  acetaldehyde  into 
acetic  acid  by  acetic  acid  bacteria  is  shown  to  be  a 
process  of  dismutation,  2  mols.  of  aldehyde  yielding 
1  mol.  each  of  ethyl  alcohol  and  acetic  acid,  the 
alcohol  being  further  attacked,  and  thus  escaping 
detection.  In  the  absence  of  air,  the  conversion  of 
acetaldehyde  into  ethyl  alcohol  and  acetic  acid  proceeds 
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almost  quantitatively,  and  it  is  unnecessary  to  neu¬ 
tralise  the  acid  as  formed.  The  bacteria  dismutc  also 
higher  aldehydes,  e.g.,  n-butaldehyde  and  fsovalcr- 
aldehyde.  Bacillus  coli,  B.  lactis  aerogenes,  and  B. 
propionicus  also  dismute  acetaldehyde.  Acetic  acid 
bacteria  convert  pyruvic  and  oxaloacetic  acids 
quantitatively  into  ethyl  alcohol  and  acetic  acid,  after 
decarboxylation.  P.  W.  Clutterbuck. 

Mechanism  of  lactic  acid  formation  by 
bacteria.  II.  C.  Neuberg  and  G.  Gorr  (Biochem. 
Z.,  1926,  166,  4S2 — 487). — Lactic  acid  bacteria  con¬ 
verted  methylglyoxal  quantitatively  into  lactic  acid, 
and  Bacillus  propionicus,  under  the  same  conditions, 
gave  a  90%  yield.  P.  W.  Clutterbuck. 

Fermentation  of  cellulose  by  thermophilic 
bacteria.  J.  A.  Viljoen,  E.  B.  Fred,  and  W.  H. 
Peterson  (J.  Agric.  Sci.,  1926, 16, 1 — 17). — A  thermo¬ 
philic  organism  has  been  isolated  which  destroys 
cellulose  between  43°  and  65°.  The  organism  lives, 
but  does  not  ferment  at  38°  and  72°.  The  spores 
can  withstand  a  temperature  of  115°  for  35  min. 
The  following  carbohydrates,  in  addition  to  cellulose, 
are  attacked  by  it :  starch,  raffinosc,  sucrose,  maltose, 
lactose,  mannose,  galactose,  dextrose,  xylose,  and 
arabinose.  Organic  nitrogen  is  necessary  for  the 
fermentation,  and  peptone  is  the  best  source.  In 
a  1 — 5%  suspension,  from  70%  to  95%  of  cellulose  is 
destroyed,  of  which  50 — 55%  is  recovered  as  acetic 
acid,  5-25%  as  ethyl  alcohol,  and  the  rest  as  small 
quantities  of  butyric  acid,  carbon  dioxide,  hydrogen, 
and  a  fatty  pigment  soluble  in  ether.  Fermentation 
begins  12 — 18  hrs.  after  inoculation,  and  in  the  absence 
of  a  supply  of  calcium  carbonate  is  stopped  by 
accumulation  of  acid.  G.  W.  Robinson. 

Tuberculin.  Chemical  composition  of  the 
active  principle  and  the  nature  of  the  tuberculin 
reaction.  E.  R.  Long  and  F.  B.  Seibert  (J.  Amcr. 
Med.  Assoc.,  1925,  85,  650 — 652). — The  active  prin¬ 
ciple  of  tuberculin  is  non-dialysable,  is  not  absorbed 
by  animal  charcoal,  is  destroyed  by  trypsin,  is  maxim¬ 
ally  but  incompletely  precipitated  by  acetic  acid 
at  pn  4-0,  and  is  completely  precipitated  by  saturation 
with  ammonium  sulphate.  The  precipitate  by 
ammonium  sulphate  can  be  separated  into  three  pro¬ 
tein  fractions  :  (1)  a  water-soluble,  heat-coagulable 
protein,  (2)  a  non-coagulable,  alkali-soluble,  water- 
insoluble  protein,  and  (3)  a  non-coagulable,  water- 
soluble  protein.  Of  these  the  first  and  third  appear 
to  be  the  most  potent.  The  nature  of  the  highly 
specific  toxic  action  of  this  substance  on  the  tissues 
of  a  tuberculous  animal  is  not  known.  Preliminary 
experiments  indicate  that  the  tissues  of  the  sensitised 
(tuberculous)  animal  do  not  act  on  tuberculin  in 
such  a  manner  as  to  render  it  toxic  for  normal  animals, 
nor  do  they  bind  the  active  principle  in  appreciable 
quantity,  so  as  to  render  a  tuberculin  preparation 
less  toxic  for  another  tuberculous  animal. 

Chemical  Abstracts. 

Assimilation  of  carbon  dioxide.  0.  Warburg 
(Biochem.  Z.,  1926, 166,  386 — 406). — By  investigation 
of  the  assimilation  of  carbon  dioxide  by  Chlorella 
either  under  very  faint  or  very  strong  irradiation, 
the  effects  of  the  photochemical  and  the  Blackman 


reactions  are  separated.  The  specific  photochemical 
action  (f)  for  a  given  wave-length  is  greater  the 
smaller  the  intensity,  and  with  very  low  intensities 
the  action  (tp0)  is  proportional  to  the  intensity. 
Measurement  of  %  in  the  red,  yellow,  green,  and  blue 
shows  that  %  is  considerable  in  all  regions,  the  per¬ 
centage  of  irradiated  energy  obtained  as  chemical 
energy  being,  respectively,  59,  54,  44,  34%.  The 
absorption  coefficient,  however,  is  largest  in  the  blue, 
and  no  relationship  appears  to  exist  between  the 
specific  photochemical  action  and  the  degree  of  absorp¬ 
tion.  The  amount  of  oxygen  separated  under  the 
action  of  chlorophyll  also  decreases  from  the  red  to 
the  blue.  Both  the  photochemical  and  the  Blackman 
reactions  are  powerfully  inhibited  by  narcotics  (e.g., 
by  0-5  xlO"1  J/-phenylurethane),  but,  whereas  the 
photochemical  reaction  is  not  inhibited  by  hydrogen 
cyanide  and  sulphide,  the  Blackman  reaction  is 
inhibited.  The  percentage  inhibitions  with  concen¬ 
trations  of  sulphide  of  10"6,  10"5,  10'4  M  are  12,  72, 
100%,  respectively.  Assuming  that  the  Blackman 
reaction  is  the  preliminary  reaction,  an  attempt  was 
made  to  decompose,  with  the  development  of  oxygen, 
substances  closely  related  to  carbon  dioxide  by 
irradiation  in  presence  of  Chlorella.  Oxygen  was 
always  obtained,  but  it  originated  from  the  nitrates 
in  the  medium.  In  the  dark,  the  carbon  of  the  cells 
reduces  nitrate  to  ammonia  and  during  irradiation, 
the  complete  reaction  is  as  follows  :  HN03-)-H20+ 
20=NH3+2CO,  and  2C0,=2C+02.  The  reaction 
is  completely  inhibited  by  O-OOOliV-hydrogcn  cyanide 
or  sulphide,  due  to  the  inactivation  of  iron,  which  is 
supposed  to  assist  the  passage  of  oxygen  from  the 
nitrate  to  the  carbon.  The  method  was  then  used  to 
test  Willstattcr’s  theory,  according  to  which  the 
photochemical  reaction  is  the  preliminary  reaction. 
A  given  amount  of  Chlorella  in  a  given  time  placed 
in  M /300-hydrogen  peroxide  solution  liberates  about 
the  same  amount  of  oxygen  as  is  obtained  during 
irradiation  in  the  Blackman  reaction.  For  the  latter 
reaction,  the  velocity  between  0°  and  30°  is  a  linear 
function  of  the  temperature,  and  the  same  is  true 
of  the  formation  of  oxygen  from  peroxide  by  Chlorella. 
The  Blackman  reaction,  also,  is  very  sensitive  to 
hydrogen  cyanide,  and,  similarly,  the  percentage 
inhibitions  of  the  peroxide  reaction  for  concentrations 
of  cyanide  of  0-5  X 10'5,  1-0  XlO'4,  1-0  XlO"3  M  are  32, 
83,  93%,  respectively.  Both  the  Blackman  and  the 
peroxide  reactions  are  very  sensitive  to  narcotics 
(a  variety  of  urethanes  was  used).  The  comparison 
favours  Willstatter’s  theory.  P.  W.  Clutterbuck. 

Biocatalysts  concerned  in  carbohydrate  meta¬ 
bolism.  E.  Abderhalden  (Z.  physiol.  Chem.,  1926, 
151, 165 — 166). — Attention  is  directed  to  a  misleading 
reference  in  a  recent  paper  by  Euler  and  Myrbiick 
(this  vol.,  205)  to  Abderhalden's  work. 

C.  R.  Haring  ton. 

Application  of  enzyme  laws  to  the  oxidation 
of  dextrose  in  healthy  and  diabetic  animals. 
L.  Ambard,  F.  Schmid,  and  M.  Arnovlyevitch 
(Presse  med.,  1924,  32,  721 — 723;  from  Chem. 
Zentr.,  1925,  II,  1291 — 1292). — It  is  suggested  that 
the  oxidation  of  dextrose  is  an  enzymic  process  with 
insulin  as  co-enzyme.  In  normal  animals,  the  oxid- 
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ation  of  carbohydrates  accounts  for  50%  of  the 
carbon  dioxide  produced.  Intravenous  injection 
of  dextrose  causes  an  increase  of  4S — 66%.  In 
diabetic  animals,  a  dose  of  insulin  insufficient  to  alter 
the  blood-sugar  level  increases  the  output  of  carbon 
dioxide.  Hyperglycaem  ia  decreases  the  secretion 
of  insulin.  G.  W.  Robinson. 

Effect  of  a  protein-free  acid-alcohol  extract  of 
the  parathyroid  glands  on  the  calcium  content 
of  the  hlood  and  the  electrical  irritability  of  the 
nerves  of  parathyroidectomised  and  normal 
animals.  L.  Berman  (Amer.  J.  Physiol.,  1926,  75, 
358 — -305). — The  extract  raised  the  calcium  content 
of  the  blood  of  normal  dogs  and  of  those  in  tetany 
and  decreased  the  electrical  excitability  of  the  nerves. 
The  latter  effect  seems  to  be  dependent  on  the  former 
(cf.  Collip,  A.,  1925,  i,  1017).  R.  K.  Cannan. 

Placental  hormone.  E.  Glimm  and  P.  Wadehn 
(Biochem.  Z.,  1925,  166,  155 — 156). — By  repeated 
fractional  precipitation  with  lead  acetate  from  alkaline 
solution  of  the  placental  extract  obtained  by  Frankel 
and  Herrmann’s  method  (A.,  1923,  i,  1257),  a  prepar¬ 
ation  has  been  obtained  of  which  10  mg.  cause  con¬ 
siderable  hypersemia  of  the  rabbit’s  uterus  in  4  days. 

E.  C.  Smith. 

Accessory  growth  factors.  H.  von  Euler  and 
S.  Steefenburg  (Z.  physiol.  Chem.,  1925,  149, 
195 — 202). — Bone  marrow  (calf)  and  blood  (rat)  both 
contain  more  of  a  fat-soluble  growth  factor  and  an  anti¬ 
rachitic  vitamin  than  the  majority  of  other  organs 
and  body  fluids.  This  suggests  that  the  fat-soluble 
factor  is  intimately  concerned  in  the  life-history 
of  tlio  blood  corpuscles.  The  parathyroid  also 
contains  both  a  growth-promoting  and  an  antirachitic 
factor.  Exposure  to  ultra-violet  light  promotes 
growth ;  for  a  given  light  source  there  is  an  optimum 
exposure  period  for  maximal  growth.  If  this  period 
is  exceeded,  the  rate  of  growth  receives  a  definite 
check.  H.  D.  Ivay. 

Vitamin-jB  and  metabolism.  R.  H.  A.  Plimmer 
and  J.  L.  Rosedale  (J.  State  Med.,  1926.  34,  117 — 
121). — A  balance  must  be  maintained  in  the  amount 
of  vitamin-jB  in  a  diet  and  the  amounts  of  fat, 
protein,  and  carbohydrate.  Shortage  of  vitamin-2? 
may  lead  to  gastro-intestinal  disturbance. 

H.  J.  Channon. 

Metabolism  in  avitaminosis.  A.  Bickel  (Bio¬ 
chem.  Z.,  1926, 166,  251 — 294). — During  avitaminosis 
in  dogs,  the  body-weight  progressively  decreases  to 
about  4S%  in  spite  of  the  complete  absorption  of  a 
mixed  diet  which  is  sufficient  calorimetrically,  body- 
fat  almost  completely  disappearing.  The  difficultly 
oxidisable  carbon,  nitrogen,  and  the  C :  N  ratio  of 
the  urine  increase,  the  increase  in  carbon  being 
probably  due  to  the  passage  of  fat  into  the  urine. 
Towards  the  end,  the  ratio  again  diminishes.  The 
slightly  increased  excretion  of  lactic  acid  is  insufficient 
to  explain  the  increased  quotient.  During  avitamin¬ 
osis,  the  total  ash  of  the  urine,  and  especially  its 
phosphorus  and  calcium  content,  increases.  Injection 
of  insulin  into  dogs  during  avitaminosis  decreases 
the  excretion  of  difficultly  oxidisable  carbon.  Cal¬ 


cium  and  phosphorus  ions  are  essential  to  the  action 
of  insulin.  P.  W.  Clutterbuck. 

Elasticity  of  cell  membranes  [of  plants].  T.  A. 
Krasnosselski-Maxlmov  (Ber.  deut.  hot.  Ges., 
1925,  43,  527 — 537). — Direct  measurements  are 
recorded  of  the  extent  of  contraction  of  the  cell 
membranes  of  certain  plant-tissues  on  plasmolysis. 
Cells  were  measured  in  a  turgid  condition  in  water, 
and  afterwards  in  a  hypertonic  solution  (usually 
0-25 — l-6A-potassium  nitrate),  so  as  to  obtain  com¬ 
plete  plasmolysis  and  the  greatest  possible  change 
in  size.  The  palisade-  and  spongy-parenchyma 
cells  of  the  leaves  of  typical  sun-loving  plants,  such  as 
the  sunflower,  showed  a  marked  contraction  on 
plasmolysis,  whereas  the  same  tissues  of  a  shade- 
loving  plant  ( Impatiens  parviflora)  showed  a  scarcely 
measurable  contraction.  The  elasticity  of  the  cell 
membranes  is  very  much  greater  in  the  former  than 
in  the  latter  plant ;  and  this  difference  explains 
earlier  observations  that  sun-loving  plants  may 
lose  20 — 30%  of  their  water  content  before  loss  of 
turgor  of  the  cells  induces  wilting,  whereas  shade- 
loving  plants  may  wilt  before  a  measurable  loss  of 
water  has  taken  place.  C.  T.  Gimingham. 

Action  of  neutral  salts  on  the  penetration  of 
plant  plasma  by  hydrogen  and  hydroxyl  ions. 
J.  Port  (Biochem.  Z.,  1925,  166,  105— 115).— Salts 
to  which  the  cell-wall  is  readily  permeable  assist  the 
penetration  into  the  plasma  of  hydrogen  ions,  and 
vice  versa.  The  effect  is  brought  about  by  the  more 
rapid  denaturation  of  the  plasma  proteins  in  acid-f- 
salt  solution  than  in  salt  or  acid  solution  alone. 
Salts  increasing  the  rate  of  penetration  of  hydrogen 
ions  arc  ammonium  thiocyanate,  nitrate,  and  chloride, 
sodium  and  potassium  thiocyanates,  and,  in  solutions 
of  greater  acidity  than  p„  3-2,  potassium  acetate. 
Barium  salts,  and  ammonium  sulphate  and  calcium 
nitrate,  which  penetrate  slowly,  at  first  inhibit,  and 
then  accelerate  penetration  of  hydrogen  ions.  Of 
the  alkali  salts  not  mentioned  above,  the  inhibitory 
action  increases  in  the  order  of  anions  :  N03',  Cl', 
(Br',  I'),  S04" ;  of  cations  :  (K‘,  Na’),  Li’,  Rb\  Cs*. 
The  salts  of  the  alkaline  earths,  which  themselves 
penetrate  cells  with  difficulty,  are  strongly  inhibitory. 

E.  C.  Smith. 

Diffusion  of  ions  from  living  plant-tissues  in 
relation  to  protein  isoelectric  points.  W.  H. 
Pearsall  and  J.  Ewing  (New  Phyt.,  1924,  23, 
193 — 206). — The  rapid  outward  diffusion  of  chloride 
ions  occurs  when  plant-tissue  is  brought  to  a  hydrogen- 
ion  concentration  equal  to  or  greater  than  that  at 
which  its  chief  protein  (potato,  carrot)  or  protoplasm 
(Nitdla)  is  isoelectric.  The  method  may  be  used  to 
determine  the  isoelectric  point  of  the  protoplasm  in 
tissues  from  which  extraction  of  protein  is  difficult. 
In  this  manner,  the  isoelectric  point  of  protoplasm 
of  the  beet  was  determined  to  be  at  or  below  pH  4-3. 

Chemical  Abstracts. 

Swelling  processes  in  hygroscopic  movements. 
S.  Rywosch  (Biochem.  Z.,  1925,  166,  24 — 46). — 
Observations  on  the  curling  of  seed-pods  and  vegetable 
fibres  in  water  and  under  varying  conditions  of 
humidity  show  that  flexion  depends,  not  only  on  the 
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difference  between  the  rates  of  imbibition  or  desiccation 
of  the  hygroscopic  organs  on  each  side  of  the  tissue, 
but  also  on  the  degree  of  swelling  of  the  tissue  as  a 
whole.  The  rate  of  imbibition  is  dependent  on  the 
permeability  of  the  epidermal  layer  and  the  humidity 
of  the  atmosphere,  and  the  degree  of  flexion  is  also 
influenced  by  the  pressure  to  which  the  layer  of  cells 
on  the  concave  side  of  the  tissue  is  subjected  by  the 
swelling  of  the  cell-layer  on  the  convex  side. 

E.  C.  Smith. 

Micro-determination  of  blood-sugar  by  Hage- 
dorn  and  Jensen’s  method.  E.  Kaufman  n 
(Biochcm.  Z.,  1925,  166,  207 — 209). — A  convenient 
form  of  pipette  is  described,  and  slight  improvements 
in  technique  are  suggested.  E.  C.  Smith. 

Determination  of  lactic  acid.  Micro-deter¬ 
mination  in  the  blood.  J.  Frejka  and  K. 
Vseteuka  (Publ.  Eac.  Sci.  Univ.  Masaryk,  1925, 
60,  1 — 27). — The  known  methods  for  determination 
of  lactic  acid  have  been  examined  in  an  endeavour 
to  elaborate  a  micro-method,  and  the  following 
procedure  has  been  found  to  give  results  within 
96 — 101%  for  quantities  of  the  order  of  1  mg.  present 
in  10  c.c.  of  blood.  The  blood  is  diluted  with  10  c.c. 
of  water  and  treated  with  freshly-prepared  mercuric 
nitrate.  The  precipitate  is  removed,  the  excess  of 
mercury  precipitated,  the  liquid  neutralised,  again 
filtered,  evaporated  down,  and  treated  with  1-5  c.c. 
of  phosphoric  acid  and  saturated  with  sodium  sulphate ; 
after  admixture  with  sand,  the  lactic  acid  is  removed 
with  ether,  the  extract  evaporated  with  ammonia, 
the  residue  dissolved  in  water,  and  excess  of  ammonia 
removed  by  distillation ;  the  lactic  acid  in  solution  is 
determined  by  Beliefs  method  (A.,  1913,  ii,  636), 
using  a  modified  apparatus.  The  polarimetric  method 
gave  99 — 100%  for  urine,  91 — 94%  for  liver  extract; 
this  method  is  not  generally  suitable  for  physiological 
liquids.  Meissner’s  method  (A.,  1915,  ii,  187)  gave 
high  results.  The  colorimetric  method  of  Polonovski 
gave  90 — 97%  accuracy,  and  is  recommended  for 
rapid,  approximate  results.  The  degrees  of  accuracy 
obtained  with  other  methods  have  been  determined. 

S.  I.  Levy. 

Determination  of  minute  amounts  of  urea. 
J.  T.  Wearh  and  A.  N.  Richards  (J.  Biol.  Chem., 
1925,  66,  275 — 280). — The  solution  containing  urea 
is  heated  at  150°  in  an  autoclave  with  10%  hydro¬ 
chloric  acid  for  1  hr.  and  the  resulting  ammonia 
determined  colorimctrically  with  Nessler’s  reagent, 
using  the  apparatus  of  Dale  and  Evans  (A.,  1921,  i, 
142).  Amounts  of  nitrogen  of  the  order  of  0-0005  mg. 
can  be  determined  with  a  maximum  error  of  ±8-5%. 

C.  R.  Harington. 

Modifications  of  Folin's  method  for  urea 
determination.  J.  Ellinghaus  (Z.  physiol.  Chem., 
1925,  150,  211 — 214). — Methods  aro  described  for 
the  determination  of  (a)  ammonia,  (6)  urea,  using 
pennutite  instead  of  aeration  to  separate  the  ammonia 
from  the  urine.  The  permutite  is  washed  twice 
with  water  by  decantation,  and  the  ammonia  liberated 
from  it  by  the  addition  of  sodium  hydroxide.  The 
resulting  fluid  is  directly  nesslerised.  H.  D.  Kay. 


Micro-determination  of  nitrogen.  A.  Kult- 
jugin  and  E.  Gubarev  (Biochem.  Z.,  1925,  164, 
437 — 441). — Ac61’s  original  method  (A.,  1922,  ii, 
225)  is  criticised  on  the  ground  that  loss  of  nitrogen 
occurs  either  through  insufficient  combustion,  or  by 
overheating  and  volatilisation  of  ammonia.  By 
the  use  of  hydrogen  peroxide,  combustion  is  more 
rapid  and  complete,  the  results  aro  more  accurate, 
and  ordinary  glass  may  be  used.  0-03  Mg.  of  urea, 
alanine,  and  asparagine  are  determined  with  an  error 
of  ±4%.  E.  C.  Smith. 

Determination  of  dextrose,  particularly  in 
urine.  L.  Rosentiialee  (Arch.  Pharm.,  1925,  262, 
518 — 520;  cf.  B.,  1925,  732). — Caussc’s  method  (J. 
Pharm.  Chim.,  1896,  [vi],  3,  433),  in  which  an  alkaline 
copper  solution  containing  ferrocyanide  is  used,  has 
been  modified  by  Burmann  and  others  (cf.,  c.g., 
Schweiz.  Apoth.-Ztg.,  1917,  55,  196)  so  that  it  can 
be  applied  to  urine,  but  the  end-point  of  the  titration 
is  not  well  defined.  The  difficulties  can  be  overcome  by 
using  decolorised  phenolphthalcin  solution,  containing 
potassium  cyanide,  as  an  external  indicator.  Three 
solutions  are  required  :  (i)  a  standard  solution  of 
5  g.  of  copper  sulphate  pentahydrate  in  500  c.c.  of 
water;  (ii)  a  solution  of  173  g.  of  Rochelle  salt,  45  g. 
of  sodium  hydroxide,  and  40  g.  of  potassium  ferro¬ 
cyanide  in  500  c.c. ;  (iii)  the  indicator,  prepared  by 
dissolving  0-5  g.  of  phenolphthalcin  in  30  c.c.  of  ethyl 
alcohol,  adding  water  until  the  mixture  is  opalescent, 
then  20  g.  of  sodium  hydroxide  followed  by  aluminium 
powder  until  the  solution  is  decolorised ;  it  is  then 
made  up  to  150  c.c.  and  kept  from  contact  with  the 
air.  For  use,  to  each  10  g.  0-1  g.  of  potassium  cyanide 
is  added.  The  determination  is  carried  out  as  follows  : 
10  c.c.  of  solution  (i)  and  10  c.c.  of  solution  (ii)  are 
mixed,  diluted  with  10  c.c.  of  water,  and  boiled. 
The  dextrose  solution  is  added  until  (beginning  while 
the  solution  is  still  green)  a  drop  gives  a  red  colour 
on  filter-paper  moistened  with  the  indicator  (iii). 
The  presence  of  urea,  ammonium  chloride,  or  uric 
acid  in  the  dextrose  solution  is  immaterial,  but 
urine  causes  high  results  to  be  obtained.  Never¬ 
theless  the  method  is  applicable  to  the  urine  of 
diabetic  patients.  W.  A.  Silvester. 

Determination  of  carbon  in  urine  and  dilute 
aqueous  solutions.  O.  Kauffmann-Cosla  and 
J.  Leibovitz  (Biochem.  Z.,  1925,  163,  230 — 232). — 
The  determination  is  carried  out  by  micro-combustion 
of  0-3 — 0-6  c.c.  of  the  solution  by  the  Liebig  method. 
In  this  volume,  0-42%  of  carbon  is  determined  with 
an  error  of  ±5%.  E.  C.  Smith. 

Determination  of  cystine  by  feeding  experi¬ 
ments.  H.  C.  Siiermah  and  E.  Woods  (J.  Biol. 
Chem.,  1925,  66,  29 — 36). — Young  rats  were  fed  on 
a  basal  diet  complete  in  every  respect  except  for  a 
deficiency  of  cystine.  On  adding  cystine  to  the  food 
of  certain  of  these  animals,  a  linear  relationship 
could  be  observed,  within  certain  limits,  between 
the  amount  of  cystine  fed  and  the  resultant  additional 
gain  in  weight  over  that  attained  by  the  control 
animals.  The  experiments  were  repeated  with  the 
addition  of  caseinogen  instead  of  pure  cystine,  the 
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results  indicating  that  thisprotein  contained  1*2 — 2-5% 
of  cystine.  C.  E.  Hakington. 

Determination  of  total  iodine  in  organs,  blood, 
and  urine.  R.  von  Bod6  (Biochcm.  Z.,  1925,  161, 
401 — 405). — The  material  is  fused  with  sodium 
hydroxide  and  a  very  small  quantity  of  sodium 
nitrate  in  a  nickel  crucible.  The  mass  is  dissolved 
in  water  and,  after  filtering,  the  solution  is  carefully 
made  slightly  acid  and  boiled  with  chlorine  water 
until  excess  of  this  is  expelled.  After  cooling,  potass¬ 
ium  iodide  and  phosphoric  acid  arc  added  and  the 
iodine  liberated  is  titrated  with  sodium  thiosulphate. 

H.  I.  Coombs. 

Determination  of  phosphoric  acid  in  small 
amounts  of  material.  K.  Samson  (Biochem.  Z., 
1925,  164,  288 — 294). — After  precipitation  of  protein 
with  trichloroacetic  acid,  inorganic  phosphate  is 
determined  in  the  filtrate,  and  organic  phosphate  in 
the  ashed  precipitate,  by  the  ammonium  phospho- 
molybdate  method.  E.  C.  Smith. 

Detection  of  bismuth  in  organic  material. 
P.  W.  Danckwortt  and  E.  Pratt  (Arch.  Pharm., 
1925,  263,  502 — 506). — The  organs  are  decomposed 
by  soaking  for  24  hrs.  in  nitric  acid  (d  T44),  the 
mixture  being  then  evaporated  on  the  water-bath, 
and  eventually  to  dryness.  The  residue  is  redissolved 
in  dilute  nitric  acid,  cadmium  sulphate  is  added, 
and  hydrogen  sulphide  passed  through  the  solution. 
The  mixture  of  sulphides — the  cadmium  sulphide 
having  taken  down  the  bismuth  sulphide,  even  if  the 
latter  is  present  in  very  small  amount — is  washed, 
rcdissolvcd  in  nitric  acid,  the  solution  is  evaporated 
to  dryness,  and  the  residue  again  dissolved  in  nitric 
acid.  This  solution  is  tested  with  Aubry’s  quinine 
reagent  (A.,  1922,  ii,  165)  which  is  more  stable  when 
the  quinine  sulphate  and  the  potassium  iodide 
solutions  arc  kept  separate.  One  part  of  bismuth 
in  10,000  parts  gives  an  orange  precipitate,  and  a 
distinct  turbidity  is  shown  by  1  part  in  1,000,000  parts. 
Of  other  metals  that  may  be  present,  iron  alone  may 
interfere,  and  it  can  be  detected  by  adding  potassium 
ferrocyanide ;  the  bismuth  precipitate  remains 
unchanged,  and  is  recognisable  under  the  microscope, 
particularly  when  a  piece  of  blue  glass  is  used  as 
a  support.  W.  A.  Silvester. 

Radiometric  micro-analysis.  R.  Ehrenberg 
(Biochem.  Z.,  1925,  164,  183—190). — Four  methods 
are  discussed  whereby  the  radiometric  method  of 
Paneth  and  Hevesy  may  be  adapted  to  the  determin¬ 
ation  of  the  distribution  of  bismuth  and  lead  in  plants 
and  animals.  P.  W.  Cltjtterbuck. 

Toxicological  investigation  of  mercury.  Kohn- 
Abrest  (Ann.  Chim.  analyt.,  1925,  pi],  7,  353—355).— 
The  finely  divided  organs  (100 — 200  g.)  are  mixed 
with  water,  potassium  chlorate  and  hydrochloric  acid 
arc  added,  and  the  mixture  is  carefully  heated  on  a 
water-bath,  any  distillate  being  collected  in  a  small 
amount  of  water.  The  residual  fluid  is  filtered  and 
washed  with  the  distillate.  Excess  of  chlorine  is 
removed  by  sulphurous  acid,  and  excess  of  the  latter 


by  boiling,  after  which  hydrogen  sulphide  is  passed 
into  the  liquid  for  IS  hrs.  Half  the  precipitate  is 
used  for  arsenic  and  antimony  determinations,  and 
half  for  mercury.  In  the  case  of  mercury,  the  pre¬ 
cipitate  is  treated  with  5  c.c.  of  aqua  regia,  and  the 
excess  of  acid  evaporated  in  a  vacuum  in  the  cold. 
The  dry  residue  is  extracted  with  warm  water, 
filtered,  the  filtrate  made  up  to  20  c.c.,  1  c.c.  of  hydro¬ 
chloric  acid  is  added,  and  a  fine  brass  wire  spiral 
put  in  to  the  solution,  and  left  for  24  hrs.  Mercury 
is  deposited  on  the  brass.  After  washing  in  water, 
alcohol,  and  ether,  and  drying,  the  wire  is  strongly 
heated  in  a  test-tube,  and  the  mercury  collected  in 
the  cool  part  of  the  tube.  On  treating  the  mercury 
with  iodine  vapour,  a  crystalline  ring  forms.  The 
mercuric  iodide  thus  formed  may  be  determined  by 
dissolving  it  in  1  c.c.  of  a  1%  solution  of  potassium 
iodide,  and  comparing  the  sulphide  formed  by  treat¬ 
ment  with  hydrogen  sulphide  with  standards. 

D.  G.  Hewer. 

Electrolytic  method  of  investigation  of  distri¬ 
bution  of  gold  compounds  in  the  organism.  S. 
Lomholt  (Compt.  rend.,  1925, 181,  821 — 823). — Gold 
in  tissues  is  determined  by  treatment  with  fuming 
nitric  acid,  evaporation  to  dryness,  dissolving  in  aqua 
regia,  making  alkaline  with  ammonium  hydroxide, 
addition  of  potassium  cyanide,  electrolysis,  and  weigh¬ 
ing  of  the  metal  deposited.  On  injection  of  “  sano- 
crysin  ”  (sodium  aurothiosulphate)  into  rabbits  a 
considerable  amount  of  gold  is  found  in  the  kidney 
and  large  intestine ;  excretion  of  the  gold  by  rabbits 
and  man  is  slow  and  effected  mainly  by  the  kidneys, 

L.  F.  Hewitt. 

[Pharmacological]  determination  of  the  ergot- 
amine-ergotoxin  titre  of  ergot.  T.  Masuda 
(Biochem.  Z.,  1925,  163,  27— 35).— Two  methods 
of  evaluating  ergot  preparations  by  examining  their 
inhibitory  effect  on  adrenaline  vasoconstriction  in 
frogs  are  described.  Considerable  loss  of  activity 
of  ergot  infusions  occurs  on  keeping  for  8  days. 

E.  C.  Smith. 

Pharmacological  determination  of  the  ergot- 
amine  content  of  commercial  ergot  preparations. 
J.  Mahn  and  M.  Reinert  (Biochem.  Z.,  1925,  163, 
36 — 40;  cf.  preceding  abstract). — The  therapeutic 
value  of  commercial  ergot  preparations  cannot  be 
judged  solely  on  their  ergotamine  content,  sinco 
other  substances  present  (e.p.,  histamine)  have  a 
considerable  action  on  the  uterus.  E.  C.  Smith. 

Detection  of  bismuth  in  urine.  D.  Ganassini 
(Boll.  Chim.  farm.,  1926,  65,  3 — 6). — The  author 
criticises  various  suggested  modifications  of  his 
method  of  detecting  bismuth  in  urine  (A.,  1923,  ii, 
439).  T.  H.  Pope. 

Viscosimetric  determination  of  amylase.  W.  C. 
Davison  (Bull.  Johns  Hopkins  Hosp.,  1925,  37, 
281 — 282). — The  method  depends  on  a  comparison 
of  the  viscosities  of  two  similar  Lintner  starch  solu¬ 
tions  of  suitable  concentration,  to  one  of  which  is 
added  0T— 0-4  c.c.  of  the  amylase  preparation,  and 
to  the  other  an  equal  amount  of  the  boiled  preparation. 

Chemical  Abstracts. 
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General,  Physical,  and 

Secondary  spark  spectrum  of  neon.  L.  Blocii, 
E.  Bloch,  and  G.  Dejardin  (Compt.  rend.,  1026, 
182,  451 — 452). — A  secondary  spectrum  of  neon, 
situated  entirely  in  the  ultra-violet,  has  been  obtained 
by  the  passage  of  an  oscillating  discharge  through 
neon  at  various  pressures  in  a  silica  tube  without 
electrodes.  The  lines  of  greatest  intensity  are  as 
follows  :  2983-82,  2866-60,  2777-60,  2677-90, '  2610-04, 
2595-66,  2593-57,  2590-01  A.  P.  G.  Tryhorn. 

Excitation  of  secondary  spectrum  of  neon  by 
electronic  impact.  G.  Dejardin  (Compt.  rend., 
1926,  182,  452 — 454). — The  excitation  of  the  second¬ 
ary  spectrum  of  neon  by  electronic  impact  depends 
essentially  on  the  intensity  of  the  electron  stream 
and  the  pressure  of  the  gas.  At  pressures  between 
0-01  and  0-1  mm.,  an  accelerating  potential  of  48 — 
50  volts  excites  some  lines  in  the  secondary 
spectrum,  notably  the  lines  3727-09,  3713-66,  3694-19, 
3664-05,  and  3334-89  A.  These  lines  are  widened 
and  reversed.  At  a  slightly  higher  voltage  (52 — 53), 
the  lines  3574-65,  3568-47,  3232-38,  and  3220-13  A. 
appear.  The  complete  spectrum  is  developed  by  a 
potential  of  60  volts.  When  an  especially  intense 
stream  of  electrons  is  used,  the  secondary  spectrum 
appears,  at  1-6  mm.  pressure,  at  a  potential  of 
28 — 30  volts.  The  two  excitation  potentials  of  this 
secondary  spectrum  are  taken  as  2S  and  49  volts, 
respectively,  giving  by  difference  the  value  21  volts 
as  the  ionisation  potential  of  neon.  The  ratio  of 
these  potentials  for  neon  (2-28)  agrees  with  that  of 
the  corresponding  excitation  potentials  of  the  other 
inert  gases.  It  is  suggested  that  the  two  potentials 
correspond  with  the  potentials  of  ionisation  of  the 
univalent  ion,  and  of  the  double  ionisation  of  the 
neutral  atom.  E.  G.  Tryhorn. 

Infra-red  spectrum  of  the  calcium  arc  in  a 
vacuum.  O.  Sandvik  and  B.  J.  Spence  (Astro- 
phys.  J.,  1925,  62,  265 — 269). — The  wave-lengths  of 
30  lines,  17  of  which  are  new,  in  the  range  8500 — 
20,000  A.  have  been  measured  and  tabulated  with 
their  intensities.  Other  lines  were  also  observed, 
but  were  too  weak  to  permit  of  wave-length  deter¬ 
minations.  A.  A.  Eldridge. 

X-Ray  spectra  of  the  lower  elements.  R. 
Thorceus  (Phil.  Mag.,  1926,  [vii],  1,  312 — 321). — 
An  extension  of  previous  work  by  Siegbahn  and 
Thorceus  (Arkiv  Mat.  Astr.  Fys.,  1924,  18,  No.  24; 
1925,  19a,  No.  12)  on  extending  the  range  of  wave¬ 
lengths  within  the  K  and  L  series.  The  X-ray  tube 
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has  been  modified  to  screen  the  anticathode  surface 
from  deposits  of  metal  from  the  filament.  Crystals 
of  palmitic  and  lauric  acids  have  been  employed  as 
reflecting  crystals  for  the  longer  wave-lengths. 
Measurements  of  the  lines  LI,  Lrj,  and  L%  and  the 
doublet  Aaxa2  have  been  made  for  the  elements 
rubidium,  bromine,  selenium,  arsenic,  zinc,  copper, 
nickel,  cobalt,  iron,  manganese,  and  chromium,  and 
of  the  doublet  Xa1a2  for  fluorine.  The  wave-lengths 
given  are  based  on  that  of  the  K a  line  of  sodium. 

A.  E.  Mitchell. 

Fundamental  level  of  the  iron  atom.  N.  K. 
Sur  (Nature,  1926,  117,  380). — A  criticism  of 
Laporte’s  statement  (A.,  1924,  ii,  364;  this  vol., 
215)  that  astrophysical  data  and  the  almost  com¬ 
plete  classification  of  the  lines  of  iron  support  the 
view  that  the  chief  lines  proceed  from  five  funda¬ 
mental  levels,  constituting  a  quintuplet  d-group. 

A.  A.  Eldridge. 

Polarised  emission  of  mercury  lines.  H.  W.  B. 
Skinner  (Nature,  1926,  117,  418). — The  mercury 
spectrum  has  been  excited  by  a  directed  stream  of 
electrons  from  an  oxide-coated  filament,  and  the 
polarisation  of  the  lines  examined.  The  results 
appear  consistent  with  the  view  that  the  polarisation 
occurs  in  the  case  of  combinations  of  the  p  or  P 
levels  with  the  Dv  d2,  and  d3  levels.  Visual  investig¬ 
ation  is  possible  'with  the  lines  5770  and  5791  A. 
The  degree  of  polarisation  decreases  with  increase 
in  the  speed  of  the  electrons,  and  the  effect  is  believed 
to  be  caused  by  the  directed  character  of  the  electron 
stream.  The  polarisation  of  the  yellow  lines  is 
reduced  to  zero  by  a  magnetic  field  of  about  20 
gauss  at  right  angles  to  the  stream  and  in  the  direction 
of  observation.  The  results  may  be  interpreted 
theoretically.  A.  A.  Eldridge. 

Intensity  distribution  in  the  fine  structure 
(satellites)  of  the  mercury  triplets  2p1-2s.  J.  L. 
Snoek,  jun.  (Z.  Physik,  1926,  35,  883—887).— 
The  best  results  were  obtained  by  using  a  narrow 
capillary  Geissler  tube,  ordinary  mercury  vapour 
lamps  producing  self-reversal  of  the  strong  lines. 
The  ratio  of  intensities  of  the  satellites  was  found 
to  be  quite  independent  of  the  strength  of  the  current. 

E.  B.  Ludlam. 

Quantum  theory  of  the  doublet  spectra  and 
their  anomalous  Zeeman  effects.  J.  Kudar 
(Z.  Physik,  1926,  35,  888— 893).— Theoretical.  The 
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magnetic  interaction  of  the  radiating  electron  and 
the  core  and  the  relativity  energy  of  the  electron 
are  discussed.  E.  B.  Ludlam. 

Stark  effect  for  and  He  4686  A.  J.  S. 
Foster  (Astrophys.  J.,  1925,  62,  229 — 237). — The 
results  of  fine  analysis  of  tho  components  of  Ha, 
measured  in  fields  up  to  47  kilovolts/cm.,  indicated 
that  spurious  components  are  sometimes  obtained 
which  may  be  ascribed  to  confusion  of  the  source, 
the  applied  field  not  possessing  the  same  direction 
for  all  atoms,  leading  to  incomplete  separation  of 
the  p  and  s  components.  It  is  suggested  that  Stark’s 
results  (Ann.  Physik,  1915,  [iv],  48,  193)  may  be 
explained  by  similar  effects.  Three  fine-analysis 
components  of  the  ionised  helium  lino  4680  A.  have 
separations  of  0-39  and  0-37  A.  at  the  maximum 
field  (46  kilovolts /cm.),  the  theoretical  value  being 
0-33  A.  A.  A.  Eldridge. 

A-Ray  spectroscopy  of  the  Compton  effect  and 
of  the  Clark-Duane  pseudo-lines.  H.  Seeman 
(Z.  Physik,  1926,  35,  732 — 742). — The  difficulty  of 
obtaining  the  secondary  spectrum  sufficiently  free 
from  the  primary  spectrum  is  discussed  and  a  method 
suggested.  The  relative  intensities  of  the  Compton 
and  the  primary  radiation  will  be  dependent  on  the 
distances  of  the  crystal  and  the  source  of  scattered 
radiation  from  the  anticathode.  Resonance  reflexion 
excited  in  the  crystal  cannot  be  detected,  as  it  would 
be  concealed  by  the  greater  effect  of  reflexion  from 
the  crystal  layers.  E.  B.  Ludlam. 

Polarisation  of  A-rays  by  reflexion  from 
crystals.  H.  Mark  and  L.  Szilard  (Z.  Physik, 
1926,  35,  743 — 747). — When  A-rays  falling  on  a 
crystal  are  reflected  at  90°,  as  in  Bragg’s  method, 
the  radiation  is  completely  polarised.  If  the  incident 
rays  are  polarised,  then  there  is  no  reflexion  at  all 
when  the  plane  of  the  reflected  rays  would  lie  in 
the  plane  of  vibration  of  the  incident  rays.  In  this 
manner,  a  crystal  can  act  as  a  polariser  and  an 
analyser.  Simultaneously  there  is  spectral  dis¬ 
persion.  Using  iron  as  the  scatterer,  it  was  found 
that  the  fluorescent  radiation  at  an  angle  of  90° 
to  the  incident  rays  was  not  polarised,  in  contrast 
to  the  reflected  rays.  E.  B.  Ludlam. 

Fluorescent  screen  for  use  with  A'-rays.  R. 
Jahoda  and  L.  Lilienfeld. — See  B.,  1926,  220. 

Electric  discharge  in  gases  and  the  accom¬ 
panying  radiations.  A.  Dauvillier  (Compt. 
rend.,  1926,  182,  575—577;  ef.  A.,  1925,  ii,  1116). 
— Previous  work  led  to  the  prediction  of  variations 
in  gaseous  density  in  different  parts  of  the  discharge. 
A  narrow  transverse  beam  of  soft  A-rays  has  been 
used  to  explore  the  different  regions  by  means  of 
variations  in  opacity  which  accompany  localised 
variations  in  pressure.  At  the  cathodic  edge  of  the 
negative  glow  a  thin  region  (less  than  0-5  mm.)  is 
invariably  observed  to  contain  a  considerably 
increased  number  of  positive  ions.  A  similar  but 
less  marked  effect  is  found  at  the  sharp  cathodic 
edge  of  the  positive  glow.  No  region  of  rarefaction 
was  observed.  The  radiation  generally  proceeds 
from  the  visible  glows  except  in  the  Crookes  dark 


space.  Schumann  rays  varying  in  intensity  with 
current  strength  originate  in  the  positive  glow. 
The  radiation  from  the  negative  glow  depends  on 
the  pressure  if  the  voltage  is  maintained  constant. 
At  pressures  of  the  order  of  1  mm.  Schumann  rays 
are  emitted;  at  1/10  mm.  intense,  characteristic, 
relatively  short  wave  A-rays  (e.g.,  the  L-serics  of 
argon)  appear.  The  radiation  from  the  Crookes 
space  is  very  soft  in  front  of  the  cathode,  becoming 
more  and  more  penetrating  as  the  edge  of  the  negative 
glow  is  approached,  until  it  undergoes  a  sudden 
discontinuous  increase.  It  is  thus  entirely  due  to 
cathodic  electrons.  The  soft  A-rays  consist  almost 
entirely  of  characteristic  radiations,  depending  on 
the  nature  of  the  anticathode.  The  intensity-voltage 
curves  exhibit  discontinuities  in  accordance  with 
accepted  diagrams  of  levels.  R.  A.  Morton. 

So-called  positive  photo-electric  emission 
(inverse  effect),  and  the  reality  of  the  sub- 
electron.  E.  J.  Lorenz  (Phil.  Mag.,  1926,  [vii], 
1,  499 — 509). — The  work  of  Hake  (Z.  Physik,  1923, 
15,  110)  and  of  Wasser  (A.,  1925,  ii,  80)  on  the 
inverse  photo-electric  effect  has  been  repeated  with 
drops  of  oil,  glycerol,  and  mercury  in  different  gases. 
It  is  shown  that  the  inverse  effect  reported  by  Hake 
and  Wasser  as  indicating  a  discharge  of  positive 
electricity  has  ‘  no  real  existence,  but  is  a  spurious 
effect  produced  by  stray  or  scattered  ultra-violet 
light  striking  the  condenser  plates  and  liberating 
photo-electrons  which  are  caught  by  the  drops  in 
the  electron  apparatus.  Work  with  mercury  drops 
has  shown  that  the  smallest  charge  taken  up  by 
any  drop  is  4-77  X  10"10  e.s.u.,  and  that  this  is 
independent  of  both  the  size  of  the  drops  and  the 
method  of  charging.  The  results  are  in  agreement 
with  those  of  Wasser  in  that  only  those  mercury 
drops  which  do  not  satisfy  Millikan’s  e^'3-\  jpa 
relationship  yield  values  of  less  than  4-77  X 10'10 
e.s.u.  for  the  electronic  charge.  Such  drops  are  not 
solid  spheres  of  mercury.  For  pure  mercury  drops, 
the  correction  constant  A,  in  Stokes’  law,  is  0-695. 

A.  E.  Mitchell. 

Photo-electric  fatigue.  A.  Predvoditelev  and 
A.  Witt  (Z.  Physik,  1926,  35,  783— 791).— The 
photo-electric  fatigue  is  attributed  to  the  adsorption 
of  a  layer  of  gas  on  the  surface  of  the  metal.  The 
rate  of  adsorption  is  given  by  the  formula  dcjdt= 
q{C„—C)2,  where  C  is  the  amount  adsorbed,  CK  the 
adsorption  capacity,  and  q  the  adsorption  coefficient, 
which  was  not  affected  by  the  treatment  to  which 
the  metal  had  been  subjected.  E.  B.  Ludlam. 

Principles  of  the  thermionic  effect.  N.  von 
Raschevsky  (Z.  Physik,  1926,  35,  905 — 919). — The 
hypotheses  underlying  the  various  methods  of 
deducing  the  formuke  for  thermionic  emission  are 
considered.  E.  B.  Ludlam. 

Estimation  of  the  duration  of  the  emission  of 
light  by  hydrogen  positive  rays  from  their 
behaviour  on  passing  out  of  an  electric  field  into 
free  space.  B.  M.  Bloch  (Z.  Physik,  1926,  35, 
894 — 904). — Photographs  are  obtained  of  the  light 
emitted  as  the  hydrogen  passes  out  of  the  electric 
field,  and  from  the  length  of  the  part  which  shows 
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broadening  due  to  Stark  effect  it  is  concluded  that 
the  duration  of  emission  is  at  most  10"10  sec. 

E.  B.  Ludlam. 

Excitation  of  the  O-energy  levels  in  tungsten 
by  electron  bombardment.  O.  Steelman,  jun. 
(J.  Elisha  Mitchell  Sci.  Soc.,  1925,  41,  20). — Measure¬ 
ments  of  the  number  of  secondary  electrons  emitted 
from  a  tungsten  grid  on  which  accelerated  thermo¬ 
electrons  from  a  tungsten  filament  arc  allowed  to 
impinge  lead  to  the  following  values  of  ?t/ii  for 
O-energy  levels  :  02 — 01  0-608 ;  04 — 03  2-96 ;  0-  5-20. 

Chemical  Abstracts. 

Excitation  of  spectrum  lines  by  collisions  of 
electrons.  G.  Hertz  (Proe.  K.  Akad.  Wetenseh. 
Amsterdam,  1925,  28,  767 — 774). — Experiments  have 
been  made  on  the  excitation  of  spectral  lines  of 
mercury,  helium,  neon,  zinc,  and  thallium  by  impact 
of  accelerated  electrons,  under  conditions  which 
minimise  errors  due  to  potential  differences  between 
different  points  of  the  source  of  the  electrons,  dis¬ 
turbances  through  space  charges  in  the  observation 
region  as  a  result  of  the  use  of  high  current  densities, 
and  the  tendency  of  the  electron  discharge  to  change 
into  an  arc  discharge.  With  mercury  vapour  at 
0-03  mm.  pressure,  only  lines  with  an  excitation 
potential  less  than  8-0  volts  appear  when  the  potential 
accelerating  the  electrons  is  8-7  volts.  When  the 
latter  is  raised  to  9-7  volts,  a  strong  line  at  3650  A. 
(excitation  potential  8-8  volts)  appears,  which  is 
entirely  lacking  at  the  lower  potential.  With  helium 
at  0-8  mm.  pressure,  at  small  current  densities  the 
individual  lines  may  bo  made  to  appear  successively 
in  the  order  of  their  excitation  potentials.  The  same 
effect  was  shown  with  neon  between  pressures  of 
0-5  and  1-0  mm.,  development  of  the  red  lines,  between 
potentials  of  18-9  and  20-0  volts,  being  especially 
striking.  The  calculated  value  of  the  excitation 
potential  of  the  yellow  neon  line  at  5852  A.  is  0-4 
volt  higher  than  that  of  the  lines  at  6143,  6402,  and 
6506  A.,  and  although  the  former  line  is  absent  at 
the  lowest  tension  required  to  excite  the  latter  lines, 
yet  vdien  its  appearance  is  brought  about  by  an 
increase  of  some  tenths  of  a  volt  in  the  accelerating 
potential,  its  intensity  exceeds  that  of  the  other 
lines.  With  zinc,  a  spectrum  consisting  only  of  the 
triplet  5680,  4722,  and  4811  A.  was  obtained  by  a 
suitable  potential,  an  increase  of  1  volt  being  necessary 
to  produce  the  strong  red  line  at  6362  A.  The 
excitation  potential  of  the  green  thallium  line  was 
determined  as  3-5  volts,  confirming  the  2 p2  state  as 
the  normal  condition  in  thallium.  F.  G.  Tpyiiorn. 

Motion  of  an  electron  in  the  field  of  a  solid 
centre  with  regard  to  change  of  mass  by 
radiation.  M.  Bronstein  (Z.  Physik,  1926,  35, 
863 — 882). — Theoretical.  The  electron  moves  in  an 
ellipse  of  which  the  perihelion  is  displaced  a  little 
after  each  revolution,  but  in  the  opposite  direction 
from  the  Sommerfeld  displacement. 

E.  B.  Ludlam. 

Investigation  into  the  theory  of  the  ‘ 1  three 
point  gap."  C.  E.  Wynn- Williams  (Phil.  Mag., 
1926,  [vii],  1,  353 — 378). — From  experiments  with 
various  forms  of  three-point  gaps,  it  is  suggested 


that  the  three-point  effect  is  caused  by  the  ionisation 
of  the  gas  in  the  main  gap  by  a  radiation  of  wave¬ 
length  limits  between  1000  and  13  A.  emitted  by 
the  pilot  discharge.  Disturbances  of  the  field, 
passage  of  ions  into  the  gap,  or  photo-electric  effects 
produced  by  the  radiation  or  by  ultra-violet  light 
possibly  assist,  but  arc  not  essential  for,  the  production 
of  the  three-point  effect.  A.  E.  Mitchell. 

Body  of  high  electron  and  light  emission. 
C.  A.  Laise. — See  B.,  1926,  19S. 

Constancy  of  atomic  weights.  H.  Y.  A. 
Briscoe  and  P.  L.  Robinson  (Nature,  1926,  117, 
377 — 378). — The  atomic  weight  of  silicon  derived 
from  measurements  of  the  densities  of  samples  of 
silicon  tetrachloride  of  different  origin  show  a 
maximum  variation  of  1  in  6000,  the  extreme  values 
being  28-05S  and  28-063.  Although  the  results  do 
not  afford  conclusive  proof  of  the  invariability  of  the 
atomic  weight  of  silicon,  they  confirm  those  of  Jager 
and  Dijkstra  (A.,  1925,  ii,  83),  which,  on  re-com¬ 
putation,  show  a  difference  of  1  in  1477. 

A.  A.  Eldridge. 

Direct  determination  of  the  relative  pro¬ 
portions  of  the  isotopes  of  lithium.  M.  Morand 
(Compt.  rend.,  1926,  182,  460 — 462). — By  measuring 
the  current  carried  by  the  positive  rays  of  the  isotopes 
of  lithium,  the  relative  proportions  of  Li6  and  Li7 
were  found  to  be  1  :  14  or  1  :  15,  corresponding  with 
an  atomic  weight  of  6-93 — 6-94  for  ordinary  lithium. 
The  current  corresponding  with  the  rays  of  Li7  in 
these  conditions  was  a  few  microamperes.  When 
this  current  was  increased,  the  proportion  of  Li6 
appeared  to  become  greater,  the  ratio  Li6  :  Li7  rising 
to  1  :  2  or  1  :  3.  This  is  attributed  to  a  broadening 
of  the  line  due  to  Li7  and  its  encroachment  on  the 
electrode  collecting  the  current  carried  by  the  rays 
of  Li6.  When  correction  was  made  for  the  dispersion 
of  the  Li7  rays,  the  ratio  1  :  14  was  found. 

F.  G.  Tryhorn. 

Extraction  and  determination  of  uranium-Y. 
R.  De  (J.  Chim.  phys.,  1926,  23,  197 — 204). — See 
this  vol.,  220. 

Mesothorium-2.  D.  K.  Yovanovitch  (J.  Chim. 
phys.,  1926,  23,  1 — 37). — A  rapid  method  for  the 
separation  of  mesothorium-2  from  mixtures  with 
salts  of  barium,  mesothorium-1,  radiothorium, 
thorium-X,  radium,  its  active  deposit,  and  the  active 
deposit  of  thorium  is  described.  The  addition  of 
traces  of  oxides  of  metals  of  the  cerium  group  serves 
to  entrain  the  mesothorium-2  which  is  obtained 
along  with  these  metals  in  solution  and  is  precipitated 
as  oxalate.  The  purity  of  the  product  thus  obtained 
was  shown  by  the  determination  of  its  half-value 
period.  Fractional  precipitation  of  the  rare-earth 
metals  of  the  cerium  group  in  the  presence  of  meso¬ 
thorium-2  causes  an  accumulation  of  the  meso- 
thorium-2  in  the  last  fraction,  i.e.,  with  the 
lanthanum.  The  magnetic  spectrum  of  the  3-particles 
from  mesothorium-2  shows  43  lines  of  energies 
between  8xl08  and  3-89  xlO4  volts.  Of  these, 
twelve  have  not  been  recorded  previously.  The 
origin  of  the  high-speed  p-particles  is  discussed  and 
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it  is  suggested  that  the  energy  is  transmitted  to  the 
electrons  by  high-frequency  y- rays  originating  in  the 
disintegration  of  the  nucleus.  A.  E.  Mitchell. 

Chemical  properties  of  mesothorium-2  and 
actinium.  (Mlles.)  E.  Gleditsch  and  C.  Chamie 
(Compt.  rend.,  1926, 182,  3S0 — 381). — Mesothorium-2 
and  its  isotope  actinium  resemble  the  cerium  earths, 
and  particularly  lanthanum.  Neutral  solutions  of 
rare  earths  (containing  in  some  cases  additions  of 
magnesium  or  aluminium  salts)  were  subjected  to 
ordinary  separations  in  the  presence  of  mesothorium-2 
in  amounts  equivalent  to  5  mg.  of  radium.  The 
resulting  products  were  tested  for  radioactivity. 
Magnesium  and  aluminium  precipitates  were  quite 
inactive.  Potassium  sulphate  was  added  to  a  neutral 
solution  of  rare-earth  sulphates  until  the  absorption 
spectrum  of  neodymium  was  no  longer  visible ; 
only  1-4%  of  the  mesothorium-2  then  remained  in 
solution.  When  the  cerium  earths  were  oxidised  by 
means  of  potassium  permanganate  and  potassium 
carbonate,  the  precipitate  of  hydrated  ceric  oxide 
was  inactive.  Repetition  of  the  experiment  in  the 
presence  of  both  radiothorium  and  mesothorium-2 
resulted  in  a  quantitative  separation,  the  former 
element  accompanying  the  cerium,  the  latter  the 
lanthanum-neodymium  fraction.  Addition  of  bromine 
to  an  alkaline  suspension  of  rare-earth  hydroxides 
resulted  in  a  neodymium-praseodymium-free  solution 
containing  lanthanum  and  87-4%  of  the  meso¬ 
thorium-2.  R.  A.  Morton. 

Photographic  method  of  determining  mobility 
of  recoil  atoms.  G.  H.  Briggs  (Proc.  Camb.  Phil. 
Soc.,  1926,  23,  73 — 77). — The  experiments  are  of  a 
preliminary  character.  A  current  of  air  was  allowed 
to  travel  across  a  line  of  mesothorium  bromide  above 
which  was  placed  a  charged  plate.  A  record  of  the 
points  at  which  the  recoil  atoms  from  the  mesothorium 
reached  the  plate  was  obtained  by  placing  the  latter 
face  downwards  on  a  photographic  plate.  Com¬ 
parison  of  the  blackened  bands  produced  with  and 
without  an  air  current  indicates  a  spreading  of  the 
deflected  band  corresponding  with  an  average  range 
of  mobilities  between  1-84  and  1-24  cm. /sec.  per 
volt/em.,  with  a  peak  value  of  1-59.  No  peak 
corresponding  with  a  mobility  of  4-35,  as  found  by 
Erikson  (this  vol.,  4),  was  observed.  A  comparison 
of  the  experimental  conditions  appears  to  indicate 
that  recoil  atoms  of  so  high  a  mobility  can  only  exist 
in  a  strong  electric  field,  or  in  the  absence  of  a  high 
degree  of  ionisation  in  the  exposure  apparatus. 

M.  S.  Burr. 

Highly  emanating  radium  preparations.  0. 
Hahn  and  J.  Heideniiain  (Ber.,  1926,  59,  [B], 
284 — 294). — Attempts  are  described  to  obtain  radium 
preparations  which,,  in  the  air-dried  condition,  evolve 
emanation  and  thus  are  characterised  by  high 
emanating  power.  Direct  attempts  to  obtain  radium 
salts  in  a  form  exposing  large  surfaces  are  only  partly 
successful,  for  although  radium  sulphate  can  readily 
be  prepared  in  the  colloidal  state  and  is  then  highly 
emanating,  it  very  easily  passes  into  the  crystalline 
condition,  until  consequent  loss  of  emanating  power. 
Better  results  are  obtained  by  depositing  the  radium 


salt  on  a  disperse  carrier.  For  this  purpose,  solutions 
of  lanthanum  salts  containing  radium-barium  com¬ 
pounds  are  precipitated  with  hydrofluoric  acid, 
whereby  the  radium  passes  quantitatively  into  the 
precipitate.  The  products  are  hard,  friable  masses 
in  the  air-dried  condition  and  exhibit  high  emanating 
power.  After  3  months,  the  mean  value  is  6S — 69%, 
but  the  products  age  distinctly,  so  that  after  6  months 
the  mean  value  is  59 — 60%,  and  after  12  months 
56%.  Eor  the  production  of  high  emanating  power, 
it  is  necessary  that  the  weight  of  lanthanum  should 
bo  great  in  comparison  with  that  of  radium,  since 
the  coalition  of  radium  barium  fluoride  to  larger 
crystals  is  thereby  impeded;  the  emanating  power 
diminishes  continuously  as  the  proportion  of  barium 
in  the  product  increases.  The  preparations  suffer 
from  the  disadvantage  that  the  emanating  power  is 
insufficiently  high  for  practical  purpose,  and,  further, 
that  the  regeneration  of  radium  from  the  aged  speci¬ 
mens  is  tedious.  Moro  satisfactory  results  are 
obtained  with  iron  hydroxide  as  carrier.  If  feme 
chloride  solution  containing  radium  sulphate  is 
precipitated  by  a  slight  excess  of  ammonia  at  the 
atmospheric  temperature,  the  radium  passes  quantit¬ 
atively  into  the  precipitate,  the  emanating  power  of 
which  is  9S — 99% ;  the  preparations  age  much  less 
rapidly  than  when  lanthanum  fluoride  is  used. 
Radium  may  be  precipitated  as  carbonate  instead  of 
as  sulphate.  Preparations  containing  higher  pro¬ 
portions  of  radium  appear  to  age  less  rapidly  than 
those  containing  a  lower  proportion,  but  this 
observation  may  be  due  to  insufficient  washing  of  the 
latter.  Rejuvenation  of  an  aged  specimen  is  effected 
simply  by  dissolving  in  dilute  hydrochloric  acid, 
followed  by  precipitation  with  ammonia  containing 
ammonium  carbonate.  The  preparations  are  con¬ 
veniently  preserved  in  air  containing  70 — 90%  of 
moisture.  If  the  specimens  become  dry,  their 
emanating  power  may  be  restored  by  exposure  to 
moist  air.  The  use  of  the  preparations  in  the  pro-  . 
paration  of  concentrated  radon,  of  radium-D,  and 
polonium  is  described,  together  with  the  appropriate 
apparatus. 

The  emanating  power  is  determined  by  enclosing 
the  preparation  in  a  capacious  U-tube  and,  after  a 
definite  interval,  transferring  the  emanation  to  an 
emanation-electroscope.  The  total  emanation  is 
determined  by  dissolving  the  specimen  and  preserv¬ 
ation  of  the  solution  in  a  closed  vessel  for  a  definite 
period,  followed  by  transference  to  the  electroscope. 
The  method  has  the  advantage  of  requiring  only 
minimal  amounts  of  radium.  Alternatively,  the 
specimen  is  enclosed  in  a  weighing  bottle  and  the 
y-ray  activity  of  the  active  precipitate  is  measured 
immediately  and  after  a  definite  interval. 

H.  Wren. 

Retardation  of  (3-particles.  J.  d’Espine  (Compt. 
rend.,  1926,  182,  458--460 ;  cf.  A.,  1925,  ii,  622).— 
An  investigation  of  the  retardation  of  (3-particles  from 
thorium-B,  radium-1?,  and  radium-C1,  by  screens  of 
copper,  aluminium,  silver,  and  gold,  indicates  that  the 
retardation  is  independent  of  the  nature  of  the  screen, 
but  depends,  up  to  20  mg. /cm.2,  on  its  mass  per  cm.2 

F.  G.  Tryhorn. 
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y-Ray  spectrography.  Secondary  (3-spectra 
and  crystalline  diffraction.  J.  Thibaud  (Ann. 
Physique,  1926,  [x],  5,  73 — 152). — The  characteristic 
y-ray  spectra  of  radium  and  thorium  have  been 
examined  by  the  method  previously  described  (A., 
1924,  ii,  515;  1925,  ii,  10).  Einstein’s  numerical 
relation  between  the  energy  of  a  y-ray  and  that  of  the 
corpuscle  which  it  excites  is  completely  verified, 
the  effect  of  any  “  recoil  ”  accompanying  the  expul¬ 
sion  of  an  electron  being  shown  to  be  negligible.  It 
appears  to  be  generally  true  that  the  natural  (3 -ray 
spectra  of  all  elements  which,  on  disintegration,  emit 
y-rays  at  the  samo  time  as  (3 -rays  is  a  secondary 
photo-electric  effect  of  the  y-radiation.  Further 
experiments  on  the  diffraction  of  y-rays  by  crystals 
(A.,  1925,  ii,  176)  give  results  for  the  wave-length  and 
energy  which  are  in  good  agreement  with  those 
obtained  by  the  first  method,  if  the  variation  of  mass 
with  velocity  according  to  the  Lorentz-Einstcin 
expression  be  taken  into  account.  No  evidence  of  the 
existence  of  the  J-electron  level  of  Barkla  has  been 
obtained.  R.  Cuthill. 

Moment  of  momentum  of  the  electrons  of 
rotating  molecules.  H.  Lessheim  (Z.  Physik, 
1926,  35,  831 — 849). — The  behaviour  of  rotating 
molecules  in  an  electric  field  is  considered,  in  parti¬ 
cular,  the  deflexion  of  a  molecule,  in  anon-homogeneous 
field.  An  attempt  is  made  to  account  for  the  low 
specific  heat  of  rotation  of  hydrogen,  but  none  of  the 
nine  curves  obtained  is  satisfactory. 

E.  B.  Ludlam. 

Law  of  inertia  for  radiating  masses.  [Sir]  J. 
Larmor  (Nature,  1926,  117,  300). 

Conservation  of  momentum  and  the  Doppler 
principle.  G.  E.  M.  Jauncey  (Nature,  1926,  117, 
343 — 344). — The  relation  between  mass  and  energy 
based  on  the  relativity  theory  is  employed  in  the 
derivation  of  a  formula  for  the  Doppler  principle, 
which  is  thus  apparently  deduced  without  recourse 
to  a  wave  theory.  For  light  of  about  4000  A.  emitted 
by  the  hydrogen  atom,  the  change  of  mass  on  emission 
of  a  quantum  hv  is  computed  as  5  x  10'33  g. 

A.  A.  Eldridge. 

Quantised  motion  of  a  diatomic  molecule  in 
the  Kramers  model.  E.  HallIsn  (Z.  Physik, 
1926,  35,  642 — 651). — The  author  shows  that  it  is 
not  justifiable  to  disregard  all  the  motions  of  a 
diatomic  molecule  except  rotation  about  a  fixed  axis. 
In  certain  circumstances,  rotation  of  the  plane 
through  the  angular  momentum  of  the  electron  and 
the  axis  of  the  molecule  about  the  latter  may  take 
place.  The  energy  in  this  case  associated  with  the 
quantum  numbers  is  calculated  and  shows  a  more 
complicated  course  than  in  the  simpler  case  con¬ 
sidered  by  Kramers  (ibid.,  1923,  13,  343)  and  by 
Kramers  and  Pauli  (A.,  1923,  ii,  445). 

E.  B.  Ludlam. 

Coupling  possibilities  of  the  quantum  vectors 
in  the  atom.  S.  Goudsmit  and  G.  E.  Uhlenbeck 
(Z.  Physik,  1926,  35,  618 — 625). — The  possibilities 
of  coupling  the  two  quantum  vectors  of  the  atomic 
ion  and  the  two  vectors  of  an  electron  are  considered 


and  illustrated  by  the  case  of  terms  of  the  spectra 
of  the  alkaline  earths  and  of  neon.  E.  B.  Ludlam. 

Structure  of  iodine.  H.  Collins  (Chem.  News, 
1926, 132,  165 — 170). — Speculative. 

Atomic  dimensions.  R.  G.  Lunnon  (Proc. 
Physical  Soc.,  1926,  38,  93 — 108). — The  estimated 
diameters  of  the  atoms  of  the  elements  obtained  by 
different  methods  are  compared.  The  data  con¬ 
sidered  were  obtained  from  atomic  volumes,  X-ray 
analysis,  van  der  Waals’  equation,  compressibility, 
viscosity  of  liquids,  solutions,  and  gases,  diffusion 
of  ions,  latent  heat  of  solution,  scattering  of  X-rays, 
ionisation  potentials,  band  spectra,  chemical  constants, 
optical  rotation,  molecular  films,  impacts  of  electrons 
on  gases,  density  changes,  m.  p.,  Bohr’s  theory  of  the 
hydrogen  atom,  and  Langevin’s  theory  of  diamagnet¬ 
ism,  and  an  extensive  bibliography  is  given.  The 
results,  which  are  fairly  concordant,  show  that  the 
addition  of  an  inner  electron  shell  gives  an  increase 
in  diameter  of  about  05  A.  in  all  cases. 

C.  J.  Smithells. 

Structure  of  the  hydrogen  molecule  ion. 
H.  C.  Urey  (Physical  Rev.,  1926,  [ii],  27,  216—237). 
— A  fuller  account  of  work  already  published  (A., 
1925,  ii,  1105). 

Production  of  some  spectra  of  carbon,  oxygen, 
and  nitrogen  in  the  presence  of  neon.  W.  H.  B. 
Cameron  (Phil.  Mag.,  1926,  [vii],  1,  405-^117). — 
In  the  presence  of  neon,  the  Swan  bands  of  the  carbon 
spectrum  arc  developed  more  than  the  Angstrom 
bands.  This  result  is  similar  to  those  obtained  by 
Merton  and  Pilley  (A.,  1925,  ii,  737,  1024)  with 
helium  and  by  Johnson  and  Cameron  (A.,  1924, 
ii,  639)  with  argon.  With  a  pressure  of  25  mm.  of 
neon,  a  system  of  comet-tail  bands,  similar  to  those 
obtained  with  helium,  is  developed.  The  carbon 
line  spectrum  persists  faintly.  Only  the  carbon  arc 
fine  at  2478  A.  could  be  obtained.  Some  of  the 
doublets  of  Cn  were  present.  The  negative  carbon 
bands  are  developed  as  with  helium.  With  small 
traces  of  carbon,  a  strong  development  of  the  CH 
band  at  4315  A.  and  associated  heads  and  a  moderate 
development  of  the  OH  bands  was  obtained.  As 
with  argon,  tubes  filled  with  high-pressure  neon  and 
containing  a  trace  of  sulphur  showed  Martin’s  CS 
bands  when  the  amount  of  carbon  was  sufficiently 
small  to  show  the  CH  bands.  A  new  system  of  bands 
of  greater  intensity  than  those  obtained  with  helium 
or  argon,  comprising  thirteen  heads  extending  from 
2257-7  to  25S2-2  A.,  has  been  obtained.  These  are 
of  the  usual  typo  degraded  towards  the  red.  In 
neon-oxygen  mixtures  at  all  pressures  of  neon,  a 
condensed  discharge  revealed  all  the  elementary 
lines  of  oxygen  as  well  as  the  series  spectrum.  No 
trace  of  the  green  aurora  line  was  obtained.  With 
neon-nitrogen  mixtures,  results  similar  to  those  of 
Merton  and  Pilley  for  helium-nitrogen  mixtures  were 
obtained.  Li  addition,  a  number  of  lines,  possibly 
belonging  to  the  nitrogen  arc  spectrum,  were  found. 
The  results  are  discussed  in  conjunction  with  those 
of  Merton  and  Pilley  and  of  Johnson  and  Cameron, 
and  it  is  suggested  that  the  inert  gas  used  plays  a  part 
in  the  development  of  spectra  requiring  the  ionisation 
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or  complete  disruption  of  a  molecule  by  limiting  the 
energy  available  for  breaking  down  the  molecule,  by 
conserving  the  products  of  disruption,  and  by  limiting 
the  energy  available  for  exciting  these  products. 
It  is  also  suggested  that  the  energy  is  imparted  to  the 
gas  rather  through  the  medium  of  excited  atoms  of 
the  inert  gas  than  by  direct  electron  impact. 

A.  E.  Mitchell. 

Spectra  of  the  neutral  carbon  monoxide 
molecule.  It.  C.  Johnson  (Nature,  1926,  117, 
376 — 377). — A  quantum  analysis  is  given  of  a  new 
band  spectrum  associated  with  carbon,  observed  by 
Cameron  between  2100  and  2160  A.  in  the  presence 
of  neon;  the  system  is  represented  by  v  =  K-\- 
(172S-2m'— 14-6»'4)— (2151-7»"— 12*7n"2),  where  n' 
and  n"  are  initial  and  final  quantum  numbers,  and 
K  has  the  values  48534-3,  48496-5,  48478-2,  48461-0, 
and  48431-2.  Comparison  Bath  the  formula  for 
Birgo’s  fourth  positive  carbon  bands  shows  that  the}'' 
have  the  same  final  electronic  state,  the  normal  state 
of  the  carbon  monoxide  molecule.  Birgc  has  shown 
that  the  final  state  of  the  Angstrom  band  emitter 
coincides  with  the  initial  state  of  the  fourth  positive 
carbon  emitter ;  an  analogous  coincidence  exists 
between  the  final  state  of  the  third  positive  band 
emitter  and  the  initial  state  of  the  emitter  of  Cameron’s 
bands,  but  the  weight  of  the  available  evidence  is 
against  identification  of  the  initial  energy  levels  of 
the  third  positive  system  and  the  Angstrom  bands. 
All  four  systems  must  be  attributed  to  carbon 
monoxide,  and  it  is  doubtful  whether  any  spectra 
can  bo  attributed  to  a  carbon  dioxide  molecule. 
Similarly,  the  silicon  oxide  and  titanium  oxide  band 
spectra  arc  probably  due  to  SiO  and  TiO,  and  not  to 
the  dioxides.  A.  A.  Eldridge. 

Structure  of  the  negative  oxygen  bands.  R. 
Frerichs  (Z.  Physik,  1926,  35,  683— 688).— A 
special  form  of  discharge  tube  was  employed,  the 
cathode  consisting  of  a  block  of  aluminium  in  which 
a  channel  was  cut  2  mm.  wide  and  the  pressure  so 
regulated  that  the  whole  of  the  discharge  took  place 
in  the  channel,  producing  an  intense  source  of  light. 
Five  groups  of  bands,  in  the  red,  yellow,  and  green, 
were  photographed  in  a  grating  spectrograph;  the 
wave-lengths  arc  given  and  characterised  as  Q 
branches.  The  photographs  did  not  give  satisfactory 
material  for  the  fainter  P  and  R  branches.  The 
negative  oxygen  bands  possess  no  common  term  with 
the  other  oxygen  band  systems.  E.  B.  Ltjdlam. 

Band  spectra  of  aluminium.  G.  Eriksson  and 
E.  Hulthen  (Z.  Physik,  1926,  35,  722). — Corrections 
in  the  data  of  their  paper  (this  vol.,  107).  The 
moment  of  inertia  of  the  hydride  A1H  should  have 
been  given  as  4-62  x  10'10  g.  cm.2  instead  of 
1-54X10"10.  E.  B.  Ltjdlam. 

Absorption  spectra  of  aluminium  and  cobalt. 
N.  K.  Sub  and  K.  Majumdar  (Phil.  Mag.,  1926, 
[vii],  1,  451 — 462).— The  2py—2s  and  2p2—2s  lines 
of  aluminium  do  not  appear  in  absorption  below 
1520°.  The  higher  members  of  the  2 p—md  are  reversed 
at  1650°,  whilst  at  1725°  the  second  pair  of  the  series, 
2 p—ms,  also  appear  in  absorption.  In  all  the  plates, 
the  lines  at  2874-24  and  2450-10  A.  of  the  2 p — md  series 


of  gallium  and  the  line  at  4172-06  A.  of  the  2 p — ms 
series  of  gallium  were  reversed.  The  absorption 
spectrum  of  cobalt  has  been  examined  between 
4500  and  3000  A.  at  2000°.  These  lines  have  been 
classified  according  to  the  classification  of  Catalan 
and  Bcchert  (A.,  1925,  ii,  611),  and  it  is  shown  that 
many  lines  belonging  to  the  three  largest  terms 
f1,  f  ~,  and  F1  are  reversed.  The  line  at  4190-709  A. 
was  reversed.  This  line  belongs  to  the  group  sug¬ 
gested  by  Catalan  and  Bcchert  as  being  resonance 
lines,  but  is  the  only  one  of  the  group  obtained  in 
absorption.  A.  E.  Mitchell. 

Water-spark  absorption  spectrum  of  iron. 
N.  K.  Sur  (Phil.  Mag.,  1926,  [vii],  1,  433—450).— 
The  absorption  spectrum  of  iron  has  been  obtained 
by  spectroscopic  analysis  of  the  high-frequency  spark 
produced  between  two  iron  electrodes  immersed  in 
water.  The  results  are  compared  with  the  work  of 
Laporte  (A.,  1924,  ii,  364)  on  the  classification  of  iron 
lines.  All  multiplets  having  the  three  highest 
groups  of  terms  dL,  f1,  and  occasionally  F1  as  initial 
orbits  arc  obtained  in  absorption.  Some  weak  lines 
are  also  obtained  in  absorption  and  are  shown  to 
correspond  with  an  increase  of  two  in  the  azimuthal 
quantum  number.  This  is  not  in  accord  with 
Sommerfeld’s  selection  principle.  This  method  of 
obtaining  the  absorption  spectrum  is  as  useful  as  the 
usual  furnace  method'.  It  is  suggested  as  probable 
that  the  iron  spectrum  should  show  a  term  higher 
than  the  d  term.  A.  E.  Mitchell. 

Extinction  of  the  mercury  resonance  radiation 
in  mercury  vapour  at  high  pressure.  W. 
Orthmann  and  P.  Pringsheim  (Z.  Physik,  1926. 
35,  626- — 632). — A  quartz  tube  was  so  arranged 
that  one  end  of  it  which  contained  mercury  could 
be  heated  to  a  desired  temperature  and  the  remainder 
of  the  tube  kept  at  a  different  temperature.  Thallium 
was  contained  in  a  side  tube.  Radiation  with  the 
mercury  resonance  line  2536-7  A.  produced  the 
thallium  fluorescence  by  collision  with  excited  mer¬ 
cury  atoms  even  when  the  pressure  of  the  mercury 
was  so  high  that  the  mercury  fluorescence  was  itself 
extinguished.  Even  when  the  pressure  of  mercury 
Mas  greater  than  one  atmosphere,  several  of  the 
thallium  lines  preserved  their  full  intensity,  although 
the  pressure  of  thallium  vapour  was  only  about 
0-01  mm.  Consequently,  the  metastable  mercury 
atoms  must  have  retained  their  state  of  excitation 
after  suffering  10,000  collisions.  E.  B.  Ludlam. 

Intensity  of  the  resonance  radiation  of  mercury 
vapour.  F.  Goos  and  H.  Meyer  (Z.  Physik,  1926, 
35,  803 — 811). — The  resonance  radiation  from 

different  depths  in  mercury  vapour  at  various  pres¬ 
sures  was  photographed  and  the  intensities  were 
measured  in  a  Koch  photometer.  The  curves 
shoving  relation  of  intensity  to  depth  of  layer  do  not 
show  a  simple  exponential  law.  E.  B.  Ludlaji. 

Quenching  of  resonance  radiation  and  the 
breadth  of  absorption  lines.  R.  W.  Ditchburn 
(Proc.  Camb.  Phil.  Soc„  1926,  23,  78—84).— 
Theoretical.  Slater’s  theory  of  radiation  (A.,  1925, 
ii,  478)  is  discussed  with  reference  to  recent  experi¬ 
mental  work.  M.  S.  Burr. 
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Absorption  of  ultra-violet  light  by  organic 
compounds.  L.  Marchlewski  and  (Mlle.)  A. 
Nowot6\vna  (Bull.  Soc.  chira.,  1926,  [iv],  39,  159 — 
167). — See  this  vol.,  222. 

Rate  of  decay  of  fluorescence  of  solutions  of 
dyes.  E.  Gaviola  (Z.  Physik,  1926,  35,  748 — 756). 
— The  extremely  short  interval  of  time  is  determined 
by  utilising  the  Kerr  effect;  the  values  obtained 
ranged  from  1-3  to  4-7x1  O'9  sec.,  and  are  decidedly 
smaller  than  those  obtained  by  previous  workers. 

E.  B.  Ludlam. 

Fluorescence  of  fluorescein  in  acid  solutions. 
B.  Batscita  (Bcr.,  1926,  59,  [B],  311 — 315). — 
Addition  of  O-lA-aqueous  solutions  of  hydrochloric, 
hydrobromic,  nitric,  sulphuric,  oxalic,  tartaric,  and 
citric  acids  to  an  alcoholic  solution  of  fluorescein 
causes,  in  the  case  of  the  first  four  acids,  a  rapid 
increase  of  the  intensity  of  fluorescence  to  a  maximum  ; 
with  oxalic  acid,  the  increase  is  less  rapid,  whereas 
it  is  slowest  w-ith  tartaric  and  citric  acid.  A 
relationship  is  thus  established  between  fluorescence 
and  hydrogen-ion  concentration  if  it  be  assumed  that 
the  acids  arc  dissociated  in  the  alcoholic  solution 
to  the  same  relative  extent  as  in  water.  Similar 
results  are  obtained  in  aqueous-alcoholic  (4 :  1) 
solution,  but  the  phenomena  are  more  obscured. 
The  same  difference  in  the  action  of  strong  and  weak 
acids  is  observed  when  their  A-solutions  are  employed  ; 
hydrochloric  and  hydrobromic  acids,  however, 
exhibit  an  exceptional  effect,  since  addition  of  them 
in  quantity  greater  than  that  required  to  develop 
maximum  fluorescence  causes  an  unusually  rapid 
decline  of  the  effect.  The  luminescence  phenomena 
of  solid  (cf.  Batscha,  A.,  1925,  ii,  181)  and  acid 
solutions  of  fluorescein  is  attributed  to  union  of  the 
substance  by  means  of  its  free  valencies  with  com¬ 
pounds  forming  hydrogen  ions  to  unstable,  complex 
molecules  which  absorb  light  during  or  after  their 
formation  and  emit  light  during  their  decomposition. 
Luminescence  depends  mainly  on  concentration  and 
temperature.  The  weakening  of  luminescence  when 
the  concentration  of  fluorescein  or  hydrogen  ions  is 
increased  beyond  that  required  for  the  maximum 
effect  is  ascribed  to  the  more  rapid  formation  and 
decomposition  of  the  complexes,  which  involves  the 
absorption  and  emission  of  smaller  quantities  of  light. 
Increase  of  temperature  causes  a  diminution  in  the 
fluorescence  of  fluorescein  in  acid  solution.  The 
transition  from  fluorescence  to  phosphorescence 
occurs  naturally  when  the  rate  of  reaction  is  suffi¬ 
ciently  reduced ;  this  is  the  case  in  the  solid  fluores¬ 
cein  solutions  (foe.  «'£.),  in  which  the  molecules  can 
only  vibrate  less  rapidly  than  in  liquid  solution,  so 
that  it  is  possible  for  a  greater  quantity  of  light  to  bo 
absorbed  under  otherwise  identical  conditions  and 
for  the  subsequent  emission  to  be  spread  over  a 
longer  period.  H.  Wren. 

Relations  between  fluorescence  and  phos¬ 
phorescence  in  solid  and  liquid  media.  S.  J. 
Vavilov  and  W.  L.  Levschin  (Z.  Physik,  1926, 
35,  920 — 936). — For  intervals  down  to  10"°  sec.  a 
spark  and  rotating  mirror  were  employed  ;  for  longer 
intervals,  10~3  sec.,  a  perforated  rotating  disc  was 


used.  Fluorescence  and  phosphorescence  in  solids 
appear  to  be  different  processes  from  those  in  viscous 
liquids.  Uranium  glass  gives  phosphorescence  but 
no  fluorescence;  the  light  begins  after  the  exciting 
light  is  cut  off,  and  reaches  a  maximum.  When  the 
illumination  is  very  intense,  the  absorption  is  less, 
as  the  excited  molecules  do  not  recover  their  unexcited 
state  rapidly  enough.  A  method  of  estimating  the 
mean  duration  of  the  excited  state  is  based  on  this 
conception.  The  spectra  of  the  fluorescence  and 
phosphorescence  of  rhodulin-orange-A  in  solid  sugar 
are  the  same  and  the  phosphorescence  remains 
polarised  for  one  or  two  seconds.  E.  B.  Ludlam. 

Luminescence  on  beating  the  oxides  of 
chromium,  iron,  zirconium,  and  titanium  and 
magnesium  pyrophosphate.  L.  Wohler  (Kolloid- 
Z.,  1926,  38,  97 — 111). — Luminescence  of  chromium 
oxide  is  hindered  by  precipitation  with  ammonia 
from  solutions  containing  sulphate  and  favoured 
by  low  concentration  of  the  chromium  solution. 
The  atmosphere  in  which  the  luminescence  occurs 
and  the  water  content  have  no  influence  on  the 
phenomenon.  Iron  oxide  is  strongly  luminescent  only 
if  precipitated  from  boiling  solution;  if  precipitated 
in  the  cold,  it  must  be  well  washed  with  hot  water. 
Zirconium  oxide  which  contains  impurities,  such  as 
filter  fibres,  does  not  show  the  phenomenon.  Titanic 
acid  is  luminescent,  whether  precipitated  from  hot 
or  cold  solution,  and  “  meta  ’’-zirconic  acid  is  also 
luminescent.  The  luminescence  temperature  is 
lowered  with  increasing  quantity.  For  0-8  g.  of 
chromic  oxide,  the  temperature  in  dry  hydrogen  is 
530 — 550°,  although  in  air  or  oxygen  it  begins  at 
425°  on  account  of  the  exothermal  decomposition 
of  the  chromic  dioxide  formed ;  for  ferric  oxide,  the 
temperature  is  538° ;  for  0-08  g.  of  zirconium  dioxide 
it  is  590°,  for  0-25  g.,  435° ;  for  titanium  dioxide 
about  500° ;  for  magnesium  pyrophosphate  about 
700°.  The  rise  :  of  temperature  on  luminescence 
depends  on  the  previous  treatment  and  experimental 
conditions,  on  the  quantity  and  the  specific  heat. 
It  may  be  as  much  as  50 — 100°  for  0-1  g.  of  substance. 
The  phenomenon  occurs  only  with  rapid  rise  of 
temperature,  and  with  the  substance  in  the  anhydrous 
(or  almost  anhydrous)  state.  An  analogy  is  traced 
between  the  luminescence  phenomena  of  the  oxides 
and  their  adsorption  of  organic  acids.  In  the  case 
of  adsorption  of  methyl-violet  by  magnesium  pyro¬ 
phosphate,  no  difference  is  observed  before  and  after 
luminescence.  The  hypothesis  is  advanced  that  the 
cause  of  the  luminescence  phenomenon  is  due  to  a 
type  of  surface  fusion  or  sintering. 

L.  L.  Bircumsiiaw. 

Calorimetric  determination  of  surface  lumines¬ 
cence.  L.  Wohler  and  M.  Rabinowitsch  (Kolloid- 
Z.,  1926,  38,  111 — 114). — The  thermal  value  of  the 
luminescence  of  chromium  oxide  was  determined  in 
an  ice  calorimeter,  using  an  electrical  method  of 
heating,  and  found  to  be  about  8 — 11  cal./g.,  accord¬ 
ing  as  the  oxide  was  precipitated  from  concentrated 
or  dilute  solution.  The  change  to  sintered  oxide 
by  luminescence  is  never  quite  complete.  Measure¬ 
ments  of  the  adsorption  of  m-nitrobenzoic  acid  showed 
that  the  oxide  with  the  greatest  heat  development 
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also  had  the  greatest  adsorptive  effect,  indicating 
this  to  be  a  surface  phenomenon.  The  sintered  oxide 
showed  only  a  very  small  adsorptive  capacity.  The 
values  for  the  surface  area  calculated  from  the  above 
data  agreed  in  order  of  magnitude  with  the  surfaces 
found  for  similar  substances.  L.  L.  Bircumshaw. 

Nature  of  active  nitrogen.  (Lord)  Rayleigh 
(Nature,  1926,  117,  381). 

[Nature  of  active  nitrogen.]  E.  J.  B.  Willey 
(Nature,  1926,  117,  381). — The  heat  of  formation 
of  active  nitrogen  is  about  —43,000  cal./g.-mol.,  a 
result  not  reconcilable  with  the  hypothesis  that 
active  nitrogen  is  atomic.  Active  nitrogen  apparently 
represents  a  metastable  molecule  at  a  not  very  high 
energy  level.  A.  A.  Eldridge. 

Nature  of  active  nitrogen.  M.  Duffle  ux 
(Nature,  1926,  117,  302 — 303). — It  has  already  been 
shown  that  if  the  first  positive  group  of  nitrogen 
bands  is  ascribed  to  a  diatomic  molecule  of  mass  28, 
the  second  positive  group  (which  predominates  in 
the  discharge  on  activation  of  nitrogen)  and  the 
negative  group  are  due  to  the  atom  of  mass  14  (cf. 
A.,  1924,  ii,  134,  711)  rather  than  to  a  metastable 
diatomic  molecule.  In  the  conditions  attending  the 
emission  of  the  two  groups  of  bands,  nitrogen  atoms 
are  present  which  are  more  likely  to  emit  a  band 
spectrum  than  none  at  all;  the  lino  spectrum  uni¬ 
versally  attributed  to  the  nitrogen  atom  is  probably 
due  to  an  ionised  atom.  The  atomic  view  of  the 
phenomenon  is  also  supported  by  Angerer’s  results 
(A.,  1921,  ii,  257).  A.  A.  Eldridge. 

Theory  of  the  breakdown  of  liquid  dielectrics. 
A.  Gyemant  (Wiss.  Yeroff.  Siemens-Konzern,  1925, 
4,  68— 74).— See  A.,  1925,  ii,  1028. 

Molecular  volume  of  water  in  crystalline 
hydrates.  E.  Moles  (Anal.  Fis.  Quim.,  1925  ,  23, 
557 — -585). — A  consideration  of  the  molecular  volume 
of  water  in  crystalline  hydrates  confirms  the  existence 
of  cationic  and  anionic  hydrates.  The  molecular 
volume  of  water  in  cationic  hydrates  is,  as  a  rule, 
14-6,  a  value  which  coincides  with  that  calculated 
for  water  at  absolute  zero.  The  corresponding  value 
in  anionic  hydrates  is  10  0,  and  is  found  also  when 
water  forms  acids  with  anhydrides  or  hydroxides 
with  oxides.  In  monohydrates,  water  is  generally 
united  with  the  anion.  Hydrogen  in  acids  behaves 
as  a  normal  cation.  These  rules  hold  for  sulphates, 
chlorides,  nitrates,  and  nitrites,  with  the  exception 
of  rare-earth  salts.  It  is  confirmed  that  in  the 
“  vitriols  ”  six  of  the  water  molecules  belong  to  the 
cation  and  the  seventh  to  the  anion.  There  is  a  parallel 
relationship  between  thermal  and  volume  data  for 
hydrates.  G.  W.  Robinson. 

Influence  of  optical  properties  on  the  measure¬ 
ment  of  the  thickness  of  tarnish  films  [on  metals]. 
G.  Jung  (Z.  physikal.  Chem.,  1926, 119,  111 — 122). — 
Apparent  anomalies  in  the  rate  of  increase  of  thick¬ 
ness  of  films  (oxides,  halides,  etc. ;  cf.  Tammann  and 
Marais,  A.,  1924,  ii,  485)  on  metals,  as  deduced  from 
interference  colours,  can  be  explained  as  due  to 
incorrect  interpretation  of  the  optical  phenomena. 


The  influence  of  the  various  factors  to  which  the 
colours  are  due  is  discussed.  L.  F.  Gilbert. 

Optical  studies  on  lactic  acid  and  its  anhydride. 
R.  Dietzel  and  R.  Krug  (Arch.  Pharm.,  1926,  264, 
117— 131).— See  A.,  1925,  i,  1036. 

Optical  anisotropy  of  some  simple  inorganic 
gaseous  compounds.  K.  R.  Ramanathan  and 
N.  G.  Srinivasan  (Phil.  Mag.,  1926,  [vii],  1,  491 — 
496). — The  depolarisation  of  the  light  scattered  by 
gaseous  hydrogen  chloride,  hydrogen  sulphide,  and 
ammonia  has  been  measured.  In  all  eases,  the 
depolarisation  in  a  direction  normal  to  the  incident 
beam  is  0-008.  The  results  are  discussed  in  connexion 
with  the  results  of  Rayleigh  (A.,  1920,  ii,  574)  on  the 
anisotropy  of  argon  and  of  Cabannes  and  Lepape 
(A.,  1924,  ii,  644)  on  xenon  and  krypton.  It  is 
suggested  that  the  small  degree  of  asymmetry  of  the 
molecules  is  due  in  hydrogen  chloride  and  in  hydrogen 
sulphide  to  the  electrons  belonging  to  the  hydrogen 
atoms  being  transferred  to  the  outermost  orbits  of 
the  chlorine  and  sulphur  atoms,  respectively,  and 
thus  tending  to  the  symmetrical  argon  configuration. 
In  ammonia,  it  is  considered  that  the  electrons  belong¬ 
ing  to  the  three  hydrogen  atoms  have  transferred 
themselves  to  the  nitrogen  to  complete  the  neon 
configuration.  Visual  measurements  of  the  depolaris¬ 
ation  with  carbon  monoxide  give  the  same  value 
as  that  calculated  for  nitrogen  from  similar  measure¬ 
ments  of  Raman  and  Rao  (Phil.  Mag.,  1923,  [vi], 
46,  427)  on  air  and  oxygen,  thus  supporting  the  view 
that  the  configurations  of  the  outer  orbits  of  these 
are  similar.  A.  E.  Mitchell. 

Properties  of  chromatic  emulsions.  C.  M. 
Sogani  (Phil.  Mag.,  1926,  [vii],  1,  321— 333).— A 
practical  and  theoretical  examination  of  the  optical 
properties  of  homogeneous  and  non-homogeneous 
chromatic  emulsions.  Expressions  have  been 
deduced  for  the  intensity  of  the  transmitted  light 
and  the  angular  scattering,  and  are  in  accord  with  the 
experiments.  A.  E.  Mitchell. 

Explanation  in  terms  of  atoms  of  the  refractive 
data  of  organic  compounds.  K.  Fajans  and 
C.  A.  Knorr  (Ber.,  1926,  59,  [B],  249— 265).— On 
the  basis  of  the  Lewis-Langmuir  theory  of  the 
distribution  of  electrons  in  the  molecule,  the  mole¬ 
cular  refraction  of  organic  compounds  is  divided  into 
linking  and  octet  refraction.  The  relationships 
are  particularly  simple  in  the  case  of  the  saturated 
hydrocarbons.  By  reason  of  the  equivalence  of  the 
four  carbon  valencies  in  methane,  the  eight  valency 
electrons  are  regarded  as  uniformly  distributed 
between  the  four  C:H  linkings  (the  dots  indicate 
electrons,  not  bonds  in  the  usual  sense),  so  that  one- 
fourth  of  the  molecular  refraction  of  methane  repre¬ 
sents  the  refraction  of  the  simple  C:H  linking.  The 
value  for  the  C:C  group  is  deduced  by  subtracting 
the  value  for  six  C:H  linkings  from  the  molecular 
refraction  of  ethane.  Since  all  the  valency  electrons 
in  these  hydrocarbons  are  concerned  in  the  union  of 
the  atoms,  the  division  of  molecular  refraction  among 
the  electron  groups  is  identical  with  the  division  into 
linking  refractions  (cf.  Steiger,  A.,  1921,  ii,  473). 
With  substituted  hydrocarbons,  a  different  case 
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arises.  In  methyl  chloride,  for  example,  after 
subtracting  the  refraction  for  three  C:H  linkings 
from  the  molecular  refraction  of  the  compound,  there 
remains  a  residue  representing  the  refraction  of  the 
eight  electrons  of  the  chlorine  atom,  two  of  which 
are  shared  with  the  carbon  atom,  whereas  the  remain¬ 
ing  six  oscillate  round  the  chlorine  nucleus.  The 
refraction  of  the  chlorine  octet  united  to  carbon  is 
deduced  in  the  usual  manner  from  the  molecular 
refraction  of  propyl  chloride,  amyl  chloride,  and 
carbon  tetrachloride,  whereby  a  value  constant 
to  a  first  approximation  is  obtained.  This  value  is 
lower  than  the  refraction  of  the  free  chlorine  ion  and 
of  the  same  order  of  magnitude  as  that  of  the  chlorine 
octet  united  to  hydrogen.  Similar  considerations 
are  extended  to  a  large  number  of  groups.  Relation¬ 
ships  are  established  between  the  refraction  values 
of  an  octet  united  to  various  groups  which  may  be 
explained  on  the  basis  of  the  deformation  theory. 
The  deforming  (stabilising)  action  of  a  hydrocarbon 
residue  attached  to  a  carbon,  oxygen,  nitrogen, 
sulphur,  fluorine,  or  chlorine  octet  is  greater  than  the 
corresponding  action  of  a  hydrogen  nucleus,  whereas 
the  converse  is  the  case  with  the  large  octet  of  bromine 
or  iodine.  The  additivity  of  the  molecular  refraction 
of  saturated  aliphatic  hydrocarbons  when  a  single 
refraction  equivalent  is  used  for  the  carbon  and 
hydrogen  atom  (or,  as  is  preferable  from  a  theoretical 
point  of  view,  a  single  linking  refractive  value  is  used 
for  the  C:C  and  C:H  linking)  is  explained  by  the 
assumption  that  the  alteration  of  one  of  the  four 
equivalent  pairs  of  electrons  of  the  carbon  octet 
attached  to  four  similar  groups  does  not  cause 
measurable  refractive  change  in  the  remaining  pairs. 
Previous  failure  to  resolve  the  molecular  refraction 
of  alcohols  and  ethers  or  of  the  three  types  of  aliphatic 
amines  without  the  use  of  more  than  three  equiv¬ 
alents  for  the  atomic  refraction  is  due  to  the  fact  that 
successive  similar  substitutions  in  the  oxygen  or 
nitrogen  octet  cause  dissimilar  changes  of  refraction 
and  that  these  changes  differ  from  those  produced 
by  similar  substitutions  in  the  carbon  octet.  The 
differing  optical  effect  of  successive  similar  substitu¬ 
tions  in  the  oxygen  or  nitrogen  octet  is  ascribed  to 
the  impossibility  of  grouping  the  electrons  into  four 
equivalent  pairs  (cf.  Stoner,  A.,  1925,  ii,  85). 

H.  Wren. 

Influence  of  boric  acid  on  the  rotatory  power  of 
malic  acid  and  tartaric  acid.  I.  Boric-malic 
complexes.  E.  Darmois  (J.  Chiru.  phys.,  1926,  23, 
130 — 150). — Examination  of  the  optical  rotatory 
power  of  mixtures  of  boric  and  malic  acids  has 
shown  the  existence  of  two  scries  of  complexes. 
One  series  is  laavorotatory,  corresponding  probably 
with  the  acid  H3B03,3C4HG05  and  gives  well- 
crystallised  salts  of  sodium,  ammonium,  and  aniline 
of  the  form  H3B03,3C4H505M.  The  other  series, 
4H2B407,C1Hj05M2,  has  not  been  isolated.  The 
complexes  are  dextrorotatory  and  are  stable  only  in 
dilute  solutilons.  A.  E.  Mitchell. 

Rotatory  power  of  camphor.  R.  Lucas 
(Compt.  rend.,  1926,  182,  378 — 379). — The  rotatory 
power  of  camphor  in  formic  acid  solution  is  dis¬ 
tinctly  smaller  than  in  benzene  solution,  whilst  in 


concentrated  nitric  acid  d-camphor  shows  feeble 
lsevorotation.  This  inversion  of  optical  activity  is 
strongly  marked  in  concentrated  sulphuric  acid 
solutions.  Evidence  is  given  that  the  change  is  not 
due  to  chemical  action.  The  results  support  the 
view  (A.,  1925,  ii,  742)  that  camphor  exists  in  solu¬ 
tion  as  a  mixture  of  a- (dextrorotatory)  and  (3-(kevo- 
rotatory)  forms,  the  ratio  a/p  varying  in  different 
solvents.  In  the  two-term  Drude  expressions 
advanced  by  Lowry  and  Cutter  {ibid.,  357),  the  terms 
correspond  with  these  two  forms.  The  a-form  is 
probably  identical  with  the  form  in  which  camphor 
exists  in  the  crystalline  state.  The  values  for  the 
dispersion  of  camphor  in  acetone  solution  calculated 
from  the  first  term  agree  with  the  values  of  Seherr- 
Toss  for  the  dispersion  of  the  crystal  form.  The 
absorption  spectrum  of  the  P-camphor  is  under 
investigation.  R.  A.  Morton. 

Determination  of  Kerr  constants  in  optically 
active  substances.  W.  Ilberg  (Physikal.  Z., 

1925,  26,  901 — 908;  cf.  de  Mallcmann,  Ann.  Physi¬ 
que,  1924,  [x],  3,  5 — 239). — Transparent  isotropic 
substances  exhibit  double  refraction  under  the 
influence  of  an  electric  field  (Kerr  effect).  Measure¬ 
ment  of  the  birefringence  constant  of  an  optically 
active  liquid  is  difficult,  since  the  ellipticity  of  the 
emergent  vibration  depends  on  the  rotatory  power 
as  well  as  on  the  true  birefringence.  The  Kerr 
constant  of  carbon  disulphide  has  been  used  to 
confirm  the  validity  of  the  Goiiy-Wiencr  formulas 
applied  to  the  case  when  a  strong  magnetic  field  is 
used  to  confer  an  artificial  rotation  (Faraday  effect) 
with  simultaneous  production  of  electric  birefringence 
under  definite  experimental  conditions.  The  figures 
obtained  for  B  :  3-58  X  10'7  for  X  539,  1  18°  ;  4-25  X  lO'7 
for  X490,  t  19°,  compare  well  with  the  data  of  Lyon 
(Ann.  Physik,  1915,  [iv],  46,  764).  For  certain 
optically  active  liquids,  the  natural  rotatory  power  is 
nullified  by  a  superimposed  Faraday  effect  and  the 
electric  double  refraction  is  then  measured  in  the 
ordinary  way.  LPincne  has  a  vanishingly  small 
Kerr  effect.  For  amyl  bromide  B= 6-23  X  10"7  (X  537, 
tl7°);  6-03 X  10"7  (X 539, 1 23°).  Amyl  acetate  and 
camphor  oil  failed  to  yield  results  owing  to  deficient 
insulating  properties.  The  Kerr  constant  for  the 
former  is  probably  of  the  same  order  as  that  for  carbon 
disulphide ;  for  camphor  oil,  it  is  exceedingly  small. 

R.  A.  Morton. 

Structure  of  molecules.  R.  T.  Birge  (Nature, 

1926,  117,  300 — 302). — Recent  work  appears  to 
indicate  a  comprehensive  analogy  between  the 
electronic  energy  levels  of  molecules  and  of  atoms. 
Since  in  all  molecules  where  data  are  available,  series 
of  energy  levels  are  known  fitting  approximately 
into  the  customary  formula;  of  line  spectra,  it  is 
considered  (on  the  basis  of  data  for  certain  diatomic 
molecules)  that  the  energy  levels  associated  with  the 
valency  electrons  of  molecules  agree  in  all  essential 
respects  with  those  associated  with  the  valency 
electrons  of  atoms.  The  spacing  in  the  multiple 
levels  is  often  approximately  the  same  as  for  the 
corresponding  atom,  e.g.,  for  CO+,  Mg+,  NO,  Al,  but 
not  for  CN,  BO.  It  follows  that  the  electronic 
structure  of  the  two  systems  must  be  similar,  and  it 
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appears  that  the  valency  electron  has  the  special 
characteristic  of  movement  in  a  path  projecting 
beyond  those  of  other  electrons,  but  also  of  penetrat¬ 
ing  the  region  between  the  two  nuclei,  so  playing  a 
definite  part  in  determining  the  strength  of  a  chemical 
linking.  A.  A.  Eldridge. 

Asymmetric  nitrogen  atoms  in  natural 
products.  T.  M.  Lowry  (Nature,  1926,  117, 
417). — Whatever  opinion  is  held  as  to  the  asymmetry 
of  the  trisubstituted  ammonia  from  which  it  is 
derived,  the  nitrogen  atom  of  the  pyrrolidine  ring 
of  the  nicotinium  ion  must  be  regarded  as  asymmetric, 
a  deduction  which  receives  support  from  the  fact 
that  nicotine  acetate  has  [a]D+lS-85°,  whilst  nicotine 
has  [a]0— 169°.  The  anomaly  is  not  observed  in 
cases  where  the  formation  of  a  salt  is  unaccompanied 
by  fundamental  change  in  the  character  of  the 
asymmetric  system.  Further,  the  rotatory  dispersion 
of  nicotine  acetate  is  “  complex,”  whilst  that  of 
nicotine  is  “  simple.”  A.  A.  Eldridge. 

Molecular  mechanics.  R.  Casares  (Anal.  Fis. 
Quim.,  1925,  23,  551 — 556). — Starting  from  the 
inverse  square  law  for  intramolecular  attraction  and 
the  thermal  vibration  of  molecules,  the  author 
deduces  a  hyperbolic  relationship  between  molecular 
distance  and  the  temperature  of  equilibrium  between 
a  liquid  and  its  vapour.  This  relationship  is  followed 
approximately,  provided  a  distinct  temperature 
origin  is  taken  for  each  substance,  namely  the  tem¬ 
perature  at  which  molecular  motion  ceases.  This 
temperature  is  termed  by  the  author  “  tension  zero.” 
Only  with  permanent  gases,  such  as  hydrogen,  helium, 
and  neon,  docs  the  tension  zero  coincide  with  absolute 
zero.  G.  W.  Robinson. 

Physical  system  of  the  elements.  C.  G. 
Bedreag  (Ann.  sci.  Univ.  Jassy,  1926, 13,  315 — 345  ; 
14,  47— 59).— See  A.,  1925,  ii,  363 ;  this  vol.,  7. 

Co-ordination  and  co-valency.  J.  A.  Y. 
Butler  (Trans.  Faraday  Soc.,  1925,  21,  349 — 359). — 
See  this  vol..  111. 

Thermal  agitation  in  solids  and  liquids.  J. 
Frenkel  (Z.  Physik,  1926,  35,  652 — 669). — Crystals 
are  regarded  as  partly  dissociated,  some  of  the  ions 
remaining  outside  the  equilibrium  positions  of  the 
crystal  lattice.  The  motions  of  the  atoms  are 
characterised  by  probabilities  relative  to  the  dis¬ 
sociation  of  the  atoms,  their  displacement  in  the 
interstices  of  the  lattice,  and  their  acquisition  of  an 
empty  point  in  the  lattice.  The  dependence  of  these 
magnitudes  on  temperature  is  determined  and  the 
variation  of  electrical  conductivity  of  binary  salts 
with  temperature  calculated.  Liquids  are  regarded 
as  much  more  closely  resembling  solids  than  gases  ;• 
the  motion  of  the  ions  is  not  at  all  like  “  worms 
creeping  ” ;  their  displacement  takes  place  in  a  series 
of  single  steps  from  one  position  of  equilibrium  to 
another.  The  viscosity  coefficient  calculated  for 
mercury  is  found  to  be  of  the  right  order  of  magnitude. 

E.  B.  Ludlam. 

Dvi-manganese  and  eka-caesium.  F.  H. 
Loring  (Chem,  News,  1926,  132,  101 — 102). — The 
films  previously  obtained  (A.,  1925,  ii,  1124;  this 


vol.,  12)  have  been  intensified  and  the  wave-lengths 
of  the  lines  re-measured.  The  lines  ascribed  to  the 
ia2  and  LPj  radiations  of  clement  75  and  to  the 
Lot  j  radiations  of  element  S7  have  wave-lengths  of 
1-434,  1-234,  and  1-029  A.,  respectively,  compared 
with  the  theoretical  values,  1-429S,  1-2358,  and  1-0276, 
respectively.  A  film  taken  from  manganese  phosphate 
showed  two  very  faint  lines  of  wave-lengths  1-433 
and  1-233.  A.  R.  Powell. 

Non-existence  of  the  amorphous  state.  P.  P. 
von  Weimarn  and  T.  Hagiwara  (KoiJoid-Z.,  1926, 
38,  129 — 136). — A  resume  is  given  of  the  views  on 
the  crystalline  nature  of  matter  developed  by  the 
first  author  since  1907,  and  fresh  evidence  is  produced 
in  support  of  these  views.  X-Ray  examination  by 
the  Dcbyc-Scherrer-Hull  method  of  highly-dis¬ 
persed  barium  sulphate  precipitates,  prepared  by 
precipitation  from  aqueous  solutions  of  0-1X-,  N-, 
and  7iY-concentration,  showed  that  all  barium  sul¬ 
phate  precipitates,  even  the  gelatinous,  are  crystalline, 
and  that  the  structure  of  the  crystal  is  identical  with 
that  of  barytes.  Experiments  with  fine  powders 
of  iron  and  aluminium  hydroxides  and  oxides,  pre¬ 
pared  by  mechanical  disintegration,  confirmed  the 
authors’  view  that  goethite  can  be  transformed  into 
haematite  by  extreme  mechanical  disintegration. 
Under  the  same  conditions,  a  complete,  or  almost 
complete,  disappearance  occurs  of  the  interference 
bands  in  the  X-ray  photographs  of  diaspore,  hydrargil- 
lite,  geethite,  and  corundum.  It  is  maintained  that 
even  when  X-ray  examination  appears  to  show  that 
the  material  is  amorphous,  this  must  not  be  taken 
as  a  proof  that  it  is  so.  L.  L.  Bircumshaw. 

Symmetry  of  the  ions  in  the  crystal  lattice. 
W.  Ehrenberg  (Z.  Physik,  1926,  35,  616 — 617). — 
Linear  polarised  X-rays  were  reflected  from  a  rock- 
salt  crystal  so  arranged  that  the  electric  vector  was 
parallel  to  the  edge  of  the  cube ;  on  rotating  the  crystal 
through  45°,  the  intensity  of  the  reflected  radiation 
was  the  same  as  before.  The  actual  symmetry  is 
greater  than  the  minimum  required  by  crystallo¬ 
graphic  theory.  E.  B.  Ltjdlaii. 

Bending  of  rock-salt  in  air  and  v/ater.  M. 
Lewitsky  (Z.  Physik,  1926,  35,  850 — 862). — The 
bending  was  examined  by  means  of  the  deflexion 
of  a  beam  of  light  from  mirrors  attached  to  the  crystal 
and  also  by  X-rays.  The  latter  method  shows  no 
change  of  structure  when  the  clastic  limit  is  reached, 
but  the  Laue  spots  enlarge  when  the  crystal  flows. 
In  water  and  in  salt  solution,  the  elastic  limit  and 
modulus  remain  the  same  as  in  air,  and  so  does  the 
limit  found  by  X-rays.  In  water,  the  crystal  begins 
to  flow  immediately  after  passing  the  elastic  limit, 
and  there  is  much  greater  permanent  deformation 
as  well  as  increased  strength.  The  deformation 
produced  after  passing  the  elastic  limit  and  before 
flow  sets  in  is  attributed  to  pure  translation.  For 
the  specimen  used  (Bachmut  rock-salt),  the  elastic 
limit  is  720  g./rnm.2,  and  the  modulus  419-7  kg. /mm.2 
at  the  ordinary  temperature,  and  400  g./rnm.2  and 
3380  kg. /mm.2,  respectively,  at  350°. 

E.  B.  Ludlam. 
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Structure  of  carborundum  (SiC).  H.  Ott 
(Z.  Krist.,  1925,  61,  515 — 531). — Carborundum 
(typo  II)  can  bo  considered  as  having  a  zinc  blende 
structure  twinned  along  a  trigonal  axis.  The  com¬ 
pound  is  non-polar.  Chemical  Abstracts. 

Crystal  structure  of  germanium  tetraiodide. 
F.  M.  Jaeger,  P.  Terpstra,  and  II.  G.  K.  Westen- 
brink  (Proc.  K.  Akad.  Wotensch.  Amsterdam,  1925, 
28,  747 — 7GG). — An  X-ray  examination  of  germanium 
tetraiodide  has  been  made  by  the  Hull,  Debye,  Bragg, 
and  Lauc  methods.  A  cubic  space  lattice  is  indicated, 
with  an  edge  of  11-89  A.  The  unit  cell  contains  8 
molecules.  Goniometric  measurements  of  the  crystals 
indicated  symmetry  of  either  the  tetrahedral  pent- 
agonaldodecahcdral  or  the  dyacisdodecahedral  type. 
A  correlation  of  the  radiograms  obtained  by  the  above 
methods  suggests  that  the  symmetry  is  of  the  latter 
type,  corresponding  with  the  space  group  TV*.  In 
the  structure  proposed,  each  germanium  atom  is 
surrounded  by  four  iodine  atoms  situated  at  the  corners 
of  a  regular  tetrahedron.  Of  the  32  iodine  atoms  in 
a  unit  cell,  24  have  equivalent  positions  in  the  struc¬ 
ture.  Two  germanium  tetraiodide  molecules  on 
each  cube  diagonal  are  to  be  regarded  as  grouped  in 
pairs,  and  in  such  pairs  six  iodine  atoms  arc  always 
in  equivalent  positions  to  one  another.  The  two 
other  iodine  atoms  arc  directed  outwards  from  the 
molecular  pair.  The  iodine  atoms  of  such  a  pair  arc 
placed  at  the  corners  of  an  acute  rhombohedron,  the 
axis  of  which  is  a  diagonal  of  the  cubic  cell.  Adjacent 
germanium  atoms  are  situated  at  the  corners  of  an 
obtuse  rhombohedron,  coaxial  with  that  of  the  iodine 
atoms.  In  the  combined  molecular  pairs,  both 
germanium  atoms  are  placed  at  the  centres  of  two 
diametrically  opposed  tetrahedra,  the  corners  of 
which  are  occupied  by  iodine  atoms.  The  intensities 
of  the  X-ray  reflexions  calculated  from  this  structure 
are  in  good  qualitative  agreement  with  the  observed 
intensities.  F.  G.  Tryhorn. 

Structure  of  aragonite.  S.  Tomkeieff  (Proc. 
Durham  Phil.  Soc.,  1924 — 1925,  7,  103). — See  A., 
1925,  ii,  1035. 

A'-Ray  examination  of  i-erythritol.  W.  G. 
Burgers  (Phil.  Mag.,  192G,  [vii],  1,  289 — 303). — 
X-Ray  examination  has  shown  that  the  space  group 
of  f-crythritol,  which  crystallises  in  the  tetragonal- 
bipyramidal  class,  is  Gihc>.  The  spacing  of  the  planes 
on  the  a-axis  is  I2-7G  A.  and  on  the  c-axis  G-83  A. 
The  body-centred  unit  cell  contains  8  molecules  and 
all  the  evidence  points  to  centro-symmetry  of  the 
crystal  molecule.  The  stereochemical  configuration 
assigned  to  i-erythritol  is  thus  confirmed  crystallo- 
graphically.  A.  E.  Mitchell. 

Growth  of  crystals.  P.  Terpstra  (Proc.  K. 
Akad.  Wctensch.  Amsterdam,  1925,  28,  794 — 79G). — 
The  factor  R  in  Valeton’s  formula  G  =R(c1~c„) 
(Z.  Krist.,  1923 — 1924,  59,  135)  for  the  rate  of  growth 
of  a  small  crystal  at  the  centre  of  a  sphere  of  slightly 
supersaturated  solution  assumes  the  form  R  A 
(kDIS)l(kJrDjS)  (where  D  is  the  diffusion  coefficient 
of  the  solution,  k  a  constant,  and  S  the  thickness  of 
the  layer  of  solution  at  rest  in  contact  with  the  face 


of  the  crystal)  if  the  lines  of  diffusion  are  parallel  to 
one  another.  A  graphical  method  is  suggested  to 
illustrate  the  effect  of  changes  of  value  in  k,  D ,  and  S 
on  the  factor  R.  If  one  of  the  quantities  k  or  DjS 
is  largo  compared  with  the  other,  the  value  of  R 
approaches  that  of  the  smaller.  The  possibility 
arises  that  although  k  may  differ  considerably  for 
different  faces,  the  velocities  of  growth  may  differ 
but  little,  causing  convexly  curved  parts  in  the  surface 
of  the  crystal.  Near  the  margin  of  a  crystal  face, 
the  diffusion  lines  are  convergent,  and  an  analysis 
of  Yaleton’s  formula  in  these  circumstances  indicates 
that  a  slowly  growing  face  will  be  most  likely  to  remain 
plane  to  the  margin.  F.  G.  Try'HORN. 

Limiting  states  in  the  crystal  phase.  L. 
Grenet  (Compt.  rend.,  192G,  182,  318 — 320). — In 
the  temperature-composition  diagrams  of  the  systems 
iron-silicon,  iron-nickel,  and  iron-cobalt,  opposite 
branches  of  the  curve  approach  one  another  in  a 
manner  analogous  to  the  mutual  solubility  curves 
of  partly  miscible  liquids.  An  actual  meeting  of  the 
branches  has  not  hitherto  been  observed.  The 
possibility  of  such  a  meeting  is  suggested,  the  two 
crystalline  phases  at  that  point  having  identical 
properties,  but  differing  only  in  their  lattices. 

W.  A.  Caspari. 

Non-parallel  growth  of  one  crystal  on  another. 
L.  Royer  (Compt.  rend.,  1926,  182,  32G— 32S). — 
The  condition  for  oriented  growth  of  two  non-iso- 
morphous  crystals  in  contact  is  that  the  two-dimen¬ 
sional  reticular  lattices  of  the  contiguous  faces  should 
be  similar,  whatever  be  the  shapes  and  dimensions 
of  the  space-lattices.  Face-centred  sodium  chloride 
and  body-centred  ammonium  bromide  cannot  grow 
on  one  another  in  parallel  orientation,  but  non¬ 
parallel  growths  are  possible  on  certain  faces  because 
the  spacing  of  the  former  (5-63  A.)  stands  to  that 
of  the  latter  (3-99  A.)  in  the  ratio  ^2:1.  Thus 
on  cubes  of  sodium  chloride,  alcoholic  ammonium 
bromide  deposits  cubes  turned  through  45°;  on 
(110)  faces  it  deposits  crystals  the  (110)  faces  of  which 
are  turned  through  90°.  On  (111)  and  (210)  faces 
no  oriented  growth  could  be  obtained. 

W.  A.  Caspart. 

Magnetisation  and  thermo-magnetic  pheno¬ 
menon  of  nickel.  P.  Weiss  and  R.  Forrer 
(Ann.  Physique,  192G,  [x],  5,  153— 213).— The 
magnetisation  of  nickel  in  varying  fields  has  been 
measured  at  temperatures  from  20J  to  G30°.  From 
the  thermo-magnetic  effect  (evolution  of  heat  accom¬ 
panying  magnetisation),  the  "  spontaneous  magnetis¬ 
ation,”  i.e.,  that  due  to  the  molecular  fields  in  absence 
of  any  external  field,  can  be  calculated.  In  this  way, 
isotherms  of  true  magnetisation  can  be  constructed. 
The  specific  heat  calculated  from  the  thermo-magnetic 
effect  at  different  temperatures  agrees  with  that 
determined  directly.  From  the  fact  that  the  lines 
of  equal  magnetisation  are  not  rectilinear  above 
the  Curie  point,  it  is  concluded,  in  order  to  derive  a 
satisfactory  magnetic  equation  of  state,  that  the  law 
of  the  molecular  magnetic  field  must  be  modified 
so  as  to  take  into  account  variation  in  the  atomic 
moment  with  temperature.  R.  Cuthill. 
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Correlation  of  remanent  magnetism  and 
specific  resistance  of  some  pure  iron-carbon 
alloys.  E.  D.  Campbell  (Trans.  Earaday  Soc., 
1925,  21,  338— 348).— See  this  vol.,  17. 

Effect  of  rolling  on  the  crystal  structure  of 
aluminium.  E.  A.  Owen  and  G.  D.  Preston 
(Proc.  Physical  Soc.,  1926,  38,  132 — 147). — Sheets 
of  aluminium  were  examined  by  the  ionisation 
spectrometer  and  by  photographic  methods  to  dis¬ 
criminate  between  the  contradictory  results  obtained 
by  previous  observers  using  the  two  methods,  as  to 
the  final  orientation  of  the  crystals  in  the  rolled 
material.  The  results  show  that  when  a  cast  specimen 
of  aluminium  containing  a  number  of  large  crystals 
with  random  orientation  is  rolled,  the  crystals  break 
up  into  a  large  number  of  small  crystals.  These 
tend  to  take  up  a  definite  orientation,  each  crystal 
having  a  cube  diagonal  in  the  direction  of  rolling 
and  a  (211)  plane  in  the  plane  of  rolling.  Two  sets 
of  crystals  exist  in  the  rolled  material,  one  set  being 
the  optical  image  of  the  other  in  the  plane  of  rolling. 
These  results  confirm  those  of  Wcver  (Z.  Physik,  1924, 
28,  69).  The  type  of  space  lattice  remains  unaltered 
and  no  change  greater  than  0-5%  could  be  detected 
in  the  lattice  parameter.  C.  J.  Smithells. 

Fatty  acids  and  smectic  substances.  G. 
Eriedel  (Compt.  rend.,  1926,  182,  425 — 427 ;  ef. 
A.,  1923,  ii,  223,  224;  1925,  ii,  1129). — The  length  of 
the  carbon  chain  and  hence  the  distance  apart  of  the 
crystal  planes  of  palmitic  acid  make  X-ray  spectro¬ 
graphs  of  the  acid  similar  to  those  of  substances  in 
the  smectic  state,  but  since  smectic  substances  are 
in  the  form  of  a  pile  of  parallel  lamellre,  whereas 
crystals  contain  parallel  planes  in  three  dimensions, 
the  radiograms  may  be  distinguished  by  the  absence 
of  any  but  first-order  annulre  in  those  of  smectic 
substances.  L.  F.  Hewitt. 

Chemistry  of  solids.  C.  H.  Desch  (Brit.  Assoc. 
Rep.,  1925,  30 — 54). 

Determination  of  the  molecular  weight  of 
proteins.  T.  Svedberg  and  R.  Fahraeus  (J. 
Amer.  Chem.  Soc.,  1926,  48,  430 — '138;  cf.  A.,  1925, 
ii,  528). — When  a  solution  is  centrifuged  until  equili¬ 
brium  is  attained  between  the  diffusion  and  the  sedi¬ 
mentation  due  to  centrifugal  force,  the  mol.  wt.  of  the 
solute  is  given  by  the  expression  M=2RT  log  (Cj/Cg)/ 
<o2(l  —  7p)(a,-j—  aig^aq-f-Tg),  where  G  is  the  concentra¬ 
tion  of  the  solution  at  distance  x  from  the  centre  of 
rotation  (positive  towards  the  centre),  V  the  partial 
specific  volume  of  the  solute,  p  the  density  of  solvent, 
and  co  the  angular  velocity  of  the  centrifuge.  The 
mol.  wt.  of  the  solute  is  therefore  determinable  by 
measuring  the  relation  between  the  concentration  of 
the  solution  at  two  points  at  known  distances  from 
the  centre  of  rotation,  the  other  variables  in  the  above 
expression  being  known.  The  ultracentrifuge  of 
Svcdberg  and  Rinde  (A.,  1925,  ii,  233)  with  specially 
constructed  cells  and  a  recording  photomicrometer, 
have  been  used  for  the  determination  of  the  mol.  wt. 
of  carbon  monoxide-haemoglobin  and  of  methcemo- 
globin  and  the  results  obtained  indicate  that  haemo¬ 
globin  solutions  are  built  up  of  molecules  containing 


four  groups  of  the  minimum  mol.  wt.  of  16,700  (com¬ 
puted  from  the  iron  content),  whilst  the  absence  of 
any  systematic  variation  of  mol.  wt.  with  distance 
from  the  centre  of  rotation  indicates  that  in  one  and 
the  same  solution  all  the  molecules  have  probably 
the  same  mass.  E.  G.  Willson. 

Specific  heats,  heats  of  vaporisation,  and 
critical  temperatures  of  California  petroleum 
-oils.  E.  H.  Zeitfhchs. — See  B.,  1926,  181. 

Heats  of  formation  and  densities  of  hydrides. 
A.  Sieverts  and  A.  Gotta  (Z.  Elektrochem.,  1926, 
32,  105 — 109).- — The  heat  of  formation  of  the  solid 
hydride  of  a  metallic  mixture  rich  in  lanthanum  was 
calculated  by  means  of  Hess’  law,  from  the  difference 
between  the  heats  of  solution  of  metal  and  hydride 
in  aqueous  hydrochloric  acid,  the  hydride  being  pre¬ 
pared  by  direct  union  of  hydrogen  and  the  heated 
metal.  A  linear  relationship  between  heat  of  form¬ 
ation  and  volume  of  hydrogen  absorbed  is  found,  and 
this  is  interpreted  as  showing  that  a  mixture  of  metal 
and  saturated  solid  solution  of  hydride  and  metal  is 
formed.  The  heat  of  formation  of  saturated  solid 
solution  per  molecule  of  absorbed  hydrogen  is  found 
to  be  +40,620  cal.  If  the  temperature  of  hydride 
formation  is  sufficiently  raised,  homogeneous  solu¬ 
tions  are  formed,  and  it  is  found  that  the  dilution  of 
the  saturated  solution  with  solid  is  a  further  exothermic 
process.  The  densities  of  metal  and  of  saturated  solid 
solution  of  hydride  in  metal  were  found  to  be  6-69 
and  5-85,  respectively,  at  20°.  C.  H.  D.  Clark. 

Physico-chemical  properties  of  hydrogen 
iodide.  R.  Miravalles  and  E.  Moles  (Anal.  Fis. 
Quint.,  1925,  23,  509 — 523). — Hydrogen  iodide  has 
nt.  p.  — 50-0°,  and  normal  b.  p.  —36°.  The  vapour 
pressure  between  —SO"  and  —35°  has  also  been  deter¬ 
mined.  From  the  experimental  data  thus  obtained, 
it  is  deduced  that  log  p=7-20833— 1025-71/21  and 
that  the  molecular  heat  of  evaporation  is  4916  cal. 
Trouton’s  constant  is  20-74,  or  (by  the  Nernst  formula) 
20-90.  Hydrogen  iodide  is  thus  a  normal  gas.  The 
critical  temperatures,  calculated  from  the  normal  b.  p. 
by  the  Guye-Guldberg  rule,  is  420.  The  higher  figures 
for  the  b.  p.  and  the  lower  figures  for  the  m.  p.  obtained 
by  earlier  workers  maj'  be  attributed  to  the  presence 
of  impurities.  G.  W.  Robinson. 

Melting  points  of  barium,  strontium,  and 
calcium  oxides.  E.  E.  Schumacher  (J.  Amer. 
Chem.  Soc.,  1926,  48,  396 — 405). — A  new  method  of 
determining  the  m.  p.  of  certain  oxides  is  described. 
The  m.  p.  of  the  oxides  of  barium,  strontium,  and 
calcium  were  found  to  be  2196°,  2703°,  and  2849°  Abs., 
respectively.  W.  Thomas. 

Constitution  of  aromatic  compounds  and  their 
physical  and  chemical  properties.  III.  IV.  V. 
I.  A.  Pastak  (J.  Chim.  phvs.,  1926,  23,  61 — 77).- — 
The  m.  p.  and  solubilities  of  disubstituted  benzenes 
and  the  m.  p.  of  polysubstituted  naphthalenes  are 
discussed.  *  A.  E.  Mitchell. 

Variation  of  the  thermal  conductivity  of  gases 
with  pressure.  H.  Gregory  and  C.  T.  Archer 
(Phil.  Mag.,  1926,  [vii],  1,  593— 606).— The  hot-wire 
method,  in  which  the  temperature  of  the  wire  was 
maintained  constant  to  a  high  degree  of  accuracy,  and 
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all  precautions  were  taken  to  eliminate  convective 
losses,  has  been  used  to  study  the  variation  of  the 
thermal  conductivity  of  air  with  pressure,  from 
atmospheric  pressure  down  to  1 — 3  mm.  A  thin 
platinum  wire  passing  centrally  down  a  vertical  glass 
tube  of  0-5  em,  diameter  was  kept  at  a  constant 
temperature  (within  the  range  4 — IS0)  by  passing  a 
current  through  it,  the  tube  being  immersed  in  a 
thermostat  at  0°,  and  the  changes  in  the  current 
necessary  to  maintain  constancy  as  the  pressure  of 
the  air  in  the  tube  was  decreased,  were  determined. 
The  current  required  was  from  0-1  to  0-2  amp.  and 
could  be  measured  to  0-0001  amp.  In  the  range 
76 — 20  cm.,  the  conductivity  was  constant  to  the  order 
of  accuracy  of  the  method.  On  further  decreasing 
the  pressure,  a  decrease  in  conductivity  became 
apparent,  but  did  not  amount  to  more  than  a  few 
per  cent,  until  the  pressure  fell  below  1  cm.,  when 
the  conductivity  began  to  fall  off  rapidly.  Assuming 
convective  losses  to  be  absent,  the  results  confirm 
Maxwell’s  theory.  A.  B.  Manning. 

Thermochemical  examination  of  existence  of 
metastable  alkali  halides.  E.  Lange  and  F. 
Durr  (Z.  Elektrochem.,  1926,  32,  85 — 87). — The 
observation  of  Bertlielot  and  Ilosvay  (A.,  1884,  704) 
that  the  heats  of  solution  of  alkali  halides  are  different 
according  as  the  salts  have  been  previously  melted 
or  not  has  not  been  confirmed.  The  differences 
obtained  by  the  present  authors  using  sodium  and 
potassium  chlorides  never  exceed  2  cal.  per  molecule, 
which  is  within  the  experimental  error.  If  a  very 
small  quantity  of  the  cube-centred  variety  of  sodium 
chloride  is  present  after  melting  and  cooling,  there 
is  a  rapid  change  to  the  stable  modification,  so  that 
the  conclusion  must  not  be  reached  that  the  alkali 
halides  consist  of  a  mixture  of  more  than  one  modific¬ 
ation  at  the  ordinary  temperature.  The  results  of 
Berthelot  and  Ilosvay  may  possibly  be  partly  attri¬ 
buted  to  a  small  quantity  of  moist  air  entering  during 
the  melting  and  leading  to  hydrolysis. 

C..H.  D.  Clark. 

Dilatometric  investigation  of  [hydrates  of] 
sodium  carbonate.  M.  Ussanovitsch  (Z. 
physikal.  Chem.,  1926,  119,  139 — 140). — Petroleum 
appears  to  be  a  suitable  liquid  for  use  in  dilatometric 
measurements  in  the  neighbourhood  of  30°,  as  with 
the  employment  of  this  liquid  the  transition  point 
of  the  system  Na3CO3,10H2O  xx  Na2C03,7H30-i- 
3H20  was  found  to  be  31-85°,  in  complete  agreement 
with  Ketncr  (A.,  1902,  ii,  308).  L.  F.  Gilbert. 

Velocity  of  sound  in  liquids  and  its  relation 
to  the  heat  of  vaporisation.  T.  V.  Ionesco  (Ann. 
sci.  IJniv.  Jassy,  1926,  13,  278 — 314;  cf.  A.,  1925, 
ii,  644). — The  formula  V=V Lvj(v—b),  derived  from 
van  der  Waals  equation,  is  applicable  to  all  normal 
liquids,  as  is  Lewis’  formula  V=VLjaT.  The  van 
der  Waals  constant  b  can  be  deduced  from  a  deter¬ 
mination  of  the  velocity  of  sound. 

Critical  temperatures  and  pressures  of  alkali 
halides  ;  molecular  surface  tension  and  its 
temperature  coefficient.  J.  J.  van  Laar  (Z. 
anorg.  Chem.,  1925,  149,  324 — 352 ;  cf.  A.,  1925,  ii, 
950,  1141). — The  critical  temperature  and  pressure 


may  bo  calculated  from  the  equations  Tc=Aj 7,  and 
pc=STc/16b0,  which  are  deduced  from  the  simplified 
vapour-pressure  equation  log  p=  —  AjT-\-G,  and  the 
equation  of  state,  assuming  that  bc=2b0  and  ac~a0 
instead  of  1-6  ac—a0  as  for  normal  substances.  For 
alkali  halides  A  is  approximately  19,000,  and  hence 
7'c— 2750°  Abs.  Sodium  salts  have  maximum  and 
bromides  minimum  values.  The  values  of  pc  calcu¬ 
lated  from  the  above  equation  do  not  agree  with 
those  calculated  from  the  simplified  vapour-pressure 
equation ;  the  latter  are  too  low,  indicating  that  this 
equation  does  not  hold  at  high  temperatures.  If  in 
van  der  Waals’  equation  log  pcjp=f{TcjT—  1)  /  is 
assumed  to  increase  linearly  with  the  temperature,  a 
more  correct  expression  for  pc  is  obtained,  namely, 
log  Pc—{G—  f0)-\-cf>Tc,  where  G  and  rj,  are  constants. 
A  second  method  of  calculating  the  critical  temper¬ 
ature  is  from  the  m.  p.,  the  ratio  for  alkali  halides 
being  approximately  1-7,  except  for  lithium  and 
sodium  fluorides.  A  third  method  of  calculation  is  from 
the  temperature  coefficient  (0)  of  the  molecular 
surface  energy,  and  the  values  thus  obtained  agree 
with  those  found  by  the  first  method  except  for 
lithium,  sodium,  and  rubidium  chlorides,  and  sodium 
bromide.  For  alkali  halides,  ©  has  an  abnormally 
low  value  and  it  is  calculated  that,  if  /  is  the  apparent 
molecular  or  ionic  radius  for  cubic  packing  and  r  the 
actual  radius,  then  r'/r= 2-7.  The  actual  radii  of 
the  alkali  ions  may  then  be  calculated  from  the  densi¬ 
ties  of  the  halides.  The  values  thus  obtained  are 
0-51,  0-62,  0-78,  0-83,  and  0-89  X 10'8,  which  arc  in 
good  agreement  with  those  of  Born  and  Lorenz.  The 
low  values  of  0  are  not  due  to  association.  By  a  fourth 
method,  the  critical  temperature  is  calculated  from 
the  coefficient  of  expansion  (a).  For  limiting  sub¬ 
stances,  aTc=0-5,  but  for  the  alkali  halides  the  mean 
value  is  0-78.  It-  is  shown  that  the  value  of  uTe  is 
proportional  to  acja,  and  hence  when  this  is  1  -6  times 
too  small,  as  for  the  alkali  halides,  a Tc  is  l-6  times  too 
great.  Molten  electrolytes  are  thus  regarded  as 
ordinary  limiting  substances  (y= 1),  so  that,  for 
example,  bc/b—2y=2;  but  a0fac  is  1-0  instead  of 
1-6,  because  r'/r  is  2-7  instead  of  1-0.  The  values  of 
the  critical  temperatures  and  pressures,  of  the 
temperature  coefficients  of  the  molecular  surface 
tension,  and  of  the  coefficients  of  expansion  are  thus 
accounted  for.  The  law  of  corresponding  states  can 
only  be  applied  to  molten  electrolytes  with  these 
restrictions.  A.  Geake. 

Pressures  developed  on  explosion  of  g-aseous 
mixtures  at  high  densities.  W.  T.  David  (Phil. 
Mag.,  1926,  [vii],  1,  334 — 337). — The  explanation 
given  by  Bone,  Newitt,  and  Townend  (A.,  1925,  ii, 
800),  that  the  increase  in  the  ratio  of  the  maximum 
pressure,  developed  during  the  explosion  of  inflam¬ 
mable  gases  in  a  closed  vessel,  to  the  initial  pressure 
with  increasing  initial  pressure,  is  due  to  the  increas¬ 
ing  opacity  of  the  gaseous  medium  with  pressure  to 
the  radiation  emitted  during  the  explosion,  is  inade¬ 
quate.  The  author  has  shown  (A.,  1911,  ii,  1046) 
that  the  radiation  emitted  per  radiating  molecule, 
when  the  gaseous  mixture  is  at  any  given  temper¬ 
ature,  decreases  as  the  density  of  the  mixture  increases, 
and  that,  therefore,  at  any  given  temperature 
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the  vihratorj?  energy  contained  by  these  molecules 
decreases  as  the  density  of  the  system  increases.  It 
follows,  then,  that  the  specific  heat  of  gases  like 
carbon  dioxide  and  steam  will  decrease  as  the  density 
increases  at  temperatures  at  which  they  emit  infra¬ 
red  radiation.  It  is  suggested  that  this  decrease 
in  specific  heat  is  the  largest  factor  in  the  effect 
described  by  Bone,  Nevitt,  and  Townend. 

A.  E.  Mitchell.  - 

Vapour  pressures  of  solid  and  liquid  hydrogen 
cyanide.  J.  H.  Perry  and  P.  Porter  (J.  Amer. 
Chora.  Soc.,  1926,  48,  299 — 302). — Vapour  pressures 
of  hydrogen  cyanide  were  measured  from  —30-4° 
to  the  triple  point  for  the  solid,  and  from  the  triple 
point  to  27-32°  for  the  liquid.  The  derived  equations 
for  the  pressures  in  mm.  are  for  the  solid  and  liquid, 
respectively,  log  P  ==9-33902— (1864-8/P)  and  log 
P=7-744603  —  (1453-063/P).  The  triple  point  of 
hydrogen  cyanide  was  calculated  to  be  —14-86°  at  a 
vapour  pressure  of  131-16  mm.  The  normal  b.  p.  is 
25-65°.  The  latent  heats  of  sublimation,  fusion,  and 
evaporation  are  316-13,  69-29,  and  246-84  cal./g., 
respectively.  The  method  and  apparatus  employed 
were  the  same  as  in  the  previous  investigation  (cf. 
this  vol.,  117).  W.  Thomas. 

Vapour  pressure  of  phosphoric  oxide.  (Miss) 
J.  M.  A.  Hoeflake  and  F.  E.  C.  Scheffer  (Ree. 
trav.  chim.,  1926,  45,  191 — 200;  cf.  Smits  and 
Rutgers,  A.,  1925,  ii,  268). — Phosphoric  oxide  exists 
in  at  least  two  crystalline  forms  and  also  as  an  amor¬ 
phous  solid.  The  vapour-pressure  curves  correspond¬ 
ing  with  these  three  forms  have  been  investigated. 
The  usual  volatile  crystalline  variety  has  a  sublim¬ 
ation  point  in  the  region  of  360°.  At  temperatures 
between  400°  and  500°  the  metastable  sublimate 
changes  into  the  amorphous  form,  the  pressure  falling 
nearly  to  zero.  Further  heating  converts  the  amor¬ 
phous  powder  into  a  very  viscid  liquid,  the  change 
proceeding  without  any  apparent  discontinuity  in  the 
vapour-pressure  curve.  Prolonged  heating  at  500° 
results  in  the  transformation  of  the  viscid  liquid  into 
a  modification  consisting  of  microscopic  needles 
melting  at  569°.  Some  evidence  was  obtained  for  the 
existence  of  a  third  crystalline  form  (plates)  stable 
above  570°  and  metastable  in  presence  of  the  needles. 

J.  S.  Carter. 

Adjusted  vapour  pressures  of  zinc  and 
cadmium.  C.  G.  Maier  (J.  Amer.  Chem.  Soc., 
1926,  48,  356 — 364). — Recorded  data  referring  to  the 
vapour  pressures  of  zinc  and  cadmium  have  been 
critically  recalculated  in  order  to  express  the  experi¬ 
mental  values  consistently  for  thermodynamic  calcu¬ 
lations.  On  the  assumption  that  zinc  and  cadmium  are 
perfect  monatomic  gases,  standard  free  energy  equa¬ 
tions  have  been  derived  for  volatilisation,  sublimation, 
and  fusion.  The  expressions  for  the  vapour  pressure 
for  zinc,  liquid  and  solid,  and  cadmium,  liquid  and 
solid,  are  log  P=12-0013-(6670/P)-l-1265  log  P,  log 
P=  9-4181  —  (68S3-0/P)  —0-05029  log  P- 3-277  X  KB4 
P,  log  P=12-2S70— (5S19-4/P)  — 1-2572  log  P,  and  log 
P=9-7170— (5907-8/P)— 0-4323  log  P-2-840  X  10"4 
P,  respectively.  W.  Thomas. 


Vapour  pressure  of  arsenic  trioxide.  E.  R. 
Rushtox  and  F.  Daxiels  (J.  Amer.  Chem.  Soc.,  1926, 
48,  384 — 389). — The  vapour  pressures  of  octahedral 
and  liquid  arsenic  trioxide  have  been  measured  and 
the  following  equations  derived  :  octahedral,  log  P== 

—  (6670/P)  +  13-728 ;  liquid,  log  P=-(2722/P)  + 

6-513.  The  octahedral  form  melts  at  275°  and  the 
monoclinic  at  315°.  The  transition  temperature  of 
octahedral  to  monoclinic  is  250°,  but  the  change  is  very 
slow.  The  vitreous  form,  although  less  stable  than 
the  monoclinic,  may  be  formed  by  condensing  the 
vapour  between  275°  and  315°.  The  heats  of  vapor¬ 
isation  found  by  the  Clausius-Clapeyron  equation 
are:  liquid,  31-5;  octahedral,  77-1;  monoclinic,  71 
(estimated).  W.  Thomas. 

Vapour  pressure  of  bromine.  F.  E.  C. 
Scheffer  and  M.  Voogd  (Ree.  trav.  chim.,  1926,  45, 
214 — -223). — The  vapour-pressure  curve  of  bromine 
has  been  investigated  over  the  temperature  range 

—  20°  to  300°.  F.  p.  is  —7-6°  and  b.  p.  58-4°/760  mm. 

The  equation  log  p=— 2087/P— 3-449  log  P+17-871, 
where  p  is  the  pressure  in  mm.  of  mercury  and  P  the 
absolute  temperature,  represents  very  satisfactorily 
the  vapour  pressures  of  bromine  up  to  about  3  atm. 
The  critical  temperature  is  311°  and  the  corresponding 
pressure  102  atm.  J.  S.  Carter. 

Limits  of  validity  of  gas  equations.  II.  W. 
Herz  (Z.  Elcktrochem.,  1926,  32,  31 — 33). — The 
equations  of  state  of  Berthelot  (“  Sur  les  Thermo- 
metres  a  Gaz,”  Paris,  1903)  and  Wohl  (A.,  1914,  ii, 
430)  have  been  applied  to  the  following  substances 
in  the  gaseous  state  and  at  the  saturation  pressure, 
over  wide  ranges  of  temperature  :  hexane,  dizsobutyl, 
benzene,  fluorobenzene,  methyl  formate,  ethyl  alcohol, 
carbon  tetrachloride,  stannic  chloride,  ammonia, 
chlorine,  argon,  oxygen,  and  hydrogen.  Both  equa¬ 
tions  give  a  satisfactory  reproduction  of  the  relation 
between  p,  v,  and  P.  There  is  little  to  choose  between 
them,  but  possibly  Wohl’s  equation  has  a  slight 
advantage.  With  increasing  temperature  the  value 
of  pv  passes  through  a  maximum,  and  the  temperature 
at  which  this  occurs  bears  for  most  substances  approxi¬ 
mately  the  same  ratio  to  the  critical  temperature, 
viz.,  about  0-8  (absolute  unit).  N.  H.  Hartshorxe. 

Theory  of  the  state  of  matter.  III.  Relation 
between  surface  tension  and  the  constants  in 
the  equation  of  state.  F.  Schuster  (Z.  Elektro- 
chem.,  1926,32,46 — 47).— The  equation  bt—cx .  Tsjyt 
(where  bk  is  van  der  Waals’  constant,  cq  is  a  constant, 
and  T,  and  y,  are  the  b.  p.  and  surface  tension, 
respectively)  is  deduced.  The  value  of  c1  for  the 
normal  liquids  benzene,  chlorobenzene,  bromobenzene, 
iodobenzene,  chloroform,  carbon  tetrachloride, 
toluene,  hexane,  octane,  naphthalene,  ethyl  ether,  ethyl 
acetate,  ethyl  propionate,  propyl  acetate,  carbon 
disulphide,  and  stannic  chloride  is  approximately 
constant,  the  mean  being  3-11  xlO'4,  but  with  the 
associated  substances  water,  methyl  alcohol,  ethyl 
alcohol,  propyl  alcohol,  methyl  formate,  acetone, 
hydrogen  sulphide,  hydrogen  bromide,  and  hydrogen 
iodide  considerable  divergences  are  recorded.  Van  der 
Waals’  second  constant  a*  is  given  by  the  expression 
at=c2 .  P,2/y„  where  c2  is  a  constant  which  for  the 
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above  normal  liquids  has  the  mean  value  6-1 X  10"s, 
but,  like  cv  varies  considerably  with  the  associated 
substances.  N.  H.  Hartshorne. 

Relation  of  the  internal  latent  heat  of  evapor¬ 
ation  to  the  molecular  surface  energy,  in  con¬ 
nexion  with  the  modified  law  of  corresponding 
states.  J.  J.  van  Laar  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1925,  28,  781 — 793). — The  value  4 
deduced  by  van  Urk  (ibid.,  350)  for  the  ratio  of  the 
internal  latent  heat  of  evaporation  of  a  substance  to 
its  molecular  surface  energy  is  not  a  universal  constant, 
but  depends  on  the  type  of  substance,  and  on  the 
value  of  the  reduced  coefficient  of  direction  of  the 
straight  line  between  ld0  and  dc,  where  d0  and  dc 
represent  the  reduced  liquid  densities  at  2'=0  and 
T=TC.  A  general  formula  for  the  above  ratio  is 
deduced,  from  which  it  is  found  that  the  ratio  approxi¬ 
mates,  for  T—  hTc,  to  the  value  of  the  coefficient  / 
in  the  vapour-pressure  formula  \og(pc/p)—f(Tc/T—l). 
The  ratio  approaches  lf0  for  T— 0,  where  /0  is  the 
extrapolated  limiting  value  of  /  at  T= 0,  For 
“  ordinary  ”  substances  (e.g.,  benzene,  chloroform, 
ether,  carbon  tetrachloride)  the  value  of  the  ratio, 
at  T= 0,  is  5-3;  at  T=\TC,  7.  The  corresponding 
values  for  argon,  nitrogen,  and  oxygen  arc  3-9  and 
5-3,  and  for  hydrogen,  2-8  and  about  4-4.  At  temper¬ 
atures  near  Tc  the  ratio  becomes  much  greater 
(10—50).  A  preliminary  account  is  given  of  further 
considerations  which  result  in  a  value  14  for  the  above 
ratio  in  the  case  of  molten  alkali  halides. 

F.  G.  Tryhorn. 

Corresponding  states  and  surface  phenomena. 
G.  Boitard  (J.  Chim.  phys.,  1926,  23,  205—208).— 
An  application  of  the  author’s  theory  (A.,  1925,  ii, 
865)  to  surface  phenomena.  The  reduced  surface 
energy  and  reduced  surface  tension  are  defined, 
respectively,  in  terms  of  the  molecular  surfaco  energy 
and  surface  tension  in  relation  to  the  critical  pressure 
and  critical  volume.  The  results  are  discussed  in 
connexion  with  the  equation  of  Eotvos. 

A.  E.  Mitchell. 

Compressibility  and  decomposition  of  nitric 
oxide.  E.  Briner,  H.  Biedermann,  and  A.  Rothen 
(J.  Chim.  phys.,  1926,  23,  157 — 175). — See  this  vol., 
16. 

Viscosity  measurements  of  pure  liquids.  A 
new  viscosimeter.  J.  Duclaux  and  J.  Errera 
(Kolloid-Z.,  1926,  38,  138 — 141). — The  disadvant¬ 
ages  of  the  usual  type  of  viscosimeter  are  summarised, 
and  an  improved  form  of  apparatus  is  described  which 
is  claimed  to  give  accurate  results  for  viscosities  be¬ 
tween  1  and  30,  and  for  times  of  flow  of  20 — 200  sec. 
The  apparatus  is  a  modification  of  the  Ostwald  vis¬ 
cosimeter,  the  glass  tube  being  cemented  at  its  lower 
end  to  a  short,  wide,  porous  clay  tube.  The  time  of 
flow  of  the  liquid  past  two  marks  on  either  side  of  the 
bulb  is  measured  in  the  usual  way.  The  tube  is  con¬ 
tained  in  a  wider  glass  tube,  with  a  bulb  scaled  into 
the  side,  which  also  contains  the  experimental  liquid 
maintained  at  constant  level.  Figures  are  given  for 
ethyl  ether  and  amyl  alcohol  to  prove  that  the  pro¬ 


duct  of  pressure  and  time  of  outflow  is  constant,  at 
least  for  pressures  between  96  and  165  mm. 

L.  L.  Bircumshaw. 

Equal  viscosities.  0.  Faust  (Z.  anorg.  Chem., 
1926,  150,  175—176;  cf.  Herz,  A.,  1925,  ii,  1049).— 
The  ratio  of  the  temperature  at  which  a  liquid  has 
the  viscosity  0-0040  to  the  critical  temperature  is  some¬ 
what  higher  for  associated  than  for  normal  substances. 
This  was  to  be  expected,  since  the  association  will  bo 
less  at  the  critical  temperature,  and  this  temperature 
therefore  lower  than  would  correspond  with  the 
degree  of  association  for  a  viscosity  of  0-0040.  Sub¬ 
stances  with  low  molecular  volumes,  e.g.,  chloroform, 
ethyl  iodide,  and  benzene,  frequently  have  higher 
viscosities  at  a  given  vapour  pressure  than  have  other 
substances,  and  they  have  correspondingly  high  values 
for  the  temperature  ratio  above.  A.  Gexke. 

Isomeric  chromic  chloride  hexahydrates. 
J.  R.  Partington  and  S.  K.  Tweedy'  (Nature,  1926, 
117,  415). — Violet  solutions  of  chromic  chloride 
hexahydrate  have  a  higher  viscosity  than  the 
analogous  green  solutions,  as  would  be  anticipated 
from  Werner’s  formulation,  whereas  Britton’s  view 
(A.,  1925,  ii,  1204)  requires  the  reverse  to  be  the  case. 
It  is  presumed  (cf.  Birk  and  Biltz,  this  vol.,  110)  that 
the  viscosity  of  the  bluish-green  salt, 
[CrCl(H20)5]Cl2,H20, 

would  be  greater  than  that  of  the  violet  salt, 
[Cr(H20)B]Cl3. 

A.  A.  Eldridge. 

Air  bubble  viscosimeter.  G.  Barr  (Phil.  Mag., 
1926,  [vii],  1,  395 — 405). — An  examination  and 
theoretical  discussion  of  the  air  bubble  viscosimeter 
has  shown  that  if  there  is  a  close  concordance  between 
the  surface  tensions  of  the  liquids  compared,  and  if 
the  diameter  of  the  tube  is  such  that  the  bubble 
moves  slowly,  the  time  required  for  the  bubble  to 
travel  a  given  distance  is  proportional,  within 
5 — 10%,  to  the  viscosity.  The  instrument  may  thus 
be  used  for  the  approximate  comparison  of  the 
viscosities  of  materials  of  the  same  class. 

A.  E.  Mitchell. 

Viscosity  of  alloys  at  high  temperature.  J. 
Cournot  and  K.  Sasagawa. — See  B.,  1926,  161. 

Deviations  from  Dalton's  law  of  partial 
pressures.  M.  Trautz  and  0.  Emert  (Z.  anorg. 
Chcm.,  1926,  150,  277— 303).— Fuchs  (A.,  1918,  ii, 
298),  using  an  interferometer  method,  found  devia¬ 
tions  as  great  as  3%  from  a  linear  relationship  between 
the  refractive  index  and  the  composition  of  mixtures 
of  gases.  This  is  due  to  an  error  in  calculation,  and 
when  corrected  the  linear  relation  holds  within  his 
experimental  error.  The  change  in  pressure  when 
gases  are  mixed  without  change  of  volume  has  now 
been  measured  for  binary  mixtures  of  sulphur  dioxide 
and  carbon  dioxide  with  hydrogen,  nitrogen,  oxygen, 
and  air,  of  hydrogen  with  oxygen  and  nitrogen,  and 
of  oxygen  with  nitrogen.  The  gases  were  contained 
in  two  100-c.c.  pipettes,  and  were  forced  simultane¬ 
ously  into  a  mixing  vessel  by  siphoning  mercury  from 
this  vessel  into  the  bottoms  of  the  pipettes.  The 
mixing  vessel  was  connected  through  a  toluene  gauge 
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with  a  1400-c.c.  globe  of  air,  and  the  change  in  pres¬ 
sure  was  determined  by  measuring  the  volume  of 
mercury  required  to  be  run  into  the  globe  to  restore 
the  gauge  to  zero.  The  pressure  measurements  were 
accurate  to  0-01  mm.  of  mcrcuiy.  The  pressure 
changes  were  calculated  from  van  dor  Waals’  equation, 
taking  ax  2=V 2  (Berthelot);  f'12==[l(^i+'^/62)]3 ; 
A  —  x2axA-  2a;(l  —  a;)ali2+  (1  —  x)2a2 ;  B—x2bx-\-  2.r(l  — 
a;)262,  where  a  and  b  arc  van  der  Waals’ 
constants  and  x  and  (1  —x)  are  the  mol.  fractions  of 
gases  1  and  2.  Changes  of  a  and  b  with  temperature 
were  allowed  for  by  van  Laar’s  equations  for  their 
temperature  coefficients,  fly=flc .  ca(1lIiT-1lRT<>  and 
bT  =  bc .  where  ac  and  bc  arc  values  at 

the  critical  temperature  Tc.  The  results  thus  cal¬ 
culated  agree  with  the  experimental  results  to 
within  0-1  mm.  of  mercury  and  are  thus  sufficiently 
accurate  for  all  ordinary  gas  analyses.  Expressed 
to  the  nearest  0-01  mm.,  the  calculated  results  indic¬ 
ate  correctly  the  effect  of  temperature  and  pressure 
(which  was  always  about  atmospheric)  on  the  change 
of  pressure,  but  the  absolute  values  are  not  exact. 
In  general,  calculation  gives  too  high  pressures,  the 
error  varying  from  -j-0-32  X 10"3  atm.  for  oxygen 
and  sulphur  dioxide  to  —0-26  X  10-3  atm.  for  hydrogen 
and  sulphur  dioxide.  A.  Geake. 

Constitution  of  alloys  of  aluminium,  copper, 
and  zinc.  D.  Hanson  and  M.  L.  V.  Gayler  (J. 
Inst.  Metals,  1925,  34,  125 — 170). — See  A.,  1925, 
ii,  974. 

(^-Transformation  in  copper-zinc  alloys.  J.  L. 
Haughton  and  W.  T.  Griffiths  (J.  Inst.  Metals, 
1925,  34,  245— 200).— See  A.,  1925,  ii,  973. 

a-Phase  boundary  in  the  copper-tin  system. 
D.  Stockdale  (J.  Inst.  Metals,  1925,  34,  111 — 124). 
— See  A.,  1925,  ii,  973. 

Colloidal  separations  in  alloys.  J.  H.  Andrew 
and  R.  Hay  (J.  Inst.  Metals,  1925,  34,  185 — 192). — 
See  A.,  1925,  ii,  954. 

Gold-nickel  alloys.  W.  Fraenkel  and  A.  Stern 
(Z.  anorg.  Chcm.,  1926,151,  105 — 10S). — The  crystal¬ 
lisation  temperatures  of  alloys  of  gold  and  nickel 
lie  on  a  continuous  curve  having  a  minimum  of  950° 
for  alloys  containing  15 — 20%  of  nickel.  A  continu¬ 
ous  series  of  mixed  crystals  is  thus  formed,  and 
microscopical  observation  showed  that  20%  and  40% 
alloys  are  homogeneous,  the  former  corresponding 
with  the  supposed  eutectic  mixture  of  Levin  (A.,  1905, 
ii,  532)  and  of  de  Cesaris  (A.,  1914,  ii,  57). 

A.  Geake. 

Metal-pairs  forming  a  continuous  series  of 
mixed  crystals.  J.  A.  M.  van  Liempt  (Rcc.  trav. 
chim.,  1926,  45.  203 — 206). — It  is  probable  that 
the  number  of  metal-pairs  which  form  a  continuous 
series  of  mixed  crystals  is  much  smaller  than  that 
suggested  by  the  results  of  thermal  analysis.  The 
following  binary  systems  constitute  this  class  of  metal 
pairs  :  Ag-Au ;  Ag-Pd ;  Au-Pd ;  Co-Ni ;  Ni-Pd ; 
W-Mo;  Fe-V;  K-Rb;  Pd-Pt;  Cu-Ni;  (Co-Mn). 
Cuv's  rule  (A.,  1923,  ii,  831)  connecting  the  maximum 
deviation  of  the  liquidus  curve  with  the  relative  differ¬ 
ence  of  the  two  lattice  parameters  is  not  applicable 


to  binary  metal  systems.  Metals  forming  a  continu¬ 
ous  series  of  mixed  crystals  have  the  same  typo  of 
space  lattice  and  almost  the  same  parameter.  The 
converse,  however,  does  not  hold.  J.  S.  Carter. 

Systems  formed  by  certain  inorganic  com¬ 
pounds  with  liquid  sulphur  dioxide.  P.  A. 
Bond  and  H.  T.  Beach  (J.  Amer.  Chem.  Soe.,  1926, 
48,  348 — 356). — Sulphur  dioxide  and  liquid  tetra- 
halides  are  only  partly  miscible  at  lower  temperatures. 
The  critical  solution  temperatures  recorded  are  : 
stannic  bromide  48-6°  (two  liquid  phases  possible 
down  to  16-3°) ;  carbon  tetrachloride  —29-3°  (two 
liquid  phases  possible  down  to  —45°).  With  stannic 
chloride,  no  stable  conjugate  liquids  are  formed,  but 
a  metastable  two-phase  liquid  system  lying  completely 
below  the  solid-liquid  solubility  curve  may  be  real¬ 
ised.  There  was  no  evidence  of  the  formation  of 
compounds  at  temperatures  above  the  m.  p.  of  sulphur 
dioxide.  W.  Thomas. 

Influence  of  temperature  on  the  reciprocal 
solubility  of  the  monoalkyl  ethers  of  ethylene 
glycol  and  water.  H.  L.  Cox  and  L.  H.  Cretcher 
(J.  Amer.  Chem.  Soc.,  1926,  48,  451 — 453). — Binary 
mixtures  of  water  and  bis((3-alkoxy)ethyl  ethers, 
ethylene  glycol  monoalkyl  ethers,  and  ethylene 
glycol  dialkyl  ethers,  give  closed  solubility  curves 
similar  to  that  obtained  for  nicotine  and  water  (cf. 
Hudson,  A.,  1904,  i,  446).  Complete  solubility  data 
for  the  systems  water-ethylene  glycol  mono-n-butyl 
ether  and  water-ethylene  glycol  monoisobutyl  ether, 
determined  by  the  method  of  Alexejew  (A.,  1886, 
847),  are  detailed.  F.  G.  Willson. 

Solubility  of  hydrogen  in  tin  and  aluminium 
at  high  temperatures.  L.  L  Bircumshaw 
(Phil.  Mag.,  1926,  [vii],  1,  510— 522).— Hydrogen 
is  only  slightly  soluble  in  tin  at  306°.  At  800°, 
the  solution  rate  follows  the  equation  w=3-3S  — 
2'86e'°'007'1( — 0-52e~°'08cw,  where  w  is  the  amount  dis¬ 
solved  at  time  t,  indicating  that  the  rate  of  solution 
is  governed  by  the  rate  of  diffusion  of  the  gas  through 
the  bulk  of  the  metal.  Hydrogen  is  soluble  to  a  con¬ 
siderable  extent  in  aluminium  at  670°.  Both  these 
results  contravene  the  statement  of  Sieverts  and 
Krumbhaar  (A.,  1910,  ii,  410)  that  hydrogen  is 
quite  insoluble  in  tin  and  aluminium,  and  that  where 
solution  in  a  metal  does  take  place  the  equilibrium 
is  attained  almost  instantaneously.  It  is  difficult 
to  remove  all  the  gas  from  the  metals  in  a  vacuum. 
The  reasons  for  this  are  discussed. 

A.  E.  Mitchell. 

Solubility  and  grain  size.  II.  D.  Balarev 
(Z.  anorg.  Chem.,  1926,  151,  68 — 70;  cf.  A.,  1925,  ii, 
853).- — It  is  probable  that  when  a  substance  such  as 
calcium  sulphate  is  powdered,  some  particles  are  formed 
which  are  too  small  to  be  visible,  and  the  solubility 
will  thus  not  correspond  with  the  size  of  the  visible 
particles.  Thus  when  crystals  of  ammonium  mag¬ 
nesium  phosphate  are  crushed  under  concentrated 
ammonium  hydroxide  with  a  glass  rod,  an  opalescent 
liquid  is  obtained  which  will  pass  through  a  filter 
unchanged.  A.  Geake. 
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Solubility  of  double  nitrates  of  praseodymium 
and  neodymium  with  bivalent  metals.  W. 
Prandtl  and  H.  Decree  (Z.  anorg.  Chem.,  1926, 
150,  105 — 116). — The  authors  have  determined  the 
solubilities  in  water  of  the  double  nitrates 
2Mm(N03)3,3Mn(N03)2,24H,0,  where  Mm  is  praseo¬ 
dymium  or  neodymium  and  I\F  is  magnesium, 
zinc,  nickel,  cobalt,  or  manganese.  Measurements 
were  made  at  temperatures  from  15°  up  to  the  m.  p. 
In  general,  the  solubilities  are  about  ten  times  those 
in  concentrated  nitric  acid,  and  the  praseodymium 
salts  arc  more  soluble  than  the  corresponding  neo¬ 
dymium  salts.  The  differences  are  greatest  at 
temperatures  between  15°  and  60°,  and  less  at  higher 
temperatures.  The  most  suitable  double  nitrates  for 
separating  praseodymium  and  neodymium  by  frac¬ 
tional  crystallisation  arc  those  of  magnesium. 

A.  C4eake. 

Solubility  of  amino-acids  at  various  hydrogen- 
ion  concentrations.  K.  Sano  (Biochem.  Z.,  1926, 
168,  14 — 33). — The  solubilities  of  tyrosine,  cystine, 
and  leucine  at  various  hydrogen-ion  concentrations 
conform  to  the  theory  of  Michaelis.  The  dissociation 
constants,  calculated  from  the  solubility  data,  are  : 
leucine,  ira=3-16x  10"10,  Kb— 2-8  X 10"12 ;  tyrosine, 
IiTai=7-94 X 10"10,  A^-filxlO"11,  If4=l-6x  10"12 ; 
cystine,  Z„=l-4x  10'8,  1 -4  x  KT10,  if6l=l-8x 

10"12,  A6,=4-5  x  10-13.  R.  K.  Caxnan. 

Influence  of  citrates  on  the  precipitation  of 
barium  sulphate.  M.  L.  Nichols  and  0.  J. 
Tiiies,  jun.  (J.  Amer.  Chem.  Soc.,  1926, 48,  302 — 309). 
— The  conditions  under  which  apparently  true  solu¬ 
tions  of  barium  sulphate  of  various  concentrations 
can  be  prepared  were  determined.  In  such  solutions, 
the  barium  sulphate  is  present  in  the  form  of  very 
finely- divided  negatively  charged  particles.  They 
arc  precipitated  by  positive  colloids  and  also  by  certain 
electrolytes ;  the  precipitated  sulphate  is  flocculent  and 
readily  passes  through  filter-paper.  A  slight  motion 
of  the  particles  is  observed  in  an  endosmose  apparatus. 
Determinations  involving  the  precipitation  of  barium 
sulphate  in  the  presence  of  citrates  can  be  made 
satisfactorily,  provided  that  slightly  more  than  enough 
acid  to  convert  the  citrates  into  citric  acid  is  prev¬ 
iously  added  to  the  solution.  W.  Thomas. 

Fractional  precipitation.  III.  Induced  pre¬ 
cipitation.  Apparent  contradictions  to  theor¬ 
etical  requirements.  Feigl’s  hypothesis  of  the 
formation  of  sulphides.  O.  Ruff  and  B.  Hirsch 
(Z.  anorg.  Chem.,  1926,  151,  81 — 95;  cf.  A.,  1925, 
ii,  992 ;  this  vol.,  126). — The  apparent  contradic¬ 
tions  of  the  law  of  mass  action  enumerated  by  Feigl 
(A.,  1925,  ii,  70)  are  due  to  incorrect  data.  FeigFs 
mixed  sulphides,  containing  two  metals  in  stoieheio- 
metric  proportions,  are  not  reproducible.  Abnormal, 
so-called  induced,  precipitation  is  generally  due  either 
to  combination  in  some  form  between  the  primary 
sulphide  and  hydrogen  sulphide,  or  to  the  formation  of 
an  impervious  layer  of  the  less  soluble  sulphide  around 
particles  of  the  more  soluble  sulphide.  A.  Geake. 

Distribution  of  a  substance  between  two 
solvents,  and  its  solubility.  W.  Perschke  (Z. 
anorg.  Chem.,  1926,  151,  239 — 252). — It  is  shown 
z 


thermodynamically  that  the  distribution-ratio  of  a 
substance  between  two  immiscible  solvents  must  be 
equal  to  the  ratio  of  its  solubilities  in  the  solvents 
provided  that  it  has  the  same  mol.  wt.  in  each,  and 
that  its  presence  does  not  affect  the  miscibilities  of 
the  solvents.  Observed  deviations  from  this  relation 
are  probably  due  to  non-fulfilment  of  the  latter  con¬ 
dition.  It  is  found  that  the  distribution  ratio  of  azo¬ 
benzene  between  hexane  and  methyl  alcohol  or  of 
succinic  acid  between  water  and  ethyl  ether  at  the 
ordinary  temperature  is,  for  a  particular  concentration 
of  distribute,  equal  to  the  ratio  of  its  solubilities  in 
the  two  liquid  phases  formed  by  this  concentration. 
To  account  for  the  fact  that  the  distribution  ratio  of 
a  liquid  between  two  liquids  with  which  it  is  com¬ 
pletely  miscible  is  not  always  unity,  it  is  suggested 
that  a  mixture  of  completely  miscible  liquids  consists 
of  a  pair  of  completely  miscible  conjugates  the  com¬ 
position  of  which  is  altered  by  addition  of  a  third 
substance.  R.  Cutiiill. 

Partition  of  a  mixture  between  two  im¬ 
miscible  solvents.  W.  Rersciike  and  Tsciiu- 
farov  (Z.  anorg.  Chem.,  1926,  151,  121 — 126). — 
The  partition  coefficient  of  acetic  acid  between  amyl 
alcohol  and  water  is  alcohol :  watcr=0-920,  and  that 
of  hydrogen  peroxide  is  0-142.  When  both  solutes 
are  present,  the  coefficients  are  0-944  and  0-130,  and 
within  the  experimental  error  identical  with  the  values 
obtained  singly.  The  partition  coefficients  of  these 
solutes  between  ethyl  ether  and  water  are  also 
unaffected  by  the  presence  of  each  other. 

A.  Geake. 

Adsorption  of  gases  by  activated  charcoal  at 
very  low  pressures.  I.  At  air  temperature. 
H.  Rowe  (Phil.  Mag.,  1926,  [vii],  1,  109—131).— 
The  adsorption  of  carbon  dioxide,  nitrogen,  oxygen, 
and  carbon  monoxide  by  activated  coconut  charcoal 
has  been  measured  at  the  ordinary  temperature  over 
the  pressure  range  10"4 — 10"1  mm.  Before  making  a 
measurement,  the  charcoal  was  completely  freed 
from  gases  by  heating  at  450°,  the  apparatus  being 
exhausted  to  a  pressure  less  than  10"3  mm.  The 
amount  of  carbon  dioxide  adsorbed  per  g.  of  charcoal 
varied  from  5-165  c.c.  (measured  at  1  mm.  and  15°) 
at  a  pressure  of  0-326  X 10'3  mm.  to  150-5  c.c.  at 
73-02  XlO"3  mm.  Below  1-5  XlO'3  mm.,  the  relation 
between  amount  adsorbed  and  pressure  is  linear,  whilst 
above  1-75  XlO"3  mm.  the  relation  is  best  expressed 
by  the  formula  log  a/P=A0— where  a  is  the 
amount  adsorbed,  P  is  the  pressure,  and  A0  and  Ax 
are  constants.  Above  2-5 XlO"3  mm.,  the  relation 
may  also  be  expressed  by  the  Freundlich  equation 
a =kPVn,  the  value  of  Ijn  being  0-35S.  The  amount 
of  nitrogen  adsorbed  per  g.  varied  from  0-1313  c.c. 
at  3-231  X  10"3  mm.  to  6-642  c.c.  at  117-0 XlO"3  mm. 
The  adsorption  isotherm  is  linear  below  30  x  10"3  mm. 
Above  this  pressure,  the  equation  log  ol/P— A0— 
holds.  The  value  of  1  jn  in  the  Freundlich  equation 
increases  with  rise  in  pressure.  This  is  the  reverse 
of  the  variation  shown  by  carbon  dioxide,  and  differs 
also  from  the  results  of  Claude  and  Titov.  For  oxygen, 
the  attainment  of  equilibrium  at  the  higher  pressures 
used  was  relatively  slow,  and  it  was  found  impossible 
to  remove  all  the  adsorbed  oxygen  by  the  method 
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employed  (cf.  Lowry  and  Hulett,  A.,  1920,  ii,  536). 
The  amount  adsorbed  per  g.  varied  from  2-299  c.c. 
at  0-136  XlO"3  mm.  to  670-1  c.c.  at  74-49  X  10‘3  mm. 
The  adsorption  isotherm  is  similar  to  that  for  carbon 
dioxide.  The  adsorption  of  carbon  monoxide  was 
intermediate  in  amount  between  that  of  nitrogen  and 
that  of  carbon  dioxide.  For  all  four  gases,  the 
adsorption  isotherm  is  better  represented  by  log 
a/P=A0— Axa.  than  by  the  more  usual  Freundlich 
equation.  At  very  low  pressures  the  value  of  At a 
is  negligible  compared  with  that  of  A0,  and  the 
relationship  between  a  and  P  is  linear. 

A.  B.  Mannings. 

Adsorption.  VII.  Adsorption  of  mixtures 
of  carbon  dioxide  and  hydrogen  by  wood  char¬ 
coal.  A.  Magnus  and  H.  Roth  (Z.  anorg.  Clicm., 
1926,  150,  311— 325).— At  123°  and  148-7°,  from  a 
mixture  of  carbon  dioxide  and  hydrogen,  the  volume 
of  carbon  dioxide  adsorbed  is  proportional  to  its 
partial  pressure,  but  at  lower  temperatures  this  is  the 
case  only  at  low  partial  pressures,  thus  at  0°  only  up 
to  7%.  The  adsorption  of  hydrogen  is  proportional 
to  its  partial  pressure  over  the  whole  range  at0°,  but 
at  higher  temperatures  the  adsorption  passes  through 
a  maximum  and  then  decreases  with  increasing  partial 
pressure.  This  maximum  occurs  at  progressively 
lower  pressures  as  the  temperature  increases,  and  at 
148-7°  is  at  70%.  The  influence  of  temperature  is 
not  in  close  agreement  with  the  adsorption  equations 
of  Lorenz  and  Lande  or  of  Eucken.  At  lower  tem¬ 
peratures,  the  constant  derived  from  each  equation 
drifts  with  the  temperature;  at  the  higher  temper¬ 
atures,  there  is  no  drift,  but  there  are  still  considerable 
variations.  A.  Geake. 

Adsorption.  VTH.  Heat  effect  of  the  absorp¬ 
tion  of  carbon  dioxide  by  wood  charcoal.  A. 
Magnus  and  M.  Brauer  (Z.  anorg.  Chem.,  1926, 151, 
140 — 152). — The  heat  evolved  when  carbon  dioxide 
is  absorbed  by  wood  charcoal  has  been  measured  at 
temperatures  of  16 — 40°  and  at  various  pressures. 
At  constant  temperature,  it  diminishes  with  increas¬ 
ing  pressure,  and  at  constant  pressure  witfc  rising 
temperature.  The  maximum  variation  was  from 
6250  cal./mol.  when  the  pressure  during  absorption 
rose  from  678  to  757  mm.  (at  19-9°)  to  10,030  cal. 
when  the  pressure  range  was  0 — 9  mm.  (at  22-2°). 
The  temperature  coefficient  rises  from  3-9  cal./mol. 
per  degree  at  194  mm.  pressure  to  5-55  at  444  mm. 
The  index  1  /»  in  Freundlich’s  formula  v  =y'p'/'*, 
where  v'  and  v  are  the  volumes  adsorbed  when  the 
pressure  is  unity  and  p,  rises  slightly  with  the  temper¬ 
ature.  The  results  agree  better  with  the  Lorenz- 
Land6  theory  than  with  that  of  Euckcn. 

A.  Geake. 

Active  carbon.  VI.  Theory  of  adsorption 
by  carbon.  O.  Ruff  (Kolloid-Z.,  1926,  38,  174— 
177 ;  cf.  A.,  1925,  ii,  1125). — The  author’s  views  on 
the  structure  of  active  carbon  are  developed.  The 
centres  of  adsorption  are  the  unsaturated,  unoriented 
atoms  or  atomic  complexes  which  are  present  in  all 
amorphous  carbons  together  with  saturated  atoms 
and  mineral  residue.  Whenever  these  unsaturated 
groups  are  present  on  the  surface,  the  carbon  is  active. 


Such  unsaturated  atoms  may  be  covered  by  a  thin 
skin  of  saturated  carbon,  in  which  case  the  observed 
adsorption  is  explained  on  the  basis  of  Eucken ’s  and 
Pdlanyi’s  theory,  whilst  adsorption  in  the  former  case 
(directly  on  the  unsaturated  groups)  is  interpreted  in 
accordance  with  Langmuir’s  theory.  A  mechanism 
is  suggested  for  the  formation  of  the  skin  of  saturated 
carbon  by  carbonisation.  Various  properties  of 
active  and  inactive  carbon  arc  discussed  and  considered 
to  be  in  agreement  with  the  above  hypotheses. 

L.  L.  Bircumshanv. 

Adsorption.  I.  Adsorption  by  coconut  char¬ 
coal  from  alcohol-benzene  and  acetone-benzene 
mixtures.  F.  G.  Tryhorn  and  W.  F.  Wyatt 
(Trans.  Faraday  Soc.,  1925,  21,  399 — 405). — See 
this  vol.,  19. 

Adsorption  by  coconut  charcoal  of  saturated 
vapours  of  pure  liquids.  II.  F.  G.  Tryhorn 
and  W.  F.  Wyatt  (Trans.  Faraday  Soc.,  Feb.,  1926, 
advance  proof). — The  adsorption  of  a  number  of 
organic  substances  by  coconut  charcoal  has  been 
studied  by  direct  weighing  of  the  charcoal  suspended 
in  air  saturated  with  the  vapour  of  the  pure  liquid. 
Adsorption  is  at  first  rapid  and  depends  on  the  rate 
of  diffusion  of  the  vapour  determined  by  pj^/M, 
where  p  and  M  are  the  vapour  pressure  and  mol. 
wt.  of  the  liquid,  respectively.  After  a  time 
interval  which  increases  as  p  diminishes,  no  further 
increase  of  weight  with  time  is  observed.  The  rates 
of  adsorption,  plotted  against  time,  show,  in  general, 
a  sharp  discontinuity  at  a  certain  point,  and  this 
cannot  be  attributed  to  any  of  the  usual  factors  which 
influence  adsorption.  The  explanation  adopted  is 
that  adsorption  leads  to  an  increase  of  density  in  the 
surface  layers  of  charcoal,  which  at  saturation  gives 
rise  to  a  liquid  film.  The  formation  of  liquid  accounts 
for  the  observed  discontinuity,  and  leads  to  a  sudden 
decrease  in  the  rate  of  adsorption.  The  theory  is 
upheld  by  microscopical  observation  of  the  adsorption 
of  benzene  by  a  piece  of  charcoal,  and  by  the  observ¬ 
ation  that  the  velocities  of  adsorption  at  the  break 
points  are  in  the  same  order  as  the  corresponding 
values  of  pjy/M.  C.  H.  D.  Clark. 

Stages  in  adsorption  by  coconut  charcoal  from 
mixed  vapours.  III.  F.  G.  Tryhorn  and  W.  F. 
Wyatt  (Trans.  Faraday  Soc.,  Feb.,  1926,  advance 
proof). — The  adsorption  of  alcohol-benzene  and 
acetone-benzene  mixtures  has  been  studied  by  placing 
various  liquid  mixtures  of  known  composition  in  a 
small  test-tube  in  sealed  tubes  together  with  charcoal 
at  20°,  examining  the  composition  of  the  adsorbed 
phase  at  different  intervals.  The  curves  which 
represent  the  number  of  mols.  of  each  liquid  adsorbed 
as  a  function  of  the  total  number  of  mols.  adsorbed 
consist  of  three  distinct  portions.  In  the  first  and  last 
stages,  the  liquids  are  adsorbed  in  constant  ratio,  and 
the  adsorption  is  represented  in  each  case  by  two 
approximately  straight  lines.  The  intermediate  stage, 
marked  at  both  ends  by  sharp  breaks,  shows  no  increase 
in  the  total  number  of  mols.  adsorbed,  but  benzene  i3 
found  to  displace  alcohol  or  acetone. 

During  the  first  stage,  adsorption  of  each  liquid 
occurs  at  a  rate  which  depends  on  the  value  of  pf-s/H. 
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The  first  break  is  attributed  to  the  appearance  of 
liquid  the  composition  of  which  is  different  from  that 
of  the  liquid  in  bulk,  so  that  during  the  second  stage 
adjustment  occurs  to  establish  equilibrium.  It  is 
actually  found  that  the  ultimate  composition  differs 
from  that  of  the  liquid  in  bulk,  but  this  is  explained 
by  selective  adsorption  by  the  charcoal.  During  the 
third  stage,  isothermal  distillation  of  liquid  occurs 
into  the  internal  spaces  of  the  charcoal.  This  be¬ 
haviour  is  due  to  the  curvature  of  the  liquid  surfaces 
exposed  on  and  between  the  grains,  the  vapour 
pressure  over  a  concave  surface  being  less  than  that 
over  a  flat  surface.  C.  H.  D.  Clark. 

Sorption  of  vapours  by  alumina.  L.  A.  Munro 
and  F.  M.  G.  Johnson  (J.  Physical  Chem.,  192G,  30, 
172 — 1S8  ;  cf.  Pearce  and  Alvarado,  A.,  1925,  ii,  381 ; 
Perry,  this  vol.,  19 ;  Munro  and  Johnson,  A.,  1925,  ii, 
191).- — -The  adsorption  of  water  vapour  by  alumina 
has  been  studied,  at  various  concentrations  and 
temperatures,  by  a  dynamic  method  more  accurate 
than  that  previously  used.  The  alumina  gel  was 
obtained  from  an  aqueous  solution  of  the  nitrate  by 
precipitation  with  concentrated  ammonia,  dried  at 
100°,  and  heated  to  300°.  Results  are  better  expressed 
per  g.  of  active  A1203  than  per  g.  of  sorbent 
(AUOj^rHgO).  Data  for  temperatures  of  S0°,  60°,  50°, 
and  40°  with  partial  pressures  of  vapour  from  72-7  to 
23-5  mm.  arc  given.  The  sorption  curves  for  80°,  60°, 
and  50°  (lower  portion)  resemble  those  obtained  in 
gas-charcoal  and  gas-silica  gel  systems.  The 
isotherm  for  40°  changes  direction  and  flattens  as  the 
partial  pressure  of  the  vapour  approaches  the  vapour 
pressure  of  the  liquid  at  the  temperature  of  the 
alumina.  The  equations  of  both  Freundlich  and 
Patrick  apply  to  the  isotherms  for  .80°  and  60°; 
Trouton’s  sorption  rule  (A.,  1906,  ii,  333)  also  holds 
approximately.  The  curves  showing  the  relative 
rates  of  sorption  of  water  by  alumina  at  50°  for 
different  concentrations  resemble  those  obtained  by 
Harned  (A.,  1920,  ii,  292)  for  the  adsorption  of  gases 
by  charcoal.  The  efficiency  of  the  alumina  as  sorbent 
is  also  discussed.  L.  S.  Theobald. 

Absorption  of  gases  by  colloidal  solutions. 
A.  Gatterer  (J.C.S.,  1926,  299 — 316). — The  solu¬ 
bilities  of  carbon  dioxide  and  acetylene  in  ferric 
ferrocyanide  and  ferric  hydroxide  sols  are  recorded 
between  5°  and  25°.  Carbon  dioxide  is  more  soluble 
in  these  sols  than  in  water ;  the  reverse  holds  for 
acetylene  (cf.  Findlay  and  Howell,  A.,  1915,  ii,  258 ; 
Geffcken,  A.,  1904,  ii,  708).  The  temperature 
coefficient  of  absorption  at  a  given  temperature  varies, 
with  increasing  concentration,  as  the  absorptive  power 
of  the  colloidal  solution  for  the  gas.  The  results 
indicate  that  some  factor  other  than  absorption  is 
involved.  Dispersion  has  a  slight  influence;  the 
absorptive  power  of  less  highly-dispersed  systems  is 
depressed  at  higher  temperatures  by  an  amount  which 
depends  on  the  specific  surface  of  the  colloid  and  the 
quantity  of  peptising  agent  present.  The  high 
solubility  of  carbon  dioxide  in  colloidal  ferric  hydroxide 
may  be  explained  by  the  formation  of  the  complex 
{[a.Fe(0H)3]yFe}2(yC03)3.  The  sols  used  were  charac¬ 
terised  by  the  measurement  of  certain  physical 
properties.  S.  K.  Tweedy. 


Mechanism  of  the  adsorption  of  ions.  R. 
Ahdubert  and  (Mlle.)  M.  Quintin  (J.  Chim.  phys., 
1926,  23,  176 — 196). — A  fuller  account  of  work 
already  published  (cf.  A.,  1925,  ii,  384). 

Influence  of  the  electric  field  on  the  adsorption 
of  neutral  molecules.  A.  Frumkin  (Z.  Physik, 
1926,  35,  792 — 802). — Curves  are  given  showing  the 
surface  tension  of  mercury  plotted  against  the  corre¬ 
sponding  potentials  between  the  mercury  and  the 
solution,  and  the  effect  on  the  shape  of  the  curves 
produced  by  the  addition  of  substances  such  as  amyl 
alcohol.  A  quantitative  theory  is  developed  for  the 
influence  of  the  electric  field  on  the  adsorption  of  the 
neutral  molecule.  E.  B.  Ltjdlam. 

Determination  of  the  adsorption  of  ions  on 
colloidal  particles  by  means  of  Donnan’s  mem¬ 
brane  equilibrium  theory.  H.  Rinde  (Phil. 
Mag.,  1926,  [vii],  1,  32 — 50). — An  attempt  has  been 
made  to  determine  the  values  of  the  hydrogen-ion 
activity  on  opposite  sides  of  a  collodion  membrane 
separating  a  sulphur  sol  in  dilute  hydrochloric  acid 
solution  from  dilute  hydrochloric  acid  alone,  for  sols 
of  different  particle  size,  and  for  concentrations  of 
acid  up  to  0-5-V.  From  the  results  the  concentration 
of  the  anions  adsorbed  by  the  sulphur  sol  has  been 
calculated  on  the  basis  of  Donnan’s  theory.  Measure¬ 
ments  of  the  osmotic  pressure  of  the  system  at 
equilibrium  and  of  the  corresponding  membrane 
potential  were  made.  The  sulphur  sols,  containing 
8 — 34  g.  per  litre,  were  prepared  by  Raffo’s  method 
(A.,  1908,  ii,  683),  purified  by  coagulation  and  re¬ 
solution,  and  graded  by  fractional  coagulation.  The 
hydrogen-ion  activity  was  determined  by  Biilmann’s 
quinhydrone  electrode,  other  methods,  e.g.,  tho 
ordinary  hydrogen  electrode  and  the  use  of  indicators, 
failing  in  the  presence  of  the  sulphur  sol.  The 
membrane  potential  has  its  highest  value  when  the 
acidity  of  the  colloid  is  small,  decreasing  when  the 
acidity  rises  and  approaching  zero.  The  curve  for 
osmotic  pressure  against  acidity  has  the  same  shape 
as  the  membrane  potential  curve,  but  approaches  a 
certain  positive  value  instead  of  zero.  This  should 
correspond  with  the  osmotic  pressure  of  the  colloid 
particles  themselves,  but  tho  values  are  actually  in 
the  reverse  order  to  that  expected  from  an  ultra- 
microscopic  examination  of  the  sols.  All  the  calcu¬ 
lated  osmotic  pressures  are  many  times  larger  than 
the  observed.  It  thus  appears  impossible  to  calculate 
either  the  size  of  the  particles  or  the  membrane 
equilibrium  from  the  osmotic  pressure.  The  adsorp¬ 
tion  of  the  chlorine  ions  by  the  sulphur  particles  varies 
with  the  concentration  of  unadsorbed  ions  in  accord¬ 
ance  with  Langmuir’s  theory.  Tho  same  theory  is 
shown  to  be  applicable  to  Loeb’s  results  on  the  osmotic 
behaviour  of  proteins.  Attention  is  directed  to  a 
number  of  errors  in  a  recent  paper  by  Bjerrum  (A., 
1925,  ii,  111)  on  the  osmotic  pressure  and  membrane 
potential  of  colloidal  chromium  hydroxide. 

A.  B.  Manning. 

Quantitative  adsorption  analysis  by  Wis- 
licenus’  method.  R.  Lorenz  (Kolloid-Z.,  1926, 
38, 124 — 126). — The  shaking  and  filtering  methods  for 
studying  adsorption  are  compared,  and  it  is  shown  that 
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the  filtering  method  is  better  adapted  for  the  investig¬ 
ation  of  many  natural  processes.  Wislicenus’ 
automatic  apparatus  is  described.  Fibrous  alumina 
is  recommended  as  adsorbent,  and  the  solution 
under  investigation  should  be  used  in  concentrations  of 
0-1 — 0-4%.  The  use  of  the  apparatus  in  the  domain 
of  plant  physiology  is  discussed. 

L.  L.  Bircumshaw. 

Adsorption.  XII.  Explanation  of  positive  and 
negative  acclimatisation ;  influence  of  hydro¬ 
lysis  and  of  precipitating  electrolytes  on  the 
coagulation  of  arsenious  sulphide  sols.  S. 
Ghosh,  A.  K.  Bhattacharya,  and  N.  R.  Dhar 
(Kolloid-Z.,  1926,  38,  141—151 ;  cf.  Ghosh  and  Dhar, 
A.,  1925,  ii,  386,  511,  778). — The  fact  that  the  actual 
amount  of  univalent  electrolyte  (potassium  chloride 
or  nitrate  etc.)  required  to  coagulate  Prussian-blue 
and  arsenious  sulphide  sols  in  presence  of  strong  acids, 
is  less  than  the  calculated  amount,  has  been  ascribed 
to  the  diminution  of  hydrolysis  in  presence  of  these 
acids,  with  consequent  decrease  of  peptisation  ( loc .  cit.) . 
Further  experiments  on  the  coagulation  of  arsenious 
sulphide  sols  by  mixtures  of  electrolytes  support  this 
explanation.  It  was  observed  that  the  hydrolysis 
of  the  coagulating  electrolyte  has  a  pronounced 
influence  on  the  coagulation  of  the  sol,  and  that  in 
presence  of  sodium  benzoate,  sodium  nitrite,  etc., 
more  than  the  calculated  quantity  of  potassium  or 
barium  chloride  is  required  for  precipitation.  Smaller 
quantities  of  crystal-violet,  strychnine,  or  quinine 
hydrochloride  are  required  to  coagulate  arsenious 
sulphide  sol  if  the  electrolyte  is  added  slowly  than 
if  it  is  added  rapidly.  This  phenomenon  depends  on 
the  adsorption  of  ions  carrying  the  same  charge  as 
the  sol,  and  may  be  termed  “  negative  ”  acclimatis¬ 
ation,  in  contrast  to  the  “  positive  ”  acclimatisation 
obtained  with  strong  electrolytes.  It  is  maintained 
that  abnormal  behaviour  on  dilution  and  towards 
electrolytes,  increase  of  velocity  of  the  colloid  particles 
in  an  electric  field  by  addition  of  small  quantities  of 
certain  electrolytes,  and  the  phenomenon  of  marked 
positive  acclimatisation  are  mainly  to  be  traced  to  the 
stabilisation  of  the  sol  by  adsorption  of  ions  carrying 
the  same  charge.  L.  L.  Bircumshaw. 

Nature  of  the  interfacial  layer  between  an 
aqueous  and  a  non-aqueous  phase.  F.  L. 
Usher  (Trans.  Faraday  Soc.,  1925,  21,  406 — 424). 
— See  this  vol.,  20. 

Structure  of  thin  films.  VII.  Critical 
evaporation  phenomena  at  low  compressions. 
N.  K.  Adam  and  G.  Jessop  (Proc.  Roy.  Soc.,  1926,  A, 
110,  423 — 441 ;  cf.  A.,  1925,  ii,  32). — The  apparatus 
and  technique  for  measuring  the  pressure  exerted  by 
films  on  a  water  surface  with  an  accuracy  of  0-01 — 
0-02  dyne/cm.  are  described.  The  pressure  on  a 
copper  foil  float  11  cm.  long  is  balanced  by  the 
torsion  of  a  fine  wire  with  an  accurately  graduated 
divided  head,  the  calibration  of  which  in  absolute 
measure  is  effected  by  hanging  weights  on  a  small 
balance  mounted  on  the  wire.  To  prevent  leakage 
past  the  float,  the  ends  of  the  latter  are  attached  by 
very  thin  strips  of  gold  ribbon  to  brass  pieces  pressed 
tightly  against  the  Avails  of  the  trough.  The  substance 


to  be  investigated  (dissolved  in  light  petroleum)  was 
placed  on  a  clean  Avater  surface  by  means  of  a  Arery  fine 
dropping  pipette,  and  as  soon  as  the  solvent  had 
evaporated  and  a  steady  pressure  Avas  attained,  the 
latter  Avas  read.  The  surface  pressure  of  a  unimole- 
cular  film  has  been  determined  as  a  function  of  the 
surface  concentration  for  a  number  of  fatty  acids, 
esters,  alcohols,  and  nitriles  at  the  ordinary  temper¬ 
ature.  For  areas  greater  than  5000  A.2  per 
molecule,  the  pressures  ( F )  tend  to  a  value  within 
25%  of  that  given  by  Fa=RT,  R  having  the  same 
value  as  for  a  perfect  gas.  Between  100  and  5000 
A.2,  the  pressure-area  isothermals  closely  resemble 
the  ordinary  pressure-volume  isothermals  for  a  liquid 
and  its  vapour.  With  longer  chains  in  the  molecule 
there  is  a  horizontal  “  vapour-pressure  ”  region, 
terminating  on  the  one  hand  in  an  imperfect  gaseous 
film  and  on  the  other  in  either  the  condensed  or  the 
expanded  type  of  film.  When  the  chains  are  shorter, 
a  condition  which  corresponds  Avith  a  higher  temper¬ 
ature,  the  “  vapour- pressure  ”  region  disappears,  and 
the  films  are  above  their  “  critical  point.”  Expanded 
films  are  analogous  to  liquids,  and  there  is  considerable 
cohesion  betAveen  the  molecules  in  them. 

A.  B.  Manning. 

Spreading  of  solids  on  water  surfaces.  N.  K. 
Adam  and  G.  Jessop  (Proc.  Roy.  Soc.,  1926,  A,  110, 
441 — 443 ;  cf.  preceding  abstract). — Cary  and  Rideal’s 
observations  on  the  spreading  of  myristic  acid  on 
Avater  (A.,  1925,  ii,  1046)  haA’-e  been  continued  down 
to  Arcry  Ioav  compressions.  A  small  pressure,  that  of 
the  “  gaseous  ”  state  of  the  films,  is  set  up  Avithin  a  few 
seconds  after  the  crystal  touches  the  surface,  and  the 
“  tAvo-dimensional  vapour  pressure  ”  very  soon  after- 
Avards.  After  remaining  constant  at  this  value  for 
some  minutes,  the  pressure  finally  rises  very  rapidly. 

A.  B.  Manning. 

Spreading  of  one  liquid  on  the  surface  of 
another.  R.  S.  Burdon  (Proc.  Physical  Soc., 
1926,  38,  148 — 160). — The  spreading  of  water  and 
solutions  of  inorganic  salts  on  mercury  has  been 
examined.  Purest  “  conductndty  ”  water  spreads 
very  sloAvly  on  clean  mercury,  but  spreading  is 
accelerated  by  traces  of  acid  and  totally  inhibited  by 
traces  of  alkali  in  solution.  Solutions  of  neutral 
salts  and  acids  spread  rapidly,  and  in  consequence 
of  absorption  of  carbon  dioxide,  alkaline  solutions  are 
found  to  spread  after  some  time.  Electrostatic  fields  up 
to  4000  volts/cm.  applied  perpendicular  to  the  surface 
produce  no  results,  but  small  potentials  applied  to 
electrodes  in  contact  Avith  the  mercury  and  the  drop 
cause  spreading  when  the  mercury  is  positive,  and 
inhibit  it  Avhen  the  mercury  is  negative.  The 
method  of  photographing  films  on  mercury  surfaces 
is  described.  C.  J.  Sjjithells. 

Foaming  power  and  surface  tension.  O. 
Bartsch  (Kolloid-Z.,  1926,  38,  177—179;  cf.  Koll- 
Chem.  Beihefte,  1925,  20,  1 ;  A.,  1924,  ii,  832). — 
The  view  expressed  by  OstAvald  and  Steiner  (A.,  1925, 
ii,  771)  that  there  is  no  necessary  relationship  between 
foaming  poAver  and  lowering  of  surface  tension  is 
disputed.  A  determination  of  the  surface  tension- 
concentration  curves  and  foam  stability-concentration 
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curves  for  a  number  of  alcohols  and  fatty  acids  in 
water  shows  that  the  foam  stability  increases  up  to  the 
point  where  the  surface  tension  lowering  is  practically 
a  maximum,  and  then  decreases  rapidly.  Thus 
foaming  power  is  lost  if  the  surface-active  substance 
is  added  in  excess.  This  behaviour  is  explained  by 
the  heterogeneity  theory,  which  postulates  a  maximum 
of  foaming  power  when  equal  numbers  of  solvent  and 
solute  molecules  are  present  in  the  surface  layer. 
The  essential  condition  for  the  formation  of  foam  is 
a  surface  film  in  which  the  concentration  of  the 
dissolved  substance  is  different  from  that  in  the 
body  of  the  solution.  The  behaviour  of  lyophilic 
colloids,  and  the 'influence  of  solid  particles  on  foam 
stability,  are  briefly  discussed. 

L.  L.  Bircumshaw. 

Growth  and  dissolution  of  crystals.  M. 
Volmer  and  G.  Adikari  (Z.  Physik,  1925,  35,  170 — 
176). — The  growth  of  crystals  has  been  examined  by 
means  of  a  micro-kinematograph.  Crystals  from 
supercooled  benzophenone  were  found  to  be  projected 
outside  the  surface  of  the  liquid.  The  observations 
suggest  the  existence  of  an  adsorption  layer  of  mole¬ 
cules  on  the  face  of  the  crystal ;  these  molecules  are 
in  a  state  which  is  intermediate  between  those  which 
are  characteristic  of  solutions  and  crystal  lattices. 
The  molecules  are  displaced  along  the  surface  in 
directions  which  are  determined  by  the  direction  of 
crystal  growth.  E.  B.  Ludlam. 

Permeability  of  membranes.  K.  C.  Sen  (J. 
Indian  Chem.  Soc.,  1925,  2,  289 — 292). — Colloidal 
copper  ferrocyanide  is  precipitated  by  alcohols  in  the 
presence  of  small  quantities  of  electrolytes.  The 
purer  and  more  dilute  the  sol,  the  greater  is  its  stability 
towards  alcohols.  The  concentration  of  alcohol 
necessary  for  coagulation  is  considerable  :  in  the  case 
of  60%  ethyl  alcohol,  coagulation  occurred  in  an 
hour  (cf.  A.,  1925,  ii,  664).  The  higher  the  mol.  wt. 
of  the  alcohol  the  greater  is  its  precipitating  power. 
It  is  suggested  that  this  coagulation  explains  why  a 
copper  ferrocyanide  membrane  is  rendered  permeable 
to  sugar  by  the  presence  of  alcohol.  R.  W.  West. 

Permeability  of  nickel  to  hydrogen.  Influence 
of  pressure.  V.  Lombard  (Compt.  rend.,  1926, 
182,  463—465;  cf.  A.,  1923,  ii,  570).— The  rate  of 
passage  of  hydrogen,  under  770  mm.  pressure,  through 
nickel  discs  of  various  thicknesses  (from  about  0-2  to 
1-0  mm.)  has  been  determined.  The  permeability, 
■d,  is  related  to  the  thickness,  h,  by  an  expression  of  the 
type  d—Kjah,  where  K  and  a  are  constants. 

F.  G.  Tryhorn. 

Ionic  permeability  of  membranes.  VII.  Per¬ 
meability  of  tbe  collodion  membrane  to  multi¬ 
valent  cations.  I..  Michaelis  and  A.  Fujita 
(Biochem.  Z.,  1925,  164,  23 — 30). — The  permeability 
of  a  collodion  membrane  is  by  far  the  greatest  for 
hydrogen  ions,  then  after  large  intervals  come  the 
ions  of  rubidium  and  potassium,  then  sodium,  and 
finally  lithium.  It  is  practically  impermeable  to 
all  bi-,  ter-,  and  quadri-valent  cations  and  even  uni¬ 
valent  anions.  It  is  probable  that  it  is  more  per¬ 
meable  to  the  hydroxyl  ions  than  to  the  other  anions. 

P.  W.  Clutterbuck. 


Separation  of  crystalloids  from  one  another 
by  dialysis.  L.  Kahlenberg  (Phil.  Mag.,  1926, 
[vii],  1,  385 — 394). — A  number  of  mixtures  of 
crystalloids  have  been  separated  by  dialysis  in  pyridine 
solution  with  a  rubber  membrane.  In  every  case,  the 
substances  chosen  were  such  that  one  was  soluble  in 
both  pyridine  and  hydrocarbons,  whilst  the  other 
was  soluble  only  in  pyridine.  The  one  soluble  in 
hydrocarbons  passed  through  the  rubber.  Mixtures 
of  carbamide  with  sucrose,  maltose,  lactose,  galactose, 
dextrose,  and  Isevulose,  respectively,  in  aqueous 
solution  have  been  separated  by  dialysis  with  a  copper 
ferrocyanide  membrane.  In  all  cases,  the  carbamide 
passed  through  the  membrane.  Membranes  composed 
of  “  lanoline  ”  impregnated  on  silk  have  been  em¬ 
ployed  successfully  for  the  separation  of  various  pairs 
of  substances  in  aqueous  solution.  The  results  are 
attributed  to  the  selective  absorption  by  the  chole¬ 
sterol  present  in  “  lanoline,”  and  it  has  been  shown 
also  that  phytosterol  possesses  the  same  selective 
adsorptive  properties.  Animal  oils  containing 
cholesterol  and  plant  oils  containing  phytosterol  have 
been  shown  to  possess  selective  osmotic  properties. 
It  is  suggested  that  living  cells  owe  their  selective 
osmotic  properties  to  extremely  delicate  films  of  these 
sterols.  Of  all  the  substances  tested  carbamide 
passes  most  rapidly  through  these  membranes. 

A.  E.  Mitchell. 

Silver  chromate  rings  in  silicic  acid  gel.  E. 
Hatschek  (Kolloid-Z.,  1926,  38,  151 — 154). — Well- 
defined  rings  are  formed  on  addition  of  20 — 25% 
silver  nitrate  solution  to  a  gel  obtained  by  adding 
10  c.c.  of  sodium  silicate  solution  ( d  1-555)  to  100  c.c. 
of  a  4%  sodium  dichromate  solution.  This  is  incon¬ 
sistent  with  the  view  held  by  Dhar  and  Chatter ji 
(A.,  1925,  ii,  959)  that  silver  chromate  rings  cannot  be 
obtained  in  silicic  acid  gel.  Microscopical  examination 
shows  that  the  rings  consist  of  two  modifications  of 
silver  chromate  :  red  or  yellow  needles,  and  larger 
crystals,  bluish-violet  in  colour.  The  remarkable 
fact  is  observed  that  many  rings  lie  in  the  still  yellow  - 
eoloured  gel,  and  therefore  the  complete  exhaustion 
of  the  reacting  component  in  the  gel  under  the  last 
ring  is  not  a  necessary  condition  for  the  formation  of 
another  ring.  This  is  in  disagreement  with  Brad¬ 
ford’s  theory  (Biochem.  J.,  1916,  10,  169),  and  with 
theories  which  postulate  a  “  membrane  ”  formation, 
such  as  that  of  Fischer  and  McLaughlin  (A.,  1922,  ii, 
206),  and  of  Traube  and  Takehara  (A.,  1924,  ii,  834), 
but  not  with  Ostwald’s  theory  (cf.  A.,  1925,  ii,  530). 

L.  L.  Bircumshaw. 

Microcryoscopy  :  molecular  weight  deter¬ 
mination  in  trinitrotoluene.  I.  Pastak  (Bull. 
Soc.  chim.,  1926,  [iv],  39,  82 — 83). — Trinitrotoluene 
may  be  used  in  place  of  camphor  for  microcryoscopic 
mol.  wt.  determinations  by  the  method  of  Rast 
(A.,  1923,  ii,  57,  312),  but  East’s  experimental 
methods  require  modifying  as  follows.  Known 
weights  of  the  given  substance  and  of  trinitrotoluene 
are  melted  together  and  then  ground,  the  process 
being  repeated  several  times  to  give  a  homogeneous 
mixture.  Capillary  tubes  are  filled  with  the  mixture 
and  with  pure  trinitrotoluene,  respectively,  and  the 
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difference  in  m.  p.  determined  by  slow  uniform  heating 
in  the  usual  apparatus.  By  this  method,  the  lag  of 
the  thermometer  is  constant  and  does  not  affect  the 
lowering  of  f.  p.  from  which  the  mol.  wt.  is  calculated. 
Trinitrotoluene  is  specially  suitable  for  polynitro¬ 
compounds.  W.  Hume-Rothery. 

Theory  of  molecular  weight  determinations 
in  mixed  solvents.  C.  Wagner  (Z.  pliysikal. 
Chem.,  1926,  119,  53 — 5S). — Theoretical  (cf.  Drucker 
and  Weissbach,  A.,  1925,  ii,  953).  L.  F.  Gilbert. 

Internal  friction  and  density  of  mixed  aqueous 
solutions  of  salts  and  acids.  W.  Grttnert  (Z. 
anorg.  Cliem.,  1926,  151,  309 — 312;  cf.  A.,  1925,  ii, 
859). — The  density  and  internal  friction  of  solutions  of 
hydrochloric  and  nitric  acids  at  20°  are  increased  by 
addition  of  sodium  chloride  and  potassium  nitrate, 
respectively,  by  amounts  proportional  to  the  amount 
of  salt  added  over  the  whole  concentration  range 
examined.  Mixtures  of  sulphuric  acid  and  ammon¬ 
ium  sulphate  at  20°,  40°,  60°,  and  80°  behave  in  this 
way  in  respect  to  density,  but  the  rate  of  increase  of 
internal  friction  increases  slowly  with  the  sulphuric 
acid  concentration  until  this  corresponds  with  com¬ 
plete  conversion  of  the  sulphate  into  hydrogen 
sulphate,  after  which  it  remains  constant.  These 
mixtures  show  the  greatest  rate  of  increase  of  internal 
friction,  and  the  hydrochloric  acid-cliloride  mixtures 
the  least.  R.  C  err  kill. 

Dielectric  constants  of  solutions  of  electro¬ 
lytes.  R.  T.  Lattey  (Z.  pliysikal.  Chem.,  1926, 
119,  104 — 106). — A  reply  to  incidental  criticism  by 
Walden,  Ulich,  and  Werner  (A.,  1925,  ii,  512).  Atten¬ 
tion  is  directed  to  an  apparent  error  in  one  of  their 
calculations.  L.  F.  Gilbert. 

[Dielectric  constants  of  solutions  of  electro¬ 
lytes.]  P.  Walden,  H.  Ulich,  and  0.  Werner 
(Z.  pliysikal.  Chem.,  1926,  119,  107 — 110;  cf.  pre¬ 
ceding  abstract). — The  validity  of  Lattey’s  calcu¬ 
lation  is  acknowledged,  but  the  authors’  values  for 
the  dielectric  constants  of  solutions  of  electrolytes 
(A.,  1925,  ii,  773)  are  only  very  slightly  affected  by  the 
application  of  the  corrections  entailed. 

L.  F.  Gilbert. 

Molten  salts  as  solvents  for  strong  electro¬ 
lytes.  P.  Gross  (Z.  anorg.  Chem.,  1926,  150, 
339 — 342). — The  anomalous  behaviour  of  electrolytes 
in  solvents  of  low  dielectric  constant  is  probably  due 
to  the  correspondingly  large  force  between  the  ions. 
The  assumption  that  highly  dissociated  molten  salts 
have  high  dielectric  constants  is  improbable,  because 
concentrated  aqueous  solutions  of  strong  electrolytes 
such  as  lithium  chloride  have  lower  dielectric  constants 
than  water.  The  activity  of  ions  in  aqueous  solution 
depends  on  the  total  ion  concentration;  in  a  dilute 
solution  with  a  molten  salt  as  solvent  this  will  be 
practically  constant,  and  the  activity  will  therefore 
be  independent  of  the  concentration  of  the  solute. 

A.  Geake. 

Nickel  sulphide  sols.  I.  P.  C.  L.  Thorne  and 
E,  W.  Pates  (Kolloid-Z.,  1926,  38,  155— 158).— The 
investigation  was  undertaken  with  a  view  to  establish 
the  conditions  for  the  stability  of  the  brown  nickel 


sulphide  sol  which  is  frequently  obtained  during 
analysis.  By  addition  of  nickel  sulphate  solution  to 
excess  of  ammonium  sulphide  solution  in  sealed 
vessels,  a  stable  sol  is  formed  if  the  nickel  concentra¬ 
tion  lies  between  0-08  and  0-01  g.  per  litre.  The 
colloidal  nature  of  the  brown  liquid  may  be  proved 
by  ultrafiltration  by  means  of  collodion  membranes. 
The  sol  is  also  formed  by  passing  excess  of  hydrogen 
sulphide  through  a  solution  of  nickel  hydroxide  in 
ammonia.  The  sol  varies  in  colour  from  black  to 
light  brown,  according  to  the  proportion  of  nickel 
sulphide,  and  is  characterised  by  marked  stability. 
The  action  of  atmospheric  oxygen  causes  slow 
coagulation.  Cataphoresis  shows  that  the  particles 
arc  negatively  charged.  The  slow  development  of 
the  brown  colour  is  considered  to  be  due  to  the  slow 
growth  of  the  particles,  and  may  also  be  connected 
with  the  fact  that  nickel  sulphide  occurs  in  three 
modifications  (cf.  Thiel  and  Gessncr,  A.,  1914,  ii,  277). 

L.  L.  Bircumsiiaw. 

Physico-chemical  properties  of  solutions  of 
germanium  dioxide  [and  arsenic  tri  oxide]. 
W.  A.  Roth  and  O.  Schwartz  (Ber.,  1926,  59,  [B], 
338 — 348). — Germanium  dioxide  gives  colloidal 
solutions  with  negatively  charged  particles  in  water 
and  also  very  faintly  acidic,  true  solutions ;  it  is  the 
only  solid  dioxide  of  the  group  which  exhibits  the 
latter  property.  For  solutions  prepared  as  far  as 
possible  out  of  contact  with  glass  and  containing 
4-0 — 0-23  g.  of  germanium  dioxide  in  1000  g.  of  solu¬ 
tion,  the  constant  increment  of  d\l  is  (80-6±0-3)  X 10'5 
per  g.  of  germanium  dioxide  in  1000  g.  of  solution. 
The  molecular  volume  of  dissolved  germanium 
dioxide  is  calculated  to  be  20-2  c.c.,  whereas  the 
corresponding  figure  for  the  solid  state  is  22-24  c.c. 
The  atomic  refraction  of  germanium  is  found  to  be 
about  8-9  from  observations  on  the  densities  of  its 
solutions  and  their  refractive  index  determined  by 
the  aid  of  Lowe’s  interferometer.  This  value  agrees 
with  that  derived  from  observations  with  germanium 
bromide  or  germanium  tetraethyl,  but  differs  widely 
from  that  (about  1-6)  derived  from  the  tetrachloride. 
In  comparison  with  the  refractive  indices  of  the 
tetrachlorides  of  carbon,  silicon,  and  tin,  that  of 
germanium  tetrachloride  appears  low.  The  specific 
conductance  of  solutions  of  germanium  dioxide 
saturated  at  low  temperatures  leads  to  the  value 
1-2x1  O'7  for  the  dissociation  constant;  constant 
values  are  not  obtained  with  solutions  which  have 
been  saturated  at  a  higher  temperature,  but  their 
conductivity  is  greater  than  that  of  cold  saturated 
solutions.  The  most  concentrated  aqueous  solution 
of  germanium  dioxide  is  about  Ar/35  at  18°  and  N/50 
at  0°.  The  molecular  depression  of  the  f.  p.  is  1-83 — 
1-85°  over  the  whole  range  of  concentration.  Even 
in  the  most  dilute  solutions  which  can  be  examined 
cryoscopically,  arsenious  oxide,  which  in  many  respects 
resembles  germanium  dioxide,  is  weakly  associated 
and,  in  addition,  converted  almost  completely  into 
HAs02  or  H3As03.  H.  Wren. 

Colloid  chemistry  of  bismuth.  A.  Gutbier 
(Z.  anorg.  Chem.,  1926,  151,  153— 156).— Colloidal 
solutions  of  bismuth  may  be  obtained  by  reducing 
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bismuth  nitrate-glycerol  solutions  with  sodium  hypo- 
sulpliite  or  with  sodium  hydroxide  and  formaldehyde. 
Such  solutions  arc  dark  brown  by  transmitted  light ; 
they  are  re-oxidised  by  air,  but  may  be  dialysed 
under  liquid  paraffin.  If  reduced  with  sodium 
hyposulphite,  the  solution  is  rapidly,  completely, 
and  irreversibly  coagulated  when  heated  or  when 
concentrated  in  a  vacuum.  If  reduced  with  form¬ 
aldehyde,  the  dialysed  solution  may  be  concentrated  on 
a  water-bath  to  a  viscous  mass  containing  5-4%  of 
bismuth.  A.  Geake. 

Preparation  of  colloidal  silver  by  electrolysis. 
A.  Lottermoser  and  S.  Bausch  (Z.  Elektroclicm., 
1926,  32,  87 — 92). — An  investigation  of  the  con¬ 
ditions  affecting  the  formation  of  silver  and  silver 
oxide  sols  by  electrolysis,  with  special  reference 
to  the  influence  of  protective  colloids.  The  sol 
formed  at  the  cathode  when  silver  nitrate  is  electrolysed 
between  platinum  electrodes  in  a  U-tube  (cf.  Billitzcr, 
A.,  1902,  ii,  454)  is  found  to  consist  of  silver  oxide. 
Billitzer  stated  that  the  sol  was  stabilised  by  adding 
gelatin,  but  the  action  is  found  to  consist  in  a  partial 
reduction  of  silver  oxide  to  silver  by  the  gelatin  in 
presence  of  light.  The  presence  of  silver  in  the  sols 
formed  by  the  electrolysis  of  silver  salts  is  always  due 
to  some  secondary  process.  With  alternating  current 
and  silver  electrodes  it  is  found  that  the  electrolyte 
plays  no  essential  part  in  the  silver  sol  formation. 
In  further  experiments  in  which  sodium  hydroxide 
solutions  were  electrolysed  between  silver  electrodes, 
by  the  use  of  both  direct  and  alternating  current,  it 
was  found  that  the  initial  degree  of  dispersion  of  the 
sols  formed  is  greater  in  presence  of  a  protective 
colloid.  Colloid  formation  is  promoted  by  the  heat 
liberated  by  the  current  and  by  the  evolution  of  gas 
from  the  electrodes.  The  dark  brown  sols  obtained 
under  these  conditions  consist  of  silver  and  silver  oxide, 
and  may  be  stabilised  by  previous  addition  of  sodium 
silicate,  the  action  of  which  is  attributed  to  the  silicic 
acid  formed  by  hydrolysis.  Using  direct  current,  a 
layer  of  oxide  is  formed  on  the  anode,  and  a  disperse 
system  containing  silver  oxide  with  a  little  silver  is 
formed.  The  presence  of  the  latter  is  due  to  reduction 
by  cathodic  hydrogen,  the  process  being  assisted  by 
stirring  the  electrolyte.  C.  H.  D.  Clark. 

Apparent  viscosity  of  colloidal  solutions  and 
a  theory  of  neutral  colloids  as  solvated  micelles 
capable  of  aggregation.  J.  W.  McBain  (J. 
Physical  Chem.,  1926,  30,  239—247;  cf.  Trans. 
Faraday  Soc.,  1924,  20,  22 — 24). — Mechanical  ex¬ 
planations  of  the  high  viscosity  of  colloidal  solutions 
are  discussed.  The  order  of  magnitude  of  the  apparent 
viscosity  of  dilute  “  nitrocotton  ”  solutions  is  such 
that  it  camiot  be  ascribed  to  simple  massive  particles 
according  to  the  views  of  Einstein  (Ann.  Physik,  1906, 
[iv],19, 289)  andHatschek(A.,  1913,  ii,  559).  Neither 
solvation  nor  the  assumption  of  a  film  of  solvent 
enveloping  each  particle  is  adequate  as  an  explanation, 
and  the  impossible  assumption  that  the  whole 
volume  of  the  solution  is  to  be  ascribed  to  the  particles 
also  fails  to  explain  the  viscosities  observed.  The 
high  viscosities  are  attributed  to  the  increased  shear 
which  is  imposed  on  the  solvent  when  the  small  rigid 
colloidal  particles  or  micelles  cohere  to  form  open  or 


loose  aggregates  suspended  in  the  solvent.  These 
structures  practically  immobilise  the  solvent  which 
they  embrace,  and  this  involves  interference  between 
the  particles  and  deformation  when  the  solution  is 
made  to  flow.  The  highest  viscosity  slopes  do  not 
reflect  high  solvation,  but  rather  insufficient  solvation 
to  disintegrate  the  particles.  Viscous  sols  such  as 
“  nitrocotton  ”  do  not  exhibit  true  viscous  flow.  The 
flow  is  dependent,  in  such  cases,  on  the  type  of 
viscosimeter,  and  the  apparent  viscosity  is  influenced 
by  the  rate  of  shear.  Experiments  with  “  nitro- 
eotton  ”  in  benzylformanilide  at  25°,  in  ethylform- 
anilide  at  55°,  and  in  a  mixture  of  phenyl  benzyl  - 
uretliane  and  phenylurethane  at  55°  show  that  strict 
proportionality  between  efflux  and  shearing  stress  is 
not  obtained. 

In  the  author's  theory  of  neutral  colloids  as  solvated 
micelles  capable  of  aggregation,  the  linking  up  of  the 
micelles  to  form  larger  structures  is  accomplished  by 
forces  which  are  as  local  and  specific  as  those  operative 
in  adsorption  or  in  residual  affinity.  Substitution  in 
the  particles  by  various  substances,  particularly  by 
mixed  solvents,  loosens  these  linkings.  Solvation 
becomes  the  essential  factor  in  gelatinising  and  dis¬ 
solving  “  nitrocotton  ”  and  in  explaining  the  apparent 
viscosity  of  the  resulting  systems.  The  efficiency  of 
a  solvent  will  depend  on  the  dismemberment  brought 
about,  and  in  the  poorer  solvents  this  dismemberment 
is  less  complete,  with  a  resulting  higher  viscosity. 

L.  S.  Theobald. 

Influence  of  hydrogen-ion  concentration  on 
the  viscosity  and  elasticity  of  gelatin  solutions. 
H.  Freundlicii  and  H.  Neokihcher  (Kolloid-Z,, 
1926,  38,  180 — 1S1 ;  cf.  Freundlich  and  Schalck,  A., 
1925,  ii,  112). — An  investigation  has  been  made  by 
Hess’  method  of  the  behaviour  of  0-5%  gelatin 
solutions  of  varying  acidity.  The  pn  of  the  solutions, 
varied  by  addition  of  O-OOIW-  to  0-5AT-hydrochloric 
acid,  was  measured  by  means  of  a  quinhydrone 
electrode.  From  the  curves  obtained,  which  show 
deviation  from  Poiseuille’s  law,  the  viscosity  and 
elasticity  of  the  solutions  were  derived.  Both 
quantities  show  a  minimum  in  the  neighbourhood  of 
the  isoelectric  point  (pH  4-7)  and  a  maximum  on  the 
acid  side.  L.  L.  Bircuaishaw. 

Method  for  rendering  visible  molecular  aggre¬ 
gates  of  albumin  and  other  submicroscopic 
structures.  H.  Bechhold  and  L.  Villa  (Biochem. 
Z.,  1925,  165,  250 — 260). — The  system  Bacillus  coli- 
cgg-albumin  in  solution  is  treated  with  excess  of  gold 
chloride  and  potassium  carbonate  solutions,  the  excess 
being  removed  by  washing  on  an  ultrafilter.  The 
gold  fixed  by  the  protein  or  micro-organism  remains 
as  a  nucleus  after  burning  on  a  slide,  and  this  is 
intensified  until  visible  in  the  ultramicroscope  by 
treatment  with  gold  chloride,  potassium  carbonate, 
and  ferricyanide  solution  followed  by  formaldchvde. 
It  is  computed  that  each  albumin  particle  consists 
of  about  50  albumin  molecules  and  that  each  particle, 
before  intensification,  had  a  minimal  diameter  >4 
but  <10  [xg.  P.  W.  Clhtterbuck. 

Colloid  charge.  R.  Keller  (Kolloid-Z.,  1926, 
138,  158 — 165). — It  is  emphasised  that  the  charge  on 
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a  colloid  particle  results  from  the  difference  in  the 
dielectric  constant  of  the  disperse  phase  and  the  dis¬ 
persion  medium,  and  is  an  intrinsic  property  of  the 
particular  system  considered,  the  influence  of  adsorbed 
ions  being  greatly  exaggerated.  The  colloid  charge  is 
supposed  to  reside  in  the  dispersion  medium.  The 
definition  of  the  pa  of  colloidal  solutions  in  terms  of  the 
ionic  product  of  pure  water  is  erroneous,  since  the 
dielectric  constant  of  the  solution  differs  from  that  of 
water.  The  state  of  the  system  is  described  more 
accurately  by  the  determination  of  its  hydrogen-ion 
concentration  by  electrometric  methods. 

L.  L.  Bircumshaw. 

Electric  charge  of  colloid  particles.  W.  Rein- 
ders  (Chem.  Weekblad,  1926,  23,  130 — 134). — A 
summary  and  discussion  of  recent  work. 

S.  I.  Levy. 

Variation  of  the  charge  of  colloidal  particles 
with  concentration  of  electrolytes.  I.  Arsenious 
sulphide  sol  and  acids.  J.  N.  Mukherjee  and 
S.  G.  Chaudhury  (J.  Indian  Chem.  Soc.,  1925,  2, 
296 — 309). — Migration  velocity  measurements  show 
that  the  variation  of  the  charge  of  colloidal  arsenious 
sulphide  with  different  concentrations  of  acid  depends 
on  the  nature  and  method  of  preparation  of  the  sols. 
Simple  behaviour  is  exhibited  only  by  sols  which 
contain  excess  of  arsenious  acid ;  the  irregularities 
observed  in  other  cases  are  attributed  to  interaction 
between  polythionic  acids  and  hydrogen  ions  present 
in  the  sols  (cf.  Murphy  and  Mathews,  A.,  1923,  ii, 
156).  Acetic  and  formic  acids  lower  the  charge  to  a 
greater  extent  than  oxalic  and  hydrochloric  acids. 
The  smaller  dielectric  constants  of  acetic  and  formic 
acids  cause  an  increase  in  the  electrical  adsorbability 
with  a  corresponding  decrease  in  the  charge.  It  is 
found  that  the  order  of  the  coagulating  power  of  these 
acids  is  the  reverse  of  the  capacity  to  diminish  the 
charge.  This  is  attributed  to  the  diminution  of  the 
dielectric  constant.  R.  W.  West. 

Equilibrium  in  colloid  systems.  0.  K.  Rice 
(J.  Physical  Chem.,  1926,  30,  189 — 204;  see  Tolrnan, 
A.,  1913,  ii,  488). — A  theoretical  paper  in  which  the 
phase  rule  is  deduced  in  a  form  applicable  to  colloid 
systems.  By  its  use  it  is  inferred  that  with  both 
charged  and  uncharged  particles  equilibrium  exists 
only  if  the  particles  are  of  one  size,  or  of  a  few  definite 
sizes.  In  an  examination  of  the  stability  of  the 
equilibria,  two  types,  temporary  and  permanent, 
have  been  found.  The  relation  between  these  and 
the  conditions  of  stability  are  considered  in  detail. 
Coagulation  is  also  discussed.  L.  S.  Theobald. 

Relation  between  properties  and  chemical 
composition  of  soil  colloids.  M.  S.  Anderson 
and  S.  E.  Mattson  (Science,  1925,  62,  114 — 115). — 
The  various  properties  of  the  colloidal  material  from 
different  soils  are  more  or  less  related;  they  also 
appear  to  be  related  to  the  chemical  composition. 
Data  suggesting  a  correlation  between  the  molecular 
ratio  SiOj, :  (Al2034-Fe203),  the  heat  of  wetting,  and 
the  adsorption  of  ammonia  are  tabulated. 

A.  A.  Eldridge. 


Optical  behaviour  of  fibrous  alumina.  W. 
Rrausze  (Koll.  Chem.  Beihefte,  1926,  21,  282 — 304: 
cf.  Wislicenus,  A.,  1908,  ii,  261). — The  double  re¬ 
fraction  of  fibrous  alumina  shows  a  minimum  value 
when  the  fibres  are  filled  with  a  liquid  of  refractive 
index  about  1-53.  This  residual  double  refraction  is 
positive  with  reference  to  the  direction  of  growth  of 
the  crystals.  This  may  be  due  either  to  difference  in 
dispersive  power  of  the  fibres  and  the  liquid  or  to  the 
fibres  themselves.  Fibres  in  the  interstices  of  which 
various  substances  have  been  allowed  to  crystallise 
have  also  been  examined.  Colouring  the  crystals 
with  methylene-blue,  iodine,  gold,  silver,  and  mercury 
produces  dichromatism,  and,  except  in  the  case  of 
methylene-blue,  affects  the  double  refraction. 

R.  Cuthill. 

Colloid  chemistry  of  urine  :  an  example  of  a 
clinical  dispersoid  analysis.  F.-V.  von  Hahn 
(Kolloid-Z.,  1926,  38,  136 — 138). — A  linear  relation¬ 
ship  exists  between  the  surface  activity  and  density 
of  normal  urine.  Defining  1  Graham  (Gh)  as  the 
surface  activity  due  to  a  reduction  of  the  surface 
tension  of  the  solvent  by  1%,  it  is  found  that  Gh— 
0-69(d— 1-004).  There  is  also  a  clear  connexion 
between  surface  tension  and  colour  intensity  in  normal 
urine,  between  viscosity  and  density,  between  viscosity 
and  optical  activity,  and  between  surface  activity  and 
optical  activity.  No  evidence  is  available  for  the 
existence  of  a  connexion  between  surface  activity  and 
viscosity,  and  the  relationship  found  by  Lichtwitz 
between  colloid  content,  surface  tension,  and  viscosity 
is  shown  to  be  erroneous,  since  it  rests  on  the  assump¬ 
tion  that  the  whole  of  the  surface  active  constituents 
of  urine  are  in  the  dispersoid  condition,  which  is  not 
the  case.  L.  L.  Bircumshaw. 

Combination  of  salts  and  proteins.  II. 
Determination  of  the  concentration  of  combined 
ions  from  membrane  potential  measurements. 
J.  H.  Northrop  and  M.  Kunitz  (J.  Gen.  Physiol., 
1926,  9,  351 — 360). — A  method  is  described  for  the 
measurement  of  membrane  potentials  of  gelatin- 
salt  solutions,  from  which,  together  with  analysis  of 
the  solutions,  the  concentration  of  ions  combined  with 
the  protein  may  be  calculated.  The  values  so 
obtained  for  the  chlorides  of  hydrogen,  lithium, 
potassium,  and  zinc  are  in  good  agreement  with  those 
obtained  by  direct  concentration  cell  measurements. 

C.  P.  Stewart. 

Electrolytic  concentration  of  protein  solutions 
and  hydrophile  colloids.  J.  Reitstotter  and 
G.  Lasch  (Biochem.  Z.,  1925, 165,  90 — 95). — Using  a 
three-chambered  cell,  it  is  possible  to  achieve  a  ten¬ 
fold  concentration  of  the  colloid  with  the  elimination 
of  electrolytes.  C.  Remington. 

Alteration  of  albumin  by  heat.  M.  Sfiegel- 
Adole  (Kolloid-Z.,  1926,  38,  127—129;  cf.  A.,  1925, 
ii,  199). — Earlier  work  on  the  globulins  has  been  ex¬ 
tended  to  serum-albumin.  It  is  found  that  pure  serum- 
albumin  coagulates  completely  on  heating.  By  the 
action  of  dilute  alkali  or  acid,  this  coagulate  regains 
its  solubility  in  water,  partly  or  completely,  according 
to  the  proportion  of  acid  or  alkali  to  albumin,  and 
the  water-soluble  albumin  thus  obtained  cannot  bo 
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distinguished  from  ordinary  albumin,  either  by 
physico-chemical  or  by  biological  means.  When 
albumin  is  heated  in  presence  of  acid  or  alkali,  it 
retains  its  solubility  in  water ;  whether  this  is  partial 
or  complete,  depends  on  the  proportion  of  acid  or 
alkali  to  albumin.  The  effect  of  addition  of  neutral 
salts  on  the  behaviour  of  acid-  or  alkali-albumin 
when  heated  can  be  observed  only  when  the  salt  is 
added  before  heating,  independently  of  whether  the 
albumin  is  denatured  or  still  water-soluble.  The 
results  obtained  appear  to  support  the  “  ring-form¬ 
ation  ”  theory  advanced  by  Hofmeister,  Pauli,  and 
others.  L.  L.  Bircumshaw. 

Physical  chemistry  of  globulins.  VII. 
Effect  of  addition  of  salts  to  acid-  and  alkali- 
globulin.  M.  Adolf  (Koll.  Chem.  Beiliefte,  1926, 
21,  241 — 281 ;  cf.  A.,  1925,  ii,  199). — E.M.F.  measure¬ 
ments  show  that  addition  of  salt  always  reduces  the 
hydrogen-ion  activityin  an  acid-globulin  solution  by  an 
amount  which  increases  with  increasing  valency  of  the 
salt  anion,  but  decreases  with  increasing  valency  of 
the  salt  cation.  The  acid  reaction  never  disappears, 
however.  Addition  of  salts  to  an  alkali-globulin 
solution  reduces  the  hydroxyl- ion  activity,  and  the 
solution  may  ultimately  become  acid.  The  con¬ 
ductivities  of  mixed  solutions  of  salts  with  acid-  and 
alkali-globulins  is  less  than  the  sum  of  the  con¬ 
ductivities  of  the  components  to  an  extent  which 
appears  to  depend  on  the  valencies  of  the  salt  ions. 
Addition  of  a  salt  to  solutions  of  either  globulin 
reduces  and  may  destroy  the  mobility  of  the  protein 
ion.  In  the  case  of  acid-globulins,  this  effect  increases 
with  increasing  valency  of  the  salt  anion,  and  decreases 
with  decreasing  valency  of  the  salt  cation;  alkali- 
globulins  show  the  opposite  behaviour.  Measure¬ 
ments  of  chloride-ion  activity  show  that  mercurous 
chloride  combines  with  the  anion  of  sodium  globulinate 
with  simultaneous  dissociation  of  chloride  ions. 
Neutral  salts  reduce  the  viscosity  of  acid-globulin 
solutions,  the  value  ultimately  reaching  a  minimum 
with  increasing  salt  concentration.  It.  Cuthill. 

I.  New  methods  in  micro-physico-chemistry. 
II.  Cataphoresis  of  substances  under  physio¬ 
logical  conditions.  III.  Cataphoresis  of 
oxygen  and  carbon  dioxide.  Positive  oxygen  ? 
IV.  Cataphoresis  of  sugars.  It.  Keller  (Bio- 
chem.  Z.,  1926,  168,  88—93,  94—97,  98—105,  106— 
109). — I.  An  introduction  to  the  following  papers, 
with  a  resume  of  the  principles  involved  in  the  methods 
developed  for  the  study  of  the  electrical  condition  of 
cells. 

II.  The  behaviour  of  dyes  in  the  histological  micro- 
cataphoresis  apparatus  of  Flirt h  (A.,  1925,  ii,  1057)  is 
similar  to  that  observed  in  cataphoresis  experiments 
in  vitro  between  non-metallic  electrodes  under  high 
potential  gradients. 

III.  [With  J.  Gicklhorn.] — Nascent  oxygen  (or 
hydrogen  peroxide)  is  attracted  to  the  cathode; 
carbon  dioxide  is  repelled.  The  respiring  organs  of 
the  higher  and  lower  animals  are  negative  to  surround¬ 
ing  tissues,  due  to  an  abundance  of  reducing  centres 
and  a  slightly  greater  alkalinity.  The  positive 
centres  are  concentrated  in  granules. 

IV.  [With  J.  Gicklhorn.] — Dextrose  migrates 


to  the  anode  in  alkaline  or  neutral  solution.  In  acid 
solution,  all  sugars  pass  to  the  cathode.  Insulin  goes 
to  the  anode.  R.  K.  Cannan. 

Elasticity  of  jellies  of  cellulose  acetate  in 
relation  to  physical  structure  and  chemical 
equilibria.  H.  J.  Poole  (Trans.  Faraday  Soe., 
Feb.,  1926,  advance  proof). — The  methods  previously 
applied  to  gelatin  jellies  (A.,  1925,  ii,  519)  have  been 
used  in  the  investigation  of  cellulose  acetate  jellies 
in  benzyl  alcohol  as  solvent.  The  load-strain  curve 
is  found  to  bend  towards  the  load  axis,  and  a  two- 
phase  fibrillar  structure  is  therefore  assumed.  The 
elasticity  of  cellulose  acetate  jellies  in  benzyl  alcohol 
containing  a  small,  constant  amount  of  water  is 
found  to  be  approximately  proportional  to  the  square 
of  the  concentration  of  solid  component,  which  is 
interpreted  on  the  basis  of  a  reversible  solvation 
equilibrium  between  solvent  and  solute.  Unlike  the 
case  of  gelatin,  permanent  deformation  is  found  to 
occur  to  a  very  small  extent  when  the  compressed 
jellies  are  heated  and  cooled, from  which  it  is  concluded 
that  the  structure  produced  in  gel  formation  is  mainly 
a  permanent  one,  and  that  the  elasticity  of  the  gel 
varies  with  degree  of  solvation,  but  in  an  opposite 
direction.  Hysteresis  in  the  recovery  of  elastic  equili¬ 
brium  after  heating  is  noticeable,  especially  at  higher 
temperatures.  The  forces  between  the  cellulose 
acetate  molecules  are  considered  to  have  a  strictly 
local  character,  the  sphere  of  effective  attraction  being 
smaller  than  the  molecule  itself,  so  that  the  smaller 
molecules  of  solvent  in  their  kinetic  movements  may 
enter  this  sphere  and  diminish  the  attraction. 

The  “  creep  ”  under  stress  is  found  to  consist  of  a 
slow  reversible  part  and  an  irreversible  deformation 
of  solid.  The  reversible  creep  follows  the  equations 
previously  developed  by  the  author  for  gelatin,  and  a 
“  coefficient  of  inner  resistance,”  measuring  the  force 
normal  to  a  face  required  to  produce  unit  velocity  of 
creep  in  a  unit  cube  of  jelly  in  the  hypothetical 
absence  of  all  elastic  controlling  forces,  is  proposed 
for  use  in  this  connexion.  When  water  or  xylene 
progressively  displaces  benzyl  alcohol  as  solvent,  the 
above  coefficient  plotted  against  content  of  water  or 
xylene  gives  curves  of  the  same  type  as  the  correspond¬ 
ing  viscosity  curves  of  the  parent  sols  plotted  in  the 
same  way.  Water  produces  a  decrease  of  elasticity 
and  therefore  favours  solvation ;  xylene  increases 
elasticity  and  diminishes  solvation. 

C.  H.  D.  Clark. 

Structure  of  gels.  P.  Thomas  and  M.  Sibi 
(Compt.  rend.,  1926,  182,  314 — 316). — The  dibenzoic 
acetal  of  sorbitol  is  known  to  yield  a  jelly  when  an 
aqueous  solution,  obtained  by  long  boiling,  is  cooled. 
Gelation  does  not  occur  unless  the  water  is  nearly 
neutral,  preferably  with  pu  8-0 — 8-5.  Solutions  in 
various  organic  solvents  gelatinise  on  cooling  or 
evaporation.  On  prolonged  agitation,  the  aqueous 
gel  breaks  up  into  flocculent  fragments,  leaving  nothing 
in  solution.  When  it  is  covered  with  acetone  or  other 
organic  solvent  and  kept,  incipient  crystallisation  is 
observed  at  the  boundary.  The  view  is  favoured 
that  the  gel  consists  of  a  network  of  fine  crystals 
holding  a  large  volume  of  solvent  in  its  meshes. 

W.  A.  Caspari. 
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Coagulation  of  clay.  R.  Gallay  (Koll.  Chem. 
Beihcfte,  1926,  21,  431 — 489). — The  effect  of  elec¬ 
trolytes  on  the  coagulation  of  soil  and  clay  has  been 
investigated  by  means  of  mechanical  analysis,  and  by 
reference  to  ultramicroscopical  observations  and 
viscosity  measurements.  In  a  suspension  of  clay,  the 
coarse  particles  promote  the  coagulation  of  finer 
particles,  so  that  the  minimum  electrolyte  concentra¬ 
tion  required  to  produce  coagulation  increases  with 
increasing  dispersity  of  the  suspension.  During 
coagulation,  the  viscosity  changes  in  a  discontinuous 
manner,  probably  because  the  coarser  particles  have 
separated  out  before  the  fine  particles  commence  to 
separate.  If  the  clay  holds  the  maximum  amount  of 
salts  of  univalent  metals,  then  owing  to  base  exchange 
the  salts  of  bivalent  metals  lose  some  of  their  normal 
coagulative  activity.  Salts  of  univalent  metals  arc 
unusually  effective  in  coagulating  clay  containing 
considerable  quantities  of  salts  of  bivalent  metals  for 
the  same  reason.  The  coagulative  power  of  the  uni¬ 
valent  cations  increases  in  the  order  Li,  Na,  NH4, 
K,  Rb,  Cs,  and  of  the  bivalent  cations  in  the  order 
Mg,  Ca,  Ba.  The  effect  of  certain  salt  solutions  on 
the  physical  structure  of  soil  is  considered  from  the 
point  of  view  of  the  hydration  theory. 

R.  Cuthill. 

Protein  coagulation.  E.  Freund  and  B.  Ltjstig 
(Bioehem.  Z.,  1926,  167,  355 — 373). — Heat  coagul¬ 
ation  is  a  chemical  process  involving  the  absorption  of 
water,  increased  alkalinity,  increased  free  amino- 
groups,  and  increased  amount  of  ether-soluble  sub¬ 
stances  readily  obtained  by  hydrolysis.  The  denatur- 
ation  point  coincides  with  the  coagulation  point  after 
the  addition  of  salt.  P.  W.  Clutterbuck. 

Influence  of  pa  on  the  diffusion  of  dyes  into 
gelatin  gels.  H.  Mommsen  (Biochcm.  Z.,  1926, 
168,  77 — 87). — Acid  dyes  diffuse  more  slowly 
through  acid  than  through  alkaline  gels,  but  accumu¬ 
late  to  a  larger  extent  in  the  former.  With  basic  dyes, 
the  reverse  is  the  case.  When  the  dyo  is  caused  to 
diffuse  out  of  a  gel  into  the  acid  or  alkaline  gel  the 
anomaly  disappears,  and  it  would  seem  that  the 
larger  amount  of  acid  dye  which  accumulates  in  the 
acid  gel  is  due  to  adsorption.  The  differentiation 
between  velocity  of  diffusion  and  adsorption  effects 
is  considered  in  relation  to  cell  permeability. 

R.  K.  C ANN AN. 

General  colloid  chemistry.  XVIII.  Analysis 
and  constitution  of  colloidal  gold.  IV.  Rate 
of  migration.  L.  Fuchs  and  W.  Pauli  (Koll. 
Chem.  Bcihefte,  1926,  21,  412—430;  cf.  A.,  1925,  ii, 
390). — The  rate  of  migration  at  25°  under  unit  fall  of 
potential  is  25-5 — 35xl0'5  cm./sec.  for  pure  sols 
prepared  with  formaldehyde  and  25-2 — 27-3  XlO'5 
cm./sec.  for  pure  acid  sols.  Undialysed  sols  and 
dialysed  sols  containing  potassium  carbonate  give 
higher  values,  which  are  reduced  and  ultimately 
changed  in  sign  by  addition  of  aluminium  sulphate  or 
chloride.  These  latter  also  reduce  the  rate  of  migra¬ 
tion  of  pure  dialysed  sols,  but  do  not  change  its  sign; 
Burton’s  results  (A.,  1906,  ii,  841)  are  probably  due  to 
the  presence  of  alkali  carbonate.  To  obtain  accurate 
values,  it  is  essential  that  the  electrolyte  solution 


surrounding  the  electrodes  should  have  the  same 
conductivity  as  the  sol.  R.  Cuthill. 

Kinetic  theory  of  a  highly  ionised  gas.  E. 
Persico  (Month.  Not.  Roy.  Astr.  Soc.,  1926,  86, 
93 — 98). — Theoretical.  The  kinetic  theory  of  gases 
deduced  by  means  of  the  assumptions  that  each  mole¬ 
cule  is  acted  on  by  only  one  other  molecule  at  any 
given  time  and  that  the  time  of  action  is  short  com¬ 
pared  with  the  whole  life  leads  to  anomalous  results 
because  these  postulates  are  incorrect.  In  the  case 
of  an  ionised  gas,  the  possibility  of  a  particle  being 
simultaneously  acted  on  by  several  others  may  be 
taken  into  account  by  using  a  method  similar  to  that 
applied  by  Debye  and  Hiickel  to  strong  electrolytes 
(A.,  1923,  ii,  459).  This  leads  to  expressions  which 
can  be  evaluated  for  particular  numerical  conditions 
so  as  to  give  the  coefficient  of  diffusion  of  the  electrons 
among  the  ions  and  the  viscosity.  R.  Cuthill. 

Dissociation  constants  of  racemic  proline  and 
certain  related  compounds.  C.  M.  McCay  and 
C.  L.  A.  Schmidt  (J.  Gen.  Physiol.,  1926,  9,  333 — 339). 
— The  fission  of  the  pyrrolidine  ring  of  proline  by 
nitrous  acid  is  not  a  factor  of  sufficient  magnitude  to 
account  for  the  amino-nitrogen  usually  found  in 
proline  preparations.  Racemic  proline,  free  from 
amino-nitrogen,  is  obtainable  from  crude  proline  by 
repeated  recrystallisation  of  the  copper  salt,  followed 
by  precipitation  with  phosphotungstic  acid.  The 
values  found  for  Ka  and  Kb  were :  racemic  proline, 
2-5  X 10"11  and  1  x  10"12,  respectively  (isoelectric  point 
j) a  6-3) ;  pyrrole-2-carboxylic  acid,  4-2  X 10"5  and 
3  X 10'13  (isoelectric  point  pn2-9).  Ka  was  found  to  be 
5-6  XlO"1  for  pyrrolidone-2-carboxylic  acid,  and 
l-4xlO‘J  for  tetrahydropyromucic  acid. 

C.  P.  Stewart. 

Influence  of  the  size  of  the  ions  on  the  equation 
of  state  for  strong  electrolytes.  J.  Frenkel 
and  B.  Finkelstein  (Z.  Physik,  1925,  35,  239 — 
242). — The  authors  derive  the  formula  (Po+Pe)(f— i^)= 
§L,  in  which  p0  is  the  osmotic  pressure-,  pe  the  internal 
pressure  due  to  electrostatic  attraction  in  which  the 
ions  are  regarded  as  points,  b  is  four  times  the  volume 
of  the  ions  and  represents  the  forces  of  repulsion,  and 
L  is  the  mean  kinetic  energy  of  all  the  particles  of  the 
dissolved  electrolyte.  Some  of  the  assumptions  of 
Debye  and  Hiickel  are  criticised.  The  radius  of  the 
ions  is  calculated  for  the  chlorides  of  sodium,  potass¬ 
ium,  and  lithium  at  widely  different  concentrations ; 
in  the  case  of  lithium  chloride  a  high  value  is  obtained 
for  dilute  solutions  which  is  ascribed  to  hydration. 

E.  B.  Ludlam. 

Activity  coefficient  of  hydrochloric  acid  in 
concentrated  solutions  of  strong  electrolytes. 
H.  S.  Harned  (J.  Amer.  Chem.  Soc.,  1926, 
48,  326 — 342). — Measurements  of  cells  of  the  type 
H2|HCl(TO1),MCl(m2)!HgCl  Hg  at  constant  total 
molalities  have  been  made.  The  logarithm  of  the 
activity  coefficient  of  the  acid  varies  linearly  with  the 
acid  concentration  at  constant  total  molality  up  to 
3 M  total  concentration.  Revised  measurements  of 
the  above  cells  containing  0-01.3/-  and  O-lM-hydro- 
chloric  acid  and  chlorides  at  various  concentrations 
have  been  made.  The  results  with  uni-univalent 
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electrolytes  arc  shown  to  be  calculable  to  within 
narrow  limits  by  means  of  Hiickel's  approximate 
equation.  The  constants  for  the  individual  electro¬ 
lytes  were  computed  on  the  basis  of  Debye  and 
Hiickel’s  theory  (A.,  1923,  ii,  459),  and  the  results  from 
data  for  the  mixtures  agree  very  well  with  the  constants 
derived  from  the  data  for  the  individual  electrolytes. 
The  activity  coefficients  of  calcium,  strontium,  and 
barium  chlorides  arc  found  to  be  calculable  by  Hiickel’s 
approximate  equation,  and  from  these  data  it  is  shown 
that  the  activity  coefficient  of  hydrochloric  acid  in 
these  three  salt  solutions  can  be  calculated.  Debye 
and  Hiickel’s  theory  cannot  bo  applied  to  solutions 
of  the  alkali  hydroxides  without  the  introduction  of 
another  factor.  W.  Thomas. 

The  pa  value  of  water.  A.  Kling  and  A. 
Lassiehr  (Compt.  rend.,  1925,  181,  1062 — 1064). — 
The  divergent  results  obtained  experimentally  for  the 
pa  value  of  water  indicate  that  ionisation  does  not 
take  place  in  accordance  with  the  usual  assumption. 
The  value  of  water  distilled  in  a  platinum  apparatus 
and  protected  from  air  has  been  determined  using  the 
colorimetric  and  potentiometrie  methods,  in  the 
latter  case  by  adding  potassium  chloride  to  increase 
the  conductivity.  Both  methods  gave  a  pa  of  5-8, 
which  remained  unaltered  after  further  purification 
and  whether  the  water  was  kept  in  open  or  closed 
glass  or  in  platinum  vessels.  This  corresponds  with 
a  carbon  dioxide  concentration  of  O-OOOOliV,  although 
5  to  6  times  the  calculated  quantities  of  baryta  were 
required  for  titration.  It  is  inferred  either  that  the 
true  pa  of  water  is  5-8,  or  that  the  methods  available 
give  incorrect  results.  J.  Grant. 

Reaction  of  neutral  and  distilled  water.  I.  M. 
Kolthoff  (Biochem.  Z.,  1926,  168,  110 — 121). — - 
The  use  of  methyl-red  for  the  determination  of  the 
Pa  of  distilled  water  leads  to  large  errors.  The 
indicators  recommended  are  2  : 4  :  6  :  2'  :  4'  :  2"  :  4"- 
heptamethoxytriphenylcarbinol,  the  sodium  salt 
of  methyl-red  or  of  chlorophcnol-red.  The  pa  of 
distilled  water  in  equilibrium  with  air  is  5'9  to  6-0. 
For  the  examination  of  carbon  dioxide-free  distilled 
water  the  sodium  salt  of  bromophenol-blue  is  recom¬ 
mended.  Sodium  methyl-red  is  suggested  for  the 
determination  of  the  carbon  dioxide  of  the  air. 
Errors  are  discussed  whioh  are  involved  in  the  applic¬ 
ation  of  indicator  methods  to  very  dilute  solutions  of 
weak  acids.  It.  K.  Cannan. 

Indicator  for  acidinietry  and  alkalimetry. 
Turbidity  indicators.  K.  Naegeli  (Roll.  Cliem. 
Beihefte,  1926,  21,  305 — 411). — Addition  of  acid  to 
alkaline  solutions  of  fsonitrosoacetyl-p-aminoazo- 
benzene  and  fsonitrosoacctyl-p-tolueneazo-p-toluidine 
causes  the  appearance  of  turbidity  at  pu  10-S0 — 11-01 
and  11-30 — 11-74,  respectively.  The  narrowness  of 
these  ranges  makes  it  possible  to  use  these  substances 
as  “  turbidity  indicators  ”  for  the  titration  of  weak 
acids  with  sodium  hydroxide.  In  this  way,  boric 
acid,  arsenious  acid,  p-chlorophenol,  and  tyrosine 
can  be  titrated  with  an  accuracy  of  about  1  %.  Other 
weak  acids  give  much  less  satisfactory  results,  pro¬ 
bably  owing  to  unsuitability  of  the  above  ranges. 
Carbon  dioxide  and  large  quantities  of  neutral  salts 


should  bo  absent,  and  the  indicator  concentrations 
be  kept  within  narrow  limits.  Protective  colloids  do 
not  alter  the  ranges,  but  delay  the  appearance  of 
turbidity.  The  above  indicators  appear  to  be  of  the 
half-colloid  type.  R.  Cuthill. 

Extension  of  the  new  fundamental  equation 
for  the  law  of  mass  action  to  the  case  of  an 
addition  to  the  components  of  one  phase.  R. 
Lorenz  and  J.  J.  van  Laar  (Z.  anorg.  Cliem.,  1926, 
150,  329 — 334).- — -The  equations  previously  derived 
(A.,  1925,  ii,  S66)  for  a  multiple-phase  equilibrium  of 
the  type  PbCL>+Cd  ^  Pb+CdCl2  are  extended  to  the 
case  in  which  an  indifferent  substance  is  added  to  one 
phase,  e.g.,  potassium  chloride  to  the  salt  phase. 
Equations  are  deduced  for  the  internal  energy, 
entropy,  and  thermodynamic  potential. 

A.  Geake. 

New  mass  action  law.  II.  Discussion  of 
the  equations.  R.  Lorenz  and  31.  Mannheimer 
(Z.  anorg.  Cliem.,  1926,  150,  343 — 349;  cf.  Lorenz, 
this  vol.,  126). — For  a  reaction  of  the  type 
Pb+SnCl2=PbCl2-rSn,  in  which  the  atom  or  mol. 
fractions  of  the  four  reactants  are  x,  1  —y,  y,  and 
1— a;,  it  is  shown  mathematically  that  the  curve  of 
the  new  mass  action  equation  must  pass  through  the 
points  a;=0,  y— 0,  and  x=l,  y—  1.  The  ideal  mass- 
action  equation  x/(l—x)=Cy/(l—y)  gives  on  different  - 
iation  (dy/dx)x^o—l/C  and  {dyjdx)x^\—C\  the 
curve  is  thus  symmetrical.  At  the  middle  point 
where  y=  1— x,  (dyjdx)= 1.  The  slopes  at  x—0  and 
a-=l  for  the  curve  of  the  new  equation  are  not 
reciprocals,  and  this  is  therefore  unsyminctrical ;  in 
general,  the  slope  at  y=l—  x  is  not  unity. 

A.  Geake. 

Effect  of  the  presence  of  an  “indifferent” 
gas  on  the  concentration  and  activity  of  a  vapour 
in  equilibrium  with  a  condensed  phase  or 
system  of  condensed  phases.  I.  R.  MoHaffie 
(Phil.  Mag.,  1926,  [vii],  1,  561 — 583). — The  effect  of 
the  presence  of  air  on  the  concentration  of  water  in  the 
gas  phase  in  equilibrium  with  Na2S04,10H20-Na2S04 
at  25°  has  been  studied  with  increasing  pressure  up  to 
100  atm.  The  air  was  circulated  in  contact  with  the 
salt  mixture,  at  constant  pressure  and  temperature, 
until  equilibrium  was  established.  A  small  amount 
of  this  air  containing  water  vapour  was  released  to 
atmospheric  pressure,  and  the  amount  of  water 
vapour  in  a  known  volume  determined.  The  results 
are  somewhat  anomalous,  the  curve  representing 
stable  equilibrium  conditions  apparently  passing 
through  a  maximum  at  16  atm.  (about  1-25  millimol./ 
litre),  a  minimum  between  30  and  50  atm.  (0-99 
millimol. /litre),  and  exhibiting  a  sharp  break  at 
77-6  atm.,  above  which  the  curve  is  linear.  The 
minimum  value  is  below  the  equilibrium  value  in  the 
absence  of  air,  1-035  millimol. /litre.  By  varying  the 
conditions  slightly,  a  metastable  branch  of  the  curve 
is  obtained  between  40  and  77-6  atm.  This  is  linear 
and  forms  a  continuation  of  the  branehabove77-6  atm. 
When  glass  wool  was  mixed  with  the  salts  a  branch 
exhibiting  a  sharp  maximum  at  25  atm.  appeared. 
The  thermodynamic  theory  of  systems  of  the  type 
of  that  investigated  is  developed,  and  the  “relative 
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activity  coefficient  for  water  vapour  in  equilibrium 
with  Na2S04,10H20-Na2S04  at  25°  has  been  calcu¬ 
lated,  on  the  assumption  that  the  effect  observed  is 
due  entirely  to  the  deviation  of  water  vapour  from 
ideal  gas  behaviour.  A.  B.  Manning. 

Absorption  of  hydrogen  by  praseodymium 
and  neodymium.  A.  Sieverts  and  E.  Roell  (Z. 
anorg.  Chem.,  1926,  150,  261 — 276). — Between  700° 
and  1200°,  the  volume  of  hydrogen  absorbed  at 
atmospheric  pressure  by  praseodymium  is  nearly 
the  same  as  by  cerium  and  lanthanum  (A.,  1924,  ii, 
185;  1925,  ii,  854).  The  isotherms  at  600°,  S00°, 
and  1100°  are  also  similar  inform  to  those  of  cerium  and 
lanthanum,  and  it  is  concluded  that  praseodymium 
and  hydrogen  do  not  form  a  stoicheiometric  com¬ 
pound.  The  absorption  compound  is  grey  or  black, 
according  to  tho  hydrogen  content,  and  is  slowly 
attacked  by  air,  yielding  a  mixture  of  oxide  and 
nitride.  Neodymium  behaves  similarly  to  praseo¬ 
dymium,  but  absorbs  somewhat  less  hydrogen. 

A.  Geake. 

Intermetallic  compounds,  with  special 
reference  to  certain  compounds  of  tin.  I — V. 
[Calcium-tin  and  magnesium-tin  alloys.]  W. 
Hume-Rothery  (Inst.  Metals,  1926,  advance  copy). — 

I. — The  application  of  the  phase  rule  to  condensed 
systems  is  discussed.  In  the  proof  of  the  phase  rule, 
it  is  assumed  that  compound  molecules  are  in  revers¬ 
ible  equilibrium  with  their  components,  but  in  solid 
crystalline  compounds  no  such  equilibrium  exists 
and  the  phase  rule  requires  modification.  Tho 
argument  of  Clendinnen  and  Rivett  (J.C.S., 
1921,  119,  1337)  that  all  solid  phases  must  form 
solid  solutions  is  unjustified.  In  condensed  systems, 
it  is  justifiable  to  omit  the  pressure  variable  and  the 
vapour  phase,  but  tho  remaining  solid  and  liquid 
phases  should  still  be  measured  in  volume  concentra¬ 
tions.  If  weight-composition  equilibrium  diagrams 
are  used,  the  phase  rule  will  not  apply  where  volume 
changes  are  unaccompanied  by  weight-composition 
changes. 

II.  — Intermetallic  compounds  are  regarded  as 
compounds  in  which  some  only  of  the  available 
valency  electrons  are  bound  into  octets  or  other 
stable  groups,  others  remaining  more  loosely  held. 
This  accounts  for  the  conductivity  and  metallic 
properties,  and  also  for  the  irregular  valency  relations, 
A  true  intermetallic  compound  will  very  rarely  give 
rise  to  the  substitutional  type  of  solid  solution,  whilst 
the  interstitial  type,  although  possible,  will  be  very 
limited  in  extent. 

III.  — The  p -series  of  solid  solutions  in  alloys  of  cop¬ 
per,  silver,  and  gold  with  zinc,  aluminium,  or  tin  are 
grouped  round  the  compositions  CuZn,  Cu3A1,  Cu5Sn, 
and  similarly  for  gold  and  silver.  If  copper  is  assumed 
to  bo  univalent,  these  all  correspond  with  a  ratio  of 
3  valency  electrons  to  2  atoms,  and  the  phases  are  not 
real  molecular  compounds,  but  are  space  lattices  of 
atoms  and  electrons  existing  only  in  the  solid  state, 
with  the  fundamental  ratio  of  3  :  2.  The  exact  ratio 
3  :  2  has  tho  most  symmetrical  arrangement  and 
hence  the  highest  conductivity.  This  conception  is 
in  agreement  with  Lindemann’s  theory  (A..  1915,  ii, 
47). 


IV.  — The  equilibrium  diagram  of  the  system 
calcium-tin  is  determined.  Three  compounds  are 
formed  :  CaSn3  (m.  p.  627°,  d° 6-01),  CaSn  (m.p.  987°,  d° 
4T7),  and  Ca2Sn  (m.  p.  1124°,  d°  3-47).  CaSn,  and 
Ca2Sn  correspond  with  maxima,  and  CaSn  with  a  break 
in  the  liquidus  curve.  The  eutectic  temperatures  are 
Sn — Sn3Ca, 231°;  Sn3Ca— SnCa,609°;  SnCa2— Ca,759°. 
The  properties  of  the  compounds  are  examined.  The 
oxidation  of  a  natural  crystal  face  is  slower  than  that 
of  a  ground  or  polished  section. 

V.  — The  equilibrium  diagram  of  the  system  mag¬ 
nesium-tin  is  determined.  A  very  slight  range  of 
liquid  immiscibility  probably  exists  at  the  tin  end 
of  the  diagram.  The  single  compound  has  a  molecular 
formula  Mg^i^,  m.  p.  778°.  It  is  bluish-black  with 
octahedral  cleavage,  and  resembles  the  compound 
Na,Sn,  which  has  octahedral  cleavage  and  is  the 
only  sodium-tin  compound  showing  a  blue  colour. 
When  dropped  into  water,  the  compound  Na2Sn  is 
completely  decomposed,  but  retains  its  original 
form,  tho  solid  being  honeycombed  with  fine  cracks 
parallel  to  the  octahedral  cleavages.  This  new  type 
of  reaction  of  a  solid  also  takes  place  between  the 
compound  CaSn3  and  dilute  hydrochloric  acid. 

W.  Hume-Rothery. 

Diagram  of  state  of  calcium  and  mercury. 
A.  Eilert  (Z.  anorg.  Chem.,  1926,  151,  96 — 104). — 
Amalgams  containing  up  to  3%  of  calcium  are  pre¬ 
pared  by  heating  the  components  at  340°,  and  richer 
amalgams  by  slowly  heating  the  poorer  amalgams  to 
the  b.  p.  The  cooling  curves  of  amalgams  containing 
2 — 6%  of  calcium  show  a  well-defined  halt  at  265°, 
3S — 0%  amalgams  a  halt  at  —39°,  and  3-8 — 0-9% 
amalgams  a  slight  halt  at  84°,  which  is  a  maximum  at 

1- 9%  (CaHg10=l-95%).  The  halt  at  265°  is  a 
maximum  at  3-9  % ,  corresponding  with  CaHgs  (3-84%) , 
and  becomes  zero  at2-15%,  and  at  6-5%,  corresponding 
with  CaHg3  (6-3%).  It  is  concluded  that  the  solid 
phase  separating  from  amalgams  containing  more  than 

2- 15%  of  calcium  is  the  compound  CaHg3.  At  265°, 

this  reacts  completely  with  a  2-15%  amalgam,  forming 
the  compound  CaHg5.  At  84°,  the  latter  reacts 
partly  with  a  0-8%  amalgam,  forming  the  compound 
CaHg10.  Microscopical  observations  were  made  on 
amalgams  frozen  on  plane  glass  or  porcelain  surfaces 
with  solid  carbon  dioxide  and  ether.  The  surfaces 
were  etched  with  atmospheric  moisture  and,  to  avoid 
decomposition,  were  observed  in  the  freezing  mixture. 
0-9 — 3-9%  Amalgams  contain  crystals  (CaHg5)  in 
increasing  quantity,  the  amount  again  decreasing 
with  richer  amalgams.  Above  3-9%,  a  second  type 
of  crystals  (CaHg3)  is  formed  in  increasing  quantity, 
and  below  3-8%  a  third  type  (CaHg10),  increasing 
with  decreasing  calcium  content.  By  pouring 
amalgams  into  water  large  crystals  of  the  solid  phase 
may  be  separated,  and  analysis  corresponds  with  the 
formula  CaHgs.  A.  Geake. 

Fusion  curves  and  physical  properties  of  the 
system  benzene-toluene.  S.  Mitsukuri  and  A. 
Nakatsuchi  (J.  Soc.  Chem.  Ind.  Japan,  1926,  29, 
25 — 29). — The  following  data  are  recorded  :  benzene, 
m.  p.  5-56°;  toluene,  m.  p.  —95-7°;  eutectic  —103° 
and  85%  of  toluene.  The  calculated  heats  of  fusion 
are:  benzene,  2490  cal.,  toluene,  1100  cal.,  at  their 
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respective  m.  p.  The  densities  and  refractive  indices 
of  the  system  have  been  determined  at  20°.  The 
f .  p.  diagram  has  been  applied  in  the  determination  of 
the  composition  of  various  fractions  obtained  on 
distillation  of  benzene-toluene  mixtures. 

K.  Kashima. 

Equilibrium  between  ethyl  alcohol  and  the 
alkali  and  alkaline-earth  salts.  I.  D.  G.  R. 
Bonnell  and  W.  J.  Jones  (J.C.S.,  1926,  318 — 321). — 
The  solubilities  of  the  bromides  of  calcium,  barium, 
sodium,  and  lithium  and  of  barium  iodide  in  ethyl 
alcohol  were  determined  between  0°  and  85°.  The 
following  alcoholales  were  isolated :  CaBr2,4EtOH 
(below  17°),  CaBr2,3EtOH  (between  17°  anil  73-9°), 
CaBr2,EtOH  (above  73-9°),  and  LiBr,4EtOH.  The 
last-named  substance,  which  forms  deliquescent 
plates,  occurs  in  a  retroflex  region  between  13-2°, 
the  eutectic  point  for  anhydrous  salt  and  alcoholate, 
and  23-8°,  the  congruent  m.  p.  of  the  alcoholate.  A 
considerable  amount  of  heat  is  evolved  when  lithium 
bromide  and  barium  iodide  are  dissolved  in  alcohol. 
The  orange  tint  of  the  iodide  solutions  is  due  to  the 
liberation  of  small  quantities  of  iodine. 

S.  K.  Tweedy. 

Dissociation  pressures  of  alcoholates.  I. 
D.  G.  R.  Bonnell  and  W.  J.  Jones  (J.C.S.,  1926, 
321 — 328). — The  dissociation  pressures  of  methyl, 
ethyl,  w-propyl,  and  w-butyl  alcoholates  of  calcium 
chloride  and  bromide  were  determined  by  a  dynamical 
method.  Identical  results  are  obtained  by  the  use  of 
air  currents  which  contain  respectively  more  or  less 
than  the  equilibrium  amount  of  alcohol. 

S.  K.  Tweedy. 

Diagrams  of  state  for  binary  systems  of 
which  arsenic  tribromide  is  one  component. 
N.  A.  Puschin  and  S.  Lowy  (Z.  anorg.  Chem.,  1926, 
150, 167 — 174). — Six  systems  were  studied  by  thermal 
analysis.  Arsenic  and  antimony  tribromides  form  a 
continuous  series  of  solid  solutions.  With  aniline 
hydrochloride,  a  compound,  AsBr3,NH2Ph,HCl,  is 
formed  which  is  stable  below  133°.  Resorcinol, 
phenol,  a-naphthol,  and  ethylurethane  do  not  combine 
or  form  solid  solutions  with  arsenic  tribromide ;  the 
last  three  show  eutectic  points  at  7-5°,  20-8°,  and  4°, 
and  the  eutectic  mixtures  contain 44, 80, and  59  mol.  % 
of  arsenic  tribromide,  respectively.  A.  Geake. 

System  ethyl  alcohol-benzene-water.  I. 
Turbidity  surface.  J.  Barbaudy  (Rec.  trav. 
chim.,  1926,  45,  207 — 213). — The  turbidity  curves  at 
25°,  60°,  and  65°,  the  b.  p.  at  760  mm.  of  the 
ternary  constant-boiling  mixture,  have  been  deter¬ 
mined,  rofractivity  and  density  measurements  being 
used  to  ascertain  the  exact  composition  of  the 
ternary  mixtures.  The  measurements  at  25°  are  in 
good  agreement  with  existing  data  (Taylor,  A., 
1897,  i,  402 ;  Lincoln,  A.,  1900,  ii,  392 ;  Sidgwick 
and  Spurrel,  J.C.S.,  1920,  117,  1397 ;  Wehrmann, 
Z.  Elektrochem.,  1921,  27,  379).  Comparison  of  the 
curves  in  the  usual  triangular  diagram  shows  that  the 
three  isothcrmals  are  very  similar;  with  increase  of 
temperature,  however,  the  curves  move  slightly  away 
from  the  point  which  corresponds  with  pure  alcohol. 

J.  S.  Carter. 


Equilibrium  between  two  liquid  phases.  II. 
System  aniline-lactic  acid-water.  III.  System 
o-toluidine-acetic  acid- water.  E.  Angelesch 
(Bui.  Soc.  chim.  Romania,  1926,  7,  72 — 78,  79 — 90; 
cf.  A.,  1925, ii,  854). — II.  The  composition  of  conjugate 
pairs  in  the  system  aniline-lactic  acid-water  has  been 
determined  at  0°  and  20°.  For  lactip  acid  concen¬ 
trations  of  13-27,  13-50,  and  13-80%,  complete  misci¬ 
bility  occurs  at  43-4°,  23°,  and  1°,  the  aniline  concen¬ 
trations  being  33,  32-4,  and  31-5%,  respectively.  Data 
representing  the  partition  of  lactic  acid  between  the 
two  liquid  layers  at  20°  are  also  recorded.  Unlike 
the  corresponding  acetic  acid  system  (Angeleseu, 
loe.  c it.),  no  closed  solubility  curves  are  obtained, 
confirming  the  theory  that  such  curves  are  due  to 
hydrolysis  of  the  salt,  acetic  acid  being  a  weaker  acid 
than  lactic  acid. 

III. — In  the  binary  system  o-toluidine-water 
complete  miscibility  is  reached  at  a  temperature  of 
216°  and  about  50%  o-toluidine.  In  the  ternary 
system  o-toluidine-acetic  acid-water  the  isothermals 
at  0°  and  20°  have  been  determined,  and  data  are 
recorded  which  show  the  value  of  the  partition 
coefficient  of  acetic  acid  at  20°,  and  the  dependence 
of  the  temperatures  of  complete  miscibility  on  the 
composition  for  acetic  acid  concentrations  of  19-94, 
21-84,  23-33,  and  23-60%.  Only  one  liquid  phase  is 
formed  if  the  concentration  of  acetic  acid  exceeds 
24-52%.  The  region  of  partial  miscibility  is  character¬ 
ised  by  the  existence  of  both  upper  and  lower  critical 
temperatures.  The  behaviour  of  this  system  is 
said  to  be  influenced  by  the  hydrolysis  of  the  o- 
toluidine  acetate  which  is  formed. 

W.  Hume-Rothery. 

Three-component  system  iron-chromium- 
carbon.  T.  Meierling  and  W.  Denecke  (Z. 
anorg.  Chem.,  1926,  151,  113 — 120). — The  cooling 
curves  of  alloys  containing  0 — 20%  of  chromium  and 
constant  amounts  (0-7%  and  2-5%)  of  carbon  have 
been  followed,  and  agree  with  the  space  diagram 
of  Fischbeck  (cf.  B.,  1924,  635).  Alloys  contain¬ 
ing  0-7%  of  carbon  show  halts  at  about  1460°, 
corresponding  with  the  first  precipitation,  and  about 
700°,  corresponding  with  pearlite  formation.  Alloys 
containing  2-5%  of  carbon  begin  to  crystallise  at 
about  1320°,  ternary  y-iron  mixed  crystals  separating. 
A  second  halt  at  about  1200°  corresponds  with  the 
separation  of  y-iron  mixed  crystals  and  cementite 
for  alloys  containing  up  to  5%  of  chromium,  and  with 
the  separation  of  y-iron  mixed  crystals  and  a  needle- 
shaped  double  carbide  (a  solid  solution  of  cementite  in 
chromium  carbide,  Cr5C2)  for  alloys  richer  in  chrom¬ 
ium.  The  two  branches  of  the  curve  intersect  at 
1120°  in  the  ternary  eutectic  plane.  A  further  feeble 
thermal  effect  occurs  at  about  1030°,  and  pearlite 
formation  at  700 — 740°.  With  both  0-7%  and  2-5% 
of  carbon  the  temperature  of  pearlite  formation  at  first 
rises  and  then  falls  with  increasing  chromium  content ; 
this  may  be  due  to  the  low  reaction  velocity  of 
chromium-rich  alloys.  Very  slow  cooling  of  the 
former  alloys  produces  much  softer  material.  The 
solubility  of  carbon,  determined  by  heating  at  1100°, 
falls  from  1-7%  for  pure  iron  to  0-7%  when  the 
chromium  content  is  15%,  and  over  the  same  range 
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the  pearlite  point  changes  from  0-9  to  0-5%  of 
carbon.  A.  Geake. 

Phase  equilibria  of  sulphates.  E.  Janecke 
(Z.  anorg.  Chem.,  192G,  151,  289 — 30S). — Schenck’s 
treatment  (A.,  1925,  ii,  1160)  of  the  system  lead- 
sulphur-oxygen  is  criticised  on  the  ground  that  the 
amount  of  free  lead  present  in  the  vapour  phase  in 
equilibrium  with  solid  lead  sulphide  and  sulphate  was 
unjustifiably  neglected.  The  system  metal-sulphur- 
oxygen  is  discussed  on  the  assumption  that  the  metal 
M  forms  only  the  compounds  MO,  MS,  and  MS04. 
The  application  to  sulphide  roasting  is  considered, 
and  the  lines  of  extension  to  more  complicated  systems 
are  indicated.  It.  Cuthill. 

Equilibrium  in  the  system  arsenic  pentoxide- 
barium  oxide-water  (acid  section).  S.  B. 
Hendricks  (J.  Physical  Chem.,  1926,  30,  248 — 
253). — In  the  acid  section  of  the  above  system, 
the  stable  compounds  at  30°  are  BaH(As04),H,0, 
BaH4(As0j)2,2H20,  and  3As205,5H20. 

Alkaline  hydrolysis  of  the  compound  BaHAs04,H20 
with  ammonium  hydroxide  gave  the  compound 
BaHH4As04  in  some  cases,  and  rarely  the  compound 
Ba3(As04)2  (cf.  Lefcvre,  A.,  1S92,  ii,  273;  Salkowski, 
J.  pr.  Chem.,  1S6S,  104,  143). 

Preliminary  results  in  control  field  tests  show  that 
commercial  barium  arsenate  has  as  great  a  toxic 
effect  on  Anthonomus  gmndis,  Boh.,  as  the  corre¬ 
sponding  calcium  salt  at  present  used. 

L.  S.  Theobald. 

System  ferrous  oxide-phosphoric  acid-water 
and  some  of  its  oxidation  products.  S.  R. 
Carter  and  N.  H.  Hartsiiorne  (J.C.S.,  1926,  363 — 
374). — The  above  system  was  investigated  at  70°. 
With  increasing  acid  concentrations,  the  solid  phases 
are  2Fe0,P203,5H.,0  (not  previously  described), 
2Fe0,P205,3H20,  and  Fe0,P205,4H20.  The  second 
compound  (Dcbray,  Ann.  Chim.  Phys.,  1S61,  61,  437) 
was  obtained  in  two  forms,  quasi-amorphous  and 
crystalline,  the  latter  having  a  slightly  lower  solubility. 
Atmospheric  oxidation  of  the  phases  of  low  acid 
content  leads  to  the  successive  deposition  of  two 
forms  of  normal  ferric  phosphate,  Fe203,P205,4H20. 
The  reddish-brown  3-form,  stable  in  presence  "of 
high  ferrous  iron  concentrations,  is  considered  to  be 
true  ferric  phosphate,  FeP04,2H20 ;  the  pink  a-form, 
stable  at  lower  ferrous  iron  concentrations,  is  prob¬ 
ably  Fe[Fe(P04)2],4H20.  Five  mols.  of  water  were 
previously  attributed,  incorrectly,  to  this  compound 
(J.C.S.,  1923,123,2223).  S.  K.  Tweedy. 

Reduction  equilibria  for  the  system :  zinc 
oxide-carbon  monoxide.  C.  G.  Maier  and  O.  G. 
Ralston  (J.  Amer.  Chem.  Soc.,  1926, 48, 364—374).— 
Equilibria  data  have  been  obtained  for  the  reaction 
Zn0(s)-j-C0=Zn(g)-j-C02  over  a  temperature  range 
500  850  .  Standard  free  energy  equations  are 
derived  for  the  reduction  of  zinc  oxide  by  carbon 
monoxide,  and  the  entropy  and  free  energy  of  zinc 
oxide  at  25°  have  been  calculated  to  be  10-20  entropy 
units  and  —75-785  cal.,  respectively.  The  heat  of 
formation  of  zinc  has  been  found  to  be  -83-285  cal. 

W.  Thomas. 


Equilibrium  between  methyl  formate  and 
methyl  alcohol,  and  some  related  equilibria. 
J.  A.  Christiansen  (J.C.S.,  1926,  413— 421).— The 
equilibrium  constants  for  the  reactions  2MeOTI  — 
2H,+H-C02Me  and  Me0H+C0=H-C02Mc  have 
been  obtained  at  200°  and  100°,  respectively,  the 
value  for  the  latter  reaction  being  only  approximate. 
From  the  results,  with  the  aid  of  existing  data,  the 
following  expressions  for  the  influence  of  temper¬ 
ature  on  various  equilibria  have  been  derived : 
log10  [CO][H,]2/[MeOH] = — 4896  /  T-f-  S-43 ;  log10 
[CO,l[H,]3/[MeOH][H,O]=-3042/T+6-77 ;  log10 
[CH4][CO2]/(MeOH][CO]=9170/T+2  log10  T— 8-88. 
The  significance  of  the  results  is  discussed. 

S.  K.  Tweedy. 

Reciprocal  salt  pair  (Na,Ba)-(Cl,N03)  in 
aqueous  solution  at  20°.  A.  Findlay  and  J. 
Cruickshank  (J.C.S.,  1926,  316 — 318). — Investig¬ 
ation  of  the  reciprocal  salt  pair  (Na,Ba)-(Cl,N03)  in 
aqueous  solution  at  20°  indicates  that  the  preparation 
of  barium  nitrate  from  barium  chloride  and  sodium 
nitrate  is  facilitated  by  the  use  of  a  relatively  large 
proportion  of  the  latter  salt.  The  mother-liquor, 
containing  sodium  nitrate,  may  be  used  again  after 
evaporation  and  separation  of  sodium  chloride. 

S.  K.  Tweedy. 

Equilibria  underlying  soap-boiling  processes. 
System  potassium  oleate-potassium  chloride- 
water.  J.  W.  McBain  and  W.  J.  Eleord  (J.C.S., 
1926,  421 — 438). — The  relations  between  the  various 
forms  of  potassium  soaps  resemble  those  for  sodium 
soaps  (McBain  and  Burnett,  ibid.,  1922,  121,  1320; 
McBain  and  Langdon,  A.,  1925,  ii,  537).  All  the  soap 
phases  in  the  above  ternary  system  occur  also  in  the 
binary  potassium  oleate-water  system,  which  was  also 
investigated,  showing  that  “  salting  out  ”  takes  place 
even  in  the  absence  of  salt.  The  limits  of  the  field 
of  existence  of  isotropic  liquid  solutions  of  potassium 
oleate  both  with  and  without  potassium  chloride  were 
accurately  determined  for  temperatures  up  to  210°. 
Crystalloidal  solutions  are  included  in  this  single 
phase,  which  ranges  from  pure  water  up  to  pure 
anhydrous  liquid  potassium  oleate,  both  being  com¬ 
pletely  miscible  above  300°.  Both  neat  and  middle 
soap  are  shown  to  be  typical  conic  anisotropic 
liquids.  S.  K.  Tweedy. 

Elimination  of  salt  from  sea-water  ice.  W.  G. 
Whitman  (Amer.  J.  Sci.,  1926,  11,  [v],  126 — 132). — 
Experiments  showthat  in  cakes  of  ice  having  auniform 
content  of  3-31%  of  sodium  chloride  a  movement  of 
salt  towards  the  warmer  end  takes  place  when  the 
cake  is  subjected  to  a  temperature  gradient  of  18 — 
21°  between  top  and  bottom.  The  cold  end  loses 
about  12%  of  salt,  and  the  warm  end  gains  about 
17%  in  5 — 6  hrs.,  whilst  the  total  salt  content  drops 
to  2-35%.  An  explanation  on  the  basis  of  the  phase-rule 
equilibria  near  the  f.  p.  is  given.  The  phenomenon 
is  well  known  in  the  Polar  seas,  where  sea-ice  that  has 
been  floating  for  two  or  three  seasons  yields  potable 
water.  W.  A.  Caspari. 

Plane  representation  of  multicomponent 
systems.  W.  N.  Lodocnikov  (Z.  anorg.  Chem., 
1926, 151 , 185 — 213). — The  representation  is  by  means 
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of  an  isosceles  right-angled  triangle  with  one  of  the 
equal  sides  horizontal  and  equal  in  length  to  the  sum 
of  the  relative  concentrations  of  the  components. 
In  such  a  figure,  a  three-component  system  is  repre¬ 
sented  by  a  point,  the  concentrations  being  given  by 
its  vertical  distance  from  the  base  and  its  horizontal 
distances  from  the  other  two  sides.  A  four-component 
system  is  represented  by  a  straight  line  parallel  to  the 
base,  the  concentrations  being  equal  to  its  length,  its 
vertical  distance  from  the  base,  and  the  distance  of 
its  ends  from  the  nearer  of  the  other  two  sides.  The 
application  of  the  method  to  isothermal  equilibrium 
in  quaternary  systems  is  discussed.  R.  Cuthill. 

Equilibria  in  systems  in  which  phases  [are] 
separated  by  semipermeable  membranes.  XI. 
F.  A.  II.  Schreinemakers  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1925,  28,  812 — 820;  cf.  A.,  1925,  ii, 
869,  975,1062). — It  is  shown  that  previous  consider¬ 
ations  of  systems  in  which  water  diffuses  through  a 
semipermeable  membrane  are  equally  valid  for 
systems  in  which  the  water  is  replaced  by  other 
diffusible  substances.  F.  G.  Tryhorn. 

Reaction  regions.  W.  P.  Jorissen  (Chem. 
News,  1926,  132,  149 — 152), — See  this  vol.,  246. 

Thermal  dissociation  of  metallic  sulphates. 
(Mlle.)  G.  Marchal  (J.  Chim.  phys.,  1926,  23,  3S — 
60;  cf.  A.,  1925,  ii,  870,  1162). — Anhydrous  calcium 
sulphate  affords  evidence  of  dissociation  at  960°  and 
the  dissociation  pressure  reaches  9-7  cm.  at  1230°. 
For  a  mixture  of  equal  mols.  of  anhydrous  calcium 
sulphate  and  amorphous  silica  the  dissociation 
becomes  evident  at  870°  and  the  dissociation  pressure 
reaches  81-7  cm.  at  12S0°.  The  partial  pressure  of 
sulphuric  anhydride  at  equilibrium  is  given  by  the 
equation  log  ps0)=  — 17S18/2'— 11-87  log  T+49-27, 
whence  the  heat  of  the  reaction  CaS04+SiO,==^: 
CaSi03+S02+0-502  is  calculated  to  be  74-6  cal.  at 
15°,  whilst  that  determined  from  thermochcmical 
values  is  76-6  cal.  The  dissociation  pressure  curves 
when  quartz  or  amorphous  silica  is  used  are  not 
sufficiently  different  to  determine  the  heat  of  crystallis¬ 
ation  of  silica.  When  gas  is  removed,  the  system 
becomes  polyvariant,  due  probably  to  dissolution  of 
one  of  the  solid  phases  in  the  other.  Corresponding 
mixtures  of  alumina  with  calcium  sulphate  afford 
evidence  of  dissociation  at  950°.  The  dissociation 
pressure  reaches  16-7  cm.  at  1270°  and  the  total 
pressure  at  equilibrium  is  given  by  the  expression 
log  P=76814/T+ 136-7  log  T—  4S4-4.  By  analogy 
with  the  results  from  silica  mixtures,  the  reaction 
may  be  represented  by  the  equation  Al203+CaS04= 
CaO,Al2O3+SO2+0'5O.2—  85-6  cal.  The  reaction  be¬ 
tween  anhydrous  calcium  sulphate  and  anhydrous 
kaolin  is  assumed  to  take  place  according  to  the 
equation  2Si02,Al203  +  3CaS04  =  Ca0,Al203  + 
2(Ca0,Si02)+3S02+l‘502.  The  reaction  is  uni¬ 
variant  so  long  as  no  gas  is  removed.  Different 
kaolins  give  different  results.  Generally  the 
reaction  becomes  evident  at  780°  and  the  dissocia¬ 
tion  pressure  attains  100  cm.  at  about  1160°.  The 
reaction  of  the  calcium  sulphate  with  ferric  oxide  is 
complicated  by  the  inner  equilibria  of  the  ferric 


oxide.  It  is  assumed  to  follow  the  course  CaS04+ 
Fe2O3=CaO,Fe2O3+SO2+0-5O2,  and  is  practically 
uni  variant  so  long  as  no  gas  is  removed.  The  reaction 
is  evident  at  about  1000°  and  the  dissociation  pressure 
attains  27-3  cm.  at  1280°.  Chromic  oxide  does  not 
react  with  calcium  sulphate.  The  bearing  of  the 
results  on  the  recovery  of  sulphuric  acid,  in  the 
Carmichael-Bradford  process  of  lead  smelting,  and 
from  gypsum,  is  discussed.  A.  E.  Mitchell. 

Explosion  regions.  VIII.  Explosion  range 
of  hydrogen-ammonia-air  and  hydrogen-am¬ 
monia-oxygen  mixtures.  W.  P.  Jorissen  and 
B.  L.  Ongkiehong  (Rec.  trav.  chim.,  1926,  45,  225 — 
231 ;  cf.  ibid.,  162). — An  increase  in  the  explosion 
range  is  also  observed  when  oxygen  replaces  air  in 
the  gaseous  system,  hydrogen-ammonia-air.  The 
following  numbers  represent  the  lower  and  upper 
limiting  percentages,  respectively,  of  hydrogen  in 
explosive  hydrogen-ammonia-air  mixtures :  0% 

NH3  (6-1,  66-9);  3%  NH3  (5-2,  53-7);  6%  NH3 
(4-2,  40-9) ;  14%  NH3  (3-7,  6-9).  The  peak  of  the 
explosion  region  is  at  3-5%  H2  and  14-9%  NH3. 
With  air  replaced  by  oxj’gen,  the  corresponding 
figures  are  :  0%  NH3  (6-1,  92-3) ;  3%  NH3  (5-1,  88-3) ; 
8%  NH3  (4-5,  SO-5);  12%  NH3  (3-1,  76-3);  48% 
NH3  (upper  limit  28-1) ;  60%  Nli3  (upper  limit  13-1). 
In  the  absence  of  hydrogen,  the  lower  and  upper 
limiting  concentrations  of  ammonia  in  explosive 
mixtures  are  18-9  and  69-5%,  respectively.  The 
explosion  range  for  ammonia-oxygen-nitrogen 
mixtures  has  also  been  investigated.  The  ratio 
outside  the  parentheses  represents  the  ratio  [02]/[N2], 
whilst  the  numbers  inside  represent  the  lower  and 
upper  limiting  percentages  of  ammonia,  respectively : 
95/5  (18-9,  69-5);  80/20  (18-9,  61-1);  60/40  (upper 
limit  51-5);  40/60  (22-9,36-3);  35/65  (24-9,  30-3). 
The  peak  of  the  curve  corresponds  with  a  value  of 
32/68  for  the  ratio  [02]/[N2].  J.  S.  Carter. 

Conductivity  of  toluene.  W.  Kttsnetzov  (Mitt, 
wiss.-tcch.  Arb.  Republ.  [Russ.],  1924,  13,  5 — 6 ; 
from  Chem.  Zentr.,  1925,  II,  386). — The  intensity  of 
current  i  in  toluene,  using  platinised  or  nickelled 
electrodes,  is  connected  with  the  potential  difference 
(7)  by  the  relationship  i—f{ 7) +c 7,  c  being  a  constant 
and  /(7)  being  a  function  which  increases  with  7 
and  reaches  its  limiting  value  at  400  volts/cm. 

G.  W.  Robinson. 

Electrical  conductivity  of  dielectrically 
individual  compounds  and  metalloidal  elements. 
I.  M.  Rabinoyitsch  (Z.  physikal.  Chem.,  1926, 
119,  59 — 69). — The  electrical  conductivities  of  acetic 
acid,  of  the  three  chloroacetic  acids  and  their  ethyl 
esters,  and  of  methylene  chloride  were  determined  at 
various  temperatures.  The  acids  were  investigated 
in  both  the  liquid  and  solid  states  and  the  other 
substances  in  the  liquid  state.  The  differences  in 
conductivity  of  the  acids  and  esters  are  correlated  with 
differences  in  the  polarisation  of  the  compounds,  i.e.,. 
the  conductivities  run  parallel  to  those  of  the  chloro- 
and  nitro-derivatives  of  methane,  which,  in  turn, 
increase  as  the  dielectric  constant  increases. 

L.  F.  Gilbert. 
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Electrical  conductivity  of  dielectrically  in¬ 
dividual  compounds  and  metalloidal  elements. 

II.  M.  Rabinovitsch  (Z.  physikal,  Chcm.,  1920, 

119,  70 — 78;  cf.  preceding  abstract). — Measurements 
have  been  made  of  the  conductivities  of  ethyl  ether, 
benzene,  nitrobenzene,  bromobcnzene,  naphthalene, 
cc-bromonaphthalene,  anthracene,  isovaleric,  ?i-octoic, 
palmitic,  stearic,  and  benzoic  acids,  and  of  solutions 
of  palmitic  acid,  stearic  acid,  naphthalene,  and  iodine 
in  ether  and  in  benzene;  the  conductivity  of  iodine 
in  carbon  disulphide  was  also  measured.  The  con¬ 
ductivity  of  naphthalene  is  greater  than  that  of 
benzene  and  is  about  the  same  as  that  of  anthracene. 
Introduction  of  the  polar  groups  N02,  C02H,  and 
Br  into  the  benzene  nucleus  increases  the  con¬ 
ductivity.  The  conductivity  of  a-bromonaphthalene 
is  greater  than  that  of  bromobcnzene  at  the  same 
temperature  (25°) ;  the  conductivities  of  the  fatty 
acids  are  less  than  those  of  aromatic  acids.  These 
experimental  observations  are  connected  with  the 
constitution  of  the  compounds  concerned.  The 
conductivities  of  solutions  of  palmitic  and  stearic 
acids  in  ether  increases  with  time  to  a  limiting 
value ;  this  phenomenon  is  ascribed  to  slow  solvolysis 
with  the  possible  intermediate  formation  of  etherates. 
It  is  considered  that  the  conductivity  of  solutions  of 
naphthalene  and  iodine  is  due  to  a  slight  ionisation  of 
these  substances.  L.  F.  Gilbert. 

Electrical  conductivity  of  dielectrically  in¬ 
dividual  compounds  and  metalloidal  elements. 

III.  M.  Rabinovitsch  (Z.  physikal.  Chem.,  1926, 

119,  79 — 86 ;  cf.  preceding  abstracts). — The  con¬ 
ductivities  of  liquid  and  solid  bromine  and  iodine 
have  been  measured.  It  is  pointed  out  that  the 
conductivities  of  chlorine,  bromine,  and  iodine  near 
the  m.  p.  run  parallel  with  their  dielectric  constants. 
The  mechanism  of  the  electrolytic  conductivity  here 
obtaining  is  discussed.  L.  F.  Gilbert. 

Conductance  of  solutions  of  alkali  metals  in 
liquid  ammonia  and  in  methylamine.  G.  E. 
Gibson  and  T.  E.  Phipps  (J.  Amer.  Chcm.  Soc.,  1926, 
48,  312 — 326). — The  conductance  of  sodium  and 
potassium  in  ammonia,  and  of  caesium,  ciesium  iodide, 
and  potassium  in  methylamine,  has  been  determined 
at  various  temperatures.  The  results  in  ammonia 
are  in  agreement  with  the  measurements  of  Kraus 
(A.,  1921,  ii,  370).  The  temperature  coefficient  of 
conductance  is  an  exponential  function  of  the  tem¬ 
perature  at  all  dilutions.  The  metals  are  more 
highly  ionised  in  ammonia  than  in  methylamine, 
hence  solutions  in  ammonia  show  a  minimum  at 
lower  concentrations  than  those  in  methylamine,  but 
the  curves  are  of  the  same  general  type.  The  results 
arc  in  accord  with  the  hypothesis  that  the  negative 
carriers  are  electrons  largely  combined  with  the 
solvent  molecules,  the  degree  of  solvation  diminishing 
as  the  temperature  is  increased.  W.  Thomas. 

Theory  of  electrolytic  ions.  XXXI.  Trans¬ 
ference  numbers  and  ionic  conductivities  in 
lithium  and  potassium  chlorides.  R.  Lorenz 
and  J.  Westenberger  (Z.  anorg.  Chem.,  1926,  150, 
304 — 310). — Assuming  complete  dissociation  of  strong 
electrolytes,  the  ionic  mobility  (conductivity)  of 
chlorine  ion  is  calculated  from  the  transference  num¬ 


bers  of  Bein  and  Goldhaber  (A.,  1898,  ii,  553)  for 
lithium  chloride  and  of  Bogdan  and  Jahn  (A.,  1901,  ii, 
540)  for  potassium  chloride  and  the  conductivity  data 
of  Kohlrausch.  The  mean  for  the  two  chlorides  agrees 
well  with  Kohlrausch’s  ionic  mobilities.  Thus  at  a 
dilution  of  0-0001i)/  the  values  are  64T8  and  64-9 
and  at  0-01JI  61-38  and  61-5.  At  higher  concen¬ 
trations,  the  difference  again  increases  and  is  in  the 
opposite  direction.  A.  Geake. 

Effect  of  pressure  on  the  potential  of  the 
hydrog-en  electrode.  G.  Tammann  and  H.  Diek- 
mann  (Z.  anorg.  Chem.,  1926,  150,  129 — 146).— The 
change  with  pressure  of  the  potential  of  a  hydrogen 
electrode  has  been  calculated  from  the  volume 
measurements  of  Amagat  up  to  3000  atm.  The 
influence  of  pressure  is  somewhat  greater  than  for 
an  ideal  gas.  Eighteen  concordant  series  of  measure¬ 
ments  were  made  of  the  E.M.F.  of  the  cell 
Pt|H2[0-liV-HCl|HgCl|Hg  at  both  rising  and  falling 
pressures  up  to  3000  kg. /cm.2  Similar  measurements 
were  made  in  which  the  platinum  electrode  was 
saturated  with  hydrogen,  but  no  free  hydrogen  was 
present  in  the  cell.  In  this  ease,  the  compressibility 
of  platinum  being  low,  the  concentration  of  hydrogen 
is  practically  independent  of  the  pressure ;  the  fall  of 
E.M.F.  is  represented  by  the  equation  A E—  (j>— 400)2/ 
128,000—4,  in  which  p  is  the  pressure  in  kg. /cm. 2 
The  differences  between  the  two  series  of  measure¬ 
ments  agreed  with  the  calculated  potentials.  It  is 
noted  that  reproducible  results  were  obtained  in 
a  particular  case  which  agreed  with  the  values  cal¬ 
culated  for  the  reaction  H2  — >  H2+ ;  other  abnormal 
results  were  obtained  in  some  cases.  The  influence 
of  neutral  salts  on  the  potential  of  the  above  cell  is 
due  partly  to  the  effect  of  the  change  of  internal 
pressure  on  the  hydrogen  and  calomel  electrodes  and 
partly  to  a  specific  effect  of  the  salt  on  the  potential 
of  the  hydrogen  ion.  If  internal  pressure  is 
assumed  to  have  the  same  effect  as  external  pressure, 
its  influence  on  the  hydrogen  electrode  is  given  by  the 
equation  above,  and  on  the  calomel  electrode  by  the 
equation  AE=  —  0-7455X  10"Gp  (cf.  Hainsworth  and 
Maclnnes,  A.,  1922,  ii,  467 ;  Cohen,  A.,  1909,  ii,  641). 
The  specific  salt  action  is  proportional  to  its  concen¬ 
tration,  c,  and  thus  the  total  effect  of  the  addition  of 
salt  is  AE={p>— 400)2/l 28,000— 4+0-75X  10'Gp+crc, 
where  v  is  a  constant.  Results  thus  calculated  are  in 
agreement  with  the  measurements  of  Poma  (A.,  1915, 
ii,  210)  and  Michaelis  (A.,  1925,  ii,  130)  for  potass¬ 
ium,  sodium,  calcium,  magnesium,  and  lithium 
chlorides.  The  effect  of  neutral  salts  on  the  viscosity 
of  water  is  similarly  due  partly  to  the  change  of 
internal  pressure,  and  partly  to  specific  salt  action. 
Water  has  a  minimum  viscosity  at  a  pressure  of 
1200  kg. /cm.2,  and  the  effect  of  the  addition  of  salts 
is  given  by  the  equation  Arj={p>— 1200)2/45,000— 
30+cr^c,  which  agrees  with  the  measurements  of 
Sprung  (Pogg.  Ann.,  1876,  9,  1).  Addition  of  salts 
raises,  in  general,  both  the  viscosity  and  the  hydrogen- 
ion  activity,  and  the  latter  effect  is,  therefore,  not  due 
to  an  increased  migration  velocity.  A.  Geake. 

Potential  of  alloys  of  cadmium  and  mag¬ 
nesium.  G.  Winogorov  and  G.  Petrenko  (Z. 
anorg.  Chem.,  1926,  150,  254 — 257). — The  potential 
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differences  between  magnesium  and  alloys  of  cadmium 
and  magnesium  in  JV-magnesium  sulphate  solution 
were  measured  in  the  expectation  that  the  existence 
of  the  known  compound  MgCd  would  be  revealed  by 
a  break  in  the  composition-potential  curve.  The 
compound  exists  in  two  forms,  stable  above  and  below 
245-5°,  respectively.  Alloys  prepared  by  cooling  the 
fused  mixture,  which  therefore  contained  the  (3-form 
of  the  compound,  show  the  expected  break,  and  the 
slopes  of  the  curve  indicate  the  existence  of  solid 
solutions  between  0  and  28-7  and  66-45  and  100 
at.-%  of  cadmium.  Alloys  containing  the  a-form 
show  a  similar  break  and  solid  solutions  arc  indicated 
between  0  and  12-6  and  80  and  100  at.-%  of  cadmium. 
These  limits  do  not  agree  with  those  found  by  the 
fusion  method  or  by  the  electrical  conductivity.  The 
difference  of  potential  between  the  a-  and  (3-forms  is 
only  about  70  millivolts.  A.  Geake. 

Potential  of  alloys  of  thallium  and  antimony. 
G.  Winogorov  and  G.  Petrenko  (Z.  anorg.  Chem., 
1926,  150,  258 — 260). — The  potential  difference  be¬ 
tween  thallium  and  alloys  of  antimony  and  thallium 
in  contact  with  Ar- thallium  chloride  solution  remains 
at  the  value  for  pure  antimony  until  the  thallium 
content  reaches  75  atoms  %  ;  it  then  falls  sharply  and 
continuously  to  zero  for  pure  thallium.  The  existence 
of  a  compound  SbTl3  (cf.  Williams,  A.,  1906,  ii,  673) 
is  thus  confirmed.  This  forms  a  continuous  series 
of  solid  solutions  with  thallium,  but  no  such  solutions 
are  formed  with  antimony.  A.  Geake. 

Elimination  of  liquid  potentials.  A.  H.  W. 
Aten  and  J.  van  Dalfsen  (Rec.  trav.  chim.,  1926,  45, 
177 — 190). — The  extent  to  which  liquid  potentials 
are  eliminated  by  intercalation  of  concentrated  solu¬ 
tions  containing  cations  and  anions  of  approximately 
the  same  mobilities  has  been  investigated  by  deter¬ 
mining  the  E.M.F.  at  18°  of  the  cells  : 

Hg  Hg2Cl2 ,0-1  M-KCl  KC1  (or  KI)|HClw,H,|Pt  (a) 
Hg  Hg2Cl2,0-lJ/-KCl  KC1  (or  KI)|KOHw,fl2[Pt  (6) 

n  having  the  values  0-01,  0-10,  and  l-0il/.  The  con¬ 
centrations  of  potassium  chloride  and  iodide  were 
varied  over  the  ranges  0-01 — 3-70  and  0-01 — 6-0.3/ , 
respectively.  Measurements  were  made  with  the 
following  cells  in  which  a  flowing  junction  was 
used  : 


Hg  HgoCb,0-liJ/-KCl|KCl(KI)|HClw,HgQCl2|Hg  (c) 

Hg  HgoCl2,HCln]HClw.H„|Pt  “  (d) 

Hg  Hg;CU,0-lJ/-KCl|kGi(KI)iKOHn,HgO|Hg  (e) 

Hg  HgO,kOHtt|KOH«,HjPt  (/) 


The  E.M.F.  of  cells  of  type  (a)  is  the  sum  of  those  of 
types  (c)  and  ( d ).  Similarly,  that  of  cells  of  typo  ( b ) 
is  the  sum  of  the  E.M.F.  of  types  (e)  and  (/).  The 
discrepancies,  usually  of  the  order  0-5  millivolt,  which 
exist  between  the  present  values  and  those  of  other 
investigators,  are  discussed  in  some  detail.  In  those 
cells  where  a  liquid  potential  comes  into  plajr  the 
E.M.F.  differ  more  markedly  (about  3  millivolts) 
from  those  obtained  by  other  observers  using  a  station¬ 
ary  junction.  Using  dilute  potassium  chloride  solu¬ 
tions  as  salt-bridge  the  difference  between  a  flowing 
and  a  stationary  boundary  becomes  less  apparent. 

A  A 


With  cells  of  type  (a),  the  E.M.F.  decreases,  and  with 
cells  of  type  (6)  increases,  with  increasing  concentra¬ 
tion  of  potassium  halide  in  the  salt-bridge.  Thus  for 
a  cell  of  type  (a),  «=0-01J/,  the  E.M.F.  with  0-01.3/- 
potassium  chloride  or  iodide  as  the  intercalated 
solution  is  0-4804  volt,  whilst  with  3-701/ -potassium 
chloride  and  iodide  the  values  are  0-4554  and  0-4545 
volt,  respectively. 

Applying  the  method  used  by  Pales  and  Vosburgh 
(A.,  1918,  ii,  424),  and  in  agreement  with  their  results, 
the  authors  find  that  a  4-153/-potassium  chloride 
solution  will  eliminate  the  boundary  potentials  be¬ 
tween  1-0  and  0-1,  and  between  0-1  and  0-01-3/-hydro- 
chlorie  acid  solutions.  The  corresponding  concen¬ 
trations  of  potassium  iodide  are  3-2  and  2-8-3/,  respect¬ 
ively.  The  liquid  potential  between  1-0  and  0-1-3/- 
potassium  hydroxide  will  be  eliminated  by  6-0.3/- 
potassium  chloride  or  6-41/-potassium  iodide.  If  the 
method  of  Pales  and  Vosburgh  is  correct,  it 
would  appear  that  each  pair  of  solutions  requires 
a  definite  concentration  of  potassium  chloride  and 
iodide  for  the  elimination  of  the  liquid  potential. 
The  mobility  difference  of  the  constituent  ions  of 
the  electrolyte  in  the  liquid  junction  plays  a  part  in 
the  elimination  process. 

Application  of  the  Bjerrum  extrapolation  to  cells 
(a)  and  (6)  containing  potassium  chloride  in  the  salt- 
bridge  leads  in  general  to  values  which  are  1 — 4  milli¬ 
volts  higher  than  the  corresponding  values  for  the 
cells  containing  potassium  iodide.  Por  the  cells  (6), 
m=0-01  and  0-10.3/,  the  extrapolated  E.M.F.  are 
practically  identical,  and  it  is  inferred  that  the  extra¬ 
polated  values,  1-0389  and  1  0934  volts,  respectively, 
are  correct.  Modifying  the  method  of  Pales  and 
Vosburgh  by  the  replacement  of  concentrations  by 
activities  and  using  the  activity  coefficients  given  by 
Scatchard  (A.,  1923,  ii,  606;  1925,  ii,  398),  the  values 
0-065S,  0-0554,  0-0615,  and  0-0541  volt  are  found  for 
the  cells:  Pt|H,,l-01/-HCl  |0-lJ/-HCI,H2|Pt,  Ptl 
H2,0-1.3/-HC1||  0-01d/-HCl,H2  Pt,  and  the  two  corre¬ 
sponding  cells  containing  potassium  hydroxide.  The 
following  numbers  represent  the  values  for  the  same 
cells  obtained  from  the  extrapolated  values  for  cells  (a) 
and  (6)  containing  potassium  chloride;  the  numbers 
in  parentheses  are  those  from  the  cells  containing 
potassium  iodide  :  0-0659(0-0703);  0-0580(0-0591); 
0-0587  (0-0571);  0-0547  (0-0544).  The  value  of  the 
liquid  potential  hence  remains  uncertain.  Only  for 
0-01  and  0-10J/-potassium  hydroxide  solutions  will 
these  values  be  exact  to  0-5  millivolt.  Elsewhere  the 
uncertainty  may  amount  to  several  millivolts.  The 
Bjerrum  process  of  extrapolation  is  held  to  be  the  best 
existing  method,  since  the  magnitude  of  the  extrapol¬ 
ation  gives  some  idea  as  to  the  extent  of  the  possible 
error.  J.  S.  Carter. 

Variation  of  the  E.M.F.  of  a  photo-active  cell, 
containing  a  fluorescent  electrolyte,  when  the 
amount  of  fluorescent  material  in  solution  is 
varied.  W.  Rule  (Phil.  Mag.,  1926,  [vii],  1, 
532 — 541). — The  photo-P.J/.P.  of  a  cell  with  an 
electrolyte  comprising  0-5  g.  of  sodium  hydroxide  per 
100  g.  of  water  and  concentrations  of  fluorescein 
varying  from  0-5  to  0-00016  g.  per  100  c.c.  of  sodium 
hydroxide  solution,  has  been  measured.  The  E.M.F. 
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rises  quickly  to  a  maximum  as  the  fluorescein  con¬ 
centration  increases  from  zero,  and  then  falls  less 
rapidly  as  this  concentration  is  increased  still  further. 
Similar  results  have  been  obtained  with  cosin  in 
glycerol-water  solution.  Sodium  hydroxide  solution 
alone  gives  no  photo-7?. M.F.  It  is  suggested  that  the 
active  factor  in  building  up  such  an  E.M.F.  is  the 
activation  of  the  fluorescent  material  in  solution,  and 
not,  as  suggested  by  Grumbach  (A.,  1923,  ii,  108; 
Compt.  rend.,  1923, 177,  395),  that  part  of  the  E.M.F. 
is  caused  by  the  action  of  the  fluorescent  radiation 
emitted  by  the  illuminated  liquid.  The  results  are 
discussed  in  connexion  with  several  analogous 
phenomena.  The  theory  of  the  variation  of  E.M.F. 
with  the  concentration  of  the  fluorescent  material  is 
discussed  and  the  results  are  explained  on  the  basis 
of  Perrin’s  assumptions  (A.,  1924,  ii,  713). 

A.  E.  Mitchell. 

Electrochemical  behaviour  of  chromium.  G. 
Grube,  R.  IIeidinger,  and  L.  Schlecht  (Z.  Elektro- 
chem.,  1926,  32,  70 — 79). — The  behaviour  of  an  anode 
covered  with  pure  chromium  in  different  solutions 
with  varying  current  densities  has  been  studied  by 
potential  measurements.  Using  an  active  chromium 
electrode  (prepared  by  cathodic  polarisation)  with 
0-02 — O-277-sulphuric  and  hydrochloric  acid  solutions, 
the  anode  potential  is  found  to  increase  suddenly 
when  the  anode  current  density  reaches  a  certain 
value.  This  critical  value  increases  with  the  con¬ 
centration  of  the  acid  and  with  increasing  temperature. 
During  the  first  stage,  the  chromium  ions  pass  into 
solution  entirely  in  the  bivalent  condition,  and,  during 
the  second  stage,  entirely  in  the  sexavalcnt  condition. 
At  the  ordinary  temperature,  JV-sodium  chloride 
behaves  similarly,  hut  at  higher  temperatures  the 
current  density-potential  curves  are  of  somewhat 
different  form,  and  their  meaning  is  discussed  in 
relation  to  the  suggestion  of  Kuessner  (A.,  1910,  ii, 
927)  that  it  is  possible  for  chromium  ions  of  varying 
valency  to  be  formed  simultaneously  in  solution.  A 
different  view  is  upheld,  viz.,  that  chromium  goes 
primarily  into  solution  as  bivalent  ions  at  lower 
current  densities,  and  that  these  are  immediately 
oxidised  to  the  tcrvalent  condition,  whilst  at  higher 
current  densities  sexavalcnt  ions  are  formed.  The 
anode  potential  in  77-,  477-,  877-,  and  1677-potassium 
hydroxide  solutions  has  also  been  studied  at  different 
temperatures;  for  low  current  densities,  the  curve 
is  discontinuous  as  in  acid  solutions,  and  a  similar 
explanation  is  adopted.  In  the  alkaline  solutions, 
the  anode  becomes  coated  with  a  fine  grey  powder, 
which  apparently  consists  of  a  lower  oxide  of 
chromium.  The  results  are  discussed  in  relation  to 
previous  observations  with  iron  and  to  suggested 
theories  of  passivity  (layers  of  colloidal  metal  or  of 
metallic  salt).  The  oxide  layer  theory  is  upheld. 

C.  H.  D.  Clark. 

Factors  determining  chemical  stability.  J.  H. 
Hildebrand  (Chem.  Reviews,  1926,  2,  395 — 417). 

Reaction  velocity  and  thermodynamics.  M.  E. 
Jouguet  (Ann.  Physique,  1926,  [x],  5,  5 — 72). — 
Theoretical.  Using  Duhem’s  concept  of  chemical 
viscosity,  it  is  possible,  with  the  aid  of  certain 


assumptions,  to  deduce  thermodynamically  the 
reaction  rate  expression  of  Marcelin  (A.,  1911,  ii, 
27 ;  1915,  ii,  328).  This  latter  leads  to  formula} 
for  the  temperature  coefficient  similar  to  those  of 
Trautz  (A.,  1909,  ii,  557).  It  is  applied  to  reactions 
in  a  homogeneous  system,  vaporisation,  fusion,  and 
allotropic  transformation,  but  is  not  applicable  to 
photo-chemical  reactions.  The  van  ’t  Iloff  isochore 
is  shown  to  be  contained  in  it.  R.  Cuthill. 

Reaction  constant  equation  and  a  simple 
method  of  determining  the  end-point.  R.  C. 
Smith  (Phil.  Mag.,  1926,  [vii],  1,  496 — 499). — The 
end-point  of  a  unimolecular  reaction  is  calculated 
from  two  values  obtained  at  times  such  that  one  time 
is  half  the  other.  The  effect  of  errors  is  discussed. 
The  method  may  be  applied  to  the  results  of  multi- 
molecular  reactions,  but  the  expressions  for  TM 
become  more  complicated.  A.  E.  Mitchell. 

Explosive  mixtures.  VII.  Influence  of 
ethylene  on  the  explosion  limits  of  detonating 
gas  [oxygen  and  hydrogen].  W.  P.  Jorissen  and 
B.  L.  Ongkiehong. — See  B.,  1926,  179. 

Kinetics  of  chemical  reactions.  I.  Velocity 
of  thermal  decomposition  of  chlorous  oxide. 
J.  Zawidzki  (Rocz.  Chem.,  1925,  5,  504 — 508). — - 
Certain  results  obtained  by  Hinshelwood  and  Prich¬ 
ard  (J.C.S.,  1923,  123,  2730)  for  the  thermal 
decomposition  of  chlorous  oxide  are  said  to  point  to 
this  reaction  being  of  an  autocatalytic  type,  the 
autocatalyst  being  nascent  oxygen. 

R.  Truszkowski. 

Oxidation  of  ammonia  to  nitrite  in  aqueous 
solution  by  means  of  oxygen  in  presence  of 
metallic  and  dissolved  copper.  E.  Muller 
(Z.  Elektrochcm.,  1926,  32,  109 — 120). — When  small 
concentrations  of  dissolved  copper  are  used  in  the 
catalytic  conversion  of  ammonia  into  nitrite  by  means 
of  oxygen  in  presence  of  sodium  hydroxide,  the 
reaction  velocity  is  approximately  proportional  to  the 
concentration  of  copper,  the  pressure  of  oxygen,  and 
the  concentration  of  hydroxyl  ions.  The  speed  of 
nitrite  formation  increases  with  increasing  ammonia 
concentration  and  also  with  rise  in  temperature. 
Addition  of  ammonium  salts  retards  the  change  by 
removal  of  hydroxyl  ions.  When  copper  is  present 
in  the  solid  state,  the  activity  appears  to  be  due  to  the 
presence  of  copper  in  the  liquid  phase  formed  by  solu¬ 
tion  in  ammonia,  an  equilibrium  Cu+Cu"  —  2Cu"  being 
set  up,  forming  the  cuprous  ion,  which  is  particularly 
active.  High  reaction  velocities  are  observed  in 
presence  of  cuprous  oxide  as  catalyst.  The  changes  of 
potential  of  a  copper  anode  in  2AT-sodium  hydroxide 
in  presence  and  in  absence  of  ammonia  are  consistent 
with  the  suggestion  that  the  intermediate  formation 
of  tervalcnt  copper  ions  plays  a  part  in  the  catalytic 
mechanism.  Tims  bivalent  copper  ions  may  form 
tcrvalent  ions  by  means  of  the  charges  of  hydrogen 
ions  which  are  oxidised  to  water ;  the  tcrvalent  ions 
then  react  with  hydroxyl  ions  in  presence  of  ammonia 
to  give  nitrite  ions  and  re-form  bivalent  copper  ions. 
Similarly,  cuprous  ions  can  form  tervalent  copper  ions, 
which  then  behave  in  the  same  way.  The  general 
explanation  of  the  catalytic  phenomena  is  to  be  found 
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in  the  capacity  of  copper  to  build  up  higher  oxidation 
products  in  solution.  C.  H.  D.  Clark. 

Velocity  of  hydrolysis  of  aqueous  solutions  of 
alkali  metal  cyanides.  J.  Zawidski  and  T. 
Witkowski  (Rocz.  Chem.,  1925,  5,  515 — 52S). — 
The  velocities  of  hydrolysis  of  the  alkali  cyanides 
have  been  determined  at  100°,  110°,  and  120°,  also 
the  temperature  coefficients.  The  value  of  k  decreases 
with  increasing  at.  wt.  of  the  cation,  falling  from 
169  X 10" 5  for  lithium  at  100°  to  121  x  10'5  for  caesium. 
The  temperature  coefficients  vary  only  very  slightly, 
from  1-80  to  2-07  between  lithium  and  ccesium  from 
100°  to  110°,  and  from  2-12  to  2-25  between  110° 
and  120°.  A  relation,  a'$/£=const.,  is  shown  to  exist 
between  the  degree  of  dissociation  of  the  hydroxides 
and  the  velocity  of  hydrolysis  of  the  alkali  cyanides. 
The  above  data  point  to  the  reaction  taking  place  in 
three  stages:  R-CN-f  H„0 — ^R-OH+IICN;  HCN+ 
2H20— >  H-C02NH4;  lb  C02N  H , + R  •  0 11  ->  H-C02R  + 
NH4OH.  For  a  reaction  of  this  type,  however,  the 
velocity  should  increase  with  dilution  of  substrate, 
whilst  in  practice,  for  solutions  below  M,  it  is  independ¬ 
ent  of  the  concentration.  The  kinetics  of  the  hydrolysis 
of  the  alkali  cyanides  cannot  therefore  be  considered 
as  entirely  elucidated.  R.  Truszkowski. 

Sulphite  addition  to  unsaturated  compounds. 

E.  Hagglund  and  A.  Ringbom  (Z.  anorg.  Chem., 
1926, 150,  231 — 253). — As  a  measure  of  the  degree  of 
unsaturation  of  substances  containing  ethylene  link¬ 
ings,  the  determination  of  the  velocity  of  sulphite 
addition  has  the  advantages  over  that  of  bromine 
addition  that  the  reaction  is  slower  and  that  isomeric 
changes  do  not  occur.  The  reaction  proceeds  accord¬ 
ing  to  the  equation  iCiCi+NaHSO^iQSOgNa^CIE, 
and  bimolecular  constants  are  given  by  crotonic 
acid  (0-18),  cinnamic  acid  (0  025),  sorbic  acid 
(0-025),  fumaric  acid  (0-086),  maleic  acid  (0-16), 
citraconic  acid  (0-042),  and  mesaconic  acid  (0-0015) 
at  80°.  The  velocity  depends  on  the  concentration 
of  sodium  hydrogen  sulphite  (or  the  ion  HS03') ; 
normal  sulpliite  does  not  react.  The  strength 
of  the  unsaturated  acid  affects  the  velocity  in 
so  far  as  it  controls  the  amounts  of  sulphurous 
acid,  hydrogen  sulphite,  and  normal  sulphite. 
Generally,  the  reaction  is  most  rapid  when  an 
excess  of  sodium  hydrogen  sulphite  is  added  to 
the  neutralised  acid.  The  temperature  coefficients 
between  80°  and  90°  for  cinnamic  and  sorbic  acids  are 
1-7  and  1-92,  respectively.  Of  geometrical  isomerides, 
the  CiS-form  reacts  more  rapidly  than  the  trans¬ 
form.  Sodium  hydrogen  fumarate  reacts  more  rapidly 
than  the  normal  salt,  but  the  reverse  is  the  case  for 
maleic  acid.  In  general,  the  higher  the  mol.  wt.  of 
the  compound  the  lower  is  the  reaction  velocity; 
triphenylacrylic  acid  docs  not  react.  Acrylic  acid 
combines  very  rapidly,  but  does  not  give  a  bimolecular 
constant.  Sorbic  acid,  which  contains  a  pair  of 
conjugated  double  linkings,  combines  with  only  1  mol. 
of  sodium  hydrogen  sulphite.  A.  Geake. 

Reaction  between  sodium  sulphite  and 
sulphur.  H.  E.  Watson  and  M.  Rajagopalan 
(J.  Indian  Inst.  Sci.,  1925,  8,  A,  275 — 286;  cf. 
Hargreaves  and  Dunningham,  J.S.C.I.,  1923,  42, 
147t). — The  velocity  of  formation  of  sodium  thio¬ 


sulphate  in  aqueous  solution  at  60 — 80°  from  sodium 
sulphite  and  sulphur  is  increased  by  more  efficient 
stirring,  also  by  the  addition  of  an  excess  of  solid 
sulphur,  the  reaction  being  complete  in  l  hr.,  when 
4  g.-mol.  of  sulphur  are  present.  The  velocity  of 
the  reaction  appears  to  depend  almost  entirely  on 
the  rate  of  dissolution  of  the  sulphur,  and  not  to  be 
governed  by  the  concentration  of  the  sulphite.  Dilu¬ 
tion  of  the  solution  causes  a  slight  increase  in  the 
percentage  conversion.  The  catalytic  effect  of  sodium 
sulphide  on  the  reaction  is  confirmed.  Fresh  sulphur 
has  a  greater  rate  of  dissolution  at  first  than  subse¬ 
quently.  Tiie  initial  rate  of  dissolution  is  smaller 
for  sulphur  which  has  been  used  in  a  previous 
experiment.  G.  M.  Bennett. 

Action  of  certain  sugars  and  alcohols  on  the 
hydrolysis  of  methyl  acetate.  J.  L.  Donnelly 
(Kolloid-Z.,  1926,  38,  16,5 — 16S). — Conductivity 
measurements  at  30°  of  10%  solutions  of  methyl 
acetate  in  water,  to  which  0-1,  0-2,  and  0-3  g.-mol.  of 
dextrose,  sucrose,  glycerol,  or  ethyl  alcohol  have 
been  added,  show  that  in  each  case  the  velocity  of 
hydrolysis  of  the  ester  is  reduced  by  the  added  sugar 
or  alcohol.  The  decrease  of  hydrolysis  is  proportional 
to  the  quantity  of  sugar  or  alcohol  added,  the  greatest 
effect  being  shown  by  glycerol,  the  least  by  ethyl 
alcohol.  It  is  presumed  that  the  added  substance 
combines  with  a  part  of  the  water,  the  water  so 
fixed  being  incapable  of  reacting  hydrolytically  with 
the  ester.  L.  L.  Bircumshaw. 

Kinetics  of  chemical  reactions.  III.  Velocity 
of  hydrolysis  of  acetylcitric  acid.  J.  Zawidski 
(Rocz.  Chem.,  1925,  5,  511 — 514). — The  hydrolysis 
of  acetylcitric  acid  according  to  the  values  obtained 
by  Rath  (A.,  1908,  ii,  94)  is  shown  to  be  a  semi- 
molecular  reaction,  in  which  only  the  anions  undergo 
hydrolysis.  Rath’s  numbers,  when  applied  to  the 
equation  dxjdl=k\/ (1 — x) /y' a,  where  (1 — x)  is  the 
relative  concentration  of  the  substrate  at  time  t, 
and  a  the  original  concentration,  give  fairly  constant 
values  for  k.  R.  Truszkowski. 

Application  of  dilatometric  and  stalagmo- 
metric  methods  to  kinetic  investigations.  A. 
Benrath,  Diderichs,  J.  Geuer,  Sass,  Schleicher, 
Viedebantt,  and  (Frl.)  Kraheck  (Z.  anorg.  Chem., 
1926,  151,  53—67;  cf.  A.,  1909,  ii,  795).— Various 
reactions  were  followed  dilatometrically  in  a  50-c.c. 
flask  with  a  scale  on  the  neck  which  enabled  the 
volume  to  be  read  to  0-001  c.c.  Ester  formation 
involves  expansion,  and  the  esterification  of  acetic, 
propionic,  and  butyric  acids  with  amyl  alcohol  could 
be  followed.  Contraction  takes  place  during  hydrolysis 
of  acetamide  with  acid,  and  unimoleeular  constants 
were  obtained  with  hydrochloric,  hydrobromic,  and 
nitric  acids  when  the  acid  was  in  excess;  the  total 
contraction  was  independent  of  the  concentration, 
but  not  of  the  nature,  of  the  acid.  The  method  is 
not  applicable  to  sulphuric  and  phosphoric  acids, 
with  which  the  contraction  varies  with  the  acid 
concentration.  The  hydrolysis  of  bromoacetic,  bromo- 
propionic,  and  bromosuccinic  acids  with  sodium 
hydroxide  is  accompanied  by  volume  dilatation,  the 
amount  of  which  is  constant  when  the  alkali  is  in 
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excess.  Bimolecular  constants  were  obtained ;  bromo- 
succinic  acid  gave  a  unimolecular  constant  when  an 
equivalent  amount  of  sodium  hydroxide  was  added, 
and  bimolecular  constants  were  obtained  only  over  a 
small  range  of  alkali  concentration.  The  addition  of 
sodium  bromide  or  acetate  to  any  of  the  acids,  or  of 
alcohol  to  bromoacctic  acid,  increased  the  reaction 
velocity,  but  diminished  the  change  in  volume. 

The  acid  hydrolysis  of  acetamide  may  also  be 
followed  stalagmometrically,  the  surface  tension 
being  measured  from  time  to  time  by  the  drop  method. 
The  surface  tension  of  water  is  increased  by  the 
addition  of  ammonium  chloride,  but  diminished  by 
hydrochloric  and  acetic  acids  and  by  acetamide ;  the 
net  effect  of  the  hydrolysis  is  a  decrease.  Except  in 
the  case  of  acetic  acid,  the  change  is  proportional  to 
the  concentration  of  solute.  Hydrolysis  by  hydro¬ 
chloric,  nitric,  and  sulphuric  acids  gives  bimolecular 
velocity  constants  when  an  equivalent  amount  of 
acid  is  taken,  but  unimolecular  constants  when  the 
acid  is  in  excess.  The  addition  of  an  alkali  chloride 
to  an  equivalent  amount  of  hydrochloric  acid  also 
renders  the  constant  unimolecular,  and  this  is  ex¬ 
plained  on  the  basis  of  Hantzsch’s  theory  of  hydr- 
oxonium  salts.  The  results  obtained  with  sulphuric 
acid  are  different  from  those  obtained  dilatometrically, 
because  the  surface  tension  is  affected  chiefly  by  the 
change  in  concentration  of  acetic  acid  and  so  measures 
this,  whereas  the  dilatometric  method  measures  the 
ammonium  sulphate  formed.  Wien  the  concen¬ 
tration  of  sulphuric  acid  is  increased,  more  hydrogen 
sulphate  is  obtained,  and  this  influences  the  dilato¬ 
metric  results.  The  total  surface  tension  change  on 
hydrolysis  is  approximately  proportional  to  the 
initial  concentration  of  acetamide.  A.  Geake. 

Kinetics  of  chemical  reactions.  II.  Velocity 
of  nitration  of  phenols.  J.  Zawidski  (Rocz.  Cliem. , 
1925,  5,  509— 510).— Arnall  (J.C.S.,  1923,  123,  3111) 
found  that  the  nitration  of  phenols  in  alcoholic 
solution  is  a  reaction  autocatalysed  by  nitrous  acid. 
This  reaction  is  shown  to  have  a  velocity  given 
approximately  by  dx/dt=k(a—x)(b—x)(c—x),  a,  b, 
and  c  being  the  original  concentrations  of  phenol, 
nitric,  and  nitrous  acid,  and  x  the  decrement  in  time  t. 

R.  Truszkowski. 

Electrochemical  precipitation  of  copper  from 
solutions  of  its  salts  by  zinc.  I.  A.  Galecki 
and  T.  Orlowski  (Rocz.  Chem.,  1925,  5,  459 — 487). — 
The  velocity  of  reaction  in  the  heterogeneous  system 
zinc-copper  salt  is  measured  with  and  without  stirring. 
In  the  first  case,  k  varies  directly  as  the  number  of 
revolutions  per  minute  of  the  stirrer,  and,  independ¬ 
ently  of  the  nature  of  the  anion,  increases  with  dilu¬ 
tion,  whilst  the  temperature  coefficient  is  greater  in 
more  concentrated  solutions.  Little  difference  is 
observed  whether  cupric  chloride  or  sulphate  be  used 
as  the  electrolyte,  and  the  thickness  of  the  copper 
deposit  is  shown  to  vary  from  11/*  to  108/*,  this  value 
varying  inversely  as  the  dilution  and  the  rate  of 
stirring.  In  the  second  case,  k  increases  with  con¬ 
centration  of  electrolyte,  is  more  than  twice  as  great 
for  cupric  chloride  as  for  sulphate,  this  difference 
being  similar  to  that  between  the  diffusion  coefficients 
of  the  salts,  and  the  temperature  coefficient  is 


practically  independent  of  the  concentration.  The 
velocity  of  reaction  under  these  conditions  appears 
to  be  controlled  by  the  diffusion  coefficient,  and  thus 
affords  a  confirmation  of  Ncrnst’s  diffusion  theory 
for  heterogeneous  systems.  R.  Truszkowski. 

Electrochemical  precipitation  of  copper  from 
solutions  of  its  salts  by  zinc.  II.  A.  Galecki  and 
W.  Kuczynski  (Rocz.  Chem.,  1925,  5,  536 — 562 ;  cf. 
preceding  abstract). — The  influence  of  hydrogen  and 
of  chlorate  ions  on  the  precipitation  by  zinc  of  copper 
from  solutions  of  its  salts  is  investigated.  A  study  of 
the  velocity  of  reaction  in  acid  solutions  of  copper 
sulphate  indicates  an  increase  in  k  with  increasing 
acidity,  although  the  reaction  is  at  first  slow,  pointing 
to  the  passivation  of  zinc  under  these  conditions, 
since  the  induction  period  may  be  considerably 
shortened  by  the  activation  of  the  metal.  The  reaction 
proceeds  periodically  as  a  result  of  alternation  in  the 
passivity  of  the  zinc  during  the  course  of  the  experi¬ 
ment.  The  temperature  coefficient  in  acid  solutions 
is  low,  its  value  being  1-2.  The  addition  of  potassium 
chlorate  to  neutral  copper  solutions  produces  a  marked 
inactivation  of  the  zinc,  and  in  this  case  also  the 
reaction  shows  a  certain  periodicity.  The  above 
observations  are  shown  to  be  explicable  on  the  basis 
of  Ericson  and  Palmaer’s  theory  of  local  currents. 

R.  Truszkowski. 

Polymerisation  and  hydrogenation  of  ethylene 
by  means  of  excited  mercury  atoms.  A.  R. 
Olson  and  C.  H.  Meyers  (J.  Amer.  Chem.  Soc., 
1926,  48,  389 — 396). — Ethylene  decomposes  and 
polymerises,  and  a  mixture  of  ethylene  and  hydrogen 
reacts  to  form  ethane  under  the  action  of  resonated 
atoms.  The  rate  of  ethane  formation  is  proportional 
to  the  square  root  of  the  hydrogen  pressure.  A 
mechanism  for  the  reaction  is  proposed  and  the  results 
of  other  investigations  are  correlated.  W.  Thomas. 

Theory  of  catalytic  phenomena.  B.  K.  Merej- 
kovski  (Bull.  Soc.  chim.,  1926,  [iv],  39,  41 — 43).— 
The  selective  catalysis  observed  in  homogeneous 
media  in  the  action  of  bromine  on  hydrocarbons  (A., 
1923,  i,  527)  is  inconsistent  with  Ostwald’s  theory  of 
catalysis,  and  difficult  to  interpret  on  the  theory 
of  intermediate  compounds.  Chemical  reaction  is 
regarded  as  essentially  modification  of  the  valencies 
of  the  reacting  atoms,  and  a  catalyst  is  defined  as  a 
substance  capable,  for  a  given  reaction,  of  modifying 
the  valencies  of  the  reacting  substances,  of  reversible 
reactions  with  these  substances,  and  of  existing  at  the 
same  temperature  in  at  least  two  degrees  of  oxidation. 
Negative  catalysis  is  attributed  to  formation  of 
intermediate  compounds  with  weaker  valency  forces. 
Variation  in  temperature  may  change  negative  into 
positive  catalysis  (cf.  Zelinski,  A.,  1922,  i,  1126). 
Selective  catalysis  is  similarly  attributed  to  the  non- 
fulfilment  of  the  condition  of  reversibility  in  certain 
cases.  R.  Bricjhtman. 

Catalytic  decomposition  of  hydrogen  peroxide 
in  an  acid-chlorine-chloride  solution.  R.  S. 
Livingston  and  W.  C.  Bray  (J.  Amer.  Chem.  Soc., 
1926,  48,  405 — 406 :  cf.  A.,  1925,  ii,  981).— An 
equation  in  the  previous  communication  is  corrected. 

W.  Thomas. 
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Catalytic  effect  of  silver  ammonia  ion  in  the 
oxidation  of  ammonia  by  persulphates.  D.  M. 
Yost  (J.  Amer.  Chem.  Soc.,  1926,  48,  374 — 383). — 
The  rate  of  oxidation  of  ammonia  by  the  persulphate 
ion  is  found  to  be  directly  proportional  to  the  con¬ 
centration  of  the  oxidising  agent  and  to  the  con¬ 
centration  of  the  catalyst  [the  ion  Ag(NH3)2].  The 
rate  increases  much  less  rapidly  than  the  increase  in 
concentration  of  the  ammonia.  Hydroxyl  ion  lowers 
the  rate.  A  mechanism  is  suggested  for  the  oxidation 
and  the  results  are  compared  with  those  obtained  in 
the  oxidation  of  chromium  (this  vol.,  261). 

W.  Thomas. 

Inactivation  of  catalysts  during  the  trans¬ 
formation  of  carbon  compounds.  N.  D.  Zelin- 
SKi  [with  M.  B.  Turova-Pollak]  (Ber.,  1926,  59, 
[H],  156 — 162). — The  view  has  been  recently  emphas¬ 
ised  (Zelinski,  this  vol.,  277)  that  catalytic  action 
may  be  ascribed  to  deformation  of  the  activated 
molecules  by  the  catalyst.  A  proportion  of  these 
molecules  attains  a  temperature  above  the  average 
and,  in  contact  with  the  catalyst,  undergoes  a  pro¬ 
found  decomposition  leading  to  the  deposition  of  a 
thin  film  of  carbon  and  consequent  partial  or  com¬ 
plete  paralysis  of  the  catalyst  under  conditions  in 
which  specific  contact  poisons  are  not  involved.  The 
removal  of  the  carbon  layer  must  therefore  lead  to 
re-activation  of  the  catalyst  unless  the  surface  layer 
has  undergone  a  marked  change  owing  to  the  deposi¬ 
tion.  This  is  found  to  be  the  case  in  an  unexpected 
degree.  Platinised  asbestos,  active  birch  charcoal, 
platinised  and  palladised  charcoal  are  re-activated 
uniformly  and  almost  completely  when  gently  heated 
in  oxygen ;  the  very  low  temperature  of  the  maximum 
rate  of  oxidation  is  remarkable.  H.  Ween. 

Catalytic  action  of  metals  of  the  platinum 
group  and  their  degree  of  subdivision.  G.  R. 
Levi  and  R.  Haardt  (Atti  R.  Accad.  Lincei,  1926, 
[vi],  3,  91 — 97). — Levi’s  method  (Giorn.  Chim.  Ind. 
Appl.,  1925,  7,  410)  of  Y-ray  examination  has  been 
applied  to  determine  the  size  of  the  particles  of  five 
specimens  of  finely-divided  platinum.  The  prepar¬ 
ations  examined  were  a  commercial  platinum-black, 
two  blacks  prepared  by  the  reduction  of  potassium 
chloroplatinate  by  aluminium,  (a)  in  hot,  acid  solution, 
(6)  in  cold,  neutral  solution,  and  two  specimens  of 
platinum-sponge  obtained  by  heating  ammonium 
chloroplatinate  at  320°  and  at  250°.  Assuming  the 
particles  to  be  cubes,  the  values  found  for  the  edges 
of  the  particles  of  the  preparations  examined,  in  the 
above  order,  were  :  6-93,  5-28,  4-8,  11-27,  and  9-0gg. 

F.  G.  Tryhorn. 

Fourth  report  of  the  committee  on  contact 
catalysis.  H.  S.  Taylor  (J.  Physical  Chem.,  1926, 
30,  145 — 171). — Recent  investigations  on  contact 
catalysis  are  shown  to  demand  the  assumption  of  a 
surface  the  catalytic  activity  of  the  component  parts 
of  which  is  not  uniform  (of.  A.,  1925,  ii,  562).  For  the 
varying  atomic  distances  of  Langmuir,  there  are 
substituted,  in  the  new  theory,  varying  degrees  of 
saturation  of  the  surface  atoms,  depending  on  position 
in  the  lattice,  and  these  entail  varying  chemical 
reactivity  and  attractions  for  impinging  molecules. 


Independent  evidence  for  the  theory  is  afforded  by 
the  work  of  Blench  and  Garner  (J.C.S.,  1924,  125, 
1288)  on  the  heat  of  adsorption  of  oxygen  on  charcoal. 
Thermal  data  for  materials  having  a  high  ratio  surface 
mass  should  be  greater  than  those  obtained  with 
coarsely  crystalline  material,  and  in  this  connexion 
unpublished  work  by  Backstrom  has  shown  that 
finely-ground  Iceland  spar  has  a  higher  heat  of 
reaction  with  dilute  acids  than  the  coarser  material 
(cf.  also  A.,  1922,  ii,  685). 

A  further  consequence  of  the  theory  is  that  the 
initial  rate  of  evaporation  of  catalytic  metals  should 
be  greater  than  that  of  bulk  material,  which  agrees 
with  the  sintering  of  metal  catalysts  at  relatively 
low  temperatures.  In  a  composite  metal  catalyst 
surface  with  atoms  ranging  in  saturation  from  those 
almost  completely  saturated  to  those  held  to  the 
surface  only  by  a  single  metal-metal  linking,  there 
will  be  a  whole  range  of  heats  of  evaporation  of 
individual  atoms  from  the  surface.  Using  the 
Boltzmann  equation,  the  rates  of  evaporation  are 
shown  to  fall  off  exponentially  as  the  number  of 
atomic  linkings  increases,  and  this  will  explain  the 
temperature  sensitivity  of  active  catalysts  both  to 
subsequent  heat  treatment  and  to  the  thermal  effects 
accompanying  preparation  and  reaction. 

The  high  dissociation  pressure  of  active  manganese 
dioxide  (Whitesell  and  Frazer,  A.,  1924,  ii,  114)  is  in 
agreement  with  the  present  theory,  as  are  the  effects 
of  interspersion  of  one  oxide  in  altering  the  speed  of 
reduction  of  another  (cf.  Armstrong  and  Hilditch, 
A.,  1922,  ii,  757).  The  extension  of  this  theory,  by 
Armstrong  and  Hilditch  (A.,  1925,  ii,  562),  that 
active  atoms  may  be  regarded  as  detached  from  the 
neighbouring  metal  atoms  at  the  moment  of  catalytic 
interchange,  is  criticised.  Recent  experiments  on 
promoter  action  are  also  discussed  in  relation  to  the 
theory. 

With  regard  to  specific  activation,  specificity  of 
catalytic  action  may  arise  from  an  unsuitable  ratio 
of  the  reacting  gases  on  one  hydrogenation  catalyst 
as  compared  with  a  second  (cf.  Pease  and  Purdum,  A., 
1925,  i,  798).  The  “  spacing  ”  theory  of  Adkins  is 
criticised,  his  data  being  capable  of  an  interpretation 
on  the  basis  of  contamination,  in  the  main,  by  alkaline 
or  salt  poisons.  Poisoning,  and  not  “  spacing,”  in 
fact,  is  the  fundamental  factor,  as  the  latest  work  of 
Adkins  and  Bischoff  shows  (A.,  1925,  ii,  568). 

The  idea  of  a  composite  surface  can  be  utilised  to 
recast  the  concept  of  specific  activity  of  catalysts. 
In  certain  decompositions,  e.g.,  acids  to  ketones,  the 
bulk  of  the  atoms  in  the  catalytic  surface  are  to  be 
considered  active,  whereas  in  others,  notably  those 
of  alcohols  and  esters,  only  a  fraction  of  the  surface 
composed  of  the  less  saturatedatoms  possesses  catalytic 
activity  sufficient  to  effect  decomposition.  The 
mode  and  nature  of  this  will  depend  on  the  nature  and 
arrangement  of  the  extra  lattice  atoms,  which  factors 
are  largely  dependent  on  the  preparation  and  subse¬ 
quent  treatment  of  the  catalyst.  L.  S.  Theobald. 

Water  and  metals  under  the  influence  of 
electrolysis.  R.  Saxon  (Chem.  News,  1926,  132, 
170 — 171). — When  a  piece  of  copper,  magnesium, 
zinc,  mercury,  bismuth,  or  tungsten  is  placed  between, 
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but  not  touching,  two  electrodes  immersed  in  water 
and  a  current  is  passed  between  the  electrodes,  the 
surface  of  the  intermediate  metal  remains  bright  on 
the  side  nearest  the  cathode,  but  becomes  oxidised 
on  the  side  nearest  the  anode,  whilst,  in  some  cases, 
a  mixture  of  oxygen  and  hydrogen  in  the  ratio  of 
<1  :  2  is  evolved.  A.  It.  Powell. 

Electrolysis  of  aqueous  solutions  of  hydrogen 
chloride.  A.  Hollard  (J.  Pliys.  Radium,  1926, 
[vi],  7,  25 — 32). — Contrary  to  the  statements  of 
Doumcr  (A.,  1908,  ii,  252,  349,  458),  when  the 
electrolysis  is  carried  out  between  unattackable 
electrodes  no  gas  whatever  is  evolved  at  applied 
voltages  below  1-24.  Between  1-24  and  3  volts, 
chlorine  alone  is  produced,  and  above  3  volts  a  mixture 
of  chlorine  and  oxygen.  If  the  anode  is  of  mercury 
or  silver  of  sufficient  area  not  to  become  immediately 
coated  with  oxide  or  chloride,  no  gas  is  evolved  at 
any  voltage.  In  no  case  has  the  formation  of  hypo- 
chlorous  acid  been  detected.  R.  Cuthill. 

Direct  oxidation  of  manganous  ion  to  per¬ 
manganate.  A.  N.  Campbell  (Trans.  Paraday 
Soc.,  Peb.,  1926 ;  advance  proof). — The  production 
of  permanganate  in  the  electrolysis  of  manganese 
sulphate  (cf.  A.,  1924,  ii,  555 ;  1925,  ii,  305)  has  been 
studied  with  reference  to  the  influence  of  conditions, 
measurements  of  anode  potential  being  made  against 
a  normal  calomel  electrode.  Por  a  solution  saturated 
with  potassium  sulphate  and  containing  198  g.  of 
sulphuric  acid  and  0-7767  g.  of  manganese  per  litre, 
optimum  conditions  are  obtained  by  electrolysing 
at  0°  with  a  current  density  of  1-7  amp. /dm.2,  in  the 
absence  of  nitrates  and  chlorides.  The  statement  of 
Sem  (A.,  1915,  ii,  777)  that  manganic  sulphate  is 
produced  at  the  same  time  is  not  confirmed  by 
measurements  of  the  absorption  bands  for  the  solution. 
It  is  suggested  that  the  results  may  prove  of  use  as  a 
qualitative  test  for  manganese.  C.  H.  D.  Clark. 

Photo-activation  of  chlorine.  W.  Taylor 
(Proc.  Durham  Phil.  Soc.,  1924 — 1925,  7,  67—71). — 
See  A.,  1925,  ii,  811. 

After-effect  in  photo-chemical  reactions.  B.  K. 
Mukerji  and  N.  R.  Diiar  (J.  Indian  Chem.  Soc., 
1925,  2,  277 — 288). — Various  reaction  mixtures 
which  are  known  to  be  photo-sensitive  are  exposed 
to  a  source  of  light  for  5  min.  and  then  removed  to  the 
dark.  The  velocity  coefficients  of  these  mixtures 
are  compared  with  those  of  similar  mixtures  which 
have  been  kept  entirely  in  the  dark,  the  three  coeffi¬ 
cients  being  always  calculated  from  the  beginning  of 
the  reactions.  It  is  claimed  that  after-effect  is 
obtained  in  most  of  the  examples  taken.  No  com¬ 
parison,  however,  appears  to  have  been  made  of  the 
velocity  coefficients  calculated  from  the  time  of  re¬ 
moval  of  illumination  with  those  obtained  entirely  in 
the  dark.  R.  W.  West. 

Photo-chemical  reactions  in  circularly 
polarised,  plane  polarised,  and  ordinary  light. 
Velocity  of  reactions  between  bromine  and 
(1)  cinnamic  acid,  (2)  stilbene.  J.  C.  Ghosh 
and  R.  M.  Purkayestha  (J.  Indian  Chem.  Soc., 
1925,  2,  261 — 276). — The  velocity  coefficient  in  each 
case  is  independent  of  the  concentration  of  the 


bromine,  but  increases  as  the  initial  concentration  of 
cinnamic  acid  or  stilbene  increases.  The  life  periods 
of  the  excited  bromine  molecules  in  the  two  series 
of  experiments  are  calculated  as  being,  respectively, 
O-SxlO"9  sec.  and  2-33  xlO'9  sec.  For  the  same 
intensity,  ordinary  light  and  plane  polarised  light  are 
equally  effective,  whilst  circularly  polarised  light 
appears  to  be  less  effective.  The  temperature  coeffi¬ 
cients  are  high  for  photochemical  reactions,  being 
2-6  for  stilbene  and  2-8  for  cinnamic  acid.  The 
reactions  were  all  carried  out  in  carbon  tetrachloride 
solution.  Application  of  Einstein’s  law  of  photo¬ 
chemical  equivalence  shows  that  one  quantum  of 
energy  at  26°  leads  to  the  formation  of  436  mols.  of 
dibromophei^-lpropionic  acid  or  305  mols.  of  stilbene 
dibromide.  R.  W.  West. 

Photo-chemical  disintegration  of  realgar. 
O.  Weigel  (Tsch.  Min.  Petr.  Mitt.,  1925,  38,  288 — 
308). — The  well-known  disintegration  of  realgar  by 
the  action  of  light  to  a  reddish-yellow  powder  (con¬ 
sisting  of  a  mixture  of  As2S3  and  As203,  with  also 
As4S3)  is  connected  with  the  photo-electrical  con¬ 
ductivity  of  the  substance.  Detailed  determinations 
were  made  of  the  refractive  indices,  absorption  of 
light,  and  of  the  electrical  conductivity  when  the 
crystal  is  exposed  to  light  of  different  wave-lengths. 
The  last  shows  maxima  at  530  141  and  550  141  (green 
and  greenish-yellow)  for  the  a  and  y  vibrations, 
respectively.  Fragments  of  realgar  exposed  to  direct 
sunlight  for  112  hrs.  behind  sheets  of  glass  of  various 
colours  showed  the  greatest  change  -with  a  green  glass 
of  maximum  transparency  near  520  541.  It  is  con¬ 
cluded  that  the  photo-chemical  disintegration  of 
realgar  is  due  to  the  separation  of  electrons  and  the 
loosening  of  the  atomic  linkings,  thus  favouring  oxid¬ 
ation  of  the  arsenic.  L.  J.  Spexcer. 

Visible  decomposition  of  silver  halide  grains 
by  light.  A.  P.  H.  Trivelli  and  S.  E.  Sheppard. — 
See  B.,  1926,  173. 

Action  of  dyes  on  the  sensitivity  of  silver 
bromide-gelatin.  L.  Gorini  and  A.  Dansi. — 
See  B„  1926,  219. 

Photo-chemical  studies.  VI.  Mechanical 
actions  on  the  photographic  plate.  A.  Reychler. 
—Sec  B.,  1926,  219. 

Sensitisation  by  nuclei  of  silver  sulphide. 

S.  E.  Sheppard. — Sec  B.,  1926,  219. 

Influence  of  sunlight  on  trinitrotoluene.  D. 
Lodati. — Sec  B.,  1926,  220. 

Zinc  oxide  as  a  photo-chemical  sensitiser. 
A.  Perret  (J.  Chim.  pliys.,  1926,  23,  97 — 129). — 
Zinc  oxide  is  a  sensitiser  for  the  photolysis  of  solutions 
of  mercury  and  silver  salts.  The  photolysis  of  silver 
salts  proceeds  according  to  the  scheme  2AgN03+Zn0 
=  2Ag+Zn(NO3)2-i-0-5O2  with  silver  peroxide  as  an 
intermediate  product.  The  decomposition  by  chalk 
of  silver  salts  in  solution  is  not  photo-sensitive  as 
claimed  bjr  Schultze  in  1727.  The  photolysis  of 
mercuric  chloride  solutions  proceeds  according  to  the 

equation  2HgG2+Zn0=Hg2G2+ZnG2-|-(>502  and 

tends  to  establish  an  equilibrium.  This  reaction  is 
greatly  accelerated  by  dextrose  and  by  sucrose,  when 
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the  reaction  is  of  zero  order.  In  the  presence  of  air, 
the  sensitising  action  of  zinc  oxide  on  the  photolysis 
of  mercurous  chloride  consists  in  the  simultaneous 
oxidation  and  reduction  of  the  salt.  The  photo¬ 
chemical  decomposition  of  methylene-blue  to  the 
leuco-derivative  and  an  oxidation  product  is  sensitised 
by  zinc  oxide.  The  results  arc  in  accord  with  the 
views  of  Baur  that  methylene-blue  is  simultaneously 
an  anodic  and  a  cathodic  depolariser  according  to 
the  scheme 

I©-)- OH' -f- methylene-blue  — >-  oxidation  pro- 
duct+0-5H2O 

Q-J-Ii'-f-methylene-blue  — >-  leuco-derivative. 

During  all  these  sensitising  processes,  the  reduction 
potential  of  zinc  oxide  becomes  the  normal  potential 
of  hydrogen,  whilst  the  oxidation  potential  approaches 
that  of  oxygen  and  even  that  of  ozone. 

A.  E.  Mitchell. 

Action  of  radium  rays  on  rock-salt,  fluorspar, 
and  quartz.  H.  Leitmeier  (Tsch.  Min.  Petr. 
Mitt.,  1925,  38,  591 — 598). — Rock-salt  when  exposed 
to  radium  rays  acquires  a  yellowish-brown  colour,  but 
this  soon  fades  even  in  the  dark.  With  the  object  of 
testing  whether  this  colour  may  be  due  to  the  presence 
of  impurities,  pure  sodium  chloride  was  prepared  by 
several  recrystallisations  from  clear  rock-salt  and  from 
metallic  sodium.  This  purified  material  still  showed 
the  same  colour  change.  The  coloration  is  therefore 
no  doubt  due  to  a  change  in  the  material  itself,  and 
perhaps,  as  suggested  by  Przibram  and  Belar 
(Sitzungsber.  Akad.  Wiss.  Wien,  Math.-naturw. 
Kl.,  1924,  IIa,  132,  262),  to  a  separation  of  electrons 
from  the  chlorine  ions.  All  colourless  fluorspars 
become  cobalt-blue  on  exposure  to  radium,  but 
material  from  different  localities  varies  widely  in 
the  rate  of  the  change  and  in  the  intensity  of  the 
colour  produced.  A  fluorite  from  Cumberland 
exposed  to  a  strong  radium  preparation  until  it  became 
bluish-black  was  then  exposed  to  sunlight,  when  it 
acquired  a  violet  colour,  which  after  five  years  is  still 
stable.  Colourless  quartz  becomes  grey  or  smoky 
under  the  influence  of  radium,  and  this  colour  is 
permanent  to  light.  To  test  the  suggestion  that  this 
colour  is  due  to  the  presence  of  sodium  silicate  (which 
also  is  browned  by  radium),  colourless  quartz  from 
several  localities  was  heated  at  900°  and  1100°  (below 
and  above  the  b.  p.  1050°  of  sodium  silicate)  and 
afterwards  exposed  to  radium,  together  with  a  piece 
of  the  unheated  material ;  the  colour  change  was  the 
same  for  each  of  the  three  fragments,  and  cannot 
therefore  be  due  to  sodium  silicate.  It  is  concluded 
that  in  this  case  also  the  coloration  is  due  to  some 
change  in  the  material  itself  and  not  to  the  presence 
of  impurities.  L.  J.  Spencer. 

Coloration  of  minerals  by  radiation.  C. 
Doelter  (Tsch.  Min.  Petr.  Mitt.,  1925,  38,  456 — 
463). — Minerals  that  have  been  coloured  by  radium 
frequently  show  subsequent  changes  in  colour  after 
having  been  stored  in  the  dark  for  several  years ; 
those  that  have  been  afterwards  decolorised  by 
heat,  sometimes  show  a  slow  return  of  the  colour. 
Rock-salt,  fluorite,  and  quartz  buried  for  several 
months  in  powdered  pitchblende  showed  in  some  cases 


very  slight  changes  in  colour.  The  author  believes 
that  the  colours  are  due  to  pigments,  and  that  his 
colloidal  theory  is  still  feasible  (A.,  1920,  ii,  184). 

L.  J.  Spencer. 

Effect  of  irradiation  with  radium  on  serum- 
and  egg-albumin.  A.  Fernatj  (Biochem.  Z., 
1926,  167,  3S0 — 383). — Whereas  salt  inhibits  the 
coagulation  of  serum-albumin  by  irradiation,  no  such 
protective  action  can  be  detected  with  egg-albumin. 

P.  W.  Clutterbuck. 

Complex  copper  salts.  A.  Beneath,  H. 
Niehaus,  H.  Meckenstock,  and  H.  Essers  (Z. 
anorg.  Chem.,  1926,  151,  31— -40). — The  solubility  of 
the  double  salt  5Cu2S203,4Na2S20a,9H20  in  sodium 
thiosulphate  solutions  has  been  determined ;  tho 
greater  the  concentration  of  sodium  thiosulphate  the 
smaller  is  the  copper  content  of  the  residue.  Of 
the  three  known  cuprous  potassium  thiosulphates, 
Cu2S203,K2S203,2H20  (green),  Cu2S203,2K2S203,2H20 
(yellow),  and  Cu2S203,2K2S203  (white),  the  com¬ 
positions  of  the  first  and  third  are  confirmed,  but  the 
second  is  found  to  contain  3H20.  The  green  double 
salt  decomposes  very  rapidly  in  air  or  water,  and  in 
dilute  potassium  thiosulphate  solution  it  changes  into 
the  yellow  salt.  This  also  is  metastable  and  changes 
into  the  white  salt  in  water  or  aqueous  potassium 
thiosulphate.  At  15°  and  35°,  the  solubility  of  the 
green  double  salt  in  potassium  thiosulphate  solutions 
increases  with  increasing  concentration  of  the  latter 
to  a  maximum,  the  sharp  fall  corresponding  with 
the  formation  of  the  white  salt.  With  gaseous 
ammonia,  the  compounds  Cu2S203,2K2S203,NH3,  and 
Cu2S203,Na2S203,2NH3  are  formed.  A  co-ordination 
formula  is  proposed  for  the  complex 

2Na2S203,Cu2S203,CuS203,5NH3. 

The  compositions  of  the  three  ammines  of  cupric 
cyanurate  containing  2,  3,  and  4  mols.  of  ammonia 
per  mol.  of  cyanurate  are  confirmed.  Higher  or 
lower  ammines  could  not  be  obtained.  The  solubility 
of  the  diammine  at  20°  in  aqueous  ammonia  of  increas¬ 
ing  concentration  shows  breaks  corresponding  with 
the  formation  of  the  triammine  and  tetrammine, 
and  the  density-ammonia  content  curve  also  shows  a 
break  corresponding  with  the  formation  of  the 
tetrammine.  When  basic  cupric  carbonate  is  treated 
with  a  solution  containing  115  g.  of  potassium  car¬ 
bonate  and  30  g.  of  potassium  hydrogen  carbonate 
to  50  c.c.  of  water,  a  dark  blue  complex  salt, 
K6[Cu(C03)4],  is  formed.  This  readily  dissolves  in 
water  with  decomposition,  and  the  light  blue  salt, 
K2[G'u(C03)2],  is  precipitated.  This  in  turn  is  decom¬ 
posed  when  stirred  with  water  at  25°,  forming  the 
light  green  basic  carbonate,  CuC03,Cu(0H)2.  This 
also  takes  place  in  solutions  containing  20  g.  of 
potassium  hydrogen  carbonate  and  0 — 80  g.  of 
potassium  carbonate  in  100  c.c.  of  water,  but  if  the 
neutral  carbonate  content  is  raised  to  85 — 95  g.,  the 
grass-green  normal  carbonate,  CuC03,  is  obtained. 
This  is  very  sensitive  to  water,  forming  the  basic 
carbonate.  A.  Geake. 

Formation  of  gold  from  mercury  in  an  inter¬ 
rupted  arc.  A.  Miethe  and  H.  Stammreich  (Z. 
anorg.  Chem.,  1926,  150,  350 — 354). — The  formation 


368 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


of  gold  from  mercury  in  an  arc  occurs  when  the 
current  changes,  and  experiments  have  been  carried 
out  in  an  apparatus  rotating  at  2000  revolutions 
per  min.  in  which  the  circuit  is  broken  at  each  revolu¬ 
tion.  Under  these  conditions,  the  weight  of  gold 
produced  is  approximately  proportionate  to  the 
quantity  of  electricity,  being  always  within  40% 
of  0-0004  mg.  per  amp. -hr.  No  gold  was  found 
when  the  apparatus  was  run  with  the  current  switched 
off.  The  E.M.F.  was  110  volts,  the  current  varied 
from  1  to  12  amp.,  and  the  time  from  0-5  to  8  hrs. 

A.  Geake. 

Constitution  of  bleaching  powder.  B.  Neu¬ 
mann  and  F.  Hauck. — See  B.,  1926,  190. 

Silicides  of  calcium  and  magnesium.  L. 
Woiiler  and  0.  Schliefhake  (Z.  anorg.  Chem., 
1926,  151,  1 — 20). — Crucibles  made  from  a  mixture 
of  bole  and  alumina  (5 : 2)  are  not  attacked  by 
calcium  silicides  containing  less  than  85%  of  calcium, 
and  soften  at  1560°.  Calcium  silicides  were  studied 
by  thermal  analysis  in  such  crucibles,  the  ther¬ 
mometer  sheath  and  stirrer  being  made  of  the  same 
material.  Two  silicides,  CaSi  and  CaSi2,  of  m.  p. 
1220°  and  1020°,  respectively,  are  definitely  indicated, 
and  a  silicide,  Ca2Si,  of  m.  p.  920°,  is  probable. 
Calcium  monosilicide  and  dicalcium  monosilicide  are 
unstable  and  are  decomposed  by  water,  yielding 
silicon  hydrides,  which  ignite  spontaneously.  They 
are,  therefore,  difficult  to  characterise.  Potential 
measurements  in  an  alcoholic  solution  of  calcium 
chloride  give  definite  potentials  corresponding  with 
calcium  and  the  disilicidc  (-0-34  volt),  but  less 
definite  indications  of  the  two  intermediate  silicides. 

As  shown  by  Vogel  (A.,  1909,  ii,  143),  thermal 
analysis  reveals  the  existence  of  only  one  magnesium 
silicide,  Mg2Si.  The  m.  p.  (1070°)  and  the  eutectic 
points,  920°  for  43%  magnesium  and  625°,  are 
lower  than  found  by  Vogel.  If  a  small  quantity  of 
magnesium  and  silicon  is  rapidly  cooled  from  above 
1050°,  a  second  silicide,  MgSi,  is  obtained;  during 
slow  cooling,  decomposition  to  dimagnesium  silicide 
and  silicon  takes  place,  the  monosilicide  being  stable 
only  above  1050°.  When  heated  above  600°,  di- 
magnesium  silicide  loses  magnesium  from  its  surface 
and  the  monosilicide  is  formed  as  an  unstable  inter¬ 
mediate  product ;  decomposition  docs  not,  however, 
occur  if  volatilisation  of  magnesium  cannot  take 
place.  Above  1100°,  both  silicides  decompose  into 
the  elements.  Photomicrographs  of  the  alloys  and 
potential  measurements  in  a  solution  of  magnesium 
chloride  in  alcohol  revealed  only  dimagnesium 
silicide.  A.  Geake. 

Instantaneous  decompositions  on  heating 
sulphides,  carbides,  silicides,  phosphides, 
silicates,  and  spinels  with  alkaline-earth  oxides. 
I.  A.  Hedvall  (Svensk  Kem.  Tidskr.,  1925,  37, 
166 — 173  ;  from  Chem.  Zentr.,  1925,  II,  1946  ;  cf.  A., 
1925,  ii,  125). — The  author  has  studied  the  reactions 
which  occur  on  heating  the  oxides  of  barium,  stront¬ 
ium,  calcium,  and  magnesium  with  zinc  sulphide, 
silver  sulphide,  and  cuprous  sulphide  in  a  stream  of 
oxygen.  The  following  reaction  is  typical :  CaO  + 
ZnS-f 202=CaS04-j-Zn0.  With  zinc  sulphide,  the 


temperature  of  reaction  increases  in  the  order  barium, 
strontium,  calcium,  magnesium.  There  is  little  or 
no  formation  of  sulphur  dioxide.  The  behaviour 
of  silver  sulphide  is  similar.  From  the  reactions  of 
cuprous  sulphide,  it  is  concluded  that  it  has  a  trans¬ 
formation  point  slightly  below  377°.  In  this  case, 
also,  no  sulphur  dioxide  is  formed.  Chromium 
carbide,  iron  carbide,  and  calcium  phosphide,  re¬ 
spectively,  heated  ivith  alkaline- earth  oxides  yield 
the  corresponding  carbonates,  silicates,  and  phos¬ 
phates,  respectively,  c.g.,  2Ca0+FeSi2+5-50  = 

2CaSiO34-0-5Fe2O3.  Wollastonite,  enstatite,  silli- 
manite,  and  rhodanite,  when  heated  with  alkaline- 
earth  oxides  in  a  stream  of  nitrogen,  undergo  decom¬ 
position  according  to  the  equation  M'0+MSi03= 
M0-j-M'Si03.  A  similar  but  less  intense  decom¬ 
position  takes  place  with  the  spinels,  c.g.,  CaO+ 
CoO,Al203=CaO,Al203+ CoO.  G.  W.  Robinson. 

Decomposition  of  alkaline-earth  sulphates. 
I.  J.  Zawidski,  J.  Konarzewski,  W.  J.  Lichten¬ 
stein,  S.  Szymankiewicz,  and  J.  Waciisztejnski 
(Rocz.  Chem.,  1925,  5,  488 — 503). — The  thermal 
decomposition  of  calcium  sulphate  has  been  studied, 
with  the  object  of  finding  conditions  under  which 
this  could  be  used  for  the  technical  production  of 
sulphur  dioxide.  The  two  reactions  4CaS03  — >- 
CaS+3CaS04  — >-  4Ca0+4S02  take  place  at  600°, 
and  lead  to  a  condition  of  equilibrium  in  which  the 
pressure  of  the  sulphur  dioxide  depends  on  the  tem¬ 
perature.  At  higher  temperatures,  there  is  a  further 
reaction  between  sulphur  dioxide  and  calcium  oxide 
or  sulphide,  which  leads  to  the  separation  of  sulphur. 
Above  1150°,  the  only  products  of  the  interaction 
between  sulphur  dioxide  and  calcium  oxide  are  calcium 
sulphate  and  sulphur.  The  decomposition  of  a 
mixture  of  1  part  of  calcium  sulphide  to  3  parts  of 
sulphate  takes  place  at  temperatures  which  are  much 
lower  than  those  required  for  the  decomposition  of 
pure  calcium  sulphate.  R.  Truszkowski. 

Volatility  of  the  compound  of  barium  sulphate 
with  sulphuric  acid.  F.  Krauss  (Chein.-Ztg., 
1926,  50,  33). — The  compound  formed  when  barium 
sulphate  is  dissolved  in  concentrated  sulphuric  acid 
is  shown  to  be  volatile  by  the  green  coloration  of  a 
Bunsen  flame  when  (i)  a  platinum  wire  dipped  in 
the  solution  is  heated  therein,  (ii)  a  stream  of  air 
blown  through  the  solution  is  directed  towards  the 
flame,  (iii)  the  flame  is  brought  near  a  mixture  of 
barium  sulphate,  concentrated  sulphuric  acid,  and 
methyl  alcohol.  L.  M.  Clark. 

Two  varieties  of  mercuric  oxide,  and  direct 
formation  of  oxychlorides  and  oxybromides. 
H.  Pelabon  (Bull.  Soc.  chim.,  1926,  [iv],  39,  201 — 
202).— See  A.,  1925,  ii,  222,  697. 

Behaviour  of  beryllium  in  the  formation  of 
complexes.  R.  Fricke  (Z.  angew.  Chem.,  1926, 
39,  317 — 321). — From  the  position  of  beryllium  in 
the  periodic  table,  its  small  atomic  volume,  low 
atomic  heat,  and  atomic  configuration,  beryllium 
compounds  having  a  heteropolar  structure  should 
readily  form  stable  co-ordinated  additive  compounds. 
Such  compounds  have  been  prepared  by  the  direct 
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combination  at  the  ordinary  temperature  of  anhydrous 
beryllium  chloride  with  various  organic  liquids.  In 
compounds  of  the  type  BeCl2,2X,  where  X  is  Me-CN, 
Me-CO-Me,  C5H5N,  Ph-N02,  Ph-CHO,  Ph-NH2  or 
similar  compounds,  beryllium  has  the  co-ordination 
number  4  and  the  chlorine  ion  is  in  the  inner  ring, 
whilst  in  the  compounds  BeCl2,4NH3,  BeCl2,4Mc-NH2, 
and  BeCl2,4Ph-NH-NH2  the  chlorine  is  in  the  outer 
ring.  Compounds  in  which  beryllium  appears  to 
have  a  co-ordination  valency  of  6  arc  formed  by 
the  addition  of  hydrazine  to  anhydrous  beryllium 
chloride  dissolved  in  ether,  whereby  white,  powdery 
precipitates  having  the  composition  BeCl2,3N2H4, 
2BcC12,3N2H4,4H20,  and  2BeCl2,5N2H4,2H20  arc 
formed.  Under  the  same  conditions,  phenylhydrazine 
gives  a  stable  precipitate,  BcCl2,3Ph-NH-NH2,  and 
evidence  is  given  in  support  of  a  co-ordination  valency 
of  6  for  beryllium  in  this  compound,  although  it  is 
possible  that  the  co-ordination  valencies  of  the 
metal  may  not  be  fully  saturated.  Beryllium  may 
be  considered  to  have  a  co-ordination  valency  of 
8  in  the  compounds  BeCl2,2Me-CO-Mc,4C6H6  and 
BeCl2,2NH3,4Mc-CO-Me ;  as  neither  acetone  nor 
benzene  is  capable  of  displacing  chlorine  into  the 
outer  ring,  the  acetone  molecules  in  the  first  com¬ 
pound  and  the  ammonia  molecules  in  the  second 
must  be,  together  with  chlorine,  in  the  inner  ring, 
and  the  benzene  in  the  first  and  the  acetone  in  the 
second  compound  in  the  outer  ring. 

A.  It.  Powell. 

Constitutional  changes  occurring  in  clays  on 
heating.  Research  Staff  of  Gen.  Electric  Co. 
(J.  F.  Hyslop). — See  B.,  1926,  157.- 

Complex  thallium  compounds.  A.  Benrath 
(with  H.  Weiland,  H.  Hamacher,  and  E.  Kirch- 
eisen]  (Z.  anorg.  Chem.,  1926,  151,  21—30).— 
Thallium  schonite,  CuS04,T12S04,6H20,  crystallises 
from  aqueous  solution  only  in  the  presence  of  excess 
of  copper  sulphate.  Similar  double  sulphates  are 
formed  with  nickel  (grass-green),  zinc  (colourless), 
cobalt  (deep  red),  iron  (light  green),  manganese  (pale 
rose),  and  magnesium  (white) ;  excess  of  the  sulphate 
of  the  bivalent  metal  is  always  requisite.  Solutions 
of  cadmium  and  thallous  chlorides  containing  more 
than  6%  of  the  former  precipitate  a  double  salt, 
CdCl2,2TlCl,  but  the  salt,  CdCl2,TlCl,  which  is  formed 
in  fused  mixtures,  could  not  be  obtained  from 
solutions. 

Thallous  thallic  double  sulphates  have  been 
studied  in  14%  sulphuric  acid.  Thallous  sulphate  is 
hydrolysed  by  water,  and  is  much  more  soluble  in 
14%  sulphuric  acid,  hence  it  is  probable  that  an 
acid  salt  is  formed.  A  double  salt,  3T12S04,T12(S04)3, 
does  not  exist  in  the  presence  of  this  acid.  The 
solubilities  of  mixtures,  thallous  sulphate,  and  the 
double  salts  5T12S04,T12(S04)3  and  T12S04,T12(S04)3, 
have  been  determined  at  18°,  45°,  and  60°. 

A.  Geake. 

Compounds  of  silicon  and  nitrogen  containing 
a  silicon  bridge.  R.  Schwarz  and  W.  Sexauer 
(Ber.,  1926,  59,  [JJ],  333— 337).— A  solution  of  silicon 
hexachloride  in  anhydrous  ether  is  gradually  added  to 


liquid  ammonia,  whereby  ammonium  chloride  and 
polymeric  d ia midod i -im inod i silane, 

NH2-Si(:NH)-Si(:NII)-NH2, 
arc  formed ;  the  ammonium  chloride  is  removed  by 
solution  in  liquid  ammonia  and  the  product  subse¬ 
quently  exposed  to  a  current  of  nitrogen  at  —20° 
to  remove  adsorbed  ammonia.  At  about  —10°,  the 
compound  loses  ammonia  and  forms  polymeric  tri- 

iminodisilane,  The  latter  substance 

is  stable  at  the  atmospheric  temperature ;  it  decom¬ 
poses  above  400°,  chiefly  with  rupture  of  the  silicon 
bridge,  but  to  some  extent  with  formation  of  “  silico- 
cyanogcn,”  Si2N2.  The  compounds  are  characterised 
by  unusual  sensitiveness  to  oxygen  and  particularly 
to  moisture. 

The  action  of  magnesium  phenyl  bromide  on 
silicon  hexachloride  leads  to  rupture  of  the  silicon 
bridge  and  formation  of  a  mixture  of  derivatives  of 
monosilane  from  which  dichlorodiphenylnionosilane, 
SiPh2Cl2,  b.  p.  166°/17  mm.,  has  been  isolated. 

H.  Wren. 

Some  double  fluorides  of  zirconium.  M.  M. 
Windsor  (J.  Amer.  Chem.  Soc.,  1926,  48,  310—312). 
— Double  fluorides  of  zirconium  with  aniline,  brucine, 
cinchonine,  quinine,  quinidine,  and  strychnine  were 
prepared  by  dissolving  the  dioxide  in  hydrofluoric 
acid  and  adding  an  alcoholic  solution  of  the  base, 
followed  by  crystallisation  or  by  precipitation  with 
acetone.  W.  Thomas. 

Tin  dihydride  and  tin  tetrabydride.  E.  J. 
Weeks  (Rec.  trav.  chim.,  1926,  45,  201 — 202). — 
Addition  of  pure  aluminium  foil  to  an  alkaline 
solution  of  potassium  stannite  yields  a  light  grey 
deposit  of  tin  dihydride,  2KHSn02+2Al=2KA102+ 
Sn„H2.  The  substance  quickly  oxidises  in  air  and 
when  heated  gives  tin  and  water.  In  the  absence 
of  air,  tin  and  hydrogen  are  formed.  With  fused 
potassium  nitrate,  nitrogen  peroxide  is  formed, 

Sn2H2+ 5KN03= KN02+ H20 + 2K2Sn02+4N02. 
Heating  in  an  atmosphere  of  pure  hydrogen  yields 
gaseous  tin  tetrahydride,  which  reacts  with  aqueous 
silver  nitrate  to  give  a  dark  brown  precipitate,  SnH4+ 
4AgN03=SnAg4-f  4HN03.  J.  S.  Carter. 

Pyrocatecbol  and  pyrogallol  compounds  with 
stannic  acid.  R.  Weinland  and  M.  Maier. — See 
this  vol.,  398. 

Quadrivalent  lead  salts  of  the  pseudobalogens. 
H.  P.  Kaufmann  and  F.  Kogler  (Ber.,  1926,  59, 
[2?],  178 — 1S6 ;  cf.  A.,  1925,  i,  1252). — Potassium 
selenocyanate  dissolved  in  anhydrous  acetone  reacts 
with  a  solution  of  lead  tetra-acetate  in  chloroform, 
yielding  lead  selenocyanate  and  selenocyanogcn, 
which  is  identified  by  converting  it  into  diantipyryl 
selenide,  C22H2202N4Se,  m.  p.  236°  (dccomp.)  (pre¬ 
pared  also  from  antipyrine  and  selenium  bromide 
or  selenocyanogcn  from  iodine  and  silver  seleno¬ 
cyanate).  Selenocyanogcn  is  hydrolysed  by  water 
according  to  the  equation  2(ScCN)24-  3H20 = H2Se03+ 
HCN+3HSeCN;  the  selenocyanic  acid  is  stable  only 
in  neutral  or  alkaline  solution.  Potassium  seleno¬ 
cyanate  may  be  determined  by  addition  of  an  excess 
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of  iodine  to  its  solutions  in  the  presence  of  much 
sodium  hydrogen  carbonate  and  titration  of  the 
unused  iodine  after  1  hr.  by  sodium  thiosulphate  in 
the  presence  of  a  little  carbon  disulphide;  the 
reaction  involved  is  expressed  by  the  scheme  KSeCN+ 
6I+3H20=H,Se03+KI+4HI+ICN.  Selenocyano- 
gen  undergoes  polymerisation  when  heated  in  carbon 
disulphide  solution,  yielding  selenium  diselenocyanide, 
Se(SeCN)2,  and  selenium  dicyanide. 

Cyanic  acid  and  lead  tctra-acctate  react  in  chloro¬ 
form  solution,  yielding  lead  telracyanale  as  a  non¬ 
crystalline  substance,  'which  gradually  decomposes 
even  in  a  vacuum  and  is  hydrolysed  by  water  to  lead 
dioxide  and  cyanic  acid ;  evidence  of  the  production 
of  oxycyanogcn  was  not  obtained.  H.  Wren. 

Ammonium  carbonates.  C.  Bonnier  (Ann. 
Chim.,  1926,  [x],  5,  37—94;  cf.  A.,  1923,  ii,  80S).— 
Ammonium  hydrogen  carbonate  when  heated  in  air 
loses  weight  without  change  of  composition.  In  a 
closed  vessel,  the  partial  pressure  of  the  water  vapour 
reaches  its  maximum  at  33°,  condensation  taking 
place  at  this  temperature.  This  is  followed  by  change 
of  equilibrium  duo  to  increase  in  the  pressure  of 
carbon  dioxide.  In  distilling  ammonium  carbonate, 
a  similar  phenomenon  occurs  on  sudden  cooling; 
condensation  of  water  is  accompanied  by  crystallis¬ 
ation  of  more  basic  carbonate.  The  action  of  water 
on  ammonium  hydrogen  carbonate  is  not  that  of  a 
solvent,  but  of  a  reagent  which  displays  affinity  for 
ammonia,  as  the  acid  carbonate  is  decomposed  with 
liberation  of  carbon  dioxide.  In  a  closed  vessel, 
this  decomposition  continues  until  the  pressure  of 
carbon  dioxide  reaches  a  value  such  that  its  con¬ 
centration  in  the  solution  inhibits  the  reaction. 
This  value,  which  is  conditioned  by  the  concentration 
of  the  solution,  the  relative  volume  of  the  gaseous 
phase,  and  the  temperature,  may  become  greater 
than  1  atm.  In  air,  carbon  dioxide  is  evolved  and 
the  solution  may  be  evaporated  to  dryness  without 
any  definite  compound  crystallising  out.  Addition 
of  ammonia  to  a  solution  of  ammonium  hydrogen 
carbonate  lowers  the  vapour  pressure  considerably; 
the  minimum  value  thus  attained  corresponds  with 
a  composition  which  is  approximately  that  of  the 
normal  carbonate.  The  various  equilibria  studied 
are  treated  mathematically,  coefficients  based  on 
experimental  results  being  determined. 

H.  J.  Evans. 

Oxidation  of  combined  nitrogen  to  potassium 
nitrate  at  low  temperatures  and  reduction  of 
potassium  nitrate  to  cyanide.  K.  A.  Hofmann, 
W.  Linnmann,  H.  Galotti,  H.  Hagenest,  and  A. 
Hofmann  (Ber.,  1926,  59,  [2?],  204—212;  cf.  Hof¬ 
mann  and  Linnmann,  A.,  1924,  ii,  477).— Inter¬ 
action  of  nitric  oxide  and  potassium  chlorate  with 
production  of  potassium  nitrate,  chlorine,  and  oxygen 
commences  at  210°  and  is  accelerated  by  increasing 
the  temperature  to  300° ;  since  the  liberated  oxygen 
oxidises  the  nitric  oxide  to  some  extent,  potassium 
nitrite  is  also  formed.  Nitrous  oxide,  probably  on 
account  of  its  saturated  nature,  does  not  react  with 
potassium  chlorate,  which  also  behaves  very  slug¬ 
gishly  towards  hydrogen  or  carbon  monoxide,  in 


striking  contrast  to  its  behaviour  towards  ammonia 
(Zoc.  cit.).  The  ready  oxidisability  of  combined 
nitrogen  is  shown  by  the  production  of  nitrate  from 
potassium  cyanate  and  potassium  chlorate  or  from 
magnesium  nitride,  calcium  cyanamide,  or  carbamide 
and  sodium  or  barium  peroxide  at  very  moderate 
temperatures.  Potassium  cyanate  is  converted  into 
potassium  nitrate  by  air  at  400°;  the  action  is 
facilitated  by  the  addition  of  copper  or  nickel  powder, 
basic  copper  carbonate,  nickel  carbonate,  or,  prefer¬ 
ably,  gold  or  silver  powder ;  the  presence  of  a  little 
water  vapour  in  the  air  is  advantageous.  Conversely, 
potassium  nitrate  is  reduced  to  cyanide  by  carbon, 
but  tho  conditions  under  which  the  change  occurs 
arc  so  different  from  those  under  which  nitrate  is 
produced  that  the  one  process  cannot  be  regarded 
as  the  reverse  of  the  other.  Oxidation  of  ammonia 
to  nitrate  by  air  proceeds  readily  at  380 — 400°  in 
the  presence  of  a  basic  contact  agent  such  as  soda- 
lime  and  can  be  accelerated  in  an  unusual  degree 
by  increase  of  pressure.  Copper  carbonate,  nickel 
powder,  silver  powder,  and  nickel  carbonate  acceler¬ 
ate  the  reaction  in  order  of  increasing  efficiency. 
Soda-lime  may  be  replaced  by  the  oxides  or  carbon¬ 
ates  of  the  alkaline  earths,  provided  that  the  maximum 
temperature  does  not  exceed  the  temperature  of 
decomposition  of  the  corresponding  nitrate.  Technical 
“nitrolim  ”  is  readily  nitrified  at  temperatures  below 
200°  if  mixed  with  soda-lime  and  copper  oxide  and 
exposed  in  thin  layers  to  the  air  during  several  daj’s. 

In  all  the  cases  of  oxidation  of  nitrogen  described 
above,  the  presence  of  nitrite  can  be  readily  detected 
at  the  commencement  of  the  action,  particularly 
when  oxidation  takes  place  rapidly.  Towards  the 
end  of  the  change,  when  the  nitrate  formation  has 
attained  its  maximum,  the  nitrite  content  diminishes. 
The  tervalcnt  nitrogen  of  ammonia  or  its  derivatives 
passes  therefore  into  the  tervalent  oxidised  condition 
in  the  nitrite,  which,  under  the  conditions  of  the 
experiments,  is  invariably  oxidised  to  nitrate  with 
considerable  rapidity.  H.  Wren. 

Oxidation  of  hydrazine.  I.  Potassium  azo- 
disulphonate.  E.  Konrad  and  L.  Pellens  (Ber., 
1926,  59,  [2?],  135 — 138). — Pyridine  hydrazinedi- 
sulphonaie  is  prepared  in  80 — S5%  yield  by  the 
action  of  chlorosulphonic  acid  on  a  suspension  of 
hydrazine  sulphate  in  cold  pyridine  and  subsequent 
precipitation  of  the  salt  by  addition  of  ethyl  alcohol ; 
the  corresponding  ammonium  (-)-H20),  sodium 
(-f2H20),  and  barium  (  + 2HaO)  salts  are  described. 
The  pyridine  salt  is  oxidised  by  sodium  hypochlorite 
in  the  presence  of  water  at  — 20°  to  the  azo-com¬ 
pound,  isolated  by  addition  of  potassium  chloride  as 
potassium  azodisulphonate,  S03K-N!N-SO.{K. 

H.  Wren. 

Heavy-metal  vanadates  and  their  ammcniacal 
compounds.  F.  Ephraim  and  G.  Beck  (Helv. 
Chim.  Acta,  1926,  9,  38 — 51). — Decomposition  of 
alkali  vanadates  by  solutions  of  heavy-metal  salts 
gives,  with  few  exceptions,  complex  salts  containing 
both  metals  (A.,  1887,  339;  1S89,  351).  Double 
decomposition  of  barium  metavanadate  and  the 
heavy-metal  sulphates  gives  products  difficult  to 
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separate  from  barium  sulphate,  but  good  results  arc 
obtained  by  use  of  an  acid  barium  vanadate, 
2Ba0,3V,05,12H20. 

Precipitation  with  alcohol  or  alcohol-ether  mixtures 
is  usually  necessary.  The  salts  have  the  general  for¬ 
mula  2M0,3V206,12  or  15H„0.  Less  frequently  they 
approximate  to  the  composition  3M0,5V205,mH20, 
although  the  analytical  difference  is  small.  They 
lose  their  water  of  crystallisation  largely  or  com¬ 
pletely  at  220°  with  decomposition  in  the  case  of 
oxidisable  heavy  metals. 

For  the  preparation  of  the  acid  barium  vanadate, 
ammonium  metavanadate  (30  g.)  is  boiled  with  lime 
(15  g.)  and  water  (200  c.c.)  until  the  odour  of  ammonia 
disappears.  Concentrated  hydrochloric  acid  is  added 
until  the  colour  remains  yellow,  when  500  c.c.  of 
2iVr-aeetic  acid  are  added.  The  solution  is  precipit¬ 
ated  with  barium  chloride  (30  g.  in  300  c.c.  of  water 
and  100  c.c.  of  2A7-acetic  acid).  The  barium  salt  is 
filtered  after  2 — 3  hrs.  Salts  of  the  following  metals 
are  then  prepared  :  nickel ,  31ShO,oV205,24H20  ;  cobalt, 
2CoO,3V205ilSH20 ;  copper ,  3Cu0,5V265,22H20 ; 

beryllium,  2Be0,3V,0vllH,0 :  zinc, 

2Zn0^3 V205, 15H20 ; 

cadmium,  2Cd0,3V,05, 1511,0  ;  manganese , 
2Mn0,3V205,llH,0, 

and  thence  lead,  3Pb0,2V20s,2H20.  Further  salts 
of  the  following  metals  are  described :  zinc, 
3Zn0,5V205,SH,,0 

(from  barium  metavanadate) ;  calcium, 
2Ca0,5V205,5H,0 ; 

strontium,  3Sn0,2V205,2H20  (anhydrous form  known). 

The  heavy-metal  vanadates  take  up  ammonia  very 
slowly  with  formation  of  ammoniacal  compounds 
containing,  as  a  rule,  6  mols.  of  ammonia  for  each 
heavy-metal  atom.  These  arc  more  readily  obtained 
by  digestion  with  liquid  ammonia.  They  are  re¬ 
garded  as  hexammines,  and  appear,  from  examination 
of  the  ammonia-content  with  rising  temperature,  to 
break  down  into  triammines  and,  frequently,  mono- 
ammines.  Ammoniacal  compounds  of  this  type  are 
described  for  salts  of  nickel,  copper,  beryllium,  zinc, 
calcium,  and  manganese.  M.  Clark. 

Bettendorf's  reaction.  K.  Zwicknagl  (Z. 
anorg.  Chem.,  1920,  151,  41 — 52). — Favourable  con¬ 
ditions  for  Bettendorf’s  reaction,  in  which  elementary 
arsenic  is  precipitated  from  solutions  of  arsinic  tri¬ 
chloride  in  hydrochloric  acid  by  stannous  chloride, 
are  high  concentration  of  hydrochloric  acid,  excess  of 
stannous  chloride,  and  warming.  The  reaction  is 
exothermic,  and  the  heat  evolution  is  about  20,000 
cal.  per  g.-atom  of  arsenic,  depending  on  the  con¬ 
ditions.  When  arsenic  is  precipitated  from  a  solution 
of  the  trioxide  in  pure  hydrochloric  acid,  the  pre¬ 
cipitate  has  the  composition  98-lS%  As,  1-85%  Sn. 
By  exposure  to  the  air,  the  greater  part  of  the  arsenic 
is  rc-oxidised.  The  precipitate  from  a  crude  acid 
contained  94-34%  As,  2-35%  Sn,  3-23%  Se.  After 
treatment  with  stannous  chloride,  the  solution 
was  freed  from  tin  by  distillation  through  a 
fractionating  head,  and  from  hydrochloric  acid  by 
evaporation  with  potassium  chlorate.  Four  litres  of 
acid  were  then  concentrated  to  a  few  c.c.,  and  by 
testing  in  Marsh’s  apparatus  no  arsenic  was  found. 


By  Bettendorf  ’s  reaction,  arsenic  may  be  separated 
from  antimony,  but  it  is  only  available  in  con¬ 
centrated  hydrochloric  acid;  selenium,  gold,  and 
mercury  are  also  precipitated.  A.  Geake. 

Preparation  and  properties  of  antimonic  acid 
solutions.  S.  Glixelli  and  (Mlle.)  Deniszcztt- 
kowna  (Compt.  rend.,  1926,  182,  521 — 523). — By 
the  hydrolysis  of  a  concentrated  aqueous  solution 
of  antimonic  chloride  at  0°  for  12 — 24  hrs.,  with 
subsequent  removal  of  hydrochloric  acid  with  ice- 
water,  a  precipitate  of  antimonic  oxide  has  been 
prepared.  Solutions  containing  150  g.  per  litre  were 
slightly  opalescent,  and  very  stable  at  0°  if  the 
preparation  was  carried  out  as  described.  The  f.  p. 
was  below  0°,  but  mol.  wt.  determinations  made  by 
this  method  were  influenced  by  the  concentration. 
For  a  solution  containing  1  g.-mol.  of  Sb205  per 
litre,  ^=45-4 ;  a  falls  to  a  minimum  with  dilution, 
and  then  increases  to  207-9  at  0-00048  g.-mol.  per 
litre.  This  is  analogous  to  the  behaviour  of  soap 
solutions.  Measurements  of  j>K  have  enabled  the 
number  of  ions  associated  with  the  colloidal  anion 
in  each  micelle  to  be  found  at  various  dilutions,  and 
the  f.  p.  and  conductivity  phenomena  are  attributed 
to  the  decomposition  of  these  micelles  and  subsequent 
ionisation  on  dilution.  For  concentrated  solutions, 
the  conductivity  decreases  with  time,  but  for  dilute 
solutions  it  rises  through  a  maximum  and  then  falls. 
These  solutions  are  not  ultra-filterable,  but  they  can 
be  made  so  by  prolonged  heating.  Stable  colloidal 
solutions  then  result  which  yield  a  mol.  wt.  of  the 
order  of  10,000.  The  molecular  conductivities  are 
small,  and  increase  with  time,  especially  in  dilute 
solutions,  where  the  micelles  split  up  into  molecules. 
They  are  coagulated  by  cations  according  to  the 
Hardy-Schultze  rule.  J.  Grant. 

Bismuth  ammines  and  complexes.  A.  C. 
Votjrnazos  (Z.  anorg.  Chem.,  1926,  150,  147 — 156). 
— Bismuth  halides  form  complex  compounds  with  a 
great  variety  of  amines  and  ammonium  salts.  These 
may  be  divided  into  three  classes  :  (1)  compounds 
with  inorganic  or  organic  ammonium  salts,  e.g., 
NH4[BiBrJ  and  NH4[BiBr3OAc],  (2)  compounds  with 
salts  of  aliphatic  or  aromatic  primary,  secondary  or 
tertiary  amines,  e.g.,  [BiBr^NHgMeBr],  (3)  com¬ 
pounds  with  salts  of  primary  or  secondary  hydr¬ 
azines,  or  with  azo-  or  diazo-compounds,  e.g., 

[BiCL, NIL-NIL,, (AcOH),],  [BiI3,C6H6N„-CcH4Cl], 
[BiBr3,CeH5N2Cl]. 

These  bismuth  ammines  are  mostly  readily  hydrolysed 
by  water,  and  they  are  therefore  prepared  by  mixing 
the  reactants  in  a  suitable  non-aqueous  solvent, 
generally  acetic  acid.  The  ammines  are  less  soluble 
than  the  simple  salts  and  are  obtained  as  crystalline 
or  amorphous  precipitates.  Bismuth  iodide  being 
only  slightly  soluble,  the  more  soluble  double  salts, 
K3[BiIe],  Na3[BiIG],  and  K3[BiBr3I3],  were  used. 
The  following  complex  pyridine  and  quinoline 
compounds  were  obtained :  [BiCl3,C3H.-N,AcOH], 
[BiCl3,C9H-N,AcOH], 
[BiBr3,CgH5N.CHMe(OH)-CO,H], 
[BiBr3,C9H~N,HBr],  “ 

[BiF3,C5HsN,H-CO,H],  [BiF3,C9H7N,H2S04].  Some 
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amine  salts  are  attacked  by  acetic  and  other  volatile 
fatty  acids,  and  in  such  cases  the  complex  com¬ 
pounds  are  prepared  from  acetone  solutions.  The 
iodides  of  bismuth,  antimony,  tin,  lead,  copper, 
and  sil  ver  are  only  slightly  soluble  in  acetone.  These 
and  other  halides  form  very  stable  complex  com¬ 
pounds  with  alkali  halides,  the  following  being 
obtained  :  K,[BiI6],  K,[BiI,Br,],  K3[BiI3(CN),], 

K3[SbI3Br3],  Na3[SbI3(CN)3],  K2[SnI,Br2], 
Na,[SnCl2Br2],  K„[PbI,Br„],  Na2[Cu2I2“(CN)2], 
K[AgICN]. .  A.  Geake. 

Transformation  and  oxidation  of  chromium 
sesquioxide.  L.  Blanc  and  G.  Chaudron  (Compt. 
rend.,  1926,  182,  386 — 388). — The  exothermic  re¬ 
action  aCr203  (blue  precipitated  form)  — >■  pCr203 
(olive-green)  occurs  at  500°  in  air  and  750°  in  a  vacuum. 
The  blue  oxide  absorbs  oxygen  rapidly  at  200°, 
forming  the  oxides  Cr02  (Cr03,Cr203)  and  Cr509 
(Cr03,2Cr203).  Both  these  oxides  give  rise  to  (3- 
chromic  oxide  and  a  black  oxide  at  440° ;  if  they  are 
maintained  for  several  hrs.  at  350°,  the  black  oxide 
is  formed  in  larger  amount.  It  is,  however,  decom¬ 
posed  endothermically  at  450 — 500°,  yielding  p-chromic 
oxide.  Guignet’s  green  (finely-divided  (3-chromic 
oxide)  yields  the  black  oxide  Cr509  on  oxidation.  The 
results  prove  the  existence  of  two  oxides  having  the 
formula  Cr5Oa,  the  transition  temperature  being  440°. 

R.  A.  Morton. 

Isomerism  of  Guignet’s  green.  L.  Wohler 
and  J.  Dierksen. — Sec  B.,  1926,  166. 

Compounds  of  molybdic  acid,  tungstic  acid, 
and  quinquevalent  molybdenum  with  poly- 
bydric  phenols  and  phenolic  acids.  It.  Wein- 
land,  A.  Babel,  K.  Gross,  and  H.  Mai.— See  this 
vol.j  397. 

Quadrivalent  uranium  compounds.  M. 
Lobanow  (Rocz.  Chem.,  1925,  5,  437 — 448). — The 
following  compounds  of  quadrivalent  uranium  are 
prepared  by  the  addition  of  the  appropriate  acid  hi 
the  requisite  proportions  to  acid  solutions  of  uranic 
sulphate  :  the  basic  iodale,  U0(I03)2 ;  normal  iodale, 
U(I03)4 ;  acid  iodate,  U(I03)4,2HI03 ;  basic  selenite, 
U0SeO3,U(SeO3)2 ;  normal  selenite,  U(Se03)2;  all 
unstable,  green,  amorphous  powders  ;  the  secondary 
pihosp)hite,  U(HP03)2,4H,0  ;  acid  phosphite, 
UHP03,2H2P03,2-5H20 ; 

hypophosphite,  U(H2P02)4;  acid  hypophosphite, 
U(H2P02)4,H3P02 ;  basic  cyanoplatinate, 
U0Pt(CN)G,4H20, 

all  stable  crystalline  substances ;  basic  chloroacetate, 
U0(CH2C1'C02)2,2-5H20,  unstable  [readily  changing 
to  uranyl  chloroacetate,  U02(CH2C1-C02)2] ;  basic  di- 
chloroacetate,  U0(CHCl2-C02)Ol2H,0  (readily  oxidising 
to  uranyl  dichloroacetate) ;  tartrate,  U(C4H40r)„2H,0  : 
citrate,  U3(CGH507)4;  basic  cinnamate, 

uo(cgh5-ch:ch-co2)2,h2o, 

and  basic  salicylate,  all  green,  amorphous  powders. 

R.  Truszkowski. 


Disulphito-  and  diselenito-complexes  of  bi¬ 
valent  central  atoms  with  four  co-ordination 
positions,  and  the  preparation  of  sodium  tri- 
sulphitocobaltiate.  P.  L.  Hahn,  H.  A.  Meier, 
and  H.  Siegert  (Z.  anorg.  Chem.,  1926,  150, 
126 — 128). — The  preparation  of  salts  of  the  anions 
[Mn(S03)2]  and  (MUI(S03)3]  is  difficult,  because  the 
simple  sulphites  are  sparingly  soluble  in  water. 
They  are,  however,  soluble  in  solutions  of  ammonia, 
alkali  acetates  and  acetic  acid,  and  sulphur  dioxide. 
The  double  salts  are  obtained  by  adding  excess  of 
alkali  sulphite  to  such  solutions,  and  evaporating 
off  the  ammonia  or  sulphur  dioxide  when  necessary. 
Ammonium  salts  of  complexes  having  the  central 
atoms  magnesium,  zinc,  cadmium,  iron,  manganese, 
cobalt,  nickel,  copper,  and  uranyl,  and  sodium  and 
potassium  salts  with  cobalt,  copper,  and  manganese, 
were  obtained.  The  corresponding  seZewho-salts  are 
obtained  when  the  simple  selcnitcs  are  dissolved  in 
a  warm,  concentrated  solution  of  ammonium  selenite, 
and  the  solution  is  cooled.  Ammonium  salts  with 
central  atoms  cobalt,  manganese,  cadmium,  zinc, 
nickel ,  copper,  and  thallium  (NH4T1S03)  were  prepared. 
Sodium  trisulphitocobaltiate  is  prepared  by  adding 
a  boiling  solution  of  sodium  sulphite  to  a  solution 
of  cobalt  nitrate  in  dilute  acetic  acid.  A.  Geake. 

Constitution  of  sulpbitocobaltiates.  R. 
Klement  (Z.  anorg.  Chem.,  1926,  150,  117 — 125). — 
By  digesting  carbonatotetramminecobaltic  chloride, 
[(NH3)4CoC03]C1,  with  ammonium  sulphite,  ammon¬ 
ium  disulphitotetramminccobaltiate, 

NH4[(S03)2Co(NH3)4],3H20, 
is  obtained.  The  two  sulphito-groups  probably 
occupy  aVpositions,  as  the  single  carbonato-group 
must  do  so.  Attempts  to  confirm  this  by  replac¬ 
ing  the  ammonia  by  2  mols.  of  ethylenediamine 
and  separating  the  optical  isomcrides  of  the  com¬ 
pound  thus  obtained  were  unsuccessful.  Only 
one  ethylenediamine  molecule  reacts,  yielding  ammon¬ 
ium  cis  -  disulphitoelhylenedianiine  -  trans  -  diammine- 
cobaltiate,  NH4[(S03)2Co  en  (NH3)2],3H20.  The  sodium 
salt,  sodium  cis-disulphitodiethylenediaminecobaltiate, 
Na[(S03)2Co  en2],3H20,  is  formed,  from  carbonato- 
diethylenediaminecobaltic  chloride  and  sodium  hydro¬ 
gen  sulphite,  but  alkaloid  salts  could  not  be  prepared 
from  it.  It  differs  markedly  in  solubility,  however, 
from  the  ammonium  frans-disulphitodiethylenedi- 
aminecobaltiate  of  Riesenfeld  and  Petrich  (A.,  1924, 
ii,  342),  confirming  its  c is- configuration.  By  the 
action  of  concentrated  hydrochloric  acid  on  the 
sodium  salt,  frans-dichlorodiethylenediaminecobaltic 
chloride  is  obtained,  but  it  is  probable  that  by  such 
vigorous  treatment  inversion  occurs.  Sodium  di- 
sulphitodiamminecobaltiate,  in  which  each  sulphito- 
group  occupies  two  co-ordination  positions,  is  formed 
when  sodium  trisulphitocobaltiate  is  boiled  with 
sodium  hydrogen  sulphite  and  ammonia.  Alkaloid 
salts  could  not  be  obtained.  By  the  action  of  con¬ 
centrated  hydrochloric  acid  dichloroaquotriammine- 
cobaltic  chloride  is  formed.  A.  Geake. 

Hydrides  of  nickel,  cobalt,  iron,  and 
chromium.  T.  Weichselfelder  and  B.  Thiede 
(Annalen,  1926,  447,  64—77 ;  cf.  A.,  1924,  ii,  189).— 
Whilst  the  production  of  nickel  hydride  by  the 
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action  of  ethereal  magnesium  phenyl  bromide  on 
nickel  chloride  is  probably  preceded  by  the  formation 
of  nickel  diphenyl,  this  compound  could  not  he 
isolated  in  a  pure  condition,  probably  owing  to  its 
ready  decomposition  with  formation  of  diphenyl,  as 
the  proportion  of  the  latter  normally  found  in  a 
solution  of  the  above  Grignard  reagent  is  appreciably 
increased  when  the  latter  is  treated  with  nickel 
chloride  in  an  atmosphere  of  nitrogen.  The  existence 
of  the  compound  jSTiH4,  previously  reported,  is  not 
confirmed.  The  reaction  between  cohalt  chloride 
and  hydrogen  in  presence  of  magnesium  phenyl 
bromide  proceeds  similarly  to  that  in  the  case  of 
the  nickel  salt,  the  compound  CoH2  being  produced. 
Ferrous  chloride  behaves  similarly,  with  formation 
of  iron  dihydride,  FeH2,  a  black  powder,  whilst  ferric 
chloride  affords  analogously  iron  hexahydride,  FcHfi, 
a  black,  viscous  oil.  Treatment  of  ferric  chloride 
with  magnesium  phenyl  bromide  in  ether  in  an 
atmosphere  of  nitrogen  affords  a  light  brownish-red, 
floeculent  precipitate  which  immediately  turns  black, 
together  with  colourless  crystals.  The  mixture 
ignites  spontaneously  on  access  of  air,  an  odour  of 
diphenyl  being  apparent,  but  an  iron  phenyl  could 
not  he  isolated.  Hydrogen  is  absorbed  slowly  by 
an  ethereal  solution  of  magnesium  phenyl  bromide 
and  chromium  chloride,  chromium  trihydride,  CrH3, 
being  formed  as  a  black  precipitate.  Preliminary 
experiments  indicate  the  analogous  formation  of  a 
tungsten  hydride.  F.  G.  Willson. 

Oxidation  complexes  of  nickelocyanides  in 
presence  of  hydroxylamine.  A.  Job  and  A. 
Samuel  (Compt.  rend.,  1920,  182,  579—581 ;  cf. 
A.,  1923,  i,  904). — When  the  intense  violet  complex 
formed  from  potassium  nickelocyanide  by  atmo¬ 
spheric  oxidation  in  presence  of  hydroxylamine  is 
treated  in  neutral  solution  with  mercuric  chloride 
the  solution  turns  blue.  Extraction  with  amyl 
alcohol  affords  a  blue  compound  free  from  potassium 
and  containing  only  two  cyano-groups  for  each  atom 
of  nickel.  If  aqueous  potassium  cyanide  is  added 
to  the  solution  in  amyl  alcohol,  the  violet  colour 
reappears  when  1  mol.  of  potassium  cyanide  is  added 
for  each  atom  of  nickel.  If  a  strongly  alkaline 
solution  of  the  violet  compound  is  treated  with 
sufficient  mercuric  chloride,  the  complex  is  destroyed, 
yielding  nickel  cyanide  and  nitrogen,  nitrous  and 
nitric  oxides,  in  exactly  the  same  proportions  as 
when  hydroxylamine  alone  is  oxidised  under  the 
same  conditions,  showing  that  the  complex  anion 
contains  hydroxylamine ;  the  hydroxylamine  mole¬ 
cule  connects  two  nickel  atoms.  The  interaction  of  the 
violet  compound  and  red  nickel  tricyanide  in  the  pre¬ 
sence  of  potassium  cyanide  affords  hydroxylamine  and 
normal  potassium  nickelocyanide.  The  blue  complex 
is  formulated  (CN)2(OH)NiraNH2(OH)Nini(OH)(CN)2 
and  the  violet  complex  anion 

[(CN)3(OH)NiltINH2(OH)Nim(OH)(CN)3]". 

R.  A.  Morton. 

Oxidation  of  platinum  complex  compounds. 
I.  Oxidation  by  hydrogen  peroxide  and  ozone. 
L.  Tschugaev  and  W.  Chlopin  [with  E.  Fritz- 
mann]  (Z.  anorg.  Chem.,  1926,  151,  253 — 268). — 
The  general  action  of  hydrogen  peroxide  on  complex 


compounds  of  bivalent  platinum  is  to  render  the 
platinum  quadrivalent  and  thereby  add  two  hydroxyl 
groups  to  it.  Thus  Peyronne’s  chloride  gives  the 
dihi/droxy -compound,  [Pt,2NH3,Cl2(OH)2],  and,  in 
presence  of  ammonium  carbonate,  ammonium  chloro- 
platinite  is  acted  on  similarly.  Ozone  in  hydro¬ 
chloric  acid  solution  increases  the  valency,  hut  adds 
two  chlorine  atoms ;  in  alkaline  solution  both  addition 
and  substitution  may  occur  simultaneously.  In  this 
way,  Pejwonnc's  chloride  in  presence  of  ammonia 
and  ammonium  carbonate  forms  a  new  hydroxy- 
pentammineplatinum  carbonate,  [Pt,5NH3,0H]2(C03j3, 
whereas  the  frans-isomeride  (the  chloride  of  Rciset’s 
second  base)  forms  the  chloropentammine  chloride, 
[Pt,5NH3,Cl]Cl3.  If  ozone  he  passed  into  a  solution 
of  platinum  methylethylglyoxime  in  sodium  hydr¬ 
oxide,  a  sodium  salt  is  formed  by  replacement  of  a 
hydrogen  atom  by  a  chlorine  atom.  R.  Cuthill. 

Separation  of  hafnium  and  zirconium  by  frac¬ 
tional  precipitation  as  phosphates  from  oxalic 
acid  solution.  J.  H.  be  Boer  (Z.  anorg.  Chem.,  1926, 
150,  210 — 216). — Freshly-precipitated  zirconium 
phosphate  is  soluble  in  oxalic,  sulphuric,  and  phos¬ 
phoric  acids.  From  oxalic  acid  solution  it  is  repre- 
cipitated  by  boiling,  or  by  adding  alcohol  or  a  mineral 
acid ;  and  from  sulphuric  and  phosphoric  acids  by 
dilution.  If  a  solution  containing  zirconium  and 
hafnium  phosphates  is  fractionally  precipitated,  the 
hafnium  accumulates  in  the  precipitate.  The  pre¬ 
cipitates  obtained  from  sulphuric  and  phosphoric 
acids  are  difficult  to  filter,  but  that  obtained  by 
adding  hydrochloric  or  sulphuric  acid  to  an  oxalic 
acid  solution  filters  well  and  gives  a  comparatively 
rapid  separation  of  the  elements.  One  hundred  kg. 
of  a  preparation  containing  47-5%  of  zirconium  and 
less  than  0-5%  of  hafnium  were  treated,  and  after 
26  fractionations  hafnium  containing  not  more  than 
1%  of  zirconium  was  obtained.  The  hafnium  con¬ 
tent  of  each  fraction  was  determined  with  an  X-ray 
spectrograph  and  confirmed  chemically  at  intervals. 
This  method  of  separation  has  the  advantages  over 
fractional  crystallisation  of  the  double  fluorides  that 
it  is  more  rapid,  and  that  the  hafnium  accumulates 
in  the  less,  instead  of  in  the  more,  soluble  fraction. 
From  the  pure  hafnium  phosphate,  the  metal  (d  12-1) 
was  prepared  by  way  of  the  hydroxide,  oxide,  chloride, 
metal,  iodide,  metal.  A.  Geake. 

Preparation  of  lead  arsenates.  L.  Cambi  and 
G.  Bozza. — See  B.,  1926,  191. 

Preparation  of  pure  nickel  monoxide.  M.  Le 
Blanc  and  H.  Sachse  (Z.  Elektrochem.,  1926,  32, 
58 — 62). — A  study  of  methods  available  for  the 
preparation  of  pure  nickel  monoxide  by  heating 
normal  or  basic  nickel  carbonate  under  varying 
conditions.  The  different  colours  of  samples  of 
nickel  monoxide  may  be  explained  by  the  presence 
of  the  darker-coloured  oxide,  Ni203.  The  quantity 
of  higher  oxide  may  be  determined  in  terms  of 
available  oxygen  equivalent  to  the  iodine  set  free 
when  the  sample  is  treated  with  potassium  iodide 
in  presence  of  hydrochloric  acid.  By  raising  the 
decomposition  temperature  towards  1200°,  the  con¬ 
tent  of  higher  oxide  in  the  product  steadily  diminishes- 
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The  oxidation  of  reduced  nickel  at  about  450°  leads 
to  a  product  containing  2 — 3%  of  higher  oxide. 
The  best  method  for  preparing  the  pure  monoxide 
consists  in  heating  the  carbonate  in  a  high  vacuum 
at  280°.  A  yellow ish-brown  oxide  is  obtained,  con¬ 
taining  0-1%  of  higher  oxide  with  about  0-5%  of 
water,  which  darkens  rapidly  in  presence  of  minute 
quantities  of  oxygen.  When  heated  under  reduced 
pressuro  in  the  presence  of  a  stream  of  indifferent 
gas  (carbon  dioxide  or  nitrogen  dry  and  free  from 
oxygen),  the  carbonate  yields  the  pure  monoxide, 
with  about  5%  of  water.  G.  H.  D.  Clark. 

Use  of  measurements  of  magnetic  rotation  for 
analysis  of  mixtures.  M.  Jacob  (Compt.  rend., 
19— (5,  182,  573 — -574). — Analytical  applications  of 
rotation  and  rotatory  dispersion  are  confined  to  the 
relatively  few  substances  which  display  optical 
activity,  whereas  the  general  property  of  magnetic 
rotation  does  not  suffer  this  limitation.  A  null 
method,  independent  of  variations  in  electrical 
supply,  is  described  whereby  a  measured  magnetic 
rotation  of  a  standard  liquid  is  balanced  against  an 
unknown  rotation  of  opposite  sign.  The  marked 
differences  shown  by  saturated  and  benzenoid  hydro¬ 
carbons  enable  the  method  to  be  of  service  in  the 
rapid  analysis  of  fuels  for  aviation.  R.  A.  Morton. 

Sodium  chloride  solution  as  a  confining 
liquid  for  gas  analysis.  F.  G.  Hoffmann. — See 
B.,  1926,  146. 

Errors  in  electro-analysis.  Boehm  (Chem.- 
Ztg.,  1926,  50,  109). — Where  the  source  of  current 
for  electrolysis  is  an  alternating  supply,  it  is  not 
satisfactory  to  employ  a  motor-generator  directly, 
since  the  condensation  of  fumes  etc.  on  the  brushes 
may  make  the  output  current  irregular,  but  the 
motor-generator  should  be  used  to  charge  accumul¬ 
ators,  which  constitute  a  satisfactory  source  of  direct 
current.  S.  I.  Levy. 

Filling  of  micro-burettes.  F.  v.  Kruger 
(Biochem.  Z.,  1926,  167,  66 — 67).  E.  C.  Smith. 

Multimicroelectrode  for  simultaneous  deter¬ 
minations  of  pn.  B.  Soloviev  (Biochem.  Z., 

1925,  167,  54 — 57). — A  modification  of  Lehmann’s 

electrode  (A.,  1923,  ii,  608).  E.  C.  Smith. 

Direct  reading  off  of  pn  by  a  compensatory 
potentiometric  method.  A.  Kanitz  (Biochem.  Z., 

1926,  167,  474 — 47S).  P.  W.  Clutterbuck. 

Electrometric  method  of  pn  determination. 
H.  Menzel  and  F.  Kruger  (Z.  Elektrochem.,  1926, 
32,  93 — 97). — A  discussion  of  refinements  and  pre¬ 
cautions  which  the  authors  have  found  to  be  desir¬ 
able  in  the  accurate  determination  of  pa  by  the 
electrometric  method,  using  a  capillary  electrometer. 

C.  H.  D.  Clark. 

Application  of  the  quinhydrone  electrode  to 
the  measurement  of  pa  values  in  solutions 
containing  copper  ions  and  other  bivalent  ions. 
J.  B.  O’Sullivan  (Trans.  Faraday  Soc.,  1925,  21 
319— 325).— See  A.,  1925,  ii,  S22. 


Preparation  of  solutions  of  standard  hydrogen- 
ion  concentration  and  the  measurement  of 
indicator  ranges  in  an  acetone-water  mixture 
containing  10%  by  volume  of  water.  F.  M. 
Cray  and  G.  M.  Westrip  (Trans.  Faraday  Soc., 

1925,  21,  326 — 337). — Solutions  of  standard  pa 

values  covering  the  range  from  12-5  to  2,  and  con¬ 
sisting  of  solutions  of  organic  acids  and  their  salts, 
of  diethylaniline  and  its  hydrochloride,  and  of 
potassium  chloride  and  hydrochloric  acid,  have  been 
prepared  in  a  solvent  consisting  of  acetone  and  water 
and  containing  10  vol.  %  of  water  and  calibrated  by 
means  of  the  quinhydrone  electrode.  Tables  of  large 
numbers  of  indicators,  with  the  colour  changes  and 
Pn  ranges  in  this  mixture  and  in  water,  have  been 
prepared.  S.  I.  Levy. 

Buffer  mixture  for  the  alkaline  range  of 
hydrogen -ion  concentration  determinations. 
W.  R.  G.  Atkins  and  C.  F.  A.  Pantin  (Biochem.  J., 

1926,  20,  102 — -104). — The  buffer  mixture  consists  of 

(a)  a  solution  containing  124048  g.  of  boric  acid 
and  14-912  g.  of  potassium  chloride  per  litre,  and 

(b)  a  solution  containing  21-2000  g.  of  sodium  carbon¬ 
ate  per  litre.  Tho  range  of  this  buffer  mixture  is 
Pu  7-8 — 10-S.  Between  pn  7-8  and  9-6,  the  indicators 
thymol-blue  and  xylenol-blue  are  recommended. 
Phenolphthalein  may  be  used  up  to  pn  10-5.  Beyond 
this  range  (pn  10-1 — 12-1)  alizarin-yellow  G  (p-nitro- 
benzeneazosalicylic  acid)  was  found  suitable. 

S.  S.  ZlLVA. 

Determination  of  water  in  mineral  oils.  S. 
Reiner. — See  B.,  1926,  146. 

Accurate  determinations  based  on  measure¬ 
ment  of  gaseous  volume.  L.  Hackspill  and 

G.  d’Huart  (Ann.  Chirn.,  1926,  [x],  5,  95—133).— 
The  methods  previously  described  (Hackspill  and  de 
Heeckeren,  A.,  1923,  ii,  578;  Hackspill  and  d’Huart, 
A.,  1924,  ii,  625)  are  treated  in  greater  detail  and 
applied  to  the  measurement  of  moisture  in  gases 
as  well  as  to  the  determination  of  carbon  in  steel  as 
carbon  dioxide.  In  tho  former,  there  is  a  small  but 
constant  error  which  necessitates  a  correction ;  in 
the  latter,  the  method  is  claimed  to  bo  accurate  for 
very  small  carbon  content  and  is  applicable  directly 
to  chromium  steels.  The  apparatus  used  in  this 
work  may  be  readily  applied  to  vapour-density 
determinations  of  many  organic  compounds,  and 
for  this  purpose  gives  accurate  results. 

H.  J.  Evans. 

Sensitivity  of  the  o-tolidine  and  starch-iodide 
tests  for  free  chlorine  [in  water].  A.  M.  Buswell 
and  C.  S.  Boruff.— See  B.,  1926,  174. 

Determination  of  the  chlorine  ion  in  water. 

H.  W.  van  Uric.— See  B.,  1926,  174. 

Analysis  of  iodides,  and  standardisation  of 
permanganate  and  thiosulphate  solutions.  G. 

Alsterbero  (Biochem.  Z.,  1925,  166,  1 — 23). — 
McCulloch’s  method  for  the  determination  of  iodides 
by  titration  with  permanganate  in  the  presence  of 
potassium  cyanide  (A.,  188S,  626),  which  is  applicable 
only  to  relatively  concentrated  solutions  of  iodide 
(0-1 — 0-05-V),  has  been  modified  to  permit  of  the 
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determination  of  much  lower  concentrations.  Per¬ 
manganate  is  added  in  excess,  and  the  cyanogen 
iodide  formed  is  titrated  with  thiosulphate  after 
removal  of  excess  of  permanganate  with  oxalic  acid. 
Bromides  are  removed  by  the  addition  of  salicylic 
acid.  The  method  is  also  applied  to  the  standard¬ 
isation  of  permanganate  and  thiosulphate  solutions. 

E.  C.  Smith. 

Test  for  iodate  ion.  J.  Bicskei  (Z.  anorg. 
Chem.,  1926,  151,  127 — 12S). — When  sulphuric  acid, 
starch,  and  potassium  thiocyanate  arc  added  to  a 
solution  of  an  iodate,  a  blue  colour  is  obtained,  in 
accordance  with  the  equation 

5HCNS+6HI03+2H20=5H2S04+5HCN+6I. 

The  test  is  sensitive  to  0-00005  g.  of  potassium 
iodate  in  10  c.c.,  and  is  unaffected  by  bromates, 
chlorates,  and  nitrates ;  too  great  an  excess  of 
thiocyanate  should  not  be  used.  A.  Geake. 

Determination  of  nitrogen  by  Kjeldahl's 
method.  A.  C.  Andersen  and  B.  M.  Jensen 
(Z.  anal.  Chem.,  1926,  67,  427— 448).— As  a  result 
of  an  investigation  into  the  possible  sources  of  error 
in  the  determination  of  nitrogen  in  organic  com¬ 
pounds  by  Kjeldahl’s  method,  the  following  pro¬ 
cedure  is  recommended  :  The  substance  is  decom¬ 
posed  by  boiling  gently  but  steadily  with  20  c.c.  of 
concentrated  sulphuric  acid,  10  g.  of  potassium 
sulphate,  1  g.  of  copper  sulphate,  and  0-75  g.  of 
mercuric  sulphate,  together  with  about  0-01  g.  of 
specially  prepared  graphite  to  prevent  bumping,  care 
being  taken  to  avoid  undue  evaporation  of  the  acid. 
Practically  all  organic  substances  are  decomposed 
in  2 — 4  hrs.  by  this  treatment.  If  the  substance 
evolves  hydrogen  chloride  on  treatment  with  sulphuric 
acid,  the  mercuric  sulphate  is  not  added  until  this 
has  been  completely  expelled.  The  mercury  is  pre¬ 
cipitated  by  the  addition  of  sodium  sulphide  to  the 
alkaline  solution  immediately  before  distillation  and 
copper  sulphate  is  added  to  destroy  the  excess  of 
alkaline  sulphide.  The  graphite  used  is  prepared  as 
follows :  5  g.  of  commercial  graphite  are  heated 

with  15  c.c.  of  20%  sulphuric  acid,  and  20  c.c.  of  a 
saturated  solution  of  potassium  permanganate  are 
slowly  added.  The  mixture  is  evaporated  to  dryness 
in  a  silica  dish  and  the  residue  heated  until  a  light, 
powdery  mass  remains;  this  is  used  in  the  analysis 
without  further  treatment.  A.  R.  Powell. 

Sensitive  and  specific  reactions  for  nitrate  and 
bydroxylamine.  J.  Blom  (Ber.,  1926,  59,  [B], 
121 — 125;  cf.  Hahn  and  Jaeger,  A.,  1925,  ii,  1199). 
— In  the  absence  of  nitrite,  the  solution  under  in¬ 
vestigation  (5  c.c.)  is  treated  with  sodium  acetate  if 
acid  or  acidified  with  acetic  acid  if  neutral  or  alkaline ; 
1  c.c.  of  sulphanilic  acid  solution  (10  g.  in  1000  c.c. 
of  30%  acetic  acid)  and  1  c.c.  of  a-naphthvlamine 
solution  (3  g.  in  700  c.c.  of  water-j-300  c.c.  of  acetic 
acid)  are  added,  followed  by  a  small  piece  of  zinc 
or  a  few  eg.  of  zinc  dust.  The  gradual  development 
of  a  red  colour  or  formation  of  a  red  precipitate 
shows  the  presence  of  nitrate.  For  the  detection  of 
hydroxylamine  in  the  absence  of  nitrite,  the  acetic 
acid  solution  is  treated  with  1 — 2  c.c.  of  sulphanilic 
acid  solution  and  0-5  c.c.  of  a  solution  of  iodine 


(1-3  g.)  in  glacial  acetic  acid  (100  c.c.) ;  after  2—3 
min.,  the  excess  of  iodine  is  removed  by  cautious 
addition  of  a  slight  excess  of  sodium  thiosulphate 
(2-5  g.  in  100  c.c.  of  water).  Production  of  a  red 
colour  after  addition  of  a-naphthylamine  solution 
establishes  the  presence  of  hydroxylamine.  The 
method  permits  the  detection  of  1  mg.  of  nitrate 
or  0-01 — 0-003  mg.  of  hydroxylamine  per  litre. 
Nitrite  may  be  destroyed  previous  to  testing  for 
nitrate  by  means  of  carbamide  or  ammonium  carbon¬ 
ate  or  by  treatment  with  sulphanilic  acid  in  acetic 
acid  solution,  followed  by  decomposition  of  the 
diazobenzenesulphonic  acid  by  heating  the  solution 
for  3 — 4  min.  on  the  water-bath;  when  the  presence 
of  hydroxylamine  is  being  investigated,  the  latter 
procedure  must  be  followed,  since  the  other  reactions 
occur  sufficiently  slowly  to  permit  interaction  of 
nitrous  acid  and  hydroxylamine  with  formation  of 
nitrous  oxide.  H.  Wren. 

Determination  of  nitrate.  K.  Kurschner  and 
K.  Scharrer. — See  B.,  1926,  155. 

lodometric  determination  of  arsenic  acid. 
B.  Ormont  (Z.  anal.  Chem.,  1926,  67, 417— 426).— The 
arsenic  acid  solution  is  treated  with  sulphuric  acid 
until  it  contains  15 — 20%  by  volume,  and  then  with 
sufficient  potassium  iodide  to  reduce  the  arsenic  acid 
to  arsenious  acid.  The  solution  is  heated  at  80 — 90° 
and  a  current  of  carbon  monoxide  and  dioxide 
generated  by  the  action  of  sulphuric  acid  on  oxalic 
acid  is  passed  through  until  the  iodine  is  almost 
completely  expelled  (20 — 30  min.).  Sodium  sulphite 
solution  is  then  added  drop  by  drop  until  the  liquid 
is  completely  decolorised.  After  cooling,  the  acid  is 
neutralised  with  sodium  hydroxide,  and  the  arsenious 
acid  titrated  with  iodine  in  the  usual  way.  If  all  the 
iodine  liberated  by  the  reduction  of  the  arsenic  acid 
is  removed  by  addition  of  sodium  sulphite,  the  results 
obtained  are  not  so  exact.  The  sulphuric  acid  used 
may  be  replaced  by  10 — 12%  of  hydrochloric  acid 
without  danger  of  losing  arsenic  during  the  expulsion 
of  the  iodine  in  the  gas  stream.  A.  R.  Powell. 

Absorption  of  carbon  monoxide  by  solutions  of 
cuprous  chloride.  L.  Moser  and  F.  Hanika 
(Z.  anal.  Chem.,  1926,  67,  448 — 456).- — The  maximum 
absorption  of  carbon  monoxide  by  acid  solutions  of 
cuprous  chloride  is  obtained  when  the  composition 
of  the  solution  is  16 — 18%  of  cuprous  chloride, 
24 — 27%  of  hydrochloric  acid  ( d  1-19),  and  60 — 55% 
of  water.  Addition  of  0-2%  of  stannous  chloride 
still  further  increases  the  absorptive  power,  but  larger 
amounts  decrease  it.  Maximum  absorption  in 
ammoniacal  solution  is  obtained  with  a  composition 
of  11 — 12%  of  cuprous  chloride,  13 — 14%  of  ammonia, 
and  76 — 74%  of  water;  1  c.c.  of  this  solution  absorbs 
31  c.c.  of  carbon  monoxide  at  20°,  and  this  solution 
is  therefore  more  efficient  than  the  acid  solution. 

A.  R.  Powell. 

Detection  and  determination  of  traces  of 
carbon  disulphide  in  small  gas  volumes.  W.  J. 

Huff. — See  B.,  1926,  146. 

Determination  of  sodium  sulphide.  P.  Budni¬ 
kov. — See  B.,  1926,  154. 
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Separation  of  small  quantities  of  calcium 
from  large  amounts  of  magnesium  in  water. 
H.  Noll.— See  B.,  1926,  221. 

Determination  of  permanent  hardness  of 
water  by  Pfeifer  and  Wartha’s  method.  A. 
Lttmsden-Bedingfeld.— See  B.,  1926,  222. 

Precipitation  of  magnesium  with  aluminium 
hydroxide.  A.  Lassieur  (Compt.  rend.,  1926,  182, 
384 — 386). — Parisellc  and  Laude  (A.,  1925,  ii,  903) 
have  shown  that  precipitation  of  aluminium  in 
presence  of  magnesium  by  four  equivalents  of 
ammonium  hydroxide  causes  co-precipitation  of 
magnesium  unless  ammonium  salts  are  present  in 
great  excess.  It  is  possible  to  separate  aluminium 
and  magnesium  accurately,  even  in  the  absence  of 
added  ammonium  salts,  by  adding  ammonium 
hydroxide  until  a  pa  value  of  7  is  reached  (blue  tint 
with  bromothymol-bluc).  Magnesium  is  carried  down 
as  soon  as  the  pn  exceeds  7.  When  ammonium 
hydroxide  is  added  in  excess  to  solutions  containing 
aluminium  and  calcium  salts,  the  separation  is 
straightforward.  R.  A.  Morton. 

Direct  titration  of  thallous  salts  by  potassium 
iodate.  A.  J.  Berry  (Analyst,  1926,  51,  137 — 139). 
— Quantitative  oxidation  of  thallous  compounds 
(e.g.,  hydroxide,  iodide,  thiocyanate,  etc.)  to  the 
tervalent  thallic  condition  may  be  effected  by 
potassium  iodate  in  the  presence  of  a  large  excess 
of  hydrochloric  acid.  It  is  necessary  to  free  the 
hydrochloric  acid  from  chlorine.  Bromides  do  not 
interfere,  as  in  the  titration  the  violet  colour  in  the 
chloroform  disappears  sharply  before  any  visible 
yellow  or  brown  colour  due  to  bromine  appears. 

D.  G.  Hewer. 

Theory  of  the  time  factor  in  the  de  Haen-Low 
method  of  determining  traces  of  copper.  H.  B. 
Dunnicliff  and  K.  Ram  (Kolloid-Z.,  1926,  38, 
16S — 174).— The  de  Haen-Low  (iodide)  method  is 
recommended  for  the  determination  of  traces  of 
copper,  and  may  be  used  to  detect  1  part  of  copper 
in  5,000,000  parts  of  solution.  The  reaction  between 
free  iodine  and  starch  is  instantaneous.  (Limits, 
iodine =1 -5 X  10‘5  g.  per  c.c.,  starch=5x  10'5  g. 
per  c.c.)  The  observation  is  confirmed  that  with 
given  starch  and  iodine  concentrations,  and  increasing 
potassium  iodide  concentration,  the  colour  appears 
more  quickly  and  is  more  intense.  The  possible 
causes  of  the  time  lag  in  the  appearance  of  the  colour 
are  reviewed.  It  is  not  due  to  adsorption  of  iodine 
by  starch,  nor  does  it  depend  on  the  rate  of  reaction 
of  potassium  iodide  and  copper  sulphate.  On 
addition  of  colloidal  cuprous  iodide  solution  to  the 
copper  sulphate  solution  before  addition  of  starch 
and  potassium  iodide,  the  time  factor  is  higher.  It 
is  suggested  that  this  can  be  traced  to  the  adsorption 
of  iodine  by  the  cuprous  iodide.  Another  possible 
cause  is  the  adsorption  of  copper  ions  by  starch.  The 
time  factor  is  not  influenced  by  slight  acidity,  nor 
by  the  potassium  sulphate  formed.  It  decreases 
uniformly  between  0°  and  30°,  above  30°  it  increases, 
until  at  68°  no  colour  appears  in  dilute  solution. 


Directions  are  given  for  the  determination  of  traces 
of  copper  by  this  method,  which  gives  results  in  good 
agreement  with  those  obtained  by  other  colorimetric 
methods.  L.  L.  Bircumshaw. 

Spectroscopic  detection  of  minute  quantities 
of  mercury.  J.  J.  Manley  (Proc.  Physical  Soc., 
1926,  38,  127- — 128). — Details  are  given  of  a  method 
whereby  vertical  spectrum  tubes  can  be  critically 
examined  for  vanishingly  small  quantities  of  mercury. 
The  tubes  have  two  U-limbs  partly  immersed  in 
insulated  water,  which  servo  as  external  electrodes. 
An  end-on  view  of  the  glow  within  the  tube  is 
obtained  by  a  totally  reflecting  prism  formed  on  the 
summit  of  one  of  the  limbs,  the  light  being  reflected 
horizontally  and  received  in  a  spectrometer. 

C.  J.  Smithells. 

Use  of  water-alcohol  mixtures  in  the  electro¬ 
metric  study  of  precipitation  reactions.  J.  A. 
Athanasiu  (Compt.  rend.,  1926,  182,  519 — 521). — 
Electrometric  titrations  of  ccrous  and  cupric  ions 
using  potassium  ferrocyanide,  and  of  lead,  barium, 
and  mercurous  ions  using  potassium  chromate  solu¬ 
tions  have  been  carried  out  in  a  30%  ethyl-alcoholic 
medium.  The  anomalous  effects  due  to  solution  and 
adsorption  in  the  case  of  water  have  not  been  noted, 
i.e.,  there  is  no  potential  fall  at  the  beginning  of  the 
reaction,  the  time-effect  is  absent,  and  the  potential- 
curve  is  quite  regular.  The  point  of  inflexion  is  not 
displaced,  and  is  marked  by  a  potential  fall  of  three 
to  ten  times  that  produced  using  water.  This  point 
is  unaffected  by  the  presence  of  sodium  and  calcium 
ions.  When,  however,  the  strength  of  the  alcohol 
exceeds  40%,  the  platinum  electrode  loses  its 
sensitivity.  J.  Grant. 

Rapid  detection  of  small  amounts  of 
aluminium  in  certain  non-ferrous  materials 
[alloys].  G.  E.  F.  Lundell  and  H.  B.  Knowles. — 
See  B.,  1926,  195. 

Potentiometric  evaluation  of  titanous  chloride 
solutions.  I.  M.  Kolthoff,  0.  Tomicek,  and  C. 
Robinson  (Z.  anorg.  Chem.,  1926, 150, 157- — 162  ;  cf. 
Kolthoff  and  Tomicek,  Rec.  trav.  chiru.,  1924, 43,  775). 
— The  use  of  potassium  dichromate  as  a  standard 
for  evaluating  titanous  chloride  solutions  potentio- 
metrically  has  the  advantage  that  the  iron  content 
may  also  be  determined.  When  titanous  chloride  is 
added  to  the  dichromate,  the  first  break  in  the  curve 
corresponds  with  oxidation  of  both  the  titanium  and 
the  iron,  and,  on  continuing  the  addition,  a  second 
break  occurs  when  the  iron  has  been  reduced  again 
to  the  ferrous  state.  If  copper  sulphate  is  used  as  a 
standard  (cf.  Zintl  and  Rauch,  A.,  1925,  ii,  1003), 
somewhat  too  much  titanous  chloride  is  alwavs 
required,  and  the  change  of  potential  at  the  end¬ 
point  is  small.  These  difficulties  may  be  overcome 
by  the  addition  of  a  little  potassium  thiocyanate,  but 
the  use  of  copper  sulphate  is,  nevertheless,  not 
recommended.  The  titration  with  potassium  di¬ 
chromate  is  slow,  but  is  accelerated  in  the  neighbour¬ 
hood  of  the  end-point  by  the  addition  of  a  little 
copper  sulphate  or  ferric  salt.  A.  Geake. 
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Detection  of  titanium  and  uranium  by  spot 
analysis.  N.  A.  Tananaev  and  G.  A.  Pantschenko 
(Z.  anorg.  Cliem.,  1926,  150,  163 — 166). — The  most 
sensitive  test  for  titanium  is  that  with  hydrogen 
peroxide,  but  this  is  not  suitable  for  spot  analysis 
on  filter-paper.  For  this  purpose,  the  best  test  is  the 
red  colour  given  by  cliromo  tropic  acid  (1 :  8-dihydroxy - 
naphthalene-3 :  6-disulphonic  acid),  which  is  only 
slightly  weakened  by  stannous  chloride;  Colorations 
given  by  other  metals  with  this  acid  cither  are 
destroyed  by  stannous  chloride  or  do  not  interfere 
with  the  test.  If  a  mineral  is  to  be  tested,  a  pin¬ 
head  of  it  is  fused  with  potassium  hydrogen  sulphate, 
treated  with  water  on  a  watch-glass,  and  spotted  on 
filter-paper  with  chromotropic  acid ;  alternatively, 
stannous  chloride  and  chromotropic  acid  may  be 
added  to  the  mass  on  the  watch-glass.  The  test  is 
sensitive  to  0-005  mg.  of  titanium  dioxide  in  1  drop 
of  solution.  The  most  sensitive  reaction  for  uranium 
is  the  brown  colour  produced  by  potassium  ferro- 
cyanidc.  Colorations  due  to  ferric  and  cupric  ions 
arc  avoided  by  reducing  with  potassium  iodide  and 
decolorising  the  iodine  with  thiosulphate.  Titanium 
gives  a  yellow  colour,  and,  if  present,  must  first  be 
precipitated.  The  test  is  sensitive  to  O-OOIK- 
solutions.  A.  Geake. 

Separation  of  germanium.  I.  Wada  and  S. 
Iyato  (Sci.  Papers  Inst.  Phys.  Cliem.  Res.,  1925,  3, 
243 — 262). — For  the  detection  of  germanium  in  an 
ore  or  alloy,  the  substance  is  digested  with  fiM- nitric 
acid  and,  after  dilution,  the  residue  is  collected  and 
dissolved  in  hydrofluoric  acid.  The  solution  so 
obtained  is  evaporated  to  dryness  with  nitric  acid 
and  the  residue  extracted  with  nitric  acid,  the  solution 
being  added  to  that  first  obtained  and  the  residue 
again  digested  with  hydrofluoric  acid.  The  second 
fluoride  solution  is  diluted,  treated  with  1  c.c.  of 
sulphuric  acid,  and  saturated  with  hydrogen  sulphide ; 
the  filtrate  is  evaporated  with  sulphuric  acid  to  expel 
hydrofluoric  acid  and  heated  in  a  pressure  flask  with 
ammonia  and  ammonium  sulphide;  the  filtered 
solution  is  united  with  the  two  nitric  acid  solutions 
previously  obtained.  The  mixture  is  evaporated  to 
dryness  on  the  water-bath,  the  residue  dissolved  in 
water  with  10  c.c.  of  liydrobromic  acid,  and  the 
solution  distilled  in  a  current  of  air  .  saturated  with 
bromine.  The  cold  distillate  is  treated  with  a  current 
of  air  to  expel  bromine,  saturated  with  sulphur  dioxide, 
and  filtered,  after  addition  of  1  c.c.  of  10%  potassium 
iodide  solution.  The  filtrate  is  treated  with  10  c.c. 
of  fuming  nitric  acid,  then  with  a  current  of  air  to 
expel  bromine,  and  evaporated  to  dryness.  The 
residue  is  dissolved  in  hydrochloric  acid  and  the 
solution  distilled  in  a  current  of  chlorine.  The 
distillate  contains  the  whole  of  the  germanium  free 
from  arsenic  and  selenium.  A.  R.  Powell. 

Determination  of  iron  by  the  dichromate 
method.  A.  Besombe  (Bull.  Soc.  chirn.  Belg., 
1925,  34,  338 — 342). — The  dichromate  method  for 
determination  of  iron  is  usually  regarded  as  unsatis¬ 
factory  for  amounts  of  iron  of  the  order  0-2%  to  a  few 
%,  the  ferricyanidc  end-point  being  too  indefinite. 
The  reasons  for  this  indefmitencss  are  discussed  from 
the  point  of  view  of  the  law  of  mass  action,  and  it 
B  B 


appears  that  a  higher  concentration  of  ferrous  iron 
is  necessary  to  ensure  a  sharp  end-point.  Satis¬ 
factory  results  are  obtained  when  100  c.c.  of  the 
solution  are  evaporated  to  5  c.c.,  a  few  drops  of 
stannous  chloride  solution  added  until  the  mixture 
is  colourless,  10  c.c.  of  a  5%  mercuric  chloride  solution 
added,  and  the  titration  then  carried  out  with 
0-02xY-dichromate  solution.  G.  M.  Bennett. 

Separation  of  tantalum  and  niobium  and 
detection  and  determination  of  small  quantities 
of  tantalum  in  niobium  compounds.  A.  R. 
Powell  and  W.  R.  Schoeller  (Z.  anorg.  Chem., 
1926,  151,  221— 238).— Sec  A.,  1925,  ii,  1096. 

Determination  of  gold  dissolved  in  mercury. 
G.  Tammann  and  K.  Kollmann  (Z.  anorg.  Cliem., 
1926,  151,  269 — 270). — If  gradually  increasing  quan¬ 
tities  of  zinc  are  added  electrolytically  to  the 
amalgam,  its  potential,  measured  by  the  cell 
Hg|0-5d/-ZnSO4,Hg2SO4|Hg,  is  scarcely  changed 
until  the  amount  of  zinc  is  sufficient  to  convert  all 
the  gold  into  the  compound  AuZn,  after  which  it 
suddenly  increases.  R.  Cuthill. 

Separation  of  the  platinum  metals.  L. 

Wohler  and  L.  Metz. — See  B.,  1926,  160. 

Electric  vacuum  furnace.  J.  R.  Partington 
and  N.  L.  Anfilogoff  (Trans.  Faraday  Soc.,  1925, 
21,  360— 373).— See  this  vol.,  41. 

All-metal  mercury-vapour  pump.  G.  W.  C. 
Kaye  (Phil.  Mag.,  1926,  [vii],  1,  349 — 353). — The 
pump  described  previously  by  Backhurst  and  Kaye 
(A.,  1924,  ii,  46S)  has  been  considerably  improved. 
The  pump  is  a  single-stage  type  and  requires  a  backing 
pressure  of  4 — 5  mm.  for  most  purposes,  whilst  the 
highest  vacua  may  be  obtained  with  a  backing 
pressure  of  1-5  mm.  Special  attention  is  directed  to 
the  shape  and  dimensions  of  the  inverted  annular 
jet  and  the  boiler  portion  has  been  modified  to  give 
a  higher  boiler  pressure  and  increased  jet  velocity. 
A  useful  form  of  micrometer  valve  “  constant-leak  ” 
device  is  described.  A.  E.  Mitchell. 

Continuous  dialysis  or  extraction  apparatus. 
M.  T.  Hanke  and  K.  K.  Koessler  (J.  Biol.  Chem., 

1925,  66,  495 — 499). — An  apparatus  for  continuous 

dialysis  under  reduced  pressure  is  described,  in  which 
the  dialysate  is  kept  in  constant  circulation,  its  total 
volume  being  maintained  constant  (cf.  Mann,  A., 
1921,  ii,  23).  C.  R.  Harington. 

Wiegner’s  elutriation  apparatus  and  its 
practical  application.  H.  Gessner  (Kolloid-Z., 

1926,  38,  115 — 123). — The  apparatus  can  be  used  to 
determine  the  rate  of  settling  of  the  particles  in  any 
polydisperse  system,  the  diameter  of  the  particles 
lying  between  2  mm.  and  2  p.  It  consists  of  a  wide 
tube,  containing  the  suspension,  connected  by  means 
of  a  tap  to  a  narrow  tube  which  contains  water.  The 
rate  at  which  the  water  column  sinks  in  the  narrow 
tube  is  registered  by  a  photographic  method.  A 
graphical  method  is  deduced  for  determining  the 
curve  denoting  the  rate  of  settling.  The  possible 
sources  of  error  in  the  method  are  discussed,  the  chief 
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difficulty  being  the  preparation  of  a  sample  free  from 
electrolytes.  The  best  method  of  treating  samples 
for  analysis  appears  to  be  washing  with  distilled 
water  followed  by  boiling  for  1  hr.  A  number  of 
examples  are  given  of  the  use  of  the  apparatus  in 
the  investigation  of  soils.  L.  L.  Bircumshaw. 

Apparatus  to  determine  different  melting 
points  at  the  same  time.  M.  Speter  (Chem. 
Weekblad,  1926,  23,  135). — The  apparatus  consists 
of  a  tube  carrying  a  bulb  at  the  lower  end,  the  bulb 
being  perforated  to  allow  of  the  insertion  of  5  or 
C  capillary  m.  p.  tubes.  The  thermometer  is  placed 
inside  this  tube,  and  the  whole  placed  in  a.  wider 
heating  tube.  S.  I.  Levy. 

Storage  of  small  quantities  of  gas  at  low 
pressures.  J.  J.  Manley  (Proc.  Physical.  Soc., 
1926,  38,  129 — 131). — An  apparatus  for  storing  small 
quantities  of  gases  in  such  a  way  that  contaminating 
air  is  excluded,  is  described.  It  is  designed  for  use 
with  a  Sprengel  pump,  which  withdraws  the  gas 
from  any  experimental  plant  and  delivers  it  into  the 
storage  apparatus.  With  the  aid  of  barometric  traps 
etc.  the  gas  can  bo  readmitted  either  partly  or  wholly 
into  the  experimental  plant.  G.  J.  Smithells. 

Warning  against  the  customary  method  of 
preparing  cooling  mixtures  with  combustible 
compounds  and  liquid  air.  H.  Staudinger 
(Z.  angew.  Chem.,  1926,  39,  98). — Mixtures  of  organic 
compounds  with  liquid  air  are  very  sensitive  to 
impact  and  friction,  and  should  never  be  used  as 
cooling  mixtures.  For  example,  if  1  c.c.  of  ether  is 
added  to  2 — 2-5  c.c.  of  liquid  oxygen  (old  liquid  air) 
and,  immediately  after  mixing,  an  electric  spark  is 
passed  about  1  cm.  above  the  mixture,  an  extremely 
violent  detonation,  equivalent  to  that  of  about 

3  litres  of  a  mixture  of  hydrogen  and  oxygen  or  of 

4  g.  of  glyceryl  nitrate,  usually  results. 

W.  T.  K.  Braunholtz. 

New  carbon  electrode.  C.  Becker. — See  B., 
1926,  198. 

Single  electrode  arc.  N.  R.  Davis  and  C.  It. 
Burch  (Nature,  1926,  117,  342). 

Photo-electric  polarimetry.  J.  Kenyon 
(Nature,  1926,  117,  304). — An  application  of  a 
selenium  or  alkali-metal  photometer  to  polarimetry 
is  described  whereby  the  half-shadow  device  is 
eliminated  and  an  accuracy  of  0-01°  in  the  red  end 
of  the  spectrum  and  0T°  in  the  violet  has  been 
obtained  with  apparatus  of  a  preliminary  nature. 

A.  A.  Eldridge. 


Measurement  of  radiation  intensities  by 
photographic  methods.  I.  0.  Griffith  (Nature, 
1926,  117,  344;  cf.  Toy,  this  vol.,  135;  Houstoun, 
ibid.,  253). — The  use  of  an  optical  wedge  is  more 
convenient  and  accurate  than  that  involving  applic¬ 
ation  of  the  inverse  square  law.  A.  A.  Eldridge. 

Device  for  working  a  thermostat  at  low 
temperatures.  C.  J.  J.  Fox  and  C.  L.  Mankodi 
(J.  Indian  Chem.  Soc.,  1925,  2,  292 — 295). — The 
apparatus  is  similar  to  that  described  by  Hickman 
(J.C.S.,  1923,  123,  3416).  Certain  modifications 
are  introduced  which  render  the  apparatus  more 
efficient,  the  consumption  of  ice  being  considerably 
reduced.  R.  W.  West. 

Simple  and  efficient  hydrogen  electrode. 
C.  P.  Sideris  (Science,  1925,  62,  331 — 332). — The 
3-holed  rubber  stopper  of  a  cylindrical  cell  carries  the 
hydrogen  inlet  tube,  terminating  (upwards)  2  mm. 
below  the  conical  spiral  platinum-wire  electrode, 
and  a  salt  bridge.  Equilibrium  is  reached  in  a  rela¬ 
tively  short  time.  A.  A.  Eldridge. 

Simple  nephelometer  and  colorimeter.  H. 
Dold  (Munch,  mcd.  Woch.,  1925,  72,  1325 — 1326 ; 
from  Chem.  Zcntr.,  1925,  II,  18S0). — The  height  of  a 
liquid  column  through  which  a  grating  on  a  milk 
glass  plate  is  visible  may  be  measured  by  means  of 
an  apparatus  which  is  readily  sterilisable  and 
requires  only  small  quantities  of  liquid.  The  apparatus 
may  be  used  both  for  relative  and  absolute  deter¬ 
minations.  It  may  also  be  used  as  a  tintometer. 

G.  W.  Robinson. 

Turbidimeter  for  accurate  measurement  of 
low  turbidities.  J.  R.  Baylis  (Ind.  Eng.  Chem., 
1926,  18,  311 — 312). — The  instrument  consists  of 
long  glass  tubes  so  arranged  that  a  perfectly  blue 
light  is  underneath.  Any  suspended  matter  will 
reflect  white  light  and  cut  out  some  of  the  blue,  and 
by  this  means  a  turbidity  of  1  part  per  million  parts 
may  be  detected.  Standards  are  prepared  by  diluting 
a  stock  solution  made  from  2 — 3  g.  of  fuller’s  earth  in 
1  litre  of  water,  and  with  a  reading  between  25  and 
45  with  the  Jackson  candle  turbidimeter,  and  the 
sample  under  examination  is  matched  with  a  suitable 
dilution.  D.  G.  Hewer. 

Discovery  of  aluminium.  N.  Bjerrum  (Z. 
angew.  Chem.,  1926,  39,  316 — 317). 

Arabic  text  of  Avicenna’s  “  Mineralia."  E.  J. 
Holmyard  (Nature,  1926,  117,  305). — Avicenna’s 
“  Mineralia,”  of  hitherto  disputed  authenticity,  is  a 
close  Latin  translation  of  the  Arabic  text  of  parts  of 
“  Al-Shifa  ”  which  is  undoubtedly  authentic. 

A.  A.  Eldridge. 


Mineralogical  Chemistry. 

Cause  of  the  blackening  of  the  sand  in  parts  hydrogen  sulphide.  On  exposure  to  the  air  it  slowly 
of  the  Clyde  estuary.  D.  Ellis  (J.  Roy.  Tech.  Coll,  loses  its  black  colour  and  becomes  brown.  The  fresh 
Glasgow,  192o,  [2],  144  156).-  In  various  localities  sand  swarms  with  saprophytic  bacteria  and  contains 
in  the  Clyde  estuary  the  sand  is  deep  black  in  colour  sufficient  moisture  and  organic  matter  to  provide  for 
and  vhen  freshly  gathered  has  a  strong  odour  of  their  development,  during  the  course  of  which  they 
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evolve  hydrogen  sulphide.  This  gas  reacts  with  the 
ferruginous  minerals  in  the  sand  and  with  the  iron 
compounds  brought  down  by  the  river,  both  in  solu¬ 
tion  and  in  suspension,  and  the  iron  sulphide  so  formed 
is  deposited  on  the  sand  grains,  thus  causing  the 
characteristic  blackness.  A.  It.  Powell. 

Kaolins,  clays.  Formation  of  coal-bearing 
argillaceous  schists.  A.  Bigot  (Compt.  rend., 
192G,  182,  634 — 635). — Experiments  on  the  com¬ 
pression  of  clays  and  the  carbon  tetrachloride  extract 
of  kaolin  indicato  that  the  pcctisation  of  colloids  in 
coal-bearing  argillaceous  schists  proves  the  presence 
of  organic  matter  and  the  existence  of  an  elevation 
of  temperature.  The  latter,  apparently  duo  to  the 
enormous  pressure,  is  probably  sufficient  to  cause 
the  partial  pcctisation  of  the  colloids  (cf.  B.,  1925, 
318).  S.  K.  Tweedy. 

Transformation  of  fibrolite.  F.  Raaz  (Tsch. 
Min.  Petr.  Mitt.,  1925,  38,  5S3 — 590). — A  single 
crystal  of  fibrolite  heated  at  1100°  and  1200°  showed 
no  change,  but  when  heated  at  1600 — 1700°  it  changed 
in  density  from  3-247  to  2-950.  It  then  showed  white 
porcellanous  patches  on  the  surface,  and  was  found 
to  consist  of  a  mixture  of  mullite  and  silica-glass 
(cf.  A.,  1924,  ii,  416).  Preliminary  experiments  with 
fibrous  fibrolite  heated  at  1330°  showed  a  change  in 
density  from  3-01  to  2-65,  and  in  another  sample 
heated  at  1100°  from  3-1558  to  3-0875.  The  latter 
changes  are,  however,  attributed  to  a  mechanical 
loosening  of  the  fibrous  texture,  rather  than  to  any 
transformation  of  the  material.  This  is  supported 
by  the  fact  that  determinations  of  the  electrical  con¬ 
ductivity  at  temperatures  up  to  1350°  fall  on  a 
continuous  curve.  L.  J.  Spencer. 

Alteration  of  spodumene  in  the  Etta  mine, 
Black  Hills,  South  Dakota.  G.  M.  Schwartz  and 
R.  J.  Leonard  (Amer.  J.  Sci.,  1926,  [v],  11,  257 — 
264). — The  enormous  crystals  (“  logs  ”)  of  spodumene 
occurring  in  pegmatite  at  this  locality  measure  up  to 
40  ft.  long  and  4  ft.  across.  The  mineral  weathers 
to  a  friable  mass  with  a  soapy  feel ;  this  consists  of 
scaly  and  fibrous  sericite,  and  corresponds  with 
“  killinite.”  Analysis  I  is  of  the  fresh  mineral, 
d  3- 167  ;  II — VII  are  of  material  in  progressive  stages 
of  alteration,  d  3-147 — 2-582.  (In  VI  also  FcO  0-18; 
in  VII  also  FeO  0-37%.) 


SiOs. 

AJ.O,. 

I'e.O,. 

MgO. 

CaO. 

XaaO. 

KtO. 

LltO. 

ir2o. 

I. 

02-91 

2S-42 

0-53 

013 

0-11 

0-46 

0-C9 

G-7S 

0-23 

ir. 

02-73 

28-29 

0-62 

014 

0  00 

0-70 

0-11 

6-C1 

0-54 

hi. 

01-99 

2S-52 

0-53 

0-27 

0-10 

0-82 

0-48 

6-12 

1-02 

IV. 

02-27 

29-22 

0-89 

o-io 

0-18 

0-04 

0-35 

5-80 

1-34 

V. 

00-01 

29-29 

0-58 

0-31 

0-23 

0-48 

0-59 

5-70 

2-48 

VL 

49-25 

31-39 

0-90 

124 

0-79 

0-07 

7-25 

0-60 

8-40 

VII. 

47-29 

31-31 

1-19 

238 

0-G9 

o-ss 

4-07 

0-28 

11-80 

Here  there  is  a  loss  of  silica  and  lithia  and  a  gain  of 
potash  and  water.  L.  J.  Spencer. 


Leu ci tic  rocks.  Syenitic  group.  A.  Lacroix 
(Compt.  rend.,  1926,  182,  597 — 601). — Evidence  is 
adduced  for  considering  felspathic  leucitic  rocks  as 
special  phases  of  nephelitic  rocks  containing  excess 
of  potassium.  They  may  then  be  classed  into  three 
groups,  viz.,  syenitic,  monzonitic,  and  theralitic, 
according  as  the  ratio  of  the  contents  of  orthoclase 
and  plagioclase  is  greater  than  1-6,  between  1-6  and 


0‘6,  or  less  than  0-6.  It  is  proposed  to  reserve  the 
name  lcucitites  for  those  rocks  which,  because  of  a 
low  silica  content,  cannot  contain  any  appreciable 
quantity  of  plagioclase.  S.  K.  Tweedy. 

Chemical  equilibrium  in  the  formation  of  the 
German  potash  deposits.  E.  Fulda  (Kali,  1925, 
19,  333 — 337). — The  composition  of  the  salts  crystal¬ 
lising  from  a  given  brine  is  affected  by  the  degree  of 
supersaturation  of  the  brine  at  the  time  of  formation 
of  the  deposit.  An  attempt  is  made  to  explain  the 
origin  of  the  various  mixtures  found  in  potassium 
salt  deposits  on  this  basis.  Chemical  Arstracts. 

Pandermite.  A.  Gutbier,  G.  F.  Huttig,  and 
G.  Linck  (Z.  Elektroehcm.,  1926,  32,  79 — 84). — Tho 
water  content  of  pandermite  obtained  from  natural 
and  artificial  sources  is  discussed  in  relation  to  different 
ways  of  combining  water  and  tho  nature  of  the 
transition  from  tho  colloidal  to  the  crystalline  state. 
The  composition  of  natural  pandermite  is  represented 
by  4Ca0,5B203,xH20,  where  x  may  vary  continuously, 
the  water  apparently  being  somewhat  loosely  bound. 
When  the  decomposition  temperature  of  specimens 
(under  a  constant  aqueous  tension  of  S  mm.)  calculated 
from  Nernst’s  formula  is  plotted  against  the  number 
of  mols.  of  water  per  mol.  of  calcium  oxide,  a  two- 
stepped  curve  is  obtained.  Presumably  water  can 
be  held  in  the  space  lattice  in  two  different  ways, 
corresponding  with  two  different  but  not  necessarily 
isolablc  chemical  individuals,  which  may  exist  in 
equilibrium .  The  corresponding  curve  for  colemanite, 
chemically  similar  to  pandermite,  but  mineralogically 
different  from  it,  indicates  that  the  water  is  bound 
in  a  different  way.  Artificially  prepared  pandermite 
(see  A.,  1906,  ii,  619)  is  at  first  colloidal,  but  after  a 
few  days  becomes  crystalline.  The  corresponding 
decomposition  curves  are  traced  experimentally, 
whereby  it  becomes  necessary  to  distinguish  between 
the  colloidal  and  crystalloidal  types  of  w-ater  com¬ 
bination.  The  transition  is  explained  in  terms  of 
a  continuous  process  occurring  in  a  single  phase,  as 
distinct  from  crystal  formation  from  saturated 
solutions,  where  two  phases  of  definite  composition 
coexist.  C.  H.  D.  Clark. 

Dewindtite :  birefringence,  chemical  com¬ 
position,  and  dehydration  of  the  mineral. 
Comparison  with  dumontite.  A.  ScnoEP  (Bull. 
Soc.  chim.  Belg.,  1925,  34,  347 — 354;  cf.  A.,  1922, 
ii,  305). — Dewindtite  is  found  in  both  micro-  and 
macro-crystalline  form,  the  crystals,  probably  ortho¬ 
rhombic,  having  low  positive  double  refraction, 
a  1-762,  (3 — a  0-004.  Rejecting  impurities,  the  air- 
dried  mineral  has  the  composition  :  P205,  10-37% ; 
U03,  56-13% ;  PbO,  25-45% ;  H20,  8-12%,  which 
agrees  with  the  formula  3Pb0,5U03,2P205,12H20 
(the  figures  previously  announced  were  for  material 
dried  at  100°).  About  half  the  water  is  lost  at  100°, 
the  whole  at  300 — 400°,  the  colour  becoming  orange. 

Dewindtite  is  distinct  from  dumontite  (see  A., 
1925,  ii,  64),  which  occurs  in  large,  deep  yellow  crystals 
having  c/5  1-327.  It  is  markedly  pleochroic,  the 
extinctions  are  straight,  the  double  refraction  being 
positive,  but  much  larger  than  for  dewindtite,  p — a 
0-010,  the  indices  being  above  1-78.  In  chemical 
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reactions,  duraontitc  resembles  dewindtito,  but  its 
composition  is  different : 

P208.  U03.  PbO.  To03.  H20.  Total. 

8-65  66'49  27-19  1-01  5-78  99-12 

which  lead  to  the  formula  2Pb0,3U03,P206,5H20. 
JJumontite  loses  half  its  water  at  100°  and  the 
remainder  at  300°,  the  colour  becoming  orange.  The 
two  minerals  are  best  distinguished  by  means  of 
their  refractive  index,  double  refraction,  and  content 
of  water  or  phosphoric  acid.  G.  M.  Bennett. 

Hedyphane  from  Franklin  Furnace,  New 
Jersey.  W.  F.  Foshag  and  It.  B.  Gage  (Amer. 
Mineral.,  1925,  10,  351 — 353).  —  The  analysis: 

Cl  2-98,  As20,  29-94,  PbO  52-77,  (Mn,Fe)0  0-28, 
CaO  14-98,  MgO  0-10,  ZnO  0-23,  H20  0-08%  establishes 
hedyphane  as  a  new  species.  It  has  w=2-026, 
e=2-010.  Chemical  Abstracts. 

FeSi03-CaSi03-MgSi03-NaFeSi206  system  of 
monoclinic  amphiboles.  A.  N.  Winchell  (Amer. 
Mineral.,  1925,  10,  335 — 341).— By  plotting  the 
chemical  composition  of  the  minerals  of  the  gruenerite- 
cummingtonite-kupfcrite  scries  against  the  optical 
constants,  the  influence  of  each  molecule  on  the 
optical  properties  is  shown.  NaFeSi,06  produces 
the  greatest  effect.  Chemical  Abstracts. 

Occurrence  of  zinc  silicate  ore  of  supposed 
primary  origin.  S.  J.  Speak  (Inst.  Min.  Met., 
Feb.,  1926  ;  advance  copy,  5  pp.). — The  ore  deposits 
at  Broken  Hill,  Rhodesia,  consist,  below  the  weathered 
zone,  of  massive  veins  of  zinc  and  lead  sulphides  in 
dolomite,  but  the  sulphides  arc  always  separated 
from  the  dolomite  walls  by  breccia  consisting  of 
angular  fragments  of  dolomite  cemented  by  a  hard, 
yellow  material  consisting  chiefly  of  zinc  silicate. 
If  this  had  been  produced  by  weathering  or  by 
percolating  solutions,  it  should  gradually  fade  away 
into  the  dolomite  and  should  also  be  found  in  fissures 
and  cracks.  Such  is  not  the  case,  and  all  the  available 
evidence  at  present  is  against  the  theory  of  meta- 
somatie  replacement.  The  author  suggests  that  the 
deposit  was  formed  either  by  dynamic  or  thermal 
action  in  such  a  way  that  the  dolomite  breccia  was 
cemented  by  the  injection  of  a  viscous  fluid  containing 
zinc  silicate  probably  during  the  last  stages  of  the 
ore  injection  period,  and  that  the  presence  of  zinc 
silicate  in  the  fluid  mass  was  due  to  a  deficiency  of 
sulphur.  A.  R.  Powell. 

Titanobiotite  (wodanite).  W.  Freudenberg 
(Mitt.  Bad.  geol.  Landes-Anst.,  1921,  8,  319 — 340; 
from  Chem.  Zentr.,  1925,  II,  2201). — -Wodanite 
(titanobiotite),  occurring  in  a  nepheline  mica  porphyry, 
contains  11 — 12-5%  of  titanium  oxide. 

G.  W.  Robinson. 

Composition  and  age  of  uranium  minerals. 
G.  W.  Davis  (Amer.  J.  Sci.,  1926,  [v],  11, 201—217).— 
Detailed  analyses  are  given  of  :  I,  pitchblende  from 
Katanga ;  this  is  penetrated  by  a  network  of  various 
secondary  minerals  which  were  dissolved  out  by  warm 
dilute  hydrochloric  acid ;  d  9-66.  II,  uraninite  in 
pegmatite  from  Black  Hills,  South  Dakota,  d  9-182. 


Ill,  asphaltitc  in  sandstone  from  Temple  Mtn., 
Utah,  containing  92-35%  of  volatile  matter ;  dilute 
nitric  acid  extracts  all  the  uranium  and  lead,  and 
analysis  is  given  of  the  soluble  portion. 

U03.  UO„  PbO.  ThO,.  He.  (Yt,Er).0,.  (La,Dl),0,.  CcO,.  etc. 

I.  37-537  52-77  7-02  nil  0-150  0-35  0  155  0-22 

II.  28-582  43-37  113-42  2-15  0  03  1-01  0-80  0-2G5 

in.  '  3-28  0-008  nU  —  0  08 

The  lcad/uranium+thorium  ratios  give  as  ages 
665,  1667,  and  20-5  million  years,  respectively ; 
whilst  the  helium/U+Th  ratios  give  104  (Katanga) 
and  5S-6  (Black  Hills)  million  years.  These  results 
are  discussed  :  the  former  are  the  more  trustworthy. 

L.  J.  Spencer. 

Radioactive  manganiferous  nodules  from 
Tanokami,  Japan.  S.  Iimori  (Sci.  Papers  Inst. 
Phys.  Chem.  Res.,  1926,  4,  79 — S3). — Nodules 
occurring  in  a  river  bed  and  in  the  adjacent  hillside 
contain  6S — 90%  of  matter  insoluble  in  acid,  the  black 
soluble  constituent  being  mainly  manganese  dioxide 
(66 — 69%  of  Mn02).  Concretionary  matter  filling 
cracks  of  the  surrounding  rock  consists  of  similar 
manganiferous  material.  The  radioactive  content  of 
the  nodules  varies  from  1-3%  to  200%,  referred  to 
uranium  oxide  as  100%,  the  insoluble  gangue  con¬ 
taining  only  0-25%.  As  the  origin  of  the  radio¬ 
activity,  primary  uraniferous  minerals  in  the  vicinity 
are  suggested.  W.  A.  Caspari. 

Microscopic  structure  of  pit-coals.  A. 
Duparque  (Compt.  rend.,  1926,  182,  475 — 477 ;  cf. 
Ann.  Soc.  Geol.  Nord,  1925,  50,  56,  97,  118).— The 
fundamental  constituent  of  coal,  vitrain,  is  assumed 
to  be  formed  either  by  the  conversion  of  structural 
matter  into  a  gel,  or  by  the  precipitation  of  organic 
substances  from  solution,  or  pseudo-solution,  in 
water.  The  pockets  of  clarain  and  vitrain  in  durain 
are  formed  by  the  former  process,  and  the  fine  bands 
of  vitrain  in  bright  coal,  and  the  structureless  portions 
of  clarain  and  durain,  by  the  latter  process.  The 
two  microscopic  constituents  of  coal  (structural 
substances  such  as  spores,  and  the  structureless 
colloidal  material)  appear  to  have  an  exclusively 
vegetable  origin.  In  boghead,  cannel,  and  bright 
coal,  the  content  of  volatile  matter  is  inversely  pro¬ 
portional  to  the  development  of  the  fundamental 
structureless  constituent.  F.  G.  Tryhorn. 

Composition  of  natural  gases  from  thermal 
sources  in  Madagascar  and  Reunion.  C.  Moureu, 
A.  Lepape,  H.  Moureu,  and  M.  Geslin  (Compt. 
rend.,  1926,  182,  602 — 605 ;  cf .  Moureu  and 

Lepape,  A.,  1916,  ii,  389,  4S1). — Ten  samples  of  gas 
from  different  natural  sources  contained  small 
quantities  of  oxygen  and  nitrogen  and  large  amounts 
of  carbon  dioxide  (about  98%)  together  with  traces 
of  a  combustible  gas  (probably  methane) ;  an  eleventh 
sample  contained  mainly  nitrogen.  The  five  inert 
gases  were  always  present,  argon  preponderating; 
the  latter  sample  contained  much  more  helium  than 
the  others.  The  ratio  of  the  argon,  krypton,  and 
xenon  concentration  to  that  of  the  nitrogen  is  of  the 
same  order  as  that  for  air  (cf .  loc.  cit.) ;  except  for  the 
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sample  rich  in  nitrogen,  it  is  always  greater  than  the 
ratio  for  air.  S.  K.  Tweedy. 

.  Photo-chemical  disintegration  of  realgar.  0. 
Weigel. — See  this  vol.,  3G6. 


Action  of  radium  rays  on  rock-salt,  fluorspar, 
and  quartz.  H.  Leitmeier. — See  this  vol.,  367. 

Coloration  of  minerals  by  radiation.  C. 
Doelter. — See  this  vol.,  367. 


Organic  Chemistry. 


Hydrogenation  of  organic  substances  at  high 
temperature  under  increased  pressure.  A. 

Kling  and  D.  Florentin  (Compt.  rend.,  1926,  182, 
389 — 391). — It  is  suggested  that  in  the  absence  of  a 
catalyst  compounds  are  hydrogenated  by  thermal 
decomposition  and  addition  of  hydrogen  to  the 
products  of  scission  at  the  moment  of  their  formation. 
Formation  of  tarry  products  by  polymerisation  of 
the  unsaturated  scission  products  is  precluded  by 
the  hydrogenation  of  such  unsaturated  compounds 
immediately  they  are  formed.  Coal  is  not  readily 
hydrogenated,  and  yields  benzene  derivatives,  which 
provides  some  evidence  of  the  cyclic  structure  of  the 
precursors  of  coal.  French  shale  oil  yields  aliphatic 
and  naphthalene  derivatives  together  with  about 
10%  of  benzenoid  compounds.  The  threshold  tem¬ 
peratures  for  thermal  decomposition,  and  thus 
hydrogenation,  of  some  organic  substances  are  as 
•follow  :  ferf.-butyl  alcohol,  250° ;  sec. -butyl  alcohol, 
380°;  colza  oil,  430 — 440°;  fish  oil,  410°;  paraffin 
hydrocarbons,  410 — 440° ;  naphthalene, 500° (approx.); 
anthracene,  475°;  colophony,  460°;  caoutchouc, 
•350 — 360°.  L.  F.  Hewitt. 

Hydrogenation  of  organic  substances  at  high 
temperature  and  pressure  using  non-hydro¬ 
genating  catalysts.  A.  Kling  and  D.  Florentin 
(Compt.  rend.,  1926,  182,  526 — 527). — Complex 
organic  substances,  when  heated  Math  hydrogen 
under  pressure,  are  more  readily  reduced  in  the 
presence  of  a  catalyst  such  as  aluminium  chloride, 
which  causes  the  intermediate  formation  of  substances 
less  stable  than  the  original.  Thus,  cycfohexanol, 
heated  at  420 — 440°  with  hydrogen  under  pressure, 
in  presence  of  aluminium  chloride,  gives  an  excellent 
yield  of  cyclolicxa.no  and  some  normal  hexane. 
Naphthalene  under  similar  conditions  yields  chiefly 
benzene,  toluene,  xylenes,  etc.  The  method  is  of 
general  application.  B.  W.  Anderson. 

Methyl  and  ethyl  iodides  from  the  corre¬ 
sponding  toluenesulphonates.  D.  H.  Peacock 
and  B.  K.  Menon  (J.  Indian  Chem.  Soc.,  1925, 
2,  240). — Methyl  and  ethyl  iodides  are  obtained  in 
yields  of  84-5%  and  66-6%,  respectively,  when  the 
■corresponding  p- toluenesulphonates  are  decomposed 
with  aqueous  potassium  iodide  solution. 

R.  W.  West. 

Organic  molecular  compounds.  IX.  The 
trichloromethyl  group.  G.  Weissenberger,  F. 
Schuster,  and  R.  Henke  (Monatsh.,  1925,  46, 
-57 — 60).— The  formation  of  molecular  compounds 
between  chloroform  and  phenol  or  phenyl  acetate  is 


indicated  by  the  negative  deviation  of  the  vapour 
pressure  of  mixtures  of  these  pairs  of  substances 
from  that  calculated.  The  necessary  residual  valency 
appears  to  reside  in  the  trichloromethyl  group,  since 
trichloroethylene  does  not  combine  with  cyclo¬ 
hexanone,  whilst  chloroform  combines  with  cyclo¬ 
hexanone,  benzaldchyde,  and  anisole.  Viscosities 
and  surface  tensions  of  mixtures  of  chloroform  and 
phenctole,  and  of  trichloroethylene  and  cyclohexanone, 
arc  recorded.  F.  G.  Willson. 

Preparation  of  ethylene  bromohydrin.  F.  H. 
McDowall  (J.C.S.,  1926,  499 — 500). — A  modification 
of  the  method  of  Read  and  Brook  (ibid.,  1920,  117, 
1214).  By  introducing  a  fine  stream  of  liquid  bromine 
in  place  of  air  saturated  with  bromine  vapour,  a 
considerable  saving  of  ethylene  is  effected. 

H.  E.  F.  Notton. 

a-Halogenated  hydrocarbons  of  the  acetylene 
series.  V.  Grignard  and  H.  Perrichon  (Ann. 
Chim.,  1926,  5,  [x],  5 — 36). — An  attempt  to  replace 
the  halogen  in  a-halogcnatcd  acetylene  derivatives  by 
hydroxyl  in  the  hope  that  a  keten  would  be  produced 
by  subsequent  intramolecular  rearrangement  was 
found  to  be  impracticable,  as  the  halogen  is  too 
strongly  linked  to  carbon.  The  action  of  alcoholic 
potassium  hydroxide  on  the  bromine  derivatives, 
CR-CBr,  results  in  the  formation  of  CR;CH,  together 
with  CH2R-C02H  (cf.  Nef,  A.,  1900,  i,  20),  the 
proportion  of  acid  being  greater  when  R  is  aromatic 
and  less  when  R  is  aliphatic.  No  acid  is  obtained 
from  the  iodine  derivatives,  and  this  difference  is 
attributed  to  the  greater  facility  with  which  iodine 
furnishes  auxiliary  valencies  in  the  course  of  the 
reaction  (cf.  Nef,  loc.  cit.),  so  that  no  fixation  of 
alcohol  at  the  triple  linking  occurs.  The  preparation 
and  properties  of  the  a-halogcnatcd  derivatives  of 
acetylene  dealt  with  in  the  course  of  the  work  give 
rise  to  the  following  general  conclusions.  The  action 
of  cyanogen  bromide  on  compounds  of  the  type 
CR:C-MgBr  appears  to  be  the  only  general  method 
of  preparing  a-bromoacetylenes.  In  the  case  of 
iodo-compounds,  twice  the  theoretical  amount  of 
cyanogen  iodide  must  be  used,  as  a  compound  of  this 
substance  with  magnesium  broinocyanide  appears  to 
be  formed  in  the  course  of  the  action.  Free  iodine 
may  also  be  used  in  preparing  the  iodides,  but  if 
insufficient  is  present  and  the  tern perature  is  allowed 
to  rise,  a  diacet3'lenic  compound,  CR-C-CiCR,  is 
obtained.  a-Bromo-  and  a-iodo-acetylcnes  appear 
to  be  divisible  into  two  groups,  those  in  which  the 
triple  linking  is  conjugated  with  the  ring,  and  those 
in  which  this  linking  retains  its  aliphatic  charac- 
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teristics.  The  former  readily  turn  brown  and  appear 
to  polymerise,  the  latter  are  stable.  In  the  former 
group,  the  triple  linking  is  more  reactive,  and  deriv¬ 
atives  of  this  group  may  be  converted  by  sulphuric 
acid  in  presence  of  acetic  acid  into  aromatic  ketones 
with  bromine  or  iodine  in  the  nucleus.  In  the  latter 
group,  mercuric  chloride  acts  on  the  bromine  com¬ 
pounds,  which  are  converted  into  bromomethyl 
ketones,  whilst  the  iodine  compounds  undergo  a 
similar  change  accompanied  by  the  replacement  of 
iodine  by  chlorine.  When  acid  mercuric  sulphate  is 
used,  the  iodine  compounds  are  reduced  and  form 
ketones.  The  monohalogenated  acetylenes  readily 
add  1  mol.  of  bromine  or  iodine  ;  sodium  replaces  the 
halogen,  yielding  the  sodio-derivative  of  the  hydro¬ 
carbon. 

The  following  are  described  :  m-xylyl-4-acetylenc, 
b.  p.  S5°/22  mm.,  184 — lS6°/756  mm.,  df  0-9258, 
nf  1-5438;  a-chloro-a-m-xyh/l-i-cthylcne,  CgHg-CCKCFL, 
b.  p.  104 — 105°/19  mm.,  d J3  1-044,  1-5446 ;  a-bromo- 

pentinene ,  b.  p.  44 — 46°/52 — 54  mm.,  df  1-281,  w]] 
1-4579 ;  a-bromoheplinene,  b.  p.  G4°/19  mm.,  df  1-1909, 
n'y,  1-4694;  a -bromoundecinene,  b.  p.  125°/1G  mm., 
d i“  1-1015,  nf  1-4714;  a.-bromo-p-cyclohexylacetylene, 
b.  p.  83 — S4°/20  mm.,  df  1-2989,  1-5124;  a-bromo- 

y-phe nylpro p i n ene,  b.  p.  106 — 107°/15  mm.,  df3  1-377, 
h1,!'-1  1-5693;  a.-bromo-8-phenylbutinene,  b.  p.  110 — 
lll°/7  mm.,  d Vs  1-3354,  n) J5  1-5636;  a-bromo- p-p- 
tolylacelylene,  b.  p.  93 — 94°/6  mm.,  df  1-3326,  vf 
1-5985;  a-bronio-ji-m-zylyl-4-acelylene,  b.  p.  100 — 
101°/6mm.,  df  1-2969,  n\j  1-5927  ;  a-bromof-p-anisyl- 
acelylcne,  b.  p.  122 — 123°/10  mm.,  df  1-352,  w',f  1-599; 
a -iodopentinene,  b.  p.  54°/23  mm.,  df  1-6127,  nf, 
1-514S;  a.-iodohcptinene,  b.  p.  90 — 92° /17  mm., 
di5  1-4701,  »]?  1-5123;  a -iodoundecinene,  b.  p.  143°/14 
mm.,  df  1-2725,  iif,  1-4975;  a-iodo-^-cyclohexyl- 
acetylene,  b.  p.  85 — 86°^5  mm.,  125 — 126°/35  mm., 
df  1-5779,  n\]  1-559;  a-iodo-y-phenylpropincne,  b.  p. 
139—140719  mm.,  d’15  1-6397,  w]}5  1-6129;  a-iodo- 
8-phcnylbutincne,  b.  p.  142 — 143°/9  mm.,  170 — 171°/28 
mm.,  df  1-5S14,  71“  1-601 ;  a-iodo-^-p-lolylacetylene, 
b.  p.  126—127714  mm.,  df  1-6249,  nf  1-6494; 
tx-iodo-$-m-xylyl -4-acetylene,  b.  p.  122 — 123°/5  mm., 
df  1-5657,  7i\®  1-6396;  di-m-xylyldiacetylene,  m.  p. 
13S°;  m-xylyl  iodomethyl  ketone,  m.  p.  32 — 33°; 
b.  p.  140 — 14274  mm.,  semicarbazonc,  m.  p.  160° 
(dccomp.) ;  bromomethyl  amyl  ketone,  b.  p.  95 — 97°/ 
17 — 18  mm.,  df  1-2507,  1-4653  [ semicarbazonc , 

m.  p.  245 — 248°  (dccomp.)];  bromomethyl  nonyl 
keione,  in.  p.  25 — 26°,  b.  p.  147 — 150°/19 — 20  mm., 
f semicarbazonc,  m.  p.  235 — 23S°  (dccomp.)];  bromo- 
viethyl  cyclo hexyl  ketone ,  b.  p.  124— 125°/24 — 25  mm., 
df  1-3616,  »“  1-5072  ( semicarbazonc ,  m.  p.  1S1 — 1S2°) ; 
bromocthyl  benzyl  ketone,  m.  p.  5S°  (semicarbazonc, 
m.  p.  225 — 230°) ;  chloromelhyl  nonyl  ketone,  m.  p. 
44 — 45°  [semicarbazonc,  m.  p.  155 — 157°  (decomp.)]; 
ax^-lri-iodo-Aa-u?idecene,  b.  p.  168 — 173°/3  mm.; 
dibromoiodocyclohexylelhylene,  b.  p.  140 — 145°/4  mm. ; 
dibromoiodobenzylethylene,  b.  p.  150 — 160°/3  mm.; 
tri-iodo-p-tolylethylene,  m.  p.  70 — 71°;  Aa-dodccineno- 
nilrile,  b.  p.  121—12278  mm.,  df*  0-S596,  n]}  !  1-4631 ; 
(amide,  m.  p.  7S — 79°) ;  cyclohexylpropinenonitrile, 
b.  p.  96721  mm.,  df  0-9468,  n)]  1-4947 ;  (amide,  m.  p. 
103 — 104°) ;  phenylpentinenonitrile,  b.  p.  125 — 126°/9 
mm.,  df*  1-0103,  n]}’5  1-5487  ;  p - tolylp ropi nenonil ri le , 


m.  p.  44 — 45°,  b.  p.  127°/20  mm.,  df  1-006, 11$  1-5755 ; 
amide,  m.  p.  91°;  m -xylylpropinenonilrile,  b.  p. 
140°/25  mm.,  d]1  1-0059,  n]\  1-5910  (amide,  m.  p.  72°) ; 
amyl  a-undecinyl  ketone,  b.  p.  175 — 180°/7 — 8  mm., 
d\-  0-8585,  v\",  1-4612;  di-a-undecinyl  ketone,  b.  p. 
215— 220°/6  mm.,  m.  p.  14°,  d\-  0-8660,  «];  1-4860. 

H.  J.  Evans. 

Manufacture  of  alcohols.  C.  B.  Carter  and 
A.  E.  Coxe.— See  B.,  1926,  217. 

Manufacture  of  n-butyl  alcohol.  F.  Boinot. 
—Sec  B.,  1926,  211. 

Magnesium  alkoxides  and  their  application 
to  the  synthesis  of  alcohols.  III.  Condens¬ 
ations  between  dissimilar  alcohols.  A.  P. 
Terentiev  [with  J.  Gribkov  and  N.  Titov]  (Bull. 
Soc.  cliim.,  1926,  [iv],  39,  44 — 47). — Dissimilar 
alcohols  may  be  used  in  the  conditions  previously 
described  (A.,  1925,  i,  110)  for  the  synthesis  of  higher 
alcohols.  Thus  ethyl  alcohol  and  magnesium  prop- 
oxide  at  400°  give  n-amyl  alcohol  (yield  7%) ; 
replacement  of  the  magnesium  by  calcium  gives  the 
same  yield.  fsoPropyl  alcohol  and  magnesium 
propoxidc  at  375 — 380°  give  a  5%  vield  of  sec. -hexyl 
alcohol,  b.  p.  136— 13S°,  1-4193,  df  0-8215.  Ethyl 
alcohol  and  magnesium  methoxide  react  at  370 — 390°, 
but  evidence  of  the  formation  of  propyl  alcohol  was 
inconclusive.  It.  Brightman. 

Chlorohydrins  of  some  ap-unsaturated  acetone 
derivatives.  Pastereau  and  Bader  (Compt.  rend., 
1926,  182,  527 — 529). — Aqueous  hypochlorous  acid, 
when  mechanically  stirred  with  methyl  A“-propenyl 
ketone  and  acetic  acid  for  4  hrs.,  gives  a  35%  yield  of 
the  y-ch!oro-?>-kctopenlan-8-ol,  b.  p.  75 — 7S°/15  mm., 
«u  1-4548,  df  1-1254.  Similarly,  but  in  poorer  yields 
and  after  2  days’  reaction,  y-chloro-fi-ketohexan- 
S-ol,  b.  p.  94713  mm.,  nf,  1-4639,  df  1-1396,  and 
y-chloro-$-kelo-8-mcthylhcptan-8-ol,  b.  p.  61°/5  mm., 
«d  1-4690,  df  1-099,  are  obtained.  These  liquids 
possess  a  camphor-like  odour  and  darken  on  exposure 
to  light  with  liberation  of  water  and  hydrogen 
chloride.  B.  W.  Anderson. 

Aliphatic  trisuhstituted  a-glycols.  P.  Nicolle 
(Bull.  Soc.  cliim.,  1926,  [iv],  39,  55 — 67). — -Dimethyl- 
hexyl  glycol  and  diphenylhexyl  glycol  on  dehydration 
with  sulphuric  acid  yield  isopropyl  hexyl  ketone 
and  aa-diphenyloctan-p-one,  respectively.  The 
results  confirm  the  view  previously  adduced  (Tiffeneau, 
A.,  1923,  i,  788;  Levy,  A.,  1921,  i,  860;  1924,  i,  2S3) 
that  in  the  dehydration  of  glycols  molecular  trans¬ 
position  takes  place  only  when  a  phenyl  group  is 
attached  directly  to  the  carbon  of  the  secondary 
alcoholic  group.  With  a  view  to  examine  their 
hypnotic  power,  a  series  of  aaa'-trialkyl  glycols  has 
been  prepared.  All  members  of  the  series  obtained 
are  hypnotics,  the  magnitude  of  the  effect  depending 
on  the  number  and  mol.  wt.  of  the  substituent 
radicals  (cf.  Tiffeneau  and  Dorlencourt,  A.,  1923,  i, 
676).  Li  the  case  of  ethyl isobutylliexyl  glycol,  the 
two  stereoisomerides  required  by  theory  have  been 
isolated. 

The  following  glycols,  obtained  by  the  action 
of  Grignard  reagents  on  the  ethyl  ester  of  the 
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appropriate  a-hydroxy-fatty  acid,  arc  described. 
y-Ethylheptane-yS-diol,  m.  p.  45 — 46°;  pS -dimethyl- 
pentane- Py-diol,  m.  p.  59°  (from  ethyl  a-hydroxyiso- 
valerale,  b.  p.  170°/760  mm.) ;  e-methyl-y-ethylhexane- 
y5-diol,  m.  p.  76°;  ps-dimethylhexane-Py-diol,  b.  p. 
100 — 105°/20  mm.,  d  0-925;  y-ethyl-^-methylheptane- 
yS-diol,  m.  p.  75 — 76°,  and  y-methyl-8-propyloctane- 
Sz-diol,  m.  p.  59 — 60°,  are  similarly  obtained  from 
ethyl  tsobutylglycollate  {amide,  m.  p.  51 — 52°).  The 
following  glycols  are  similarly  prepared  from  ethyl 
hexvlglycollate  :  P-metliylnonane-Py-diol,  d  0-9375, 
obtained  in  two  fractions,  b.  p.  115 — 125°/21  mm., 

125 —  139°/21  mm.,  yielding  on  dehydration  isopropyl 
hexyl  ketone,  b.  p.  200 — 202°,  d°  0-843.  The  ketone 
is  also  obtained  from  hcptaldoxime,  by  conversion 
into  the  nitrile,  b.  p.  175 — 180°,  and  treating  the 
latter  with  magnesium  isopropyl  bromide.  y-Ethyl- 
decane-y8-diol,  m.  p.  45 — 46° ;  8-propylundecane-8z- 
diol,  m.  p.  57 — -58°;  z-bulyldodacane-zy-diol,  m.  p. 
73 — 74° ;  and  ax-diphenyloclane-aQ-diol,  m.  p.  102 — 
103°,  yielding  aa-diplienyloctan-P-one,  b.  p.  210 — 
220°/12  mm.,  d°  1-022  ( semicarbazone ,  m.  p.  121°), 
the  structure  of  which  is  established  by  its  oxidation 
to  benzophenone  and  heptoic  acid.  Starting  with  a- 
hydroxyoctoamide,  obtained  in  70%  of  the  theoretical 
yield  by  the  action  of  hydrogen  chloride  on  liept- 
aldehyde  cyanohydrin  in  ether,  a  further  series  of 
disubstituted  glycol  derivatives  of  licptaldehyde 
containing  dissimilar  alkyl  groups  has  been  similarly 
prepared.  The  following  are  described  :  nonan-p- 
on-y-ol,  b.  p.  125 — 130°/31  mm.,  d°  0-9513  (semi¬ 
carbazone,  m.  p.  184°),  and  decan-y-on-8-ol,  b.  p. 

126 —  131°/21  mm.,  d°  0-9349  ( semicarbazone ,  m.  p. 

121°),  both  of  which  yield  the  same  y-methyldecane- 
y8-diol,  b.  p.  126 — 142°/19  mm.  d°  0-939;  imdccan- 
8-on-z-ol,  b.  p.  134 — 136°/18  mm.,  d°  0-9243  (semi¬ 
carbazone,  decomp.  220°,  m.  p.  258 — 260°) ;  8 -methyl- 
undecane-8z-diol,  b.  p.  150°/18  mm.,  d  0-9355 ;  a- 
phcnyloctan-i-on-P-ol,  b.  p.  200°/36  mm. ;  f l-phenyl - 
nonane-Py-diol,  b.  p.  160 — 1S0°/16  mm.  z-Ethyl- 
dodecane-zy-diol  is  obtained  in  two  isomeric  forms, 
m.  p.  61°  and  49°,  according  as  propionylliexyl- 
carbinol  or  dodccan-z-on-y-ol,  b.  p.  145 — 146°/19  mm,, 
d 13  0-904  (semicarbazone,  m.  p.  270°),  respectively, 
serves  as  starting  point  (cf.  Tiffcncau  and  Levy,  A., 
1924,  i,  825).  R.  Brig  him  ax, 

Methylalkylglycerols .  R.  Die  la  by  and  G. 
Morel  (Bull.  Soc.  chirm,  1926,  [iv],  39,  220—230).— 
See  A.,  1925,  i,  773. 

Ethers  derived  from  propylene  chlorohydrin. 
A.  Dewael  (Bull.  Soc.  chirm  Belg.,  1925,  34,  343 — 
346). — A  scries  of  ethers  has  been  prepared  from 
P-chloro-n-propyl  alcohol  by  the  action  of  methyl 
sulphate  at  100°,  ethyl  and  allyl  alcohols  in  presence 
of  sulphuric  acid,  and  ?i-propyl  alcohol  with  sulphuryl 
chloride.  The  following  p-cliloro-n-propyl  ethers  are 
described :  methyl  ether,  b.  p.  98 — 99°/756  mm., 
df  0-9946,  nf,  1-40754;  ethyl  ether,  b.  p.  116— 
1177758  mm.,  df  0-9S28,  nf  1-41285;  n -propyl  ether, 
b.  p.  1390/756  mm.,  df  0-9399,  nf,  1-41912;  allyl 
ether,  b.  p.  142— 143°/762  mm.,  df  0-9683,  nf,  1-428S7. 
PP'-Dichloro-i\-j)ropyl  ether,  b.  p.  188°/762  mm., 
df  1-109,  nf,  1-44675,  results  from  the  action  of 
sulphuryl  chloride  on  Q-chloropropyl  alcohol  at  130°. 


In  this  and  some  of  the  preceding  preparations  small 
amounts  of  p-chloropropylcne,  b.  p.  below  40°  (di¬ 
bromide,  b.  p.  189 — 190°),  and  a(3-dichloropropano 
are  obtained.  G.  M.  Bennett. 

Isomerism  of  ethylene  oxides  and  comparison 
of  saturation  capacities  of  cyclic  and  acyclic 
radicals.  M.  Tiffeneau  and  J.  L£vy  (Compt.  rend., 
1926,  182,  391 — 393;  cf.  Orekhov  and  Roger,  A,, 
1925,  i,  261 ;  Orekhov  and  Tiffeneau,  ibid.,  378, 
679;  Tiffeneau,  Orekhov,  and  L4vy,  ibid.,  544). — 
Ethylene  oxides  on  distillation  undergo  isomerisation 
according  to  the  equation  : 

(I-)  g^>0  —5-  CHR'R"-CO-R"'  (II.) 

The  conclusion  is  reached  that  rupture  of  the  C-0 
linking  takes  place  from  that  carbon  atom  which  is 
attached  to  the  group  or  groups  of  highest  saturation 
capacity.  The  p-anisyl  group  has  a  higher  saturation 
capacity  than  the  phenyl  group,  and  the  phenyl 
group  greater  than  two  benzyl  radicals.  a-Plienyl-p- 
anisylethylene  oxide,  m.  p.  118 — 119°,  prepared  by  the 
action  of  benzoyl  peroxide  on  a-phenyl-fJ-anisyl- 
ethylene,  is  transformed  when  distilled  into  phenyl 
p-methoxybenzyl  ketone,  av.- Dibenzyl- p-phenylethyl- 
ene  oxide,  b.  p.  240 — 245°/30  mm.,  prepared  by  the 
action  of  benzoyl  peroxide  on  p-phenyl-aa-dibenzyl- 
ethylene,  when  distilled  at  atmospheric  pressure  yields 
ayS-triphenylbutan-3-one,  the  oxygen  linking  attached 
to  the  carbon  atom  to  which  the  phenyl  group  is 
attached  being  ruptured.  L.  E.  Hewitt. 

Halogenated  organic  oxides.  Oxidation  of 
<x-chloro-A“-lieptene  and  fi-chloro-As-octene  by 
perbenzoic  acid.  N.  Prileschajev  (Ber.,  1926, 
59,  [B],  194 — 198). — a-Chloro-A“-heptene  is  slowly 
oxidised  by  perbenzoic  acid  in  chloroform  solution 

to  a-chloroheptene  oxide,  C5H4-CH<C^^^,  b.  p.  93 — 

95°/15  mm.,  df  0-9874,  nD  1-4370,  which  is  converted 
by  calcium  carbonate  into  P-hyd roxyh epta Idehyde,  m.  p. 
98-5 — 99-5°.  Similarly,  p-chloro-^-odene,  b.  p.  84 — 
86° /50  mm.,  df  0-S923,  nf  1-4424,  obtained  by  the 
successive  action  of  phosphorus  pcntachlorido  and 
alkali  hydroxide  on  methyl  hexyl  ketone,  is  oxidised 
to  p-chloro-octene  oxide,  b.  p.  81 — S2°/21  mm.,  d\ 
0-9755,  df  0-9009,  nD  1-4359,  which,  with  aqueous 
potassium  carbonate  solution,  affords  y-hydroxyoctan- 
p-one,  b.  p.  12O—I2270O  mm.,  df  0-9299,  nf  1-4378 
(semicarbazone,  m.  p.  179-5 — 180°),  and  an  acid 
(isolated  as  the  calcium  salt)  which  has  not  been 
examined  completely.  H.  Wren. 

Resolution  of  glycerol-a-phospboric  acid.  P. 
Karrer  and  P.  Benz  (Helv.  Chim.  Acta,  1926,  9, 
23 — 25). — The  quinine  salt  of  synthetic  «7-glycerol- 
a-phosphoric  acid  (A.,  1920,  i,  807),  after  fractional 
crystallisation  from  water,  has  m.  p.  155°,  [a]D 
— 144-7°.  The  barium  salt  prepared  thence  was  optic¬ 
ally  inactive.  It  was  converted  into  the  silver  salt  and 
thence  into  the  dimethyl  ester  of  glycerol- a-phosphoric 
acid  dimethyl  ether,  which  gave  [a]D  —1-76°.  This 
rotation  is  lower  than  that  (—3-2°)  shown  by  the 
ester  prepared  from  lecithin  (following  abstract), 
indicating  that  resolution  was  incomplete. 

M.  Clark. 
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Glycerol-phosphoric  acids  from  lecithin.  P. 
Ivarrer  and  H.  Salomon  (Helv.  Chim.  Acta,  1926, 
9,  3—23;  cf.  A.,  1904,  i,  1067;  J.C.S.,  1905,  87, 
249;  1906,89,1749;  A.,  1912,  ii,  1109  ;  1917,  i,  2).— 
Hydrolysis  of  egg-lecithin  with  aqueous  barium 
hydroxide  solution  yields  a  mixture  of  the  barium 
salts  of  glycerol-a-phosphoric  acid  and  glycerol-{3- 
phosphoric  acid.  These  are  separated  by  precipit¬ 
ation  from  aqueous  solution  of  the  double  salt  of  the 
latter  with  barium  nitrate,  [C3H7O0PBa]2,Ba(NO3)2, 
which,  on  treatment  with  sulphuric  acid,  gives  the 
3-acid  and  thence  the  barium  salt.  The  a-salt,  more 
soluble  in  cold  water  than  in  hot,  is  precipitated  from 
the  filtrate  by  boiling.  Absence  of  reaction  with 
aqueous  barium  nitrate,  after  repeated  solution  and 
precipitation,  indicates  its  complete  homogeneity. 
One  hundred  parts  of  water  at  18°  take  up  only  0-8 
part  of  the  (3 -double  salt,  which  can,  therefore,  be 
employed  for  quantitative  separation  of  mixtures 
of  the  a-  and  (3-compounds,  due  correction  being 
made  for  the  small  percentage  of  double  salt  left  in 
solution.  For  accurate  determination  of  the  glycerol- 
phosphoric  acids  obtained  by  hydrolysis  of  lecithin 
with  barium  hydroxide,  these  must  be  precipitated 
with  alcohol  in  presence  of  excess  of  alkali,  thus 
preventing  partition  of  the  acids  between  the  choline 
and  barium  hydroxide  present.  The  barium  salt 
mixture  from  egg-lecithin  contains  up  to  85%  of 
the  (3-eompound.  Formation  of  the  double  salt 
from  the  (3-acid  only  was  confirmed  by  the  behaviour 
of  synthetically  prepared  specimens  of  the  two  barium 
salts. 

The  (3-acid,  its  barium  salt,  and  its  derivatives, 
as  their  structure  implies,  are  optically  inactive. 
Methylation  of  the  silver  salt  with  methyl  iodide  and 
silver  oxide  gives  the  dimethyl  ester  of  glycerol-  (3- 
phosphoric  acid  dimethyl  ether,  b.  p.  126 — 12S°/'0-8  mm. 
The  a-barium  salt,  inactive  itself,  gives  certain  losvo- 
rotatory  derivatives.  Optical  activity  of  varying 
sign  and  degree  observed  for  the  mixture  of  barium 
salts  by  previous  investigators  is  ascribed  to  admixture 
with  other  substances.  For  the  preparation  of  the 
dimethyl  ester  of  glycerol-a-phosphoric  acid  dimethyl 
ether,  b.  p.  125 — 126°/0-8  mm.,  b.  p.  110 — 112°/0-4 
mm.,  the  crude  mixture  of  barium  salts  is  treated 
with  silver  nitrate  in  aqueous  solution.  The  precipit¬ 
ate,  consisting  of  a-silver  salt  and  (3-doublc  salt  with 
barium  nitrate,  contains  only  a  trace  of  (3-silvcr  salt 
and  is  methylated  with  methyl  iodide.  Since  freedom 
of  the  product  from  inactive  (3-ester  is  uncertain, 
the  maximum  observed  specific  rotation,  —  3-2°, 
may  not  bo  that  of  the  optically  pure  compound. 
An  attempt  to  elucidate  the  configuration  of  the 
glveerol-a-phosphoric  acid  obtained  from  lecithin, 
by  fission  of  the  phosphoric  acid  from  this  dimethyl 
ester,  followed  by  conversion  into  aJ3-dimethoxy- 
propionic  acid  of  known  configuration,  was  frustrated 
by  the  unusual  stability  of  the  compound  towards 
hydrolysing  agents.  Dilute  acids  split  off  only  a 
trace  of  phosphoric  acids.  More  concentrated  acids 
and  longer  heating  effect  incomplete  removal  of 
phosphoric  acid  with  accompanying  hydrolysis  of 
the  methoxyl  groups.  The  use  of  20%  sodium  hydr¬ 
oxide  solution  is  equally  unsatisfactory.  Glycerol- 
a-phosphoric  acid  dimethyl  ether,  isolated  as  the  barium 


salt  (+H20),  was  obtained  when  the  compound  was 
heated  with  5%  hydrochloric  acid  for  24  hrs.  in  a 
sealed  tube.  The  anhydrous  salt  gave  [a];5  +3-11°. 

The  proportions  of  glycerol-a-phosphoric  acid  and 
glycerol-  (3-phosphoric  acid  present  in  the  hydrolytic 
products  from  egg-  and  ox-brain-lecithin,  and  from 
the  phosphatides  “  kephalin  ”  and  “  sphyngomyelin  ” 
(A.,  1925,  i,  1232),  occurring  with  lecithin  in  cgg-yolk, 
are  tabulated.  Both  acids  are  also  obtained  from  tho 
phosphatide  present  in  pea-meal,  but  quantitative 
determination  of  the  (3-acid  present  is  untrustworthy. 

M.  Clark. 


hsoOleic  acid  and  other  acids  obtained  by 
distilling-  i-hydroxystearic  acid.  V.  Vesely  and 
H.  Majtl  (Bull.  Soc.  chim.,  1926,  [iv],  39,  230 — 
24S). — See  this  vol.,  47. 

Preparation  of  triacetin.  S.  Kawai. — See  this 
vol.,  281. 

Preparation  of  trichloropyruvic  acid.  S. 
Skraup  and  F.  Wolfsohlag. — See  B.,  1926,  216. 


Ethyl  (3-bydroxybutyrate.  A.  Deavael  (Bull. 
Soc.  chim.  Belg.,  1925,  34,  341 — 342). — (3-Hydroxy- 
butyronitrile  (cf.  A.,  1925,  i,  14)  is  converted  by  ethyl 
alcohol  and  hydrogen  chloride  into  ethyl  (3-hydroxy- 
butyrate,  b.  p.  184 — 185°/755  mm.,  df  T017,  n “ 
T4182.  This  agrees  with  the  description  of  Tischt- 
schenko  (A.,  1907,  i,  182),  but  the  preparation  of 
Curtius  and  Muller  (A.,  1904,  i,  481),  b.  p.  170°,  was 
probably  the  a-isomeride.  G.  M.  Bennett. 

Stereochemical  studies.  XI.  Reaction  dis¬ 
tances  of  anions.  B.  Holmberg  (Ber.,  1926,  59, 
[B],  125 — 134). — To  explain  reactions  involving  a 
double  exchange  for  the  first  phase  of  which  dissoci¬ 
ation  into  radicals  or  ions  appears  impossible,  the 
author  introduces  the  conception  that  the  components 
of  the  individual  molecules,  at  any  rate  at  the  moment 
of  reaction,  are  separated  by  different  intramolecular 
distances,  termed  “  reaction  distances.”  The  follow¬ 
ing  scheme  is  thus  evolved  : 

A — X  A — X 

Y - B  Y - B 

(I-) 

A — X  A—X  A  X 

\  — >  /  \  — M  + 

Y - B  Y - B  Y  B 

(ii.)  (in.) 

If  the  change  follows  the  bimolecular  law,  tho  inter¬ 

mediate  phases  are  passed  with  unmeasurable 
rapidity  and  there  is  no  possibility  of  isolating  or 
detecting  intermediate  products :  the  form ul;e  I, 
II,  and  III  represent  merely  arbitrary  phases  of  a 
continuous  process.  A  possibility  of  estimating 
reaction  distances  in  certain  cases  appears  to  exist, 
since  the  addition  of  a  molecule  A2  with  irans- iso¬ 
merisation  at  a  double  carbon  linking  is  held  to  indic¬ 
ate  that  the  reaction  distance,  A  < — >■  A  is  greater 
than  that  of  G  < — ->  G,  thus  : 


U\  /V 

cXd 

a /  b 


-> 


/  b 

A-G 


a /  'b 


a,\  /b 

,-c 


b—G—A 
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Similar  ideas  are  developed  for  the  action  of  a  base 
on  a  kalogenated  unsaturated  ester  or  for  the  conver¬ 
sion  of  a  chlorohydrin  into  an  ethylene  oxide.  When 
a  compound  CabcX  with  an  asymmetric  carbon  atom 
reacts  with  a  compound  BY  in  which  the  reaction 
distance,  B  ■< — >-  Y,  is  greater  than  0  < — >-  X,  the 
change  proceeds  according  to  the  scheme  : 

a  a 

b—C—X  b—6—X  a 

/X- y-\-t>+Bx 

c  c  c 

and  is  therefore  accompanied  by  a  Walden  inversion. 
Since  the  reactions  between  bases  and  unsaturated 
halogcnatcd  esters  or  chlorohydrins  frequently  pro¬ 
ceed  very  readily,  it  appears  that  they,  or  possibly 
quite  generally  electrolytes  or  hctcropolar  compounds, 
have  great  reaction  distances,  and  this  must  be  true 
also  for  the  ions.  In  general,  therefore,  sterie 

inversion  is  to  be  expected  when  a  bimolecular 

reaction  occurs  between  an  anion  and  a  system  con¬ 
taining  an  asymmetric  carbon  atom.  An  example 
of  the  replacement  of  halogen  by  hydroxyl  cannot  be 
given,  but  many  examples  are  found  in  the  author’s 
work  on  the  conversion  of  halogcnosuccinic  esters 
into  thiol-  and  xantho-succinic  esters  (A.,  1910,  i, 
307 ;  1917,  i,  115).  The  previous  observations  have 
been  made  exclusively  in  aqueous  solution,  but  they 
are  now  extended  to  both  aqueous  and  absolute 
alcoholic  solutions,  whereby  it  is  shown  that  active 
ethyl  bromosuccinate  invariably  yields  a  strongly 
active  ethyl  xanthosuccinate  of  oppositive  configur¬ 
ation  and  direction  of  rotation. 

A  further  example  is  found  in  the  racemisation 
of  the  active  bromo-  or  iodo-succinic  acids  in  the 
presence  of  the  corresponding  halide  salts  (A.,  1913,  i, 
824;  1914,  i,  139;  1917,  i,  115;  1918,  i,  523).  Ex¬ 
perimental  evidence  in  favour  of  the  scheme  advanced 
previously  in  explanation  of  the  change, 
C0,H-CHBr'-CH2-C02H+ Br" = 

C02H-CHBr"-CH2-C02H+Br', 
is  afforded  by  the  observation  that  d(  —  )-bromo- 
succinic  acid  is  converted  by  chlorides  into 
chlorosuccinic  acid.  Previous  failures  are  ascribed 
to  the  intermediate  conversion  of  the  acid  into  the 
lactone.  The  conversion  of  d(— )-bromosuccinamic 
acid  into  Z(-f-)-chlorosuccinamic  acid  is  also  realisable, 
but  the  isolation  of  the  latter  acid  has  not  been  effected 
owing  to, 'the  non-uniformity  of  the  product  due  to 
partial  hydrolysis  of  the  amido -group  during  the 
reaction.  H.  Wren. 

Tartaric  acids.  L.  Longchambon  (Compt. 
rend.,  1926,  182,  473 — 474). — ?H&soTartaric  acid 
crystallises  from  water  as  the  triclinic  monohydrate, 
m.  p.  above  120°,  d  1-668,  a  :  b  :  c=0-6424  :  1  :  0-7925, 
and  from  water  above  50°,  or  from  sulphuric  acid 
solution,  in  the  anhydrous  orthorhombic  form,  m.  p. 
159—160°,  d  1-737,  a  :  b  :  c=0-9467;:  1  :  1-2265. 
d -Tartaric  acid  monohydrate,  orthorhombic,  d  1-582, 
o:6:  c— 0-4716  :  1  :  0-5304,  is  obtained  by  crystal¬ 
lisation  of  the  acid  below  —5°,  or  by  crystallisation 
at  0°,  and  inoculating  the  solution  with  a  trace  of  the 
hydrate,  or  by  inoculation  at  0°  with  the  isomorphous 


lithium  hydrogen  tartrate  monohydrate.  d-Tartaric 
acid  monohydrate  is  readily  dehydrated  at  the 
ordinary  temperature,  and  is  dextrorotatory. 

L.  F.  Hewitt. 

Producing  methylals.  C.  B.  Carter. — See  B., 
1926,  217. 

Preparation  of  dibromoacetal  by  direct 
bromination  of  paracetaldebyde.  R.  Dworzak 
(Monatsh.,  1925,  46,  253 — 259;  cf.  Freundler  and 
Ledru,  A.,  1905,  i,  326;  Spatk,  Monatsh.,  1915,  36, 
4). — By  the  action  of  bromine  (2  mols.)  on  paracet- 
aldehyde  below  0°  a  40%  yield  of  the  dibromoacetal, 
CHBr2-CH(OEt)2,  b.  p.  96 — 96-5°/10  mm.,  is  obtained, 
together  with  tetrabromobutaldekyde.  With  3  mols. 
of  bromine,  there  is  also  formed  an  impure  tribromo- 
acetal,  b.  p.  120-5 — 122-5°/10  mm.  C.  Hollins. 

Effect  of  beat  on  chloral  hydrate.  J.  D. 
Mounfield  and  J.  K.  Wood  (J.C.S.,  1926,  498 — 
499). — The  absence  of  a  break  in  the  vapour-pressure 
curve  of  chloral  hydrate  at  32°  indicates  that  the 
change  in  density  observed  at  this  temperature  is  due 
to  the  commencement  of  dissociation,  and  not  to  the 
existence  of  two  modifications  (cf.,  A.,  1908,  i,  501). 

H.  E.  F.  Notton. 

Conversion  of  ligneous  plant  substances  into 
coal.  III.  Formation  of  sugars  as  an  inter¬ 
mediate  phase  of  the  production  of  coal.  C.  G. 
Schwalbe  and  R.  SciiErr. — See  B.,  1926,  145. 

Preparation  of  t-arabinose  from  mesquite 
gum.  E.  Anderson  and  L.  Sands. — See  B., 
1926,  169. 

Sugars  obtained  from  gein.  H.  Herissey  and 
J.  Cheymol  (Bull.  Soc.  Chim.  biol.,  1926,  8,  50 — 55). 
—See  A.,  1925,  i,  1383. 

Structure  of  normal  monosaccharides.  IV. 
Glucose.  E.  L.  Hirst  (J.C.S.,  1926,  350—357).— 
Oxidation  of  tetramethylglucose  yields,  first,  tetra- 
methylgluconic  acid  and  then,  usually,  d-dimethoxy- 
succinic  and  oxalic  acids.  Under  special  conditions 
(rapid  oxidation  with  nitric  acid  of  d  1-42),  however, 
the  product  contains  40%  of  xylotrimethoxyglutaric 
acid,  isolated  as  the  crystalline  diamide.  As  in  the 
case  of  xylose  (ibid.,  1923,  123,  1352),  the  formation 
of  the  latter  substance  indicates  that  tetramethyl¬ 
glucose,  and  consequently  other  normal  dextrose 
derivatives,  possess  the  amylene-oxide  structure. 

H.  E.  F.  Notton. 

Atmospheric  oxidation.  I.  Oxidation  of 
dextrose  and  related  substances  in  the  presence 
of  sodium  ferropyrophosphate.  H.  A.  Spoehr 
and  J.  H.  C.  Smith  (J.  Amer.  Ckem.  Soc.,  1926,  48, 
236 — 248;  cf.  A.,  1924,  i,  S36). — Sodium  ferropyro¬ 
phosphate  is  rapidly  oxidised  to  ferripyrophosphate 
when  shaken  with  air,  in  aqueous  solution.  Neither 
of  these  compounds  could  be  isolated  in  crystalline 
form.  The  solution  contains  no  iron  ions,  but  the 
iron  is  present  as  part  of  a  complex  ion  which  passes 
through  a  semipermeable  membrane,  indicating  that 
its  catalysis  of  the  oxidation  of  carbohydrates  is  not 
a  case  of  surface  catalysis.  Measurement  of  the 
E.M.F.  of  a  cell  consisting  of  a  platinum  electrode 
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immersed  in  a  solution  of  the  partly-oxidised  catalyst, 
connected,  through  0-lAT-potassium  chloride  solution, 
to  a  standard  calomel  electrode,  indicated  that  the 
catalyst  is  electronically  reversible  in  the  sense 
FcP207"  FeP207'+e,  confirming  Rosenheim’s 

structure  for  similar  complex  pyrophosphates  (A., 
1915,  ii,  403).  The  initial,  relatively  low  rate  of 
formation  of  carbon  dioxide  in  the  oxidation  of 
dextrose  in  presence  of  the  pyrophosphate  catalyst 
(A.,  1924,  i,  836)  is  probably  due  to  the  formation, 
during  the  early  stages  of  the  reaction,  of  inter¬ 
mediate  products  which  subsequently  lose  carbon 
dioxide,  as  the  corresponding  induction  period  for 
/-gluconic  and  Z-arabonic  acids  is  much  shorter, 
indicating  that  in  the  case  of  dextrose  the  aldehydic 
group  is  first  attacked.  Whilst  carbohydrates  are 
oxidised  whether  the  ferro-  or  ferri-pyrophosphate  is 
originally  present,  formic  acid  is  not  oxidised  in 
presence  of  the  oxidised  catalyst  only,  so  that  the 
catalytic  oxidation  takes  place  only  with  such 
compounds  as  can  reduce  the  ferripyrophosphate. 
The  reduction  of  the  ferripyrophosphate  by  dextrose 
is  preceded  by  an  induction  period  which  is  decreased 
by  increased  concentration  of  the  carbohydrate  or  of 
sodium  pyrophosphate,  indicating  that  it  is  due  to  a 
change  in  the  structure  of  the  dextrose  molecule,  and 
probably  connected  with  the  formation  of  cZ-fructose. 
The  latter  reduces  ferripyrophosphate  about  20  times 
as  rapidly  as  docs  dextrose,  which  in  turn  acts  about 
25  times  as  fast  as  mannitol.  Potassium  cyanide  in  a 
concentration  of  0-0025.3/  increases  the  rate  of 
oxidation  of  dextrose  in  these  mixtures,  the  colour  of 
which  changes  at  the  same  time  from  bluish-green  to 
orange.  Neither  platinum  (gauze)  nor  insulin  affects 
the  rate  of  oxidation.  F.  G.  Willson. 

Synthesis  and  properties  of  y-chlorodiacetone- 
glucose  [y-chloroglucose  diisopropylidene  ether], 
J.  B.  Allison  and  R.  M.  Hixon  (J.  Amer.  Chem.  Soc., 
1926,  48,  406 — 410). — Phosphorus  pentachloride  (4  g.) 
is  added  to  light  petroleum,  b.  p.  60 — 70°  (150  c.c.), 
and  anhydrous  sodium  carbonate.  When  the  latter 
has  ceased  to  react  with  the  phosphorus  pentachloride, 
dry  diisopropylidene  ether  (4  g.)  is  added  and  the 
mixture  stirred  until  reaction  is  complete,  whereby 
y-chloroglucose  diisopropylidene  ether,  b.  p.  127°/0-5 — 
0-005  mm.,  is  obtained  in  25%  yield.  It  is  unaffected 
by  boiling  OA-sodium  hydroxide,  but  is  hydrolysed  by 
boiling,  concentrated,  methyl-alcoholic  sodium  meth- 
oxide  with  formation  of  glucose  diisopropylidene 
ether.  Treatment  of  glucose  diisopropylidene  ether 
or  its  sodium  salt  w-ith  thionyl  chloride  in  anhydrous 
light  petroleum  affords  the  corresponding  sulphite. 
When  the  reaction  with  thionyl  chloride  is  carried  out 
at  the  b.  p.  of  the  solvent,  a  small  proportion  of  the 
liquid  sulplionale  is  also  obtained.  Glucose  difso- 
propylidcne  ether  toluenesulphonate  does  not  react 
with  magnesium  phenyl  bromide  in  ether.  In  boiling 
toluene,  ji-phenyltolylsulphone  is  obtained,  this 
behaviour  being  characteristic  of  “  aryl  ”  compounds 
(cf.  Gilman  and  Beaber,  A.,  1925,  i,  803,  1057)  and 
substantiating  other  reactions  which  indicate  negative 
properties  for  the  third  carbon  atom  in  glucose 
diisopropylidene  ether.  The  by-products  of  the  action 
of  phosphorus  chlorides  on  glucose  diisopropylidene 


ether  are  phosphoric  esters  (readily  hydrolysed)  and 
probably  a  phosphinic  acid  (cf.  Boyd  and  Smith,  A., 
1924,  i,  1121),  the  latter  predominating  w-hen  phos¬ 
phorus  trichloride  is  used.  F.  G.  Willson. 

Occurrence  of  crystallised  laevulose.  E.  O. 
von  Lippmann  (Ber.,  1926,  59,  [13],  34S — 349). — 
Crystals  of  laevulose  embedded  in  a  gelatinous  medium 
were  observed  on  some  half-ripe  tomatoes  which  had 
been  exposed  to  a  sudden  frost  after  an  unusually 
warm  autumn.  The  gelatinous  medium  possibly 
consists  of  laevulose  anhydrides.  H.  Wren. 

Synthesis  of  gentiobiose.  B.  Helferich,  K. 
Baijerlein,  and  F.  Wiegand  (Annalen,  1926,  447, 
27 — 37). — When  treated  w-ith  methyl-alcoholic  sodium 
mcthoxidc,  fluorotctra-acetylglucose  (cf.  Brauns,  A., 
1923,  i.  441)  affords  d-glucosyl  fluoride,  decomp.  118 — 
125°,  [a] if  -{-96-70  in  water.  This  yields  a  tetra- 
benzoyl  derivative,  m.  p.  110 — 112°,  [a]]]  +110-0°  in 
pyridine,  and  is  converted,  on  treatment  with  aqueous 
barium  phenoxide,  into  (3-phenolglucoside,  together 
w-ith  a  syrup,  probably  the  a-isomeride.  The  action 
of  triphenylmethyl  chloride  in  pyridine  yields  £-Zn- 
phenylmethylglucosyl  fluoride,  in.  p.  140°  (decomp.) 
after  softening  at  135°,  [a]]]  +58-4°  in  pyridine.  The 
latter  yields  a  triacetate,  m.  p.  147 — 148°,  [a]“  +119-6°, 
and  a  tribenzoate,  amorphous,  m.  p.  about  95°  after 
softening,  [a]]]  +75-1°  in  pyridine,  which,  when 
treated  w-ith  hydrogen  chloride  in  chloroform,  yields 
$yz-lribenzoylglucosyl  fluoride,  complete  separation  of 
which  from  the  accompanying  triphenylmethyl 
derivatives  was  not  effected.  Condensation  of  the 
above  pye-tribenzoylglucosyl  fluoride  in  carbon  tetra¬ 
chloride  solution  w-ith  acetobromoglucose  and  silver 
oxide  yields  6-(telra-acelyl-$-glucosido)-2  :  3  :  5 -tri- 
benzoylglucosyl  fluoride,  m.  p.  195 — 196°,  [a]]]  +15°  in 
chloroform,  and  this,  w-hen  treated  with  methyl- 
alcoholic  ammonia,  yields  gentiobiosyl fluoride,  decomp. 
215 — 220°  after  softening  from  about  180°,  [a];? 
+  33-47°  in  w-ater  (hepla-acetale,  m.  p.  162 — 163°). 
When  boiled  in  aqueous  solution  with  calcium 
carbonate,  the  fluoride  affords  gentiobiose,  identified 
by  conversion  into  the  octa-acetate,  m.  p.  189 — 191° 
(cf.  Zcmplen,  A.,  1913,  i,  707),  and  the  osazone,  m.  p, 
170 — 173°  (cf.  Haw-orth  and  Wylam,  J.C.S.,  1923, 
123,  3123).  F.  G.  Willson. 

Synthesis  of  a  disaccharide-glucoside.  II. 
B.  Helferich,  W.  Klein,  and  W.  Schafer  (Annalen, 
1926,  447,  19 — 26;  cf.  A.,  1925,  i,  9). — Treatment 
of  the  triphenylmethyltriacetyl-a-mcthylglucoside, 
previously  described,  w-ith  4  mols.  of  phosphorus 
pentabromide  at  100°  affords  acetyldibromoglucose, 
m.  p.  172°,  [ocJtJ  +189-1°  (cf.  Wrede,  A.,  1922,  i, 
226;  Karrer  and  Smirnoff,  ibid.,  228).  When  the 
proportion  of  phosphorus  pentabromide  is  limited 
to  1  mol.,  triphenylmethyl  bromide  and  triacetyl-  a- 
melhylglucosidc-6-bro?nohydrin  are  obtained.  Separ¬ 
ation  is  effected  by  treatment  in  the  cold  with  methyl- 
alcoholic  ammonia,  removal  of  excess  of  the  latter 
under  reduced  pressure,  and  extraction  w-ith  water, 
when  triphenylmethyl  methyl  ether  remains  undis¬ 
solved,  and  a-methyfglucoside-6-bromohydrin,  derived 
by  hydrolysis  of  the  above  acetyl  derivative,  passes 
into  solution.  On  evaporation  of  the  aqueous 
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solution  under  reduced  pressure,  and  treatment  of 
the  syrupy  residue  with  benzoyl  chloride  in  pyridine, 
tribenzoyl-ci-methylglucoside-G-bromohydrin,  in.  p.  122°, 
[«]g  +90-9°  in  pyridine,  is  obtained.  The  latter  can 
also  be  obtained  similarly  from  the  corresponding 
triphenylmetliyltribenzoyl-a-metliylglucoside,  and  by 
the  action  of  1  mol.  of  phosphorus  pentabromide  in 
carbon  tetrachloride  solution  on  2:3:  5-tribenzoyl- 
a-methylglucoside,  the  mild  conditions  of  this  last 
procedure  excluding  the  probability  of  isomerisation. 
Reduction  of  the  tribenzoylbromohydrin  with  zinc 
dust  and  acetic  acid  in  presence  of  a  trace  of  platinum 
chloride  (cf.  Bergmann,  A.,  1921,  i,  648)  affords  tri- 
beJizoyl-a-melhyl-d-iHorlia/nnoside,  m.  p.  139 — 140°, 
[a]i>  -|- 106-7°  in  pyridine.  Treatment  of  the  latter 
with  methyl-alcoholic  ammonia  yields  a-rnelhyl-d-mo- 
rhamnoside,  m.  p.  98 — 99°,  b.  p.  162°/1  mm.,  from 
which,  on  hydrolysis  with  10%  hydrochloric  acid, 
d-fisorhamnose,  [a]$  +29-2°  in  water  (cf.  Fischer  and 
Zach,  A.,  1913,  i,  164),  is  obtained.  These  reactions 
fix  the  constitution  of  the  new  methyl-d-glucose  (A., 
1925,  i,  9)  as  a  ^-derivative. 

2  :  3  :  5-Tribenzoyl-a-methyl-d-glucoside  has  m.  p. 
143°,  and  the  6-(tetra-acetyl-fi-glucosido)-tribenzoyl- 
a-metliyl-d-glucoside  obtained  from  it  by  condensation 
with  acetobromoglucose  has  m.  p.  173°,  [a]»  +53-2° 
in  pyridine.  The  a-methylgentiobioside  obtained 
from  the  latter  on  hydrolysis  has  [a]]f  +58-5°  and 
+65-5°,  for  the  alcoholate  and  dried  substance, 
respectively,  in  water.  On  treatment  with  cold 
acetic  anhydride  in  pyridine,  it  yields  a  hepta-acetate, 
m.  p.  96°  after  softening  at  93°,  [a]f)  +64-5°  in  chloro¬ 
form.  .  F.  G.  Willson. 

Molecular  weight  of  soluble  starch.  A.  Pictet 
(Helv.  Chim.  Acta,  1926,  9,  33—37 ;  cf.  A.,  1924,  i, 
1288;  this  vol.,  52). — An  attempt  has  been  made  to 
arrive  at  the  mol.  wt.  of  “  soluble  starch  ”  by  extra¬ 
polation  of  the  straight-line  graph  obtained  by 
plotting  the  molecular  rotatory  powers  of  the  di-,  tri-, 
tetra-,  and  hexa-hexosan  depolymerisation  products  of 
potato  starch  against  their  “  coefficients  of  poly¬ 
merisation  ”  or  number  of  constituent  molecules  of 
hypothetical  monohexosan  (C6H10O5).  The  literature 
dealing  with  the  specific  rotatory  power  of  soluble 
starch  gives,  over  a  range  of  values  tying  between 
+  186°  and  +202°,  a  large  proportion  of  observations 
in  the  neighbourhood  of  189°.  This  value  may  be 
taken  as  corresponding  with  the  simplest  and  pre¬ 
dominating  member  of  a  series  of  starch  depoly¬ 
merisation  products,  occurring  simultaneously  in  the 
mixture  known  as  “  soluble  starch.”  The  extra¬ 
polated  curve  shows  for  (CeH10O5)18,  mol.  wt.  2916, 
a  molecular  rotatory  power  56U0  and  thence  a  specific 
rotatory  power  +192°.  The  formula  mol.  wt.— 
32,724/(317-1-62  [«]D),  deduced  from  thedi-  and  tri- 
hexosan  figures,  gives  2975  for  the  specific  rotatory 
power  +189°.  This  continued  relationship  between 
mol.  wt.  and  molecular  rotatory  power  suggests  that, 
by  analogy  with  the  simpler  hexosans,  the  atoms  in 
the  compound  are  bound  chemically  by  their  ordinary 
valencies.  For  values  greater  than  +192°,  the 
mathematical  formula  fails  as  the  denominator 
becomes  negative  in  sign.  Thus  it  seems  probable  that 
“  soluble  starch  ”  contains,  besides  the  liexosau, 


(C6Hi0O5)18,  not  higher  members  of  the  hexosan 
series,  but  other  more  complicated  depolymerisation 
products  represented  by  associated  molecules 
resembling  those  of  starch  itself.  M.  Clark. 

X-Ray  investigation  of  cellulose  and  lichenin. 
E.  Ott  (Helv.  Chim.  Acta,  1926,  9,  31—32;  cf.  A., 
1923,  i,  541,  1182;  1925,  i,  371). — Cellulose  hydrate, 
obtained  by  reprecipitation  of  cellulose  from  phos¬ 
phoric  acid,  oxycellulose,  obtained  from  viscose  by 
the  action  of  potassium  permanganate  (completely 
soluble  in  10%  alkali,  copper  value  3,  acid  value  0-46), 
and  hydrocellulose,  obtained  from  viscose  by  the 
action  of  sodium  amalgam  (completely  soluble  in  10% 
alkali),  give  Rontgen  diagrams,  identical  with  that  of 
lichenin,  showing  that  the  crystalline  constituents 
of  these  substances  are  identical.  The  conversion  of 
cellulose  into  reserve-cellulose  (lichenin)  is  regarded  as 
change  of  modification  only.  The  variety  of  chemical 
agents  bringing  about  a  common  result  makes  chemical 
change  improbable.  M.  Clark. 

Lignin.  W.  Kuster  and  E.  Schnitzler. — See  B., 
1926,  151. 

Lignin.  I.  Spruce  lignin.  A.  Friedrich  and 
J.  Diwald. — See  B.,  1926,  151. 

yy'y"-Triaminotripropylamine  and  its  com¬ 
plex  compounds  with  nickel.  F.  G.  Mann 
and  (Sir)  W.  J.  Pope  (J.C.S.,  1926,  489—493).— 
Phthal-y-bromopropylimide  is  converted  by  ammonia 
into  yy  y"-triphthalimidotriprop)lflamine  hydrobromide, 
(CgHjOoiNEHyCHyCHotytyHBr,  m.  p.'  243—244°, 
which  crystallises  with  1  mol.  of  acetic  acid.  Tri- 
phlhalirnidolripropylamine  has  m.  p.  150 — 151°. 
Hydrolysis  wields  yy'y'-lriam inotripropyla mine  tetra- 
hydrochloride,  N(CH2-CH,-CH2-NH2)3,4HCl,0-5H2O, 
m.  p.  227 — 229°  with  foaming.  The  new  base  forms 
tetra-aoidic  salts  only,  of  which  the  chloroplatinate, 
CqH24N4,4HCl,2PtCl4,3H,0,  m.  p.  257—258° 
(decomp.),  chloroaurale,  C9H24N4,4HCl,4AuCl3,3H20, 
m.  p.  191 — 192°  (decomp.),  and  pier  ale, 
C9HmN4,4C6H407N3,H20, 

m.  p.  222°  after  softening  at  190°,  are  described. 
Tribenzamidotripropylamina  has  m.  p.  129 — 131°. 
The  complex  ion  (Nitrpn)  [trpn=N(C3HG-NH2)3]  is 
much  less  stable  and  less  electropositive  than  the 
corresponding  ethyl  complex  ion  (see  following 
abstract).  The  following  triaminotripropylamine- 
nickelous  salts  are  described :  the  thiocyanate, 
[Ni  trpn](SCN)2,  m.  p.  260 — 261°  (dccomp.);  iodide, 
[Ni  trpn]I„,l-5H,0 ;  hydroxyiodide, 

[Ni  trpn]I(OH),2H20, 
and  its  compound  with  potassium  iodide, 

2[Ni  t rp n ]  1  ( O H )  ,K 1 . 2 H2 O . 

No  co-ordinated  complex  compounds  of  the  tctramine 
with  nickel  or  platinum  in  w-hich  the  metal  showed 
a  co-ordination  number  of  six  could  be  isolated. 

H.  E.  F.  Norton. 

Complex  salts  of  3p,3"-triaminotrietliylamine 
with  nickel  and  palladium.  F.  G.  Mann  and 
(Sir)  W.  J.  Pope  (J.C.S.,  1926, 482-4S9 ;  cf.  this  vol., 
53). — Complex  salts  of  fifity'-triaminotriethylamine 
(=tren)  with  bivalent  nickel,  of  the  types  [Ni  tren]S04 
and  [Ni2  tren3][4,  in  which  the  nickel  shows  co- 
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ordination  numbers  of  four  and  six,  respectively, 
have  been  prepared.  Although,  for  obvious  steric 
reasons,  the  sulphate  might  be  expected  to  possess 
the  double  formula,  [Ni2  trcn2](S04)2,  mol.  wt.  and 
conductivity  determinations  show  that  the  uni- 
molecular  formula  is  correct.  All  attempts  to  resolve 
tristriaminotriethylaminebisnickelous  iodide  were 
unsuccessful.  Bivalent  palladium  yields  salts  of  the 
complex  ion  [Pdtren]".  The  following  compounds 
are  described :  (I)  Triaminotriethylaminenickelous 

salts  :  the  thiocyanate,  [Ni  tren](SCN)2,  m.  p.  285° 
(decomp.),  after  darkening  at  260°;  the  platinic 
tetrachloride  dithiocyanate,  [Ni  tren]PtCl4(SCN)2,  m.  p. 
above  280°,  shrinking  at  211 — 213°;  the  sulphate, 
[Ni  trenjSO.,,  m.  p.  above  300°,  also  the  dihydrate  and 
heplahydrate ;  and  the  d-a-broniocaniphor---sulphonate, 
m.  p.  263 — 266°,  which  forms  a  diliydrate,  probably 
[Nitren(H2O)2](C10H14O4BrS)2.  (II)  Tristriamino- 
triethylaminebisnickelous  salts  :  the  iodide, 

[Ni„  tren3]I4,3J-H20, 

also  with  2H20,  m.  p.  (anhydrous)  307 — 309° 
(decomp.);  the  bromide,  [Nij  tren3]Br4,  m.  p.  above 
290°;  the  d-tx-bromocamphor-n-sulphonate,  m.  p. 
183 — 185°,  after  shrinking  at  180°;  the  picrate, 
[Ni2  tren3](C6H407N3)4,3H20,  m.  p.  205 — 206°  (de¬ 
comp.)  ;  and  the  d-camphor-fi-sidphonate,  m.  p.  233 — 
235°,  after  shrinking  at  230°.  (Ill)  Triaminotrielhyl- 
aminepalladous  iodide,  [Pd  tren]I2,  m.  p.  224 — 226°, 
darkening  at  220°,  and  the  palladochl-oride, 

[Pd  tren]PdCl6,H20. 

Hr  E.  F.  Notton. 

Resolution  of  di-alanine  and  formation  of 
trans-2 : 5-dimethylpiperazine.  F.  B.  Kipping 
and  (Sir)  W.  J.  Pope  (J.C.S.,  1926,  494-497).— dl- 
Alanine  is  conveniently  resolved  by  condensing  its 
ethyl  ester  noth  d-hydr,oxymcthylenecamphor,  when 
d-methylenecamphor-l-alanine  ethyl  ester,  m.  p.  108 — 
109°,  [a]fjg  gr«n+256°,  can  readily  be  separated 
from  the  product.  Hydrolysis  with  hydrochloric 
acid  gives  Z-alanine  hydrochloride,  [a]iig  green 
—  12-2°.  I- Alanine  ethyl  ester  passes  on  keeping 
into  i-lactimide  (l-cis- 2  :  5-dimethyl-3  :  6-diketopiper- 
azine;  cf.  Fischer,  A.,  1906,  i,  145).  Reduction  of 
the  latter  yields,  however,  trans-2 : 5-dimethyl¬ 
piperazine  (J.C.S.,  1914,  105,  219),  instead  of  the 
■expected  cis-compound,  and  it  is  concluded  that  the 
lactimide  must  undergo  enolisation  during  the  reac¬ 
tion.  H.  E.  F.  Notton. 

Enzymic  fission  of  dipeptides.  I.  H.  von 
Euler  and  K.  Josephson  (Ber.,  1926,  59,  [B],  226 — 
233). — Active  preparations  of  erepsin  are  obtained 
by  extracting  the  lining  of  the  small  intestine  of  the 
pig  with  glycerol  and  precipitation  of  the  extract 
by  alcohol ;  dialysis  of  the  glycerol  extract  is  accom¬ 
panied  by  great  loss  in  activity.  The  hydrolytic 
action  of  the  enzyme  preparations  towards  glycyl- 
glycine  has  been  investigated,  the  activity  being 
calculated  by  the  expression,  Gl.f.—klg.  of  enzyme  pre¬ 
paration,  in  which  k  is  the  constant  for  the  unimole- 
cular  change.  The  course  of  the  change  is  followed  by 
Sorensen’s  “  formol  ”  titration  method.  Other  factors 
being  constant,  a  proportionality  exists  between  the 
■quantity  of  enzyme  and  the  constant  for  a  reaction 
of  the  first  order.  The  optimal  hydrogen-ion  con¬ 


centration  is  pH  8-0,  in  good  agreement  with  the 
observations  of  Dernby  (A.,  1917,  i,  234).  The  reac¬ 
tion  constant  diminishes  when  the  concentration  of 
glycylglycine  exceeds  about  0-05iV.  H.  Wren. 

Inorganic  magnesyl  compounds.  Q.  Mingoia 
(Gazzetta,  1925,  55,  713 — 721). — When  pure,  dry 
hydrogen  sulphide  is  passed  into  an  ethereal  solution 
of  magnesium  ethyl  bromide,  magnesium  bromohydro- 
sulphide  is  formed.  This  is  proved,  not  only  by 
measuring  the  volume  of  evolved  ethane,  but  also 
by  the  preparation  of  the  additive  compound  with 
quinoline,  C18H15N2MgBrS  (cf.  Oddo,  A.,  1904,  i, 
920;  1907,  i,  549).  The  new  magnesium  compound 
is  successfully  employed  in  the  preparation  of  the 
following  compounds  :  dibenzoyl  disulphide  from 
benzoyl  chloride;  thioaeetic  anhydride  from  acetyl 
chloride;  monoethyl  thiocarbonate,  OEt-CO-SH, 
from  ethyl  chloroformate ;  ethyl  mercaptan  from  ethyl 
iodide ;  trithioacetaldehyde,  (CHMeS)3,  and  the 
quinoline  derivative,  CjoHj^ONjMgBr,  from  acetalde¬ 
hyde  ;  thi  o  iso  valeraldehyd  e  from  isovaleraldehyde. 

W.  E.  Ellis. 

Organo-lead  compounds.  R.  Danzer  (Monatsh., 
1925,  46,  241 — 244). — The  organo-lead  compounds, 
obtained  by  the  action  of  magnesium  ?i-butyl 
chloride  on  lead  chloride,  are  brominated  in  ether  at 
■ — 75°  to  —85°,  and  converted  by  treatment  with 
excess  of  magnesium  n-butyl  chloride  into  lead  tetra- 
n -butyl,  b.  p.  156°/10  mm.  By  addition  of  more 
bromine  to  the  brominated  solution  or  to  lead  tetra- 
w-butyl,  there  is  formed  lead  di-n-butyl  dibromide. 
Lead  n-bulyltriisobutyl ,  b.  p.  145 — 146°/10  mm., 
is  prepared  from  magnesium  w -butyl  chloride  and 
lead  triisobutyl  bromide.  C.  Hollins. 

cycIoHexanespirocyclohexane.  W.  S.  G.  P. 
Norris  (J.C.S.,  1926,  245 — 253). — cycloid  exane- 

spirocycloAea'CW/e,  the  first  known  spiran  hydrocarbon, 
is  a  liquid  of  geranium-like  odour.  It  is  stable 
towards  oxidising  agents  and  bromine,  and  its  mole¬ 
cular  refraction  and  dispersion,  and  that  of  cyclo- 
hcxanesplxocyclohexan-Z-one,  do  not  show  the 
exaltation  characteristic  of  strained  rings  (cf.  Kon, 
ibid.,  1922,  121,  515).  cycloHc.ranespiroeyclo^ea;cme- 
3  :  5-dione  (Norris  and  Thorpe,  ibid.,  1921,  119,  1199) 
gives,  on  hydrolysis  with  barium  hydroxide,  cyclo- 
hexane-l -acetone-1 -acetic  acid,  m.  p.  67°  ( seniicarbazone , 
m.  p.  183-5°,  decomp.).  The  diketone  is  converted 
by  phosphorus  trichloride  in  chloroform  solution  into 
cyc\ohexanespv:o-5-chloro-l\i-cyc\ohexen-Z-ona,  b.  p. 
167730  mm.,  160°/17  mm.,  157°/12  mm.,  m.  p.  47° 
( semicarbazone ,  m.  p.  219°).  The  ehloroketone  is 
reduced  by  zinc  and  glacial  acetic  acid  to  cyclohexane- 
spirocyclo/tea-an-3-cme,  b.  p.  225°/772  mm.,  130°/15 
mm.,  d21'7  0-98417,  vQ  1-48432,  nD  1-48685,  rts 
1-49322,  [P/Jd  48-55,  [FlIf-c  0-76,  calculated 
values  being  48-61  and  0-75,  respectively  [semi¬ 
carbazone,  m.  p.  224-5°  (decomp.),  oxime,  m.  p.  128°]. 
It  is  reduced  by  sodium  in  moist  ether  to  cyclohexane- 
spirocyclo/ica:aw-3-o[,  b.  p.  127 — 128°/15  mm.,  m.  p. 
58°  (p -nitrobenzoate,  m.  p.  102°).  Nitric  acid  con¬ 
verts  the  alcohol  into  cy  clohexane-l-acetic-l -propionic 
acid,  which  after  purification  through  the  ethyl  ester, 
b.  p.  179 — 183°/14  mm.,  or  the  calcium  salt,  melts 
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at  142-5°.  Fuming  hydrobromic  acid  gave  a  product, 
from  which  pure  cyclo/t fi«a?ifispixo -3- 6/wnocyc! ok exa ne 
could  not  be  isolated ;  a  fraction,  b.  p.  133°/12  mm., 
contained  84%  of  bromo-derivative.  Similarly, 
hydrochloric  acid  gave  a  fraction,  b.  p.  142 — 148°/33 
mm.,  containing  72%  of  chloro-derivative.  Zinc 
dust  and  alcohol  convert  the  bromo-derivative  into 
a  mixture  of  hydrocarbons  which  on  reduction  with 
hydrogen  and  colloidal  palladium  gives  cyclo hexane- 
spirocyclo hexane,  b.  p.  208°/777  mm.,  d20'6  0-87833, 
n9  1-47048,  nD  1-47313,  ?ip  1-47902,  va  1-48398,  (7%]n 
4S-61,  [Bijp-o  0-75,  [iJjlo-c  1*19,  calculated  values 
being  48-60,  0-74,  and  1-19,  respectively,  eyclo- 
Hexanesj>iio-3  :  5-dichloro-A-:i-cyc\ohexadiene,  a  pale 
yellow  oil,  b.  p.  152°/21  mm.,  is  obtained  by  the  action 
of  phosphorus  pentachloride  on  cycloAemnespiro - 
cyclohaxane-3  :  5 -dione,  but  it  has  not  been  possible 
to  obtain  a  product  free  from  halogen  from  this 
by  reduction.  H.  E.  F.  Notton. 

Decahydronaphthalene  and  its  substitution 
products.  E.  Gysin  (Helv.  Chim.  Acta,  1926,  9, 
59 — 67). — When  a  current  of  chlorine  is  passed 
through  decahydronaphthalene,  chlorination  is  very 
slow  and  is  accompanied  by  much  resin  formation 
(cf.  A.,  1924,  i,  32).  An  apparatus  is  devised  whereby 
the  decahydronaphthalene  is  atomised  by  means  of 
compressed  air  or  chlorine  (for  details  cf.  Diss., 
Geneva,  1925).  In  the  former  case,  dilution  with 
air  prevents  rapid  chlorination,  but  only  the  mono- 
chloro-derivative  is  obtained  and  resin-formation 
is  almost  excluded.  In  tho  latter  case,  where  further 
chlorination  is  desired,  the  monochloro-derivative, 
still  the  main  product,  is  accompanied  by  dichloro- 
derivative  and  more  highly  chlorinated  products. 
The  general  applicability  of  the  apparatus  is  illus¬ 
trated  by  the  results  obtained  in  the  chlorination 
of  p-eymene,  where  excellent  yields  of  the  2-  and 
3-monochloro-  and  2  :  5-dichloro-derivatives  are 
obtained. 

The  action  of  alcoholic  potassium  or  silver  cyanide 
on  the  chlorodecahydronaphthalene  gives  octahydro- 
naphthalene  instead  of  a  cyano-derivative.  The 
following  condensation  products  are  obtained  by 
the  Friedel-Crafts  reaction  from  chlorodecahydro¬ 
naphthalene  :  2-phenyldecahydronaphihalene,  b.  p. 
170 — 180°/18mm. ;  2-p -tolyldecahydronaphlhalene,  b.  p. 
180 — 190°/18  mm.  with  violet  fluorescence;  2-3'  :  5'- 
dimethylphenyldecahydronaphthalene,  b.  p.  182 — 
192°/18  mm. ;  2  :  2'-methyl-5-isopropylphcnyldecahydro- 
naphlhalene,  b.  p.  192 — 212°/18  mm. ;  2-4'(  ?3 ’)-meth- 
oxylphanyldecahydronaphthalene,  b.  p.  1S5 — 195°/18 
mm. ;  2-3'  :  5' -dijnethoxyphenyldecahydronaphlhalenc, 

b.  p.  225 — 235°/18  mm. ;  2-2'  :  5' -divielhoxyphenyldeca- 
hydro naphthalene,  b.  p.  208 — •225°/18  mm.;  2-p- 
naphthyidecakydronaphthalene,  b.  p.  240 — 280°/18  mm., 
giving  two  crystalline  isomerides,  white  leaflets,  m.  p. 
62°,  greenish-yellow  leaflets,  m.  p.  68°.  M.  Clark. 

Cuprene  tar.  Pyrogenic  condensation  of 
acetylene.  P.  Sohlapfer  and  O.  Stadler  (Helv. 
Chim.  Acta,  1926,  9,  185 — 199). — The  composition 
of  cuprene  tar  (cf.  Sabatier  and  Senderens,  A.,  1900,  i, 
197),  obtained  by  the  pyrogenic  condensation  of 
acetylene  when  it  is  passed  over  copper  at  300°,  has 
been  investigated.  The  tar  was  fractionally  distilled, 


first  at  atmospheric  pressure,  then  at  12  mm.,  and 
finally  at  0-3 — 0-5  mm.  It  consists  mainly  of  aro¬ 
matic  and  unsaturated  (olefine)  hydrocarbons,  the 
following  substances  being  detected  :  benzene, 
naphthalene,  and  a  small  amount  of  anthracene,  and 
their  methyl-,  ethyl-,  and  propyl-substituted  deriv¬ 
atives  ;  hexylene,  heptylene,  octylene,  and  styrene ; 
a  small  amount  of  paraffins  of  low  b.  p. ;  and,  in 
the  fractions  b.  p.  S5 — 125°/0-5  mm.,  a  blue  hydro¬ 
carbon,  b.  p.  95 — 100°/0-7  mm.,  d15  0-9889  (p>i  crate, 
m.  p.  118°),  which  was  isolated  by  means  of 
its  phosphoric  acid  compound  (cf.  Ruzicka  and 
Rudolph,  this  vol.,  299),  and  is  similar  in  nature 
and  characteristics  to  the  azulenes,  but  has  one 
methyl  group  less,  having  the  composition  C14H16. 
Oxidation  either  with  potassium  permanganate  or 
ozone  gave  no  recognisable  products,  except,  possibly, 
lower  fatty  acids. 

On  treatment  of  the  various  aromatic  hydrocarbon 
fractions  with  concentrated  sulphuric  acid  to  remove 
olefines,  condensation  products  of  the  two  hydro¬ 
carbons  are  formed  in  accordance  with  the  scheme  : 
CHR;CH2-j-CcH6  — >-  CHRPhMo,  and  fractions  of 
compositions  approximating  to  the  compounds, 

^12^1S>  ^14^22>  Cl6-H-2G>  CigHis>  GlgH22,  O18H30, 
derived  in  this  manner  from  benzene,  toluene,  xylene, 
and  mesitylcnc  with  various  olefines,  were  isolated. 

J.  W.  Baker. 

Rate  of  chlorination  of  toluene.  F.  Bergel 
(Ber.,  1926,  59,  [B],  153—155;  cf.  Book  and  Eggert, 
A.,  1924,  ii,  10). — The  chlorination  of  boiling  toluene 
is  very  considerably  accelerated  by  sunlight.  Addition 
of  phosphorus  pentachloride  docs  not  appear  to  be 
advantageous  in  so  far  as  the  preparation  of  benzyl 
chloride  is  concerned.  H.  Wren. 

Preparation,  hydrolysis,  and  reduction  of  the 
fluoro-,  chloro-,  and  bromo-benzyl  bromides. 
J.  B.  Shoesmith  and  R.  H.  Slater  (J.C.S.,  1926, 
214—222;  cf.  ibid.,  1922,  121,  1392;  1923,  123, 
2828;  A.,  1924,  i,  842;  1925,  i,  16).— Previous  work 
on  substituted  benzyl  bromides  has  been  extended  to 
the  fluoro-,  chloro-,  and  bromo-derivatives.  The 
orders  of  ease  of  hydrolysis  in  aqueous  alcohol  are  : 
(1)  fluoro  -derivatives,  p>u>>o>m;  (2)  chloro-deriv- 
atives,  to>p>o>m ;  (3)  bromo-derivatives,  co>p> 
o>m.  The  orders  of  ease  of  reduction  are :  (1) 

o>m>  co>p,  (2)  o>p>m>u>,  (3)  o>p>m>  to  (co= 
benzyl  halide).  The  fact  that  p-chloro-  and 
p-bromo-benzyl  bromides  arc  more  reactive  to  both 
reagents  than  the  m-isomerides  is  at  present  un¬ 
explained.  Formulae  have  been  evolved  by  which 
all  the  investigations  may  be  summarised,  and 
separate  values  obtained  for  the  general,  altern¬ 
ating,  and  steric  influences  of  substituents  (cf. 
Fliirscheim,  J.C.S.,  1909,  95,  726).  The  order  of 
the  general  effect  of  substituents  is  (a)  on  ease  of 
hydrolysis,  OMe  >  Me  >  F  >  Cl  >  Br  >  C02H  >  N02  ;  ( b ) 
on  ease  of  reduction,  OMe  and  Me  >  Cl  >  Br  >  C02H  and 
F.  The  order  of  the  alternating  effect  is  (a)  on  ease  of 
hydrolysis,  OMe>F>Mc>Cl>Br>C02H>F;  (b)  on 
ease  of  reduction,  OMe > Me >  C02H  >  F,  Cl,  and  Br. 
In  general,  the  steric  effect  diminishes  the  ease  of 
hydrolysis  and  increases  the  ease  of  reduction.  The 
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order  in  which  the  three  groups  having  the  same 
electronic  shell  affect  reactivity  is  OMc>Me>F. 
o-Chlorobenzyl  bromide,  b.  p.  102°/9  mm.,  m -chloro- 
benzyl  bromide,  b.  p.  102°/10  mm.,  and  p-chlorobenzyl 
bromide,  m.  p.  51°  (cf.  Jackson,  A.,  1879,  62),  arc 
best  prepared  from  the  chlorobenzaldehydcs.  m- 
Chlorobenzyl  alcohol  has  b.  p.  2-12°  (Mettler,  A.,  1905, 
i,  790,  gives  234°).  The  bromobenzyl  bromides,  m.  p. 
(c)  31°,  (m)  40°,  (p)  63°  (cf.  Jackson,  A.,  1876,  ii, 
512),  are  converted  by  boiling  with  potassium  iodide 
into  o-bromobenzyl  iodide,  m.  p.  47°,  m-bromobenzyl 
'iodide,  m.  p.  42°,  and  p-bromobenzyl  iodide,  m.  p. 
73°  (cf.  Hantzsch,  A.,  1896,  i,  672),  respectively. 
The  fluorotoluenes  give,  on  bromination  at  the  b.  p., 
o -fluorobenzyl  bromide,  b.  p.  84 — S5°/15  mm. ;  m- 
jluorobenzyl  bromide,  b.  p.  77°/12  mm. ;  and  p -Jluoro- 
benzyl  bromide,  b.  p.  85°/15  mm.  H.  E.  F.  Nottox. 

Nitration  of  aromatic  compounds  with 
bismuth  nitrate.  L.  Spiegel  and  H.  Haymanx 
(Ber.,  1926,  59,  [B],  202 — 204). — Benzene  and  toluene 
are  little  affected  by  protracted  boiling  with  bismuth 
nitrate ;  p-  and  m-xylene  are  transformed  mainly 
into  the  corresponding  toluic  acids.  Naphthalene 
gives  a-nitronaphthalene  in  small  yield,  whereas 
anthracene  affords  anthraquinone.  Phenol  and  bis¬ 
muth  nitrate  at  the  atmospheric  temperature  (also 
in  acetic  acid  solution)  yield  o-  and  p-nitrophenol  or, 
with  a  greater  proportion  of  nitrate,  resinous  products 
containing  picric  acid.  Anisole  at  100°  affords  o- 
and  p-nitroanisole.  S-Naphthol  under  varied  condi¬ 
tions  gives  non-crystalline  products,  whereas  p- 
naphthyl  ethyl  ether  yields  1-nitro-p-naphthyl  ethyl 
ether.  Methyl  salicylate  affords  methyl  3-nitro- 
salicylate.  p-Benzoquinone  is  converted  to  a  small 
extent  into  nitranilic  acid ;  anthraquinone  at  200° 
affords  o-nitroanthraquinone.  Further  nitration  of 
nitrobenzene  or  o-nitrotoluene  could  not  be  effected 
by  bismuth  nitrate;  1-nitro-p-naphthyl  ethyl  ether 
gives  the  1  :  S-dinitro-compound.  Benzoic,  phthalic, 
benzene-  or  naphthalene-sulphonic  acids  or  their 
esters  do  not  react  with  bismuth  nitrate;  ethyl 
phthalate  is  hydrolysed  by  protracted  boiling. 
Aniline  is  not  affected  by  bismuth  nitrate,  whereas 
acetanilide  affords  a  mixture  of  o-  and  p-nitro- 
acetanilide  in  the  presence  of  acetic  anhydride  (where¬ 
by  nitric  acid  is  liberated) ;  p-toluidine  in  glacial 
acetic  acid  gives  an  additive  compound. 

Bismuth  nitrate  pentahydrate  is  converted  into  the 
stable  basic  salt  at  120°  if  the  liberated  nitric  acid  is 
continuously  removed.  H.  Wrex. 

Dimtro-s-trihydrazinobenzene  and  some  other 
derivatives  of  s-trichlorodinitrobenzene.  W. 

Borsche  and  W.  Trautxer  (Annalen,  1926,  447, 
1 — IS). — When  alcoholic  hydrazine  hydrate  is  added 
gradually  to  a  hot  alcoholic  solution  of  2:4:6- 
triehloro-1  : 3-dinitrobenzcne  (m.  p.  13T5°),  the 
hydrazine  salt  of  5  :  7-dicliloro-G-nilro-\-hydroxybenzo- 
triazole,  decomp.  169°,  separates.  When  decomposed 
with  dilute  aqueous  nitric  acid,  the  latter  yields  the 
free  5  : 1-dichloro-G-nitro-l-hydroxybenzotriazole,  de- 
eomp.  196°.  The  action  of  excess  of  hydrazine 
hydrate  on  the  above  trichlorodinitrobenzene  affords, 
in  addition,  a  compound,  CGHnO2Nj0Cl,  exploding 


above  200°.  Condensation  of  dinitrophloroglucinol 
triphenyl  ether,  m.  p.  110 — 111°,  obtained  by  heating 
sodium  phenoxide  with  trichlorodinitrobenzene  for 
2  hrs.  at  100°  and  then  for  4  hrs.  at  125°,  with 
hydrazine  hydrate  as  above,  affords  1  :  3 -dinitro- 
2:4:  G-trihydrazinobenzene ,  exploding  when  heated. 
When  heated  with  alcoholic  ammonia  for  3  hrs.  at 
100°,  .s-trichlorodinitrobenzene  yields  ( i)  5-chloro- 
4  :  G-dinitro- 1  :  3-diaminobenzene,  yellow,  m.  p.  206° 
(deeomp.)  after  becoming  brown  at  185°  (cf.  Huffer, 
A.,  1921,  i,  549),  and  dinitro-s-triaminobenzene, 
decomp.  298°  (cf.  Jackson  and  Robinson,  A.,  1890, 
247).  By  the  action  of  piperidine  in  boiling  alcoholic 
solution,  in  presence  of  sodium  acetate,  trichloro¬ 
dinitrobenzene  can  be  converted  into  3  :  5 -dichloro- 
4 :  G-dinitro-l-piperidinobenzene,  m.  p.  108°,  and 
4  :  G-dinitro- 1  :  3  :  5-tripiperidinobenzene,  m.  p.  147 — 
148°.  Aniline  affords  similarly  2  :  4-dinitro-l  :  3  :  5- 
trianilinobenzene,  m.  p.  179 — 480°,  whilst  p-toluidine 
yields  a  chlorodinitrodi-p-toluidinobenzene,  m.  p.  231°, 
and  S-naphthylaminc  affords  a  chlorodinitrodi- [3- 
naphthylaminobenzene,  m.  p.  225°  (decomp.).  When 
heated  with  acetamide  and  sodium  acetate  at  160°, 
trichlorodinitrobenzene  yields  3  :  5-dichloro- 2  :  4-eZi- 
nilrophenol,  m.  p.  120°  (p-anisidme  salt,  decomp.  195°), 
whilst  sodium  phenoxide  yields,  similarly,  in  boiling 
ethereal  suspension,  the  corresponding  phenyl  ether, 
m.  p.  108°.  When  boiled  with  an  ethereal  suspension 
of  methyl  sodiomalonatc,  trichlorodinitrobenzene 
yields  methyl  3  :  o-dichloro-2  :  4-dinitrophenylmalonale, 
m.  p.  132°,  together  with  a  methyl  chlorodinitrophenyl- 
malonate,  m.  p.  105°  after  softening  (cf.  Jackson 
and  Koch,  A.,  1S99,  i,  677 ;  Jackson  and  Robinson, 
A.,  1890,  377).  Methyl  o-chloro-2  :  i-dhiitrophenyl- 
malonate,  obtained  similarly  from  1  :  3-dichloro- 
4  :  6-dinitrobcnzene,  has  m.  p.  70-5 — 71-5°.  Hydro¬ 
lysis  of  the  above  methyl  3  :  o-dichloro-2  : 4-dinitro- 
phenylmalonate  affords  3  5-dichloro-2  : 4-dinitro- 
phenylacctic  acid,  m.  p.  140°  (cf.  Jackson  and  Lamer, 
A.,  1897,  i,  29),  the  methyl  ester  of  which,  m.  p.  87-5°, 
is  converted  into  3  :  5-dichloro-2  :  4-dinitrotoluene 
when  heated  in  aqueous  solution  at  140°,  and  into 
2  :  4-dinitro-3  :  5-diaminotoluene  by  the  action  of 
alcoholic  ammonia.  When  treated  with  ethyl  sodio- 
acetoacetate  in  ethereal  suspension,  trichlorodinitro¬ 
benzene  yields  ethyl  3  :  o-dichloro-2  :  4-dinitrophcnyl- 
acetoacetate,  m.  p.  124°,  together  with  a  substance  of 
m.  p.  94°. 

When  3  :  5-dibromo-4-nitro-o-toluidine  is  diazotised 
in  strong  hydrochloric  acid  solution,  the  diazonium 
salt  is  spontaneously  transformed  into  the  corre¬ 
sponding  dichloronitrotoluenediazonium  bromide  (cf. 
Hantzsch,  A.,  1898,  i,  19).  When  boiled  with  alcohol, 
this  yields  3  :  5-dichloro-4-nitrotoluene,  which,  when 
treated  with  nitric  acid  (d  1-5),  affords  3  :  5 -dichloro- 

2  :  4-dinitrotoluene,  m.  p.  127°.  Treatment  of  3  :  5- 
dichlorotoluene  with  cold  nitric  acid  (d  1-52)  affords 

3  :  5-dichloro-2-nitrotoluene,  which  on  further  nitr¬ 
ation  yields  a  mixture  of  the  2  : 4-  and  2  :  6-dinitro- 
dcrivatives.  When  this  mixture  is  treated  with 
alcoholic  ammonia  or  aniline,  the  2  :  4-dinitro-deriv- 
ative  reacts  first,  yielding  2  :  4-dinitro-3  :  5 -diarnino- 
toluenc,  m.  p.  210°,  and  2  :  4-dinitro-3  :  5-dianilino- 
toluene,  m.  p.  163 — 164°,  respectively. 

3  :  5-Dibromo-2  :  4-dinitrotoluene,  m.  p.  159 — 160q 
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(cf.  Blanksma,  A.,  1909,  i,  779),  is  converted,  when 
heated  with  alcoholic  ammonia  at  125°,  into  2  :  4- 
dinitro- 3  :  5 -diaminololuene,  m.  p.  210° ;  aniline  affords 
similarly  2 :  i-dinitro-3 : 5-dianilinotoluene,  m.  p. 
163 — 164°.  The  controlled  action  of  hydrazine  on 
the  above  dibromodinitrotoluene  in  warm,  alcoholic 
solution  yields  2  :  i-dinilro-3  :  5-dihydrazinotoluene 
(-j-2H20),  decomp.  173°,  whilst  excess  of  hydrazine 
in  boiling  alcohol  affords  similarly,  the  hydrazine 
salt  of  the  benzotriazole,  pre¬ 
sumably  (I),  dccomp.  176°, 
from  aqueous  solutions  of 
which  the  triazole  (or  its 
nitrate)  is  precipitated  by 
nitric  acid  as  a  yellow  powder. 

When  boiled  with  acetic  anhydride  and  anhydrous 
sodium  acetate,  3  : 5-dibromo-2-nitro-p-toluidine 
yields  a  diacclyl  derivative,  m.  p.  170°.  Nitration  of 
the  monoacetyl  derivative,  with  subsequent  hydro¬ 
lysis  and  elimination  of  the  amino-group  by  Staedel’s 
method  (cf.  A.,  1883,  S64),  affords  3  : 5-dibromo- 
2  :  6-dinitrotoluene,  m.  p.  119 — 120°  (cf.  Blanksma, 
loc.  cit.).  When  heated  with  alcoholic  ammonia  at 
160°,  the  latter  affords  impure  2  :  6-dinitro-3  :  5-di- 
aminotoluene,  m.  p.  about  140°.  Aniline  affords 
similarly  only  mixtures,  whilst  p-toluidine  yields 
2  :  Q-dinitro-3  :  5-di-p-toluidinololuenc,  m.  p.  191°. 
Hydrazine  hydrate  affords  analogously  5 -bromo- 
6-nilro-l-hydroxy-l-methylbenzotriazole,  decomp.  236°, 
whilst  sodium  cthoxide  affords,  in  the  same  way, 
5-bromo-2  :  i-dinitro-m-tolyl  ethyl  ether,  m.  p.  133°. 
Chloro-2 :  i-dinitroresorcinol  diphenyl  ether,  m.  p. 
129 — 130°,  obtained  from  sodium  phenoxide  and 
trichlorodinitrobenzenc,  is  described. 

F.  G.  Willson. 


Influence  of  sunlight  on  trinitrotoluene.  D. 
Lodati. — See  B.,  1926,  220. 

Orientation  effects  in  the  diphenyl  series.  I. 
H.  G.  Dennett  and  E.  E.  Tubneb  (J.C.S.,  1926, 
476 — 481). — 4  :  4'-Dibromodiphenyl,  on  nitration, 
yields  first  the  2-nitro-  and  then  the  2  :  3'-dinitro- 
derivatives ;  the  former,  accompanied  by  benz- 
erythrene  derivatives,  is  also  obtained  from  2-nitro- 
benzidinc  by  the  Sandmeyer  reaction;  the  latter, 
which  is  quantitatively  formed  by  the  further  nitr¬ 
ation  of  the  2-nitro-compound,  contains  a  reactive 
bromine  atom,  which  is  readily  replaced  by  the 
piperidino-group,  forming  i-bromo-i' -piperidino-2  :  3'- 
dinitrodiphenyl,  m.  p.  136 — 137°;  this  reactivity  is 
not  shown  by  the  2-nitro-  or  2  :  2'-dinitro-compounds. 
4  :  4'-Dibromo-2  :  3'-diaminodiphenyl  furnishes  a  di- 
salicylidene-A&vixativc,  m.  p.  195°.  4  :  4'-Dichloro- 

diphenyl  similarly  affords  a  2  :  3'-ri!mibo-derivative, 
m.  p.  140°.  These  are  the  first  examples  known  of 
unsymmetrical  nitration  in  the  diphenyl  series.  The 
2  :  3'-dinitro-compound  yields  4-c/doro-4' -piperidino- 

2  :  3 ' -dinitrodiphenyl,  m.  p.  132°,  whilst  the  2  :  2'- 
dinitro-compound  is  unaffected  by  piperidine.  The 
nitration  of  4  :  4'-ditolyl  yields  first  mononitro-h  :  4'- 
ditolyl,  m.  p.  91 — 92°,  and  then  a  dimfro-derivativc, 
tn.  p.  119°,  probably  the  2  : 3'-dinitro-compound. 

3  :  3'(3  :  5'  ?)-Dinitro-4  :  4'-ditolvl  (cf.  Ullmann  and 
Frentzel,  A.,  1905,  i,  30S)  was  prepared  from  4-iodo- 


2-nitrotoluene  by  treatment  with  copper-bronze. 
The  instructions  of  these  authors  for  the  preparation 
of  3  :  5'-dinitrodiphenyl  led  generally  to  the  form¬ 
ation  of  ?»-chloronitrobenzene,  but  treatment  of 
m-iodonitrobenzene  with  copper-bronze  furnished 
the  desired  product,  which,  after  reduction,  gave  a 
disalicylidene-denvaXive,  m.  p.  176 — 177°.  p-Nitro- 
benzylidenebenzidine  (cf.  Barzilowski,  J.  Russ.  Phys. 
Chetn.  Soc.,  1891,  23,  69)  combines  with  salicylalde- 
hyde  to  form  ■p-nilrobenzylidenesalicylidenebenzidine, 
m.  p.  210°,  and  with  acetylacetone  to  form  p-nifro- 
banzylideneacetyli&opropylidenebcnzidine,  m.  p.  185°. 

J.  S.  H.  Davies. 

True  a-naphthylpropinene.  L.  Bert  and  P.  C. 
Dorier  (Bull.  Soc.  chim.,  1925,  [iv],  37,  1600 — 
1602). — Application  of  methods  previously  described 
(Bert,  A.,  1925,  i,  S03;  Bert,  Dorier,  and  Lamv, 
ibid.,  1373)  to  ay-dichloropropylcne  and  a-bromo- 
naphthaleno,  with  subsequent  treatment  of  the  product 
by  means  of  sodamide,  yielded  a -naphlhylpropinene, 
b.  p.  154715  mm.,  d\  1-066,  7ig  1-630. 

H.  J.  Evans. 

Acetylene  derivatives.  V.  Phenyl- p-naphthyl- 
acetylene.  P.  Ruggli  and  M.  Reinert  (Helv. 
Chim.  Acta,  1926,  9,  67 — 79;  cf.  A.,  1920,  i, 
599). — Phonylacetyi  chloride  condenses  with  naphtha¬ 
lene  in  presence  of  aluminium  chloride  and  carbon 
disulphide  (cf.  A.,  1S79,  807),  giving,  in  good  yield, 
a  mixture  of  a-naphthyl  benzyl  and  p-naphthyl  benzyl 
ketones,  separated  by  fractional  crystallisation  of  the 
picrates  from  benzene,  a -Naphthyl  benzyl  ketone, 
tn.  p.  66 — 67°  [picrate,  m.  p.  10i — 102°;  phenyl- 
hydra-zone,  m.  p.  101 — 101-5°;  oxime,  m.  p.  148 — 
152°  (decomp.)],  is  oxidised  by  potassium  per¬ 
manganate  in  hot  aqueous  pyridine  to  a-naphthoic 
acid  and  phenyl- a.-naphlhylglyoxal,  m.  p.  101-5 — 
102°,  which  gives  with  o-phenylencdiamino  phcnyl- 
tx-n aphlhylqu i noxa line,  m.  p.  137 — 139°.  The  ketone 
reacts  with  phosphorus  pentachloride  at  100°,  giving 
$-chloro-a.-phenyl-$-l-naphthylethylene,  b.  p.  228 — 
233°/]  1  mm.  Treatment  with  alkali  failed  to  give 
phenyl-a-naphthylacctylene.  In  chloroform  solution, 
the  ketone  reacts  differently  with  phosphorus  penta¬ 
chloride,  giving  fifi-dichloro-x-phenyl-fi-l-rwphthyh 
etliane,  m.  p.  102°  (decomp.).  With  phosphorus  penta- 
bromide  at  180°  p-bromo-x-jjhenyl-fi-dibromo-l-naph- 
thylelhylene,  m.  p.  170 — 171°,  is  obtained.  With 
phosphorus  pentabromide  at  the  ordinary  tem¬ 
perature,  the  ketone  gives  m-bromobenzyl  1-naphthyl 
ketone,  m.  p.  63 — 64°,  converted  by  alcoholic 
potassium  hydroxide  into  m-hydroxybenzyl  1-naphthyl 
ketone,  m.  p.  105 — 105-5°  giving  a  solution  in  dilute 
sodium  hydroxide  which,  on  acidification,  yields 
a-naphthoic  acid. 

P- Naphthyl  benzyl  ketone,  m.  p.  99 — 99-5°  [picrate, 
m.  p.  142-5 — 143-5°;  phenylhydrazone,  m.  p.  165 — 
167°  after  darkening  at  161°  (170 — 171°  from  aqueous 
pyridine) ;  oxime,  m.  p.  128 — 129-5°],  is  oxidised  by 
potassium  permanganate  in  hot  aqueous  pyridine, 
giving  p- naphthoic  acid  and  phenyl-^-naphlhylglyoxal, 
m.  p.  86-5 — 87-5°,  which  reacts  with  o-phenylene- 
diamine  to  give  phenyl- p -naphthylquinoxali ne,  m.  p. 
108 — 110°.  The  ketone  reacts  in  cliloroform  solution 
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with  phosphorus  pentachloride,  giving  fi-chloro-a.- 
phcnyl-$-2-naphlhylcihylene,  m.  p.  116 — 117°,  which 
yields,  on  vacuum  distillation,  a  substance  of  the 
same  m.  p.  (slight  dccomp.),  decolorising  aqueous 
permanganate  only  after  2  min.  On  boiling  with 
potassium  hydroxide  in  pyridine  solution,  the  ethylene 
derivative  is  converted  into  phenyl-^-naphthylacetylene, 
m.  p.  115 — 116°,  decolorising  permanganate  after 

1  min.  When  the  acetylenic  compound  is  preserved 
in  concentrated  sulphuric  acid  solution,  it  is  converted 
into  p-naphthyl  benzyl  ketone.  Its  constitution  is 
established  by  synthesis  from  the  dihydrazone  of 
phenyl-p-naphthylglyoxal,  oxidised  by  yellow  mer¬ 
curic  oxide  to  an  unstable  diazidc,  which  loses  nitro¬ 
gen  giving  the  desired  compound.  P-Naphthyl  benzyl 
ketone  reacts  in  benzene  solution  at  the  ordinary 
temperature,  more  rapidly  in  hot  chloroform  solution, 
with  phosphorus  pentabromide,  giving  u-bromo- 
benzyl  2 -naphthyl  ketone ,  m.  p.  Ill — 111-5°,  con¬ 
verted  by  alcoholic  potassium  hydroxide  into  «- 
hydroxybenzyl  2-naphthyl  ketone,  m.  p.  151 — 152°, 
reconverted  by  oxidation  with  chromic  acid  in 
pyridine  into  phenyl-p-naphthylglyoxal. 

M.  Clark. 

Polynitrostilbenes.  I.  A.  Pastak  (Bull.  Soc. 
chim.,  1926,  [iv],  39,  72 — 77). — Using  piperidine  as 
catalyst,  a  scries  of  nitrated  stilbenes  has  been  readily 
obtained  by  the  action  of  2  : 4-dinitrotoluene, 
2:4:  6-trinitrotoluene,  or  2  :  4-dinitro-l-methyl- 
naphthalone  on  aldehydes  in  pyridine  solution  at 
the  ordinary  temperature  (cf.  Ulknann,  A.,  1908, 
i,  622).  The  following  are  described  :  2  :  4-dinitro- 
s-diphenylethylene,  m.  p.  143 — 145°;  a-phenyl -p- 

2  :  ±-dinitro-\-naphthylcthylene,  m.  p.  166°;  s-2  : 4- 

dinitro-4'-mcthoxydiphenylethylene,  m.  p.  162 — 163° ; 
s  -  2  :  4  :  6  -  trinitro  -  4'-  methoxydiphenylethylene ;  s- 
furyl-2  : 4 :  6-trinitrophenylethylene,  m.  p.  128°; 
s-2  : 4  -  dinitro- 4'  -  hydroxy  -  3'-  methoxydiphenylethylene, 
m.  p.  191 — 192°;  s-2  :  i-dinitro-3'  :  4' -methylenedi- 

oxydiphenylethylene,  m.  p.  183 — 184°.  s-3  :  4-Methyl- 
emdioxy phenyl-2' :  4' -dinitronap>hthylethylcne,  m.  p. 
197 — 198° ;  s-2  :  4  :  6-trinitro-4:'-methyldiphe?iylethyl- 
ene,  m.  p.  162 — 163°;  s-2  :  4  :  Q-trinitroA' -hydroxy¬ 
s’ -methoxydiphenylethylene,  m.  p.  197°,  and  s-2  :  4  :  6- 
trinitro-3'  :  4' -rncthylencdioxydiphenylcthijlene,  m.  p. 
159°,  were  obtained  by  reaction  of  the  fused  aldehyde 
and  nitro-compound  in  the  presence  of  piperazine. 
Reaction  in  the  first  two  cases  did  not  take  place 
in  cold  pyridine ;  in  the  last  case,  a  triphenylpropane 
derivative  was  formed  in  cold  pyridine. 

R.  Brightman. 

2  :  2' :  4  :  4'  :  6  :  6'- Hexanitro -  aPy- triphenyl¬ 
propane  and  its  derivatives.  I.  A.  Pastak  (Bull. 
Soc.  chim.,  1926,  [iv],  39,  77— 82).— 2  :  4  :  6-Trinitro¬ 
toluene  and  benzaldehyde  when  condensed  in  cold 
pyridine  solution  in  the  presence  of  piperidine  or 
piperazine  yield  2  :  2'  :  4  :  4'  :  6  :  Q'-hcxanitro-*$y-tri- 
phenylpropan e,  m.  p.  183 — 185°,  with  a  little  trinitro- 
stilbene.  It  is  suggested  that  the  hvdrol 

CHPh(0H)-CH2-CGH2(N02)3 
is  first  formed  and  that  this  reacts  with  a  second 
molecule  of  trinitrotoluene.  Since  s-2  :  4  :  6-trinitro- 
3'  :  4'-mcthylenedioxydiphenylethylene  could  not  he 


nitrated  with  tetranitromethane,  the  possibility  of 
a-  or  p-nitration  to  a  tetranitrostilbene  in  the 
reaction  is  excluded.  Similarly,  p-toluaklehyde 
yields  2  :  2'  :  4  : 4' :  6  :  6'  -hexanitro-  ay  -diphenyl  -  p  -p- 
tolylpropane,  m.  p.  183 — 186°;  cumaldehyde, 
2  :  2"  :  4  :  4"  :  6  :  6"-  hexanitro  -  4'  -  isopropyl  -  ap y-lri- 
phenylpropane,  m.  p.  202 — 203° ;  wi-nitrobenzalde- 
hyde,  2  :  2“  :  3'  :  4  :  4"  :  6  :  6"-  heptanitro  -  apy  -  tri  - 
phenylpropane,  m.  p.  207 — 208°,  the  main  product 
being  the  tetranitrostilbene.  Anisaldehyde  gives 
exclusively  the  stilbene  derivative,  but  piperonal 
gives  mainly  2  :  2"  :  4  :  4"  :  6  :  6"-hexanitro-3'  :  4'- 
methylenedioxy-apy-triphenylpropane,  m.  p.  137 — 
140°.  The  hexanitrotriphenylpropanes  containing  a 
methoxy-  or  methylenedioxy-group  are  yellow,  whilst 
the  analogous  stilbene  compounds  are  orange-red. 

R.  Brightman. 

Fission  of  azimethines  by  means  of  mercuric 
chloride.  G.  Sachs  [with  W.  Dressler  and  R. 
Smirzitz]  (Monatsh.,  1925,  46,  137 — 142). — When 
benzylidcne-ethylamine  is  added  to  a  solution  of 
mercuric  chloride  in  absolute  ether,  an  additive 
comp>ound,  2CHPhlNEt,3HgCl2,  dccomp.  150°,  separ¬ 
ates  after  some  time.  The  presence  of  traces  of 
moisture  leads  to  complete  fission  of  the  azimethine 
and  formation  of  cthylamine  mercurichloride,  which 
is  also  obtained  when  alcoholic  solutions  of  bcnzyl- 
idcne-ethylamine  and  mercuric  chloride  are  mixed. 
Bcnzylidenebenzylamine  behaves  similarly,  giving  in 
the  complete  absence  of  water  the  additive  comp>ound 
2CHPh!NCH2Ph,3HgCl2.  Azimethines  derived  from 
arylamines  do  not  react  with  mercuric  chloride  in  dry 
ether.  In  moist  ether  benzylideneaniline  yields 
aniline  mercurichloride,  NH2Ph,HgCl2.  Both  this 
and  the  dianiline  compound,  2NH2Ph,HgCl2,  are 
obtained  readily  from  aniline  and  mercuric  chloride 
in  alcoholic  solution.  Mercuric  acetate  dissolves 
readily  in  benzylidcne-ethylamine,  hut  an  additive 
compound  cannot  be  isolated ;  with  benzylidene¬ 
aniline  in  hot  alcohol  a  true  mercuration  occurs, 
and  from  the  mixture  of  products  a  compound , 
C15Hj302NHg,  m.  p.  155- — 157°,  is  extracted  with  light 
petroleum.  C.  Hollins. 

Introduction  of  the  thiocyano-group  into 
organic  compounds.  H.  P.  Kattfmann  and  W. 
Oehring  (Ber.,  1926,  59,  [2?],  187 — 194). — The  intro¬ 
duction  of  the  thiocyano-group  into  suitable  organic 
compounds  and  the  addition  of  thioeyanogen  to 
unsaturated  substances  can  frequently  he  effected  by 
the  cautious  addition  of  bromine  to  or  passage  of 
chlorine  through  a  solution  of  the  substance  and 
sodium  thiocyanate  in  formic  or  acetic  acid.  In 
certain  cases,  hydrochloric  or  sulphuric  acid  may  he 
used.  Thioeyanogen  generated  in  this  manner 
appears  more  active  than  that  prepared  in  indifferent 
solvents  from  lead  thiocyanate  and  bromine.  Reaction 
is  usually  effected  at  the  atmospheric  temperature, 
since  increase  in  temperature  involves  increased  risk 
of  polymerisation  of  thioeyanogen.  The  following 
compounds  have  been  prepared  :  p-thiocyanoaniline, 
m.  p.  57 — 58°  (yield  80%) ;  2  :  4-dithiocyanoaniline , 
m.  p.  198°;  2  :  4(  l)-dithiocyano-a-uaphthylamine, 

m.  p.  204°;  i-thiocyaiw-a-naphthylamuie,  m.  p.  146 — 
147°,  converted  by  oxidation  in  alkaline  solution 
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into  di-a-aminonaphthyl  4  :  4'-disulphide,  m.  p.  168° 
(cf.  Zincke  and  Schiitz,  A.,  1912,  i,  257) ;  1-thiocyano- 
$-naphthylamine,  m.  p.  about  261°  (decomp.)  after 
softening  at  150 — 154°  and  subsequently  re-solidifying, 
transformed  by  ethyl-alcoholic  sodium  hydroxide 
into  di-P-aminonaphthyl  1  :  1  '-disulphide ;  pp'-dithio- 
cyanodiphenylamine,  m.  p.  120°;  4-thiocyano- 
a-naphthol,  m.  p.  113°  (cf.  Kaufmann  and  Kogler,  A., 
1925,  i,  1252);  2  : 4(l)-dithiocyano-oi-naphthol,  m.  p. 
118 — 119°  (decomp.) ;  5-thiocyanosalicylic  acid,  m.  p. 
167°;  a3-dithiocyanocthane,  m.  p.  90°;  aSi-dithio- 
cyano-u-phenylethane,  m.  p.  101°;  ap-dithiocyano-a- 
p-methoxyphenylpropane,  m.  p.  87°  (cf.  Kaufmann 
and  Liepe,  A.,  1923,  i,  766) ;  di-l-phenyl-2  :  3-di- 
methyl-5-pyrazolonyl  4  :  4'-disulphide,  m.  p.  256°. 

H.  Wren. 

Isatin  and  related  compounds.  VII.  Ox- 
iminoacetanilide.  W.  Borsche  and  A.  Fritzsche 
(Ber.,  1926,  59,  [B],  272—276;  cf.  A.,  1924,  i,  986, 
1342). — Oximinoacet- 2  :  i-dinitroanilide,  m.  p.  184°, 
is  obtained  by  the  action  of  nitric  acid  (d  1-5)  at  0°  on 
oximinoacetanilide  or  oximinoacet-p-nitroanilide ;  its 
constitution  is  established  by  its  conversion  by 
acetic  anhydride  into  aect-2  :  4-dinitroanilide,  m.  p. 
120°.  Similarly,  oximinoacet-4-nitroanilide,  oximino- 
acet-3-nitroanilide,  and  5-oximinoacetamidoisatin  are 
converted  into  acet-4-nitroanilidc,  m.  p.  107°,  acet- 
3-nitroanilide,  m.  p.  151°,  and  5-acctamidoi satin,  m.  p. 
282 — 283°  after  softening  at  270°.  Oximinoacet¬ 
anilide  is  transformed  by  benzoyl  chloride  and  pyridine 
into  s-diphenylcarbamide,  m.  p.  236°,  eyanoform- 
anilide  and  phenylcarbimide  being  successively 
formed  intermediately.  Similarly,  oximinoacet-3- 
nitroanilide  affords  a  mixture  of  s-di-?n-nitrophenyl- 
carbamide  and,  apparently,  tri-m-nitro phenyl  iso- 
cyanurale,  m.  p.  about  260°  after  softening  at  225°. 
Oximinoacetanilide  is  converted  by  benzenediazon- 
ium  chloride  in  alkaline  solution  into  the  oxime  of 
phenylglyoxylanilide,  m.  p.  154 — 155°,  which  is  hydro¬ 
lysed  by  2iY-sulphuric  acid  to  phenylglyoxylanilide, 
m.  p.  63°.  Similarly,  oximinoacetanilide  and  diazo- 
tised  p-toluidine  afford  the  oxime  of  p -tolylglyoxyl- 
anilide,  m.  p.  164 — 165°,  from  which  p -lolylglyoxyl- 
anilide,  m.  p.  124°,  is  prepared.  p-Anisylglyoxyl- 
anilide,  m.  p.  107°,  and  its  oxime,  m.  p.  163 — 164°,  are 
also  described.  H.  Wren. 

Hydrazides  and  azides  of  acetylsulphanilic 
and  sulphanilic  acids.  T.  Ctjrtius  and  W.  Stoll 
(J.  pr.  Chem.,  1926,  [ii],  112,  117— 137).— When 
acetylsulphanilic  chloride  is.  treated  with  excess  of 
hydrazine  hydrate  it  yields  p-acetamidobenzene- 
sulphojihydrazide,  m.  p.  177 — 178°  (decomp.)  [hydro¬ 
chloride,  m.  p.  163 — 165°  (decomp.) ;  sodium  and 
silver  nitrate  salts  described ;  benzylidene  compound, 
m.  p.  182°;  acelonyl  compound,  m.  p.  174°].  When 
treated  with  nitrous  acid,  the  hydrazide  yields  p -acct- 
amidobenzcnesulphonazide,  m.  p.  107°,  which  reacts 
with  ethyl  sodiomalonate  to  give  ethyl  o-hydroxy- 
\-p-acatamidobenzenesulphonyl-\  :  2  :  3-iriazole - i - carb  - 
oxylate  as  an  oil  which  rapidly  isomerises  to  ethyl 
diazomalon-p-acetamidobenzenesulphonylamafe,  m .  p. 
146°.  When  hydrolysed  with  hydrochloric  acid,  the 
hydrazide  yields  p-aminobenzenesulphonhydrazide, 
m.  p.  131°  ( benzylidene  compound,  m.  p.  172°; 


acelonyl  compound,  m.  p.  136°),  which  on  treatment 
with  nitrous  acid  and  subsequent  coupling  with 
dimethylaniline  yields  p-dimethylaminoazobenzene-p - 
sulphonazide,  m.  p.  158°.  Hydrolysis  with  hydro¬ 
chloric  acid  converts  p-acetamidobenzenesulphon- 
azide  into  p-aminobenzc.nesulphonazidc,  m.  p.  36° 
(decomp.),  which  yields  p-diazobenzenesulphonazide, 
very  explosive,  on  treatment  with  sodium  nitrite 
solution.  When  treated  with  an  alcoholic  solution  of 
ethyl  sodiomalonate,  p-aminobenzenesulphonazide 
yields  ethyl  diazomalon-p-aminobenzenesulphonyl- 
amate  as  final  product,  and  on  diazotisation  and 
coupling  with  p-naphthol  it  yields  p-sulphonazido- 
bcnzcncazo-$-naplithol,  orange,  m.  p.  161°. 

R.  W.  West. 

Influence  of  substitution  in  the  components 
of  binary  solution  equilibria.  L.  Binary 
systems  of  acids  and  amines.  R.  Kremann,  G. 
Weber,  and  K.  Zechner  (Monatsh.,  1925,  46,  193 — 
224;  cf.  this  voh,  394,  396). — Setting-point  curves 
for  mixtures  of  organic  acids  with  arylamines  and  with 
carbamide  are  investigated.  Where  the  method 
gives  positive  evidence  of  the  existence  of  com¬ 
pounds  it  is  trustworthy,  but  absence  of  indications 
may  be  due  to  great  solubility  or  high  degree  of 
dissociation  of  the  compounds.  Benzoic  acid  forms 
no  solid  compound  with  a-  or  (3-naphthylaminc  or 
aniline;  with  p-toluidine  and  m-  and  p-phenylene- 
diamines  it  gives  equimolccular  compounds,  whilst 
with  o-phenylcncdiamine  the  compound  2  acid :  1 
base  is  formed.  Salicylic  acid  forms  cquimolecular 
compounds  with  p-toluidine,  a-  and  p- naphthyl  - 
amines,  o-,  rn-,  and  p-phenylenediamines.  Cinnamic 
acid  gives  eutectics  only  with  a-  and  p-naphthylamines, 
p-toluidine,  and  ?n-phcnylenediamine ;  with  o-phenyl- 
cnediamine  an  cquimolecular  compound  is  formed, 
whilst  the  mixture  withp-phenylenediamine  undergoes 
further  chemical  change.  Succinic  acid  gives  an 
equimolecular  compound  with  p-naphthylamine,  but 
only  a  simple  eutectic  with  the  a-base.  No  solid 
compound  is  observed  with  acetic  acid  and  a-  ot 
P-naphthylaminc  or  p-phenylcnediamine,  with 
propionic  acid  and  p-naphthylamine,  or  with  butyric 
acid  and  o-phenylenediamine.  Acetic  acid  forms 
compounds,  however,  with  o-phenylenediamine 
(2  acid  :  1  base)  and  m-phenylenediamine  (4  acid  :  1 
base).  The  curves  fomarbamide  in  admixture  with 
cinnamic,  benzoic,  acetic,  and  salicylic  acids  show  the 
formation  of  compounds  with  2  mols.  of  acetic  acid 
or  1  mol.  of  salicylic  acid ;  in  the  case  of  succinic  acid, 
chemical  change  occurs  at  100°.  C.  Hollins. 

Preparation  of  primary  aromatic  amines. 
Finow-G.m.b.H.,  and  H.  Mtjller. — See  B.,  1926, 
149. 

Preparation  of  secondary  bases  of  the  naphtha¬ 
lene  series  [dinaphthylmethylamines].  H. 

Rupe. — See  B.,  1926,  185. 

Influence  of  chemical  constitution  on  the 
odour  of  mustard  oils.  G.  M.  Dyson. — See  B., 
1926,  215. 

4 - Nitr o  - 1  -  acetnaphthalide  -  6  (or  7)  -  sulphonic 
acid.  W.  M.  Ralph.— See  B.,  1926,  185. 


394 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Preparation  and  separation  of  1 -naphthyl - 
amine-8-  and  -5-sulphonic  acids.  G.  Poma. — 
See  B.,  1926,  185. 

Greenish-blue  dyes  [from  8-chloro-l :  2-naph- 
thylenediamine-5-sulphonic  acid].  Farbw.  vorm. 
Meister,  Lucius,  und  Bruning. — See  B.,  1926, 
149. 

Azoxy-compounds.  W.  M.  Cumming  and  G.  S. 
Ferrier  (J.  Royal  Tech.  Coll.,  1925,  [2],  34 — 41). — 
See  A.,  1924,  i,  774  ;  this  vol.,  162. 

Influence  of  substitution  in  the  components 
of  binary  solution  equilibria.  XLVHI.  Binary 
systems  of  azobenzene  with  acids.  R.  Kremann 
and  K.  Zechner  (Monatsh.,  1925,  46,  171 — 176; 
cf.  A.,  1925,  ii,  650). — Setting-point  curves  for 
mixtures  of  azobenzene  with  some  organic  acids  aro 
given.  In  no  case  is  a  molecular  compound  formed. 
The  eutectics  are :  benzoic  acid,  58°  (83%  azo¬ 
benzene)  ;  cinnamic  acid,  62°  (90%) ;  salicylic  acid, 
63-5°  (95%);  succinic  acid,  65°  (nearly  100%); 
acetic  acid,  16°  (about  1%);  dichloroacetic  acid,  9° 
(15%);  trichloroacetic  acid,  10°  (27%). 

C.  Hollies. 

Monoazo  dye.  Chem.  Fabr.  Rohner  A.-G. 
Pratteln. — See  B.,  1926,  149. 

Brown  trisazo  dyes.  B.  Vossen. — See  B.,  1926, 
185. 

p-Nitrophenylhydrazine,  its  preparation  and 
gravimetric  utility.  H.  H.  Hodgson  and  H.  G. 
Beard  (J.S.C.I.,  1926,  45,  56t).- — The  gravimetric 
determination  of  »i-hydroxybcnzaldehydc  by  means 
of  p-nitrophenylhydrazine  hydrochloride  in  aqueous 
acetic  acid  is  described.  p-Nitrophenylhydrazine 
hydrochloride  is  obtained  in  90%  of  the  theoretical 
yield  by  the  reduction  of  diazotised  p-nitroaniline 
with  neutral  sodium  sulphite. 

2  :  4-Dinitrophenylhydrazine  as  a  reagent  for 

aldehydes  and  ketones.  O.  L.  Brady  and  G.  V. 
Elsmie  (Analyst,  1926,  51,  77 — 78). — Aldehydes  and 
ketones  yield  characteristic,  stable,  crystalline  deriv¬ 
atives  having  sharp  m.  p.  when  treated  with  a  solution 
of  2  :  4-dinitrophenylhydrazine  in  2I\r-hydrochloric  or, 
in  the  case  of  aldehydes  and  ketones  insoluble  in 
water,  when  boiled  with  an  alcoholic  suspension  of 
the  reagent.  The  compounds  may  be  purified  by 
recrystallisation  from  absolute  alcohol.  2  :  4 -Dinilro- 
phenylhydrazones  of  the  following  have  been  prepared  : 
n-propaldehydc,  tangerine-red,  m.  p.  155°;  n -buialde- 
hyde,  pale  orange,  m.  p.  122°;  isobuialdehyde,  orange, 
m.  p.  182°;  isor aleraldehyde,  orange-red,  m.  p.  123°; 
n-hexaldehyde,  orange-yellow,  m.  p.  104°;  n -heptalde- 
hyde,  pale  orange,  m.  p.  106°;  n-nonaldehyde,  bright 
yellow,  m.  p.  96° ;  methyl  ethyl  ketone,  orange,  m.  p. 
115°.  A.  R.  Powell. 

3  :  4-  and  2  :  5-Dimethoxyphenylhydrazine. 
W,  H.  Perkin,  jun.,  and  L.  Rubenstein  (J.C.S., 
1926,  357 — 362). — 3  :  4-Dimethoxyaniline  hydro¬ 
chloride,  on  diazotisation  with  methyl  nitrite  in 
acetic  acid  followed  by  treatment  with  ammonium 
sulphite  and  ammonia,  gives  ammonium  3  : 4 -di- 
methoxydiazobenzenesulphonate,  which  is  reduced  by 


zinc  and  acetic  acid  to  ammonium  3  :  4,-dimethoxy- 
phenylhydrazinosulphonalc.  This,  on  successive  treat¬ 
ment  with  alcoholic  hydrochloric  acid  and  sodium 
acetate,  yields  3  :  i-dimethoxyphenylhydrazme,  m.  p. 
81°  ( hydrochloride ,  m.  p.  162°  with  decomposition), 
which,  on  condensing  with  cyclohexanone  and  treating 
the  syrupy  hydrazone  with  alcoholic  hydrochloric  acid, 
forms  6  :  7 -dimethoxy-1  :  2  :  3  :  4 -tetrahydrocarbazole, 
m.  p.  98°.  A  similar  condensation  with  ethyl 
pyruvate  furnishes  an  oily  hydrazone,  from  which 
ethyl  5  :  6-dimelhoxyindole-2-carboxylate,  m.  p.  172°, 
is  obtained  on  treatment  with  alcoholic  hydrochloric 
acid.  2 : 5-Dimethoxyphenylhydrazine,  m.  p.  S4°, 
(hydrochloride  darkens  above  250°),  prepared  in  a 
similar  manner  (intermediate  products  described) 
from  2 : 5-dimethoxyaniline  hydrochloride,  resists 
condensation  with  ketones.  a-Ketoglutaric  acid,  on 
condensation  with  o-methoxyphenylhydrazine,  yields 
the  corresponding  hydrazone,  m.  p.  168°  (decomp.), 
which  with  alcoholic  hydrochloric  acid  furnishes 
ethyl  2-carbethoxy-7-methoxyindole-3-acetate,  m.  p.  106°, 
b.  p.  245 — 255°/ll  mm.,  from  which  the  acid,  m.  p. 
253°  (decomp.),  is  obtained  on  hydrolysis  with  sodium 
hydroxide.  p-Methoxyphenylhydrazine  and  a-keto- 
glutaric  acid  under  similar  conditions  give  an  oily 
hydrazone  and  a  syrupy  ester,  which  with  aqueous 
sodium  hydroxide  forms  2-carboxy-5-methoxyindole- 
3 -acetic  acid,  m.  p.  265°.  The  various  methoxy- 
derivatives  give  colorations  when  submitted  to  the 
brucine  test,  from  which  it  appears  that  brucine 
contains  two  methoxy-groups  in  the  o-position  to 
each  other.  J.  S.  H.  Davies. 

Acyl  derivatives  of  hydrazine.  F.  J.  Wilson, 
A.  B.  Crawford,  and  E.  C.  Pickering  (J.  Royal 
Tech.  Coll.,  1925,  [2],  47— 52).— See  A.,  1925,  i,  31S, 
935. 

Reactions  of  semicarbazides.  I.  V.  Hopper 
(J.  Royal  Tech.  Coll.,  1925,  [2],  42— 47).— See  A., 
1925,  i,  895. 

Mechanism  of  coupling.  J.  S.  P.  Blumberger 
(Chem.  Weekblad,  1926,  23,  106 — 113). — A  discussion 
of  the  various  theories  of  the  constitution  of  the 
diazo-compounds  and  hypothetical  stages  of  the 
coupling  reaction.  Whilst  the  suggestion  that  the  con¬ 
jugated  double  linkings  in  the  nucleus  play  the  chief 
part  meets  most  support  from  the  experimental 
evidence,  it  seems  clear  that  no  one  explanation  can 
cover  all  cases.  .  S.  I.  Levy. 

Stereoisomeric  o-methylcyclopentanols.  M. 
Godchot  and  P.  BedoS  (Compt.  rend.,  1926,  182, 
393 — 395;  cf.  A.,  1925,  i,  258,  537). — cis-o -Methyl- 
cyclapentanol,  b.  p.  148 — 149°,  d\l  0-9389,  w]>  1-4504 
(phenylurethane,  m.  p.  94°,  allophanate,  m.  p.  174°),  is 
formed  by  the  action  of  magnesium  methyl  iodide  on 
cycZopentene  oxide.  On  oxidation  with  chromic  acid 
in  acetic  acid  solution  o-methylcycZopentanone  is 
produced.  cycZoPcntene  oxide  is  most  readily  pre¬ 
pared  as  follows  :  zinc  adipate  is  heated  in  an  iron 
retort,  giving  cycZopentanone  in  50%  yield;  the 
latter  is  reduced  to  cycZopentanol  by  sodium  in  the 
presence  of  sodium  hydrogen  carbonate,  the  cyclo- 
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pentanol  is  dehydrated  by  heating  with  phthalie 
anhydride,  and  cycZopentene  oxide  is  obtained  by  the 
aotion  of  potassium  hydroxide  on  the  chlorohydrin 
which  is  readily  obtained  by  the  action  of  ehloro- 
carbamide  on  cycZopentene.  Pure  Zrans-o-methyl- 
cycZopentanol  may  be  prepared  by  the  action  of  sodium 
on  o-methylcycZopentanone  in  the  presence  of  sodium 
hydrogen  carbonate;  the  following  revised  physical 
constants  are  given :  b.  p.  150 — 151°,  cl\1  0-9258, 
nl!  1-4499,  phenyl  urethane,  m.  p.  89°,  allophanate, 
m.  p.  174°.  L.  F.  Hewitt. 

Geometric  stereoisomerism  in  the  cyclo¬ 
hexane  series.  III.  Chlorination  of  inactive 
m-methylcyciohexanone  ;  constitution  of  some 
disubstituted  derivatives  of  cyclohexanol.  M. 
Godciiot  and  P.  Bedos  (Bull.  Soc.  ehim.,  1926, 
[iv],  39,  83 — 99). — To  obtain  confirmation  of  the 
structures  previously  attributed  to  2-ehloro-5-methyl- 
cycZohcxanol  and  2 : 5-dimethylcycZo-hexanol  and 
-hexanone  (this  vol.,  280)  the  authors  have  repeated 
the  work  of  Kotz  and  Steinhorst  (A.,  1911,  i,  210), 
using  inactive  m-methylcycZohexanone  in  place  of  the 
active  ketone.  Chlorination  of  inactive  wi-methyl- 
cycZohexanone  in  cold  aqueous  solution  in  the  presence 
of  calcium  carbonate  yields  a  liquid  and  a  solid  mono- 
chloroketone.  The  latter,  m.  p.  55 — 56°,  is  identical 
with  the  ketone  described  by  Favorski  and  Boshovski 
(A.,  1915,  i,  411),  and  with  the  main  oxidation 
product  (with  chromic  acid)  of  the  methylcycZo- 
hexanols  obtained  from  A3-methylcycZohexene.  It 
must  accordingly  be  a  2-chloro-5-methylci/cZo- 
hexanone,  since  this  is  the  only  structure  compatible 
with  both  methods  of  formation.  Magnesium  methyl 
iodide  converts  this  solid  2-chloro-5-methylcycZo- 
hexanone  into  the  2  :  5-dimethylcycZohexanone,  the 
semicarbazide  of  which  has  m.  p.  122°,  and  a  little  of 
the  isomeride  yielding  a  semicarbazide,  m.  p.  155°. 
These  are  identical  with  the  2  : 5-dimethylcycZo- 
hexanones  obtained  by  oxidation  of  “  2  :  5  ’’-dimethyl- 
cycZohexanols  previously  described.  Similarly,  the 
liquid  2-chloro-5-methylcycZohexanone  yields  mainly 
the  2  :  5-dimethylcycZohexanone,  semicarbazone,  m.  p. 
155°,  which  is  identical  with  the  product  obtained  by 
Sabatier  and  Mailhe  by  catalytic  reduction  of  2:5- 
xylenol  and  subsequent  oxidation.  On  distillation 
with  quinoline,  the  mixture  of  2-chloro-5-methyl- 
cycZohexanones  yields  inactive  5-meZAyZcyclo-A2- 
hexen-l-one,  b.  p.  170°/760  mm.,  dM  0-919,  1-44635 

(semicarbazone,  m.  p.  182°),  which  differs  markedly 
from  the  4-methylcycZo-A2-hexen-l-one  described  by 
Kotz  and  Steinhorst  (Zoc.  cit.).  Earlier  attempts  by 
the  authors  to  elucidate  the  constitution  of  these 
compounds  by  direct  oxidation  of  2 : 5-dimcthyl- 
cycZo hexanone,  by  hydrogenation  of  2-chloro-5-methyl- 
cycZohexanols  by  Vavon  or  Niviere’s  methods,  or  by 
reduction  of  the  dimethylcycZohexanols  to  the  corre¬ 
sponding  xylenols  proved  unsuccessful. 

R.  BiuGimrAN. 

Bromophenols.  XVI.  A  new  (3:4:  5-)tri- 
bromophenol,  and  a  new  (4:5: 6-)tribromo- 
o-cresol.  M.  Kohn  and  G.  Solt£sz  (Monatsh., 
1925,  46,  245 — 251). — Bromination  of  3  :  5-dibromo- 
phenol  in  acetic  acid  with  rather  less  than  1  mol.  of 


bromine  gives  3:4: 54ribrojnopheiiol,  m.  p.  129° 
(triclinic  crystals,  details  by  K.  Hlawatsch),  which 
differs  from  2:3:  5-tribromophenol  (Bamberger  and 
Kraus,  A.,  1907,  i,  161).  The  methyl  ether,  m.  p. 
91 — 94°,  b.  p.  300 — 310°,  is  converted  by  fuming 
nitric  acid  into  3:4:  5-lribromo-2  :  G-dinitroanisole, 
m.  p.  127°.  Dibromo-o-cresol,  b.  p.  2S3 — 2S6°, 
brominated  in  acetic  acid,  yields  4:5:  G-tribromo- 
o -cresol,  m.  p.  106°  ( methyl  ether,  m.  p.  105°,  b.  p.  320°). 

C.  Hollins. 

Preparation  of  phenols  from  magnesium 
organo-derivatives.  D.  Ivanov  (Bull.  Soc.  chim., 
1926,  [iv],  39,  47 — 55). — From  experiments  with 
magnesium  phenyl  bromide  and  with  magnesium 
o-,  m-,  and  jo-tolyl  bromides,  it  is  shown  that  the  best 
yields  of  phenols  are  obtained  when  the  Grignard 
reagent  is  oxidised  at  —20°  (cf.  Porter  and  Steel,  A., 
1921,  i,  140).  The  concentration  and  speed  of  oxid¬ 
ation  are  relatively  unimportant,  but  replacement  of 
ether  by  benzene  as  solvent  increases  the  yield  of 
phenol  by  about  5% .  Oxidation  in  the  presence  of  an 
equimolecular  proportion  of  an  aliphatic  magnesium 
compound  increases  the  yield  of  phenol  by  approxim¬ 
ately  50%.  A  second  molecular  proportion  of  the 
aliphatic  compound  only  slightly  increases  the  yield, 
but  the  yield  increases  with  the  mol.  wt.  of  the 
aliphatic  derivative  employed,  the  highest  yields  (47 — 
53%)  being  obtained  in  the  presence  of  magnesium 
benzyl  chloride.  Temperature  has  less  influence  on 
the  yield  in  the  presence  of  the  aliphatic  compound. 
Since  the  thermal  value  of  the  oxidation  is  greater  with 
the  aliphatic  magnesium  compounds  than  with  the 
aromatic  derivatives,  indicating  that  the  former 
have  the  greater  affinity  for  oxygen,  it  is  suggested  that 
in  the  oxidation  of  a  mixture  the  aliphatic  derivative 
is  oxidised  first,  e.g.,  AlkMgBr — >-  AlkO-OMgBr,  and 
that  the  peroxide  thus  formed  reacts  with  the 
aryl  derivative,  thus,  AlkO-OMgBr-)- ArMgBr= 
AlkO'MgBr-f  ArO'MgBr,  which  on  decomposition 
yield  the  alcohol  and  phenol,  respectively.  The 
smaller  yields  of  phenols  which  result  when  the 
aliphatic  derivatives  having  the  greater  thermal  value 
on  oxidation  are  used  is  attributed  to  the  greater 
reducing  powers  of  such  derivatives,  the  reaction, 
AlkO-OMgBr-)-  AlkMgBr=2AlkO-MgBr,  diminishing 
the  yield  of  phenol.  It  is  possible,  however,  that  the 
low  yield  is  due  to  secondary  reactions  induced  by 
the  greater  supply  of  energy  available  under  more 
exothermic  conditions.  Confirmation  of  the  above 
theory  is  adduced  in  the  observation  that  the  yield 
of  phenol  in  the  oxidation  of  magnesium  phenyl 
bromide  is  not  proportional  to  the  volume  of  oxygen 
absorbed,  being  greater  proportionally  with  small 
volumes  of  oxygen  than  with  large.  The  con¬ 
centration  of  the  reducing  agent  (unchanged  mag¬ 
nesium  phenyl  bromide)  being  relatively  high  in  the 
initial  stages;  the  decomposition  of  the  peroxide  at 
first  proceeds  according  to  the  scheme  Ph-O-O-MgBr-)- 
PhMgBr — >  2Ph-OMgBr,  but  afterwards,  owing  to 
the  lower  concentration  of  the  unchanged  Grignard 
reagent,  secondary  reactions  preponderate.  Attempts 
to  increase  the  yield  of  phenol  by  the  use  of  such 
reducing  agents  as  manganous  chloride  ard  ferrous 
sulphate  failed.  R.  Bkigiitman. 
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Influence  of  substitution  in  the  components 
of  binary  solution  equilibria.  XLIX.  Binary 
systems  of  cinnamaldehyde  and  salicylaldehyde 
with  phenols.  R.  K.  Kremann  and  E.  Zechner 
(Monatsh.,  1925,  46,  177 — 192;  cf.  Kremann  and 
Pogantsch,  A.,  1924,  i,  52;  also  this  vol.,  394). — 
Setting-point  curves  are  given,  which  show  the 
probable  existence  of  molecular  compounds  between 
cinnamaldehyde  and  p-nitrophenol  (1  mol.  :  1  mol.), 
m-nitrophenol  (2  :  1),  pyrocatcchol  (1  :  1),  and 
resorcinol  (1:1  and  2:1).  Salicylaldehyde,  on  the 
other  hand,  forms  no  compound  with  phenol,  a-  and 
(3-naphthols,  pyrogallol,  quinol,  o-nitrophenol,  or 
2  :  4-dinitrophenol ;  two  compounds  of  salicylalde¬ 
hyde  with  picric  acid  (1:1  and  2  :  1)  are  obtained.  It 
seems  probable  that  the  formation  of  molecular 
compounds  between  aldehydes  and  phenols  is  due  less 
to  the  residual  valency  of  the  carbonyl  group  than  to 
that  of  an  unsaturated  side-chain.  C.  Hollins. 

Phenolic  derivatives  of  tetrahydronaphtha- 
lene.  J.  D.  Riedel  A.-G. — See  B.,  1926,  217. 

p- Alkyl  oxybenzhydrylamines.  C.  Torres  y 
Gonzales  (Bull.  Soc.  chim.,  1925,  [iv],  37,  1591 — 
1596). — A  number  of  substituted  benzhydrylamines 
have  been  prepared  by  the  reduction  of  the  corre¬ 
sponding  ketoxime  with  sodium  amalgam  in  alcoholic 
solution.  p-Ethoxybenzophenone  (b.  p.  215 — 225°/15 
mm.,  m.  p.  47 — 48°)  yields  an  oxime,  m.  p.  135 — 136°, 
reduced  to  p-ethoxybenzhydrylamine, 

CHPh(NH2)  •  C6H4-  OEt, 

an  undistillable  oil  ( hydrochloride ,  m.  p.  229°),  which  is 
resolved  into  its  optical  antipodes  by  means  of 
ammonium  d-bromocamphorsulphonate,  the  salt  of 
the  lsovo-base  (m.  p.  201 — 202°)  being  obtained  pure 
by  crystallisation  from  aqueous  alcohol :  d-5a.se, 
[a]D  4-3-37°  (hydrochloride,  m.  p.  223 — 224°),  l-6a.se, 
[a]D  —3-99°  ( hydrochloride ,  m.  p.  221 — 222°). 

p-Propoxybenzojdienone,  m.  p.  65 — 66°,  prepared 
from  phenyl  propyl  ether  and  benzoyl  chloride  in 
presence  of  aluminium  chloride,  forms  an  oxime,  m.  p. 
104 — 105°,  reduced  to  p-propoxybenzhydrylamine,  an 
oil  ( hydrochloride ,  m.  p.  220 — 221°).  p-Butoxybenzo- 
phenone,  b.  p.  235 — 245°,  m.  p.  38 — 39°,  forms  an 
oxime,  m.  p.  94 — 95°,  reduced  to  p-butoxybenz- 
hydrylamine,  an  oil  (hydrochloride,  m.  p.  213 — 214°). 
p-iso Amyloxybenzophenone,  b.  p.  225 — 240°,  is  con¬ 
verted  into  its  oxime,  m.  p.  93 — 94°,  which  is  reduced 
to  p-iso avnyloxybenzhydrylamine,  an  oil  ( hydrochloride , 
m.  p.  224 — 225°).  Reduction  of  p-phenoxybenzo- 
phenoneoxime,  m.  p.  124°,  yields  p-phenoxybenzhydryl- 
amine,  an  oil  (hydrochloride,  m.  p.  218 — 219°). 
p-Hydroxybenzophenone  condenses  with  ethyl  chloro- 
acetate  in  presence  of  sodium  ethoxide  to  give  ethyl 
p-benzoylphenoxyacetate,  Bz-C6H4-0,CH2*C02Et,  m.  p. 
84 — 85°  (hydrolysed  to  the  acid,  m.  p.  154 — 155°), 
of  which  the  oxime,  m.  p.  7S — 79°,  is  reduced  to 
p-carbcthoxipnethoxybenzhydrylamine, 

CHPh(NH2)-C6H4-0-CH2-C0aEt, 
an  oil  ( hydrochloride ,  m.  p.  183 — 184°).  Reduction  of 
phenylbenzylketoxime  furnishes  a  :  f i-diphenylethyl - 
amine,  an  oil  (hydrochloride,  m.  p.  251 — 252°);  of 
p-anisylbenzylketoxime,  a -anisyl-^-phenylethylamine, 
an  oil  (hydrochloride,  m.  p.  234°).  p-Ethoxyphenyl 


benzyl  ketone,  m.  p.  105 — 106°,  prepared  by  the 
Eriedel-Crafts  reaction  using  phenylacetyl  chloride, 
furnishes  an  oxime,  m.  p.  89 — 90°,  reduced  to  p- ethoxy - 
phenylbenzylmeihylamine,  an  oil  (hydrochloride,  m.  p. 
203 — 204°).  G.  M.  Bennett. 

Mercuration  of  aromatic  sulphides.  G. 
Sachs  and  M.  Ott  (Ber.,  1926,  59,  [B],  171 — 175). — 
Mercury  o-methylthiolbenzoate  is  not  decomposed 
in  a  uniform  manner  when  heated  at  170 — 230°. 
Diphenyl  sulphide  is  incompletely  mercurated  by 
mercuric  acetate  at  100°,  whereas  at  200°  insoluble 
products  are  formed ;  in  addition  to  the  latter 
p-acetatomercuridiphenyl  sulphide,  Ph-S-CcH4-lIg-OAc, 
m.  p.  148°,  is  obtained  at  150°  (preferably  in  the 
presence  of  boiling  amyl  acetate).  The  para-position 
of  the  substituent  in  the  molecule  is  established  by 
transforming  the  latter  by  nitric  acid  into  p-nitro- 
diphenylsulphone.  The  acetato-derivative  is  trans¬ 
formed  by  calcium  chloride  into  p-chloromercuri- 
diphenyl  sulphide,  m.  p.  181°,  which,  with  ammonia  in 
alcoholic  solution,  affords  the  compound, 
(Ph-S-CGH4Hg)2NH2Cl, 
m.  p.  164 — 170°  (slight  decomp.). 

Phenyl  thioacetate  reacts  with  mercuric  acetate 
in  the  same  manner  as  the  ethyl  ester  (Sachs,  A., 
1921,  i,  762),  affording,  according  to  conditions,  either 
phenylmercaptomercurichloride  or  mercury  phenyl- 
mercaptide.  H.  Wren. 

Relative  directive  powers  of  groups  of  the 
forms  HO  and  RR'N  in  aromatic  substitution. 
I.  J.  Allan  and  R.  Robinson  (J.C.S.,  1926, 
376 — 383). — A  quantitative  study  of  the  products  of 
nitration  in  cold  glacial  acetic  acid  of  the  ethyl,  propyl, 
isopropyl,  ?i-butyl,  and  benzyl  ethers  of  guaiacol  has 
been  made.  With  the  exception  of  veratrole,  which 
yields  only  the  4-nitro-derivative,  the  ethers  of 
guaiacol  yield  two  mononitro-compounds,  the  4-  and 
5-nitro-derivatives,  the  relative  amounts  being 
dependent  on  the  ratio  of  the  directive  powers  of  the 
groups  RO  and  MeO.  Since  the  weta-directing 
influence  of  the  alkoxy-group  is  zero,  it  is  assumed  that 
directive  power  of  RO/directive  power  of  MeO= 
%  of  (A)  formed  in  the  reaction/%  of  (B)  formed  in  the 


reaction  : 

(A)  Mb0l^N02  ^ 

RO^N 

.  Ro/\ 

MeO^T 

“^MeOl^^J 

By  the  method  of  thermal  analysis  with  the  aid  of 
f.-p.  curves  of  mixtures  of  compounds  of  the  above 
types,  (A)  and  (B),  prepared  by  alkylation  with  the 
appropriate  halide  and  potassium  hydroxide  in 
alcoholic  solution,  and  expressing  the  directive  power 
of  MeO  in  this  series  as  100,  it  is  found  that  the 
directive  powers  of  EtO,  Pr«0,  Pr^O,  «-BuO,  and 
CH2P1vO  are  135, 128,  150,  123,  and  113,  respectively. 
The  preparation  of  the  following  nitroalkoxyanisolcs 
is  described  :  4-nitro-2-ethoxy-,  m.  p.  102°,  5-nitro- 
isomeride,  m.  p.  85°;  i-nitro-2-propoxy-,  m.  p.  106°, 
5-wifro-isomeride,  m.  p.  72°;  ±-?iitro-2-isopropoxy-, 
m.  p.  S3°,  5-iu7ro-isomeride,  m.  p.  53°;  4t-nitro-2-n- 
butoxy-,  m.  p.  74°,  5-m7ro-isomeride,  m.  p.  56° ; 
i-nitro-2-bensyloxyanisole  crystallises  from  alcohol  in 
one  of  two  forms,  m.  p.  93°  and  m.  p.  98°,  5 -nitro- 
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isomeride,  m.  p.  82°.  4  :  5-Dinitro-2-alkoxyanisoles 
were  obtained  by  treatment  of  the  mononitration 
products  with  nitric  acid :  ethoxy-,  m.  p.  150°, 
propoxy-,  m.  p.  143°,  iso propoxy-,  m.  p.  129°,  n -butoxy-, 
m.  p.  97°.  4 : 5-Dinitro-2-ethoxyanisole,  after 

reduction,  combines  with  phenanthraquinone  to  form 
Z-methoxy-2-ethoxyphenantJiraphenazine,  m.  p.  231°, 
and  is  converted  by  hydrogen  sulphide  in  presence  of 
aqueous  alcoholic  ammonia  into  G'-nitro- 3'(or  4')- 
methoxy-i' (or  3')’- ethoxyphenyl - 4  :  5 -thiotriazopyro- 
catechol  methyl  ethyl  ether ,  m.  p.  175°. 

J.  S.  H.  Davies. 

Relative  directive  powers  of  groups  of  the 
forms  RO  and  RR'N  in  aromatic  substitution. 

II.  Nitration  of  some  2-benzyloxyanisoles 

substituted  in  the  benzyl  group.  A.  E.  Oxford 
and  R.  Robinson  (J.C.S.,  1926,  383— 391).— The 
compounds  studied  were  the  m-nitrobenzyl,  p-nitro- 
benzyl,  and  m-mcthoxybenzyl  ethers  of  guaiacol. 
The  procedure  is  similar  to  that  indicated  in  the 
preceding  abstract.  The  directive  powers  of  the 
groups  in  the  order  named  are  67,  67,  and  92  (MeO= 
100).  The  preparation  of  the  following  2-benzyl- 
oxyanisoles  is  described  :  2-m -nitro-,  m.  p.  47-5 — 48°, 
4-nitro-derivative,  m.  p.  164 — 165°,  5-nitro-deriv- 
ative,  m.  p.  140-5 — 14T5°;  2-p-nitro-,  m.  p.  63-5°, 
4-wifro-derivative,  m.  p.  167 — 16S°,  5-?u7ro-derivative, 
m.  p.  163-5 — 164-5°;  2-m -methoxy-,  m.  p.  31-5°, 
4-miro-derivative,  m.  p.  116 — 117°,  5-m7ro-derivative, 
m.  p.  98-5 — 99-5°;  2-p-methoxy-,  m.  p.  94 — 96°, 
4-mYro-derivative,  m.  p.  129 — 130°,  5-nifro-derivative, 
m.  p.  109°  with  slight  softening  at  100°.  It  was  not 
found  possible  to  nitrate  2-p-methoxybenzyloxy- 
anisole  satisfactorily.  J.  S.  H.  Davies. 

Relative  directive  powers  of  groups  of  the 
forms  RO  and  RR'N  in  aromatic  substitution. 

III.  Nitration  of  some  p-alkyloxyanisoles.  R. 
Robinson  and  J.  C.  Smith  (J.C.S.,  1926, 392 — 401). — 
The  method  of  thermal  analysis  is  utilised  to  deter 
mine  the  relative  amounts  of  the  mononitro-isomerides 
obtained  by  nitrating  4-ethoxy-,  4-propoxy-,  and 
4-p-nitrobcnzyloxy-anisoles,  for  which,  as  well  as  for 
their  2-  and  3-nitro-derivatives,  2-  and  3-nitro-4- 
methoxyphenol,  and  quinol  monomethyl  ether, 
satisfactory  methods  of  preparation  are  described.  The 
directive  powers  of  ethoxy-,  w-propoxy-,  and  p-nitro- 
benzyloxy- groups  in  the  order  named  are  163, 180,  and 
38  (MeO=100).  The  following  nitro-4-alkyloxy- 
anisoles  were  prepared :  Z-nitroA-ethoxy-,  m.  p. 
39-5°,  f.  p.  39-0° ;  2-m(ro-isomeride,  m.  p.  37 — 39°, 
f.  p.  38-4°;  Z-niiroA-propoxy-,  m.  p.  10-7°  (attempts 
to  prepare  this  compound  from  the  silver  salt  of 

2- nitro-4-methoxyphenol  were  unsuccessful) ;  2-nitro- 
isomeride,  f.  p.  32°;  i--p-nilrobenzyloxy-,  m.  p.  87-5°, 

3- m7ro-derivative,  m.  p.  153°,  f.  p.  152-S°,  2 -nitro- 
derivative,  m.  p.  123-5°,  f.  p.  123-0°.  Ethyl  y -methoxy  - 
phenyl  carbonate,  m.  p.  21°,  formed  by  the  interaction 
of  ethyl  chloroformatc  and  quinol  monomethyl  ether 
in  presence  of  sodium  hydroxide,  forms  on  nitration  the 
3->n7ro-derivative,  m.  p.  66-5°,  which  on  hydrolysis 
with  an  aqueous  methyl-alcoholic  solution  of  sodium 
hydrogen  carbonate  followed  by  acidification  yields 
the  dimorphous  3-nitro-4-methoxyphenol,  m.  p.  98 — 
100°,  the  unstable  modification  of  which  appears  to 


have  m.  p.  S5°.  Similarly,  quinol  monomethyl  ether, 
m.  p.  56°,  when  heated  to  about  200°  and  quickly 
cooled,  has  b.  p.  243 — 244°,  m.  p.  53°,  changing  slowly 
to  55°.  The  crystals,  m.  p.  56°,  also  change  on  keeping 
and  the  m.  p.  becomes  55°.  J.  S.  H.  Davies. 

Relative  directive  powers  of  groups  of  the 
forms  RO  and  RR'N  in  aromatic  substitution. 

IV.  Discussion  of  the  observations  recorded  in 
Parts  I,  II,  and  III.  J.  Allan,  A.  E.  Oxford, 
R.  Robinson,  and  J.  C.  Smith  (J.C.S.,  1926,  401 — 
411 ;  cf.  preceding  abstracts). — The  results  obtained 
are  in  harmony  with  a  hypothesis  of  electronic 
displacements  of  two  kinds.  The  general  polar  effect 
is  partly  propagated  through  the  chain  and  partly 
distributed,  the  latter  portion  being  sometimes  in  the 
same  direction  as  the  electronic  displacements,  and 
sometimes  in  the  opposite  direction.  Erom  this,  the 
general  rule  follows  that  the  disparities  in  the  directive 
powers  of  particular  groups  in  the  pyrocatechol  series 
are  increased  in  the  quinol  series.  A  classification  of 
conjugated  systems  is  made,  and  the  theory  is  applied 
to  the  general  problem  of  orientation  in  aromatic 
substitution  and  to  other  examples  of  the  interaction 
of  general  effects  and  conjugated  systems. 

J.  S.  H.  Dames. 

Relative  directive  powers  of  groups  of  the 
forms  RO  and  RR'N  in  aromatic  substitution. 

V.  Nitration  of  p-methoxydiphenyl  ether.  T.  R. 

Lea  and  R.  Robinson  (J.C.S.,  1926,  411 — 413). — 
m -Methoxy diphenyl  ether,  b.  p.  175°/20  mm.,  is 
obtained  by  heating  a  mixture  of  m - m eth oxyphen ol , 
bromobenzene,  potassium  hydroxide,  and  copper- 
bronze.  4- Methoxy  diphenyl  ether,  b.  p.  186°/32  mm., 
solidifying  at  —10°,  prepared  similarly,  when  nitrated 
in  glacial  acetic  acid,  yields  solely  the  3-m<ro-deriv- 
ative,  m.  p.  73 — 74°,  which,  on  hydrolysis  with 
potassium  hydroxide,  yields  Z-nitroA-hydroxydiphenyl 
ether,  m.  p.  51 — 52°.  o-Methoxydiphcnyl  ether  yields 
a  nitro-derivative,  probably  Z-nitro-G-methoxydi- 
phenyl  ether,  m.  p.  70 — 71°.  These  results  show  that 
the  directive  powers  of  phenoxy-  and  p-methoxy- 
phenoxy-groups  are  very  weak  compared  with  that  of 
methoxyl,  a  result  which  accords  with  the  theoretical 
conceptions  held.  J.  S.  H.  Davies. 

Compounds  of  molybdic  acid,  tungstic  acid, 
and  quinquevalent  molybdenum  with  poly- 
hydric  phenols  and  phenolic  acids.  R.  Wein- 
land,  A.  Babel,  K.  Gross,  and  H.  Mai  (Z.  anorg. 
Chem.,  1926,  150,  177- — 209). — Molybdic  acid  forms 
complex  anions  containing  1  and  2  mols.  of  pvro- 
gallol  (cf.  Fernandes,  A.,  1925,  ii,  1061).  Ammonium 
and  pyridine  salts  of  monopyrogallolmolybdic 
acid,  [O2Mo(OH)-O-C0H3(OH)-(>]H,  and  potassium, 
ammonium,  pyridine,  and  piperidine  salts  of  dipyro- 
gallolmolybdic  acid,  [02Mo{-0-CGH3(OH)-0-}2]H2, 
were  prepared.  Most  of  these  are  stable  in  the  air. 
Several  salts  of  similar  complex  anions  containing 
pyrocatechol  were  obtained.  Complex  anions  in 
which  the  oxygen  of  the  hydroxyl  groups  of  the 
polyhydric  phenol  is  replaced  by  the  radicals  Mo207  or 
Mo3OJ0  are  also  formed,  the  salts  obtained  having  the 
formulae  [CfiH,(Mo20-),]H,(NHo),,6H20  and 
[CrH4(Mo3O10)2]H2(NH3)4,10H2O. 

Tungstic  acid  also  forms  anions  containing  2  mols.  of 
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pyrocatecliol,  and  ammonium,  piperidine,  and  aniline 
salts  were  prepared.  Pyridine,  quinoline,  and  o-  and 
p-phenylenediamine  salts  were  prepared  which  con¬ 
tained  3  mols.  of  pyrocatechol,  but  the  third  mol.  is 
formulated  as  “  pyrocatechol  of  crystallisation  ”  ;  it 
may,  however,  be  part  of  the  anion.  A  piperidine 
salt  of  dipyrogalloltungstic  acid  was  obtained. 
Tungstic  acid  forms  a  complex  anion  containing  only 
1  mol.  of  salicylic  acid ;  potassium  and  sodium  salts, 
[02W(0H)-0-CGH4*C0,]K(Na),  were  prepared.  Gallic 
acid  forms  a  complex  anion  containing  2  mols.  of  the 
acid,  and  the  pyridine  salt, 

[02W{-0-C6H2(0H)2>C02}2]H2,(C5H5N)2,3H20, 
was  prepared.  By  the  action  of  hydrochloric  acid  or 
barium  chloride  a  monogallato-ocid  or  its  barium  salt, 

[02W<Q>C6H2(0H)C02],Ba,  is  obtained.  Molyb¬ 
denum  forms  similar  mono-  and  di-gallato- anions ; 
pyridine  and  quinoline  salts  of  the  latter  were  obtained. 
An  anion  rich  in  molybdenum  was  also  prepared  as 
its  pyridine  salt, 

[(OH)2Mo206ICGH2(OH),C02]H,(C5H5N)1.5. 

The  emerald-green  chloride,  MoOC13,2NH4C1,  of 
quinquevalent  molybdenum  forms  compounds  with 
gallic  acid  and  ethylenediamine  or  guanidine;  these 
contain  1  mol.  of  gallic  acid  to  1  atom  of  molybdenum. 

A.  Geake. 

Pyrocatechol  and  pyrogallol  compounds  with 
stannic  acid.  It.  Weinland  and  M.  Maier  (Z. 
anorg.  Chcm.,  1926,  150,  217 — 230). — Complex  com¬ 
pounds  of  stannic  acid  and  pyrocatechol  are  prepared 
by  adding  pyrocatechol  to  a  mixture  of  stannic  chloride 
and  water.  Salts  of  the  complex  acid  thus  formed  are 
obtained  by  the  addition  of  an  acetate  or  a  base,  and 
have  the  general  formula  [Sn(C6H402)3]M2,  the  tin 
having  the  co-ordination  number  6.  Ammonium, 
potassium,  silver,  magnesium,  calcium,  barium,  zinc, 
manganese,  aluminium,  pyridine,  quinoline,  piperidine, 
and  ethylenediamine  salts  were  prepared  and  contain 
varying  amounts  of  water  of  crystallisation.  Calcium 
and  barium  also  form  salts  containing  G  mols.  of 
pyrocatechol,  but  it  is  probable  that  the  additional 
3  mols.  are  bound  by  partial  valencies  to  the  basic 
metal,  [Sn(C0H,tO2)3]Ba(....OH-C0H4;OH)3.  Unlike 
the  other  salts,  these  give'  a  strong  green  colour  with 
ferric  chloride.  The  complex  anion  is  very  stable,  and 
those  salts  which  are  sufficiently .  soluble  can  be 
recrystallised  from  water  or  alcohol.  Pyrogallol 
forms  a  similar  complex  anion,  of  which  the  ammonium 
and  pyridine  salts  were  prepared.  A.  Geake. 

Dithiopyrocatechol.  P.  C.  Guha  and  M.  N. 
Chakladar.  (J.  Indian  Chem.  Soc.,  1925, 2,  318 — 335). 
— When  oxidised  with  iodine,  dithiopyrocatechol 
(dibenzoyl  derivative,  m.  p.  77°)  yields  a  disulphide, 
C6H4S2,  yellow,  m.  p.  185 — 190°.  The  thiopyro- 
catechol  is  conveniently  obtained  by  reduction  of 
benzene-o-disulphonic  chloride,  m.  p.  143°.  Con¬ 
densation  of  dithiopyrocatechol  with  o-nitrobenz- 
aldehyde  yields  o-nitrobenzylidenedithiopyrocatechol, 
in.  p.  106°,  and  with  acenaphthenequinone  it  yields 
the  substance  (C10H1GCO)C;S2;CGH4,  m.  p.  190°. 

4 - B rom od i tki opyrocatechol,  m.  p.  43 — 44°  ( dibenzoyl 
derivative,  m.  p.  85°,  diethyl  ether,  m.  p.  54°),  is 
readily  oxidised  by  iodine  to  the  disulphide,  C0H3BrS2, 


m.  p.  154°.  The  reactions  of  4-bromodithiopyro- 
catechol  with  a  variety  of  substances  are  recorded. 
When  treated  with  an  aqueous  solution  of  potassium 
chloroacetate  it  yields  4-bro?no-o-phenylenedilhio~ 
glycollic  acid,  m.  p.  170°,  whilst  with  free  chloroacetic 

acid  it  yields  a  substance,  Br*CGH3<C®  ??2,  m.  p.  191°. 

S-CO 

By  the  action  of  benzylidene  chloride  or  benzaldehyde 
is  formed  benzylidenebromodithiopyrocatechol,  m.p.l70°. 
When  the  potassium  salt  of  the  thiopyrocatechol 
is  heated  in  toluene  solution  with  s-tetrabromo- 
ethane,  it  yields  glyoxaldibromodithiopyrocatechol, 
which  the  authors  consider  may  have  the  constitution 

Br-C6H3<®;^|>C6H3-Br,  m.  p.  236-238°. 

Thionyl  chloride  yields  a  substance,  C6H3Br!S2!SO, 
m.  p.  220°  (decomp.) ;  oxalyl  chloride  yields  oxalyl- 

g.QO 

bromodithiopyrocatechol,  Br-C6H3<(.g  sublimes  at 


150° ;  thiocarbonyl  chloride  yields  bromodithiopyro- 

catechol  thiocarbonate,  BrC6H3<Cj^>CS,  m.  p.  140°. 

When  4-bromodithiopyrocatcchol  is  heated  with  a  mix¬ 
ture  of  phthalic  anhydride  and  zinc  chloride  a  substance, 

co*s 

possibly  CGII4<^QQ.g)>CGH3Br,  is  obtained  which  is 

readily  hydrolysed  to  the  original  mercaptan.  Con¬ 
densation  with  phenanthraquinone  proceeds  in  two 

stages,  yielding,  (1)  (C12H8CO)C<Cg!>C6H3Br,  m.  p. 

195°,  and  (2)  C12H8(CIS2ICGH3Br)2,  m.  p.  115°. 

R.  W.  West. 


Configuration  of  d-quercitol.  P.  Karrer  (Helv. 
Chim.  Acta,  1926,  9,  116 — 117 ;  cf.  Karrer,  Widmer, 
and  Riso,  A.,  1925,  i,  673). — The  oxidation  of  quercitol 
to  mucic  acid  by  means  of  nitric  acid  (Kiliani  and 
Scheibler,  A.,  1889,  581)  limits  the  possible  con¬ 
figurations  for  d-quercitol  to  I  or  II,  i.e.,  those  which 
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possess  similar  asymmetry  to  a-inositol.  The 
difficulty  in  methylating  quercitol,  or  in  effecting 
condensations  with  acetone  or  benzaldehyde  (cf. 
Herzig  and  Orting,  A.,  1920,  i,  879),  shows  that  the 
similar  inactivity  of  meso-inositol  affords  no  clue  to 
the  position  of  its  hydroxyl  groups. 

J.  W.  Baker. 

Derivatives  of  campholcarbinol  [1:2:2: 3- 
tetramethylcycfopentyl-l-carbinol].  H.  Rupe 
and  F.  Fehlmahk  (Helv.  Chim.  Acta,  1926,  9,  80 — 
97). — 1  :  2  :  2  :  3  -  TetramethylcycZopentyl  - 1  -  carbinol 
[ phthalate ,  m.  p.  80°;  phenylthiour ethane,  m.  p.  101°; 
acetate,  b.  p.  101°/9  mm.;  propionate,  b.  p.  112°/10 
mm. ;  camphor carboxylate,  m.  p.  145° ;  phenylacetate, 
b.  p.  191°/12  mm.;  hydrocinnamale,  b.  p.  206°/12 
mm,;  cinnamate,  b.  p.  217°/11  mm.,  148°/0-5mm.; 
p-nitrobenzoate,  m.  p.  95°;  p -aminobenzoate,  m.  p. 
74°,  b.  p.  242 — 243°/13-5  mm.,  hydrochloride,  m.  p. 
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140 — 146°  (decomp.)],  is  prepared  by  the  action  of 
sodium  and  alcohol  on  ethyl  campholate  (cf.  A., 
1920,  i,  383).  It  is  purified  through  the  sodium  salt 
of  the  acid  phthalate,  and  converted  by  the  action 
of  hydrobromic  acid  in  glacial  acetic  acid  solution 
into  1:2:2: 3-letramethylcyclopeniylbromomelhane, 
b.  p.  94 — 95°/9  mm.,  which  is  readily  decomposed 
in  air  and  light,  and  on  distillation  at  atmospheric 
pressure  or  by  treatment  with  silver,  acetate  in  acetic 
acid  solution  loses  hydrogen  bromide  to  give  a  com¬ 
pound,  C10H18,  b.  p.  163 — 164°/760  mm.,  46 — 
50°/9  mm.  The  bromomethane  in  ether  solution  reacts 
with  magnesium,  giving  a  mixture  of  hydrocarbons 
CioHls,  C10H20,  and  a  bimoleeular  hydrocarbon, 
(C10H19)2,  b.  p.  177 — 178°/10  mm.  With  aniline  at 
150°,  it  yields  1:2:2:  3-tetraniethylcyclopentyl- 
mcthylaniline,  m.  p.  59°,  b.  p.  173°/9  mm.  [unstable 
hydrochloride,  m.  p.  156°  (decomp.) ;  nilrosoamine]. 
1:2:2: 3-Tetramcthylc/ycZopentyl  methyl  ketone 
(A.,  1919,  i,  539),  prepared  from  1:2:2:  3-tetra- 
methylcycZopentane-l-carboxyl  chloride  and  mag¬ 
nesium  methyl  iodide  or  zinc  methyl,  is  accompanied 
by  a  compound,  (C,0H17O)2,  m.  p.  67°,  giving  with 
phosphorus  pentachloride  a  chloride,  CZqH33OC1, 
m.  p.  117°.  The  formula  (C9H17*CO)2  is  deduced. 
The  methyl  ketone,  on  bromination  in  acetic  acid, 
yields  1:2:2:  3-tetramelhylcyclopentyl  bromomethyl 
ketone,  m.  p.  35°,  b.  p.  138 — 142°/12  mm.,  unstable 
in  light  and  air;  it  has  an  irritant  action  on  the 
skin  and  is  converted  by  treatment  with  potassium 
acetate  in  boiling  acetic  acid  solution  into  1  :  2  :  2  :  3- 
tetramethylcyclopentyl  acetoxymethyl  ketone,  b.  p. 
146°/12  min.,  hydrolysed  to  1:2:2:  3 -tetramethyl- 
cyclo pentyl  hydroxymethyl  ketone,  b.  p.  123 — 125°/12 
mm.  ( benzoate ,  m.  p.  82°;  double  compound  with 
calcium  chloride;  phenylacetate,  b.  p.  224°/12  mm.), 
reduced  by  sodium  or  aluminium  amalgam  to 
1:2:2:  3-tetramethylcycZopentyI  methyl  ketone  and 
a  little  1:2:2: 3-tetramethylci/cZopentyl-l-glycoI. 
Bromination  of  1:2:2:  3-tetramethylci/cfopentyl 
methyl  ketone  in  carbon  disulphide  or  chloroform 
gives  1:2:2:  3-tetramethylcyclopenlyl  dibromomethyl 
ketone,  m.  p.  52°,  b.  p.  164°/12  mm.,  which  with 
potassium  methoxide  yields  1:2:2:  3 -tetramethyl- 
cyclo pentyl  dimethoxymethyl  ketone,  b.  p.  128 — 130°/12 
mm.  ( semicarbazone ,  m.  p.  181°).  The  monobromo- 
methyl  ketone  reacts  with  potassium  phthalimide, 
giving  the  phthalimidomethyl  ketone, 

C6H4<CO>N'CH2'CO,C9H^> 
m.  p.  98 — 99°,  which  with  alcoholic  potassium  hydr¬ 
oxide  yields  the  acid, 

CO2H-C0H4-CO-NH-CH2-CO-C9H17, 
in.  p.  143°  (decomp.).  When  hydrolysed,  this  gives 
1:2:2:  3-tdramethylcyclopentyl  aminomethyl  ketone, 
b.  p.  128°/12-5  mm.  [phenylthiocarbamide,  m.  p.  105° 
(decomp. )],  isolated  as  hydrochloride,  in.  p.  229° 
(decomp.).  1:2:2:  3-Tctramethylci/cfopentyl  bromo¬ 
methyl  ketone  reacts  with  methylamine  in  alcohol 
solution,  giving  the  methylaminomethyl  ketone,  b.  p. 
123°/11  mm.  (hydrochloride,  hydrobromide,  phenyl¬ 
thiocarbamide,  m.  p.  147°),  and  the  compound 
( CyHj - •  C 0 •  C H, ) 2NMe  as  hydrochloride,  m.  p.  199°. 
With  aniline,  it  gives  the  compound 
(C9H17-CO-CH2)2NPh, 


m.  p.  212° ;  with  trimethylamine  it  gives  the  quater¬ 
nary  bromide,  m.  p.  230°  (decomp.),  and  with  pyridine 
a  pyridinium  bromide,  m.  p.  214°.  In  ether 
solution  the  bromomethyl  ketone  reacts  with  mag¬ 
nesium,  giving  the  methyl  ketone  and  a  compound, 
C23H4o02,  m.  p.  82°.  The  methyl  ketone,  on  treat¬ 
ment  with  sodium  ethoxide  and  amyl  formate,  gives 
a  hydroxymethylene  derivative,  C9II7-CO'CH;CH,OH, 
b.  p.  122 — 123°/12-5  mm.  (copper  salt,  ferric  salt), 
yielding  on  reduction  1:2:2: 3-tetramethylcyclo 
pentyl  fi-hydroxyethyl  ketone,  b.  p.  146 — 148°/13  mm. 

M.  Clark. 

Dehydration  of  benzyl  alcohol  by  the  xanthate 
method.  S.  Nametkin  and  D.  Kijrsanov  (J. 
pr.  Chem.,  1926,  [ii],  112,  164 — 168). — When  methyl 
benzylxanthate,  m.  p.  29°  (ethyl  ester,  b.  p.  170— 
171°/14  mm. ;  amide,  m.  p.  61-5 — 62°),  is  heated  at 
350°  it  decomposes  mainly  according  to  the  scheme  : 
2C7H/OCS*SMe  =  2COS  +  2MeSH  -f  CHPhiCHPh. 
In  this  way,  23  g.  of  methyl  ester  yield  about  5  g. 
of  stilbene  and  a  substance,  C.,sH„fiS,  m.  p.  184 — 
185°.  ‘  ”  R.  W.  West. 

Semipinacoline  transformation.  Necessity 
for  the  presence  of  a  phenyl  group  in  molecular 
transpositions.  II.  (Mlle.)  J.  Livy  (Bull.  Soc. 
claim.,  1926,  [iv],  39,  67—72;  cf.  A.,  1924,  i,  283).— 
The  theory  that  a  phenyl  group  attached  directly 
to  the  secondary  alcohol  group  is  an  essential  con¬ 
dition  of  intramolecular  change  in  glycol  dehydration 
is  supported  by  the  behaviour  of  three  new  glycols. 
Dibenzylmethyl  glycol  («.-q>hcnyl-$-benzylbulane-$ydiol), 
b.  p.  241 — 243°/34  mm.,  m.  p.  34 — 35°,  from  ethyl 
lactate  and  magnesium  benzyl  chloride,  on  dehydr¬ 
ation  with  sulphuric  acid  (50%),  yields  u-phenyl- 
$-benzylbutan-y-onc,  b.  p.  200 — 205°/'20  mm.  ( semi¬ 
carbazone ,  m,  p.  154 — 155°).  The  ketone  was  also 
obtained  by  oxidising  a -phenyl-$-benzylbutan-y-ol, 
b.  p.  215 — 220°/25  mm.,  from  magnesium  methyl 
iodide  and  dibenzylacetaldehyde.  a a-Diphenyl-y- 
methylbutane-$y-diol,  b.  p.  235 — 236°/37  mm., 
similarly  prepared  from  ethyl  diphenylmethylgly  collate, 
CHPh^CHfOHpCOaEt,  m.  p.  66°,  on  dehydration 
yields  aa-diphenyl-y-methylbutan-P-one.  Similarly, 
auyy-tetraphenylpropane-a^-diol,  m.  p.  110 — 111°, 
analogously  prepared,  yields  s-tetraphenylpropanone. 

R.  Brightman. 

Cholesterol.  H.  Fischer  and  A.  Treibs 
(Annalen,  1926,  446  ,  241 — 259). — When  cholesterol 
is  distilled  under  reduced  pressure  by  a  method 
involving  the  breaking  down  of  the  molecule  by 
means  of  a  hot  platinum  wire,  a  number  of  products 
can  be  isolated  :  (a)  10%  of  naphthalene ;  (b)  small 
amounts  of  styrene;  (c)  a  hydrocarbon,  C15H12, 
m.  p.  91 — 92°  ( pi-crate ,  m.  p.  155°),  volatile  in  steam ; 
(d)  a  hydrocarbon,  C18H14,  m.  p.  203°  (dibromide, 
in.  p.  217°);  (c)  a  hydrocarbon,  C14H10,  m.  p.  124° 
(picrate,  m.  p.  139°) ;  (/)  gaseous  products  containing 
hydrogen  5%,  unsaturated  hydrocarbons  30%,  and 
saturated  hydrocarbons  65%.  The  application  of 
this  degradation  process  to  several  cholesterol  deriv¬ 
atives  led  only  to  indefinite  results.  Experiments  in 
catalytic  reduction  showed  that  cholesteryl  oleate 
cannot  be  reduced  further  than  the  stearate  and  that 
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cholesterol  yields  a  mixture  of  three  crystalline  com¬ 
pounds  :  a  substance,  C27H4fiO,  m.  p.  134°,  which 
seems  to  be  an  isomeride  of  cholesterol ;  a  substance, 
m.  p.  202°,  and  a  substance,  m.  p.  218°,  which  are 
reduction  products  of  cholesterol  or  its  isomcrides. 

R.  W.  West. 


Constitution  of  teresantalic  acid.  L.  Ruzicka 
and  F.  Liebe  (Helv.  Chim.  Acta,  1926,  9,  140 — 144). 
— The  relationship  of  teresantalic  acid  to  a-santalol 
(cf.  Semmler  and  Zaar,  A.,  1910,  i,  573)  and  santene, 
the  constitution  of  which  is  certain  (cf.  Semmler  and 
Bartelt,  A.,  1908,  i,  195),  only  leaves  the  position 
of  the  carboxyl  group  uncertain.  Teresantalol  (cf. 
Semmler  and  Bartelt,  A.,  1907,  i,  703),  on  oxidation 
with  chromic  acid,  yields  the  corresponding  aldehyde, 
m.  p.  217°,  the  semicarbazone  of  which,  on  treatment 
with  sodium  ethoxide  for  8  hrs.  at  180°,  yields  tri- 
eyclene,  which  was  converted  by  means  of  acetic 
and  sulphuric  acids  into  isobornyl  acetate  and  hence 
into  camphor.  Teresantalic  acid  (an¬ 
nexed  formula)  therefore  possesses  the 
camphor  skeleton,  the  position  of  the 
carboxyl  group  being  determined  by  the 
above  reactions.  Whether  teresantalic 
acid  possesses  the  camphor  or  camphene 
type  of  formula  (cf.  Semmler,  A.,  1910, 
i,  573)  is  immaterial,  since  these  are 


Mo 


/  I  \ 


Mcl 


\ 


:-CO,h| 
/ 


\/ 


merely  different  plane  projections  of  the  same  space 
model  (cf.  Ruzicka  and  Stoll,  A.,  1923,  i,  119). 

J.  W.  Baker. 


Hydrogenation  of  aromatic  acids  and  their 
salts  under  pressure.  I.  V.  Ipatiev  and  G. 
Rasuvajev  (Bcr.,  1926,  59,  [J5],  306 — 311 ;  cf. 
Ipatiev  and  Philipov,  A.,  1908,  i,  342). — Sodium, 
potassium,  lithium,  calcium,  and  barium  benzoates 
are  converted  into  the  corresponding  licxahydro- 
benzoates  when  mixed  with  nickel  oxide  and  heated 
under  high  pressure  in  an  atmosphere  of  hydrogen 
at  275 — 300°.  Under  similar  conditions,  zinc,  nickel, 
and  ferrous  benzoates  undergo  profound  change, 
yielding  gaseous  products  containing  much  methane 
and  carbon  dioxide  and  an  intensely  red  sublimate 
which  has  not  been  investigated  fully.  Sodium 
salicylate  is  very  readily  hydrogenated,  with  loss  of 
the  carboxyl  group  and  formation  mainly  of  cyclo- 
hexanol ;  salicylic  and  p-hydroxybenzoic  acids  are 
much  more  slowly  reduced,  giving  homogeneous 
ci/cfohexanol  unaccompanied  by  cyclohexanone. 
Mandelic  acid  is  not  hydrogenated,  owing  to  the  ease 
with  which  it  yields  resinous  compounds,  whereas 
sodium  mandelate  loses  its  aliphatic  hydroxyl  group 
and  becomes  converted  into  phenylacetic  acid,  which 
suffers  partial  reduction  to  cyc/ohexylacetic  acid. 

H.  Wren. 

Thermal  decomposition  of  unsymmetrical 
diacyl  peroxides.  F.  Fichter  and  H.  Erlen- 
meyer  (Helv.  Chim.  Acta,  1926,  9,  144—152). — 
The  thermal  decomposition  of  various  unsymmetrical 
diacyl  peroxides  in  a  sealed  bomb,  at  their  explosion 
points,  has  been  investigated  to  determine  whether 
the  formation  of  the  resulting  hydrocarbons  occurs 
in  accordance  with  the  scheme  (a)  (RC02-)2 — ^R-R-h 
2C02;  or  (6)  (R-C02-)2-^2R+2C02  and  R+R— > 
R-R.  The  former  is  shown  to  be  correct.  Thermal 


decomposition  of  acetyl  benzoyl  peroxide  yields,  in 
addition  to  carbon  dioxide,  toluene,  ethane,  benzene, 
and  some  diphenyl,  the  last  three  products  being 
obtained  by  the  decomposition  of  the  toluene,  at  the 
higher  temperature  produced  by  the  explosion,  in 
accordance  with  the  schemes:  2PlvMc— >-Ccn6+ 
CHPh:CH2+H2;  2Ph-Me  — >  Ph-Ph+C2H6  (cf. 
Furko,  A.,  1887,  572).  An  cquimolccular  mixture  of 
diacetyl  peroxide  and  dibenzoyl  peroxide  (which,  on 
thermal  decomposition,  should  yield  the  same  pro¬ 
ducts  as  acetyl  benzoyl  peroxide  if  the  liberation  of 
free  radicals  intervenes)  gives  mainly  diphenyl  and 
ethane,  together  with  some  benzene,  which  is  a 
secondary  decomposition  product  of  the  diphenyl, 
since  the  latter,  on  passage  through  a  tube  at  500 — 
600°,  is  shown  to  decompose  in  accordance  with  the 
scheme:  2Ph-Ph — ^CcHG+CcH,,Ph2 ;  pp'-diphenyl- 
benzene  could  also  be  isolated  from  the  products 
of  the  thermal  decomposition  of  dibenzoyl  peroxide. 
When  diacetyl  peroxide  is  exploded  in  the  presence 
of  iodine,  no  methyl  iodide  is  produced  (cf.  Kaufler 
and  Herzog,  A.,  1909,  i,  S70).  Hence  free  alkyl 
radicals  are  not  liberated  in  the  thermal  decomposition 
of  diacyl  peroxides.  J.  W.  Baker. 

Isomeric  transformation  of  a  It  o-cinnamyl- 
ideneacetic  acid  into  tlie  normal  form  with 
iodine  as  photo-catalyst.  J.  C.  Ghosh  and  S. 
Gupta  (J.  Indian  Chem.  Soc.,  1925,  2,  241 — 252). — 
The  velocity  of  transformation  in  chloroform  solution 
of  uhfo-cinnamylideneacetic  acid  into  the  normal  form 
is  dependent  on  the  intensity  of  light,  but  not  on  its 
state  of  polarisation.  The  amounts  of  the  two  forms 
of  the  acid  in  the  reaction  mixture  are  found  by 
removal  of  the  catalyst,  evaporation  of  the  solvent, 
and  subsequent  dissolution  of  the  residue  in  benzene. 
The  normal  form  of  the  acid  is  so  slightly  soluble  in 
benzene  that  a  solubility  factor  may  be  used  and 
determination  of  the  allo-iovm  is  possible.  Within  the 
range  of  experiments  the  velocity  of  reaction  is 
independent  of  the  iodine  concentration,  showing 
that  the  whole  of  the  incident  light  is  absorbed  by 
the  lowest  concentration  (0-4096  xlO'2  g.-mol.  per 
litre)  of  the  catalyst.  R.  W.  West. 

Preparation  of  p-naphthol-3-carboxylic  anil¬ 
ide.  Chem.  Fabr.  Rohner  A.-G.  Pratteln. — See 
B.,  1926,  185. 

Bile  acids.  XXIV.  Separation  of  water  with 
formation  of  neutral  substances.  H.  Wie- 
laxd  and  O.  Schijchtixg  [with  V.  Wiedersheim] 
(Z.  physiol.  Chem.,  1925,  150,  267— 275).— The 
lactone  obtained  by  distillation  of  deoxycholic  acid 
(A.,  1917,  i,  6S5 ;  1925,  i,  1065)  is  further  investigated. 
It  contains  a  double  linking.  The  corresponding 
saturated  compound,  7-hydroxycholanolactone,  melts 
at  236°  (not  232°,  as  formerly  given).  Hydrolysis  of 
the  latter  compound  by  alcoholic  potassium  hydroxide 
gives  iso lithocholic  acid  ( 1-hydroxycholanic  acid), 
m.  p.  90 — 95°  (with  slight  decomp.),  methyl  ester, 
m.  p.  119 — 120°,  ethyl  ester,  m.  p.  136°.  By  heating, 
the  acid  is  reconverted  to  the  lactone.  The  acid 
yields  the  known  7-ketocholanic  acid  when  oxidised 
with  chromic  acid.  This  faet  shows  that  the  ring 
structure  has  not  undergone  change,  and  formula  (I) 
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is  suggested  for  the  unsaturated  lactone.  On  heating 
at  330°,  7-ketocholanic  acid  loses  carbon  dioxide  and 
water  to  give  the  unsaturated  hydrocarbon ,  CytLjg, 
m.  p.  117°.  When  deoxycholic  acid  is  similarly 
treated,  it  gives  a  very  small  yield  of  the  unsaturated 
compound,  C23H3lO,  m.  p.  103°.  The  formula  (II) 
is  suggested  for  cholic  acid. 


IT  TT  Ti¬ 


ll.  I.  Coombs. 


F ormation  of  deoxybilianic  acid  from  bilianic 
acid  and  of  deoxycholic  (?  deoxybilianic)  and 
isodeoxybilianic  acids  from  isobilianic  and 
deoxycholic  acids.  R.  IvaraSawa  (J.  Biochem. 
[Japan],  1925,  5,  105 — 112). — Bromine  is  gradually 
added  to  a  solution  of  tsobilianic  acid  in  potassium 
hydroxide,  and  the  acid  liquid  after  concentration  and 
suitable  dilution  is  left  over-night.  The  yellow 
substance  which  afterwards  precipitates  from  the 
acidified  filtrate  is  converted  into  the  barium  salt, 
and  extracted  with  water  after  evaporation  to  dry¬ 
ness  with  sodium  carbonate.  Acidification  then 
yields  isodeoxybilianic  acid,  m.  p.  247 — 248°.  Bilianic 
acid  similarly  yields  deoxybilianic  acid,  m.  p.  294 — - 
295°.  The  barium  salt  obtained  from  deoxycholic  acid 
consists  of  a  fraction  soluble  in  hot  water,  yielding 
deoxybilianic  acid,  and  an  insoluble  fraction  giving 
isodeoxybilianic  acid.  Chemical  Abstracts. 

Gypsophila  sapogenin.  II.  P.  Karrer  and 
H.  Lier  (Helv.  Chim.  Acta,  1926,  9,  26 — 30;  cf. 
A.,  1924,  i,  1091).-— Loss  of  only  1  mol.  of  carbon 
monoxide  on  heating  with  80%  sulphuric  acid  at 
100 — 120°,  previously  adduced  as  evidence  that 
■Gypsophila  sapogenin  (albsapogenin)  is  an  a-keto- 
■carboxylic  acid,  may  imply  alternatively  an  a-hydr- 
oxycarboxylic  acid  structure,  since  similar  reaction 
occurs  with  albsapogenol,  the  oxime  of  albsapogenin, 
albsapogenic  acid,  and  albsapin.  Albsapogenic  acid, 
which  cannot  have  a  hydroxycarboxylic  acid  structure, 
is  formulated  as  C25H41-CO-C02H ;  and  albsapogenin 
becomes  alternatively  C25H41*CH(0H)-C0-C02H  or 
C, 5H4 4 •  CO ■  CH ( OH )  ■  C O ,H .  Further  data,  so  far,  fail 
to  confirm  these  formulte  for  albsapogenin. 

Further  oxidation  of  albsapogenin  by  a  cold 
mixture  of  chromic  and  acetic  acids  gives,  not 
degradation  products  of  albsapogenic  acid,  but, 
owing  to  the  ease  with  which  the  C25H41  residue  takes 
up  oxygen  atoms,  a  series  of  crystalline  but  difficultly 
separable  compounds  of  higher  oxygen  content.  One 
such  compound,  C2?H40OG,  m.  p.  226°,  a  monobasic 
acid,  yields  a  dioxime  and,  therefore,  contains  two 
ketonic  oxygen  atoms.  It  docs  not  react  with  acetic 
anhydride.  Titration  gives  a  consistently  high  mol. 
wt.  of  492,  instead  of  448.  A  second  compound,  m.  p. 
235°,  gives  a  titration  figure  587,  but  identical 
analytical  results.  Reduction  of  albsapogenic  acid 
by  boiling  with  amalgamated  zinc  in  a  mixture  of 


hydrochloric  and  glacial  acetic  acids  gives  a  com- 
poimd,  C27H4202  (or  C37H4402),  m.  p.  314°.  It  is 
without  acid  reaction,  is  unchanged  by  boiling  with 
sodium  hydroxide,  and  is  without  action  towards 
phenylhydrazine.  After  loss  of  carbon  monoxide, 
on  heating  with  S0%  sulphuric  acid,  albsapogenic 
acid  yields  a  compound,  m.  p.  306°,  which  is  no  longer 
acid.  It  fails  to  decolorise  potassium  permanganate 
in  acetic  acid  solution  and  is  soluble  in  sulphuric  acid 
in  the  cold,  without  evolution  of  gas  on  warming. 
It  has  mol.  wt.  433,  C  7S-7%,  and  H  9-9% .  The  same 
substance  is  obtained  by  boiling  albsapogenic  acid 
with  a  mixture  of  sulphuric  and  acetic  acids. 

M.  Clark. 


Action  of  organic  acids  on  beryllium 
carbonate.  S.  Einhorn  (Bui.  Soc.  Chim.  Romania, 
1926,  7,  100 — 101). — Beryllium  acelylsalicylate, 


Action  of  magnesium  benzyl  chloride  on 
benzylidenephthalide.  R.  Weiss,  K.  Grobstein, 
and  R.  Sauermann  (Bcr.,  1926,  59,  [A],  301 — 306). — 
The  action  of  magnesium  benzyl  chloride  on  benzyl¬ 
idenephthalide  in  ether  or  benzene  and  ether  affords 

dibcnzylidencphthalan,  C6H4<Cp.|iQj^p|1i|/>0,  m.  p. 
159°,  in  small  and  varying  yield  and  dibenzylbcnzyl- 

139— 


idenephthalan,  G6H4<^^pJj2>0, 


149° 


m.  p. 

the  structure  of  which  is  deduced  from  its 


conversion  in  boiling  benzene  into  dibenzylphthalide, 
m.  p.  207 — 209°;  the  mam  product  of  the  reaction 
is  a  substance,  C22H1G0,  m.  p.  135°,  which,  from 
analogy  with  the  compounds  obtained  by  Weiss 
and  Sauermann  by  the  action  of  magnesium  aryl 
bromides  on  benzylidenephthalide  (this  vol.,  294), 
is  regarded  as  2-phenyl-Z-benzylindonc.  The  indone 
structure  is  also  assigned  to  derivatives  of  this 
compound,  although  a  phthalan  structure  is  not 
regarded  as  excluded.  2-Phenyl-3-benzylindone  is 
converted  by  hydrogen  bromide  and  glacial  acetic 
acid  at  55°  into  2-phemjl-Z-bcnzrjlidenchydrindone, 
m.  p.  164 — 165°.  Either  compound  is  converted  by 
bromine  in  the  presence  of  chloroform  into  2-phenyl- 
3-ot-bromobenzylindone,  m.  p.  143 — 145°,  which  is 
transformed  by  boiling  glacial  acetic  acid  and  sodium 
acetate  into  2-phenylS- x-aceloxybenzylindone,  m.  p. 
164 — 168°.  Prolonged  treatment  with  boiling  ethyl 
alcohol  converts  2-phenyl-3-a-bromobenzylindone- 
into  2(?  3)  -  ethoxy  -  2  -  phenyl  -3  -  a-bromobenzylhydr- 

indone,  m.  p.  168 — 169°,  whereas  after  a  shorter 
period  of  reaction  a  hydroxy -2-phe)iyl-2-benzylkydr- 
indone,  m.  p.  101 — 102°,  is  obtained.  Oxidation  of 
2-phenyl-3-x-acetoxybenzylindone  dissolved  in  acet¬ 
one  by  potassium  permanganate  yields  a  substance, 
CMH1805,  m.  p.  143 — 145°,  which  is  transformed  by 
alcoholic  potassium  hydroxide  into  a  compound, 
m.  p.  256 — 257°.  2-Phenyl-3-bcnzylindone  dissolved 
in  cold  acetone  decolorises  potassium  permanganate 
with  formation  of  a  yellow  substance,  C22H1603, 
m.  p.  138 — 140°,  and  a  colourless  compound,  C^HjgOg, 
m.  p.  112 — 114°.  2-Phenyl-3-benzylidenehydrindone 
is  oxidised  in  warm  acetone  solution  to  a  compound, 
m.  p.  263 — 265°,  and  further  to  an  acid, 


^44^30®2> 

Ci5H10O2,  possibly  tolane-o-carboxylie  acid. 
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C18H1409Be2,  is  prepared  by  adding  excess  of  beryl¬ 
lium  carbonate  to  a  hot  aqueous  solution  of  acetyl- 
salicylic  acid,  followed  by  filtration  and  crystallisation. 
It  forms  anhydrous  crystals,  d15  1-0978,  soluble  in 
water  and  alcohol.  On  heating,  it  decomposes  with¬ 
out  melting.  It  is  insoluble  in  concentrated  hydro¬ 
chloric  acid,  but  soluble  in  most  other  hot  inorganic 
acids.  The  structural  formula  is  probably 

OAc-C6Hj-C(O2Be)-O-C(O2Be)-C0H4-OAc. 
Beryllium  carbonate  is  soluble  in  aqueous  thio- 
salicylic  acid,  but  the  resulting  solution  will  not 
crystallise.  Sebacic,  mucic,  and  hippuric  acids  have 
no  action  on  beryllium  carbonate,  whilst  with  thio- 
acetic  acid,  hydrogen  sulphide  is  evolved,  and  beryl¬ 
lium  acetate,  Be40(0Ac)6,  is  formed. 

W.  Hume-Rothery. 

Decarboxylation  of  tyrosine  and  leucine.  G. 
Zemplen  (Helv.  Chim.  Acta,  1926,  9,  115). — A  reply 
to  the  criticism  of  Waser  (this  vol.,  65)  that  the 
author’s  patented  process  for  the  preparation  of 
tyramine  from  tyrosine  (D.R.-P.  389881,  1924)  is  the 
same  as  the  method  of  Graziani  (A.,  1916,  i,  481). 
The  author  used  diphenylamine  as  a  solvent,  and  not 
diphenylmethane,  as  erroneously  stated  by  his  critic. 

J.  W.  Baker. 

Acetylation  of  aromatic  hydroxycarboxylic 
acids.  R.  Lesser  and  G.  Gad  (Ber.,  1926,  59,  [2?], 
233 — 236). — Aromatic  hydroxycarboxylic  acids  which 
do  not  contain  the  hydroxyl  group  in  the  ortho- 
position  to  the  carboxy-radical  are  readily  and  fre¬ 
quently  quantitatively  acetylatcd  by  the  addition 
of  a  slight  excess  of  acetic  anhydride  to  the  acid 
dissolved  in  aqueous  alkali.  Salicylic,  1 -hydroxy  - 
2-naphthoic,  and  2-hydroxy-3-naphthoic  acids  are 
not  acetylated,  whereas  2  :  4-dihydroxybenzoic  acid 
affords  exclusively  2-hydroxy  A-aceloxybenzoic  acid, 
m.  p.  152 — 153°,  and  2  :  5-dihydroxybenzoic  acid 
gives  2-hydroxy-5-aceloxybmzoic  acid,  m.  p.  131 — 
132°.  Analogously,  phloroglucinolcarboxylic  acid 
yields  2  :  G-dihydroxyA-acetoxybenzoic  acid,  m.  p. 
177 — 178°  (decomp.),  which  very  readily  loses  carbon 
dioxide,  whereas  m-  and  p-hydroxybenzoic  acids  are 
converted  smoothly  into  the  corresponding  acetyl¬ 
ated  acids.  Gallic  and  protocatechuic  acids  are 
readily  transformed  into  the  corresponding  tri-  or 
di-acetyl  compounds.  In  partial  acetylation  the 
hydroxyl  group  in  the  wefo-position  to  the  carboxy- 
radical  is  first  attacked ;  thus  gallic  acid  affords 
4-hydroxy-3  :  5-diacetoxybenzoic  acid,  m.  p.  174 — 
175°,  and  4 : 5-dihydroxy-3-acetoxybcnzoic  acid, 
m.  p.  225°  (decomp.),  and  protocatechuic  acid  appears 
to  yield  4-hydroxy-3-acetoxybenzoic  acid,  m.  p. 
202 — 203°,  probably  identical  with  the  product 
described  by  Fischer,  Bergmann,  and  Lipschitz 
(A.,  1918,  i,  172).  H.  Wren. 

Catalytic  reduction  of  several  acid  chlorides. 
F.  Zetzsche,  C.  Flhtsch,  F.  Enderlin,  and  A. 
Loosu  (Helv.  Chim.  Acta,  1926,  9,  182—185).— 
Catalytic  reduction  of  phthaloyl  chloride  with  a 
palladium-kieselguhr  catalyst  in  tetralin  solution  at 
150°  with  the  addition  of  a  large  proportion  of 
quinolinc-s,  gives  only  a  5%  yield  of  phthalalde- 


hyde,  the  main  product  being  a  semi-solid,  oily  mass. 
Benzyl-,  methylbenzyl-,  and  diethyl-malonyl  di¬ 
chlorides  yield  no  aldehydes  on  reduction,  whilst  the 
acid  chlorides  of  lutidine-  and  collidine-dicarboxylic 
acids  give  very  small  yields.  Lutidinedicarboxylic 
chloride  forms  a  double  compound,  decomp.  200 — 
230°,  with  phosphorus  pentachloride,  from  which  is 
prepared  the  anilide,  decomp.  278—281°.  The  corre¬ 
sponding  double  compound  of  collidinedicarboxylic 
acid  chloride  has  m.  p.  125 — 132°,  anilide,  m.  p. 
288 — 290°.  2-Acdoxynaphlhalene-l-carboxylic  acid, 
in.  p.  130-5 — 131-5°,  and  its  chloride,  m.  p.  i40 — 141°, 
are  described.  J.  W.  Baker. 

Reduction  of  phenylene-l-acetic-2-propionic 
acid  and  various  aromatic  amines  by  hydrogen 
in  the  presence  of  platinum  oxide-platinum- 
black  as  catalyst.  XII.  G.  S.  Hiers  and  R. 
Adams  (Ber.,  1926,  59,  [B],  162— 170).— Hydrogen¬ 
ation  of  phenylene-l-acetic-2-propionic  acid  has  been 
effected  by  Heifer  (A.,  1923,  i,  1229)  in  the  presence 
of  platinum-black,  but  not  of  colloidal  platinum 
or  platinum  oxide-platinum-black.  More  recently, 
however,  Skita  (A.,  1925,  i,  140)  has  found  colloidal 
platinum  more  effective  than  platinum-black  in  this 
reaction.  Comparative  experiments  show  that  plati¬ 
num  oxide-platinum-black  in  the  presence  of  95% 
alcohol  is  the  most  efficient  of  all  catalysts,  but  the 
hexahydro-product  which  is  quantitatively  formed 
appears  less  uniform  in  character  than  that  obtained 
by  Skita,  and  is  probably  composed  of  a  mixture  of 
isomerides. 

Comparison  of  the  reduction  of  aniline,  methyl- 
aniline,  dimethylaniline,  and  benzylamine  in  the 
presence  of  colloidal  platinum  and  of  the  correspond¬ 
ing  hydrochlorides  dissolved  in  75%  alcohol  in  the 
presence  of  platinum  oxide-platinum-black  shows 
the  latter  to  be  a  very  powerful  catalyst  for  these 
reactions,  the  amount  requisite  for  the  production 
of  a  given  degree  of  hydrogenation  being  consider¬ 
ably  less  than  that  of  colloidal  platinum.  Complete 
reduction  of  amine  is  effected  by  colloidal  platinum 
only  when  highly  concentrated,  whereas  increase 
of  the  concentration  of  platinum  oxide-platinum- 
black  beyond  a  certain  point  does  not  expedite  the 
change.  Skita  has  observed  that  secondary  and 
tertiary  amines  are  much  more  readily  reduced  than 
primary  amines,  whereas  in  the  presence  of  Adams’ 
catalyst  reaction  occurs  with  decreasing  readiness 
in  the  sequence  methylaniline,  aniline,  dimethyl- 
aniline.  Identical  products  are  obtained  in  the 
presence  of  either  catalyst.  It  is  incidentally  re¬ 
corded  that  eyefohexylamine  forms  a  mixture  of 
constant  b.  p.  with  water  (b.  p.  94 — 95°/748  mm.). 
Phenyltrimethylammonium  chloride  is  slowly  con¬ 
verted  in  the  presence  of  platinum  oxide-platinum- 
black  into  trimethylamine  hydrochloride  and  cyclo¬ 
hexane. 

Whereas  addition  of  ferrous  salts  causes  a  great 
increase  in  the  catalytic  activity  of  platinum  oxide- 
platinum-black  towards  aldehydes  and  the  fatigued 
catalyst  can  be  revived  by  oxygen,  in  the  case  of 
amines  the  ferrous  salt  behaves  as  a  poison  and 
oxygen  does  not  re-activate  the  exhausted  product. 

H.  Wren. 
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Parallel  between  diphenylfulgide  and  di- 
benzylidenethiodiglycollic  anhydride.  H.  Stobbe, 
G.  Ljungren,  and  J.  Freyberg  (Ber.,  1926,  59, 
[23],  265 — 272). — Diphenylfulgenic  (dibenzylidene- 
succinic)  acid  is  readily  converted  into  diphenyl¬ 
fulgide  by  the  action  of  cold  acetyl  chloride,  whereas 
treatment  during  6 — 8  hrs.  with  the  boiling  re¬ 
agent  is  necessary  for  the  conversion  of  dibenzyl- 
idenethiodiglycollic  acid  into  the  _  corresponding 

anhydride,  ®<^C('CHPh),CO'^>®'  Conversely,  di- 

benzylidenethiodiglycollic  anhydride  is  much  more 
readily  hydrated  than  diphenylfulgide  when  dissolved 
in  benzene  or  acetic  acid.  Differences  in  stability 
of  the  unsubstituted  rings  of  succinic,  glutaric,  and 
thiodiglycollic  anhydrides  are  not  so  obvious.  The 
colour  and  absorption  spectra  of  diphenylfulgide  and 
dibenzylidenethiodiglycollic  anhydride  are  closely 
similar.  The  colour  of  diphenylfulgide  is  attributed 
to  the  doubly  orfAo-quinonoid  tetrahydrof  uran  nucleus 
and  the  phenyl  groups  attached  at  the  two  strepto- 
statie  double  linkings;  the  same  causes  must  also 
be  operative  in  dibenzylidenethiodiglycollic  anhydride, 
whence  it  follows  that  the  sulphur  atom  is  of  little 
importance  optically.  It  does  not  function  as  a 
chromophore,  is  highly  saturated,  and  displays  little 
residual  affinity.  This  assumption  is  confirmed  by 
the  observation  that  halochromism  is  much  less 
distinct  with  the  thioanhydride  than  with  the  fulgide. 
The  absence  of  considerable  residual  affinity  in  the 
case  of  the  sulphur  atom  of  unsubstituted  tliioxan 
has  been  established  by  Clarke  (J.C.S.,  1912,  101, 
1788)  and  Macbeth  {ibid.,  1915,  107,  1824).  Di- 
phenylthiodiglycollic  anhydride  may  therefore  be 

/C(:CHPh)-C(k 

represented  by  the  formula  Sc - - -yO. 

\C(:CHPh)-CCK 

The  proportions  of  diphenylfulgenic  and  y-phenyl- 
itaconic  acids  produced  by  the  condensation  of 
benzaldehyde  with  ethyl  succinate  depend  more  on 
the  nature  of  the  solvent,  temperature,  and  condensing 
agent  than  on  the  ratio  of  ester  to  aldehyde  or  the 
duration  of  the  change.  Diphenylfulgenic  acid  pre¬ 
dominates  at  low  temperatures  in  the  presence  of 
ether,  whereas  at  35°  phenylitaconic  acid  is  the  main 
product.  The  latter  acid  is  almost  the  sole  product 
in  alcoholic  solution.  Diphenylfulgenic  acid  is 
almost  quantitatively  formed  by  the  action  of  alcoholic 
sodium  ethoxide  (2  mols.)  on  a  mixture  of  ethyl 
phenylitaconate  and  benzaldehyde  (1  mol.).  Di¬ 
benzylidenethiodiglycollic  acid  is  produced  in  good 
yield  from  benzaldehyde  and  ethyl  thiodiglycollate 
and  alcoholic  sodium  ethoxide  solution  or  solid 
sodium  ethoxide  in  the  presence  of  ether.  Dibenzyl¬ 
idenethiodiglycollic  anhydride  has  m.  p.  110°. 

H.  Wren. 


Colour  and  chemical  constitution.  XX.  J. 
Moir  (Trans.  Roy.  Soc.  Sth.  Africa,  13,  131 — 138). — 
Commercial  naphtholphthalein  is  a  mixture  of  a  brown 
substance,  m.  p.  234°  (cf.  Copisarow,  J.C.S.,  1915, 
107,  884),  which  is  the  2  :  2'-derivative,  with  a  white 
substance  (X  650  in  alkali),  which  may  be  the  2  : 4'- 
or  4  :  4'-derivative,  or  a  mixture  of  both.  The  former 
is  converted  by  cold  sulphuric  acid  into  a-naphtha- 


fluoran  (XX  496  and  470  in  sulphuric  acid).  The 
colours  obtained  by  warming  fluoran  or  a-naphtha- 
fluoran  in  alcoholic  potassium  hydroxide  are  prob¬ 
ably  due  to  oxonium  salt  formation,  and  not  to 
formation  of  o-phthaleins.  The  methyl  ether  [X  (a), 
in  alkali  470,  (6),  in  sulphuric  acid  572]  and  the 
carboxymethyl  ether  [X  (a)  485,  (6)  592]  of  4 : 4'- 
phenol-a-naphtholphthalein  are  obtained  by  treating 
p-hydroxybenzoylbenzoic  acid  with  a-naphthyl  methyl 
ether  and  a-naphthoxyacetic  acid,  respectively. 
Hydrolysis  of  the  latter  yields  a  little  pure  4  : 4'- 
phenol-ct-nayhtholjjhlhalein  [X  (a)  601,  (6)  587], 

The  unknown  2  : 4'-phenol-a-naplithoIphthalein  (cf. 
A.,  1917,  ii,  557)  must  have,  approximately,  X 
{a)  610 — 615,  (5)  550.  Commercial  a-naphthol- 

phthalein  gives  with  hydroxylamine  a  naphlhoyl- 
benzoic  acid  [XX  (a)  379,  ( b )  417  and  500],  apparently 
identical  with  the  product  obtained  by  heating 
together  a-naphthol,  phthalic  anhydride,  and  stannic 
chloride.  Both  products  yield  the  white  a-naphthol- 
phthalein  with  a-naphthol.  4-Methoxynaphthoyl- 
benzoic  acid  [XX  (6)  525  and  495]  could  not  be 
demethylated.  In  the  monocyclic  series,  the  naph¬ 
thalene/benzene  colour  factor  is  about  1*13,  in  the 
dicyclic  series  it  is  1-08.  4-Hydroxy- 1-naphthalde- 
hyde  gives,  with  p-naphthol,  2  : 4’ -dihydroxy -1  :1'- 
dinaphthylcarbinol  [X  (5)  680,  vague] ;  with  a- 
naphthol,  4  :  4' -dihydroxy -1  :  l'-dinaphthylcarbinol  [X 
(a)  635,  {b)  640],  and  1  :  4' -dihydroxy-2,  :  V-dinaph- 
thylcarbinol  [X  (a)  648,  (b)  640] ;  and  with  dimethyl- 
aniline,  4-dimelhylaminophenyl-4’-hydroxynaphthyl- 
carbinol  [XX  635  and  500].  4-Dimethylaminophenyl- 
2 ' - hyd roxynaph thylcarbinol  has  XX  638  and  575. 
Examination  of  the  data  recorded  above  indicates 
that  the  white  naphtholphthalein  is  probably  the 
4  : 4'-derivative.  2  : 4'-Phenolphthalein  and  its 
5-amino-derivative  have  been  re-examined  [XX 
{a)  552  and  570,  respectively  ;  cf.  A.,  1919,  i,  78]. 
Absorption  bands  are  recorded  for  some  fifteen  new 
mixed  phthaleins,  six  benzhydrol  derivatives,  sixteen 
azo-dyes,  three  hydrazones,  some  thioquinhydrones 
and  related  substances,  and  a  number  of  miscellaneous 
compounds.  H.  E.  F.  Notton. 

Effect  of  different  substituents  on  the  stability 
of  carboxyl  groups  in  substituted  aromatic  acids. 
Effect  of  a  second  carboxyl  group  and  relative 
influence  of  chlorine  and  bromine.  F.  Hemjviel- 
mayr  and  T.  Meyer  (Monatsh.,  1925,  46,  143 — 
156;  cf.  A.,  1913,  i,  468). — The  presence  of  a  second 
carboxyl  group  in  2:3-  and  2  : 5-dihydroxybenzoic 
acids  reduces  the  tendency  of  the  acids  to  lose  carbon 
dioxide  when  boiled  with  water  or  aniline ;  the 
2  :  5-dihydroxy-acids  are  more  stable  than  the  2  :  3- 
isomerides.  a-  and  B-Resodicarboxylic  acids  [2  :  4- 
dihydroxyisoplithalic  and  3  :  5-dihydroxyphthalic  ( ?) 
acids],  on  the  other  hand,  are  appreciably  less  stable 
than  the  resoreylie  acids.  2  : 3-Dihydroxytere- 
phthalic  acid  is  not  attacked  by  bromine ;  the 
2  :  5-isomeride  loses  both  carboxyl  groups  and  gives 
tetrabromo-p-benzoquinone ;  a-  and  (3-resodicarb- 
oxylic  acids  are  brominated  readily  and  the  stability 
of  the  carboxyl  groups  is  thereby  enhanced.  Attempts 
to  nitrate  dihydroxybenzenedicarboxylic  acids  with¬ 
out  decarboxylation  were  unsuccessful.  The  intro- 
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duction  of  a  single  halogen  atom  into  (3-resorcylic 
acid  stabilises  the  carboxyl  group,  chlorine  being 
more  effective  than  bromine.  The  same  holds  for 
a-resodicarboxylic  acid.  The  dihalogenated  G-resor- 
cylic  acids  are,  on  the  other  hand,  less  stable,  the 
dibromo-acid  being  more  readily  decomposed  than 
the  diehloro-acid. 

b-Bromo-2  :  4- dihydroxyisophthalic  acid  ( bromo-u - 
resodicarboxylic  acid),  m.  p.  303°  (barium  and  silver 
salts  described),  is  formed,  together  with  a  small 
amount  of  diiromo-compound,  from  a-resodicarb¬ 
oxylic  acid  and  rather  more  than  2  mols.  of  bromine 
in  hot  acetic  acid.  Bromination  of  the  (3-acid  in 
ether  or  acetic  acid  gives  dibromo-fi-resodicarboxylic 
acid  [Br2 :  (OH)2 :  (C02H)2  probably  4  :  6  :  3  :  5  :  1  :  2], 
m.  p.  245°  (barium  and  silver  salts  described).  By 
the  action  of  chlorine  (1  mol.)  on  B-rcsorcylic  acid 
in  hot  glacial  acetic  acid  solution  there  is  obtained 
H-chloro-2  :  i-dihydroxybenzoic  acid,  m.  p.  175°,  differ¬ 
ent  from  Fabre’s  3-chloro-derivative  (A.,  1922, 
i,  1147).  The  dichloro-acid  (barium  and  silver  salts 
described)  melts  at  229°.  o-Chloro-2 :  i-dihydroxy- 
iso phthalic  acid  (chloro-a-resodicarboxylic  acid; 
barium  and  silver  salts  described)  has  m.  p.  297° 
{decomp. ).  a-Resodicarboxylic  acid  is  converted  by 
methyl  sulphate  and  sodium  hydroxide  into  methyl 
2(or  i)-hydroxy-i(ov  2)-methoxy\sophthalate,  m.  p.  10S°. 
(3-Resodicarboxylic  acid  gives  methyl  dimethoxy- 
phthalate,  m.  p.  122°.  These  ethers  could  not  be 
nitrated  without  decarboxylation.  Nitration  of 
(3-resodicarboxylic  acid  yields  a  small  quantity  of 
an  impure  dinitro- acid,  m.  p.  207°.  C.  Hollins. 

4:5:  6-Trimethoxybenzene-l  :  3-dicarboxylic 
acid.  K.  Feist  and  W.  Awe  (Ber.,  1926,  59,  [B], 
175 — 177). — 4  :  5  :  6-Trihydroxybenzene- 1  :  3-dicarb- 
oxylic  acid  is  prepared  by  heating  gallic  or  pyro- 
gallolcarboxylic  acid  with  glycerol  and  potassium 
hydrogen  carbonate  at  170 — 180°  in  an  atmosphere 
of  carbon  dioxide.  It  is  transformed  by  diazo- 
methane  into  methyl  4:5:  Q-trimethoxybenzene- 1  :  3- 
dicarboxylale,  m.  p.  35 — 36°  (corr.),  which  is  hydro¬ 
lysed  to  4  :  5  :  6-trimethoxybenzene-l  :  3-dicarboxylic 
acid,  m.  p.  189 — 190°  (eorr.).  The  m.  p.  of  the  acid 
is  not  greatly  influenced  by  the  solvent  from  •which 
it  is  crystallised.  H.  Wren. 


An  hydrated  ketone  ether.  J.  Bougatjlt 
(Compt.  rend.,  1926,  182,  136 — 138;  cf.  A.,  1925,  i, 
921,  1152;  this  vol.,  167). — Hydrolysis  of  the  acid 
amide  (I)  with  hydrochloric  acid  in  acetic  acid  solution 
yields  a  mixture  of  lactones,  one  (II)  m.  p.  120°,  and 
the  other  m.  p.  82°.  The  former  (II)  is  soluble  in 


CH2Ph-CH2-(jI(0H)-C02H 

CH,Ph-CH2-C(OH)-CO-NH, 

(I.) 


CHgPh'CHo'QH- 


l-CHo-CI 


CH2Ph-CH:OCO 
(II) 


/ 


0 


dilute  alkalis,  insoluble  in  a  slight  excess,  and  when 
boiled  in  alkaline  solution  yields  (3-phenylpropion- 
aldehyde  and  benzylpyruvic  acid.  L.  F.  Hewitt. 


New  degradation  products  of  digitogenin. 
A.  Windaus  and  S.  V.  Shah  (Z.  physiol.  Chem.,  1926, 
151,  86—97;  cf.  A.,  1925,  i,  1082).— Oxidation  of 
digitoic  acid  with  fuming  nitric  acid  leads  to  loss  of 


four  carbon  atoms  and  formation  of  a  dibasic  acid, 
C22H31O10N,  darkening  at  230°,  m.  p.  242°  (decomp.) ; 
dimethyl  ester,  m.  p.  194 — 195°  (decomp.).  The 
latter  eliminates  nitrous  acid  on  warming  with 
potassium  hydroxide ;  on  oxidation  with  potassium 
permanganate,  the  acid  yields  a  tribasic  acid, 
C22H3o010,  m.  p.  113°,  and  after  re-solidification  172°. 
It  is  thought  that  the  four  carbon  atoms  lost  from 
digitoic  acid  have  been  removed  from  the  side-chain, 
the  compound  C22H31O10N  being  the  nitric  ester  of  a 
lactol ;  the  tenth  oxygen  atom  is  accounted  for  by 
assuming  the  oxidation  of  a  tertiary  hydrogen  atom 
to  hydroxyl ;  the  effect  of  subsequent  permanganate 
oxidation  is  to  oxidise  the  lactol  to  a  lactone  and 
simultaneously  to  oxidise  the  carbonyl  group  of  one 
of  the  rings  to  carboxyl.  Oxydigitogenic  acid  with 
nitric  acid  loses  five  carbon  atoms,  yielding  a  tribasic 
acid,  C21H31OxlN,  m.  p.  218 — 220°  (decomp.),  which 
loses  nitrous  acid  on  heating  with  potassium 
hydroxide;  it  gives  a  trimethyl  ester,  m.  p.  171°, 
which,  on  heating  in  a  vacuum,  loses  nitrous  acid  to 
give  C24H3609,  m.  p.  142°,  which,  in  turn,  on  hydrolysis, 
gives  a  tribasic  acid,  C21H,0O9,  m.  p.  215 — 216°; 
this  series  of  reactions  is  explained  similarly  to  those 
described  above,  with  the  addition,  in  this  case,  of 
the  oxidative  degradation  of  the  ‘COC02H  group  of 
oxydigitogenic  acid  to  'C02H.  The  amorphous 
tribasic  acid  C26H36Og,  previously  described  (A.,  1925, 
i,  1086)  as  an  oxidation  product  of  digitogenic  acid, 
can  be  obtained  from  the  latter  by  oxidation  with  cold 
chromic  acid,  and  therefore  probably  retains  the 
carbonyl-containing  ring  intact ;  from  the  trimethyl 
ester  of  this  acid  there  was  obtained,  by  fractional 
hydrolysis  with  acetic  and  sulphuric  acids,  a  dimethyl 
ester,  m.  p.  125°,  and  a  monomethyl  ester,  m.  p.  201°; 
further,  on  heating  the  trimethyl  ester  with  acetic  and 
hydriodic  acids,  opening  of  the  oxide  ring  and 
reduction  took  place,  with  formation  of  an  acid, 
C2CH3708I(  ?),  m.  p.  240 — 250°  (decomp.),  trimethyl 
ester,  m.  p.  122°  and  105°  (dimorphic) ;  with  zinc  dust, 
the  iodine-containing  acid  gave  a  tribasic  acid, 
C2gH3808,  m.  p.  273 — 274°,  trimethyl  ester,  m.  p. 
125 — 126°.  C.  R.  Harington. 

New  synthesis  of  o-acetoveratrole  [2  :  3-di- 
methoxyacetophenone].  F.  Mauthner  (J.  pr. 
Chem.,  1926,  [ii],  112,  57 — 60). — 2-Hydroxy-3- 
methoxybenzoic  acid  is  converted  by  treatment  with 
methyl  sulphate  and  subsequent  esterification  into 
methyl  2 : 3-dimethoxybenzoate,  which  by  the 
Claisen  reaction  with  ethyl  acetate  yields  ethyl 
2  : 3-dimcthoxybe?izoylacetate  (pyrazolone  derivative, 
m.  p.  125 — 126°).  Dilute  mineral  acids  bring  about 
ketonic  hydrolysis  of  the  ester  with  formation  of 
2  :  3-dimethoxyacetophenone  (p-?i itmphenylhydrazone , 
m.  p.  155 — 156°).  R.  W.  West. 

New  syntheses  of  o-vanillin  and  o-veratralde- 
hyde.  F.  Mauthner  (J.  pr.  Chem.,  1926,  [ii], 
112,  60 — 64). — When  ]  2-hydroxy-3-methoxybenzoic 
acid  is  treated  with  methyl  chloroformate  and 
dimethylaniline  in  benzene  solution,  it  yields  2- 
carboxy-S-methoxy phenyl  methyl  carbonate, 
]VIe0-C6H3(C02H)0-C02Me, 
m.  p.  145 — 146°,  of  which  the  chloride,  m.  p.  43 — 44°, 
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by  catalytic  reduction  and  subsequent  hydrolysis, 
yields  2-hydroxy-3-methoxybenzaldehyde  (o-vanillin) 
\p-nitrophenylhydrazone,  m.  p.  217 — 218°).  2  :  3-Di- 
methoxybenzoic  acid  {amide,  m.  p.  93 — 94°)  is  con¬ 
verted  by  phosphorus  pentachloride  into  2  :  3 -di- 
methoxybenzoyl  chloride,  m.  p.  54 — 55°,  which  by 
catalytic  reduction  in  xylene  solution  yields  o-veratr- 
aldehyde  (p -nitroyhenylhydrazone,  m.  p.  205 — 206°). 

R.  W.  West. 

Purification  of  xylene  for  use  as  solvent  for 
catalytic  reduction.  F.  Zetzsche  and  0.  Arnd 
(Helv.  Chim.  Acta,  1926,  9,  173—177 ;  cf.  A.,  1925, 
i,  1415). — In  the  catalytic  reduction  of  acid  chlorides 
in  toluene  or  xylene  solution,  the  preliminary  method 
of  treatment  of  the  solvent  has  a  large  effect  on 
the  yield  of  aldehyde  obtained.  By  preliminary 
treatment  of  xylene  with  pliosplioryl  chloride  or 
phosphorus  pentachloride,  under  certain  prescribed 
conditions,  the  yield  of  aldehyde  (from  benzoyl 
chloride)  was  considerably  reduced,  and  in  one  case 
(boiling  the  xylene  with  phosphoryl  chloride  for  1-5 
lirs.,  followed  by  distillation)  almost  to  zero,  with  an 
accompanying  increase  in  the  yields  of  ester  and  non¬ 
volatile  hydrocarbon  products.  The  effects  of  other 
purifying  reagents  was  investigated,  and  treatment 
with  either  aluminium  chloride  or  concentrated 
sulphuric  acid  was  found  to  produce  a  solvent  in 
which  very  little  or  no  formation  of  aldehyde  occurred, 
the  products  being  mainly  hydrocarbons. 

J.  W.  Baker. 

Utility  of  various  solvents  for  the  catalytic 
synthesis  of  aldehydes  from  acid  chlorides.  F. 
Zetzsche,  F.  Enderlin,  C.  Flutsch,  and  E.  Menzi 
(Helv.  Chim.  Acta,  1926,  9,  177 — 181). — The  utility 
of  a  large  number  of  substances  as  solvents  in  the 
catalytic  reduction  of  benzoyl  chloride,  first  hi  the 
commercial  state  at  their  b.  p.,  then  after  purific¬ 
ation,  and  finally  with  the  addition  of  a  regulator 
(quinoline-s)  has  been  investigated.  Decalin  and 
tetralin,  which,  having  themselves  been  prepared  by 
catalytic  reduction,  are  free  from  catalyst  poisons, 
give  good  yields  of  benzaldehyde  in  their  crude  state, 
and  after  purification  and  with  the  addition  of  a  small 
quantity  of  a  regulator  give,  respectively,  86%  and 
82%  yields  after  2  hrs.  at  180°.  The  maximal  yield 
obtained  with  anisole  as  a  solvent  is  84%,  whilst  with 
redistilled  turpentine  in  the  presence  of  a  regulator, 
a  92%  yield  of  benzaldehyde  is  obtained  in  1-75  hrs. 
Solvents  which  are  themselves  reduced  and  can 
interact  with  the  benzoyl  chloride  have  also  been 
investigated.  Thus  with  amyl  and  “  hexalin  ” 
acetates  the  corresponding  benzoates  are  obtained; 
with  phenetole,  phenyl  benzoate ;  and  with  acetic 
anhydride,  benzoic  anhydride,  this  reaction  pro¬ 
viding  a  ready  method  for  the  preparation  of  acid 
anhydrides  from  acid  chlorides.  In  s-tetracliloroetliane 
solution,  the  products  are  benzaldehyde  (17%)  and 
benzyl  benzoate  (70%),  whilst  with  nitrobenzene  as 
solvent  arc  obtained  the  aldehyde  and  ester,  benz- 
anilide  and  benzoyldiphenylamine,  the  relative 
proportions  varying  with  the  proportions  of  benzoyl 
chloride  and  nitrobenzene  in  the  original  mixture. 

J.  W.  Baker. 


Reduction  of  oximes  by  means  of  sodium  and 
absolute  alcohol.  Resolution  of  the  amines 
thus  obtained  into  their  optical  antipodes  by 
means  of  d-tartaric  acid.  P.  Billon  (Compt. 
rend.,  1926,  182,  470 — 473). — The  following  oximes 
have  been  reduced  to  the  corresponding  amines 'in 
85 — 100%  yield  by  sodium  and  absolute  ethyl 
alcohol :  benzophenoneoxime  to  benzhydrylamine, 
phenyl-p-tolylketoxime  to  co-aminophenyl-p-tolyl- 
methane,  m.  p.  40°,  phenyl-p-anisylketoxime  to 
lo-aminophenyl-p-anisylmethane,  acetophenoneoxime 
to  a-amino-a-phenylethanc,  propiophenoneoxime  to 
a-amino-a-phenylprcpane,  phenylisopropylketoxime 
to  a-amino-a-phenyl-p-mcthylpropane,  and  phenyl- 
n-propylketoxime  to  p-amino-a-plienylbutane.  dl-u- 
Amino-a-phenylpropane  has  been  resolved  into  its 
optical  antipodes  ([a]D  +9-5°  and  —10-5°,  respect¬ 
ively)  by  crystallisation  of  the  d -tartrate  (m.  p.  166°) 
from  absolute  alcohol.  L.  F.  Hewitt. 


Beckmann  transformation.  VI.,  Configur¬ 
ation  of  oximes  of  benzophenone,  acetophenone, 
and  benzaldehyde.  J.  Meisenheimer,  P.  Zimmer- 
mann,  and  M.  von  Kuaimer  (Annalen,  1926,  446, 
205 — 228;  cf.  A.,  1925,  i,  1073). — Previous  work  on 
o-substituted  benzophenoneoximes  (A.,  1924,  i,  433) 
has  been  extended  to  include  nitro-derivatives  in 
which  the  o-substituent  (Cl,  Br,  or  -OMc)  is  more 
reactive.  When  treated  with  hydroxylamine  2-bromo- 
3  :  5-dmitrobenzophenone,  m.  p.  153 — 154°,  obtained 
by  the  Fricdel-Crafts  reaction  from  2-bromo-S  ;  5- 
dmitrobenzoic  acid,  m.  p.  213°,  yields  4  :  6 ■dinitro- 
2-j)henylbenzisooxazole  (I),  m.  p. 
242 — 243°  (decomp.),  which  is 
converted  by  alcoholic  potass¬ 
ium  hydroxide  into  the  potass¬ 
ium  salt  of  3  :  5-dinitro-2-hydr- 
oxybenzaphenoneoxime.  This  salt 
water  with  regeneration  of  the 
is  also  formed  by  the  action 
on  2-chloro-3  : 5-dinitrobenzo- 


NO. 


NO,  O 

CP 

(!•) 


CPh 


is  decomposed  by 
wooxazole,  which 
of  hydroxylamine 


phenone  and  3  :  5-dinitro-2-methoxybenzophenone. 
The  o-substituents  are  not  so  reactive  in  the  mono- 
nitro-series  and  the  oximes  may  be  isolated.  Thus, 
2-chloro-5-nitrobenzopheno?ieoo;ime,  m.  p.  180°,  israpidly 
converted  by  the  action  of  dilute  alkali  into  4 -nitro- 
2-phenylbenzimoxazole,  m.  p.  143°,  and  by  the  Beck¬ 
mann  change,  using  phosphorus  pentachloride,  it 
yields  2-chloro-b-nilrobenzanilide,  m.  p.  158°,  and  a 
substance,  Ck,H10OcN2C1P,  m.  p.  136 — 138°.  2 -Bromo- 
5-nitrobenzophenone,  m.  p.  121°,  and  b-nitro-2- 
methoxybenzcrphenone,  m.  p.  129°,  react  in  the  same 
way  as  the  chloro-compound  and  yield  the  following 
substances  :  2-bromo-b-nitrobenzophcnoneoximc,  m.  p. 
195 — 196°;  a  substance,  C13H10OBN2BrP,  m.  p.  135 — 
139°;  5-nitro-2-melhoxybenzophenoneoxime,  in.  p. 
195°;  b-nitro-2-mcthoxybcnzanilidc,  m.  p.  195 — 196°. 
The  case  with  which  the  fsooxazole  ring  is  formed 
suggests  that  these  oximes  have  the  configuration 
NO,-C6H3Br-C-Ph 
HO-N  ’ 

benzanilide  is  in  accordance  with  the  new  conception 
of  the  Beckmann  change. 

When  treated  with  bromine,  2-bromo-b-vitroaceio- 
phenone,  m.  p.  88 — 89°,  yields  2  :  a-dibromo-5-nitro- 


and  the  formation  of  bromonitro- 
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acetophenone,  in.  p.  66 — 67°,  which  condenses  with 
hydroxylamine  (3  mols.)  to  give  the  hydroxylamine- 
dioxime,  [N02-CGH3Br-C(!N0H)-CH2]2N-0H,  m.  p. 
195°.  2-Bromo-5-nitroacetophcnone  yields  two 
oximes,  x-oxime,  m.  p.  171°,  and  R-oxime,  m.  p.  132°. 
The  (3-oximo  is  rapidly  converted  by  cold  dilute 
alkali  solution  into  4-nitro-2-methylbenzisooxazolc, 
m.  p.  129°,  but  gives  no  Beckmann  rearrangement. 
The  a-oxime  reacts  only  slowly  with  boiling  alkali 
solution,  but  gives  2-bromo-o-nitroacetanilido  by 
the  Beckmann  change.  These  facts  support  the  new 
theory,  and  the  a-  and  (3-oximcs  must  have  respectively 
the  cis-methyl  and  trans-methyl  structures.  The 
action  of  hydroxylamine  on  2-chloro-5-nitrobenzyl 
chloride,  m.  p.  66°,  yields  TS-di-(2-chloro-5-nitrobenzyl)- 
hydroxylamine,  m.  p.  225°. 

The  results  obtained  by  Brady  and  Bishop  (A., 
1925,  i,  930)  are  confirmed  as  regards  the  oximes 
of  2-chloro-5-nitrobenzaldehyde,  but  as  5-niiro-2- 
hydroxybenzaldoxime,  m.  p.  225°,  is  not  converted 
into  the  fsooxazole  by  the  action  of  acids  or  alkalis, 
it  is  contended  that  the  conversion  by  alkali  of  the 
p-oxime  into  5-nitrosalieylonitrile  must  pass  through 
the  intermediate  stage  of  the  fsooxazole  ring. 

It  is  shown  that  there  is  nothing  anomalous  in  the 
formation  of  benzoic  acid  and  benzonitrile  by  the 
alkaline  hydrolysis  of  benzoyl-a-benzilmonoxime. 
By  the  action  of  cold  sodium  hydroxide  solution, 
acetyl-a-benzilmonoxime  is  converted  into  a  mixture 
of  a-benzilmonoxime,  benzonitrile,  and  benzoic  acid. 
Under  similar  conditions  propionyl-u-benzilmonoximc, 
m.  p.  70°,  is  completely  converted  into  benzonitrile 
and  benzoic  acid,  and  cinnamoyl-a-bcnzilmonoxime, 
m.  p.  117°,  is  slowly  converted  into  benzoic  and 
cinnamic  acids.  It.  W.  West. 

Optically  active  esters  of  1:2:2: 3-tetra- 
methylcycfopentyl  hydroxymethyl  ketone  and 
1:2:2: 3-tetramethylcycJopentyl  3-hydroxy- 
ethyl  ketone.  H.  Rhpe  and  J.  Perret  (Helv.  Chim. 
Acta,  1926,  9, 97—115 ;  cf.  this  vol.,  398).— 1 :  2 :  2  :  3- 
Tetramethylcycfopentvl  bromomethyl  ketone,  df 
0-9055,  has,  in  10%  benzene  solution,  Me  -{-49-74°, 
MB  +63-77°,  MBh,  +76-36°,  [a]??  +102-8°.  The 
hydroxymethyl  ketone  has  df  1-0002,  [a]”  +68-98°, 
[a]j?  +87-16°,  [«]e  iig  + 103-07°,  Mr  +134-33° ;  similar 
constants  are  given  for  the  acetate,  benzoate,  propion¬ 
ate,  b.  p.  157°/11  mm.,  n-butyraie,  b.  p.  167-5°/ll  mm., 
phenylacetate,  hydrocinnamate,  b.  p.  136 — 138°/high 
vac.  Reduction  of  the  acetate  in  alcoholic  solution 
with  sodium  amalgam  gives  1  :  2  :  2  :  3-tetramethyl- 
cycfopentyl  methyl  ketone  and  1:2:2:  3 -tetramethyl- 
cyclopentyl-l-glycol,  m.  p.  108°  ( diacetate ,  b.  p.  205 — 
207°/9  mm.;  monobenzoate,  b.  p.  198 — 199°/12  mm., 
losing  a  little  benzoic  acid  at  130 — 140°),  df  0-8863, 
giving,  in  10%  benzene  solution,  [a])?  +38-91°, 
MB  +47-60°,  Mf*  +55'45°,  M?  +70-45°,  and 
oxidised  by  nitric  acid  to  the  hydroxymethyl  ketone. 
Rotation  constants  are  given  for  the  following  esters 
of  1:2:2:  3-tetramethylcycZopentyl-l-carbinol : 
acetate,  propionate,  n -butyrate,  b.  p.  128-5 — 129°/11 
mm.,  phenylacetate,  hydrocinnamate,  and  cinnamate. 
The  hydroxymethylene  derivative  of  1  :  2  :  2  :  3- 
tctramethylcycZopentyl  methyl  ketone, 

c9h17-co-ch:ch-oh, 


df  0-9946,  [a]-?  +48-03°,  [a]g  +59-85°,  Me  Hb  +69-72°, 
Mf  +87-56°  [nickel  salt;  benzoate,  m.  p.  65°,  slowly 
decomposing  into  benzoic  acid  and  C6H3(CO-C9H17)3 
(see  later) ;  hydrocinnamate,  b.  p.  216 — 218°/10  mm., 
slowly  decomposed  on  keeping ;  condensation  product 
with  p-toluidine,  C9H17-CO-CH:CH-NH-C8H4Me, 
m.  p.  80°],  is  prepared  in  better  yield  by  the  action  of 
sodium  ethoxide  and  isoamyl  formate  (cf.  this  vol.,  399) 
on  the  methyl  ketone.  A  compound,  m.  p.  136°, 
regarded  as  tricamphoylbenzene,  C6H3(CO-C9H17)3, 
occurs  in  about  10%  yield  in  the  synthesis  of  the 
hydroxymethylene  derivative.  It  is  obtained  in  40% 
yield  by  heating  the  latter  in  ether  solution  with  dry 
potassium  acetate.  1:2:2:  3-Teiramethylcyc\openlyl 
3 -hydroxyelhyl  ketone,  b.  p.  143°/12  mm.,  df  0-9974,  Me 
+42-76°,  [a]'??  +52-94°,  Me  u*  +61-29°,  Mr  +76-03° 
(phenylthiour ethane,  m.  p.  154°,  p -nilrobenzoate,  m.  p. 
51°),  is  obtained  by  catalytic  reduction  of  the  hydroxy¬ 
methylene  compound  with  nickel  and  purified  through 
the  calcium  chloride  double  compound.  Rotation 
constants  are  given  for  the  following  esters  of  the 
hydroxyethyl  ketone:  acetate,  b.  p.  159°/12  mm.; 
propionate,  b.  p.  93 — 94°  in  a  high  vacuum,  decomp, 
by  distillation  at  higher  pressures  ;  n -butyrate,  b.  p. 
104 — 106°  in  a  high  vacuum,  unstable;  benzoate, 
unstable  on  distillation  even  in  a  high  vacuum. 
Hydrolysis  of  the  esters  is  accompanied  by  formation 
of  a  polymeric  methylene  compound, 

(C9h17-co-ch:ch2)(Ch:ch2)x, 

m.  p.  above  250°.  1:2:2:  d-Telratnethylcyclo- 

penh/l  ^-bromoethyl  ketone,  b.  p.  130 — 131°/9  mm., 
df  1-2042,  Mo  +39-87°,  Ml?  +49-77°,  MS  ne  +  57-98°, 
Mi?  +72-86°,  is  obtained  by  the  action  of  hydro- 
bromic  acid  in  acetic  acid  solution  on  the  hydroxy¬ 
ethyl  ketone.  Attempts  to  obtain  the  compound 
C9H17-CO-CH.'CH2  from  either  the  bromoethyl  or 
hydroxyethyl  ketone  or  from  the  esters  of  the  latter 
gave  in  every  case  the  polymeric  methylene  compound 
obtained  by  hydrolysis  of  the  esters.  Mol.  wt. 
determinations  gave  values  for  x  ranging  from 
4  to  7.  The  bromoethyl  ketone  is  moderately  stable 
towards  alcoholic  potassium  hydroxide,  but  gives  the 
polymeric  compound  on  boiling  with  aniline. 

Rotation-dispersion  constants  are  given  for  the 
whole  series  of  compounds.  The  original  paper  must 
be  consulted  for  these  and  for  the  rotations  of  the 
esters.  M.  Clark. 

o-Alkyl  derivatives  of  benzoylacetone  and  the 
isooxazoles  derived  therefrom.  L.  Claisen  (Ber., 
1926,  59,  [jB],  144 — 153). — According  to  Weygand 
(A.,  1925,  i,  1288),  the  product  of  the  action  of  ethyl 
orthoformate  on  benzoylacetone  is  converted  by 
hydroxylamine  into  a  phcnylmethylfsooxazole,  m.  p. 
68°,  instead  of  into  an  isomeric  phenyl  m  ethyl  iso  - 
oxazole,  m.  p.  42°,  described  by  Claisen  (A.,  1907,  i, 
940) ;  it  must  therefore  have  tho  constitution 
CPh(OEt)iCHAc  (instead  of  CHBz!CMe-OEt  assigned 
by  Claisen)  and  be  identical  with  the  product  described 
by  Ruhemann  and  Watson  (J.C.S.,  1904,  85,  464, 
1  ISO).  In  spite  of  close  physical  similarity,  the  two 
ethers  are  not  identical  and  differ  markedly  in  their 
behaviour  towards  reagents.  With  hydroxylamine 
in  the  presence  of  an  excess  of  alkali,  Claisen’s  ether 
affords  3-phenyl-5-methyKsooxazole,  m.  p.  43°,  in 
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SO — 90%  yield,  whereas  Ruhemann’s  compound 
yields  o-phenyl-S-methylisooxazolo,  m.  p.  68°  ( benzoyl - 
acetonedioxime,  in.  p.  98 — 99°  after  softening  at  93°, 
is  formed  in  small  amount  as  by-product).  Wey- 
gand’s  result  is  due  to  the  use  of  hydroxylamine 
hydrochloride  and  consequent  hydrolysis  of  the 
ethers  to  free  benzoylacctone  by  liberated  hydrogen 
chloride.  In  all  known  cases  in  which  one  of  the 
keto-groups  of  benzoylacetone  is  replaced  by  another 
residue,  the  acetyl  group  is  preponderatingly  affected, 
whereas  the  benzoyl  group  suffers  little  change. 
The  action  of  ammonia  or  aniline  on  Claisen’s  ether 
gives  products  identical  with  those  obtained  from 
benzoylacetone,  the  alkoxy-group  being  exchanged 
for  the  respective  residue,  whereas  the  isomeric 
ether,  CPh(OEt)iCHAc,  is  converted  by  ammonia 
into  the  isomeric  amide,  CPh(NH2)lCHAc,  m.  p. 
86 — 87°,  and  by  aniline  and  other  primary  and 
secondary  bases  into  compounds  which  do  not  crystal¬ 
lise  readily.  Detailed  description  is  given  of  the 
conditions  under  which  the  ethers  are  transformed 
into  the  phony  line  thyh'sooxazolcs,  and  the  separation 
of  the  latter  substances  from  their  mixtures  by  means 
of  cadmium  chloride  or  mercuric  chloride  is  discussed 
in  detail.  5-Phenyl-3-methyh'sooxazole  is  trans¬ 
formed  by  magnesium  phenyl  bromide  into  diphenyl 
and  the  amide,  CHBz!CMe-NH2,  whereas  an  analogous 
reaction  could  not  be  effected  with  the  isomeric 
fsooxazole.  Examination  of  the  product  of  the 
action  of  diazomethane  on  benzoylacetone  when 
treated  with  ammonia  or  hydroxylamine  shows 
it  to  be  a  mixture  of  the  isomeric  methyl  ethers 
instead  of  the  individual  CPh(OMe)!CHAc  assumed 
by  Weygand  (loc.  cit.).  H.  Wren. 

4-  and  4,-Methoxybenzoylhenzoins.  H. 
Greene  (J.C.S.,  1926,  328 — 336). — It  has  been  shown 
previously  (Greene  and  Robinson,  ibid.,  1922,  121, 
2182)  that  the  benzoin  condensation  of  benzoylated 
cyanohydrins  with  aldehydes  in  the  presence  of  sodium 
ethoxide  involves  the  migration  of  the  benzoyl  group. 
Similar  results  have  now  been  obtained  in  the  follow¬ 
ing  condensations,  and  the  optimum  conditions  for 
the  preparation  of  the  various  isomerides  have  been 
studied.  The  normal  condensation  products  of 
benzoyl-p-mcthoxymandclonitrile  with  benzaldehyde, 
and  of  benzoylmandelonitrile  with  anisaldehyde, 
are  4-methoxybenzoylbenzoin,  m.  p.  119-5 — 120-5° 
(previously  described  by  Greene  and  Robinson  as 
the  4'-methoxy-isomeride),  and  4'-methoxybenzoyl- 
benzoin,  m.  p.  127 — 128°,  respectively.  The  former 
condensation,  however,  gives  rise  abnormally  to 
benzoylbenzoin,  and  the  latter  to  4-methoxybenzoyI- 
benzoin,  probably  on  account  of  a  double  decom¬ 
position  of  the  reactants,  a  fact  which  is  supported 
by  the  condensations  of  benzoylmandelonitrile  and 
furfuraldehyde,  on  the  one  hand,  and  of  benzoyl- 
furfuraldehydeeyanohydrin  and  benzaldehyde,  on 
the  other,  when  mixtures  of  benzoylbenzoin,  m.  p. 
125°,  benzoylfuroin,  m.  p.  92 — 93°  (also  obtained  by 
the  interaction  of  benzoylfurfuraldehydecyanohydrin 
and  furfuraldehyde),  and  benzfuroin,  m.  p.  141-5 — 
143-5°,  are  obtained.  Piperonoyl-a-furylcarbinyl  benzo¬ 
ate,  CH202;C3H3-C0-CH(0Bz)-C4H30,  in.  p.  132-5 — 
133-5°,  is  obtained  from  benzoyl-3  : 4-methylenedi- 


oxymandelonitrile  and  furfuraldehyde,  whilst  a- 
furoylpiperonylcarbinyl  benzoate, 

c4h3o-co-ch(obz)-c6h?:o2ch„, 

m.  p.  140 — 141°,  is  obtained  from  piperonal  and  benz- 
oylfurfuraldehydecyanohydrin.  Better  methods  are 
described  for  the  preparation  of  3:4-  and  3' :  4'- 
methylenedioxybenzoylbenzoins.  It  was  not  found 
possible  to  benzoylate  benzfuroin,  whilst  attempts  to 
synthesise  the  isomeric  benzoyl  derivatives  also  failed. 

J.  S.  H.  Davies. 

Colouring  matters  of  fungi.  V.  Consti¬ 
tution  of  polyporic  acid.  E.  Kogl  (Annalen, 
1926,  447,  78—85;  cf.  A.,  1925,  i,  1440).— Stahl- 
schmidt’s  “  polyporic  acid  ”  (cf.  A.,  1877,  ii,  620 ;  1879, 
382)  has  been  identified  as  3  :  6-dihydroxy-2  :  5- 
diphenylbenzoquinone  (cf.  Eichter,  A.,  1908,  i,  658). 
It  is  present  in  Polyporus  nidulans,  Fr.  to  the  extent 
of  18%  of  the  weight  of  the  fungus.  The  diacetate 
has  m.  p.  209°,  the  dimethyl  ether  m.  p.  192°.  When 
distilled  with  zinc  dust,  polyporic  acid  yields  pp'- 
diphenylbenzene,  whilst  benzoic  acid  is  formed  when 
the  acid  is  oxidised  with  chromic  acid  in  glacial  acetic 
acid.  Polyporic  acid  forms  glistening,  brownish- violet, 
dichroic,  rhombic  plates,  plane  angle  94°,  with  diagonal 
extinction.  F.  G.  Willson. 

(i-Methylanthraquinone  derivatives.  VII. 
Nitro-derivatives  of  l-hydroxy-3-methylanthra- 
quinone  and  related  products.  R.  Eder  and  0. 
Manotjioan  (Helv.  Chim.  Acta,  1926,  9,  51 — 59 ;  cf. 
A.,  1924,  i,  528). — l-Hydroxy-3-methylanthraquinone 
is  obtained  in  60 — 70%  yield  by  dissolving  2'-hydroxy- 
4'-methyl-o-benzoylbenzoic  acid  (1  part)  and  boric 
acid  (1  part)  in  sulphuric  acid  monohydrate  (2  parts) 
and  warming  on  the  water-bath  for  4  hrs.  after 
addition  of  20%  “  oleum  ”  (10  parts).  The  method  of 
Bentley,  Gardner,  and  Wcizmann  (J.C.S.,  1907,  91, 
1626)  gives  only  20 — 25%  of  the  theoretical  yield. 
Nitration  with  potassium  nitrate  and  concentrated 
sulphuric  acid  gives  2  :  4-dinitro-\ -hydroxy -3-methyl- 
anthraquinone,  m.  p.  275 — 276°  (decomp.)  ( sodium 
salt,  flesh-coloured  needles),  accompanied  by  smaller 
amounts  of  2-nitro-\-liydroxy-3-niethylanthraquinone, 
m.  p.  272 — 273°  (decomp.),  and  4-nitro-l-hydroxy-3- 
methylanthraquinone,  m.  p.  241 — 242°.  Acetylation 
of  the  hydroxy-group  before  nitration  and  subsequent 
hydrolysis  again  gives  the  dinitro-compound 
as  the  main  product.  The  three  substances  are 
separated  "by  fractional  crystallisation  from  glacial 
acetic  acid  and  acetone.  The  constitution  of  the 
dinitro-compound  is  shown  by  its  oxidation  with 
alkaline  permanganate  to  phthalic  acid  and  by  reaction 
with  sodium  methoxide  followed  by  treatment  with 
concentrated  hydrochloric  acid  under  pressure  at 
190°,  when  1:2: 4-trihydroxy-3-methylanthraquinone 
is  obtained.  Reduction  gives  2  :  4-diamino-Y-hydroxy- 
3 -methylanlh raq uinone,  m.  p.  259 — 260°.  Reduction 
of  the  4-nitro-compound  gives  4-amino- 1-hydroxy- 

3- methylanthraquinone  (A.,  1920,  i,  54).  This  com¬ 
pound  is  also  obtained  by  the  action  of  sulphuric 
and  boric  acids  (D.R.-P.  203083)  on  the  bromination 
product  of  l-amino-2-methylanthraq  uinone  (A.,  1903, 
i,  498).  The  bromination  product  is  thus  1-bromo- 

4- amino-3-methylanthraquinone.  The  remaining 
mononitro-derivative,  converted  by  further  nitration 
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into  the  2  : 4-dinitro-compound,  gives  an  amine  of 
lower  m.  p.  than  the  4-amino-derivative.  It  is, 
therefore,  the  2-nitro-derivative,  yielding  on  reduction 
2-amino-\-hydroxy-2-methylanthraquinone,  m.  p.  238°. 

M.  Clark. 

Anthraquinone  series.  I.  Anthraquinonyl- 
amides  of  substituted  anthraquinonecarboxylic 
acids.  A.  Rollett  [with  0.  Haider  and  A. 
Merka]  (Monatsh.,  1925,  46,  131 — 136;  cf.  Seer 
and  Weitzenbock,  A.,  1910,  i,  570). — 1  -Chloroanthra- 
qu i?ione- 2-carboxyl  chloride,  m.  p.  210°,  prepared 
from  the  acid  and  thionyl  chloride,  condenses  with 
2-aminoanthraquinone  in  boiling  benzene  to  give 
1  -chloroanthraquinone -2 -carboxyl  -  2'-  anthraquinonyl  - 
amide,  m.  p.  317°,  which  is  converted  by  10%  aqueous 
ammonia  in  sealed  tubes  at  200 — 210°  into  1  -amino- 
anthraquinone-2-carboxyl-2'-anthraquinonylamid.e,m.p. 
365°,  dyeing  cotton  a  fast  bluish-pink  from  the  vat. 

1  -  Chloroanthraquinone- 2  -  carboxyl  -  V-chloro  -2' -anthra- 
quinonylamide,  m.  p.  363°,  yields  with  ammonia  a 
substance,  m.  p.  368°,  giving  also  a  bluish-pink  on 
cotton  from  the  vat.  l-Chloroanthraquinone-2-carb- 
oxyl-V-anthraquinonylamide,  m.  p.  241°,  dyes  cotton 
a  weak  greenish-yellow  from  the  vat,  and  by  the 
action  of  ammonia  is  converted  into  1-aminoanthra- 
quinone-2-carboxyl-l'-anthraquinonylamide,  m.  p.  331°, 
which  dyes  cotton  pure  red  from  the  vat,  together 
with  a  black  substance,  m.  p.  293°,  which  cannot  be 
vatted.  l-Chloroanthraquinone-2-carboxyl-b' -nitro-V  - 
anthraquinonylamide  dyes  cotton  a  weak  brownish- 
red  from  the  vat.  C.  Hollins. 

Vat  dyes  from  benzanthrone.  Badische 
Anilin-  und  Soda-Fabrik. — See  B.,  1926,  148. 

Condensation  products  [vat  dyes]  of  the 
anthraquinone  series.  Farbw.  vorji.  Meister, 
Lucius,  und  Bruning. — Sec  B.,  1926,  14S. 

Vat  dyes  [from  dibenzan throne  derivatives]. 
Kalle  und  Co. — Sec  B.,  1926,  149. 

Anthraquinone  derivatives  containing  nitro¬ 
gen  [isooxazolones].  Badische  Anilin-  und  Soda- 
Fabrik, — See  B.,  1926,  149. 

Manufacture  of  2-aminoanthraquinone.  0.  D. 
Cunningham. — See  B.,  1926,  185. 

Molecular  configurations  of  polynuclear  arom¬ 
atic  compounds.  V.  Identity  of  the  nitration 
products  derived  from  2:7-  and  4 : 5-dinitrophen- 
anthraquinones.  G.  H.  Christie  and  J.  Kenner 
(J.C.S.,  1926,470 — 476). — Both  2:7-  and  4 : 5-dinitro- 
phenantliraquinone  (Schmidt  and  Kampf,  A.,  1904, 
i,  71)  nitrate  further  to  form  the  same  trinitrophen- 
anthraquinone,  probably  the  2:4: 7-trinitro-com- 
pound  ( quinoxaline  derivative,  m.  p.  307°)  because  the 
derived  4:6:  4'-trinitrodiphenic  acid  appears  to  be 
reduced  by  tin  and  hydrochloric  acid  to  a  diamino- 
phenanthridonecarboxylic  acid.  The  identity  of  the 
trinitro-compounds  thus  obtained  from  two  different 
dinitrophenanthraquinones,  coupled  with  the  fact 
that  a  tetranitrophenanthraquinone  could  not  be 
obtained  by  further  vigorous  nitration,  renders  it 
possible  that  the  trinitro-compound  is  derived  from 
the  initially  formed  tetranitrophenanthraquinone  by 


elimination  of  a  nitro-group  under  the  experimental 
conditions.  4:6:4':  6'-Tetranitrodiphenic  acid, 
when  reduced  with  stannous  chloride,  furnishes  the 
corresponding  diaminophenanthridone,  of  which  both 
the  neutral  and  basic  sulphates  were  isolated. 
3:5:3':  5' -Tetranilrobanzil,  m.  p.  168°  ( quinoxaline 
derivative,  m.  p.  274°),  together  with  3  :  5-dinitro- 
benzoic  acid,  is  readily  obtained  by  the  further 
nitration  of  3  :  3'-dinitrobenzil.  The  prefixes,  cl  and  l, 
used  previously  (J.C.S.,  1923,  123,  779)  for  the 
optically  active  forms  of  4:6: 4'-trinitrodiphenic 
acid,  m.  p.  292°,  require  to  be  interchanged.  The 
following  constants  are  now  given  :  fZ-4  :  6  :  4'-tri- 
nitrodiphenic  acid,  m.  p.  281 — 2S2°  (decomp.), 
[a]D  4-  23-47°,  sodium  salt,  [a]D  —  151T°;  £-4:6:4'- 
trinitrodiphenic  acid,  m.  p.  280 — 282°,  [a]D  —  15T4°, 
sodium  salt,  [a]D  +136-6°;  quinine  d- 4:6:4'- 
trinitrodiphenate,  m.  p.  222-5°  (decomp.),  [a]1,) 
-156-1°;  quinine  Z-salt,  m.  p.  176°  (decomp.),  [a]j? 
—  77-5°;  quinidine  d-salt,  m.  p.  178°.  [a]D  +109-9°; 
quinidine  Z-salt,  m.  p.  228°,  [a]D — 189-2°. 

J.  S.  H.  Davtes. 

Existence  of  isopulegone  in  nature.  Isolation 
of  a(iso)-  and  (3 (ordinary )-pulegone  and  their 
enolic  isomerides.  V.  Grignard  and  J.  Savard 
(Compt.  rend.,  1926,  182,  422 — 425;  cf.  this  vol., 
72). — Pulegone  obtained  from  various  peppermint 
oils  is  separable,  by  treatment  with  sodium  hydrogen 
sulphite,  into  (i(ordinary)-pulegone,  b.  p.  88— 89°/6 
mm.,  d\ 3  0-9346,  w]?  1-4894,  [a]D  +21°,  which  forms 
a  crystalline  hydrogen  sulphite  compound,  and 
a-(iso)pulcgonc,  b.  p.  78°/5  mm.,  d\*  0-9097,  n\\  1-4633, 
[a]D  +34°,  semicarbazone,  m.  p.  172°,  hydrobromide, 
m.  p.  40 — 41°,  identical  with  the  synthetic  product 
save  in  rotatory  power.  a-Pulegone  does  not 
react  with  sodium  hydrogen  sulphite.  The  enolic 
forms  of  the  pulegones  possess  the  following  pro¬ 
perties  :  enol  of  oc-pulegone,  b.  p.  80 — 81°/6  mm., 
d\ 4  0-8965,  <  1-4673,  [a]D  -4-3°  (5%  solution  in 
toluene);  enol  of  fi-pulegone,  b.  p.  88°/6  mm.,  d\s 
0-9160,  ?%3  1-4831,  [a]D  +24-6°.  The  exaltation  in 
molecular  refractivity  of  the  enolic  forms  indicates 
conjugation  of  unsaturated  linkings. 

L.  F.  Hewitt. 

Preparation  of  solid  camphene  free  from 
chlorine,  from  pinene  hydrochloride.  E.  Meyer 
and  W.  Claasen. — See  B.,  1926,  216. 

Constitution  of  Manasse’s  hydroxycamphor. 

M.  0.  Forster  and  P.  P.  Shukla  (J.  Indian  Inst. 
Sci.,  1925,  8A,  267— 273).— See  A.,  1925,  i,  1161. 

Terpene  and  sesquiterpene  of  Mitsuba-zeri. 

N.  Hlrano  (J.  Soc.  Chem.  Ind.  Japan,  1926,  29, 
48 — 52). — By  steam  distillation  of  Mitsuba-zcri 
[ Cryptotaenia  Japonica,  Hassk.  (17 mbelliferce)],  a 
terpene,  C10Hle,  and  a  sesquiterpene,  C15H24>  lmve 
been  isolated  and  named  cryptotaenene  and  mil-su- 
baene,  respectively.  Cryptotaenene  has  b.  p.  67 — 
68°/15  mm.,  [a]]r>  +2-66°,  df  0-8128,  nf,  1-47476.  It 
forms  a  triozonide,  but  only  a  tetrabromide,  which 
shows  the  presence  of  a  conjugated  double  linking. 
Decomposition  of  the  triozonide  yielded  carbon 
dioxide,  formic  acid,  acetone,  acetone  peroxide. 
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succinic  acid,  and  a  carbonyl  compound.  The 
formula  of  cryptotaenene  is,  therefore,  either 
CMe2:CH-CH2-CH2-CH:CH-CH:CH2  or 
CMe2:CH-CH:CH-CH2-CH2-CH:CH2.  Mitsubaene  has 
b.  p.  142—143715  mm.,  [a]]}'9  +8-31°,  df  0-9175,  nf 
1-50381.  It  forms  a  tetrabromide.  On  heating 
mitsubaene  with  sulphur  and  treating  the  product 
with  picric  acid,  a  picrate,  m.  p.  90°,  is  obtained,  the 
m.  p.  being  identical  with  that  of  eudaline  picrate. 
Mitsubaene  is  therefore  a  sesquiterpene  of  the 
eudesmol  type.  Carbon  dioxide  and  formic  acid 
were  isolated  from  the  ozonide  by  decomposition. 

K.  Kashima. 

Derivatives  of  1  :  l'-bismenthone.  P.  G. 
Carter  and  J.  Read  (J.S.C.I.,  1925,  45,  44 — 46t). — 
The  ketone  obtained  by  reducing  piperitone  in  aqueous 
alcoholic  solution  by  sodium  amalgam  (Baker  and 
Smith,  “  A  Research  on  the  Eucalypts,”  2nd  ed., 
Sydney,  1920,  p.  393)  is  given  the  structure 

\  /~\! 

\ 

O  O 

and  is  named  1  :  l'-bis(menthen-3-one),  or  1  :  l'- 
bismenthone,  Wallach’s  a-dicarvelone  (A.,  1899,  i,  530) 
being  called  on  the  same  system  6 : 6'-bis-(A8(9)- 
menthen-2-one).  Of  the  six  possible  inactive  forms 
of  1  :  l'-bismenthone,  two  should  be  internally  com¬ 
pensated.  The  following  new  derivatives  have  been 
prepared  :  1  .-  1 ' -Bismenthol,  m.p.  179 — 1S2°;  phenyl- 
urethane,  softens  at  150 — 152°,  m.  p.  198—200°; 
diacetate,  m.  p.  Ill — 112°.  1  : 1' -Bismenthylamine 

hydrochloride,  m.  p.  above  250°;  chloroplatinate ;  di¬ 
benzoyl  derivative,  darkening  at  210°  and  beginning 
to  decompose  at  245°;  dibenzylidene  derivative,  m.  p. 
above  270°;  disalicylidene  derivative,  m.  p.  above 
270°. 

Tannin  occurring  in  the  kino  of  Eucalyi>tus 
calophylla.  A.  McGookin  and  I.  M.  Heilbron 
(J.  Pharm.  Exp.  Ther.,  1926,  26,  421— 446).— The 
main  constituent  of  the  kino  of  Eucalyptus  calophylla 
is  a  tannin  obtained  as  a  dark  reddish-brown,  brittle 
solid  yielding  a  dark  bluish-green  coloration  with 
ferric  chloride  and  a  precipitate  with  all  tannin 
reagents.  A  small  quantity  of  aromadendrin  is 
also  present.  The  tannin  yields  a  buff-coloured 
trimethyl  derivative,  C1KHj104(0Me)3,  and  an  almost 
colourless  triacetyl  derivative,  C15Hn04{0Ac),. 
Vacuum  distillation  of  kino  tannin  yielded  a  small 
quantity  of  guaiacol  and  pyrocatechol.  A  rather 
larger  quantity  of  guaiacol  along  with  other  undeter¬ 
mined  products  is  obtained  bjr  the  vacuum  distillation 
of  methylated  kino  tannin.  The  vacuum  distillation 
of  kino-red,  obtained  by  the  action  of  acid  on  the 
original  tannin,  yields  products  similar  to  those  from 
kino  tannin  itself.  Methylated  kino  tannin  when 
oxidised  by  potassium  permanganate  yields  veratric 
acid.  By  the  action  of  potassium  hydroxide  on  kino 
tannin,  protocatechuic  acid  and  pjmocatechol  are 
formed.  W.  O.  Kermack. 

Purification  of  digitonin.  Accompanying 
saponins.  A.  Windaus  (Z.  physiol.  Chem.,  1925, 
150,  205 — 210). — Crude  digitonin  may  be  purified  by 
D  D 


precipitation,  twice  or  thrice  repeated,  of  its  aqueous 
solution  by  ether.  The  accompanying  saponins 
remain  in  solution.  Commercial  digitonin  contains 
70 — 80%  of  digitonin,  10 — 20%  of  gitonin,  and 
5—15%  of  other  saponins.  A  crystalline  diketone, 
C2GH3804,  m.  p.  227—228°,  has  been  isolated  from 
the  products  of  the  oxidation  of  crude  digitonin 
with  cold  chromic  acid.  A  related  monoketone, 
C2GH4q03,  m.  p.  204 — 205°,  has  also  been  found  in 
very  small  quantities  in  the  product  of  this  reaction. 

H.  D.  Kay. 

Tetrahydro-1  : 4-pyrones.  IV.  W.  Borsche 
and  R.  Frank  (Ber.,  1926,  59,  [15],  237 — 242;  cf. 
Borsche  and  Mehner,  A.,  1915,  i,  574;  Borsche  and 
Thiele,  A.,  1923,  i,  1110,  1220). — 2  :  6-Dimethyltetra- 
hydropyran-4-ol  may  be  prepared  directly  from 
2  :  6-dimethyl- 1  :  4-pyrone  by  catalytic  hydrogen¬ 
ation  at  the  atmospheric  pressure  in  presence  of  water 
and  platinum-black;  the  p-nitrobenzoate,  m.  p.  96°, 
and  p-toluenesulphonate,  m.  p.  88—89°,  are  described. 
The  alcohol  is  converted  by  phosphorus  trichloride 
at  a  low  temperature  into  a  mixture  of  A-chloro-2  :  6- 
dimethyltetrahydropyran,  b.  p.  65°/20  mm.,  58°/12  mm., 
and  di-2  :  (h-dimdhyllelrahydropyran-4-yl  phosphite, 
b.  p.  197720  mm. ;  the  chloro-compound  is  preferably 
prepared  from  the  alcohol  and  phosphorus  penta- 
chloridc  in  the  presence  of  light  petroleum.  Thionyl 
chloride  in  the  presence  of  pyridine  transforms  2  :  6- 
dimethyltetrahydropyran-4-ol  into  the  corresponding 
normal  sulphite,  C14H1605S,  m.  p.  76 — 77°.  The 
action  of  fuming  hydrochloric  acid  on  the  alcohol 
at  110°  gives  a.  compound,  C12H240C12,  b.  p.  74720  mm., 
which  has  not  been  investigated  completely.  Phos¬ 
phorus  pentabromide  and  2  :  6-dimethyltetrahydro- 
pyran-4-ol  in  the  presence  of  light  petroleum  give  a 
mixture  of  4-bromo-2  :  §-dimethyUelrahydropyran,  b.  p. 
70 — 80713  mm.,  the  substance,  C12H24OBr2,  b.  p.  66 — 
70713  mm.  (compare  the  chloro-compound  described 
above),  and  more  highly  brominated  products,  in¬ 
cluding  probably  a  tribromodimelhylpyran,  C7H7OBr3, 
b.  p.  IIO714  mm.  2  :  6-Dimethyltetrahyclropyran- 
4-ol  and  hydrobromic  acid  at  100°  afford  the  compound 
C12H24OBr2,  b.  p.  94 — 99°/35  mm.  4-Chloro-2  :  6- 
dimethyltetrahydropyran  reacts  sluggishly  with  mag¬ 
nesium  in  the  presence  of  dry  ether,  and  the  product 
is  converted  by  carbon  dioxide  into  a  mixture  of 
2  :  Q-dimethyltetrahydropyran-4-carboxylic  acid,  m.  p. 
120°  [amide,  m.  p.  197°;  anilide,  m.  p.  177°),  and  di- 
2  :  Q-dimethyltetrahydro-4: :  4' -dipyryl, 

°<C 
m.  p.  104°. 

1  : 4-Pyrone  is  slowly  hydrogenated  in  the  presence 
of  water  and  platinum-black  to  letrahydropyran- 4- 
ol,  b.  p.  84°/12  mm.  ( p-nilrobenzoale ,  m.  p.  69 — 70°), 
which  is  converted  by  phosphorus  pentachloride 
in  the  presence  of  chloroform  into  4-chlorotetrahydro- 
pyran,  b.  p.  46°/12  mm.  The  action  of  phosphorus 
pentabromide  on  tetrahydropyran-4-ol  proceeds  with 
little  uniformity.  H.  Wren. 

Reduction  of  thionaphthen.  R.  Fricke  and 
G.  Spilker  (Ber.,  1926,  59,  [B],  349).— The  following 
additional  data  are  recorded  (cf.  A.,  1925,  i,  1311)  : 
o-Ethylthiolphenol,  df  1-0349,  nf  1-56995,  o-ethyl- 


HMe-CH2v>r,TT  /CH2-CHMe-v.  n 
HMe-CHr 


CHo-CHMe" 


410 


BKITISH  CHEMICAL  ABSTRACTS. — A. 


phenyl  methyl  sulphide,  df  1-0253,  nfj  1-57083; 
2  :  3-dihydrothionaphthen,  df  1-1036,  nf,  1-60330; 
thionaphthen,  df  1-4250,  nf  1-63740.  H.  Ween. 


Tervalent  carbon.  IV.  Polyaryl-l-methyl- 
dihydropyridyls.  K.  Zieglee  and  F.  A.  Fries 
(Ber.,  1926,  59,  [B],  242— 248).— Polyphenyl- 1- 
methylpyridinium  salts  have  been  investigated  with 
the  expectation  that  they  would  bo  readily  trans¬ 
formable  into  pyridinium  radicals  (cf.  I)  which  would 


(I.) 


Ph 

r/V 

Ph'JJPh 

MMe 


6Ph 

RC/\CR 


PhC'^CPh 

NMe 


(II.) 


pass  by  re-arrangement  of  valencies  into  stable 
dihydropyridyls  (cf.  II)  with  a  tervalent  carbon 
atom.  2:4:  6-Triphenyl-  1-methylpyridinium  chlor¬ 
ide  dissolved  in  water  forms  a  blue  layer  over  metallic 
zinc  or  magnesium,  which  inhibits  further  action ; 
if,  however,  an  organic  liquid  non-miscible  with  water 
(particularly  ethyl  acetate)  is  present  it  becomes 
intensely  reddish-violet,  but  is  decolorised  on  con¬ 
tact  with  air.  With  light  petroleum,  a  solid  com¬ 
pound  separates.  Similar  solutions  are  formed  by 
the  action  of  magnesium  phenyl  bromide  on  2  :  4  :  6- 
triphcnyl- 1-methylpyridinium  chloride,  and  similar 
amorphous  material  is  precipitated  during  the  electro¬ 
lysis  of  its  aqueous  solution.  It  therefore  appears 
probable  that  2  :  4  :  6-triphenyl- 1 -methyldihydro- 
pyridyl  (II,  R=H)  exists  possibly  as  a  unimolecular 
radical  with  very  little  tendency  towards  association. 
Similar  observations  are  made  with  pcntaphenyl- 
1-methylpyridinium  salts,  which,  however,  are  not 
very  suitable  materials  for  the  investigation  on 
account  of  their  sparing  solubility.  2:3:5:  6-Tetra- 
phenyl- 1-methylpyridinium  salts  do  not  exhibit 
analogous  behaviour.  The  possibility  that  the  new 
radical  contains  quadrivalent  nitrogen  appears  to 
be  excluded  by  the  observation  that  an  amalgam  is 
not  formed  when  2:4:  6- triphenyl- 1-methylpyridin¬ 
ium  salts  are  electrolysed  at  a  mercury  cathode, 
whilst  also  it  is  stable  at  temperatures  which  gener¬ 
ally  cause  the  conversion  of  quadrivalent  nitrogen 
into  the  tervalent  state. 

The  following  salts  are  incidentally  described : 
2:4:  6-triphenyl-l-methylpyridinium  tnethosulphate, 
readily  formed  from  triphenylpyridine  and  methyl 
sulphate  at  100°,  m.  p.  (+H20)  101°,  anhydrous, 
174°  (decomp.) ;  2  :  4  :  6-lriphenyl-l-methylpyridinium 
chloride  (+2-511,0),  and  the  corresponding  hydro¬ 
chloride,  C24H20NCl,HCl,2H2O,  m.  p.  118—120°, 
decomp.  122°  when  rapidly  heated,  decomp.  143° 
after  softening  at  104°,  and  re-solidifying  at  123° 
when  slowly  heated.  The  corresponding  bromide, 
iodide,  perchlorate,  nitrate,  sulphate,  permanganate, 
and  the  double  compounds  with  zinc  chloride  and 
mercuric  chloride  have  been  prepared,  H.  Week. 


Course  of  the  2-methylquinoline  synthesis 
with  aminotetrahydronaphthalenes.  2-Methyl- 
7:8:9: 10-tetrahydro-a-naphthaquinoline.  J. 
Lindner  and  A.  Siegel  (Monatsh.,  1925,  46,  225— 
229;  cf.  Lindner,  Djulgerowa,  and  Mayr,  A.,  1924, 
i,  1102). — a-  and  [3-Nitrotetralins  (ar-nitrotetrahydro- 


naphthalenes ;  Schroeter,  A.,  1922,  i,  123),  separated 
by  fractional  distillation  in  a  vacuum,  are  best 
reduced  with  reduced  iron  and  alcohol  in  the  presence 
of  calcium  chloride  (Knueppel,  A.,  1900,  i,  187). 
Benzoyl-AT-a-tetrahydronaphlhylatnine  has  m.  p.  154°. 
ar-a-Tetrahydronaphthylamine,  by  the  method  used 
for  the  (3-compound  ( loc .  cit.),  gives  a  27%  yield  of 
2  -methyl -7  :  8  :  9  :  10  -  tetrahydro  -  a  -  naphlhaquinoline, 
m.  p.  55°  ( hydrochloride ,  m.  p.  236°;  hydrobromide, 
m.  p.  309 — 310°;  hydriodide,  decomp,  190°;  picrate, 
m.  p.  199°).  C.  Hollins. 


Course  of  the  2-methylquinoline  synthesis 
with  ar-tetrahydro-p-naphthylamine.  II.  J. 
Lindner  and  M.  Staufee  (Monatsh.,  1925,  46,  231 — 
240;  cf.  A.,  1924,  i,  1102,  and  preceding  abstract). — 
A  nearly  quantitative  separation  of  the  ang.  and 
lin,  isomerides  obtained  from  «r-tetrahydro+-naph- 
thylamine  by  the  2-methylquinoline  synthesis  is 
effected  by  means  of  the  hydriodides,  that  of  the 
ang.  base  being  precipitated  almost  pure  on  addition 
of  aqueous  potassium  iodide  to  a  dilute  hydrochloric 
acid  solution  of  the  mixed  bases  liberated  by  ammonia 
from  the  mixed  picrates.  The  total  yield  is  35%  of 
the  theoretical,  of  which  65%  is  the  ang.  base 
(3-methyl-7  :  8  ;  9  :  10-tetrahydro-p-naphthaquinoline) 
and  35%  is  the  lin.  base  (2-methyl-6  :  7  :  8  :  9-tetra- 
hydro-a-anthrapyridine).  Dehydrogenation  of  the 
latter  by  distillation  in  a  current  of  carbon  dioxide 
over  heated  lead  oxide  yields  2-methyl-a.-anthrapyridine, 
m.  p.  129°  ( hydrochloride ,  m.  p.  200°;  picrate,  m.  p. 
216°),  which  by  oxidation  with  chromic-acetic  acid 
is  converted  into  anthrapyridinequinone  (von  Braun 
and  Gruber,  A.,  1922,  i,  762),  probably  by  way  of 
the  quinonecarboxylic  acid. 

It  is  concluded  that  the  tetramethylene  group  in 
tetrahydronaphthalene  derivatives  exerts  no  appreci¬ 
able  directive  power  in  the  fusion  of  a  third  ring. 
The  theoretical  interpretation  of  this  is  discussed. 
A  consideration  of  thermal  data  shows  that  the 
structure  (II)  contains  less  energy  than  structure  (I), 
and  (III)  considerably  less  than  (IV) ;  (I)  and  (III) 
would  yield  linear  tricyclic  compounds,  (II)  and  (IV) 
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angular.  The  energy  difference  between  (III)  and 
(IV)  is  so  marked  that  angular  tricyclic  compounds 
are  formed  exclusively  from  (3-naphthylamine.  The 
difference  is  smaller  between  (I)  and  (II),  and  hence, 
although  angular  tricyclic  compounds  preponderate, 
a  proportion  of  linear  isomerides  is  obtained  from 
ar- tetrahydro- p-naphthylamine.  C.  Hollins. 


Tetrahydroacridine,  octahydroacridine,  and 
their  derivatives.  II.  Resolution  of  the  octa- 
hydroacridines  ( A )  and  (B).  W.  H.  Peekin,  jun., 
and  W.  G.  Sedgwick  (J.C.S.,  1926,  438—445;  cf. 
A.,  1925,  i,  63). — In  the  conversion  of  tetrahydro¬ 
acridine  into  the  two  octahydroacridines  by  treat¬ 
ment  with  tin  and  hydrochloric  acid,  no  intermediate 
reduction  product  can  be  detected.  By  resolution 
of  both  the  octahydroacridines  into  active  con¬ 
stituents  by  means  of  the  d-  and  Z-camphorsulphon- 
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ates,  it  is  proved  that  they  are  represented  by  the 
configurations  (I)  and  (II).  dZ-Octahydroacridinc 


NH  H2  NH  H. 


(A)  m.  p.  82°,  gives  [-octahydroacridine  {A)  d-camphor- 
sulphonate,  m.  p.  183°,  and  d-octahydroacridine  (A) 
1  -camphorsulphonate,  m.  p.  182°,  from  which  sodium 
hydroxide  liberates,  respectively,  l-octahydroacridine 
(A),  m.  p.  85°,  [a]D  in  alcohol  —32°,  and  d-octa- 
hydroaeridina  (.4),  m.  p.  84-5°,  [a]D  in  alcohol  +34° 
[d-octahydroacridine  (A)  d-campliorsulphonale,  m.  p. 
180°,  is  also  described].  Similarly,  iZZ-octahydro- 
acridine  (JB),  m.  p.  72°,  gives  1  -octahydroacridine  (B) 
d-camphorsulphonale,  m.  p.  172°,  and  d-octahydro¬ 
acridine  (B)  1- camphorsulphonate ,  m.  p.  172°,  which 
yield,  respectively,  1  -octahydroacridine  (B),  m.  p.  73°, 
[a]D  —24°,  and  d-octahydroacridine  (B),  m.  p.  73°, 
[<x]D  +22°.  On  heating,  the  d-  and  Z- modifications 
gradually  change  into  the  inactive  form ;  by  acetic 
anhydride  Z-octahydroacridine  (.4)  is  converted  into 
the  acetyl  derivative  of  dZ-octahydroacridine  (A). 
The  camphorsulphonates  of  octahydroacridine  (B) 
are  more  soluble  than  those  of  (A).  Since  reduction 
of  tetrahydroacridone  with  sodium  amalgam  gives 
solely  modification  (A),  this  probably  has  the  con¬ 
figuration  (I).  The  octahydroacridinecarboxylic  acids 
{A)  and  (J3)  (cf.  A.,  1925,  i,  63)  are  regarded  as 
dZ-modifications  corresponding  with  (I)  and  (II). 

On  heating  l-methylcycZohexan-3-one  at  100 — 130° 
with  o-aminobenzaldehyde,  the  product  is  6(or  8)- 
methyltetrahydroacridine,  m.  p.  70 — 71°  (III)  [picrate , 
xn.  p.  182°  (darkening)],  whilst  by  heating  1-methyl- 
cycZohexan-3-one  with  isatin,  in  presence  of  alcohol 
and  potassium  hydroxide,  the  product  is  6(or  8)- 
methyltetrahydroacridinecarboxylic  acid,  m.  p.  296° 
(decomp.),  which  on  heating  gives  (III).  Reduction 
of  (III)  with  tin  and  hydrochloric  acid  yields  a 
mixture  of  6(or  8)-methyloctahydroacridinc  (A),  m.  p. 
92°,  with  6(or  8 )-methyloctahydroacridine  (B),  m.  p. 
80°  ( sulphate  described),  but  only  modification  (A)  is 
produced  by  reduction  of  6(or  8)-methyltetrahydro- 
acridone  with  sodium  amalgam.  (A)  has  been  re¬ 
solved  by  means  of  the  d-  and  Z-camphorsulphonates 
and  the  d-  and  l-6(or  8)-methyloctahydroacridines  (A) 
show  [a]D  +20°  and  —28°,  respectively. 

F.  M.  Hamer. 

Action  of  pyridine  and  cyanogen  bromide  on 
certain  pyrroles.  H.  Fisciier  and  P.  Ernst  (Ber., 
1926,  59,  [J3],  138 — 144).— The  action  of  pyridine 
and  cyanogen  bromide  on  3-acetyl-2  : 4-dimethyl- 
pyrrole  under  the  conditions  described  previously 
(Fischer  and  Zimmermann,  A.,  1914,  i,  319)  is  now 
shown  to  afford  a  colourless  compound,  C27H30O2N6, 
m.  p.  218°  (decomp.).  It  is  hydrolysed  by  concen¬ 
trated  hydrochloric  acid  to  3-acetyl-2  :  4-dimethyl- 
pyrrole  (2  mols.)  and  is  converted  by  bromine  into 
5-bromo-3-acetyl-2  : 4-dimethylpyrrole.  It  contains 
two  active  hydrogen  atoms  corresponding  with  the 
presence  of  two  pyrrole  nuclei.  Two  mols.  of  pyridine 
are  present  and  two  atoms  of  nitrogen,  which  are 


ovolved  as  ammonia  during  hydrolysis  of  the  com¬ 
pound.  The  direct  action  of  pyridine  and  cyanogen 
bromide  on  3-acetyl-2 : 4-dimethylpyrrole  in  the 
presence  of  halogen  acid  yields  a  blue,  crystalline 
dye  which  has  not  been  investigated  further. 
Attempts  to  obtain  further  insight  into  the  reaction 
by  the  use  of  other  tri-  or  tetra-substituted  pyrroles 
were  unsuccessful.  Ethyl  2  :  4-dimethylpyrrole-3  :  5- 
dicarboxylate  and  ethyl  3-acetyl-2  : 4-dimetliyl- 
pyrrole-5-carboxylate  fail  to  react.  Ethyl  2  :  4-di- 
methylpyrrole-3-carboxylate  yields  a  compound, 
C20H24O3N4,  m.  p.  151°,  which,  however,  contains 
only  one  pyrrole  nucleus.  It  is  hydrolysed  by  con¬ 
centrated  hydrochloric  acid  to  ethyl  2  :  4-dimethyl- 
pyrrolo-3-carboxylate.  The  action  of  concentrated 
hydrochloric  acid  on  the  substance  dissolved  in 
alcohol  affords  a  blue  dye,  isolated  as  the  dihydro¬ 
chloride,  C23H30O4N2Cl2,  dccomp.  190 — 194°,  which, 
when  dried  in  a  vacuum  at  100°,  gives  the  compound 
C20H3iO4N2C1,  dccomp.  190 — 194°.  Concentrated 
hydrobromic  acid  in  the  presence  of  alcohol  trans¬ 
forms  the  compound  C20H24O3N4  into  cyanogen 
bromide  and  the  hydrobromide,  C21H2704N2Br,  de¬ 
comp.  220 — 225°  after  softening  at  215°  (obtained 
also  by  addition  of  concentrated  hydrobromic  acid 
to  a  mixture  of  ethyl  2  : 4-dimethylpyrrole-3-carb- 
oxylate,  pyridine,  and  cyanogen  bromide  in  alcohol 
and  ether).  The  corresponding  free  base  has  little 
ability  to  crystallise  (cf.  Konig,  Z.  angew.  Chem., 
1925,  38,  743,  868) ;  the  perchlorate,  C32H44014N3C1, 
decomposes  explosively  above  300°.  H.  Wren. 

Synthesis  of  2  :  4-dimethyl-5-ethylpyrrole-3- 
propionic  acid.  H.  Fischer  and  B.  Walach 
(Annalen,  1926,  447,  38 — 48). — 2  :  4-Dimethylpyrrole 
is  conveniently  prepared  by  treating  the  correspond¬ 
ing  3  :  5-dicarbethoxy-derivative  with  sulphuric  acid 
[d  1-4)  at  100°  until  evolution  of  carbon  dioxide 
ceases,  neutralising  the  reaction  mixture  at  25°  or 
below  with  aqueous  40%  sodium  hydroxide,  and 
steam-distilling.  Conversion  of  the  product  into  the 
5-ethyl  derivative  is  best  effected  by  heating  with 
only  a  slight  excess  of  alcoholic  sodium  ethoxide 
under  pressure  at  215 — 220°  for  6  hrs.  2 ;  4- 
Dimclhyl-o-ethylpyrrole-Z-aldehryde,  m.  p.  128°,  is 
obtained  from  the  above  dimethylethylpyrrole  by 
treatment  with  anhydrous  hydrocyanic  acid,  followed 
by  hydrolysis  with  cold,  concentrated  hydrochloric 
acid.  The  following  derivatives  are  described  : 
oxime,  m,  p.  118-5°;  nitrile,  C9H12N2,  m.  p.  112° 
(from  the  oxime);  aldazine,  C18H2(.N4,  m.  p.  207° 
with  darkening ;  semicarbazone,  m.  p.  203°  ;  azlacione, 
Ci8H1802H2,  orange-red,  m.  p.  193°,  and  from  this 
the  benzamidoacrylic  acid,  m.  p.  183°.  The  attempted 
conversion  of  ethyl  2  :  4-dimethylpyrrole-3-carboxyl- 
ate  into  the  corresponding  methene  afforded  always 
the  methene  of  ethyl  2  :  4-dimethylpyrrole-3-carb- 
oxylate,  m.  p.  212°.  When  heated  with  hydrazine 
hydrate  and  alcoholic  sodium  ethoxide  for  6  hrs.  at 
150°  the  above  aldehyde  derivative  yields  2:3:4- 
trirnethyl-5-cthylpyrrole,  m.  p.  38 — 39°,  b.  p.  114 — 
115°/27  mm.  ( picrate ,  in.  p.  102 — 103°),  whilst  treat¬ 
ment  v-ith  malonic  acid  and  piperidine  in  boiling 
alcoholic  solution  affords  2 : 4-dimethyl-5-ethyl-3- 
acrylic  acid,  m.  p.  205°.  Reduction  of  the  latter 
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in  aqueous  alkaline  solution  with  sodium  amalgam 
affords  2  :  4-dimethyl-o-ethylpyrrole-3-propionic  acid, 
m.  p.  43 — 44°,  b.  p.  200°/l  mm.,  turning  brown  when 
kept  in  air. 

When  heated  with  phthalic  anhydride  for  6  hrs. 
at  190°,  with  subsequent  alkaline  hydrolysis  of  the 
resulting  phthalide,  and  reduction  with  hydriodic 
acid  in  acetic  acid,  2  :  4-dimethyl-3  :  5-diethylpyrrole 
yields  2  :  4-dimethyl-3-ethylpyrrole  (cf.  Fischer  and 
Krollpfeiffer,  A.,  1913,  i,  93).  Treatment  of  2  :  3  :  4- 
trimethylpyrrole  with  alcoholic  sodium  ethoxide  at 
230°  (cf.  Fischer,  ibid.,  643)  affords  2:3:  4-tri- 
mcthyl-5-ethylpyrrole.  Treatment  of  2  :  4-dimethyl- 
5-carbethoxypyrrole-3-aldehyde  with  hydrazine 
hydrate  and  alcoholic  sodium  ethoxide  for  12  hrs. 
at  140 — 160°  affords  2:3:  4-trimethylpyrrole  in  71% 
yield  {picrate,  m.  p.  147°;  a-aldehydc,  m.  p.  147° 
(semicarbazone,  m.  p.  230°) ;  dipyrrylmcthene,  m.  p. 
187 — 188°  ( hydrochloride ,  m.  p.  2S7 — 2SS°  ;  picrate, 
decomp.  230 — 231°;  mercuric  chloride  additive  com¬ 
pound,  m.  p.  234°)].  F.  G.  Willson. 

Synthesis  of  tetra-(4-methyl-2-ethyl-3-pro- 
pionylpyrryl)ethylene  and  of  xanthopyrrole- 
carboxylic  acid,  and  transformations  of  some 
pyrroles.  H.  Fischer  and  J.  Klarer  (Annalen, 
1926,  447,  48—63;  cf.  A.,  1925,  i,  577).— Ethyl 

4- mcthyl-2-cthyl-3-propionylpyrrole-5-carboxylate  is 
obtained  by  adding  saturated  sodium  nitrite  solution 
to  a  solution  of  ethyl  acetoacetate  in  acetic  acid 
below  0°,  and  then  adding,  at  the  ordinary  tem¬ 
perature,  a  suspension  of  copper  dipropionylmethane 
in  acetic  acid,  followed  by  zinc  dust,  the  temperature 
being  kept  below  70°.  When  all  the  copper  salt  is 
dissolved,  the  mixture  is  heated  for  3  hrs.  at  100°, 
and  then  poured  into  water,  when  the  pyrrole 
separates.  Hydrolysis  with  concentrated  alcoholic 
potassium  hydroxide  and  subsequent  acidification 
in  the  cold  affords  4-viethyl-2-ethyl-3-2)ropionylpyrrole- 

5- carboxylic  acid,  m.  p.  1S0°,  with  evolution  of  carbon 
dioxide  and  formation  of  ±-mcthyl-2-ethyl-3propionyl- 
pyrrole,  m.  p.  90°,  b.  p.  2S3°.  Treatment  of  the 
latter  with  formaldehyde  in  alcohol  in  presence  of 
concentrated  hydrochloric  acid  affords  bis-(4:-melhyl- 
2-ethyl-3-propionylpyrryl)methane,  which,  when  boiled 
with  aqueous  ferric  chloride,  yields  the  corresponding 
melhene  hydrochloride,  m.  p.  183°,  from  which  the 
free  melhene,  yellow,  m.  p.  167°,  is  obtained  by  the 
action  of  alcoholic  ammonia.  The  following  salts 
of  this  methene  are  described  :  copper,  m.  p.  220°; 
cobalt,  m.  p.  247° ;  zinc  and  cadmium.  Treatment  of 
4-methyl-2-ethyl-3-propionylpyrrole  in  ether  with 
aqueous  diazobenzenesulphonic  acid  affords  l-methyl- 
2-ethyl-3-2)ropionylpyrroleazobenzenesulpho7iic  acid,  de¬ 
comp.  when  heated.  Phthalic  anhydride  at  1S0°, 
in  acetic  acid,  converts  the  above  pyrrole  into  the 
corresponding  phlhalide,  yellow,  m.  p.  105°,  whilst 
treatment  with  anhydrous  hydrocyanic  acid  in 
absolute  ether,  followed  by  cold  hydrolysis  with 
hydrochloric  acid,  affords  ±-methyl-2-ethyl-3-propionyl- 
pyrrole-5-aldehyde,  m  p  140°  {oxime,  m.  p.  212°). 
When  boiled  with  glyoxal  in  alcohol  in  presence  of 
a  trace  of  hydrochloric  or  nitric  acid,  the  pyrrole 
is  converted  into  telra-{‘k-methyl-2-elhyl-3-propionyl- 
pyrryl)ethane,  m.  p.  249°,  similar  condensation  in 


acetic  acid  affording  an  intensely  red  solution. 
Oxidation  of  the  above  ethane  with  dilute  aqueous 
ferric  chloride  at  40°  affords  the  corresponding  telra- 
{4:-methyl-2-ethyl-3-p>r02nonylpyrryT)cthylcne,  yellow, 
m.  p.  209°,  whilst  concentrated  ferric  chloride  solution 
converts  the  ethane  into  the  methene,  m.  p.  167°, 
described  above.  Reduction  of  the  above  etl^lene 
with  sodium  amalgam  and  alcohol  yields  the  ethane, 
whilst  hydriodic  acid  in  boiling  acetic  acid  affords 
4-mcthyl-2-ethylpyrrole,  the  same  product  being 
also  obtained  similarly  from  the  above  tetrapyrryl- 
ethane.  Treatment  of  ethyl  4-methyl-2-ethyl-3-pro- 
pionylpyrrole-5-carboxylate  with  hydrazine  hydrate 
and  alcoholic  sodium  ethoxide  at  145°,  affords 

‘i-melhyl-2-elhyl-3-2)ro2)yl2Wrole>  b.  P-  82°/12  mm., 
unstable  in  air  ( picrate ,  m.  p.  168°).  When  heated 
with  aqueous  70%  sulphuric  acid,  the  above  5-carb- 
ethoxy-derivative  affords  4L-mcthryl-2-clhylp>yrrole,  b.  p. 
93°/40  mm.,  resinifying  in  air  ( picrate ,  m.  p.  S6°). 
4:-j\Idhyl-2-elhylpyrrol(Mzobenzencsid}>honic  acid  under¬ 
goes  fission  with  alkali,  with  production  of  the  pyrrole. 
When  4-methyl-2-ethylpyrrole  is  boiled  with  alcoholic 
formic  acid  and  perchloric  acid,  the  perchlorate, 
decomp.  240°,  of  the  corresponding  methene  is  obtained 
{coiner  salt;  cobalt  salt;  iron  salt,  m.  p.  190°). 
When  boiled  with  alcoholic  ethyl  methoxymethyl- 
malonate  and  hydrochloric 
2-ethylpyrrole-5-carboxylate 

Mc.t - rlOH„-CH(CO,Et), 

CO.,Et'l  JlEt  “  "  " 


U\/J 

NH 


(I.) 


acid,  ethyl  4-methyl- 
affords  ethyl  5  -  carb- 
ethoxy- ±-mcthyl-2- ethyl- 
pyrrole  -  3  -  P  -  methyl  - 
malonate  (I),  m.  p. 
78°,  which,  on  hydro¬ 
lysis  with  dilute 


aqueous-alcoholic  sodium  hydroxide,  yields  the  corre¬ 
sponding  p- methylmalonic  acid,  m.  p.  162°,  with 
evolution  of  carbon  dioxide  and  formation  of  5-carb- 
ethoxy-4-methyl-2-ethylpyrrole-3-propionic  acid.  The 
latter,  when  heated  with  concentrated  aqueous 
sodium  hydroxide,  affords  the  corresponding  carboxy- 
pyrrole-3 -propionic  acid,  which  loses  carbon  dioxide 
when  crystallised  from  water,  with  formation  of 
xanthopyrrolecarboxylic  acid  (4-methyl-2-ethyl- 
pyrrole-3-propionic  acid),  m.  p.  126°  (picrate,  m.  p. 
143°).  Whilst  the  m.  p.  of  xanthopyrrolecarboxylic 
acid  previously  given  (A.,  1925,  i,  578)  agrees  with 
that  of  Piloty’s  acid  obtained  from  blood  (cf.  A., 
1915,  i,  451),  the  higher  m.  p.  now  reported  throws 
doubt  on  the  identity  of  Piloty’s  acid,  although  the 
picrates  of  the  two  acids  have  the  same  m.  p. 
Condensation  of  xanthopyrrolecarboxylic  acid  with 
phthalic  anhydride  at  180°  affords  the  pAfAcrh'de, 
in.  p.  133°.  Reduction  of  S-carbethoxy-i-methjd- 
2-ethylpyrrole-3-acrylic  acid  in  ether  with  aluminium 
amalgam  and  water  affords  the  above  corresponding 
pyrrole-3-propionic  acid,  m.  p.  138°. 

F.  G.  Willson. 


Preparation  of  ketones  of  the  pyridine  series. 
Chem.  Fabr.  aue  Actien  (vorm.  E.  Schering). — 
See  B.,  1926,  216. 

Benzene-4-hydrazo-  and  -azo-pyridine  deriv¬ 
atives.  E.  Koenigs,  W.  Freigang,  G.  Lobmayer, 
and  A.  Zscharn  (Ber.,  1926,  59,  [B],  321—333).— 
Benzene-i-hydrazopyridine  hydrochloride,  m.  p.  255° 
(corr.  decomp.),  is  obtained  by  the  action  of  phenyl- 
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hydrazine  on  4-chloropyridine  in  alcoholic  solution 
at  170 — 180°.  The  free  base,  C6H4N,NH*NELPh, 
jn.  p.  171 — 172°,  oxidises  readily  when  exposed  to 
air ;  it  has  no  tendency  towards  benzidine  or  sem- 
idine  transformation.  It  is  oxidised  by  mercuric 
oxide,  potassium  ferricyanide,  nitric  acid,  or,  prefer¬ 
ably,  nitrous  acid  to  benzene  A-azopyridinc,  m.  p. 
98 — 99°  (corr.),  b.  p.  above  300°,  which  behaves  as 
a  dye  towards  wool  or  cotton  mordanted  with  tannin, 
thus  establishing  the  ability  of  the  pyridine  residue 
to  function  as  an  auxochrome.  It  dissolves  in  cold, 
concentrated  hydrochloric  acid  to  a  dark  violet 
solution  which  soon  becomes  brown,  particularly 
when  warmed,  owing  to  the  production  of  p -chloro- 
benzencA-hydrazopyridinc  hydrochloride,  m.  p.  243° 
(corr.)  after  darkening.  The  corresponding  base  has 
m.  p.  106 — 107° ;  the  position  of  the  chlorine  atom 
is  established  by  its  reduction  to  p-chloroaniline. 
p-ChlorobenzencA-azopyridine,  smoothly  prepared 
from  the  hydrazo-compound  by  oxidation  in  boiling 
alkaline  solution  with  air,  has  m.  p.  99 — 100°  (corr.). 
Boiling,  concentrated  hydrochloric  acid  transforms 
it  with  moderate  rapidity  into  op -dichlorobcnzcnc- 
4 - hydrazopyri d i n a  hydrochloride,  m.  p.  241 — 242° 
(corr.)  after  darkening.  The  corresponding  base, 
m.  p.  135°  (corr.  decomp.)  after  softening  at  120°, 
is  reduced  by  stannous  chloride  and  hydrochloric 
acid  to  2  :  4-dichloroaniline  and  oxidised  by  air  to 
op-dichlorobenzeneA-azopyridine,  m.  p.  110 — 111° 
(corr.);  if,  however,  the  oxidation  is  effected  in 
boiling,  50%  sodium  hydroxide  solution,  chloro- 
hydroxybenzeneA-azopyridine,  m.  p.  114°  (corr.),  is 
produced.  op-Dichlorobenzene-4-azopyridine  is  un¬ 
affected  by  methyl-alcoholic  hydrogen  chloride,  but 
is  reduced  by  warm,  concentrated  aqueous  hydro¬ 
chloric  acid  to  op-dic  hlorobcnzcne-4-hydrazopyr- 
idine  hydrochloride  mixed  with  a  colourless  crystal¬ 
line  compound  which  could  not  be  isolated ;  the  fate 
of  the  liberated  chlorine  atoms  has  not  been  elucidated. 
The  action  of  hydrochloric  acid  on  benzene  4-azo¬ 
pyridine  probably  follows  the  course  NPh;N-C5H4N 
— >  NPhiNH-CLHjN  — >  NPhCl-NH-CbH.N  — > 
LC1-J 

C  cH4C1  -NH  •  NH-  C  5H4N .  Benzene-4-azopyridine  is 
transformed  by  a  concentrated  solution  of  hydrogen 
bromide  in  glacial  acetic  acid  at  the  atmospheric 
temperature  into  p-bromobcnzcncA-hydrazopyridinc 
hydrobromidc,  m.  p.  227°  (corr.)  after  softening  and 
darkening  at  220°.  p-BromobenzeneA-hydrazo - 
pyridine,  m.  p.  87 — S9°  (corr.),  is  oxidised  in  boiling 
-50%  sodium  hydroxide  solution  to  p-bromobenzene- 
A-azopyridine,  m.  p.  140 — 141°  (corr.).  op-Dibromo- 
benzcmA-hydrazopxyridine  hydrobromidc,  m.  p.  239° 
(corr.),  op-dibromobenzeneA-hydrazopyridine,  m.  p. 
104 — 105°  (corr.),  and  op-dibromobenzeneA-azo- 
pyridine ,  m.  p.  138 — 139°  (corr.),  are  described.  In 
an  analogous  manner,  benzene-4-azo-2  :  6-dimethyl- 
pyridine  (cf.  Marckwald  and  Rudzik,  A.,  1903,  i, 
514)  is  transformed  into  p-chlorobcnzencA-hydrazo- 
2  :  Q-dimelhylpyridine  hydrochloride,  m.  p.  276° 
(corr.),  which  affords  p-chlorobenzeneA-hydrazo-2  :  6- 
■dimethylpyridine,  m.  p.  82°  (decomp.),  and  p -chloro¬ 
benzene  A-azo -2  :  6-dimethylpyridinc,  m.  p.  99 — 100° 
(corr.).  The  latter  compound  is  converted  by  methyl- 
alcoholic  hydrogen  chloride  into  op-dichlorobenzenc- 


i-hydrazo-2  :  6-dimethylpyridine  hydrochloride,  m.  p. 
246°  (corr.).  Benzene-4-hydrazo-2  :  6-dimethylpyr- 
idine-3-carboxylic  acid  (cf.  Michaelis  and  von  Arend, 
A.,  1903,  i,  292)  is  converted  by  cautious  oxidation 
with  2A-nitric  acid  into  benzeneA-azo-2  :  6-dimethyl- 
pyridine-3-carboxylic  acid  nitrate,  m.  p.  98 — 99°, 
whereas  more  drastic  treatment  affords  nitrobenzene- 
4-030-2  :  6-dimethylpyridine-3-carboxylic  acid,  m.  p. 
above  300°.  The  nitrate  is  transformed  by  cautious 
treatment  with  methyl-alcoholic  hydrogen  chloride 
into  p-chlorobenzeneA-hydrazo-2  :  6 -dime thylpyrid inc- 

3- carboxylic  acid  hydrochloride,  m.  p.  293°  (decomp.). 

H.  Wren. 

Condensation  of  3-bromo-  and  3-nitro-4-di- 
methylaminobenzaldehyde  with  ethyl  aceto- 
acetate  and  ammonia.  L.  E.  Hinkel  and  W.  R. 
Madel  (J.C.S.,  1926,  161 — 163).— A  bromine  atom  or 
nitro-group  ortho  to  the  dimethylamino-group  in 
p-dimethylaminobenzaldehyde  renders  the  aldehydo- 
group  stable  towards  nitrous  acid.  In  Hantzseh’s 
pyridine  condensation,  the  effect  is  to  increase  the 
yield  of  dihydrodimethylpyridine  derivative,  which 
no  longer  yields  a  methiodide  (cf.  Hinkel  and  Cremer, 
ibid.,  1920, 117, 137),  and  to  cause  it  to  react  normally 
with  nitrous  acid.  Ethyl  d-(m-bromo-p-dimcthyl- 
aminophcnyl)- 2  :  G-dimethyl-1  :  A-dihydropyridine-3  :  5- 
dicarboxylate,  prepared  in  82%  yield  from  3-bromo- 

4- dimethylaminobenzaldehydc,  has  m.  p.  133°,  and  is 
oxidised  by  nitrous  fumes  to  ethyl  A-{m-bromo-p-di- 
mclhylaniinophenyl)-2  :  6 - d imet hylpyr idine-3  :  5-dicarb- 
oxylate,  m.  p.  91°.  3-Nitro-4-dimethylaminobenzalde- 
hyde  and  ethyl  p-aminocrotonate  give  a  70%  yield  of 
ethyl  4:-(m-nitro-p-dimethylaminophenyl)-2  :  6-dimethyl- 

1  :  A-dihydropyridine-3  :  5-dicarboxylate,  m.  p.  127°, 
oxidised  to  ethyl  A-\m.-nilro-p-dimclhylaminophenyl)- 

2  :  6 -dirnethylpyridine-3  :  5-dicarboxylate,  m.  p.  109°. 

H.  E.  F.  Notton. 

4-Pyridylhydrazine.  E.  Koenigs,  W.  Weiss, 
and  A.  Zscharn  (Ber.,  1926,  59,  [B],  316—321).— 
4-Chloropyridine-2  :  6-dicarboxylic  acid  is  converted 
by  hydrazine  hydrate  in  alcoholic  solution  at  130 — 
135°  into  i-hydrazinopyridine-2  :  6-dicarboxylic  acid, 
decomp,  above  295°  [the  hydrochloride,  m.  p.  212°, 
barium  salt  (-f-2H20),  and  benzylidene  derivative,  m.  p. 
278 — 280°  (corr.  decomp.),  are  described] ;  decarb¬ 
oxylation  of  the  acid  could  not  be  effected.  4-Chloro- 
pyridine  and  hydrazine  hydrate  in  alcoholic  solution 
at  100°  afford  i-pyridyihyd raz ine  hydrochloride,  m.  p. 
238°  (decomp.).  The  free  base,  b.  p.  185 — 187°/18 
mm.,  which  is  very  sensitive  to  atmospheric  oxidation, 
is  isolated  by  treating  the  hydrochloride  with  the 
requisite  quantity  of  sodium  ethoxide  in  absolute- 
alcoholic  solution,  filtering  off  the  sodium  chloride,  and 
distilling  the  filtrate;  the  dihydrochloride,  m.  p.  252° 
(corr.),  is  described.  With  benzaldehyde  and  acetone, 
4-pyrid3dhydrazine  gives  the  corresponding  benzylidene 
and  iso propylidene  derivatives,  m.  p.  195°  (corr.)  and 
170 — 171°  (corr.),  respectively,  whilst  with  pyruvic 
acid  it  affords  pyruvic  acid  4,-pyridylhijdrazonc,  m.  p. 
239 — 240°  (corr.,  decomp.).  4-Pyrid_ylh_ydrazine  and 
ethyl  acetoacetate  yield  \-y-pyridyl-3-methylpyrazol- 

one>  ;H4N>  m-  P-  198°  (corr.),  or,  if 
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excess  of  the  ester  is  used,  a  compound,  C1BH1703Ns, 
m.  p.  165°  (corr.  decomp.).  The  compound 

c5h4n-nh-nh-cs-sh,nh2-nh-c5h4n, 

m.  p.  175°  (corr.),  is  obtained  from  carbon  disulphide 
and  the  hydrazine.  H.  Ween. 

Condensations  involving  reactive  methyl 
groups  in  heterocyclic  bases.  J.  E.  Humphries 
(J.C.S.,  1926,  374 — 376). — 2-Methylquinoline  and 
Michler’s  hydrol  condense  in  presence  of  acetic  acid 
or  zinc  chloride,  giving  a  pale  yellow  compound, 
C9Hf;N-CH2-CH(CGH4-NMe2)2,  m.  p.  131°,  which  is 
oxidised  by  lead  peroxide  and  acetic  acid  to  a  red 
dye  ( oxalate  described).  The  similar  condensation 
product  of  Michler’s  hydrol  with  2 : 6-dimethyl- 
quinoline  has  m.  p.  152°,  and  that  with  a-picoline  has 
m.  p.  187°.  The  methiodidcs  of  the  heterocyclic 
bases  react  more  readily  than  the  bases  themselves ; 
in  acetic  acid  or  boiling  alcoholic  solution  2  :  6-di- 
mothylquinolino  methiodido  and  Michler’s  hydrol 
give  tho  compound  C29H34N3I,  m.  p.  160°  (decomp.). 
The  quaternary  salts  do  not  react  with  bcnzenc- 
diazonium  sulphate,  but,  unlike  tho  corresponding 
bases,  condense  with  p-nitrophenylnitrosoamine  in 
cold,  alcoholic  solution  :  2  : 6-dimethylquinoline 

methiodido  yields  the  \)-nitrophenylhydrazonc  of 
6-methylquinolinc-2-aldehyde  methiodide,  m.  p.  244° 
[which  is  also  prepared  by  addition  of  p-nitrophenyl- 
hydrazinc  to  the  product  of  hydrolysis  of  the  p-di- 
methylaminoanil  of  quinoline-2-aldehyde  methiodide 
(cf.  Kaufmann  and  Vallcttc,  A.,  1912,  i,  665)] ;  the 
similar  products  from  2-incthylquinolinc  methiodide 
and  ethiodide,  and  a-picolinc  methiodide,  have  m.  p. 
250°,  262°,  and  260°,  respectively.  F.  M.  Hamek. 

Dibromobarbituric  acid.  Parke,  Davis,  and 
Co.— See  B.,  1926,  173. 

CC-Disubstituted  barbituric  acids  and  4-di- 
methylamino-1 -phenyl-2 : 3-dimethyl-5-pyrazol- 
one.  P.  Peeiefer. — See  B,,  1926,  172. 


Enol-heto  desmotropism  in  2-thio-5-methyl- 
hydantoins.  B.  Sjollema  and  L.  Seekles  (Rec. 
trav. chim.,  1926, 45, 232—235 ;  cf.  A.,  1925,  i,  1175).— 
Johnson’s  method  for  the  preparation  of  thio- 
hydantoins  (A.,  1912,  i,  390;  1913,  i,  203,  399,  1105) 
has  been  applied  to  Z-alanine  and  (-benzoylalanine,  to 
obtain  i-2-thio-5-hydantoin  (m.  p.  161°,  [a]',;  —3-4°  in 
aqueous  solution)  and  Z-l-benzoyl-2-thio-5-inethyl- 
hydantoin  (m.  p.  158 — 159°,  [a]™  —8-7°  in  acetone 
solution),  respectively.  Addition  of  dilute  alkali  to 
the  former  compound  causes  racemisation.  With  the 
benzoyl  compound  addition  of  one  equivalent  of 
alkali  does  not  cause  racemisation.  A  further 
equivalent  of  alkali  decolorises  the  yellow  solution 
and  renders  it  optically  inactive.  This  is  due  to  the 
formation  of  a  salt,  on  addition  of  the  first  equivalent 
of  alkali,  without  disturbing  the  asymmetric  centre. 
A  second  equivalent  of  alkali  produces  enolisation,  as  a 
result  of  which  the  asymmetric  centre  disappears  : 


CHMe-NBz  CHMe-NBz 

>CS  — >  I  >C*SK 
CO — NH  CO — N 


CMe — NBz 

II  >C-SK 
C(OK)-N 


J.  S.  Carter. 


Hydroxonic  acid,  5-aminohydantoin,  and  the 
attempted  preparation  of  8-alkylallantoins. 
H.  Biltz  and  H.  Hanisch  (J.  pr.  Chem.,  1926,  [ii], 
112,  138 — 163).— Whilst  the  known  facts  are  in 
agreement  with  the  formula  for  allantoin  proposed  by 
Grimaux  (A.,  1877,  ii,  741),  yet  the  number  of  known 
isomeric  alkyl  derivatives  suggests  rather  the  hydroxy - 
acetylenediureine  formula,  which  by  reason  of  its 
greater  symmetry  allows  fewer  isomerides.  Attempts 
to  prepare  the  possible  6-  or  8-alkylallantoins  by  (a) 
condensing  alloxanic  acid  with  methyl-  or  ethyl- 
carbamide  and  (b)  preparing  the  methylamide  of 
hydroxonic  acid  ( methylammonium  and  dipiotassium 
salts  described)  were  unsuccessful.  By  prolonged 
boiling  with  water,  diacetamidohydantoin  yields 
5-acetamidohydantoin,  in.  p.  218 — 219°  (sodium  and 
silver  salts  described),  which  by  the  action  of  diazo- 
methanc  yields  5-acctamido-3-methylhydantoin,  m.  p. 
210°.  This  last  compound  is  converted  by  acetic 
anhydride  into  5-acctamido-l-acetyl-‘3-mMhylhydantoin, 
m.  p.  221 — 222°,  which  is  also  obtained  by  methylation 
of  5-acetamido-l-aeetylhydantoin  and  by  acetylation 
of  3-methylhydroxonic  acid.  A  convenient  method 
is  described  for  the  preparation  of  5-aminohydantoin 
hydrochloride. 

Methyl  3-methyloxonate,  m.  p.  214°  (decomp.), 
readily  loses  carbon  dioxide  with  formation  of 
dimethylallantoxaidin,  m.  p.  164°,  so  that  the  positions 
of  tho  methyl  groups  in  the  latter  compound  are  now 
fixed  as  being  3  :  6  (cf.  Biltz  and  Robl,  A.,  1921,  i, 
893).  When  boiled  with  5%  aqueous  hydrochloric 
acid,  3-methylallantoxaidin  yields  w-methylbiuret  (cf. 
Biltz  and  Robl,  loc.  cit.).  When  3-methyloxonic  acid  is 
reduced  with  sodium  amalgam,  it  yields  3 -methyl- 
hydroxonic  acid,  m.  p.  246 — 247°  (ethyl  ester,  m.  p. 
172 — 173° ;  methyl  ester,  m.  p.  210 — 21 1° ;  ammonium, 
potassium,  silver,  barium,  and  lead  salts  are  described). 
This  acid  cannot  be  obtained  by  direct  methylation 
of  hydroxonic  acid. 

When  hydrolysed  with  a  methyl-alcoholic  solution 
of  hydrogen  chloride,  5-acetamido-l-acetyl-3-methyl- 
hydantoin  yields  5-amino-Z-methylhydanioin  hydro¬ 
chloride,  m.  p.  239 — 242°,  which  is  converted  into 
3-methylallantoin  by  the  action  of  potassium  cyanate. 
When  treated  with  magnesium  oxide,  the  hydro¬ 
chloride  yields  5-amino-Z-methylhydantoin  as  a  light 
brown  oil  [perchlorate,  m.  p.  222° ;  thiocyanate,  m.  p. 
188 — 189°  (decomp.)].  This  aminohydantoin  does 
not  react  with  alkylcarbimides  to  yield  the  alkyl- 
allantoins,  probably  owing  to  the  insolubility  of  the 
base  in  the  reagent.  Prolonged  boiling  with  phenyl- 
carbimide  brings  about  decomposition  with  formation 
of  mono-  and  di-phenylcarbamides.  R.  W.  West. 

Preparation  of  l-phenyl-2 : 3-dimethyl-4- 
dimethylamino-5-pyrazolone.  Farbw.  vorm. 
Meister,  Lucius,  und  Bruning. — See  B.,  1926,  218. 

Pyrazolone  dyes.  G.  L.  Hugel. — See  B.,  1926, 
149. 

Acylindazoles.  J.  Meisenheimer  and  0.  Seek 
(Ber.,  1926,  59,  [B],  199 — 202). — If  the  conception 
that  the  compound  described  previously  as  1-acetyl- 
indazole  is  to  be  regarded  as  “  4  :  5-benzo-7-methyl- 


ORGANIC  CHEMISTRY. 


415 


hept-1  :  2  :  6-oxdiazine,”  CfiH4<C-^12j^,^]>0,  be 

accepted  (cf.  Meisenheimer  and  Diedrich,  A.,  1924,  i, 
1348),  it  follows  that  the  ready  oxidisability  of 
l-acetyl-3-methylindazole  (4  :  5-benzo-3  :  7-dimethyl- 
hept-1  :  2  :  6-oxdiazine)  along  similar  lines  is  not 
to  be  expected.  Actually,  the  substance  is  very 
stable  towards  perbenzoic  acid,  slowly  yielding 
( ?)mcthylanthranil  and  small,  amounts  of  o-amino- 
acetophenone ;  with  potassium  permanganate,  it 
readily  yields  o-acetamidoacetophenone.  The  course 
of  the  oxidation  is  scarcely  explicable  if  the  indazole 
structure  of  the  original  material  is  accepted. 

Unsuccessful  attempts  are  described  to  convert 
o -chlorobenzaldehydebenzoylhydrazone,  m.  p.  192°,  into 
1-benzoylindazole  ;  with  concentrated  sulphuric  acid, 
it  yields  oo'-dichlorobenzaldazine,  m.  p.  142°.  The 
halogen  atom  of  2-chloro-5-nilrobenzaldehydebenzoyl- 
hydrazone,  m.  p.  135 — 138°,  is,  however,  more  mobile, 
since  the  compound  is  transformed  by  potassium 
carbonate,  copper  powder,  and  potassium  iodide  in 
boiling  cumene  into  4-nitro- 1-benzoylindazole,  m.  p. 
192 — 193°.  In  general,  the  position  of  the  acyl  group 
cannot  be  directly  deduced  from  this  mode  of 
synthesis  on  account  of  the  high  temperature  involved 
and  the  consequent  liability  of  the  acyl  group  to 
wander.  The  absence  of  migration  in  the  present 
instance  is  shown  by  the  identity  of  the  product  with 
that  obtained  by  von  Auwers  and  Schwegler  (A.,  1920, 
i,  640)  under  much  less  drastic  conditions. 

H.  Wren. 

Synthesis  of  substitution  derivatives  of 
indigotin.  I.  o-Nitrobenzoylacetic  acid  and 
related  compounds.  C.  J.  Overmyer  (J.  Amer. 
Chem.  Soc.,  1926,  48,  454 — 460). — The  sodium  salt  of 
ethyl  o-nitrobenzoylacetoacetate  does  not  dissolve  in 
aqueous  ammoniacal  ammonium  chloride  at  the 
ordinary  temperature  (cf.  Needham  and  Perkin, 
J.C.S.,  1904,  85,  151).  At  35 — 40°  it  dissolves,  with 
formation  of  a  red  oil,  which,  when  treated  with 
phenylhydrazine,  affords  ethyl  l-phenyl-3-o-nitro- 
phenyl-5-methylpyrazole-4-carboxylate,  of  which  the 
corresponding  acid  has  m.  p.  225°  (cf.  Knorr  and 
Jodicke,  A.,  1885,  1247),  indicating  that  hydrolysis  of 
the  acetyl  group  has  not  taken  place.  Production  of 
the  o-nitrobenzoylacetic  acid  is  effected  by  hydro¬ 
lysing  the  above  ester  with  cold,  concentrated 
sulphuric  acid.  It  yields  indigotin  on  reduction  with 
dextrose,  or  with  zinc  dust  and  alkali.  Reduction  of 
ethyl  o-nitrobenzoylacetoacetate  with  hot,  alkaline 
ferrous  sulphate  affords  ethyl  4-hydroxy-2-methyl- 
quinoline-3-carboxylate  oxide  (cf.  McCluskey,  A., 
1922,  i,  864),  the  corresponding  acid  having  m.  p. 
214°.  Reduction  of  the  latter  with  zinc  dust  and 
hydrochloric  acid  affords  4-hydroxy-2-methyl- 
quinoline-3-carboxylic  acid,  m.  p.  245°  (cf.  Conrad  and 
Limpach,  A.,  18S8,  1109),  a  reaction  supporting  the 
amine-oxide  structure  for  this  derivative,  whilst  the 
dibenzoyl  derivative  (McCluskey,  loc.  cit.)  requires 
a  tautomeric  enol  form.  4- M ethoxy -2-methylquinoline- 
B-carboxylic  acid  oxide,  m.  p.  190°,  is  described. 

F.  G.  Willson. 

Preparation  of  O  :  O-diacetyldiphenolisatin, 
F.  Hoffmann-La  Roche  &  Co. — See  B.,  1926,  186. 


Interaction  of  p-toluenesulphonazide  with 
malonic  and  substituted  malonic  esters.  T. 
Curtius  and  W.  Klavehn  (J.  pr.  Chem.,  1926,  [ii], 
112,  65 — 87 ;  cf.  A.,  1924,  i,  99S). — When  a  mixture 
of  p-toluenesulphonazide  and  methyl  malonate  is 
digested  for  6  hrs.  at  100°/20  mm.  and  the  product 
rendered  alkaline,  freed  from  unchanged  material,  and 
then  acidified,  the  first  product  is  methyl  5-hydroxy - 
1-p-toluenesulphonyl-l  :  2  :  B-triazole-i-carboxylate,  a 
yellow  oil  which  slowly  ketonises  to  the  corresponding 
triazolonc  derivative,  in.  p.  83°.  The  sodium,  barium, 
ammonium,  and  'piperidine  salts  of  the  enolic  form  are 
described  as  well-defined  crystalline  compounds. 

If  the  condensation  is  carried  out  with  ethyl 
sodiomalonate  in  alcoholic  solution,  a  viscous  oil  is 
obtained  (enol  form)  which  in  a  short  time  isomerises 
to  the  solid  ethyl  ester,  m.  p.  85°  ( sodium ,  lead, 
ammonium,  and  piperidine  salts  of  the  enol  form  are 
described).  Methyl  sulphate,  benzoyl  chloride,  and 
similar  reagents  are  without  action  on  the  ethyl 
ester,  and  in  general  both  esters  react  as  though  they 
have  the  constitution  of  diazo-cstcrs,  i.e., 

c7h7-so2-nh-co-C(:n2)-co2r. 

On  hydrolysis  with  sodium  hydroxide  solution,  tho 
ethyl  ester  yields  the  enolic  form  of  the  acid  as  an 
oil,  which  rapidly  solidifies  to  give  diazomalon-p- 
tol ucnesulphonylamic  acid, 

c7h7-so2-nh-co-C(:n2)-co2h, 

m.  p.  144°.  When  heated  with  water,  the  acid  behaves 
as  a  normal  diazo-acid,  yielding  nitrogen,  carbon 
dioxide,  and  glycol-p-toluenesulphonylamide,  m.  p.  153°, 
By  the  prolonged  action  of  aqueous  ammonia  on  the 
ethyl  ester,  a  product  is  obtained  which  on  acidific¬ 
ation  yields  5-hydroxy-l-p-tolucnesulphonyl-l  :  2  :  3- 
triazole-i-carboxylamide  as  an  oil,  which  on  boiling 
with  alcohol  passes  into  5-hydroxy -1  :  2  :  3 -triazole- 
i-p-toluenesutyhonylcarboxylamide,  m.  p.  140°  (de¬ 
comp.).  When  the  ester  is  treated  with  hydrazine 
hydrate,  nitrogen  and  ammonia  are  evolved  with 
formation  of  the  hydrazine  salt  of  l-amino-5-hydroxy- 
1:2:3-  triazole  -  4  -  p  -  loluenesulphonylcarboxylamide, 
m.  p.  212-5°,  which  on  acidification  yields  the  free 
hydroxy-amide,  m.  p.  164°  (dccomp.).  This  hydroxy- 
amide  condenses  with  aldehydes  to  give  compounds 

of  the  type,  CvH--S02-NH-CO-C<^^>N-N:CHR. 

The  condensation  products  with  benzaldehyde,  m.  p. 
212°  (dccomp.),  w-nitrobenzaldehyde,  m.  p.  210° 
(decomp.),  and  salicylaldehyde,  m.  p.  190°  (decomp.), 
are  described. 

p-Toluenesulphonazide  does  not  react  with  cither 
ethyl  mcthylmalonate  or  ethyl  ethvlmalonate. 

R,  W.  West. 

Interaction  of  benzylsulphonazide  with  ethyl 
malonate.  T.  Curtius  and  B.  Jeremias  (J.  pr. 
Chem.,  1926,  [ii],  112,  88 — 116;  cf.  preceding 
abstract). — When  a  mixture  of  benzylsulphonazide 
and  ethyl  malonate  is  shaken  with  cold  sodium  hydr¬ 
oxide  solution,  the  sodium  salt  of  ethyl  5-hydrozy- 
1  -benzylsulphonyl- 1  :  2  :  3  -  triazole  -  4  -  carboxylate  is 
deposited  as  a  yellow  oil  which  rapidly  solidifies. 
Dilute  acids  liberate  the  free  triazole,  which  rapidly 
isomerises  into  ethyl  diazomalonbenzylsulphonylamate, 
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C-H7-S02-NH-C0'C(:N2)-C02Et,  m.  p.  123°.  If  warm 
sodium  hydroxide  solution  is  used  in  the  first  reaction, 
the  main  product  after  acidification  consists  of  ethyl 
benzylsulphonylmalonale,  m.  p.  83°  (.sodio-derivative, 
m.  p.  193°).  By  substituting  ethyl  sodiomalonatc  for 
the  free  ester,  the  reaction  being  carried  out  in 
alcoholic  solution,  a  mixture  of  diazo-ester  and 
benzylsulphonylmalonic  ester  is  obtained.  The 
diazo-ester  is  readily  converted  by  the  action  of 
sodium  ethoxidc  into  the  isomeric  triazole  [sodium 
salt,  m.  p.  184°  (decomp.) ;  ammonium  salt,  m.  p. 
140°  (decomp.)].  By  hydrolysis  of  the  diazo-ester 
with  sodium  hydroxide  and  subsequent  acidification, 
diazomalonbenzylsulphonylaniic  acid  is  obtained.  This 
acid  is  an  unstable  substance  which  on  warming  with 
water  yields  nitrogen,  carbon  dioxide,  and  glycol- 
benzylsulphonylamidc,  ni.  p.  120°.  By  the  prolonged 
action  of  concentrated  aqueous  ammonia  on  the 
diazo-ester  a  product  is  obtained  which  on  acidific¬ 
ation  yields  5-hydroxy-l-benzylsulphonyl-l  :  2  :  3- 
triazole-i-carboxylamide  [ ammonium  salt,  m.  p.  155° 
(decomp.)]  as  an  oil  which  on  boiling  with  alcohol 
isomcriscs  to  5-hydroxy-l  :  2  :  3-triazole-4:-benzyl- 
sulphonylcarboxylamide,  m.  p.  148°  (decomp.).  When 
the  diazo-ester  is  treated  with  hydrazine  hydrate  and 
the  product  acidified,  it  yields  l-amino-5-hydroxy- 
1:2:  3-triasole-i-benzylsulphonylcarboxylamide,  m.  p. 
155°  (decomp.)  [ hydrazine  salt,  m.  p.  179°  (decomp.)]. 
The  following  condensation  products  of  this  compound 
with  aldehydes  and  ketones  are  described  (ef.  preceding 
abstract)  :  with  benzaldehyde,  m.  p.  190°  (decomp.) ; 
with  acetone,  m.  p.  178°  (decomp.) ;  with  salicyl- 
aldehyde,  m.  p.  187°  (decomp.). 

When  ethyl  benzylsulphonylmalonate  is  treated  with 
hydrazine  hydrate  it  yields  a  mixture  of  benzyl- 
sulphonylacethydrazide,  m.  p.  148°  ( benzylidene  deriv¬ 
ative,  m.  p.  179°),  and  benzylsulphonylmalonhydrazide, 
m.  p.  253°  (decomp.)  [hydrazine  salt,  m.  p.  232° 
(decomp.)].  When  treated  with  nitrous  acid,  benzyl- 
sulphonylaccthydrazide  yields  benzylsulphonylacet- 
azide,  m.  p.  81°  (decomp.),  which  when  treated  in 
ethereal  solution  with  aniline  or  p-toluidine  yields 
benzylsulphonylacetanilide  or  benzylsulphomjlacet- 
p -toluidide,  m.  p.  151°.  R.  W.  West. 


Nitro-  and  amino-formazyl.  E.  Bamberger, 
R.  Padova,  and  E.  Ormerod  (Annalen,  1926,  446, 
260 — 307). — When  nitroformazyl, 

NPh:N-C(N02):N-NHPh, 

is  treated  with  amyl  nitrite  and  acetic  acid  in  acetone 
solution,  the  anhydride  of  4-hydroxydiphenyltetr- 
azolium  hydroxide  (I;  X=0)  is  formed  [ 'perchlorate ,  ex¬ 
plodes  at  194° ;  hydrochloride,  m.  p.  193° ;  picratc,  m.  p. 
169°;  chloroplatinale,  m.  p.  196°  (decomp.) ;  mercuric 
chloride  compound,  2C13H10ON4,HgCl2,2HCl,  m.  p. 
209-5°  (decomp.)].  This  compound  is  identical  with 
diphenylearbodiazide  (Cazeneuve,  A.,  1901,  i,  297). 
Nitroindazole,  m.  p.  85 — 85-5°,  is  formed  as  a  by¬ 
product.  Reduction  of  the  anhydride  (I;  X=0) 
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in  alcoholic  ammonia  with  hydrogen  sulphide  yields 
diphenylcarbazide,  which  forms  a  dinitrosoamine. 


CO(NH'NPh-NO)2,  m.  p.  95°  (decomp.),  and  gives 
dibenzoyldiphenylcarbazone,  NPhiN-CONBz-NBz-Ph, 
m.  p.  265-5 — 266-5°  (decomp.),  on  benzoylation. 

When  reduced  with  hydrogen  sulphide  in  alcoholic 
ammonia,  nitroformazyl  is  converted  into  dihydro- 
formazylmercaptan,  NHPh-NH-C(SH)!N-NHPh, 
which  is  identical  with  diphenylthiocarbazide 
(Fischer,  A.,  1878,  302).  The  dihydromercaptan  is 
rapidly  oxidised  in  the  air  to  formazylmercaptan, 
which  is  identical  with  diphenylthioearbazone 
(Fischer  and  Besthorn,  A.,  1882, 1091).  The  following 
compounds  of  formazylmercaptan  are  described  : 
cupric  salt,  m.  p.  191-5 — 192°;  lead  salt,  m.  p.  230°; 
mercuric  salt,  m.  p.  153 — 154°;  di-iodide,  m.  p.  135°. 
Further  oxidation  yields  a  thiobetaine  (I;  X=S), 
which  is  identical  with  diphenylthiocarbodiazide 
(Fischer  and  Besthorn,  loc.  cit.).  The  mother-liquor 
from  the  reduction  of  nitroformazyl  yields  a  substance, 
C8H802N4  (dihydro-3-nitro-l-phenyltriazole  ?),  m.  p. 
201°  (decomp.). 

When  nitroformazyl  is  reduced  with  sodium 
sulphide,  ayninojormazyl,  m.  p.  135 — 136°  ( hydro¬ 
chloride :,  m.  p.  141 — 142°),  is  obtained.  This  sub¬ 
stance  is  converted  by  acetic  anhydride  into  3 -benz- 
eneazo-l-gihenyl-o-tnethyl-l  :  2  :  4 -Iriazole  (II),  m.  p. 
178 — 17S-5°,  and  by  hydrochloric  acid  into  amino- 
a-hydrazochloroforrnazyl, 

NHPh-N:C(NH2)  -NH-NH-CgHjCl 
[hydrochloride,  m.  p.  175 — 176°  (decomp.)].  The 
chloro-compound  is  readily  oxidised  to  amino- 
a-chloroformazyl,  NHPhXT:C(NH2)-N:X-C?H4Cl,  m.  p. 
146°  (decomp.).  With  hydrogen  bromide,  amino- 
formazyl  yields  ayyiino-a.-bromofonnazyl,  m.  p.  114 — 
115-5°.  Oxidation  of  aminoformazyl  using  amyl 
nitrite  and  hydrochloric  acid  yields  aminodiphenyl- 
tetrazolium  chloride  (III),  m.  p.  269°  (decomp.)  [di- 
chromate,  CggHajO^NjQCr^  explodes  at  189°;  di¬ 
chromate-hydrochloride,  C2GH2lO7N10Cr2,2HCl,  m.  p. 
175°  (decomp.) ;  chloroplalinatc,  m.  p.  249°  (decomp.) ; 
jiernianganate,  very  explosive].  Ammonium  sulphide 
reduces  the  chloride  (III)  to  aminoformazyl,  whilst 
nitrous  acid  converts  it  into  nitrosoiminodij)henyl- 
tetrazoliumbcta.ine  [I;  X=-N(NO)],  m.p.  177°  [hydro¬ 
chloride,  m.  p.  168° ;  silver  nitrate  compound, 
C2GH20OsNi3Ag,  m.  p.  157 — 161°  (decomp.) ;  chloro- 
aurate,  m.  p.  119 — 122°],  which  regenerates  the 
chloride  on  heating  with  dilute  hydrochloric  acid. 
When  boiled  with  alcohol,  the  above  nitroso-com- 
pound  passes  into  iso-C-nitrosoiminodiphenyltetr- 
azoliumbetaine  (I ;  X=-N!N-0),  m.  p.  154 — 155°.  On 
benzoylation  the  chloride  (III)  yields  benzoyl-O-imino- 
dipheyiyltelrazoliurnbetaine  (I;  X=NBz-),  decomp.  at 
232°  [hydrochloride,  m.  p.  2S0-5°;  chloroplatinate, 
m.  p.  198°  (decomp.);  dichroniate,  m.  p.  170-5°; 
permanganate,  very  explosive],  which  on  reduction 
yields  a  substance,  C20H1-X5,  m.  p.  222 — 223°. 

R.  W.  West. 

Heterocyclic  compounds.  I.  A.  C.  Siroar 
and  P.  K.  De  (J.  Indian  Chem.  Soc.,  1925,  2,  312 — 
31S). — Compounds  of  the  general  formula 

c12h6n2/ 

are  obtained  by  condensing  2  :  3-diaminophenazine 
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with  phthalic,  camphoric,  1  : 8-naphthalic,  and 
diphenic  anhydrides  :  o-camphorylene-2  :  3-phen- 

azinoiminazole,  m.  p.  215 — 219°;  o-benzoylene-2  :  3- 
phenazinoiminazole ;  o-naphthalylene-2  :  3-phenazino- 
iminazole ;  o-diphenylene-2  :  3-phenazinoiminazole  (cf. 
Rupe  and  Thiess,  A.,  1910,  i,  71).  Similar  iminazoles 

of  the  form  C12HcN2<C_^^>GR  are  obtained  by 

condensing  2  :  3-diaminophenazine  with  aldehydes  : 
4  :  5-phenazino-2-phenyliminazole  from  benzaldehyde ; 
4'  -  methoxy  -  4  :  5-phenazino  -  2  -  phenyliminazole  from 
anisaldehyde ;  S'-nitroA  :  5-phenazino-2-q)henylimin- 
azole  from  m-nitrobenzaldehyde ;  4' -dimethylamino- 
4  :  5-phenazino-2-])henyliminazole  from  p-dimethyl- 
aminobenzaldeliyde.  Dihydroxyphenazinoquinoxoline 
is  formed  by  the  action  of  oxalyl  chloride  on  the 
diaminophenazine.  When  diazotised,  2  :  3-diamino- 
phenazine  yields  2  :  3-phenazinoazoimide,  m.  p.  280°, 
and  when  treated  with  o-tolylthiocarbimidc  it  yields 
the  2-o -tolylureide  of  3-aminophcnazine ,  c20h17n5s. 
The  compounds  described  are  coloured  substances  of 
high  m.  p.  (undetermined).  R.  W.  West, 

Hetero-ring  formations  with  thiocarbo- 
hydrazide.  II.  Condensations  with  diketones 
and  aldehydes.  P.  C.  Guha  and  S.  C.  Dey  (J. 
Indian  Chem.  Soc.,  1925,  2,  225—239 ;  cf.  A.,  1924, 
i,  948). — Certain  1  :  2-diketones  react  with  thiocarbo- 
hydrazide,  yielding  closed-ring  thiocarbohydrazones 

of  the  type  9;???5?]>CS.  In  order  to  explain  the 
•C.N-NH 

insolubility  of  these  compounds  in  alkali  hydroxides, 
it  is  suggested  that  tautomerisation  takes  place  to 

give  the  grouping  From  benzil, 

•CH-jN.N 

acenaphthenequinone,  camphorquinone,  and  alloxan 
arc  obtained  the  compounds  :  3-thion-Q  :  7-diphenyl- 
1:2:4:  5 -heplatelrazine,  m.  p.  118 — 120° ;  3 -thion- 
acenaphthene-l  :  2  :  4  :  5 -heplatelrazine,  m.  p.  253°; 
3  -  thioncamphor-1  :  2  :  4  :  5-  heplatelrazine ;  3-thion- 
alloxan- 1  :  2  :  4  :  5-heptatetrazme.  It  is  suggested 
that  diphenanthra-quinonelMocarboliydrazone,  m.  p. 
242°,  di-$-naphthaqwinoncthiocarbohydrazone,  and  di- 
isalinthiocarbohydrazone,  m.  p.  262°  (decomp.),  which 

would  normally  have  the  structure  ^  CS, 

actually  exist  in  the  form  (  n  CS. 

When  diacelylmonoximethiocarbohydrazone,  m.  p. 
2S5°  (decomp.),  is  heated  with  hydrochloric  acid  it 
loses  the  elements  of  water  and  yields  thionbisdi- 

methyl-1  : 2  :  5-triazole,  ^S.  a  similar 

manner,  phenanthraquinonemonoxime  yields  thion- 
bisphenanthra-1  :  2  :  5-triazole,  m.  p.  230°,  whilst  the 
monoxime  of  isatin  yields  isatinmonoximethiocarbo- 
hydrazone,  m.  p.  228°  (dccomp.),  and  thionbisisatin- 
1:2: 5-triazolc.  With  thiocarbohydrazide  ketones 
and  aldehydes  form  normal  condensation  products  of 
the  formula  CS ( N  H  •  N !  C R R ' ) 2 .  The  following  thio¬ 
carbohydrazones  are  described :  of  benzaldehyde, 
m.  p.  194° ;  of  m-nitrobenzaldehyde,  m.  p.  227° ;  of 
cinnamaldehyde,  m.  p.  235°  (decomp.) ;  of  salicyl- 
aldehyde,  m.  p.  190°  (decomp.) ;  of  anisaldehyde. 


m.  p.  158°;  of  furfuraldehyde,  m.  p.  250°  (decomp.); 
of  piperonal,  m.  p.  195°  (decomp.) ;  of  acetone,  m.  p. 
195°  (decomp.);  of  acetophenone,  m.  p.  185°;  of 
benzophenone,  m.  p.  230°  (decomp.);  of  methyl 
ethyl  ketone,  m.  p.  220°  (deeomp.).  R.  W.  West. 

isoOxazolones.  Badische  Anilin-  end  Soda- 
Fabrik. — See  B.,  1926,  149. 

1  -  Methoxymethyl  -3:7-  dimethylxanthine. 

Farbeneabr.  vorm.  F.  Bayer  end  Co.— See  B., 
1926,  216. 

Einhorn’s  so-called  ecgonidine  dibromide. 
H.  Lindemann  and  H.  Heinemann  (Aimalen,  1926, 
447,  85 — 96).— Whilst  ecgonidine  hydrobromide 

yields  a  p erbromide,  m.  p.  154°  (decomp.),  when 
treated  with  bromine  in  acetic  acid,  this  cannot  be 
converted,  by  continued  action  of  bromine  in  boiling 
glacial  acetic  acid,  into  Einhorn’s  ecgonidine  di¬ 
bromide  hydrobromide  (cf.  A.,  1891,  65).  The  per- 
bromide  decomposes  when  dried  on  porous  earthen¬ 
ware  or  over  potassium  hydroxide,  and  is  converted 
into  ecgonidine  hydrobromide  when  boiled  with 
water  or  treated  with  acetone.  Ecgonidine  hydro¬ 
chloride  yields  similarly  a  perbromide,  yellowish-red, 
m.  p.  about  122°,  which  affords  ecgonidine  hydro¬ 
chloride  and  hydrobromide  when  treated  with 
acetone,  and  the  hydrochloride  when  treated  with 
an  aqueous  suspension  of  silver  powder;  the  per¬ 
bromide  is  converted,  on  warming  to  90°  in  glacial 
acetic  acid,  into  4:-cMoro-3-bromotropa7i-2-carboxylic 
acid  hydrobromide ,  m.  p.  194°,  identical  with  Ein¬ 
horn’s  so-called  ecgonidine  dibromide  hydrobromide 
(loc.  cit.).  When  treated  with  silver  carbonate  (0-5 
mol.)  in  aqueous  solution,  the  latter  yields  4-chloro-3- 
bromotropan-2-carboxylic  acid,  m.  p.  168°  [hydrochlor¬ 
ide,  m.  p.  214°;  chloroplatinate,  m.  p.  250°  (decomp.) ; 
chloroaurate,  m.  p.  214°],  and  this,  on  reduction  with 
stannous  chloride  and  hydrochloric  acid,  affords  a 
mixture  of  the  hydrochloride  and  hydrobromide  of 
ecgonidine.  Ecgonidine  chloroaurate  has  m.  p.  194° 
(cf.  Merck,  A.,  1887,  284).  F.  G.  Willson. 


Conversion  of  berberine  into  p-homochelid- 
onine  (a-aflocryptopine).  R.  D.  Haworth  and 
W.  H.  Perkin,  jun.  (J.C.S.,  1926,  445— 450).— The 
conversion  of  anhydrotetrahydromethylberberine  (I), 
prepared  from  tetrahydroberberine  methohydroxide, 


O-CH, 

(I.)  /\A  " 

CH  |  |u 

McO^ ^ MeO 


MeO  CH,  CH, 


MeO 


into  p-homochelidonine  (II)  is  difficult,  since  (I) 
shows  a  tendency  to  revert  to  tetrahydroberberine 

tt  methohydroxide.  When 
“  (I)  reacts  with  pcrbenzoic 
acid  in  chloroform-ether 
solution  below  5°. 


o- 

(HI.)  /\ 

CH  || 

A/WY 

MeOl  A  ,NMe  JCH, 


MeO  H2C  0 

ide,  m.  p.  203° 


CH, 

(decomp.) 


it  is 

oxidised  to  anhydro- 
letrahydromethylberberine 
oxide  (III),  m.  p.  135° 
(decomp.) ;  hydrochlor¬ 
ic  presence  of  acetic 
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acid  and  hydrochloric  acid,  (III)  isomerises  to 
P-homochelidonine.  F.  M.  Hamer. 

Preparation  of  alkyl  ethers  of  the  morphine 
series.  E.  Merck.— See  B.,  1920,  216. 

Strychnos  alkaloids.  XL  VI.  Degradation 
of  derivatives  of  hrucinonic  acid.  H.  Leuchs 
and  W.  Schmieder  (Ber.,  1926,  59,  [B],  276— 
283). — Brucinonic  acid  is  readily  converted  into 
the  corresponding  phenylhydrazone,  C29H30O7N4, 
m.  p.  225 — 228°  after  softening  at  215°,  wliich  yields 
successively  the  ethyl  ester,  C31H3407N4,  m.  p.  186 — 
188°  after  softening  at  180°,  and  the  hydrazide, 
C29H3206N6,  m.  p.  195 — 204°.  The  azide  is  amor¬ 
phous  and  is  hydrolysed  mainly  to  an  amorphous 
product  of  the  approximate  composition  C27H30O6N4. 
The  semicarbazone  of  brucinonic  acid  is  transformed 


spheric  temperature  during  6 — 7  days.  More  slowly, 
but  under  similar  conditions  and  with  subsequent 
addition  of  hydrochloric  acid,  3  : 5-diacetamido- 
4-hydroxyphenylarsinic  acid  is  transformed  into 
3:5-  diaceiantido  -  4  -  hydroxy  -  2  -  chloromercuriphem/l- 
arsinic  acid.  The  acetyl  groups  could  not  be  removed 
from  these  compounds  without  involving  profound 
decomposition.  The  position  of  the  new  substituents 
is  established  by  the  conversion  of  the  compounds 
into  the  known  5-iodo-3-acetamido-4-hydroxyphenyl- 
arsinic  acid  and  2-iodo-3  :  5-diacetamido-4-liydroxy- 
pkenylarsinic  acid,  respectively. 

The  behaviour  of  the  compounds  described  by 
Raiziss,  Kolmer,  and  Gavron  (A.,  1920,  i,  196)  shows 
that  they  do  not  contain  mercury  attached  to  the 
benzene  nucleus ;  the  mode  of  preparation  is  not 
conducive  to  the  production  of  nucleus-mercurated 


successively  into  the  ethyl  ester,  C2fiH3108NB  (also 
trihydrate),  m.  p.  192 — 196°  (decomp.)  after  softening 
at  185°,  [a]'|5  +231°  in  glacial  acetic  acid,  the  hydr¬ 
azide,  C24H2907N7,  m.  p.  250 — 260°  after  softening 
at  235°,  [a]~|5  +339°  in  glacial  acetic  acid,  and  the 
azide,  m.  p.  220 — 225°  (decomp.)  after  softening  at 
205°,  which  is  converted  by  boiling  water  into  form¬ 
aldehyde  and  a  substance,  C22H2506N6,  decomp.  235° 
after  softening  at  210°,  [ajfj  +322-7°  in  glacial  acetic 
acid  ;  the  latter  compound  is  identified  as  the  semi¬ 
carbazone  of  the  ketone  hydrate,  C21H220  6N2,  obtained 
from  the  hydrazone  I  of  brucinonhyclrazide.  The 
conversion  of  the  homogeneous  brucinonic  acid 
hydrazone  into  two  isomeric  ethyl  esters  I,  m.  p. 
about  182°,  [«]lD3  +295-8°,  II,  m.  p.  250°,  [«]g  -171°, 
has  been  reported  previously  (Leuchs  and  Kanao, 
A.,  1925,  i,  61).  Ester  I  gives  a  hydrazide,  m.  p. 
188 — 210°,  [a]D  +380°,  whereas  ester  II  affords  a 
hydrazide  II,  C23H280  8N6,  m.  p.  220—230°,  [a])? 
— 84-1°  in  water,  so  that  isomerism  persists  in  the 
hydrazides.  The  hydrazide  II  is  converted  by 
nitrous  acid  into  a  crystalline  azide  which  is  trans¬ 
formed  by  boiling  water  into  the  hydrate  of  the 
ketone,  C2,H2005N2,  which  is  also  derived  from 
hydrazide  I.  Isomerism  therefore  disappears  when 
the  group  iC!N\NH2  is  transformed  into  '.CO,  and 
hence  an  instance  of  stereoisomerism  is  present  instead 
of  structural  isomerism  as  assumed  previously  ( loc . 
cit.).  The  hydrazone  II  of  ethyl  brucinonate  is 
hydrolysed  to  brucinonic  acid  hydrazone  II,  m.  p. 
236°  (decomp.)  after  softening  at  230°,  [a]“  —121° 
in  glacial  acetic  acid.  H.  Wren. 

Application  of  the  method  of  thermal  analysis 
to  determine  quinquevalence  in  aromatic 
arsenicals.  S.  Peat  (Proc.  Univ.  Durham  Phil. 
Soc.,  1924 — 1925,  7,  72 — 78). — The  f.-p.  curve  for 
mixtures  of  tri-p-tolylarsine  and  p-iodotoluene  shows 
that  no  compound  is  formed.  A.  Davidson. 

Organic  compounds  of  arsenic.  II.  Mercur- 
ated  arylarsinic  acids.  E.  Masohmann  (Ber., 
1926,  59,  [£),  213—218;  cf.  A.,  1924,  i,  1357).— 
3-AcelamidoA-hydroxy-  5  -  hydroxymercuriphenylarsinic 
acid,  which  remains  unchanged  below  300°,  is  pre¬ 
pared  by  adding  mercuric  acetate  dissolved  in  dilute 
acetic  acid  to  a  solution  of  3-acetamido-4-hydroxy- 
phenylarsinie  acid  in  2A-sodium  hydroxide  and 
preservation  of  the  mixture  in  the  dark  at  the  atmo¬ 


compounds,  and,  further,  almost  all  of  them  give  an 
immediate  precipitate  of  mercuric  sulphide  with  cold 
ammonium  sulphide.  3-Amino-  and  3  :  5-diamino-4- 
hydroxyphenylarsinic  acid  cannot  be  directly  mercur- 
ated  on  account  of  the  reducing  action  of  the  hydroxy- 
amino-  and  hydroxy-diamino-groups.  Introduction  of 
mercury  into  the  nucleus  of  4-  or  3-carboxyphenyl- 
arsinic  acid  or  3  :  5-dinitro-4-hydroxyphenylarsinic 
acid  could  not  be  effected.  H.  Wren. 

Manufacture  of  neoarsphenamine  [neosalv- 
arsan]  etc.  P.  A.  Kober. — See  B.,  1926,  217. 


10-Chloro-5  : 10-dihydrophenarsazine  and  its 
derivatives.  I.  Synthesis,  preparation,  and 
properties  of  10-chloro-5  : 10-dihydrophenars¬ 
azine.  H.  Burton  and  C.  S.  Gibson  (J.C.S.,  1926, 
450—464). — The  constitution  ascribed  to  10-chloro- 
,  p,  5  :  10-dihydrophenarsazine  (I)  has 
„  been  proved  correct  by  the  follow- 

(I )  js  'y  1  aj  ing  synthesis.  o-Bromophenyl- 
\ o /\  a /\  4 /  arsin*c  acid,  m.  p.  201°  (decomp.) 

NTI  ^  (PreParcd  from  o-aminophenyl- 
arsinic  acid),  is  reduced  to  o-bromo- 
phenylarscnious  oxide,  m.  p.  234 — 238°,  which  is 
coupled  with  diazotised  o-nitroaniline  to  give  2 -brorno- 
2 ' -nitrodvphenylarsi nic  acid,  m.  p.  254 — 255°  (de¬ 
comp.)  ;  this  is  reduced  by  ferrous  hydroxide  to 
2-bromo-2’ -aminodiphenylarsinic  acid,  m.  p.  213 — 
214°  (decomp.)  [2-bromo-2'-methylaminodiphenyl- 
arsinic  acid,  m.  p.  193 — 194°  (decomp.),  2 -bromo- 
2' -dimelhylaminodiphenylarsinic  acid,  m.  p.  220 — 
221°  (decomp.)],  which  on  heating  with  amyl  alcohol, 
potassium  carbonate,  and  copper  is  converted  into 
phcnarsazinic  acid;  reduction  of  its  alcoholic  hydro¬ 
chloric  acid  solution  with  sulphur  dioxide,  in  presence 
of  a  trace  of  iodine,  yields  10-chloro-5  :  10-dihydro¬ 
phenarsazine,  identical  with  the  substance  which  is 
prepared  by  the  action  of  arsenious  chloride  on  di 
phenylamine  (cf.  Wieland  and  Rheinheimer,  A.,  1921, 
i,  371),  and  may  be  obtained  in  almost  theoretical 
yield  by  heating  these  reagents  in  o-dichlorobenzene 
solution.  At  the  ordinary  temperature,  diphenyl- 
amine  and  arsenious  chloride  form  an  additive  com¬ 


pound,  HCI,NHPh2,AsCl3,  but  formation  of  (I) 
only  proceeds  to  a  limited  extent.  The  preparation 
of  IV-acyl  derivatives  of  (I)  (Burton  and  Gibson,  A., 
1925,  i,  84)  confirms  the  presence  of  the  imino-group. 
It  is  suggested  that  on  heating  aniline  with  arsenious 
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chloride,  trianilinoarsine  hydrochloride  is  formed 
intermediately  and  reacts  with  aniline  to  give  di- 
phenylamine,  whence  is  obtained  (I),  which  is  the 
final  product  (cf.  Schmidt,  A.,  1922,  i,  2S5).  When 
arsenious  chloride  and  [3-naplithylamine  are  heated 
in  o-dichlorobenzene  solution,  14-chloro-7  :  14-di- 
hydrodibenzophenarsazine  is  produced,  identical  with 
that  obtained  from  di-p-naphtliylaminc  and  arsenious 
chloride. 

In  an  attempt  to  prepare  diphenylamine-jj-arsenious 
chloride,  j\r-acetyl-p-aminodiphenylamine  has  been 
converted  into  N- aeelyldiphenylamine-p-arsinic  acid, 
m.  p.  126°  (decomp.)  (from  water,  -f-H20),  which  is 
hydrolysed  to  diphenylamine-p-arsinic  acid,  m.  p. 
2G5°  (decomp.) ;  but  this  on  reduction  suffers  elimin¬ 
ation  of  arsenic,  although  reduction  of  i\T-acetyl- 
diphenylamine-p-arsinic  acid  yields  A-acetyldiphenvl- 
amine-p-arsenious  chloride,  m.  p.  141°.  The  ease 
of  the  oo'-substitution  in  diphenylamine  is  illustrated 
by  the  preparation  of  10  :  10'-oxy-5  :  10-dihydro- 
phenarsazine  by  heating  diphenylamine  and  arsenious 
oxide  in  presence  of  phosphoric  oxide  at  1G0 — 170°; 
although  this  compound  is  converted  by  acetyl 
chloride  into  10-chloro-5-acetyl-5  :  10-dihydrophen¬ 
arsazine,  with  benzoyl  chloride  it  yields  (I),  together 
with  benzoic  anhydride. 

Molecular  compounds  of  (I)  with  acetic  acid,  s-tetra- 
chloroethane,  chlorobenzene,  o-dichlorobenzene,  acet¬ 
one,  carbon  tetrachloride,  and  arsenious  chloride  are 
described.  10  -  Bromo  -  5  :  10  -  dihydrophenarsazine, 
m.  p.  217 — 218°,  is  obtained  by  heating  diphenyl¬ 
amine  with  arsenious  bromide  in  o-dichlorobenzene, 
but  both  it  and  10-iodo-5  :  10-dihydrophenarsazine, 
m.  p.  217 — 221°  (decomp.),  are  best  prepared  by 
adding  the  corresponding  halogen  acid  to  the  solution 
of  10-acetyl-(10  :  lO'-oxy  ?)-5  : 10-dihydrophenarsazine 
in  acetic  acid.  10-n-Bido.ry-5  :  10-dihydrophenars- 
azine,  m.  p.  158 — 1G0°,  and  l0-benzyloxy-5  :  10 -di- 
h  ydrophena  rsazine,  m.  p.  173 — 175°,  have  been 
prepared. 

Condensation  of  arsenious  chloride  with  M-mcthyl- 
diphenylamine  gives  (I)  and  not  10-chloro-5-mcthyl- 
5  :  10-dihydrophenarsazine  (cf.  Wieland  and  Rhein- 
heimer,  loc.  cit.),  nor  is  this  obtained  by  methylation 
of  (I),  or  by  reduction  of  the  product  prepared  by 
heating  2-bromo-2'-methylaminodiphenylarsinic  acid 
with  amyl  alcohol,  potassium  carbonate,  and  copper. 

F.  M.  Hamer. 

10-Chloro-5  : 10-dihydrophenarsazine  and  its 
derivatives.  II.  Action  of  primary  chloro- 
arsines  on  diphenylamine  and  its  homologu.es. 

H.  Burton  and  C.  S.  Gibson  (J.C.S.,  192G,  4G4 — 

470). — No  compound  of  the  type  XAs<C^J  ^>NH, 

where  X  is  a  univalent  hydrocarbon  or  substituted 
hydrocarbon  radical,  has  been  isolated.  When 
phenyldichloroarsine  (prepared  by  reducing  phenyl- 
arsinic  acid)  is  heated  with  diphenylamine  and 
o-dichlorobenzene,  an  almost  theoretical  yield  of 
10-chloro-5 :  10-dihydrophenarsazine  is  obtained, 
instead  of  the  10-phenyl  derivative;  in  the  absence 
of  solvent,  benzene  is  a  by-product.  Similarly, 
phenyl-p-tolylamine  and  phenyldichloroarsine  yield 
10-chloro-2-methyl-5  :  10-dihydrophenarsazine,  m.  p. 


199 — 200°  (decomp.),  which  is  also  obtained  from 
phenyl-p-tolylamine  and  arsenious  chloride,  and 
from  which  have  been  prepared  10 -chloro-5-acetyl- 
2-methyl-D  :  1 0 - dihydroph enarsazine,  m.  p.  154 — 155°, 
and  2-methylplienarsazinic  acid,  decomp,  above  300° 
[ sodium  salt  and  hydrochloride,  m.  p.  209 — 211° 
(decomp.),  described] ;  phenyldichloroarsine  and  pp'- 
ditolylamine  give  10-chloro-2  :  8-dimethyl-5  :  10 -di¬ 
hydrophenarsazine,  m.  p.  261 — 262°  (decomp.),  which 
is  also  prepared  from  pp'-ditolylamine  and  arsenious 
chloride,  and  from  which  are  obtained  l()-chloro- 
b-acetyl-2  :  8-dimethyl-o  :  1 0  -  dihydroph  enarsazine,  m.  p. 
164 — 165°,  and  2  :  8-dimethylphenarsazinic  acid 
[sodium  salt,  hydrochloride ,  m.  p.  216°  (decomp.), 
and  'N-acetyl-2  :  8-dimethylphcnarsazinic  acid,  m.  p. 
240°  (decomp.),  described] ;  phenyldichloroarsine  and 
phenyl-a-naphthylamine  give  7-chloro-7  :  12-dihydro- 
benzophenarsazine.  Lewis  and  Stiegler’s  results  on 
the  condensation  of  (3-chlorovinyldichloroarsine  with 
diphenylamine  and  phenyl-a-naphthylamine  (A., 
1925,  i,  1470)  have  not  been  confirmed,  but  the 
product  in  the  first  case  is  10-chloro-5  :  10-dihydro¬ 
phenarsazine  and,  in  the  second,  7-chloro-7  :  12-di- 
hydrobenzophenarsazine,  with  formation,  in  both 
experiments,  of  vinyl  chloride.  F.  M.  Hamer. 

Organic  bismuth  compounds.  I.  Prepar¬ 
ation  of  tricarboxytriphenylbismuth  dichlorides 
and  certain  nitrotriaryl  bismuth  compounds. 
J.  V.  Supniewski  and  R.  Adams  (J.  Amer.  Chem. 
Soc.,  1926,  48,  507 — 517). — Triarylbismuthines  aro 
conveniently  prepared  by  the  action  of  Grignard 
reagents  on  bismuth  trichloride  in  ether  (cf.  Pfeiffer 
and  Pietsch,  A.,  1905,  i,  164;  Challenger,  Proc. 
Chem.  Soc.,  1913,  29,  76),  purification  of  the  crude 
product  being  effected  by  extraction  in  a  Soxhlet 
apparatus  with  chloroform  or  carbon  tetrachloride. 
Tri-o-anisylbismuthine,  m.  p.  169 — 170°,  is  described. 
Treatment  of  the  triarylbismuthines  with  chlorine 
in  carbon  tetrachloride  affords  triarylbismuthine 
dichlorides,  generally  in  quantitative  yields.  The 
corresponding  bromides  are  obtained  analogously. 
Tri-m-tolylbismuthine  dichloride,  m.  p.  132 — 133°,  and 
dibromide,  m.  p.  52°,  are  described,  the  latter  de¬ 
composing  rapidly  in  air.  When  boiled  with  lead 
acetate  in  glacial  acetic  acid,  the  dihalides  yield  the 
corresponding  diacetates,  of  which  triphenylbisnmthine 
diacetate,  m.  p.  152 — 153°,  is  described.  Oxidation 
of  tri-o-tolylbismuthine  dichloride  with  chromic  acid 
in  glacial  acetic  acid  at  68 — 70°  affords  tri-o-carboxy- 
triphenylbismuthine  dichloride,  m.  p.  157 — 159°.  Tri- 
p -carboxytriphenylbismuthine  dichloride,  m.  p.  130° 
(trimethyl  ester,  m.  p.  103°),  is  obtained  similarly,  or 
by  oxidation  of  the  tri-p-tolylbismuthine  dichloride 
with  permanganate  in  acetone.  Treatment  of  tri- 
phcnylbismuthinc  dinitrate  (cf.  Challenger,  loc.  cit.) 
with  fuming  nitric  acid  at  0°  affords  tri-p-nitrotri- 
phe nylb ism uthin e  dinitrate,  pale  yellow,  exploding  at 
147°,  and  decomposing  on  recrvstallisation  from 
glacial  acetic  acid.  WTien  boiled  in  acetone  solution 
with  concentrated  aqueous  hydrochloric  acid,  the 
above  dinitrate  affords  the  corresponding  dichloride, 
in.  p.  132 — 134°.  Trinitrotri-p-tolylbismuthine  di¬ 
nitrate,  exploding  at  about  160°,  and  dichloride, 
m.  p.  156°,  arc  obtained  similarly.  Trinitro-o-tolyl- 
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bismvihine  dichloride ,  m.  p.  149 — 150°,  decomposes 
on  keeping.  Trinitrotri-p-carbomethoxylriphenylbis- 
muthine  dinilrate,  exploding  at  150 — 160°,  and  di- 
chloride,  m.  p.  about  250 — 260°  (decomp.),  are 
described.  Reduction  of  the  triarylbismuthine  di¬ 
halides  to  the  corresponding  triarylbismuthines  is 
effected  by  treatment  in  acetone  solution  at  0°  -with 
concentrated  aqueous  sodium  hyposulphite.  Tri- 
nitrotriphenylbismuthine,  m.  p.  121°,  decomposing 
when  kept,  and  trinitrotri-p-tolylbismuthine,  m.  p. 
126°,  were  prepared  in  this  way.  Treatment  of 
tri-o-tolylbismuthine  dichloride  with  98%  sulphuric 
acid  affords  tri-o-tolylbismuthine  hydroxychloride,  de¬ 
composing  at  100°  with  formation  of  a  compound, 
m.  p.  154°,  insoluble  in  cold  alkali.  Treatment  of 
bismuth  trichloride  with  benzene  diazonium  chloride 
in  concentrated  hydrochloric  acid  affords  an  additive 
compound,  PhN2Cl4Bi,  exploding  at  about  120°. 
Bromination  of  o-bromotoluene  in  the  light  from  a 
mercury  lamp,  with  treatment  of  the  product  with 
methyl  alcohol  and  potassium  hydroxide,  affords 
o -bromobenzyl  methyl  ether,  b.  p.  225°/745  mm. 
p-Bromobenzyl  methyl  ether,  b.  p.  201°/750  mm., 
127°/30  mm.,  is  obtained  similarly.  Grignard  reagents 
could  not  be  prepared  from  either  of  these  ethers; 

F.  G.  Willson. 

Preparation  of  mercury  derivatives  of  organic 
compounds.  Farbw.  vorm.  Meister,  Lucius, 
und  Bruning. — See  B.,  1926,  218. 

Quantitative  study  of  the  action  of  mercuric 
salts  on  dialkylbarbituric  acids.  II.  Diallyl 
and  isopropylallyl  derivatives.  P.  Fleury  (Bull. 
•Soc.  chim.,  1926,  [iv],  39,  99 — 108). — The  behaviour 
of  diallyl-  and  isopropylallyl-barbituric  acids  with 
mercuric  sulphate  and  chloride  is  in  agreement  with 
the  results  obtained  in  previous  studies  (this  vol., 
305).  The  precipitates  obtained  with  mercuric 
sulphate  always  contain  more  than  one  atom  of 
mercury  for  a  mol.  of  acid,  are  formed  without 
elimination  of  water  between  the  acid  molecule  and 
mercuric  oxide,  and  for  isopropylallyl-  and  diallyl- 
barbituric  acids  have  a  composition  lying  between 
those  required  by  the  formulae  3AH,5HgO  and 
-3AH,6HgO  (AH=disubstituted  barbituric  acid). 
With  isop ropylallyl barb i tu ric  acid  the  composition 
of  the  precipitate  varies  with  the  acidity  of  the 
mercuric  sulphate  solution  and  the  concentration  of 
the  barbituric  acid.  With  a  neutral  solution,  pre¬ 
cipitation  is  complete.  With  the  diallyl  derivative, 
the  composition  of  the  precipitate  is  independent  of 
the  acidity,  but  varies  considerably  with  the  con¬ 
centration  of  the  barbituric  acid  and  is  only  approxim¬ 
ately  complete  with  a  large  excess  of  reagent.  Di¬ 
allyl-  and  isopropylallyl- barbituric  acids  differ  from 
the  dialkylbarbituric  acids  previously  examined  in 
yielding  precipitates  with  mercuric  "chloride.  The 
reaction  appears  to  be  specific  for  allylbarbituric  acids. 
Precipitation  is  complete  only  in  the  case  of  diallyl- 
barbituric  acid,  and  then  in  the  presence  of"  a 
large  excess  of  reagent  (11 — 12  mols.);  the  reaction 
affords  a  means  of  determining  this  acid.  The 
precipitates  are  soluble  in  hot,  concentrated  hydro¬ 
chloric  acid  and  in  ammoniacal  cyanide  solution,  but 


only  a  part  of  the  mercury  can  be  determined  by 
titration  of  the  cyanide  solution.  The  precipitates 
are  regarded  as  adsorption  compounds ;  they  contain 
variable  proportions  of  mercuric  chloride  and  of  water. 
The  latter,  which  is  not  lost  in  a  vacuum  at  100 — 
110°,  is  regarded  as  “  water  of  constitution.” 

R.  Brightman. 

Leaf-cell  cytoplasm.  Soluble  proteins.  A.  0. 
Chibnall  and  C.  E.  Grover. — See  this  vol.,  441. 

Alcohol-soluble  protein  from  polished  rice. 
W.  F.  Hoffman. — See  this  vol.,  441. 

Determination  of  unsaturated  in  presence  of 
saturated  and  tricyclic  hydrocarbons.  The 
direction  of  dehydration  of  alcohols.  S. 
Nametkin  and  L.  Brussoff  (J.  pr.  Chem.,  1926, 
[ii],  112,  169 — 176). — In  order  readily  to  distinguish 
unsaturated  hydrocarbons  from  possible  cyclic  hydro¬ 
carbons  formed  by  the  dehydration 'of  alcohols,  some 
method  of  determining  the  former  is  desirable. 
Experiments  with  pure  and  mixed  hydrocarbons  show 
that  the  unsaturated  hydrocarbons  can  be  deter¬ 
mined  in  the  presence  of  saturated  and  cyclic  hydro¬ 
carbons  by  the  action  of  perbenzoic  acid  in  chloro¬ 
form  solution.  Excess  of  the  oxidising  reagent  is 
used  and  the  excess  determined  iodometrically. 
By  this  method,  accurate  determination  is  possible 
with  small  amounts  (0-1 — 0-3  g.)  of  hydrocarbon. 
The  method  simplifies  the  study  of  the  dehydration 
of  alcohols.  R.  W.  West. 

Determination  of  nitro-compounds  by  reduc¬ 
tion  with  titanous  chloride  at  the  ordinary 
temperature.  I.  M.  Kolthoff  and  C.  Robinson 
(Rev.  trav.  chim.,  1926,  45,  169 — 176). — Aromatic 
nitro-compounds  may  be  determined  by  reduction 
with  a  slight  excess  of  acid  titanous  chloride  solution 
in  the  presence  of  sodium  citrate.  An  atmosphere  of 
carbon  dioxide  is  used  and  the  complete  removal  of 
oxygen  ensured  by  adding  sodium  hydrogen  carbon¬ 
ate  to  the  citrate  solution  before  the  acid  titanous 
solution  is  introduced.  After  2  min.,  the  unchanged 
titanous  chloride  is  titrated  electrometrically  with 
iron  alum  solution,  using  the  apparatus  of  Kolthoff 
and  Tomicek  (A.,  1924,  ii,  870).  Ordinary  titration 
may  also  be  used  with  ammonium  thiocyanate  as 
indicator,  the  solution  being  strongly  acidified  with 
hydrochloric  acid.  A  slight  correction  has  to  be 
made  for  the  effect  of  the  citrate,  but  otherwise  the 
titanous  solution  may  be  standardised  against  any 
standard  substance,  preferably  dichromate,  and,  in 
contrast  to  other  methods,  it  is  not  necessary  to 
standardise  with  a  nitro-compound.  Errors  from 
chlorination  of  the  nitro-compound  do  not  occur. 

W.  Hume-Rothery. 

Determination  of  dihydroxyacetone.  W.  R. 
Campbell. — See  this  vol.,  443. 

Determination  of  lactic  acid  and  lactates. 
K.  Hansen. — See  this  vol.,  444. 

Determination  of  quinine.  L.  David. — See 
B.,  1926,  172. 
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Lactic  acid  of  blood  under  respiration.  Binet 
and  Collazo  (Mddecine,  1925,  6,  924). — With  chlor- 
alosed  dogs,  the  blood  of  the  right  heart  contains  more 
lactic  acid  (3  to  11  mg.  per  100  c.c.)  than  that  of  the 
left.  The  lactic  acid  content  is  increased  by  asphyxia 
and  reduced  by  panting.  Chemical  Abstracts. 

In  vivo  permeability  of  the  red.  corpuscles  of 
the  rabbit.  J.  T.  Irving  and  H.  D.  Kay  (J.  Physiol., 
1926,  61,  113 — 121). — Only  a  small  proportion  of  the 
reducing  substance  of  the  blood  of  normal  rabbits  is 
in  the  corpuscles.  This  is  increased  by  injection  of 
insulin,  inactive  insulin,  and  peptone.  Addition  of 
anticoagulants  to  shed  blood  alters  the  permeability 
of  the  corpuscles  to  reducing  substance. 

R.  K.  Cannan. 

Permeability  of  blood-corpuscles.  L.  Blum, 
M.  Delaville,  and  C.  M.  Jones  (Compt.  rend.  Soc. 
Biol.,  1925,  93,  704 — 706;  from  Chem.  Zentr.,  1925, 
II,  2280). — On  treating  hirudinised  plasma  with 
carbon  dioxide,  there  is  a  decrease  in  phosphate  and 
uric  acid  and  an  increase  in  sodium  and  calcium 
in  the  plasma.  G.  W.  Robinson. 

Chemical  composition  of  beef  blood.  I.  Con¬ 
centrations  of  certain  constituents  in  normal 
beef  plasma.  II.  Composition  of  blood  of 
cows  and  calves  after  calving.  C.  S.  Robinson 
and  C.  P.  Huffman  (J.  Biol.  Chem.,  1926,  67,  245 — 
255, 257 — 266). — I.  As  the  average  result  of  analyses  of 
100  samples  of  the  blood  of  normal  adult  cattle,  there 
were  found  the  following  concentrations  (in  mg.  per 
100  c.c.)  :  inorganic  phosphorus  3-0 — 8-99,  chlorine 
294 — 357,  calcium  7-7 — 14-7,  potassium  16-4 — 4T3, 
and  magnesium  0-31 — 3  08 ;  the  carbon  dioxide  was 
41-4— 75-8  vol.  %. 

II.  The  inorganic  phosphate  and  the  calcium  of 
cow’s  blood  were  lower  at  the  time  of  calving  than 
those  of  the  calf’s  blood ;  after  calving,  the  phosphate 
concentration  in  the  blood  of  both  and  the  calcium 
concentration  in  that  of  the  cow  rose,  whilst  the 
calcium  content  of  the  calf’s  blood  fell.  The  chlorine 
content  of  cow’s  blood  was  high  at  calving  and  fell 
subsequently;  that  of  the  calf’s  blood  was  lower, 
except  for  a  short  rise  after  birth.  The  hydrogen 
carbonate  content  of  the  blood  of  both  cow  and  calf 
was  lower  than  normal  at  the  time  of  birth. 

C.  R.  Harington. 

New  sulphur-containing  compound  (thiasine) 
in  blood.  S.  R.  Benedict,  E.  B.  Newton,  and 
J.  A.  Behre  (J.  Biol.  Chem.,  1926,  67,  267 — 277). — 
Proteins  were  removed  from  blood  by  boiling  with 
dilute  acetic  acid  and  subsequent  treatment  with 
colloidal  iron ;  the  concentrated  protein-free  filtrate 
was  treated  with  silver  lactate  and  sodium  tungstate 
and  the  washed  precipitate  of  silver  salts  decom¬ 
posed  by  boiling  with  dilute  hydrochloric  acid ;  the 
filtrate  from  the  silver  chloride  was  then  treated  with 
mercuric  acetate  and  the  resulting  precipitate  filtered 
off  and  decomposed  with  hydrogen  sulphide ;  the 
filtrate  from  the  mercuric  sulphide  yielded,  on  con¬ 
centration,  a  hydrochloride,  from  which,  by  treatment 
with  pyridine,  was  obtained  a  substance  (“  thiasine  ”), 


C,2H20O3N4S,  m.  p.  262—263°,  [a]D  + 1 16°.  The  yield 
of  the  hydrochloride  was  0-3 — 0-4  g.  from  5000  c.c.  of 
blood.  The  new  compound  has  no  amino-nitrogen, 
is  stable  towards  boiling  20%  hydrochloric  acid  and 
strong  ammonia,  does  not  reduce  alkaline  copper 
solutions  nor  give  a  colour  with  alkaline  picrate 
solutions  or  with  sodium  nitroprusside ;  Millon’s 
reaction  is  negative ;  hydrochloric  acid  was  not 
removed  from  the  hydrochloride  by  addition  of  silver 
nitrate  to  its  aqueous  solution  and  therefore  appears 
to  be  held  in  a  non-ionisable  form.  Thiasine  gives  a 
colour  with  the  reagents  used  for  the  colorimetric 
determination  of  uric  acid,  and  its  presence  in  blood 
must  therefore  interfere  with  the  latter  determin¬ 
ation.  Thiasine  has  been  obtained  from  pig’s  blood 
and  human  blood ;  in  both  cases  it  is  contained 
entirely  in  the  corpuscles  (cf .  Hunter  and  Eagles,  this 
vol.,  S5).  C.  R.  Harington. 

Presence  of  cyanate  in  blood.  E.  Gottlieb 
(Biocliem.  J.,  1926,  20,  1 — 5). — There  is  no  difference 
in  the  ammonia  formation  of  blood,  whether  at  acid 
or  alkaline  reaction.  On  the  other  hand,  on  addition 
of  potassium  cyanate  to  blood,  60 — 70%  of  it  is 
converted  into  ammonia  at  acid  reaction,  whilst  in 
plasma  90 — 95%  of  the  added  cyanate  can  be 
accounted  for  in  this  way.  Cyanate  given  intra¬ 
venously  or  per  os  to  dogs  and  rabbits  was  found 
to  be  toxic.  Cyanate  cannot  be  a  precursor  of  urea 
(A.,  1925,  i,  455),  nor  can  it  be  present  in  blood  in 
concentrations  exceeding  0J  mg.  per  100  c.c.  of 
plasma.  S.  S.  Zilva. 

Nomenclature  of  serum  proteins  and  expres¬ 
sion  of  serum  viscosity.  E.  A.  Hafner  (Biocliem. 
Z.,  1925,  165,  29 — 32). — Precipitation  by  salts  de¬ 
pends  on  electric  polarisability.  The  polarisability 
of  globulin  is  less  than  that  of  albumin,  hence  salting 
out  by  ammonium  sulphate  effects  separation  into 
substances  chemically  different  in  constitution.  Re¬ 
commendations  are  made  for  the  expression  of  serum 
viscosity.  C.  Rimington. 

Refraction  of  serum  proteins  and  the  indi¬ 
viduality  of  albumin  and  globulin.  0.  Arnd 
and  E.  A.  Hafner  (Biocliem.  Z.,  1926,  167,  440 — 
473). — A  reinvestigation  of  the  refractometric  deter¬ 
mination  of  serum  proteins  in  view  of  the  criticisms 
of  Starlinger  and  Hartl  (A.,  1925,  i,  716).  It  is  found 
that  sodium  sulphate  can  replace  ammonium  sulphate 
for  the  salting  out  of  globulin  without  interfering  with 
refractometric  determinations.  For  nitrogen  analysis 
by  Kjeldahl’s  method,  serum  is  fractionated  with 
sodium  sulphate  at  37°,  whilst  for  refractometric 
measurements  the  use  of  ammonium  sulphate  is 
retained.  The  refraction  of  the  residue  after  tungstic 
acid  precipitation  differs  often  from  that  of  the  ultra¬ 
filtrate,  due  to  the  Donnan  equilibrium  effect  in  the 
latter  case.  In  a  number  of  pathological  cases,  no 
relationship  could  be  found  between  the  residual 
refraction  and  the  residual  nitrogen,  the  latter  being 
independent  of  the  electrolyte  content.  The  indi¬ 
vidual  residual  refraction  should  therefore  be  separately 
determined  for  each  refractometric  measurement. 
The  specific  refraction  of  the  total  proteins  was  inde- 
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pendent  of  the  non-protein  substances  of  the  serum, 
and  change  of  pa  did  not  appear  to  influence  the  total 
refraction.  The  refractometric  method  is  quite 
satisfactory  when  no  greater  accuracy  than  0-3 — 0-5% 
is  required.  The  relative  amounts  of  albumin  and 
globulin  vary  considerably,  the  differences  being 
manifest  immediately  after  separation  from  the  cell 
proteins.  Experiments  indicate  that,  in  vitro,  albu¬ 
min  cannot  be  converted  into  globulin,  and  the  results 
of  a  number  of  chemical,  physico-chemical,  bio¬ 
chemical,  and  immunological  experiments  suggest 
that  albumin  is  fundamentally  different  from  globulin 
and  cannot  bo  replaced  by  it.  When  lecithin  sol  is 
treated  with  serum  and  examined  refractometrically, 
the  globulin  value  is  decreased  and  globulin  is  pro¬ 
tected  by  lecithin  from  salting  out  by  ammonium 
sulphate.  The  protective  action  by  lecithin  of  euglob- 
ulin  against  salting  out  is  still  detectable  after 
36  hrs.  It  is  believed  that  a  lecithin-serum-protein 
complex  is  formed.  P.  W.  Clutterbuck. 

Ultra-violet  absorption  spectra  of  blood-serum 
and  certain  amino-acids.  W.  Stenstrom  and 
M.  Eeiniiard  (J.  Biol.  Chem.,  1925,  66,  819 — 827). — 
The  typical  ultra-violet  absorption  spectrum  of  blood- 
serum  was  shown  to  be  due  to  the  proteins  and  in 
particular  to  tyrosine  and  tryptophan.  The  absorp¬ 
tion  spectrum  of  serum  could  be  very  closely  imitated 
by  that  of  a  mixture  of  tyrosine,  tryptophan,  phenyl¬ 
alanine,  cystine,  leucine,  glycine,  and  glutamic  acid 
in  the  proportions  in  which  these  ammo-acids  occur 
in  the  serum  proteins.  The  absorption  curves  of 
tryptophan  and  tyrosine  were  determined ;  the  latter 
was  shifted  in  the  direction  of  longer  wave-lengths 
with  increasing  alkalinity  of  the  solution. 

C.  E.  Harington. 

Condition  of  calcium  in  serum.  A.  Nitschke 
(Biochem.  Z.,  1925,  165,  229 — 237). — Calcium  is 
more  largely  ionised  in  serum  than  appears  from 
Eona’s  expression  (A.,  1913,  i,  544).  At  alkaline 
reactions  part  only  is  ionised,  but  the  proportion 
increases  with  greater  acidity.  Atpn  7 ‘4  about  16%  of 
the  total  calcium  is  united  to  protein.  C.  Reviington. 

Determination  of  the  actual  reaction  of  the 
capillary  blood  by  means  of  the  quinhydrone 
electrode.  E.  Schaefer  (Biochem.  Z.,  1926,  167, 
433  — 439). — A  method  is  described  which  permits  of 
the  measurement  of  the  actual  reaction  of  capillary 
blood,  its  natural  carbon  dioxide  content  being  pre¬ 
served.  With  normal  men,  the  results  correspond 
satisfactorily  with  those  obtained  for  arterial  blood. 

P.  W.  Clutterbuck. 

Relation  of  true  j>n  of  blood-serum  or  plasma 
to  that  observed  colorimetrically.  J.  H.  Austin, 
W.  C.  Stadie,  and  H.  W.  Eobinson  (J.  Biol.  Chem., 
1925,  66,  505 — 519). — A  series  of  determinations  of 
the  true  pB  of  blood-serum  or  plasma  made  electro- 
metrically  or  by  equilibration  of  the  fluid  with  an 
analysed  gas  mixture  and  subsequent  calculation 
from  the  Henderson-Hasselbalch  equation,  accom¬ 
panied  by  simultaneous  colorimetric  determinations 
by  the  method  of  Hastings  and  Sendroy  (A.,  1924, 
ii,  869)  or  of  Cullen  (A.,  1922,  ii,  672),  indicate  con¬ 
siderable  variations  in  the  difference  between  the  two 
values  obtained.  These  variations  could  not  be 


correlated  with  any  definite  factor,  so  that  the 
authors  suggest  that  the  necessary  correction,  to  be 
applied  to  convert  the  pn  observed  colorimetrically 
to  the  true  value,  should  be  determined  for  each 
serum  by  equilibrating  a  sample  and  determining  the 
difference  between  the  colorimetrically  observed  and 
the  calculated of  this  sample.  C.  E.  Harington. 

Effect  of  temperature  on  acid-base-protein 
equilibrium  and  on  carbon  dioxide  absorption 
curve  of  whole  blood,  true  and  separated  serum. 
W.  C.  Stadie,  J.  H.  Austin,  and  H.  W.  Eobinson 
(J.  Biol.  Chem.,  1925,  66,  901 — 920). — Since  the 
total  base  of  the  blood  is  constant  and  that  part 
combined  with  strongly  dissociated  acids  is  also  con¬ 
stant  in  whole  blood  or  in  separated  serum,  and  since 
the  base  bound  as  phosphate  is  negligibly  small,  the 
sum  of  the  remaining  base  bound  as  hydrogen  car¬ 
bonate,  [BHC03],  and  that  bound  by  protein,  [BPr], 
must  also  be  constant,  ([b]) ;  in  true  serum,  the 
relations  are  complicated  by  the  possibility  of  migra¬ 
tion  of  anions  between  cells  and  serum ;  in  this  ease, 
the  relationships  i/(BHC03]truescxuni — d[BHCOg]vvhoie blood 
= — d[BPr]whoie  blood  hold  good.  Further  mathematical 
treatment  leads  to  the  equations  Pn=pI+{[&]~ 
[BHC03]}/P[Pr],  and  p[Pr]={[BHC03]'-[BHC03]}/ 
(Pa— pn'),  where  pi  is  a  constant  close  to  the  pB 
of  the  isoelectric  point  of  the  protein  and  (i  is 
the  buffer  constant  of  the  blood.  These  equations 
express  the  relationship  between  the  carbon  dioxide 
absorption  curve  and  the  base  combined  with  protein 
at  varying  pa.  Experimental  determinations  of  the 
change  in  the  carbon  dioxide  absorption  curve  be¬ 
tween  20°  and  3S°  indicate  that  the  term  p[Pr]  does 
not  vary  with  the  temperature ;  assuming  the  con¬ 
stancy  of  g[Pr],  the  change  of  pi  with  temperature 
(dpljdt)  is  calculated  as  —0-017  to  —0-023;  this 
latter  relationship  makes  possible  the  transposition 
of  a  carbon  dioxide  absorption  curve  determined  at 
one  temperature  to  its  correct  position  for  another 
temperature.  The  slope  of  the  curve  for  true  serum 
is  about  1-1  times  as  great  as  that  for  whole  blood  at 
both  temperatures.  The  change  in  pa  of  whole  blood 
or  separated  serum  with  change  of  temperature  varies 
with  the  initial  pn>  the  initial  tension  of  carbon 
dioxide,  and  initial  value  of  P[Pr] ;  over  physio¬ 
logical  ranges,  the  variation  may  amount  to  0-09  pB, 
and  is  therefore  a  factor  in  the  variability  of  the  G 
correction  of  Cullen  (cf.  preceding  abstract). 

C.  E.  Harington. 

Total  acid-base  equilibrium  of  blood-plasma. 
I.  Concentration  of  acids  and  bases  in  normal 
plasma.  J.  P.  Peters,  H.  A.  Bulger,  A.  J. 
Eisenmann,  and  C.  Lee.  II.  Effect  of  tension 
of  carbon  dioxide  on  concentration  of  acids  in 
oxygenated  blood.  A.  J.  Eisenmann,  H.  A. 
Bulger,  and  J.  P.  Peters.  III.  Differences 
between  arterial  and  venous  blood.  J.  P. 
Peters,  H.  A.  Bulger,  and  A.  J.  Eisenmann. 
IV.  Effects  of  stasis,  exercise,  hyperpnoea, 
and  anoxaemia  ;  and  the  causes  of  tetany.  V. 
Miscellaneous  pathological  conditions.  J.  P. 
Peters,  H.  A.  Bulger,  A.  J.  Eisenmann,  and  C. 
Lee  (J.  Biol.  Chem.,  1926,  67,  141—158,  159—164, 
165 — 173,  175 — 218,  219 — 235). — I.  The  total  base 
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of  the  blood-plasma  of  normal  individuals  and  of 
patients  with  minor  pathological  conditions  was 
145 — 167  milliequivalents  per  100  c.c.,  of  which 
135 — 155  milliequivalents  were  combined  as  hydrogen 
carbonate,  chloride,  phosphate,  and  proteinate;  the 
residual  base,  apart  from  negligible  amounts  of 
sulphate,  must  have  been  in  the  form  of  salts  of 
organic  acids ;  this  fraction  never  exceeded  20  milli¬ 
equivalents.  Considerably  greater,  variations  were 
observed  in  the  concentrations  of  individual  salts, 
but  these  variations  balanced  one  another  in  such  a 
way  as  to  keep  the  total  base  within  the  above- 
mentioned  limits. 

II.  Increase  of  the  tension  of  carbon  dioxide  from 
30  mm.  Hg  to  60  mm.  Hg  at  38°  causes  an  increase 
of  hydrogen  carbonate  .of  about  5  millimols.  per 
100  c.c.,  a  decrease  of  chlorides  of  about  2  millimols., 
a  diminution  of  the  plasma  volume  of  0-6%,  and  a 
decrease  of  about  0-8  millimols.  in  the  base-binding 
power  of  the  plasma  proteins,  the  net  result  being 
an  increase  in  the  total  base-binding  capacity  of 
2  millimols.  per  100  c.c.,  which  increase  in  acidity 
is  balanced  by  the  concentration  of  base  due  to 
diminution  in  plasma  volume. 

III.  Differences,  which  were  not  consistent,  but 
were  outside  the  limits  of  error,  were  observed  in  the 
water  and  chloride  content  and  the  carbon  dioxide 
absorption  curve  of  arterial  and  venous  blood. 

IV.  Venous  stasis  causes  a  concentration  of  the 
blood;  since  carbon  dioxide  cannot  escape,  the 
hydrogen  carbonate  increases  and  there  is  a  resultant 
decrease  in  the  chlorides.  Brief  and  vigorous  exercise 
causes  a  withdrawal  of  base  from  the  tissues,  which, 
for  the  most  part,  neutralises  the  lactic  acid  which 
is  formed.  Voluntary  hyperpnoca,  in  a  normal  sub¬ 
ject,  carried  so  far  as  to  induce  symptoms  of  tetany, 
causes  an  increase  of  organic  (chiefly  lactic)  acids, 
which  is  balanced  by  a  decrease  of  chlorides,  so  that 
the  total  base  remains  unchanged.  Anoxasmia,  if 
accompanied  by  mild  hyperpncea,  causes  a  fall  in 
hydrogen  carbonate  ‘-which  is  balanced  chiefly  by 
withdrawal  of  hydrochloric  acid  from  the  tissues ; 
extreme  anoxaemia  results  in  increase  of  organic 
acid  which  is  neutralised  by  base  from  the  tissues. 

V.  Vomiting  has  little  effect  on  the  electrolytes  of 

the  blood  unless  of  a  severe  nature  ( e.g .,  in  eclampsia), 
in  which  case  the  chlorides  are  reduced  in  amount ; 
the  occurrence  of  a  similar  low  concentration  of 
chlorides,  in  a  case  in  which  actual  vomiting  was 
precluded  by  cesophageal  obstruction,  indicates  that 
loss  of  hydrochloric  acid  from  the  stomach  is  not  the 
sole  cause  of  the  change  in  the  blood.  Infections 
accompanied  by  high  temperature  result  in  reduction 
of  the  hydrogen  carbonate  of  the  blood  except  in  the 
case  of  lobar  pneumonia,  in  which  the  hydrogen 
carbonate  remains  normal,  whilst  the  chloride  is 
reduced.  C.  It.  Haring  ton. 

Methiemoglobin  is  richer  in  oxygen  than 
haemoglobin.  V.  Balthazard  and  M.  Philippo 
(Compt.  rend.  Soc.  Biol.,  1925,  93,  398 — 400;  from 
Chem.  Zentr.,  1925,  II,  1877). — In  contradiction  to 
Nicloux  and  Roche  (A.,  1925,  i,  993),  the  authors 
consider  that  methamioglobin  is  a  peroxide. 

G.  W.  Robinson. 


Oxygen  content  of  methaemoglobin.  M. 
Nicloux  and  J.  Roche  (Bull.  Soc.  Chim.  biol.,  1926, 
8,  71— 97).— See  A.,  1925,  i,  993. 

Methaemoglobin  formation.  D.  D.  Van  Slyke 
and  E.  Vollmund  (J.  Biol.  Chem.,  1925,  66,  415 — 
424). — The  action  of  aniline  on  blood  in  vitro  causes 
formation  of  methcemoglobin,  but  only  after  a  more 
or  less  prolonged  latent  period;  for  complete  con¬ 
version  of  the  haemoglobin  into  methaemoglobin,  the 
aniline  must  be  in  large  excess.  No  formation  of 
methaemoglobin  by  nitrobenzene  could  be  observed. 
The  effect  of  poisoning  rabbits  with  these  two  sub¬ 
stances,  by  painting  them  on  the  abdomen,  is  to 
produce  anaemia  but  no  formation  of  methaemoglobin. 
The  addition  of  excess  of  potassium  fcrricyanide  to 
laked  blood  causes  rapid  and  complete  conversion 
of  the  haemoglobin  into  methaemoglobin,  but  ferri- 
cyanide  is  without  action  on  the  intact  red  corpuscles ; 
sodium  nitrite,  on  the  other  hand,  is  able  to  penetrate 
the  red  corpuscles  and  thus  to  bring  about  an  equally 
rapid  formation  of  methaemoglobin  in  whole  blood. 

C.  R.  Hakington. 

Tartarylhsemin  of  S.  Hajdu.  H.  Goldman 
(Biochem.  Z.,  1926,  168,  456). — Further  analytical 
data  are  given  for  the  sample  of  tartarylhsemin  pre¬ 
pared  by  Hajdu  (this  vol.,  191).  H.  I.  Coombs. 

Blood-sugar.  I.  Reduction  and  rotation  of 
the  blood-sugar  after  administration  of  dextrose 
2>er  os  and  intravenously.  H.  K.  Barrenscheen, 
H.  Kahler,  and  H.  Hechl  (Biochem.  Z.,  1926, 167, 
77 — 91).- — In  the  fasting  normal  subject,  the  amount 
of  blood-sugar  calculated  from  the  rotation  was  less 
than  that  calculated  from  the  reduction,  and  the 
specific  rotation  of  the  blood-sugar,  calculated  from 
the  concentration  as  determined  by  reduction,  lay  in 
four  cases  between  25-7°  and  38-5°.  After  adminis¬ 
tration  of  dextrose  per  os,  the  specific  rotation  corre¬ 
sponded  with  that  of  ap-glucose.  In  the  fasting 
diabetic,  the  specific  rotation  was  equal  to,  or  higher 
than,  that  of  aB-glucose,  except  in  one  case  resistant 
to  insulin.  Administration  of  dextrose  to  normal 
subjects  intravenously,  or  to  diabetics  per  os,  caused 
a  rise  in  the  specific  rotation  of  the  blood-sugar  to  a 
value  considerably  above  that  of  a  (1-glucose. 

E.  C.  Smith. 

Ahderhalden’s  blood  reaction.  H.  Sellheim 
(Leopoldina,  1926,  1,  43 — 48). — See  this  vol.,  86. 

Inactivation  of  serum.  E.  Freund  and  B. 
Lushg  (Biochem.  Z.,  1926, 167,  374 — 379). — Absorp¬ 
tion  of  water  occurs  at  the  inactivation  temperature 
with  normal  and,  to  a  greater  extent,  with  immune 
sera.  Refractometric  methods  did  not  distinguish 
between  active  and  inactive  sera. 

P.  W.  Clutterbuck. 

Surface  tension  of  serum.  Physico-chemical 
changes  following  immunisation.  P.  L.  du 
Nouy  (Biochem.  Z.,  1925,  165,  134 — 144). — Follow¬ 
ing  antigen  injection,  the  serum  surface  tension  falls 
to  a  minimum  on  the  thirteenth  day,  then  returns  to 
normal.  Simultaneously,  sodium  chloride  crystal¬ 
lising  from  concentrated  sera  develops  a  characteristic 
appearance.  These  changes  do  not  occur  in  vitro ; 


424 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


neither  are  they  due  to  alterations  in  the  proportion 
of  serum-albumin  to  globulin.  C.  Remington. 

I.  Changes  in  total  iron  in  animals  during 
rest.  II.  Changes  in  the  iron  reserve  in  new¬ 
born  animals.  III.  Minimum  daily  excretion 
of  iron  by  fully-grown  young  dogs.  IV.  Con¬ 
tent  of  non-heemoglobin  iron  in  serum  and  its 
decrease  during  experimental  anaemia.  G. 
Fontes  and  L.  Tiiivolle  (Compt.  rend.  Soc.  Biol., 
1925,  93,  681—689;  from  Chem.  Zentr.,  1925,  II, 
2214—2215). — In  cats  and  rabbits,  the  iron  content 
of  the  blood  remains  constant  during  rest,  whilst  in 
the  case  of  dogs  there  is  a  marked  increase.  The 
content  of  iron  in  the  blood  is  constant  for  each 
species  at  birth.  Dogs  have  practically  no  iron 
reserves  (total  iron  minus  blood  iron) ;  cats  and 
rabbits  have,  on  the  other  hand,  relatively  large 
reserves  and  there  arc  correspondingly  large  vari¬ 
ations  in  total  iron.  In  dogs,  the  excretion  of  iron 
in  the  faeces  amounts  to  only  a  few  mg.  ( ?  per  diem). 
Horse-serum  contains  about  2  mg.  of  iron  per  litre. 
The  ratio  of  “  circulating  ”  iron  to  haemoglobin  iron 
is  1  :  250.  G.  W.  Robinson. 

Isolation  of  an  extremely  active  phosphorus- 
free  anti-coagulant  from  organs  by  prolonged 
autolysis  and  acid  alcohol.  Doyon  and  I.  Vial 
(Compt.  rend.,  1926,  182,  412 — 413).— The  intestine 
of  the  horse  is  heated  in  an  incubator  for  3 — 4 
months  in  a  dilute  saline  solution  containing  chloro¬ 
form.  The  liquid  is  treated  with  alcohol,  the  pre¬ 
cipitate  extracted  with  boiling  water,  and  the  extract 
precipitated  by  addition  of  acidified  alcohol.  The 
substance  obtained  possesses  acidic  properties,  con¬ 
tains  nitrogen  but  no  phosphorus,  and  1  g.  prevents  the 
coagulation  of  3000  c.c.  of  blood.  L.  F.  Hewitt. 

Corpus  luteum.  IV.  Acetone-soluble  fat. 
G.  F.  Cartland  and  M.  C.  Hart.  V.  Lipins  of 
the  acetone  extract.  M.  C.  Hart  and  F.  W.  Heyl 
(J.  Biol.  Chem.,  1925,  66,  619—637,  639—651).— 
IV.  By  extraction  of  5-5  kg.  of  dried  corpus  luteum 
with  acetone,  there  were  obtained,  after  removal  of 
lecithins  by  means  of  cadmium  chloride,  700  g.  of 
fat  which  yielded  524  g.  of  fatty  acids,  and  105  g. 
of  unsaponifiable  matter  of  which  58  g.  were  chole¬ 
sterol.  In  the  fatty  acid  fraction  were  found  palmitic 
acid  25%,  stearic  acid  11-2%,  oleic  acid  32-8%,  linoleic 
acid  16-6%,  arachidonic  acid  8%,  and  an  acid, 
CsqHm02,  4-8% ;  the  last-named  acid  was  isolated  as 
the  hexabromide. 

V.  In  addition  to  the  fat  above  described,  the 
acetone  extract  of  corpus  luteum  contained  small 
amounts  of  leucine,  isoleueine,  and  valine,  cholesterol, 
cholesteryl  palmitate,  and  potassium  stearate.  By 
precipitation  with  cadmium  chloride,  there  was  further 
obtained  a  lecithin  which  was  prepared  free  from 
kephalin  and  fat  and  having  a  nitrogen  :  phosphorus 
ratio  of  1  :  1.  C.  R.  Harington. 

Distribution  of  protein  nitrogen  in  muscle. 
G.  E.  Vladimirov  (Biochem.  Z.,  1926,  167,  156— 
170). — The  globulin  of  muscle  plasma  (myosin)  can 
be  separated  from  the  nucleoprotein  of  the  stroma 
(myostromin)  by  extraction  with  dilute  acetic  acid, 


which  is  preferable  to  the  ammonium  chloride  solu¬ 
tion  previously  used.  The  myostromin  is  extracted 
from  the  residue  by  treatment  with  0-25%  potassium 
hydroxide.  Human  heart-muscle,  diaphragm,  and 
ilio-psoas  muscle  contain  decreasing  amounts  of 
myostromin.  E.  C.  Smith. 

Pigments  of  butterflies’  wing.  I.  Melanargia 
galatea.  D.  L.  Thomson  (Biochem.  J.,  1926,  20, 
73 — 75). — The  wings  of  Melanargia  galatea  yielded 
a  yellow,  crystalline  pigment,  m.  p.  253°  (corr.), 
having  the  properties  of  ajlavone  or  flavonol. 

S.  S.  Zilva. 

Influence  of  cerebrospinal  fluid  on  the  pre¬ 
cipitation  by  electrolytes  of  positively  and 
negatively  charged  sols  at  a  definite  ]>u-  Dif¬ 
ferentiation  of  fluids  rich  in  albumin  and 
globulin.  H.  Rosenfeld  (Biochem.  Z.,  1926,  167, 
343 — 354). — Mastic  is  precipitated  ten  times  more 
readily  by  calcium  chloride  than  by  sodium  sulphate, 
the  action  of  the  electrolytes  being  uninfluenced  by 
the  presence  of  normal  cerebrospinal  fluid.  Mastic 
is,  however,  sensitised  to  fluid  containing  increased 
amounts  of  protein.  Meningitic  fluid  sensitises  mastic 
more  strongly  to  sodium  sulphate,  and  paretic  and 
luetic  fluids  more  strongly  to  calcium  chloride. 
Night-blue  is  precipitated  by  sodium  sulphate  more 
readily  than  by  calcium  chloride,  the  action  of  the 
latter  being  somewhat  irregular.  Normal  fluid,  and 
still  more  so  paretic  fluid,  protects  night-blue  against 
the  action  of  sodium  sulphate.  At  pH  5,  meningitic 
fluid  sensitises  night-blue  to  sodium  sulphate,  but  in 
the  absence  of  buffer  there  is  no  difference  between 
normal,  paretic,  and  meningitic  fluids.  The  pre¬ 
cipitation  of  night-blue  may  therefore  be  used  for 
differentiation  of  fluids  rich  in  albumin  (meningitic) 
from  those  rich  in  globulin  (paretic). 

P.  W.  Clutterbtick. 

Excretion  of  sugar  in  normal  urine.  N.  R. 
Blatherwick,  M.  Bell,  E.  Hill,  and  M.  L.  Long 
(J.  Biol.  Chem.,  1925,  66,  801 — 810). — Increased 
ingestion  of  dextrose,  particularly  of  commercial 
glucose,  caused  an  increase  only  in  the  fraction 
fermentable  by  yeast  of  the  reducing  substance  found 
in  normal  urine ;  increased  ingestion  of  protein,  on 
the  other  hand,  led  to  an  increase  in  the  non-ferment- 
able  fraction  alone.  C.  R.  Harington. 

Excretion  of  phosphate  during  water  diuresis. 
R.  E.  Havard  and  G.  A.  Reay  (Biochem.  J.,  1926, 
20,  99 — 101). — The  rate  of  phosphate  excretion  is 
independent  of  the  water  rate,  even  when  the  urinary 
phosphate  is  below  the  level  of  the  plasma  phosphate. 
These  results  are  discussed  in  connexion  with  some 
theories  of  kidney  secretion.  S.  S.  Zilva. 

Use  of  quinhydrone  electrode  for  determin¬ 
ation  of  pK  of  faeces.  C.  S.  Robinson  (J.  Biol. 
Chem.,  1925,  66,  811 — 812). — Determinations  of  the 
pa  of  faeces  by  the  use  of  the  quinhydrone  electrode 
of  Biilmann  (A.,  1921,  ii,  372)  have  been  shown  to 
agree  within  0-2  pa  unit  with  the  values  obtained  by 
the  hydrogen  electrode.  C.  R.  Harington. 
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Anaemia,  urobilinuria,  and  intestinal  haemor¬ 
rhage  in  rabbits  in  consequence  of  exclusive 
nutrition  with  cow’s  and  goat’s  milk.  G. 
Brouwer  (Biochem.  J.,  1926,  20,  105 — 107). — 
Severe  anaemia  developed  in  rabbits  fed  on  cow’s  and 
on  goat’s  milk.  Urobilinuria  and  a  loss  of  red  blood 
corpuscles  by  capillary  haemorrhage  into  the  intes¬ 
tinal  cavity  were  observed.  S.  S.  Zilva. 

Alkali  content  of  the  blood-serum  of  normal 
and  diseased  children.  J.  Csapo  (Biochem.  Z., 
1926,  167,  38 — 42). — The  total  diffusible  alkali  in 
1  c.c.  of  normal  blood-scrum  corresponds  with  4-8  c.c. 
of  a  O'OliV-solution.  Combination  with  protein 
accounts  for  3-4  c.c.,  with  carbon  dioxide  for  1-4  c.c. 
of  this  amount.  The  alkalinity  of  pathological  serum 
is  less  than  normal  only  in  tuberculosis,  pleurisy, 
appendicitis,  and  pyelocystitis.  The  hydrogen  car¬ 
bonate  concentration  remains  unaltered.  It  is  sug¬ 
gested  that  the  higher  globulin  content  of  the  serum 
in  these  conditions  leads  to  a  retention  of  alkali  in 
the  diffusion  thimble.  E.  C.  Smith. 

Subcutaneous  fat  in  the  normal  and  sclerem- 
atous  infant.  H.  J.  Ohannon  and  G.  A.  Harrison 
(Biochem.  J.,  1926,  20,  84 — 92). — The  analytical 
constants  of  the  subcutaneous  fat  obtained  from 
eight  normal  infants  and  one  adult  arc  compared 
with  those  obtained  from  four  cases  of  sclerema 
neonatorum.  In  the  normal  cases,  the  iodine  value 
is  lowest  at  birth  and  increases  to  the  adult  value 
from  the  eighth  to  the  twelfth  month  of  life.  There 
is  a  corresponding  decrease  of  the  m.  p.  with  age. 
The  saponification  value  is  almost  constant  at  200. 
In  the  sclerema  cases  the  fat  had  a  higher  in.  p.  and 
a  slightly  lower  iodine  value  than  normal.  The 
raised  m.  p.  is  attributed  to  the  presence  of  an  excess 
of  glycerides  of  the  higher  fatty  acids — probably 
palmitic  acid.  Subcutaneous  tissue  in  cases  of 
sclerema  contains  an  abnormal  amount  of  cholesterol, 
calcium,  and  phosphorus.  In  the  frozen  sections  of 
this  tissue,  sheaves  of  anisotropic  crystals  were 
observed.  In  this  respect,  and  in  their  behaviour 
towards  various  solvents,  these  crystals  were 
similar  to  tripalmitin  obtained  on  slow  crystal¬ 
lisation  from  ether  at  0°.  S.  S.  Zilva. 

Experimental  calcaamia.  P.  Astanin  (Biochem. 
Z„  1926,  168,  231— 238).— The  effect  on  the  blood 
calcium  concentration  of  the  oral  or  parenteral  intro¬ 
duction  of  various  calcium  compounds  was  followed 
by  de  Waard’s  microchemical  method  (A.,  1920,  ii, 
53).  Normally  only  a  transient  hypcrcalcscmia  re¬ 
sulted,  which  disappeared  at  a  rate  which  was  an 
exponential  function  of  the  height  of  calcaunia. 

R.  K.  Cannan. 

Effect  of  administration  of  calcium  salts  and 
of  sodium  phosphate  on  calcium  and  phosphorus 
metabolism  of  thyreoparathyroidectomised 
dogs.  I.  Greenwald  (J.  Biol.  Chem.,  1926,  67, 
1 — 28). — Administration  of  calcium  salts  to  thyreo¬ 
parathyroidectomised  dogs  led  to  the  retention  of 
large  amounts  of  calcium  and  phosphorus,  the  amount 
of  calcium  retained  being  about  three  times  as  much 
as  the  phosphorus ;  the  greater  part  of  the  calcium 
and  phosphorus  retained  was  apparently  deposited 
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in  the  tissues  as  calcium  phosphate.  The  effect  of 
injection  of  sodium  phosphate  in  producing  tetany 
is  apparently  dependent  on  the  concentration  of 
calcium  in  the  serum,  since  a  parathyroideetomised 
dog  in  which  the  serum  calcium  was  maintained  at 
the  normal  level  by  administration  of  calcium  salts, 
was  as  resistant  to  such  injections  as  a  normal  animal, 
whilst  it  became  much  more  sensitive  when  the 
serum  calcium  was  allowed  to  fall.  It  is  suggested 
that  the  calcium  of  the  blood  exists  in  the  form  of 
a  small  amount  of  ionic  calcium  in  equilibrium  with 
a  large  amount  of  an  organic  compound  having 
'physico-chemical  properties  resembling  those  of 
calcium  citrate,  and  that  the  parathyroid  hormone 
plays  a  part  in  the  synthesis  of  this  compound. 

C.  R.  Harington. 

Calcium  of  the  blood-serum  in  experimental 
hypo-  and  hyper-calcsemia.  A.  R.  Moritz  (J. 
Biol.  Chem.,  1925,  66,  343 — 351). — Determinations 
of  the  relative  amounts  of  diffusible  and  non-diffusible 
calcium  by  the  author's  method  (A.,  1925,  i,  995) 
indicate  that  the  hypocalcaimia  which  follows  para¬ 
thyroidectomy  is  accompanied  by  a  relatively  greater 
fall  in  the  diffusible  fraction;  in  the  hypcrcalcacmia 
following  injection  of  parathyroid  extract  no  constant 
changes  in  the  relationship  of  the  two  fractions  were 
observed.  C.  R  Harington. 

Metabolism  of  the  diabetic  individual  during 
and  after  muscular  exercise.  K.  S.  Hetzel  and 
0.  N.  H.  Long  (Proc.  Roy.  Soc.,  1926,  B,  99,  279 — 
306). — During  short  periods  of  muscular  exercise, 
diabetic  subjects  show  curves  of  oxygen  intake  and 
carbon  dioxide  output  similar  to  those  of  normal 
men,  although  the  maximum  “  oxygen  debt  ”  appears 
to  decrease  with  the  severity  of  the  diabetes.  For 
short  periods  of  muscular  exercise,  not  too  long  after 
a  dose  of  insulin,  the  respiratory  quotient  of  the 
excess  metabolism  is  practically  unity ;  for  more- 
prolonged  periods  the  respiratory  quotient  is  lower, 
whilst  for  any  period  of  exercise  where  no  insulin 
has  been  administered  for  a  long  time  previously, 
the  respiratory  quotient  of  the  excess  metabolism  is 
only  slightly  above  the  normal.  The  production  and 
removal  of  lactic  acid  as  shown  by  its  concentration 
in  the  blood  are  the  same  as  in  normal  individuals. 
Muscular  exercise  usually  occasions  a  fall  in  the 
blood-sugar  and  blood-acetone  concentrations,  but 
not  in  the  case  of  severe  diabetics  who  have  been 
without  insulin  for  some  time.  W.  0.  Kermack. 

Carbon-nitrogen  quotient  of  blood  under 
normal  and  experimentally  pathological  con¬ 
ditions.  L.  Gomez  (Biochem.  Z.,  1926,  167,  424 — 
432). — The  total  carbon  and  nitrogen  of  whole  blood 
and  blood  filtrate  after  precipitation  with  tungstic 
acid  have  been  determined  for  normal  dogs  and  dogs 
which  had  experienced  severe  metabolic  disturbance. 
The  carbon  and  nitrogen  contents  of  whole  blood 
vary  in  different  dogs  and  also  in  the  same  dog  at 
different  times,  but  the  C  :  N  ratio  is  constant  at 
3-5.  For  deproteinised  blood,  the  value  varies  from 
2  to  4  and  the  average  value  is  3.  The  ratio  both 
for  whole  and  for  deproteinised  blood  is  practically 
the  same  both  after  repeated  bleeding,  after  poisoning 
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with  phloridzin  or  phosphorus,  and  after  pancreat¬ 
ectomy.  P.  W.  Clutterbuck. 

Effect  of  pancreatectomy  on  the  secretion  of 
succus  entericus.  W.  Koskowski  and  A.  C.  Ivy 
(Aincr.  J.  Physiol.,  1026,  75,  640 — 644). — Diet  or 
starvation  for  2 — 4  days  docs  not  affect  the  enzyme 
activity  of  the  succus  entericus.  There  is  an  increase 
in  the  content  of  invertasc  and  a  decrease  in  the 
amylase  for  a  few  days  after  pancreatectomy,  followed 
by  a  return  to  normal.  R.  K.  Cannan. 

Formation  of  lactic  acid  by  depancreatised 
dogs.  0.  J.  Weber,  A.  P.  Briggs,  and  E.  A. 
Doisy  (J.  Biol.  Chem.,  1025,  66,  653 — 660).- — Both 
strychnine  convulsions  and  exercise  cause  production 
of  lactic  acid  in  depancreatised  dogs  as  in  normal 
animals;  prolonged  starving  of  such  dogs  causes 
little  or  no  depletion  of  the  carbohydrate  precursors 
of  lactic  acid  which  aro  present  in  the  muscles. 

C.  R.  Harington. 

Blood  diastases  in  depancreatised  dogs.  J. 
Markowitz  and  H.  B.  Hough  (Amer.  J.  Physiol., 
1026,  75,  571 — 578). — The  diastase  content  of  the 
blood  of  normal  dogs  is  not  constant.  After  complete 
removal  of  the  pancreas  there  is  a  decrease  within 
20  hrs. ;  in  partial  pancreatectomy  the  decrease  is 
slow.  Insulin  is  without  notable  immediate  effect, 
but  depancreatised  dogs  kept  alive  with  insulin  have 
a  normal  blood-diastase  activity.  R.  K.  Cannan. 

Formation  of  deposits  in  gout  and  other 
diseases  and  the  cause  of  swelling  in  beri-beri. 
N.  R.  Dear  (J.  Physical  Clicm.,  1926,  30,  277 — 
2S1). — -Theoretical,  in  which  the  above  arc  discussed 
in  the  light  of  researches  on  colloids.  Sparingly 
soluble  substances  such  as  uric  acid,  calcium  phos¬ 
phate  and  oxalate  arc  considered  to  remain  in  the 
body  in  the  colloidal  condition  owing  to  the  protective 
action  of  albuminous  substances.  Coagulation  and 
crystallisation  in  the  tissues  then  give  rise  to  diseases 
such  as  gout,  renal  colic,  oxaluria,  lithiasis,  etc. 

Beri-beri  is  probably  due  to  insufficient  metabolism 
of  carbohydrates  owing  to  a  deficiency  of  vitamin-2#. 

L.  S.  Theobald. 

Connexion  between  lipolytic  power  and 
cholesterol  content  of  blood-serum  in  hyper¬ 
tonia.  M.  Dorle  and  H.  von  Weiss  (Biochem.  Z., 
1920,  167,  395 — 400). — The  increased  metabolism  in 
diabetes  causes  the  lipolytic  power  of  the  blood- 
serum  to  be  increased  in  spite  of  the  decreasing  effect 
of  accompanying  hypertonia.  In  luetic  patients, 
decreased  lipolytic  power  accompanies  decreased 
blood  pressure.  In  arteriosclerosis  and  essential 
hypertonia,  lipolytic  power  is  decreased  or  abolished, 
the  cholesterol  content  being  increased.  In  arterio¬ 
sclerotic  hypertonia,  the  lipolytic  power  under  the 
influence  of  iodine  therapy  is  increased,  whereas  the 
cholesterol  content  decreases.  In  those  cases  where 
iodine  treatment  fails  and  hypertonia  remains,  the 
cholesterol  content  increases  and  the  lipolytic  power 
decreases.  P.  W.  Clutterbuck. 

Diazo-  and  urochromogen  reaction  of  blood 
filtrate  in  renal  insufficiency.  E.  Becher  (Deut. 
Arch.  klin.  Med.,  1925,  148,  10 — 18;  from  Chem. 
Zcntr.,  1925,  II,  2016). — In  severe  renal  insufficiency 


the  fdtrate,  after  treatment  of  blood  with  trichloro¬ 
acetic  acid,  gives  a  definite  diazo-  and  urochromogen 
reaction.  Normal  blood  filtrate  gives  a  slight  yellow 
coloration  with  diazobenzcncsulphonic  acid  in  alkaline 
solution.  This  reaction  is  probably  due  to  the 
presence  in  normal  blood  of  tyrosine  and  histidine. 
In  severe  renal  insufficiency  the  diazo-rcaction  is  not 
due  to  mono-  or  di-hydric  phenols,  but  aromatic 
hydroxy-acids  may  be  concerned  in  it. 

G.  W.  Robinson. 

Clinical  and  experimental  studies  on  sodium 
benzoate.  A.  W.  Bryan  (J.  Clin.  Invest.,  1925, 
2,  1 — 33).— Normally  70%  of  the  benzoic  acid  ad¬ 
ministered  by  the  mouth  as  sodium  benzoate  is 
excreted  in  the  urine  as  hippuric  acid  in  2  hrs.,  or 
85 — 90%  in  3  hrs.  In  nephritis,  but  not  in  nephrosis, 
the  excretion  is  reduced.  Hepatic  disease  or  experi¬ 
mental  lesions  affect  the  results  only  in  so  far  as 
sufficient  glycine  may  not  be  available  for  the 
synthesis.  Chemical  Abstracts. 

Basal  metabolism  of  some  Orientals.  G. 
MacLeod,  E.  E.  Crofts,  and  E.  G.  Benedict  (Amer. 
J.  Physiol.,  1925,  73,  449 — 462). — The  basal  meta¬ 
bolism  of  Oriental  women  was  10-4%  below  the 
Harris  and  Benedict  prediction  standard.  This  is 
thought  to  be  due  to  the  specific  low  cell  metabolism 
characteristic  of  Orientals.  Chemical  Abstracts. 

Determination  of  energy  values  of  foods  and 
excreta.  E.  G.  Benedict  and  E.  L.  Eox  (J.  Biol. 
Chem.,  1925,  66,  783 — 799). — The  fact  that  the 
calorific  value  of  oxygen  (calorics  produced  per 
1000  c.c.  of  oxygen  utilised  in  complete  combustion), 
with  respect  to  the  different  foodstuffs,  varies  only 
from  4-6  for  proteins  to  5-0  for  carbohydrates,  is 
utilised  in  the  determination  of  the  energy  values  of 
these  materials  by  a  method  which  eliminates  the 
use  of  the  bomb  calorimeter.  A  known  weight  of 
the  substance  is  burnt  in  a  special  combustion  cham¬ 
ber  connected  with  a  respiration  apparatus  by  which 
the  oxygen  utilised  is  measured.  Eor  approximate 
work,  an  average  value  of  4-825  is  assumed  as  the 
calorific  value  of  1  litre  of  oxygen  for  a  mixed  diet 
of  carbohydrates  and  fats.  C.  R.  Harington. 

Glycolysis  of  embryonic  tissue.  E.  Nkgelein 
(Biochcm.  Z.,  1925,  165,  122— 133).— Glycolysis  (in 
absence  of  air)  was  most  intense  in  a  rat  embryo 
of  0-47  mg.  and  decreased  rapidly  in  embryos  which 
were  lighter  or  heavier  than  this.  At  the  optimum, 
glycolysis  is  comparable  with  that  of  tumour  cells 
(rat).  The  foetal  membranes  behave  similarly. 
Slight  aerobic  glycolysis  occurs  when  embryos  arc 
suspended  in  Ringer  solution  or  scrum,  but  not  in 
amniotic  fluid. 

Erog’s  retina  glycolyses  aerobically  and  anaerobic¬ 
ally  in  Ringer  solution  or  scrum,  but  less  intensely 
than  the  retina  of  the  rat.  C.  Rimington. 

Effect  of  ions  on  liver  and  carbohydrate  meta¬ 
bolism.  I.  Effect  of  electrolytes  on  hepatic 
secretion.  II.  Effect  of  electrolytes  on  carbo¬ 
hydrate  metabolism.  III.  Effect  of  Ca  and  Na  on 
glucogenetic  function  of  the  liver.  N.  Heianzan 
(Biochem.  Z.,  1925,  165,  33—56,  57—80,  80—89).— 
I.  Secretion  of  bile  is  inhibited  by  sodium,  magnesium, 
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and  calcium,  and  stimulated  by  potassium.  The 
effect  of  sodium  is  not  specific. 

II.  Hyperglycscmia  is  caused  by  calcium  and  sodium, 
but  potassium  and  magnesium  are  without  effect,  as 
also  is  calcium  in  adrenalectomised  animals.  In 
animals  with  alimentary  hyperglycscmia,  when  the 
ions  magnesium,  sodium,  potassium  are  injected 
simultaneously  with  the  sugar,  a  hyper-  followed  by 
a  hypo-glycscmia  occurs  and  the  reverse  with  calcium, 
but  when  given  prior  to  sugar,  calcium  raises,  and 
sodium,  potassium,  magnesium  lower  the  blood-sugar. 

III.  Calcium  and  sodium  chlorides  raise  the  blood- 

sugar  of  starved  (glycogen-free)  animals,  but  are 
without  effect  after  phosphorus  poisoning.  Such 
livers  still  respond  to  adrenaline.  The  effect  of  ions 
involves  the  liver,  but  the  presence  of  glycogen  is 
not  essential.  C.  Rimington. 

Carbohydrate  metabolism  of  the  central  nerv¬ 
ous  system.  III.  Carbohydrate  and  glycogen 
content  of  the  central  nervous  system  of  normal 
and  narcotised  animals,  and  of  animals  sub¬ 
jected  to  prolonged  treatment  with  sodium 
bromide.  S.  Uchida  (Biochcm.  Z.,  1920,  167, 
9 — 20;  cf.  A.,  1925,  i,  1487). — Narcotics  such  as 
ether,  chloroform,  urethane,  and  morphine,  which 
have  a  transitory  exciting  action  on  the  central 
nervous  system,  cause  considerable  diminution  in 
the  glycogen  and  free  carbohydrate  of  the  brain. 
Protracted  treatment  with  sodium  bromide  causes 
only  a  slight  decrease,  which  can  be  referred  to  the 
poor  condition  of  the  animal.  E.  C.  Smith. 

Function  of  the  kidneys  in  the  breakdown  of 
p-hydroxybutyric  acid.  I.  Snapper,  A.  Grux- 
baum,  and  J.  Neuberq  (Biochein.  Z.,  1926,  167, 
100 — 106;  cf.  A.,  1924,  i,  1141). — Kidneys  perfused 
with  defibrinated  blood  containing  butyric  acid  pro¬ 
duce  no  acetone,  acetoacetic  acid,  or  (3-hydroxy- 
butyric  acid.  p-Hydroxybutyric  acid  is  removed 
when  perfused  without  the  appearance  of  acetone  or 
acetoacetic  acid.  The  lungs  do  not  oxidise  p-hydroxy- 
butyric  acid.  E.  C.  Smith. 

Oxidation  of  acetoacetic  acid  and  ester  by 
hydrogen  peroxide  and  its  biochemical  signi¬ 
ficance.  P.  W.  Cltttterbttck  and  H.  S.  Barer 
(Biochcm  J.,  1926,  20,  59 — 68). — The  oxidation  of 
the  sodium  derivative  of  acetoacetic  acid  or  its 
ethyl  ester  in  the  cold  by  means  of  hydrogen  peroxide 
yielded  mainly  a-hvdroxyacetoacetic  acid  or  ap-di- 
hydroxycrotonic  acid.  This  compound  gradually  loses 
carbon  dioxide  and  passes  into  acetylcarbinol.  By 
subsidiary  reactions,  acetonylacctone,  diacetylsuccinic, 
acetonylacctoacetic,  acetic,  glyoxylic,  and  oxalic  acids 
arc  formed.  The  possible  formation  of  carbohydrate 
from  acetoacetic  acid  and  also  the  possible  origin  of 
substituted  pyrroles  in  the  living  organism  are  dis¬ 
cussed  in  the  light  of  the  above  results.  S.  S.  Zilva. 

Lactic  acid  formation  in  smooth  muscle  in 
rigor  mortis.  I.  E.  Mangold  and  C.  Schmitt- 
Krahmer  (Biochcm.  Z.,  1926, 167,  1 — 8). — The  mean 
lactic  acid  content  of  the  smooth  muscle  of  the 
pigeon’s  gizzard  is  0-075%.  This  value  increases  to 
a  maximum,  mean  0-110%,  3  hrs.  after  death.  The 
lactic  acid  production  coincides  with,  and  is  the  cause 
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of,  the  contraction  and  hardening  of  the  muscle  after 
death.  E.  C.  Smith. 

Muscle  fatigue.  0.  Meyerhof  and  K.  Lohmann 
(Biochcm.  Z.,  1926,  168,  128 — 165). — There  is  an 
increase  in  the  cH  of  frog’s  muscle  after  fatigue  or 
chloroform  rigor  which  is  to  be  accounted  for  by  the 
parallel  production  of  lactic  acid.  The  is  deter¬ 
mined  in  an  icc-cold  water  extract  of  the  muscle  by 
means  of  the  quinhydrone  electrode.  As  a  result  of 
fatigue  or  rigor,  there  is  an  increase  in  the  ash  of  the 
alcohol-soluble  fraction  of  muscle  roughly  equivalent 
to  the  lactic  acid  production.  The  lactic  acid  appears 
to  have  rendered  free  an  equivalent  of  fixed  base,  of 
which  less  than  one-half  is  to  be  attributed  to  the 
liberation  of  free  phosphate.  The  larger  part  is , 
derived  from  the  proteins  (the  water-insoluble  fraction 
of  the  muscle).  Contrary  to  Embdcn,  it  is  found  that 
the  formation  of  lactic  acid  is  coincident  with  con¬ 
traction  if  moderate  stimuli  be  employed.  The 
hydrolysis  of  sodium  hexosephosphate  at  the  ca  of 
muscle  leads  to  only  a  slight  increase  in  cIt,  accom¬ 
panied  by  an  increase  in  the  buffer  capacity. 

R.  K.  Cannae. 

Lactic  acid  changes  in  tetanus.  G.  Embden, 
H.  Hirsch-Kauffmann,  E.  Leiixartz,  and  II.  J. 
Deuticice  (Z.  physiol.  Chcm.,  1926, 151,  209 — 231). — 
The  lactic  acid  content  of  isolated  frog’s  muscle  (in 
air  or  in  hydrogen)  is  considerably  lower  immediately 
after  a  short  tetanus  than  5 — 30  sec.  after.  The 
muscle  is  dropped  into  liquid  air  at  the  required  time, 
the  powdered  tissue  extracted  with  icc-cold  hydro¬ 
chloric  acid,  the  muscle  proteins  precipitated  by 
Schenk’s  method,  and  the  lactic  acid  in  the  filtrate  de¬ 
termined  by  the  method  of  Hirsch  andKauffmann.  The 
relationship  is  discussed  of  this'  liberation  of  a  rela¬ 
tively  large  quantity  of  lactic  acid  after  the  con¬ 
traction  period  to  the  accepted  explanation  of  the 
heat  changes  in  muscle.  H.  IX  Kay. 

Phosphoric  acid  production  in  fatigued  frog’s 
muscle.  G.  Embden  and  H.  Hentschel  (Z.  physiol. 
Chcm.,  1926, 151,  167 — 202). — After  a  long  period  of 
stimulation  of  an  isolated  frog’s  muscle  by  repeated 
induction  shocks,  the  inorganic  phosphoric  acid  (which 
has  been  shown  to  be  present  momentarily  at  each 
contraction,  but  which  is,  in  the  unfatigued  muscle, 
resynthesised  at  once  into  lactacidogcn)  begins  to 
rise  in  quantity,  and  with  increasing  fatigue  of  the 
muscle  remains  in  larger  and  larger  amounts.  The 
same  phenomenon  of  incomplete  reversibility  is  also 
observed  after  long  tetanic  stimulation.  If  the 
period  of  stimulation  has  not  been  too  prolonged,  the 
muscle  is  still  capable,  in  oxygen,  of  at  least  partial 
resynthesis  of  the  phosphoric  acid  into  phosphoric 
ester.  Muscles  fatigued  in  air  or  in  hydrogen  contain 
greater  amounts  of  free  phosphoric  acid  than  similar 
muscles  stimulated  for  the  same  period  in  oxygen. 

H.  D.  Kay. 

Influence  of  temperature  on  phosphoric  acid 
in  fatigued  muscle.  M.  Altmann  (Z.  physiol. 
Chcm.,  1926,  151,  203 — 208). — If  the  two  gastro- 
cnemii  in  the  frog  are  maintained,  one  at  5°,  and  the 
other  at  25°,  and  are  both  stimulated  simultaneously 
until  fatigued,  the  muscle  at  the  higher  temperature 
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contains  a  greater  quantity  of  free  phosphoric  acid 
than  that  maintained  at  the  lower  temperature. 

H.  D.  Kay. 

Connexion  between  carbohydrate  and  phos¬ 
phoric  acid  metabolism.  I.  Hydrolysis  of 
hexosediphosphoric  acid  in  the  mammalian 
organism.  0.  Furth  and  J.  Marian  (Biochem. 
Z.,  1926,  167,  123 — 155). — Parenteral  administration 
of  hexosediphosphoric  acid  to  a  dog  fed  on  a  diet  of 
sucrose  and  lard  resulted  in  the  phosphoric  acid  being 
retained  to  the  extent  of  80%  after  the  first  injection 
and  46%  after  the  second,  whilst  a  fasting  dog  retained 
63%  and  22%  after  the  first  and  second  injections, 
respectively.  No  glycosuria  followed  the  administra¬ 
tion  of  40  g.  of  hexosediphosphoric  acid  per  os,  and 
the  normal  sodium  salt  injected  subcutaneously 
caused  no  irritation  and  was  rapidly  absorbed. 
Parenteral  administration  also  had  no  ill  clfects,  but 
guinea-pigs  died  after  receiving  7-5 — 10  g.  per  kg. 
subcutaneously,  owing  to  the  toxicity  of  the  phosphate 
formed  on  hydrolysis.  The  determination  of  sodium 
and  phosphoric  acid  in  the  sodium  hexosediphosphatc 
gave  results  in  accordance  with  the  accepted  constitu¬ 
tion,  hut  after  acid  hydrolysis,  determination  of  the 
reducing  sugar  gave  only  50%  of  the  theoretical. 
An  attempt  to  apply  Hehner’s  method  for  the  deter¬ 
mination  of  glycerol  to  carbohydrates  gave  theoretical 
results  in  the  case  of  dihydroxyacetonc,  dextrose, 
and  laavulosc,  hut  with  hexosediphosphatc  only  25% 
of  the  theoretical.  E.  C.  Smith. 

Influence  of  exercise  on  the  inorganic  phos¬ 
phates  of  the  blood  and  urine.  It.  E.  Havard 
and  G.  A.  Reay  (J.  Physiol.,  1926,  61,  35 — 47). — 
Following  short  vigorous  exercise,  there  is  first  a  rise 
above  the  normal  level  of  inorganic  phosphate  and 
then  a  fall  below.  In  trained  athletes,  the  rise  is 
more  pronounced  and  the  fall  below  the  normal  may 
bo  suppressed.  The  changes  are  attributed  to  changes 
in  the  lactacidogen  content  of  the  muscles.  The 
chloride  excretion  is  depressed  and  the  ammonia 
excretion  increased  in  the  same  period,  due  probably 
to  the  fleeting  acidosis  associated  with  lactic  acid 
production.  R.  K.  Cannan. 

Maintenance  values  for  the  proteins  of  milk, 
meat,  bread  and  milk,  and  soya-bean  curd. 
M.  S.  Rose  and  G.  MacLeod  (J.  Biol.  Cliem.,  1925, 
66,  847 — 867). — Comparison  of  the  relative  efficiency 
of  the  above  foods  in  maintaining  a  positive  nitrogen 
equilibrium  (in  women),  when  they  formed  practically 
the  sole  source  of  protein  in  the  diet,  showed  that, 
with  an  intake  of  protein  of  0-5  g.  per  kg.  body- 
weight,  the  nitrogen  balance  was  at  almost  all  times 
positive.  In  the  case  of  the  soya  bean,  the  f fecal 
nitrogen  was  24%  of  the  total  nitrogen  excreted ;  in 
no  other  case  did  it  amount  to  more  than  10 — 12%. 
The  diets  containing  milk  and  bread  and  milk  led, 
on  the  whole,  to  a  larger  retention  of  nitrogen  than 
the  meat  diets.  C.  R.  Hartngton. 

Blood  changes  during  digestion.  Urea  form¬ 
ation.  S.  Morgulis  (J.  Biol.  Chem.,  1925,  66, 
353—365). — A  protein  meal,  subsequent  to  a  period  of 
fasting,  causes,  in  dogs,  an  increase  in  the  urea  of  the 
blood  which  precedes  the  increase  in  the  amino-acids ; 


the  concentration  of  the  latter  may  actually  fall  during 
the  early  stages  of  digestion.  The  blood  of  fasting 
dogs  with  an  established  Eck  fistula  contains  very 
little  urea  but  a  normal  amount'of  amino-acids.  The 
results  indicate  the  predominant  importance  of  the 
liver  in  the  process  of  urea  formation. 

C.  R.  Harington. 

Site  of  ammonia  formation  ;  rofe  of  vomiting 
in  elimination  of  ammonia.  S.  Bliss  (J.  Biol. 
Cliem.,  1926, 67, 109 — 140). — The  observation  of  Nash 
and  Benedict  (A.,  1922,  i,  191)  regarding  the  relatively 
large  amounts  of  ammonia  in  the  renal  vein  have  been 
confirmed,  but  it  has  been  further  shown  that  the 
venous  blood  from  other  organs  (e.g.,  the  pancreas) 
has  a  similarly  high  content  of  ammonia,  and,  further, 
that  ligation  of  the  renal  blood-vessels  is  followed  by 
an  increase  in  the  ammonia  of  the  arterial  blood ; 
formation  of  ammonia  cannot  therefore  be  an  exclu¬ 
sive  function  of  the  kidneys,  as  supposed  by  the 
earlier  workers,  but  must  occur  in  other  organs  as 
well.  The  failure  of  Nash  and  Benedict  (loc.  cit.)  to 
observe  significant  increases  in  the  ammonia  of  the 
blood  following  double  nephrectomy  was  due  to  the 
considerable  elimination  of  ammonia  by  the  vomiting 
which  occurs  in  the  animals  subjected  to  this  oper¬ 
ation.  C.  R.  Harington. 

Metabolism  of  amino-acids  and  fatty  acids. 
H.  D.  Dakin  (J.  Biol.  Chem.,  1926,  67,  341—350).— 
Administration  of  (3-triphenylpropionic  acid  to  rabbits 
resulted  in  the  recovery  of  55 — 72%  of  the  unchanged 
acid  from  the  urine ;  in  this  case  at  least,  therefore, 
a-oxidation  does  not  take  place  in  the  organism. 
a-Amino-|3-dimethyl-«-butyric  acid  was  excreted  un¬ 
changed  to  the  extent  of  46%,  whereas  the  isomeric 
leucine,  under  similar  conditions,  is  90%  oxidised; 
this  indicates  the  resistance  to  physiological  oxidation 
of  a-amino-acids  containing  no  unsubstituted  hydro¬ 
gen  atoms  attached  to  the  (3-carbon  atom,  and  sup¬ 
ports  the  view  that  a(3-dehydrogenation  may  be  the 
first  stage  in  the  oxidation  of  the  amino-acids. 
a-Carbamido-fi-dimethyl-n-butyric  acid  has  m.  p.  221°; 
tert.-butylhydantoin  has  m.  p.  242 — 243°  (decomp.). 
No  oxidation  of  acrylic  acid  or  of  |3-hydroxypropionic 
acid  by  muscle-  or  liver-tissue  could  be  observed. 
The  uramino-acids  and  hydantoins  derived  from 
leucine  and  phenylalanine  were  excreted  for  the  most 
part  unchanged,  whilst  the  corresponding  derivatives 
of  glutamic  and  aspartic  acids  were  almost  entirely 
oxidised  after  administration  to  rabbits. 

C.  R.  Harington. 

Influence  of  ternary  food  factors  on  nitrogen 
absorption  during  growth.  E.  F.  Terroine  and 
A.  M.  Mendler  (Compt.  rend.,  1926, 182,  413 — 416; 
cf.  this  vol.,  197). — The  nitrogen  retention  of  growing 
pigs  is  increased  by  addition  of  ternary  food  factors ; 
addition  of  sufficient  carbohydrates  such  as  starch 
or  tapioca  flour  may  increase  this  retention  fourfold, 
whilst  butter  has  a  much  smaller  effect. 

L.  F.  Hewitt. 

Nitrogen  and  sulphur  metabolism.  H.  E.  C. 
Wilson  (Biochem.  J.,  1926,  20,  76 — 83). — Gelatin 
ingested  during  starvation  can  he  retained  in  part 
for  at  least  6  days.  Meat  extractives  ingested  during 
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nitrogen  starvation  are  in  part  retained  and  seem  to 
exercise  an  inhibitory  influence  on  nitrogen  catabol¬ 
ism.  The  retained  portion  does  not  correspond  in 
composition  with  muscle-tissue.  Excess  water  inges¬ 
tion  increases  the  output  of  nitrogen  in  the  urine  by 
stimulating  the  catabolism  of  protein.  The  capacity 
of  the  tissues  to  retain  protein  also  seems  to  be 
stimulated.  Further  evidence  is  adduced  that  in 
storage  of  protein  the  sulphur  is  retained  first. 

S.  S.  Zilva. 

Nutrition  of  the  white  mouse.  II.  Role  of 
certain  sulphur  compounds.  III.  Vitamin 
factors  in  the  nutrition  of  mice.  H.  H.  Beard 
(Amer.  J.  Physiol.,  1926,  75,  658—667,  668— 6S1).— 
II.  Taurine  cannot  replace  cystine  in  the  diet  of 
mice.  It  is  not  merely  sulphur,  but  cystine  sulphur 
which  is  required  by  the  organism.  Cystine  is  the 
limiting  amino-acid  factor  in  caseinogen. 

III.  The  requirement  of  the  mouse  for  vitamin-P 
is  in  linear  relation  to  the  product  of  its  weight,  its 
surface,  and  the  number  of  calorics  metabolised  per 
day.  R.  K.  Can  nan. 

Cholesterol.  I.  Synthesis  of  cholesterol  in 
the  animal  body.  F.  S.  Randles  and  A.  Kntjdson 
(J.  Biol.  Cliem.,  1925,  66,  459 — 466). — The  total 
cholesterol  in  the  bodies  of  white  rats  which  have 
been  kept,  from  the  time  of  weaning,  on  a  diet  free 
from  cholesterol,  is  not  markedly  different  from  that 
found  in  rats  of  the  same  age  which  have  been  kept 
on  a  normal  diet.  The  organism  of  the  rat  is  therefore 
apparently  able  to  synthesise  cholesterol  (cf.  Channon, 
A.,  1925,  i,  1001).  C.  R.  Harington. 

I.  Cholesterol  and  phosphatide  metabolism 
in  pregnancy.  II.  Cholesterol  and  phosphatide 
distribution  in  some  tissues  of  pregnant  and 
non-pregnant  rabbits.  E.  J.  Baumann  and  0.  M. 
Holly  (Amer.  J.  Physiol.,  1926,  75,  618—631,  632— 
639). — I.  There  is  little  change  in  the  blood  lipins  in 
pregnancy  in  dogs ;  in  man  there  is  an  increase  and 
in  rabbits  a  decrease.  Both  in  man  and  in  the 
rabbit,  the  content  in  cholesterol  and  in  phosphatides 
of  the  blood  of  the  embryo  is  of  the  same  magnitude 
as  that  of  the  young. 

II.  The  increase  in  cholesterol  and  phosphatides  in 

the  mammary  gland  and  elsewhere  in  human  preg¬ 
nancy  is  sufficient  to  account  for  the  fall  in  blood 
lipins.  R.  K.  Cannan. 

Utilisation  of  minerals  by  ewes  during  the 
period  of  gestation.  A.  R.  Winter  (Amer.  J. 
Physiol.,  1925,  73,  379 — 386). — In  the  early  period 
of  pregnancy,  positive  balances  were  obtained  for 
nitrogen,  sulphur,  magnesium,  phosphorus,  sodium, 
and  potassium,  chlorine  balances  were  variable,  and 
15  of  22  calcium  balances  were  negative,  the  rations 
containing  timothy  hay  or  lucerne  with  or  without 
bone  meal.  Chemical  Abstracts. 

Value  of  calcium  phosphate  as  a  supplement 
to  the  ration  of  dairy  cows.  J.  B.  Lindsey  and 
J.  G.  Archibald  (J.  Agric.  Res.,  1925,  31,  771 — 
791). — A  ration  low  in  calcium  was  fed  to  dairy 
cows  (Jerseys  and  Holsteins),  with  and  without  addi¬ 
tion  of  calcium  phosphate  in  the  form  of  steamed 


bone  meal.  No  effects  definitely  attributable  to  the 
calcium  phosphate  were  observed,  with  the  possible 
exception  of  an  increase  of  the  calcium  content  of 
the  milk.  Both  rations  apparently  affected  the  milk 
production  of  the  younger  Jersey  cows,  but  had  no 
serious  ill  effects  on  the  other  animals.  The  experi¬ 
ment  has  been  carried  on  for  2J  years. 

”  C.  T.  Gimingham. 

Mineral  elements  in  animal  nutrition.  J.  B. 
Orr  (Brit.  Assoc.  Rep.,  1925,  204 — 215). 

Potassium  in  animal  nutrition.  '  III.  In¬ 
fluence  of  potassium  on  excretion  of  sodium, 
chlorine,  calcium,  and  phosphorus.  H.  G. 
Miller  (J.  Biol.  Chem.,  1926,  67,  71 — 77). — Addition 
to  the  diet  of  rats  of  large  amounts  of  potassium 
salts  caused  an  immediate  increase  in  the  excretion 
of  sodium  and  chlorine,  which  subsequently  fell  off, 
and  a  slight  increase  in  the  excretion  of  calcium  and 
phosphorus.  C.  R.  Harington. 

Benzoylated  amino-acids  in  the  animal 
organism.  I.  Behaviour  of  hippuric  acid 
following  oral  administration.  W.  H.  Griffith 
II.  Hydrolysis  of  hippuric  acid  in  the  alimentary 
canal  of  the  rabbit.  W.  H.  Griffith  and  P.  B. 
Cappel  (J.  Biol.  Chem.,  1925,  66,  671—681,  683— 
690). — I.  The  rate  of  excretion  of  hippuric  acid, 
following  oral  administration  of  sodium  hippurate  to 
rabbits,  was  increased  by  the  simultaneous  adminis¬ 
tration  of  glycine  or  of  protein  containing  much 
glycine;  the  absorption  of  sodium  hippurate  from 
an  isolated  loop  of  the  intestine  was  slow. 

II.  Hippuric  acid  and  benzoylalanine  (but  not 
a-benzamidoisobutyric  acid)  were  hydrolysed  when 
introduced  into  the  caecum  or  the  colon  of  rabbits; 
in  conjunction  with  the  results  recorded  above,  this 
indicates  that  hippuric  acid  is  first  hydrolysed  in  the 
large  intestine  before  absorption,  the  increased  rate 
of  excretion  of  hippuric  acid  caused  by  glycine  being 
due  to  increased  rate  of  re-synthesis  from  the  latter 
and  the  benzoic  acid  derived  by  intestinal  hydrolysis 
of  tho  hippuric  acid  originally  administered. 

C.  R.  Harington. 

Fate  of  creatine  in  the  human  organism.  A. 
Chanutin  (J.  Biol.  Chem.,  1926,  67,  29 — 41). — Oral 
administration  of  creatine  to  man  is  followed  by 
retention  of  large  amounts  of  tho  substance;  after 
sufficiently  prolonged  intake  of  creatine,  however,  a 
definite  increase  in  the  excretion  of  creatinine  occurs. 
Ingestion  of  creatine  exerts  a  slight  sparing  effect 
on  tho  nitrogenous  metabolism. 

C.  R.  Harington. 

Fate  of  sugar  in  the  animal  body.  I.  Rate 
of  absorption  of  hexoses  and  pentoses  from  the 
alimentary  tract.  C.  F.  Cori  (J.  Biol.  Chem., 
1925,  66,  691 — 715). — The  rates  of  absorption  of 
various  sugars  have  been  determined  by  administra¬ 
tion  of  known  amounts  to  rats,  and,  after  definite 
intervals,  killing  the  animals  and  determining  the 
total  sugar  remaining  in  the  whole  of  the  intestinal 
tract.  In  this  way,  the  substances  investigated  have 
been  arranged  in  the  following  (descending)  order 
with  respect  to  their  rates  of  absorption  :  galactose, 
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dextrose,  Ire vulose,  mannose,  xylose,  arabinose.  The 
rate  of  absorption  of  the  hexoses  was  independent 
of  the  concentration  of  the  sugar  solution  (from  25% 
to  80%)  and  was  also  independent  of  the  amount 
remaining  in  the  intestine  (up  to  70%  absorption 
of  the  total  amount  of  sugar) ;  within  these  limits, 
the  rate  of  absorption  was  constant  for  each  sugar. 
The  hypertonic  sugar  solutions  administered  were 
diluted  in  the  stomach  by  excretion  of  water,  but 
the  skin  was  the  only  tissue  to  show  signs  of  dehydr¬ 
ation  during  the  absorption  of  such  hypertonic 
solutions.  Amounts  of  dextrose  up  to  15  g.  per  kg. 
could  be  given  to  rats  without  producing  glycosuria. 

C.  It.  Harington. 

Ingestion  of  nitroanthraquinone.  H.  John 
and  V.  Fischl  (Bioehem.  Z.,  1926, 167,  419—423).— 
When  20  g.  of  1 -nitroanthraquinone  are  fed  to  a 
number  of  guinea-pigs,  none  can  be  found  in  the 
fffices  and  only  the  following  small  amounts  can  be 
recovered  from  the  urine  :  0-87  g.  as  1-aminoanthra- 
quinone,  0-38  g.  as  l-amino-4-hydroxyanthraquinone, 
0-35  g.  as  1:2: 7-trihydroxyanthraquinonc,  and 
0-03  g.  as  an  unidentified  aminohydroxyanthra- 
quinone,  m.  p.  above  320°  (cf.  A.,  1925,  i,  465). 

P.  W.  Clutterbuck. 

Passage  of  chemical  substances  from  the 
vascular  system  into  the  tissues.  C.  Par  (Arch, 
exp.  Path.  Pharm.,  1926,  111,  42 — 59).— Isolated 
organs  were  perfused  at  constant  rate  with  a  fluid 
containing  the  substance  studied.  From  the  differ¬ 
ence  in  its  concentration  in  the  ingoing  and  out¬ 
flowing  fluids,  the  rate  of  absorption  was  determined. 
Ammonium  chloride,  urea,  dextrose,  dihydroxy- 
phenylalanine,  adrenaline,  strophanthin,  “  verodigen  ” 
(a  preparation  of  gitalin),  and  a  number  of  alkaloids 
passed  with  equal  ease  into  the  tissues  of  the  frog. 
The  concentration  in  the  tissues  reached  equilibrium 
with  the  perfusing  fluid  within  a  few  hours,  except 
in  the  case  of  the  majority  of  the  alkaloids,  where 
considerable  storage  was  inferred.  Perfusion  of  the 
liver  (frog  and  dog)  with  adrenaline  resulted  in  long- 
continued  absorption,  due  to  destruction  of  the 
adrenaline  by  the  liver-tissue.  This  was  not  observed 
with  muscle  of  either  warm-  or  cold-blooded  animals. 

It.  K.  C  ANN  AN. 

Behaviour  and  action  of  bile  acids  in  the 
organism.  A.  Adler  (Z.  ges.  exp.  Med.,  1925, 
46,  371 — 424;  from  Chem.  Zentr.,  1925,  II,  2002 — 
2003). — Intravenous  injection  of  20  c.c.  of  10%  sodium 
dehydrocholate  produces  no  harmful  effect.  The 
addition  of  increasing  amounts  of  bile  salts  to  blood- 
serum,  urine,  or  bile  does  not  produce  a  continuous 
decrease  in  surface  tension;  in  some  cases  surface 
tension  may  be  increased.  Surface-active  substances 
may  cause  increase  or  decrease  in  viscosity.  Bile 
acids  increase  the  viscosity  of  colloidal  solutions  of 
cholesterol,  blood-serum,  bile,  and  urine.  Bile  acids 
cannot  be  determined  by  methods  depending  on 
surface  tension.  Injection  of  bile  salts  in  man  is 
often  unaccompanied  by  corresponding  decrease  in 
the  surface  tension  of  blood  and  urine.  In  individual 
cases,  intravenous  injection  of  bile  acids  may  produce 
an  increase  in  the  surface  tension  of  the  blood  and  a 
decrease  in  that  of  the  urine,  and  vice  versa.  Bile 


secretion  is  increased  and  the  bile  is  richer  in  pig¬ 
ments.  Injection  of  concentrated  cholate  solutions 
results  in  an  increase  in  the  bilirubin  content  of  the 
urine  together  with  a  decrease  in  the  bilirubin  content 
of  the  bile.  Liberation  of  bile  constituents  retained 
in  the  kidneys  also  occurs.  Excretion  of  tetrachloro- 
phenolphthalein  in  the  bile  is  increased  after  injection 
of  bile  acids.  Tetrachlorophenolphthalein  alone 
causes  increased  flow  of  bile.  G.  W.  Robinson. 

Relation  between  chemical  constitution  and 
taste  of  sweet  substances.  K.  Tattfel  (Bioehem. 
Z.,  1925, 165,  96 — 101). — No  generalisation  is  possible. 
The  property  of  sweetness  occurs  in  diverse  chemical 
types;  it  may  be  physico-chemical.  The  sweetness 
of  disaccharides  is  not  an  additive  function  of  the 
sweetness  of  the  constituent  monosaccharides. 

C.  Remington. 

Structural  relationships  of  the  cardiac  poisons. 
W.  A.  Jacobs  and  A.  Hoffmann  (J.  Biol.  Chem., 
1926,  67,  333 — 339). — Strophanthidin  and  those  of 
its  derivatives  which  still  possess  an  unsaturated 
linking  in  the  lactone  ring  (A.,  1925,  i,  1082)  are 
characterised  by  their  ability  to  reduce  Tollens’ 
reagent  and  to  give  a  red  colour  with  nitroprusside 
in  alkaline  solution;  on  saturation  of  this  linking, 
both  the  power  to  give  these  reactions  and  the  greater 
part  of  the  toxicity  disappear.  The  nitroprusside 
reaction  also  disappears  after  hydrolysis  of  the 
lactone.  Similar  observations  were  made  on  ouabain, 
on  digitoxin,  and,  with  regard  to  Tollens’  reagent, 
on  bufagin  (cf.  Abel  and  Macht,  A.,  1912,  ii,  1193); 
it  would  therefore  appear  that  the  pharmacological 
action  of  these  compounds  may  be  connected  with 
the  presence  of  the  unsaturated  lactonic  grouping. 

C.  R.  Harington. 

Physiological  action  of  histidine  anhydride 
and  of  histidylhistidine  [methyl]  ester.  T. 
Hosoda  (Bioehem.  Z.,  1926,  167,  221 — 226).— The 
action  of  Z-histidyl-Z-histidine  and  its  methyl  ester, 
and  of  ^-histidine  anhydride  on  the  isolated  rabbit’s 
intestine  and  uterus,  and  on  the  blood-pressure  of 
the  intact  animal,  has  been  investigated.  Histidine 
anhydride  has  a  slight  action  on  the  uterus  at  a 
concentration  of  1  in  4000,  histidylhistidine  methyl 
ester  a  marked  action  at  1  in  20,000,  but  histidyl¬ 
histidine  is  quite  inactive  at  1  in  1000.  The  masking 
of  the  free  carboxyl  group  thus  accentuates  the 
physiological  action.  Subcutaneously  0-07  g.  per  kg. 
of  histidine  anhydride  has  no  action  on  the  blood- 
pressure.  E.  C.  Smith. 

Effect  of  histamine  on  blood  chlorides.  T.  G .  H. 
Drake  and  F.  F.  Tisdall  (J.  Biol.  Chem.,  1926,  67, 
91 — 100). — Injection  into  dogs  of  sub-lethal  doses  of 
histamine  caused  a  reduction  in  the  chloride  content 
of  the  blood  plasma;  the  degree  of  this  reduction 
bore  no  definite  relation  to  the  degree  of  intoxication, 
nor  was  it  due  to  loss  of  chlorides  by  increased  gastric 
secretion.  C.  R.  Harington. 

Mechanism  of  intestinal  secretion.  IV. 
Action  of  known  quaternary  ammonium  bases 
of  meat  extract  on  intestinal  secretion.  S.  A. 
Komarov  (Bioehem.  Z.,  1926,  167,  275—312). — 
Choline  administered  in  doses  of  30 — 35  mg./kg.  has 
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no  direct  stimulatory  or  inhibitory  action  on  intestinal 
secretion,  the  primary  stimulatory  effect  being  de¬ 
stroyed  by  a  secondary  inhibition  caused  by  the 
entry  of  acid  gastric  juice  into  the  duodenum.  Stimul¬ 
ation  with  choline  may  occur  even  with  doses  of  1 
mg. /kg.,  but  it  is  not  so  powerful  as  metbylguanidine 
or  carnosine.  Carnitine  also  must  be  regarded  as  a 
subsidiary  hormone  stimulating  intestinal  secretion. 
The  minimal  stimulatory  dose  is  about  0-05  g./kg., 
the  total  body  content  being  0T  g-/kg.  It  is  much 
less  powerful  than  methylguanidine,  carnosine,  or 
choline  (cf.  ibid.,  1924,  146,  122;  147,  221;  151, 
467).  P.  W.  Clutterbuck. 

Pharmacological  properties  of  pure  apo- 
codeine.  0.  Krayer  (Arch.  exp.  Path.  Pharrn., 
1926,  111,  60 — 67). — No  important  difference  was 
found  between  the  pharmacological  action  of  crystal¬ 
line  apoeodcine  and  that  of  an  amorphous  commercial 
preparation.  Quantitatively  the  former  was  some 
five  times  as  active.  R.  K.  C annan. 

Effect  of  morphine  on  the  concentration  of 
ions  in  the  blood  plasma.  M.  Cloetta  and  E. 
Brauchli  (Arch.  exp.  Path.  Pharm.,  1926,  111, 
254 — 262). — Although  narcotics  of  the  aliphatic 
series  cause  a  decrease  in  the  calcium  and  an  increase 
in  the  potassium  content  of  the  blood  plasma  of  dogs, 
yet  no  constant  result  was  obtained  after  the  ad¬ 
ministration  of  morphine.  In  both  cases  the  sodium 
remained  constant  and  the  surface  tension  decreased 
very  slightly.  W.  0.  Kermack. 

Liberation  of  free  phosphoric  acid  from 
surviving  brain  pulp  and  the  influence  of  drugs. 
W.  Stamm  (Arch.  exp.  Path.  Pharm.,  1926,  111, 
133—148). — Brain  pulp  prepared  in  such  a  way  as 
to  make  probable  the  survival  of  living  cells  shows 
during  the  first  3 — 6  hrs.  rapid  increases  in  non- 
coagulable  nitrogen,  and  in  'free  phosphoric  acid 
when  kept  at  38°  in  Locke’s  solution.  These  increases 
are  arrested  by  low  temperature  and  are  uninfluenced 
by  the  presence  of  oxygen.  The  phosphoric  acid 
appears  to  be  derived  rather  from  the  phosphatides 
of  the  brain  than  from  lactacidogen.  The  effect  on 
the  liberation  of  free  phosphoric  acid  of  various  drugs, 
chloroform,  quinine,  strychnine,  scopolamine,  atro¬ 
pine,  nicotine,  cocaine,  caffeine,  urethane,  sodium 
bromide,  morphine,  and  camphor,  has  been  in¬ 
vestigated.  W.  O.  Kermack. 

Effects  of  narcotics  on  the  composition  of  the 
cerebral  cortex.  A.  Tscherkes  and  H.  Gorodis- 
sky  (Biochem.  Z.,  1926,  168,  4S — 60). — Dogs  were 
kept  under  deep  anaesthesia  with  ether,  chloroform, 
or  chloral  hydrate  for  40 — 135  min.  and  then  the 
nitrogen,  phosphorus,  cholesterol,  and  lipins  of  the 
grey  matter  were  determined.  The  quantity  of 
the  unsaturated  phosphatides  was  reduced,  whilst 
tho  alcohol-soluble  lipins  were  increased  by  the  three 
anaesthetics.  The  most  notable  specific  effect  was 
the  increase  in  cholesterol  after  chloral  hydrate. 

R.  K.  Car nan. 

Action  of  mixtures  of  gases.  R.  Hofbr  (Arch, 
exp.  Path.  Pharm.,  1926,  111,  183 — 205). — The 
effect  of  a  mixture  of  carbon  monoxide  and  hydrogen 


sulphide  on  white  mice,  and  of  carbon  monoxide  and 
hydrogen  cyanide  on  cats,  has  been  examined.  An 
increase  in  the  toxicity  of  the  gases  occurs  when  they 
are  administered  simultaneously. 

W.  O.  Kermack. 

Partition  problems.  I.  Organic  lead  com¬ 
pounds.  R.  Ehrenberg  (Biochem.  Z.,  1925,  161, 
337 — 338). — Lead  triethyl  chloride  and  lead  tri¬ 
phenyl  chloride  were  injected  into  different  rabbits. 
These  were  killed  and  the  organs  etc.  analysed  for 
lead.  No  lead  was  found  in  the  blood  after  lead  tri¬ 
phenyl  chloride,  whilst  it  was  present  in  this  fluid 
after  the  ethyl  compound.  A  noteworthy  amount 
was  deposited  in  the  brain  and  cord  in  both  cases. 

H.  I.  Coombs. 

Effect  of  excessive  ingestion  of  calcium  on 
calcium  content  of  tissues  with  and  without 
application  of  ultra-violet  light.  W.  Denis  and 
R.  C.  Corley  (J.  Biol.  Chem.,  1925,  66,  609—617).— 
No  increase  in  the  calcium  content  of  tho  tissues  of 
rabbits  was  observed  following  the  daily  oral  ad¬ 
ministration  of  calcium  chloride  or  calcium  lactate, 
whether  or  not  the  animals  were  simultaneously 
irradiated  with  ultra-violet  light. 

C.  R.  Harington. 

Sensitisation  by  porphyrins,  especially  by 
putrefaction  porphyrin,  with  respect  to  light 
rays  and  X-rays.  H.  Kammerer  and  H.  Weis- 
becker  (Arch.  exp.  Path.  Pharm.,  1926,  111,  263 — 
280). — Putrefaction  porphyrin  is  particularly  power¬ 
ful  in  sensitising  animals  to  sunlight,  but  neither  it 
nor  any  of  the  other  porphyrins  investigated  sensitises 
animals  or  blood-cells  with  respect  to  X-rays. 

W.  O.  Kermack, 

Physiological  action  of  light.  VI.  Alterations 
in  cell  electrophoretic  potential  produced  by 
direct  irradiation  of  the  blood  in  vivo.  I.  S. 
Falk  and  C.  I.  Reed  (Amer.  J.  Physiol.,  1926,  75, 
616 — 617). — There  is  a  small  but  definite  decrease 
in  the  negative  electrophoretic  potential  of  the  red 
blood-cells.  R.  K.  Cannan. 

Enzymic  breakdown  and  synthesis  of  carbo¬ 
hydrates.  H.  von  Euler  and  K.  Myrback 
(Svensk  Kem.  Tidskr.,  1925,  37,  173 — 184;  from 
Chem.  Zentr.,  1925,  II,  1875 — 1876). — Synthesis  of 
glycogen  is  not  a  reversal  of  enzymic  hydrolysis 
through  the  stages  dextrose — >■  maltose  — >■  dextrin  (or 
polyamyloses)  —>■  glycogen.  This  is  inferred  from 
unpublished  investigations  by  Sjoberg  and  also  from 
the  view  that  blood-sugar,  the  degradation  product 
of  glycogen,  has  not  the  structure  and  configuration 
attributed  to  a-  and  (3-1  :  4-glucose ;  it  should  there¬ 
fore  be  termed  “  bioglucose.”  The  enzyme  systems 
hitherto  used  in  attempts  to  synthesise  glycogen 
from  dextrose  contain  no  enzyme  capable  of  chang¬ 
ing  1  :  4-glucose  into  “  bioglucose.”  The  primary 
enzymes  concerned  in  the  hydrolysis  of  starch  or 
glycogen  are  bioglucosidases,  which  may  be  separable 
into  a-  and  (3-forms.  The  amylobiase  of  Pringsheim 
is  identical  with  (3-bioglucosidase.  It  is  supposed 
that  glycogen  and  starch  are  not  attacked  by  1  : 4- 
a-glucosidase  (maltase)  or  by  the  corresponding 
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(3-glucosidase.  The  action  of  emulsin  on  starch  is 
due  to  the  presence  of  a  bioglucosidase.  In  a  system 
containing  p-glucosidase  only,  this  enzyme  attacks 
glycogen  with  formation  of  biodiglucose  (y-diglucosc). 
Bioglucose  may  be  transformed  into  1  : 4-glucose 
without  the  action  of  an  enzyme,  but  di-  and  tri- 
amyloses  are  only  formed  by  enzymic  action.  Hexose- 
phosphate  and  lactic  acid  probably  play  a  part  in 
the  synthesis  of  carbohydrates.  It  was  shown 
experimentally  that  a  carcinoma  of  great  fermentative 
power  produced  no  fermentation  of  pyruvic  acid. 
The  formation  of  acetaldehyde  in  animals  and  plants 
is  probably  not  due  to  carboxylases. 

G.  W.  Robinson. 

Action  of  catalase  in  autotrophic  plants. 
M.  Gracanin  (Biochem.  Z.,  1926,  168,  429 — 442). — 
The  activity  of  the  catalase  of  germinating  seeds 
increases  to  a  maximum — generally  on  the  fourth 
or  fifth  day.  In  dicotyledons,  the  catalase  is  chiefly 
localised  in  the  embryo  and  cotyledons,  and  in  the 
monocotyledon  Zca  mays,  in  the  embryo  and  endo¬ 
sperm.  In  all  the  seeds  examined,  the  testa  con¬ 
tained  only  small  amounts  of  catalase,  and  it  is 
therefore  thought  that  the  catalase  has  some  distinct 
function  in  the  germinating  seed.  After  the  fifth 
day,  the  activity  of  the  catalase  in  the  cotyledons 
decreases,  but  rises  in  the  roots  to  a  practically 
constant  value  and  also  rises  quickly  in  the  stalks 
to  approximately  the  same  level  as  in  the  cotyledons. 
In  the  fully  developed  plant  the  catalase  is  chiefly  in 
the  leaves  and  roots.  H.  I.  Coombs. 

Activity  and  iron  content  of  highly  active 
catalase  preparations.  S.  Hennichs  (Ber.,  1926, 
59,  [B],  218—225;  cf.  A.,  1924,  i,  697).— Fresh 
horse  liver  is  extracted  with  an  equal  quantity  of 
distilled  water  and  the  extract  treated  with  half  its 
volume  of  alcohol  (or  with  toluene),  whereby  a  con¬ 
siderable  quantity  of  inactive  matter  together  with 
an  inhibitory  substance  is  precipitated.  The  clear 
solution  is  treated  with  an  equal  volume  of  alcohol, 
and  the  precipitated  substance  is  immediately  dis¬ 
solved  in  water.  Further  purification  is  effected  by 
adsorption  with  aluminium  hydroxide  and  kaolin 
and  elution  with  disodium  hydrogen  phosphate. 
The  “activity”  of  the  catalase — (reaction  constant)/ 
(dried  residue  in  50  c.c.  of  the  reaction  mixture) — is 
thereby  raised  to  25,000.  The  iron  content  of  catalase 
preparations  of  “  activity  ”  10,872 — 25,000  varies 
only  between  3-33%  and  4C2%,  whilst  from  1T33% 
to  12-09%  of  ash  is  present.  The  products  are  no 
more  sensitive  towards  hydrocyanic  acid  than 
Senter’s  haanase  (A.,  1903,  ii,  662)  with  much 
lower  activity.  Their  behaviour  does  not  afford  any 
support  to  Warburg’s  hypothesis  that  the  action  of 
hydrocyanic  acid  on  the  respiratory  process  consists 
in  combining  with  catalytically  active  iron. 

H.  Wren. 

Enzymes  and  light.  VIII.  L.  Pincussen. 
Catalase.  I.  F.  Seligsohn  (Biochem.  Z.,  1926, 
168,  457 — 463). — Blood  catalase  is  more  active  in 
dilute  than  in  strong  solutions,  but  is  destroyed  more 
quickly  by  irradiation  in  the  former  than  in  the  latter. 
Similarly,  at  the  optimum  pB  (6-SI),  it  is  destroyed 


most  rapidly  by  irradiation.  The  addition  of  a  salt 
diminishes  the  activity  of  the  catalase,  but  protects 
it  from  the  action  of  light.  The  case  of  potassium 
iodide  is  complicated  by  the  destructive  action  of  the 
iodine  liberated  by  the  light,  and  this  effect  was  also 
observed  when  “alival,”  [CH2I-CH(OH)-CH2-OH], 
was  added.  "  H.  I.  Coombs. 

Alterations  in  the  enzyme  activity  of  the  blood. 
L.  Pincussen.  II.  Factors  governing  the  alter¬ 
ation  of  catalase.  F.  Seligsohn.  III.  The 
influence  of  radiation  on  catalase.  L.  Pincussen 
(Biochem.  Z.,  1926,  168,  464—473,  474-480).— 
II.  When  0-5  c.c.  of  a  1  :  100  pilocarpine  solution 
or  0-5  c.c.  of  a  1  :  1000  adrenaline  solution  was 
injected  into  a  rabbit  the  results  were  uncertain, 
but  with  1  c.c.  a  distinct  rise  in  the  activity  of  the 
catalase  in  the  blood  was  observed  with  the  pilo¬ 
carpine  and  a  fall  with  the  adrenaline.  In  the  last 
case,  change  of  diet  influenced  the  result.  Insulin 
and  adrenaline  act  in  the  same  sense  and  mutually 
strengthen  each  other’s  effect.  Injection  of  potassium 
cyanide  in  non-lethal  doses  did  not  markedly  affect 
the  catalase  of  the  blood  (cf.  A.,  1925,  i,  94). 

III.  The  activity  of  the  blood-catalase  of  the  rabbit, 
kept  in  the  dark,  is  slightly  greater  than  when  the 
animal  is  exposed  to  light,  especially  if  a  sensitiser  be 
given.  Experiments  carried  out  at  high  and  low 
altitudes  appear  to  give  the  same  results. 

H.  I.  Coombs. 

Catalase  property  of  hsemoglobin.  A.  Kult- 
juqin  (Biochem.  Z.,  1926, 167,  23S — 240). — Solutions 
of  repeatedly  crystallised  oxyhemoglobin  show  no 
catalase  activity.  Hemoglobin  precipitated  from 
solutions  of  erythrocytes  by  chloroform  is  inactive, 
whilst  the  filtrate,  free  from  hemoglobin,  rapidly 
destroys  hydrogen  peroxide.  There  is  no  proportion¬ 
ality  between  the  catalase  activity  of  blood  and  its 
oxyhemoglobin  value,  and  therefore  no  connexion 
between  the  blood-pigment  and  the  enzyme. 

E.  C.  Smith. 

Loss  of  catalase  activity  of  blood  on  keeping. 
A.  Kultjugin  (Biochem.  Z.,  1926,  167,  241 — 244). — 
On  keeping  for  hrs.  the  catalase  activity  of  human, 
rabbit’s,  and  guinea-pig’s  blood  falls  3-3,  5-4,  and 
14-4%,  and  for  5  hrs.,  5-4,  11-3,  and  23-8%, 
respectively.  E.  C.  Smith. 

Peroxydase  function  of  oxyhemoglobin.  A. 
Bach  and  A.  Kultjugin  (Biochem.  Z.,  1926,  167, 
227 — 237). — The  peroxydase  content  of  blood  is  pro¬ 
portional  to,  and  may  be  calculated  from,  the  oxy¬ 
hemoglobin  value.  A  second  determination  of  the 
peroxydase  by  the  guaiacol  method  is  unnecessary. 
Oxyhemoglobin  must  be  regarded  as  a  peroxydase, 
since  it  differs  in  properties,  such  as  thermolability, 
and  sensitivity  to  acids,  only  quantitatively  from  tbe 
plant  peroxydases.  E.  C.  Smith. 

Poisoning  of  lipase  by  quinine  and  atoxyl. 
P.  Rona  and  K.  Gyotoku  (Biochem.  Z.,  1926,  167, 
171 — 181). — The  lipase  of  the  mucous  lining  of  the 
stomach  of  the  rabbit  and  dog,  and  of  the  pancreas 
of  the  rabbit,  ox,  sheep,  and  pig,  purified  by  the 
method  of  Willstatter,  Haurowitz,  and  Memmen  (A., 
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1925,  i,  201),  is  slightly  less  sensitive  to  atoxyl  and 
quinine  than  the  crude  lipase,  and  rabbit’s  liver  lipase 
is  much  less  sensitive.  Pig’s  stomach  lipase  is,  how¬ 
ever,  much  more  sensitive  when  pure.  A  mixture  of 
the  enzymes  behaves  as  the  sum  of  its  constituents, 
hence  the  protective  accompanying  substances  must 
be  very  closely  associated  with  the  enzyme. 

E.  C.  Smith. 

Yeast  maltase.  VI.  It.  Willstatter  and  E. 
Bamann  (Z.  physiol.  Chem.,  1926,  151,  242 — 272). — 
Properly  buffered,  yeast  maltase  has  an  optimum  pa 
at  6-75 — 7-25.  The  kinetics  of  the  action  of  maltase 
on  maltose  depends  in  a  marked  degree  on  the  purity  of 
the  enzyme  preparation.  Using  maltase  purified  by 
adsorption  on  alumina,  the  product  of  the  reaction 
time  and  the  amount  of  enzyme  is  found  to  be  con¬ 
stant  for  the  same  amount  of  hydrolysis.  Addition 
of  alumina,  in  insufficient  quantity  to  remove  the 
whole  of  the  maltase,  to  an  impure  maltase  solution 
(yeast  autolysate)  completely  alters  the  shape  of  the 
hydrolysis-time  curve.  A  maltase  unit  is  that  amount 
of  enzyme  which,  acting  on  2-5  g.  of  maltose  hydrate 
in  50  c.c.  of  solution  at  30°  and  pn  6-8,  will  hydrolyse 
50%  of  the  sugar  in  1  min.  Methods  of  determining 
the  maltase  content  of  yeast  and  of  yeast  prepar¬ 
ations  are  given.  Contrary  to  the  usually  accepted 
statement,  maltase  is  more  readily  separable  from 
yeast  than  is  invertase.  Fresh  yeast  is  treated  with 
finely-powdered  diammonium  phosphate  and  after 
1  hr.  the  liquid  resulting  is  diluted  with  ten  times 
the  volume  of  water  (calculated  on  the  dried  yeast). 
After  5 — 8  hrs.,  the  maltase  is  quantitatively  in 
solution.  A  similar  result  may  be  obtained  by  treat¬ 
ing  pressed  yeast  with  ethyl  acetate,  diluting  with 
water,  and  neutralising  with  ammonia.  On  keeping 
for  1  day,  95 — 100%  of  the  maltase  of  the  yeast  is 
found  in  solution.  Maltase  is  far  less  stable  than 
invertase,  but  may  be  kept  at  0°  for  a  week  without 
diminution  in  activity.  The  activity  of  most  pre¬ 
parations  actually  increases  at  first,  reaching  a 
maximum  value  between  the  second  and  fifth  day 
after  preparation.  Subsequently  the  activity  begins 
to  fall  off.  H.  D.  Kay. 

Maltase.  VII.  Separation  of  maltase  and 
invertase.  R.  Willstatter  and  E.  Bamann  (Z. 
physiol.  Chem.,  1926,  151,  273 — 285). — The  action 
of  a  series  of  hydrogels  on  the  mixture  of  maltase 
and  invertase  which  occurs  in  yeast  autolysates  has 
been  studied.  Kaolin  adsorbs  maltase  much  more 
readily  than  invertase,  but  destroys  it  rapidly,  and 
only  from  14  to  20%  of  the  adsorbed  enzyme  can  be 
recovered.  Aluminium  hydroxide  also  adsorbs  the 
maltase  preferentially,  but  gives  much  better  yields  on 
elution.  Using  an  autolysate  from  a  yeast  rich  in  in¬ 
vertase,  a  single  adsorption  with  an  aluminium  hydr¬ 
oxide  gel  is  sufficient  to  free  the  invertase  practically 
completely  from  maltase,  leaving  some  80%  of  the 
invertase  in  the  unadsorbed  residue.  An  adsorbate 
containing  both  maltase  and  invertase  may  be  freed 
from  the  latter  enzyme  by  elution  at  0°  with  potassium 
dihydrogen  phosphate  solution,  which  leaves  the 
maltase  still  adsorbed.  Subsequent  elution  with 
diammonium  phosphate  gives  a  maltase  preparation 
free  from  invertase.  H.  1).  Kay. 


Effect  of  high  concentrations  of  neutral  sub¬ 
stances  on  the  action  of  peptase.  A.  Blagovest- 
SCHENSKi  (Biochem.  Z.,  1926,  168,  6 — 13). — The 
inhibition  of  the  action  of  trypsin  on  peptone  by 
high  concentrations  of  dextrose,  sucrose,  or  sodium 
chloride  varied  as  -%/p3,  where  p  was  the  molar  con¬ 
centration  of  the  added  substance.  The  protein¬ 
sparing  action  of  carbohydrate  may  find  an  explan¬ 
ation  in  this  general  phenomenon.  R.  K.  Cannan. 

Influence  of  arsenic  and  antimony  compounds 
on  enzyme  activity.  III.  Peptic  hydrolysis  of 
caseinogen.  J.  A.  Smorodincev  and  N.  P.  Ria- 
bouschinski  (Biochem.  Z.,  1926,  168,  73 — 76;  cf. 
A.,  1924,  i,  472). — The  inhibition  of  the  peptic 
hydrolysis  of  caseinogen  by  arsenate,  arsenite,  and 
potassium  antimony  tartrate  is  not  due  to  a  change 
in  the  pa  of  the  mixtures.  R.  K.  Cannan. 

Perhydridase  of  the  colostrum  and  milk  of 
the  cow.  D.  Michlin  (Biochem.  Z.,  1926,  168, 
36 — 47). — Using  Bach’s  nitrate  method  of  determining 
the  reducing  activity  of  milk,  it  has  been  shown  that 
the  activity  appears  before  the  end  of  the  colostrum 
period  and  persists  in  milk  of  all  periods  of  lactation. 
There  was  no  relation  between  the  reducing  activity 
of  milk  and  the  fat  content.  R.  K.  Cannan. 

Plant  proteases.  II.  Activation  and  in¬ 
hibition  of  plant  proteases  by  hydrocyanic  acid. 
III.  Substrate  and  optimum  pa  for  proteolysis. 
R.  Willstatter,  W.  Grassmann,  and  0.  Ambros 
(Z.  physiol.  Chem.,  1926,  151,  286—306;  307—318). 
— II.  Plant  proteases  show  marked  differences  in 
their  behaviour  in  presence  and  absence  of  hydrocyanic 
acid.  Some  are  rendered  more  active  and  some  less 
active  in  its  presence.  Papain  attacks  egg-albumin 
only  when  hydrocyanic  acid  is  present;  after  de- 
naturation  of  the  protein,  however,  the  presence  of 
hydrocyanic  acid  is  unnecessary  for  hydrolysis  by 
this  enzyme.  The  action  of  bromelin  on  gelatin,  and 
on  peptone  derived  from  albumin,  is  also  accelerated 
by  the  presence  of  hydrocyanic  acid.  Hydrogen 
sulphide  increases  the  peptolytic  activity  of  both 
enzymes.  Bromelin  and  papain  are  closely  related, 
possibly  even  identical,  but  the  protease  of  the 
pumpkin  has  widely  different  properties.  Both 
hydrocyanic  acid  and  hydrogen  sulphide  inhibit  its 
activity.  In  its  adsorption  relationships  it  also 
differs  from  papain,  the  latter  being  adsorbed  by 
alumina  in  weakly  alkaline,  the  former  in  weakly 
acid  solution. 

III.  Carica  protease  (papain)  without  activator  or 
in  presence  of  hydrocyanic  acid  has  optimum  pa, 
when  acting  on  gelatin,  which  is  practically  at  the 
isoelectric  point  of  the  substrate,  about  pa  5-0.  The 
same  correspondence  is  observed  in  the  hydrolysis  of 
peptone  derived  from  egg-albumin  (optimum  plL 
5-0 — 5-2,  isoelectric  point  4-8)  and  of  fibrin  (optimum 
pn  7-1 — 7-3,  isoelectric  point  7-2).  Bromelin  re¬ 
sembles  papain  in  this  respect,  hydrolysing  gelatin 
at  an  optimal  rate  between  pa  4-5  and  5-0,  and 
peptone  at  5-0.  The  proteolytic  enzyme  from  the 
pumpkin  is  very  different  in  its  behaviour,  namely,  in 
its  specificity,  its  adsorption  relationships  and  its 
sensitiveness  to  alcohol,  on  the  one  hand,  and  the 
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optimal  ps  of  its  proteolytic  activity  on  the  other. 
With  peptone  as  substrate,  the  optimal  pa  is  sharp 
at  6-3,  whilst  gelatin  is  most  rapidly  attacked  in 
weakly  alkaline  solution.  Pumpkin  protease  either 
(a)  is  accompanied  by  impurities  which  strongly 
modify  its  properties,  or  (b)  belongs  to  a  class  of 
plant  proteases  quite  different  from  that  to  which 
bromelin  and  papain  belong.  H.  D.  Kay. 

Synthetic  action  of  plant  proteases.  A. 
Blag  ovestschenski  (Biochem.  Z.,  1926,  168,  1 — 5). 
— There  was  a  decrease,  over  an  experimental  period 
of  4  weeks,  in  the  amino-nitrogen  of  a  mixture  of 
powdered  seeds  of  Phaseolus  Mungo,  L.,  and  a 
glycerol  solution  of  leucine  or  glycine,  in  the  presence 
of  toluene.  In  the  case  of  leucine,  a  crystalline 
material  resembling  leucineimide  was  extracted. 

R.  K.  C ANNAN. 

Primeverosidase  and  primeverase,  enzymes 
of  almond  emulsin.  M.  Bridel  (Bull.  Soc.  Chim. 
biol.,  1926,  8,  67— 70).— See  A.,  1925,  i,  143S. 

Enzyme  from  seeds  of  Rhamnus,  rhamnodi- 
astase.  M.  Bridel  and  C.  Charaux  (Bull.  Soe. 
Chim.  biol.,  1926,  8,  35— 39).— See  this  vol.,  201. 

Tyrosinase-tyrosine  reaction.  IV.  Identity 
of  tyrosinase  from  different  sources.  H,  S. 
Rarer  and  H.  B.  Spearman  (Biochem.  J.,  1926,  20, 
69 — 72). — Preparations  of  tyrosinase  from  the  potato, 
the  mealworm  (Tenebrio  molitor),  and  Agaricus  dryo- 
philus  produce  a  red  compound  from  tyrosine  which 
has  the  same  properties  in  each  case.  The  action  of 
tyrosinase  originating  from  the  mealworm  or  from 
the  potato  on  quinol,  phenol,  p-cresol,  resorcinol,  or 
pvrocatechol  is  the  same  and  the  pa  range  of  the 
activity  of  these  two  preparations  is  also  the  same. 

S.  S.  Zilva. 

Occurrence  of  urease  in  blood-cells,  blood 
plasma,  and  tissues  of  Limulus.  L.  Loeb  and 
0.  Bodansky  (J.  Biol.  Chem.,  1926,  67,  79 — 90). — 
In  the  muscle-tissue,  blood  plasma,  amcebocytes,  and 
unfertilised  eggs  of  Limulus,  but  in  no  other  crust¬ 
acean,  was  found  an  urease,  which  was  destroyed  by 
heating  at  70 — 80°  for  30  min. ;  the  enzyme  could 
be  extracted  from  the  amcebocyte  tissue  by  the  blood- 
serum,  but  by  no  other  fluid.  The  presence  of  urease 
in  this  species  may  account  for  the  toxic  effects  of 
the  injection  of  urea.  C.  R.  Haklngton. 

Ultrafiltration  of  urease  solutions.  M.  Jacoby 
(Biochem.  Z.,  1926,  167,  21 — 24). — Jack-bcan  urease 
can  be  removed  from  solution  by  ultrafiltration.  The 
size  of  the  particles  is  variable,  being  dependent,  not 
on  the  enzyme  itself,  but  on  the  colloidal  complex 
with  which  it  is  associated.  No  separation  can  be 
effected  between  urease  and  auxourease,  since  they 
are  both  bound  in  the  one  complex,  but  inhibitory 
substances  are  found  in  the  ultrafiltrate. 

E.  C.  Smith. 

Influence  of  beryllium  on  formation  of  enzyme. 
F.  Lehr  (Biochem.  Z.,  1926,  168,  166 — 174). — In 
suitable  concentration  beryllium  chloride  increases  the 
urease  activity  of  Bacillus  proteus  suspended  in  a 
phosphate  mixture.  Higher  concentrations  inhibit. 


In  aqueous  suspension,  only  inhibition  is  observed. 
The  acceleration  cannot  be  duplicated  in  suspensions 
of  the  pulverised  bacteria  or  in  the  case  of  jack-bean 
urease  preparations,  so  that  it  must  be  attributed  to 
a  stimulation  of  the  living  cells  to  produce  moro  of 
the  enzyme.  This  distinguishes  the  effects  of  calcium 
and  of  beryllium  in  stimulating  urease  activity. 

R.  K.  Cannan. 

Effect  of  hydrogen  cyanide  on  alcoholic  fer¬ 
mentation.  O.  Warburg  (Biochem.  Z.,  1925,  165, 
196 — 202).— Living  yeast  and  maceration  juice  are 
similarly  affected.  Inhibition  is  caused  by  0-0LV- 
hi'drogcn  cyanide,  although  a  concentration  of  O-OOliV 
is  practically  without  effect.  The  phenomenon  is 
not  due  to  narcosis,  but  probably  to  a  specific  chemical 
action.  C.  Rimington. 

Effect  of  hydrogen  sulphide  on  chemical  pro¬ 
cesses  of  the  cell.  E.  Negelein  (Biochem.  Z., 
1925,  165,  203 — 213). — Such  processes  as  respiration 
and  fermentation  of  yeast,  respiration,  carbon  dioxide 
and  nitrate  assimilation  in  Chlorella  are  similarly 
affected  by  hydrogen  sulphide  and  by  hydrogen 
cyanide.  All  processes  are  completely  inhibited  ex¬ 
cept  fermentation,  which  is  unaffected.  In  the  case 
of  Chlorella,  respiration  is  increased  by  these  sub¬ 
stances.  C.  Rimington. 

Alcoholic  fermentation  in  presence  of  hydrogen 
sulphide  and  hydrogen  cyanide.  C.  Neuberg 
and  G.  Perlnann  (Biochem.  Z.,  1925,  165,  238 — 
246). — Both  substances  have  an  inhibiting  effect  on 
zymase,  but  do  not  destroy  the  enzyme.  Possibly 
other  activators  are  involved.  C.  Rimington. 

Growth  of  yeast  in  wort.  0.  Ludwig  (Biochem. 
Z.,  1926, 167,  384 — 394). — The  increase  in  the  number 
of  cells  during  the  growth  of  yeast  is  obtained  by 
counting,  and  a  number  of  tables  and  curves  give  the 
cell  count  together  with  the  probable  errors  of  each 
determination.  The  growth  curves  are  unsymmetrical 
and  possess  a  series  of  maxima.  Robertson's  growth 
formula  cannot,  therefore,  be  applied. 

P.  W.  Clutterbuck. 

Dehydrogenations  produced  by  resting 
bacteria.  TV.  Theory  of  the  mechanism 
of  oxidations  and  reductions  in  vivo.  J.  H. 
Quastel  (Biochem.  J.,  1926,  20,  166 — 194). — Certain 
substances  can  act  towards  methylene-blue  as  don¬ 
ators  or  acceptors  of  hydrogen  in  the  presence  of 
bacteria,  but  will  not  do  so  in  vitro  without  being 
activated  by  organisms.  The  author  argues  that  this 
activation  as  well  as  the  actual  reduction  takes  place 
on  the  cell  surface  of  the  organism.  The  mechanism 
of  activation  is  ascribed,  not  to  any  specific  “  hydrogen 
transportase,”  but  to  the  existence  of  electrical  fields 
caused  by  the  differential  grouping  of  molecules  on 
the  surface  of  the  bacterium  and  to  the  polar  pro¬ 
perties  of  the  activated  substances.  Extending  this 
theory  based  on  the  electrical  and  polar  properties 
of  molecules,  the  mechanism  of  oxidation  and  reduc¬ 
tion  in  vivo  is  interpreted  in  various  biological  pro¬ 
cesses — e.g.,  (3-oxidation,  asymmetric  oxidation  of  the 
double  linking,  the  difference  in  the  activation  of  cis- 
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and  Jran-s-isoinerides,  the  oxidation  of  propionic  acid, 
and  the  mode  of  oxidation  of  branched  chains. 

S.  S.  Zilva. 

Simulation  of  living  creatures.  Herrera 
(Compt.  rend.,  1926,  182,  462;  cf.  this  vol.,  244). — 
When  a  14%  solution  of  sodium  hydroxide  in  water 
coloured  with  rhodamine  is  dropped  into  a  solution 
of  olive  oil  in  petroleum,  the  drops  simulate  the  appear¬ 
ance  and  movements  of  amoebas  and  infusoria,  the 
phenomenon  being  ascribed  to  diffusion  currents, 
surface-tension  effects,  and  osmosis. 

L.  E.  Hewitt. 

Hydrogen  sulphide  production  by  anaerobic 
spore-bearing  bacteria.  M.  C.  Kahk  (J.  Bact., 

1925,  47,  439 — 447). — No  essential  correlation  is 

observed  between  the  native  protein-digesting  ability 
and  the  hydrogen  sulphide-producing  properties  of 
the  organisms.  Chemical  Abstracts. 

Lactic  acid  fermentation.  II.  A.  I.  Virtanen, 
H.  Karstrom,  and  R.  Back  (Z.  physiol.  Chem.,  1926, 
151,  232 — 241). — Glyceraldehyde,  dihydroxyacetone, 
methylglyoxal,  and  pyruvic  acid  are  neither  fermented 
nor  utilised  as  sources  of  carbon  by  typical  lactic 
acid  bacteria  ( Streptococcus  laclis  and  B.  casei  e). 
Dried  preparations  of  these  bacteria  also  fail  to 
produce  lactic  acid  from  the  above  compounds.  On 
the  other  hand,  the  trioses  lose  their  reducing  power 
much  more  rapidly  in  presence  of  the  dried  bacteria. 
Carboxylase  is  absent  from  lactic  acid  bacteria.  The 
fermentation  of  dextrose  by  S.  laclis  is  unaffected  by 
the  presence  of  calcium  sulphite.  H.  D.  Kay. 

Fermentation  of  a-ketoglutaric  acid  by 
Bacterium  xylinum.  It.  Iwatsuru  (Biochem.  Z., 

1926,  168,  34 — 35). — Succinic  acid  was  isolated  in 

amount  corresponding  with  30 — 70%  of  the  theo¬ 
retical  yield.  The  participation  of  a  carboxylase  is 
inferred.  R.  K.  Cannan. 

Indole.  W.  L.  Ktjlp  (J.  Bact.,  1925,  10,  459 — 
471). — The  Bohme-Ehrlich,  Gor4,  and  Gnezda  tests 
for  indole  are  apparently  satisfactory.  A  good 
medium  for  indole  production  by  bacteria  should 
contain  free  tryptophan.  Indole-negative  organisms 
do  not  use  indole,  nor  can  they  be  induced  to  produce 
it  by  continued  subculture  in  a  tryptophan  medium. 
Satisfactory  pa  for  growth  of  a  bacterial  species  is 
also  favourable  for  indole  production  by  that  species. 
Indole  production  is  delayed  in  proportion  to  the 
amount  of  carbohydrate  present,  but  media  contain¬ 
ing  small  quantities  can  bo  used  if  sufficient  buffer  is 
added.  Chemical  Abstracts. 

Effects  of  polarised  light  on  bacterial  growth. 
S.  S.  Bhatnagar  and  R.  B.  Lal  (Nature,  1926,  117, 
302). — Preliminary  experiments  with  Vibrio  cholera 
and  Bacillus  typhosus  indicate  that  bacterial  life  is 
favourably  affected  by  polarised  light  as  compared 
with  ordinary  light  of  equal  intensity! 

A.  A.  Eldridge. 

Growth  of  micro-organisms  on  irradiated, 
lipin-containing  substrates.  H.  von  Euler  (Bio¬ 
chem  Z.,  1925,  165,  23—28). — A  medium  containing 
arachis  oil  is  more  favourable  to  the  growth  of  Pcni- 
cillium  glaitcum  if  previously  irradiated  by  ultra-violet 


light.  Rhizopus  chinensis  behaves  similarly  on  a 
lecithin-containing  substrate.  There  is  an  optimum 
duration  of  irradiation.  Prolonged  exposure  pro¬ 
duced  in  the  medium  factors  inhibiting  the  growth 
of  an  organism  isolated  from  butter. 

C.  Remington. 

Insulin  and  co-zymase.  A.  I.  Vlrtanen  and 
H.  Karstrom  (Ber.,  1926,  59,  [B],  45— 53).— The 
observation  that  insulin  can  replace  co-zymase  in  the 
activation  of  B.  casei  e,  and  hence  can  function  as 
co-zymase,  renders  probable  that  it  functions  similarly 
in  the  organism  promoting  the  degradation  of  sugars 
by  activating  the  formation  of  hexosephosphate.  The 
sugar  content  of  the  blood  of  rabbits  is  very  appre¬ 
ciably  increased  by  the  wash-water  containing  co¬ 
zymase  from  lactic  acid  bacteria.  Again,  as  in  the 
case  of  co-zymase  (cf.  Embden  and  Lehnartz,  A., 
1924,  i,  903),  the  blood-sugar  is  raised  when  insulin 
and  calcium  or  fluorine  ions  are  simultaneously 
injected.  This  result  is  attributed  to  stabilisation  of 
hexosediphosphate,  the  amount  of  which  in  the  blood 
increases  markedly.  As  the  dextrose  combines  with 
phosphoric  acid,  the  glycogen  becomes  hydrolysed 
and  the  total  blood-sugar  (dextrose  and  hexosedi¬ 
phosphate)  increases.  Insulin  is  regarded  as  the  co- 
zymase  of  blood.  It  is  assumed  that  the  active 
component  of  insulin  is  identical  with  that  of  co¬ 
zymase  and  that  the  difference  lies  in  the  admixed 
material. 

The  fermenting  power  per  cell  of  B.  casei  e  is  the 
same  in  the  presence  or  absence  of  insulin,  which 
therefore  does  not  activate  fermentation  by  the  living 
organism.  Insulin  has  no  marked  effect  on  the 
growth  of  the  bacteria.  Similarly,  the  co-zymase  of 
yeast  does  not  increase  the  fermenting  power  per  cell 
of  living  B.  casei  e,  whence  it  appears  that  the  ferment 
already  contains  the  optimal  amount  of  co-zymase, 
thus  accounting  also  for  the  inactivity  of  insulin. 
On  the  other  hand,  yeast  co-zymase  promotes  the 
growth  of  the  cell,  and  hence  increases  the  total 
production  of  lactic  acid;  the  action  is  attributed 
partly  to  the  buffering  effect  of  the  wash-waters, 
partly  to  their  content  of  growth  factors. 

H.  Wren. 

Interaction  of  insulin,  muscle-tissue,  and 
dextrose.  A.  D.  Barbour  (J.  Biol.  Chem.,  1926, 
67,  53 — 5S). — No  effect  on  the  rotatory  power  of 
dextrose  could  be  observed  on  incubating  solutions 
of  the  latter  with  muscle  tissue  and  insulin  (cf. 
Lundsgaard  and  Holboll,  A.,  1925,  i,  208). 

C.  R.  Haring  ton. 

Inactivation  of  insulin  by  dextrose.  Genesis 
of  diabetes.  J.  R.  Murlin  (Science,  1925,  62, 
332 — -334). — Incubation  of  insulin  with  dextrose,  but 
not  with  lrevulose,  in  vitro,  considerably  reduces  its 
activity.  The  genesis  of  diabetes  by  failure  of  the 
liver  or  pancreas  is  briefly  considered. 

A.  A.  Eldridge. 

Destructive  action  of  acids,  alkalis,  and 
enzymes  on  insulin.  H.  A.  Shonle  and  J.  II. 
Waldo  (J.  Biol.  Chem.,  1925,  66,  467— 474).— The 
loss  of  activity  of  insulin  brought  about  by  the  action 
of  dilute  acid  or  alkali  or  of  trypsin  is  irreversible; 
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the  rate  of  destruction  of  insulin  runs  parallel  with 
the  rate  of  hydrolysis  of  the  “  primary  proteose  ” 
fraction  of  the  protein  material  present. 

C.  R.  Harington. 

Insulin  and  micro-organisms.  L.  B.  Winter 
and  W.  Smith  (J.  Physiol.,  1925,  60;  Proc.  Physiol. 
Soc.,  v.). — When  lactose  is  substituted  for  dextrose 
in  the  culture  medium  of  the  coliform  bacillus  which 
has  lost  its  property  of  forming  an  insulin-like  sub¬ 
stance  by  pure  culturing,  activity  is  immediately 
regained,  but  is  again  lost  after  some  months,  when 
it  is  not  regained  by  the  use  of  different  sources  of 
nitrogen  or  other  sugars.  A.  A.  Eldridge. 

Action  of  insulin  on  the  domestic  fowl.  G.  J. 
Cassidy,  S.  Dworkin,  and  W.  H.  Finney  (Amer. 
J.  Physiol.,  1926,  75,  609 — 615). — The  blood  of  normal 
fowls  contains  0-2%  of  reducing  substance,  of  which 
15%  is  not  fermentable  by  yeast.  Insulin  produces 
hypoglycsemia,  hut  there  are  no  convulsions. 

R.  K.  Cannan. 

Carbohydrate  metabolism  of  the  mouse  after 
injection  of  sugar  solutions  and  of  insulin. 
III.  E.  Bissinger  and  E.  J.  Lesser  (Biochem.  Z., 
1926,  168,  398 — 420). — The  proportion  of  the  quan¬ 
tity  of  a  dose  of  sugar  which  is  burnt  in  the  animal 
body,  as  measured  by  the  respiratory  quotient,  to 
the  quantity  which  disappears,  as  measured  by 
chemical  analyses,  was  studied.  Glycogen  analyses 
were  also  carried  out  and  all  the  analyses  were  done 
on  whole  animals.  When  dextrose  was  injected  into 
starved  mice,  about  30%  of  the  dose  disappeared  in 
30  min.,  and  this  sugar  was  not  converted  into  an 
acid-hydrolysable  product  intermediate  between  dex¬ 
trose  and  glycogen,  but,  the  authors  think,  was  prob¬ 
ably  converted  into  hexosediphosphate.  When  insulin 
is  injected  with  the  sugar  into  the  starved  animals, 
the  processes  of  combustion  and  conversion  into 
glycogen  are  accelerated.  H.  I.  Coombs. 

Influence  of  insulin,  administered  orally  and 
subcutaneously,  in  phloridzin  diabetes.  0.  H. 
Gaebler  and  J.  R.  Murlin  (J.  Biol.  Chem.,  1925, 
66,  731 — 781). — Subcutaneous  injection  of  insulin  into 
completely  phloridzinised  dogs  causes  a  decrease  in 
the  excretion  of  dextrose  and  a  rise  in  the  respiratory 
quotient ;  dextrose  exerts  a  sparing  effect  on  the 
protein  metabolism,  as  indicated  by  a  decreased  ex¬ 
cretion  of  nitrogen,  in  phloridzin  diabetes ;  this  sparing 
effect  is  enhanced  by  simultaneous  administration  of 
insulin.  C.  R.  Harington. 

Insulin  and  phloridzin  diabetes.  II.  T.  P. 
Nash,  jun.  (J.  Biol.  Chem.,  1925,  66,  869—900).— 
Administration  of  dextrose  to  completely  phloridzin¬ 
ised  dogs  led  to  a  decrease,  both  in  the  blood  and 
urine,  of  total  non-protein  nitrogen,  inorganic  phos¬ 
phates,  and  ketones;  creatinine  was  little  altered. 
The  general  condition  of  the  animals  improved. 
Comparison  of  the  above  results  with  those  obtained 
when  insulin  was  administered  simultaneously  with 
the  dextrose  shows  no  constant  difference,  but  whereas 
the  recovery  of  dextrose  from  the  urine,  when  ad¬ 
ministered  alone,  amounted  to  more  than  90%,  it 
was  reduced  to  an  average  of  72-5%  in  those  experi¬ 


ments  in  which  insulin  also  was  given.  This  reduction 
in  the  output  of  dextrose,  under  the  influence  of 
insulin,  was  associated  with  an  increased  storage  of 
glycogen.  The  urinary  nitrogen  excretion  was  also 
reduced  30 — 65%.  C.  R.  Harington. 

Relation  of  secretin  formation  to  the  entrance 
of  acid  chyme  into  the  small  intestine — pro¬ 
perties  of  secretin.  J.  Mellanby  and  A.  St.  G. 
Huggett  (J.  Physiol.,  1926,  61,  122 — 130). — Secretin 
exists  preformed  in  the  mucosa  of  the  small  intestine. 
There  is  no  evidence  that  it  originates  from  a  pre¬ 
cursor  under  the  influence  of  the  gastric  hydrochloric 
acid.  Secretin  is  soluble  in  water,  dilute  alkali  and 
acid,  and  75%  alcohol  or  acetone.  It  is  destroyed 
by  proteolytic  enzymes,  but  not  by  heat  (100°)  or 
nitrous  acid.  It  is  precipitated  by  saturation  with 
ammonium  sulphate,  but  not  by  half  saturation. 
Secretin  possesses  the  properties  of  a  secondary 
albumose.  R.  K.  Cannan. 

Increased  urinary  lactic  acid  in  avitaminosis 
and  the  influence  of  insulin  on  this  increased 
output.  L.  Rosenwald  (Biochem.  Z.,  1926,  168, 
324 — 334). — In  avitaminosis  in  dogs  there  is  a  rela¬ 
tively  increased  excretion  of  lactic  acid  which  is  only 
a  part  of  the  increased  incompletely  oxidised  carbon 
of  the  urine.  Insulin  decreases  the  output  of  lactic 
acid,  but  this  soon  rises  again.  In  avitaminosis,  the 
oxidative  phase  of  carbohydrate  metabolism  is  mainly 
affected.  H.  I.  Coombs. 

Sources  of  error  in  the  technique  employed 
for  the  biological  assay  of  fat-soluble  vitamins. 
H.  Chick  (Biochem.  J.,  1926,  20,  119 — 130). — An 
important  source  of  error  in  the  biological  method  of 
estimating  the  fat-soluble  vitamins-H  and  -D  consists 
in  the  variation  in  the  reserves  of  these  two  vitamins 
which  may  be  present  in  the  young  rats  employed. 
These  reserves  depend  on  the  diet  on  which  the 
young  rats  are  reared.  Usually  the  reserve  of 
vitamin-Z)  is  low  in  comparison  with  that  of  vitamin- 
A.  Great  irregularities  are  avoided  if  materials  rich 
in  vitamin-L,  such  as  egg-yolk,  cod-liver  oil,  summer 
“  pasture-fed  ”  cow’s  milk,  are  used  sparingly  in  the 
diet  of  the  breeding  rats.  The  degree  of  illumination 
to  which  test  rats  are  usually  submitted  in  the  animal 
house  is  of  slight  importance.  Results  previously 
obtained  concerning  the  presence  of  vitamin-/!  are 
discussed  in  the  light  of  the  latest  conception  of  the 
antirachitic  vitamin-Z).  S.  S.  Zilva. 

Maintenance  of  a  standardised  breed  of  young 
rats  for  work  on  fat-soluble  vitamins.  II.  H. 
Smith  and  H.  Chick  (Biochem.  J.,  1926,  20,  131 — 
136). — A  description  of  the  diet  and  general  manage¬ 
ment  for  breeding  rats  for  nutritional  work  on  fat- 
soluble  vitamins.  The  use  of  dried  milk  prepared 
from  the  winter  milk  supply  is  advocated  (see  pre¬ 
ceding  abstract).  S.  S.  Zilva. 

Effect  of  deficiency  of  vitamin -A  on  nitrogenous 
metabolism.  A.  F.  Morgan  and  D.  F.  Osburn 
(J.  Biol.  Chem.,  1925,  66,  573 — 594). — In  young  rats 
on  a  normal  diet,  the  proportion  of  the  urinary 
nitrogen  in  the  form  of  allantoin  is  lowest  when 
growth  is  most  rapid;  in  rats  on  a  diet  deficient  in 
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vitamin-H,  on  the  other  hand,  the  lowest  excretion 
of  allantoin  is  observed  during  the  periods  of  most 
rapid  loss  of  weight.  The  uric  acid  excretion  is  in 
all  cases  inversely  proportional  to  that  of  allantoin. 
The  relationships  in  adult  rats  are  similar  to  those 
observed  in  young  rats  on  a  complete  diet.  The 
results  are  explained  on  the  hypothesis  that  deficiency 
of  vitamin-/!  causes  impairment  of  the  normal 
capacity  of  the  organism  to  synthesise  purines  from 
non-purine  precursors,  with  the  result  that,  in  animals 
suffering  from  such  a  deficiency,  some  substances, 
which  are  normally  excreted  as  allantoin,  are  utilised 
in  the  body  for  re-synthesis  of  purines;  the  uric 
acid  is  thought  to  represent  the  ultimate  oxidation 
product  of  these  purine  fragments  which  cannot  be 
so  re-synthesised.  C.  It.  Harington. 

jB-Avitaminosis,  glycsemia,  and  glycogen 
reserves.  L.  Randoin  and  E.  Lelesz  (Bull.  Soc. 
Chim.  biol.,  1926,  8,  15— 29).— See  A.,  1925,  i,  751. 

Vitamin-jB  of  lemon  rind.  S.  G.  Willimott 
(Bioehem.  J.,  1926, 20,  31 — 36). — Vitamin-!?  is  present 
in  appreciable  amounts  in  the  rind  of  the  fresh  lemon. 

S.  S.  Zilva. 

Use  of  colloidal  ferric  hydroxide  sol  for 
adsorbing  the  vitamins-#  and  -D.  It.  Zajdel 
and  C.  Funk  (Bioehem.  J.,  1926,  20,  26 — 30). — Un¬ 
trustworthy  results  were  obtained  in  preparing  the 
yeast  growth-promoting  vitamin  by  Eddy,  Kerr,  and 
Williams’  adsorption  method  (A.,  1925,  i,  342).  This 
method  also  gave  negative  and  inconsistent  results 
in  the  preparation  of  vitamin-!?.  The  degree  of 
adsorption  probably  depends  on  the  presence  of  casual 
impurities  in  the  extracts.  S.  S.  Zilva. 

Water-soluble  vitamin  content  of  the  velvet 
bean.  W.  D.  Salmon  and  E.  R.  Miller  (J.  Agric. 
Res.,  1925,  31,  793 — 799). — Pigeons  on  a  diet  of 
polished  rice  were  protected  against  polyneuritis  by 
the  addition  of  2  g.  of  velvet  beans  per  day.  Pigeons 
suffering  from  polyneuritis  recovered  on  receiving 
raw  velvet  beans  or  alcoholic  or  acetic  acid  extracts. 
Alcohol-extracted  beans  had  no  protective  action. 
Rats  thrived  on  a  ration  containing  velvet  beans  as 
the  sole  source  of  vitamin-!),  provided  the  beans  did 
not  constitute  more  than  about  20%  of  the  diet. 

0.  T.  Gimingham. 

Nutritional  requirement  of  the  chicken.  VI. 
Vitamin-C.  E.  B.  Hart,  H.  Steenbock,  S.  Lepkov- 
sky,  and  J.  G.  Halpin  (J.  Biol.  Chem.,  1925,  66, 
813 — 818). — Not  only  did  chickens  fed  on  a  diet  free 
from  vitamin-C  not  develop  scurvy,  but  their  livers 
contained  sufficient  vitamin-C  to  cure  guinea-pigs 
suffering  from  scurvy  when  administered  in  a  daily 
dose  of  3  g.  C.  R.  Harington. 

Effect  of  orange  juice  on  calcium,  phosphorus, 
magnesium,  and  nitrogen  retention,  and  on 
urinary  organic  acids  of  growing  children. 
M.  S.  Chaney  and  K,  Blunt  (J.  Biol.  Chem.,  1925, 
66,  829 — 845). — The  addition  of  600 — 700  c.c.  of 
orange  juice  per  diem  to  a  constant  basal  diet  caused, 
in  growing  children,  a  considerable  increase  in  the 
retention  of  calcium  and  phosphorus,  a  smaller 
increase  in  the  retention  of  magnesium  and  nitrogen, 


and  a  gain  in  weight.  The  organic  acids  of  the  urine 
showed  an  increase  equivalent  to  about  7%  of  the 
citric  acid  of  the  orange  juice.  C.  R.  Harington. 

Antirachitic  substances.  II.  Action  of  »-butyl 
nitrite  on  activated  cholesterol  and  vitamin-#. 
C.  E.  Bills  (J.  Biol.  Chem.,  1925,  66,  451—457).— 
Natural  cod-liver  oil  and  a  solution  of  irradiated 
cholesterol  in  cod-liver  oil  were  both  rendered  physio¬ 
logically  inactive  by  prolonged  keeping  in  the  cold 
or  by  heating  in  the  boiling  water-bath  for  1  hr.  in 
presence  of  n-butyl  nitrite.  C.  R.  Harington. 

Fat-soluble  vitamin.  XXVI.  Effect  of  irradi¬ 
ation  on  antirachitic  properties  of  milk.  H. 
Steenbock,  E.  B.  Hart,  C.  A.  Hoppert,  and  A. 
Black  (J.  Biol.  Chem.,  1925,  66,  441 — 449). — The 
antirachitic  properties  of  cow’s  and  goat’s  milk  were 
increased  8-  to  10-fold  by  irradiation  of  the  milk 
with  ultra-violet  light,  and  to  a  somewhat  less  extent 
by  irradiation  of  the  whole  animals. 

C.  R.  Harington. 

Vitamins.  XI.  Inorganic  blood  phosphorus 
and  bone  ash  in  rats  on  normal,  rachitic,  and 
irradiated  rachitic  diets.  R.  A.  Dutcher,  M. 
Creighton,  and  H.  A.  Rothrock  (J.  Biol.  Chem., 
1925,  66,  401 — 407). — A  marked  fall  in  the  inorganic 
phosphorus  of  the  blood  and  in  the  percentage  of 
ash  in  the  bones  was  observed  in  rats  which  were 
kept  on  a  diet  lacking  the  antirachitic  factor ;  irradi¬ 
ation  of  the  diet  partly  abolished  this  effect,  but  a 
slight  fall  in  both  blood  phosphorus  and  bone  ash 
was  still  observed  on  comparison  with  rats  kept  on 
a  complete  diet.  C.  R.  Harington. 

Antirachitic  value  of  fresh  spinach.  H. 
Chick  and  M.  H.  Roscoe  (Bioehem.  J.,  1926,  20, 
137 — 152). — The  leaves  of  spinach  are  a  rich  source 
of  vitamin- A.  When  this  vegetable  is  grown  in  the 
winter,  spring,  or  autumn  in  the  open,  it  possesses 
no  antirachitic  properties.  Slight  antirachitic 
potency  was  observed  in  spinach  grown  in  midsummer. 
Spinach  leaves  irradiated  with  ultra-violet  rays 
become  powerfully  antirachitic.  S.  S.  Zilva. 

Antirachitic  value  of  winter  spinach.  M.  A. 
Boas  (Bioehem.  J.,  1926,  20,  153— 165).— The 
addition  of  cod-liver  oil  to  the  diet  causes  an  improve¬ 
ment  in  the  general  health  of  the  rat  and  an  increase 
in  the  rate  of  growth  of  both  the  skeleton  and  the 
whole  body.  There  is  also  an  improvement  in  the 
degree  of  calcification  of  the  skeleton,  since  there  is 
a  rise  in  the  amount  of  calcium  per  unit  increase  in 
body-weight.  Fresh  leaves  of  winter-grown  spinach 
cause  an  even  greater  improvement  in  the  well¬ 
being  of  rats  and  in  the  rate  of  growth ;  the  weight 
of  the  skeleton  is  not,  however,  proportionally 
increased.  It  is  concluded  that  the  vitamin-!) 
content  of  winter  spinach  is  negligible  compared  with 
its  content  of  vitamin-H.  Of  the  total  calcium 
excretion  of  the  rat,  95 — 98%  is  found  in  the  focces. 
This  partition  is  independent  of  the  amount  of  fat- 
soluble  vitamins  in  the  diet.  The  presence  of  both 
cod-liver  oil  and  spinach  in  a  diet  deficient  in  fat- 
soluble  vitamins  causes  an  increase  in  the  amount 
of  phosphorus  excreted  in  the  urine  at  the  expense 
of  that  excreted  in  the  fseces.  S.  S.  Zilva. 


438 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Antagonistic  action  of  alkaline-earth  ions  on 
plant  plasma.  VII.  H.  Kaho  (Biochem.  Z., 
1926,  167,  25—37;  cf.  A.,  1925,  i,  217).— The 
alkaline-earth  salts,  acting  in  concentrations  and 
for  a  length  of  time  sufficient  to  coagulate  the  plasma 
proteins,  show  a  similar  anion  effect  to  that  of  the 
alkali  salts.  The  order  of  permeability  and  coagulant 
action  of  the  cations  is  Mg>Ba>Sr>Ca,  and  of  the 
anions  CNS  >  Br  >  N03  >  0  Ac  >  Cl  >  S04  (the  last 
in  the  case  of  magnesium  only).  The  action  of  the 
alkaline-earth  salts  in  neutralising  the  toxic  action 
of  the  alkali  salts  depends  on  their  inhibition  of  the 
abnormal  penetrating  power  of  the  latter,  and  is 
inversely  proportional  to  their  own  penetrating  power. 
The  order  of  the  eSect  of  the  ions  is  therefore  the 
reverse  of  the  above  series.  E.  C.  Smith. 

Effect  of  temperature  on  the  coagulating 
action  of  alkali  salts  on  plant  plasma.  H. 
Kaho  (Biochem.  Z.,  1926,  167,  1S2 — 194 ;  cf.  pro¬ 
ceeding  abstract).- — Salts  which  penetrate  with 
difficulty  (chloride,  acetate,  sulphate,  citrate,  tartrate, 
and  nitrate  of  potassium  and  sodium)  become  de- 
creasingly  effective  with  fall  of  temperature  from 
36°  to  0°.  The  relatively  more  penetrating  salts 
(thiocyanate,  iodide,  bromide,  and  nitrate)  have  a 
minimum  effect  at  9 — 13°,  increasing  with  rise  or 
fall  of  temperature.  Since  different  types  of  cell 
differ  in  their  permeability  to  certain  salts,  e.g., 
chlorides  and  nitrates,  the  latter  may  fall  into  either 
of  the  above  groups,  according  to  the  substrate  used. 

E.  C.  Smith. 

Formation  of  carbamide  and  a  substance 
giving  the  same  colour  reaction  as  formaldehyde 
with  phenylhydrazine,  by  heating  plant  juices. 
R.  Fosse  (Compt.  rend.,  1926,  182,  175—177;  cf. 
A.,  1925,  ii,  162). — Fresh  juices  extracted  by  pressure 
from  green  leaves  etc.  do  not  give  a  colour  reaction 
with  phenylhydrazine  and  ferricyanide,  and  do  not 
contain  appreciable  amounts  of  carbamide,  but  after 
warming  for  a  short  time  the  colour  reaction  produced 
by  formaldehyde  or  glyoxylic  acid  is  shown,  and 
considerable  amounts  of  carbamide  are  found.  It 
is  suggested  that  hydrolysis  of  a  ureide  accounts 
for  these  results.  L.  F.  Hewitt. 

Manganese  and  plant  growth.  J.  S.  McHargue 
(Lid.  Eng.  Chem.,  1926,  18,  172 — 175). — Manganese 
was  found  to  be  indispensable  for  plant  growth,  and 
is  particularly  concerned  in  the  synthesis  of  chloro¬ 
phyll;  the  chlorotic  leaves  of  plants  deprived  of 
manganese  had  a  smaller  content  of  starch  and  sugar 
than  normal,  and  in  such  plants  growth  soon  ceased 
altogether.  The  cultures  were  made  in  purified 
quartz  sand  in  acid-proof  stoneware  jars.  A  con¬ 
siderable  time  (about  6  weeks)  must  be  allowed  to 
elapse  for  the  exhaustion  of  the  manganese,  which 
in  the  case  of  mature  seeds  is  localised  in  the  pericarp 
and  germ.  D.  G.  Hewee. 

Physical  and  chemical  factors  in  the  growth 
of  asparagus.  E.  B.  Working  (Univ.  Arizona 
Agric.  Exp.  Sta.  Tech.  Bull.,  1925,  5,  1—124).— 
The  rate  of  growth  increases  with  rise  of  temperature ; 
an  improvement  in  the  salt  balance  of  the  soil  induces 
more  rapid  growth  at  the  same  temperatures,  the 


result  being  obtained  by  the  addition  of  sodium  salts 
in  medium  or  low  concentration.  The  amino-acids 
present  in  the  young  stalk  are  favourable  to  high 
imbibitional  swelling  of  a  protoplasm  containing  a 
high  percentage  of  pentosan. 

Chemical  Abstracts. 

Influence  of  alcohol  on  the  growth  of  seedlings. 
R.  Pearl  and  A.  Allen  (J.  Gen.  Physiol.,  1926,  8, 
215 — 231). — Soaking  the  dry  seeds  of  the  cantaloupe 
(Oucumis  mdo)  for  3  hrs.  in  solutions  of  ethyl  alcohol 
(2 — 16%  by  volume)  causes  a  decrease  in  the  number 
of  seeds  which  germinate  as  compared  with  seeds 
soaked  in  distilled  water.  If  the  germinated  seeds 
are  grown  in  distilled  water  in  the  dark,  the  total 
growth  is  9 — 35%  greater  in  the  case  of  the  alcohol- 
soaked  than  in  the  water-soaked  seeds.  This  is  not  an 
osmosis  effect,  since  soaking  the  dry  seeds  in  dextrose 
solutions  isotonic  with  the  alcohol  solutions  causes 
no  such  increased  growth.  It  is,  perhaps,  due  to  an 
elimination  by  the  alcohol  of  the  constitutionally 
weak  and  defective  seeds.  C.  P.  Stewart. 

Influence  of  light  and  temperature  on  the 
germination  of  seeds  in  the  absence  of  calcium. 
R.  Cerighelli  (Compt.  rend.,  1926,  182,  483 — 485; 
cf.  this  vol.,  99). — Light  appears  to  have  no  effect 
on  the  growth  of  the  plant,  temperature  appears  to 
have  no  effect  on  the  growth  of  the  root,  whilst  11° 
is  the  optimum  temperature  for  the  growth  of  stalk 
of  young  pea  plants  grown  in  the  absence  of  calcium 
salts.  In  every  case  growth  is  superior  in  plants 
grown  in  the  presence  of  calcium  salts. 

L.  F.  Hewitt. 

Translocation  of  food  materials  of  the  wheat 
seedling.  L.  E.  Yoctjm  (J.  Agric.  Res.,  1925,  31, 
727 — 744). — The  changes  in  composition  of  the  seeds, 
plumules,  and  roots  of  wheat  seedlings  up  to  25  days 
after  sowing  have  been  studied.  The  amount  of 
sugar  in  the  seed  increases  rapidly  during  the  first 
6  days,  and  then  decreases ;  the  seedlings  become 
dependent  on  photosynthesis  after  12  days.  Nitrogen 
moves  rapidly  from  the  seed  to  the  plumules  and  roots 
during  the  first  3  day3 ;  at  6  days,  the  whole  plant 
contains  about  the  same  percentage  as  the  original 
seed  and  after  that  the  percentage  is  always  higher. 
There'  is  a  very  rapid  intake  of  mineral  elements  by 
the  wheat  seedling ;  the  amount  present  is  increased 
as  early  as  the  third  day  and  the  maximum  ash 
content  of  plumules  and  roots  is  reached  in  12 — 15 
days.  The  concentration  of  the  cell  sap,  as  measured 
by  f.  p.  determinations,  decreases  until  the  twelfth 
day,  and  then  increases ;  this  closely  follows  the 
changes  in  water,  sugar,  and  ash  contents  of  the 
plants.  C.  T.  Gimingham. 

Acetaldehyde  fixation  in  alcoholic  ferment¬ 
ation  of  higher  plants.  J.  Bodnar,  C.  Szepessy, 
and  J.  Ferenczy  (Biochem.  Z.,  1925, 165,  16 — 22). — 
In  the  presence  of  sodium  sulphite,  the  anaerobic 
respiration  of  peas  gives  rise  to  acetaldehyde,  the 
quantity  being  greater  when  dextrose  is  present. 
Alcohol  and  carbon  dioxide  are  also  produced  in 
theoretical  proportions,  but  the  quantities  are  less 
than  in  the  absence  of  sulphite.  C.  Rimington. 
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Acetaldehyde  as  an  intermediate  product  of 
plant  respiration.  G.  Klein  and  K.  Plrschle 
(Biochem.  Z.,  1926,  168,  340— 360).— Acetaldehyde 
was  proved  to  be  present  in  strongly  respiring  organs 
(buds  and  seedlings)  and  also  in  roots  and  leaves  etc. 
of  many  different  plants.  The  acetaldehyde  was 
isolated  by  means  of  sulphite  or,  better,  by  “  di- 
medon  ”  (dimethyldihydroresorcinol)  and  was  also 
determined  in  many  cases  by  means  of  a  hydrogen 
sulphite-iodine  titration  method.  H.  I.  Coombs. 

Formaldehyde  as  an  intermediate  product  of 
carbon  dioxide  assimilation.  G.  Klein  and  0. 
Werner  (Biochem.  Z.,  1926,  168,  361 — 3S6). — 
Formaldehyde  was  isolated  from  various  plants  by 
means  of  “  dimedon  ”  (dimethyldihydroresorcinol). 
The  compound  formed  by  the  action  of  dimedon 
on  the  formaldehyde  was  obtained  in  comparatively 
good  yield  and  could  be  easily  characterised  by  means 
of  its  m.  p.  Careful  controls  were  carried  out  on  the 
chemicals  used,  plants  in  the  absence  of  light,  chloro¬ 
phyll-free  tissues,  etc. — all  with  negative  results. 
Narcosis  with  phenylurethane  completely  inhibited 
the  formation  of  formaldehyde,  as  also  did  the  presence 
of  hydrogen  cyanide.  The  absence  of  formaldehyde 
in  these  control  experiments  proves  that  the  form¬ 
aldehyde  is  an  intermediate  product  in  the  assimil¬ 
ation  of  carbon  dioxide  by  the  plant. 

H.  I.  Coombs. 

Synthesis  of  starch  in  plants  in  the  presence 
of  calcium  and  sodium  salts.  W.  S.  Iljin 
(Ecology,  1925,  6,  333—351). — When  leaves  of  plants 
are  immersed  in  dilute  solutions  of  maltose  or  dextrose 
containing  varying  amounts  of  calcium  or  sodium 
chloride,  different  concentrations  of  the  salts  are 
required  to  stop  the  formation  of  starch  in  different 
plants.  Species  growing  on  lime  endure  high  con¬ 
centrations  of  calcium  chloride,  but  show  low  tolerance 
to  sodium  chloride ;  plants  growing  on  soils  low  in 
lime  are  very  susceptible  to  calcium  chloride.  Sodium 
chloride  is  best  tolerated  by  halophytes. 

Chemical  Abstracts. 

Diurnal  quantitative  variations  in  carbo¬ 
hydrates  of  leaves  of  green  plants.  P.  P. 
Stanescu  (Compt.  rend.,  1926,  182,  154 — 156;  cf. 
A.,  1924,  i,  354). — The  various  carbohydrates  (mono-, 
di-,  and  poly-saccharides)  may  vary  independently, 
inversely,  or  in  a  parallel  manner.  In  general,  the 
disaccharides  vary  most  widely  in  amount,  the  total 
carbohydrates  decrease  in  the  evening,  and  in  many 
cases  the  monosaccharides  increase  in  quantity  during 
the  night.  In  Polyanthes  tuberosa  the  mono-  and  di- 
saccharides  show  large  variations,  the  polysaccharides 
remaining  practically  constant;  in  Medicago  sativa- 
exactly  the  reverse  is  the  case,  and  in  Acer  Ncgundo, 
Urtica  dioica,  Carpinus  Bctulus,  and  Rhus  typhina, 
the  polysaccharides  vary  slightly  and  the  other 
carbohydrates  remain  practically  constant. 

L.  F.  Hewitt. 

Effect  of  concentration  of  potassium  salts  in 
soil  media  on  the  carbohydrate  metabolism  of 
plants.  Diastatic  activity  of  the  nasturtium. 
D.  T.  Englis  and  H.  A.  Lunt  (Soil  Sci.,  1925,  20, 
459 — 463). — Additions  of  potassium  chloride  (0-2,  1, 


and  5  g.  per  4-gallon  pot)  to  nasturtium  plants  grown 
in  sand  decreased  the  diastatic  activity  of  the  leaves 
and  stems,  as  determined  by  a  modification  of  the 
method  of  Brown  and  Morris.  With  plants  grown 
in  peat,  1  g.  of  potassium  chloride  gave  the  highest 
activity  and  0-2  g.  the  lowest.  The  diastatic  activity 
appeared  to  be  correlated  rather  with  general  favour¬ 
able  growing  conditions  than  with  the  amount  of 
potassium  present.  C.  T.  Geuingham. 

Nitrogen  :  base  ratio  in  Leguminosse  and 
Graminese.  A.  Rippel  and  O.  Ludwig  (Ber. 
deut.  bot.  Ges.,  1925,  43,  537 — 543). — Broad  beans 
and  oats  were  grown  in  sand  with  and  without  addition 
of  combined  nitrogen,  and  the  plants  were  analysed 
at  the  time  of  flowering.  The  “  nitrogen  equivalent  ” 
of  the  bases  was  obtained  by  calculating  the  amount 
of  nitrogen  required  to  combine  as  nitrate  with  the 
potassium,  calcium,  and  magnesium  present,  allowance 
being  made  for  the  bases  combined  as  phosphates 
and  sulphates.  The  difference  between  the  “  nitrogen 
equivalent  ”  of  the  bases  and  the  nitrogen  found  by 
analysis  is  expressed  as  a  percentage  excess  of  nitrogen. 
With  broad  beans,  this  figure  is  much  higher  when 
combined  nitrogen  is  withheld  than  when  it  is  given ; 
it  is  still  greater  in  oats  grown  normally  with  nitrogen, 
whereas  nitrogen-starved  oats  show  a  large  excess 
of  bases.  C.  T.  Gimingham. 

Proteins.  O.  Loew  (Ber.,  1925,  58,  [13],  2805 — 
2807). — Basing  his  arguments  mainly  on  the  work  of 
E.  Schulze,  published  mainly  in  agricultural  year¬ 
books,  the  author  points  out  that  the  protein  which  is 
formed  in  the  cells  of  growing  plants  is  not  indifferent, 
like  a  reserve  protein  in  tho  seeds  or  technical 
protein,  but  is  an  extremely  labile  substance  which 
generally  is  converted  as  rapidly  as  it  is  formed  into 
nucleoproteins,  chloroplast,  and  cytoplasm.  It  is 
therefore  not  permissible  to  reach  conclusions  with 
regard  to  the  mode  of  formation  of  labile  protein  in 
plants  from  the  structure  of  the  stable  modification. 

H.  Wren. 

Variation  of  protein  content  of  maize.  IV. 

H.  B.  Arbuckle  and  O.  J.  Thies,  jun.  (J.  Elisha 
Mitchell  Sci.  Soc.,  1925,  41,  64—69;  cf.  A.,  1925,  i, 
1518). — The  protein  content  of  maize  is  affected  hy 
climate,  but  scarcely  at  all  by  the  composition  of  the 
soil.  Variation  in  different  ears  of  the  same  variety 
is  ascribed  to  variation  in  inheritance. 

Chemical  Abstracts. 

Phosphorus  metabolism  of  higher  plants. 

I.  Enzymic  conversion  of  inorganic  phos¬ 
phoric  acid  into  organic  combination.  J. 
Bodnar  (Biochem.  Z.,  1925,  165,  1—15). — Pea-meal 
contains  an  enzyme  capable  of  forming  organic  com¬ 
pounds — probably  esters — from  added  phosphoric 
acid.  It  is  inactivated  by  heat  or  methyl  alcohol. 

C.  Remington. 

Plastid  pigments.  I.  Absorption  spectra  of 
plastid  pigments  in  living  tissue.  W.  Ljubi- 
menko  (Bull.  Acad.  Sci.  Russie,  1918,  [6],  1811 — 1834 ; 
from  Chem  Zentr.,  1925,  II,  407 — 408). — The  author 
has  compared  the  absorption  spectra  of  living  leaves 
of  fifty  species  of  plants  with  the  absorption  spectra 
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of  a-  and  (3-chlorophyll  in  ethereal  solution.  Vari¬ 
ations  occur  in  that  the  red  half,  and  occasionally  the 
whole  of  the  spectrum,  is  displaced  either  towards 
the  red  or  the  violet,  the  intervals  between  the  bands 
remaining  unchanged.  Numbering  the  absorption 
bands  from  the  red  end  of  the  spectrum,  the  intensity 
decreases  in  the  order  I=X>  VII>III>IV>  VI. 
The  other  bands  are  still  weaker.  Band  V  of  (3-chloro¬ 
phyll  and  band  IX  of  both  a-  and  (3-chlorophyll  were 
not  found.  Data  are  given  for  the  wave-lengths 
of  the  different  bands.  G.  W.  Robinson. 

Influence  of  formaldehyde  on  the  alkaloid 
synthesis  of  Lupimts  Inteus,  L.  T.  Sabalitschka 
and  C.  Jun GERMANS  (Biochem.  Z.,  1926,  168,  387 — 
397). — When  lupin  seeds  were  allowed  to  germinate 
in  an  atmosphere  containing  formaldehyde,  the  alkaloid 
content  of  all  parts  of  the  seedlings  (14  days)  was 
lower  than  in  the  absence  of  formaldehyde.  Seedlings 
3  weeks  old  which  were  grown  in  an  atmosphere  con¬ 
taining  formaldehyde  for  1  week  had  an  alkaloid 
content  very  close  to  that  of  similar  normal  seedlings 
(cf.  this  vol.,  99,  20S).  H.  I.  Coombs. 

Absolute  and  percentage  alkaloid  content  of 
single  parts  of  the  seedling  and  young  plant  in 
Strychnos  mix  vomica,  L.,  during  germination. 
T.  Sabalitschka  and  C.  Jungermann  (Biochem.  Z,, 
1926,  167,  479 — 490).— Both  the  absolute  amount 
and  the  percentage  of  alkaloid  decrease  during 
germination  up  to  the  47th  day,  but  both  increase 
from  the  47th  to  the  121st  day.  Decomposition  or 
utilisation  of  alkaloid  in  the  early  stage,  and  synthesis 
of  alkaloid  in  the  later  stage,  preponderate,  the 
nitrogen  for  the  synthesis  being  derived  from  the 
reserve  protein  of  the  seed.  A  series  of  curves 
indicates  the  variations  in  alkaloid  content  of  the 
stems,  roots,  and  leaves  individually. 

P.  W.  Clutterbuck. 

Reproductive  organs  of  plants.  Chemical 
composition  of  spores  of  Aspidium  fllix-mas 
(male  fern).  A.  Kiesel  (Z.  physiol.  Chem.,  1925, 
149,  231 — 258). — The  dry  substance  of  the  spores 
contains  17 — 25%  of  oil  containing  lecithin,  cholesterol, 
and  a  hydroxyphytosterol.  The  saponifiable  portion 
yields  formic,  acetic,  oleic,  linoleic,  cerotic,  palmitic, 
and  hydroxy-fatty  acids.  Cerotic  acid  is  also  found 
in  relatively  large  amount  in  the  first  ether  extract 
of  the  spores.  The  amount  of  glycerol  found  corre¬ 
sponds  with  44%  only  of  the  fatty  acids,  which  are 
probably  also  combined  with  sterols  before  saponi¬ 
fication.  Free  choline  occurs  in  the  spores  in  traces. 
Sucrose  is  present  to  some  2%.  About  9%  of  their 
dry  weight  is  protein;  by  acid  hydrolysis  of  the 
protein-containing  residue  remaining  after  ether  and 
alcohol  extraction  of  the  spores,  a  mixture  of  amino - 
and  other  acids  is  obtained  from  which  leucine, 
tyrosine,  and  azelaic  acid  have  been  isolated,  and 
which  contains  also  alanine,  aminovaleric  acid,  and 
Z-proline,  but  no  basic  amino-acids.  H.  D.  Kay. 

Glucosides  in  plants  hydrolysable  by  rhamno- 
diastase.  M.  Bridel  and  C.  Charaux  (Bull.  Soc. 
Chim.  biol.,  1926,  8,  40- — 49). — See  this  vol.,  201. 


Application  of  rliamnodiastase  to  study  of 
fresh  roots  of  Polygonum  cuspidatum,  Sieb.  and 
Zucc.  A  new  glucoside,  polydatoside.  M. 
Bridel  and  C.  Beguxk  (Compt.  rend.,  1926,  182, 
157 — 158;  cf.  this  vol.,  201). — When  invertase  is 
allowed  to  act  on  an  extract  of  100  g.  of  the  cortex  of 
fresh  roots  of  Polygonum  cuspidatum,  Sieb.  and  Zucc., 
the  rotation  increases  by  +1-33°,  and  reducing  sugar 
corresponding  with  0-83  g.  of  dextrose  is  produced. 
When  rhamnodiastase  is  allowed  to  act  on  the  same 
fresh  extract  the  rotation  decreases  by  —0-22°,  and 
reducing  sugar  corresponding  with  0-086  g.  of  dextrose 
is  formed.  The  new  glucoside,  piolydatoside,  indicated 
by  the  preceding  results,  is  extracted  from  the  cortex 
by  alcohol  and  purified  by  crystallisation  from  a 
mixture  of  acetone  and  ether.  The  glucoside  has 
m.  p.  153 — 154°,  contains  11-4%  of  water,  has  [a]D 
—57-9°  (in  ethyl-alcoholic  solution),  and  on  hydrolysis 
by  sulphuric  acid  yields  42-2%  of  dextrose  (calculated 
on  the  anhydrous  glucoside),  and  polydatogenol,  sub¬ 
liming  without  melting  at  245 — 250°,  slowly  assuming 
a  red  tint  on  treatment  with  ammonia. 

L.  F.  Hewitt. 

Chlorocodon  Whiteii  :  its  constituents  and 
their  pharmacological  actions.  W.  J.  Billing 
(J.  Pharm.  E xp.  Ther.,  1926,  26,  397— 411).— The 
following  constituents  have  been  extracted  from  the 
roots  of  Chlorocodon  Whiteii :  a  yellow,  volatile  oil 
with  a  strong  coumarin-like  odour  (1-2%);  a  brown, 
non-volatile  solid,  m.  p.  48 — 50°  (indefinite)  (2-8%) ; 
a  resin  (0-7%);  a  glucoside  (0-045%);  impure 
dextrose  (20%).  The  pharmacological  actions  of 
the  volatile  oil,  of  the  solid  m.  p.  48 — 50°,  and  of  the 
glucoside  are  described  (see  Goukling  and  Pelly,  Proc. 
Chem.  Soc.,  1908,  62;  1911,  235). 

W.  O.  Kermack. 

Calcium  oxalate  monohydate  and  trihydrate 
in  plants.  A.  Frey  (Vrtljschr.  naturf.  Ges.  Zurich, 
1925,  70,  1 — 65;  from  Chem.  Zentr.,  1925,  II,  1366 — 
1367). — The  occurrence  of  a  metastable  calcium 
oxalate  trihydrate  and  a  stable  monohydrate  is 
considered  on  the  basis  of  the  phase  rule  and  chemical 
and  physical  investigations.  In  plants,  both  mono¬ 
hydrate  and  trihydrate  occur  at  different  temper¬ 
atures,  and  the  system  must  therefore  have  one  degree 
of  freedom.  This  is  attained  by  the  disappearance 
of  the  metastable  trihydrate.  The  other  constituents 
occurring  in  plants,  with  the  exception  of  acids, 
have  no  effect  on  the  system.  The  equilibria  are, 
however,  affected  by  the  partial  pressure  of  water 
vapour.  Calcium  oxalate  trihydrate  is  metastable 
above  0°,  i.e.,  over  the  whole  physiological  range  of 
temperature,  and  has  the  tendency  to  form  the  mono¬ 
hydrate.  The  transformation  is  monotropic,  and 
takes  place  in  osmotically  dilute,  although,  with  refer¬ 
ence  to  calcium  oxalate,  supersaturated  solutions. 
The  solubility  of  the  trihydrate  is  increased  by 
hydrogen  ions  or  oxalate  ions,  and  decreased  by 
addition  of  calcium  ions  or  increase  of  viscosity. 
From  an  examination  of  a  number  of  plants  it  is 
concluded  that  the  trihydrate  occurs  where  the  sap 
has  a  low  osmotic  pressure,  whilst  the  monohydrate 
occurs  with  saps  of  high  osmotic  pressure.  In  cells 
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containing  the  trihydrate,  calcium  ions  and  plant 
mucilages  are  found.  The  various  theories  relating 
to  the  occurrence  of  these  hydrates  in  plants  are 
discussed.  The  excretory  function  is  secondary 
in  the  formation  of  calcium  oxalate  crystals  in  plants. 

G.  W.  Robinson. 

Mineral  content  of  pasture  grass  and  its 
effect  on  herbivora.  W.  Elliot,  J.  B.  Orr,  and 
T.  B.  Wood.  I.  General  report.  W.  Elliot. 

II.  Effect  of  addition  of  mineral  salts  to  the 
ration  of  sheep.  W.  Elliot  and  A.  Crichton. 

III.  Analyses  of  samples  of  pastures  from 
various  areas  of  the  British  Isles.  W.  Godden. 

IV.  Seasonal  variations  in  the  mineral  content 
of  pastures.  E.  M.  Cruickshank.  V.  Effect 
of  fertilisers  on  the  mineral  content  of  soils. 
W.  Godden.— See  B.,  1926,  251. 

Sulphate  content  of  the  leaf-tissue  fluids  of 
Egyptian  and  Upland  cotton.  J.  A.  Harris, 
C.  T.  Hoffman,  and  W.  E.  Hoffman  (J.  Agric.  Res., 

1925,  31,  653 — 661). — The  sulphate  content  of  the 

leaf-tissue  fluid  of  Upland  cotton  (Meade  and  Lone 
Star  varieties)  is  significantly  greater  than  that  of 
Egyptian  cotton  (Pima).  W.  0.  Kermack. 

Nitrogenous  components  of  yeast  nucleic 
acid.  P.  A.  Levene  (J.  Biol.  Chem.,  1926,  67, 
325—327). — Cytidinephosphorie  acid  was  recovered 
unchanged  after  heating  for  2  hrs.  at  100°,  and  after 
dissolving  in  5%  ammonia  and  re-precipitation  with 
acetic  acid;  this  leads  the  author  to  criticise  the 
view  of  Jones  and  Perkins  (A.,  1925,  i,  487)  regarding 
the  ease  of  de-amination  of  cytosine. 

C.  R.  Harington. 

Leaf-cell  cytoplasm.  I.  Soluble  proteins. 
A.  C.  Chibnall  and  C.  E.  Grover  (Biochem.  J., 

1926,  20,  108— 118).— “  Soluble  ”  proteins,  i.e., 

proteins  which  are  uncombined  and  pass  readily  into 
solution  when  the  cytoplasm  is  extracted  with  water, 
were  prepared  from  the  leaves  of  eleven  herbaceous 
plants  and  one  ligneous  plant.  They  possess  the 
properties  of  glutelins.  They  have  an  isoelectric 
range  from  pa  4-0  to  5-0,  in  which  their  solubility 
is  at  a  minimum.  Below  4-0,  they  are  slowly 
soluble,  the  solubility  increasing  with  decrease  of 
jja  to  2-5,  beyond  which  they  are  again  precipitated. 
In  such  an  acid  solution  the  proteins  are  sensitive 
to  the  presence  of  salts,  but  not  all  to  the  same  degree. 
Above  pu  5-0,  they  become  increasingly  soluble  with 
increase  of  and  can  be  precipitated  from  solution  by 
salts  usually  employed  in  the  precipitation  of  proteins. 
The  leaf-cell  sap  was  in  all  cases  alkaline  in  respect  to 
the  above  isoelectric  range,  so  that  the  proteins  were 
present  in  the  cytolysed  cells  as  anions.  “  Soluble  ” 
protein  could  not  be  prepared  from  the  leaves  of 
herbaceous  plants  having  a  leaf-cell  sap  which  was 
not  alkaline  with  respect  to  the  isoelectric  point  of 
these  proteins.  S.  S.  Zilva. 

Alcohol-soluble  protein  from  polished  rice. 
W.  F.  Hoffjian  (J.  Biol.  Chem.,  1925,  66,  501 — 
504). — By  extraction  with  hot  70%  alcohol  there 


was  obtained  from  polished  rice  042%  of  a  protein 
of  the  elementary  composition  C  55-92,  H  6-49, 
N  16-22,  S  1-14%;  it  approximated  in  composition, 
therefore,  to  the  alcohol-soluble  proteins  of  the  maize 
family.  The  nitrogen  distribution  of  the  protein 
from  rice  differs  from  that  of  other  typical  proteins 
of  this  class  in  that  the  ammonia  nitrogen  is  much 
less,  and  the  arginine  nitrogen  greater  in  amount. 

C.  R.  Harington. 

Constitution  of  the  dihydroxyquinolinecarb- 
oxylic  acid  from  the  hydrolysis  of  rice  husks. 
II.  Y.  Sahashi  (Biochem.  Z.,  1926,-168,  69 — 72). — 
The  acid  (cf.  A.,  1925,  i,  1520)  is  concluded  to  be 
2  :  6-dihydroxyquinoline-4-carboxylic  acid,  which 
passes  readily  into  the  isomeric  o-iminoquinone. 
Methylation  gave  a  dimethyl  derivative  containing 
one  methoxyl  and  one  A- methyl  group.  This  is 
oxidised  to  methoxy-A-methylisatin.  Concentrated 
nitric  acid  gave  3-nitro-2-hydroxypyridine-4  :  5  :  6-tri- 
carboxylic  acid.  Acetylation  introduced  two  acetyl 
groups,  whilst  benzoylation  gave  a  monobenzoyl 
derivative  corresponding  with  the  tautomeric  form. 

R.  K.  Cannan. 

Pectins  of  the  sugar-beet.  F.  Ehrlich  and 
R.  von  Sommerfeld  (Biochem.  Z.,  1926,  168,  263 — 
323). — Beet  parings  from  the  sugar  factory  were 
washed  many  times  with  water  at  55 — 60°  to  remove 
any  remaining  sugar.  At  this  temperature,  the 
pectin  did  not  go  into  solution,  but  at  80°  or  above 
the  pectin  was  converted  into  soluble  hydropectin 
and  yields  of  25 — 30%  were  obtained.  By  treat¬ 
ment  with  70%  alcohol,  a  soluble  fraction — araban 
(25 — 35%) — and  an  insoluble  fraction — calcium  and 
magnesium  pectatcs  (65 — 75%) — were  obtained. 
Araban  is  a  mixture  of  different  anhydrides  of 
arabinose  and  when  hydrolysed  with  dilute  sulphuric 
acid  a  yield  of  90%  of  pure,  crystalline  arabinose 
could  be  obtained,  but  no  other  carbohydrate.  The 
purest  samples  of  araban  gave  analyses  which  corre¬ 
sponded  with  the  formula  2CsH10O6  —  H20  or 
3C5H10O6  —  2H,0.  The  calcium  and  magnesium 
pectates  gave  an  ash  of  mixed  carbonates  of  5-7%, 
of  which  40%  w-as  calcium  and  60%  magnesium. 
The  free  acid  w-as  obtained  from  the  mixture  of  salts, 
by  treatment  with  hydrochloric  acid,  as  a  snow-white 
powder  and  was  found  to  be  a  comparatively  strong 
acid.  By  careful  hydrolysis  digalacturonic  acid 
a,  C12H16012,H20,  and  digalacturonic  acid  b, 
C12H16012,  were  obtained  (cf.  A.,  1917,  i,  321). 
By  hydrolysis  and  other  methods,  pectic  acid  w-as 
found  to  contain  galacturonic  acid,  galactose, 
arabinose,  and  also  acetyl  and  methoxyl  groups. 
Analyses  for  these  substances,  elementary  analyses, 
and  a  mol.  vt.  determination  agreed  w-cll  with  a 
formula  4  mols.  galacturonic  acid+2  mols.  methyl 
alcohol +3  mols.  acetic  acid+1  mol.  arabinose + 
1  mol.  galactose— 10  mols.  water =C43H92037  for 
pectic  acid.  H.  I.  Coombs. 

Action  of  mercury  compounds  on  rust  spores 
of  wheat.  J.  Bodnar  and  A.  Ter£:nyi  (Chern.- 
Ztg.,  1926,  50,  109 — 110). — The  amount  cf  mercury 
adsorbed  by  the  spores  from  solutions  of  salts  was 
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greatest  in  the  case  of  mercuric  acetate;  none  was 
adsorbed  from  mercuric  cyanide.  The  course  of 
germination  in  calcium  nitrate  solution  and  in  soil 
was  followed  in  each  case.  Spores  treated  with 
mercuric  chloride  or  bromide  do  not  afterwards 
germinate,  but  those  treated  with  a  salt  which  dis¬ 
sociates  readily  in  water  germinate  late.  Mercury  is 
less  active  than  copper  in  killing  the  spores. 

S.  I.  Levy. 

Micro-determination  of  the  hydrogen-ion  con¬ 
centration  of  capillary  blood.  C.  J.  Martix  and 
E.  H.  Lepfer  (Biochem.  J.,  1920,  20,  37—44).— 
A  drop  of  blood  is  introduced  into  a  tube  of  2-5  mm. 
internal  bore  and  about  7-5  cm.  long,  containing 
saline  and  phenol-red.  After  sealing  both  ends  and 
mixing  the  contents,  the  tube  is  centrifuged  to  separ¬ 
ate  the  corpuscles  and  the  colour  of  the  mixture  of 
saline  and  plasma  is  compared  with  that  of  phosphate 
standards.  The  error  of  this  method  is  ±0-03  pH 
unit.  The  correction  necessary  to  convert  the  pn  at 
the  ordinary  temperature  to  that  of  the  blood  is 
discussed.  S.  S.  Zilva. 

Discrepancy  between  electrometric  and  colori¬ 
metric  determinations  of  c,t  according  to  the 
salt-content  of  the  solution.  E.  H.  Lepper  and 
C.  J.  Martih  (Biochem.  J.,  1926,  20,  45 — 5S). — 
Comparative  pH  determinations  by  the  electrometric 
and  colorimetric  methods  were  carried  out  on  varying 
mixtures  of  phosphates  and  on  sodium  hydrogen 
carbonate  with  and  without  the  addition  of  varying 
concentrations  of  sodium  chloride,  phenol-red  being 
used  as  indicator.  Coincidence  was  obtained  only 
when  the  concentration  of  the  sodium  was  the  same 
as  that  of  the  phosphate  solutions  used  for  colori¬ 
metric  comparisons.  Serum  diluted  to  1  in  30  with 
0-85%  sodium  chloride  contains  approximately  the 
same  concentration  of  sodium  ions  as  the  standard 
phosphate  solution,  which  explains  why  the  colori¬ 
metric  and  electrometric  results  obtained  by  various 
workers  under  these  conditions  are  identical. 

S.  S.  Zilva. 

Titrimetric  double  hydrogen  or  quinhydrone 
electrode  systems  for  determination  of  pa : 
applications  to  urine  and  blood.  G.  H.  Meeker 
and  B.  L.  Oser  (J.  Biol.  Chem.,  1926,  67,  307 — 
317). — The  use  of  the  potentiometer  and  standard 
cell  in  the  electrometric  determination  of  pR  is 
avoided  by  tho  employment  of  two  half-cells,  one 
containing  the  fluid  under  investigation  and  the  other 
a  known  buffer  solution ;  the  latter  is  titrated  with  a 
second  known  buffer  solution  until  the  potential  in 
it  balances  that  in  the  unknown  cell,  of  which  tho 
pa  can  then  be  calculated  from  that  of  the  final 
buffer  mixture.  The  method  has  been  applied  to 
hydrogen  and  quinhydrone  electrodes ;  with  the 
latter,  satisfactory  determinations  have  been  made 
of  the  pR  of  urine  and  blood,  in  both  cases  after 
dilution.  C.  R.  IIaringtox. 

Colorimetric  determination  of  pa  of  cerebro¬ 
spinal  fluid.  I.  McQuarrie  and  A.  T.  Shohl 
(J.  Biol.  Chem.,  1925,  66,  367 — 374). — The  importance 


is  emphasised  of  avoiding  changes  in  the  tension  of 
carbon  dioxide  when  investigating  the  pR  of  cerebro¬ 
spinal  fluid ;  determinations  by  the  method  of 
Hastings  and  Sendroy  (A.,  1924,  ii,  869),  with  special 
precautions  to  avoid  this  error,  show  that  the  pa  of 
the  cerebrospinal  fluid  and  of  the  blood-serum  is 
normally  tho  same  within  the  limits  of  experimental 
error.  C.  R.  Hakengton. 

Nepbelometry  of  blood  lipins.  G.  Blix  (Bio¬ 
chem.  Z.,  1926,  167,  313 — 320). — Critical  investig¬ 
ation  of  the  nephelometric  method  of  Bing  and  Heck- 
scher  for  the  determination  of  fat  in  “  primary  ether 
extracts”  (cf.  A.,  1924,  i,  1258;  A.,  1925,  i,  995) 
shows  it  to  be  untrustworthy.  Nephelometric  methods 
are  suitable  more  for  the  determination  of  single 
blood  lipins  than  for  the  determination  of  groups  of 
lipins  or  total  lipins  of  blood.  P.  W.  Cltjtterbttck. 

Weight  analysis  of  the  protein  groups  of 
human  blood  plasma  and  salt  plasma.  W. 
Starltnger  (Biochem.  Z.,  1926,  168,  423 — 428). — 
The  agreement  between  determinations  of  cell  volume 
of  blood  and  the  same  blood  citrated  (1  of  isotonic 
sodium  citrate  to  9  of  blood)  was  within  the  experi¬ 
mental  error.  Also  the  quantitative  comparison  of 
the  precipitating  action  of  ammonium  sulphate  in 
plasma-serum  and  suitably  rocalcified  citrate  serum 
shows  good  agreement.  H.  I.  Coombs. 

Determination  of  labile  serum  globulins. 
G.  Leendertz  (Biochem.  Z.,  1926, 167,  411 — 418). — 
In  order  to  obtain  a  narrowly  prescribed  fraction  of 
the  grossly  dispersed  serum  proteins,  a  refractometric 
method  is  worked  out  for  the  determination  of  the 
globulin  precipitated  by  acetic  acid.  The  quotient 
labile  globulin/serum  protein  gives  the  percentage 
proportion  of  the  globulin  precipitable  by  acetic  acid 
to  the  total  serum  protein.  P.  W.  Clutterbtjck. 

Electrometric  titration  in  physiological  fluids. 
III.  Blood-sugar  method.  E.  Mislowitzer  (Bio¬ 
chem.  Z.,  1926,  168,  217 — 226). — Bertrand’s  method 
is  so  modified  that  the  amount  of  reduced  iron  pro¬ 
duced  by  the  oxidation  of  the  cuprous  oxide  (i.e.,  by 
the  addition  of  the  acid  ferric  sulphate  solution)  is 
determined  electrometrically  by  titration  with 
standard  potassium  bromate  solution.  The  method 
applied  to  blood  filtrates  requires  about  1 — 2  c.c.  of 
blood.  R.  K.  Cannax. 

Determination  of  sugar  in  blood.  W.  F. 
Dhggax  and  E.  L.  Scott  (J.  Biol.  Chem.,  1926,  67, 
287 — 305). — A  critical  study  of  the  methods  of 
Benedict  (A.,  1918,  ii,  247),  Folin  and  Wu  (A.,  1920, 
ii,  337),  Shaffer  and  Hartmann  (A.,  1921,  ii,  417), 
and  Hagedorn  and  Jensen  (A.,  1923,  ii,  265,  440) 
for  the  determination  of  dextrose,  indicates  that  the 
last  three  of  these  methods  are  suitable  for  con¬ 
centrations  of  dextrose  similar  to  those  met  with  in 
blood;  certain  emendations  are  suggested  to  the 
table  of  Shaffer  and  Hartmann,  indicating  the  relation 
between  the  amount  of  sodium  thiosulphate  used  in 
the  titration  and  the  amount  of  dextrose  present. 
The  method  of  Benedict  is  criticised  on  the  ground 
that  increase  either  in  the  amount  of  dextrose  present 
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or  in  the  amount  of  picric  acid  used  is  liable  to  give 
fictitiously  high  results.  C.  R.  Harinoton. 

Correction  of  Folin-Wu  blood-sugar  values. 
B.  L.  Oser  and  W.  G.  Karr  (J.  Biol.  Chem.,  1926, 
67,  319 — 323). — From  a  scries  of  determinations  on 
known  solutions  of  dextrose  a  curve  has  been  con¬ 
structed  relating  the  colorimetric  ratios  observed  by 
the  method  of  Folin  and  Wu  (A.,  1920,  ii,  337)  to 
the  actual  concentrations  of  dextrose ;  tables  arc 
given  showing  directly  the  concentration  of  dextrose 
in  mg.  per  100  c.c.  corresponding  with  a  given 
colorimetric  reading.  C.  R.  Harinoton. 

Hagedorn’s  blood-sugar  method.  E.  yon 
Fazekas  (Biochem.  Z.,  .  1926,  168,  175 — 177). — 
Modifications  are  proposed  involving  the  method  of 
precipitation  of  the  proteins,  the  composition  of  the 
solutions,  and  the  time  of  reduction. 

R.  K.  Cannan. 

Precipitation  of  dextrose  by  Salkowski  and 
Van  Slyke’s  methods.  E.  Bissinger  (Biochem. 
Z.,  1926, 168,  421 — 422). — Dextrose  can  be  recovered 
quantitatively  from  the  precipitate  formed  with 
copper  sulphate  and  calcium  hydroxide.  The  pre¬ 
cipitate  is  dissolved  in  acetic  acid  and  the  metals 
are  removed,  when  the  dextrose  can  be  determined 
by  Bertrand’s  method.  H.  I.  Coombs. 

Measurement  of  blood  for  micro-analysis 
without  a  torsion  balance  by  means  of  a  pipette. 
Z.  Ernst  and  St.  Weiss  (Biochem.  Z.,  1926,  168, 
443 — 447). — The  author  suggests  a  modification  of 
Bang’s  methods;  a  special  pipette  for  measurement 
of  the  blood  is  described,  the  torsion  balance  and 
filter-paper  being  dispensed  with.  H.  I.  Coombs. 

Determination  of  iron  in  blood,  tissues,  and 
urine.  F.  S.  Fowweather  (Biochem.  J.,  1926, 
20,  93 — 98). — The  organic  matter  is  destroyed  witli 
sulphuric  acid  and  hydrogen  peroxide,  acetone  and 
SM -ammonium  thiocyanate  are  then  added,  and 
the  solution  is  made  up  to  a  definite  volume.  It  is 
then  compared  colorimetrically  with  standard 
solutions  of  ferrous  ammonium  sulphate  also  con¬ 
taining  acetone.  S.  S.  Zilva. 

Electrometric  titration  in  physiological  fluids. 
II.  Determination  of  iron.  E.  Mislowitzer  and 
W.  Schaefer  (Biochem.  Z.,  1926,  168,  203 — 216). — 
The  iron  of  blood  may  be  determined  by  reducing 
the  ash  of  blood  with  titanous  chloride  and  titrating 
clectrometrically  the  reduced  iron  with  standard 
potassium  bromatc  solution,  R.  K.  Cannan. 

Iron  in  nutrition.  II.  Determination  of  iron 
in  biological  material.  C.  A.  Elvehjem  and 
E.  B.  Hart  (J.  Biol.  Chem.,  1926,  67,  43—51).— 
The  incinerated  material  is  dissolved  in  hydrochloric 
acid  and  the  phosphates  are  removed  from  the 
solution  with  ammonium  molybdate ;  the  boiling 
solution  is  treated  with  excess  of  potassium  hydroxide 
and  the  precipitate  filtered  off  and  re-dissolved  in 
hydrochloric  acid ;  the  iron  is  then  converted  com¬ 
pletely  into  the  ferric  condition  by  addition  of 


potassium  permanganate,  and  finally  determined 
colorimetrically  by  the  thiocyanate  method.  This 
method  is  applicable  to  such  biological  material  as 
milk,  which  contains  relatively  little  iron  and  much 
phosphorus.  C.  R-.  Harington. 

Micro-determination  of  amylase.  W.  Engel- 
hardt  and  M.  Gertschuk  (Biochem.  Z.,  1926,  167, 
43 — 53). — A  method  is  described  for  the  determination 
of  amylase  in  0-06  c.c.  of  blood,  urine,  or  saliva  by 
digestion  with  starch  and  determination  of  the  sugar 
formed  by  Hagedorn  and  J ensen’s  method .  Duplicate 
determinations  differ  by  not  more  than  10 — 15%. 
The  optimum  pn  lor  blood-amylase  lies  between  6-3 
and  6-8,  the  optimum  sodium  chloride  concentration 
being  0-1%.  Dextrose  formation  from  starch  is 
directly  proportional  to  the  enzyme  concentration. 

E.  C.  Smith. 

Determination  of  gases  in  blood  by  vacuum 
extraction  and  manometric  measurement.  III. 
Gasometric  determination  of  methaemoglobin. 
D.  D.  Van  Slyke  (J.  Biol.  Chem.,  1925,  66,  409— 
414). — Determinations  arc  made  by  the  method  of 
Van  Slyke  and  Neill  (A.,  1924,  ii,  872)  of  the  com¬ 
bining  capacity  of  blood  for  carbon  monoxide  before 
and  after  treatment  with  an  ammoniacal  solution 
of  sodium  hyposulphite;  the  latter  reagent  reduces 
any  mcthoemoglobin  which  may  be  present  to  lnemo- 
globin,  which  then  combines  with  carbon  monoxide; 
the  difference  of  the  two  determinations  therefore 
indicates  the  amount  of  methaemoglobin  in  the 
original  sample.  C.  R.  Harington. 

Quantitative  determination  of  dihydroxy- 
acetone.  W.  R.  Campbell  (J.  Biol.  Chem.,  1926, 
67,  59 — 69). — Dihydroxyacetonc,  when  boiled  with 
phosphomolybdic  acid,  reduces  the  latter  180  times 
as  rapidly  as  docs  dextrose.  This  fact  makes  possible 
the  colorimetric  determination  of  dihydroxyacetone 
in  presence  of  dextrose.  By  this  method  it  was  not 
possible  to  detect  any  considerable  amount  of  di¬ 
hydroxyacetone  in  normal  human  blood  except  after 
oral  administration  of  the  substance. 

C.  R.  Harington. 

Colorimetric  determination  of  phosphorus. 
C.  H.  Fiske  and  Y.  Subbarow  (J.  Biol.  Chem.,  1925, 
66,  375 — 400). — The  method  of  Bell  and  Doisy  (A., 
1920,  ii,  769)  for  the  colorimetric  determination  of 
phosphorus  has  been  modified  by  the  substitution 
of  l-amino-P-naphthol-6-sulphonic  acid  for  the  quinol 
used  by  the  earlier  workers  as  a  reducing  agent  for 
the  phosphomolybdic  acid.  This  gives  a  much  more 
rapid  reduction  in  the  cold  than  is  the  case  with 
quinol,  with  consequent  diminution  of  the  errors  due 
to  other  substances  present,  which,  on  prolonged 
heating,  may  produce  interfering  colours.  Details 
are  given  of  the  application  of  the  modified  method 
to  the  determination  of  phosphorus  in  blood,  urine, 
and  organic  matter  in  general.  C.  R.  Harington. 

Determination  of  uric  acid  in  blood.  A. 
Ionkscu,  I.  Bibescu,  and  D.  Popescu  (BjI.  Soc. 
Cliim.  Romania,  1926,  7,  65 — 72). — The  protein  is 
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precipitated  with  trichloroacetic  acid,  and  the  filtrate 
treated  with  solutions  of  phospho tungstic  acid  and 
sodium  carbonate,  when  a  blue  colour  is  immediately 
produced  owing  to  reduction  of  the  tungstic  acid. 
The  mixture  is  then  titrated  with  alkali  ferrieyanide 
solution  until  the  blue  colour  is  destroyed  by  re- 
oxidation  to  the  tungstic  salt.  Theoretically  2  mols. 
of  ferrieyanide  arc  equivalent  to  1  mol.  of  uric  acid, 
but  the  ferrieyanide  solution  should  be  standardised 
against  a  known  uric  acid  solution  in  the  presence  of 
trichloroacetic  acid.  The  method  is  unaffected  by 
other  substances  usually  present  in  the  blood,  and 
avoids  the  errors  of  purely  colorimetric  methods. 
Tests  show  that  normally  whole  blood  and  scrum 
contain  0-15  g.  and  0-05  g.  of  uric  acid  per  1000  g., 
respectively.  W.  Hume-Rotheryl 

Micro-determination  of  lactic  acid  and  lactates 
in  pure  solution.  K.  Hansen  (Biochem.  Z.,  1020, 

167,  58 — 65). — Lactic  acid  is  quantitatively  oxidised 

to  acetic  acid  at  70°  by  potassium  dichromatc  in  acid 
solution.  The  excess  of  dichromate  is  titrated  with 
sodium  thiosuljihatc.  In  pure  solution,  1  mg.  of 
lactic  acid  may  bo  determined  by  this  means  to 
within  2%.  E.  C.  Smith. 

Clarification  by  charcoal  of  urine  containing 
sugar.  I.  M.  Koltiioff  (Biochem.  Z.,  1020,  168, 
122 — 127). — “  Norit  ”  and  Merck’s  medicinal  charcoal 
adsorb  appreciable  amounts  of  dextrose  and  sucrose. 
In  the  clarification  of  urine  prior  to  sugar  determin¬ 
ations,  loss  may  be  avoided  if  only'  the  minimum 
amount  of  charcoal  necessary  almost  to  remove  the 
colour  be  used.  It.  K.  Cannan. 

Determination  of  water-soluble  excreta  of 
aquatic  animals.  E.  Lknk  (Biochem.  Z.,  1926, 

168,  61 — 68). — The  change  in  the  electrical  con¬ 
ductivity  of  sea-water  containing  fish  was  used  as  a 
measure  of  the  rate  of  excretion  of  water-soluble 
materials  after  feeding.  The  temperature  coefficient 
of  this  rate  was  1 — 1-21  for  the  rise  from  10°  to  20°, 
and  ITS — 1-44  for  the  rise  from  15°  to  25°. 

R.  Iv.  Cannan. 

Determination  of  calcium  in  tissues,  faeces, 
and  milk.  R.  C.  Corley  and  W.  Denis  (J.  Biol. 
Clicm.,  1925,  66,  601 — 60S). — The  material  to  be 
analysed  is  heated  in  the  autoclave  at  ISO0  for  2  hrs. 
with  OTA-sodium  hydroxide;  the  solution  is  then 
acidified  and  filtered.  Calcium  is  precipitated  from 
the  filtrate  as  oxalate  and  the  precipitate  separated 
and  dissolved  in  dilute  sulphuric  acid ;  potassium 
permanganate  is  added  in  slight  excess  to  remove 
traces  of  organic  matter ;  the  calcium  is  then  re- 
precipitated  by  ammonium  oxalate,  the  precipitate 
is  separated  and  titrated  with  0-01i\7-potassium 
permanganate.  Results  obtained  by  this  method 
compare  favourably  with  those  obtained  by  inciner¬ 
ation  of  the  organic  matter.  C.  R.  Harington. 


Determination  of  the  distribution  of  fat  in 
animal  tissues.  R.  Vladesco  (Compt.  rend.  Soc. 
Biol.,  1925,  93,  755 — 756;  from  Chem.  Zentr.,  1925, 
II,  21S0). — The  animal  tissue  (10  g.)  is  heated  with 
concentrated  nitric  acid  (20  c.c.)  and  water  (5  c.c.) 
until  it  is  completely'  dissolved.  The  solution  is  then 
cooled  and  filtered  through  a  tared  filter  paper,  on 
which  the  fat  is  retained  and  may  be  weighed  after 
drying  to  constant  weight.  During  the  heating  with 
nitric  acid  and  subsequent  cooling  the  mixture 
should  be  shaken  continuously  to  prevent  aggregation 
of  the  fat  globules.  G.  W.  Robinson. 

Micro-determination  of  nitrogen.  A.  Kult- 
jugin  and  H.  Ivanovski  (Biochem.  Z.,  1925,  165, 
1  IS — 121). — The  use  of  quartz-glass  in  Bang’s  iodo- 
mctric  method  (A.,  1913,  ii,  446)  may  bo  avoided  by 
ncsslcrising  the  distillate.  C.  Rimington. 

Determination  of  protein  nitrogen.  E.  Voit 
(Z.  Biol.,  1926,  84, 153—168). — Of  the  proteins  tested, 
only'  albumins  and  globulins  were  precipitated  by7 
the  addition  to  their  solutions  of  4  volumes  of  95% 
alcohol  acidified  to  tropajolin-OO.  Acidified  alcohol 
saturated  with  sodium  sulphate  completely  pre¬ 
cipitated  all  proteins  and  metaprotcins  tested,  partly 
precipitated  proteose  solutions,  but  did  not  remove 
peptones,  polypeptides,  or  amino-acids.  The  method 
has  been  applied  to  the  determination  of  protein  and 
non-protein  nitrogen  in  various  animal  products. 
Determinations  arc  recorded  of  the  solubility  of 
sodium  sulphate  in  alcohol  (78  and  85  vol.%)  in  the 
presence  of  varying  concentrations  of  hy'droehloric 
and  sulphuric  acids.  R.  K.  Cannan. 

Determination  of  extractive  nitrogen.  F. 
Weber  (Z.  Biol.,  1926,  84,  109 — 180). — For  animal 
and  vegetable  materials,  except  those  containing 
gliadin,  the  method  of  Voit  (preceding  abstract) 
is  preferable  to  that  of  Stutzer  (cf.  A.,  1906,  ii,  S20). 

R.  K.  Cannan. 

Calcium  pectate  method  for  the  determination 
of  pectin.  A.  M.  Emmett  and  M.  H.  CarrH:  (Bio¬ 
chem.  J.,  1926,  20,  6 — 12). — Pectin  can  be  deter¬ 
mined  accurately  by  precipitation  with  4  volumes  of 
alcohol  containing  the  amount  of  hydrochloric  acid 
required  to  make  the  resulting  mixture  OTA.  After 
keeping  over-night  the  precipitate  is  filtered,  washed 
with  acidified  alcohol,  and  dissolved  oil  the  filter- 
paper  with  hot  water.  It  is  then  hydrolysed  with 
sodium  hy'droxidc  and  determined  as  calcium  pectate, 
the  precipitate  being  washed  free  from  chlorides  and 
reboiled  with  water  three  times  before  being  filtered 
through  a  Gooch  crucible  and  dried  at  100°.  The 
application  of  the  method  to  the  determination  of 
pectin  in  the  presence  of  oxalates  or  other  substances 
giving  insoluble  calcium  salts  is  satisfactory.  Weaker 
acids,  such  as  acetic  acid,  can  also  be  employed  pro¬ 
viding  a  sufficiently  large  concentration  of  hydrogen 
ions  is  ensured.  Precipitation  of  pectin  by  neutral 
95%  alcohol  is  untrustworthy.  S.  S.  Zilva. 
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Measurement  of  the  fine  structure  of  hydrogen 
lines  with  the  Lummer-Gehrcke  plate.  P.  H. 

van  Cittert  (Ann.  Physik,  1926,  [iv],  79,  94 — 96). — 
A  reply  to  the  criticisms  of  Gehrcke  (this  vol.,  101) 
regarding  the  author’s  work  on  this  subject  (A.,  1925, 
ii,  909).  J.  S.  Carter. 

New  series  in  the  secondary  hydrogen 
spectrum.  W.  E.  Curtis  (Phil.  Mag.,  1926,  [vii], 
1,  695 — 700). — An  examination  of  Kimura  and 
Nakamura’s  work  on  the  influence  of  the  electrode¬ 
less  discharge  on  the  secondary  spectrum  of  hydrogen 
(A.,  1923,  ii,  594)  has  led  to  the  allocation  of  IS  lines 
in  the  region  5989 — 5597  A.  to  three  series,  consisting, 
respectively,  of  7,  6,  and  5  lines.  Other  characteristics 
of  the  lines  in  question  confirm  the  suggested  arrange¬ 
ment  for  two  of  the  series,  but  leave  the  third  some¬ 
what  uncertain.  A.  B.  Manning. 

Nitrogen  in  the  sun  and  stars.  F.  E.  Banan- 
dall  (Nature,  1926,  117,  483 — 484). — A  correction 
of  statements  made  by  Saha  (this  vol.,  221)  concerning 
the  occurrence  of  the  line  3995  A.  and  the  non¬ 
occurrence  of  other  nitrogen  lines  in  the  stellar 
spectra.  A.  A.  Eld  ridge. 

Stripped  oxygen,  O  vi,  the  pp'-g roup  in  O  v, 
and  new  aluminium  lines  in  the  extreme  ultra¬ 
violet.  I.  S.  Bowen  and  R.  A.  Millikan  (Physical 
Rev.,  1926,  [ii],  27,  144— 149).— The  “lithium 
doublet  ”  of  stripped  oxygen,  0  vr,  has  been  located 
at  1031-98,  1037-69  A.,  and  the  jpp'-group  of  0  v  has 
been  obtained  in  the  fourth  order  as  a  sextuplet,  the 
ratio  P1P2/P2P3  being  2-27.  Fifteen  new  faint  lines 
of  A1  n  and  A1  III  between  1250  and  500  A.  are  tabu¬ 
lated,  Extrapolation  yields  the  following  values  of 
ionisation  potentials:  N  v,  97-39;  0  vt,  137-35; 

F  vn,  184-07 ;  Civil,  113-73  volts. 

A.  A.  Eldridge. 

Spectrum  of  ionised  oxygen  (0 11).  A.  Fowler 
(Proc.  Roy.  Soc.,  1926,  A,  110,  476 — 501). — -New 
measurements  of  the  lines  of  the  spectrum  of  singly 
ionised  oxygen,  0  n,  have  been  made  in  the  region 
6750 — 1850  A.,  90  lines  being  assigned  to  the  doublet 
and  68  to  the  quadruplet  system,  whilst  particulars 
of  about  400  lines  are  given.  On  the  supposition 
that  three  of  the  doublet  p  terms  form  a  Rydberg 
sequence,  with  4R  for  the  series  constant,  the  value 
93,952  has  been  assigned  to  the  term  2 p2.  The 
values  of  other  terms  are  derived  from  the  observed 
wave-numbers  and  a  value  of  about  240,000  is  deduced 


for  the  Is  term,  corresponding  with  an  ionisation 
potential  of  30  volts,  in  fair  accordance  with  the 
value,  31  volts,  deduced  from  stellar  spectra.  This 
value  for  the  Is  term  is  provisional,  as  the  Is — 2j) 
lines  which  lie  in  the  extreme  ultra-violet  have  not 
yet  been  identified.  The  spectrum  of  singly  ionised 
oxygen  shows,  as  anticipated,  a  close  similarity'  to 
that  of  neutral  nitrogen,  the  wave-numbers  of  several 
of  the  groups  of  oxygen  lines  being  approximately 
double  those  of  the  corresponding  groups  in  the 
nitrogen  spectrum.  F.  G.  Soper. 

Spectrum  of  neon  in  the  extreme  ultra-violet. 
T.  Lyman  and  F.  A.  Saunders  (Proc.  Nat.  Acad.  Sci., 
1926,  12,  92 — 96). — A  more  detailed  account  of  work 
described  by  the  authors  (A.,  1925,  ii,  911)  and 
subsequently  confirmed  by  Hertz  ( ibid .,  723).  Two 
neon  lines  of  great  intensity  occur  at  743-73  and  735-95 
A.  A  number  of  others  occur  between  these  and  the 
helium  line  at  584  A.  The  series  relationships  of  the 
lines  have  been  determined  and  the  average  value  of 
the  1  p  term  has  been  calculated  by  adding  to  the 
wave-number  of  each  line  the  appropriate  term  as 
given  by  Paschen.  This  value  is  173,930  and  corre¬ 
sponds  with  an  ionisation  potential  of  21-47  volts,  in 
agreement  with  that  of  21-5  volts  determined  by 
Hertz  (loc.  cit.).  A.  E.  Mitchell. 

Intermittent  glow-discharge  of  neon.  F.  M. 
Penning  (Physikal.  Z.,  1926,  27,  187 — 196;  cf.  A., 
1920,  ii,  581 ;  1924,  ii,  585). — Four  types  of  striated 
discharges  have  been  observed  with  neon,  and  the 
intermittent  form  resembling  that  of  air  studied  by 
Geffcken  (ibid.,  1925,  26,  241)  has  been  examined 
more  closely.  According  to  this  author,  the  time  t 
between  flashes  is  given  by  t  ~  C(  Vz—  V0)ji,  in  which 
i  is  the  current,  Vz  the  flashing  voltage,  and  V0  the 
minimum  running  voltage.  This  expression  does  not 
agree  with  experiment.  The  revised  form  l  = 
C(  Fmax.—  FUiin.)/(->  in  which  the  voltages  are  the 
maximum  and  minimum  values  during  a  single 
period,  leads  to  better  agreement,  although  fob5,  (90 — 
20x10'*  sec.)  remains  from  11  to  20%  greater  than 
^<»ic.  (80 — 15x10'*  sec.).  The  residual  discrepancies 
are  ascribed  to  gradual  disappearance  of  the  discharge, 
and  experiments  with  varying  current  strengths  afford 
an  approximate  guide  to  the  course  of  the  diminution. 
The  light  phenomena  have  been  analysed  by  means  of 
a  stroboscope  and  rotating  mirror  and  an  interpreta¬ 
tion  of  the  results  is  advanced.  The  failure  to 
observe  negative  striations  at  the  moment  of  flashing, 
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the  formation  of  a  continuous  discharge,  and  the 
transition  from  continuous  to  intermittent  forms 
have  also  been  investigated.  Kaufmann’s  formula 
(Ann.  Physik,  1900,  [iv],  2,  174)  for  the  latter  is 
inapplicable.  The  phenomena  are  discussed 
theoretically.  R.  A.  Morton. 

New  lines  in  the  arc  spectrum  of  scandium  at 
normal  pressure.  S.  Pina  de  Rubies  (Anal.  Fis. 
Quim.,  1926,  24,  41—46;  cf.  A.,  1925,  ii,  829).— 
The  wave-lengths  and  intensities  of  60  new  lines 
of  the  aro  spectrum  of  scandium  are  given.  A  com¬ 
plete  list  is  given  for  all  lines  between  2232  and 
3717  A.  G.  W.  Robinson. 

Spark  between  carbon  rods  impregnated  with 
a  mixture  of  oxides  of  molybdenum,  titanium, 
and  vanadium  as  the  source  of  a  closely-spaced 
line  spectrum  in  the  visible  region.  (Miss)  M. 
Eppley  (J.  Franklin  Inst.,  1926,  201,  333 — 335). — A 
source  of  closely-spaced  line  spectra  between  6678  and 
3990  A.,  in  which  the  lines  are  of  very  nearly  equal 
intensity,  is  described.  Such  a  spectrum  has  the 
advantage  that  strong  lines  need  not  be  over-exposed 
in  order  to  ensure  the  appearance  of  weak  lines,  and 
a  26-minute  exposure  with  a  slit  width  of  0-03  mm. 
can  be  used.  The  spark  between  carbon  electrodes 
coated  with  a  fused  mixture  of  the  oxides  of  vanadium, 
titanium,  and  molybdenum  in  the  following  pro¬ 
portions  is  used :  V205  8,  Mo03  5,  TiO?  2  parts  by 
weight.  The  lines  in  this  spectrum  are  identified  by 
photographing  on  it  the  spark  spectrum  of  an  alloy 
of  the  following  composition  :  cadmium  35,  zinc  35, 
lead  73,  tin  30  parts  by  weight.  C.  J.  Smithells. 

Doublet  JfPj  [of  manganese  and  chromium]. 
N.  Seljakov  and  A.  Rrasnikov  (Nature,  1926, 117, 
554 — 555;  cf.  A.,  1925,  ii,  914). — The  ratio  of  the 
intensities  of  the  lines  K$x  and  K$'  in  the  absorption 
spectrum  remains  the  same  as  in  the  emission  spec¬ 
trum,  and  there  is  no  trace  of  any  new  absorption  line 
in  the  same  region.  The  lines  are  always  present  or 
absent  together.  Contrary  to  Sommerfeld’s  view, 
the  authors  still  regard  the  combination  of  the  lines 
K$x  and  K$'  as  a  “relativity  doublet.” 

A.  A.  Eldridge. 

Spectra  of  exploding  wires.  R.  D£oh&ne  (J. 
Phys.  Radium,  1926,  [vi],  7,  59 — 64). — The  spectra 
obtained  during  the  explosion  of  copper,  nickel,  and 
silver  wires  by  means  of  electric  discharges  of  varying 
tensions  have  been  studied.  Emission  and  absorp¬ 
tion  rays  have  been  detected  on  a  continuous  back¬ 
ground,  the  intensity  of  which  increases  with  the 
number  of  explosions  for  a  particular  tension,  but 
decreases  with  the  weight  of  the  wire.  The  continu¬ 
ous  spectrum  is  the  ordinary  spectrum  of  the  metal, 
the  absorption  and  emission  rays  being  due  to  the 
portions  of  it  absorbed  and  unabsorbed  by  the  vapour 
of  the  metal,  respectively.  It  is  concluded  that,  in 
general,  rays  absorbed  at  low  tensions  are  arc  rays, 
whereas  rays  which  appear  as  dark  bands  at  low 
tensions  but  are  absorbed  only  at  high  tensions  are 
spark  rays.  J.  Grant. 

Arc  spectrum  regularities  for  ruthenium. 
W.  F.  Meggers  and  O.  Laporte  (J.  Washington 
Acad.  Sci.,  1926,  16,  143 — 154). — The  lowest  term 


in  the  ruthenium  spectrum  previously  regarded  by 
the  authors  (A.,  1925,  ii,  1101)  as  a  quintuplet-1) 
term  is  in  reality,  as  indicated  by  Sommer  (Natur- 
wiss.,  1925,  13,  840),  a  quintuplet- F  term.  Hence 
all  the  quantum  numbers  given  are  to  be  increased  by 
one  unit.  Eighteen  multiplets  are  presented  which 
have  been  selected  as  representative  of  quintuplet, 
triplet,  and  inter-system  combinations  of  P,  D,  F, 
and  G  terms.  The  Zeeman  patterns  of  34  ruthenium 
arc  lines  between  the  limits  3428  and  4522  A.,  most  of 
which  involve  the  low  SF  term,  have  been  photo¬ 
graphed.  The  majority  of  lines  are  very  complex  in 
the  magnetic  field  and  difficult  to  resolve.  Nine  lines 
between  3727  and  4200  A.  are  tabulated,  the  observed 
and  calculated  Zeeman  effects  being  in  fair  agreement. 
Assigning  the  value  zero  to  5FS,  the  lowest  energy 
level  of  the  normal  atom,  the  relative  values  of  the 
levels  combining  to  give  the  various  multiplets  are 
tabulated.  The  interval  rule  is  not  obeyed.  From 
the  terms  recognised  in  the  arc  spectrum  the  following 
electron  configurations  are  indicated :  Id  and  Is ; 
6d  and  2s;  8 d;  7 d  and  lp.  The  last  electron 
arrangement  accounts  for  all  the  higher  levels  so  far 
examined.  J.  S.  Carter. 

Separation  of  the  various  orders  of  spectra  of 
cadmium.  F.  Esclangon  (J.  Phys.  Radium,  1926, 
[vi],  7,  52 — 58). — The  spectra  emitted  when  cadmium 
contained  in  a  fused  silica  tube  is  excited  by  high- 
frequency  currents  at  temperatures  ranging  from  330° 
to  450°  have  been  studied  spectrographically  by  the 
method  of  Bloch  (A.,  1923,  ii,  350).  By  varying  the 
tensions  of  the  discharge  for  fixed  temperatures  it 
has  been  possible  to  classify  the  rays  emitted  accord¬ 
ing  to  the  degree  of  ionisation  of  the  atom.  Thus 
for  wave-lengths  of  3695-5 — 2306-6  A.  rays  due  to 
Cd  i,  Cd  n,  Cd  m,  and  Cd  rv  have  been  graded 
according  to  their  intensities.  New  rays  for  Cd  III 
and  Cd  rv  have  been  noted,  the  latter  being  always 
short.  Long  rays  may  be  due  to  Cd  i,  Cd  n,  or  Cd  m 
or  their  combinations.  Rise  in  temperature  decreases, 
but  increase  in  the  exciting  current  increases  the 
lengths  of  the  rays.  In  general,  the  results  agree 
with  those  of  previous  workers  (cf.  A.,  1925,  ii,  334). 

J.  Grant. 

/{-Series  emission  spectra  for  the  elements 
from  tantalum  (73)  to  bismuth  (83).  B.  R. 
Stephenson  and  J.  M.  Cork  (Physical  Rev.,  1926, 
[ii],  27,  138 — 143). — Accurate  measurements  have 
been  made  of  the  K  lines  for  tantalum,  tungsten, 
osmium,  iridium,  platinum,  gold,  thallium,  lead, 
and  bismuth ;  values  of  V vjR  plotted  against  the 
atomic  number  give  practically  straight  lines.  There 
is  good  correspondence  between  values  of  A{vjR) 
for  Ka' — Ka  and  L°J — Lex.' ;  AX  for  Ka — Ka  is 
practically  constant  at  4-85  X.  A.  A.  Eldridge. 

Reflexion  by  a  crystal  of  its  own  characteristic 
radiation.  W.  Duane  (Proc.  Nat.  Acad.  Sci.,  1926, 
12,  140 — 143 ;  cf.  following  abstract). — It  is  believed 
that  slightly  more  radiation  was  reflected  at  the 
bromine  Ka.  line  in  the  second  order  than  in  its 
immediate  neighbourhood.  A  possible  explanation 
is  put  forward.  J.  S,  Carter. 
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Selective  reflexion  of  X-rays  by  crystals  of 
potassium  bromide.  S.  K.  Allison  (Proc.  Nat. 
Acad.  Sci.,  1926, 12,  143 — 144). — In  a  previous  paper 
with  Duane  (A.,  1924,  ii,  720)  certain  irregularities 
were  noted  at  points  corresponding  with  wave-lengths 
of  the  bromine  A-series  lines  and  interpreted  as 
indicating  reflexion  by  the  crystal  of  its  own  charac¬ 
teristic  spectrum.  These  measurements  are  now 
regarded  as  untrustworthy.  J.  S.  Carter. 

Absorption  of  X-rays  of  wave-length  down  to 
0  08  A.  S.  J.  M.  Allen  (Physical  Rev.,  1926,  [ii], 
.27,  266 — 276). — A  confirmation  and  extension  of 
previous  results  (ibid.,  1924,  [ii] , 24, 1) ;  massabsorption 
•coefficients  have  been  measured  for  “  paraffine,” 
•carbon,  sulphur,  aluminium,  iron,  nickel,  copper,  zinc, 
palladium,  silver,  tin,  barium,  tungsten,  platinum, 
.gold,  lead,  bismuth,  thorium,  and  uranium,  for  wave¬ 
lengths  from  0-56  to  0-08  A.  The  computed  values 
•of  the  mass-scattering  coefficients  increase  in  general 
with  the  atomic  number,  becoming  approximately 
unity  for  tungsten,  platinum,  gold,  lead,  and  bismuth. 

A.  A.  Eldridge. 

Dependence  of  intensity  of  X-ray  spectral  lines 
•on  the  voltage  of  excitation.  H.  Stumpen  (Z. 
JPhysik,  1926,  36,  1 — 17). — Intensities  were  measured 
by  means  of  the  ionisation  chamber.  Up  to  about 
4' 5  times  the  voltage  required  for  initial  excitation, 
the  intensity  increases  as  the  square  of  the  voltage ; 
above  that  limit,  the  increase  is  not  so  great.  The 
intensity  of  the  L  lines  increases  again  more  rapidly 
when  the  voltage  necessary  to  excite  the  K  radiation 
'is  reached.  E.  B.  Ludlam. 

Light  quanta  and  photo-electric  emission. 
C.  G.  Barkla  (Nature,  1926,  117,  448). — The  ionis¬ 
ation  produced  by  a  heterogeneous  beam  of  A -rays 
in  a  gas  or  the  electronic  emission  from  a  metal  plate 
is  abruptly  and  considerably  increased  either  by 

•  adding  radiations  of  higher  frequency  to,  or  eliminat¬ 
ing  those  of  lower  frequency  from,  the  beam.  The  J 
electron  emission  is  an  effect  of  the  radiation  as  a 
whole.  When  an  aluminium  wedge  is  placed  in  the 
path  of  a  heterogeneous  beam  of  A-rays,  a  spectrum 
•of  radiations  varying  in  average  wave-length  is  trans¬ 
mitted,  capable  of  showing  both  /-absorption  lines 

.and  J-absorption  edges  by  the  ionisation  method. 

A.  A.  Eldridge. 

Infra-red  spectrometer  and  a  glass- quartz 
universal  spectrograph.  C.  Leiss  (Z.  Physik, 
1926,  36,  60 — 72). — For  use  down  to  15  g,  the  spectro¬ 
meter  consists  of  one  (or  two)  rock-salt  prisms  and 
a  Wadsworth  mirror.  Rotation  of  the  system  is 
effected  by  means  of  an  endless  screw  with  micrometer 
head.  The  two  slits  are  symmetrical  and  adjustable 
by  means  of  rotating  rings.  The  spectrograph  is 

•  designed  so  that  simple  manipulation  enables  it  to  be 
used  either  for  the  ultra-violet  or  the  visible  region. 
A  convenient  diaphragm  is  described  for  obtaining 

-  comparison  spectra  in  coincidence,  and  also  a  method 

•  of  using  the  apparatus  for  absorption  spectra. 

E.  B.  Ludlam. 

Spectroscopic  phenomena  of  the  high-current 
arc.  A.  S.  King  (Astrophys.  J.,  1925,  62,  238 — 264). 
— In  the  high-current  arc  (1000  amp.  at  100  v.),  the 


high-temperature  lines  are  intensified,  widening 
phenomena  are  developed,  reversals  are  numerous, 
and  a  continuous  spectrum  appears  in  the  ultra¬ 
violet.  Band  spectra  are  absent  in  emission,  but  may 
appear  in  absorption.  The  spectra  examined  were 
those  of  iron  (2800 — 8400  A.),  selected  regions  of 
titanium,  magnesium,  calcium,  copper,  and  alumin¬ 
ium  ;  certain  lines  of  sodium,  gallium,  oxygen,  and 
nitrogen  are  described.  The  degrees  of  widening, 
usually  unsymmetrical,  are  given  for  920  iron  lines 
(4250—8400  A.).  The  selection  of  lines  suitable  for 
wave-length  standards  is  discussed,  and  the  high- 
current  arc  is  compared  with  other  sources  in  respect 
of  the  tendency  towards  displacement. 

A.  A.  Eldridge. 

Possible  explanation  of  the  relativity  doublets 
and  anomalous  Zeeman  effect  by  means  of  a 
magnetic  electron.  F.  R.  Bichowsky  and  H.  G. 
Urey  (Proc.  Nat.  Acad.  Sci.,  1926,  12,  80 — 85). — 
The  hypothesis  of  the  spinning  electron  postulated 
by  Uhlenbeck  and  Goudsmit  (this  vol.,  215)  is  ex¬ 
tended  and  applied  to  the  separation  of  multiplet 
spectral  terms.  The  electron  is  assumed  to  be  a 
charged  magnetic  doublet  with  a  magnetic  moment 
of  one-half  of  a  Bohr  magneton.  In  accordance 
with  the  experimental  results  of  Stern  and  Gerlach, 
the  theory  requires  the  allocation  of  half-quantum 
numbers  for  the  5-orbits.  The  formula!  obtained 
differ  but  slightly  from  those  of  Landfi  and  Sommer  - 
feld.  On  the  basis  of  the  theory,  the  spectrum  of 
helium  should  bo  similar  to  that  of  the  alkaline 
earths  in  comprising  a  singulet  and  triplet  series  of 
lines.  The  hypothesis  cannot  account  for  the  fine 
structure  of  the  hydrogen  and  helium  lines. 

A.  E.  Mitchell. 

Distribution  of  energy  between  the  modified 
and  the  unmodified  rays  in  the  Compton  effect. 
Y.  H.  Woo  (Physical  Rev.,  1926,  [ii],  27,  119—129). 
— Measurements  were  made  of  the  intensity  of 
scattered  A-rays  from  cylinders  of  paraffin,  wood, 
and  graphite,  and  plates  of  aluminium  and  sulphur. 
Values  of  the  ratio  increase  as  the  atomic  number 
decreases ;  for  a  given  element  they  increase  with  the 
angle  of  scattering  in  the  order,  but  not  the  proportion, 
predicted  by  Jauncey’s  theory.  Experiments  with 
lithium  indicate  that  the  Compton  effect  is  due  to  true 
scattering,  and  that  the  unmodified  line  occurs  when 
the  energy  imparted  to  the  electron  during  the  process 
of  scattering  is  insufficient  to  eject  it  from  the  atom. 

A.  A.  Eldridge. 

Volta  effect.  C.  G.  Bedreag  (Ann.  sci.  Univ. 
Jassy,  1926,  13,  346 — 359). — The  Volta  effect  is 
shown  to  be  closely  associated  with  the  sub-grouping 
of  the  electrons  in  the  outer  shell  of  the  atoms,  but 
is  also  modified  by  the  formation  of  molecules  and 
by  the  surface  layer,  which  is  analogous  to  the  layer 
causing  ordinary  surface  tension,  but  is  only  of  the 
thickness  of  one  atom  or  molecule.  The  work  done 
by  an  electron  in  passing  across  this  layer  is  a 
function  of  the  constitution  of  the  atom,  and  the 
Volta  effect  for  two  substances  is  the  algebraio  sum 
of  the  work  of  passage  across  the  two  layers  in  contact. 
The  observed  effect,  however,  is  complicated  by  the 
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thermo-electrical,  photo-electrical,  and  chemical  effects 
which  may  co-exist.  E.  B.  Litdlam. 

Ratio  e/m  in  metals.  T.  V.  Ionesco  (Ann. 
sci.  Univ.  Jassy,  1926, 13,  274 — 277). — An  expression 
for  e/m  in  terms  of  the  current  produced  in  a  ring  of 
the  metal  is  obtained  by  means  of  an  alternating 
magnetic  field,  uniform  and  perpendicular  to  the 
plane  of  the  ring.  E.  B.  Ludlam. 

Critical  ionisation  potentials  by  positive-ion 
impact.  W.  J.  Hoopee  (J.  Franklin  Inst.,  1926, 
201,  311—331;  cf.  Franck,  A.,  1924,  ii,  715).— The 
author  has  repeated  experiments  of  previous  investig¬ 
ators  with  apparatus  designed  to  distinguish  between 
ionisation  and  other  spurious  effects  of  positive-ion 
impact.  Evidence  is  obtained  (a)  that  the  so-called 
ionisation  current  is  due  to  a  secondary  electron 
emission  from  the  walls  of  the  chamber,  ( b )  that  it 
is  produced  by  the  impact  of  positive  ions,  (c)  that 
either  there  is  no  ionisation  of  hydrogen  by  positive 
ions  up  to  925  volts  or  that  it  is  so  small  at  pressures 
below  0-012  mm.  as  to  be  masked  by  secondary 
phenomena,  and  ( d )  that  at  higher  pressures  ionisation 
by  positive  ions  might  be  an  important  factor  within 
this  range  of  potentials.  C.  J.  Smithells. 

Variations  in  the  photo-electric  sensitivity  of 
platinum.  L.  A.  DuBeidge  (Proc.  Nat.  Acad.  Sci., 
1926,  12,  162 — 168;  cf.  Herrmann,  A.,  1925,  ii,  947 ; 
Woodruff,  this  vol.,  3). — Experiments  in  which  a 
platinum  strip  was  heated  at  high  temperatures 
(1200 — 1500°)  in  the  highest  attainable  vacuum  for 
varying  periods  of  time  show  that  even  after  such 
treatment  the  metallic  surface  is  still  slightly  sensitive 
to  radiation  from  a  quartz  mercury  arc,  and  still  gives 
a  measurable  photo-electric  emission.  The  removal 
of  gas  from  the  platinum  is  accompanied  by  a  shift  in 
the  long  wave-length  limit  to  a  final  value  between 
1943  and  1973  A.  The  variation  of  the  photo-current 
with  the  temperature  of  the  platinum  filament  was 
investigated.  During  the  initial  stages  of  outgassing, 
the  current  varies  widely  and  irregularly  with 
temperature.  After  prolonged  heating  (100  hrs.),  the 
photo-current  increases  with  temperature  in  a  regular 
manner.  The  possible  explanations  of  the  temper¬ 
ature  effect  are  reviewed.  J.  S.  Caetee. 

Low-voltage  discharges  in  helium.  W.  H. 
McCurdy  and  P.  Dalton  (Physical  Rev.,  1926,  [ii], 
27,  163 — 172). — Measurements  were  made  of  the 
potential  distribution  and  of  the  mean  energy  and 
concentration  of  the  electrons  in  helium  at  0-095,  0-5, 
and  2-9  mm.  pressure.  A.  A.  Eldeidge. 

Diffusion  of  electrons.  6.  Glocklee  (Proc.  Nat. 
Acad.  Sci.,  1926,  12,  178 — 180). — Mathematical.  The 
average  number  of  collisions  which  an  electron  makes 
when  diffusing  a  distance  a  through  a  gas,  when  no 
field  is  acting  on  the  electron,  is  3a2/2X2,  X  being  the 
mean  free  path  of  the  electron.  The  number  of 
impacts  is  thus  independent  of  the  velocity. 

J.  S.  Caetee. 

Magnetic  moment  of  the  orbit  of  the  valency 
electron  of  the  solid  "alkali  metals.  L.  C. 
Jackson  (Nature,  1926, 117,  449). — The  contribution 
to  the  magnetic  susceptibility  of  the  Valency  electrons 


for  the  solid  state  is  of  the  order  :  potassium,  + 14-5  X 
10'G;  rubidium,  +22-8  X  10‘6;  caesium,  +29-4  x  10'6. 
These  values  arc  much  smaller  than  would  be  expected 
for  a  normal  ?i1  orbit,  but  are  of  the  order  to  bo 
anticipated  for  the  residual  moment  of  nearly  com¬ 
pletely  compensated  shared  orbits.  Also  the  closest 
distance  of  approach  of  the  atoms  in  the  lattice 
(2-25  A.  for  potassium)  falls  between  the  values  for 
the  major  axis  of  the  nx  orbit  (3-2  A.)  and  the  radius 
of  the  rare  gas  core  (1-55  A.).  A.  A.  Eldeidge. 

Motion  of  the  spinning  electron.  L.  H. 
Thomas  (Nature,  1926,  117,  514). — Theoretical  con¬ 
siderations  lead  to  the  disappearance  of  the  dis¬ 
crepancy  in  Uhlcnbeck  and  Goudsmit’s  idea  of  the 
spinning  electron  (this  vol.,  215),  in  which  the  pro¬ 
cession  of  the  spin  axis  in  an  external  magnetic  field 
required  to  account  for  Zeeman  effects  seemed  to 
demand  doublet  separations  twice  those  observed. 

A.  A.  Eldeidge. 

Spinning  electrons  and  the  structure  of 
spectra.  R.  de  L.  Keonig  (Nature,  1926,  117, 
551). — The  views  of  Uhlenbeck  and  Goudsmit  (this 
vol.,  215)  are  criticised.  A.  A.  Eldeidge. 

Analogue  of  Clapeyron’s  law  in  the  case  of 
evaporating  electrons.  J.  Deoste  (Proc.  K. 
Akad.  Wetenseh.  Amsterdam,  1925,  28,  900 — 
904). — Mathematical.  It  is  shown  that  Richardson’s 
equation  for  the  equilibrium  between  a  hot  metal 
and  the  electrons  it  emits  is  applicable  also  to  the 
equilibrium  in  an  arbitrarily  shaped,  evacuated 
enclosure  the  walls  of  which  all  consist  of  the  same 
metal.  M.  S.  Bueb. 

Emission  of  electrons  under  the  influence  of 
intense  electric  fields.  Reseakch  Staff  of  the 
Geneeal  Electeic  Co.,  Ltd.  (B.  S.  Gossling) 
(Phil.  Mag.,  1926,  [vii],  1,  609 — 635). — The  discharge 
obtained  in  highly  exhausted  tubes  using  a  cathode 
with  a  sharp  edge  or  points  has  been  investigated. 
The  discharge  is  ascribed  to  the  emission  of  electrons 
from  the  metal  surface  of  the  cathode  under  the 
influence  of  intense  external  electric  fields  (Lilienfeld’s 
“  autelectronic  discharge,”  Physikal.  Z.,  1922,  23, 
506).  The  cathode  consisted  of  a  loop  of  fine 
tungsten  wire,  or  of  a  wire  point,  and  the  anode 
generally  of  a  nickel  disc.  The  tube  was  connected 
in  series  with  a  high  resistance  to  a  source  of  high 
potential,  and  attempts  were  made  to  determine  the- 
relation  of  current  to  voltage.  The  visible  phenomena 
accompanying  the  discharge  were  very  varied,  and 
the  variation  of  current  with  voltage  at  times  ex¬ 
hibited  irregularities  difficult  of  explanation.  When, 
however,  the  conditions  were  steady,  a  linear  relation 
was  observed  between  the  logarithm  of  the  current 
and  the  square  root  of  the  voltage.  Currents  ranging 
from  10~9  to  10'4  amp.  and  occasionally  higher  were  ob¬ 
tained  with  a  voltage  range  from  about  4000  to  25,000. 
Heating  the  cathode  filament  between  determinations 
displaced  the  characteristic  curve  towards  the  higher 
voltages,  but  in  general  left  the  slope  of  the  curve 
unaltered.  Some  of  the  apparently  spontaneous 
displacements  of  the  characteristic  curve  were  due 
to  the  presence  of  small  amounts  of  sodium  salts  or 
similar  substances.  The  steady  autelectronic  dis- 
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charge  was  practically  independent  of  the  temperature 
of  the  cathode.  Where  such  a  temperature  effect 
exists,  it  is  probably  a  secondary  phenomenon  due 
to  the  progressive  elimination  of  some  impurity  in 
the  tube.  It  shows  itself  as  a  simple  displacement  of 
the  current-voltage  curve.  Estimates  of  the  current 
density  and  of  the  surface  field  at  the  cathode  during 
discharge  gave  values  of  108  amp. /cm.2  (minimum) 
and  5x10°  to  5x10®  volts /cm.,  respectively.  The 
average  value  of  the  gradient  of  the  characteristic 
curve  (d  log,  I /df112,  where  I  is  the  current  and  /  the 
potential  gradient)  was  0-017,  which  may  be  compared 
■with  0-0013,  the  corresponding  gradient  for  a  general 
thermionic  emission.  The  results  are  discussed  in 
the  light  of  Schottky’s  theory  (Z.  Physik,  1923, 
14,  63).  A.  B.  Manning. 

Universal  constant  of  thermionic  emission. 
P.  W.  Bridgman  (Physical  Rev.,  1926,  [ii],  27,  173 — 
180). — With  certain  assumptions,  it  is  shown 
theoretically  that  an  emission  formula  of  the  type 
I  —  AT2erb»lT  demands  that  A  shall  have  Dushman’s 
universal  value.  The  relevant  condition  is  con¬ 
sidered  with  respect  to  the  divergences  obtained 
experimentally  for  coated  metals. 

A.  A.  Eldridge. 

Electronic  phenomena  at  the  surface  of  metals. 
C.  E.  Mendenhall  (J.  Franklin  Inst.,  1926,  201, 
269 — 278). — Recent  work  by  Dowling  on  contact 
electromotive  force,  Welo  and  DuBridge  on  photo¬ 
electricity,  and  Farnsworth  on  emission  of  electrons 
under  electronic  bombardment  is  reviewed  in  con¬ 
nexion  with  the  structure  of  metal  surfaces.  The 
general  conclusion  is  that  there  are  two  changes 
produced  by  thermal  ageing  of  a  surface  in  a 
high  vacuum  :  outgassing,  which  in  itself  is  complex, 
and  tends  to  reduce  the  number  of  secondary  electrons ; 
and  a  .change  in  surface  structure  due  to  crystallis¬ 
ation,  which  tends  to  increase  the  number,  and  develop 
the  characteristic  features  of  the  secondary  electron 
curve.  The  combination  of  these  effects  is  probably 
responsible  for  the  variable  results  that  have  been 
obtained  and  for  the  difficulty  of  obtaining  stable 
limiting  surface  conditions.  C.  J.  Smithells. 

Thermo-electric  effects  and  heat  capacity  of 
electrons  in  metals.  E.  D.  Eastman  (J.  Amer. 
Chem.  Soc.,  1926,  48,  552 — 562). — The  apparent  heat 
capacity  of  electrons,  G,  is  compared  with  their 
partial  molal  heat  capacity,  G  (a  physical  entity), 
and  the  possible  relative  magnitudes  of  these  quantities 
are  discussed.  Consideration  of  the  available  data 
shows  that  the  Thomson  effect,  <r,  is  not  equal  to  C, 
so  that  G  and  c„  cannot  be  calculated  from  thermo¬ 
electric  data.  On  the  assumption  that  the  Soret  effect 
(variation  in  composition  due  to  a  temperature 
gradient)  has  no  significant  influence  on  a,  it  is  shown 
that  for  the  alkali  metals,  silver,  gold,  etc.,  <r  and  G 
are  less  than  C ;  for  magnesium  a=C,  nearly;  and, 
with  an  extra  assumption,  C  is  greater  than  C  for 
aluminium,  lead,  and  platinum.  These  results  are 
interpreted  as  indicating  that  an  increase  in  the  ratio 
of  electrons  to  atoms  increases  the  inter-atomic  con¬ 
straints  in  the  metals  of  the  first  group  and  decreases 


them  in  the  metals  of  the  last  group.  It  is  suggested 
that  the  introduction  of  extra  electrons  into  the 
atoms  causes  the  formation  of  stable  groups  and 
configurations  with  the  other  electrons  with  a  con¬ 
sequent  “  tightening  ”  effect.  S.  K.  Tweedy. 

Mobility  of  gaseous  ions.  M.  Laporte  (Compt. 
rend.,  1926,  182,  620 — 622). — By  a  modification  of  a 
method  previously  described  (ibid.,  1921,  172,  1028), 
it  is  shown  that  in  wet  and  dry  air,  oxygen,  and 
nitrogen,  in  carbon  dioxide  under  different  pressures, 
and  in  argon,  ions  of  various  mobilities  between  two 
definite  sets  of  limits  exist.  The  values  found  by 
other  observers  are  within  these  limits. 

S.  K.  Tweedy. 

Limitations  of  the  theoretical  equations  for 
the  mobilities  of  gaseous  ions.  L.  B.  Loeb  (J. 
Franklin  Inst.,  1926,  201,  279 — 299). — A  review  of 
recent  experimental  work  on  the  mobility  of  gaseous 
ions.  The  independence  of  the  mobility  and  inertia 
of  the  ion  leads  to  the  assumption  of  a  change  in 
diameter  of  the  ion  in  explaining  the  ageing  effects 
found  by  Erikson.  These  changes  in  diameter  must, 
however,  be  small.  Evidence  for  clustering  of  ions 
is  derived  from  the  author’s  recent  work.  An 
attempt  is  made  to  explain  the  differences  in  positive 
and  negative  ion  mobilities  by  a  study  of  the  structure 
of  the  molecule  in  a  qualitative  way,  and  leads  to  the 
conclusion  that  further  quantitative  progress  requires 
a  knowledge  of  the  law  of  force  between  molecules 
and  ions  at  close  approach.  C.  J.  Smithells. 

Atomic  weight  of  uranium  lead  and  the  age 
of  an  especially  ancient  uraninite.  T.  W. 
Richards  and  L.  P.  Hall  (J.  Amer.  Chem.  Soc., 
1926,  48,  704 — -708). — Uranium  lead  from  a  specimen 
of  the  oldest  Pre-Cambrian  mineral  yet  found 
(1-5x10°  years)  has  an  atomic  weight  of  206-07. 
Correction  for  the  thorium  content  of  the  mineral 
reduces  this  to  206-02,  but  it  appears  probable  that 
the  atomic  weight  of  pure  uranium  lead  is  less  than 
this.  S.  K.  Tweedy. 

Rock-lead,  ore-lead,  and  the  age  of  the  earth. 
A.  Holmes  (Nature,  1926,  117,  482). — The  assump¬ 
tion  that  ordinary  lead  has  been  wholly  derived  from 
the  radioactive  elements  during  their  terrestrial 
history,  leading  to  an  estimate  of  3200  X  10®  years  as 
the  age  of  the  earth,  is  unjustified,  since  it  should  lead 
to  a  value  of  less  than  207  for  the  atomic  weight  of 
ordinary  lead.  It  is  considered  that  the  value 
1600x10®  years  is  of  the  right  order,  and  hence 
approximately  half  the  lead  of  igneous  rocks  is  of 
radioactive  origin.  Further,  the  ore-lead  of  mineral 
veins  cannot  be  a  concentration  of  the  lead  of  igneous 
rocks,  but  presumably  originated  either  in  the  ancestral 
sun  or  during  the  events  attending  the  birth  of  the 
solar  system.  In  the  latter  case,  uranium  and 
thorium  must  have  originated  or  become  radio¬ 
active  at  about  the  same  time.  If  in  the  former  case 
it  was  of  radioactive  origin,  it  must  have  been 
generated  during  a  period  in  which  the  average  ratio 
of  uranium  to  thorium  was  6 :  16-2,  whereas  the 
terrestrial  ratio  indicates  a  ratio  greater  than  6  :  15. 
A  determination  of  the  atomic  weight  of  lead  separated 
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from  a  representative  collection  of  igneous  rocks  would 
appear  desirable.  A.  A.  Eldridge. 

Anomalous  scattering  of  a-particles.  P. 
Debye  and  W.  Hardmeier  (Physikal.  Z.,  1926,  27, 
196 — 199). — The  scattering  of  a-particles  by  magnes¬ 
ium  and  aluminium  is  markedly  less  than  the  values 
deduced  on  the  assumption  that  the  nuclei  and 
particles  may  be  regarded  as  point-charges  obeying 
the  inverse  square  law  of  force  (cf.  A.,  1925,  ii,  1109). 
The  phenomena  are  probably  due,  not  to  the  break¬ 
down  of  the  simple  law  of  force,  but  to  attendant 
circumstances.  When  the  nucleus  is  exposed  to 
strong  electric  fields,  its  structure  is  not  perfectly 
rigid,  and,  like  the  atom,  it  may  exhibit  a  mobility 
given  by  its  polarisability  a  (electric  moment  of  the 
nucleus  in  unit  field).  In  such  a  deformable  nucleus, 
the  supplementary  attractions  decrease  with  the  fifth 
power  of  the  distance.  The  polarisability  of  an  atom 
is  of  the  dimensions  of  volume  and  of  the  order 
10~24  cm.3,  likewise  for  the  nucleus  it  should  be  of  the 
order  10*38  cm.3  The  orbit  of  an  a-particle  has  been 
calculated  on  this  basis,  and  a  curve  reproducing 
experimental  data  is  obtained  when  values  of  1-30X 
10‘36  and  0-96  X  10~36  are  taken  for  aluminium  and 
magnesium,  respectively.  The  conception  of  polaris¬ 
ability  is  developed  so  that  the  conditions  (distance, 
energy,  velocity)  for  the  capture  of  an  a-particle  by 
the  nucleus  are  plausibly  defined .  R.  A.  Morton. 

Natural  fi-ray  spectrum  of  radium-D.  L.  F. 
Curtiss  (Physical  Rev.,  1926,  [ii],  27,  257 — 265). — 
The  following  values  are  obtained  for  the  intensity, 
Hp,  and  energy  (volts  X  10"5),  respectively,  of  the  five 
lines  (the  fifth  being  new)  of  the  natural  (3 -ray 
spectrum  of  radium-D ;  the  radium-D  line,  Hp= 660-9, 
being  taken  as  the  standard  :  (1)  50,  594-3,  0-3033 ; 
(2)  3,  600-3,  0-3092;  (3)  25,  709-1,  0-4268;  (4)  10, 
735-2,0-4576;  (5)  1,742-5,0-4663.  The  energy  of  the 
y-ray,  which  is  emitted  after  the  disintegration,  is 
0-467  X 105  volts.  A.  A.  Eldridge. 

High-frequency  rays  of  cosmic  origin.  R.  A. 
Millikan  (Science,  1925,  62,  446 — 448). — Renewed 
investigations  have  unambiguously  demonstrated 
the  existence  of  non-homogeneous  radiation  of 
cosmic  origin,  and  having  a  penetrating  power  such 
that  it  is  completely  absorbed  only  after  passage 
through  the  equivalent  of  6  ft.  of  lead.  The  fre¬ 
quencies  (4— 6-7)  X  10"4  A.  do  not  extend  into  the 
X-ray  region;  the  rays  pass  through  space  in  all 
directions,  and  with  equal  intensity  day  or  night, 
stimulating,  on  striking  matter,  softer  rays  of 
approximately  the  frequency  predicted  by  the  theory 
of  the  Compton  effect.  The  computed  frequency 
corresponding  with  the  formation  of  helium  from 
hydrogen  corresponds  closely  with  the  highest 
frequency  rays  observed.  The  computed  frequencies 
of  these  rays  also  correspond  closely  with  the  energy 
involved  in  the  capture  of  an  electron  by  a  positive 
nucleus.  A.  A.  Eldridge. 

Origin  of  high  altitude  radiation.  V.  F.  Hess 
(Physikal,  Z.,  1926,  27,  159 — 164). — Misleading 
statements  in  recent  papers  of  Hoffmann  (A.,  1925, 
ii,  1110)  and  Millikan  (cf.  preceding  abstract)  are 


corrected.  Hoffmann’s  criticism  of  the  usual  method 
of  calculating  the  ionising  action  of  a  radioactive- 
substance  uniformly  dispersed  in  an  absorbing 
medium  is  unfounded.  Even  were  it  true,  it  would 
constitute  no  argument  against  the  existence  of  high 
altitude  radiation.  Behounek’s  absorption  experi¬ 
ments  (Physikal.  Z.,  1926,  27,  8),  although  open  to 
criticism,  seem  to  show  that  at  sea  level  no  appreciable- 
radiation  of  greater  penetrating  power  than  the- 
y-rays  of  radium-0  exists.  The  existence  of  highly 
penetrating  rays  at  heights  from  4  km.  upwards  is 
proved  by  the  absorption  experiments  of  Kolhorster 
and  Millikan.  The  latter’s  observation  that  these- 
rays  give  rise  to  a  secondary  radiation  of  about  the 
same  hardness  as  the  y-rays  of  radium-0  explains  the 
course  of  the  absorption  curves  obtained  by  Hoffmann 
and  Behounek.  A.  B.  Manning. 

Free  path  of  protons  in  helium.  A.  JT. 
Dempster  (Proc.  Nat.  Acad.  Sei.,  1926, 12,  96 — 98). — 
The  results  described  previously  with  hydrogen 
(A.,  1925,  ii,  1020)  have  been  obtained  with  protons 
which  had  been  accelerated  through  4500  volts. 
Similar  experiments  have  been  made  with  helium. 
At  comparatively  low  pressures,  all  the  ions  except 
the  hydrogen  atoms  were  much  reduced  in  intensity 
and  disappeared  at  a  pressure  that  had  little  influence 
on  the  proton  bundle.  As  the  pressure  increased, 
the  bundle  broadened,  but  with  930  volts  accelerating 
potential  protons  were  observed  as  a  definite  group 
of  rays  with  a  pressure  of  0-53  mm.  At  this  pressure, 
the  mean  free  path  for  a  rapidly  moving  particle, 
assuming  the  kinetic  gas  theory  value  for  the  diameter 
of  the  helium  atom,  is  1-4  mm.  The  protons  must 
therefore  have  passed  through  at  least  120  atoms  with¬ 
out  appreciable  alteration  of  their  direction  or  velocity. 
Rays  were  obtained  with  an  acceleration  of  only  14 
volts  with  pressures  up  to  0-03  mm.,  when  they  make 
seven  collisions  in  their  path.  No  indications  of  loss 
of  energy  by  the  protons  when  passing  through  the 
atoms  were  obtained.  Thus  protons  with  the  velocities 
used  pass  freely  through  helium  atoms  with  only  slight 
changes  in  their  velocity  or  direction. 

A.  E.  Mitchell. 

Interference  of  canal-rays.  E.  Rupp  (Ann. 
Physik,  1926,  [iv],  79,  1 — 34). — A  detailed  account  of 
investigations  of  the  interference  possibilities  of 
canal-rays  from  hydrogen  and  mercury  in  which  a 
number  of  points  of  primarily  physical  interest  are 
considered.  Interference  is  possible  only  between 
light  quanta  from  one  and  the  same  atom.  The 
maximum  path  differences  corresponding  with  inter¬ 
ference  for  Ho  and  the  mercury  line  546  up  are  15-2 
and  62  cm.,  respectively.  J.  S.  Carter. 

Relationship  between  atomic  volume  and. 
atomic  number.  C.  del  Fresno  (Anal.  Fis. 
Quim..  1926,  24,  47 — 61). — From  theoretical  con¬ 
siderations,  it  is  deduced  that  within  the  same  group 
in  the  periodic  system  and  with  increasing  atomic 
number,  the  differences  in  atomic  volume  corresponding 
with  equal  increases  in  atomic  number,  for  elements 
of  consecutive  periods,  increase  with  atomic  number. 
When  the  differences  in  atomic  number  of  consecutive 
elements  of  the  same  group  are  unequal,  the  greater 
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atomic  volume  difference  corresponds  with  the  smaller 
atomic  number  difference  and  vice  versa.  Barium, 
radium,  and  arsenic  form  exceptions  to  this  rule. 

G.  W.  Robinson. 

Radiation  and  the  disintegration  and  aggreg¬ 
ation  of  atoms.  G.  E.  M.  Jauncey  and  A.  L. 
Hughes  (Proc.  Nat.  Acad.  Sci.,  1926,  12,  169 — 173; 
cf.  this  vol.,  221). — Postulating  that  in  all  interactions 
between  radiation  and  matter,  the  following  principles 
are  satisfied  :  conservation  of  matter,  charge,  and 
momentum  ;  reversibility  of  the  process ;  velocities 
not  to  exceed  that  of  light,  the  ways  in  which  protons 
and  electrons  can  produce  a  quantum  by  mutual 
annihilation  are  considered  mathematically.  This  is 
possible  by  collision  of  two  electrons  and  one  proton 
or  by  collision  of  two  protons  and  one  electron, 
radiation  of  W'ave-lengths  2-6  X 10-5  and  1-95 X  10‘s  A., 
respectively,  being  produced.  The  ways  in  which 
four  protons  and  two  electrons  can  come  together  to 
form  a  quantum  and  a  helium  nucleus  are  considered. 
In  general,  the  radiation  produced  has  a  wave-length 
of  the  order  4  X 10*1  A.  If,  however,  an  electron 
moving  with  a  velocity  almost  that  of  light  collides 
with  four  protons  and  one  electron  all  at  rest,  the 
wave-length  produced  is  8x  10'4  A.  J.  S.  Carter. 


Correspondence  principle  and  doublet  spectra, 
j.  Kudar  (Physikal.  Z.,  1926,  27,  107— 111).— A 
theoretical  discussion  of  the  difficulties  attending  the 
relativistic  interpretation  of  optical  and  Jf-ray 
spectra  from  the  side  of  the  correspondence  principle. 
The  “  real  ”  relativistic  quantum  process  (azimuthal 
quantum  number  h  changes  by  1)  corresponds  with  a 
“  virtual  ”  magnetic  quantum  process  (azimuthal 
quantum  number.  K  remains  unchanged),  the  latter 
process  corresponding  with  the  classico-mechanical 
conception ;  i.e.,  the  real  doubling  of  the  (relativistic) 
quantum  state  of  the  electron  responsible  for  light- 
emission  corresponds  with  the  virtual  doubling  of  the 
(magnetic)  quantum  state  of  the  core  (cf.  Lande, 
A.,  1924,  ii,  511,  711).  R.  A.  Morton. 


Test  of  the  correspondence  principle  based  on 
the  prediction  of  the  absolute  intensities  of 
spectral  lines.  R.  C.  Tolman  and  R.  M.  Badger 
(Proc.  Nat.  Acad.  Sci.,  1926,  12,  173 — 174). — As  the 
classical  theory  permits  the  calculation  of  absolute 
rates  of  energy  emission,  it  is  possible  to  test  the 
correspondence  principle  by  calculating  the  absolute 
intensities  of  spectral  lines.  The  work  of  Czerny 
(A.,  1925,  ii,  1024)  on  the  far  infra-red  spectrum  of 
hydrogen  chloride  provides  information  as  to  the 
intensities  of  lines  8,  9,  and  10  in  the  pure  rotational 
spectrum.  The  necessary  measurements  of  the 
dielectric  constant  have  been  made  by  Zahn  (A.,  1924, 
ii,  809),  whilst  the  electric  moment  of  the  rotating 
molecules  has  been  calculated  by  Pauling  (this  vol., 
225).  A  rather  complex  calculation,  details  of  w'hich 
are  promised  later,  leads  to  the  values  5-6,  6-8,  and 
10-6  x  1016  c.g.s.u.  for  the  respective  Einstein  absorp¬ 
tion  coefficients  By  of  these  lines.  The  corresponding 
theoretical  values  calculated  from  the  correspondence 
principle  are  11-9,  11-8,  and  ll-6xl0ls  c.g.s.u., 
respectively.  Considering  experimental  difficulties 
and  mathematical  complexities  the  agreement  is  held 
to  be  satisfactory.  J.  S.  Carter. 


Quantum  mechanics  and  a  preliminary 
investigation  of  the  hydrogen  atom.  P.  A.  M. 
Dirao  (Proc.  Roy.  Soc.,  1926,  A,  110,  561 — 579). — 
The  orbital  motion  of  the  electron  in  the  hydrogen 
atom  is  examined  mathematically  on  certain  proposed 
general  equations  of  motion,  and  an  expression  is 
obtained  for  the  transition  frequencies  which  is 
similar  to  a  Rydberg  equation.  The  general  equations 
of  motion  have  been  developed  from  the  point  of  view 
(Heisenberg,  Z.  Physik,  1925,  33,  879)  that  if  x  and  y 
are  two  functions  of  the  co-ordinates  and  momenta 
of  a  dynamical  system,  then  in  general  xy  is  not 
equal  to  yx.  Equations  which  satisfy  quantum  con¬ 
ditions  are  given  (cf.  Proc.  Roy.  Soc.,  1925,  A,  109, 
642)  by  which  xy — yx  can  be  calculated. 

F.  G.  Soper. 

Dynamics  of  the  helium  atom.  V.  Trkal  (Z. 
Physik,  1926,  36,  194—214;  cf.  A.,  1923,  ii,  478,  479). 
— A  mathematical  investigation  of  the  dynamics  of 
the  helium  atom  model  for  the  “  singular  ”  case  in 
which  the  sum  of  the  squares  of  distances  between 
electrons  and  the  nucleus  is  constant.  By  means  of 
an  analogy  with  hydrogen,  the  Hamiltonian  functions 
for  the  three-body  problem  of  the  helium  atom  are 
used  to  connect  the  energy  of  the  atom  with  quantum 
numbers  and  frequencies.  R.  A.  Morton. 

Theory  of  light  emission  in  the  Rutherford- 
Bohr  atom.  J.  Palacios  (Ann.  Physik,  1926, 
[iv],  79,  55 — 80). — An  amplification  of  work  pre¬ 
viously  published  elsewhere  (A.,  1925,  ii,  835). 

J.  S.  Carter. 

True  absorption  of  light.  T.  Bialobjeski  (Ann. 
Physique,  1926,  [x],  5,  215 — 264). — A  theory  of  the 
transformation  of  light  into  heat  in  passing  through 
an  absorbing  medium  is  developed.  A  part  of  the 
energy  of  radiation  of  alight  wave  becomes  irregularly 
diffused  throughout  the  medium  through  which  it  is 
passing,  as  a  result  of  the  heterogeneity  of  the 
medium.  In  the  case  of  a  gas,  the  heterogeneity 
arises  from  the  fluctuations  of  density  accompanying 
the  molecular  motion.  The  varying  pressure  exerted 
by  the  diffused  waves  on  the  molecules  performs  a 
positive  amount  of  work  which  reappears  as  energy 
of  molecular  motion,  that  is,  as  heat.  The  mathe¬ 
matical  and  physical  bases  of  the  theory,  and  its 
development  from  the  point  of  view  of  the  quantum 
hypothesis,  are  discussed.  A.  B.  Manning. 

Mechanics  of  light-qnanta.  K.  Schaposch- 
nikov  (Z.  Physik,  1926,  36,  73 — SO). — A  theoretical 
discussion  of  collisions  between  light-quanta  and 
electrons.  E.  B.  Ludlam. 

Systematic  relations  between  electronic 
structure  and  band-spectrum  structure  in 
diatomic  molecules.  I.  R.  S.  Mulliken  (Proc. 
Nat.  Acad.  Sci.,  1926,  12,  144 — 151). — From  a  con¬ 
sideration  of  the  structure  of  known  band  spectra, 
taking  into  account  the  occurrence  of  nearly  integral 
and  half-integral  rotational  quantum  numbers, 
“  missing  lines  ”  near  the  band-origins,  occurrence  of 
P,  Q,  and  R  branches,  and  the  nature  of  the  electronic 
multiplicity,  certain  postulates  for  the  interpretation 
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and  prediction  of  the  structure  of  band  spectra  are 
put  forward.  J.  S.  Carter. 

Systematic  relations  between  electronic 
structure  and  band-spectrum  structure  in 
diatomic  molecules.  II.  The  ZnH,  CdH,  and 
HgH  molecules  and  their  spectra.  R.  S.  Mulli- 
ken  (Proc.  Nat.  Acad.  Sci.,  1926,  12,  151 — 158). — 
An  application  of  the  postulates  (preceding  abstract) 
to  the  spectra  of  ZnH,  CdH,  and  HgH  investigated 
by  Kratzer  (Ann.  Physik,  1923,  [iv],  71,  89), 
Hulthen  (A.,  1925,  ii,  470),  and  Ludloff  (ibid,.,  1113). 
Kratzer’s  equation  for  the  representation  of  bands  is 
criticised,  and  it  is  suggested  that  the  added  linear 
term,  the  theoretical  justification  of  which  is  ques¬ 
tionable,  should  be  suppressed.  Predicted  first  lines 
are  in  agreement  with  experiment  where  data  are 
most  trustworthy.  The  stabilities  of  molecules  in 
their  various  excited  states  and  their  electronic  con¬ 
figurations  are  discussed.  According  to  the  postulates, 
a  structure  essentially  the  same  as  in  the  HgH  bands 
is  to  be  expected  for  the  transition  2Pll2 — >2S  for 
all  molecules;  and  for  2S — >2P li2  a  structure  differ¬ 
ing  only  in  respect  to  the  missing  lines. 

J.  S.  Carter. 

Electronic  states  of  the  helium  molecule. 
R.  S.  Mulliken  (Proc.  Nat.  Acad.  Sci.,  1926,  12, 
158 — 162). — A  study  of  the  helium  bands  leads  to  the 
designation  2 S — mP  (m~ 3,  4,  5  .  .  .)  for  the  “main” 
and  “  second  ”  series  bands.  The  relatively  intense 
“  main  ”  series  is  emitted  by  a  molecule  composed  in 
its  least  excited  state  of  two  atoms  in  metastable  2 S 
“  doublet  ”  states,  and  the  weaker  “  second  ”  series  by 
a  molecule  composed  of  two  metastable  2S  -singulet 
atoms.  The  additional  bands  at  6400,  4546,  and  5730 
A.  (Curtis,  A.,  1922,  ii,  330;  Kratzer,  ibid.,  1923,  ii, 
595)  are  discussed  and  evidence  is  put  forward  to  show 
that  the  first  two  bands  correspond  with  a  transi¬ 
tion  of  the  type  xP — mS  and  the  third  with  xP — mD. 
The  various  electron  levels  and  transitions  now  known 
for  the  helium  molecule  are  presented  in  the  form  of 
an  energy-level  diagram.  J.  S.  Carter. 

Alternating  intensities  in  band  lines.  J.  C. 
Slater  (Nature,  1926, 117,  555 — 556). — The  alternat¬ 
ing  intensities  of  the  bands  of  neutral  and  ionised 
nitrogen,  and  of  oxygen,  may  be  connected  with  the 
difficulty  of  assigning  the  proper  period  in  quantising 
the  rotation  of  a  symmetrical  system.  Thus  the 
anomalous  intensities  should  depend  on  the  properties 
of  the  states,  and  not  of  the  transitions.  In  every 
case  examined,  the  lines  starting  or  ending  at  a  given 
rotational  state  are  either  all  strong  or  all  weak. 

A.  A.  Eldridge. 

Structure  of  the  bands  4511  and  4123  in  the 
spectrum  of  carbon  monoxide.  0.  Jasse  (Compt. 
rend.,  1926,  182,  692 — 694). — The  bands  in  the  spec¬ 
trum  of  carbon  monoxide  can  be  arranged  in  series, 
P,  Q ,  and  E,  and  the  equation  R(m)—Q(m)=Q(m-\-  l)~ 
P(m+ 1)  holds.  The  bands  4511  and  4123  have  a 
more  complex  structure  than  those  of  Hulthen  (A., 
1925,  ii,  470),  but  they  belong  to  the  same  series. 

W.  Thomas. 


Ultra-violet  absorption  spectra  of  aqueous 
solutions  of  sulphur  dioxide  and  some  of  its 
derivatives.  F.  H.  Getman  (J.  Physical  Chem., 
1926,  30,  266—276  ;  cf.  Wright,  J.C.S.,  1914,  105, 
673;  Garrett,  ibid.,  1915,  107,  1324;  Schaefer, 
Niggemann,  and  Koehler,  A.,  1915,  ii,  389). — The 
extinction  coefficients  of  aqueous  solutions  of  sulphur 
dioxide,  sodium  sulphite,  sodium  hydrogen  sulphite, 
and  potassium  metabisulphite  have  been  studied  and 
curves  shoving  the  logarithms  of  the  molecular  extinc¬ 
tion  plotted  against  corresponding  wave-lengths  are 
given.  In  agreement  with  Baly  and  Bailey  (J.C.S., 
1922,  121,  1813)  and  others,  it  is  found  that  aqueous 
solutions  of  sulphur  dioxide  show  a  characteristic 
absorption  band  at  276  gg,  attributed  to  hydrated 
sulphur  dioxide  (S0,,H20).  For  solutions  of  the  same 
concentration,  the  extinction  curve  can  readily  be 
reproduced  provided  that  oxygen  and  carbon  dioxide 
are  excluded.  Freshly-prepared  solutions  of  potassium 
metabisulphite  give  a  characteristic  band  at  263  gg, 
and  this  is  regarded  as  evidence  of  the  existence  of  the 
undecomposed  salt  in  solution.  On  keeping,  this  band 
is  replaced  by  that  of  sulphur  dioxide  at  276  gg. 
Freshly-prepared  solutions  of  sodium  hydrogen 
sulphite  show  end  absorption  only,  but  on  keeping  in 
the  light,  if  oxygen  be  present,  photo-oxidation  of 
the  ion  HS03'  occurs  with  the  simultaneous  develop¬ 
ment  of  the  band  at  276  gg.  The  absorption  coefficient 
increases  up  to  a  maximum  in  30  days.  No  band  at 
257  gg  was  obtained  with  solutions  of  either  sodium 
hydrogen  sulphite  or  potassium  metabisulphite,  as  is 
claimed  by  Baly  and  Bailey  ( loc .  cit.).  Light  is  essen¬ 
tial  to  the  oxidation  of  hydrogen  sulphite  solutions  ; 
the  presence  of  sucrose  retards  this  oxidation.  Solu¬ 
tions  of  sodium  sulphite  do  not  show  selective  absorp¬ 
tion. 

Baly’s  relationship  (A.,  1915,  ii,  714)  connecting 
ultra-violet  frequencies  with  a  fundamental  frequency 
in  the  infra-red  is  applicable  to  the  bands  at  263  and 
276  gg  found  for  potassium  metabisulphite  and  the 
hydrated  sulphur  dioxide,  respectively. 

Beer's  law  does  not  apply  to  aqueous  solutions  of 
sulphur  dioxide  or  its  derivatives. 

L.  S.  Theobald. 

Constitution  and  absorption  spectra  of  ferro- 
and  cupri-nitricoxide  salts.  W.  Manchot  and  E. 
Lexckh  (Ber.,  1926,  59,  [B],  406 — 411 ;  cf.  Manchot 
and  co- workers,  A.,  1907,  ii,  93;  1910,  ii,  414;  1914, 
ii,  567). — The  absorption  spectra  have  been  deter¬ 
mined  for  constant  thickness  and  varying  concen¬ 
tration  of  solution.  The  optical  behaviour  of  ferro- 
nitricoxide  sulphate,  selenate,  and  chloride  in  aqueous 
solution  is  identical,  the  coloured  cation,  FeNO', 
being  uninfluenced  by  the  optically  indifferent  anions. 
Cl',  S04",  and  Se04".  The  spectra  of  the  green 
solutions  of  ferronitricoxide  chloride  in  alcohol,  esters 
(acetic,  benzoic,  or  malonic),  or  hydrochloric  acid  are 
completely  similar,  so  that  hydrogen  chloride  may 
replace  alcohol  or  ester  in  the  anionic  complex  which 
causes  the  colour.  On  the  other  hand,  the  spectra 
of  the  red  solutions  of  ferronitricoxide  sulphate  in 
concentrated  sulphuric  acid  or  of  ferronitricoxide 
chloride  in  pyridine  denote  a  different  structure  of  the 
coloured  component. 
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Solutions  of  cuprinitricoxide  salts  in  concentrated 
sulphuric  acid,  alcohol,  or  ethyl  acetate  have  closely 
similar  absorption  spectra,  which  nearly  resemble 
those  of  the  green  type  of  ferronitricoxide  salts.  It 
appears  probable  that  the  colour  is  due  entirely  to  the 
compound  CuX2,NO,  and  that  the  solvent  takes  no 
part  in  the  formation  of  the  complex.  Copper  com¬ 
pounds  analogous  to  the  brown  ferronitricoxide  salts 
do  not  appear  to  exist,  thus  explaining  the  observations 
that  aqueous  solutions  of  copper  salts  do  not  absorb 
nitric  oxide  and  that  the  production  of  cuprinitric¬ 
oxide  salts  is  greatly  restricted  by  the  presence  of 
water.  The  red  ferronitricoxide  salts  have  no 
counterpart  among  copper  compounds.  H.  Wren. 


Constitution  and  absorption  spectra  of  ferro- 
nitrososulphide  compounds  (Roussin’s  salts) 
and  their  relationship  to  the  dissociating  ferro¬ 
nitricoxide  salts.  W.  Manohot  and  E.  Linokh 
(Ber.,  1926,  59,  [B],  412 — 418). — The  absorption 
spectra  of  Roussin’s  salts,  belonging  to  the  red  series 
[Fe(NO)2S'K  and  Fe(N0)2S‘S03K,  in  water; 
Fe(NO)2S'Et  in  alcohol],  are  closely  similar  to  one 
another,  but  differ  completelyfrom  those  of  the  brown, 
green,  or  red  ferronitricoxide  salts  (cf.  preceding 
abstract).  They  are  formed  by  an  irreversible 
reaction,  the  absorption  of  2  mols.  of  nitric  oxide  being 
independent  of  the  partial  pressure  of  the  latter; 
during  their  decomposition  there  is  no  evidence  of 
the  production  of  compounds  containing  a  smaller 
proportion  of  nitric  oxide.  Their  formation  depends 
on  the  presence  of  the  thiol  group.  The  most  prob¬ 
able  constitution  is  RS'Fe(NO)2-Fe(NO)2-SR.  In 
confirmation  of  Bellucci’s  formulation, 

liNo!:l>r»<N(SNO,jS]K’ 

for  the  black  series  of  Roussin's  salts  (cf.  A.,  1907,  ii, 
29,  472;  1908,  ii,  499,  593),  it  is  observed  that  the 
absorption  spectra  of  these  compounds  dissolved  in 
water  are  closely  analogous  to  those  of  the  brown, 
dissociating  ferronitricoxide  salts.  Further,  they 
are  readily  produced  when  potassi  um  f  erronitrosulphide 
is  treated  with  an  aqueous  solution  of  ferrous  sulphate 
in  an  atmosphere  of  nitric  oxide.  The  formation  of 
the  red  from  the  black  salts  is  necessarily  accompanied 
by  partial  decomposition,  whereby  iron  is  eliminated 
in  combination  with  nitric  oxide  and  is  subsequently 
oxidised,  with  consequent  formation  of  nitrous  oxide 
or  ammonia,  according  to  conditions.  Direct  con¬ 
version  of  the  red  into  the  black  series  cannot  be 
achieved ,  and  is  not  in  any  case  possible  if  the  potass¬ 
ium  atom  of  the  compound  Fe(NO)2SK  is  replaced 
by  a  non-mobile  group  unless  a  portion  of  the  molecule 
is  destroyed.  H.  Wren. 


Absorption  spectrum  of  tin  vapour  in  the 
ultra-violet.  R.  V.  Zumstein  (Physical  Rev., 
1926,  [ii],  27,  150 — 156). — The  arc  spectrum  of  tin 
between  1950  and  2170  A.  has  been  explored,  12  new 
lines  being  observed.  Values  of  the  wave-length, 
frequency,  and  intensity  are  tabulated,  together  with 
known  values  from  6000  to  2190  A.  and  1756  to 
1950  A.;  53  lines  (38  of  which  are  new)  at  which 
absorption  by  the  vapour  was  observed  are  also 
indicated.  The  results  are  in  general  agreement  with 
McLennan,  Young,  and  McLay’s  table  of  frequency 


differences  (A.,  1925,  ii,  454).  A  new  table,  revised 
to  envisage  the  absorption  experiments  and  the  new 
arc  lines,  is  given.  A.  A.  Eld  ridge. 

Infra-red  absorption  spectra  of  organic  deriv¬ 
atives  of  ammonia.  III.  Di-  and  tri-phenyl- 
amine.  IV.  Mono-,  di-,  and  tri-b enzylamine . 

F.  K.  Bell  (J.  Amer.  Chem.  Soc.,  1926,  48,  813 — 
817,  818 — 823;  cf.  this  vol.,  222). — III.  Infra-red 
absorption  curves  for  molten  diphenylamine  (at  65°) 
and  triphenylamine  (145°)  are  figured.  In  the  region 
2-8 — 3-4  [i,  the  same  qualitative  differentiation  is 
observed  between  aniline  and  di-  and  tri-phenyl- 
amines  as  between  aniline  and  the  alkylanilines,  whilst 
the  intensity  of  the  benzene  band  at  3-3  g  is  not  in¬ 
creased  with  increasing  phenylation  of  the  ammonia 
(cf.  Lecomte,  A.,  1924,  ii,  641).  In  the  region  3-0 — 
10-0  [x,  the  curves  for  di-  and  tri-phenylamine  are 
decidedly  similar. 

IV.  Infra-red  -  absorption  spectra  of  mono-,  di-, 
and  tri-benzylamine,  the  first  two  at  the  ordinary 
temperature,  the  last  at  105°,  are  figured.  The  same 
general  qualitative  differentiation  is  observed  in  these 
three  compounds  as  that  previously  recorded  between 
corresponding  amines  of  the  aryl  and  aryl-alkyl  types. 
The  absorption  spectrum  of  monobenzylamine  sug¬ 
gests  the  predominance  of  the  alkyl  structure.  In 
tribenzylamine,  the  aryl  structure  is  most  marked, 
whilst  the  dibenzylamine  curve  is  intermediate.  In 
the  cases  of  di-  and  tri-benzylamine,  both  the  benzene 
band  at  3-3  g  and  the  methyl  band  at  3-5  g  are  present, 
indicating  the  probability  of  the  presence  of  these  two 
bands  in  all  aryl-alkyl  derivatives,  although  a  broad 
band  at  3-4  g  could  not  be  resolved  in  the  case  of 
monobenzylamine.  A  new  band,  characteristic  of 
the  benzene  nucleus,  was  located  at  5-1  g. 

F.  G.  Willson. 

Absorption  spectra  of  mesityl  oxide.  R.  A. 
Morton  (J.C.S.,  1926,  719 — 720). — Mesityl  oxide 
reacts  completely  with  sodium  hydrogen  sulphite 
solution,  giving  a  practically  quantitative  yield  of 
the  double  compound.  The  ketone  regenerated  from 
the  hydrogen  sulphite  compound  was  identical  with 
the  original  product  in  respect  to  b.  p.  and  absorption 
spectrum  in  the  liquid  state,  and  in  alcoholic  solution. 
The  substance  exhibits  four  distinct  absorption  bands, 
the  maximum  wave-length  absorbed  being  at  3240  A, 
The  pure  liquid  shows  the  same  frequency  of  maximum 
absorption  as  the  vapour.  Thus  the  reported  isolation 
by  Harries  (A.,  1899,  i,  566 ;  1904,  i,  427)  of  a  form  of 
mesityl  oxide  inactive  towards  sodium  hydrogen 
sulphite  has  not  been  confirmed.  A.  E.  Mitchell. 

Infra-red  absorption  of  the  N — H  linking. 
E.  O.  Salant  (Proc.  Nat.  Acad.  Sci.,  1926,  12,  74 — 
80). — Di-w-propylamine,  di-w-butylamine,  diisoamyl- 
amine,  diphenylamine,  dibenzylamine,  and  hydrazo- 
benzene  show  absorption  from  2-9  to  3-1  g,  whilst 
tri-n-propylamine,  tri-w-butylaminc,  triisoamylamine, 
triphenylamine,  tribenzylamine,  and  azobenzene  do 
not.  An  absorption  band  in  the  region  of  3  g  is 
therefore  characteristic  of  the  N — H  linking.  In  the 
solid  state,  diphenylamine  has  the  absorption  band  at 
2-89  g  instead  of  between  3  and  3-1  g.  This  shift  of 
the  band  is  attributed  to  the  linking  of  the  nitrogen 
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to  the  unsaturated  carbon  atom,  and  not  to  any 
influence  of  the  physical  state.  A.  E.  Mitchell. 

Absorption  spectra  and  tautomerism.  I. 
Keto-enol  tautomerism.  Ethyl  acetoacetate, 
acetylacetone,  and  a-benzoylcamphor.  R.  A. 
Morton  and  W.  C.  V.  Rosney  (J.C.S.,  1926,  706 — 
713). — Measurements  of  the  absorption  spectra  of 
ethyl  acetoacetate,  acetylacetone,  a-benzoylcamphor, 
and  a  large  number  of  derivatives,  have  been  made. 
The  results  are  in  agreement  with  those  of  Grossmann 
(Z.  physikal.  Chem.,  1914, 109,  305),  with  the  addition 
that  it  is  shown  that  thin  films  of  ethyl  acetoacetate 
exhibit  an  absorption  band  at  2430  A.,  and  that  ethyl 
dialkylacetoacetates  exhibit  one  in  the  region  of 
2800  A.  The  results  indicate  that  keto-enol  tauto- 
merides  exhibit  the  same  wave-length  of  maximum 
absorption,  but  show  extinction  coefficients  of  a 
different  order  of  magnitude.  A.  E.  Mitchell. 

Absorption  spectra  and  tautomerism.  II. 
Ethyl  mesityloxidoxalate,  formylphenylacetate, 
and  diacetylsuccinate.  R,  A.  Morton  and  E. 
Rogers  (J.C.S.,  1926,  713 — 718). — An  examination 
of  the  absorption  spectra  of  ethyl  mesityloxidoxalate, 
ethylf  ormylphenjdacetatc,  and  ethyl  diacetylsuccinate, 
has  shown  that  these  are  different  in  type  from  those 
exhibited  by  keto-enol  tautomerides  (cf.  preceding 
abstract).  The  reversible  a  —  |3  isomerism  of  ethyl 
mesityloxidoxalate  resembles  ring-chain  tautomerism 
rather  than  keto-enol  tautomerism.  The  metallic 
derivatives  appear  to  be  co-ordinated  compounds.  The 
ratio  of  the  absorptive  powers  of  the  two  isomerides  of 
ethyl  formylformate  is  1  :  T2,  which,  taken  in  con¬ 
junction  with  the  work  of  Errera  and  Henri  (A., 
1925,  ii,  1137),  indicates  that  these  are  cis-trans 
isomerides.  Similar  results  for  ethyl  diethylsuccinate 
indicate  that  its  isomerides  are  of  the  cis-trans  type. 

A.  E.  Mitchell. 

Valency.  V.  Absorption  spectra  of  halogen 
and  sulphonic  derivatives  of  camphor.  Origin 
of  the  ketonic  absorption  band.  T.  M.  Lowry 
and  G.  Owen  (J.C.S.,  1926,  606 — 622). — Quantitative 
data  are  given  for  the  general  and  selective  absorption 
of  twenty  halogen  and  sulphonic  derivatives  of 
camphor.  These  show  that  whilst  the  general  absorp¬ 
tion  is  influenced  to  a  large  extent  by  the  introduction 
of  a  negative  group  in  any  position  in  the  molecule, 
the  selective  absorption  is  influenced  by  a  halogen 
atom  only  when  this  is  in  the  a-position.  The  effect 
of  a  halogen  atom  or  a  sulphonic  group  in  the  more 
remote  p-  and  ^-positions  is  negligible.  The  ketonic 
absorption  band  is  attributed  to  an  activation  of  the 
valency  electron  of  the  double  linking  uniting  carbon 
and  oxygen.  A.  E.  Mitchell. 

Valency.  VI.  General  and  selective  absorp¬ 
tion  of  halogen  derivatives  of  methane.  Origin 
of  general  absorption.  T.  M.  Lowry  and  (Miss) 
R.  R.  Sabs  (J.C.S.,  1926,  622 — 630). — Quantitative 
data  for  nine  halogen  derivatives  of  methane  are  given. 
The  general  absorption  of  the  chloro-  and  bromo- 
derivatives  increases  progressively  from  chloroform  to 
carbon  tetrabromide.  Methyl  iodide  produces  a  band 


which  increases  in  intensity  and  wave-length  on 
passing  to  methylene  iodide  and  to  iodoform,  where 
the  absorption  becomes  selective  and  the  crest  is 
resolved  into  two  maxima.  The  ultra-violet  absorp¬ 
tion  band  of  methyl  iodide  is  explained  on  the  relative 
weakness  of  the  band  between  carbon  and  iodine  and 
the  small  energy  quanta  required  to  activate  it.  It  is 
suggested  that  the  general  absorption  of  the  halogen 
derivatives  of  methane  and  of  camphor  (cf.  preceding 
abstract)  and  the  increase  in  general  absorption  duo 
to  a-substitution  of  negative  atoms  is  due  to  activation 
of  a  single  linking,  analogous  to  the  activation  of  the 
double  linking  of  the  carbonyl  group  ( loc .  cit.).  The 
close  resemblance  between  the  absorption  spectra  of 
iodoform  and  potassium  iodide  observed  by  Crymble, 
Stewart,  and  Wright  (A.,  1910,  ii,  470)  has  been 
confirmed.  A.  E.  Mitchell. 

Band  series  in  infra-red  absorption  spectra  of 
organic  compounds.  I.  J.  W.  Ellis  (Physical 
Rev.,  1926,  [ii],  27,  298 — 313). — The  nature  of  the 
absorption  curves  characteristic  of  various  organic 
liquids  suggests  that  the  origin  of  the  different  absorp¬ 
tion  bands  may  be  traced  to  different  atoms,  or  pairs 
of  atoms,  as  absorbing  centres.  The  frequencies  of  a 
series  of  outstanding  bands,  attributed  to  vibrations 
between  atoms  of  a  carbon-hydrogen  pair,  correspond 
with  the  expression  v„X  10'12=47-37n— 0-783n2„ 
where  n=l,  2,  .  .  .  10.  For  a  carbon-carbon  link¬ 
ing,  the  frequencies  of  many  bands  are  expressed  by 
i<'aX  10'12=10-71ti,  where  n—\,  2,  .  .  .  28.  Prac¬ 
tically  all  the  bands,  up  to  7  g,  observed  in  the  spectra 
of  the  simple  hydrocarbons,  are  accounted  for  by 
combinations  of  low-frequency  members  of  these  two 
series,  ve=vm-\-v'n.  A.  A.  Eldridge. 

Fluorescence  of  mercury  vapour.  H.  Niewod- 
niczanski  (Nature,  1926, 117,  555). — The  fluorescence 
radiation  excited  by  an  aluminium  spark  in  mercury 
vapour,  the  mercury  being  contained  in  sealed  tubes 
or  in  tubes  connected  to  a  mercury-vapour  pump, 
remains  unchanged  if  the  entire  tube  is  kept  at  a 
constant  temperature,  and  is  not  increased  by  local 
cooling.  The  results  are  not  in  agreement  with  those 
of  Wood  and  van  der  Lingen  (A.,  1922,  ii,  245;  cf. 
Proc.  Roy.  Soc.,  1921,  A,  99,  362).  Besides  the  bands 
and  lines  observed  by  these  authors,  the  line  4358  A. 
was  found,  appearing  at  200°  and  having  a  maximum 
intensity  at  230 — 270°.  The  line  2537  A.  appears  at 
130°  and  has  a  maximum  intensity  at  230°. 

A.  A.  Eldridge. 

Difference  of  the  fluorescence  and  absorption 
spectra  of  uranyl  salts.  G.  H.  Dieke  and  A.  C.  S. 
van  Heel  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1925,  28,  953 — 954). — The  frequency  interval  between 
the  spectral  groups  of  the  fluorescence  spectrum  of  a 
uranyl  salt  is  larger  than  that  between  the  analogous 
groups  in  the  absorption  spectrum.  This  difference 
varies  slightly  for  different  salts,  and  is  explained  by 
supposing  that  the  frequency  interval  of  the  fluor¬ 
escence  bands  corresponds  with  the  change  of  oscill¬ 
ation  energy  in  the  non-excited  state,  and  that  of  the 
absorption  bands  to  the  difference  between  the  energy 
levels  in  the  excited  state.  M.  S.  Burr. 
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Monochromatic  excitation  of  fluorescence  [in 
uranyl  salts].  A.  C.  S.  van  Heel  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1925,  28,  955 — 957).— 
Examination  of  uranyl  calcium  phosphate  (autunite) 
and  of  uranyl  potassium  sulphate  at  the  temperatures 
of  liquid  air  and  liquid  hydrogen  has  shown  that 
pronounced  fluorescence  cannot  be  excited  by  light 
which  has  not  exactly  the  same  wave-length  as  one 
of  the  absorption  lines.  Numbering  the  fluorescence 
bands  towards  the  red  1,  2,  3,  etc.,  and  the  absorption 
bands  towards  the  violet  1',  2',  3',  etc.,  band  1  is  the 
same  as  band  1'.  No  fluorescence  is  excited  by  light 
of  wave-length  of  fluorescence  band  2.  Light  of  wave¬ 
length  of  the  reversible  band  1  or  1'  excites  the  two 
fluorescence  bands  2  and  3,  but  it  is  uncertain  whether 
1  emits  or  not.  On  excitation  by  band  2',  the  fluor¬ 
escence  of  bands  2  and  3  increases,  the  reversible  band 
and  a  band  still  more  towards  the  red,  possibly  4, 
emit.  Photographic  observations  were  made  in  liquid 
air,  but  only  visual  ones  in  liquid  hydrogen. 

M.  S.  Burr. 

Luminescence  of  solids.  J.  Ewles  (Proc. 
Leeds  Phil.  Lit.  Soc.,  1925, 1,  [i],  6 — 10). — A  theory  of 
luminescence  is  developed  according  to  which  the 
necessary  impurity,  usually  a  coloured  salt  or  a  rare 
earth,  is  present  in  a  state  of  solid  solution,  the  atoms 
being  incorporated  in  the  crystal  lattice  of  the 
“  solvent.”  These  incorporated  atoms,  linked  with 
solvent  atoms  by  electrostatic  binding  forces,  con¬ 
stitute  the  radiating  systems.  Excitation  may  be  by 
light,  .X-rays,  or  cathode  rays,  and  for  photo-excit¬ 
ation  there  exist  definite  excitation  wave-lengths 
characteristic  of  the  impurity.  Atoms  of  impurity 
absorb  the  excitation  waves,  the  absorbed  energy 
causing  an  alteration  of  their  electronic  configuration 
(e.g.,  an  electron  jumps  from  one  orbit  to  another). 
As  a  result  of  the  change  in  the  external  force  field, 
the  linked  solvent  atoms  are  displaced  into  a  new  and 
unstable  configuration,  which  when  excitation  ceases 
returns  to  the  original  state  with  emission  of  energy 
in  the  form  of  luminescence.  Consideration  of  the 
spectroscopic  nature  and  of  the  direction  of  polarisation 
of  the  luminescent  radiation  supports  this  view. 
Cathode  rays  excite  no  considerable  light  emission 
until  the  rays  attain  a  considerable  velocity.  For 
the  slower  rays,  only  soft  “  impulse  ”  radiation  results, 
which  is  absorbed  largely  by  the  solvent  before  reach¬ 
ing  an  impurity  nucleus,  light  emission  not  commenc¬ 
ing  to  any  notable  extent  until  a  speed  corresponding 
with  an  X-ray  excitation  quantum  for  the  impurity 
is  reached.  Phosphorescence  differs  from  lumin¬ 
escence  in  that  it  necessitates  the  ejection  of  an  elec¬ 
tron.  Since  the  atom  is  more  or  less  permanently 
ionised,  the  structure  may  resolve  itself  into  a  meta¬ 
stable  configuration  from  which  it  -will  only  return, 
possibly  by  a  number  of  quantum  jumps  through 
stationary  states,  with  emission  of  luminescence,  on 
recovery  of  the  lost  electron.  The  fact  that  the 
intensity  of  luminescence  passes  through  a  maximum 
with  increasing  concentration  of  active  impurity  is 
explained  by  assuming  that  the  emission  is  propor¬ 
tional  to  the  number  of  impurity  atoms  present  in  a 
state  of  solid  solution,  and  that  there  is  a  fairly  low 
limiting  concentration  beyond  which  the  impurity 


does  not  go  into  solid  solution.  The  excess  atoms 
cannot  therefore  form  centres  of  emission,  but  can 
nevertheless  absorb  the  exciting  radiation  and 
possibly  also  the  emitted  luminescent  radiation. 
There  is  thus  increased  absorption  and  decreased 
emission.  A  necessary  condition  of  the  theory  out¬ 
lined  is  that  the  solvent  must  be  transparent  to  some 
of  the  frequencies  absorbable  by  the  impurity  in  the 
state  of  solid  solution.  J.  S.  Carter. 

Photographic  spectra  of  triboluminescence. 
D.  M.  Nelson  (J.  Opt.  Soc.  Amer.,  1926,  12,  207 — 
215). — -The  spectrum  of  triboluminescence  can  be 
photographed  if  a  circular  piece  of  suitable  material 
is  rotated  (2000  revolutions/min.)  and  a  wire  brush 
or  carborundum  is  pressed  against  a  point  a  little 
below  the  slit  of  a  spectrograph.  The  light  from 
sphalerite  gives  a  continuous  spectrum  in  the  yellow, 
with  a  duration  of  0-02  sec.  Chlorophane  yields  a 
similar  spectrum  consisting  of  a  narrow  yellow  band. 
The  spectrum  obtained  from  a  powdered  synthetic 
zinc  sulphide  is  wider  and  extends  over  into  the  green. 
The  colours  of  triboluminescence,  phosphorescence, 
and  fluorescence  spectra  appear  to  be  the  same,  with 
no  essential  difference  in  the  case  of  the  luminescent 
powder.  The  character  of  the  brush  does  not  affect 
the  colour  of  the  light,  but  exerts  some  influence  on 
the  intensity.  R.  A.  Morton. 

Triboluminescence.  W.  Perschke  (Compt. 
rend.,  1926,  182,  630 — 632). — The  triboluminescence 
of  zinc  sulphide  containing  varying  small  quantities 
of  manganese  is  uninfluenced  by  the  action  of  red 
heat  for  1—6  hrs.  and  by  variation  in  the  rate  of 
cooling.  S.  K.  Tweedy. 

Samarium  phosphors.  M.  Travnicek  (Ann. 
Physik,  1926,  [iv],  79,  237—260;  cf.  A.,  1925,  ii, 
354). — Intimate  mixtures  of  traces  of  samarium  oxide 
with  oxides  of  the  alkaline-earth  metals  (with  or 
without  sulphur)  and  a  little  alkali  fluoride  yield 
brilliant  phosphors  on  fusion.  The  basis  may  be  the 
oxides,  sulphides,  or  sulphates,  and  the  type  atom 
oxygen  or  sulphur.  Intense  illumination  with  ultra¬ 
violet  light  results  in  a  persistent  afterglow  which  may 
be  resolved  spectroscopically  into  three  groups  of 
bands  :  (a)  two  or  three  double  bands  about  40 — 60  A. 
wide  in  the  region  640 — 670  pp.,  (6)  a  doublet  in  the 
orange-red  consisting  of  two  bright  lines  less  than  10  A. 
wide  and  flanked  on  either  side  by  weaker  satellites, 
(c)  a  third  group  in  the  green-yellow  similar  in  struc¬ 
ture  to  (6).  The  discontinuities  in  the  spectrum  are 
connected  with  the  property  which  samarium  shares 
with  other  rare  earths  of  exhibiting  an  absorption 
spectrum  in  solution  or  in  the  solid  state  consisting  of 
very  narrow  bands.  Comparable  lines  in  the  spectra 
yielded  by  different  alkaline-earth  phosphors  exhibit 
shifts  depending  on  the  mol.  wt.  of  the  substance  used 
as  a  basis. 

In  the  sulphide  phosphors,  the  lines  move  towards 
the  blue  as  the  mol.  wt.  of  the  sulphide  increases, 
whilst  the  shift  is  in  the  opposite  direction  for  the  oxide 
phosphors.  The  relative  intensities  of  single  lines 
vary  with  the  method  of  excitation.  The  spectra 
emitted  from  fused  mixtures  of  calcium  and  strortium 
sulphides  do  not  consist  of  the  superposed  spectra  of 
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the  individual  phosphors  as  do  the  spectra  of  the 
mixed  phosphors,  but  intermediate  stages  are  ob¬ 
served.  The  effect  of  temperature  on  the  duration 
of  the  afterglow  and  the  influence  of  diluting  the 
phosphors  with  inactive  materials  have  been  studied. 
The  displacements  of  hands  from  red  to  violet  in  the 
sulphide  and  sulphate  phosphors  are  connected  with 
increasing  heats  of  formation  for  the  compounds  in 
the  order  magnesium,  calcium,  strontium,  and  barium ; 
and  decreasing  heats  of  formation  of  the  oxides  are 
accompanied  by  the  reverse  displacements.  Toma- 
schek’s  mechanism  for  the  phosphorescence  is  sup¬ 
ported.  R.  A.  Morton. 

Comparison  of  the  energy  and  the  ionisation 
produced  in  air  by  .X-rays  of  different  wave¬ 
lengths.  H.  Kulenkampef  (Ann.  Physik,  1926, 
[iv],  79,  97 — 142). — The  conditions  for  accurate 
determinations  of  the  energy  of  X-rays  by  means 
of  a  thermopile  and  galvanometer  are  discussed  in 
detail  and  data  given  for  rays  of  varying  hardness. 
Simultaneous  measurements  of  the  ionisation  effected 
in  a  definite  length  of  air  allow  the  fraction  of  the  total 
energy  which  is  absorbed  to  be  evaluated.  The 
radiations  employed  were  largely,  but  not  strictly, 
monochromatic,  since  the  complete  emission  of  various 
metals  used  as  anticathodes  was  passed  through  filters 
transmitting  selectively  the  Ka  lines  concerned.  The 
amount  of  energy  necessary  for  the  formation  in  air 
of  an  ion-pair  is  independent  of  the  wave-length  within 
the  range  0-56 — 2  A.  and  corresponds  with  35^5  volts/ 
ion-pair.  R.  A.  Morton. 

Increased  conductivity  of  solid  dielectrics  on 
exposure  to  X-rays.  C.  Roos  (Z.  Physik,  1926,  36, 
18—35). — Paraffin,  ebonite,  and  amber  show  typical 
saturation  values.  The  increase  in  conductivity  is 
the  same  for  rhombic  as  for  monoclinic  sulphur  and 
does  not  reach  a  saturation  value.  The  conductivity 
increases  directly  as  the  hardness  of  the  X-rays. 

E.  B.  Ludlam. 

Dielectric  constants  of  solutions  of  electrolytes. 
H,  Sack  (Physikal.  Z.,  1926,  27,  206— 208).— The 
expression  D=I>0[1  —  (D0— Dj)n4Ttr3/3D0],  in  which 
D  is  the  dielectric  constant  of  a  dilute  solution,  D0 
that  of  the  solvent,  Dj  that  of  a  sphere  of  solute  of 
radius  r,  and  ?i  the  number  of  such  spheres  per  c.c., 
leads  to  reasonable  values  of  r  for  sugar  solutions,  but 
not  for  solutions  of  electrolytes.  The  discrepancy 
is  due  to  the  dipolar  nature  of  the  water  molecule. 
In  the  neighbourhood  of  ions,  orientation  occurs 
■within  the  sphere  of  influence  of  the  ions.  The 
phenomena  are  discussed  theoretically  and  the 
expression  D=80(l — 3-0c),  in  which  c  is  the  molar 
concentration,  is  shown  to  he  in  good  agreement  with 
the  ionic  sphere  of  influence  ”  of  the  univalent 
aqueous  salt  solutions  for  which  it  is  applicable. 

R.  A.  Morton. 

Dielectric  constant  and  molecular  weight  of 
bromine  vapour.  E.  Pauling  (Physical  Rev., 
1926,  [ii],  27,  181 — 182). — Bramley’s  value  for  the 
dielectric  constant  of  bromine  vapour  (A.,  1925,  ii, 
802)  is  probably  incorrect,  and  his  conclusion  that  the 
vapour  has  the  formula  (Br2)6  is  invalid. 

A.  A.  Eldridge. 


Dielectric  constant  of  natural  and  synthetic 
mixtures.  K.  Lichtenecker  (Physikal.  Z.,  1926, 
27,  115 — 158). — A  summary  of  work  in  the  past  fifty 
years,  with  an  extensive  bibliography.  An  historical 
section  is  followed  by  a  comparison  of  formulae  con¬ 
necting  the  dielectric  constants  of  mixtures.  The 
following  matters  are  considered  among  others : 
refractive  indices  of  mixtures,  refractive  index,  and 
pressure  (density)  changes;  dielectric  constants  and 
pressure  (density),  temperature,  variations ;  dielectric 
constants  of  liquids  under  high  pressures ;  the  doubly- 
refracting  and  other  properties  of  anisotropic  mixtures. 

R.  A.  Morton. 

Association,  adsorption,  and  dielectric 
constant.  C.  T.  Zahn  (Physical  Rev.,  1926,  [ii], 
27,  329 — 340). — Measurements  were  made,  in  the  case 
of  water  vapour,  of  the  variation  of  the  dielectric 
constant  with  change  of  pressure  (3 — 20  mm.)  and  of 
temperature  (23-3 — 165°).  At  the  ordinary  temper¬ 
ature,  the  curve  connecting  e — 1  with  the  pressure 
consists  of  two  straight  portions  connected  by  a 
transition  curve;  the  change  of  slope  disappears  at 
about  47°.  The  anomalous  upper  portion  is  not 
ascribed  to  the  effect  of  association,  but  to  adsorption 
of  water  on  the  condenser  plates.  A.  A.  Eldridge. 

Electric  moment  of  the  benzene  molecule. 
R.  Sanger  (Physikal.  Z.,  1926,  27,  165—174).— 
Debye’s  theory,  with  the  Lorentz-Lorenz  value 
v=4:t/3  for  the  inner  field  factor,  gives  an  imaginary 
moment  when  applied  to  benzene  in  the  liquid  state. 
Gans’  extension  of  the  theory  as  interpreted  by 
Graffunder  gives  zero  moment,  but  according  to 
Smyth  gives  a  moment  g=0-2x  10‘18.  A  critical 
examination  of  the  methods  of  calculating  the  electric 
moment  from  the  dielectric  constant  shows  that  no 
definite  value  can  be  deduced  from  the  available 
experimental  results.  Any  inferences  as  to  the  electric 
moment  of  a  liquid  based  on  the  variation  of  the  dielec¬ 
tric  constant  with  temperature  are  untrustworthy. 
For  benzene,  the  experimental  results  are  in  accord 
with  a  zero  moment.  A.  B.  Manning. 

Diffusion  of  light  in  liquids.  Y.  Rocard 
(Compt.  rend.,  1926,  182,  690 — 691). — The  depolar¬ 
isation  of  carbon  tetrachloride  was  found  to  be  0-106, 
and  that  of  benzene  to  be  0-438,  both  measured  for 
red  light,  fluorescence  being  eliminated.  The  diffu¬ 
sion  of  white  light  in  benzene  is  2-85  times  that  in 
carbon  tetrachloride.  Both  liquids  had  been  purified 
by  slow  filtration.  Several  errors  in  ordinary  measure¬ 
ments  are  discussed  and  avoided.  The  results  are 
used  to  test  a  molecular  theory  of  the  diffusion  of 
light  and  formula!  are  deduced.  W.  Thomas. 

Refractometry.  K.  von  Auwers  (Rec.  trav. 
ehim.,  1926,  45,  307 — 313). — Critical  in  reply  to  van 
Woerden  (this  vol.,  293).  The  difference  between 
the  “  theoretical  ”  and  the  “  comparative  ”  views  of 
refractometry  is  regarded  as  immaterial.  The  em¬ 
pirical  basis  of  spectrochemistry  is  stressed. 

R.  Brightman. 

Changes  in  the  refractive  index  of  helium 
produced  in  a  glow  discharge.  W.  H.  McCurdy 
and  A.  Bramley  (Physical  Rev.,  1926,  [ii],  27,  314 — 
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317). — An  account  of  preliminary  attempts  to  measure 
the  refractivity  of  helium  in  the  spectral  region  close 
to  emission  or  absorption  lines.  The  requirements 
of  Lorentz’s  and  of  Kramers’  theories  are  considered. 

A.  A.  Eldridge. 

Dependence  of  optical  rotatory  power  on 
chemical  constitution.  VI.  Rotatory  powers 
of  phenyl,  o-,  m-,  /»-tolyl,  and  (3-naphthyl  deriv¬ 
atives  of  d-camphorimide  and  d-camphoramic 
acid.  B.  K.  Singh  and  A.  N.  Puri  (J.C.S.,  1926, 
504 — 508). — The  optical  rotatory  powers  of  a  number 
of  aryl  derivatives  of  d-camphorimide  and  d-camphor¬ 
amic  acid  have  been  examined  in  methyl  alcohol, 
ethyl  alcohol,  and  acetone  solutions  at  different  con¬ 
centrations.  The  substitution  of  the  imido-hydrogen 
atom  by  an  aryl  group  increases  the  rotatory  power. 
The  magnitude  of  the  increase  is  greater  than  that 
obtained  by  Singh  and  Biswas  (A.,  1924,  i,  1211)  for 
the  benzyl  derivatives.  The  influence  of  the  solvent 
is  considerable  in  the  case  of  d-camphoramic  acid 
derivatives,  but  is  small  in  those  of  d-camphorimide. 
The  effect  of  the  solvent  appears  to  be  a  function  of 
its  dielectric  constant,  but  is  not  directly  proportional 
to  it.  Erankland  and  Cohen’s  rules  do  not  apply  to 
any  of  these  derivatives.  Contrary  to  the  usually 
accepted  rule,  the  rotatory  powers  of  the  open-chain 
derivatives  arc  greater  than  those  of  the  corresponding 
cyclic  compounds.  A.  E.  Mitchell. 

Mutarotation  of  mixtures  of  molybdates  and 
ethyl  malate.  Probable  constitution  of  the 
molybdomalate  derivatives.  E.  Darmois  (Compt. 
rend.,  1926,  182,  455—457 ;  cf.  A.,  1923,  i,  299,  535, 
751). — The  mutarotation  of  mixtures  of  molybdates 
and  ethyl  malate  has  been  studied  at  80°.  The  rate 
of  mutarotation  becomes  marked  only  in  the  presence 
of  molybdates  more  basic  than  NaH3(Mo04)2.  It 
depends  also  on  the  ratio  ester  :  Mo03,  and  on  the 
total  concentration.  Two  series  of  mixtures  were 
investigated  in  which  the  ester :  Mo03  ratios  were, 
respectively,  1  : 2  and  2:1,  the  molybdates  used 
being  NaH3(Mo04)2,  Na2H2(Mo04)2,  Na2Mo04,  and 
Na2Mo04,NaOH.  The  rotation,  always  negative, 
passes  through  a  maximum,  and  then  returns  to¬ 
wards  zero.  In  both  series,  the  malate  is  saponified. 
It  is  suggested  that  this  occurs  in  two  stages,  the  first 
leading  to  the  formation  of  ethyl  hydrogen  malate, 
which  reacts  with  molybdic  acid  to  give  a  laevo- 
rotatory  compound,  Mo03,2C4H405NaEt,  whilst  the 
second  is  characterised  by  complete  saponification 
giving  the  dextrorotatory  compound, 
4Mo03,2C4H405Na2. 

F.  G.  Tryhorn. 

Optical  activity  and  the  polarity  of  substituent 
groups.  III.  Menthyl  acetophenone-o-carb- 
oxylate.  H.  G.  Rule  and  J.  Smith  (J.C.S.,  1926, 
553 — 556). — The  rotatory  dispersion  of  menthyl 
acetophenone-o-carboxylate  is  found  to  be  normal 
and  apparently  simple  in  character.  The  optical 
rotatory  power  of  the  substance,  —261°,  lies 

above  that  of  the  unsubstituted  benzoate,  but  below 
that  of  menthyl  phthalate.  Thus,  as  in  the  case  of 
the  other  positive  substituents  examined  previously 
(A.,  1924,  ii,  645;  1925,  ii,  1120),  the  substitution  of 


the  acetyl  group  raises  the  rotatory  power  of  menthjd 
benzoate.  The  relative  influence  of  the  acetyl  group 
on  the  rotatory  power  is  in  agreement  with  its  relative 
influence  on  the  nitration  of  benzene  shown  by  Rule 
and  Paterson  (A.,  1925,  i,  29).  A.  E.  Mitchell. 

Experimental  proof  of  the  existence  of  semi- 
polar  double  linkings.  T.  M.  Lowry  (Bull.  Soc. 
chim.,  1926,  [iv],  39,  203—206;  cf.  J.C.S.,  1923, 123, 
822). — The  values  obtained  by  Sugden  (A.,  1925,  ii, 
936)  for  the  parachor  show  a  constant  increment  for 
each  double  linking  present  in  the  molecule.  Excep¬ 
tions  are  found  in  the  case  of  the  groups  !S!0  and 
IPIO  in  substances  such  as  phosphoryl  chloride. 
This  agrees  with  the  author’s  contention  that  such 

+  — • 

linkings  are  of  a  semi- polar  nature,  iS'O,  and  this  is 
further  supported  by  the  observation  by  Phillips  (this 
vol.,  159)  of  optical  activity  among  sulphinates  of  the 
type  Mc‘CfiH4-SO-OEt,  which  cannot  be  accounted 
for  by  a  simple  double  linking  1S!0.  The  position 
of  the  ultra-violet  absorption  bands  of  camphor  and 
similar  ketones  indicates  that  the  valency  electrons, 
and  not  the  inner  kernels,  are  activated,  and  this 
activation  is  regarded  as  the  transformation  of  the 
inactive  co-valent  double  linking  into  the  active  semi- 

polar  linking  TOO.  Substances  such  as  ethylene 
exist  chiefly  in  the  non-polar  form,  but  the  reactive 
form  of  the  molecule  is  probably  semi-polar;  this 
agrees  with  the  retardation  of  the  velocity  of  bromin- 
ation  when  vessels  lined  with  paraffin  are  used 
(Norrish,  J.C.S.,  1923,  123,  3006). 

W.  HUME-R  OTHER  Y. 

Cis-trans  isomerism  of  co-ordinatively  quadri¬ 
valent  complex  salts.  H.  Reihlen  (Z.  anorg. 
Chem.,  1926,  151,  71 — 76). — Compounds  of  bivalent 
platinum  of  the  type  Pt A2B2  exist  in  two  isomeric 
forms,  which  is  explained  by  Werner  as  cis-trans 
isomerism  with  the  four  groups  in  one  plane.  Similar 
compounds  of  other  metals  exist  only  in  one  form.. 
In  liquid  ammonia,  platinum  cis-dichlorodiammine 
has  the  normal  mol.  wt.,  whereas  the  fratts-compound 
has  double  this  value.  It  is  therefore  possible  that 
such  compounds  are  polymerides.  Schlesinger  (A.,. 
1925,  i,  1249)  ascribes  cis-trans  isomerism  to  com¬ 
pounds  of  copper  with  polymethylene-bis-a-imino- 

acids  of  the  type  (I),  but 
V'H2  this  is  unnecessary.  If  the 

H2-NH--.  p  four  valencies  of  the  nitro- 

O - 1  ^"0 — CO  gen  atoms  are  arranged 

(I.)  tetrahedrally,  it  is  found 

that  the  two  similar  rings  in> 
such  compounds  do  not  lie  in  the  same  plane,  but  at 
right  angles  to  each  other.  Each  nitrogen  atom  and 
the  copper  atom  are  then  asymmetric,  and  three  pairs 
of  optical  isomerides  are  possible.  The  number  to 
be  expected  in  a  particular  compound  depends  on  the 
number  of  methylene  groups  in  the  chain ;  some  of 
the  theoretically  possible  isomerides  would  involve 
too  great  a  strain  in  chains  of  less  than  seven  carbon, 
atoms.  In  some  cases,  further  isomerism  is  possible, 
due  to  more  than  one  strain-free  position  of  the  poly¬ 
methylene  chain.  Isomeric  ethylene  compounds  can 
be  explained  only  by  this  tetrahedral  arrangement 
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round  the  copper  atom,  unless  the  ethylene  chain  is 
assumed  to  be  greatly  strained.  The  absence  of 
isomeric  copper  glycine,  sarcosine,  and  picoline  com¬ 
pounds  is  not  accounted  for  by  a  plane  formula. 
Copper  compounds  of  acids  of  the  type 

C02H-CRR1-NH-[CH2]n-NH-CRR1-C02H, 
containing  two  similar  asymmetric  carbon  atoms, 
have  twenty  possible  isomeric  forms.  Many  of  these 
may  be  unobtainable,  since  the  configuration  of  the 
two  carbon  atoms  may  control  the  arrangement  of 
the  remainder  of  the  molecule  in  complex  compound 
■formation.  A.  Geake. 

Comparison  of  some  of  the  physical  properties 
of  alkali  cyanates  and  azides.  J.  A.  Cranston 
and  A.  Y.  Livingstone  (J.C.S.,  1926,  501 — 503). — 
Examination  of  some  physical  properties  of  sodium 
and  potassium  azide  and  cyanate  has  shown  a  great 
resemblance  between  sodium  azide  and  sodium 
cyanate  on  the  one  hand  and  potassium  azide  and 
potassium  cyanate  on  the  other.  The  properties 
examined  were  the  densities  and  refractive  indices 
of  solutions  in  alcohol-water  mixtures,  the  densities 
of  the  crystalline  salts,  the  solubilities  of  the  salts 
in  alcohol  and  alcohol-water  mixtures,  and  the 
electrical  conductivities  of  methyl-alcoholic  solutions 
at  25°.  The  result,  taken  in  conjunction  with  the 
similarity  of  crystal  structure  noted  by  Langmuir 
(A.,  1919,  ii,  506),  is  evidence  that  the  arrangement 
of  the  electrons  and  atoms  in  the  cyanate  and  azide 
ions  is  the  same.  A.  E.  Mitchell. 

Residual  valency  of  organic  compounds.  G. 
Weissenberger,  F.  Schuster,  and  L.  Piatti  (Z. 
anorg.  Chem.,  1926,  151,  77 — SO). — The  tendency 
of  an  organic  substance  to  form  molecular  com¬ 
pounds  may  be  measured  by  determining  its  partition 
between  various  pairs  of  liquids,  one  of  the  pair 
being  always  the  same.  Thus,  when  acetic  acid  is 
shaken  with  water  and  cyc/ohexanol,  the  ratio  of  the 
concentrations  in  the  two  liquids  is  1-14.  When 
cycZohexanol  is  replaced  by  cresol,  the  ratio  is  only 
1-02,  indicating  complex  formation  between  acetic 
acid  and  cresol.  A.  Geake. 

Prediction  of  the  relative  stabilities  of  iso- 
.  steric  isomeric  ions  and  molecules.  L.  Pauling 
and  S.  B.  Hendricks  (J,  Amer.  Chem.  Soc.,  1926, 
-48,  641 — 651). — The  qualitative  prediction  of  the 
stabilities  of  certain  aggregations  of  atoms  with 
small  kernels,  and  containing  only  A'-level  electrons, 
is  described,  it  being  postulated  that  the  differences 
in  the  free  energies  of  isosteric  isomeric  molecules 
or  ions  arise  principally  in  the  terms  involving  the 
mutual  potential  energy  of  the  positive  kernels, 
the  energy  terms  due  to  the  outer  electrons  being 
too  small  to  cancel  the  effect  due  to  the  kernels. 
It  is  also  assumed  that  the  interkernel  distances  are 
unchanged  by  rearrangement.  Carbon  dioxide  and 
nitrous  oxide,  it  is  shown,  are  probably  OCO  and 
NNO,  and  the  greater  stability  of  the  NCO'  ion 
as  compared  with  the  CNO'  ion  is  explained. 
Carbimides,  R-NCO,  should,  theoretically,  be  more 
stable  than  the  cyanates,  R-OCN ;  fulminates  are 
probably  M*CNO  and  not  M-ONC.  Nitrile  oxides 
-are  considered  to  be  fulminic  esters,  R-CNO.  The 


instability  of  carbylamines,  R*NC,  in  comparison  with 
the  stability  of  nitriles,  R-CN,  is  explained,  and  the 
structures  HCN  for  hydrocyanic  acid,  M'(CN)'  for 
alkali  cyanides,  and  MCN  for  heavy  metal  cyanides, 
are  shown  to  be  in  agreement  with  chemical  pro¬ 
perties.  The  formula  NCCN  for  cyanogen  is  con¬ 
firmed,  and  the  formula  NCX  is  predicted  for  its 
halides.  S.  K.  Tweedy. 

Relationships  between  molecular  diameter 
and  density  of  a  fluid.  J.  H.  Shaxby  (Compt. 
rend.,  1926,  182,  847 — 849). — On  the  assumption 
that  the  density,  d,  of  a  fluid  is  determined  by  the 
equilibrium  between  the  molecular  attraction  and 
the  thermal  molecular  motion,  the  following  relation¬ 
ships  are  deduced:  (i)  dl— dj*  =  aT(logt di— log, d0*), 
where  (ii)  a Tc=dci,  (iii)  '2d1i—3dc’’,  and  (iv)  cZ0*  = 
eidci;  also  (v)  cr=e~l(M  /Ndc)t.  dc  is  the  critical 
density,  Tc  the  critical  temperature,  and  <r  the  mole¬ 
cular  diameter,  of  the  fluid ;  a,  dv  and  d0  (the  density 
for  zero  molecular  potential  energy,  V )  are  char¬ 
acteristic  quantities  defined  by  (ii),  (iii),  and  (iv), 
respectively,  (i)  is  confirmed  for  liquid  heptane; 
it  holds  less  satisfactorily  for  saturated  heptane 
vapour.  Mills’  expression  for  the  latent  heat  of 
evaporation  of  a  fluid  (A.,  1902,  ii,  596)  is  deduced 
from  (i),  which  is  based  directly  on  the  kinetic  theory, 
(v)  is  confirmed  for  several  gases,  but  not  for  hydrogen 
and  helium.  The  characteristic  molecular  energy  of 
a  fluid,  E  (V=E—Bdi,  where  djd0—e~VIRT,  B  being 
a  characteristic  constant),  is  three  times  the  kinetic 
energy  at  the  critical  temperature. 

S.  K.  Tweedy. 

Crystal  angles  measured  under  a  microscope. 
E.  A.  Hill  (J.  Amer.  Chem.  Soc.,  1926,  48,  651 — 
654). — The  parallel  edges  of  a  small  crystal  suitably 
mounted  on  an  object  slide  are  successively  focussed 
through  a  microscope.  The  apparent  distance  between 
each  edge  is  measured  on  a  micrometer  scale  in  the 
eyepiece  and  the  successive  positions  of  the  objective, 
which  should  be  of  high  power  and  small  depth  of 
focus,  are  determined  by  counting  the  divisions  on 
the  fine-adjustment  screw.  From  these  measure¬ 
ments  the  angles  between  the  crystal  faces  are  readily 
calculated  trigonometrically.  S.  K.  Tweedy. 

Evidence  from  crystal  structures  in  regard  to 
atomic  structures.  M.  L.  Huggins  (Physical  Rev., 
1926,  [ii],  27,  286 — 297). — From  the  cubical  sym¬ 
metry,  the  equivalent  scattering  power  of  all  the 
atoms,  and  the  absence  of  pyro-  and  piezo-electric 
effects,  it  is  concluded  that  the  atoms  in  the  diamond 
arc  not  held  together  as  a  result  of  the  transfer  of 
electrons  from  one  atom  to  another;  further,  no 
cubical  arrangement  of  electrons  or  electron  orbits 
around  each  atom,  with  two  electrons  or  orbits 
shared  between  each  two  adjacent  atoms,  is  possible. 
Since  the  atoms  in  beryllium  oxide,  zinc  sulphide, 
silver  iodide,  and  other  compounds  are  held  together 
in  a  manner  similar  to  that  in  diamond,  any  arrange¬ 
ment  of  four  electrons  rotating  about  each  atomic 
kernel  is  regarded  as  being  very  improbable.  Com¬ 
parison  with  the  sodium  chloride  type  of  crystal 
also  indicates  the  improbability  of  the  valency 
electrons  rotating  about  two  atomic  centres.  It  is 
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therefore  concluded  that  in  the  diamond  and  crystals 
of  similar  structure  the  valency  electrons  are  in 
pairs  at  tetrahedron  corners  around  each  atomic 
kernel,  each  electron  pair  being  held  jointly  by  two 
atoms.  In  general,  the  valency  shells  of  electro¬ 
negative  atoms  are  tetrahedra  of  electron  pairs,  and 
not  cubes  of  single  electrons.  A.  A.  Eldridge. 

Discussion  of  fine  structure  and  X-ray  methods 
with  regard  to  optical  anomalies  [of  crystals]. 
F.  Rinne  (Zentr.  Min.  Geol.,  1925,  A,  225 — 241; 
from  Chem.  Zentr.,  1925,  II,  2310). — Laue  exposures 
on  crystals  with  anomalous  optical  properties  and 
double  refraction  yield  the  same  diagrams  as  for 
normal  crystals.  Optical  anomalies  in  crystals  are 
due  to  progressive  alterations  in  the  electron  orbits 
which  are  a  result  of  slight  rearrangements  in  the 
nucleus.  This  view  is  extended  to  optically  anomalous 
mixed  crystals.  J.  S.  Carter. 

Relative  intensities  of  reflexion  of  X-rays  from 
the  principal  atomic  planes  of  fluorite.  D.  A. 

MacInnes  and  T.  Shedlovsky  (Physical  Rev.,  1926, 
[ii],  27,  130 — 137). — The  values  of  the  relative  in¬ 
tensities  of  the  palladium  a-  and  (3-lines  when  reflected 
from  three  principal  planes  of  fluorite  fall  into  three 
groups  for  each  line,  decreasing  according  as  calcium 
and  fluorine  atoms  act  together,  calcium  atoms  act 
alone,  or  calcium  and  fluorine  atoms  are  out  of 
phase.  Smooth  curves  are  obtained  when  the  square 
root  of  the  relative  intensities  is  plotted  against  the 
cosecant  of  the  angles  of  reflexion. 

A.  A.  Eldridge. 

Crystal  structure.  I.  Symmetrical  grouping 
of  discontinuous  point  distribution.  II.  Atom 
groups  in  crystals  and  their  physical  signific¬ 
ance.  K.  Weissenberg  (Z.  Krist.,  1925,  62, 
13 — 51,  52 — 102 ;  from  Chem.  Zentr.,  1925,  II, 
2306). — A  detailed  consideration  of  the  subject, 
including  a  description  of  homogeneous  discon¬ 
tinuity  as  defined  by  Schonfliesz  and  the  inter¬ 
pretation  of  structures  as  given  by  Rontgenograms. 

J.  S.  Carter. 

Distribution  of  two  atom-types  in  mixed 
crystals.  G.  Tammann  (Ann.  Physik,  1926,  [iv], 
79,  81 — 84). — A  defence  of  the  author’s  views  regard¬ 
ing  the  “  normal  ”  distribution  of  atoms  in  mixed 
crystals  and  the  applicability  of  X-ray  interference 
measurements  (A.,  1925,  ii,  20)  against  the  criticisms 
of  von  Laue  (this  vol.,  12).  J.  S.  Carter. 

Determination  of  the  orientation  of  the  crystal¬ 
lites  in  metallic  conglomerates.  G.  Tammann 
and  A.  Muller  (Z.  Metallk.,  1926,  18,  69 — 74). — 
Three  methods  of  determining  the  orientation  of  a 
crystallite  in  a  metallic  conglomerate  are  described, 
viz.,  determination  of  the  angle  of  reflexion  of  light 
from  a  polished  and  etched  surface,  production  of 
deformation  figures,  and  development  of  surface 
colorations.  When  etched  with  10%  ammonium 
persulphate,  the  cube  planes  of  a  copper  crystal 
show  square,  and  the  octahedron  planes  triangular 
etching  pits,  the  sides  of  which  are  parallel  to  the 
edges  of  the  cube  and  octahedron,  respectively. 
The  rhombic  dodecahedron  faces  develop  wavy  lines 


parallel  to  the  short  diagonal  of  the  face.  The 
direction  of  maximum  reflexion  in  the  case  of  cubic 
or  octahedral  crystals  is  perpendicular  to  the  sides, 
and,  in  the  case  of  the  rhombic  dodecahedral  crystals, 
perpendicular  to  the  short  diagonal.  Deformation 
figures  are  produced  by  pressing  small  plungers  of 
circular,  square,  or  triangular  cross-section  into  the 
crystal ;  that  produced  by  a  square  plunger,  pressed 
into  the  side  of  a  cubic  crystal  of  copper  so  that  its 
sides  are  parallel  to  the  diagonals,  consists  of  a  series 
of  lines  also  parallel  to  the  diagonals  of  the  cube 
face,  and  similar  lines  parallel  to  the  sides  of  the 
octahedron  are  produced  by  impressing  a  triangular 
plunger  into  an  octahedral  crystal.  Characteristic 
deformation  figures  are  obtained  by  pressing  a  steel 
needle  into  the  centre  of  the  face  of  a  copper  crystal ; 
the  slip  planes  are  always  parallel  to  the  sides  of 
the  octahedron  and  the  figures  consist  of  three  or 
four  pincer-like  markings  enclosing  parallel  slip  lines 
(in  the  case  of  the  cubic  face,  parallel  to  its  diagonals). 
When  copper  is  heated  in  the  air  at  260°,  the  rate  of 
thickening  of  the  oxide  film  varies  according  to  the 
crystal  face,  increasing  in  the  order :  cube,  octa¬ 
hedron,  rhombic  dodecahedron,  and,  by  observing 
the  colour  changes  of  neighbouring  crystallites,  it  is 
possible  to  determine  their  orientation ;  thus  the 
(001)  faces  are  coloured  violet-indigo  when  the  (111) 
faces  are  yellowish -green  and  the  (Oil)  faces  yellow. 
A  square  plunger  produces  on  the  cube  faces  of 
a-iron  a  series  of  squares  the  sides  of  which  arc 
parallel  to  the  diagonals  of  the  face,  whilst  a  circular 
plunger  produces  a  pattern  in  the  form  of  a  cross, 
the  arms  of  which  are  parallel  to  the  diagonals, 
showing  that  slip  takes  place  on  octahedral  planes 
and  not  on  those  of  the  icositetrahedron  (Neumann 
lines).  The  deformation  figures  on  y-iron  are  similar 
to  those  on  a-iron  in  general  shape,  but  may  be 
differentiated  from  them  by  the  fact  that  the  different 
series  of  parallel  lines  meet  each  other  in  sharp 
angles  in  y-iron,  whereas  in  a-iron  these  angles  are 
rounded  off.  The  impression  produced  on  the  hexa¬ 
gonal  basal  plane  of  zinc  by  a  gramophone  needle  is 
in  the  form  of  a  six-pointed  star  superimposed  on 
concentric  hexagonal  markings,  the  sides  of  the 
hexagons  being  parallel  to  the  sides  of  the  crystal 
and  the  arms  of  the  star  bisecting  these  sides. 

A.  R.  Powell. 

X-Ray  investigations  of  the  structure  of  some 
alloys.  S.  Holgersson  (Ann.  Physik,  1926,  [iv], 
79,  35 — 54). — The  variation  of  the  lattice  parameter 
with  atomic  concentration  in  the  binary  alloys  silver- 
gold  and  copper-nickel  has  been  investigated.  The 
values  of  a  for  the  pure  components  are  :  silver, 
4-076 ;  gold,  4-0S0 ;  copper,  3-620 ;  nickel,  3-519  A. 
These  numbers  are  in  good  agreement  with  existing 
data.  Measurements  on  the  silver-gold  alloys  lead 
to  values  differing  from  those  of  McKeehan  (A., 
1923,  ii,  428).  The  lattice  parameter-atomic  con¬ 
centration  curves  are  convex  to  the  concentration 
axis,  indicative  of  a  contraction  of  the  lattice,  due 
to  an  increase  in  the  field  of  force  within  the  alloy. 
The  significance  of  this  increased  field  is  briefly 
discussed  with  reference  to  the  physical  properties 
(conductivity  etc.)  of  binary  alloys.  J.  S.  Carter. 
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Crystal  structure  of  Heusler  alloys.  L. 
Harang  (Physikal.  Z.,  1926,  27,  204— 205).— The 
structure  of  Heusler  ferromagnetic  aluminium-man¬ 
ganese  bronzes  has  been  determined.  The  magnetic 
properties  are  due  to  a  complex  (AlMj)*,  in  which 
M3I  is  an  isomorphous  mixture  of  manganese  and 
copper.  Three  lattices  are  found  :  two  cubic  space- 
centred  with  constant  distances  2-975  and  2-903  A., 
and  one  cubic  face-centred  lattice  with  a  variable 
distance  (3-709 — 3-552  A.).  The  first  consists  of 
copper  and  manganese  atoms  in  a  1  :  1  ratio.  Two 
copper  atoms  enter  into  the  second  lattice  for  each 
manganese  atom.  The  third  lattice  presumably  arises 
from  mixed  crystals,  since  the  length  of  the  side 
increases  with  decreasing  aluminium  content.  There 
is  no  simple  relationship  between  the  magnetic 
properties  and  the  appearance  of  the  different  lattices. 

R.  A.  Morton. 

Crystal  structure  of  magnesium  fluoride  and 
other  compounds  of  this  crystal-type.  A.  E. 
van  Arkel  (Physica,  1925,  5,  162 — 171 ;  from 
Chem.  Zentr.,  1925,  II,  2306). — Magnesium  fluoride 
forms  ditetragonal-bipyramidal  crystals  -having  a 
rutile  structure.  The  elementary  parallelepiped 
contains  two  molecules  and  possesses  the  space- 
group  D\\)  a=4-69,  c=3-08  A.;  d^,  3-05.  Co¬ 
ordinates  :  magnesium  (0,  0,  0),  (|,  |),  fluorine 

(«,  m,  0),  (m,  m,  0),  (w-f-4,  £),  (w-£,  u+i,  4). 

The  structure  of  prepared  magnesium  fluoride  agrees 
with  that  of  the  mineral  sellaite.  From  the  structure 
factor  the  value  of  u  is  approximately  0-304.  Potass¬ 
ium  magnesium  fluoride  forms  cubic  crystals,  the 
elementary  parallelepiped  containing  one  molecule; 
a =4-00  A. ;  d^.  3-18.  Co-ordinates  :  potassium 

(0,  0,  0),  magnesium  (J,  |),  fluorine  (\,  0,  $),  (0,  \), 

(I,  I,  0).  Lead  dioxide  probably  possesses  a  rutile 
structure.  Since  the  scattering  power  of  the  oxygen 
atom  is  very  small  compared  with  that  of  the  lead 
atom,  only  the  arrangement  of  lead  atoms  can  be 
determined.  These  form  a  space-centred  tetragonal 
elementary  parallelepiped,  «=4-97,  c=3-40A.  Of 
the  elements  of  group  IV,  titanium,  tin,  and  lead 
form  dioxides  having  a  rutile  structure ;  thorium 
and  zirconium  do  not.  J.  S.  Carter. 

Structure  of  nickelin  and  pyrrhotin.  W.  F. 
DE  Jong  (Physica,  1925,  5,  194 — 198;  from  Chem. 
Zentr.,  1925,  II,  2306). — An  examination  of  the 
crystal  structure  of  the  dihexagonal-bipyramidal 
nickel  arsenide,  NiAs,  leads  to  a  structure  differing 
from  that  given  by  Aminoff  (Z.  Krist.,  1923,  58, 
212)  in  that  to  the  elementary  parallelepiped,  which 
contains  two  molecules,  the  space-group  D'j,  is 
assigned.  The  atom  co-ordinates  are  :  nickel  (0,  0,  0), 
(0,  0,  l) ;  arsenic  (£,  §,  £),  (§,  J,  \)  ■  <z=3-57,  c=5-10 ; 
nickel-arsenic  distance  =2-42  A.  Pyrrhotin,  FeS, 
has  probably  the  same  structure  :  <z=3-43,  c=5-71  A. 

J.  S.  Carter. 

Structure  of  breithauptite.  W.  F.  de  Jong 
(Physica,  1925,  5,  241 — 243;  from  Chem.  Zentr., 
1925,  II,  2306—2307). — Breithauptite,  NiSb,  has  the 
same  structure  as  the  corresponding  arsenide  (cf. 
preceding  abstract).  «=3-938,  c=5-138;  nickel- 
antimony  distance  =2-61  A.  J.  S.  Carter. 


Crystal  structure  [of  carbon  compounds]. 
A.  Nold  (Z.  Krist.,  1925,  62,  127 — 137 ;  from  Chem. 
Zentr.,  1925,  II,  2310). — A  space  model  for  carbon 
compounds  is  described.  J.  S.  Carter. 

Crystal  structure  of  iodoform.  I.  Nitta  (Sci. 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1926, 4, 49 — 58). 
— Laue  diagrams  and  spectrometric  results  indicate 
two  molecules  to  the  cell,  with  a=6-87  and  c=7-61  A. 
The  former  make  it  certain  that  whilst  c  is  a  hexad 
axis  of  symmetry,  there  are  no  planes  of  symmetry 
parallel  to  c ;  hence  the  crystal  is  of  lower  symmetry 
than  dihexagonal-dipyramidal.  All  six  atoms  of 
iodine  are  in  equivalent  positions  in  the  lattice. 
From  a  study  of  the  disymmetry  of  intensities 
between  Laue  spots  corresponding  with  {hkl}  and 
{khl}  planes,  the  parameters  of  the  iodine  atoms 
are  arrived  at,  with  the  result  that  the  shortest 
distance  between  any  two  is  3-60  A.  Of  the  two 
possible  space-groups  and  G%,  the  former,  although 
appearing  incompatible  with  the  plane  of  symmetry 
parallel  to  a,  is  regarded  as  the  more  probable, 
because  otherwise  the  tetrahedral  arrangement  of 
hydrogen  and  iodine  atoms  about  the  carbon  atom 
meets  with  difficulties.  For  the  intrinsic  symmetry 
of  the  molecule,  C3  (trigonal-pyramidal)  is  proposed. 
An  illustration  of  the  suggested  spatial  configuration 
is  given.  W.  A.  Caspari. 

.X-Ray  investigations  of  highly  polymerised 
organic  substances  to  determine  the  limiting 
values  of  their  molecular  weights.  E.  Ott 
(Physikal.  Z.,  1926,  27,  174— 177).— The  Debye- 
Scherrer  method  of  X-ray  analysis  has  been  applied 
to  a  number  of  complex  carbohydrates,  such  as 
amylose,  starch,  cellulose,  etc.,  of  the  general  formula 
(C6H10O5)„.  The  diagrams  obtained  consist  of  a 
series  of  concentric  rings  of  varying  intensity.  A 
limiting  value  for  the  length  of  the  side  of  the 
elementary  cell  has  been  calculated  from  the  diameter 
of  the  innermost  ring.  The  cube  of  this  gives  an 
upper  limit  for  the  volume  of  the  elementary  cell. 
The  volume  occupied  by  the  group  C6H10O6  has  been 
calculated  from  Bragg’s  values  for  the  atomic  radii 
and,  since  the  elementary  cell  must  contain  at  least 
one  molecule,  the  ratio  of  these  volumes  gives  an 
upper  limit  for  n  in  the  general  formula.  In  no  case 
do  the  values  of  n  thus  obtained  conflict  with  the 
values  deduced  from  purely  chemical  evidence. 
Triamylose  and  hexa-amylose  give  identical  diagrams, 
and  n= 6.  Inulin  gives  the  same  value  for  n,  but 
a  different  diagram.  Cellulose  and  starch  give  n 
equal  to  3  and  2,  respectively,  agreeing  with  recent 
views  of  their  structure  based  on  chemical  evidence. 

A.  B.  Manning. 

Crystal  structure  of  pyrocatechol.  W.  A, 
Caspari  (J.C.S.,  1926,  573 — 517).- — X-Ray  examin¬ 
ation  of  crystals  of  pyrocatechol  shows  that  it  belongs 
to  the  space-group  CV  The  unit  cell  contains  eight 
asymmetric  pyrocatechol  molecules.  The  crystal- 
molecule  is  thus  devoid  of  intrinsic  symmetry,  each 
primary  molecule  having  three  differently  oriented 
molecules  near  it.  The  dimensions  of  the  unit  cell  are 
a=17-46,  6=10-74,  and  c=5-48  A.  The  axial  ratio 
should  thus  be  written  1-6086:1:0-5114,  and  not 
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1-6086  :  1  : 1-0229,  as  given  by  Beckenkamp  (Z. 
Krist.,  1900,  33,  599).  A.  E.  Mitchell. 

Electrical  conductivity  of  salts  as  single 
crystals  and  as  crystal  conglomerates.  G. 
Tammann  and  G.  Veszi  (Z.  anorg.  Chem.,  1926, 
150,  355 — 380). — The  electrical  conductivities  of 
single  crystals  and  of  compressed  pastilles  of  sodium 
nitrate,  chloride,  and  bromide,  and  potassium  chloride 
and  bromide,  and  of  mixed  crystals  of  potassium 
chloride  and  bromide,  have  been  determined  over  a 
range  of  temperatures.  In  order  to  obtain  good 
contact  between  the  electrodes  and  the  salt,  the 
latter  was  placed  between  platinum  electrodes  at  a 
pressure  of  5  kg.  per  cm.2  and  heated  at  30°  below 
the  m.  p. ;  the  electrodes  then  adhered  strongly  to 
the  salt.  The  maximum  variations  from  the  mean 
conductivities  were  25%  for  sodium  nitrate,  which 
has  a  very  high  temperature  coefficient,  and  less  for 
the  other  salts.  The  absolute  values  show  consider¬ 
able  differences  from  older  measurements,  but  in 
general  the  temperature  coefficients  agree  well. 
The  relation  between  log  k  and  T  is  linear  over  a 
considerable  temperature  range.  In  all  cases,  the 
conductivity  of  the  pastilles  is  greater  than  that  of 
single  crystals.  The  difference  is  greatest  for  sodium 
nitrate,  for  which  it  varies  from  230%  at  310°  to 
660%  at  270°,  calculated  on  the  conductivities  of  the 
single  crystals,  and  is  least  for  sodium  chloride  and 
bromide,  for  which  differences  greater  than  35% 
were  not  found.  This  is  due  neither  to  the  direction  of 
measurement  in  relation  to  the  crystal  axes,  nor  to 
a  different  distribution  of  impurities.  It  is  ascribed 
to  the  ions  near  the  surface  of  crystals  being  capable 
of  moving  more  freely  than  those  in  the  interior 
(cf.  Hevesy,  A.,  1922,  ii,  623).  It  is  calculated  that 
if  this  surface  loosening  extends  to  a  depth  of  20 
lattice  planes,  the  conductivity  of  this  surface  layer 
is  300 — 15,000  times  greater  than  that  of  the  body 
of  the  crystal.  A.  Geake. 

Temperature  coefficient  of  magnetic  per¬ 
meability  of  sheet  steel.  T.  Spooner  (Physical 
Rev.,  1926,  [ii],  27,  183 — 188). — Between  —20°  and 
+46°  the  coefficient  decreases  (+0-12  to  —0-021% 
per  1°  for  0-9%  Si,  +0-08  to  -0-08%  for  2-2%  Si, 
—  0-03%  to  —0-18%  for  4%  Si)  as  the  induction  is 
increased  from  2  to  10  kilogauss,  and  thereafter 
increases.  The  temperature  coefficient  is  more  directly 
related  to  the  induction  than  to  the  permeability. 

A.  A,  Eldridge. 

Crystallography  and  optical  properties  of 
schafarzikite.  L.  Tokody  (Z.  Krist.,  1925,  62, 
123 — 126;  from  Chem.  Zentr.,  1925,  II,  2310 — 2311). 
— -The  mineral  schafarzikite  exists  as  opaque,  reddish- 
brown,  ditetragonal,  bipyramidal  crystals  having  a 
metallic  lustre,  «>l-74,  strong  pleochroism,  and 
weak  double  refraction,  Z)=4-3,  and  hardness  3-5. 

J.  S.  Carter. 

Flow  of  natural  salts.  F.  Rinne  (Ber.  Sachs. 
Ges.  Wiss.  Math.-phys.,  1925,  77,  25—35;  from 
Chem.  Zentr.,  1925,  II,  2124). — The  conclusions  of 
Miigge  and  Geller  (Z.  Krist.,  1924,  60,  414)  on  the 
flow  of  crystals  are  based  on  experiments  which  do 
not  reproduce  conditions  obtaining  in  nature.  The 
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flow  of  single  crystals  is  influenced  by  that  of  aggre¬ 
gates,  and  also  by  the  effect  of  the  height  of  the  test- 
piece  on  the  flow  pressure.  There  is  also  a  time 
effect.  The  values  obtained  by  the  method  are 
about  100  times  too  high  and  do  not  agree  with  the 
results  obtained  by  Joffe  (A.,  1924,  ii,  384). 

G.  W.  Robinson. 

Temperature  variation  of  the  molecular 
weights  of  elements.  A.  JotrNiAtrx  (Bull.  Soc. 
chim.,  1926,  [iv],  39,  150 — 158). — With  mercury, 
iodine,  and  tin  as  solvents,  the  mol.  wt.  of  a  number 
of  metals  at  various  temperatures  have  been  deduced 
from  cryoscopic  and  ebullioscopic  data,  on  the 
assumption  that  the  change  in  f.  p.  or  b.  p.  is  pro¬ 
duced  by  molecules  of  the  solute  element,  without 
chemical  combination  between  solvent  and  solute. 
Below  a  certain  temperature  t,  the  mol.  wt.  of  a 
metal  is  constant  and  indicates  polymerisation. 
Between  temperatures  t  and  t,  the  mol.  wt.  diminishes 
with  rise  in  temperature,  and  then  between  r  and  0 
it  is  constant  and  usually  indicates  a  monatomic 
molecule.  Above  the  temperature  6,  however,  the 
mol.  wt.  increases  with  rise  of  temperature  to  a 
maximum,  beyond  which  dissociation  into  free  atoms 
begins.  The  temperatures  t,  r,  and  6  are  different 
for  different  metals  and  in  some  cases  exceptions  are 
shown,  especially  as  regards  the  behaviour  at  high 
temperatures.  Existing  data  on  vapour  densities 
at  high  temperatures  confirm  the  general  rule. 

W.  Hume-Rothery. 

Total  radiation  and  specific  resistance  of 
tungsten  at  high  temperatures.  W.  Geiss  (Ann. 
Physik,  1926,  [iv],  79,  85 — 88). — The  data  of  Forsythe 
and  Worthing  (Astrophys.  J.,  1925,  61,  146)  and  of 
Zwikker  (A.,  1925,  ii,  1041)  differ  in  that  for  a  given 
total  radiation  ■>;  the  latter  author’s  values  for  the 
specific  resistance  p  are  about  5%  lower.  The 
present  investigation  leads  to  values  of  the  specific 
resistance  which  are  only  slightly  lower  than  those 
of  Zwikker.  The  variation  of  specific  resistance 
(microhms/cm.)  with  total  radiation  (watts/cm.2)  is 
represented  in  a  satisfactory  manner  over  the  tem¬ 
perature  range  1700 — 2700°  Abs.  by  the  equation 
?7=  1-425  X  10'6  X  p*'u.  J.  S.  Carter. 

Crystallography  and  optical  properties  of 
monohromotyrosine.  W.  R.  Zartner  (Z.  Krist., 
1925,  62,  144 — 145;  from  Chem.  Zentr.,  1925,  II, 
2315 — 2316). — Monohromotyrosine  exists  as  rhombic 
bipyramidal  crystals,  very  similar  to  those  of  mono- 
chlorotyrosine,  exhibiting  pronounced  negative  double 
refraction,  y— 1-632  (for  monocliloro tyrosine  y— 1-028). 

J.  S.  Carter. 

Sublimation  and  crystallisation  of  metals. 
T.  Pecsalski  (Compt.  rend.,  1926,  182,  516—517). 
— When  nickel  chloride  was  heated  at  800°  in  an 
iron  tube,  particles  of  iron  and  small  cubic  iron- 
nickel  crystals  were  found  to  have  separated,  the 
former  in  concentric  layers.  When  a  copper  rod 
having  its  lower  half  surrounded  by  chromium 
chloride  replaced  the  nickel  chloride,  cementation 
was  produced  throughout  its  length,  especially  on 
the  portion  in  contact  with  the  salt.  Metallic 
chromium  was  deposited  on  the  rest  of  the  rod, 
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whilst  rhombohedric  copper  crystals  were  found  in 
the  salt.  If  the  rod  was  contained  in  exhausted 
“  pyrex  ”  tubes,  surrounded  by  chlorides  of  copper, 
nickel,  or  chromium,  deposits  of  copper  were  found 
to  have  penetrated  the  glass  after  5 — 10  hrs.  at 
600 — 800°.  J.  Grant. 

Thermal  conductivity  of  air  and  hydrogen. 

E.  Schneider  (Ann.  Physik,  1926,  [iv],  79,  177— 
203;  cf.  Weber,  A.,  1918,  ii,  185,  216). — Schleier- 
macher’s  method  has  been  refined  so  that  the  gaseous 
pressuro,  the  temperature  differences  between  wire 
and  surroundings,  and  the  surrounding  temperature 
were  the  only  variables.  For  air  free  from  carbon 
dioxide  the  thermal  conductivity  was  found  to  be 
2-477  xlO"4  and  the  temperature  coefficient  3-90 X 
10-3 ;  for  hydrogen  these  values  were,  respectively, 

1- 752  X  10's  and  2-67  X  10‘3.  Weber’s  values  are 

2- 379 XlO'4,  3-65 XlO'3,  1-744 XlO'3,  and  2-8 XlO'3, 

respectively.  The  thickness  of  the  wire  was  found  to 
exert  little  effect.  It.  A.  Morton. 

Coefficient  of  interior  thermal  conductivity  of 
mercury.  M.  I.  Istrati  (Ann.  sci.  Univ.  Jassy, 
1926,  14,  23 — 27). — A  simple  apparatus  is  described 
whereby  the  difference  in  temperature  between  two 
points  in  a  column  of  mercury  is  measured  thermo- 
electrically.  Procopiu’s  method  (A.,  1918,  ii,  156) 
is  then  used  to  arrive  at  a  preliminary  value  of  0-020 
for  the  coefficient  of  interior  thermal  conductivity. 

R:  A.  Morton. 

Theory  of  the  specific  heats  of  electrolytes. 

F.  Zwicky  (Proc.  Nat.  Acad.  Sci.,  1926,  12,  86—92). 

— The  specific  heats  of  aqueous  solutions  of  non- 
electrolytes  are  shown  to  be  nearly  the  sums  of  the 
specific  heats  of  tho  pure  solvent  and  solute  and 
therefore  the  interaction  between  molecules  of  the 
solute  and  solvent  does  not  affect  the  specific  heat 
appreciably.  This  principle  is  applied  to  aqueous 
solutions  of  electrolytes,  considering  at  the  same 
time  the  degrees  of  freedom  of  tho  solute  molecules, 
the  change  of  specific  heat  of  water  due  to  electric 
polarisation  in  the  field  of  the  ions,  the  variation  of 
the  specific  heat  of  water  under  the  high  pressure 
produced  by  its  attraction  in  the  inhomogeneous 
field  of  an  ion,  the  hydration  of  the  ions,  and  the  ion 
atmosphere.  It  is  shown  that  the  pressure  effect 
may  be  of  considerable  magnitude.  The  deductions 
are  in  qualitative  agreement  with  some  measure¬ 
ments  of  the  specific  heats  of  aqueous  solutions  of 
sodium,  potassium,  rubidium,  ciesium,  and  lithium 
chlorides.  A.  E.  Mitchell. 

Accurate  measurement  of  beats  of  vaporis¬ 
ation  of  liquids.  J.  H.  Mathews  (J.  Amer.  Chern. 
Soc.,  1926,  48,  562 — 576). — A  direct  electrical  method 
of  measuring  latent  heats  of  evaporation  of  liquids, 
based  on  that  of  Brown  (J.C.S.,  1903,  83,  987),  is 
described,  the  order  of  accuracy  being  0-1  cal.  or 
less.  The  limit  of  accuracy  is  considered  to  be 
merely  a  question  of  reproducibility  of  the  materials. 
The  latent  heats  of  evaporation  of  many  hydro¬ 
carbons  and  their  halogen  derivatives,  alcohols, 
esters,  etc.  are  recorded.  The  results  are  con¬ 
sidered  to  be  more  trustworthy  than  those  calculated 


from  the  most  accurate  vapour-pressure  data  obtain¬ 
able.  S.  K.  Tweedy. 

Absolute  critical  temperatures.  II.  M.  Prdd- 
homme'  (Bull.  Soc.  chim.,  1926,  [iv],  39,  145 — 150 ; 
cf.  this  vol.,  16). — By  means  of  additive  relations 
similar  to  those  previously  described  (loc.  cit.),  the 
hypothetical  critical  temperature  of  formaldehyde  is 
calculated  as  410°  Abs.,  but  actually  transformations 
occur  on  heating  to  this  temperature.  Taking  the 
absolute  critical  temperature  (Tc)  of  hydrogen  as 
31  or  32,  the  Tc  value  of  benzene  (561)  is  nearly 
18  times  that  of  hydrogen;  using  the  Kekuld  struc¬ 
tural  formula,  each  CH  group  has  three  valencies, 
making  eighteen  valencies,  each  producing  the  same 
effect  on  the  Tc  value  as  one  hydrogen  atom.  In 
toluene  (593)  and  p-xylene  (621),  each  methyl  group 
increases  the  Tc  value  by  approximately  31,  i.e., 
the  value  for  hydrogen.  In  diphenyl  (768)  the  Tc 
value  is  24  times  that  of  hydrogen  (32) ;  in  this  case 
eight  CH  groups  each  share  three  valencies  with 
neighbouring  carbon  atoms.  In  naphthalene  {Tc= 
741=approx.  24x31)  there  are  again  eight  such  CH 
groups.  The  difference  between  the  Tc  values  of 
chlorobenzene  (635)  and  benzene  (561)  is  approxim¬ 
ately  equal  to  one- fifth  of  the  Tc  value  of  chlorine; 
similar  relations  hold  for  bromo-  and  iodo-benzene. 
If  tho  dynamic  valency  is  taken  as  representing  the 
change  of  energy  when  atomic  linkings  are  formed, 
the  sum  of  such  valencies  in  a  given  compound  is 
regarded  as  measured  by  the  critical  temperature. 
On  this  assumption,  values  are  given  for  the  dynamic 
valencies.  W.  Hume-Rothery. 

Connexion  between  the  properties  of  normal 
liquids.  W.  Herz  (Z.  anorg.  Chem.,  1926,  150, 
335 — 338). — If  Mv  is  the  mol.  volume  at  the  b.  p.  T, 
the  ratio  T :  Mv  is  nearly  constant  for  normal 
liquids  with  not  very  low  b.  p.  For  27  liquids,  it 
lies  between  71-36  and  82-33.  Chlorine,  pentane, 
hexane,  octane,  and  ethyl  ether  have  lower  values,  and 
organic  nitrogen  and  halogen  compounds  have  higher 
values.  The  product  pc(M/dc)i,  where  M  is  the 
mol.  wt.,  is  also  fairly  constant,  lying  between  1482 
and  2104  for  42  liquids,  and  Tc(dc/M)$  is  equally 
constant.  A.  Geake. 

Elasticity  and  melting  point.  J.  P.  Andrews 
(Physikal.  Z.,  1926,  27,  210— 211).— Widder’s  linear 
relation  in  the  elasticity-temperature  curve  of  metals 
(A.,  1925,  ii,  1043)  requires  the  line  when  produced 
to  the  zero  elasticity  to  cut  the  temperature  axis  at 
the  m.  p.  The  expression  leads  to  erroneous  m.  p. 
values.  The  curve  consists  of  two  portions  :  (a)  ET— 
E0e'biT,  valid  up  to  about  half  the  m.  p.  in  degrees 
Abs.  and  in  which  b1  is  small,  ( b )  E'ji=E0'e~b*r  for 
the  remainder  of  the  curve,  b2  not  being  small,  and 
the  elasticity  decreasing  quite  rapidly.  A  better 
relation  is  now  advanced :  ET—EjYx .  e~bTIT’,  in  which 
V  is  the  atomic  volume,  a:  is  a  constant  [1-6  for  (a) 
and  2-3  for  (6)],  and  b  is  also  a  constant. 

R.  A.  Morton. 

Polymorphism  of  iron.  H.  Bredeheier  (Z. 
anorg.  Chem.,  1926,  151,  109 — 112). — The  identity 
.  of  the  a-form  of  iron  (stable  below  900°)  and  the 
8 -form  (stable  above  1400°)  is  thermodynamically 
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possible  if  the  curvature  of  the  thermodynamic 
potential-temperature  curve  for  the  y-form  (stable 
from  900°  to  1400°)  is  different  from  that  of  the 
other  form  so  that  the  curves  can  intersect  in  two 
places.  The  heats  of  transformation  of  the  a-  to 
the  y-  and  from  the  y-  to  the  S-form  must  both  be 
positive,  so  that  at  some  temperature  between  900° 
and  1400°  transformation  from  the  a-form  (unstable) 
to  the  S-form  could  take  place  with  no  heat  effect. 
Since  S2[ i/ST2= —  Cp/T,  where  \i  is  the  thermodynamic 
potential,  and  the  curvature  of  the  line  for  the 
y-form  is  greater  (has  a  smaller  negativo  value)  than 
that  of  the  a-S-form,  the  latter  must  have  the 
higher  specific  heat.  This  is  in  accordance  with 
the  observations  of  Wiist,  Meuthen,  and  Durrer  and 
of  Dinkier,  from  which  the  heats  of  transformation 
from  the  a-  to  the  y-form  and  from  the  y-  to  the 
S-form  are  calculated  to  be  6-67  and  1-94  cal.  per  g., 
respectively.  A.  Geake. 

Free  energy  and  heat  of  formation  of  iron 
carbide  between  650°  and  700°.  H.  L.  Maxwell 
and  A.  Hayes  (J.  Amer.  Chem.  Soc.,  1926,  48,  584 — 
593). — The  system  a-iron,  iron  carbide,  carbon  mon¬ 
oxide  and  dioxide  was  studied  at  650°  and  700°. 
From  the  observed  equilibrium  constants  the  free 
energy  change  of  the  reaction  3Fe(a)-fC(graphite)= 
Fe3C(solid)  was  calculated  to  be  3138  cal.  at  650° 
and  2281  cal.  at  700°,  from  which  the  heat  of  the 
reaction  is  found  to  be  19,163  and  19,161  cal.  at  the 
respective  temperatures  (cf.  Ruff  and  Gersten,  A., 
1912,  ii,  260).  S.  K.  Tweedy. 

Iodine  and  bromine  tension^  of  metallic 
iodides  and  bromides.  K.  Jellinek  and  R. 
TJloth  (Z.  anorg.  Chem.,  1926,  151,  157 — 184). — 
The  tensions  have  been  obtained  from  measurements 
of  the  equilibria  between  the  halides  and  hydrogen 
at  300 — 750°  and  under  atmospheric  pressure  by 
means  of  existing  data  for  the  dissociation  of  the 
hydrogen  halides.  The  values  are  in  satisfactory 
agreement  with  those  deduced  from  the  E.M.F. 
measurements  with  fused  salts  by  Czepinski  (A,, 
1899,  ii,  267)  and  Weber  (ibid.,  ii,  724).  Nickel  and 
■cobalt  halides  give  exceptionally  high  values,  possibly 
due  to  passivity.  In  general,  the  graph  of  the  tension 
against  the  reciprocal  of  the  temperature  (Abs.)  is 
rectilinear  throughout,  and  includes  values  derived 
from  E.M.F.  measurements  with  aqueous  solutions. 
With  all  the  bromides  examined,  the  measured 
tension  is  mainly  due  to  monatomic  bromine  mole¬ 
cules;  the  iodides  behave  variously.  From  avail¬ 
able  E.M.F.  data  for  aqueous  solutions  of  iodides 
the  chemical  constant  of  iodine  at  the  ordinary 
temperature  is  calculated  to  be  3-57. 

R.  Cuthlll. 

Coefficients  of  expansion  at  equal  reduced 
densities.  W.  Herz  (Z.  anorg.  Chem.,  1926,  150, 
326 — 328). — Values  are  given  of  the  coefficients  of 
expansion  of  liquids  at  2-0  and  2-75  times  the  critical 
densities,  and  of  saturated  vapours  at  0-10  and  0-02 
times  the  critical  densities.  The  values  are  nearly 
the  same  for  32  organic  and  inorganic  substances, 
but  carbon  monoxide,  nitrogen,  oxygen,  and  argon 
have  much  higher  coefficients.  The  ratios  of  the 


coefficients  at  different  reduced  densities  are  nearly 
the  same  in  all  cases,  especially  when  the  com¬ 
parison  is  between  two  liquid  coefficients  or  two 
vapour  coefficients.  Thus  a0.02 :  a0.,  varies  from 
1-26  to  T59,  a2  :  from  0-159  to  0-202,  and  a,  :  a2.,5 

from  2-25  to  2-89.  .  A.  Geake. 

Isotherms  of  diatomic  substances  and  their 
binary  mixtures.  XXXIII.  Isotherms  of 
oxygen  between  —40°  and  — 152‘5°  and  pressures 
from  3  to  9  atm.  G.  P.  Nijhoff  and  W.  H. 
Keesom  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1925,  28,  963 — 970). — With  the  view  of  determining 
the  virial  coefficient  B,  previous  measurements  of  the 
isotherms  of  oxygen  between  20  and  60  atm.  and  at 
temperatures  from  20°  to  — 117°  (cf.  Onnes  and 
Kuypers,  A.,  1923,  ii,  735)  were  extended  to  pressures 
between  3  and  9  atm.  and  down  to  a  temperature  of 
-152-5°.  M.  S.  Burr. 

“Degeneration  ”  of  gases  and  the  properties 
of  fluids  at  low  temperatures.  A.  Schidlob 
(Arch.  Sci.  phys.  nat.,  1926,  [v],  8,  5 — 22), — The 
theory  of  gases  (A.,  1925,  ii,  843)  based  on  the  quantum 
hypothesis  and  the  statistical  method  duo  to  Bose, 
has  been  modified  by  the  introduction  of  a  term 
involving  the  internal  energy  of  the  molecules,  and 
has  been  further  developed.  The  modification  does 
not  affect  the  results  previously  obtained.  Expres¬ 
sions  are  deduced  for  the  energy  and  entropy  of  a 
perfect  gas  with  monatomic  molecules  as  functions 
of  a  variable  a,  itself  a  transcendental  function  of 
FT3'2,  such  that  for  small  values  of  a,  and  neglecting 
a2  and  higher  powers,  the  expressions  lead  to  the 
equations  of  the  classical  gas  theory.  A  second 
approximation,  involving  a2  but  neglecting  higher 
powers,  leads  to  the  following  equations  for  the 
pressure  and  energy  of  a  slightly  “  degenerate  ”  gas  : 

p—RT/V—a/V2VT,  U =3/2(RT~a/V  V  T).  For 
helium,  the  constant  a  has  the  value  5-76  xlO'3 
litres2  atm.  degrees!.  A  means  of  verifying  the 
theory  is  therefore  possibly  offered  by  a  study  of  the 
isothermals  of  helium  at  low  temperatures,  or  of 
the  specific  heat  of  the  compressed  gas.  Equations 
applicable  to  a  more  highly  “  degenerate  ”  fluid  are 
developed,  and  lead,  in  th4  case  of  helium,  to  a 
minimum  value  for  the  product  FT3'2  which  should 
be  attained  at  2-9°  Abs.  Kamerlingh  Onnes  found 
a  maximum  density  for  liquid  helium  at  2-4°  Abs. 
Further  applications  of  the  theory  to  the  thermo¬ 
dynamic  properties  of  helium  are  briefly  discussed. 

A.  B.  Manning. 

Einstein’s  gas  theory.  E.  Schrodinger 
(Physikal.  Z.,  1926,  27,  95 — 101;  cf.  A.,  1925,  ii, 
495,  624). — The  statistical  methods  employed  by 
Einstein  are  investigated  mathematically  and  their 
implications  contrasted  with  those  of  older  methods. 

R.  A.  Morton. 

Entropy  of  perfect  gases  at  the  absolute  zero. 
J.  E.  Verschaffelt  (J.  Chim.  phys.,  1926,  23, 
238 — 241 ;  cf.  Arch.  Neerland.,  1924,  8,  109). — 
Polemical  against  Kolossovski  (A.,  1925,  ii,  496). 

L.  S.  Theobald. 
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Compressibilities  of  gases.  S.  F.  Pickering 
(U.S.  Bur.  Standards,  Misc.  Papers,  No.  71,  1 — 14). 
—Large-scale  curves  for  use  in  the  calculation  of 
the  compressibilities  of  air,  argon,  helium,  hydrogen, 
methane,  neon,  nitrogen,  and  oxygen  at  various  tem¬ 
peratures  between  0°  and  200°  and  at  pressures 
ranging  up  to  200  atm.  are  presented.  Nearly  all 
the  published  data  have  been  used  in  their  construc¬ 
tion,  and  the  curves  have  been  drawn  in  accordance 
with  what  appear  to  be  most  probable  values.  Curves 
are  also  given  for  use  in  the  calculation  of  the  volumes 
delivered  from  cylinders  containing  argon,  helium, 
hydrogen,  nitrogen,  and  oxygen  at  various  tem¬ 
peratures  and  various  high  pressures. 

J.  S.  Carter. 

Relation  between  the  surface  tension  and 
viscosity  of  liquids.  R.  K.  Sharma  (J.  Indian 
Chem.  Soc.,  1925,  2,  310— 311).— The  absolute 
temperatures  at  which  two  liquids,  e.g.,  ethyl  ether 
and  chlorobenzene,  have  the  same  surface  tension 
bear  a  constant  ratio  to  one  another.  The  logarithm 
of  the  surface  tension  of  certain  liquids  is  a  linear 
function  of  the  logarithm  of  the  viscosity  over  a 
wide  range  of  temperature.  R.  W.  West. 

Viscosity  of  fluids  as  a  function  of  density. 
Equation  of  state.  J.  Dubief  (Compt.  rend., 
1926,  182,  688 — 689). — The  values  for  the  co-volume 
in  the  equations  previously  given  (A.,  1925,  ii,  498) 
are  not  in  agreement  at  very  high  densities.  The 
values  of  the  co- volume  calculated  from  the  densities 
agree  well  with  those  given  by  the  equation  of  Nad- 
eschdin  and  Kannonikof  (“  Recherches  Physiques,” 
Kiev,  1887,  111)  in  the  case  of  carbon  dioxide,  benzene, 
chloroform,  ether,  acetic  anhydride,  and  sulphur 
dioxide.  The  following  equation  of  state  has  been  de¬ 
duced  :  {p-]-ajv'i-r^/v){v~b0-\-d2jv2+c)=(l—yjv)RT, 
and  is  found  to  be  in  good  agreement  with  the  com¬ 
pression  of  carbon  dioxide  according  to  Amagat. 

W.  Thomas. 

Diffusion  of  salt  vapours  in  a  Bunsen  flame. 
F.  J.  Symon  (Proc.  Roy.  Soc.  Edin.,  1926,  46,  15 — 
19 ;  cf.  Wilson,  A.,  1912,  ii,  744). — From  observations 
on  the  conductivity  of  flames  containing  sodium  and 
potassium  phosphates  the  diffusion  coefficients  of 
the  vapours  of  sodium  and  potassium  in  the  Bunsen 
flame  are  found  to  be  13  and  5-8,  respectively. 

•t  R.  Cuthill. 

Theory  of  concentrated  solutions.  III. 
Physical  constants  of  mixtures  of  m-nitro- 
toluene  and  m-toluidine  with  some  hydro¬ 
carbons.  A.  Dessart  (Bull.  Soc.  chim.  Belg., 
1926,  35,  9 — 28;  cf.  this  vol.,  475). — Determinations 
are  recorded  of  the  f.  p.  and  of  the  density,  viscosity, 
and  refractive  index  at  two  temperatures  of  series  of 
mixtures  of  m-nitrotoluene  and  of  m-toluidine  with 
each  of  the  hydrocarbons  hexane,  eyefohexane, 
methylcydohexane,  benzene,  and  toluene,  values  for 
a  number  of  different  concentrations  being  given  in 
each  case.  The  systems  m-toluidine-hexane  and 
m-toluidine-methylc//c/ohexane  form  two  liquid 
phases,  the  critical  solution  temperatures  being 


4-21-3°  and  —8-3°,  respectively,  whilst  the  remaining 
mixtures  involving  a  saturated  hydrocarbon  are  near 
their  critical  solution  temperatures  without  actually 
separating  into  two  liquid  phases.  The  critical 
solution  temperatures  for  the  systems  ?«-toluidine- 
eyefohexane  and  m-nitrotoluene-hexane  are  below 
the  f.  p.,  but  are  calculated  to  be  at  — 18°  and  — 30°, 
respectively.  cycfoHexane  forms  a  eutectic  with 
m-toluidinc  at  — 42°  (12  mol.  %  of  hydrocarbon)  and 
with  m-nitrotoluene  at  — 6°  (82-7  mol.  %  of  hydro¬ 
carbon),  whilst  the  corresponding  systems  with 
benzene  as  hydrocarbon  show  eutectics  at  — 54° 
(21-2  mol.  %)  and  -22°  (59-2  mol.  %). 

The  results  are  discussed  from  the  point  of  view 
of  deviation  of  the  observed  values  from  those 
calculated  for  ideal  solutions,  and  in  particular  with 
reference  to  Mortimer’s  theory  (A.,  1922,  ii,  621). 
The  systems  involving  benzene  and  toluene  follow 
the  law  of  Mortimer,  the  values  of  internal  pressure 
for  m-nitrotoluene  and  m-toluidine  being  1-07  and 
1-35,  respectively,  and  the  coefficient  /  1-13 — 1-14 
and  1-41 — 1-42.  For  the  systems  with  saturated 
hydrocarbons  the  values  of  /  are  of  the  order  1-82 — 
1-86  and  2-10 — 2-14  for  the  nitrotoluene  and  toluidine, 
respectively,  but  for  these  systems  near  the  critical 
solution  temperature  Mortimer’s  relation  is  not 
accurately  obeyed.  The  values  of  each  of  the  other 
properties  considered  show  deviations  from  the  ideal 
calculated  figures.  Values  of  fluidity  show  better 
agreement  than  those  of  viscosity,  but  they  are 
markedly  below  the  calculated  values  for  the  mixtures 
near  the  critical  solution  temperature.  The  mag¬ 
nitude  of  the  Mortimer  coefficient  /  is  a  qualitative 
indication  of  the  degree  of  departure  from  ideality 
of  a  series  of  solutions,  but  the  parallelism  is  not 
absolute. 

The  preparation  of  pure  m-nitrotoluene  and 
m-toluidine  is  described  in  detail  and  the  following 
constants  are  recorded ;  for  m-nitrotoluene,  b.  p. 
231-0°/760  mm.  and  dt/dp  0-46°/10  mm.,  m.  p. 
16-0°,  d?  1-1630,  df  1-1483,  if  256x10^,  if  224x 
10J,  if  189x  10\  1-54266,  ?ti?  1-54919,  njf 

1 -56685,  »“  1-53627,  nf,  1-54262,  nf  1-56024;  for 
m-toluidine,  b.  p.  203-15°/760  mm.,  m.  p.  — 31-5°, 
d\  1-0092,  df  0-9970,  df  0-9913,  df  0-9848,  df 
0-9832,  if  438x10-4  if  269  xlO'4,  nf  1-56448, 
nf,  1-57068,  1-58725,  nf  1-55762,  <  1-56381, 

nf  1-57991.  G.  M.  Bennett. 

System  ethyl  alcohol-benzene-water.  Den¬ 
sities  and  refractive  indices  of  mixtures  at  25°. 
J.  Barbaudy  (Bull.  Soc.  chim.,  1926,  [iv],  39,  371 — 
3S2). — The  densities  and  refractive  indices  of  mixtures 
of  alcohol  and  benzene  are  slightly  less  than  the 
mixture  rule  requires ;  in  general,  this  is  true  for 
the  specific  volumes  of  mixtures  of  alcohol,  benzene, 
and  water.  Mixtures  of  alcohol  and  water  have  a 
maximum  refractive  index  at  a  concentration  of 
80%  of  alcohol.  The  specific  refractive  powers 
(Lorentz  and  Lorenz)  of  mixtures  of  alcohol,  benzene, 
and  water  can  be  calculated  from  those  of  the  pure 
components  by  the  mixture  rule.  From  the  data 
recorded  such  a  mixture  can  be  analysed  by  a  deter¬ 
mination  of  its  density  and  refractive  index. 

R.  Cuthill. 
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Organic  molecular  compounds.  X.  Vapour- 
pressure  curves.  G.  Weissenberger  and  F. 
Schuster  (Monatsh.,  1926,  46,  157 — 165;  cf.  A., 

1925,  ii,  766;  this  vol.,  282,  2S3). — Expressions  for 

the  partial  pressures  of  the  components  of  the  binary 
mixtures  are  deduced  in  terms  of  d  and  r,  where 
d=(b2^/a^—b1'\/a2)2/bl3  and  r=(b2—b1)/bv  ax  and 
a2,  by  and  b2  being  the  usual  constants  of  van  der 
Waals’  equation  for  each  component.  The  depend¬ 
ence  of  a  and  b  on  temperature  is  shown  in  a  table  in 
which  the  values  from  0°  to  40°  are  collected.  Both  a 
and  b  increase  with  rise  of  temperature,  but  over 
ranges  of  10°  this  increase  is  negligible.  From  the 
data  for  29  alcohols,  ethers,  esters,  and  hydrocarbons, 
over  the  range  0 — 20°  it  is  shown  that  isomeric 
substances  have  almost  equal  values  of  a  and  b, 
but  in  homologous  series  of  alcohols  of  the  “  water  ” 
type  the  values  increase  regularly.  From  the  above 
data,  tho  values  of  d  and  r  are  determined  for  the 
binary  systems  formed  by  m-cresol  and  each  of  the 
29  compounds  investigated.  From  these  the  maxi¬ 
mum  deviation  of  the  vapour-pressure  curves  derived 
from  the  Raoult-van ’t  Hoff  and  the  van  Laar  formulae 
are  calculated;  in  all  cases  this  deviation  is  about 
0-34  when  the  molecular  proportions  are  2:1.  For 
particular  values  of  d  and  r,  tables  are  also  given  for 
the  binary  systems  formed  by  m-eresol  with  acetone, 
ethyl  ether,  and  benzene,  showing  the  actual  differ¬ 
ence  between  tho  values  obtained  from  the  two 
formulas.  In  no  case  is  this  difference  large,  but  the 
Raoult-van ’t  Hoff  value  is  always  the  smaller,  and 
the  maximum  difference  always  corresponds  with  the 
molecular  proportions  2:1.  In  the  case  of  benzene, 
the  differences  are  least,  and  it  is  assumed  that 
dissociation  of  previously  associated  components  has 
taken  place.  J.  Grant. 

Organic  molecular  compounds.  XI.  Dole- 
zalek’s  theory.  G.  Weissenberger  and  F. 
Schuster  (Monatsh.,  1926,  46,  167 — 169;  cf.  pre¬ 
ceding  abstract). — The  partial  pressures  of  the  com¬ 
ponents  of  a  binary  mixture  arc  eliminated  between 
the  Dolezalek  and  Raoult-van ’t  Hoff  vapour-pressure 
formulae,  and  the  point  of  intersection  of  the  corre¬ 
sponding  curves  is  thus  determined.  The  position  of 
this  point  with  respect  to  its  dependence  on  the 
pressure  has  been  examined,  and  it  is  shown  from 
the  signs  of  the  two  isotherms  that  the  Dolezalek 
theory  breaks  down  if  the  compound  formed  is  not 
equimoleeular.  J.  Grant. 

Organic  molecular  compounds.  XII.  Chloro- 
acetic  acids  and  pentachloroethane.  G.  Weissen¬ 
berger,  F.  Schuster,  and  H.  Pamer  (Monatsh., 

1926,  46,  281 — 289;  cf.  preceding  abstracts). — The 
vapour  pressures  of  mixtures  of  the  three  chloro- 
acetic  acids  with  acetone,  methyl  acetate,  ethyl 
acetate,  and  ethyl  ether  have  been  measured.  All 
show  negative  deviations,  but  whilst  the  molecular 
compounds  formed  between  the  mono-  and  di-chloro- 
derivatives  and  the  above  substances  contain  1  mol. 
of  the  acid  to  1  mol.  of  the  other  component,  those 
formed  by  trichloroacetic  acid  contain  twice  this 
molecular  proportion  of  the  second  component  (cf. 
Kendall,  A.,  1914,  i,  858 ;  Stobbe  and  Haertl, 
ibid.,  1910,  i,  43).  This  result  indicates  that  the 


residual  valency  of  the  carboxyl  group  of  the  mono- 
and  di-chloro-derivatives  is  simply  increased  by  the 
neighbouring  halogenated  group,  but  that  in  the  case 
of  trichloroacetic  acid  the  trichloromethyl  group,  as 
well  as  the  carboxyl  group,  is  exerting  a  residual 
valency.  This  view  is  supported  by  the  vapour 
pressures  of  mixtures  of  benzene  with  dichloroacetic 
acid  (positive  deviations)  on  the  one  hand,  and  by 
those  of  mixtures  of  benzene  with  pentachloroethane 
(negative  deviations)  on  the  other,  which  again  bring 
out  the  residual  valency  of  the  trichloromethyl  group. 
The  attraction  of  this  group  for  various  oxygenated 
compounds  and  for  aromatic  hydrocarbons  is  only 
shown  when  the  fourth  valency  of  the  group  is 
attached  to  a  carbon  atom,  since  carbon  tetrachloride, 
for  instance,  does  not  form  similar  molecular  com¬ 
pounds.  This  indicates  that  the  residual  valency 
of  the  group  is  centred  in  the  carbon  atom.  In¬ 
vestigation  of  the  vapour  pressures  of  mixtures  of 
pentachloroethane  with  acetone,  methyl  and  ethyl 
acetates,  and  ethyl  ether  indicates  the  formation  of 
molecular  compounds  containing  1  mol.  of  each  com¬ 
ponent  in  each  case,  whilst  tho  molecular  compounds 
of  pentachloroethane  with  aromatic  hydrocarbons 
contain  the  components  in  the  molecular  ratio  of 
2:1.  Measurements  of  heats  of  formation  of  the 
above  mixtures  support  generally  the  conclusions 
deduced,  individual  cases  showing  deviations  ascribed 
to  heats  of  dissociation  etc.  F.  G.  Willson. 

Organic  molecular  compounds.  XIII.  Cal¬ 
culation  of  vapour-pressure  curves.  G.  Weissen¬ 
berger,  F.  Schuster,  and  H.  Pamer  (Monatsh., 
1926,  46,  291 — 294;  cf.  preceding  abstracts). — The 
observed  vapour  pressures  of  eighteen  binary  liquid 
mixtures  have  been  compared  with  those  calculated 
from  the  equations  of  Margules  (Sitzungsber.  Akad. 
Wiss.  Wien,  1895,  [2],  104,  1243).  Satisfactory 
agreement  was  found  only  in  six  cases.  In  the 
remainder,  the  index  a  of  Margules’  equation  p2= 
P2xa  shows  a  drift  and  passes  through  a  maximum 
at  which  the  molecular  proportions  of  the  components 
are  in  a  simple  ratio.  As  the  pure  component  is 
reached,  a  tends  to  attain  a  limiting  value,  which  can 
be  arrived  at  by  graphic  extrapolation,  and  the  value 
of  a.  at  any  point  can  be  written  a=aJrb(\  —x)mxn, 
where  a  is  the  limiting  value,  b  a  constant,  and  m  and 
n  are  the  molecular  proportions  at  which  the  maxi¬ 
mum  is  shown.  Substituting  the  new  expression  for 
a  in  Margules’  formula,  the  new  formula  was  found 
to  give  satisfactory  agreement  between  calculated 
and  observed  values  in  the  cases  of  ten  other  of  the 
systems  examined.  The  two  systems  dichloroacetic 
acid-ether  and  trichloroacetic  acid-ether  remain 
anomalous.  F.  G.  Willson. 

Organic  molecular  compounds.  XIV.  Cbloro- 
phenols  and  bromoform.  XV.  Aromatic 
amines.  G.  Weissenberger,  F.  Schuster,  and 
J.  Lielacher  (Monatsh.,  1926,  46,  295 — 300,  301— 
307 ;  cf.  preceding  abstracts). — XIV.  The  vapour 
pressures  of  mixtures  of  ji-chlorophenol  with  acetone, 
methyl  acetate,  and  methyl  alcohol  show  negative 
deviations  from  those  calculated,  whilst  the  system 
p-chlorophenol-benzene  shows  positive  deviations. 
The  compounds  between  ^-chlorophenol  and  alcohols. 
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esters,  and  ketones  contain  the  two  components  in 
the  molecular  proportion  1  : 1  (cf.  Bramley,  J.C.S., 
1916,  109,  469),  and  the  residual  valency  of  the 
phenol  does  not  appear  to  have  been  reduced  by  the 
introduction  of  the  halogen  atom.  Vapour-pressure 
measurements  on  mixtures  of  bromoform  with  acetone, 
methyl  acetate,  and  ethyl  ether  indicate  that  the 
molecular  compounds  of  bromoform  are  analogous 
to  those  of  chloroform,  containing  the  two  components 
in  equimolecular  proportions,  but  the  residual  valency 
of  bromoform  is  markedly  less  than  that  of  chloro¬ 
form. 

XV.  Vapour-pressure  measurements  of  mixtures 
of  aniline  with  acetone,  methyl  acetate,  and  methyl 
alcohol  indicate  the  formation  of  equimolecular  com¬ 
pounds.  The  vapour-pressure  curve  of  the  system 
aniline-chloroform  shows  no  deviations  from  the 
normal,  whilst  the  system  aniline-benzene  shows 
positive  deviations.  Similar  measurements  with 
mixtures  containing  dimethylaniline  in  place  of 
aniline  indicate  the  formation  of  a  molecular  com¬ 
pound  (1  :  1)  only  in  the  case  of  dimethylaniline- 
chloroform.  The  residual  valency  relationships  of 
the  aromatic  amines  are  thus  similar  to  those  of  the 
phenols,  whilst  the  dialkylarylamines  resemble  the 
phenol  ethers.  The  residual  valency  of  the  amines 
is  appreciably  less  than  that  of  the  phenols;  this  is 
also  true  for  the  derivatives  of  the  two  classes  of 
compounds.  F.  G.  Willson. 

Organic  molecular  compounds.  XVI.  Di- 
liydric  phenols  and  their  ethers.  G.  Weissen- 
berger,  R.  Henke,  and  L.  Bregmann  (Monatsh., 
1926,  46,  471 — 482;  cf.  preceding  abstracts). — 
Determinations  of  the  vapour  pressures  of  binary 
mixtures,  within  the  limits  of  miscibility,  of  pyro- 
catechol,  resorcinol,  guaiacol,  veratrole,  and  salicyl- 
aldehyde  with  ethyl  alcohol,  ethyl  ether,  and  acetone, 
respectively,  and  of  guaiacol,  veratrole,  and  salicyl- 
aldehyde  with  benzene,  have  been  made  in  order  to 
compare  the  behaviour  of  dihydric  phenols  and  their 
derivatives  with  that  previously  observed  in  the 
case  of  mono-  and  tri-hydric  phenols.  Negative 
deviations  of  the  vapour  pressure  have  been  found 
for  all  the  mixtures  containing  pyrocatechol,  resor¬ 
cinol,  or  guaiacol,  except  for  guaiacol  and  benzene, 
where  the  deviation  is  positive.  The  composition 
of  the  mixtures  showing  maximum  negative  deviation 
indicates  that  pyrocatechol  and  resorcinol  form  equi¬ 
molecular  compounds  with  ether  and  acetone,  but 
1  mol.  of  each  combines  with  2  mols.  of  alcohol, 
whilst  guaiacol,  having  only  half  the  active  groups 
of  pyrocatechol,  forms  an  equimolecular  compound 
with  alcohol  and  compounds  containing  2  mols.  of 
guaiacol  and  1  mol.  of  ether  or  acetone.  The 
behaviour  of  all  three  with  acetone  and  ether  is 
intermediate  between  that  of  mono-  and  tri-hydric 
phenols.  Of  the  remaining  pairs  studied,  salicyl- 
aldehyde  with  acetone  shows  a  slight  negative 
deviation,  indicating  a  very  feeble  tendency  to  com¬ 
pound  formation,  and  the  remainder  show  positive 
deviations  which  are  almost  negligible  for  veratrole 
with  acetone  and  with  benzene.  The  steric  effect  of 
different  negative  groups  or  atoms  on  the  degree  of 
affinity  between  the  members  of  the  various  molecular 


compounds,  as  measured  by  the  relative  vapour- 
pressure  deviations,  is  discussed.  Viscosity  and 
surface-tension  measurements  for  the  same  systems 
have  also  been  recorded.  M.  S.  Burr. 

Relation  of  ferrous  metals.  I,  II.  J.  E. 
Fletcher  (Foundry,  1925,  53,  878—881,  890,  929— 
933). — A  description  of  the  effects  of  remelting  pig- 
iron,  and  the  structural  relation  between  the  cast, 
wrought,  or  malleable  iron  or  the  steel  and  the  original, 
pig  iron.  Chemical  Abstracts. 

Influence  of  very  slight  traces  of  water  on 
solubility  equilibria.  II.  E.  Cohen  and  S. 
Miyake  (Z.  physikal.  Chem.,  1926,  119,  247 — 253 ;. 
cf.  this  vol.,  18). — Small  amounts  of  water  (less  than 
0'1%)  have  a  marked  influence  on  the  solubility- 
equilibria,  at  30-5°,  in  the  systems  salicylic  acid- 
benzene,  salicylic  acid-chloroform,  o-nitrobenzoic 
acid-benzene,  o-nitrobenzoic  acid-chloroform,  but 
not  in  the  systems  salicylic  acid-carbon  tetrachloride 
and  anthracene-benzene.  L.  F.  Gilbert. 

Influence  of  minute  traces  of  water  on  solution 
equilibria.  II.  E.  Cohen  and  S.  Miyake  (Proc. 
K.  Akad.  Wetensch.  Amsterdam,  1925,  27,  936 — 
941). — See  preceding  abstract. 

Solubility  of  calcium  carbonate.  R.  Stumper. 
(Bull.  Soc.  chim.  Belg.,  1926,  34,  422 — 427). — The 
discrepancies  between  the  solubility  of  calcium 
carbonate  in  water  charged  with  carbon  dioxide,  as 
calculated  by  Bodlander  (A.,  1900,  ii,  715),  and  the 
experimental  values  obtained  by  Schlocsing  (Compt. 
rend.,  1872,  1552)  are  due  to  the  use  by  Bodlander 
of  an  inaccurate  constant  for  the  dissociation  of 
carbonic  acid.  Using  the  value  X2=6-0x  10’11 
obtained  by  Auerbach  and  Pick,  in  place  of  K2= 
1-3  XlO*11,  Bodlander’s  equation  gives  results  "in 
close  agreement  with  the  experimental  figures  of 
Schlcesing.  For  the  solubility  of  precipitated  calcium 
carbonate  in  pure  water  at  17°  the  author  gives  the 
value  14-5  mg.  per  litre.  R.  Brightman. 

Dithionic  acid  and  its  salts.  (Mlle.)  W.  C.  db 
Baat  (Rec.  trav.  chim.,  1926,  45,  237 — 244). — The 
following  data  are  given  for  the  solubility  of  di- 
thionates  in  water  at  20°  :  sodium  (+2H20),  13-39% ; 
potassium,  6-23%;  ammonium  (+0-5H2O),  62-43%; 
magnesium  (+6H20),  33-91%;  calcium  (+4H20), 
20-25%;  strontium  (+4H20),  10-80%;  barium 
(+2H20),  15-75%;  cupric  (+4H20),  44-91%.  Equi¬ 
librium  conditions  have  been  studied  for  the  following 
ternary  systems  :  water-alcohol-RS206  (where  R= 
Ca,  Sr,  or  Ba) ;  water-BaS206-MgS206 ;  water- 
BaS^g-KgSjjOo ;  water-Ba2S206-Na2S206 ;  water- 
SrS206-Na2S206 ;  water-SrS2O0-(NH4)2S2O6 ;  and 
water-CuS2Oc-(NHj)2S2Oc.  Only  in  the  last  case 
was  double  salt  formation  indicated,  although  in  the 
further  system  water-BaS206-(NH4)2S206,  the  study 
of  which  is  incomplete,  it  is  possible  that  double  salts 
or  mixed  crystals  appear.  In  the  systems  water- 
alcohol-alkallne-earth  dithionate,  the  hydrate  is 
the  only  stable  form  at  30°.  Dithionic  acid  is  de¬ 
composed  into  sulphuric  and  sulphurous  acids  in 
dilute  solutions  (3 — 4%)  to  the  extent  of  3%  in 
945.  hrs.  at  25°,  and  20%  in  245  hrs.  at  47°. 

R.  Brightman. 
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Solubility  of  salts.  It.  Macheleidt  (Z.  Elektro- 
cliem.,  1926,  32,  129 — 136). — Simple  formulae  for 
reproducing  the  solubility  of  potassium  and  mag¬ 
nesium  sulphates  are  derived.  C.  H.  D.  Clark. 

Detection  and  measurement  of  the  diffusion  of 
adsorbed  molecules  on  the  surfaces  of  solid  sub¬ 
stances.  M.  Volmer  and  G.  Adhiicari  (Z.  physikal. 
Chem.,  1926,  119,  46 — 52). — The  rate  of  spread  of 
solid  benzophenone  over  a  glass  surface  was  deter¬ 
mined  from  the  loss  in  weight  occasioned  by  continuous 
treatment  of  part  of  the  surface  of  the  glass  with 
drops  of  mercury  beyond  the  original  nucleus  of  benzo¬ 
phenone.  This  removed  the  adsorbed  film  of  benzo¬ 
phenone  formed  by  spreading.  A  method  by  which 
the  vapour  pressure  of  the  saturated  adsorbed  film 
was  determined  is  described.  From  these  data,  the 
calculated  frictional  resistance  to  diffusion  of  adsorbed 
benzophenone  is  about  1*5  XlO13  dynes  /mol.,  which 
is  about  one  hundred  times  as  great  as  that  for 
molecules  of  similar  dimensions  in  aqueous  solutions. 

L.  F.  Gilbert. 

Theories  of  adsorption  and  the  technique  of 
its  measurement.  J.  W.  McBain  (Nature,  1926, 
117,  550 — 551). — Existing  data  on  the  sorption  of 
gases  and  vapours  are  largely  invalid  quantitatively 
in  that  they  refer  to  insufficiently  cleaned  surfaces. 
The  behaviour  of  a  surface  when  cleaned  assumes  a 
different  and  highly  significant  form.  The  amount 
of  various  substances  adsorbed  by  charcoal  can  be 
considerably  increased  by  previously  heating  the 
material  in  a  vacuum  after  adsorption  has  once  taken 
place  in  the  usual  way.  With  cleaned  surfaces,  the 
sorption  is  practically  complete  at  comparatively  low 
pressures,  and  attains  a  normal  and  characteristic 
saturation  value;  the  adsorption  is  nearly  instan¬ 
taneous  and  is  perfectly  reversible.  The  theories  of 
adsorption  due  to  Langmuir  and  Henry,  to  Pdlanyi 
and  Williams,  to  Lamb  and  Coolidge,  and  to 
Gurwitsch  and  Patrick  are  considered;  the  fact  that 
in  the  new  experiments  adsorption  is  practically 
complete  at  relatively  low  pressure  is  offered  as 
almost  conclusive  support  for  the  hypothesis  of  a 
unimolecular  film  (Langmuir,  Henry,  etc.). 

A.  A.  Eldridge. 

Adsorption  of  ethylene  and  hydrogen  by  zinc 
oxide,  iron  oxide,  nickel,  and  copper.  W.  A. 
Lazier  and  H.  Adkins  (J.  Physical  Chem.,  1926,  30, 
353 — 358;  cf.  Adkins  and  Lazier,  A.,  1924,  i,  1278). 
— The  adsorption  of  ethylene  and  hydrogen  at  the 
ordinary  temperature  and  pressure  by  various 
catalysts  has  been  measured.  The  catalysts  were 
(1)  cupric  oxide  prepared  by  heating  the  dehydrated 
nitrate  at  450°  for  4  hrs.,  and  Merck’s  granules  con¬ 
taining  1-1%  of  Ni203,  0-21%  of  Fe203,  and  0-47%  of 
Si02;  (2)  ferric  oxide  precipitated  from  the  chloride 
by  ammonia  and  dried  at  110°;  (3)  nickel  oxide  on 
pumice,  prepared  by  heating  the  nitrate  at  350 — 400° 
for  5 — -6  hrs.  ;  (4)  zinc  oxide,  from  the  hydroxide 
heated  for  24  hrs.  at  110°,  and  zinc  oxide  prepared 
from  the  isopropoxide ;  and  (5)  copper  and  nickel 
obtained  by  reduction  of  their  oxides  by  hydrogen  at 
200°  and  400°,  respectively.  Nickel  oxide  was  also 
reduced  by  alcohol.  In  most  cases,  the  adsorbents 


were  pressed  into  the  form  of  pellets.  The  following 
numbers  (c.c.  per  100  g.  of  adsorbent)  are  recorded 
for  the  adsorption  of  ethylene  and  hydrogen, 
respectively  :  copper  (Merck)  7-2  and  24-0,  copper 
(nitrate)  2-0  and  0-55,  nickel  (by  hydrogen)  70-0  and 
84-0,  nickel  (by  alcohol)  205-0  and  61-0,  zinc  oxide 
(from  hydroxide)  57-0  and  1-8,  zinc  oxide  (from  iso- 
propoxide)  160-0  and  23-4,  iron  oxide  588-0  and  0-0. 
The  effect  of  1  %  of  nickel  in  increasing  the  adsorption 
by  copper  and  of  promoting  its  catalytic  activity  is 
indicated  by  the  behaviour  of  the  material  prepared 
from  Merck’s  copper  oxide  compared  with  that  derived 
from  the  nitrate. 

Observations  on  the  hydrogenation  of  ethylene  in 
presence  of  the  above  catalysts  were  also  made. 
With  nickel  and  copper  (Merck’s)  the  reaction  was 
practically  complete  in  5  min.  when  equimolecular 
quantities  of  hydrogen  and  ethylene  were  admitted 
to  nickel,  and  there  was  no  evidence  of  an  induction 
period,  such  as  has  been  noted  when  the  catalyst  is 
first  treated  with  hydrogen. 

There  is  a  qualitative,  but  no  quantitative  agree¬ 
ment  between  total  adsorption  and  catalytic  activity 
(cf.  Russell  and  Taylor,  J.  Physical  Chem.,  1925,  29, 
1325).  L.  S.  Theobald. 

Adsorption  and  catapboresis.  K.  van  der 
Grinten  (J.  Chim.  phya.,  1926,  23,  209— 237).— The 
adsorption  of  crystal-violet  on  glass,  colloidal 
selenium,  and  colloidal  gold  has  been  investigated. 
The  colloidal  selenium  was  prepared  by  the  reduction 
of  selenium  dioxide  with  hydrazine  and  purified  by 
dialysis  in  collodion  sacs  for  3  weeks  until  the  specific 
conductivity  at  19°  equalled  6-6x10“°  mho.  The 
specific  conductivity  of  the  colloidal  gold  after  puri¬ 
fication  was  7-6x10"°  mho.  at  19°.  The  size  of 
particle  for  the  selenium  ranged  from  0-1  to  0-05  p, 
and  for  the  gold,  0-01  p  or  less.  Glass  lamince  and 
powder  were  used.  The  amounts  of  crystal- violet 
adsorbed  by  the  former  in  solutions  of  concentrations 
varying  from  A/ 100,000  to  A/ 2000  were  measured  by 
comparison  of  the  intensities  of  absorption  spectra 
of  the  original  solution  and  of  the  solution  after 
adsorption.  The  curve  showing  the  number  of 
molecules  of  crystal- violet  adsorbed/concentration 
approaches  a  limit  which  corresponds  with  the 
formation  of  a  unimolecular  layer  on  the  surface 
concerned  at  a  concentration  A/10,000,  when  the 
number  of  molecules  adsorbed  per  cm.2  is  1-5  X  1014, 
a  value  in  good  agreement  with  those  found  for 
organic  acids  by  other  workers.  The  crystal-violet 
apparently  is  attached  to  the  glass  by  the  active 
quaternary  ammonium  group.  With  finely-powdered 
glass,  the  adsorption  was  measured  ultramicro- 
scopieally  by  following  the  variations  in  the  rate  of 
cataphoresis.  With  A/20, 000-solutions  of  crystal- 
violet,  a  change  of  sign  occurs,  the  particles  becoming 
positively  charged ;  with  colloidal  gold  and  selenium, 
a  similar  change  takes  place  in  A/10, 000-solutions. 
In  all  three  cases,  the  curves  obtained  by  plotting  the 
rate  of  cataphoresis  against  concentration  of  crystal- 
violet  are  similar,  and  show  a  change  in  direction, 
leading  to  a  limiting  value,  between  the  same  con¬ 
centrations,  viz.,  A/10,000  and  A/20,000,  of  crystal- 
violet.  This  curve  for  powdered  glass  also  follows 
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closely  that  obtained  by  plotting  the  number  of 
molecules  adsorbed  against  concentration  of  crystal- 
violet,  up  to  a  concentration  N /5000,  after  which  a 
divergence,  so  far  unexplained,  occurs ;  similarly,  the 
curves  for  colloidal  selenium  and  gold  follow  their 
derived  adsorption-concentration  curves  up  to  the 
same  concentration  and  then  diverge. 

With  N /2000-solutions  of  crystal-violet,  the  number 
of  molecules  of  dye  adsorbed  per  cm.2  is,  for  colloidal 
gold  and  for  glass,  1-6  XlO1'1,  and  for  colloidal 
selenium  1-58 XlO14,  these  numbers  corresponding, 
in  each  case,  with  the  formation  of  a  unimolecular 
layer. 

The  behaviour  of  suspensions  of  glass  under  a  P.D. 
show,  in  agreement  with  Hiickel,  that  von  Smoluchow- 
ski’s  extension  of  the  Helmholtz  law  to  eataphoresis 
and  electrical  osmose  is  incorrect.  A  resume  of 
previous  work  on  adsorption  is  given. 

L.  S.  Theobald. 

Adsorption  of  sulphides  by  colloidal  chromium 
hydroxide.  H.  N.  Holmes  and  M.  A.  Dietrich 
(J.  Amer.  Chem.  Soc.,  1926,  48,  678 — 682). — 
Mercuric  sulphide  is  not  precipitated  by  hydrogen 
sulphide  from  a  0-5Ar-hydrochloric  acid  solution 
containing  green  chromic  chloride  and  mercuric 
chloride  in  excess  of  the  ratio  2:1,  but  is  adsorbed  by 
the  colloidal  chromic  hydroxide  produced  by  the 
hydrolysis  of  the  chloride.  The  hydrolysis  increases 
on  keeping,  and  after  48  hrs.  precipitation  does  not 
occur  when  the  above  ratio  is  1  :  3-5,  but  this  ratio 
may  be  depressed  by  a  sufficient  concentration  of 
hydrogen  or  sulphate  ions.  Thus,  chromic  sulphate 
has  no  influence  on  the  precipitation.  The  formation 
of  colloidal  chromic  hydroxide  is  probably  preceded 
by  the  conversion  of  the  green  chromic  chloride  into 
the  violet  form.  The  order  of  the  adsorption  is 
reversed  by  using  a  large  excess  of  mercuric  chloride 
and  precipitating  from  a  hot  0-5A-acid  solution. 

S.  K.  Tweedy. 

Hydroxides  of  yttrium  and  lanthanum  as 
adsorbents.  J.  Kleeberg  (Kolloid-Z.,  1926,  38, 
226 — 229). — Lanthanum  hydroxide  is  useless  as  an 
adsorbent.  Yttrium  hydroxide,  however,  is  an 
outstanding  adsorbent,  both  when  fresh  and  when 
3  months  old.  It  adsorbs  both  acid  and  basic  dyes, 
whether  they  are  colloidal  or  of  molecular  dispersion, 
in  part  according  to  the  general  adsorption  isotherm. 
The  adsorption  can  be  observed  with  filter-paper 
impregnated  with  yttrium  hydroxide,  although  it  is 
much  weaker  in  this  case.  The  attainment  of 
equilibrium  is  independent  of  the  concentration. 
It  is  complete  after  1  J-  hrs.’  shaking.  Yttrium 
hydroxide  carries  a  positive  charge.  It  can  be 
regenerated  quantitatively.  N.  H.  Hartshorn  e. 

Influence  of  sodium  hydroxide  on  the  adsorp¬ 
tion  of  arsenious  acid  by  “  saccharated  " 
iron.  L.  Herboth  (Arch.  Pharm.,  1926,  264,  181 — 
186 ;  cf.  Mannich  and  Rojahn,  ibid.,  1924,  262, 
239;  A.,  1922,  i,  718). — Colloidal  “saccharated” 
iron  is  used  as  an  antidote  in  arsenic  poisoning,  but 
its  adsorptive  capacity  depends  on  the  alkalinity  of 
the  medium.  A  commercial  preparation,  containing 
0-75%  of  sodium  hydroxide,  takes  up  12-57%  of 


arsenious  oxide  (reckoned  on  the  iron  present).  When 
sodium  hydroxide  is  added,  more  arsenious  oxide  is 
adsorbed,  until  the  additional  sodium  hydroxide 
amounts  to  0-53%.  The  arsenious  oxide  taken  up 
is  then  27%,  and  that  figure  is  the  maximum. 
Conversely,  when  carbon  dioxide  is  passed  into  the 
“  saccharated  ”  iron,  or  when  hydrochloric  acid  is 
added,  the  adsorptive  capacity  is  diminished.  This 
property  also  depends  on  the  age  of  the  preparation. 
The  adsorptive  capacity  is  greatest  when  the  sodium 
hydroxide  present  suffices  to  form  disodium  hydrogen 
arsenite.  W.  A.  Silvester. 

Formation  of  an  alkali-cellulose  compound 
in  an  aqueous-alcoholic  medium.  J.  R.  Katz 
(Z.  Elektrochem.,  1926,  32,  125 — 128). — The  curve 
representing  the  adsorption  of  sodium  hydroxide 
from  aqueous  solution  by  cellulose  shows  a  flat 
portion  which  Vieweg  has  attributed  to  the  formation 
of  a  compound  (A.,  1907,  i,  893 ;  1908,  i,  857).  Using 
aqueous-alcoholic  solutions,  the  flat  portion  is  absent, 
and  a  linear  relationship  was  found,  which  was 
thought  to  indicate  the  formation  of  solid  solutions  of 
sodium  hydroxide  in  cellulose  (cf.  A.,  1925,  i,  12). 
These  results  are  discussed  in  relation  to  the  A -ray 
investigations  of  cellulose,  swollen  by  sodium  hydr¬ 
oxide,  carried  out  by  the  author.  It  is  found  that 
this  evidence  favours  the  view  that  an  alkali-cellulose 
compound  is  formed  also  in  aqueous-alcoholic 
solutions,  since  the  observed  bands  are  similar  to 
those  obtained  using  aqueous  solutions.  The 
presence  of  alcohol  exerts  little  influence  on  the  limit¬ 
ing  concentration  at  which  the  cellulose  spectrum 
vanishes  (see  Katz,  A.,  1925,  i,  639),  but  it  slightly 
hinders  the  formation  of  the  compound.  This  is 
extremely  difficult  to  reconcile  with  the  observation 
that  alcohol  greatly  assists  the  absorption  of  sodium 
hydroxide  by  the  cellulose.  The  author  also  lays 
some  emphasis  on  the  fact  that  the  points  on  the 
aqueous-alcohol  curves  obtained  by  Vieweg  do  not 
lie  quite  accurately  on  a  straight  line,  the  departure 
being  possibly  not  accidental.  C.  H.  D.  Clark. 

Structure  of  films  of  water  on  salt  solutions. 
II.  Surface  tension  of  calcium  chloride  solutions 
at  25°.  W.  D.  Harkins  and  E.  C.  Gilbert  (J. 
Amer.  Chem.  Soc.,  1926,  48,  604 — 607 ;  cf.  Harkins 
and  McLaughlin,  A.,  1925,  ii,  959). — Accurate 
measurements  of  the  surface  tension  and  density  at 
25°  of  calcium  chloride  solutions  for  concentrations 
up  to  7  moles  of  salt  per  1000  g.  of  water  are  recorded ; 
from  the  results,  the  thickness  of  the  water  film  on  a 
l-25il/-solution  is  calculated  to  be  3-1  A.  This  is 
the  cube  root  of  the  volume  of  a  water  molecule.  The 
film  is  thicker  at  lower  and  thinner  at  higher  con¬ 
centrations,  but  is  essentially  unimolecular  up  to 
concentrations  of  3  or  4M  at  least. 

S.  K.  Tweedy. 

“  Gas  laws  "  in  surface  solutions.  N.  K. 
Adam  and  G.  Jessop  (Nature,  1926, 117,  484 — 485). — 
Marcelin’s  experiments  (A.,  1925,  ii,  772 ;  this  vol., 
120),  leading  to  a  relation  between  the  surface  pressure, 
F,  and  the  area,  A,  of  certain  films,  of  FA=kT,  where 
k  is  much  smaller  than  the  universal  gas  constant,  are 
criticised.  Films  of  oleic  acid  on  distilled  water,  and 
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of  benzyl  benzoate  have  been  examined;  the  latter 
gives  very  unstable  films.  Oleic  acid  gives  an 
“  expanded  ”  film  above  about  0-2  dyne/cm.,  when  it 
has  an  area  of  49-7  A.2/mol.,  with  an  abrupt  transition 
from  this  state  to  one  at  which  the  pressure  is  constant 
at  about  0-08  dyne/cm.,  the  “  vapour-pressure  ” 
region  (cf.  Adam  and  Jessop,  this  vol.,  348). 

A.  A.  Eldridge. 

Molecular  association  of  phenol  in  benzene  and 
water.  K.  Endo  (Bull.  Chem.  Soc.  Japan,  1926, 
1,  25 — 29;  cf.  Philip  and  Clark,  J.C.S.,  1925,  127, 
1274). — Measurements  of  the  partition  coefficient  of 
phenol  between  benzene  and  water  at  25°  are  quanti¬ 
tatively  accounted  for  on  the  assumption  that  no 
association  of  phenol  molecules  occurs  in  the  aqueous 
phase,  but  polymerisation  to  (C6H60)3  in  the  benzene 
solution.  On  the  other  hand,  the  conclusion  is 
reached  from  f.-p.  determinations  of  aqueous  solutions 
of  phenol  that  for  concentrations  above  0-2A7  the 
observed  slight  deviation  from  Raoult’s  law  is  to  be 
attributed  to  a  similar  polymerisation  to  (CGH60)3  in 
the  aqueous  solution  at  0°.  G.  M.  Bennett. 

Colloidal  solutions  of  alkaline-earth  carbon¬ 
ates.  A.  Burzagh  (Kolloid-Z.,  1926,  38,  222 — 226). 
— Alkaline-earth  oxides  when  suspended  in  absolute 
methyl  alcohol  and  subjected  to  a  stream  of  carbon 
dioxide  for  some  hours  by  Neuberg’s  method  (cf.  A., 
1906,  ii,  753 ;  1908,  ii,  39,  495)  gave  colloidal 
solutions  of  the  alkaline-earth  methyl  carbonates. 
By  using  barium  hydroxide  in  place  of  oxide 
and  keeping  the  methyl  alcohol  at  boiling  tem¬ 
perature,  a  colloidal  solution  of  barium  carbonate 
was  obtained  which  was  miscible  with  alcohol, 
benzene,  chloroform,  acetone,  or  water  without 
coagulation.  It  contained  1-2%  of  barium  carbonate 
and  could  be  concentrated  to  4 — 5%  by  evaporation 
in  a  vacuum.  By  dialysing  against  water,  the 
methyl  alcohol  could  be  replaced  by  water,  but  the 
process  was  very  slow  and  incomplete.  With 
strontium  hydroxide,  solutions  containing  only  0-1 — 
0-2%  of  strontium  carbonate  can  be  obtained,  but 
with  calcium  hydroxide  the  result  is  completely 
negative.  By  decomposing  solid  calcium  methyl 
carbonate  with  a  small  quantity  of  water  and  sub¬ 
sequently  dialysing  against  water,  a  colloidal  solution 
of  calcium  carbonate  was  obtained  free  from  methyl 
alcohol  and  containing  a  maximum  of  3-9%.  Barium 
and  strontium  carbonate  solutions  were  similarly 
obtained  with  maximum  concentrations  of  5-6  and 
4-4%,  respectively.  These  concentrations  can  bo 
increased  by  careful  evaporation  in  a  vacuum.  The 
solutions  are  quite  stable.  They  may  also  be  prepared 
from  the  ethyl  carbonates.  N.  H.  Hartshorne. 

Complex-formation  as  an  intermediate  stage 
in  the  synthesis  of  colloid  particles.  A.  Dujian- 
•ski,  A.  P.  Buntin,  S.  J.  Dijatschkovski,  and  A.  G. 
Kniga  (Kolloid-Z.,  1926,  38,  208 — 218). — The  view 
that  ionic  complexes  are  formed  as  intermediate 
products  when  sols  or  gels  are  produced  by  chemical 
reactions,  and  that  there  is  a  gradual  change  from 
ions  to  ionic  complexes  and  so  to  micelles,  has  been 
tested  in  the  following  manner.  A  range  of  synthetic 
mixtures  of  solutions  of  the  reactants  was  made 


and  their  electrical  conductivity  (X3)  and  f.-p. 
depressions  (Ax)  were  compared  with  those  (X2  and 
A2)  calculated  on  the  assumption  that  no  intermediate 
reactions  occurred  and  that  those  of  the  colloid  were 
negligible.  In  the  preparation  of  molybdic  and 
tungstic  acid  sols  by  the  action  of  hydrochloric  acid 
on  sodium  molybdate  and  tungstate,  respectively,  it 
was  found  that  with  increasing  quantities  of  hydro¬ 
chloric  acid  (X4 — X2)  and  (A4 — A2)  were  at  first 
negative,  passing  through  a  minimum  and  then  rising 
to  zero  at  the  neutralisation  point,  and  then  became 
positive  and  rose  to  a  maximum  when  a  quantity  of 
acid  equivalent  to  the  tungstate  or  molybdate  had 
been  added.  These  results  are  explained  by  assuming 
that  at  first  the  Mo04"  or  NaMo04'  ions  combine  with 
the  H2Mo04  formed  or  with  Mo03  to  give  complexes 
of  the  type  [Mo04viMo03]"  or  [N aMo 04-?iMo 03] ' . 
This  results  in  a  diminution  in  the  number  of  ions  in 
the  solution,  and  hence  X1<X2  and  Aj<A2.  As 
more  acid  is  added,  the  relative  number  of  sodium 
ions  bound  in  these  complexes  decreases  and  more 
sodium  chloride  is  formed,  whilst  after  the  neutrality 
point  is  reached,  the  hydrogen  ions  increase  rapidly ; 
X1  and  Ar  therefore  increase.  The  positive  values 
of  (Xj— X2)  and  (A.  — A,)  finally  reached  are  due  to 
the  fact  that  molybdic  acid  is  a  semi-colloid  having  a 
marked  conductivity  and  f.-p.  depression.  Similar 
considerations  apply  to  the  tungstic  acid  solutions. 
Analogous  results  were  shown  by  ferric  ferrocyanidc 
prepared  from  potassium  ferrocyanide  and  ferric 
chloride,  by  copper  ferrocyanide  from  potassium 
ferrocyanide  and  copper  sulphate,  and  by  silicic  acid 
from  sodium  silicate  and  hydrochloric  acid.  With  true 
hydrosols  which  readily  form  hydrogels  on  addition  of 
an  excess  of  the  reagent,  viz.,  ferric  hydroxide  from 
ferric  chloride  and  sodium  carbonate,  stannic  acid 
from  potassium  stannate  and  hydrochloric  acid,  and 
zirconium  hydroxide  from  zirconium  nitrate  and 
sodium  carbonate,  however,  the  values  of  (X4— X2) 
and  (Aj— A2)  were  negative  throughout  except  to  a 
very  small  extent  with  stannic  acid.  This  is  due  to 
the  adsorption  of  ions  by  the  precipitated  hydrogels. 

A  comparison  of  the  (X4— X2)  curves  for  the 
tungstic  and  molybdic  acid  solutions  shows  that  the 
former  (with  the  higher  atomic  weight)  has  the  larger 
negative  portion,  i.e.,  more  pronounced  colloidal 
properties.  The  effect  of  dilution  is  to  increase  the 
positive  portion  of  the  curve.  Some  applications  of 
the  research  to  the  preparation  of  colloidal  solutions 
are  described.  N.  H.  Hartshorne. 

Sulphur  solutions  of  all  colours  of  the 
spectrum.  P.  P.  von  Weimarn  (Koll.  Chem. 
Beihefte,  1926,  22,  38 — 62). — The  paper  deals  chiefly 
with  blue  sulphur  solutions.  When  sulphur  is 
dissolved  in  glycerol  or  ethylene  glycol,  a  colourless 
solution  is  obtained  which,  on  heating  to  160°  and 
above,  becomes  a  clear  blue.  The  depth  of  colour 
increases  with  rise  of  temperature  and  with  increase 
of  the  sulphur  concentration.  On  cooling,  the  colour 
disappears  again  and  on  further  cooling  sulphur 
separates.  At  no  stage  is  the  slightest  trace  of 
opalescence  observed.  The  colour  is  not  due  to  an 
oxidation  product  arising  from  oxygen  dissolved  in  the 
glycerol  etc.,  since  it  is  not  altered  when  the  oxygen 
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is  expelled  by  hydrogen  or  carbon  dioxide.  Acids 
(even  boric)  completely  inhibit  the  colour,  but  the 
smallest  addition  of  alkali  suffices  to  intensify  it  to 
an  indigo-blue.  Methyl,  ethyl,  propyl,  butyl,  and 
amyl  alcohols  give  either  colourless  or  yellowish-green 
solutions  of  sulphur,  but  if  a  little  alkali  or  alkaline- 
earth  oxide  be  added,  a  blue  or  greenish-blue  solution 
is  obtained.  Similar  results  are  given  with  acetone  and 
even  with  water.  Ammonium  polysulphide  solution 
at  certain  dilutions,  and  sulphur  dissolved  in  fused 
potassium  thiocyanate  or  potassium  chloride  show 
the  same  colour.  From  the  widely  differing  nature 
of  the  solvents  cited,  and  the  necessity  of  their  being 
neutral  or  alkaline,  it  is  concluded  that  the  colour  is 
due  to  the  formation  of  polysulphides  in  which  the 
sulphur  is  held  by  a  specially  weak  linking.  The 
presence  of  single  sulphur  atoms  or  of  combinations 
of  sulphur  atoms  not  stable  under  ordinary  conditions 
is  regarded  as  possible.  The  blue  colour  of  sulphur 
sesquioxide  (solutions  of  sulphur  in  sulphur  trioxide) 
and  of  compounds  of  nitrogen  and  sulphur  (solutions 
of  sulphur  in  liquid  ammonia)  is  held  to  be  due  to  the 
same  condition  of  the  sulphur  atoms.  All  such 
compounds  are  embraced  by  the  term  “  sulphurates  ” 
and  they  give  true  solutions.  A  classification  of  blue 
sulphur  solutions  is  made  in  which,  in  addition  to 
the  sulphurate  group  described,  three  other  groups  are 
defined  as  follows  :  (1)  in  which  the  colour  is  observed 
only  by  reflected  light,  i.e.,  due  to  opalescence; 
(ii)  in  which  the  colour  is  observed  by  transmitted 
light,  but  is  due  to  the  scattering  of  light  from 
comparatively  coarse  colloid  particles ;  (iii)  in  which 
the  colour  depends  on  the  relation  between  the 
refraction  coefficients  of  the  dispersing  and  dispersed 
phases.  N.  H.  Hartshorne. 

Hydrodynamic  behaviour  of  ammonium 
oleate  solutions.  E.  N.  Da  C.  Andrade  and  J.  W. 
Lewis  (Kolloid-Z.,  1926,  38,  260—261 ;  cf.  this  vol., 
ii,  240). — An  apparatus  described  by  the  authors,  in 
which  the  movements  of  a  liquid  are  observed  between 
two  cylinders  which  move  coaxially  relatively  to 
each  other  at  known  speeds,  has  been  employed  to 
investigate  the  anomalies  described  by  Hatsehek  and 
Jane  using  ammonium  oleate  solutions.  Small  index 
particles  of  metallic  aluminium  are  suspended  in  the 
solution,  and  their  movements  are  observed  through  a 
microscope,  the  inner  cylinder  only  being  rotated.  At 
a  certain  critical  angular  velocity,  the  circular 
stream-line  motion  ceases  and  vibratory  movements 
commence,  followed  by  the  appearance  of  turbulence, 
which  is  indicated  by  the  formation  of  circular 
Vortices  in  the  liquid.  The  velocity  at  which  tur¬ 
bulence  commences  is  about  two-thirds  of  that 
calculated  for  homogeneous  liquids  by  means  of 
Taylor’s  formula.  It  is  thus  reduced  in  the  required 
ratio  80  : 120  (see  following  abstract).  The  critical 
velocity  is  susceptible  to  previous  mechanical  treat¬ 
ment  of  the  solution,  and  Hatsehek  and  Jane’s 
anomalous  observations  are  thus  confirmed  and 
explained  as  due  to  turbulence.  C.  H.  D.  Clark. 

Apparent  increase  of  viscosity  of  ammonium 
oleate  solutions  at  higher  velocities.  E. 
Hatschek  (Kolloid-Z.,  1926,  38,  259). — With 


reference  to  the  observations  of  Hatschek  and  Jane 
on  the  increased  viscosity  of  vigorously  sheared 
ammonium  oleate  solutions  (this  vol.,  ii,  240)  at 
angular  velocities  from  70°  to  90°  per  second,  attention 
is  directed  to  the  work  of  Andrade  and  Lewis  (see 
preceding  abstract).  Turbulence  docs  not  set  in  with 
water  until  an  angular  velocity  of  120°  per  second  is 
reached,  but  Andrade  and  Lewis  have  detected 
turbulence  in  these  solutions  at  lower  shear  gradients 
than  is  the  case  for  water,  so  that  the  phenomena 
observed  may  be  explained  on  this  ground. 

C.  H.  D.  Clark. 

Viscosity  of  colloidal  solutions  in  presence  of 
electrolytes.  K.  C.  Sen  (Kolloid-Z.,  1926,  38, 
253 — 257). — -The  available  data  relative  to  the 
influence  of  electrolytes  on  the  viscosity  of  colloidal 
solutions  appear  to  show  that  the  viscosity  of  the 
solution  increases  with  the  thickness  of  the  layer  of 
water  covering  the  colloidal  particle,  an  oil  emulsion 
representing  a  limiting  case.  The  addition  of  an 
electrolyte  in  small  quantities  increases  the  potential 
of  the  electrical  double  layer  at  the  surface  of  the 
particle,  whilst,  in  excess,  it  diminishes  the  charge  by 
coagulation.  Since  the  former  effect  increases  the 
viscosity  and  the  latter  diminishes  it,  a  minimum 
on  the  viscosity-electrolyte  concentration  curve  is 
anticipated.  For  soap  solutions  and  alkali  salts,  this 
has  been  observed  by  Farrow  (J.C.S.,  1912, 101,  347), 
who  suggested  that  the  lowering  of  viscosity  for  small 
additions  of  electrolytes  is  due  to  loss  of  water  (due  to 
osmosis)  by  the  colloidal  particle  and  consequent 
shrinkage.  The  author,  however,  believes  the  cause  to 
lie  not  in  shrinkage,  but  in  loss  of  water  due  to 
increase  of  charge  brought  about  by  the  preferential 
absolution  of  either  positive  or  negative  ions  from  the 
solution.  At  higher  concentrations,  coagulation 
occurs  accompanied  by  water  absorption,  and  the 
viscosity  increases.  If  no  absorption  of  water  occurs, 
the  viscosity  does  not  increase  with  coagulation,  and 
viscosity  is  therefore  closely  connected  with  the 
homogeneity  of  the  coagulum.  Colloidal  proteins 
have  high  viscosities,  and  contain  solid  particles 
which  occlude  large  volumes  of  water,  which  can  no 
longer  function  as  solvent.  In  the  case  of  inorganic 
colloids,  it  is  very  difficult  to  find  a  theory  which 
covers  the  facts,  but  it  is  suggested  that  the  addition 
of  an  electrolyte  may  cause  an  increase  of  cataphoretic 
potential,  with  corresponding  diminution  in  viscosity. 

C.  H.  D.  Clark. 

Viscosity  of  colloidal  solutions  in  the  struc¬ 
tural,  laminar,  and  turbulence  regions.  V. 
Velocity  function  of  viscosity  of  disperse  systems. 
W.  Ostwald  and  E.  Auerbach  (Kolloid-Z.,  1926,  3, 
261—280;  cf.  A.,  1925,  291,  392,  589,  663).— The 
sigmoid  curve  which  is  obtained  when  the  viscosity,  v, 
of  a  colloidal  solution  is  plotted  against  the  pressure, 
-p  (cf.  Part  III,  loc.  cit.),  shows  three  portions,,  named 
the  structural,  laminar,  and  turbulence  regions.  In 
the  structural  region,  the  law  v=kpn  ia  obeyed,  where 
n  is  a  constant  greater  than  1,  which  may  be  as  great 
as  7.  The  law  of  Hagen  and  Poiseuille  is  obeyed  in 
the  laminar  region,  the  viscosity  being  independent 
of  the  pressure.  By  observations  conducted  in  this 
region,  values  of  the  absolute  viscosity  of  water  in 
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agreement  with  those  given  in  the  Landolt-Bornstein 
tables  are  obtained.  In  the  turbulent  region,  the 
relation  v=ktf)Vn  holds,  the  value  n=l-75  suggested 
by  Blasius  being  found  to  fit  the  results  fairly  well. 
The  appearance  of  turbulence  is  marked  by  a  constant 
“  Reynold  number  ”  Rx—v^pr/t],  where  vK  is  the 
critical  velocity  of  turbulence,  p  and  r  are  the  density 
and  radius  of  the  viscosity  tube,  respectively,  and  is 
the  absolute  viscosity  of  the  solution,  Hg  being 
independent  of  the  dimensions  of  the  tube  and  the 
viscosity  of  the  liquid.  Examples  of  the  S-curves 
obtained  are  shown  for  colloidal  solutions  of  gelatin, 
mercury  sulphosalicylate,  gum  arabic,  glycerol,  and 
starch.  The  anomalies  found  by  Hatschek  and 
Jane  using  ammonium  oleate  (this  vol.,  240)  are 
attributed  by  the  authors  to  “  structural  turbulence,” 
which  is  different  from  the  normal  turbulence  effect. 
The  observation  that  previous  mechanical  treatment 
of  the  sol  lowers  the  viscosity  and  also  the  critical 
velocity  of  the  turbulence  effect  is  confirmed. 

C.  H.  D.  Clark. 

Viscosity  and  elasticity  of  soap  solutions.  H. 
Freundlich  and  H.  Jores  (Koll.  Chem.  Beihefte, 
1926,  22,  16 — 37).— The  viscosity  and  elasticity  of 
solutions  of  ’sodium  oleate,  sodium  stearate,  and 
mixtures  of  the  two  have  been  measured  by  means  of 
the  Couette  apparatus .  Some  measurements  have  also 
been  carried  out  with  mixtures  in  which  one  or  other 
of  the  above  was  replaced  by  sodium  palmitate, 
laurate,  stearolate,  erucate,  or  ricinoleate.  Some  of  the 
solutions  contained  coagels.  Pure  dilute  solutions  of 
sodium  oleate  (up  to  2-0%)  and  of  sodium  stearate 
(up  to  0-1%)  show  no  elasticity.  Concentrated 
solutions  of  sodium  stearate  are  markedly  elastic,  and 
still  more  striking  is  the  elasticity  of  solutions  con¬ 
taining  both  sodium  oleate  and  sodium  stearate 
which  show  this  property  at  concentrations  at  which 
they  would  be-  non-elastic  if  alone.  Elasticity  was 
not  observed  above  20°.  The  appearance  under  the 
ultramicroscope  of  fine,  elongated  fibres  is  always 
accompanied  by  elasticity.  This  is  observed  both 
in  concentrated  sodium  stearate  solutions  and  in  the 
mixtures.  The  fibres  are  probably  a  mesomorphic 
unstable  form  of  sodium  stearate.  Supersaturation 
in  the  case  of  pure  solutions  and  the  presence  of 
sodium  oleate  in  the  case  of  the  mixtures  are 
apparently  favourable  to  the  formation  of  the  fibres. 
With  age  the  viscosity  of  the  solutions  decreases, 
whilst  the  elasticity  shows  first  a  maximum  and  then 
decreases.  The  elasticity  increases  regularly  with 
increasing  sodium  stearate  content,  but  the  influence 
of  different  concentrations  of  sodium  oleate  on  this 
property  was  not  clearly  established.  The,  one¬ 
dimensional  Brownian  movement  of  coagel  sub¬ 
microns  along  the  coagel  fibres,  found  by  McBain  and 
Salmon  (A.,  1921,  ii,  398),  was  observed.  Pure 
oleate  solutions  show  a  very  slight  negative-flow 
double  refraction  or  none  at  all.  The  stearate 
solutions  are  positively  birefractive  in  proportion  to 
the  concentration  of  stearate.  The  same  holds  for 
the  mixtures.  By  the  action  of  carbon  dioxide  from 
the  air,  the  positive  double  refraction  changes  its  sign. 
It  disappears  on  heating,  but  returns  on  cooling.  The 
negative  double  refraction  produced  by  carbon 


dioxide  does  not  disappear  on  heating,  since  it  is 
probably  due  to  the  formation  of  small  quantities  of 
the  free  insoluble  acids.  N.  H.  Hartshorne. 

Time  change  of  electric  double  refraction  in 
sols  with  non-spherical  particles.  I.  Behaviour 
of  vanadium  pentoxide  sol.  II.  Behaviour  of 
benz opurpurin  sol.  H.  Freundlich  and  H. 
Dannenberg  (Z.  physikal.  Chem.,  1926, 119,  87 — 95 ; 
96 — 103). — I.  The  rate  of  change  of  the  electric 
double  refraction  of  vanadium  pentoxide  sols  has 
been  studied;  it  is  due  to  ageing.  Small  concen¬ 
trations  of  arsenic  acid  strongly  retard  the  change, 
whereas  phosphoric  acid  has  no  effect,  and  sodium 
chloride  has  only  a  slight  effect.  As  arsenic  acid  in 
presence  of  sodium  chloride  has  no  influence  on  the 
coagulation  of  vanadium  pentoxide  sols,  it  is  con¬ 
sidered  that  the  ageing  of  these  sols  is  not  a  coagulation, 
but  a  crystallisation  process,  consisting  in  the  pre¬ 
cipitation  of  the  smallest  on  the  largest  particles  in 
suspension.  This  view  is  corroborated  by  the 
previously  observed  facts  that  the  ageing  is  a  reaction 
of  the  second  order  and  has  a  large  temperature 
coefficient.  The  influence  of  arsenic  acid  is  due  to 
its  adsorption  on  the  surface  of  crystals. 

II.  The  influence  of  temperature  and  of  the 
addition  of  sodium  chloride  on  the  rate  of  change  of 
the  electrical  double  refraction  of  benzopurpurin  sols 
has  been  studied.  Sodium  chloride  markedly 
accelerates  the  change.  At  the  b.  p.,  no  double 
refraction  is  exhibited,  but  it  returns  on  cooling. 
The  increase  in  double  refraction  with  time  is 
explained  as  due  to  coagulation.  L.  F.  Gilbert. 

Influence  of  ions  carrying  the  same  charge  as 
the  dispersed  particles  in  the  inversion  of 
emulsions.  S.  Ghosh  and  N.  R.  Dhar  (J. 
Physical  Chem.,  1926,  30,  294 — 305;  cf.  Powis,  A., 
1915,  ii,  138;  Clowes,  ibid.,  1916,  i,  589;  Bhatnagar, 
ibid.,  1922,  ii,  204,  268). — Theoretical,  in  which  it  is 
shown  that  an  oil  emulsion  closely  resembles  a 
colloidal  suspension,  and  that  the  generalis¬ 
ations  advanced  for  a  sol  apply  to  an  emulsion. 
The  stability  of  sols  and  emulsions  on  dilution 
when  coagulated  by  certain  electrolytes,  the  ant¬ 
agonistic  effect  observed  on  coagulation  towards  a 
mixture  of  electrolytes,  and  the  acclimatisation  shown 
are  all  due  to  the  adsorption  of  an  ion  carrying  the 
same  charge  as  the  suspended  particles.  The 
separation  of  oil-in-water  emulsions  into  two  layers 
can  be  regarded  as  the  coagulation  of  the  dispersed 
oil  globules,  whilst  the  reversal  of  phase  of  oil-in¬ 
water  to  water-in-oil  is  probably  the  dispersion  of 
water  particles  carrying  a  positive  charge  in  the  oil. 
From  the  results  of  various  workers,  it  is  concluded 
that  sodium  and  potassium  chlorides,  sodium  citrate, 
sodium  hydroxide,  etc.  favour  the  formation  of  oil- 
in-water  emulsions,  shoving  that  the  respective 
anions  are  adsorbed  by  the  globules  of  oil.  The 
adsorption  of  anions  is  also  mainly  responsible  for  the 
antagonism  observed  between  electrolytes  of  uni¬ 
valent  cations  and  of  bi-  and  ter- valent  cations  on  the 
inversion  of  an  oil  emulsion.  It  is  further  shown  that 
this  antagonistic  effect  and  the  abnormal  dilution 
effect  are  essentially  connected  and  go  hand  in  hand. 
Finally,  it  is  emphasised  that  the  stability  of  an  oil 
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emulsion  in  the  presence  of  soaps  mainly  depends  on 
the  electric  charge  on  highly  adsorbed  micelles. 

L.  S.  Theobald. 

Influence  of  protective  colloids  on  the  size  of 
coagulated  particles.  A.  S.  Menon,  D.  L. 
Shrivastava,  and  S.  Prasad  (Kolloid-Z.,  1926,  38, 
242 — 248;  ef.  A.,  1924,  ii,  395). — The  relative  sizes 
of  the  particles  in  the  coagula  obtained  from  various 
protected  and  unprotected  sols  by  the  addition  of 
electrolytes  have  been  investigated  by  the  elutriation 
method.  In  all  cases  the  particles  formed  from 
protected  sols  are  larger  than  those  from  unprotected 
sols.  This  is  not  to  be  attributed  to  the  fact  that 
a  greater  amount  of  electrolyte  is  necessary  for 
coagulation  of  the  protected  sols,  since  unprotected 
sols  coagulated  with  the  same  amount  of  electrolyte 
which  is  just  sufficient  for  protected  sols  give  smaller 
particles  than  the  unprotected  sols.  At  a  certain 
concentration  of  protective  colloid,  the  size  of  the 
particles  obtained  is  a  maximum.  The  theory  of 
protection  is  discussed,  and  it  is  suggested  that 
chemical  compounds  between  the  protective  substance 
and  the  colloid  particle  play  a  part.  The  sols  used 
were  arsenic  sulphide,  antimony  sulphide,  or 
manganese  dioxide,  and  as  protective  agents  gum 
arabic,  sodium  oleate,  and  sucrose. 

C.  H.  D.  Clark. 

Precipitation  of  ferric  hydroxide  sol  by 
different  electrolytes.  T.  Takamatsu  (Kolloid-Z., 
1926,  38,  229 — 231). — The  precipitation  of  ferric 
hydroxide  sol  by  ions  which  form  insoluble  or 
sparingly  soluble  salts  with  ferric  ion,  e.g.,  ferro- 
cyanide,  sulphate,  dichromate,  carbonate,  phosphate, 
and  hydroxyl  ions,  requires  quantities  of  these 
ions  which  are  proportional  to  the  concentration  of 
the  sol.  With  ions  which  react  with  ferric  ion  giving 
a  colour  change  but  without  forming  an  insoluble 
salt,  e.g.,  acetate  and  iodide  ions,  the  quantities 
required  depend  on  the  concentration,  but  are  not 
proportional  to  it,  whilst  with  ions  which  do  not 
appear  to  react  with  ferric  ion  under  these  conditions, 
e.g.,  nitrate  and  chloride  ions,  the  quantities  are 
independent  of  the  concentration.  The  explanation 
given  is  that  ions  of  the  nitrate  type  have  no  affinity 
either  for  ferric  ion  or  for  the  colloid.  They  are 
therefore  not  markedly  adsorbed  by  the  latter. 
Their  action  is  almost  wholly  confined  to  influencing 
the  electrical  double  layer  of  the  micelles,  and  this 
influence  depends  only  on  the  concentration  of  the 
ions,  and  not  on  that  of  the  colloid.  On  the  other 
hand,  ions  of  the  ferrocyanide  type  are  strongly 
adsorbed  by  the  colloid  particles,  leaving  a  negligible 
amount  in  solution.  The  adsorbed  ions  effect  the 
precipitation  and  the  quantities  required  are  thus 
proportional  to  the  concentration  of  the  colloid. 
Ions  of  the  acetate  type  are  intermediate  in  their 
action.  N.  H.  Hartshorne. 

Precipitation  of  sols  by  multivalent  ions.  I. 
W.  W.  Taylor  (Proc.  Roy.  Soc.  Edin.,  1925,  45, 
323 — 333). — The  coagulation  of  a  ferric  hydroxide  sol 
by  potassium  methanetrisulphonate,  sodium  naphtha- 
lenetrisulphonate,  sodium  chloride,  sodium  sulphate, 
and  disodium  hydrogen  phosphate  has  been  studied. 


In  the  case  of  the  phosphate,  the  range  of  concen¬ 
trations  causing  coagulation  is  succeeded  by  a  range 
over  which  no  precipitation  occurs,  and  finally  at 
very  high  concentrations  coagulation  is  again  caused. 
With  the  trisulphonates,  complete  precipitation 
persists  over  the  whole  range  of  concentrations 
beyond  that  at  which  it  begins.  It  is  therefore 
probable  that  the  anomalous  behaviour  of  the 
phosphate  is  due  to  the  presence  of  hydroxyl  ions 
formed  by  hydrolysis.  With  increasing  salt  con¬ 
centrations,  the  rates  of  precipitation  do  not  increase 
continuously,  but  appear  to  pass  through  successive 
maxima  and  minima.  The  rule  connecting  the 
precipitating  power  of  an  ion  and  its  valency  does  not 
hold  for  the  trisulphonates.  R.  Cuthill. 

Coagulation  of  proteins  by  means  of  different 
organic  acids  in  relation  to  their  structure. 
N.  Isgarischev  and  M.  Bogomolova  (Kolloid-Z., 
1926,  38,  238 — 242). — The  coagulation  of  casein  and 
edestin  by  different  organic  acids  has  been  studied 
under  comparable  conditions.  The  results  with 
edestin  proved  unsatisfactory,  but  the  experiments 
with  casein  show  that  there  is  no  connexion  between 
the  affinity  constants  of  the  different  acids  and  their 
protein-coagulating  activities,  and  that  the  action 
depends  on  the  chemical  nature  of  the  acids  rather 
than  on  the  charge  or  the  surface  densities  of  the 
charge  on  the  respective  anions.  Fumaric  is  more 
active  than  maleic  acid,  and  monochloroacetic  more 
active  than  acetic  acid.  A  second  carboxyl  group  in 
the  molecule  has  no  marked  influence,  but  a  hydroxyl 
group  generally  increases  the  activity  of  fatty  acids, 
whilst  in  the  aromatic  series  the  converse  is  usually 
true.  The  process  is  considered  to  be  due  to  the 
formation  of  compounds  of  varying  solubility  between 
the  caseinate  in  solution  and  the  sodium  salts  of  the 
organic  acids,  formed  during  neutralisation,  coagul¬ 
ation  occurring  when  the  solubility  products  of  the 
individual  compounds  are  reached. 

C.  H.  D.  Clark. 

Swelling  in  presence  of  organic  acids  in  con¬ 
nexion  with  their  structure.  N.  Isgarischev  and 
A.  Pomeranzeva  (Kolloid-Z.,  1926,  38,  235 — 238). — 
The  swelling  of  casein  under  the  influence  of  twenty- 
five  organic  acids  has  been  studied  by  Fischer’s 
method,  the  end  volume  after  2  days  being  taken  as  a 
measure  of  swelling.  No  direct  connexion  exists 
between  the  degree  of  swelling  and  the  affinity 
constant  of  the  acid.  The  presence  of  a  hydroxyl 
group  or  of  a  second  carboxyl  group  in  the  acid 
molecule  increases  the  degree  of  swelling,  but,  when 
both  of  these  are  present,  they  retard  each  other’s 
influence.  Maleic  has  a  somewhat  stronger  influence 
than  fumaric  acid,  whilst  aminoacetic  acid  has  a 
smaller,  and  monochloroacetic  acid  a  greater  influence 
than  acetic  acid.  It  appears  that  the  molecule  of 
acid  as  a  whole  is  concerned  in  swelling,  and  the 
results  point  to  adsorption  phenomena.  The  results 
depend  on  the  degree  of  division  of  the  casein,  the 
extent  to  which  the  acid  is  adsorbed,  and  the  structure 
of  the  acid-casein  complex.  The  effects  produced 
by  different  acids  are  in  general  similar  to  those 
observed  in  coagulation  processes  (cf.  preceding 
abstract).  C.  H.  D.  Clark. 
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Gel  structure.  W.  C.  Arsem  (J.  Physical  Chem., 
1926,  30,  306 — 311). — -Theoretical,  in  which  a  new 
view  of  gel  structure  is  outlined  and  discussed.  A 
normal  gel  consists  of  (a)  the  associated  phase  and 
( b )  the  free  phase.  The  former  is  a  single  large 
molecule  of  the  same  shape  and  volume  as  the  entire 
mass  of  gel,  and  is  composed  of  molecular  units  held 
in  combination  by  residual  valency.  It  differs  from 
a  normal  crystal  lattice  in  the  irregular  orientation  of 
the  molecular  units,  only  a  fraction  of  the  residual 
valencies  being  employed  to  hold  the  structure 
together.  In  consequence,  the  lattice  is  much 
expanded  and  contains  many  voids  of  approximately 
molecular  dimensions.  The  free  phase  fills  these 
voids  and,  in  special  cases,  molecules  of  it  may  take 
part  in  forming  the  lattice  structure  of  the  associated 
phase.  Two  types  of  gel  are  distinguished,  vis., 
normal  gels,  having  a  uniform  space  distribution  of 
the  molecular  units  of  (a),  with  voids  approximately 
of  molecular  dimensions,  and  segregated  gels,  with  a 
non-uniform  distribution  of  molecular  units  and  a 
resultant  coarse  structural  framework  in  which  the 
voids  are  much  larger. 

Changes  in  the  phases,  both  reversible  and  irrever¬ 
sible,  are  discussed  on  this  theory.  The  structural 
arrangement  of  units  in  a  gel  is  unstable,  and  further 
condensation  of  the  associated  phase  becomes 
possible  through  re-orientation  of  units,  the  release 
of  loosely  combined  molecules  of  the  free  phase,  and 
the  union  of  previously  non-functioning  residual 
valencies.  Syneresis  results  from  shrinkage  of  the 
solid  phase  through  re-orientation  of  molecular  units. 
Changes  in  rigidity  of  the  solid  phase  accompany 
changes  in  the  proportion  of  free  residual  valencies. 
In  a  gel,  some  of  the  residual  valencies  function 
permanently  as  lattice  linkings,  whilst  others  are 
available  for  the  molecules  of  the  free  phase. 
Swelling  then  becomes  the  result  of  the  union  of  the 
latter  with  the  free  valencies  of  the  gel  lattice. 

The  relations  of  gel  states  as  indicated  by  the 
lattice  theory  can  be  illustrated  as  follows  : 


A — Dilute  gel 
(low  per  cent, 
lattice) 

ft 

B — Dilute  gel 
(high  per  cent, 
lattice) 


C — Concentrated 
(low  per  cent, 
lattice) 


gel 

\ 

X 

E — Crystals. 
'  X 
/ 


D — Concentrated  gel 
(high  per  cent, 
lattice) 


The  changes  A  0  and  B  D  are  usually  reversible, 
and  involve  both  phases  as  in  drying  or  swelling 
processes.  Probably  there  is  no  change  in  the 
number  of  lattice-forming  linkings  in  this  case.  The 
changes  A^^B  and  occur  in  the  associated 

phase  involving  the  number  of  lattice-forming  linkings. 
They  may  or  may  not  be  reversible. 

L.  S.  Theobald. 


Hydrogels  and  hydrates.  R.  Zsigmondy  (Ber., 
1926,  59,  [jB],  467 — 470). — Doubts  are  expressed 
concerning  the  general  validity  of  the  hypothesis  of 
Willstatter  and  Kraut  (A.,  1924,  ii,  767,  and  following 
abstracts)  that  the  existence  of  chemical  hydrates  is 
established  by  the  constancy  of  composition  of  gel 


residues  over  a  considerable  range  of  temperature. 
Many  hydroxides  have  a  tendency  to  lose  water  even 
under  water  ( e.g .,  carbon  dioxide,  silica),  and  products 
of  this  type  (after  removal  of  adherent  water  by 
acetone)  give  analytical  results  which  may  readily 
lead  to  false  conclusions  as  to  their  constitution.  The 
possibility  of  complete  removal  of  adsorbed  water  by 
acetone  is  not  established,  since  at  low  temperatures 
the  water  becomes  extremely  viscous  if  not  frozen, 
and,  further,  the  capillaries  may  be  so  fine  as  to  act 
as  semi-permeable  membranes  towards  acetone. 

H.  Wren. 

Capillary  theory  of  the  swelling  and  shrinkage 
[of  gels].  K.  Schultze  (Kolloid-Z.,  1926,  38, 
232 — 234). — To  understand  the  behaviour  of  gels  on 
drying  and  rewetting,  it  is  necessary  to  bear  in  mind 
that  their  capillary  channels  are  in  all  probability 
not  circular  in  section  except  in  cases  where  the 
channels  are  formed  by  gases.  The  influence  of  the 
nature  of  the  cross-section  is  considered  in  the  light  of 
earlier  observations  (cf.  ibid.,  1924, 35,  76 ;  A.,  1925,  ii, 
287,  856).  The  values  of  the  radius  of  the  capillaries 
derived  by  Zsigmondy  and  Anderson  from  measure¬ 
ments  of  the  vapour  pressure  are  held  to  be  incorrect 
through  neglect  of  this  consideration. 

N.  H.  Hartshorne. 

Freezing  of  inorganic  hydrogels.  J.  R.  I. 
Hepburn  (Rec.  trav.  chim.,  1926,  45,  323 — 327). — 
The  effects  of  prolonged  freezing  on  some  typical 
inorganic  hydrogels,  such  as  the  hydroxides  of  iron, 
copper,  aluminium,  and  silicon,  the  ferrocyanides  of 
copper  and  iron,  and  the  sulphides  of  manganese  and 
zinc,  have  been  studied.  Curves  showing  the  rate  of 
desiccation  of  frozen  ferric  and  aluminium  hydroxides, 
with  and  without  preliminary  supercooling,  indicated 
that  in  the  former  case  practically  no  dehydration 
occurs.  The  absence  of  the  mother-liquor  during 
freezing  does  not  affect  the  dehydration  curve  or 
the  composition  after  desiccation.  In  general,  the 
products  of  freezing  are  colloidal  in  nature,  but 
present  many  physical  properties  characteristic  of  the 
crystalline  state.  Optical  activity,  which  was 
detected  in  some  cases,  may  be  due  to  strains  set  up 
by  pressure.  J.  Grant. 

Rhythmic  formation  of  precipitates.  Liese- 
gang’s  rings.  C.  K.  Jablczy&ski  and  S. 
Kobryner  (Bull.  Soc.  chim.,  1926,  [iv],  39,  383 — 
38S). — In  continuance  of  previous  experiments  (A., 
1924,  ii,  157)  the  formation  of  rings  of  silver  chromate 
in  discs  of  gelatin  containing  potassium  dichromate 
by  diffusion  of  silver  nitrate  from  the  periphery 
inwards  has  been  investigated.  The  results  agree 
with  the  equation,  deduced  as  previously  described, 
{3r0z(r1— r2)— (fj3— r23)}/(<2— <1)=constant,  where  r„ 
is  the  radius  of  the  disc,  and  and  t2  are  the  times 
of  formation  of  rings  of  radius  r1  and  r2,  respectively. 
The  formation  of  successive  layers  of  silver  chromate 
in  gelatin  spheroids  has  also  been  examined.  For  a 
particular  set  of  rings  the  ratio  of  the  widths  of  two 
successive  spaces  is  constant,  whether  they  are  formed 
in  a  disc,  spheroid,  or  tube.  This  is  not  the  case 
with  the  rings  in  agates.  R.  Cuthill. 
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Electrostatic  virial  of  strong  electrolytes. 
E.  Q.  Adams  (J.  Amer.  Chem.  Soc.,  1926,  48,  621 — 
626). — A  virial  term  for  the  energy  of  strong  electro¬ 
lytes  in  aqueous  solution  is  really  a  free  energy 
term,  A F  (thermodynamic  potential),  and  not  an 
intrinsic  energy  term,  AU,  as  assumed  by  Debye 
and  Hiickel.  These  two  energies  only  become  equal 
when  the  dielectric  constant,  k,  of  the  medium  is 
independent  of  temperature.  The  expressions  for 
A  U  must  therefore  be  multiplied  by  l  +  (dlog,  */ 
d  log*  T),  which,  for  water,  is  approximately  —0-5 
between  10°  and  100°.  Milner’s  method  of  calculating 
the  virial  gives  neither  A F  nor  A  U,  but  a  work  term 
A  A,  which,  for  an  inverse  square  force,  is  equal  to 
3  A  F.  This  explains  why  Milner’s  electrostatic 
virial  is  approximately  two-thirds  of  that  of  Debye 
and  Hiickel  (cf.  Noyes,  A.,  1924,  ii,  658,  659).  The 
osmotic  pressure  can  be  calculated  from  A  A  (or 
A F)  without  any  knowledge  of  the  variation  of  k 
with  temperature.  S.  K.  Tweedy. 

Activity  coefficients  of  electrolytes  calculated 
from  freezing-point  data.  W.  H.  Rodebush 
(J.  Amer.  Chem.  Soc.,  1926,  48,  709). — The  activity 
coefficients  of  salts  of  various  types  in  0-01,  0-005, 
and  0-001iLf-solutions  are  calculated  graphically 
from  the  f  .-p.  data  obtained  by  Hovorka  and  Rodebush 
(A.,  1925,  ii,  772).  S.  K.  Tweedy. 

Inter-ionic  attraction  theory  of  ionised 
solutes.  V.  Testing  of  the  theory  by  solubility 
experiments  at  higher  temperatures.  W.  P. 
Baxter  (J.  Amer.  Chem.  Soc.,  1926,  48,  615 — 621). 
-—The  validity  of  the  factor  (k Tf-  in  the  denominator 
of  the  Debye-Hiickel  equation  for  the  activity  of 
an  ion,  k  being  the  dielectric  constant  of  the  solvent, 
is  tested  by  measurements  at  75°  of  the  solubility 
of  silver  iodate  in  solutions  up  to  0-1 M  of  other 
salts  (magnesium  sulphate,  potassium  nitrate,  etc.). 
The  limiting  equation  of  Debye  and  Hiickel  is  con¬ 
firmed  completely  up  to  an  ionic  strength  of  0-OlJf 
(cf.  Bronsted  and  La  Mer,  A.,  1924,  ii,  306);  at 
higher  concentrations,  the  mean  activation  values 
are  larger  than  theory  requires.  S.  K.  Tweedy. 

Activity  coefficients  of  hydrochloric  acid  in 
glycerol-water  mixtures.  W.  W.  Lucasse  (J. 
Amer.  Chem.  Soc.,  1926,  48,  626 — 631). — The  E.M.F. 
of  cells  of  the  type  H2|HCl(i)f)|AgCljAg  have  been 
measured  at  25°,  the  acid 'solution  containing  1  and 
5  mols.  %  of  glycerol  and  varying  from  0-001  to  431. 
The  activity  coefficients  of  the  electrolyte  agree  with 
those  calculated  from  Hiickel’s  equation  (A.,  1925, 
ii,  513)  when  M  is  less  than  unity.  The  discrepancies 
at  higher  concentrations  may  be  due  to  approxim¬ 
ations  in  determining  the  concentrations  or  to  un¬ 
certainties  with  regard  to  the  value  of  the  dielectric 
constant.  S.  K.  Tweedy. 

Law  of  neutral  salt  action  in  concentrated 
solutions.  I.  Influence  of  neutral  salts  on  the 
acid,  hydrolysis  of  cyanamide.  G.  Grebe  and 
G.  Scmm>  (Z.  physikal.  Chem.,  1926,  119,  19 — 45). 
— The  influence  of  ammonium,  lithium,  sodium, 
potassium,  magnesium,  and  calcium  nitrates  on  the 
rate  of  hydrolysis  of  cyanamide  to  carbamide,  in 
presence  of  nitric  acid  as  catalyst,  has  been  investig¬ 


ated.  At  constant  acid  concentration,  the  velocity 
coefficient  increases  with  the  salt  concentration  in 
accordance  with  the  equation  k=k0.  erc,  where  &0 
and  Jc  are  the  velocity  coefficients  in  solutions  of  the 
same  acidity  in  absence  and  in  presence  of  neutral 
salt,  respectively,  c  is  the  concentration  of  neutral 
salt  in  the  latter  case,  and  r  is  a  constant,  specific 
for  each  salt.  In  the  absence  of  neutral  salt,  the 
velocity  of  reaction  is  not  proportional  to  the  nitric 
acid  concentration,  the  nitric  acid  apparently  exert¬ 
ing,  in  addition  to  its  ordinary  catalytic  influence, 
a  neutral  salt  action,  which  can  be  quantitatively 
expressed  by  an  equation  analogous  to  the  above. 
This  type  of  equation  is  applied  to  data  regarding 
other  catalyses  and  appears  to  hold  generally  so  long 
as  the  neutral  salt  concentration  is  not  greater  than 
normal.  A  similar  formula,  subject  to  the  same 
limitation,  governs  the  effect  of  neutral  salts  on  the 
electrometrically  measured  activities  of  hydrogen 
and  of  copper  ions.  L.  F.  Gilbert. 

Temperature  of  vapour  given  off  by  a  solution. 
B.  Block  (Z.  angew.  Chem.,  1926,  39,  376 — 377). — 
Reissmann’s  results  (A.,  1925,  ii,  105)  are  criticised,  on 
the  ground  that  blank  experiments  carried  out  with 
the  apparatus  used  in  the  investigations  gave  unsatis¬ 
factory  and  untrustworthy  results.  B.  W.  Clarke. 

Thermal  dissociation  of  sodium  cyanide. 
E.  W.  Guernsey  and  M.  S.  Sherman  (J.  Amer. 
Chem.  Soc.,  1926,  48,  695 — 704). — Attempts  to 
determine  the  equilibrium  constants  of  the  reactions 
2Na+2C— Na2C2  and  Na2C2+N2— 2NaCN  by  vapour- 
pressure  measurements  are  described.  Pure  sodium 
cyanide,  prepared  by  adding  a  slight  excess  of  liquid 
hydrogen  cyanide  to  a  solution  of  pure  sodium 
hydroxide  in  absolute  alcohol  at  0°  and  allowing  to 
crystallise  for  some  hours  in  a  stoppered  vessel, 
was  heated  at  600 — 1255°  in  a  current  of  helium 
or  (at  higher  temperatures)  nitrogen,  both  in  the 
presence  and  absence  of  iron  powder  (cf.  A.,  1925, 
ii,  889).  The  results  were  more  reproducible  with  a 
graphite- lined  furnace  than  with  one  of  Monel  metal. 
The  vapour  over  sodium  cyanide  consists  mainly  of 
dissociation  products  (including  sodium  carbide) ; 
the  dissociation  in  nitrogen  is  greater  than  that  in 
helium  would  lead  one  to  expect.  Sodium  carbide 
is  largely  dissociated  into  sodium  and  carbon  over 
the  above  temperature  range ;  the  •  approximate 
results  obtained  indicate  that  its  stability  increases 
with  rising  temperature.  The  non-reproducibility 
of  the  results  is  attributed  to  the  changing  com¬ 
position  of  both  liquid  and  gas  phases  during  the 
experiments.  S.  K.  Tweedy. 

Amalgams  of  gold  and  mercury.  G.  T. 
Britton  and  J.  W.  McBain  (J.  Amer.  Chem.  Soc., 
1926,  48,  593 — 598). — The  solubility  of  gold  in 
mercury  rises  slowly  with  temperature  to  about 
300°,  where  the  rise  becomes  more  rapid  and  passes 
through  a  maximum  at  342°  (14-6  atoms  %  of  gold), 
probably  indicating  the  formation  of  the  compound 
AuHgB.  A  minimum  occurs  at  320°  (22  atoms  % 
of  gold) ;  this  is  probably  a  eutectic  point  at  which 
AuHg6  is  one  of  the  solid  phases,  but  the  composition 
of  the  second  is  unknown.  On  the  other  side  of 
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this  eutectic  point,  the  proportion  of  gold  in  the 
liquid  phase  increases  very  rapidly  up  to  410°. 
The  results  differ  slightly  from  those  of  Parravano 
(A.,  1919,  ii,  69)  and  disagree  entirely  with  those  of 
Braley  and  Schneider  (ibid.,  1921,  ii,  406). 

S.  K.  Tweedy. 

System  iron-tin.  F.  Wever  and  W.  Reinecken 
(Z.  anorg.  Chem.,  1926,  151,  349 — 372;  cf.  Isaac 
and  Tammann,  A.,  1907,  ii,  469). — Thermal  analysis 
of  the  system  has  been  effected  by  means  of  time- 
temperature  and  temperature-difference  curves. 
The  saturated  mixed  crystal  contains  18%  of  tin. 
This  combines  with  the  liquid  phase  at  1132°  to  form 
the  compound  Fe3Sn  if  the  alloy  contains  between  18  % 
and  48%  of  tin.  Below  890°,  this  compound  decom¬ 
poses  into  FeSn2  and  mixed  crystals,  or,  if  the  alloy 
contains  more  than  41-3%  of  tin,  combines  with 
tin  to  form  the  same  compound.  The  compound 
FeSn2  undergoes  polymorphic  transformations  at 
780°,  755°,  and  490°.  Tin  does  not  affect  the  tem¬ 
perature  of  the  magnetic  (a-(3)  transformation  of 
iron.  The  a-y  transition  point,  however,  is  raised 
40°  by  1%  of  tin,  and  the  y-8  transition  point  de¬ 
pressed  140°.  With  a  concentration  greater  than  about 
T9%  of  tin,  iron  does  not  pass  through  the  y-phase 
at  all  in  cooling.  Contrary  to  the  statement  of 
Isaac  and  Tammann  ( loc .  cit.),  there  is  no  gap  in 
the  miscibility  of  the  liquid  phase.  R.  Cuthill. 

System  water-aluminium  oxide.  M.  Ghichard 
(Bull.  Soc.  chim.,  1926,  [iv],  39,  190—194;  cf.  A., 
1925,  ii,  558). — The  behaviour  of  aluminium  oxide 
in  the  presence  of  water  vapour  at  constant  pressure 
has  been  investigated  by  placing  the  oxide  and  water 
in  two  limbs  of  an  evacuated  tube,  kept  at  different 
but  constant  temperatures,  prolonged  exposure  being 
necessary  to  obtain  equilibrium.  The  hydrated 
oxide,  precipitated  from  solutions  of  aluminium 
nitrate  by  ammonia,  contains  the  unstable  tri- 
hydrate,  but  on  keeping  in  a  vacuum  the  trihydrate 
is  decomposed  and  the  resulting  product  is  a  mixture 
of  the  dihydrate  and  adsorbed  water.  Under  an 
aqueous  vapour  pressure  of  26  mm.,  the  dihydrate  is 
stable  below  about  200°;  it.  always  contains  adsorbed 
water,  and  gives  reversible  adsorption  isobars.  Above 
200°,  the  dihydrate  is  decomposed,  and  a  mixture 
of  anhydrous  oxide  and  adsorbed  water  exists  between 
200°  and  500°.  Exposure  to  temperatures  above 
200°  makes  the  oxide  chemically  inert  so  that  the 
dihydrate  is  not  formed  on  cooling.  Specimens  once 
heated  above  200°  therefore  show  continuous  isobars 
between  500°  and  37°,  but  the  numerical  values 
depend  on  the  exposure  to  the  high  temperature 
and  are  not  reproducible.  W.  Hume-Rothery. 

Thermal  analysis  of  the  system  boron  tri¬ 
fluoride-hydrogen  sulphide.  A.  F.  0.  Germann 
and  H.  S.  Booth  (J.  Physical  Chem.,  1926,  30, 
369 — 377). — The  f.-p.  diagram  is  characterised  by 
two  eutectics,  one  at  —148°  with  22%  of  hydrogen 
sulphide,  the  other  at  —140°,  approximately,  with 
53%  of  hydrogen  sulphide,  a  maximum  at  —137° 
corresponding  with  the  compound  BF3,H2S,  and  a 
transition  point  at  — 99°  at  which  the  compound 
BF3,7H2S  is  decomposed.  The  flatness  of  the  curve 


at  the  maximum  indicates  that  the  compound 
BF3,H2S  is  considerably  dissociated  at  its  m.  p.,  so 
that  there  should  be  little  difficulty  in  separating, 
by  fractional  distillation,  hydrogen  sulphide  as  an 
impurity  from  boron  trifluoride.  A  comparison  with 
the  diagrams  for  other  systems,  e.g.,  hydrogen  halides 
and  hydrogen  sulphide,  is  shown.  Methyl  ether 
gives  a  diagram  which  is  almost  identical  with  that 
of  the  present  system.  A  graphical  representation 
of  the  structure  of  BF3,H2S  is  given. 

L.  S.  Theobald. 

Theory  of  concentrated  solutions.  J.  Linard 
(Bull.  Soc.  chim.  Belg.,  1925,  34,  363— 398).— The 
thermal  diagrams  of  certain  binary  systems  may  be 
calculated  from  the  formula  of  Mortimer  (A.,  1922, 
ii,  621 ;  1923,  ii,  299)  provided  that  the  necessary 
data  are  available,  that  no  additive  compound  is 
formed,  and  that  separation  into  two  liquid  phases 
does  not  occur.  Experiment  is  necessary  to  decide 
whether  these  conditions  are  fulfilled.  The  validity 
of  Mortimer’s  formula  having  been  established,  the 
author  uses  his  results  to  correct  the  values  of  latent 
heats  of  fusion  previously  recorded. 

An  equimolecular  compound  stable  below  — 26°  is 
formed  in  the  system  nitrobenzene-aniline  (eutectic 
point  at  —30-9°  and  37%  nitrobenzene).  The 
observations  of  Baud  (A.,  1913,  ii,  475)  on  the  system 
benzene-carbon  tetrachloride  are  confirmed.  Nitro¬ 
benzene  and  carbon  tetrachloride  form  two  com¬ 
plexes  with  80  and  40  mols.  %  of  the  former  (eutectic 
at  —36°  and  20%  nitrobenzene).  cycZoHexane  and 
aniline  are  only  partly  miscible,  whilst  the  m.-p. 
curve  for  eyefohexane  and  nitrobenzene  (eutectic  at 
—9°  and  92%  cyclohexane)  has  a  point  of  inflexion 
and  is  near  the  region  of  immiscibility  in  the  liquid 
phase.  In  the  supercooled  state  these  two  liquids 
are  only  partly  miscible.  The  relative  internal 
pressure  for  cyclohexane  is  found  to  be  057  (as 
compared  with  0-56  for  hexane)  from  a  study  of  the 
system  naphthalene-cyclohexane  (eutectic  at  — 3'6° 
and  5-6%  naphthalene). 

The  data  for  the  system  nitrobenzene-benzene 
(eutectic  at  —24°,  51%  nitrobenzene)  are  in  good 
agreement  with  those  of  Dahms  (Wied.  Ann., 
1895,  54,  486)  and  are  accurately  reproduced 
by  Mortimer’s  formula,  using  the  values  2760  and 
2370  cal.  for  the  latent  heats  of  nitrobenzene  and 
benzene,  respectively.  For  the  system  aniline- 
benzene  (eutectic  at  — 28-2°,  35-2%  benzene)  the 
data  of  Kremann  and  Borjanovics  (A.,  1916,  ii,  472) 
are  shown  to  be  inaccurate.  For  this  and  also  for 
the  systems  aniline-m-toluidine  (eutectic  at  —60°, 
42-6%  aniline)  and  aniline-chloroform  (Tsakalotos 
and  Guye,  J.  Chim.  phys.,  1910,  8,  340),  good  agree¬ 
ment  is  obtained  by  taking  1580  cal.  for  the  latent 
heat  of  aniline  in  place  of  the  mean  published  value 
of  2240. 

From  the  data  for  the  systems  ethylene  dibromide- 
carbon  tetrachloride  (eutectic  at  —48°,  18%  di- 
bromide  ;  transition  point  of  ethylene  dibromide 
—24°,  of  carbon  tetrachloride  —46-2°),  ethylene 
dibromide-chlorobenzene  (eutectic  at  —55°,  17% 
dibromide),  and  ethylene  dibromide  with  benzene 
and  nitrobenzene  (Dahms,  loc.  cit.)  the  latent  heat 
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of  fusion  of  ethylene  dibromide  is  revised  to  the 
value  2950  cal.,  which  also  gives  satisfactory  agree¬ 
ment  for  the  curves  of  Paternb  and  his  co-workers 
(Paterno  and  Ampola,  A.,  1897,  ii,  476;  Paternd 
and  Montemartini,  A.,  1895,  ii,  6,  205).  These 
and  the  system  chlorobenzene-o-chlorotoluene 
(eutectic  at  —70-7°,  39-4%  o-chlorotoluene)  also 
require  the  value  1785  cal.  for  the  latent  heat  of 
chlorobenzene  and  2550  for  that  of  o-chlorotoluene. 
The  f.-p.  curves  are  also  recorded  for  the  systems  : 
p-nitrotoluene-q/cfoliexane  (eutectic  at  —7-5°  and 
10%  nitro toluene),  p-toluidine-cycZoliexane  (eutec¬ 
tic  at  —6-2°,  10%  toluidine),  p-toluidinc-bcnzene 
(eutectic  at  — 5-1°,  20-2%  toluidine),  and  p-nitro- 
toluene-benzene  (eutectic  at  — 8-5°,  23-4%  nitro- 
toluene).  G.  M.  Bennett. 

Binary  systems.  II.  Thermal  diagram  for 
partly  miscible  pairs.  H.  Rheinboldt  and  M. 
KmcHEiSEN  (J.  pr.  Chem.,  1926,  [ii],  112,  1S7 — 
195;  cf.  this  vol.,  25). — The  pairs  of  substances 
considered  are  only  partly  miscible  in  the  liquid 
state,  and,  as  in  the  earlier  investigation,  do  not 
form  solid  solutions.  In  the  system  picric  acid- 
triphenylmethane  the  temperature  at  which  solid 
picric  acid  connects  with  the  two  liquid  layers  is 
114°,  the  critical  solution  temperature  144-5°,  and 
the  eutectic  86°  (91-5%  triphenylmethane.  For 
the  system  2  :  4-dinitrotoluene-carbamide,  the  two 
molten  components  are  only  very  slightly  miscible, 
and  the  curves  which  correspond  with  the  beginning 
of  melting  at  6S-5°  and  the  completion  at  130-5°  are 
both  horizontal  from  1%  to  90 — 99%  of  carbamide. 
No  compounds  are  formed  in  either  of  these  systems. 

The  system  m-phenylenediamine-triphenylmethanc 
affords  an  example  of  compound  formation  (1  :  1)  in 
which  the  compound  melts  to  form  two  liquid  layers. 
The  system  shows  two  eutectics  at  S0°  and  58-5° 
with  10%  and  97%  of  m-phenylenediamine,  respect¬ 
ively;  the  temperature  at  which  the  two  liquid 
layers  coexist  with  solid  w-phenylenediamine  is  83°, 
and  the  critical  solution  temperature  is  98°.  These 
figures  are  in  fair  agreement  with  those  obtained  in 
a  different  way  by  Kremann  and  Zawodski  (A.,  1921, 
i,  601)  and  by  Kremann,  Mauermann,  Muller,  and 
Rosier  (ibid.,  1923,  i,  332).  C.  Hollins. 

Heat  of  dilution  of  a  solution  of  ions 'in  the 
theory  of  Debye  and  Hiickel.  Theory  of  heat 
effects  in  a  dielectric.  N.  Bjerruji  (Z.  physikal. 
Chem.,  1926,  119,  145 — 160). — On  the  basis  of  the 
Debye-Hiickel  theory,  the  author  has  independently 
arrived  at  the  same  formula  for  the  heat  of  dilution 
as  was  obtained  by  Gross  and  Halpern  (A.,  1925,  ii, 
866).  Qualitative  considerations  concerning  the  ion¬ 
ising  influence  of  the  thermal  movement  of  molecules 
are  in  agreement  with  this  formula.  Debye’s  two 
methods  of  deriving  a  formula  for  ionic  activity 
coefficients  lead  to  identical  expressions  if  the  correct 
value  for  the  heat  of  dilution  is  used.  Available 
data  relating  to  heats  of  dilution  are  not  in  agree¬ 
ment  with  the  values  given  by  these  formulae,  which 
arc  applicable^  only  to  dilute  solutions,  i.e.,  of  the 
order  of  0-01J/  or  less.  The  energy  changes  occa¬ 
sioned  in  a  dielectric  by  an  applied  electric  field  are 


calculated  both  thermodynamically  and  from  the 
principles  of  electrostatics.  L.  F.  Gilbert. 

Thermochemistry  of  beryllium.  C.  Matignon 
and  (Mlle.)  G.  Marohal  (Bull.  Soc.  chim.,  1926, 
[iv],  39,  167 — 190;  cf.  this  vol.,  28). — Measurements 
have  been  made  of  the  heats  of  solution  of  various 
beryllium  compounds  in  water,  and  in  solutions  of 
hydrochloric  and  hydrofluoric  acids  and  sodium 
hydroxide,  and  also  of  the  heat  evolved  in  the  double 
decomposition  of  solutions  of  beryllium  sulphate  and 
barium  chloride.  In  addition  to  those  mentioned  in 
the  previous  abstract,  the  following  heats  of  form¬ 
ation  are  deduced :  (1)  Be+F2+aq=BeF2  (aq.)  + 191  -7 
Cal. ;  (2)  Be+CU=BeCl2  (solid)-fll2-6  Cal. ;  (3)  Be+ 
S+04=BeS04  (solid)+276-9  Cal.;  (4)  N2+302+Be+ 
aq=Be(N03)2  (aq.)  +  lS2-7  Cal.  The  following  values 
are  obtained  for  the  heats  of  solution  in  water  : 
BeCl2,  51-1  Cal.;  BeS04,  18-5  Cal.;  BeS04,2H20, 
8-0  Cal.;  BeS04,4H20,  1-5  Cal.  For  the  heats  of 
formation  of  the  solid  hydrates  from  the  anhydrous 
substances  and  liquid  water,  the  values  are : 
BeO,H20,  2-9  Cal. ;  BeS04,2H20,  10-45  Cal. ; 
BeS04,4H20,  17-0  Cal.  The  heat  of  formation  of 
beryllium  oxide  (137-4  Cal.)  is  of  the  same  order  as 
that  of  barium  and  much  greater  than  that  of 
sodium  oxide.  Aluminium  and  beryllium  are  among 
the  very  few  metals  the  chlorides  of  which  have  a 
smaller  heat  of  formation  than  the  corresponding 
oxides.  W.  Hume-Rothery. 

Thermochemistry  of  fluorine.  I.  H.  von 

Wartenberg  and  O.  Fitzner  (Z.  anorg.  Chem., 
1926,  151,  313 — 325). — The  heat  of  formation  of 
gaseous  hydrogen  fluoride  has  been  found  by  direct 
synthesis  to  be  63-0  Cal.  per  mol.  (indirectly,  65-0) 
and  the  molar  heat  of  solution  in  400  rnols.  of  water 
is  ll-56±0-01  Cal.  (cf.  Guntz,  A.,  1S84,  544). 

R.  Cuthill. 

Thermochemistry  of  fluorine.  II.  H.  von 

Wartenberg  (Z.  anorg.  Chem.,  1926,  151,  326 — 
330;  cf.  preceding  abstract). — The  following  revised 
molar  heats  of  formation  (Cal.)  have  been  calculated  : 
antimony  trifluoride,  210-6;  boron  trifluoride  (from 
amorphous  boron),  258-1 ;  fluoboric  acid  (from 
amorphous  boron)  359-2 ;  silicon  tetrafluoride  (from 
amorphous  silicon),  360-2;  fluosilicic  acid  (+aq.), 
545-4 ;  fluorides  of  lithium,  144-7 ;  sodium,  136-6 ; 
potassium,  134-5;  rubidium,  132-8;  caesium,  131-5; 
barium,  278-9  ;  thallium  (-ous)](+aq.),  80-5;  calcium, 
289-4;  strontium,  289-3;  magnesium,  264-3;  zinc, 
193;  cadmium  (+aq.),  173-7;  ferrous  iron  (+aq.), 
177-2;  manganese  (-j-aq.),  206-1;  cobalt  (-j-aq.), 
172-8;  nickel  (+aq.),  171-4;  ammonium,  36-9; 
aluminium,  331-5 ;  chromium,  171-3  (heat  of  hydration 
unknown);  ferric  iron  (-j-aq.),  253-1;  copper  (+aq.), 
129-8 ;  silver,  50-1 ;  lead,  156.  R.  Cuthill. 

Action  of  thallium  on  dissolved  alcohols  and 
acids,  and  on  excess  water  and  ethyl  alcohol. 
R.  de  Forcrand  (Compt.  rend.,  1926,  182,  609 — 
612;  cf.  A.,  1923,  i,  84;  ii,  420). — The  heats  of 
reaction  of  thallium  and  of  sodium  with  various 
alcohols,  acids,  and  water  according  to  the  equation 
RH+M=RM-)-H,  have  been  studied.  The  heats  of 
reaction  of  thallium  and  sodium,  respectively,  are 
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as  follow  (in  Cal.)  :  cycZohexanol,  -14-35  and 
+44-05;  water,  -14-65  and  +44-10;  phenol, 
-6-14  and  +52-10;  acetic  acid,  -0-67  and  +57-40; 
hydrofluoric  acid,  +1-79  and  60-4;  hydrochloric 
acid,  —0-95  and  +57-82;  sulphuric  acid,  +0-98  and 
+59-79;  ethyl  alcohol,  —10-37  and  +48-15;  the 
difference  between  the  heats  of  reaction  of  the  two 
metals  is  nearly  identical  in  every  ease,  the  mean 
difference  being  58-522  Cal.  Thallium  dissolves  in 
excess  of  alcohols,  acids,  or  water  at  a  negligible 
rate  unless  oxygen  is  present,  when  the  reaction 
2R-0H+T12+0=2R-0T1+H20  proceeds.  In  this 
ease,  the  reactions  are  exothermic,  the  heats  of  reaction 
of  thallium  with  water  and  ethyl  alcohol  being  +19-85 
and  +24-13  Cal.,  respectively.  L.  F.  Hewitt. 

Correction  of  thermochemical  data.  W.  A. 
Roth  (Rec.  trav.  ehim.,  1926,  45,  248 — 256). — The 
author  considers  that  the  data  given  by  Lemoult 
(A.,  1911,  ii,  583)  are  inaccurate  in  consequence  of 
systematic  errors  which  are  not  eliminated  by  the 
corrections  of  Swientoslawski  and  Popov  (A.,  1925, 
ii,  1139);  it  is  probable  that  Lemoult  did  not  work 
with  homogeneous  substances.  Values  previously 
published  for  the  heats  of  combustion  of  styrene  and 
methylstyrene  (A.,  1911,  ii,  1065)  are  supported  by 
the  more  recent  determinations  of  von  Stohmann, 
Kleber,  and  Langbein,  and  of  Moureu  and  Andre. 
The  increment  for  substitution  by  the  phenyl  group 
is  given  as  718-0  (±0-6)  cal.  for  conjugated  and 
722-2  (+0-5)  cal.  for  unconjugated  compounds; 
the  correction  factor  previously  suggested  (loc.  cit.) 
brings  Lemoult’s  results  into  approximate  agree¬ 
ment  with  these  values.  The  following  values  (in 
cal.)  are  given  for  the  heats  of  combustion  of  the 
compounds  named:  phenacetin,  7170;  azobenzene, 
8464;  diphenylacetic  acid,  1651-4;  diphenylacetic 
anhydride,  3311-9.  R.  Brightman. 

Heat  of  combustion  of  benzoic  acid.  W. 
Jaeger  and  H.  von  Steinwehr  (Z.  physikal.  Chem., 
1926,  119,  214—218;  cf.  this  vol.,  28,  127).— A 
critical  discussion  of  published  values. 

L.  F.  Gilbert. 

Calculation  of  some  characteristic  constants 
of  free  ammonium.  A.  Balandin  (Z.  physikal. 
Chem.,  1926,  119,  144). — Corrigenda  to  a  previous 
paper  (this  vol.,  29).  L.  F.  Gilbert. 

Equivalent  conductivity  of  solutions  of  sodium 
hydroxide  and  the  mobility  of  the  hydroxyl  ion. 
H.  R.  Raekes,  A.  F.  Yorke,  and  F.  K.  Ewart 
(J.C.S.,  1926,  630 — 637). — The  equivalent  conduc¬ 
tivities  of  solutions  of  sodium  hydroxide  have  been 
measured  at  18°  and  10°,  using  special  precautions 
to  exclude  carbon  dioxide.  The  water  used  was 
obtained  from  a  still  of  the  Bourdillon  type,  and 
had  a  conductivity  of  approximately  0-085  gemmho. 
The  sodium  hydroxide  was  prepared  by  the  electro¬ 
lysis  of  a  solution  of  sodium  chloride,  and  showed 
no  trace  of  carbonate  or  chloride  when  tested  nephelo- 
metrieally.  The  equivalent  conductivity  at  infinite 
dilution  is  217-0  at  18°  and  ISO-2  at  10°.  Using 
Washburn’s  value  for  the  sodium  ion,  the  corre¬ 
sponding  mobilities  of  the  hydroxyl  ion  are  173-8 
and  144-3.  A.  B.  Manning, 

h  H 


Conductivity  measurements  in  mixtures  of 
methyl  and  ethyl  alcohols.  H.  Goldschmidt 
and  H.  Aarflot  (Z.  physikal.  Chem.,  1926,  119, 

1 — 7). — The  electrical  conductivities  of  solutions  of 
hydrogen  chloride  and  sodium  bromide  in  mixtures 
of  methyl  and  ethyl  alcohols  have  been  determined 
at  25°.  Addition  of  methyl  alcohol  to  ethyl  alcohol 
solutions  raises  the  conductivity,  and  vice  versa, 
with  the  exception  that  addition  of  methyl  alcohol 
to  solutions  of  hydrogen  chloride  in  ethyl  alcohol 
has  little  effect  until  the  methyl  alcohol  concentration 
is  0-5A7,  after  which  a  steady  rise  in  conductivity 
occurs.  The  changes  in  conductivity  of  the  hydro¬ 
chloric  acid  solutions  on  dilution  with  the  second 
alcohol  are  proportional  to  the  corresponding  changes 
of  the  sodium  bromide  solutions ;  this  is  contrary 
to  what  has  been  found  previously  for  the  influence 
of  water  on  the  conductivities  of  the  ethyl-alcoholic 
solutions  (cf.  A.,  1925,  ii,  128).  L.  F.  Gilbert. 

Conductivity  and  surface  tension  of  univalent 
salts  of  higher  fatty  acids  in  the  molten  state. 
I.  S.  S.  Bhatnagar,  M.  Prasad,  and  B.  Singh 
(Kolloid-Z.,  1926,  38,  218— 222).— The  electrical 
conductivity  and  surface  tension  of  molten  sodium 
oleate,  sodium  linoleate,  and  potassium  linoleate  have 
been  measured.  The  conductivity  is  electrolytic  in 
nature.  It  was  measured  with  both  alternating  and 
direct  current,  and  the  difference  between  the  two 
values  can  be  accounted  for  by  polarisation.  The 
conductivity  increases  with  rise  of  temperature  up 
to  a  constant  value,  which  is  reached  at  275°  with 
sodium  oleate,  224°  with  sodium  linoleate,  and  225° 
with  potassium  linoleate.  This  limiting  value  is 
considered  to  indicate  complete  dissociation.  The 
surface  tension  was  measured  by  a  drop  method 
and  gave :  for  sodium  oleate  at  260°,  17-62 ;  for 
sodium  linoleate  at  225°,  36-38;  and  for  potassium 
linoleate  at  210°,  27-92  dynes/cm. 

N.  H.  Hartshorne. 

Electrolytic  conductivity  in  fused  metal  alloys. 
X.  Prevention  of  diffusion  of  metals  in  mercury 
by  a  direct  electric  current.  R.  Kremann  and 
A.  Hrasovec  (Monatsh.,  1925,  46,  409 — 451). — A 
comparison  has  been  made  of  the  rates  of  diffusion 
of  the  metals  zinc,  cadmium,  lead,  tin,  and  bismuth 
through  mercury,  both  alone  and  under  the  influence 
of  an  electric  current.  The  diffusion  experiments 
were  carried  out  in  a  vertical  capillary  tube,  the 
bottom  portion  of  which  was  filled  with  the  metal 
to  be  studied,  whilst  the  rest  of  the  tube  contained 
mercury.  The  progress  of  diffusion  was  followed  by 
cutting  the  tube  into  lengths  of  3  cm.  and  measuring 
the  E.M.F.  of  the  contents  in  a  suitable  electrolyte 
solution  against  a  normal  calomel  electrode.  The 
results  indicate  that,  for  a  certain  distance  from  the 
metal,  there  is  a  practically  saturated  amalgam 
present,  followed  by  a  diffusion  layer,  of  a  width 
varying  with  the  metal  under  consideration,  in  which 
the  potential  changes  rapidly  from  the  potential  of 
the  amalgam  to  that  of  almost  pure  mercury.  Beyond 
the  diffusion  layer  is  mercury  alone.  The  rate  of 
movement  of  the  diffusion  layer  increases  rapidly 
with  temperature.  It  appears  to  bear  no  relation 
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to  the  at.  wt.  or  at.  vol.  of  the  metal.  Whilst  the 
curves  obtained  by  plotting  distance  of  the  diifusion 
layer  from  the  origin  against  the  logarithm  of  the 
time  are  of  similar  form  for  cadmium,  zinc,  tin,  and 
bismuth,  simply  showing  a  diminishing  rate  of  diffu¬ 
sion  in  the  order  given,  the  curve  for  lead  is  some¬ 
what  different,  indicating  that,  whereas  at  the 
beginning  of  the  diffusion  process  lead  moves  more 
rapidly  than  bismuth,  afterwards  it  travels  more 
slowly.  Diffusion  experiments  under  the  influence 
of  an  electric  current  were  carried  out  in  ice,  because 
the  heat  produced  by  the  current  caused  a  large 
increase  in  the  rate  of  diffusion.  The  current  was 
passed  in  such  a  direction  that  the  solid  metal  formed 
the  electrode  to  which  the  same  constituent  of  the 
amalgam  should  travel  (cf.  Kremann,  Muller,  and 
Ortner,  A.,  1925,  ii,  132;  Kremann  and  Kapaun, 
ibid,.,  313).  When  the  current  density  is  very  small 
and  the  current  is  passed  for  only  a  short  time,  there 
is  a  reduction  in  the  rate  of  diffusion,  as  is  to  be 
expected,  and  this  is  more  evident  in  the  case 
of  the  more  rapidly  diffusing  metals.  At  higher 
current  densities  there  is  an  increase  in  diffusion 
velocity,  probably  due  to  the  heating  effect. 

M.  S.  Burr. 

Electrical  conductivity  of  solid  salt  mixtures. 
P.  Fischer  (Z.  Elektrochem.,  1926,  32,  136 — 143). — 
The  electrical  conductivity  of  various  salt  mixtures, 
in  the  form  of  compressed  powders  and  solidified 
masses,  has  been  studied  by  the  use  of  both  direct 
and  alternating  current  at  varying  voltages.  For 
compressed  mixtures  of  cupric  sulphide  and  sulphur, 
the  conduction  is  metallic  in  nature,  and  a  mixture 
containing  10%  of  sulphur  shows  maximum  conduc¬ 
tivity  at  1  volt.  The  conductivity  is  always  different, 
according  as  direct  or  alternating  current  is  used. 
Other  mixtures  studied  were :  silver  iodide  with 
silver  bromide  or  with  potassium  iodide,  silver 
bromide  with  potassium  bromide  or  with  lead 
bromide,  and  cuprous  chloride  with  lead  chloride. 
In  these  cases,  Ohm’s  law  is  not  obeyed,  and  the 
compressed  and  melted  mixtures  show  different  con¬ 
ductivities  under  similar  conditions.  In  general, 
more  than  one  maximum  of  conductivity  is  shown. 
No  direct  connexion  appears  to  exist  between  the 
variations  of  conductivity  of  mixtures  and  the 
corresponding  f.-p.  curves.  It  is  suggested  that  the 
results  depend  on  deformations  of  one  or  both  of 
the  crystal  lattices  present,  but  it  appears  impossible 
to  predict  the  form  of  the  conductivity  curve. 

C.  H.  D.  Clark. 

Transference  numbers  of  sodium  and 
hydrogen  in  mixed  chloride  solution.  (Miss)  M. 
Taylor  (J.  Amer.  Chem.  Soe.,  1926,  48,  599 — 
603). — The  transport  numbers  of  the  ions  in  a  solu¬ 
tion  0-1 5iY  with  respect  to  hydrochloric  acid,  and 
0-05 N  with  respect  to.  sodium  chloride  are  :  Na* 
0-0333,  Cl'  0-197,  H*  0-770.  These  are  in  agreement 
with  the  values  calculated  from  conductivity  measure¬ 
ments  and  show  that  the  complex  anions  containing 
sodium  and  chlorine  suggested  by  Schneider'  and1 
Braley  do  not  exist  (cf.  A.,  1923,  ii,  456;  Dewey, 
ibid.,  1925,  ii,  873).  S.  K.  Tweedy. 


Aqueous  solutions  of  sodium  silicates.  II. 
Transport  numbers.  R.  W.  Harman  (J.  Physical 
Chem.,  1926,  30,  359—368;  cf.  A.,  1925,  ii, 
1065). — Transport  numbers  of  sodium  silicates 
of  ratios  Na20  :  Si02,  1:1,  1:2,  1:3,  and 

1  :  4  at  concentrations  ranging  from  0-1  to  2-0A7„ 
have  been  measured  at  25°  by  the  Hittorf  method, 
both  electrode  portions  being  analysed  for  sodium 
and  silica.  No  large  variation  in  the  transport 
number  occurs  over  the  range  of  concentrations 
investigated.  For  the  ratio  1:1,  sodium  meta¬ 
silicate,  the  mean  of  six  values  of  n is  0-31,  of 
«sio,  0-16,  and  of  w0n  (found  by  difference)  0-53. 
This  is  to  be  expected,  since  E.M.F.  measurements 
show  that  10 — 30%  of  the  silicate  is  hydrolysed 
according  to  concentration.  The  concentration  of 
the  hydroxyl  ions  is  not  nearly  equivalent  to  that  of 
the  sodium  ions.  In  the  ratios  1:2,  1:3,  and  1  :  4, 
the  transport  number  of  the  silicate  ion  is  high,  it  is 
approximately  twice  that  of  the  sodium  ion  in  the 
ratio  1  :  2,  three  times  in  the  ratio  1  :  3,  and  four 
times  in  the  ratio  1  :  4.  The  silicate  anion  thus  con¬ 
tains  more  than  one  Si02  for  two  units  of  charge,  the 
average  number  of  mols.  of  Si02  being  equal  to  the 
ratio.  The  mobility  of  the  Si03  ion  in  the  metasilicate 
is  about  70,  whilst  in  the  ratios  1:2,  1:3,  and  1  :  4, 
it  becomes  approximately  equal  to  that  of  the  sodium 
ion,  thus  agreeing  with  the  mobilities  calculated  from 
conductivity  experiments  (loc.  cit.).  In  these  same 
ratios,  the  silicate  anion  is  not  the  simple  Si03H 
ion,  but  is  either  an  aggregation  of  simple  silicate 
ions  with  or  without  colloidal  silica,  or  a  definite 
complex  silicate  ion.  In  the  case  of  sodium  meta¬ 
silicate,  the  transport  number  shows  no  evidence  of 
complex  silicate  ions  or  of  micelle  formation. 

L.  S.  Theobald. 

Theory  of  E.HI.F.  in  condensed  systems. 
J.  J.  van  Laar  and  R.  Lorenz  (Z.  anorg.  Chem., 
1926,  151,  331 — 337). — By  means  of  the  expression 
previously  derived  (A.,  1925,  ii,  866)  for  the  thermo¬ 
dynamic  potential  of  a  component  of  a  condensed 
system  and  van  Laar’s  relation  between  thermo¬ 
dynamic  potential  and  electrode  potential  in  such  a 
system  (“  Lehrbuch  der  theoretischen  Elektrochemie,” 
1907,  pp.  119,  129),  the  E.M.F.  of  concentration  cells 
consisting  of  fused  salts  and  fused  metals  has  been 
calculated.  R.  Cuthill. 

Determination  of  the  potential  of  fluorine 
from  decomposition  voltages  of  molten  fluorides. 
R.  Lorenz  (Z.  Elektrochem.,  1926,  32,  172 — 173 ; 
cf.  Neumann  and  Richter,  A.,  1925,  ii,  1164). — The 
author  supports  the  view  of  Ruff  and  Busch  (this 
vol.,  129)  that  their  electrodeposition  series  for  the 
metals  should  not  be  identified  with  the  corre¬ 
sponding  potential  series.  On  the  other  hand,  these 
authors  are  held  to  be  wrong  in  identifying  the 
deposition  series  with  that  of  thermal  equilibrium, 
and  also  in  supposing  that  the  Neumann-Kopp  law 
is  applicable  only  to  completely  condensed  systems 
and  inapplicable  in  cases  where  gases  take  part  in 
the  reactions  concerned.  C.  H.  D.  Clark. 

Anomalies^  of  electrocapillary  curves.  E. 
Liebreich  (Z.  Elektrochem.,  1926,  32,  162—172). — 
The  electrocapillary  and  current-potential  curves  of 
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mercury  in  0-1%  sulphuric  acid,  iV-potassium  nitrate, 
and  A7-sodium  hydroxide  have  been  investigated, 
with  a  view  to  explain  certain  anomalies.  According 
to  the  electrical  double  layer  theory,  the  electro¬ 
capillary  curve  should  be  parabolic,  but  this  theory 
fails  to  account  for  all  observations,  in  that  it  makes 
no  distinction  between  the  behaviour  of  different 
electrolytes  and  assumes  the  capacity  of  the  electrical 
double  layer  to  be  constant.  The  theories  of  War¬ 
burg,  Kruger,  and  Stern  are  also  discussed  critically. 
On  the  basis  of  recent  observations  (Liebreich  and 
Wiederholt,  A.,  1925,  ii,  44),  it  is  suggested  that  the 
maximum  of  the  electrocapillary  curve  (connecting 
surface  tension  and  applied  current)  corresponds  with 
the  formation  of  hydroxide  or  basic  salt  on  the 
surface  of  the  mercury  by  cathodic  polarisation. 
After  passing  the  maximum,  hydrogen  is  evolved, 
and  the  surface  film  begins  to  be  reduced  to  metal, 
this  process  becoming  ultimately  complete.  In  some 
■cases,  especially  when  using  sodium  hydroxide,  the 
•changes  are  rendered  visible  by  turbidity  of  the 
solution  near  the  surface  and  the  evolution  of  bubbles 
■of  hydrogen.  The  theory  advanced  is  supported  by 
photomicrographic  evidence.  The  formation  of  com¬ 
pounds,  their  solubility  in  mercury,  and  the  adsorp¬ 
tion  of  anions  may  cause  the  observed  lowering  of 
surface  tension  at  higher  current  strengths. 

C.  H.  D.  Clark. 

Theory  of  overvoltage.  M.  Ivnobel  (J.  Math. 
Phys.  Mass.  Inst.  Tech.,  1926,  5,  65 — 74). — Postul¬ 
ating  (1)  that  the  electromotively  active  gas  is  mon¬ 
atomic  and  (2)  that  overvoltage  is  due  to  an  excess 
surface  concentration  of  the  adsorbed  atomic  gas, 
the  relation  between  surface  concentration  and 
pressure  being  given  by  the  equation  P=const.  Ham, 
where  P  and  Ha  represent  the  pressure  and  surface 
concentration  of  (say)  monatomic  hydrogen,  respect¬ 
ively,  and  m  is  a  constant  greater  than  unity,  a 
mechanism  of  the  action  at  polarised  electrodes  is 
suggested.  The  general  equation  for  overvoltage, 
E=RT/nF  X  log,  P/P',  P  and  P'  being  the  pressures 
under  overvoltage  conditions  and  at  equilibrium, 
respectively,  becomes  E—mRTjnF  x  log,  HajHa',  Ha 
■and  Ha'  being  the  excess  and  equilibrium  surface 
concentrations.  Actual  measurements  yield  values 
corresponding  with  a  0-01-molecular  layer  for  low 
polarisations,  increasing  to  an  almost  unimolecular 
layer  at  higher  current  densities.  The  calculated 
maximum  hydrogen  overvoltage  is  1-4  volts,  a  value 
which  is  in  agreement  with  experiment.  The  vari¬ 
ation  of  overvoltage  with  different  electrode  metals 
and  different  surface  conditions  is  due  to  the  changes 
in  the  adsorbing  power  of  the  material,  the  more 
adsorbent  the  surface  the  smaller  the  value  of  m 
and  the  lower  the  overvoltage.  The  influence  of 
varying  current  density  is  considered  and  an  equation 
derived.  The  change  in  overvoltage  with  pressure  is 
represented  by  the  equation  E=E0—RT/2nF  X  log,  P, 
where  E  is  the  value  at  a  gas  pressure  P  and  E0  at 
atmospheric  pressure.  Other  factors  influencing  over¬ 
voltage  are  surface  tension,  the  presence  of  colloids, 
temperature,  and  the  agitation  of  the  medium. 

J.  S.  Carter. 


Penetration  of  electrolytic  hydrogen  through 
iron.  M.  Knobel  and  R.  B.  Norton  (J.  Math. 
Phys.  Mass.  Inst.  Tech.,  1926,  5,  75 — 83).- — The 
equation  of  Bodenstein  (Z.  Elektrochem.,  1922,  28, 
517)  expressing  the  rate  of  penetration  D  of  hydrogen 
through  iron  as  a  function  of  the  hydrogen  over¬ 
voltage  E  is  in  error  in  that  proportionality  is  assumed 
between  the  concentration  of  adsorbed  hydrogen  and 
the  pressure.  Erom  a  consideration  of  the  theory  of 
overvoltage  (preceding  abstract),  the  equation  has 
been  modified  by  the  introduction  of  the  quantity  m, 
the  resulting  expression  being  :  P=0-059wi  log  Z>+ 
const.  From  a  plot  of  the  log  D-E  curves,  the  value 
of  m  is  5-8.  The  values  obtained  from  the  over¬ 
voltage-current  density  and  overvoltage- time  (A., 
1925,  ii,  211)  equations  are  6-4  and  5-1,  respectively. 
The  approximate  agreement  of  these  values  is  held 
to  be  important  evidence  in  favour  of  the  authors’ 
overvoltage  theory.  J.  S.  Carter, 

Electrolysis  of  acid  solutions  of  copper 
sulphate.  II.  Constant  currents.  J.  T.  Burt- 
Gerrans  (J.  Physical  Chcm.,  1926,  30,  396 — 413). — 
An  extension  of  the  work  of  Redman  (ibid.,  1925, 
29,  1548)  to  test  the  theory  of  the  changes  of 
concentration  at  the  electrode  (Rosebrugh  and 
Miller,  A.,  1911,  ii,  181)  according  to  which  the 
diffusion  constant  of  copper  is  independent  of  its 
concentration  in  the  electrolyte  employed.  Apparatus 
and  circuits  for  recording  the  P.D.  over  an 
electrolytic  cell  during  the  first  few  seconds  of  electro¬ 
lysis  and  for  calibrating  the  oscillograph  record 
with  respect  to  time  and  voltage  are  described. 
The  electrolyses  were  carried  out  at  18-0°  with  solu¬ 
tions  of  copper  sulphate  in  maximum  conducting 
sulphuric  acid.  Uniform  fluid  friction  over  the 
whole  surface  of  the  revolving  cathode  was  obtained 
by  mounting  the  latter  on  a  vertical  shaft  between 
two  auxiliary  electrodes  of  the  same  dimensions.  In 
order  to  secure  a  uniform  electrolytic  field,  the  three 
electrodes  were  supplied  with  currents  of  the  same 
intensity;  only  the  central  cathode  was  connected 
to  the  oscillograph.  The  rate  of  revolution  of  the 
cathode  shaft  was  recorded  on  the  oscillogram.  The 
empirical  relation  established  between  the  limiting 
current,  the  rate  of  revolution,  and  the  concentration 
of  electrolyte  is  (limiting  current)  X  (sec.  per  revolu- 
tion)°'"7=0-0790  X  (g.  copper  per  litre),  between  thecon- 
centrations  046  and  4-0  g.  copper  per  litre.  Further, 
it  is  shown  that  a  diffusion  film  of  uniform  thickness 
over  the  surface  of  a  rotating  electrode  must  not  be 
assumed  unless  the  latter  is  well  removed  from  the 
stationary  ends  of  the  electrolytic  cell.  Experimental 
data  for  42  time-voltage  curves  are  given  and  the 
value  of  the  diffusion  constant,  k,  computed  from 
these  is  4-0  X  10~°  in  7-6iV-sulphuric  acid  at  18°  for 
concentrations  between  0-5  and  4-0  g.  copper  per 
litre.  From  the  empirical  relation  found  and  the 
mathematical  theory  mentioned  above,  the  time 
which  must  elapse  before  hydrogen  will  be  liberated 
by  a  known  current  passing  through  a  solution  of 
known  concentration  into  a  cathode  revolving  at  a 
given  rate  can  be  predicted.  With  the  above  value 
of  k,  these  predictions  agree  with  the  time  intervals 
recorded  by  the  oscillograph.  Results  of  electrolyses 
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between  flat  copper  electrodes  are  also  in  agreement 
with  the  predictions. 

The  effects  of  variation  in  thickness  of  the  diffusion 
film  and  of  an  unsymmetrical  electrolytic  field  are 
discussed.  L.  S.  Theobald. 

Nature  of  the  “  critical  increment  "  of 
chemical  action.  T.  C.  Sutton  (Phil.  Mag.,  1926, 
[vii],  1,  606 — 608;  cf.  A.,  1915,  ii,  14). — Consider¬ 
ations  based  on  the  kinetic  theory  favour  Garner’s 
view,  as  opposed  to  that  of  Hinshelwood  (cf.  A., 

1925,  ii,  552,  874,  1167),  that  the  collision  of  “  activ¬ 

ated  molecules,”  be.,  molecules  having  specified 
energies,  may  result,  not  always  in  the  formation  of 
new  compounds,  but  in  the  re-formation  of  the  actual 
reactants.  The  criterion  determining  chemical  reac¬ 
tion  (in  the  ordinary  sense)  on  collision  will  probably 
depend  on  some,  as  yet  unknown,  function  of  the 
translational,  rotational,  and  internal  energies  of  the 
molecule.  A.  B.  Manning. 

Calculation  of  velocity  constants.  G.  Schmid 
(Z.  physikal.  Chem.,  1926,  119,  8 — 18). — A  new 
method  for  the  derivation  of  reaction  velocity  co¬ 
efficients  is  described  which  entails  less  labour  than 
the  usual  methods,  and  has  the  same  order  of  accuracy 
as  that  of  Moesveld  (A.,  1923,  ii,  141). 

L.  F.  Gilbert. 

Comparison  between  explosion  temperatures 
calculated  from  specific  heats  and  from  ex¬ 
plosion  pressures.  H.  Muraour  (Bull.  Soc.  chim., 

1926,  [iv],  39,  389 — 396). — Largely  a  review  of  work 

already  published.  Recalculation  of  the  results  of 
Burlot  (A.,  1925,  ii,  558)  shows  that  explosion  tem¬ 
peratures  calculated  by  means  of  the  specific  heats 
of  Mallard  and  Le  Chatelier  are  less  than  those 
calculated  from  pressure  measurements  with  a  free 
piston  at  temperatures  above  about  1600°,  and  are 
greater  for  lower  temperatures.  The  specific  heat 
data  of  Pier,  Bjerrum,  and  Neumann  give  at  lower 
temperatures  values  8 — 10%  greater  than  those 
calculated  from  the  pressure.  R.  Cuthill. 

Combustion  of  well-dried  carbon  monoxide 
and  oxygen  mixtures.  I.  W.  A.  Bone  and 
F.  R.  Weston  (Proc.  Roy.  Soc.,  1926,  A,  110,  615 — 
633). — The  intensity  of  the  spark  required  to  ignite 
a  mixture  of  2  vols.  of  carbon  monoxide  with  1  vol. 
of  oxygen  depends  on  the  moisture  content.  Thus, 
when  a  mixture  saturated  at  17°  and  containing 
2-0%  of  water  vapour  is  sparked  from  a  condenser 
charged  to  110  volte,  the  minimum  condenser  capacity 
necessary  to  cause  ignition  is  0-76  microfarad,  corre¬ 
sponding  with  an  energy  of  discharge  of  4-6  X 10'3 
joule.  When  saturated  at  0°,  the  mixture  contains 
0-60%  by  volume  of  water  vapour,  and  the  minimum 
energy  required  for  ignition  is  29-0  xlO'3  joule,  and 
when  dried  over  calcium  chloride  the  water-vapour 
content  is  0-03%  and  the  minimum  energy  126  XlO"3 
joule.  After  drying  over  phosphorus  pentoxide  for 
6  months  with  all  necessary  precautions,  the  mixture 
is  ignited  by  the  discharge  from  a  condenser  charged 
to  970  volts,  the  minimum  energy  required  lying 
between  0-24  and  0'36  joule.  The  explosions  thus 
obtained  are  softer  than  when  moisture  is  present, 
and  combustion  is  incomplete;  when  the  energy  of 


the  spark  is  0-36  joule,  74%  of  the  gas  is  burnt,  and 
this  is  increased  to  88%  when  the  energy  is  increased 
to  0-94  joule.  It  is  concluded  that  there  is  some 
property  of  the  electric  spark,  presumably  its  ionising 
power,  which,  if  developed  strongly  enough,  can  over¬ 
come  the  resistance  of  a  dry  mixture  to  ignition. 

A.  Geake. 

Combustion  of  well-dried  carbon  monoxide 
and  oxygen  mixtures.  II.  W.  A.  Bone,  R.  P. 
Fraser,  and  D.  M.  Newitt  (Proc.  Roy.  Soc.,  1926, 
A,  110,  634 — 645). — The  ignitibility  of  mixtures  of 
carbon  monoxide  and  oxygen,  dried  for  20  or  52 
weeks  over  phosphorus  pentoxide,  increases  with 
increasing  pressure.  At  pressures  below  2  atm., 
mixtures  are  not  ignited  by  sparks  from  an  induction 
coil  or  magneto  across  a  0-01 -inch  gap.  When  the 
pressure  is  2-75 — 5-0  atm.,  ignition  takes  place, 
usually  after  several  attempts,  but  5 — 10%  of  the 
carbon  monoxide  remains  unburnt.  At  pressures 
above  10  atm.,  ignition  is  instantaneous  and  complete. 
Spectrograms  of  explosion  flames  in  dry  mixtures  at 
25  atm.,  ignited  in  a  tube  with  quartz  windows, 
show  a  continuous  and  diffused  band  spectrum 
extending  up  to  2780  A.,  but  no  steam  lines ;  the 
spectrogram  is  the  same  whether  the  flame  is  travel¬ 
ling  towards  or  away  from  the  spectrograph.  An 
ordinary  carbon  monoxide  flame  burning  in  air,  when 
photographed  through  the  filled  explosion  vessel, 
clearly  shows  the  steam  lines.  It  is  concluded  that 
water  is  not  necessary  for  the  combination  of  carbon 
monoxide  and  oxygen.  When  water  is  present, 
direct  oxidation  and  indirect  oxidation  go  on  simul¬ 
taneously  and  independently.  High  pressure  favours 
direct  oxidation;  the  presence  of  hydrogen  favours 
indirect  oxidation.  A.  Geake. 

Gaseous  combustion  at  high  pressures.  VI. 
Explosion  of  argon-  and  helium-diluted  ‘  *  knall- 
gases.”  W.  A.  Bone,  D.  M.  Newitt,  and  D.  T.  A. 
Townend  (Proc.  Roy.  Soc.,  1926,  A,  110,  645 — 659 ; 
cf.  A.,  1925,  ii,  800). — Hydrogen  and  carbon  monoxide 
“  knall-gases  ”  diluted  with  helium,  argon,  or  nitro¬ 
gen  were  exploded  in  a  spherical  nickel-chrome  steel 
bomb  of  239  c.c.  capacity,  and  the  initial  and  maxi¬ 
mum  pressures  were  corrected  for  deviations  from 
Boyle’s  law.  Hydrogen  “  knall-gas,”  mixed  with 
twice  its  volume  of  diluent,  was  exploded  at  initial 
pressures  of  64-3,  96-4,  and  128-6  atm.  There  is 
little  difference  between  argon  and  helium  as  diluents, 
but  the  former  gives  a  slightly  higher  ratio  of  cor¬ 
rected  maximum  to  corrected  initial  pressure,  the 
maximum  is  reached  slightly  more  slowly,  and  the 
calculated  maximum  temperature  is  about  0-5% 
higher ;  the  rate  of  cooling  is  greater  for  helium  than 
for  argon,  owing  to  its  greater  mobility.  The  maxi¬ 
mum  temperature  is  2630 — 2970°,  depending  on  the 
initial  pressure.  When  the  diluent  is  nitrogen,  the 
maximum  pressure  is  considerably  lower  and  is 
attained  more  slowly ;  the  maximum  temperature  is 
1920 — 2300°.  Mixtures  of  the  composition  2CO-f- 
02-f-6R,  where  R  is  helium  or  argon,  ivere  exploded 
at  the  same  initial  pressures,  and  mixtures  2CO+ 
02+4R  at  pressures  of  10 — 150  atm.  The  corrected 
pressure  ratio  is  always  5 — 9%  higher  -when  the 
diluent  is  argon  than  when  it  is  helium,  whereas 
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for  hydrogen  “  knall-gas  ”  the  difference  is  never 
more  than  1%;  it  is  concluded  that  helium  has  a 
specific  influence  on  the  carbon  monoxide  “  knall- 
gas  ”  explosion.  When  4  vols.  of  diluent  are  used, 
explosions  at  initial  pressures  above  50  atm.  are 
slower  in  the  presence  of  helium  than  of  argon,  but 
with  6  vols.  of  diluent  the  reverse  is  the  case.  Maxi¬ 
mum  temperatures  cannot  be  calculated  on  account 
of  the  unknown  degree  of  dissociation  of  carbon 
dioxide.  For  both  hydrogen  and  carbon  monoxide 

knall-gases,”  the  corrected  ratio  of  maximum  to 
initial  pressure  increases  with  increasing  initial 
pressure,  and  it  is  suggested  that  this  may  be  due 
to  an  increasing  opacity  of  the  gaseous  medium 
with  pressure  to  the  radiation  emitted  during  the 
explosion.  A.  Geake. 

Chemical  action  of  a-particles  on  acetylene. 
W.  Mund  and  W.  Koch  (J.  Physical  Chem.,  1926, 
30,  289—293;  cf.  A.,  1925,  i,  625;  ii,  1173).— The 
influence  of  oxygen  and  of  pressure  and  temperature 
on  the  rate  of  polymerisation  of  acetylene  by  radon 
has  been  studied.  No  variation  outside  the  experi¬ 
mental  error  was  detected  at  different  pressures,  or 
at  0°,  20°,  and  100°,  or  in  presence  of  small  amounts 
of  air.  The  mean  of  eleven  measurements  now 
obtained,  in  the  absence  of  oxygen,  with  the  two 
results  previously  published,  gives  the  ratio  of  the 
number  of  molecules  of  acetylene  polymerised  per 
pair  of  ions  produced  as  20-2.  L.  S.  Theobald. 

Dynamic  isomerism.  XXI.  Velocity  of  muta- 
rotation  of  tetramethylglucose  and  of  tetra- 
acetylglucose  in  aqueous  acetone.  G.  G.  Jones 
and  T.  M.  Lowry  (J.C.S.,  1926,  720 — 723).— Data 
are  given  for  the  velocity  of  mutarotation  of  tetra¬ 
methylglucose  and  of  tetra-acetylglucose  in  aqueous 
acetone.  The  acetone  reduces  the  catalytic  activity 
of  the  water  more  rapidly  than  its  total  concentration. 
There  is  no  connexion  between  the  velocity  curves 
and  the  curve  which  shows  the  partial  vapour  pres¬ 
sure  of  water  from  the  various  mixtures. 

W.  Thomas. 

Partial  splitting  [by  saponification]  of  mixed- 
acid  glycerides.  J.  P.  Treub  (Rec.  trav.  chim., 
1926,  45,  328 — 336). — The  mechanism  of  the  saponi¬ 
fication  in  stages  of  glycerides  containing  mixed 
fatty  acid  groupings  is  discussed  mathematically. 
In  the  case  of  a  triglyceride,  the  probabilities  that 
one  or  more  particular  acid  groupings  Mill  be  saponified 
at  a  particular  stage  are  calculated.  Expressions  are 
thus  obtained  for  the  relative  concentrations  of  the 
free  fatty  acids,  glycerol,  and  the  mono-,  di-,  and 
tri-glycerides.  The  validity  of  Bauer’s  rule  is  dis¬ 
cussed  in  relation  to  the  velocities  of  saponification 
of  the  different  groups.  When  these  differ  con¬ 
siderably,  the  course  of  the  saponification  can  be 
followed  step  by  step  from  the  analysis  of  the  separated 
acids;  when  they  are  equal,  a  simple  mathematical 
treatment  suffices  (cf.  A.,  1917,  ii,  528).  J.  Grant. 

Decomposition  of,  substituted  carbamyl 
chlorides  by  hydroxy-compounds.  II.  In¬ 
fluence  of  the  hydroxy-compound.  T.  W.  Price 
(J.C.S.,  1926,  653—658;  cf.  A.,  1924,  i,  280).— The 
reaction  between  phenylmethylcarbamyl  chloride 


and  various  hydroxy-compounds  has  been  studied 
at  100°  in  sealed  tubes,  using  a  large  excess  of 
the  hydroxy-compound.  The  following  velocity  co¬ 
efficients  for  a  unimolecular  reaction  were  obtained  : 
methyl  alcohol,  0-222 ;  ethyl  alcohol,  0-0427  ;  propyl 
alcohol,  0-0251 ;  isopropyl  alcohol,  0-0106 ;  n-butyl 
alcohol,  0-0177 ;  isobutyl  alcohol,  0-0156 ;  isoamyl 
alcohol,  0-0123 ;  benzyl  alcohol,  0-0185 ;  allyl  alcohol, 
0-0420 ;  cinnamyl  alcohol,  0-00744 ;  phenol,  0-308  ; 
o-cresol,  0-0541;  m-cresol,  0-146;  p-cresol,  0-175; 
ethylene  glycol,  too  fast  to  measure.  The  whole 
reaction  is  made  up  of  two  consecutive  reactions : 
(i)  NMePh-C0Cl+R-0H=NMePh-C02R+HCl,  (ii) 
HCl-j-R-0H=RCl-|-H20.  The  first  was  measured. 
The  influence  of  the  hydroxy-compound  is  probably 
due  to  its  constitution  and  not  to  its  solvent  action. 

W.  Thomas. 

Transformation  of  maleic  acid  into  fumaric 
acid  accelerated  by  colloidal  sulphur.  H. 

Freundlich  and  G.  Schikorr  (Koll.  Chem.  Beihefte, 
1926,  22,  1 — 15). — Blood  charcoal  adsorbs  fumaric 
acid  from  aqueous  solution  more  strongly  than  it  docs 
maleic  acid,  corresponding  with  the  smaller  solubility 
in  water  of  the  former.  The  adsorption  of  both 
substances  follows  the  ordinary  adsorption  isotherm. 
An  accelerated  transformation  of  maleic  acid  into 
fumaric  acid  on  the  blood  charcoal  was  not  observed. 
The  adsorption  of  both  acids  by  colloidal  sulphur 
was  found  to  be  very  small  and  was  not  measured. 
The  acceleration  of  the  transformation  of  maleic  acid 
into  fumaric  acid  by  colloidal  sulphur  found  by 
Skraup  (Monatsh.,  1891,  18,  107)  was,  however, 
regularly  observed  and  studied  quantitatively  between 
60°  and  100°.  Equally  good  results  were  given  by 
sulphur  sol  obtained  from  the  interaction  of  sulphur 
dioxide  and  hydrogen  sulphide,  and  from  the  decom¬ 
position  of  sodium  thiosulphate  with  sulphuric  acid. 
In  all  these  cases  the  sulphur  separated  out  after  a 
time,  but  the  accelerated  transformation  continued 
in  the  solution  after  this  had  occurred.  The  action  is 
thus  only  indirectly  due  to  the  colloidal  sulphur,  and 
it  is  assumed  that  some  substance  is  formed  by  the 
interaction  of  the  sulphur  and  the  maleic  acid,  and 
that  this  is  responsible  for  the  acceleration.  The 
velocity  of  the  reaction  in  its  initial  stages  is  pro¬ 
portional  to  the  amount  of  maleic  acid  adsorbed ; 
thus  —dc/dt=kcVn,  or  by  integration,  ]c=l/t(l— - 
1  fn){c01'Vn—c1'Vn},  the  symbols  having  the  usual 
significance.  The  velocity  is  for  the  same  sol  pro¬ 
portional  to  the  concentration  of  the  sulphur.  The 
effect  of  temperature  is  represented  by  Arrhenius’ 
equation  log,,  h—B—AjT,  in  which  A  and  B  are  some¬ 
what  greater  than  with  most  reactions.  After  a  long 
time  the  reaction  ceases  before  all  the  maleic  acid  has 
been  transformed.  This  is  not  due  to  the  establish¬ 
ment  of  an  equilibrium,  however,  since  the  process  is 
affected  neither  by  the  addition  of  fumaric  acid  nor 
by  such  substances  as  phenylurethane,  but  probably 
to  the  decomposition  of  the  catalytic  reaction  product 
mentioned  above.  The  dissociation  constants  of 
fumaric  acid  were  determined  at  20°  by  the  electro¬ 
metric  titration  method  of  Auerbach  and  Smolczyk 
(A.,  1925,  ii,  118),  the  results  being  A1=9-2x  10"4 ; 
A2=7-l  x  10"5.  N.  H.  Hartshorne. 
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Oxidisability  of  organic  substances.  G. 
Lejeune  (Compt.  rend.,  1926,  182,  694 — 696). — The 
mechanism  of  the  oxidation  of  primary  and  secondary 
alcohols,  aldehydes,  and  ketones  by  permanganate 
and  dichromate  in  acid  and  alkaline  solutions  has 
been  studied.  The  following  reactions  are  assumed 
in  solution  :  (i)  Substance  complex ;  (ii)  complex 
^2=  activated  form  (directly  oxidisable) ;  (iii)  activ¬ 
ated  form+oxidising  agent  — >  product.  In  the 
oxidation  of  primary  and  secondary  alcohols  in  alkaline 
solution,  reactions  (i)  and  (iii)  are  very  rapid  compared 
with  the  slow  measurable  unimoleeular  reaction  (ii). 
Primary  alcohols  and  ketones  in  acid  solution  show  a 
very  rapid  reaction  (iii),  whereas  the  slow  reactions 
(i)  and  (ii)  are  measured.  The  order  is  almost  zero. 
In  the  oxidation  of  secondary  alcohols  and  aldehydes 
in  acid  solution  and  of  primary  alcohols  in  the  presence 
of  acetic  acid,  the  reaction  measured  is  (iii).  For  all 
reactions  between  25°  and  35°  the  temperature 
coefficient  was  approximately  2.  W.  Thomas. 

Hydrolysis  of  substituted  benzyl  chlorides 
and  the  theory  of  steric  hindrance.  S.  C.  J. 
Olivier—  See  this  vol.,  511. 

Speed  of  dissolution  of  copper  in  aqueous 
solutions  of  ferric  chloride.  E.  Bekier.  and  S. 
Trzeciak  (J.  Chim.  phys.,  1926,  23,  242 — 250 ; 
cf.  van  Name  and  Hill,  A.,  1916,  ii,  608). — The  action 
occurs  according  to  the  schemes  Cu-f2FeCl3  — »- 
CuCL,+2FeCL,,  followed  by  Cu+CuCl2  — >  2CuCl, 
and  has  been  followed,  in  the  presence  of  an  excess  of 
ammonium  chloride  and  in  an  atmosphere  of  carbon 
dioxide,  by  titration  with  potassium  permanganate. 
The  velocity  constant  calculated  from  the  formula 
k=\loge{a—x1/2)—logf{a—x2f2)}vlO(t2-~t1),  where  a 
is  the  initial  concentration  of  ferric  and  cupric  chlor¬ 
ides,  x1/2  and  x2j 2  arc  the  concentrations  of  cupric 
•chlorides  at  the  times  tx  and  t2,  respectively,  and  0, 
the  surface  area  of  the  metal  plate,  is  0-2044  at  25° 
where  the  rate  of  stirring  is  1500  per  min.  It  is 
independent  of  the  composition  of  the  solution 
starting  with  ferric  chloride  and  ending  with  cupric 
chloride  as  the  sole  active  constituents.  It  is  also 
independent  of  variations  in  the  concentration  of 
ammonium  chloride  provided  that  a  sufficient  quantity 
of  this  salt  is  present.  Initially,  k  increases  with 
increasing  concentration  of  ammonium  chloride  until 
a  limiting  value  is  reached.  The  value  of  k  also 
increases  with  an  increase  in  the  rate  of  stirring. 
The  temperature  coefficient  between  15°  and  25°  is 
1-35,  the  value  of  fc15  being  0-1508.  These  results 
support  the  original  postulate  that  diffusion  plays 
an  essential  role  in  this  reaction. 

An  aqueous  solution  of  ammonium  chloride,  com¬ 
pletely  freed  from  dissolved  oxygen,  had  no  action 
on  copper  over  a  period  of  several  months. 

L.  S.  Theobald. 

Metals  and  nitric  acid.  Heterogeneous 
reactions.  A.  Klemencj  (Z.  Elektrochem.,  1926, 
32,  150 — 155). — The  author’s  assumption  as  to  the 
function  of  A- acid,  H2N308  (cf.  A.,  1925,  ii,  -212),  in 
nitration  and  oxidation  processes  brought  about  by 
nitric  acid  has  been  applied  quantitatively  to  the 
heterogeneous  reactions  occurring  between  nitric 


acid  and  metals.  The  observation  of  Ray  (J.C.S.,. 
1911,  99,  1012)  of  the  formation  of  mercurous  nitrite 
by  the  action  of  nitric  acid  on  mercury  may  be 
explained  by  the  existence  of  the  equilibrium  2HgN03 
+N02  —  Hg2N3Os  in  a  diffusion  layer  near  the 
surface  of  the  metal,  the  mercury-A-acid  compound 
diffusing  away  from  the  metal  and  becoming  decom¬ 
posed  according  to  the  equation  :  2Hg2N308+H20 
= HgN 0, + 3  HgN 03 + 2HN03.  The  diffusion  process 
is  studied  quantitatively  according  to  the  theory  of 
heterogeneous  reaction  developed  by  Noyes  and 
Whitney  and  by  Ncrnst  and  Brunner,  a  linear  relation 
for  change  of  concentration  of  equilibrium  reactants 
with  distance  in  the  diffusion  layer  being  assumed. 
A  complicated  expression  is  reached  for  the  velocity 
of  dissolution  of  a  substance,  which  is  applied  to  the 
rate  of  dissolution  of  iodine  in  dilute  potassium  iodide, 
with  satisfactory  results.  Considering  the  dissolution 
of  metals  in  nitric  acid,  the  assumption  of  linear 
change  of  concentration  leads  to  the  conclusion  that 
the  concentration  of  A-acid  in  the  diffusion  layer 
reaches  a  maximum  at  a  distance  from  the  surface  of 
the  metal  of  five-sixths  of  the  thickness  of  the  layer. 
The  observation  of  Drapier  (A.,  1914,  ii,  206)  that  on 
rotating  a  copper  cylinder  in  nitric  acid  the  velocity 
of  solution  is  very  considerably  lessened,  may  be 
explained  on  this  basis  as  due  to  a  loss  of  A-acid  on 
the  solution  side  of  the  diffusion  layer  caused  by 
rotation.  C.  H.  D.  Clark. 

Autocatalytic  decomposition  of  thiosulphuric 
acid.  C.  K.  Jabeczynski  and  (Mme.)  Z.  Warszaw- 
ska-Rytel  (Bull.  Soc.  chim.,  1926,  [iv],  39,  409 — 
416). — The  reaction  between  sodium  thiosulphate  and 
hydrochloric  acid  has  been  followed  by  measuring  the 
opacity  of  the  solution  by  the  Koenig-Martens 
spectrophotometer.  The  curve  connecting  the  relative 
degree  of  opacity  (A.,  1925,  ii,  35)  with  the  time  is  of 
the  form  typical  of  autocatalytic  reactions.  Hydrogen 
ions  accelerate  the  reaction  considerably,  but  sodium 
ions  have  little  effect,  so  that  mechanical  coagulation 
appears  to  play  little  part  in  the  process.  Dilution 
of  the  solution  or  addition  of  sulphurous  acid  or 
protective  colloids  retards  the  reaction.  It  is  sug¬ 
gested  that  the  reaction  consists  of  the  decomposition 
of  the  thiosulphuric  acid  according  to  the  unimoleeular 
law,  followed  by  the  aggregation  of  the  sulphur 
formed  into  nuclei  which  catalyse  the  decomposition 
of  the  acid  and  render  the  solution  turbid.  The 
experimental  results  agree  fairly  well  with  this  view. 

R.  Cuthill. 

Production  of  catalysts  for  the  synthesis  of 
ammonia.  I.  W.  Cederberg. — See  B.,  1926,  236. 

Active  hydrogen  and  catalytic  hydrogenation 
at  a  distance.  R.  Hocart  (Bull.  Soc.  chim.,  1926, 
[iv],  39,  398 — 401 ;  cf.  A.,  1925,  ii,  587). — Attempts 
to  repeat  Mitchell  and  Marshall’s  experiments  (J.C.S. , 
1923,  123,  2448)  on  the  activation  of  hydrogen  by 
passing  over  a  catalyst  have  led  to  negative  results. 

R.  Cuthill. 

Catalytic  synthesis  of  water  vapour  in  contact 
with  metallic  nickel.  A.  F.  Benton  and  P.  H. 
Emmett  (J.  Amer.  Chem.  Soc.,  1926,  48,  632—640).— 
The  rate  of  formation  of  water  when  hydrogen 
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containing  up  to  5%  of  oxygen  is  passed  over  reduced 
nickel  at  35°  to  about  100°  was  studied.  Bone  and 
Wheeler’s  results,  it  is  shown,  indicate  that  activated 
hydrogen  plays  an  unimportant  part  in  the  mechan¬ 
ism  (cf.  A.,  1906,  ii,  434).  At  100°  and  above, 
quantitative  formation  of  water  occurs.  ATelatively 
thick  layer  of  nickel  oxide  is  formed,  the  progressive 
formation  of  which  prevents  the  attainment  of  steady 
states  at  efficiencies  below  100%  ;  at  35°,  the  catalyst 
loses  nearly  all  its  activity  and  large  quantities  of 
oxide  are  formed.  The  results  show  that  although 
autocatalytic  reduction  of  nickel  oxide  proceeds, 
even  at  '65°,  at  an  appreciable  rate  so  long  as  the 
nickel  surface  is  incompletely  covered  with  oxide,  yet 
the  maximum  rates  of  reduction  are  always  small 
compared  with  the  rate  of  hydrogen  and  oxygen 
catalysis  at  the  same  temperature.  The  area  of 
actual  contact  between  nickel  oxide  and  nickel  (and, 
therefore,  the  rate  of  reduction)  is  considered  to  be 
much  greater  in  the  catalytic  formation  of  water 
than  in  the  reduction  of  a  completely  oxidised  nickel 
surface  by  hydrogen  alone.  It  is  concluded  that  the 
catalytic  formation  of  water  at  a  nickel  surface  can 
be  largely  and  perhaps  entirely  accounted  for  by  the 
successive  oxidation  and  reduction  of  catalyst. 

S.  K.  Tweedy. 

Nature  of  the  protective  film  of  iron.  T. 
Fujihaka. — See  B.,  1926,  243. 

Influence  of  alternating  currents  on  the 
electrolytic  corrosion  of  iron.  A.  J.  Allman d 
and  R.  H.  D.  Barklie. — See  B.,  1926,  277. 

Electrolytic  separation  of  metals.  D.  J. 
Brown  (J.  Amer.  Chem.  Soc.,  1926,  48,  582 — 583). — 
The  auxiliary  electrode  described  by  Sand  (J.C.S., 
1907,  91,  379)  is  replaced  by  a  wire  of  the  metal 
being  deposited.  While  deposition  is  occurring,  the 
cathode  potential  is  kept  at  —  0T  to  — 0-2  volt  with 
respect  to  the  wire,  except  for  metals  tending  to 
■  deposit  in  a  powdery  form,  when  the  cathode  potential 
is  kept  less  negative.  A  platinum  wire  may  also  be 
used  with  certain  precautions.  S.  K.  Tweedy. 

Electrolysis  of  electrolytes  containing  cuprous 
chloride.  G.  Hansel  (Wiss.  Veroff.  Siemens-Konz., 
1925,  4,  111 — 157). — A  detailed  study  has  been  made 
of  the  electrolysis  of  solutions  of  cuprous  chloride  in 
aqueous  solutions  of  hydrochloric  acid,  or  of  alkali 
or  alkaline-earth  chlorides,  with  a  view  to  test  the 
possibility,  of  copper  refining  using  cuprous  solutions. 
The  variations  in  the  nature  of  the  deposit  of  copper 
on  the  cathode  are  described  for  various  electrolytes 
under  various  conditions  of  temperature,  current 
density,  and  manner  of  stirring.  The  addition  of 
gelatin  improves  the  smoothness  of  the  deposit. 
The  refining  of  copper  is  not  possible  by  this  method ; 
a  cathode  deposit  from  crude  copper  contained 
99-3 — 99-6%  of  copper  with  considerable  amounts  of 
arsenic,  antimony,  and  silver.  This  is  fully  explained 
by  the  results  of  systematic  E.M.F.  measurements. 
The  following  equilibrium  values  in  volts  at  20°  are 
recorded:  Cu/0-33AT-CuCl  in3W-NaCl,  +0-09  (normal 
value  Cu/Cu",  +0-52);  Cu/0-33A7-CuCl  in  3A-HC1, 
4-0-037;  Bi/0-33W-BiCl3  in  3iY-NaCl,  +0-078;  Bi/ 
0-33iY-BiCl3  in  3iY-HCl,  +0-039 ;  Sb/0-33iY-SbCl3  in 


3iY-NaCl,  +0-131 ;  Sb/0-33A7-SbCl3in3Ar-HCl, +0-101 ; 
Ag/AgCl  saturated  in  3iY-NaCl,  +0-192 ;  Ag/AgCl 
saturated  in  3W-HC1,  +0-139;  As/0-33A7-AsCl3  in 
3Y-NaCl,  +0-3;  As/0-33Y-AsG13  in  3Y-HC1,  +0-305. 
Gf  these  values,  only  those  for  arsenic  and  antimony 
agree  approximately  with  the  known  normal  poten¬ 
tials  :  in  the  other  cases,  complex  formation  must  be 
responsible  for  the  difference.  Measurements  of  these 
values  of  E.M.F.  at  45°  are  also  recorded  and  a  large 
number  of  cathode  potentials  in  each  case  at  various 
current  densities ;  the  values  at  20°  and  for  100  amps./ 
m.2  for  the  solutions  as  above  in  3A7-NaCl  are  Cu  + 
0-069,  Bi  +0-061,  Sb  +0-054,  and  in  3Y-HC1,  Cu  + 
0-014,  Bi +0-016,  Sb +0-021. 

Electrolysis  of  bismuth  and  antimony  chlorides  in 
chloride  solutions  is  found  to  be  satisfactory,  but  that 
of  silver  chloride  solutions  is  not. 

Solubility  measurements  show  that  the  percentage 
of  copper  present  in  3 Absolutions  of  the  following 
salts  saturated  with  cuprous  chloride  at  20°  with 
addition  of  0-25Ar-hydrochloric  acid  is  :  ammonium 
chloride  7-22,  sodium  chloride  3-92,  potassium  chloride 
7-85,  magnesium  chloride  3-095,  calcium  chloride  3-59, 
barium  chloride  4-367,  and  for  cuprous  chloride  in 
3-465Ar-hydrochloric  acid  4-096,  in  5-9Ar-acid  11-04%. 
In  the  analysis  of  the  mixtures  cuprous  copper  is 
directly  titrated  by  adding  15%  hydrochloric  acid 
(10  c.c.)  to  2 — 3  c.c.  (about  2-5%  copper)  and  then 
0-05Ar-potassium  bromate  solution,  using  methyl- 
orange  as  indicator,  the  latter  being  bleached  by  free 
bromine.  G.  M.  Bennett. 

Conditions  for  satisfactory  photographic 
spectrophotometry.  H.  M.  Kellner  (Z.  wiss. 
Phot.,  1926,  24,  79 — 84). — In  photographic  spectro¬ 
photometry,  the  absorbing  substance  brings  about  a 
decrease  in  light  intensity.  It  is  therefore  necessary 
to  vary  in  a  known  manner  the  intensity  of  the 
comparison  beam,  and  not  its  time  of  exposure.  The 
errors  introduced  by  varying  the  exposure  time,  and 
by  the  use  of  rotating  sectors  in  the  comparison  beam, 
are  discussed  with  examples.  The  use  of  a  time  scale 
necessitates  an  accurate  knowledge  of  the  properties 
of  each  plate  employed  and  involves  considerable 
calculations.  The  most  satisfactory  method  for 
varying  intensity  is  the  use  of  accurately  photo- 
metered  diaphragms,  or  of  wire  nets  of  different  mesh 
numbers.  W.  Clark. 

Law  and  mechanism  of  unimolecular  reaction. 
S.  C.  Roy  (Proc.  Roy.  Soc.,  1926,  A,  110,  543 — 560). 
— The  part  played  by  radiation  in  photochemical 
and  thermochemical  reactions  and  in  the  allied 
phenomena  of  photoelectric  and  thermionic  emission 
of  electrons  is  discussed.  The  rate  of  a  thermo¬ 
chemical  unimolecular  reaction  is  considered  from  the 
point  of  view  that  all  radiation  above  a  certain 
limiting  frequency  can  activate  the  molecule.  The 
molecule  passes  through  a  number  of  stages  of  activ¬ 
ation  before  reaching  the  final  reactive  state,  and  the 
.reaction  velocity  is  dependent  only  on  the  energy 
•difference  between  this  final  reactive  state  and  the 
normal  state.  On  these  assumptions,  the  following 
•equation  is  derived  for  the  specific  rate  of  reaction  : 

A-1==  (8-r.&m„/ha){AB!(A  +B)}(Tp0/a)e-U°AB+Q,Vi-r> 
where  A  and  B  are  the  mol.  wt.  of  the 
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products,  QaAB  is  the  molecular  heat  of  activation, 
Qq  the  heat  of  dissociation,  ^30  the  cross-section  of  the 
reacting  molecule,  mR  the  mass  of  a  hydrogen  atom, 
k  the  molecular  gas  constant,  and  a  is  a  statistical 
weight  factor  determined  by  the  number  of  the  valency 
linkings  between  the  components.  The  equation  has 
been  examined  by  reference  to  the  data  for  the  gaseous 
decomposition  of  nitrogen  pentoxide,  phosphine,  and 
sulphuryl  chloride  and  for  the  decomposition  of 
derivatives  of  oxalacetic  esters  in  solution.  The 
agreement  is  satisfactory.  F.  G.  Soper. 

Photochemical  reaction  between  hydrogen 
and  chlorine.  A.  L.  Marshall  (Trans.  Amer. 
Electrochem.  Soc.,  1926,  49,  97 — 132). — A  com¬ 
prehensive  account  of  previous  work  on  the  effect  of 
light  on  the  halogens  and  the  reaction  between 
hydrogen  and  chlorine.  W.  Hitme-Rothery. 

Photochemical  synthesis  of  hydrogen  chloride. 
J.  Cathala  (J.  Chim.  phys.,  1926,  23,  256). — A 
correction  to  certain  calculations  made  from  the 
experiments  of  Coehn  and  Jung  (A.,  1925,  ii,  142). 
The  diameter  of  collision  of  the  molecules,  S, 
should  be  3  X 10'8  for  H2,  and  approximately 
5xl0'7  for  Cl3.  The  number  of  molecules  of 
hydrogen,  nv  present  at  a  pressure  of  255  mm., 
instead  of  205  mm.  is  lOxlO19.  The  total  number 
of  collisions  will  then  be  8  X 1024,  and  the  proportion 
of  these  which  are  effective,  1  in  108. 

The  original  hypothesis  that  the  concentration  of 
the  molecules  of  “  chlorozone  ”  is  equal  to  that  of 
the  chlorine  atoms  is  erroneous.  On  the  contrary,  it  is 
a  small  fraction,  less  than  1  /1000th,  of  the  concentra¬ 
tion  of  chlorine  atoms  (cf.  this  vol.,  252). 

L.  S.  Theobald. 

Influence  of  intensity  of  illumination  on  the 
velocity  of  photochemical  changes.  Determin¬ 
ation  of  the  mean  life  of  a  hypothetical  catalyst. 
F.  Briers,  D.  L.  Chapman,  and  E.  Walters  (J.C.S., 
1926,  562—569). — The  effect  of  varying  the  intensity 
of  illumination  on  the  velocity  of  the  photo-com¬ 
bination  of  chlorine  and  hydrogen  and  of  bromine  and 
hydrogen  is  discussed.  An  experimental  investig¬ 
ation  of  the  photochemical  reaction  between  iodine 
and  potassium  oxalate  in  aqueous  solution  is  described. 
The  rate  of  the  reaction  is  proportional  to  the  square 
root  of  the  intensity  of  illumination,  as  found  by 
Berthoud  and  Bellenot  (A.,  1924,  ii,  327).  On  the 
assumption  that  the  action  is  dependent  on  the 
formation  of  an  unstable  catalyst,  the  authors  have 
shown  how  the  “  life  ”  of  the  catalyst  can  be  deter¬ 
mined  in  light  of  varying  intensity.  The  product  of 
the  life  of  the  catalyst  and  the  velocity  of  the  change 
was  found  to  be  constant.  The  life  of  the  catalyst 
in  the  dark  is  6-31  seconds.  W.  Thomas. 

Magnitude  of  the  energy  quantum  in  com¬ 
parison  with  the  energy  liberated  in  chemical 
reactions.  H.  Mayer  (Z.  angew.  Chem.,  1926, 
39.  306 — 308). — The  value,  for  radiations  of  wave¬ 
length  between  50  and  0-001  g,  of  Nhv  (where  N  is 
Avogadro’s  number,  h  is  Planck’s  constant,  and  v  is 
the  frequency)  has  been  calculated.  From  the  results 
it  appears  that  the  energy  quantum  per  mol.  is 
approximately  equal  to  the  heat  evolved  in  most 


chemical  reactions  for  light  in  the  visible  spectrum, 
less  than  this  for  infra-red  radiations,  and  greater 
for  ultra-violet  and  X-radiations.  The  significance 
of  these  facts  in  relation  to  photochemical  reactions 
is  discussed  with  especial  reference  to  the  formation 
of  hydrogen  bromide  from  its  elements  (cf.  Bodenstein 
and  Liitkemeyer,  A.,  1925,  ii,  218). 

A.  R.  Powell. 

Budde  effect  in  bromine.  I.  Photoactive 
constituent  in  wet  bromine.  II.  Kinetics  of 
the  reaction  and  the  light  absorption  of  wet 
and  dry  bromine.  B.  Lewis  and  E.  K.  Rideal 
(J.C.S.,  1926,  583—596,  596— 606).— I.  Experimental 
data  support  the  hypothesis  that  the  Budde  effect  is 
due  to  a  photo-sensitive  bromine  hydrate,  Br2,H20, 
and  that  the  water  does  not  function  as  a  catalyst 
in  the  formation  of  a  photo -sensitive  polymeride  of 
bromine.  Light  of  wave-length  longer  than  5800  A. 
produced  no  detectable  Budde  effect;  light  within 
a  region  5600 — 5500  A.  was  particularly  effective. 
The  Budde  effect  increases  with  the  water-vapour 
pressure,  attaining  a  maximum,  which  is  shown  to  he 
due  to  a  complete  absorption  of  the  active  radiation. 
The  effect  is  also  dependent  on  the  partial  pressure 
of  bromine,  as  is  to  he  expected  from  the  equilibrium 
Br2+ H20  Br2,H20.  The  hydrate  is  strongly 

adsorbed  by  glass  surfaces,  and  the  relationship 
between  the  concentration  in  hulk  and  surface  phases 
can  he  expressed  in  the  form  of  an  adsorption  isotherm. 
The  hydrate  may  he  displaced  from  the  glass  surfaces 
by  water. 

II.  The  heat  of  formation  of  bromine  hydrate 
(calculated  by  means  of  the  van ’t  Hoff  isochore  from 
the  Budde  effect  at  various  temperatures)  is  1090  cal. ; 
this  is  almost  identical  with  the  heat  of  dissolution  of 
bromine  in  water.  From  the  heat  of  formation,  by 
means  of  the  Nernst  heat  theorem,  the  equilibrium 
constant  for  the  dissociation  of  bromine  hydrate  at 
313°  Abs.  is  of  the  order  3-10  X 10°.  The  absorption 
spectra  of  wet  and  of  dry  bromine  were  examined ; 
the  former  commences  to  show  a  definite  absorption 
at  X  6100  A.,  whilst  the  latter  shows  no  marked 
absorption  before  X  5700  A.  This  implies  that  the 
complex  bromine-water  requires  an  energy  of  excit¬ 
ation  3200  cal. /g. -mol.  less  than  that  of  dry  bromine. 
When  corrected  for  the  absorption  and  probable 
fluorescence,  it  is  found  that  the  Stark-Einstein  law 
of  photoequivalence  is  obeyed.  The  absorption 
coefficient  of  bromine  hydrate  for  the  spectral  region 
employed  is  10-5  X 106.  A  mechanism  of  excitation 
and  decomposition  of  bromine  hydrate  molecules  is 
advanced  in  explanation  of  the  Budde  effect. 

W.  Thomas. 

Decomposition  of  hydrogen  iodide  in  light. 
M.  Bodenstein  and  F.  Lieneweg  (Z.  physikal. 
Chem.,  1926,  119,  123 — 138). — The  decomposition  of 
gaseous  and  of  liquid  hydrogen  iodide  in  light  from 
a  mercury-lamp  source  has  been  studied.  The 
percentage  decomposition  of  the  gas  is  independent 
of  the  temperature  (150 — 175°).  Liquid  hydrogen 
iodide  requires  one  quantum  for  the  complete 
decomposition  of  1-84  mols.,  a  figure  which  agrees 
within  the  limits  of  error  with  Warburg’s  value  of 
one  quantum  per  2  mols.  of  the  gas  (A.,  1918,  ii,  49). 
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These  results  are  in  accordance  with  those  obtained 
previously  from  theoretical  considerations  (A.,  1913, 
ii,  819).  Nitrogen  has  no  effect  on  the  reaction,  which 
also  is  not  sensitised  by  the  presence  of  iodine.  It  is 
shown  how  the  actual  mechanism  of  the  reaction 
could  be  established,  although  the  present  results  are 
insufficient  for  this  purpose. 

The  relatively  small  amounts  of  iodine  liberated 
from  liquid  hydrogen  iodide  could  not  be  determined 
accurately  by  titration  with  thiosulphate,  but  were 
satisfactorily  determined  by  an  absorption  method, 
with  the  use  of  a  spectrophotometer. 

L.  F.  Gilbert. 

Additive  rule  in  mixed  photochemical  reac¬ 
tions.  A.  Berthoud  (J.  Chim.  phys.,  1926,  23, 
251 — 255). — A  theoretical  paper  in  which  the  validity 
of  the  additive  rule  for  the  light  and  the  dark  reactions 
in  mixed  photochemical  changes  is  discussed.  Experi¬ 
mental  verifications  are  rare  and  are  not  completely 
satisfactory.  Plotnikov’s  calculations  (A.,  1908,  ii, 
790)  contain  an  error  and,  in  consequence,  his  results 
indicate  that  the  oxidation  of  hydrogen  iodide  by  free 
oxygen  probably  does  not  follow  the  additive  rule. 
The  reverse  is  the  case  with  the  oxidation  of  potassium 
oxalate  by  chlorine  and  bromine,  respectively,  as 
examined  by  Berthoud  and  Bellenot  (A.,  1925,  ii, 
141).  In  the  formation  of  hydrogen  bromide  (cf. 
Bodenstein  and  Lutkemeyer,  ibid.,  218),  the  additive 
rule  fails.  L.  S.  Theobald. 

Formation  of  ozone  by  optically  excited 
mercury  vapour.  R.  G.  Dickinson  and  M.  S. 
Sherrill  (Proc.  Nat.  Acad.  Sci.,  1926,  12,  175—178). 
— The  photochemical  formation  of  ozone  in  oxygen 
at  atmospheric  pressure  by  the  radiation  from  a 
cooled  quartz  mercury  arc,  filtered  to  remove  the 
shortest  wave-lengths,  is  sensitised  by  mercury 
vapour.  Mercury  atoms  are  excited  from  the  normal 
to  the  2p2  state  by  the  absorption  of  radiation  of 
wave-length  2537  A.  These  collide  with  oxygen 
molecules,  resulting  in  the  reversion  of  mercury  atoms 
to  the  normal  state  and  the  exoitation  or  dissociation 
of  oxygen.  Ozone  is  then  produced  by  reaction  of 
excited  or  dissociated  oxygen  with  normal  oxygen. 

J.  S.  Carter. 

Evidence  for  the  existence  of  activated  mole¬ 
cules  in  a  chemical  reaction.  0.  R.  Wule  (Proc. 
Nat.  Acad.  Sci.,  1926,  12,  129 — 131). — It  is  claimed 
that  the  radiation  emitted  when  ozone  decomposes 
into  oxygen  is  explainable  on  the  basis  of  the  quantum 
theory,  only  if  it  be  assumed  that  ozone  under  con¬ 
ditions  favourable  for  its  decomposition  contains 
molecules  in  activated  states  of  much  higher  energy 
content  than  that  of  the  normal  ozone  molecule. 

A.  E.  Mitchell. 

Photochemical  inactivity  of  infra-red  radi¬ 
ation  with  special  reference  to  the  decomposition 
of  nitrogen  pentoxide.  F.  Daniels  (J.  Amer. 
Chem.  Soc.,  1926,  48,  607—615). — The  photochemical 
decomposition  of  nitrogen  pentoxide  is  not  brought 
about  by  infra-red  radiation.  The  slight  decom¬ 
position  observed  at  25°  is  due  to  a  small  elevation 
of  temperature  caused  by  the  radiation ;  at  0°,  where 
the  thermal  decomposition  is  negligible,  no  decom¬ 


position  occurs.  At  least  99-5%  of  the  absorbed 
radiation  is  chemically  inactive.  Infra-red  radiation 
is  inactive  also  in  the  decomposition  of  hydrogen 
chloride  and  carbon  dioxide,  and  in  the  oxidation  of 
alcohol  vapour.  A  critical  discussion  is  appended ; 
the  results  suggest  that  absorption  in  the  infra-red 
and  in  the  ultra-violet  have  fundamentally  different 
mechanisms  and  that  the  atoms  in  a  molecule  may 
be  loosened  only  by  displacement  of  the  binding 
electrons.  S.  K.  Tweedy. 

Decomposition  of  nitrogen  pentoxide  and 
infra-red  radiation.  H.  A.  Taylor  (J.  Amer. 
Chem.  Soc.,  1926,  48,  577 — 582). — The  suggestion  of 
Daniels  and  Johnston  (A.,  1921,  ii,  249)  and  of 
Lewis  (A.,  1922,  ii,  628)  that  nitrogen  pentoxide  may 
be  decomposed  by  absorption  of  3  or  5  quanta  at 
3-39  or  5-81  g,  at  which  wave-lengths  this  oxide 
possesses  strong  absorption  bands,  is  shown  to  be 
probably  incorrect.  The  accuracy  of  the  experiments 
was  insufficient  to  warrant  a  complete  denial  of  the 
suggestion,  but  no  marked  acceleration  of  decom¬ 
position  occurred  at  these  wave-lengths,  which  is 
contrary  to  the  predictions  of  the  radiation  theory. 
The  application  of  radiation  to  unimolecular  reactions 
is  considered ;  it  is  pointed  out  that  Tolman’s  explan¬ 
ation  of  such  reactions  (A.,  1925,  ii,  799)  is  also 
applicable  without  the  assumption  of  radiation. 

S.  K.  Tweedy. 

Effect  of  ultra-violet  light  on  the  oxidation 
of  sodium  sulphite  by  atmospheric  oxygen  [in 
presence  of  catalysts].  R.  B.  Mason  and  J.  H. 
Mathews  (J.  Physical  Chem.,  1926,  30,  414 — 420; 
cL  Bigelow,  A.,  1898,  ii,  506 ;  Titov,  ibid.,  1904,  ii,  113 ; 
Mathews  and  Weeks,  ibid.,  1917,  ii,  230;  Bredig  and 
Pemsel,  Eder’s  Jahrb.  Phot.,  1900,  541). — The  effect 
of  ultra-violet  light  alone  in  the  presence  of  certain 
catalysts  has  been  investigated  at  30°  for  0-lili- 
aqueous  solutions  of  purified  sodium  sulphite.  The 
rate  of  oxidation  depends  on  the  rate  at  which  air  is 
bubbled  through  the  solution.  The  shape  and  size 
of  the  bubble  also  greatly  influence  the  rate.  Pure 
oxygen  and  ozone  increase  it  both  in  the  light  and 
in  the  dark,  and  the  rate  of  the  former  reaction  was 
more  than  doubled  when  the  flow  of  air  was  increased 
from  30  to  60  litres  per  hr.  To  the  light  reaction, 
quinol  and  phenol  (both  O-OOliV)  act  as  positive 
catalysts,  whilst  sucrose,  quinine  sulphate,  caoutchouc, 
and  copper  sulphate  act  in  the  negative  sense.  Quinol 
(0-001  or  0-002A)  almost  stopped  the  dark  reaction, 
quinine  sulphate  and  phenol  had  a  similar,  but  less 
marked,  effect,  whilst  copper  sulphate  had  no  effect 
(cf.  Titov,  be.  cit.;  Milbauer  and  Pazourek,  Bull. 
Soc.  chim.,  1922,  [iv],  33,  676).  Pure  carbon  dioxide, 
when  bubbled  through  the  solutions,  stopped  both 
the  light  and  dark  reactions.  Caoutchouc  acted  as 
a  weak  negative  catalyst  to  both  reactions,  but  became 
strongly  negative  to  the  dark  reaction  after  exposure 
to  ultra-violet  light. 

The  rate  of  oxidation  of  the  dark  reaction  is  the 
same  in  diffused  light  as  in  absolute  darkness,  and  at 
0°  is  but  little  slower  than  at  30°.  This  is  probably 
due  to  the  greater  solubility  of  oxygen  at  the  lower 
temperature.  A  cadmium  spark  was  the  source  of 
ultra-violet  light  used,  it  being  found  to  give  a  reaction 


486 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


which  was  more  rapid  than  that  obtained  with  a 
mercury- vapour  lamp. 

Absorption  spectrograms  of  all  reacting  substances, 
products,  and  catalysts  were  taken,  but  no  relationship 
between  the  light  absorption  of  the  catalysts  and  their 
action  on  the  photochemical  oxidation  of  sodium 
sulphite  was  apparent.  L.  S.  Theobald. 

Law  of  photochemical  equivalents  in  photo¬ 
synthesis  by  chlorophyll.  R.  Wurmser  (J.  Phys. 
Radium,  1926,  [vi],  7,  33 — 44). — Einstein’s  photo¬ 
chemical  equivalent  law  has  been  tested  in  the  case 
of  the  reduction  of  carbon  dioxide  by  the  sea-weed 
Ulva  factual,  according  to  the  equation  C02+H20  = 
0«+£CgH1206 — 120,000  cal.  Langevin’s  theoretical 
expression  for  the  proportions  in  which  the  radiation 
is  used  up  by  absorption  and  diffusion  was  first 
confirmed  for  layers  of  varying  thickness  by  measure¬ 
ments  with  a  thermopile  of  the  incident  and  trans¬ 
mitted  radiations.  A  measure  of  the  photosynthesis 
is  obtained  by  means  of  the  ratio  It=(U-\-u)jEa, 
where  XJ  and  u  are  the  amounts  of  oxygen  (expressed 
as  cal.)  liberated  on  exposure  of  the  weed  to  light, 
■and  absorbed  by  it  in  the  dark  in  the  same  time, 
respectively,  E  is  the  value  in  cal.  of  the  total 
■incident  energy,  and  a  the  absorbing  power  calculated 
from  Langevin’s  relation.  Using  red  and  green  rays 
(mean  X=6600  and  5400  A.,  respectively),  a  mean 
value  of  1-146  for  the  ratio  Iisn^a /Rrc,,  is  obtained. 
Comparison  with  the  ratio  of  the  wave-lengths  of  the 
rays  used  indicates  that  the  simple  form  of  Einstein’s 
law  does  not  apply  in  this  case.  J.  Grant. 

Chemical  effects  produced  by  resonance  radi¬ 
ation.  E.  K.  Rideal  and  H.  S.  Hirst  (Nature, 
1926,  117,  449 — 450). — An  analysis  of  the  views  held 
by  the  authors  (cf.  this  vol.,  34)  and  by  Taylor  {ibid., 
252).  Experiments  with  hydrogen  and  ethylene 
indicate  that  chemical  removal  may  not  be  the  only 
method  by  which  mercury  atoms  lose  their  photo- 
sensitising  powers.  At  high  gas  pressures  practically 
all  the  chemical  action  is  confined  to  a  thin  layer  in 
close  proximity  to  the  liquid  mercury. 

A.  A.  Eldridge. 

Occurrence  of  sparks  during1  the  crystallis¬ 
ation  of  carbon  disulphide.  R.  Anschutz  (Ber., 
1926, 59,  [Z?],  455). — Small  sparks  are  not  infrequently 
observed  during  the  solidification  of  carbon  disulphide 
cooled  by  liquid  air ;  the  possibility  of  explosions  being 
thus  caused  is  not  excluded.  H.  Wren. 

Action  of  brass  on  cuprous  chloride.  G. 
Masing  and  K.  Miethtng  (Wiss.  Veroff.  Siemens- 
Konz.,  1925,  4,  225 — 229).— The  deposition  of  copper 
from  cuprous  chloride  solutions  on  brass  in  the 
laboratory  is  due,  not  to  the  spontaneous  decomposition 
of  the  univalent  copper  ion,  but  to  a  reduction  by  the 
baser  metal  of  the  brass  itself.  The  same  process  is 
probably  responsible  for  the  local  loss  of  zinc  by  brass 
in  marine  and  land  engines.  G.  M.  Bennett. 

Gold  in  mercury.  W.  Venator  (Z.  angew. 
Chem.,  1926,  39,  .229). — -It  is  extremely  difficult  to 
obtain  mercury  completely  free  from  gold  or  to  deter¬ 
mine  traces  of  gold  in  mercury.  The  gold,  which  is 
probably  present  as  small  particles  of  amalgam,  is 


retained  by  the  mercury  even  after  repeated  distil¬ 
lation,  and  the  quantity  retained  is  sufficient  to 
account  for  the  gold  discovered  by  Miethe  in  his 
mercury,  without  having  recourse  to  the  explanation 
of  transmutation.  W.  T.  K.  Braunholtz. 

Complex  compounds  of  beryllium  with 
sodium  hydrogen  carbonate.  A.  Balandin 
(Chem.  News,  1926, 132, 213— 215).— A  l-08iV-solution 
of  sodium  hydrogen  carbonate  dissolves  21-7  g.  of 
beryllium  hydroxide  per  litre  at  21°,  23-9  g.  at  52°, 
16-3  g.  at  80°,  and  none  at  all  at  90°.  From  the 
saturated  solution  no  carbon  dioxide  is  evolved  below 
80°,  and  at  92°  the  beryllium  is  slowly  but  completely 
precipitated.  Addition  of  half  its  volume  of  alcohol 
to  a  saturated  solution  of  beryllium  hydroxide  in 
sodium  hydrogen  carbonate  at  45°  causes  the  separ¬ 
ation  of  an  oily  layer  which  crystallises  at  0°.  The 
crystals  melt  at  3°  and  slowly  lose  alcohol  at  the 
ordinary  temperature,  leaving  a  white  powder  having 
the  composition  2NaHC03,Be(0H)2.  This  compound 
is  neutral  to  phenolphthalein  and  alkaline  to  methyl- 
orange,  and  its  solutions  have  a  salt  taste  instead  of 
the  usual  s-weet  taste  associated  with  beryllium  salts. 
An  explanation  's  given  of  the  varying  solubility  of 
beryllium  hydroxide  in  sodium  hydrogen  carbonate 
based  on  the  formation  and  decomposition  of  four 
intermediate  compounds.  A.  R.  Powell. 

Action  of  carbonyl  chloride  on  beryllia.  C. 
Matignon  and  J.  Cathala  (Compt.  rend.,  1926,  182, 
601). — Priority  is  accorded  to  Chauvenet  (A.,  1911, 
ii,  109)  in  the  matter  of  the  preparation  of  beryllium 
chloride  by  the  action  of  carbonyl  chloride  on  beryllia 
(cf.  this  vol.,  260).  Certain  errors  in  the  latter  paper 
are  corrected.  L.  F.  Hewitt. 

Bromination  of  zinc  in  the  presence  of  different 
solvents.  A.  Raynaud  (Bull.  Soc.  chim.,  1926, 
[iv],  39,  195 — 201). — Perfectly  dry  and  pure  bromine 
has  no  action  on  pure  metallic  zinc  at  temperatures 
up  to  400°.  No  action  occurs  even  on  prolonged  keep¬ 
ing  at  the  ordinary  temperature  in  the  presence  of 
petroleum,  carbon  tetrachloride,  m-octane,  or  light 
petroleum.  In  the  presence  of  benzene,  the  zinc  is 
practically  unaffected,  but  the  benzene  is  brominated 
and  hydrobromic  acid  produced.  In  the  presence  of 
small  quantities  of  water  an  immediate  reaction  takes 
place,  which  ceases  unless  more  water  is  added.  The 
reaction  probably  takes  place  according  to  the  scheme 
(i)  H20+2Br  — >  2HBr-fO;  (ii)  O+Zn  ZnO; 
and  (iii)  ZnO  r 2HBr  — ->  ZnBr2+H20-  An  im¬ 
mediate  reaction  also  takes  place  in  the  presence  of 
ethyl  ether,  a  red  liquid  being  formed  which  contains 
the  substance  ZnBr2,Et20.  This  is  better  prepared 
by  dissolving  anhydrous  zinc  bromide  in  ether, 
distilling  off  the  excess  of  ether,  and  allowing  the 
solution  to  crystallise  in  a  desiccator  containing 
sulphuric  acid,  when  white,  deliquescent,  leaf-like 
crystals  are  obtained  which  decompose  when  heated. 

W.  Hume-Rothery. 

Mercury  helides.  J.  J.  Manley  (Nature,  1926, 
117,  587 — 588).— The  formation  of  the  helide  HgHe^ 
previously  reported  (A.,  1925,  ii,  57,  314,  696)  is 
confirmed;  in  addition,  a  second  helide,  HgHe,  has 
-now  been  obtained.  This  compound  also  is  not 
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liquefied  at  the  temperature  of  liquid  air,  and  is  not 
absorbed  by  charcoal.  Experiments  with  argon  were 
negative.  A.  A.  Eldridge. 

Action  of  mercurous  nitrate  on  cbloroauric 
acid.  W.  B.  Pollard  (J.C.S.,  1926,  529 — 532). — 
In  the  presence  of  halides  in  sufficient  amount  to 
combine  with  the  whole  of  the  mercury  the  reaction 
is  HAuCl4+3HgN03+2HCl=3HgCL,+3HN03+Au. 
In  very  dilute  solutions  the  gold  separates  in  the  red, 
colloidal  condition.  In  the  absence  of  halides,  the 
reaction  is  :  HAuCl4+3HgN03=2HgCl2+Hg(N03)2+ 
HN03+Au.  The  mercuric  nitrate  formed  reacts 
with  more  cbloroauric  acid,  in  presence  of  water, 
forming  a  brown  basic  gold  compound  and  mercuric 
chloride.  W.  Thomas. 


probably  theoretical,  but  temperature  elevation 
favours  the  decomposition  of  the  sodium  azide. 

S.  K.  Tweedy. 

Oxidation  of  ammonia.  J.  R.  Partington 
(Nature,  1926,  117,  590). — Andrussov’s  suggestion 
(Ber.,  1926,  59,  458)  that  nitroxyl,  NOH,  is  an  inter¬ 
mediate  product  in  the  oxidation  of  ammonia  is 
criticised  in  that  the  formation  of  nitrous  oxide, 
which  has  not  been  detected,  would  be  anticipated. 
As  an  alternative  hypothesis,  the  following  series 
of  reactions  is  postulated:  (i)  NH3+0o=NH30., ; 
(ii)  2NH302=2NH2(0H)2;  (iii)  2NH2(OH)„= 
N2H2(0H)2+2H20;  (iv)  N2H2(0H)2+02=N2H203“+ 
H20;  (v)  N2H203=2N0+H20. 

A.  A.  Eldridge. 


Action  of  silica  on  metallic  sulphates.  (Mlle.) 
G.  Marchal  (Bull.  Soc.  chim.,  1926,  [iv],  39,  401— 
408;  cf.  A.,  1925,  ii,  1162). — The  reaction  MS04+ 
Si02=MSi03-f  SO2+0-5O2,  where  M  is  Ca,  Ba,  or 
Mg,  has  been  followed  by  measuring  the  equilibrium 
pressures  at  various  temperatures.  With  calcium 
sulphate,  the  reaction  commences  at  about  870°,  and 
the  pressure  becomes  76  cm.  at  about  1270°.  Barium 
sulphate  commences  to  react  at  1025°.  The  pressure- 
temperature  curve  for  the  reaction  with  magnesium 
sulphate  runs  nearly  parallel  to  that  for  the  thermal 
dissociation  of  the  salt,  but  the  reaction  commences 
at  680°  as  compared  with  880°.  R.  Cuthill. 

Influence  of  boric  oxide  on  the  properties  of 
chemical  and  heat-resisting  glasses.  I.  W.  E.S. 
Turner  and  F.  Winks. — See  B.,  1926,  238. 

Optical  glass,  K,  Heinrichs  and  W.  Tepohl. 
—See  B.,  1926,  238. 

Double  decomposition  between  the  halides  of 
tin,  arsenic,  antimony,  bismuth,  silicon,  and 
titanium.  T.  Karantassis  (Compt.  rend.,  1926, 
182,  699 — 701). — Preliminary  experiments  show  that 
iodine  combined  with  a  metalloid  is  exchanged  for 
bromine  or  chlorine  in  combination  with  a  more 
metallic  element.  The  reaction  is  complete  only  when 
the  other  halogen  (bromine  or  chlorine)  is  in  com¬ 
bination  with  a  metal.  W.  Thomas. 

Hydronitric  acid  [azoimide]  as  desolvation 
product  Of  “  ammononitric, "  “hydrazonitrous," 
and  “  ammonohydrazonitrous  ’’  acids.  Experi¬ 
mental  formation  of  sodium  azide  by  ammono- 
lysis  of  sodium  nitrate  with  sodamide.  A.  W. 
Browne  and  F.  Wilcoxon  (J.  Amer.  Chem.  Soc., 
1926,  48,  682 — 690). — By  regarding  azoimide  as 
hydrazonitrous  acid  [obtained  by  the  “  hydrazino- 
lysis  ”  of  nitrous  acid  and  derivable  by  “  dehydrazin- 
ation  ”  of  normal  hydrazonitrous  acid,  N(N2fi3)3  — >■ 
HN3+2N2H4],  or  as  ammonohydrazonitrous  acid,  it 
is  shown  that  all  the  known  methods  of  its  form¬ 
ation  or  preparation  involve  initial  “  solvolysis  ” 
and  ultimate  “  desolvation  ”  of  an  oxy-acid  of 
nitrogen  belonging  to  the  ammonia  or  hydrazine 
series,  or  both.  Sodium  nitrate  is  “  ammonolysed  ” 
in  contact  with  fused  sodamide,  NaN 03-f  3NaNH2 = 
NaN3+3NaOH+NH3;  a  65-7%  yield  of  sodium 
azide  was  obtained  at  175°.  The  initial  yield  is 


Action  of  hydrogen  and  water  on  phosphorus- 
at  high  temperature  under  pressure.  V.  Ipatiev 
and  W.  Nikolajev  (Ber.,  1926,  59,  [B],  595 — 597). 
— Red  or  yellow  phosphorus  is  converted  by  water 
at  238 — 360°  and  57 — 360  atm.  into  phosphine  and 
orthophosphoric  acid,  4P2+12H20=3H.(P04+5PH3. 
If  hydrogen  is  also  present,  the  proportion  of  ortho- 
phosphoric  acid  diminishes  and  that  of  phosphine 
increases.  In  presence  of  hydrogen  and  absence  of 
water  at  temperatures  not  exceeding  360°,  phosphine 
is  produced.  Crystalline,  purple  phosphorus,  d  1-93,. 
temperature  of  ignition  210°,  is  produced  when 
phosphorus  is  heated  for  a  short  time  with  water  at 
24S°  and  48  atm.  and  the  reaction  is  rapidly  inter¬ 
rupted.  Crystalline,  black  phosphorus,  d  3-06,  tem¬ 
perature  of  ignition  about  500°,  is  obtained  from 
phosphorus  and  water  at  360 — 380°  and  at  least 
89  atm. ;  it  appears  to  be  formed  by  decomposition 
of  phosphine  primarily  produced.  H.  Wren. 


Bismuth  compounds.  I.  B.  Hepner  and  A. 
Likiernik  (Arch.  Pharm.,  1926,  264,  46 — 55). — 
Chiefly  a  review  of  complex  bismuth  compounds 
in  the  light  of  Werner’s  theories.  Bismuth  nitrate, 
Bi(N03)3,5H20,  decomposes  at  75-5°  and  has  a 
vapour  pressure  of  8-3  mm.  at  15°  (cf.  Rutten,  A., 
1902,  ii,  386).  In  a  dry  atmosphere,  it  loses  1-25H20 
in  1-5  months,  and  1-75H20  in  3  months,  together 
with  a  little  nitric  acid.  On  a  basis  of  these  and 
various  titrimetric  measurements  it  is '  formulated  as 

f  Bi^Sj?^3]  S23’2S2.  With  this  formula  those  of 


N03  J  no3-oh2 


hem.,  1916, 


the  mannitol,  sorbitol,  and  glycerol  compounds,  e.g., 

(N03)2  (cf.  Vanino  and  Hartl,  J.  pr. 

[ii],  74,  144;  Vanino  and  Hauser,  A., 
1902,  i,  8)  agree.  Bismuth  nitrate  dissolves  in  aqueous 
solutions  of  neutral  salts,  e.g.,  ammonium  nitrate, 
and  there  crystallises  thence  the  compound 

rBi(NH4N03)3l 


NO, 


(N03)2. 


Basic  bismuth  nitrate  combines  with  dulcitol  and 
mannitol  (Vanino  and  Hauser,  loc.  cit.)  to  give 
compounds  in  which  the  -N03  radicals  are  not  ionisable. 
Rosenheim  and  Vogelsang’s  compound  (A.,  1906, 
i,  231)  of  bismuth  nitrate  and  tartrate, 


gj(H20)3 

.  NO, 


02C-( 

02c 


3H-OH 

!)H-0H 


-j-2H20, 


is  converted  by  more  tartaric  acid  into  the  compound 
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"J  C4H406,  and  when  this  is  dissolved  in  the 

appropriate  amount  of  sodium  hydroxide  solution  it 
yields  a  sodium  bismuth  tartrate, 

C02Na-CH-0H  ....  Bi <gH 

C02Na*dn*0H ....  Bi<QH’ 

which  readily  crystallises,  and  is  decomposed  only  in 
dilute  aqueous  solution.  W.  A.  Silvester. 


Bismuth  compounds.  II.  B.  Hefner  (Arch. 
Pharm.,  1926,  264,  55 — 65). — The  constitution  of  the 
basic  bismuth  nitrates  is  discussed,  with  copious 
citation  of  the  literature  (ef.  e.g.,  Rutten,  A.,  1902, 
ii,  386).  Four  of  the  products  obtained  by  treating 
bismuth  nitrate  with  water  have  been  again  analysed, 
the  nitrogen  being  determined  by  combustion,  and 
the  bismuth  as  oxide.  The  water  was  determined 
by  difference,  but  determinations  of  vapour  pressure 
were  also  made,  and  whether  the  -N03  groups  present 
were  ionogenic  or  not  was  discovered  by  titrations 
with  sodium  hydroxide,  and  by  the  behaviour  of  the 
compounds  when  dried  over  sulphuric  acid.  The 
four  compounds  are  represented  by  the  annexed 
formuhe  (I,  II,  III,  IV).  The  compound  (I)  is  the 
first  product ;  it  is  obtained  when  bismuth  nitrate 
(see  preceding  abstract)  is  treated  with  very  dilute 
nitric  acid;  when  it  is  treated  with  a  little  warm 
water,  or  when  bismuth  nitrate  itself  is  melted,  the 
compound  (II)  is  produced.  This  yields  with  much 
warm  water  the  compound  (III),  and  finally,  by 
boiling  any  of  the  foregoing  with  water  (IV),  is 
obtained. 


(I  )  Bi^-NOo 

'•oh! 


0- 


N03-Br f  /Bi 


HO~ 


a. 


NO,-Bi/  )>Bi — 


OH 


-OH 


N03  (II.) 


3/2 


-OH— Bi^°  H°Bi-N03 

0H2  J%H(\  (NOs^ 

- OH—  Bif  ,Bi-N03 

(in.)  h)H’’ 

y/K 

NOyBif  >Bi— 0  (IV.) 


OH 


W.  A.  Silvester. 


Hydroxynitrosylselenic  acid.  J.  Meyer  and 
W.  Gulbins  (Ber.,  1926,  59,  [B],  456— 457).— The 
blue  colour  formed  by  the  action  of  nitrogen  tetroxide 
on  83%  selenic  acid  (cf.  Lenher  and  Matthews,  A., 
1906,  ii,  349)  is  not  due  to  the  formation  of  di-  or 
mono-nitrosylselenic  acid  (cf.  Meyer  and  Wagner,  A., 
1922,  ii,  372),  but  is  attributed  to  decomposition  of 
the  tetroxide  by  water  into  nitrogen  trioxide  and  nitric 
acid.  When  either  sulphuric  or  selenic  acid  is  used, 
the  mixture  separates  into  two  layers,  the  upper  of 
which  contains  nitric  acid  and  nitrogen  tri oxide, 
whereas  the  lower  contains  nitrogen  trioxide.  Sul¬ 
phuric  or  selenic  acid  is  present  in  each  layer,  but 
chiefly  in  the  lower  one,  which  solidifies  when  suffi¬ 
ciently  cooled  and  decomposes  into  colourless  nitrosyl- 
sulphuric  or  nitrosylselenic  acid  and  nitric  oxide 
when  gently  warmed. 


A  blue  compound,  apparently  analogous  to  hydroxy- 
nitrosylsulphuric  acid  (cf.  Scandola,  A.,  1911,  ii, 
273),  is  prepared  by  the  addition  of  mercury  to  a 
solution  of  nitrosylselenic  acid  in  selenic  acid  mono¬ 
hydrate  or  by  reducing  a  solution  of  sodium  nitrite 
in  concentrated  selenic  acid  by  mercury.  The  blue 
coloration  is  greatly  deepened  by  addition  of  copper 
selenate.  Hydroxynitrosylselenic  acid  is  stable  only 
in  the  presence  of  concentrated  selenic  acid ;  it  is 
very  readily  oxidised.  H.  Wren. 

Action  of  hydrogen  fluoride  on  compounds 
of  selenium  and  tellurium.  II.  Tellurium  di¬ 
oxide.  E.  B.  R.  Prideaux  and  J.  O’N.  Millott 
(J.C.S.,  1926,  520 — 522). — Hydrogen  fluoride  in  the 
form  of  vapour  or  liquid  when  brought  into  contact 
with  tellurium  dioxide  forms  a  liquid  which  in  a 
vacuum  desiccator  forms  white  crystals.  These  have 
the  composition  TeF4,Te02,H20,  which,  although 
similar  in  appearance,  is  not  the  same  as  the  product 
obtained  by  Metzner  (Ann.  Chim.  Phys.,  1898,  15, 
203).  A  method  of  determining  fluoride  in  the 
presence  of  tellurite  depends  on  the  fact  that  in  the 
titration  of  hydrofluoric  acid,  tellurous  acid  also 
present  can  be  disregarded  at  the  p-nitrophenol 
end-point.  W.  Thomas. 

Reaction  between  manganese  and  iron 
sulphide.  C.  H.  Herty,  jun.,  and  0.  S.  True 
(Blast  Furnace  and  Steel  Plant,  1925,  13,  492). — 
Experiments  in  which  manganese  or  manganese 
sulphide  was  added  to  molten  electrolytic  iron  in  a 
zirconia  crucible  show  that  manganese  sulphide  even 
with  an  excess  of  manganese  forms  ferrous  sulphide. 
The  reaction  Mn-f FeS=MnS+Fe  is  reversible;  as 
the  concentration  of  manganese  is  raised,  the  ratio 
(MnS)metal/(FeS)metal  must  increase. 

Chemical  Abstracts. 

Acid  salts  of  the  chloropentamminocobaltic 
radical.  A.  Benrath  (Z.  anorg.  Chem.,  1926, 
151,  343— 34S ;  cf.  A.,  1924,  ii,  557).— The  solubilities 
of  salts  of  the  above  radical  in  solutions  of  acids  and 
salts  have  been  measured.  The  results  give  no 
indication  of  the  formation  by  the  chloride  of  complex 
compounds  with  potassium  chloride  or  hydrogen 
chloride,  but  the  existence  of  Jorgensen’s  compounds, 
[Co(NH3)5C1](S04),  [Co(NH3)5C1](S04),2H20, 
[Co(NH3)5C1]4(S04)4,3H2S04,  and 
[Co(NH3)5Cl]Cl2,3HgCl2 

(A.,  1879,  597),  has  been  confirmed.  No  compound 
with  the  formula  [Co(NH3)5C1]2(S04)2,H2S04  (Biltz 
and  Alefeld,  A.,  1906,  ii,  859)  has  been  obtained. 

R.  Cuthill. 

Preparation  of  cis-dinitrotetramminecobalt 
nitrite  and  some  derivatives.  C.  Duval  (Compt. 
rend.,  1926,  182,  636 — 637). — By  passing  air  through 
an  ammoniacal  solution  of  cobalt  acetate,  sodium 
nitrite,  and  ammonium  carbonate,  eobaltitrinitro- 
triammine  and  cis-dinitrotetramminecobalt  nitrite  are 
formed.  The  last-named  forms  other  salts  when 
treated  with  the  appropriate  acids.  The  nitrite 
yields  cis-dichlorotetramminecobalt  chloridevfhen  treated 
with  concentrated  hydrochloric  acid  at  — 10°,  and 
nitropentamminecobalt  nitrite  when  treated  with 
sodium  nitrite.  L.  F.  Hewitt. 
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Preparation  of  cyanogen.  B.  Ricca  (Annali 
Chim.  Appl.,  1926,  16,  83 — 88). — In  Jacquemin’s 
method  of  formation,  from  solutions  of  potassium 
cyanide  and  copper  sulphate,  a  large  quantity  (30%) 
of  carbon  dioxide  is  formed  at  the  same  time,  and  the 
yield  of  cyanogen  is  only  60 — 65%.  The  carbon 
dioxide  is  not  derived  from  impurities  in  the  cyanide 
used,  as  is  commonly  stated,  but  by  the  oxidising 
action  of  the  copper  sulphate  on  the  cyanide.  Using 
potassium  cyanide  specially  purified  by  alcohol,  with 
carbon  dioxide  less  than  2%,  the  gas  collected  had  the 
composition  :  C2N2  62%,  HCN  3%,  C02  30%,  air  5%. 
The  gas  was  analysed  by  careful  absorption  in  dilute 
sodium  hydroxide  solution  and  subsequent  deter¬ 
mination  of  the  cyanide  by  Liebig’s  silver  method  and 
of  the  cyanate  by  hydrolysis  with  dilute  acid  to 
ammonia.  It  is  not  possible  to  remove  the  carbon 
dioxide  easily  without  polymerising  the  cyanogen, 
hence  this  method  of  preparation  is  not  convenient 
if  a  good  yield  of  pure  gas  is  required. 

S.  B.  Tallantyre. 

Preservation  of  gaseous  cyanogen.  B..  Ricca 
(Annali  Chim.  Appl.,  1926, 16,  89 — 92). — Cyanogen  is 
best  collected  over  a  saturated  solution  of  sodium 
sulphate  or  sodium  chloride  containing  10  c.c.  of 
hydrochloric  acid  per  litre,  since  with  neutral  or 
alkaline  solutions  decomposition  occurs,  as  shown  by 
the  formation  of  brown  flocks.  The  solubility  of  the 
gas  in  the  salt  solutions  is  practically  negligible.  The 
pure  cyanogen  gas  is  preferably  prepared  (cf .  preceding 
abstract)  by  heating  mercuric  cyanide,  without  the 
usual  admixture  of  calomel,  as  any  mercury  vapour 
is  absorbed  by  the  salt  solution.  The  gas  (97 — 98-5% 
pure)  is  colourless  and  unaltered  by  light,  and  there  is 
no  reaction  at  the  surface  of  the  solution.  Hydro¬ 
cyanic  acid  was  absent,  and  only  a  very  small  amount  of 
carbon  dioxide  was  present.  The  gas  wras  unaltered 
after  keeping  for  2  weeks.  S.  B.  Tallantyre. 

Rare  earths.  XXII.  Preparation  and  pro¬ 
perties  of  metallic  yttrium.  A.  P.  Thompson, 
W.  B.  Holton,  and  H.  C.  Kremers  (Trans.  Amer. 
Electrochem.  Soc.,  1926,  49,  161 — 170;  cf.  A.,  1925, 
ii,  588). — Metallic  yttrium  was  prepared  by  the 
electrolysis  of  the  fused  chloride  mixed  with  small 
amounts  of  sodium  chloride.  Graphite  cells  acting 
as  cathodes,  and  graphite  anodes  were  used,  the  metal 
being  usually  obtained  as  powder,  but  sometimes  in 
coherent  form.  The  powder  would  not  coalesce  on 
fusion.  Yttrium  is  bright,  lustrous,  highly  crystalline, 
and  not  malleable;  dVo  4-57.  The  coherent  mass  is 
brittle  and  shows  a  bright  crystalline  fracture  which 
tarnishes  only  after  several  days’  exposure  to  air. 
Hot  water  has  a  slight  action,  but  cold  water  has  little 
effect  on  the  metal,  which  is  not  affected  by  aqueous 
solutions  of  alkalis,  although  readily  attacked  by 
acids.  It  is  not  pyrophoric  in  air,  although  a  vigorous 
reducing  agent  at  high  temperatures.  The  kindling 
temperatures  in  air,  oxygen,  and  chlorine  are  470°, 
400°,  and  200°,  respectively,  but  vary  to  some  extent 
■with  the  fineness  of  division.  The  m.  p.  is  probably 
between  1450°  and  1500°.  W.  Hume-Rothery. 

[Preparation  of]  stable  solutions  of  unstable 
halogen  compounds  of  heavy  metals.  H. 
Truttwin. — See  B.,  1926,  237. 


[Preparation  of]  metallic  uranium.  J.  F. 
Goggin,  J.  J.  Cronin,  H.  C.  Fogg,  and  C.  James. — 
See  B.,  1926,  244. 

Qualitative  [micro-]analysis.  Micro-crystal- 
loscopy.  G.  Deniges  (Mikrochem.,  1926,  4,  1—13). 
— A  review  showing  how'  micro-crystalloscopy  can 
be  adapted  to  the  detection  of  fractions  of  a  mg.  of  a 
substance  either  alone  or  in  admixture.  Characteristic 
crystals  which  serve  for  the  identification  of  the 
substance  may  be  obtained  by  five  methods,  viz., 
extraction  with  suitable  solvents  and  evaporation  of 
the  solvent,  addition  of  suitable  reagents  to  the 
solution  to  obtain  crystalline  compounds,  action  of 
reagents  on  insoluble  compounds,  sublimation,  and, 
finally,  crystallisation  from  fused  salts,  e.g.,  the 
microcosmic  salt  or  borax  bead  tests.  Examples  are 
given  of  the  use  of  all  these  methods  in  their  various 
modifications  for  identifying  inorganic  and  organic 
compounds.  A.  R.  Powell. 

Determination  of  perchloric  acid.  0.  Loebich 
(Z.  anal.  Chem.,  1926,  68,  34 — 36). — A  quantity  of  the 
substance  containing  about  0-1  g.  of  perchloric  acid 
is  dissolved  in  60  c.c.  of  water,  1  c.c.  of  2Y-sulphurie 
acid  is  added,  and  the  solution  heated  to  boiling. 
Ten  c.c.  of  a  solution  of  10  g.  of  “  nitron  ”  and  5  g.  of 
glacial  acetic  acid  in  85  c.c.  of  water  are  added  and  the 
mixture  is  placed  in  an  ice  chamber  for  2 — 3  hrs. 
The  precipitated  “  nitron  ”  perchlorate  is  collected, 
in  a  glass  crucible  with  a  porous  glass  bottom,  washed, 
rapidly  6  or  7  times  with  a  small  amount  of  ice-cold, 
water,  dried  at  110°,  and  weighed.  A.  R.  Powell. 

Determination  of  perchloric  acid  in  organic 
perchlorates.  F.  Arndt  and  P.  Nachtwey  (Ber.,. 
1926,  59,  [2?],  446 — 448). — The  organic  perchlorate 
is  treated  with  a  large  excess  of  a  freshly- filtered, 
solution  of  potassium  acetate  in  absolute  alcohol,, 
saturated  at  the  atmospheric  temperature.  The 
mixture  is  maintained  at  incipient  ebullition  for 
15  min.  and  then  at  the  atmospheric  temperature  for 
1  hr.,  after  which  the  precipitated  potassium  per¬ 
chlorate  is  filtered  off,  washed  with  absolute  alcohol, 
dried  at  120°,  and  weighed.  The  success  of  the  method 
depends  on  the  solubility  of  the  organic  component 
of  the  perchlorate  (or  of  its  acetate  or  other  trans¬ 
formation  product)  in  alcohol.  If  this  condition  is 
not  fulfilled,  the  precipitate  is  washed  with  chloroform 
or  other  suitable  solvent. 

The  following  m.  p.  have  not  been  recorded  pre¬ 
viously  :  aniline  perchlorate,  decomp,  above  180° ; 
distyryl  ketone  perchlorate,  m.  p.  145 — 150°  (decomp.) ; 
1-phenylpyridone  perchlorate,  m.  p.  164°  after 
softening  at  158° ;  4-methoxy-2  :  6-dimethylpyr- 
oxonium  perchlorate,  m.  p.  195 — 196°  after  softening 
at  192°.  H.  Wren. 

Determination  of  perchlorate  in  Chile  salt¬ 
petre.  K.  A.  Hofmann,  F.  Hartmann,  and  U. 
Hofmann. — See  B.,  1926,  292, 

Hydrazine  sulphate  as  a  standardising  reagent 
for  iodine  solutions.  E.  Cattelain  (Ann.  Falsif., 
1926,  19,  145 — 148).- — Since  hydrazine  sulphate  is 
readily  obtained  in  the  pure  state  and  is  quantit¬ 
atively  oxidised  by  iodine  to  hydriodic  acid  and 
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nitrogen,  it  forms  a  suitable  standardising  reagent  for 
iodine  solutions.  D.  G.  Hewer. 

Electrometric  titration  of  oxidising  acids. 
L.  Malaprade  (Bull.  Soc.  chim.,  1926,  [iv],  39,  325 — 
336). — A  platinum  electrode,  coated  eleetrolytically 
with  gold,  is  suitable  for  the  titration  of  oxidising 
-acids.  The  E.M.F.  is  a  linear  function  of  the  pn 
value  of  the  acid,  but  varies  with  different  acids  owing 
to  the  effect  of  the  oxidising  agent  on  the  equilibrium 
of  the  reaction  02  ir  20"+4(+).  The  results  are 
not  reproducible  with  different  electrodes.  When 
chromic  acid  is  titrated  with  sodium  hydroxide,  the 
potential  curves  obtained  with  the  above  electrode 
show  sharp  points  of  inflexion  at  the  compositions  of 
the  salts  Na2Cr20-  and  Na2Cr04.  With  iodic  acid, 
a  single  point  of  inflexion  is  shown  at  the  composition 
NalOg,  whilst  with  periodic  acid  the  salts  H4NaI06 
and  H3Na2I06  are  shown,  but  there  is  no  indication  of 
the  salt  H2Na3I06,  showing  that  the  last-named,  whilst 
possibly  existing,  is  extensively  hydrolysed.  When 
mixtures  of  iodic  and  periodic  acids  are  titrated,  two 
points  of  inflexion  are  found,  the  first  correspond¬ 
ing  with  H4NaI06+NaI03,  and  the  second  with 
H3Na2I06+NaI03.  If  and  n2  are  the  corresponding 
volumes  of  alkali  which  have  been  added,  then  n2 — n4 
represents  the  H5I06,  and  2 n2 — nx  represents  the 
HI03.  When  sensitised  with  traces  of  an  oxidising 
acid,  the  gold-coated  platinum  electrode  will  also 
behave  as  an  oxygen  electrode  in  solutions  of  non¬ 
oxidising  acids.  In  no  case,  however,  does  such  an 
electrode  give  the  true  pu  value. 

W.  Hume-Rothery. 

Detection  of  oxygen.  A.  H.  Maude. — See  B., 
1926,  274. 

Precipitation  of  tellurium  from  alkali 
sulphide  solutions  and  its  separation  from 
heavy  metals  and  from  selenium.  A.  Brukl 
and  W.  Maxymowicz  (Z.  anal.  Chem.,  1926,  68,  14 — 
22). — Addition  of  sodium  sulphite  to  solutions  of 
tellurium  in  alkali  sulphides  results  in  complete 
precipitation  of  elementary  tellurium  after  boiling 
for  some  time.  Before  treating  solutions  containing 
tellurium  and  heavy  metals  with  hydrogen  sulphide, 
the  lead  should  be  removed  by  evaporation  with 
sulphuric  acid  and  the  bismuth  by  neutralising  with 
sodium  carbonate  and  boiling  with  a  mixture  of 
potassium  bromide  and  bromate.  Mercury  is  separ¬ 
ated  from  tellurium  by  dissolving  the  mixed  sul¬ 
phides  in  sodium  sulphide  and  hydroxide  and  boiling 
with  ammonium  chloride.  Tellurium  is  separated 
from  gold,  copper,  and  selenium  by  treating  the 
solution  of  the  sulpho-salts  with  potassium  cyanide 
and  boiling  with  sodium  sulphite.  The  precipitate 
is  collected,  dried  at  1 10°  in  an  atmosphere  of  nitrogen 
to  prevent  oxidation,  and  weighed  as  tellurium. 

A.  R.  Powell, 

Determination  of  hydrogen  cyanide  in  gaseous 
mixtures.  G.  E.  Seil. — See  B.,  1926,  271. 

Determination  of  the  strength  of  liquid  hydro¬ 
cyanic  acid  by  specific  gravity.  M.  Walker  and 
-G.  J.  Marvin. — See  B.,  1926,  271. 


Use  of  powdered  copper  in  analytical 
chemistry.  [Determination  of  nitrogen,  nitrate, 
chlorate,  and  perchlorate.]  Iv.  Kurschner  and 
Iv.  Scharrer  (Z.  anal.  Chem.,  1926,  68,  1 — 14). — 
Fuller  experimental  details  are  given  of  the  modified 
Kjeldahl  method  previously  described  for  determining 
the  nitrogen  content  of  organic  compounds  and 
nitrates,  using  copper  powder  in  the  sulphuric  acid 
treatment  (cf.  B.,  1926,  155).  Chlorates  and  per¬ 
chlorates  may  be  reduced  to  chlorides  by  mixing 
them  with  at  least  ten  times  their  weight  of  sodium 
nitrate,  fusing  the  mixture  in  a  nickel  crucible,  and 
dropping  in  5 — 10  g.  of  copper  powder  a  little  at  a 
time.  The  fused  mass  is  leached  with  water  and  the 
chloride  in  solution  determined  as  silver  chloride  in 
the  usual  way.  A.  R.  Powell. 

Colorimetric  determination  of  hydroxylamine. 
G.  W.  Pucher  and  H.  A.  Day  (J.  Artier.  Chem.  Soc., 
1926,  48,  672 — 676). — The  neutral  or  slightly  acid 
solution,  containing  0-8 — 3-5  mg.  of  hydroxylamine 
in  4  c.c.,  is  treated  with  2  drops  of  benzoyl  chloride, 
4  c.c.  of  alcohol,  and  2  c.c.  of  2%  (approx.)  sodium 
acetate  trihydrate  solution.  After  shaking  for  20 — 
30  sec.  and  keeping  for  2 — 3  min.,  2  c.c.  of  ferric 
chloride  solution  (0-5  g.  of  the  chloride  and  2  c.c. 
of  concentrated  hydrochloric  acid  in  100  c.c.)  are 
added;  the  whole  is  made  up  to  25  or  50  c.c.  and 
compared  with  a  standard  in  a  colorimeter  (cf. 
Bamberger,  A.,  1S99,  ii,  576).  Temperatures  up  to 
60°  have  no  influence  after  development  of  the  colour. 
The  presence  of  a  large  excess  of  dextrose  is  immaterial 
at  the  ordinary  temperature.  S.  K.  Tweedy. 

Determination  of  phosphorous  and  hypo- 
phosphorous  acids  and  calcium  hypophosphite 
by  oxidation  with  potassium  permanganate. 
L.  Zivy  (Bull.  Soc.  chim.,  1926,  [iv],  39,  496—500).— 
The  method  of  Gailhat  (A.,  1901,  ii,  420)  gives  satis¬ 
factory  results  provided  that,  in  effecting  the  oxidation, 
the  mixture  is  boiled  for  not  less  than  25  min. 

R.  Cuthill. 

Determination  of  arsenic  in  organic  com¬ 
pounds.  H.  Ter  Meulen  (Rec.  trav.  chim.,  1926, 
45,  364 — 367). — An  apparatus  is  described  in  which 
arsenic  is  removed  from  the  sample  in  a  stream  of 
hydrogen  as  arsenious  oxide,  this  being  subsequently 
decomposed  by  heat,  and  the  arsenic  deposited  in  a 
tube  which  may  be  detached  and  weighed.  In  order 
to  ensure  that  no  arsenic  is  lost,  a  roll  of  platinum  foil 
is  inserted  in  the  end  of  the  collecting  tube,  and  kept 
at  red  heat  during  the  analysis.  With  certain  organic 
compounds  the  tube  must  be  washed  with  petroleum, 
whilst,  in  the  presence  of  a  metal,  the  sample  is  mixed 
with  an  equal  volume  of  potassium  hydrogen  sulphate. 
The  maximum  error  was  0-2%.  J.  Grant. 

Relative  rates  of  certain  ionic  reactions. 
[Determination  of  arsenic  acid.]  A.  W.  Francis 
(J.  Amer.  Chem.  Soc.,  1926,  48,  655 — 672). — The 
relative  rates  of  oxidation  by  bromine  of  ten  inorganic 
reducing  agents  in  aqueous  solution  were  measured 
by  making  these  oxidations  compete  with  certain 
irreversible  organic  bromination  or  additive  reactions. 
The  ratios  between  the  rates  of  the  inorganic  and  the 
organic  reactions  are  practically  independent  of 
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temperature  and  concentration.  The  reactivity  of  a 
solute  reaches  a  maximum  when  the  latter  is  present 
in  a  saturated  solution ;  the  reactivity  increases  when 
the  solubility  is  decreased  (e.g.,  by  the  addition  of 
another  liquid).  Reactivity  is  thus  closely  connected 
with  thermodynamic  activity.  The  high  reactivity 
of  certain  compounds,  inexplicable  on  grounds  of 
chemical  constitution,  is  partly  explained  with  the 
aid  of  this  principle.  The  velocity  constants  for  the 
oxidation  of  the  inorganic  compounds  vary  between 
101  and  10s ;  sodium  thiosulphate  reacts  more  quickly 
with  iodine  than  does  sodium  hydrogen  sulphite. 
Arsenic  acid  may  be  determined  by  boiling  with 
excess  of  standard  titanous  chloride  solution  in  an 
atmosphere  of  carbon  dioxide  and  titrating  back 
with  ferric  alum  solution.  S.  K.  Tweedy. 

Determination  of.  small  quantities  of  potass¬ 
ium.  M.  Delaville  and  P.  Carlier  (Compt.  rend., 
1926,  182,  701: — 703). — The  method  consists  in  the 
precipitation  of  the  eobaltinitrite  and  the  determin¬ 
ation  of  the  cobalt  in  the  precipitate  by  means  of 
nitroso-p-naphthol.  Details  of  the  micro-method  are 
given.  W.  Thomas. 

Determination  of  potassium.  M.  Wikul  (Z. 
anorg.  Chem.,  1926,  151,  338 — 342). — The  potassium 
is  precipitated  from  hot  solution  in  presence  of  con¬ 
siderable  amounts  of  sodium  chloride  by  means  of 
sodium  eobaltinitrite,  in  the  preparation  of  which 
tartaric  acid  has  been  substituted  for  the  usual  acetic 
acid.  From  the  weight  of  the  precipitate,  which  is  a 
complex  adsorption  compound,  the  weight  of  potassium 
is  obtained  by  multiplying  by  the  empirical  factor 
0-1598.  R.  Ccthill. 

Determination  of  potassium  by  the  cobalti- 
nitrite  method.  L.  Le  Boucher  (Anal.  Fis. 
Qufm.,  1925,  23,  540 — 550). — In  order  to  obtain  a 
precipitate  of  constant  composition  in  the  cobalti- 
nitrite  method  for  the  determination  of  potassium, 
the  eobaltinitrite  reagent  must  be  added  drop  by  drop 
with  continual  agitation,  which  should  be  continued 
for  half  an  hour  after  precipitation.  After  keeping 
over-night,  the  precipitate  is  filtered  in  a  Gooch 
crucible,  and  washed  with  dilute  acetic  acid,  ensuring 
that  there  is  always  some  liquid  in  the  crucible. 
After  washing  finally  with  95%  ethyl  alcohol,  the 
precipitate  is  dried  in  a  current  of  dry  air  at  100 — 
110°,  and  weighed.  The  composition  of  the  precipit¬ 
ate  corresponds  with  the  formula  NaK9Co(N0.?)r„Ho0. 

G.  W.  Robinson! 

Determination  of  silver  in  lead.  B.  S.  Evans. 
See  B.,  1926,  278. 

Determination  of  small  amounts  of  silver  in 
the  presence  of  lead.  E.  Donath  (Chem.-Ztg., 
1926,  50,  222). — In  order  to  separate  a  few  mg.  of 
silver  from  a  large  amount  of  lead,  the  nitrate  solution 
of  the  metals  is  treated  with  4—5  c.c.  of  glycerol, 
ammonia  in  excess,  and  10 — 15  c.c.  of  a  concentrated 
solution  of  sodium  hydroxide.  The  mixture  is 
boiled  for  a  short  time  and  allowed  to  cool  completely, 
and  the  precipitate  of  metallic  silver  is  collected, 
washed  in  succession  with  hot  water,  dilute  acetic 
acid,  and  hot  water  again,  dried,  ignited,  and 


weighed.  The  method  is  available  also  in  the  presence 
of  copper,  which  is  retained  in  solution  by  the  glycerol. 

A.  R.  Powell. 

“  Citarin  "  as  a  quantitative  reagent.  L. 
Vanino  and  O.  Guyot  (Arch.  Pharm.,  1926,  264, 
98 — 99). — The  sodium  salt  of  anhydromethylenecitric 
acid  (“  citarin  ”),  already  used  for  preparing  colloidal 
solutions  of  metals  (Vanino,  A.,  1917,  ii,  299),  can 
also  be  used  for  the  quantitative  precipitation  of 
silver  and' gold.  The  “citarin”  liberates  formalde¬ 
hyde  in  hot  alkaline  aqueous  solution  and  the  reduction 
of  silver  nitrate  or  of  gold  chloride  to  the  free  metal 
takes  place  as  with  formaldehyde  itself. 

W.  A.  Silvester. 

Determination  of  calcium  by  conversion  of 
the  oxalate  into  carbonate.  H.  W.  Foote  and 
W.  M.  Bradley  (J.  Amer.  Chem.  Soc.,  1926,  48, 
676 — 678). — Calcium  oxalate  is  rapidly  and  quantit¬ 
atively  converted  into  the  carbonate  by  heating  in  a 
current  of  dry  carbon  dioxide  at  675 — 800°.  This 
treatment  enables  calcium  oxalate  precipitates  to  bo 
filtered  in  Gooch  crucibles.  S.  K.  Tweedy. 

Precipitation  of  magnesium  with  aluminium 
hydroxide.  A.  Lassieur  (Ann.  Chim.  analyt., 
1926,  [ii],  8,  97 — 9S). — See  this  vol.,  376. 

Compounds  of  diphenylthiocarbazone  with 
metals  and  their  use  in  analysis.  H.  Fischer 
(Wiss.  Veroff.  Siemens-Konz.,  1925,  4,  158 — 170). — 
Diphenylthiocarbazone  (Fischer,  A.,  1878,  302;  1882, 
1091)  forms  highly- coloured  compounds  with  zinc, 
cadmium,  copper,  nickel,  cobalt,  manganese,  lead, 
mercury,  and  silver,  which  are  obtained  as  red,  brown, 
or  purple  precipitates  when  its  solution  in  alkali  is 
added  to  a  solution  of  a  salt  of  the  respective  metal 
made  alkaline  with  ammonia.  No  such  compound  is 
obtained  with  salts  of  iron,  aluminium,  chromium, 
or  tin.  With  the  exception  of  the  mercurous  and 
silver  compounds,  they  are  all  soluble  in  chloroform 
and  carbon  disulphide.  Sensitive  and  characteristic 
reactions  for  zinc  and  copper  are  based  on  the  colours 
imparted  by  solutions  of  their  salts  to  the  green  solution 
of  diphenylthiocarbazone  in  carbon  disulphide  when 
the  two  are  shaken  together.  Manganese  and  lead 
give  a  reaction  similar  to  that  of  zinc,  but  are  differ¬ 
entiated  by  adding  a  cobalt  salt,  which  changes  the 
colour,  but  not  with  zinc.  Copper,  morcury,  silver, 
tin,  and  bismuth  interfere  with  the  zinc  reaction  and 
must  be  removed.  The  reaction  for  copper  is 
unaffected  by  ammonia  or  tartrates,  But  is  prevented 
by  an  excess  of  potassium  cyanide.  Somewhat  less 
characteristic  reactions  are  described  for  mercury,  lead, 
cadmium,  and  cobalt.  Zinc  may  be  accurately 
determined  gravimetrically  by  precipitating  a  cold 
solution  containing  25%  of  acetic  acid  with  a  3% 
solution  of  diphenylthiocarbazone  in  10%  ammonia, 
filtering,  and  finally  weighing  after  ignition  as  zinc 
oxide.  The  method  allows  of  an  exact  separation  of 
zinc  from  manganese,  precipitation  being  conducted 
as  before  in  a  solution  containing  not  more  than 
0-05  g.  of  zinc  per  100  c.c.  G.  M.  Bennett. 

Determination  of  cadmium  in  copper.  C. 
Blazey  (Chem.  Eng.  Min.  Rev.,  1925,  17,  5C2 — 
503). — When  copper  is  heated  in  hydrogen  for  several 
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hours,  all  the  cadmium  is  volatilised ;  the  condensed 
material  is  analysed.  Chemical  Abstracts. 

Determination  of  copper,  arsenic,  and  mer¬ 
cury.  R.  Rosendahl. — See  B.,  1926,  243. 

Determination  of  mercury  as  metal  in  its 
organic  and  inorganic  compounds.  H.  Ter 
Meulen  (Rec.  trav.  chim.,  1926, 45,  368 — 370 ;  cf.  this 
vol.,  490). — An  apparatus  and  procedure  are  described 
similar  to  that  used  in  the  determination  of  arsenic. 
The  sample  is  mixed  with  sodium  sulphide  and  heated, 
the  mercury  being  removed  as  mercuric  sulphide  in  a 
current  of  hydrogen.  It  is  subsequently  reduced  by 
heat,  and  the  mercury  deposited  in  a  cooled,  weighed 
U-tube.  The  sodium  sulphide  is  omitted  when 
sulphides  or  chlorides  of  mercury  are  being  analysed. 
A  maximum  deviation  of  0-3%  from  the  theoretical 
mercury  content  is  recorded.  J.  Grant. 

Determination  of  cerium  in  special  steels. 
K.  Swoboda  and  R.  Horny. — See  B.,  1926,  242. 

Rational  analysis  of  clay.  II.  J.  S.  McDowell. 
—See  B.,  1926,  240. 

Use  of  pyrophosphates  in  micro-analysis. 
[Determination  of  manganese,  zinc,  and  cobalt.] 
R.  Strebinger  and  J.  Pollak  (Mikrochem.,  1926,  4, 
15 — 18). — For  the  precipitation  of  manganese  as  the 
double  ammonium  phosphate  in  micro-analysis, 
1 — 2  c.c.  of  the  solution  are  neutralised  with  ammonia, 
and  the  solution  is  heated  at  80°  on  a  water-bath, 
treated  with  2  c.c.  of  a  5%  solution  of  diammonium 
hydrogen  phosphate,  stirred  for  10  min.  with  a  current 
of  air  to  render  the  precipitate  coarsely  crystalline, 
cooled  in  water,  and  filtered  through  a  Neubauer 
crucible.  The  precipitate  is  washed  with  a  1% 
ammonium  nitrate  solution  and  alcohol  alternately, 
dried,  and  ignited  to  manganese  pyrophosphate  in  an 
electric  muffle.  Zinc  is  determined  in  a  similar  way, 
except  that  the  original  solution  is  ammoniacal  before 
adding  the  reagent  and  is  subsequently  made  neutral 
to  litmus  with  0-022V-hydrochloric  acid.  To  obtain 
a  pink,  crystalline  deposit  of  cobalt  ammonium 
phosphate  on  a  micro-scale,  the  hot  neutral  solution 
is  treated  drop  by  drop  with  an  equal  volume  of  a  hot 
5%  solution  of  diammonium  hydrogen  phosphate 
while  a  stream  of  air  is  being  passed  through  the 
liquid.  The  precipitate  is  subsequently  washed 
alternately  with  a  1%  ammonium  nitrate  solution 
and  50%  alcohol.  A.  R.  Powell. 

Action  of  aliphatic  and  cyclic  bases  on  salts 
of  the  metals.  E.  J.  Fischer  (Wiss.  Veroff. 
Siemens-Konz.,  1925,  4,  171 — 187). — Qualitative 

observations  are  recorded  of  the  precipitates  produced 
in  solutions  of  the  heavy  metals  by  thirty-six  different 
bases,  including  many  primary,  secondary,  and 
tertiary  aliphatic  amines,  quaternary  ammonium 
bases,  a  sulphonium  base,  and  a  variety  of  hetero¬ 
cyclic  nitrogen  bases  such  as  pyridines,  piperazine, 
nicotine,  glyoxaline,  benziminazole,  dimethylpyrazole, 
antipyrine,  and  urazole.  Glyoxaline  is  recommended 
as  a  delicate  reagent  for  cobalt,  with  which  it  yields 
a  violet-blue  precipitate.  Possible  applications  of 
the  results  to  the  separation  of  various  metals  are 
discussed.  G.  M.  Bennett. 


Volumetric  determination  of  chromium  and 
manganese  by  titration  with  permanganate 
in  acetic  acid  solution.  I.  Chromium.  B. 
Reinitzer  and  P.  Conrath  (Z.  anal.  Chem.,  1926,  68, 
81 — 114). — In  boiling  solutions  containing  much 
sodium  acetate  and  a  little  free  acetic  acid  chromium 
salts  are  quantitatively  oxidised  to  chromic  acid  by 
permanganate  according  to  the  equation  : 

Cr203+  Mn207 = 2Cr  03+ 2Mn02. 

In  order  to  get  a  good  end-point,  a  barium  salt  must 
be  added  to  the  solution  to  precipitate  the  chromic 
acid  as  fast  as  it  is  formed.  Chlorides  do  not  interfere 
unless  much  iron  is  also  present,  but  iron  alone  up  to 
twenty  times  the  weight  of  chromium  does  not  affect 
the  results.  Manganese  is  quantitatively  converted 
into  dioxide  in  the  process,  so  that,  if  present,  it  will 
be  determined  together  with  the  chromium,  but  can 
be  allowed  for,  if  small,  by  determining  it  colori- 
metrically  in  the  usual  way.  To  determine  chromium 
in  ferro-alloys  and  steel  containing  more  than  5%  of 
Cr  and  only  0 — 0-3%  of  Mn,  the  metal  is  dissolved 
in  the  minimum  quantity  of  dilute  sulphuric  acid,  the 
iron  oxidised  with  nitric  acid,  and  the  solution 
neutralised  with  sodium  carbonate.  An  aliquot  part 
is  then  treated  with  7  g.  of  sodium  acetate,  diluted  to 
100 — 200  c.c.,  heated  to  boiling,  treated  with  an  excess 
of  barium  chloride,  and  titrated  directly  with  0-1A7- 
permanganate,  as  in  the  Volhard  method  for  manganese. 
If  the  steel  contains  less  than  5%  of  Cr,  it  is  dissolved 
in  hydrochloric  acid  and  the  solution  neutralised 
(without  oxidising  the  iron)  with  sodium  carbonate 
and  agitated  with  finely-divided  barium  carbonate 
for  15  min.  by  passing  a  rapid  current  of  air  through 
the  liquid.  Chromium  is  completely  precipitated  as 
hydroxide,  whilst  the  manganese  and  most  of  the  iron 
remain  in  solution.  The  precipitate  is  dissolved  in 
hydrochloric  acid,  the  remaining  iron  oxidised,  and 
the  analysis  finished  as  described  above. 

A.  R.  Powell. 

Determination  of  vanadium  in  ferrovanadium. 
K.  Someya.— See  B.,  1926,  278. 

Separation  of  tantalum  and  niobium.  G.  W. 
Sears. — See  B.,  1926,  282. 

Benzoylmethylgly oxime  as  a  precipitant  of 
palladous  salts.  J.  Hanus,  A,  Jilek,  and  J. 
Lukas  (Chem.  Listy,  1926,  20,  68 — 72,  133 — 137). — 
See  this  vol.,  141. 

Micro-burner.  R.  Strebinger  (Mikrochem., 
1926,  4,  14). — The  jet  of  the  burner  consists  of  two 
concentric  tubes,  the  inner  tube  having  a  relatively 
thick  wall,  so  that  the  orifice  is  small.  By  means  of  a 
cock,  the  gas  stream  can  be  directed  through  the 
central  jet  or  through  the  annular  space  between  the 
two  tubes  to  give  a  small,  circular  flame.  A  second 
stopcock  serves  to  regulate  the  volume  of  gas  supplied 
to  the  burner.  A.  R.  Powell. 

Simple  gas  generator.  J.  Campardou  (Bull. 
Soc.  chim.,  1926,  [iv],  39,  337 — 340). — A  description 
of  a  simple  generator  working  on  the  displacement 
system  and  suitable  for  the  production  of  hydrogen, 
hydrogen  sulphide,  carbon  dioxide,  etc. 

W.  Hume-Rothery. 
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Sorption  balance.  J.  W.  McBain  and  A.  M. 
Bakr  (J.  Amer.  Chem.  Soc.,  1926,  48,  690 — 695). — 
The  balance  consists  of  a  delicate  silica  spring  sup¬ 
porting  a  receptacle  containing  the  adsorbent  and 
enclosed  in  an  evacuated  sealed  tube,  which  contains 
a  bulb  of  the  liquid  being  studied  and  a  piece  of  iron. 
The  tube  is  surrounded  by  an  electric  furnace.  The 
bulb  is  broken  by  the  application  of  a  magnet  to  the 
iron.  The  balance  is  calibrated  for  a  series  of  temper¬ 
atures  by  observing  microscopically  the  extensions 
produced  by  known  weights  (up  to  0-6  g.)  in  the 
receptacle.  The  error  in  the  determination  of  the 
ratio  of  the  weight  of  sorbed  substance  to  that  of  the 
sorbent  is  between  0-15  and  0-75%.  Possible  applic¬ 
ations  of  the  balance  are  mentioned  (cf.  Nature,  1925, 
116,  14).  S.  K.  Tweedy. 

Distillation  of  mercury  containing  gold.  A. 
Miethe  and  H.  Stammreich  (Ber.,  1926,  59,  [2?], 
359 — 362). — A  reply  to  Riesenfeld  and  Haase  (this 
vol.,  264).  Wetzel’s  apparatus  as  used  by  Riesenfeld 
and  Haase  affords  only  a  limited  protection  against 
“  pseudodistillation  ”  of  gold  with  the  mercury. 
The  second  form  of  apparatus  appears  more  satis¬ 
factory,  but  it  is  pointed  out  that  the  weight  of  gold 
found  in  the  distillate  lies  within  the  experimental 
error  of  the  balance  used  and  that  proof  is  not  adduced 
that  the  residue  actually  consists  of  gold.  In  any 
case,  the  results  have  no  bearing  on  the  observations 
of  Miethe  and  Stammreich,  who  used  go  Id -free  mercury 
in  their  experiments.  H.  Wren. 

Photometric  and  spectrophotometric  studies. 
V.  Tube  photometer  for  ultra-violet  spectro¬ 
photometry.  K.  Schatjm  and  H.  M.  Kellner 
(Z.  wiss.  Phot.,  1926,  24,  85 — 90). — A  tube  photo¬ 
meter  with  quartz  optical  parts  for  use  in  conjunction 
with  a  large  Steinheil  quartz  spectrograph  is  described 
in  detail,  and  the  method  of  use  is  discussed.  Inten¬ 
sity  in  the  comparison  beam  is  varied  by  means  of 
diaphragms.  The  light  source  is  a  high-frequency 
aluminium  spark  under  water,  arranged  to  illuminate 
both  tubes  of  the  photometer  equally.  Data  are 
given  of  measurements  made  of  the  absorption  spectra 
of  potassium  nitrate  and  sucrose.  The  measurements 
on  the  former  agree  with  those  of  Glatzel  (Physikal.  Z., 
1899,  1,  173).  W.  Clark. 


Ultra-violet  filter.  C.  Winther  and  E.  H. 
Mynster  (Z.  wiss.  Phot.,  1926,  24,  90 — 96). — A 
simple  ultra-violet  filter  is  described,  and  full  trans¬ 
mission  data  of  its  components  are  given.  The  filter 
is  suitable  for  demonstration  purposes  and  for  the 
study  of  luminescence,  and  consists  of  1  cm.  of  a 
2-6%  solution  of  copper  sulphate  with  six  times  the 
quantity  of  ammonia  necessary  to  redissolve  the 
precipitate,  combined  with  1  cm.  of  0-045%  diamond - 
fuchsine  in  water.  The  maximum  transmissivity  is 
at  375  pp.,  and  the  range  extends  from  about  405  to 
320  pp.  In  another  filter,  the  dye  is  replaced  by  a 
0-1215%  solution  of  potassium  chromate,  the  maximum 
transmission  in  this  case  being  at  313  pp.  With 
increasing  excess  of  ammonia,  copper  sulphate  solution 
becomes  more  transparent,  especially  in  the  ultra¬ 
violet  ;  the  maximum  transparency  is  attained  when 
the  ammonia  present  is  four  times  the  quantity 
necessary  to  redissolve  the  precipitated  copper 
hydroxide,  and  then  extends  from  about  450  to 
300  pp.  This  solution  is  suitable  for  a  standard  light 
source  for  photographic  sensitometry.  W.  Clark. 

Production  of  copper  mirrors  on  glass.  K. 

Bamberger  and  R.  Schweizer. — See  B.,  1926, 
241. 

New  notation.  R.  Saxon  (Chem.  News,  1926, 
132,  197 — 203). — An  attempt  to  augment  the  inform¬ 
ation  conveyed  by  ordinary  chemical  symbols  by 
means  of  signs  used  in  conjunction  therewith. 

A.  A.  Eldridge. 

Use  of  subscript  and  superscript  exponents 
in  chemistry.  E.  Q.  Adams  (J.  Amer.  Chem.  Soc., 
1926,  48,  708 — 709). — It  is  proposed  to  use  a  super¬ 
script  exponent  in  chemistry  to  denote  the  repetition 
of  a  symbol  (e.g.,  H20  for  HHO),  and  a  subscript 
exponent  to  designate  the  separate  members  of  a  series 
of  related  substances  (e.g.,  Li6  and  Li7  to  represent 
the  two  isotopes  of  lithium).  This  is  in  accordance 
with  usual  algebraic  practice.  S,  K.  Tweedy. 

Anticipation  of  modern  physico-chemical 
views.  E.  0.  von  Lippmann  (Z.  physikal.  Chem., 
1926,  119,  275 — 276). — An  appreciation  of  the  views 
expressed  in  R.  Grassmann’s  “  Das  Weltleben  oder 
die  Metaphysik  ”  (Stettin,  1881).  L.  P.  Gilbert. 


Mineralogical  Chemistry. 


Ozone  in  the  earth's  atmosphere  and  its 
relation  to  other  geophysicaL  conditions. 
G.  M.  B.  Dobson  and  D.  N.  Harrison  (Proc.  Roy. 
Soc.,  1926,  A,  110,  660 — 693;  cf.  this  vol.,  140). — - 
Details  are  given  of  the  apparatus  and  method  for 
determining  the  ozone  content  of  the  atmosphere  by 
measuring  the  absorption  coefficient  in  the  region  of 
the  ultra-violet  absorption  band  of  ozone  (3000 — 
3300  A.).  In  a  long  method,  the  actual  atmospheric 
absorption  coefficients  for  a  number  of  wave-lengths 
are  determined  by  making  observations  at  various 
altitudes  of  the  sun.  This  "'requires  a  number  of 
photographs  and  is  impracticable  for  routine  observ¬ 
ations  in  a  cloudy  climate.  In  a  short  method,  the 


intensities  of  two  wave-lengths  near  the  edge  of  the 
absorption  band  are  measured  on  a  single  photograph, 
and  it  is  assumed  that  the  ratio  of  the  intensities  of 
these  wave-lengths  as  emitted  by  the  sun  remains 
constant.  In  order  to  avoid  fogging  of  the  plates  by 
scattered  light,  it  is  necessary  to  cut  out  light  of  wave¬ 
lengths  not  used,  and  this  is  effectively  done  by  a 
tube  containing  gaseous  chlorine  and  bromine.  The 
chief  source  of  error  in  the  determinations  is  change  in 
the  atmosphere;  any  error  duo  to  absorption  of  the 
wave-lengths  used  by  gases  other  than  ozone  is  small. 
It  is  estimated  that  the  probable  error  of  a  single 
determination  is  not  more  than  the  amount  that 
would  form  a  layer  on  the  earth’s  surface  0-005  cm. 
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thick  at  N.T.P.,  excluding  systematic  errors.  Data 
are  given  for  each  day  in  1925  when  observation  was 
possible.  There  is  a  close  relation  between  the 
amount  of  ozone  and  the  barometric  pressure  at  the 
earth’s  surface,  although  it  is  probable  that  the  ozone 
is  situated  above  the  troposphere.  The  amount  of 
ozone  is  greatest  when  the  pressure  is  lowest  and 
vice  versa,  but  the  ozone  variations  appear  to  lag  a  few 
days  behind  those  of  pressure.  The  ozone  content  is 
greatest  in  the  spring  and  least  in  the  late  autumn,  and 
it  is  known  that  the  ultra-violet  light  reaching  the 
earth  is  a  minimum  in  April  and  a  maximum  in 
December.  High  sun-spot  numbers  are  associated  with 
low  ozone  values.  It  is  probable  that  ozone  is  formed 
at  heights  above  40  km.  by  ultra-violet  light  from  the 
sun  or  by  eloctric  discharges  in  the  aurora,  but  the 
correlation  with  surface  pressure  indicates  that  it  must 
afterwards  sink  to  much  lower  levels.  A.  G'eake. 

Atmospheric  ozone  and  terrestrial  mag¬ 
netism.  C.  Chree  (Proc.  Roy.  Soo.,  1926,  A,  110, 
693 — 699). — The  ozone  content  of  the  atmosphere,  as 
determined  by  Dobson  and  Harrison  (see  preceding 
abstract),  is  related  to  the  magnetic  character  figure, 
the  ozone  content  being  greater  the  greater  the 
magnetic  disturbance.  A.  Geake. 

Condensation  of  water  from  the  air  on 
hygroscopic  crystals.  J.  S.  Owens  (Proc.  Roy. 
Soc.,  1926,  A,  110,  738—752). — Deliquescence  of 
small  crystals  of  pure  or  mixed  salts  commences 
under  definite  conditions  of  temperature  and  humidity, 
depending  on  the  vapour  pressure  of  the  saturated 
solution  at  the  temperature  concerned.  By  observ¬ 
ations  with  a  microscope  of  crystals  derived  from 
atmospheric  dust,  the  conditions  when  deliquescence 
commences  may  be  determined,  and  some  information 
is  thus  obtained  as  to  the  nature  of  the  salt,  when  the 
amount  is  too  small  for  micro-chemical  or  crystallo¬ 
graphic  examination.  Natural  variations  of  humidity 
and  temperature  were  usually  relied  on,  but  the  crystals 
may  also  be  enclosed  in  a  small,  air-tight  cell  over  the 
saturated  solution  of  a  pure  salt.  Crystals  obtained 
from  atmospheric  dust  are  usually  impure,  and  this 
greatly  increases  the  difficulty  of  interpreting  the 
results ;  the  conditions  under  which  a  haze  of  solid 
particles  would  be  converted  into  a  fog  of  liquid 
drops  may,  however,  be  determined.  A.  Geake. 

Nomenclature  of  the  banded  constituents  of 
coal.  C.  A.  Seyler  (Nature,  1926,  117,  486). — 
A  comparison  of  the  nomenclature  due  respectively 
to  Stopes  and  Thicssen.  A.  A.  Eldridge. 

Volcanic  rocks  of  Christmas  Island  (Indian 
Ocean).  W.  C.  Smith  [with  E.  D.  Mountain] 
(Quart.  J.  Geol.  Soc.,  1926,  82,  44— 66).— Petro- 
graphical  descriptions  and  seven  detailed  analyses 
are  given  of  basaltic  rocks.  Plotting  molecular 
percentages  of  the  bases  against  those  of  silica,  there 
is  with  increasing  silica  a  decrease  in  magnesia,  lime, 
and  ferrous  oxide,  and  an  increase  in  alumina,  soda, 
potash,  and  titania.  L,  J,  Spencer. 

Chlorite  as  a  polycomponent  system.  A.  N. 
Winchell  (Amer.  J.  Sci.,  1926,  [v],  11,  283—300).— 
Tschermak’s  end-members  HpJggSijOg  (antigorite) 


and  H4Mg2Al2Si09  (amesite)  are  accepted  with  the 
addition  of  the  corresponding  iron  compounds, 
H4Fen3Si209  (ferro-antigorite)  and  H4Fem2Al2Si09 
(daphnite),  and  in  some  cases  small  amounts  of 
H4Fen2Fem2Si09  (cronstedtite),  H4Mg2Fem2Si09 
(magnesio-cronstedtite),  and  H4Mg2Cr2Si09  (kammer- 
erite).  Published  analyses  are  plotted  on  a  square 
with  the  first  four  of  these  compounds  at  the 
corners,  and  also  for  six  components  on  a  triangular 
prism.  The  optical  data  plotted  on  the  same  square 
show  a  relation  with  the  chemical  composition.  It  is 
suggested  that  there  may  be  a  change  in  the  state  of 
oxidation  of  the  iron  in  ferriferous  chlorites  without 
destroying  the  crystalline  structure. 

L.  J.  Spencer. 

Pickeringite  from  Portland,  Connecticut.''- 
J.  F.  Schairer  and  C.  C.  Lawson  (Amer.  J.  Sci., 
1926,  [v],  11,  301 — 304). — Pickeringite  as  masses  of 
minute  white  needles  is  now  forming  near  the  contact 
of  pegmatite  and  schist  in  the  Strickland  quarry. 
The  needles  show  an  extinction-angle  of  28°,  very  low 
birefringence,  and  refractive  indices  slightly  above 
and  below  1-485.  Analysis  gave  S03  36-86,  A1203 
11-64,  Fe203  0-24,  MgO  4-16,  MnO  1-02,  CuO  0-17, 
NiO  trace,  H20  46-10,  insol.  0-24,  total  100-43, 
agreeing  with  the  formula  MgS04,Al2(S04)3,22H20. 
Published  analyses  of  pickeringite  plotted  on  a  graph 
also  indicate  22H20,  rather  than  24H20. 

L.  J.  Spencer. 

Genesis  of  sulphide  ores.  H.  Freeman  (Eng. 
Min.  J.-Press,  1925,  120,  973 — 975). — The  reactions 
of  alkali  sulphides  with  alkaline-earth  and  heavy 
metal  sulphides  explain  the  mode  of  formation  of 
primary  sulphide  ore  deposits  and  associated  non- 
metallic  minerals.  The  following  m.  p.  were  deter¬ 
mined  :  lead  sulphide,  1130° ;  ferrous  sulphide,  1000° ; 
zinc  sulphide,  1650°;  cuprous  sulphide,  1100°;  the 
compounds  PbS,Na2S,  650°;  FeS,Na2S,  660°; 
ZnS,Na2S,  620°;  Cu2S,Na2S,  560°.  Alkaline-earth 
sulphates  and  carbonates  originate  from  the  sulphides. 
Colloidal  silica  is  obtained  from  the  compound 
Na2S,Si02  by  oxidation  of  the  sodium  sulphide. 

Chemical  Abstracts. 

Alkali  sulphides  as  collectors  of  metals. 

J.  E.  Spurr  (Eng.  Min.  J.-Press,  1925,  120,  975 — 
977). — Water  is  not  believed  to  have  been  the  universal 
solvent  of  ore  magmas ;  fluorine  and  boron  were  not 
the  principal  carriers.  Formation  of  double  sulphides 
of  heavy  metals  with  alkali  metals,  followed  by 
hydrolysis  and  deposition  of  the  heavy  metal 
sulphides,  is  considered  to  be  a  possible  explanation 
of  the  origin  of  sulphide  ore  deposits. 

Chemical  Abstracts. 

Atomic  weight  of  uranium  lead  and  the  age 
of  an  ancient  uraninite.  T.  W.  Richards  and 
L.  P.  Hall. — -See  this  vol.,  449. 

Rock-lead,  ore-lead,  and  the  age  of  the  earth. 
A.  Holmes. — See  this  vol.,  449. 

Radioactive  manganiferous  nodules  from 
Tanokami,  Japan.  S.  Iimori  (Bull.  Chem.  Soc. 
Japan,  1926,  1,  43 — 47). — See  this  vol.,  380. 


495 


ORGASTIC  CHEMISTRY. 


Organic  Chemistry. 


pp-Dimethylpentane  and  y-methylhexane . 
H.  de  Graeee  (Bull.  Soc.  chim.  Belg.,  1926,  34, 
427 — 433). — pp-Dimethyl-AT-pentinene,  b.  p.  82-9 — 
83°/760  mm.,  df  0-7224,  nff1  1-4071,  is  hydrogenated 
in  the  presence  of  platinum-black  to  pp-dimethyl- 
pentane,  b.  p.  79-3°/760  mm.,  m.  p.  —137°,  df  0-6780, 
rif,’  1-3820,  which  closely  resembles  pS-dimethyl- 
pentane.  y-Methylhexane,  obtained  by  dehydration 
of  methylcthylpropylcarbinol  by  Wuyts’  method 
and  hydrogenation  of  the  heptene  fraction,  b.  p. 
95-5—96°,  df  0-7133,  has  b.  p.  91-8°/760  mm.,  df 
0-6909,  rif,'*  1-3884,  critical  solution  temperature  in 
aniline,  70-5°.  R.  Brightjian. 

Electronic  interpretation  of  the  ethylenic 
linking.  H.  Gilman  and  J.  M.  Peterson  (J. 
Amer.  Chem.  Soc.,  1926,  48,  423—429;  cf.  A.,  1923, 
i,  285). — A  quantitative  study  has  been  made  of 
the  reaction  between  ethereal  magnesium  ethyl 
bromide  and  eighteen  ethylenic  compounds,  as  well 
as  of  that  between  aa-diphenylethylene  and  Grignard 
reagents  containing  magnesium  attached  to  oxygen, 
sulphur,  and  nitrogen,  and  between  diphenylcthylenc 
and  zinc  ethyl  iodide.  In  no  case  was  appreciable 
reaction  observed  which  could  be  ascribed  to  addition 
of  the  Grignard  reagent  to  the  ethylenic  linking. 
It  is  concluded  that,  under  the  conditions  of  experi¬ 
ment,  active  or  polar  forms  of  the  ethylenic  linking 
are  absent  or  present  only  in  very  small  concentration, 
or,  if  present,  they  are  not  sufficiently  active  to  react 
additively  with  Grignard  reagents.  The  electronic 
structure  of  the  ethylenic  linking  is  discussed,  and  a 
comprehensive  bibliography  appended. 

F.  G.  Willson. 

Polymerisation  and  hydrogenation  of  ethylene 
by  means  of  excited  mercury  atoms.  A.  R. 
Olson  and  C.  H.  Meyers. — See  this  vol.,  364. 

Synthesis  of  A^-pentadiene.  M.  Borns  (Compt. 
-rend.,  1926,  182,  788 — 790). — When  y-hydroxy-Aa- 
pentene  is  treated  with  phosphorus  tribromide, 
<x-bromo-&.P-penlene,  b.  p.  123 — 124°,  da  1-2545, 
nf,  1-4731,  is  formed  instead  of  the  y-bromo-isomeride. 
The  a-bromo-compound  on  bromination  forms  apy-tri- 
bromopentane,  and  this,  when  treated  with  solid 
potassium  hydroxide,  gives  fiy-dibromo-Aa-penlene, 
b.  p.  173°  (partial  decomp.),  75 — 76°/12  mm.,  d 12 
1-7442,  nf  1-5316,  which  with  zinc  dust  and  alcohol 
yields  A °P-pentadiene,  b.  p.  44 — 45°,  dx  0-6890,  nf 
1-4149.  With  bromine,  A“0-penta  diene  forms 
o <.$$y-tetrabromopcntane>  b.  p.  120°/3  mm.,  da  2-2839, 
1-5916.  B.  W.  Anderson. 

Identification  of  monosubstituted  acetylenes. 
^Derivatives  of  mercury  diethinyl.  J.  R.  Johnson 
and  W.  L.  McEwen  (J.  Amer.  Chem.  Soc.,  1926, 
•48,  469 — 476). — Monosubstituted  acetylene  deriv¬ 
atives  can  be  identified  by  their  characteristic  mercury 
derivatives,  (CR:C-)2Hg,  which  are  precipitated  in 
■crystalline  form  when  alcoholic  solutions  of  the 
hydrocarbons  are  added  to  aqueous  alkaline  mercuric 
iodide  or  cyanide.  Mercury  dipropincnyl  has  m.  p. 
203 — 204°  (cf.  Kutscheroff,  A.,  1883,  172).  Mercury 


di-w-butinenyl,  m.  p.  162 — 163°,  mercury  di-yy'-di- 
methylpentinenyl,  m.  p.  91 — 92°,  and  mercury  di-n- 
heptinenyl,  m.  p.  61°,  are  described.  Treatment  of 
magnesium  M-heptyl  bromide  with  py-dibromo-A"- 
propene  affords  $-bromo-Aa-decene,  b.  p.  76 — 77°/ 
3  mm.,  115— 116°/22  mm.,  df  1-0844,  nf  1-46290, 
which,  on  treatment  with  sodamide,  affords  the 
corresponding  decinene  (cf.  Picon,  A.,  1919,  i,  429) 
{mercury  derivative,  m.  p.  83—84°).  Mercury 
diphenylacetylenyl  has  m.  p.  124-5—125°  (cf.  Nef, 
A.,  1900,  i,  20).  Phenylpropiolanilide,  m.  p.  126 — 
127°  (cf.  Stockhausen  and  Gattermann,  A.,  1892, 
i,  163),  is  obtained  by  condensing  magnesium  ethyl 
bromide  with  phenylacetylcne  and  treating  the 
reaction  product  with  phenylcarbimide.  Mercury 
di-y -phenyl- A  -propinenyl  (cf.  Lespieau,  A.,  1921, 
i,  656)  has  m.  p.  106-5 — 107-5°.  Condensation  of 
magnesium  benzyl  chloride  with  Py-dibromo-Aa- 
propene  affords  $-bromo-$-phenyl-Aa-butene,  b.  p. 
117— 118°/21  mm.,  77— 78°/5  mm.,  df  1-2901, 
nf  1-5450,  which,  when  treated  with  a  suspension  of 
sodamide  in  liquid  paraffin,  yields  8-phenyl-A“- 
butinene  (cf.  Andre,  A.,  1913,  i,  1065)  {mercury 
derivative,  m.  p.  S3-5 — 84-5°).  Mercury  di-p-tolyl- 
acelylenyl,  m.  p.  199 — 202°,  mercury  di-j)-anisyl- 
acetylenyl,  m.  p.  207 — 209°  (after  darkening  if  heated 
slowly),  mercury  dicyclohexylacetylenyl,  m.  p.  104°, 
and  mercury  di-y-phenoxy-Aa-propinenyl,  m.  p.  120-5— 
121°,  are  described.  F.  G.  Willson. 

Producing  cbloro-derivatives  of  methane.  S. 
Ivarpen  and  Bros. — See  B.,  1926,  253. 

Mechanism  of  the  action  of  bromine  on 
the  stereoisomeric  s-dichloroethylenes.  I. 
(Mlle.)  D.  Verhoogen  (Bull.  Soc.  chim.  Belg., 
1926,  34,  434 — 456;  cf.  ibid.,  33,  249). — The  results 
obtained  by  Chavanne  (A.,  1914,  i,  1045)  are  con¬ 
firmed,  but  the  ratio  of  the  reaction  velocities  of 
the  two  stereoisomeric  forms  of  s-dichloroethylene 
and  bromine  is  shown  to  depend  directly  on  the 
oxygen  present.  Oxygen  markedly  retards  the 
addition  of  bromine;  in  pure  nitrogen  the  reaction 
constants  for  the  cis-  and  Irans-iormn  are  approxi¬ 
mately  the  same,  and  for  the  cis-isomeride  about 
twice  as  great  as  in  “  crude  ”  nitrogen  from 
liquefied  air;  the  reaction  velocity  in  the  latter  case 
is  twenty-five  to  thirty  times  as  great  as  in  air. 
In  an  atmosphere  of  carbon  dioxide,  the  addition 
of  bromine  is  about  five  times  as  rapid  as  in  pure 
nitrogen,  whilst  in  oxygen  the  reaction  velocity  is 
only  one-fifth  of  that  in  air  and  the  reaction  constant 
for  the  trans-  is  double  that  for  the  cis-form.  ,s-Di- 
chlorodibromoethane  is  without  influence  on  the 
reaction  constant,  and  the  nature  of  the  influence 
exerted  by  hydrogen  bromide  has  not  been  deter¬ 
mined.  Addition  of  substances  of  the  “  antioxygen  ” 
class,  such  as  iodine  and  quinol,  or  the  dichloro- 
aldehyde  resulting  from  the  oxidation  of  s-dichloro¬ 
ethylene  has  no  retarding  influence  on  the  addition 
of  bromine  either  in  air  or  in  nitrogen.  It  is  sug¬ 
gested  that  the  formation  of  s-dichlorodibrcmo- 
ethane  takes  place  in  two  stages,  the  first  involving 


496 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


the  formation  of  an  unstable  molecular  complex, 
and  the  second  its  rearrangement  into  the  stable 
saturated  compound.  In  this  complex,  the  two 
ethylenic  carbon  atoms  would  be  relatively  mobile 
and  in  rearrangement  would  tend  to  yield  the  cis- 
rather  than  the  irans-isomeride.  The  observations 
indicate  that  only  a  small  number  of  the  complex 
molecules  undergo  rearrangement  to  the  stable 
ethane  derivative,  the  majority  dissociating  into  the 
halogen  again,  and  it  is  concluded  that  the  isomeris¬ 
ation  of  the  <ra?!5-form  is  four  times  as  rapid  as  that 
of  the  ci's-form.  The  retarding  influence  of  oxygen 
is  attributed  to  a  decrease  in  the  number  of  active 
ethylene  molecules  produced  by  the  formation  of 
an  unstable  primary  peroxide,  which  in  an  atmosphere 
of  nitrogen  or  carbon  dioxide  tends  to  be  destroyed 
by  dissociation  (cf.  Bruner  and  Kozak,  Bull.  Acad. 
Sci.  Cracovie,  1925,  211 ;  1920,  103). 

R.  Brightjian. 

Stereoisomerides  of  chloroiodoethylene. 
H.  van  de  Walle  and  A.  Henne  (Bull.  Soc.  chim. 
Belg.,  1925,  34,  399—410;  cf.  A.,  1921,  i,  491).— 
Chloroiodoethylene  prepared  from  acetylene  and 
iodine  monochloride  (Plimpton,  J.C.S.,  1881,  41, 
392)  is  a  mixture  of  two  stereoisomerides  which  are 
separated  by  fractional  distillation  of  their  mixture 
with  ?i- propyl  alcohol.  Two  azeotropic  mixtures 
arc  obtained  from  which  the  chloroiodoethylenes  are 
recovered  by  dilution  :  cis,  b.  p.  116 — 117°,  m.  p. 
-36-4°,  d°  2-2399,  dj5  2-2080,  nD  1-58288,  dielectric 
constant,  e,  2-72,  forming  an  azeotropic  mixture, 
b.  p.  93-6 — 94-0°,  containing  44-4%  of  w-propyl 
alcohol;  trans,  b.  p.  113 — 114°,  m.  p.  —41-0°, 
d’l  2-1355,  d'5  2-1048,  nD  1-57146,  e  2-95,  forming 
an  azeotropic  mixture,  b.  p.  87-5 — 88-5°,  containing 
4%  of  ?i-propyl  alcohol.  The  liquids  are  un¬ 
stable  to  air  and  light.  After  1  hr.  of  exposure 
to  sunlight  they  revert  to  the  equilibrium  mixture 
containing  82-5%  of  the  Cfs-isomeride,  this  being 
also  the  composition  of  the  original  crude  mixture. 
The  configurations  are  deduced  from  the  fact  that 
the  traft,s-isomcride  reacts  0-55  times  as  rapidly 
as  the  cis  -with  alcoholic  potassium  hydroxide 
solution  to  yield  chloroacetylene,  the  removal  of 
hydrogen  iodide  being  assumed  to  take  place  more 
readily  in  a  trans  sense.  The  molecular  absorption 
coefficient  for  ultra-violet  light  is  10-400  for  the 
trans-  as  compared  with  7-000  for  the  cis- isomeride. 
The  physical  constants  are  reviewed  in  comparison 
with  those  of  other  halogenated  ethylenes.  The 
cis-compound  is  normal  in  having  the  higher  b.  p. 
and  density  and  the  lower  molecular  refraction  of 
the  two.  G.  M.  Bennett. 

Action  of  bromine  on  chloroiodoethylene. 
H.  van  de  Walle  and  A.  Henne  (Bull.  Soc.  chim. 
Belg.,  1926,  35,  29 — 3S;  cf.  preceding  abstract). — 
Bromination  of  chloroiodoethylene  as  described  by 
Plimpton  (J.C.S.,  1881,  41,  392)  gives  chlorobromo- 
ethylene  in  13%  yield  together  with  a-chloro-a(3(3- 
tribromoethane,  but  if  the  reaction  is  conducted 
under  water  with  careful  cooling,  the  yield  of  chloro- 
bromoethylene  is  70%,  which  rises  to  89%  if  alcohol 
be  substituted  for  water.  Under  these  controlled 
conditions,  the  chief  by-product  is  a-cMoro-a^-di- 


bromo-$-iodoethane,  b.  p.  75°/l  mm.,  110°/10  mm., 
df  2-9858,  solidifying  at  the  temperature  of  solid 
carbon  dioxide.  This  substance  is  best  prepared 
by  the  addition  of  iodine  monochloride  to  dibromo- 
ethylene,  chlorobromoethylene  and  chlorotribromo- 
ethane  being  produced  at  the  same  time.  The  fact 
that  the  same  three  compounds  are  obtained  in  this 
reaction  as  in  the  bromination  of  chloroiodoethylene 
is  due  to  the  first  step  in  each  process  being  a  simple 
addition  to  give  the  same  product.  Tins  partly 
breaks  down  to  give  chlorobromoethylene,  and  some 
addition  of  free  bromine'  to  the  latter  also  occurs. 
The  effect  of  cooling  in  improving  the  yield  of  chloro¬ 
bromoethylene  is  attributed  to  the  decrease  of  this 
latter  addition  at  low  temperatures.  This  is  con¬ 
firmed  by  the  observation  that  bromine  and  diehloro- 
ethylene  do  not  react  at  the  ordinary  temperature, 
but  the  additive  reaction  occurs  on  warming. 

A  similar  reaction  occurs  between  iodine  mono¬ 
chloride  and  dichloroethylene,  which  unite  to  give  a 
70%  yield  of  trichloroiodoethane,  b.  p.  77°/9  mm., 
d1*  2-2760  (cf.  Howell  and  Noyes,  A.,  1920,  i,  469). 
This  substance  breaks  down  in  a  similar  manner 
when  distilled  at  the  ordinary  pressure,  the  products 
being  dichloroethylene  and  tetrachloroethane,  result¬ 
ing  from  the  addition  of  chlorine  to  it. 

G.  M.  Bennett. 

Alcohols  containing-  the  trichloromethyl 
group.  J.  W.  Howard  (J.  Amer.  Chem.  Soc. 
1926,  48,  774 — 775). — The  following  alcohols  were 
prepared  by  condensing  chloral  with  the  requisite 
Grignard  reagent :  irichloromeihylelhylcarbinol,  b.  p. 
99°/680  mm.,  d§,  1-488  (acetate,  b.  p.  164—165°/ 
680  mm.;  benzoate,  b.  p.  217 — 218°/680  mm.); 
trichloromethylpropylcarbinol,  b.  p.  115°/686  mm., 
1-481  (acetate,  b.  p.  168 — 169°/686  mm.;  benzoate, 
b.  p.  197 — 198°/686  mm.),  and  trichloromethylbenzyl- 
carbinol,  b.  p.  97°/686  mm.,  1-365  (acetate,  b.  p. 
159 — 160°/686  mm.;  benzoate,  b.  p.  210 — 211°/ 
680  mm.).  F.  G.  Willson. 

Catalytic  dehydration  of  alkylvinylcarbinols. 

C.  Prevost  (Compt.  rend.,  1926,  182,  853 — 855). — 
Ethyl vinylcarbinol  yields  60— 70%  of  A“r-pentadiene, 
rff  0-683,  n™  1-428,  and  some  AP-penten-a-ol  (cf. 
Delaby,  A.,  1923,  i,  753),  when  dehydrated  at  350 — 
365°  in  presence  of  fresh  alumina,  prepared  by  the 
passage  of  carbon  dioxide  through  an  aluminate. 
A°v-Pentadiene  yields  two  dibromides,  b.  p.  70°/ 
11  mm.  and  88°/ll  mm.,  respectively;  the  glycol 
derived  from  the  latter  gives  a  diacetate,  b.  p.  112-5°/ 
11  mm.  AaY-Pentadiene  also  gives  a  tetrabromide, 
m.  p.  114-5°,  and  a  liquid,  b.  p.  121 — 125°/3  mm., 
probably  a  mixture  of  isomerides.  The  tetrabromides 
lose  2  mols.  of  hydrogen  bromide  when  treated  with 
alcoholic  sodium  hydroxide,  yielding  (3 y-dibromo- 
A ’'y-pentadiene,  b.  p.  64-5°/12  mm.,  and  4  mols.  of 
hydrogen  bromide  when  treated  with  excess  of 
alcoholic  potassium  hydroxide,  giving  A °-y-pentadi- 
inene.  Propylvinylcarbinol  is  similarly  dehydrated, 
and  on  hydrolysis  of  the  tetrabromides  of  the  hydro¬ 
carbon  formed,  a  mixture  of  Aay-hexadi-inene,  b.  p. 
80°,  and  A^-hexadi-inene  is  obtained.  Butylvinyl- 
carbinol  gives  APs-heptadiene  when  dehydrated,  and 
the  tetrabromides  when  treated  with  alcoholic 
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potassium  hydroxide  give  a  small  amount  of  A°v-hepta- 
di-inene  and  a  hydrocarbon,  b.  p.  143°,  possibly 
APMicptadi-inenc.  L.  F.  Hewitt. 

Attempted  catalytic  hydrogenation  of  ethylene 
oxide.  P.  Sabatier  and  J.  F.  Durand  (Compt. 
rend.,  1926, 182,  826). — When  treated  with  hydrogen 
in  the  presence  of  reduced  nickel  at  125 — 150°, 
ethylene  oxide  yields  acetaldehyde  and  a  small 
amount  of  crotonaldehyde.  The  nickel  therefore 
lowers  the  temperature  at  which  ethylene  oxide  is 
transformed  into  acetaldehyde  without  promoting 
hydrogenation.  L.  F.  Hewitt. 

Pyrogenic  decomposition  of  ethylene  oxide 
and  the  mean  temperature  at  which  the  decom¬ 
position  reactions  occur.  E.  Peytral  (Bull.  Soc. 
chim.,  1926,  [iv],  39,  206 — 214). — The  decomposition 
products  obtained  on  passing  ethylene  oxide  through 
a  heated  platinum  tube  are  water  containing  a  small 
amount  of  acetaldehyde  together  with  a  gas  of  the 
composition :  carbon  monoxide,  45-7 ;  hydrogen 
26 ;  methane,  17-7 ;  acetylene,  4-2  ;  ethylenic  hydro¬ 
carbons,  6-4%.  The  rise  of  temperature  due  to 
evolution  of  heat  during  the  decomposition  is  629° 
and,  as  the  temperature  of  the  tube  is  about  1200°, 
this  corresponds  with  a  sudden  heating  through  571° 
to  bring  about  the  decomposition.  H.  J.  Evans. 

Organic  phosphoric  acid  derivatives.  II. 
Esters  of  (i-nitro-p-hydroxymethylpropane-ay- 
diol.  F.  Zetzsche  and  E.  Zurbrugg  (Helv.  Chim. 
Acta,  1926,  9,  297—300). — (3-Nitro- (3-hydroxymethyl- 
propane- ay-diol  in  dry  pyridine  solution  reacts  with 
phosphoryl  chloride,  giving  in  62%  yield  the  dicyclic 
/CH2-0\ 

phosphate,  N02#C^-CH2'0~PI0,  m.  p.  243°,  very 
\CH,-0/ 

stable  towards  acids,  hydrolysed  by  cold  alkalis. 
In  moist  pyridine  solution,  esterification  of  only  one 
hydroxyl  group  takes  place.  The  product  can  be 
isolated  in  22%  yield  as  the  barium  phosphoric  ester, 
very  readily  hydrolysed  by  alkalis  with  simultaneous 
decomposition  of  the  diol  formed.  Reaction  with 
phenoxyphosphoryl  dichloride  (A.,  1925,  i,  1468) 
gives  the  phenyl  cyclophosphate, 

C(N02)(CH2-0H)<g|2;g>P0-0Ph, 

hydrolysed  by  alkali  with  accompanying  decom¬ 
position  of  the  diol.  Reaction  with  anilinophos- 
phoryl  dichloride  gives  the  anilidocyclophosphate, 

C(N02)(CH2’0H)<Qg2*Q>P0-NHPh,  m.  p.  192— 

194°  (decomp.)  after  softening  at  190°.  M.  Clark. 

Action  of  sodium  on  alkyl  disulphides.  C.  G. 
Moses  and  E.  E.  Reid  (J.  Amer.  Chem.  Soc.,  1926, 
48,  776 — 777). — Metallic  sodium  is  without  appre¬ 
ciable  action  on  alkyl  sulphides  in  anhydrous  ether, 
hut  the  alkyl  disulphides  are  decomposed  with 
formation  of  the  corresponding  sodium  alkyl  mer- 
captides,  this  reaction  proceeding  equally  well  in 
absolute  alcohol.  Magnesium  is  without  action  on 
alkyl  disulphides  under  similar  conditions.  isoButyl 
1-anthraquinonyl  sulphide  has  m.  p.  116°  (cf.  Reid, 
Mackall,  and  Miller,  A.,  1922,  i,  154). 

F.  G.  Willson. 


Basis  for  the  physiological  activity  of  certain 
-onium  compounds.  IV.  Sulphur  analogue  of 
choline.  R.  R.  Renshaw,  N.  Bacon,  and  J.  H. 
Roblyer  (J.  Amer.  Chem.  Soc.,  1926,  48,  517 — 
520;  cf.  this  vol.,  155). — Dimethyl- fi-hydroxyeihyl- 
sidphoninm  iodide  is  obtained  when  a  mixture  of 
methyl  sulphide  and  [3-iodoethyl  alcohol  is  kept  in 
the  dark  for  several  days  at  the  ordinary  temperature. 
It  decomposes  when  kept.  Dhnethylacetoxymethyl- 
sulphonium  bromide,  m.  p.  104°,  is  obtained  similarly 
in  about  30  min.  from  a  mixture  of  methyl  sulphide 
and  bromomethyl  acetate.  This  compound  has  a 
muscarine  action  only  slightly  less  intense  than  that 
of  the  nitrogen  analogue  (cf.  Hunt  and  Renshaw, 
A.,  1925,  i,  861),  but,  even  in  large  doses,  does  not 
show  any  stimulating  nicotine  effect.  These  results 
indicate  that  the  -onium  element  of  these  sulphur, 
and  nitrogen  compounds  determines  the  extent  of 
their  physiological  activity,  if  not  actually  the  type 
of  action.  F.  G.  Willson. 

Reactions  of  carbon  disulphide.  I.  E.  Wert- 
Jieim  (J.  Amer.  Chem.  Soc.,  1926,  48,  826 — 830). — 
When  carbon  disulphide  (40  c.c.)  is  shaken  with  aque¬ 
ous  ammonia  (200  c.c. ;  d  0-90)  the  red,  aqueous  solu¬ 
tion  affords,  when  shaken  with  methyl  iodide,  methyl 
trithiocarbonate,  b.  p.  (decomp.)  110 — 111°/18  mm., 
219 — 220°/760  mm.  Ethyl  trithiocarbonate,  b.  p. 
(decomp.)  102 — 104°/7  mm.,  241 — 244°/717  mm., 
and  benzyl  trithiocarbonate,  b.  p.  240 — 260°/55 — 60 
mm.  (decomp.),  are  obtained  similarly.  When  the 
above  aqueous  extract  is  kept  for  longer  than  1 
month,  it  yields,  on  treatment  with  benzyl  chloride, 
benzyl  mercaptan  (silver  salt,  amorphous).  When 
benzaldehyde  (20  g.),  carbon  disulphide  (20  g.),  and 
aqueous  ammonia  (150  c.c. ;  d  0-90)  are  mixed  and 
kept  for  24  hrs.  in  a  closed  container,  thiobenzaldin 
is  precipitated.  This  has  m.  p.  131°  or,  when  heated 
rapidly,  m.  p.  136 — 137°  (cf.  Laurent,  Annalen, 
1841,  38,  323;  Baumann  and  Fromm,  A.,  1891, 
1050).  F.  G.  Willson. 

Derivatives  of  ethyl  selenomercaptan.  E.  H. 
Shaw,  jun.,  and  E.  E.  Reid  (J.  Amer.  Chem.  Soc., 
1926,  48,  520 — 528). — A  completely  enclosed 
apparatus  is  figured,  suitable  for  the  preparation  of 
100  g.  batches  of  ethyl  selenomercaptan  by  an 
adaptation  of  Siemans’  method  (Annalen,  1847, 
61,  360)  from  aluminium  selenide.  Condensation  of 
ethyl  selenomercaptan  with  the  requisite  ketones  in 
presence  of  hydrogen  chloride  affords  (ifh-diethyl- 
selenolpropane,  b.  p.  81°/4  mm.,  c/.g  1-4329,  $$-diethyl- 
selenolbutane,  b.  p.  91-5°/3-5  mm.,  df-  1-4064,  and 
yy-diethylselenolpentane,  b.  p.  104-5°/3-5  mm.,  dg 
1-3608.  Oxidation  of  these  selenomercaptoles  with 
dilute  nitric  acid  yields  ethylseleninic  acid  nitrate, 
EtSe02H,HN03,  m.  p.  80°,  decomp.  100°.  Hydro¬ 
chloric  acid  converts  this  nitrate  into  the  corresponding 
hydrochloride,  EtSe02H,HCl,  m.  p.  100 — 107°  (de¬ 
comp.),  depending  on  the  rate  of  heating,  whereas 
hvdrobromic  acid  affords  selenium  ethyl  tribromide, 
EtSeBr3,  decomp.  73°  after  darkening  at  about  50° 
(rapid  heating),  whilst  hydriodic  acid  affords  a  dark, 
viscous  oil.  Oxidation  of  the  selenomercaptoles  with 
hydrogen  peroxide  affords  ethylseleninic  acid,  whilst 
treatment  with  free  halogens  results  in  decomposition 
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with  formation  of  selenium  halides.  Sodium  ethyl- 
selcnomercaptide  condenses  in  alcoholic  solution  with 
(3p'-dichlorodiethyl  sulphide,  sulphone,  and  sulphoxide, 
yielding,  respectively,  di-$-ethylselenolethyl  sulphide, 
(EtSeC2H4),S,  m.  p.  15°,  b.  p.  171°/4  mm.,  d*  1-4724, 
and  the  corresponding  sulphoiie,  m.  p.  72-5°,  and 
sulphoxide,  an  oil  decomposing  on  distillation  at  4  mm. 
(cf.  Helfetich  and  Reid,  A.,  1920,  i,  524).  Condens¬ 
ation  with  sodium  anthraquinone-l-butylsulphone- 
5-sulphonate  yields  similarly  5-ethylselenol - 1  -n-butyl - 
sulphoneanthraquinone,  m.  p.  not  below  300°. 

F.  G.  Willson. 

Action  of  formic  acid  on  methylalkylglycerols. 
R.  Delaby  and  G.  Morel  (Bull.  Soc.  chirn.,  1926, 
[iv],  39,  416—421 ;  cf.  A.,  1923,  i,  753).— If  ay-di- 
methylglycerol  is  boiled  with  2-5  times  its  weight 
of  96%  formic  acid,  a  mixture  is  obtained,  a  fraction 
of  which,  b.  p.  151-5 — 153-5°/19  mm.,  consists  mainly 
of  the  diformate.  When  this  mixture  is  gradually 
heated  to  200°,  decomposition  ensues,  leaving  dimethyl- 
glyceryl  triformate,  m.  p.  85°,  b.  p.  130 — 134°/15  mm. 
The  distillate  contains  Ai-penten-fS-ol  and  its  formic 
ester,  and  yields  this  alcohol  ( allophanate ,  m.  p. 
158 — 159°)  on  hydrolysis.  The  mixture  of  formates, 
b.  p.  150 — 156°/18  mm.,  similarly  obtained  from 
formic  acid  and  a-methyl-y-etliylglyeerol  yields,  on 
heating  to  220°,  a  non-volatile  residue  of  methyl- 
ethylglyceryl  triformate,  m.  p.  94-5°.  The  distillate 
is  a  mixture  t>f  alcohols  and  formates  and  gives,  on 
hydrolysis,  a  mixture  of  A^-hexen-y-ol,  b.  p.  135 — 
138°,  and  \*-hexen-$-ol,  b.  p.  138 — 143°,  in  quantity 
insufficient  for  complete  characterisation. 

H.  E.  F.  Notton. 


Complex  formato-  [and  henzoato-]ferri-bases 
containing  pyridine  ;  formatoferric  chloride 
and  bromide.  R.  Weinland  and  L.  Engel  (Arch. 
Pharm.,  1926,  264,  33-45;  cf.  A.,  1923,  i,  291; 
1913,  i,  644). — The  formic  and  benzoic  acid  analogues 
of  the  acetato-compounds  already  described  (Weinland 
and  Beck,  loc.  cit.,  1913)  have  been  investigated. 
Wheii  aqueous  (not  anhydrous  as  with  the  acetato- 
compounds)  ferric  chloride  is  mixed  with  pyridine  and 
formic  acid,  a  deep  red  solution  is  produced,  from 
which  red  crystals  of  hydroxyhexaformatopyridine- 
triferric  diformate,  Fe3(H-C02)8(0H),C5H5N,2H20, 
separate.  Other  compounds  isolated  are  as  follows : 
the  greyish-green  dichloride, 

Fe4(H-C02)6(0H)4CI2(C5H  N)6, 
by  adding  lithium  chloride  to  a  solution  of  ferric 
formate  in  pyridine,  or  by  dissolving  formatoferric 
chloride  (see  below)  in  pyridine;  a  greenish-black 
perchlorate,  Fe8(H-CO2)16(OH)5(ClO4)3(C5H5N)10,  the 
6e»zoaio-analogues,  viz., 

,  „  Fes(BzOWOH)a(C104)3(C5H5N)12, 
and  Fe6(Bz0)12(0H)4(C104)2(C5H5N)5,  greyish-green 
and  dark  brown,  respectively,  and  an  orange-coloured 
thiocyanate,  Fe3(BzO)6(OH)2(CNS),C5H5N. 

When  hydrated  or  anhydrous  ferric  chloride  is 
dissolved  in  formic  acid,  a  yellowish-green  powder, 
formatoferric  chloride,  Fe(H-C02)2Cl,H20,  separates. 
The  hot  aqueous  solution  of  this  compound  is  deep 
red,  and  therefore  is  presumed  to  contain  the  hexa- 
formatotriferric  cation.  The  analogous  bromide  is  a 


dark  brown  powder.  The  compounds  are  almost 
insoluble  in  cold  water.  W.  A.  Silvester. 


Complexes  of  formic  acid  and  thorium. 
Aluminium  and  manganese  formates.  R.  Wein¬ 
land  and  A.  Stark  (Ber.,  1926,  59,  [5], '471 — 479; 
cf.  Weinland  and  Reihlen,  A.,  1913,  i,  1300). — 
Ammonium  hexaformatothorate  [Th(H-C02)6](NH4)2, 
is  prepared  by  the  action  of  a  large  excess  of  ammon¬ 
ium  formate  on  thorium  formate  in  aqueous  solution; 
the  corresponding  barium  (+2H20)  and  strontium 
(+2H20)  salts  are  described.  Under  similar  con¬ 
ditions,  potassium  formato  yields  potassium  penta - 
formatothorate,  [Th(HC02)B]K,  whereas  pyridine  and 
formic  acid  afford  pyridine  hydrogen  hexaformato¬ 
thorate.  All  the  salts  are  stable  and  may  be  recrystal¬ 
lised  from  water.  Thorium  formate  and  sodium 


Th  (HCO2)0 
L1Jl3  (OH)s  J 


C104,12'H20; 


perchlorate  yield  the  salt, 

the  corresponding  nitrate  (+12H20),  chlorate 
(+  16H20),  and  thiocyanate  (+7H20)  are  prepared 
in  a  similar  manner,  whilst  also  the  nitrate  is  formed 
by  double  decomposition  between  the  thiocyanate 
and  sodium  nitrate.  A  corresponding  basic  formate, 
Th3(HC02)7(0H)5,2H20,  is  prepared  by  the  cautious 
addition  of  ammonia  to  a  solution  of  thorium  formate. 
Manganese  formate  is  prepared  by  the  action  of  cold, 
90%  formic  acid  on  manganese  dioxide.  It  is  de¬ 
composed  by  water,  alcohol,  or  concentrated  alkali 
formate  solution  into  hydrated  manganese  sesqui- 
oxide;  the  constitution  [Mn3(HC02)G](HC02)3,2H20 
is  suggested.  Freshly-precipitated  aluminium  hydr¬ 
oxide  and  warm  90%  formic  acid  afford  basic 
aluminium  formate,  A1(HC02)2(0H),H20,  from  which 
complex  salts,  analogous  to  those  derived  from 
thorium,  could  not  be  prepared.  H.  Wren. 


Saturated  acids  of  highest  melting  point 
from  arachis  oil.  D.  Holde  and  N.  N.  Godbole 
(Z.  Deuts.  Oel-  und  Fett-Ind.,  1926,  46,  129 — 130, 
145 — 146,  163 — 165,  179 — 180). — A  more  detailed 
account  of  work  the  results  of  which  have  been 
published  previously  (cf.  this  vol.,  268). 


Catalytic  hydrogenation  of  highly  unsaturated 
acids.  I.  Course  of  hydrogenation  of  methyl 
esters  of  highly  unsaturated  acids  in  the  presence 
of  nickel  catalyst.  Y .  Toyama  and  T.  Tsuckiya. 
—See  B.,  1926,  286. 


Chinese  wood  oil.  W.  Nagel  and  J.  Gross 
(Wiss.  Veroff.  Siemens-Konz.,  1925,  4,  284 — 320; 
cf.  B.,  1926,  164). — The  following  derivatives  of 
oc-elseostearic  acid  are  described  :  potassium,  sodium, 
and  copper  salts;  methyl  ester,  b.  p.  214°/12  mm. 
(with  conversion  into  the  (3-isomeride),  0-109 
(as  compared  with  2-019  for  the  tung  oil),  obtained 
by  the  action  of  diazomethane  on  the  acid  or  of 
methyl-alcoholic  potassium  hydroxide  on  the  original 
tung  oil;  ethyl  and  iso  amyl  esters  prepared  in  a 
similar  manner,  b.  p.  229 — 232°/17-5  mm.  and 
260 — 280°/40 — 70  mm.  .  (decomp.),  respectively; 
glycol  ester  ( 3 - hydroxyethy  1  ester),  decomposed  on 
distillation,  obtained  by  heating  the  acid  with 
ethylene  glycol  at  180 — 200°.  The  following  deriv- 
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atives  of  (3-elseostearic  acid  are  described  :  amide, 
m.  p.  Ill — 112° ;  hydrazide,  m.  p.  128 — 129°,  obtained 
from  the  methyl  ester;  ethyl  ester,  b.  p.  225 — 240°/ 
15  mm.  G.  M.  Bennett. 

Manufacture  of  lactic  acid.  S.  E.  Faithftjll. — 
See  B.,  1926,  252. 

Equilibrium  of  lactic  acid  and  lactic  anhydride 
in  commercial  lactic  acid.  R.  Eder  and  F. 
Ktjtter  (Helv.  Chim.  Acta,  1926,  9,  355 — 364). — 
Ullmann’s  conclusion  (“  Enzyk.  der  tech.  Chem.,” 
1920,  VTII,  135)  that  the  lactyl-lactic  acid  content  of 
aqueous  solutions  of  commercial  lactic  acid  depends 
on  the  acid  concentration  is  confirmed.  At  the 
ordinary  temperature,  an  equilibrium  between  the 
acid  and  anhydride  is  reached  in  100  days,  the  time 
being  shortened  to  12  hrs.  when  the  solutions  are 
heated  at  100°.  Solutions  in  equilibrium  contain 
for  an  80%  acid  concentration  62%  of  acid  and 
18%  of  anhydride,  for  a  50%  acid  concentration 
46-5%  of  acid  and  3-5%  of  anhydride,  and  for  a 
20%  acid  concentration  19-6%  of  acid  and  0-4% 
of  anhydride.  When  the  equilibrium  is  once  attained, 
it  is  not  altered  by  raising  the  temperature,  provided 
that  the  concentration  of  the  solution  is  unaltered 
(cf.  Dietzel  and  Krug,  A.,  1925,  i,  1036). 

M.  Clark. 


Ferric  salts  of  malonic  and  substituted  acetic 
acids  and  their  constitution.  R.  Weinland  and 
0.  Loebich  (Z.  anorg.  Chem.,  1926,  151,  271 — 288). 
— Hexamonochloroacetatodihydroxytriferric  ■perchlorate , 
[Fe3(CH2Cl-C02)6(0H)2]C104,9H20,  red,  is  obtained 
from  sodium  perchlorate  or  perchloric  acid,  ferric 
chloride,  and  sodium  monochloroacetate.  The  nitrate 
has  4H20.  The  trichloroacetate, 

[Fe3(CCl3-C02H)6(0H)2](CCl3-C02),2H20, 
red  leaflets  from  hydrated  ferric  oxide  and  boiling 
trichloroacetic  acid  solution,  when  heated  in  dilute 
aqueous  solution,  yields  the  salt, 

Fe3(CCl3-C02)6(0H)3,7H20 ; 
excess  of  trichloroacetic  acid  yields  the  salt, 
[Fe3(CCl3-C02)6(0H)](CCl3-C02)2,4H20, 
which  may  be  obtained  anhydrous  from  hydrated 
ferric  oxide  and  an  ethereal  solution  of  trichloro¬ 
acetic  acid.  Basic  ferric  iodoacetale, 

[Fe3(CH2I-C02)6(0H)2](CH2I-C02), 
orange,  hexacyanoacetatodihydroxytriferric  perchlorate, 
[Fe3(CH2CN-C02)6(0H)2]C104,8H20,  red,  trimalonato- 
dihydroxytriferric  perchlorate, 

[Fe3(C02-CH2-C02)3(0H)2]C104, 
rose-red,  and  a  double  salt  of  hexaglycollatodihydroxy- 
triferric  perchlorate  and  sodium  perchlorate, 

[Fe3{CH2(0H)-C02}G(0H)2]C194,NaC104,4H20, 


are  described 


Fe 


Pyridine  triglycollaloferriate, 
O-^HA  - 


h3,ceh5n, 


h,c5h5n, 


“orc-oA. 

and  diglycollatoferriate, 

H,C  CH2 

L  oc-o  o=c-o-_ 

are  green  powders  obtained  from  ferric  chloride, 
glycollic  acid,  and  pyridine  in  methyl  alcohol.  Ferric 
perchlorate  yields  a  yellow  nonahydrate.  Weinland 
and  Ensgraber’s  method  (A.,  1914,  ii,  132)  gives  a 
hexahydrate.  R.  Ctjthill. 


Polymethylenedicarboxylic  acids  containing 
11 — 19  carbon  atoms  and  their  derivatives. 
P.  Chtjit  (Helv.  Chim.  Acta,  1926,  9,  264 — 278). — 
Polymethylenedicarboxylic  acids,  containing  11 — 19 
carbon  atoms  in  the  chain  and  designed  for  con¬ 
version  into  the  corresponding  cyclic  ketones,  were 
prepared  by  methods  clearly  indicating  their  con¬ 
stitution.  Nonane-ai-diol,  prepared  by  the  action 
of  sodium  and  ethyl  or  amyl  alcohol  on  the  dimethyl 
or  diethyl  esters  of  azelaic  acid,  and  deeane-aK-diol 
(A.,  1903,  i,  371)  were  converted  into  the  corresponding 
bromides,  and  thence,  through  the  cyanides  or  by 
condensation  with  malonic  ester,  into  higher  carb¬ 
oxylic  acids.  The  esters  of  these  were  reduced  to 
the  corresponding  glycols,  which  furnished  new 
starting  points  for  similar  syntheses.  In  certain 
cases,  the  glycol  stage  was  omitted,  and  the  dibromo- 
compounds,  by  the  action  of  monochlorodimethyl 
ether  on  their  magnesium  derivatives,  were  con¬ 
verted  into  the  dimethoxy-derivatives  of  the  hydro¬ 
carbons  containing  two  more  carbon  atoms  in  the 
chain,  MgBr[CH2]„BrMg+  2CH2Cl-OMe= 2MgBrCl + 
MeO-[CH2]n+2-OMe.  By  the  action  of  dry  hydrogen 
bromide,  the  dunethoxy-compounds  are  readily 
converted  into  the  corresponding  dibromo-deriv- 
atives.  The  following  compounds  are  described  : 
monomethyl  ester,  m.  p.  25°,  b.  p.  185°/15  mm., 
d 15  T033,  dimethyl  ester,  b.  p.  140°/8  mm.,  d 15  1  006, 
monoethyl  ester,  b.  p.  187 — 192°/15  mm.,  d15  1-020, 
and  diethyl  ester,  b.  p.  154 — 155°/8  mm.,  d15  0-9756, 
of  azelaic  acid;  at-dibromononane,  b.  p.  147 — 149°/ 

9  mm.,  121°/2  mm.,  d15  1-415;  w-dibromodecarie, 
m.  p.  27-4°,  b.  p.  161-1— 162-4°/9  mm.,  d30  1-335, 

1-49051 ;  cL-bromodecanol,  b.  p.  153 — 155°/8  mm., 
d15  1-188;  ax -dicyanodecane,  m.  p.  16°,  b.  p.  195°/ 
8  mm.;  nonane-ai-dicarboxylic  acid  ( dimethyl  ester, 
b.  p.  140 — 141/3  mm.,  d15  0-990;  diethyl  ester,  b.  p. 
165— 166°/5  mm.,  173— 175°/13  mm.,  d15  0-957); 
undecane- aX-diol,  m.  p.  62 — 62-5°  ( diacetyl  derivative, 
b.  p.  181 — 183°/13  mm.,  d15  0-964);  ag-dibromo- 
undecane,  b.  p.  179°/12  mm.,  d15  1-332;  decane- 
ocK-dicarboxylic  acid,  m.  p.  127-8 — 128°  {dimethyl 
ester,  m.  p.  31°,  b.  p.  167 — 169°/9  mm. ;  diethyl 
ester,  m.  p.  16°,  b.  p.  165 — 166°/3-5  mm.,  d20  0-849) ; 
dodecane-ag-diol,  m.  p.  80-8°,  b.  p.  185°/8  mm. 
{diacetyl  derivative,  m.  p.  36°,  b.  p.  189 — 190°/ 

10  mm.);  a g-dimethoxydodecane,  b.  p.  155 — 160°/ 
15  mm.;  ag-dibromododecane,  m.  p.  36-8°,  b.  p. 
177 — 180°/8  mm.;  undecane-aX-dicarboxylic  acid 
{dimethyl  ester,  m.  p.  32°,  b.  p.  192 — 194°/11  mm.; 
diethyl  ester,  m.  p.  20°,  b.  p.  204°/12  mm.) ;  tridecane- 
av-diol,  m.  p.  76-4°,  b.  p.  195 — 197°/10  mm. ;  xv-di- 
bromotridecane,  m.  p.  8 — 10°,  b.  p.  185 — 187°/9  mm., 
d15  1-276;  dodccane-au-dicarboxylic  acid  ( dimethyl 
ester,  m.  p.  43°,  b.  p.  193 — 194°/8  mm.) ;  letradecane- 
a^-diol,  m.  p.  84-8°,  b.  p.  200°/9  mm. ;  a£-dibromo- 
letradecane,  m.  p.  50-4°,  b.  p.  190 — 192°/8  mm. ; 
a ^-dimelhoxytetradecane,  m.  p.  23-3°,  b.  p.  170 — 171°/ 

10  mm.;  tridecane-xv-dicarboxylic  acid,  m.  p.  114-6 — 
114-8°  {dimethyl  ester,  m.  p.  43°,  b.  p.  203 — 205°/ 

11  mm.;  diethyl  ester,  m.  p.  30°,  b.  p.  192 — 193°/ 
3  mm.) ;  pentadecane-xo-diol,  m.  p.  87° ;  am-dibromo- 
pentadecane,  m.  p.  15°,  b.  p.  215 — 225°/15  mm. ; 
x-bromopentadecan-o-ol,  m.  p.  59 — 60°;  tetradecane- 
af -dicar boxylic  acid  {dimethyl  ester,  m.  p,  51-6°); 
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hexadecane-a.K-diol,  in.  p.  91-4°,  b.  p.  195 — 200°/ 
4  mm.  (diacetyl  derivative,  m.  p.  47-2°) ;  air -di- 
methoxyhexadecane,  m.  p.  32°,  b.  p.  174 — 176°/3  mm.; 
etTt-dibromohexadecane,  m.  p.  56-2°,  b.  p.  204 — 205°/ 
4  mm.;  pentadecane-uo-dicarboxylic  acid,  m.  p.  11S° 
(dimethyl  ester,  m.  p.  52-3°,  b.  p.  235°/15  mm. ; 
diethyl  ester,  m.  p.  41-6°,  b.  p.  209 — 210°/3  mm.); 
hexadecane-cnr-dicarboxylic  acid,  m.  p.  124-8° 
(dimethyl  ester,  m.  p.  60°,  b.  p.  205 — 207°/3  mm. ; 
diethyl  ester,  m.  p.  48-2°,  b.  p.  201 — 204°/l-5  mm.); 
heptadeeane-ap-dicarboxylic  acid,  m.  p.  119-2° 
(dimethyl  ester,  m.  p.  60-2°,  b.  p.  212 — 213°/3  mm. ; 
diethyl  ester,  m.  p.  49-2°,  b.  p.  212 — 213°/l-5  mm.). 
The  m.  p.  of  the  even-numbered  dicarboxylic  acids 
fall  from  one  acid  to  the  next,  whilst  the  m.  p.  in 
the  odd-numbered  series  rise,  so  that  the  smooth 
curves  on  which  the  m.  p.  lie  tend  to  converge  for 
the  higher  members.  The  m.  p.  of  the  methyl 
esters  of  the  even  series  lie  on  a  curve  which  ascends 
with  increasing  number  of  carbon  atoms,  and  is 
approximately  parallel  to  the  corresponding  curve 
for  the  esters  of  the  odd-numbered  series.  The 
diethyl  esters  give  similar  curves.  In  the  glycol  series, 
the  ascending  curves,  parallel  at  first,  rapidly  con¬ 
verge,  the  even-numbered  glycols  having  the  higher 
m.  p.  M.  Clark. 

Salts  of  anhydromethylenecitric  acid.  L. 
Vanino  and  0.  Guyot  (Arch.  Pharm.,  1926,  264, 
113 — 117;  cf.  A.,  1919,  i,  9). — By  double  decom¬ 
position  of  the  sodium  salt  (“  citarin  ”)  the  following 
are  obtained  :  as  immediate  precipitates  the  silver, 
bismuth,  copper,  beryllium,  barium,  mercuric,  mer¬ 
curous,  aluminium,  lead,  ferric,  and  stannous  salts; 
on  keeping,  the  magnesium,  calcium,  strontium,  zinc, 
and  cadmium  salts.  Precipitates  are  also  produced 
by  interaction  with  chromium  potassium  sulphate 
and  ferrous  ammonium  sulphate.  The  lithium 
(+3H20),  magnesium  (+2H20),  cupric  (+2H20), 
manganous  (+3H20),  chromic  (+2H20),  cobalt 
(-|-3H20),  and  nickel  (+3H20)  salts  are  described  in 
detail.  W.  A.  Silvester. 

Selective  reduction  of  citral  by  means  of 
platinum  oxide-platinum-black  and  a  promoter. 
XII.  R.  Adams  and  B.  S.  Garvey  (J.  Amer.  Chem. 
Soe.,  1926,  48,  477 — 482;  cf.  this  vol.,  165). — 
When  treated  with  hydrogen  in  presence  of  platinum 
oxide-platinum-black,  citral  is  partly  reduced  to 
tetrahydrogeraniol.  Reactivation  of  the  catalyst  by 
shaking  with  air  causes  the  reaction  to  go  further, 
but  the  reduction  cannot  be  completed,  as  successive 
reactivations  cause  coagulation  of  the  catalyst.  In 
presence  of  a  trace  of  ferrous  sulphate,  reduction 
proceeds  progressively  to  tetrahydrogeraniol.  If  the 
reaction  is  interrupted  when  successive  mols.  of 
hydrogen  have  been  absorbed,  the  products  are  pure 
geraniol,  citronellol,  and  tetrahydrogeraniol,  respect¬ 
ively.  The  action  of  zinc  acetate  is  similar  to  that 
previously  reported  (loc.  cit.)  in  the  reduction  of 
cinnamaldehyde,  and  the  concentration  of  this 
promoter  can  be  adjusted  to  cause  the  reaction  to 
cease  when  either  1  or  2  mols.  of  hydrogen  have  been 
absorbed  by  the  citral,  but  in  such  cases  the  rate 
of  reduction  is  considerably  reduced. 

F.  G.  Willson. 


Action  of  acraldehyde  on  the  mixed  dimag¬ 
nesium  derivative  of  acetylene.  Lespieau 
(Compt.  rend.,  1926,  182,  637 — 638;  cf.  A.,  1925, 
i,  225). — Acraldehyde  reacts  with  the  dimagnesium 
derivative  of  acetylene,  yielding  the  alcohol, 
CH:C-CH(OH)-CH:CH2,  b.  p.  128-5—129°,  d *  0-9175, 
nf,  1-4525;  hexabromide,  m.  p.  77 — 79°,  and  the 
glycol,  [CH2:CH-CH(OH)-C:]2  (Dupont,  Diss.,  Paris, 
1912),  hexabromide,  m.  p.  196 — 197-5°. 

L.  F.  Hewitt. 

Zinc  chloride  compounds  of  oximes.  P. 
Billon  (Compt.  rend.,  1926,  182,  584 — 586). — By 
the  interaction  between  ketones  and  the  zinc  chloride 
compound  of  hydroxylamine,  or  by  the  action  of 
zinc  chloride  on  2  mols.  of  a  ketoxime,  compounds 
of  the  type  (R'R"C;N‘OH)2,ZnCl2  are  formed.  When 
treated  with  water,  these  compounds  yield  the  oxime. 
The  compounds  derived  from  acetone,  methyl  ethyl 
ketone,  methyl  n-propyl  ketone,  methyl  isopropyl 
ketone,  dipropyl  ketone,  have  m.  p.  104°,  71°,  51°,  94°, 
and  42°,  respectively.  The  other  ketoximes  investig¬ 
ated  do  not  yield  crystalline  zinc  chloride  compounds. 
Acetylacetone  reacts  with  the  zinc  chloride  compound 
of  hydroxylamine,  giving  bisdimeihylisooxazole  zinc 

chloride,  ^CH<()j^|e.V^  ,ZnCl2,  m.  p.  92 — 93°,  which 

yields  dimethylisooxazole  when  treated  with  water. 

L.  F.  Hewitt. 

Molecular  transformations  of  a-keto-alcohols. 
A.  Favorski  [with  E.  Ventjs-Danilov,  M.  Wassiliev, 
A.  Odmnov,  and  E.  Kotchergine]  (Bull.  Soe.  chim., 
1926,  [iv],  39,  216 — 220). — When  alcoholic  solutions 
of  keto-aleohols  are  heated  at  120 — 130°  in  a  sealed 
tube  with  a  few  drops  of  sulphuric  acid,  molecular 
rearrangement  takes  place  in  such  a  manner  that 
the  carbonyl  group  tends  to  take  up  a  position 
near  the  end  of  the  chain,  if  possible  to  form  part  of 
an  acetyl  group.  The  following  transformations 
were  studied :  (1)  butyrylethylearbinol  into  pro- 

pionylpropylcarbinol,  (2)  propionylmethylearbinol 
into  aeetylethylcarbinol,  (3)  trimethylacetylmethyl- 
carbinol  into  acetylterf.-butylcarbinol,  (4)  fsobutyryl- 
dimethylcarbinol  into  aeetylmethyh'sopropylcarbinol, 
(5)  oxoctenol  (cf.  Boutleroff,  A.,  1882,  936)  into 
aeetylmethylterf.-butylearbinol,  (6)  benzoylmethyl- 
carbinol  into  acetylphenylcarbinol.  The  transform¬ 
ation  mechanism  is  applied  theoretically  to  the  ease 
of  alcoholic  fermentation.  H.  J.  Evans. 

[Hydroxymethylene  ketones.]  E.  Benary 
(Ber.,  1926,  59,  [2?],  600). — Benary,  Meyer,  and 
Charisius  (this  vol.,  272)  have  overlooked  the  fact 
that  the  compound  obtained  from  methyl  ethyl 
ketone  and  ethyl  formate  has  the  constitution 
COMe-CMeiCH-OH,  as  established  previously  by 
Claisen  and  by  Diels  and  Hberg  (A.,  1916,  i,  372); 
the  benzeneazo-derivative  cannot  therefore  have  the 
constitution  ascribed  to  it.  The  next  higher  homo- 
logue  from  methyl  n-propyl  ketone  must,  hovT- 
ever,  possess  the  assigned  constitution,  since  it  is 
transformed  by  ammonia  into  5-butyryl-2-propyl- 
pyridine  (cf.  Charisius,  Diss.,  Berlin,  1925). 

H.  Wren. 
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Relations  between  rotatory  power  and  struc¬ 
ture  in  the  sugar  group.  XII.  Preparation 
and  properties  of  pure  a-methyl-d-lyxoside. 
F.  P.  Phelps  and  C.  S.  Hudson  (J.  Amer.  Chem. 
Soc.,  1926,  48,  503 — 507 ;  cf.  Pringsheim  and 
LeiboMritz,  this  vol.,  275). — Pare  a-methyl-d-lyxoside 
has  now  been  prepared,  both  by  the  method  of  Van 
Eckenstein  and  Blanksma  (Z.  Ver.  deut.  Zuckerind., 
1908,  58,  114),  and  by  treating  pure  a-d-lvxose  with 
boiling  absolute  methyl-alcoholic  1-5%  hydrogen 
chloride  (cf.  Bourquelot,  A.,  1915,  i,  703).  It  has 
m.  p.  108 — 109°,  [a];?  -j-59-4°  in  water,  the  latter 
constant  being  in  close  agreement  with  that  pre¬ 
viously  calculated  (cf.  Hudson,  A.,  1925,  i,  233). 
The  (unimolecular)  reaction  constants  for  the  hydro¬ 
lysis  of  the  following  carbohydrates  at  98°  in  presence 
of  0-05AT-hydrochloric  acid  decrease  in  the  order 
a-methyl-d-lyxoside,  lactose,  maltose,  and  a-methyl- 
d-mannoside.  The  prediction  of  Armstrong  and 
Caldwell  (A.,  1904,  i,  957)  that  lactose  should  hydro¬ 
lyse  faster  than  maltose  at  temperatures  above  77° 
has  thus  been  verified.  F.  G.  Willson. 

Action  of  almond  emulsin  on  I-arabinose  in 
ethyl-alcoholic  solution  of  different  concen¬ 
trations.  M.  Bridel  and  C.  Beguin  (Compt. 
rend.,  1926,  182,  659—661 ;  cf.  A.,  1923,  ii,  882).— 
The-  diminution  in  rotatory  power  and  amount  of 
arabinose  present  in  solutions  of  arabinose  and 
almond  emulsin  increases  with  increasing  concen¬ 
tration  of  ethyl  alcohol;  e.g.,  in  40%  ethyl  alcohol 
3-9%  of  arabinose  disappeared  in  280  days,  whilst 
in  95%  alcohol  68-3%  of  arabinose  disappeared,  on 
incubation  at  33°.  The  phenomenon  is  ascribed  to 
the  formation  of  a-ethyld-arabinoside,  using  Hudson’s 
nomenclature  (cf.  A.,  1925,  i,  232,  and  following 
abstract).  L.  F.  Hewitt. 

Biochemical  synthesis  of  a-ethyl-f-arabinoside, 
using  almond  emulsin.  M.  Bridel  and  C. 
Beguin  (Compt.  rend.,  1926,  182,  812 — 814). — After 
prolonged  action  of  almond  emulsin  on  an  alcoholic 
solution  of  arabinose,  pure  a.-ethyl-1-arabinoside,  m.  p. 
122 — 123°,  aD  +9-95°,  may  be  isolated.  This  com¬ 
pound  has  no  reducing  properties,  and  is  readily 
hydrolysed  by  3%  sulphuric  acid  or  in  aqueous 
solution  by  almond  emulsin,  yielding  arabinose  and 
ethyl  alcohol.  B.  W.  Anderson. 

Constituent  sugars  of  some  lichens.  E. 
Votocek  and  J.  Burda  (Bull.  Soc.  chim.,  1926, 
[iv],  39,  248 — 254). — Examination  of  several  species 
of  lichens  shows  that  almost  all  contain  polyoses 
soluble  in  hot  water,  but  insoluble  in  alcohol ;  these  are 
present  chiefly  as  glucosans.  The  hemicelluloses  are 
mainly  derivatives  of  mannose  and  galactose,  whilst 
the  true  celluloses  are  all  derived  from  dextrose. 

H.  J.  Evans. 

2  :  4-Dibromophenylhydrazine,  the  three  iodo- 
phenylhydrazines,  and  their  aldehydic  and 
ketonic  compounds.  E.  Votocek,  V.  Ettel,  and 
B.  Koppova  (Bull.  Soc.  chim.,  1926,  [iv],  39,  278 — 
285). — The  following  are  described  :  2  :  4-dibromo- 
phenylhydrazone  of  arabinose,  m.  p.  161°,  of  xylose, 
m.  p.  127 — 128°,  of  rhamnose,  m.  p.  150°,  of  galactose, 


m.  p.  190°  ( monohydrate ,  m.  p.  178°);  o -iodophenyl- 
hydrazine,  m.  p.  29 — 30°,  yielding  compounds  with 
benzaldehyde,  m.  p.  66°,  galactose,  m.  p.  196°,  dextrose, 
m.  p.  125°,  osazone  of  dextrose,  m.  p.  169°;  m -iodo- 
phenylhydrazine,  yielding  confounds  with  benzalde¬ 
hyde,  m.  p.  146 — 147°,  salicjdaldehyde,  m.  p.  133°, 
galactose,  m.  p.  148°,  dextrose,  m.  p.  162 — 163°, 
rhamnose,  m.  p.  161°,  furfuraldehyde,  m.  p.  74°, 
and  osazones  of  dextrose,  m.  p.  198 — 199°,  kevulose, 
m.  p.  198 — 200°,  galactose,  m.  p.  168°,  and  rhamnose, 
m.  p.  142°;  p -iodopihenylhydrazones  of  benzaldehyde, 
m.  p.  118°,  salicylaldehyde,  m.  p.  .181°,  dextrose, 
m.  p.  169°,  galactose,  m.  p.  179°,  rhamnose,  m.  p. 
167°,  and  osazones  of  galactose,  m.  p,  154 — 156°, 
and  of  rhamnose,  m.  p.  190°.  2  :  4-Dibromophenyl¬ 
hydrazine  furnishes  a  means  of  quantitative  separ¬ 
ation  of  galactose  from  xylose,  rhamnose,  dextrose, 
kevulose,  maltose,  and  lactose,  but  not  from  arabinose. 
Osazones  derived  from  the  iodophenylhydrazines  are 
of  no  value  analytically.  H.  J.  Evans. 

Interaction  of  amino-compounds  and  carbo¬ 
hydrates.  I.  Action  of  carbamide  on  dextrose, 
leevulose,  and  .mannose.  II.  Preparation  of 
glucoseureide.  A.  Hynd  (Biochem.  J.,  1926, 
20,  195 — 204  ;  205 — 209). — I.  The  addition  of  carb¬ 
amide  to  an  alcoholic  or  aqueous  solution  of  dextrose 
causes  a  fall  in  the  optical  activity  of  the  solution 
without  altering  its  copper-reducing  value.  The 
decrease  in  the  optical  activity  is  accompanied  by 
an  increase  in  the  pa  of  the  solution  and  by  develop¬ 
ment  of  a  positive  Selivanov  test.  With  the  aqueous 
solution  of  dextrose  the  results  were  obtained  at 
pn  6-0,  7-42,  and  7-0.  Most  marked  results  were 
recorded  in  a  few  hours  at  about  80°.  The  reaction 
was  less  marked  when  the  mixture  was  kept  for 
several  days  at  50°,  whilst  several  months  were 
required  to  obtain  a  change  at  37°.  Similar  results 
were  obtained  with  lajvulose  and  mannose.  The 
above  changes  are  not  due  to  the  action  of  micro¬ 
organisms  and  the  formation  of  ureide  is  probably 
also  excluded.  The  mechanism  of  these  changes  is 
discussed.  The  specificity  of  Sclivanov’s  reaction  for, 
ketones  is  questioned.  The  presence  of  reducing 
sugars  accelerates  the  decomposition  of  carbamide,  [ v 

II. — By  using  an  excess  of  carbamide  in  Schoorl’s 
method  for  the  preparation  of  glucoseureide,  a  much 
better  yield  (66%  against  10%)  of  the  compound  is 
obtained.  By  this  modified  method  an  additive 
compound  of  glucoseureide  and  carbamide,  m.  p. 
170 — 171°,  is  obtained.  The  additive  molecule  of 
carbamide  is  removed  slowly  by  boiling  alcohol.  By 
crystallising  glucoseureide  in  presence  of  carbamide, 
the  additive  compound  is  obtained.  A  dextro¬ 
rotatory  substance  is  also  obtained  in  this  reaction. 

S.  S.  Zilva. 

Partial  bromination  of  pbloridzin.  I,  II. 
Bromophlorin  and  bromo-p-hydroxyphenylpro- 
pionic  acid,  cleavage  products  of  dibromo- 
pbloridzin.  K.  Misaki  (J.  Biochem.  [Japan],  1925, 
5,  1 — 7  ;  9 — 12). — I.  Treatment  of  phloridzin  in 
anhydrous  methyl  alcohol  at  —5°  to  —10°  with  bromine 
water  affords  dibromophloridzin,  C21H22O10Br2,  m.  p. 
160°,  [a]D  —35-8°.  Further  bromination  yields  hexa- 
bromophloretin  and  dextrose. 
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II.  Hydrolysis  of  dibromophloridzin  with  boiling 
barium  hydroxide  yields  bromo-p-hydroxyphenyl- 
propionie  acid,  m.  p.  90°,  bromophlorin,  and  bromo- 
phloretinic  acid.  Chemical  Abstracts. 

Decomposition  of  xylan  by  enzymes.  M. 
Ehrenstein  (Helv.  Chim.  Acta,  1926,  9,  332 — 336). — 
The  optimum  pa  for  hydrolysis  of  xylan  (cf.  A.,  1922, 
i,  113,  323)  to  xylose  by  vineyard-snail  enzyme  (A., 
1906,  ii,  101)  is  4-65,  using  a  citrate  buffer  solution 
and  5-2S  with  a  sodium  phosphate  buffer.  The  citrate 
buffer  solution  induces  greater  activity,  a  maximum 
transformation  of  69%  being  obtained.  When  the 
enzyme  concentration  is  doubled,  the  amount  of 
hydrolysis  is  increased  only  by  20% ;  the  rate  of 
hydrolysis  obeys  neither  the  unimolecular  equation 
nor  Schutz’s  rule.  Colloidal  solutions  'of  xylan 
containing  the  same  relative  amounts  of  xylan, 
enzyme,  and  buffer  show  little  change  in  the  rate  of 
reaction  under  progressive  dilution  with  water, 
whereas  when  the  xylan  is  held  in  suspension,  a 
retardation  is  produced.  Xylan,  like  reserve  cellulose, 
is  hydrolysed  by  an  aqueous  extract  of  malt,  although 
in  less  degree  than  by  the  snail  enzyme. 

M.  Clark. 

Mechanical  liquefaction  of  starch.  P.  Petit 
and  Richard  (Compt.  rend.,  1926,  182,  657 — 659 ; 
cf.  A.,  1925,  i,  967). — When  starch  paste  is  passed  six 
times  in  the  form  of  a  spray  into  carbon  dioxide  or 
hydrogen,  a  soluble  starch,  [it/]D210°,  is  obtained,  but, 
when  kept  under  sterile  conditions,  the  solution 
becomes  progressively  more  cloudy.  When  centri¬ 
fuged,  a  limpid,  soluble  starch  solution  is  obtained, 
together  with  a  deposit  containing  starch  granules 
and  cellulose.  When  treated  with  amylase  at  20°, 
starch  gives  0-91%  of  an  insoluble  material  which 
yields  soluble  starch  on  treatment  with  warm  water, 
61-4%  of  dextrose  when  boiled  with  dilute  hydro¬ 
chloric  acid,  100-5%  of  dextrose  when  hydrolysed  with 
dilute  hydrochloric  acid  after  previous  boiling,  and 
73-9%  of  maltose  when  treated  with  amylase  at  50° 
after  previous  boiling.  Some  cellulose  is  found  after 
the  previous  boiling  treatment.  Starch  after  treat¬ 
ment  with  light  petroleum  readily  gives  soluble 
starch.  L.  F.  Hewitt. 

Action  of  concentrated  sulphuric  acid  on 
cellulose  and  extraction  of  cellulose  from  wood. 
K.  Atsuki  and  T.  Minake. — See  B.,  1926,  266. 

Polysaccharides.  XXXIV.  Hydro-  and  oxy- 
celluloses.  P.  Karrer  and  T.  Lieser. — See  B., 
1926,  267. 

Depolymerisation  of  cellulose.  E.  Heuser 
and  N.  Hiemer  (Cellulosechem.,  1925,  6,  101—122, 
125—132,  153—166;  cf.  A.,  1925,  i,  1387).— Cellulose 
is  generally  regarded  as  a  polymerisation  product  of 
an  anhydro-monose,  -biose,  or  -triose,  which  by 
various  treatments  may  be  gradually  depolymerised. 
The  degree  of  depolymerisation  of  cellulose  itself 
cannot  be  determined  cryoscopically,  on  account  of 
its  insolubility,  and  the  solvents  for  cellulose  esters 
are  unsuitable,  on  account  of  their  associating 
properties.  By  exhaustive  methylation,  products  are 
obtained  which  are  completely  soluble  in  water  and 


suitable  for  cryoscopic  measurements.  When  pure 
Egyptian  cotton  is  dissolved  in  cuprammonium  hydr¬ 
oxide,  reprecipitated  with  carbon  dioxide,  and  methyl¬ 
ated  with  methyl  sulphate  and  sodium  hydroxide, 
a  methoxyl  content  of  44-9%  ( trimethylcellulo.se = 
45-6%)  is  obtained  after  twenty-two  operations. 
For  the  later  methylations,  a  solution  containing 
50 — 60%  of  sodium  hydroxide  and  a  large  excess  of 
methyl  sulphate  are  used.  The  solubility  in  water 
increases  to  a  maximum  of  64%  at  22-4%  methoxyl 
and  then  diminishes  to  zero  at  42%  methoxyl.  The 
solubility  in  glacial  acetic  acid  remains  nearly  constant 
at  about  33%  between  10%  and  32%  methoxyl  (di- 
methylcellulose  =  32-6%)  and  then  increases  to  100% 
at  40-8%.  The  end-product  is  also  completely 
soluble  in  chloroform,  dichloroethane,  tetrachloro- 
ethane,  and  pyridine.  Cuprammonium  staple  fibre  is 
more  readily  methylated,  and  after  five  methylations 
contains  35-7%  of  methoxyl.  This  dissolves  to  the 
extent  of  S0%  in  water  at  15 — 17°,  and  is  completely 
soluble  at  S — 12°.  It  is  also  completely  soluble  in 
pyridine  and  50%  soluble  in  glacial  acetic  acid. 
After  purification  by  repeated  dissolution  in  cold 
water  and  reprecipitation  by  heating,  the  methoxyl 
content  rises  to  37-5%.  Cellulose  regenerated  from 
“  viscose  ”  or  from  cellulose  acetate,  hydrocelluloses 
prepared  from  these  with  gaseous  hydrogen  chloride, 
and  cellulose  dextrin  prepared  with  sulphuric  acid  are 
more  readily  methylated,  and  a  methoxyl  content  of 
35 — 40%  is  generally  obtained  after  three  methyl¬ 
ations.  These  products  are  all  soluble  in  cold  water, 
the  highest  temperature  at  which  dissolution  is  com¬ 
plete  varying  up  to  75°  for  the  cellulose  dextrin.  The 
softening  temperature,  which  is  about  350°  for  the 
product  from  pure  cotton  cellulose,  varies  down  to 
203°  for  the  methylated  dextrin.  The  mol.  wts.  of 
these  substances  were  determined  in  aqueous  solution 
by  the  cryoscopic  method.  The  concentrations  of 
the  solutions  were  varied  between  0-12%  and  1-9% 
and  the  f.-p.  depressions  were  0-001 — 0-014°.  The 
mol.  wts.  found  are  independent  of  the  concentration, 
and  the  ash  content,  which  is  usually  about  0-1%,  is 
shown  to  be  without  significant  influence.  The 
results  for  cuprammonium  staple  fibre  were  irregular, 
but  the  hydrocellulose  prepared  from  it,  having  a 
corrected  copper  number  (Schwalbe)  of  6-8,  has  a 
mol.  wt.  of  2700,  corresponding  with  13-5  dimethyl- 
anhydroglucose  residues.  The  lowest  mol.  wts.  are 
S00  for  a  hydrocellulose,  having  a  copper  number  of  8, 
prepared  by  the  action  of  gaseous  hydrogen  chloride 
on  viscose  staple  fibre,  and  900  for  the  cellulose 
dextrin  with  a  copper  number  of  16-6.  The  mol.  wt. 
rises  with  diminishing  hydration  temperature  (tem¬ 
perature  of  complete  dissolution  in  water),  and  with 
increasing  softening  temperature,  but  is  not  directly 
related  to  the  copper  number.  Since  depolymerised 
cellulose  is  more  readily  methylated  than  cellulose 
itself,  it  is  to  be  expected  that  it  may  be  possible  to 
obtain  trimethylcellulose  more  readily  from  such 
substances.  After  nine  methylations  of  hydro¬ 
cellulose  from  viscose  staple  fibre,  the  methoxyl 
content  is  45-42%,  trimethylcellulose  requiring  45-5%. 
The  same  methoxyl  content  is  also  obtained  when 
dimethylcellulose  from  viscose  cellulose  is  acetylated 
to  dimethylcellulose  monoacetate  and  then  twice 
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methylated.  The  product  is  completely  soluble  in 
glacial  acetic  acid  and  chloroform,  but  insoluble  in 
water.  After  six  methylations,  cellulose  triacetate 
from  cotton  linters  contains  45-0%  of  methoxyl ;  it  is 
soluble  in  glacial  acetic  acid  and  chloroform  and  is 
mostly  dissolved  by  cold  water.  A.  Geake. 

Nitration  of  cellulose.  [Cellulose  pernitrates.] 
E.  CARRiiiRE  (Bull.  Soc.  chim,,  1926,  [iv],  39,  438 — 
443). — Analyses  of  the  spent  acids  and  wash  waters 
obtained  in  the  nitration  of  cotton  in  Selwig  centri¬ 
fugals  indicate  that  an  intermediate  cellulose 
pernitrate,  which  breaks  down  during  washing  and 
stabilisation  with  liberation  of  nitric  acid,  is  formed. 
For  example,  in  the  preparation  of  “  CPV” 
C24H2gOg(N03)11, 

and  “  CP2,”  C2,H31011(N03)9,  the  intermediate  com¬ 
pounds  are  C^EL^^NO,)™  and 
^24^30®  ioC^.^s) 

respectively.  The  instability  of  unwashed  cellulose 
nitrate  is  due  to  these  products,  whilst  the  greater 
ease  of  stabilisation  of  CP2  by  washing  is  due  to  the 
different  mode  of  attachment  of  the  excess  of  nitric 
acid  in  the  two  cases.  CP  l  nitrated  by  Thomson’s 
method  is  more  easily  stabilised  than  that  from 
Selwig’s,  because  the  pernitrate  is  more  readily 
destroyed  by  the  warm  acid  wash  water  used  in  the 
former  than  by  pure  water.  Selwig’s  product  is 
more  easily  stabilised  if  it  is  treated  after  nitration 
with  sulphuric  acid  of  d  1-58.  The  formation  of 
cellulose  pernitrates  also  explains  the  fact  that 
cellulose  nitrates  of  the  same  nitrogen  content  may 
have  different  physical  properties  (cf.  A.,  1908,  i,  504). 

H.  E.  F.  Notton. 

Stereoisomeric  diaryl-(3y-diamino-n-butanes. 
G.  T.  Morgan,  W.  J.  Hickinbottom,  and  T.  V. 
Barker  (Ptoc.  Roy.  Soc.,  1926,  A,  110,  502 — 523). — 
dl-  and  me-so-Di-p-tolyl-py-diamino-n-butanes,  pre¬ 
pared  by  the  interaction  of  Py-dibromobutane  with 
p-toluidine,  were  separated  and  purified  by  means  of 
the  picrate  and  hydrochloride.  Resolution  of  the 
eZZ-diamine  into  its  enantiomerides  was  effected  by 
cZ-a-bromocamphor---sulphonic  acid,  by  alternate 
inoculation  of  the  diamine  solution  with  d-  and 
Z-diamines,  and  by  selection  of  one  crystal  from  the 
conglomerate  and  separate  identification  of  the 
remaining  crystals  by  a  mixed  m.  p.  method.  No 
evidence  was  obtained  for  the  formation  of  a  racemoid 
compound  over  the  range  — 15°  to  +30°.  The 
axial  ratios  of  the  orthorhombic  enantiomerides  are 
a  :  b  :  c=0-3531  :  1  :  0-2710,  whilst  the  monoclinic 
meso-isomeride  has  a  :  b  :  c=T498  :  1  :  1-049,  3  = 

103°  23'.  Formaldehyde  condenses  with  the  four 
isomeric  di-p-tolyl-py-diamino-n-butanes  to  yield : 

dl-cyclomethylenedi-p-tolyl-fiy-diamino-n-butane, 

C6H9Me-N<nm,[^priivrp>N-C6H4Me, 

m.  p.  107°,  crystallising  as  a  true  racemoid  compound 
in  the  monoclinic  system,  a  :  b  :  c=l-026  :  1  :  1-300, 
3  =  102°  43';  meso -isomeride,  m.  p.  94°,  monoclinic, 
a  :  b  :  c=0-3092  :  1  :  0-2848,  (3=96°  23' ;  d -isomeride, 
m.  p.  65 — 66°,  [Af]n  —9-2°,  monoclinic,  a:b  :c= 
0-7075  :  1  :  0-8646,  (3  =  102°  59';  and  the  1  -isomeride, 
m.  p.  65 — 66°,  [AT]d  +11-2°.  Ethylene  dibromide  in 
the  presence  of  anhydrous  sodium  carbonate  con¬ 


denses  with  the  di-p-tolyl-fiy-diaminobutanes  to  give 
dl-1  :  4-di-p-tolyl-2  :  3-dimethylpiperazine,  m.  p.  110 — - 
111°,  which  crystallises  as  a  pseudo-racemoid,  and 
the  meso -isomeride,  m.  p.  83 — 84°,  anorthic  system, 
a  :  b  :  c=0-6814  :  1  :  0-6867,  a=95°  13',  (3=92°  56', 
y=62°  5'.  These  substances  were  purified  through 
their  hydrochlorides  and  picrates,  decomp.  203 — 205° 
after  softening  at  200°,  and  m.  p.  194 — 195°  (decomp.), 
respectively.  The  d-  and  1  -isomerides,  m.  p.  138-5°, 
were  prepared  both  by  the  interaction  of  the  opt  ically 
active  diamine  with  ethylene  dibromide  and  by 
resolution  of  the  cZZ-piperazine  by  «Z-camphor-(3- 
sulphonic  acid ;  the  (Z-enantiomeride  has  [d/]D  —116-1° 
and  the  Z-enantiomeride  [d/]D  +114-4°.  The  mono¬ 
clinic  crystals  have  a  :  b  :  e=3-711  :  1  :  1-894,  (3= 
115°  13'. 

The  diphenyl-py-diaminobutanes  were  obtained  as 
uncrystal lisable  oils. 

The  following  derivatives  of  the  fZZ-bascs  were  pre¬ 
pared  :  hydrochloride,  m.  p.  205— 20S° ;  sulphate 
nitrate,  decomp.  170 — 173°;  picrale,  m.  p.  136°; 
dl-n-butylene-$y-diphenyldinitrosoamine,  m.  p.  101°; 
d\-di-p-nitrosoaiphenyl-$y-diamino-\\-bvtane,  m.  p.  205° 
(decomp.),  and  its  hydrochloride-,  dl-cjclomethylene- 
diphenyl-fiy-diamino-Ti-butane,  m.  p.  99 — -100°;  r-1  :  4- 
diphenyl- 2  :  3-dimethylpiperazine,  m.  p.  89 — 90°,  and 
its  picrate,  m.  p.  202 — 205°  (decomp.).  The  r-1  :  4- 
diphenyl-2  :  3-dimethylpiperazine  is  a  true  racemoid 
compound,  the  crystals  being  monoclinic  with 
a  :  b  :  c= 1-750  :  1  :  0-8939,  (3=95°  49'.  It  was  re¬ 
solved  into  its  enantiomerides  by  d-camphor-fl- 
sulphonic  acid,  the  dextrorotatory  amine  having  m.  p. 
87°,  [<x]D  +  44-8°  in  alcohol,  a  :  b  :  c=2-401 :  1  : 1-076, 
3  =  104°  47',  and  the  Isevorotatory  amine  m.  p.  87°,. 
[a]D  —36-8°.  The  meso  -  diphenyl  -  (3y  -  diamino  -  n- 
butane,  which  is  produced  in  small  yield  simul¬ 
taneously  with  the  (ZZ-form,  -was  converted  into- 
meso-n-butylene-Ciy-diphenyldmitrosoamine,  m.  p.  125°, 
and  recovered  pure  by  reduction.  It  gives  a  dihydro¬ 
chloride  and  a  dibenzoyl  derivative,  m.  p.  250 — 251°. 

F.  G.  Soper. 

Aminoetliers  of  the  ephedrine  group.  Alkyl, 
a-phenylpropylamine  oxides.  W.  DtruiiRE  (Bull. 
Soc.  chim.,  1926,  [iv],  39,  285 — 292). — The  following 
were  prepared  by  the  action  of  dialkylamines  on 
a-phenyl-y-chloropropyl  alkyl  ethers  :  methyl  a-phenyl - 
y-dimethylaminopropyl  ether,  m.  p.  112—115°;  methyl 
cn-pkenyl-y-diethylaminopropyl  ether,  b.  p.  170°/12  mm., 
tZ20  0-971 ;  methyl  cL-phenyl-y-dipropylaminopropyl 
ether,  cZ20  0-942 ;  methyl  a-phenyl-y-diethylaminopropyl 
ether,  i Z20  0-921  ( hydrochloride ,  m.  p.  74°) ;  propyl 
cL-phenyl-y-diethylaminopropyl  ether  ( hydrochloride , 
m.  p.  94)°;  a-phenyl-y-dielhylaminopropyl  isobutyl 
ether,  d20  0-927  (hydrochloride,  m.  p.  125°) ;  tx-phenyl- 
y-dimethylaminopropyl  isoamyl  ether,  d20  1-011. 

H.  J.  Evans. 

Derivatives  of  y-aminobutaldehyde  and 
y-aminobutyl  alcohol,'  0.  Mannioh  and  P.  Hork- 
heesier  (Arch.  Pharm.,  1926,  264,  167 — 180). — 
Crotonaldehyde  interacts  with  aliphatic  amines ;  it 
also  dissolves  -with  interaction  in  solutions  of  their 
salts;  but  from  neither  reaction  is  a  homogeneous 
product  obtainable.  y-Aminobutaldehyde  deriv¬ 
atives  may,  hovrever,  be  prepared  by  way  of  the 
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corresponding  halogenoacetals.  Crotonaldehyde  and 
hydrogen  bromide  in  cold  alcohol  give  y-bromobut- 
acetal,  b.  p.  80 — 83°/12  mm.,  an  unstable  compound, 
less  convenient  to  use  in  synthetic  work  than  the 
corresponding  chloro-compound.  The  latter,  when 
treated  with  alcoholic  ammonia  at  125°,  gives  (yield 
20%)  y-aminobutacetal,  b.  p.  72 — 75°/13  mm.  ( hydro¬ 
chloride ,  m.  p.  74°;  benzylidcnc  derivative,  b.  p. 
140°/12  mm.).  Similarly  with  methylamine,  y-methyl- 
aminobutacetal,  b.  p.  77 — 79°/12  mm.  (N-benzoyl 
derivative,  an  oil),  is  obtained  (yield  70%).  This 
compound  is  so  sensitive  towards  acids  that  a  hydro¬ 
chloride  cannot  bo  directly  obtained ;  it  is  hydro¬ 
lysed  by  cold  concentrated  hydrochloric  acid  to 
y-methylaminobutaldehyde  ( chloroaurate ,  m.  -p.  96°). 
When  the  acetal  is  treated  with  ethyl  chloroacetate, 
its  hydrochloride  is  produced,  together  with  y-methyl- 
carbethoxymethylaminobutacetal  (b.  p.  133 — 135°/13 
mm.),  which  is  split  up  by  cold  concentrated  hydro¬ 
chloric  acid ;  the  identified  product  of  the  reaction 
is  sarcosine,  and  no  heterocyclic  compound  is  formed 
by  intramolecular  condensation.  With  ethyl  (3-chloro- 
propionate  the  acetal  similarly  reacts,  giving  p-methyl- 
P'-carbethoxyethylaminobutacetal,  b.  p.  about  150°/ 
13  mm.  This  also  cannot  be  caused  to  undergo 
intramolecular  condensation;  when  heated  alone 
at  200°,  it  is  decomposed  into  (3-methylaminobut- 
acetal  and  a  compound  containing  no  nitrogen. 
y-Methylaminobutyl  alcohol  (b.  p.  65°/14  mm.)  is 
obtained  when  the  aldehyde  (above)  is  reduced  with 
sodium  amalgam  and  dilute  acetic  acid. 

The  chloroacetal  and  dimethylamine  interact  in 
alcohol  at  120 — 130°  to  give  (yield  50%)  y-dimethyl- 
aminobutacetal,  b.  p.  92°/15  mm.  ( methiodide ,  m.  p. 
133°),  which  is  hydrolysed  by  cold  concentrated 
hydrochloric  acid  to  the  corresponding  aldehyde 
{chloroaurate,  m.  p.  173°).  The  syrupy  hydrochloride, 
as  obtained  from  the  preceding  hydrolysis,  when 
reduced  as  described  above,  affords  y-dimethyl- 
aminobutyl  alcohol,  b.  p.  78°/14  mm.  ( chloroaurate , 
m.  p.  131 — 132°;  methiodide,  m.  p.  242°).  The 
benzoate  (m.  p.  105°)  is  a  very  weak  anesthetic. 
y-Diethylaminobutacetal,  b.  p.  105°/15  mm.  ( meth¬ 
iodide ,  m.  p.  98 — 100°),  similarly  yields  eventually 
y-diethylaminobutyl  alcohol,  b.  p.  85°/13  mm.,  the 
benzoate  (m.  p.  161°)  of  which  has  distinct  anaesthetic 
potency.  y-Piperidinobutacetal,  obtained  by  direct 
interaction  of  piperidine  and  the  chloroacetal  at 
150 — 160°,  has  b.  p.  125 — 135°/13  mm.  It  likewise 
eventually  affords,  by  way  of  the  aldehyde  ( chloroaurate , 
m.  p.  97°),  y-piperidinobutyl  alcohol  (b.  p.  110°; 
chloroaurate,  m.  p.  81°;  methiodide,  m.  p.  112°); 
the  benzoate  (m.  p.  159°)  of  which  also  has  anesthetic 
properties. 

When  (3-chlorobutacetal  is  heated  with  aminoacetal 
at  125°,  y-V-dielhoxyethylaminobulacetal,  b.  p.  140 — 
145°/14  mm.,  is  obtained.  This  compound  is  rapidly 
•decomposed  when  treated  with  hydrochloric  acid, 
a  mixture  of  products  being  formed. 

W.  A.  Silvester. 

Condensation  of  ammonium  chloride  with 
formaldehyde  and  acetone.  C.  Mannich  and  K. 
Ritsert  (Arch.  Pharm.,  1926,  264,  164 — 167;  cf. 
A.,  1917,  i,  634). — The  products  obtained  when 


ammonium  chloride,  formaldehyde,  and  acetone 
interact  have  been  re-examined  in  the  light  of  more 
recent  experience  with  the  corresponding  products 
from  methylamine  hydrochloride  (cf.  this  vol., 
522).  This  product  is  a  complex  mixture ;  more  than 
50%  (the  residuum  from  a  vacuum  fractionation)  is 
a  resin.  The  distillate  (b.  p.  125 — 135°/15  mm.) 
tends  to  resinify  on  keeping  or  on  re-distillation. 
It  yields  when  treated  with  hydroxylamine  (the  only 
reagent  giving  a  crystalline  derivative)  the  trioxime 
(m.  p.  132°;  hydrochloride,  m.  p.  177 — 178°)  of  tri- 
y-keto-n-butylamine.  When  the  crude  basic  mixture 
is  treated,  without  previous  distillation,  with  cold 
alcoholic  hydrogen  chloride  and  afterwards  distilled, 
the  distillate  (about  60%  of  the  oily  product;  b.  p. 
60 — 130°/18  mm.)  takes  up  methyl  iodide  to  yield 
the  methiodide  (m.  p.  173°)  of  3-acetyl-l  :  4-dimethyl- 
tetrahydropyridine  (cf.  this  vol.,  523).  Evidently 
the  formaldehyde  in  excess  has  brought  about 
methylation.  W.  A.  Silvester. 

Mechanism  of  the  synthesis  of  a-amino-acids 
by  means  of  Strecker’s  reaction.  II.  Disap¬ 
pearance  of  ammonia  and  the  intermediate 
reactions.  III.  C.  Sanni£  (Bull.  Soc.  chim., 
1926,  [iv],  39,  254—274  ;  274—278;  cf.  this  vol., 
276). — II.  Disappearance  of  the  ammonia  is  irregular, 
the  form  of  the  curve  indicates  the  occurrence  of 
consecutive  reactions,  and  after  a  certain  time 
ammonia  reappears  in  the  solution.  At  20°,  the 
variation  in  the  constant  Ii  =1/7  .  xja(a—x)  is  linear 
except  for  the  first  hour.  In  the  case  of  the  reaction 
between  hydrocyanic  acid  and  acetaldehydeammonia, 
the  disappearance  of  the  reactants  takes  place  in  a 
different  manner.  The  curve  representing  the  dis¬ 
appearance  of  ammonia  in  the  action  between  this 
substance  and  a-hydroxypropionitrile  confirms  the 
hypothesis  that  the  latter  is  the  intermediate  product 
in  the  course  of  Strecker’s  reaction.  A  study  of  the 
decomposition  of  cc-aminopropionitrile  and  of  its 
combination  with  lactonitrile  seems  to  indicate  that 
its  decomposition  is  the  chief  perturbation  factor  in 
the  disappearance  of  the  ammonia.  Two  molecules 
of  the  aminonitrile  condense  to  one  of  iminonitrile, 
liberating  1  mol.  of  ammonia.  In  all  the  reactions 
dealt  with  fresh  perturbations  are  observed  at  the 
end  of  the  second  or  third  day. 

III.  The  formation  of  hydroxynitriles,  which  is 
catalysed  by  hydroxyl  ions,  seems  to  take  place  in 
two  stages,  R'CIIO-f H„0  — >-  R*CH(OH)2  and 
R-CH(0H)2+HCN  — “R-CH(0H)-CN+H20.  In 
the  first  reaction,  ammonia  is  a  better  catalyst  than 
stronger  bases  ;  this  is  ascribed  to  additional  catalytic 
action  on  the  part  of  ammonium  ions.  In  Strecker’s 
reaction  the  velocity  is  directly  proportional  to  the 
rate  of  formation  of  the  intermediate  substance  and 
thus  directly  proportional  to  the  quantity  of  ammonia 
present.  This  quantity  at  time  t  depends  on  its 
initial  concentration  and  on  the  amount  formed  by 
reason  of  the  decomposition  of  the  aminonitrile,  so 
that  there  should  be  a  double  variation  on  calculating 
the  velocity  constant  for  the  disappearance  of  hydro¬ 
cyanic  acid.  K  should  decrease  to  a  minimum 
in  proportion  to  the  diminution  in  the  original 
concentration  and  increase  towards  the  end  of 
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the  reaction.  This  accords  with  the  experimental 
results.  H.  J.  Eyans. 

Configuration  of  d-glutamic  acid,  cZ-ornith- 
ine,  and  d-lysine.  P.  Karrer,  K.  Escher,  and 
R.  Widmer  (Helv.  Chim.  Acta,  1926,  9,  301 — 323). — 
Attempts  to  prepare  an  active  glutamic  acid  from 
an  optically  active  serine  gave,  in  every  case,  a 
racemic  product.  Benzoylation  of  the  methyl  ester 
hydrochloride  of  d-fl-chloro-a-aminopropionic  acid 
(A.,  1907,  i,  900)  gives  methyl  d-$-chloro-ct-benzamido- 
propionate,  m.  p.  114°,  [a])?  +  16-2°  in  absolute  alcohol, 
which  condenses  with  ethyl  sodiomalonate  to  give 
inactive  glutamic  acid. 

Z-Benzoylasparagine,  like  Z-acetylasparagine  (A., 
1923,  i,  660),  on  treatment  with  bromine  in  barium 
hydroxide  solution  gives  Z-glyoxalid-2-one-5-carb- 
oxylic  acid,  converted  by  heating  with  hydrochloric 
acid  into  d-afS-diaminopropionic  acid  monohydro¬ 
chloride.  d-Glutamine  is  similarly  converted  through 
the  acetyl  derivative,  m.  p.  199°,  Mu  -12-5°  in 
water,  into  d-ay-diaminobutyric  acid,  isolated  as 
oxalate,  decomp,  at  205°,  [a]1, 5  +7-8°  in  water  [cf. 
racemic  oxalate  (+2H20),  m.  p.  219°].  The  hydro¬ 
chloride  has  [a]D  +8-2°  in  water.  The  optical  pro¬ 
perties  of  the  homologous  series  formed  by  the  active 
diaminopropionic  and  diaminobutyric  acids,  d-ornith- 
ine,  and  d-lysine  were  examined  for  evidence  of 
similar  configuration  in  these  compounds.  In  order 
to  eliminate  the  complications  introduced  by  salt- 
formation,  the  methyl  and  ethyl  esters  of  the  N- 
dibenzoyl  derivatives  were  prepared.  The  hydro¬ 
chlorides  of  all  four  acids  are  dextrorotatory.  The 
esters  of  the  W-dibenzoyl  derivatives  show  uniformly 
negative  rotations,  differing  little  from  each  other 
in  value  in  the  two  series.  The  ethyl  ester  shows  in 
each  case  the  smaller  rotation.  It  is  concluded  that 
d-afi-diaminopropionic  acid,  d-ay-diaminobutyric  acid, 
d-ornithine,  and  d-lysine  are  of  similar  configuration, 
that  of  Z-asparagine.  d-Glutamic  acid,  d-glutamine, 
d-ornithine,  and  d-lysine  must  accordingly  possess 
the  same  configuration  as  d-alanine,  Z-serine,  Z-cystine, 
Z-aspartic  acid,  Z-histidine,  and  Z-leucinc  (A.,  1925, 
i,  1046).  Evidence  is  adduced  in  support  of  the 
assumption  that  Z-proline,  and  therefore  Z-hygrinic 
acid,  Z-stachydrine,  and  Z-nicotinic  acid,  must  also 
be  included  in  this  group.  A  third  sub-group  of 
naturally-occurring  amino-acids  of  like  configuration, 
^-phenylalanine,  Z-tyrosine,  and  Z-dihydroxyphenyl- 
alanine  (A.,  1921,  i,  788;  1924,  i,  1068),  remains 
as  yet  unrelated,  whilst  the  configurations  of  valine, 
isoleucinc,  tryptophan,  and  hydroxyproline  are  not 
yet  established.  Comparison  of  the  specific  rotations 
of  alanine,  leucine,  and  tyrosine  with  those  of  the 
A-acetyl  derivatives  and  their  methyl  esters  (cf. 
Clough,  J.C.S.,  1918, 113, 526)  shows  that  in  d-alanine 
and  Meucine  conversion  into  the  acetamido-derivative 
is  accompanied  by  diminished  rotation,  whilst  in 
tyrosine  the  rotation  is  increased.  The  difference 
in  chemical  constitution  must,  however,  be  taken 
into  account.  It  becomes  increasingly  probable 
that  these  natural  constituents  of  albumin,  together 
with  the  simpler  alkaloids,  possess  a  uniform  con¬ 
figuration. 

d-Dibenzoyl-a(3-diaminopropionic  acid  has  m.  p. 


156—157°  (cf.  Fischer,  A.,  1907,  i,  394,  m.  p.  171— 
172°),  Md  —28-06°  in  sodium  hydroxide  solution  (cf. 
Fischer,  loc.  cit.,  [a]®  — 35-76°),  Mo  — 23-9°  in  methyl 
alcohol  ( methyl  ester,  m.  p.  153 — 154°,  [a]1,)  —21-58° 
in  methyl  alcohol ;  ethyl  ester,  m.  p.  151°,  [a]))  —13-3° 
in  ethyl  alcohol).  d-Dibenzoyl-ay-diaminobutyric  acid 
has  m.  p.  149°  (cf.  inactive  acid,  m.  p.  200 — 201°), 
[a],5  —18-15°  in  sodium  hydroxide  solution,  [a]1,;' 
—  16-36°  in  methyl  alcohol  ( methyl  ester,  [#]"  —22-74° 
in  methyl  alcohol ;  ethyl  ester,  m.  p.  133 — 134°, 
[a]1,?  —11-74°  in  ethyl  alcohol).  d-Ornithuric  acid 
has  [a]])  +10-1°  in  sodium  hydroxide  solution, 
Mi)  +1-6°  in  methyl  alcohol  ( methyl  ester,  m.  p. 
145 — 146°,  [a]}]  —13-24°  in  methyl  alcohol;  ethyl 
ester,  m.  p.  155°,  Md  —8-64°  in  ethyl  alcohol). 
d-Lysuric  acid  has  Mu  +3-07°  in  sodium  hydroxide 
solution,  M’,5  —8-59°  in  methyl  alcohol  ( methyl  ester, 
m.  p.  114°,  Mi;  -18-62°  in  methyl  alcohol;  ethyl 
ester,  m.  p.  101°,  Mi?  —16-24°  in  ethyl  alcohol). 
Rotation  dispersions  are  given  for  each  ester. 
d-Alanine  has  Mi?  +14-07°  in  dilute  hydrochloric 
acid,  giving  for  the  base  Mi;  +10-0°.  <1- Acetyl- 

alanine,  m.  p.  116°  after  sintering,  has  MS  — 45-59° 
in  water  ( methyl  ester,  [a]]?  — 64-30°  in  water). 
Acetyl-leucine,  sintering  at  155°,  m.  p.  167°,  remelting 
at  155°,  has  Ml?  -12-09°  in  alcohol  {methyl  ester, 
m.  p.  74 — -75°,  MS  —17-22°  in  water). 

d-a|3-Diaminopropionic  acid  gives  the  methyl  ester 
hydrochloride,  decomp.  183°  after  softening  at  170°, 
Ml>  +18-51°  in  water.  The  free  ester,  kept  for 
5  days  at  the  ordinary  temperature,  gives  a  white 
dipeptide,  Mu  +20°  in  water  [picrate,  m.  p.  200- — 
210°  (decomp.)],  d -Acetylglutamic  acid  has  m.  p. 
195°  after  sintering. 

It  is  suggested  that  the  new  symbols,  X  and  §, 
might  with  advantage  he  used  to  indicate  lsevo-  and 
dextro-configuration  in  optically  active  compounds, 
reserving  the  symbols  l  and  d  for  observed  sign  of 
rotation.  M.  Clark. 

Formation  of  anhydrides  of  amino-acids  and 
peptides. — K.  Shibata  (Bull.  Chem.  Soc.  Japan, 
1926,  1,  19 — 21). — A  reply  to  Ahderhalden  and 
Schwab.  A.  Davidson. 

Identification  of  creatine.  R.  J.  Williams  and 
P.  A.  Lasselle  (J.  Amer.  Chem.  Soc.,  1926,  48, 
536 — 537). — When  heated  so  that  the  temperature 
rises  about  10°  per  min.,  creatine  darkens  and  finally 
decomposes  with  effervescence  at  about  291°.  Its 
identification  is  assisted  by  its  quantitative  loss  of 
water  of  crystallisation  (12-082%)  at  100°,  and  by 
its  conversion  into  creatinine,  the  latter  being 
identified  by  the  m.  p.  of  the  pierate  and  by  the 
Jaffe  reaction.  F.  G.  Willson. 

Stereochemistry  of  the  tetrahedral  carbon 
atom.  III.  Configuration  of  the  diaminosuc- 
cinic  acids.  II.  R.  Kuhn  and  F.  Zumstein  (Ber., 
1926,  59,  [R],  479 — 488 ;  cf.  A.,  1925,  i,  780,  1249). 
weso-a(3-Diaminosuccinic  acid  is  smoothly  converted 
by  an  excess  of  concentrated  hydrochloric  acid  into 
a  sparingly  soluble  dihydrochloride,  whereas,  under 
similar  conditions,  the  dZ-acid  remains  dissolved,  but 
yields  a  monohydrochloride  on  addition  of  alcohol 
to  the  solution,  meso -a(S  -Diaminosuccinic  acid 
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dihydrobromide,  dccomp.  204°,  and  dl-af l-diamino- 
succinic  acid  monohydrobromide,  decomp,  about  205°, 
are  similarly  obtained.  Very  energetic  treatment 
with  the  halogen  acid  transforms  the  cZZ-acid  into  the 
dihydrochloride,  decomp,  about  180°,  and  dihydro¬ 
bromide,  decomp,  about  ISO0,  but  these  salts  are 
unstable.  woso-ufi-Diaminosuccinic  acid  sulphate 
decomposes  at  about  203°.  The  preparation  of  a 
monohydrochloride  or  monohydrobromide  of  the 
meso-aeid  has  not  been  achieved.  The  differing 
•ease  with  which  the  two  acids  form  salts  is  attributed 
to  the  differing  basicity  of  the  amino-groups,  the 
assumption  being  made  that  salt  formation  is  rendered 
more  difficult  by  the  close  proximity  of  the  second 
amino-group  to  the  group  \NH3'1'.  The  projection 
formulas  (I)  and  (II)  are  attributed  to  the  meso-  and 
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cZZ-acid,  respectively.  Direct  confirmation  of  this 
hypothesis  by  determination  of  the  dissociation 
•constants  of  the  two  acids  has  not  proved  possible, 
but  support  for  it  is  forthcoming  from  observations 
on  other  diamines  (this  vol.,  513).  The  isomeris¬ 
ation  of  the  dZ-  to  the  weso-acid  by  protracted 
heating  with  15%  hydrochloric  acid  and  failure  to 
•effect  the  reverse  transformation  under  far  more 
drastic  conditions  is  in  harmony  with  the  suggested 
formulae. 

Hydrolysis  of  Z-dibenzamidosuccinic  acid  with 
15%  hydrochloric  acid  affords  a  mixture  of  meso-aB- 
diaminosuccinic  acid  and  \-o.$-diaminosuccinic  acid, 
[a]f(  —18-9°  in  10%  hydrochloric  acid,  [a]®  —  10T° 
in  0-3AT-potassium  hydroxide  solution.  Treatment 
of  the  optically  active  acid  with  nitrosyl  bromide 
yields  impure  cZ-dibromosuccinic  acid,  but  it  is 
uncertain  whether  partial  raccmisation  occurs,  since 
the  optical  homogeneity  of  the  diamino-acid  is  not 
•established.  The  r-acid  is  transformed  by  nitrosyl 
chloride  or  bromide  into  the  corresponding  r-halogeno- 
acid,  whereas  the  ??zeso-acid  affords  the  m&so-dibromo- 
and  dichloro-acids  in  which  the  presence  of  the 
racemic  form  could  not  be  detected.  Similar  results 
are  obtained  by  the  addition  of  silver  nitrite  to  solu¬ 
tions  of  the  diaminosuccinic  acids  in  concentrated 
hydrochloric  or  hydrobromic  acid.  Nitrous  acid 
converts  dZ-diaminosuceinic  acid  exclusively  into 
r-tartarie  acid.  In  all  cases,  replacement  of  the  -NH2 
group  by  *OH,  Cl,  or  Br  occurs  without  change 
of  configuration  or  a  Walden  inversion  takes  place 
simultaneously  at  each  asymmetric  centre.  The  action 
of  sodium,  barium,  or  silver  nitrite  (1  mol.)  in  hydro¬ 
chloric  or  sulphuric  acid  solution  on  the  diamino¬ 
succinic  acids  yields  about  50%  of  unchanged  acid 
and  50%  of  tartaric  or  dichlorosuccinic  acid;  the 
formation  of  aminohydroxysuccinic  acid  could  not 
be  detected. 

The  action  of  naphthalene-2-sulphonyl  chloride 
dissolved  in  ether  on  a  solution  of  meso-diamino- 
succinic  acid  in  aqueous  alkali  hydroxide  affords 
meso-ctB-di-2-naphthalenesulpho7iamidosuccinic  acid, 
m.  p.  234° ;  (\\-y.°-di-2-naphthalenesulpJionamidosuc- 


cinic  acid  has  m.  p.  200°.  The  (ZZ-acid  is  transformed 
by  phenylcarbimide  into  d\-<x$-diphenylcarbamido- 
succinic  acid,  m.  p.  200°,  which  when  evaporated  with 
hydrochloric  acid  passes  into  the  compound 
CO-NH^pTT.pTT/CO-NPh 

itah-ccr  jsth-co 

NPh-CO-CH-NH-CO 
CO-NH-CH-CO-NPh  ’ 

alive  from  the  meso-aeid  is  described.  H.  Wren. 


or 


the  corresponding  deriv- 


Benzoylation  of  diacetomethylenediamide.  P. 
Knudsen  (Ber.,  1926,  59,  [B],  367). — The  product 
obtained  by  the  benzoylation  of  diaeetomethylene- 
diamide  (cf.  A.,  1915,  i,  220)  is  identified  as  benzoic 
anhydride  instead  of  as  methylene  dibenzoate;  the 
anhydride  appears  to  retain  formaldehyde  with 
great  tenacity,  thus  accounting  for  the  results  of 
previous  analyses.  H.  Wren. 

Hydrolysis  of  cyanic  acid.  W.  R.  Fearon  and 
G.  C.  Dockeray  (Biochem.  J.,  1926,  20, 13 — 16).— -In 
the  hydrolysis  of  potassium  eyanate,  carbamic  acid 
is  formed  in  concentrations  greater  than  would  be 
required  if  it  were  produced  from  ammonium  carbonate 
as  an  equilibrium  component.  It  is  concluded  that 
carbamic  acid  represents  the  first  stage  in  the  hydro¬ 
lysis  of  cyanic  acid  and  that  it  is  probably  formed  by 
direct  hydration  of  the  ketonie  form  of  cyanic  acid. 

S.  S.  Zelva. 

Applicability  of  lithium  in  place  of  sodium 
for  organic  syntheses.  C.  A.  Rojahn  and  J. 
Schulten  (Ber.,  1926,  59,  [B],  499—501). — The 
possibility  of  substituting  lithium  or  lithium  alkoxide 
for  sodium  or  its  derivative  has  been  tested  for 
the  following  reactions  :  etherification  (benzyl  ethyl 
ether) ;  Fittig’s  hydrocarbon  synthesis  (ethylbenzene) ; 
preparation  of  acid  anhydride  from  acid  chloride  and 
lithium  or  sodium  salt  of  the  acid  (acetic  anhydride) ; 
introduction  of  an  alkyl  group  into  ethyl  malonate 
or  ethyl  aeetoacetate ;  condensation  by  means  of 
lithium  or  sodium  alkoxide  (acetoacetic  ester ;  ethyl- 
malonic  ester) ;  Perkin’s  cinnamic  acid  synthesis ; 
pinacone  synthesis;  preparation  of  ethyl  ortho¬ 
formate  ;  synthesis  of  ketones  from  salts  of  aliphatic 
and  aromatic  acids  (acetone,  benzophenone) ;  Grig- 
nard’s  reaction  with  lithium  in  place  of  magnesium. 
In  general,  the  yields  are  lower  with  lithium  than  with 
sodium  except  in  the  alkylation  of  ethyl  aeetoacetate 
and  the  preparation  of  ketones  by  the  dry  distillation 
of  lithium  salts.  H.  Wren. 

Luminescent  Grignard  compounds.  W.  V. 
Evans  and  E.  M.  Diepenhorst  (J.  Amer.  Chem. 
Soc.,  1926,  48,  715—723 ;  cf.  A.,  1923,  ii,  714).— Of 
ninety  Grignard  compounds  examined,  all  except 
twenty-one  showed  chemiluminescence  on  oxidation. 
Of  the  latter,  eleven  were  chlorides  where  formation 
of  the  Grignard  compound  was  not  certain,  and 
nine  contained  radicals  of  low  mol.  wt.  The  observ¬ 
ation  of  Dufford  ( loc .  cit .)  that  luminescence  does  not 
appear  except  when  the  magnesium  is  attached  to  an 
unsaturated  carbon  atom,  was  not  confirmed,  whilst 
luminescence  is  shown,  as  stated  by  Moeller  (Arch. 
Pharm.  Chem.,  1914,  21,  449),  by  magnesium  propyl, 
.isoamyl,  and  benzyl  bromides,  but  not  by  magnesium 
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ethyl  bromide.  The  brightness  of  the  luminescence  is 
in  proportion  to  the  mol.  wt.  of  the  halogen  derivative 
so  long  as  the  nature  of  this  remains  unaltered,  or, 
in  the  case  of  aromatic  derivatives,  the  position  of 
substituents  remains  unchanged.  Generally,  the 
bromides  show  strong  luminescence,  whilst  the  iodides 
are  weak,  in  this  respect.  p-Substi tuted  deriv¬ 
atives  show  markedly  greater  luminescence  than 
o-  and  ?n- .  The  last  two  stand  in  this  order, 
with  only  slight  difference  between  them.  Lumin¬ 
escence  from  magnesium  phenyl  halides  is  dim.  One 
substituent  in  the  phenyl  group  increases  the 
luminescence,  whilst  the  introduction  of  a  second 
group  again  decreases  it.  In  the  case  of  phenyl 
radicals  containing  two  alkyl  substituents,  brightness 
of  luminescence  is  in  the  decreasing  order  3:4-, 
2  :  4-,  and  3  :  5-,  these  positions  being  relative  to 
the  magnesium  atom.  The  solvent  influences  the 
luminescence  only  in  proportion  to  its  solvent  power 
for  the  Grignard  compound,  and  accordingly  as  the 
rate  of  oxidation  is  reduced  by  the  viscosity  of  the 
solution.  Photographs  of  the  chemiluminescence 
spectra  of  a  number  of  Grignard  compounds  are 
included.  As  oxidation  proceeds,  the  light  emitted 
moves  towards  the  red  end  of  the  spectrum,  an  effect 
possibly  attributable  to  the  superimposition,  on  the 
luminescence,  of  the  fluorescence  of  the  compound 
produced  by  oxidation.  F.  G.  Willson. 

Oxidation  of  magnesium  aryl  halides.  H. 
Gilman  and  A.  Wood  (J.  Amer.  Chem.  Soc.,  1926,  48, 
806 — 810).— In  the  production  of  phenol  by  the  oxid¬ 
ation,  with  pure  or  atmospheric  oxygen,  of  magnesium 
phenyl  bromide  in  ethereal  solution,  the  yield  is 
limited  on  account  of  the  simultaneous  formation  of 
up  to  18%  of  phenylmethylcarbinol,  as  well  as  benzene 
and  diphenyl  (cf.  Wuyts,  A.,  1909,  i,  448).  The 
production  of  phenylmethylcarbinol  is  ascribed  to  the 
interaction  of  the  Grignard  compound  with  acetic 
acid  or  its  acetal,  derived  from  decomposition  of  the 
a-ethoxyethyl  hydrogen  peroxide  (cf.  Clover,  A., 
1924,  i,  363),  whilst  the  benzene  is  formed  by  reduction 
of  the  Grignard  derivative  by  hydrogen  from  the 
above  peroxide,  or  from  the  monoacetal,  ethyl 
alcohol,  or  acetic  acid,  into  which  the  peroxide  may 
also  decompose.  As  the  production  of  secondary 
alcohols  is  much  greater  than  would  correspond  with 
the  amount  of  peroxide  which  can  be  isolated  from 
the  oxidation  of  ether  alone,  it  appears  that  the  oxid¬ 
ations  are  mutually  autocatalytic.  Phenol  is  obtained 
in  good  yield  by  this  method  when  phenetole,  which 
does  not  undergo  autoxidation,  is  used  as  the  solvent. 
In  ether,  an  average  yield  of  phenol  of  26%  was 
obtained  at  0°,  cooling  below  this  temperature  showing 
little  advantage.  When  ethereal  magnesium  phenyl 
bromide  is  boiled  under  reflux  in  the  ordinary 
apparatus  into  which  air  can  diffuse  through  the 
calcium  chloride-soda-lime  drying  tube,  a  6-8% 
yield  of  phenol  is  obtained  in  8  hrs.  When  most  of 
the  ether  was  replaced  by  benzene  or  toluene,  the 
yield  of  phenol  rose,  under  the  same  conditions,  to 
16-1%  and  21-9%,  respectively. 

When  the  magnesium  phenyl  bromide  was  hydro¬ 
lysed  immediately  after  its  preparation  in  ethereal 
solution,  2-9%  of  phenol  was  obtained  (cf.  Porter  and 


Steel,  A.,  1921,  i,  140),  whilst  if  the  ether  had  been 
previously  treated  with  dry  oxygen  at  0°  for  7  hrs., 
the  yield  of  phenol  was  6-9%,  and  16-4%  when 
oxygen  was  passed  in  during  the  formation  of  the 
Grignard  compound.  The  yield  of  phenol  is  only 
slightly  affected  by  varying  the  rate  of  adding  oxygen 
or  the  quantity  of  ether  present.  Oxidation  of 
magnesium  £>-tolyl  bromide  gave  p-cresol  (15-3%), 
di-p-tolyl  (16%),  toluene  (11%),  and  p-tolylmethyl- 
carbinol  (11%).  When  an  ether-toluene  solution  of 
magnesium  phenyl  bromide  was  boiled  for  19  hrs.  at 
108°  with  yellow  mercuric  oxide,  the  yield  of  phenol 
was  15-1%.  In  ethereal  solution,  boiling  for  10  hrs. 
with  silver  oxide  gave  phenol  in  18%  yield,  whilst 
boiling  for  5  hrs.  with  sodium  peroxide  gave  phenol 
in  14-5%  yield.  F.  G.  Willson. 

Asymmetric  dialkylarsinic  acids.  Methyl- 
ethylarsinic  acid.  M.  Gtjerbet  (Compt.  rend., 
1926,  182,  638 — 640). — Ethyl  chloride  reacts  with 
methylarsenious  oxide  in  presence  of  alcoholic 
potassium  hydroxide,  giving  methylethylarsinic  acid, 
m.  p.  120 — 121°,  which  behaves  as  a  weak  monobasic 
acid,  stable  to  mild  reducing  agents,  reduced  by 
phosphorous  acid,  forming  probably  the  arsenious 
oxide,  whilst  hypophosphorous  acid  liberates  free 
arsenic.  Crystalline  sodium  and  'potassium  salts  have 
been  obtained.  a-Chloropropane  reacts  similarly 
with  methylarsenious  oxide,  giving  methyl-n-propyl- 
arsinic  acid.  L.  F.  Hewitt. 

Antimonial  analogues  of  the  cacodyl  series. 
G.  T.  Morgan  and  G.  R.  Davies  (Proc.  Roy.  Soc., 
1926,  A,  110,  523—534). — When  trimethylstibine 
dibromide  is  distilled  under  reduced  pressure  in  a 
current  of  carbon  dioxide,  methyl  bromide  and 
dimethylstibine  bromide,  m.  p.  89°,  are  formed. 
Dimethylstibine  chloride,  b.  p.  155 — 160°/750  mm.,  and 
iodide,  m.  p.  86°,  are  prepared  by  analogous  reactions. 
The  corresponding  oxyhalides  are  produced  by 
regulated  oxidation  of  the  dimethylstibine  halides, 
the  oxychloride  and  oxybromide  being  white  and  the 
oxyiodide  yellow.  Methylstibine  dichloride,  b.  p. 
115 — 120°/60  mm.,  dibromide,  m.  p.  42°,  and  di¬ 
iodide,  m.  p.  110°,  were  prepared  from  the  dimethyl¬ 
stibine  series  by  halogenation  and  demethylation. 
Dimethylstibine  trichloride,  m.  p.  105—110°  (decomp.), 
tribromide,  and  the  unstable  tri-iodide  are  described. 
The  monomethylated  antimonials  are  far  less  oxidis- 
able  than  tlie  dimethyl  compounds  and  are  not 
spontaneously  inflammable  in  air.  Dimethylstibine 
oxybromide  is  slowly  hydrolysed  in  boiling  water  to 
dimethylsiibinic  acid,  and  dimethylstibine  bromide  in 
alkaline  solution  to  dimethylstibine  oxide,  a  colourless 
oil.  Hydrolysis  of  the  monomethyl  dihalides  yields 
mathylstibine  oxide,  and  their  treatment  with  hydrogen 
sulphide  gives  methylslibine  sulphide,  m.  p.  70°. 
Attempts  to  prepare  tetramethyldistibinc  ( antimony 
cacodyl)  were  only  partly  successful.  In  addition  to 
the  desired  reaction,  2SbMe2Br-)-M=MBr2-)-Sb2Me4, 
a  reversion  to  trimethylstibine  also  occurred.  The 
presence  of  antimony  cacodyl  was  demonstrated, 
however,  by  the  yellow  complex  compound, 
2SbMe2I,SbMe4I,MeI, 

formed  with  methyl  iodide.  F.  G.  Soper. 
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Dimethylstibine  cyanide,  an  analogue  of 
cacodyl  cyanide.  G.  T.  Morgan  and  V.  E.  Yarsley 
(Proc.  Roy.  Soc.,  1926,  A,  110,  534— 537).— Tri- 
methylstibine  cyanobromide,  prepared  by  the  action  of 
cyanogen  bromide  on  trimethylstibine,  is  readily 
hydrolysed  to  trimethylstibine  hydroxybromide,  but 
when  heated  at  160 — 180°  under  reduced  pressure, 
the  cyanobromide  loses  methjd  bromide  and  yields 
dimethylstibine  cyanide,  m.  p.  113 — -114°;  this  readily 
oxidises  in  the  air,  forming  dimethylstibine  oxycyanide. 
Treatment  of  trimethylstibine  hydroxybromide  with 
silver  oxide  yielded  trimethylstibine  dihydroxide,  and 
this  on  addition  of  concentrated  hydrochloric  acid 
gave  trimethylstibine  hydroxychloride. 

F.  G.  Soper. 

Geometrical  stereoisomerism  in  the  cyclo¬ 
hexane  series.  IV.  Action  of  magnesium 
phenyl  bromide  on  cyclohexene  oxide  ;  o-phenyl- 
cycfohexanols  ;  cyclohexane-1  :  2-diol  hromo- 
hydrin  ;  A^-cyclohexenol.  P.  Bedos  (Bull.  Soc. 
chim.,  1926,  [iv],  39,  292 — -305;  cf.  Godchot  and 
Bedos,  this  vol.,  164,  280). — The  action  of  magnesium 
phenyl  bromide  on  c  (/do hexene  oxide,  followed  by 
treatment  of  the  product  with  water,  results  in  the 
formation  of  cycloAeawic-l  :  2-diol  bromohydrin,  b.  p. 
87 — 88°/9  mm.,  d\l  1-402,  1-528  (phenylur  ethane, 

m.  p.  87 — 88°),  and  AP-cydohexenol,  b.  p.  65° /7  mm., 
together  with  some  diphenyl,  an  o-phenylcyclo- 
hexanol,  b.  p.  138 — 140°,  djf,  1-035,  w',5  1-5415,  and  a 
small  quantity  of  a  hydrocarbon.  The  o-phenol- 
cycZohexanol  yields  a  phenylur  ethane,  m.  p.  135 — 136°, 
and  a  hydrogen  phthalate,  m.  p.  185 — 186°,  and  thus 
appears  to  be  distinct  from  that  prepared  by  Braun, 
Gruber,  and  Kirschbaum  (A.,  1923,  i,  107).  The 
latter  is  regarded  as  the  tr<ms-isomeride,  as  the  above 
method  of  formation  indicates  that  the  compound, 
b.  p.  138 — 140°,  has  the  crs-structure.  The  A ?-cyclo- 
hexenol  appears  to  be  identical  with  that  described 
by  Brunei  (A.,  1905,  i,  869).  The  author  regards  its 
formation  as  due  to  decomposition  of  the  bromo¬ 
hydrin  and  not  as  a  result  of  a  reaction  taking  place 
according  to  the  method  suggested  by  Blaise  (A., 
1902,  i,  357).  Attempts  to  hydrogenate  the  cis- 
compound  failed,  and  both  chromic  and  permanganic 
oxidation  yielded  no  definite  results.  The  general 
conclusion  is  reached  that  a  halogen  compound  of  the 
aromatic  series  may  replace  an  aliphatic  compound 
without  changing  the  general  character  of  the  reaction. 

H-.  J.  Evans. 

Nitration  of  decahydronaphthalene.  S.  Namet- 
kin  and  O.  Madaeff-Ssitscheff  (Ber.,  1926,  59, 
[.B],  370 — 374). — -Technical  decahydronaphthalene  is 
converted  by  prolonged  boiling  with  dilute  nitric  acid 
{d  1-2)  into  a  mixture  of  nitro-compounds  which  are 
separated  from  one  another  by  means  of  alcoholic 
potassium  hydroxide.  The  insoluble  portion  consists 
mainly  of  9- nitrodecahydronaphthalene ,  b.  p.  96 — 97°/2 
mm.,  d20  1-0847,  n00  1-4944,  with  some  9  :  10 -dinitro- 
deoahydronaphthalene,  m.  p.  164°  (decomp.).  The 
mononitro-compound  is  reduced  by  zinc  dust  in 
acetic  acid  solution  to  9-aminodecahydronaphthalene, 
b.  p.  98°/15  mm.,  df  0-9435,  w20  1-4932  (hydrochloride-, 
benzoyl  derivative,  m.  p.  148 — 149°),  which  is  con- 
verted  by  potassium  nitrite  into  9 -hydroxydecahydro- 


naphthalane,  m.  p.  65°,  and  an  octahydronaphthalcne 
(A9:10  or  A1:9),  b.  p.  88— 89°/14  mm.,  df  0-9200,  n“ 
1-4979.  The  part  of  the  nitro-product  soluble  in 
alkali  hydroxide  affords  1-nitrodecahydronaphthalene, 
b.  p.  108— 109°/14  mm.,  df  1-0825,  nw  1-4978;  the 
position  of  the  nitro-group  is  established  by  oxidation 
of  the  compound  in  alkaline  solution  by  potassium 
permanganate  to  a-ketodecahydronaphthalene  which 
gives  a  mixture  of  the  semicarbazones  of  the  c is-  and 
tran-s-forms.  H.  Wren. 

Formation  of  triphenylmethyl  in  the  ethyl 
acetoacetate  synthesis.  F.  F.  Blicke  (J.  Amer. 
Chem.  Soc.,  1926,  48,  738 — 739). — Triphenylmethyl 
bromide  reacts  quantitatively  with  ethyl  sodioaceto- 
acetate  in  ether-benzene  (cf.  Allen  and  Kolliker,  A., 
1885,  655),  with  formation  of  triphenylmethyl  and  the 
triphenylmethyl  derivative  of  ethyl  acetoacetate.  The 
former  imparts  a  deep  orange  colour  to  the  reaction 
mixture,  which  disappears  on  shaking  with  air,  and 
the  product,  after  removal  of  the  solvent  and  hydro¬ 
lysis  with  alcoholic  sodium  hydroxide,  affords  tri¬ 
phenylmethyl  peroxide  and  pfi'fU-triphenylpropionic 
acid,  m.  p.  177 — 178°  (cf.  Henderson,  J.G.S.,  1887, 
51,  226).  F.  G.  Willson. 

Action  of  a-particles  on  benzene  vapour.  W. 
Mund  and  E.  Bogaert  (Bull.  Soc.  chim.  Belg.,  1925, 
34,  410 — 415).— The  a-radiation  from  niton  acts  on 
liquid  benzene  to  produce  a  small  quantity  of  a  gas 
not  liquefied  at  —78°,  together  with  a  viscous,  non¬ 
volatile  substance  with  a  bitter,  penetrating  odour. 
From  observations  of  the  fall  of  pressure  in  benzene 
vapour  at  100°  subjected  to  the  action  of  the  same 
a-radiation,  it  is  calculated  that  2-1  x  105  mols.  of  gas 
are  removed  by  each  a-particle,  a  figure  identical  with 
that  assigned  by  Bragg  to  the  number  of  pairs  of  ions 
produced  in  benzene  by  one  a-particle  from  niton. 

G.  M.  Bennett. 

Behaviour  of  hydrazoic  acid  and  ammonium 
azide  in  benzene  and  p-xylene  under  pressure. 
A.  Bertho  (Ber.,  1926, 59,  [_B],  589 — 595 ;  cf.  Schmidt, 
A.,  1924,  i,  721). — Hydrazoic  acid  in  benzene  at  about 
200 — 210°  or  in  p-xylene  at  about  150°  undergoes 
thermal  decomposition  into  nitrogen  and  ammonium 
azide.  The  possible  introduction  of  the  imino-group 
into  the  benzene  ring  can  therefore  only  be  effected  at 
higher  temperatures  at  which  ammonium  azide 
decomposes  in  accordance  with  the  scheme  :  N4H4= 
NH3-KNH+N2.  In  p-xylene  at  200 — 210°,  dis¬ 
appearance  of  ammonium  azide  is  observed,  but  the 
production  of  a  primary  amine  could  not  be 
established  in  consequence  of  experimental  difficulties. 
More  definite  results  are  obtained  by  the  use  of 
pre-formed  ammonium  azide  in  benzene  at  260 — 280° 
or  p-xylene  at  250 — 260°,  the  higher  temperature 
appearing  necessary  on  account  of  the  smaller  pressure 
developed  during  the  change.  Under  these  conditions, 
the  imino-group  is  mainly  hydrogenated  to  ammonia, 
partly  in  accordance  with  the  scheme  3NH1=NH3+ 
N2,  partly  by  hydrogen  withdrawn  from  the  hydro¬ 
carbons,  which  are  consequently  converted  into 
substances  resembling  humus.  To  a  smaller  extent, 
it  becomes  attached  to  the  benzene  ring  with  pro¬ 
duction  of  aniline  and  p-xylidine,  respectively.  The 


ORGANIC  CHEMISTRY. 


509 


bases  have  an  odour  of  pyridine,  which,  however, 
cannot  be  present  in  more  than  minimal  amount. 

H.  Wren. 

Action  of  carbonyl  azide,  CON6,  on  aromatic 
hydrocarbons.  T.  Curtius  and  A.  Bertho  (Ber., 
1926,  59,  [-B],  565 — 589). — The  action  of  carbonyl 
azide  on  benzene,  toluene,  jj-xylene,  and  p-cymene 
has  been  investigated.  For  this  purpose,  the  con¬ 
centrated  aqueous  solution  of  carbohydrazide  hydro¬ 
chloride  is  treated  with  sodium  nitrite  and  the  azide 
is  extracted  directly  from  the  solution  by  the  hydro¬ 
carbon  under  investigation.  The  extract  is  dried  for 
a  short  time  over  calcium  chloride  and  subsequently 
heated  in  an  enamelled  iron  autoclave  at  about  150°. 
The  procedure  is  rendered  necessary  by  the  highly 
explosive  nature  of  carbonyl  azide,  but  suffers  from 
the  drawbacks  that  more  moisture  than  is  desirable 
is  present  during  the  experiments  and  that  hydrazo- 
dicarbonazide  (obtained  as  by-product  of  the  action 
of  nitrous  acid  on  carbohydrazide)  may  be  introduced 
in  small  amount  although  it  is  sparingly  soluble  in 
aromatic  hydrocarbons.  In  all  cases,  the  product 
of  the  reaction  is  a  brown  liquid  containing  a  con¬ 
siderable  quantity  of  brown  humus.  The  basic 
components  arc  separated  from  one  another  by 
fractional  precipitation  of  their  ethereal  solutions  by 
ethereal  picric  acid  or  by  fractional  crystallisation  of 
their  picrates  from  alcohol.  The  yield  of  bases  is 
small.  Benzene  gives  pyridine  and  very  little  aniline, 
toluene  affords  4-methylpyridine  and  a  little  o-tolu- 
idine,  2 : 5-dimcthyl pyridine  and  p-xylidine  are 
derived,  from  jj-xylene,  whereas  y-cymene  yields 
carvacrylamine  and  2-methyl-5-isopropylpyridine  (or 
5-methyl-2-?'sopropyIpyridine).  The  humus  contains 
a  considerable  proportion  of  nitrogen.  When  hydro¬ 
lysed  with  hydrochloric  acid,  it  affords  ammonia,  very 
small  quantities  of  the  appropriate  bases,  and  carbon' 
dioxide.  It  appears,  therefore,  to  consist  of  com¬ 
pounds  of  high  mol.  wt.  derived  from  undecomposed 
azide  residues  and  hydrocarbon  molecules. 

Since  the  gases  evolved  during  the  action  of 
carbonyl  azide  on  hydrocarbons  consist  of  nitrogen, 
carbon  monoxide,  and  carbon  dioxide,  the  formation 
of  amines  may  be  explained  by  assuming  that  the 
azide  immediately  loses  2  mols.  of  nitrogen  with 
production  of  the  “  fixed  residue,”  IN-CO-NI,  which 
unites  with  two  benzene  nuclei,  giving  diarylcarb- 
amides.  These  have  not  been  isolated,  and  appear  to 
be  hydrolysed  by  water  to  carbon  dioxide  and  the 
corresponding  primary  amine.  This  conception  is 
in  harmony  with  the  observed  ratio  of  carbon  dioxide 
to  '/j-xylidine  in  experiments  with  jj-xylene.  The 
production  of  primary  amines  in  this  manner  has 
nothing  in  common  with  their  formation  from 
aromatic  hydrocarbons  and  azoimide  or  ammonium 
azide  (cf.  Bertho,  preceding  abstract).  The  produc¬ 
tion  of  pyridines  appears  to  be  due  to  the  initial 
formation  of  compounds  of  type  (I)  analogous  to 
those  derived  from  sulphuryl  azide  (cf.  Curtius  and 


Schmidt,  A.,  1922,  i,  776),  which  lose  carbon  monoxide 
and  yield  two  residues  of  type  (II).  The  nitrogen  of 
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the  latter  compounds  then  appears  to  pass  into  the 
ring  with  extrusion  of  a  methine  group  the  fate  of 
which  could  not  be  determined. 

The  following  new  or  amended  data  are  incidentally 
recorded  :  2  :  5-dimethylpyridine  picrate,  m.  p.  163-5° 
(corr.) ;  2  :  5 -dimethylpyridinechloroplalinate  (+2H20), 
m.  p.  191°  (decomp.),  which  docs  not  appear  to  be 
identical  with  the  salt  of  the  same  composition,  m.  p. 
194°,  obtained  by  Garrett  and  Smythe  (Proc.  C.S., 
1902,  18,  47) ;  p -xylidine  chloroplatinate,  m.  p. 
(indef.)  195—198°  (decomp.)  after  softening ;  4-methyl¬ 
pyridine  picrate,  m.  p.  164°;  2('l5)-melhyl-5(V2)- 
iso propylpyridine  picrate,  m.  p.  167-5°;  2(  ?5 )-mcthyl- 
5(  ?  2)-isopropylpyridina  chloroplatinate,  m.  p.  131°. 

H.  Wren. 

Dependence  of  rotatory  power  on  chemical 
constitution.  XXVIII.  d-sec.-Butylbenzene. 
P.  W.  B.  Harrison,  J.  Kenyon,  and  J.  R.  Shepherd 
(J.C.S.,  1926,  658 — 663). — sec. -Butylbcnzenc  has  been 
prepared  in  apparently  an  optically  pure  condition. 
The  inactive  hydrocarbon  was  nitrated  and  gave 
principally  yi-nitro-sec. -butylbcnzenc.  This  was  re¬ 
duced  to  p-amino-sec.-butylbenzene  and  this  con¬ 
verted  into  the  hydrogen  tartrate,  which  vras  fraction¬ 
ally  crystallised.  Elimination  of  the  amino-group 
from  the  optically  active  base  obtained  by  decompos¬ 
ing  the  salt  gave  optically  active  sec. -butylbcnzenc. 
cZ-ji- Amino -sec. -butylbenzene  has  [a]^,  +41°,  whilst 
d-sec. -butylbenzene  has  [oc]£,„  +33-15°,  n'j&u  1-4915, 
df  0-8639.  Both  the  amine  and  the  hydrocarbon 
have  very  high  optical  rotatory  dispersive  powers : 
a«s>/a (401=1-87  and  1-81,  respectively. 

A.  E.  Mitchell. 

1-Phenylnaphthalene.  It.  Weisz  and  K. 
Woidich  (Monatsh.,  1926,  46,  453— 458).— When 
1-keto-l  :  2  :  3  :  4-tetrahydronaphthalene  is  treated 
with  magnesium  phenyl  bromide,  the  intermediate  com¬ 
pound  readily  loses  water  with  formation  of  1  -phenyl- 
3  :  4- dihydronaphtlialene,  b.  p.  175 — 177°/12  mm., 
which  is  converted  by  sulphur  at  250°  into  1  ■phenyl- 
naphthalene,  b.  p.  334o/770  mm.  This  hydrocarbon  is 
also  obtained  by  the  dehydrogenation  of  1  -a -naphlhyl- 
2:3:4: 5 -tetraliydrobenzene,  m.  p.  36°,  which  is 
obtained  by  the  action  of  magnesium  a-naphthyl 
bromide  on  cyclohexanone.  When  1 -phenylnaphthal- 
ene  [bromo- derivative,  m.  p.  70°,  and  sodium  mono- 
sidphonale  are  described)  in  acetic  acid  solution  is 
treated  with  nitric  acid,  it  yields  5(or  §)-nitro-l-phenyl- 
naphthalene,  m.  p.  132°,  which  is  readily  reduced  to 
5(or  8)-amino- 1  -phenylnaphthalene  [ hydrochloride ,  m.  p. 
234°  (decomp.) ;  acetyl  derivative,  m.  p.  169 — 170°]. 
Since  this  base  couples  with  diazotised  p-nitroanilino 
to  yield  ■p-nitrobenzeneazo-5(oT  8) -am  in  o-l-'phenyl- 
naphtlialene,  m.  p.  220 — 222°,  which  reduces  to  a 
33-diamine,  p-diamino-l-phenylnaphlhalejie  { diacetyl 
derivative,  m.  p.  278°),  it  follows  that  the  original 
nitro-group  must  occupy  either  the  5-  or  8-position. 

R,  W.  West. 

Electrochemical  oxidation  of  aromatic  hydro¬ 
carbons  containing  nuclear  chlorine.  F.  Fichter 
and  M.  Adler  (Helv.  Chim.  Acta,  1926,  9,  279 — 287 ; 
cf .  A.,  1922,  i,  37 ;  1925,  i,  1055).— Electrolytic  oxid¬ 
ation  of  chlorobenzene  in  an  emulsion  with  aqueous 
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sulphuric  acid,  using  a  lead  dioxide  anode  and  no 
diaphragm,  gives  p-benzoquinone  and,  thence,  succinic 
acid.  The  intermediate  formation  of  p-chlorophcnol 
is  postulated.  This  substance  undergoes  electrolytic 
oxidation  to  p-bcnzoquinone  more  readily  than  chloro¬ 
benzene.  The  efficiency  of  the  oxidation  is  increased 
in  either  case  by  use  of  a  diaphragm.  Oxidation 
of  p-chlorotoluene  under  similar  conditions  gives 
p-chlorobenzaldchyde  and  p-chlorobcnzoic  acid.  The 
yield  of  aldehyde  increases  with  rising  current 
density,  reaching  a  maximum  (10%)  at  0-009 
amp. /cm.2  and  afterwards  falling  off.  The  yields 
of  acid  (33-6%  at  0-0018  amp. /cm.2  and  10-5%  at 
0-0126  amp. /cm.2)  and  of  acid  and  aldehyde  com¬ 
bined  diminish  throughout  the  rise  in  current  density. 
In  alkaline  emulsion  at  60°,  the  product  is  exclusively 
p-chlorobenzoic  acid.  This  substance  is  not  readily 
susceptible  to  electrolytic  oxidation.  In  alkaline 
solution,  it  is  scarcely  attacked.  In  acetic  acid 
solution  containing  a  little  dilute  sulphuric  acid,  using 
a  platinum  electrode  and  a  diaphragm,  it  yields  at 
60—70°  p-chlorosalicylic  acid.  It  was  hoped  that 
electrolysis  of  the  sodium  salt  of  p-chlorobenzoic  acid 
might  give  indications  of  a  Kolbe  hydrocarbon 
synthesis  or  of  intermediate  peroxide  formation. 
Electrolysis  of  the  sodium  salt  in  aqueous  solution 
is,  however,  immediately  checked  by  precipitation 
of  the  free  acid.  In  presence  of  excess  of  alkali,  further 
oxidation  takes  place,  apparently  in  the  nucleus, 
since  no  product  which  might  be  produced  by  a 
Kolbe  synthesis  can  be  isolated.  Electrolytic  oxid¬ 
ation  of  2  : 4-dichlorotoluene  in  an  emulsion  with 
aqueous  sulphuric  acid,  using  a  lead  dioxide  anode 
and  no  diaphragm,  gives  2  : 4-dichlorobenzoic  acid 
(maximum  yield  6-5%).  Oxidation  of  the  sodium 
salt  of  this  acid  in  aqueous  or  alkaline  solution  fails 
to  give  any  trace  of  a  Kolbe  synthesis.  Oxidation 
of  the  acid  in  sodium  sulphate  solution  at  60°  gives 
almost  complete  breakdown  into  carbon  dioxide. 
These  failures  are  not  due  to  abnormal  breakdown  of 
p-chlorobenzoyl  peroxide  (A.,  1925,  i,  379)  or  of 
2:4:2':  4'-tetrachlorodibenzoyl  peroxide,  since 
4  :  4'-dichlorodiphenyl  and  2:4:2':  4'-tetrachloro- 
diphenyl,  respectively,  are  obtained  by  decomposition 
of  these  substances.  M.  Clark. 

Action  of  sodium  ethoxide  on  s-trichloro- 
dinitro-  and  -trinitro-benzene  and  of  hydroxyl- 
amine  on  s-trinitrotrimethoxy(phenoxy)benz- 
ene.  P.  J.  van  Rijn  (Rec.  trav.  chim.,  1926,  45, 
257 — 266). — With  the  object  of  preparing  hexanitro- 
benzene,  s-trinitrotrimethoxybenzene  was  treated 
with  hydroxylamine.  The  reaction  observed  by 
Borsche  (A.,  1923,  i,  780,  1091)  does  not  take  place 
to  any  appreciable  extent,  the  main  product  in 
ethyl-alcoholic  solution  being  s-trinitrotriethoxy- 
benzone.  s  -  Trinitrotriphenoxybenzene  behaves 
similarly,  and  it  thus  appears  that  in  highly  nitrated 
benzenes  exchange  of  alkoxy-  for  the  hydroxylamino- 
group  does  not  take  place. 

1:3:  5-Trichloro-2  :  4-dinitrobenzene  is  converted 
by  2  mols.  of  sodium  methoxide  at  the  ordinary 
temperature  into  a  mixture  of  l-cMoro-2  :  6 -dinitro- 
3  : 5 -dimethoxybenzene,  m.  p.  218°,  and  1  -chloro- 
2  :  i-dinifro-S  :  o-dimethoxybenzene,  m.  p.  102°,  with 


a  little  1:3: 5-trichloro-2-nitro-6-methoxybenzene, 
m.  p.  45-5°  (cf.  Hugounenq,  A.,  1890,  241).  The 
reaction  is  thus  much  more  complex  than  the 
analogous  reactions  described  by  Jackson  (A.,  1897, 
i,  29)  and  Hiiffer  (A.,  1921,  i,  459).  The  structure 
of  the  two  isomeric  chlorodinitrodimethoxybenzenes 
follows  (1)  from  the  conversion  of  the  isomeride, 
m.  p.  218°,  on  heating  with  aniline  into  4  :  6-dinitro- 
5-anilino-l  :  3-dimethoxybenzene  (Blanksma,  A., 
1908,  i,  147),  the  isomeride,  m.  p.  102°,  similarly 
yielding  2  :  A-dinitro-l -anilino-%  :  5-dimethoxybenzene, 
red,  m.  p.  189°;  and  (2)  from  their  nitration  to  the 
same  l-chloro-2  : 4  :  6-trinitro-3  :  5-dimethoxybenzene, 
m.  p.  85°.  The  latter  substance  on  treatment  with 
sodium  methoxide  in  benzene  yields  2:4:  6 -Irinitro- 
1:3:  5 -trimethoxybenzene,  m.  p.  75°.  With  hydroxyl¬ 
amine  hydrochloride  and  sodium  ethoxide  in  alcohol, 
this  yielded,  besides  s-trinitrotriethoxybenzene,  traces 
of  a  yellow  substance,  decomp.  200°,  possibly 
Cs(N02)3(NH-OH)2-OEt.  1:3:  5-Tribromo-2  :  4  :  6- 

trinitrobenzene,  obtained  by  Jackson’s  method 
together  with  a  substance,  m.  p.  233 — 234°  (cf.  A., 
1888,  i,  1276),  was  converted  by  sodium  phenoxide 
in  benzene  (cf.  Jackson,  A.,  1891,  i,-  1024)  into 
2:4:  6-trinitro-I  :  3  :  5-triphenoxybenzene,  m.  p. 
181°.  Hydroxylamine  in  ethyl-alcoholic  solution 
converts  the  latter  into  the  corresponding  1:3:5- 
triethoxy-compound,  in  methyl  alcohol  into  the 
analogous  methoxy-derivative.  R.  Brightman. 

Standardisation  of  the  Sandmeyer  reaction, 
with  special  applications.  H.  S.  Pry  and  I.  W. 
Grote  (J.  Amer.  Chem.  Soc.,  1926,  48,  710—714).— 
The  following  procedures  have  been  applied  to  the 
preparation  of  a  number  of  halogen-substituted 
benzene  derivatives  by  the  Sandmeyer  reaction,  and 
the  yields  compared.  The  amine  (J  mol.)  is  dissolved 
in  50%  acetic  acid  (250  c.c.),  the  solution  cooled  to 
0°,  and  50  g.  of  ice  are  added.  Sodium  nitrite 
solution  (15% ;  70  c.c.)  is  then  slowly  introduced 
below  the  surface  of  the  acetate  solution,  with 
mechanical  stirring,  which  is  continued  for  10 — 30 
min.  after  completion  of  the  mixing.  The  diazonium 
acetate  solution  is  then  added,  slowly  and  with 
agitation,  to  a  solution  (250  c.c.)  of  cuprous  halide 
(£  mol.)  and  the  corresponding  halogen  acid  (1-5 
mols.),  either  at  0 — 5°,  in  which  case  50  g.  of  ice 
are  added  to  the  cuprous  solution  (“  cold  procedure  ”), 
or  at  the  b.  p.,  in  which  case  the  temperature  is 
maintained  at  100 — 105°  by  blowing  in  steam  (“  hot 
procedure  ”).  Recovery  of  product  from  the  reaction 
mixture  is  effected,  in  both  cases,  by  steam  distill¬ 
ation.  Yields  of  the  six  p-dihalogenobenzenes, 
obtained  as  above  in  all  possible  ways  from  p-chloro-, 
bromo-,  and  iodo-aniline,  varied  from  67%  to  83%, 
and  from  67%  to  81%,  by  the  cold  and  hot  pro¬ 
cedures,  respectively,  the  former  giving  the  same  or 
higher  yields  than  the  latter  in  all  cases  except  in 
the  preparation  of  p-chloroiodobenzene  from  p-chloro- 
aniline.  Substitution  of  cuprie  for  cuprous  halide  in 
the  cold  procedure  gave  considerably  lower  yields  in 
the  preparation  of  p-dichlorobenzcne,  and  of  p-chloro- 
bromobenzene  from  p-bromoaniline,  but  appreciably 
higher  yields  in  the  preparation  of  the  latter  from 
p-chloroaniline,  and  of  jp-dibromobenzene.  Yields 
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of  dichloro-,  chlorobromo-,  chloronitro-,  and  bromo- 
nitro-benzenes  from  the  corresponding  chloro-  and 
nitro-anilines  were  in  the  order  :  para  (75 — 90%), 
ortho  (48 — 80%),  and  meta  (49 — 75%),  except  in  the 
case  of  the  dichlorobenzenes,  where  the  meta  stands 
second.  The  use  of  hot  cupric  solutions  in  the  hot 
procedure  affords  yields  of  the  order  of  10%,  with 
formation  of  azo-compounds  and  tar.  Substitution 
of  the  chlorides  of  iron,  cobalt,  nickel,  and  manganese 
for  the  cuprous  salt  is  equally  unsatisfactory  in  the 
case  of  p-chloroaniline,  except  that  ferrous  chloride 
gave  a  43%  yield.  From  the  point  of  view  of  the 
halogen  atom  introduced  by  the  above  standard 
procedures,  yields  are  in  the  relative  order  Br>I>Cl. 

F.  G.  Willson. 

Hydrolysis  of  substituted  benzyl  chlorides 
and  tbe  theory  of  steric  hindrance.  S.  C.  J. 
Olivier  (Rec.  trav.  chim.,  1926,  45,  296—306;  cf. 
A.,  1922,  i,  646;  1923,  i,  197,  769,  908).— From  a 
study  of  the  rates  of  hydrolysis  of  2  :  4-,  2  :  6-,  and 
3  :  5-dibromobenzyl  chlorides  in  aqueous  alcohol  at 
83°  and  at  30°,  in  comparison  with  earlier  results  on 
the  hydrolysis  of  the  monobromo-derivatives,  the 
author  concludes  that  steric  considerations  play  no 
part  in  the  hydrolysis  of  the  substituted  benzyl 
chlorides.  The  velocity  coefficients  found,  000289 
for  the  2  :  4-,  0-00187  for  the  2  :  6-,  and  0-00084 
for  the  3  :  5-derivative  at  83°,  are  slightly  greater 
than  the  coefficients  obtained  by  multiplying  the 
velocity  coefficient  for  benzyl,  chloride  itself  by 
the  respective  ratios  representing  the  effect  of  o-, 
m-,  and  p-monobromination  on  the  rate  of  hydrolysis, 
the  bromine  atoms  in  the  dibromo-compounds  being 
considered  independently. 

2  :  4-Dibromotoluene,  b.  p.  243-5 — 244-5°/761  mm., 
obtained  from  4  :  6-dibromo-p-toluidine  by  the 
method  previously  described  (this  vol.,  161),  yields 
on  chlorination  only  a  crude  dibromobenzyl  chloride. 
Bromination  at  the  b.  p.  yields  2  :  ^-dibromobenzyl 
bromide,  m.  p.  40 — 41°,  hydrolysed  by  potassium 
hydroxide  to  2  :  4- dibromobenzyl  alcohol,  m.  p.  81 — 
81-5°  (yielding  on  oxidation  2  : 4-dibromobenzoic 
acid,  m.  p.  172-5 — 173-5°),  together  with  a  substance, 
probably  the  corresponding  dibromobenzyl  ether, 
since  on  fractional  distillation  dibromotoluene  and  a 
dibromobenzaldehyde  apparently  result.  2 : 4 -Di¬ 
bromobenzyl  chloride  has  m.  p.  33-5 — 34°.  2  :  6-Di- 
bromotoluene,  b.  p.  242-5 — 243-5°/753  mm. ;  2  :  6 -di¬ 
bromobenzyl  bromide,  m.  p.  80°;  2  :  6-dibromobenzyl 
alcohol,  m.  p.  110 — 110-5°  (oxidised  to  2  :  6-dibromo- 
benzoic  acid,  m.  p.  150 — 151°),  and  2  :  6 -dibromo¬ 
benzyl  chloride,  m.  p.  65 — 66°,  were  similarly  obtained. 
Dibromo-p-toluidine  has  m.  p.  73-5 — 74-5°  (cf.  Fries, 
A.,  1906,  i,  644),  3  :  5 -dibromobenzyl  alcohol,  m.  p. 
107 — 107-5°,  3  :  o-dibromobenzyl  chloride,  m.  p.  50 — 
50-5°.  R.  Brightjian. 

Arylsulphuric  acids.  G.  N.  Burkhardt  and 
A.  Lapworth,  with  F.  Ashworth  (J.C.S.,  1926, 
684 — 690). — Sodium  phenyl  sulphate  is  prepared  in 
90%  yield  by  interaction  of  phenol  with  chloro- 
sulphonic  acid,  dialkylaniline  and  carbon  disulphide, 
followed  by  treatment  with  alkali  (cf.  Verley,  A., 
1901,  i,  143)  and  a  60%  yield  is  obtained  when, 
instead  of  chlorosulphonic  acid,  a  solution  of  sulph¬ 


uric  anhydride  in  liquid  sulphur  dioxide  is  used. 
Pyridine  sulphuroanhydrido  has  been  employed  in 
preparing  potassium  p-  and  o-nitrophenyl  sulphates 
and  potassium  eugenyl  sulphate,  whilst  good  yields 
of  arylsulphuric  acids  are  obtained  by  means  of 
potassium  pyrosulphate  and  dialkylaniline  (cf.  Bau¬ 
mann,  A.,  1879,  148).  The  potassium,  sodium 
(-j-3H20),  barium,  ammonium,  and  magnesium 
phenyl  sulphates  are  described.  Salts  of  the  tolyl- 
sulphuric  acids  have  been  prepared;  oxidation  of 
potassium  ??i-tolyl  sulphate  gives  potassium  m-carboxy- 
phenyl  sulphate-,  the  potassium  tolyl  sulphates  may 
be  converted  into  p-toluidine  tolyl  sulphates.  By 
these  methods  of  obtaining  arylsulphuric  acids  have 
been  obtained  potassium  a-naphlhyl  sulphate,  potass¬ 
ium  (5- naphthyl  sulphate  (+4H20),  and  potassium 
tsocugenyl  sulphate.  F.  M.  Hamer. 

Action  of  sulphur  on  the  monochloroanilines. 
Mechanism  of  aromatic  thionation  and  structure 
of  sulphide  dyes.  H.  H.  Hodgson  (J.  Soc. 
Dyers  and  Col.,  1926,  42,  76 — 80;  cf.  A.,  1925,  i, 
1104). — The  main  products  formed  by  the  action  of 
sulphur  on  the  chloroanilincs  are  green,  insoluble 
sulphurised  complexes  in  each  case,  but  under  certain 
conditions  small  quantities  of  simpler  intermediate 
substances  have  been  isolated  which  throw  light  on 
the  mechanism  involved.  Reaction  between  o-,  m-, 
and  p-chloroanilines  and  sulphur  commences  at 
about  170°  and  then  proceeds  so  rapidly  that  after 
about  6  hrs.  only  the  intractable  complex  results. 
The  initial  reaction,  most  marked  in  the  case  of  the 
o-compound,  is  a  condensation  to  a  diphenylamine 
derivative  as  indicated  by  the  appearance  of  a 
sublimate  of  the  hydrochloride  of  the  chloroaniline. 
Subsidiary  reactions  in  the  case  of  the  o-  and  m- 
ehloroanilines  result  in  the  formation  of  dichlorodi- 
aminodiphenyl  mono-  and  di-sulphides,-  whilst  with 
the  o-  and  p-chloroanilines  the  diphenylamine  con¬ 
densation  is  followed  by  thionation,  and  small  amounts 
of  the  respective  chloroaminothiodiphenylamines  have 
been  isolated,  that  from  the  p-compound  being  always 
found  in  greatest  amount. 

Acid  extraction  of  the  reaction  mixture  from 
o-chloroaniline  yielded  3  :  3' -dichloro-^ :  4' -diamino- 
diplienyl  sulphide  (which  on  diazotisation  and  coupl¬ 
ing  with  (3-naphthol  gave  a  red  azo  compound, 
C32H20O2N4Cl2S)  and  the  corresponding  disulphide, 
which  also  gave  a  red  azo  compound,  C32H20O2N4Cl2S2, 
under  the  same  conditions.  From  m-chloroaniline 
were  obtained  4  :  4' -dichloro -2  :  2' -diaminodiphenyl 
sulphide,  and  disulphide  (relatively  large  in  amount). 
The  disulphide  on  diazotisation  yielded  4-chloro- 
benzthiodiazole  (cf.  A.,  1925,  i,  532).  From  p-chloro- 
aniline  no  simple  thioamines  were  obtainedf  The 
respective  residues  left  after  acid  extraction  were 
washed  with  aqueous  ammonia  and  water  and  then 
extracted  with  a  mixture  of  ether  and  chloroform. 
This  extract  in  the  case  of  o-chloroaniline  contained 
a  chloroaminothiodiphenylamine,  C12H;)NC1S,  m.  p. 
about  130°  (indefinite),  forming  a  hydrochloride, 
readily  hydrolysed;  diazotisation  and  coupling  with 
3-naphthol  gave  a  red  azo  compound,  C22H160N3C1S. 
Only  traces  of  such  compounds  were  found  in  the 
case  of  m-chloroaniline.  With  p-chloroaniline  the 
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main  product  is  3-chloro-9-aminolhiodiphenylami?ie,  the 
amount  being  at  a  maximum  after  6  hrs.’  heating 
and  totally  disappearing  after  about  12  hrs.  The 
hydrochloride,  greenish-white,  readily  hydrolysed  solid, 
the  sulphate,  the  acetyl  derivative,  C14HnON2ClS, 
softens,  at  120°,  m.  p.  about  160°,  and  the  azo-fi- 
naphlhol  derivative  are  described.  The  final  green 
complexes  possess  the  characteristics  of  sulphide 
dyes  in  all  but  solubility  in  sodium  sulphide  and  dis¬ 
solve  only  in  concentrated  sulphuric  acid.  They 
have,  so  far,  defied  resolution.  A.  Coulthard. 

Abnormal  course  of  Grignard  reactions.  G. 
Stadnekov  and  A.  Weizmann  (J.  pr.  Chem.,  1926, 
[ii],  112,  177 — 1S6;  cf.  Stadnikov,  A.,  1915,  i,  372; 
1924,  i,  388). — Magnesium  is  not  attacked  by  a  mixture 
of  ethyl  iodide  and  dimethylaniline,  only  the  quater¬ 
nary  iodide  being  formed.  If  benzene  be  present, 
however,  the  quaternary  iodide  reacts  slowly  with 
the  magnesium,  and  in  the  course  of  several  years 
the  metal  dissolves  completely,  forming  the  compound 
NPhMc,EtMgI,CcH0.  Decomposition  of  this  with 
water  yields  no  ethane,  but  dimethylaniline  and  a 
little  tertiary  aliphatic  amine.  By  the  action  of  the 
magnesium  compound  on  benzaldehyde,  a  complex 
is  formed  which  when  treated  with  water  gives  no 
secondary  alcohol,  but  regenerates  benzaldehyde. 
The  ctheratc  obtained  by  the  action  of  magnesium 
propyl  iodide  in  benzene  on  diphenylmethyl  butyl 
ether  similarly  reacts  with  benzaldehyde  to  give  a 
complex  which  regenerates  benzaldehyde  and  di- 
phcnylmethyl  butyl  ether,  together  with  a  little 
a-phenylbutyl  alcohol,  when  decomposed  111111  water. 
Abnormal  reaction  seems  to  be  an  effect  of  high  mol. 
wt.  of  the  final  complex.  C.  Hollins. 

Conditions  of  formation  of  rings  attached  to 
the  o-,  m-,  and  ^-positions  of  the  benzene 
nucleus.  II.  Reduction  of  m-  and  ;>-phenylene- 
diacetonitrile.  A.  F.  Title  v  (J.C.S.,  1926,  508 — 
519). — Re-examination  of  the  work  of  von  Braun, 
Karpf,  and  Garn,  concerning  substances  in  which  a 
heterocyclic  ring  is  joined  to  the  benzene  ring  in  the 
m-position  (A.,  1920,  i,  251)  shows  that  in  fact  no 
ring  formation  takes  place,  for  the  amine  described 
is  in  reality  fi-ra-tolylethylamine,  and  the  unsaturated 
hydrocarbon  derived  from  it  is  ra-methylstyrene. 
Reduction  of  ra-phenylenediacetonitrile  (b.  p.  230 — 
231°/20  mm.,  m.  p.  27°)  with  sodium  and  alcohol 
gives  m-tolylacetonitrile  (?»-tolylacetamide  has  m.  p. 
141—142°  ),  m-xyleno,  hydrogen  cyanide,  and 
m-phenylene-pp'-dicthylamine,  b.  p.  162°/18  mm., 
together  with  a  40%  yield  of  p-w-tolylethylamine, 
b.  p.  97— 98°/15  mm.,  101— 102°/18  mm.  [hydro¬ 
chloride,  m.  p.  160° ;  pierate,  m.  p.  174° ;  benzoyl 
derivative,  m.  p.  72°;  phenylthiocarbamide,  m.  p. 
S6 — 87°,  platinum  salt,  m,  p.  246°  (decomp.); 
quaternary  methiodide,  m.  p.  237°],  which  is  also 
obtained,  together  with  m-xylene,  by  reduction  of 
m-tolylacetonitrile  [b.  p.  245— 247°/745  mm.  (de- 
comp.),  133  /15  mm.].  The  condensation  compound 
of  p-m-tolylethylamine  and  piperonal,  C17HJ702N, 
m.  p.  53 — 54°,  by  heating  with  methyl  iodide  and 
subsequent  treatment  with  aqueous  alcohol  is  con¬ 
verted  into methyl-Q-m-tolylethylaminehydriodide,  m.  p. 
104°  (or  107°?),  which  gives  the  base,  b.  p.  88 — 89°/ 


12  mm.  ( hydrochloride ,  m.  p.  134°;  pierate,  m.  p. 
126 — 127°).  By  boiling  with  methyl-alcoholic 
potassium  hydroxide,  the  quaternary  methiodide  of 
(3-ira-tolylcthylamine  is  converted  into  trimethylamine 
and  m-methylstyrene,  b.  p.  61 — 62°/18  mm.,  d1G 
0-906  (a(3-dibromo-a-m-tolylethane  has  m.  p.  47°). 

Reduction  of  p-phenylenediacetonitrile,  m.  p.  96°, 
gives  p-xylene,  with  a  50%  yield  of  p-p-tolylethyl- 
amine,  b.  p.  94 — 95°/13  mm.  (also  prepared  by 
reduction  of  p-tolylacetonitrile,  b.  p.  135°/14  mm., 
m.  p.  17°),  hydrochloride,  m.  p.  216°;  pierate,  m.  p. 
155° ;  platinum  salt,  m.  p.  234° ;  benzoyl  derivative, 
m.  p.  89°;  quaternary  methiodide,  m.  p.  244°.  The 
base  is  converted  by  nitrous  acid  into  (3-p -tolylethyl 
alcohol,  b.  p.  112°/12  mm.  ( -p-nitrobenzoate ,  m.  p. 
91°).  With  piperonal  the  base  gives  a  compound, 
m.  p.  107°,  which  on  treatment  with  methyl  iodide 
and  aqueous  alcohol  yields  methyl -$-p-tolylethylamine 
hydriodide,  m.  p.  149°;  the  base  has  b.  p.  96°/12  mm. 
(hydrochloride,  m.  p.  191°;  pierate,  m.  p.  135°). 
The  quaternary  methiodide  of  (3-p-tolylethylamine  is 
converted  by  methyl-alcoholic  potassium  hydroxide 
into  p-methylstyrene,  b.  p.  59 — 60°/12  mm.  (ap-di- 
bromo-a-p-tolylethane  has  m.  p.  45—46°). 

F.  M.  Hamer. 

Catalytic  reduction  of  a-nitronapbtbalene  to 
a-naphthylamine.  A.  N.  Parrett  and  A.  Lowy 
(J.  Amer.  Chem.  Soc.,  1926,  48,  778 — 782). — a-Nitro- 
naphthalene  is  reduced  to  a-naphthylamine  in 
ethylene  glycol  solution  at  70°  by  hydrogen  in 
presence  of  palladium-black.  Using  a  pressure  of 
100  lb./sq.  in.,  5  g.  of  nitronaphthalene  in  100  c.c. 
of  solvent,  and  0-2  g.  of  catalyst,  a  yield  of  98-44% 
of  amine  was  obtained  in  3  lirs.  In  a  given  time, 
the  yield  of  amine  is  increased  as  the  temperature 
of  reduction  is  raised  from  50°  to  100°.  The  yield 
of  naphthylamine  under  the  same  conditions  with 
different  solvents  increases  in  the  order  :  glycerol, 
glycol,  water,  and  isopropyl  alcohol.  Platinum  and 
palladium  oxide  catalysts  gave  slightly  better  yields 
of  naphthylamine  than  palladium-black  in  half  the 
time,  whilst  nickel  gives  much  lower  yields,  at  tem¬ 
peratures  varying  from  70°  to  240°,  in  various 
solvents.  Pure  nitronaphthalene  gave  a  93-9% 
yield  of  naphthylamine  in  presence  of  1  %  of  palladium 
oxide  in  3  hrs.  with  hydrogen  at  100  lb./sq.  in.  at 
100 — 110°,  whilst  4%  of  nickel  at  250°  yielded 
similarly  14-32%  of  the  amine.  F.  G.  Willson. 

Chlorination  and  bromination  of  4-amino- 
diphenyl.  H.  A.  Scarborough  and  W.  A.  Waters 
(J.C.S.,  1926,  557 — 562). — N-ChloroA-acctamidodi- 

phenyl,  m.  p.  129-5°  (obtained  by  the  action  of  aqueous 
sodium  hypochlorite  on  4-acetamidodiphenyl  in 
presence  of  sodium  hydrogen  carbonate),  is  converted, 
by  addition  of  water  to  the  alcoholic  acetic  acid 
solution,  into  %-chloroA-acctamidodiphenyl,  m.  p. 
147°,  which  may  be  hydrolysed  to  i-cldoroA-amino- 
diphenyl,  m.  p.  71°  [ hydrochloride ,  m.  p.  217° 
(decomp.)];  3:4 -dichlorodiphenyl  has  b.  p.  195 — 
200°/15  mm.,  m.  p.  46°,  and  gives  3  : 4-dichloro- 
benzoic  acid  on  oxidation.  3-Chloro-4-aeetamido- 
diphenyl  may  be  converted  into  impure  3-chloroA- 
chloroaceiamidodiphenyl,  but  attempts  to  bring  about 
a  rearrangement  of  this  have  resulted  only  in  loss 
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of  chlorine.  Chlorination  of  4-acetamidodiplienyl 
in  glacial  acetic  acid  yields  (impure)  3-chloro-4- 
acetamidodiphenyl  and  3:5:  4' -trichloroA-aceiamido- 
diphenyl,  m.  p.  236°,  which  is  hydrolysed  to  3  :  5  :  4'- 
Irichloro-i-aminodiphenyl,  m.  p.  128°.  Bromination 
of  4-aminodiphenyl  gives  3  :  5-dibromo-‘i-aminodi- 
phenyl,  m.  p.  119°  (3  :  5-dibromo-i-acelamidodiphenyl, 
m.  p.  162°;  3  :  5 -dibromodiphenyl,  b.  p.  208°/15  mm., 
m.  p.  15°,  is  oxidised  to  3  :  5-dibromobenzoic  acid) ; 
this  is  further  brominated  to  3:5:  i'-iribromo-i- 
aminodiphenyl,  m.  p.  149°  (acetyl  derivative,  m.  p. 
256°),  which  is  also  obtained  by  bromination  of 
4-acetamidodiphenyl,  and  is  oxidised  to  p-bromo- 
benzoic  acid.  Less  vigorous  bromination  of  4-acet¬ 
amidodiphenyl  yields  4' -bromoA-aminodiphenyl,  m.  p. 
145°,  and  a  little  3  :  i'-dibromo-i-acetamidodiphenyl, 
m.  p.  197°,  which  on  hydrolysis  and  subsequent 
bromination  gives  3:5:  4'-tribromo-4-aminodiphenyl. 
Suggestions  are  made  to  account  for  the  orientation 
of  substituents  in  the  diphenyl  molecule.  All  m.  p. 
recorded  are  corrected.  F.  M.  Hamer. 


Stereochemistry  of  aromatic  compounds.  II. 
Dissociation  constants  of  aromatic  diamines 
and  the  spatial  configuration  of  benzidine.  R. 
Kuhn  and  F.  Zumstein  (Ber.,  1926,  59,  [2?],  488 — 
498;  cf.  A.,  1925,  i,  1249). — The  first  and  second 
dissociation  constants  of  o-,  m-,  and  p-phenylenedi- 
amine  have  been  deduced  from  measurements  of 
the  hydrogen-ion  concentration  in  approximately 
•equimolecular  mixtures  of  free  base  and  mono- 
Ihydrochloride  and  mono-  and  di-hydrochloride, 
respectively ;  the  solvents  used  are  water  and 
:approximately  50%  aqueous  methyl  alcohol.  The 
basicity  of  the  first  amino-group  is  increased  2’5-fold 
by  transition  from  the  o-  to  the  ?»-compound  and 
16-fold  by  transition  from  the  m-  to  the  p-derivative. 
The  acidity  of  the  first  carboxyl  group  in  the  benzene- 
'dicarboxylic  acids  is  affected  in  the  reverse  order. 
Again,  whereas  benzoic  acid  is  appreciably  weaker 
blian  terephthalic  acid  in  the  first  phase,  aniline 
■occupies  a  place  between  o-  and  m-phenylenediamine. 
The  second  dissociation  constants  of  the  phenylene- 
diamines  increase  in  the  same  sequence  as  the  first 
■constants,  the  behaviour  being  the  opposite  of  that 
•observed  with  the  benzenedicarboxylic  acids.  The 
calculated  and  observed  values  for  the  distances 
between  the  ionogenic  groups  of  the  acids  and  amines 
are  in  harmony  only  in  the  case  of  wophthalic  acid. 
With  the  diamines,  the  distances  between  the  amino- 
groups  are  uniformly  less  than  expected  from  the 
rontgenometric  data.  If,  with  Bjerrum,  the  difference 
is  attributed  to  the  electron  displacements  in  the 
■carbon  chain,  it  follows  that  the  effect  in  benzene  is 
influenced  greatly  by  the  nature  of  the  substituent. 

From  the  dissociation  constants  of  benzidine  in 
50%  methyl  alcohol  the  distance  between  the  amino- 
groups  is  calculated  to  be  7*5  A. ;  this  figure,  con¬ 
sidered  in  the  light  of  observations  with  the  diamines 
and  dicarboxylic  acids,  must  be  regarded  as  a  minimum 
value.  This  does  not  agree  with  Kaufier’s  formula, 

CaH4’NH2  £  benzidine,  but  is  compatible  with 
G6H4-NH2’ 

the  more  usual  conception,  NH2,C6H4,C6H4,NH2. 
.Possibly  a  fixed  formula  cannot  be  assigned  to  the 


compound,  which  in  the  crystal  lattice  may  exist 
as  Kaufier’s  form,  whereas  the  benzene  nuclei  are 
repelled  from  one  another  in  solution  and  particularly 
in  the  salts  in  consequence  of  the  mutual  repulsion 
of  the  charged  amino-groups.  H.  Wren. 

Colouring  matters  derived  from  thiocarbo- 
dibenzidine.  II.  G.  Rossi  and  B.  Cecchetti 
(Gazzetta,  1925,  55,  872 — 875).— The  compound 
previously  referred  to  (A.,  1925,  i,  701),  now  named 
thiocarbodibenzidine,  readily  yields  tetrazothiocarbodi- 
benzidine  chloride,  CS(NH-C?H4-CeH4-N:NCl)2.  With 
sodium  phcnoxide  in  alkaline  solution,  this  gives 
bisphenolazolhiocarbodibenzidine, 

cs(Nh-c6h4-c„h4-n:n-c6h4-oh)2, 

which  decomposes  without  melting  at  300°  and 
acts  as  a  yellow  substantivo  dye  for  wool,  silk,  and 
cotton.  The  dilute  solution  of  its  sodium  salt  serves 
as  an  indicator,  the  orange-yellow  colour  disappearing 
when  the  reaction  becomes  acid.  Bis-fl-naphlhol- 
azolhiocarbodibenzidiyie,  similarly  prepared,  crystallises 
with  2  mols.  of  xylene ;  it  is  violet  and  does  not  melt, 
but  decomposes,  below  300°.  T.  H.  Pope. 

Reduction  of  aromatic  nitro-compounds  and 
action  of  alcoholic  potassium  hydroxide  on 
arylhydroxylamines.  E.  Bamberger  [with  E. 
Ormerod  and  E.  Reber]  (Ber.,  1926,  59,  [B],  418 — 
431). — The  reduction  of  aromatic  nitro-compounds 
in  neutral  solution  to  nitroso-,  hydroxylamino-,  and 
amino-compounds  (“  straight  reduction  ”)  and  in 
alkaline  solution  as  a  consequence  of  side  reactions 
to  azoxy-,  azo-,  hydrazo-,  and  amino-substanccs 
(“  branched  reduction  ”)  does  not  proceed  so  definitely 
as  has  been  assumed  generally.  Thus  nitrobenzene, 
when  treated  with  zinc  dust  and  water,  affords 
azoxy-  and  azo-benzene  and  ammonia,  in  addition 
to  phenylhydroxylamine  (cf.  Blaskopf,  Dies.,  Zurich, 
1895),  and  p-bromonitrobenzene  in  alcoholic  solution 
is  transformed  by  zinc  amalgam  in  the  presence  of 
aqueous  alum  into  4 : 4'-dibromo-azo-,  -hydrazo-, 
and  -azoxy-benzene,  in  addition  to  p-bromo- 
phenylhydroxylamine  (Stiegelmann,  ibid.,  1896). 
Similarly,  p-nitrotoluene  is  reduced  by  zinc  and 
calcium  chloride  to  p-tolylhydroxylamine,  azoxy- 
and  azo-toluene  (L’Orsa,  ibid.).  In  the  expect¬ 
ation  that  the  tendency  towards  “  branched  reduc¬ 
tion  ”  would  be  restricted  by  the  presence  of  anti- 
reactive  substituents  in  the  molecule,  the  action 
of  zinc  dust  and  boiling  alcoholic  potassium  hydr¬ 
oxide  on  nitrobenzene  and  its  methyl  derivatives 
containing  the  methyl  groups  in  positions  2-,  3-,  4-, 
2:3-,  2:4-,  2  :  5-,  3:4-,  2 :  6-,  and  2:4:6-  has 
been  examined  under  comparative  conditions.  With 
the  first  eight  compounds  reduction  affords  pre- 
ponderatingly  azoxy-compounds  or,  if  more  drastic, 
azo-  and  hydrazo-derivatives.  In  general,  amines 
are  not  produced,  or  only  traces  are  formed;  in  a 
few  instances,  the  production  is  somewhat  greater, 
but  even  then  is  relatively  subordinate.  Addition 
of  water  appears  to  facilitate  reduction.  With  the 
two  di-o-methyl  nitro-compounds  the  case  is  different, 
since  the  nitroxylene  affords  the  very  stable  nitroso- 
xylene  and  xylylhydroxylamine,  whilst  nitromesi- 
tylene  gives  mesitylhydroxylamine  and,  apparently, 
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traces  of  nitrosomesitylene.  Azoxyxylene  is  pro¬ 
duced  in  small  quantity  from  the  nitroxylene,  but 
nitromesitylene  yields  azoxymesitylene  in  such  small 
amount  that  its  presence  could  not  be  established 
with  certainty.  The  proportion  of  amine  obtained 
from  the  nitroxylene  or  nitromesitylene  is  much 
greater  than  that  produced  from  the  other  eight 
nitro-compounds . 

Aromatic  azoxy-compounds  are  reduced  by  zinc 
dust  and  boiling  alcoholic  potassium  hydroxide 
solution  to  azo-  and  hydrazo-compounds,  the  yields 
being  so  nearly  quantitative  that  amines  cannot 
be  formed  in  more  than  minor  amount.  In  this 
connexion,  the  di-o-substituted  azoxyxylene  is  excep¬ 
tional,  since  it  is  reduced  with  great  difficulty 
and  yields  appreciable  amounts  of  an  amine;  the 
production  of  azoxylene  could  not  be  detected. 
The  behaviour  of  azoxymesitylene  has  not  been 
examined. 

The  action  of  alcoholic  potassium  hydroxide  at 
the  atmospheric  temperature  on  arylhydroxylamines 
generally  leads  predominatingly  to  azoxy-compounds  ; 
in  certain  cases,  azo-derivatives  result  in  appreciable 
amount  and,  occasionally,  nitro-  and  amino-aryls. 
The  formation  of  amines  is  particularly  noticeable 
with  the  di-o-methylated  nitro-compounds.  Pre¬ 
sumably  in  all  cases  the  azoxy-compounds  are  formed 
from  the  nitroso-  and  hydroxylamino-derivatives, 
but  it  is  remarkable  that  the  very  stable  di-o-methyl¬ 
ated  nitroso-compounds  could  not  be  isolated  in  this 
reaction.  The  preponderance  of  azoxyaryls  from  the 
di-o-methylated  arylhydroxylamines  is  worthy  of 
comment  and  appears  to  be  due  to  the  catalytic 
acceleration  by  hydroxyl  ions  of  the  reaction  between 
nitroso-  and  hydroxylamino-derivative ;  if  this  is 
the  case,  it  is  difficult  to  explain  why  azoxyaryls  are 
formed  in  such  modest  yield  by  the  reduction  of  the 
di-o-methylated  nitro-compounds  with  zinc  and 
alcoholic  potassium  hydroxide. 

Azoxymesitylene,  m.  p.  87 — S7-5°,  is  incidentally 
described.  H.  Wren. 

Influence  of  sulphur  on  the  colour  of  azo  dyes. 
G.  D.  Palmer  and  E.  E.  Reid  (J.  Amer.  Chem.  Soc., 
1926,  48,  528—532;  cf.  A.,  1924,  i,  1243).— The 
influence  of  sulphur  in  meta  substituents  on  the 
colour  of  azo  dyes  has  been  examined  by  methods 
similar  to  those  applied  for  the  ortho  and  para 
analogues  (loc.  cit.).  Scries  of  m-aminophenyl  alkyl 
sulphides  and  sulphones  have  been  prepared  and 
coupled  with  sodium  fi-naphthol-3  :  6-disulphonate, 
and  the  resulting  dyes  compared  with  each  other  and 
with  analogous  derivatives  in  which  the  place  of  the 
sulphur-containing  substituent  is  taken  by  methyl 
and  methoxyl.  The  bathochromic  effect  of  these 
groups  is  in  the  same  order  as  that  observed  among 
the  para  analogues,  viz.,  -S02Me<-Me<-0Me<-SMe, 
but  is  not  so  distinct  or  so  intense  in  the  meta 
series  as  in  the  para.  . 

Treatment  of  alcoholic  sodium  ??i-acetamidophenyl 
sulphide  (cf.  Zincke  and  Muller,  A.,  1913,  i,  355) 
with  methyl  sulphate,  ethyl  iodide,  butyl  bromide, 
and  benzyl  chloride  affords,  respectively,  the  methyl, 
m.  p.  75°;  ethyl,  liquid,  dS,  1-0360;  n -butyl,  liquid, 
d':';  1-0101 ;  and  benzyl,  m.  p.  74-1°,  m-acetamido- 


phenyl  sulphides,  which  on  hydrolysis  with  boiling 
concentrated  hydrochloric  acid  afford  the  hydro¬ 
chlorides  of  the  corresponding  m -aminothiophenyl 
alkyl  sulphides.  m-Acetamidophenyl  methylsulphone, 
m.  p.  137°;  ethylsulphone,  m.  p.  96°;  n-butylsulphone, 
liquid,  dg  1-3727 ;  and  benzylsulphone,  m.  p.  134-2°, 
prepared  by  the  method  of  Zincke  and  Muller  (loc. 
cit.)  are  described,  and  from  these,  by  hydrolysis 
with  hydrochloric  acid  and  alcohol,  the  corresponding 
m -aminophenylalkylsulphone  hydrochlorides  were  pre¬ 
pared.  F.  G.  Willson. 

Manufacture  of  azo  dyes.  Badische  Anilin- 
und  Soda-Fabrik. — See  B.,  1926,  233. 

Intermediate  compounds  [derivatives  of  benz- 
enesulphone]  and  azo  dyes.  British  Dyestuffs 
Corpn.  Ltd.  and  K.  H.  Saunders. — See  B.,  1926, 
233. 

Azo  dyes  containing'  chromium.  Badische 
Anilin-  und  Soda-Fabrik. — See  B.,  1926,  233. 

o-Hydroxyazo  dyes.  Soc.  Chem.  Ind.  in  Basle. 
—See  B.,  1926,  234. 

Azo  dyes.  Chem.  Fabr.  Rohner  A.-G.  Pratteln. 
—See  B.,  1926,  234. 

Azo  dyes.  Soc.  Chem.  Ind.  in  Basle. — See  B., 
1926,  265. 

Action  of  cblorosulpbonic  acid  on  phenols. 

l.  Derivatives  of  the  three  cresols  and  phenol. 
J.  Pollak,  E.  Gebauer-Fulnegg,  and  E.  Riesz 
(Monatsh.,  1926,  46,  383 — 397). — When  submitted 
to  prolonged  treatment  with  excess  of  chlorosulphonic 
acid  at  the  ordinary  temperature,  phenol  and  the 
cresols  yield  disulphonyl  chlorides.  The  substitution 
is  o-  and  p-relative  to  the  hydroxy-group  and  when 
the  disulphonyl  chloride  has  a  vacant  o-  or  p-position, 
further  reaction  takes  place  at  130 — 140°  with  form¬ 
ation  of  a  trisulphonyl  chloride.  Phenol  yields  the 
-2  :  k-disulphomyl  chloride,  m.  p.  89°,  and  -2:4:6- 
trisulphonyl  chloride,  m.  p.  193°;  o-cresol  yields 
-3:5 -disulphonyl  chloride,  m.  p.  85 — 86°;  ?n-cresol 
yields  -4  : 6-disulphonyl  chloride,  m.  p.  84 — 89° 
(cf.  Claus  and  Krauss,  A.,  1888,  280),  and  -2:4:6- 
trisulphonyl  chloride,  m.  p.  151°  [-trisulphonamide, 

m.  p.  290°  (decomp.)] ;  and  p-cresol  yields  -3  :  5-di- 
sulphonyl  chloride.  When  the  reaction  is  carried 
out  at  110°,  condensation  takes  place  between  two 
molecules  of  the  cresoldisulphonyl  chloride  with 
elimination  of  hydrogen  chloride  and  formation  of 

sulphonylides,  S02C1-C7H5<°0S°2>C7H5-S02C1  (cf. 

Anschutz,  A.,  1918,  i,  424).  In  this  way,  o-cresol 
yields  tolylene-  2  :  3  -  sulphonylide  -5:5'-  disulphonyl 
chloride,  m.  p.  280°  (decomp.),  and  m-cresol  yields 
tolylene- 3  :  4,-sulphonylide-%  :  6' -disulphonyl  chloride, 
m.  p.  290°  (decomp.).  The  fact  that  phenol  cannot 
be  converted  into  a  sulphonylide  by  the  action  of 
chlorosulphonic  acid  suggests  that  the  formation 
of  these  compounds  is  determined  by  the  presence  of 
alkyl  groups  in  the  nucleus.  R.  W.  West. 

Constitution  of  tribromopbenol  bromide  and 
its  congeners.  W.  M.  Lauer  (J.  Amer,  Chem. 
Soc.,  1926,  48,  442 — 451). — Treatment  of  2  :  6-di- 
ehloro-4-bromophenol  with  chlorine  in  aqueous 
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suspension  affords  a  compound-,  C6H2OCl3Br,  (I), 
decomp,  about  114°.  The  action  of  bromine  on 
4-chloro-2  :  6-dibromophenol  yields  similarly  a  com¬ 
pound,  C6H2OClBr3,  (II),  decomp,  about  115°, 
depending  on  the  rate  of  heating,  whilst  chlorination 
of  tribromophenol  yields  the  isomeric  compound, 
C„H2OClBr3,  (III),  decomp,  about  131°.  When 
heated  with  alcohol,  all  the  above  compounds  lose  1 
atom  of  halogen  per  molecule.  In  the  case  of  (I), 
40%  of  the  substance  loses  1  atom  of  bromine,  the 
remainder  losing  1  atom  of  chlorine;  with  (II),  96% 
of  the  substance  loses  bromine,  the  remainder  losing 
chlorine;  with  (III),  43-5%  loses  bromine,  the 
remainder  losing  chlorine;  whilst  when  Benedikt’s 
trichlorophenol  bromide  (cf.  A.,  1880,  246)  is  treated 
similarly,  96%  of  the  substance  loses  bromine,  the 
remainder  losing  chlorine.  Thus  (II)  and  (III)  are 
not  identical,  and  (I)  is  not  identical  with  Benedikt’s 
trichlorophenol  bromide.  Thiele  and  Eichwede’s 
cycZohexadienone  structure  is  thus  rendered  im¬ 
probable,  whilst  the  results  can  be  explained  on 
the  basis  of  Benedikt’s  “  hypobromite  ”  structure  if, 
in  the  case  of  those  trihalogenated  phenol  chlorides 
which  contain  bromine  in  the  para  position,  a  partial 
rearrangement  to  the  isomeric  trihalogenated  phenol 
bromides  be  postulated.  F.  G.  Willson. 

Action  of  alcoholic  potassium  hydroxide  on 
chloronitrobenzene.  D.  H.  Richardson  (J.C.S., 
1926,  522 — 529  ;  cf .  Heumann,  A.,  1873,  167  ;  Will- 
gerodt,  ibid.,  1882,  953 ;  Blom,  ibid.,  1921,  i,  413). — By 
heating  p-chloronitrobenzene  at  60°  for  140  hrs.  with 
a  0-5Ar-solution  of  potassium  hydroxide  in  95%  ethyl 
alcohol,  there  is  obtained,  in  the  absence  of  acetalde¬ 
hyde,  a  92%  yield  of  pure  p-nitrophenetole ;  similarly, 
o-nitrophenetole  may  be  prepared  in  90%  yield  and 
p-nitroanisolc  (using  methyl  alcohol)  in  96%  yield, 
and  under  these  conditions  nitrophenol  is  the  only 
by-product.  Increase  in  temperature  and  in  con¬ 
centration  of  the  alkali  favours  the  formation  of 
nitrophenol  and  the  reduction  of  p-chloronitrobenzene 
to  pp'-dichloroazoxybenzene ;  when  much  of  the 
latter  is  produced,  p-chloroaniline  accompanies  it. 
But  the  production  of  pp'-dichloroazoxybenzene  is 
especially  favoured  by  the  presence  of  acetaldehyde, 
even  if  so  little  as  0-1%  is  present.  Dilution  of  the 
alcohol  with  water  decreases  the  reducing  action,  but 
also  diminishes  the  rate  of  formation  of  nitro- 
phenetole.  F.  M.  Hamer, 

Identification  of  phenols  by  means  of  the 
spectroscope.  II.  H.  Wales  and  S.  Palkin  (J. 
Amer.  Chem.  Soc.,  1926,  48,  810—813;  cf.  A.,  1924, 
ii,  630). — Absorption  spectra  maxima  are  listed  for 
the  azo  dyes  derived  from  forty-five  phenols  by 
coupling  with  p-nitrobenzenediazoniuin  chloride,  in 
aqueous,  alcoholic,  and  acetone  solution.  Examin¬ 
ation  in  more  than  one  solvent  is  preferable,  as  dyes 
which,  in  a  given  solvent,  have  nearly  coincident 
maxima,  generally  have  these  shifted  by  different 
amounts  when  the  solvent  is  changed. 

F.  G.  Willson. 

Syntheses  of  phenolic  ketones  by  Hoesch’s 
method.  I.  “  Hydroxybenzils.”  W.  Borsche 
and  0.  Walter  (Ber.,  1926,  59,  [B],  461—466). — 
According  to  Marsh  and  Stephen  (A.,  1925,  i,  1158), 


the  action  of  benzoyl  cyanide  on  resorcinol  in 
anhydrous  ether  in  the  presence  of  zinc  chloride  and 
hydrogen  chloride  yields  a  compound,  C14H10O4, 
which  is  regarded  as  2  : 4-dihydroxybenzil  with 
superoxide  structure  (cf.  Schonberg,  A.,  1922,  i,  663). 
The  formula  C20H14Og,  by  analyses  and  determination 
of  mol.  wt.,  is  indicated,  however,  and  is  supported 
by  the  isolation  of  a  6romo-derivative, 


C2gH10O3r^ 


,2C2H40,, 


m.  p.  246 — 247°  after  softening  and  loss  of  acetic  acid 
at  125°.  Failure  of  the  compound  to  react  with 
hydroxylamine,  semicarbazide,  or  phenyl  hydrazine 
and  its  derivatives,  its  inability  to  undergo  the 
benzilic  acid  transformation,  and  its  stability  towards 
hydrogen  in  the  presence  of  colloidal  palladium 
preclude  the  possibility  that  it  is  a  benzil  derivative. 
The  presence  of  three  hydroxyl  groups  is  established 
by  the  isolation  of  a  triacetate,  m.  p.  159°  (cf.  Marsh 
and  Stephen,  loc.  cif.),  tribenzoate,  m.  p.  204°,  and 
a  trimelhyl  ether,  m.  p. 

177 — 178°.  The  an- 


T 


"9(OH)- 

-CPh 

xO 


OH  ncxed  constitution  is 
therefore  ascribed  to  it. 
Similarly,  resorcinol  and  p-methoxybenzoyl  cyanide 
(prepared  from  o-ox iminoac elophe.none,  m.  p.  120°) 
give  the  corresponding  p-methoxy phenyl  derivative, 
m.  p.  229 — 230°.  With  resorcinol,  chmamoyl  chloride 
does  not  give  a  crystalline  product,  whereas  with 
phloroglucinol  a  compound,  m.  p.  142 — 143°,  is 
obtained  which  has  not  been  investigated  completely. 

H.  Wren. 


Preparation  of  2  : 4-dihydroxydipbenylmetbane 
and  of  2  :  4-dibydroxydiphenylethane.  E.  Klar- 
mann  (J.  Amer.  Chem.  Soc.,  1926,  48,  791 — 794). — 
2  :  4-Dihydroxydiphenylmeihane,  m.  p.  76 — 77°,  b.  p. 
210 — 215°/12  mm.,  is  obtained  by  the  condensation 
of  benzyl  chloride  with  resorcinol  in  nitrobenzene 
solution  in  presence  of  aluminium  chloride  at  50 — 70°. 
It  can  also  be  prepared  by  the  reduction  of  2:4- 
dihydroxybenzophenone  (cf.  Hoesch,  A.,  1915,  i,  820) 
with  amalgamated  zinc  and  boiling  hydrochloric  acid 
(1:3).  It  has  a  phenol  coefficient  of  about  22,  and 
0-5  g.  is  non-toxic  to  guinea-pigs.  2  :  4-Dihydroxy- 
diphenylethane,  m.  p.  131°,  is  obtained  by  reduction, 
as  above,  of  2  : 4-dihydroxydeoxybenzoin.  The 
latter,  prepared  by  condensation  of  phenylaceto- 
nitrile  with  resorcinol  in  ethereal  solution  in  presence 
of  zinc  chloride  and  hydrogen  chloride,  with  sub¬ 
sequent  hydrolysis  of  the  resulting  imido-hydro- 
chloride,  has  m.  p.  121°,  and  gives  a  dark  red  color¬ 
ation  with  ferric  chloride  (cf.  Finzi,  Monatsh,,  1915, 
28,  1128;  Chapman  and  Stephen,  J.C.S.,  1923,  123, 
404).  2  :  4-Dihydroxydiphenylethane  has  a  phenol 

coefficient  of  about  40,  and  0-5  g.  is  non-toxic  to 
guinea-pigs.  4-Hvdroxydiphenylmethane,  m.  p.  82 — 
83°  (cf.  Liebmann,  A.,  1882,  171),  has  a  phenol 
coefficient  of  4-6,  and  9-5  g.  is  non-toxic  to  guinea- 
pigs.  F.  G.  Willson. 

Colour  and  constitution.  I.  Influence  of  the 
methylthiol  group,  alone  and  in  conjunction 
with  the  methoxyl  group.  H.  H.  Hodgson  and 
F.  W.  Handley  (J.C.S.,  1926,  542 — 546). — When  the 
3-chloro-2-,  -4-,  and  -6-nitrophenols,  and  3-chloro- 
2-nitroanisole  are  treated  with  sodium  disulphide,  no 
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replacement  of  chlorine  takes  place,  but  the  methyl 
ethers  of  3-chloro-4-  and  -6-nitrophenols  have  been 
converted  into  2  :  2' -dinitro-5  :  5' -dimethoxydiphenyl 
disulphide,  m.  p.  152°,  and  4  :  4' -dinitro-5  :  5 '-di¬ 
methoxydiphenyl  disulphide,  m.  p.  194°,  respectively. 
By  heating  with  sodium  sulphide  and  sodium  hydr¬ 
oxide  in  presence  of  aqueous  alcohol,  followed  by 
methylation  with  methyl  sulphate,  these  disulphides 
yield  2-nitro-5-methoxythioanisole,  m.  p.  112 — 113°, 
and  4-nitro-B-?nethoxythioanisole,  m.  p.  79 — 80°, 
which  are  reduced  by  tin  and  hydrochloric  acid  to 
5-methylthiol-o-ati isidine,  m.  p.  44°  ( hydrochloride , 
m.  ]).  about  235°),  and  B-methylthiol-p-anisidine , 
which  is  an  oil  ( hydrochloride ,  m.  p.  210 — 211°). 
With  Schaffer  salt,  R-salt,  and  H-acid  as  second 
components,  azo  dyes  have  been  prepared  from 
these  amines,  and  from  o-  and  p-anisidines,  o- 
and  p-thioanisidines,  and  5-chloro-o-  and  3-chloro- 
p-anisidines.  The  bathochromic  effects  of  the  groups 
in  different  positions  are  compared,  and  it  is  found 
that  the  influence  of  the  methylthiol  group  is 
most  marked  in  the  p-position,  whilst  the  methoxyl 
group  exerts  the  optimum  effect  in  the  o-position ; 
the  maximum  effect  is  obtained  with  the  p-methyl- 
thiol  group  in  conjunction  with  an  o-methoxyl  group. 
Chlorine  shows  the  same  influence  as  the  methylthiol 
group,  but  less  strongly.  F.  M.  Hamer. 


Quinonoid  oxidation  product  of  benzylidenedi- 
p-naplithol  [phenyldi-2  -hydroxy- a-naplithyl- 
methane].  M7  Kohn  and  L.  Sohavarz  (Monatsh., 
1926,  46,  273—279 ;  cf.  A.,  1918,  i,  501).— Phenyldi- 
2-hydroxy-a-naphthylmethane  (cf.  Hewitt  and  Turner, 
A.,  1901,  i,  207)  is  oxidised  by  bromine  in  cold 
alkaline  suspension  to  the  compound 

CH^CHIcio>C:CPh'CH<cbHCH^CH' 
yellow,  m.  p.  216°.  This  is  converted,  by  the  action 
of  magnesium  methyl  iodide,  into  the  compound 

/C6h4X  /C6h4- 

CH/  >C:CPh-CH<  >CH,  m.  p.  227°; 

^CH-CMe-OH  ^CO-CH^ 

magnesium  phenyl  bromide  affords  similarly  the 
analogous  phenyl  derivative,  m.  p.  278°,  whilst 
alcoholic  hydrazine  acetate  yields  the  azo  compound, 
/CcHr 

CH/ _ >09Ph-CH 


,C6H4- 


JCH,  bronze-red, 

^C-CH-Nlft 

m.  p.  182°,  the  quoted  formulation  of  which  is 
supported  by  its  deep  colour  and  by  its  complete 
passivity  towards  boiling  acetic  anhydride. 

F.  G.  Willson. 


Synthesis  of  hydroxydivarinol.  F.  Matjthner 
(J.  pr.  Chem.,  1926,  [ii],  112,  268 — 272). — Hydroxy¬ 
divarinol  (3:4:  5-trihydroxy-a-propylbenzene)  occurs 
in  Rainalina  diracerala,  which  is  the  main  constituent 
of  the  Chinese  drug  “  Shi-Hoa.”  The  method  used 
for  the  synthesis  of  divarinol  (Mauthner,  A.,  1925, 
i,  25)  is  now  applied  to  that  of  hydroxydivarinol. 
3:4: 5-Trimethoxybenzoic  acid  (“  Organic  Syn¬ 
theses,”  VI,  1926)  is  converted  into  the  methyl  ester, 
b.  p.  297—298°  (Will,  A.,  1SSS,  1089,  gives  277—278°), 
winch  is  condensed  by  an  improved  method  with 
ethyl  acetate  and  sodium  to  give  ethyl  trimethoxy- 
benzoylacetate.  This  is  methylated  with  methyl 


iodide  and  sodium  ethoxide,  and  the  product  after 
acid  hydrolysis  yields  3:4:  5-lri methoxyprop iophenone, 
m.  p.  51 — 52°  (p -nitrophenylkydrazone,  m.  p.  1S2 — 
183°).  This  is  reduced  by  Clemmensen’s  method  to 
3:4:  5-trimethoxypropylbenzene,  b.  p.  143 — 144°/11 
mm.,  which  by  demethylation  with  hydriodic  acid  is 
converted  into  3:4: 5-trihydroxypropylbenzcne, 
in.  p.  78°,  identical  with  hydroxydivarinol. 

C.  Hollins. 

Orientation  in  the  benzene  ring.  Bromin- 
ation  of  pyrogallol  2  :  6-dimethyl  ether.  A.  A. 
Levine  (J.  Amer.  Chem.  Soc.,  1926,  48,  797 — 800). — 
Bromination  of  pyrogallol  2  :  6-dimethyl  ether  in 
carbon  disulphide  yields  3 -bromopyrogallol  2  :  6 -di¬ 
methyl  ether,  b.  p.  1S5 — 190°/40  mm.,  which,  on  treat¬ 
ment  with  excess  of  chlorine  in  the  same  solvent, 
affords  4  :  5-dichloro-B-bromopyrogallol  2  :  6-dimethyl 
ether,  m.  p.  127 — 128°  ( benzoate ,  m.  p.  114 — 115°; 
acetate,  m.  p.  97 — 98°).  Bromination  of  syringic  acid 
(4-hydroxy-3  :  5-dimethoxybcnzoic  acid)  in  chloro¬ 
form  affords  2-bromosyringic  acid,  m.  p.  155°.  Oxid¬ 
ation  of  the  latter,  and  of  the  above  3-bromopyro- 
gallol  2  :  6-dimethyl  ether,  with  chromium  trioxide 
in  10%  sulphuric  acid  and  50%  acetic  acid,  respect¬ 
ively,  yields  B-bromo-2  :  6-dimethoxy-p-benzoquinone, 
reddish-yellow,  m.  p.  148°,  together  with,  in  the  latter 
case,  a  large  proportion  of  3  :  3' -dibromo-2  :  6  :  2'  :  6'- 
tetramethoxydiphenoquinone  (3 :  B'-dibromoccerulignone), 
grey,  m.  p.  254°.  Reduction  of  the  last-named  com¬ 
pound  with  sulphur  dioxide  in  acetone  affords 
3  :  3'-dibromo-4  :  4'-dihydroxy-2  :  6  :  2'  :  6'-tetra- 
methoxydiphenyl  (cf.  Hayduck,  A.,  1876,  ii,  516). 
Similar  oxidation  of  4  :  5-dichloro-3-bromopyrogallol 
2  :  6-dimethyl  ether  in  glacial  acetic  acid  yields 
5-chloro-B-bronw-2  :  6-dimethoxy-p-benzoquinone,  red, 
m.  p.  164 — 165°.  F.  G.  Willson. 

Alkyl  and  aryl  derivatives  of  phloroglucinol. 
E.  Klarmann  and  W.  Figdor  (J.  Amer.  Chem.  Soc., 
1926,  48,  803 — 805). — Phloro-n-hexophenone,  m.  p. 
(air-dried)  95°,  or  m.  p.  118°  after  drying  in  a  vacuum, 
prepared  by  the  method  of  Karrcr  and  Rosenfeld  (A., 
1921,  i,  793),  yields,  when  reduced  with  amalgamated 
zinc  and  boiling  5%  hydrochloric  acid,  n -hexylphloro- 
glucinol,  m.  p.  108°.  2:4: 6-Trihydroxy  diphenyl- 

ethane,  m.  p.  159 — 160°,  is  obtained  similarly  from 
2:4: 6-trihydroxydeoxybenzoin  (cf.  Chapman  and 
Stephen,  J.C.S.,  1923, 123,  404).  The  diacetate,  m.  p. 
135 — 136°,  and  triacetate,  liquid,  are  described.  The 
above  substituted  phloroglucinols,  as  well  as  2  :  4  :  6- 
trihydroxydiphenylmethane  (cf.  Hoesch,  A.,  1915,  i, 
820),  are  antiseptic,  with  phenol  coefficients  of  about  S, 
the  enhancement  of  the  antiseptic  properties  of  phloro¬ 
glucinol  by  the  introduction  of  substituents  being  thus 
analogous  to  that  observed  in  the  case  of  resorcinol. 

F.  G.  Willson. 

Amidines  of  the  holocaine  type.  A.  J.  Hill 
and  I.  Rabinowitz  (J.  Amer.  Chem.  Soc.,  1926,  48, 
732 — 737). — Condensation  of  p-phenetidine  with 
acetimidoethyl,  valerimidomethyl,  and  phenylacet- 
imidoethyl  ether  hydrochloride,  respectively,  in 
ethereal  solution  at  the  ordinary  temperature, 
affords  bis-p-pheneiyl-acctamidine,  m.  p.  117 — 118°, 
-valeramidine,  m.  p.  96°,  and  -phenylacctamidine,  m.  p. 


ORGANIC  CHEMISTRY. 


517 


111°.  Similar  condensation  of  p-phenetidine  with 
the  free  imido-ethers,  obtained  by  the  action  of 
aqueous  potassium  carbonate  on  ethereal  suspensions 
of  the  above  hydrochlorides,  yields  p  -phenetyl- 
acelamidine,  CMe(NH2);N-C6H4-OEt,  m.  p.  Ill — 113°, 
-valeramidine,  m.  p.  86°,  and  -phenylacelamidine,  m.  p. 
88 — 89°,  respectively.  The  following  p-phenetidides, 
prepared  by  boiling  p-phenetidine  with  2  mols.  of  the 
appropriate  acid  for  6  hrs.,  are  described  :  propionyl-, 
m.  p.  120°;  n -bulyryl-,  m.  p.  108 — 110°;  and  iso- 
valeryl-p-phenetididc,  m.  p.  122°.  Bis-p-phenetyl- 
propionamidine,  m.  p.  84°;  -butyramidine,  m.  p.  106°; 
and  -iso valeramidine,  m.  p.  108°,  are  obtained  from  the 
above  respective  phenetidides  by  treating  the  phenet- 
idide  with  phosphorus  trichloride  (1  mol.)  in  benzene 
at  0°,  and  then  warming  the  mixture  with  a  further 
mol.  of  the  phenetidide.  p -Phenetyldiethylacet- 
amidine,  NEt2-CMe;N-C6H4-OEt,  m.  p.  119 — 120°,  is 
obtained  similarly  from  acet-p-pbenetidide  and 
diethylamine.  The  following  phenylureides, 
OEt-C6H4dSr:C(R)-N(C6H4-OEt)-CO-NHPh, 
obtained  by  the  action  of  phenylcarbimide  on  the 
amidines  in  ethereal  solution,  are  described  :  phenyl- 
ureide  of  bis-p-phenetyl-acetamidine,  m.  p.  164 — 165° ; 
-propionamidine,  m.  p.  101°;  -butyramidine,  m.  p. 
105° ;  -n -valeramidine,  m.  p.  102 — 103° ;  and  -phenyl- 
acetamidine,  m.  p.  118°;  and  of  p -phenetyl-acet- 
amidine,  m.  p.  164° ;  and  -n -valeramidine,  m.  p.  158°. 

F.  G.  Willson. 

Behaviour  of  mixed  0-acyl-Ar-acyl  derivatives 
in  which  the  reacting  groups  are  not  on  adjacent 
carbon  atoms.  L.  C.  Halford  and  E.  P.  Clarice 
(J.  Amer.  Chem.  Soc.,  1926,  48,  483 — 489;  cf.  A., 
1925,  i,  809). — Benzoylation  of  3  : 5-dibromo-2- 
hydroxybenzylacetanilide  (cf .  Auwers,  Anselmino,  and 
Richter,  A.,  1904,  i,  736)  affords  the  corresponding 
O-benzoyl  derivative,  m.  p.  150°,  which  yields  the 
original  hydroxy-compound  on  hydrolysis,  no 
rearrangement  taking  place.  Migration  of  acyl 
radicals  was  also  not  observed  in  the  case  of  deriv¬ 
atives  of  o-aminobenzyl  alcohol  and  of  4'-amino-4- 
hydroxydiphenyl,  the  latter  observation  being  con¬ 
trary  to  Kaufler’s  (A.,  1907,  i,  307,  794)  and  Cain’s 
(J.C.S.,  1914,  105,  1437)  formulation  of  benzidine. 
Successive  acetylation  and  benzoylation,  in  either 
order,  of  8-amino-a-naphthol  affords  only  one  acetyl- 
benzoyl  derivative,  indicating  that  rearrangement 
occurs  in  one  case,  and  that  positions  1  and  S  of  the 
naphthalene  nucleus  have  a  relationship  approaching 
that  of  an  ortho  compound.  The  following  com¬ 
pounds  are  described  :  o -acetamidobenzyl  alcohol,  m.  p. 
116°  (acetate,  m.  p.  95°;  benzoate,  m.  p.  110°); 
o -benzamidobenzyl  alcohol,  m.  p.  95°  ( acetate ,  m.  p. 
115°;  benzoate,  m.  p.  131 — 132°);  4-benzamido- 
4' -hydroxydiphenyl,  m.  p.  2S4°  (acetate,  m.  p.  227°; 
benzoate,  m.  p.  273 — 274°);  i-acctamidoA' -hydroxy- 
diphenyl,  m.  p.  224—225°  (acetate,  m.  p.  219—220° ; 
benzoate,  m.  p.  254 — 255°);  8-benzamido-a-naphthol, 
m.  p.  216°  (acetate,  m.  p.  1S0°;  benzoate,  m.  p.  207 — 
208°);  and  8-acetamido-a-naphthol,  m.  p.  181° 
(acetate,  m.  p.  118°).  F.  G.  Willson. 

a-Naphthylcarbimide  as  a  reagent  for  alcohols. 
Y.  T.  Bickel  and  H.  E.  French  (J.  Amer.  Chem. 
Soc.,  1926,  48,  747 — 751). — a-Naphthylcarbimide 


reacts  readily  with  primary  and  secondary,  but  less 
readily  with  tertiary  alcohols,  with  formation  of 
the  corresponding  urethanes.  The  reaction  is  not 
disturbed  by  the  presence  of  water  in  those  cases 
where  the  application  of  heat  is  unnecessary,  generally 
with  alcohols  of  low  mol.  wt.  The  urethane  is 
separated  from  accompanying  dinaphthylearbamide  by 
extraction  with  boiling  light  petroleum  (b.  p.  100 — 
120°),  in  which  the  latter  is  insoluble.  Naphthyl- 
uretbanes  prepared  from  the  following  alcohols  are 
listed:  methyl,  m.  p.  124°;  benzyl,  m.  p.  134-5°; 
cinnamyl,  m.  p.  114°;  phenylethyl,  m.  p.  119°;  lauryl, 
m.  p.  80°;  n -amyl,  m.  p.  68°;  Jurjunyl,  m.  p.  129— 
130°;  m -methylbenzyl,  m.  p.  116°;  o-methoxybenzyl, 
m.  p.  135 — 136°;  ethylene  glycol  (diurethane),  m.  p. 
176°;  trimethylene  glycol  (diurethane),  m.  p.  164°; 
glycerol  (triurethane),  m.  p.  191- — 192°;  ethylene 
bromohydrin,  m.  p.  86 — 87°;  trimethylene  bromo- 
hydrin,  m.  p.  73 — 74°;  ethylene  chlorohydrin,  m.  p. 
101°;  trimethylene  chlorohydrin,  m.  p.  76°;  phenyl- 
methylcarbinol,  m.  p.  106°;  phenylethylcarbinol,  m.  p. 
102°;  menthol,  m.  p.  119°;  borneol,  m.  p.  127°; 
iso bomeol,  m.  p.  130°;  cholesterol,  m.  p.  160°;  benzoin, 
m.  p.  140°;  diphenylcarbinol,  m.  p.  135 — 136°; 
cyclohexanol,  in.  p.  128 — 129°;  2-mclhylcyc\ohczanol, 
m.  p.  154 — 155°;  3-methylcyclohexanol,  m.  p.  122°; 
4-7nclhylcyc\ohexanol,  m.  p.  159 — 160°;  methylhexyl- 
carbinol,  m.  p.  63 — 64°;  and  diethylcarbinol,  m.  p. 
71—72°.  No  reaction  was  obtained  with  triphcnyl- 
carbinol,  diethylmethylcarbinol,  or  citronellol.  Con¬ 
version  of  alcohols  into  chlorides  and  condensing 
these  with  sodium  tribromophenoxide  is  not  a 
satisfactory  method  for  identification  of  alcohols, 
but  triphenylcarbinyl  iribromophenyl  ether,  m.  p. 
74 — 75°,  was  obtained  in  good  yield  by  this  method. 

F.  G.  Willson. 

Preparation  of  ethers  from  aromatic  alcohols. 
J.  B.  SendereNS  (Compt.  rend.,  1926, 182,  612 — 615 ; 
cf.  A.,  1924,  i,  638;  1925,  i,  113). — Benzyl  ether  is 
obtained  in  70%  of  the  theoretical  yield  by  treating 
benzyl  alcohol  with  sulphuric  acid  trihydrate  in  the 
cold.  When  heated  with  sulphuric  acid  trihydrate 
at  150 — 160°  for  4  hrs.,  (3-phenylethyl  alcohol  yields 
80%  of  the  theoretical  quantity  of  p- phenylethyl 
ether,  b.  p.  317 — 320°,  d  1-014.  The  preparation  of 
the  last-named  ether  is  effected  in  1  hr.  by  using 
concentrated  sulphuric  acid  at  160°,  but  hydro¬ 
carbons  are  formed,  and  if  stronger  acid  is  employed, 
hydrocarbons  alone  are  formed.  a-Phenylethyl 
alcohol  is  readily  dehydrated  by  treatment  with  2% 
of  sulphuric  acid  in  the  cold,  yielding  a -phenylethyl 
ether,  b.  p.  280 — 282°,  d  1-005,  but  on  heating  the 
reaction  mixture  to  110°  hydrocarbons  are  obtained. 
Cinnamyl  ether  is  obtained  by  treating  cinnamyl 
alcohol  with  one-tenth  or  even  one-fifteenth  of  its 
volume  of  sulphuric  acid  trihydrate  in  the  cold. 

L.  F.  Hewitt. 

[Triphenylcarbinol  hydrochloride.]  B.  Hel- 
eerich  and  H.  Sieber  (Ber.,  1926,  59,  [B],  600). — 
The  compound,  m.  p.  174°,  described  previously 
(A.,  1925,  i,  1269)  as  triphenylcarbinol  hydrochloride 
is  an  additive  compound  of  triphenylcarbinol  and 
pyridine  hydrochloride,  C19H1G0,C5H5N,HC1. 

H.  Wren. 
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Substitution  in  vicinal  trisubstituted  benzene 
derivatives.  IV.  L.  Rubenstein  (J.C.S.,  1926, 
64S — 653). — Substitution  processes  have  been  studied 
in  compounds  of  the  type  C6H3(OR)(OR')X  (1:2: 3), 
in  which  X  is  a  weakly  op-orienting  group.  Nitration 
of  2  :  3-dimethoxybenzyl  alcohol,  3-methoxy -2-ethoxy- 
benzyl  alcohol,  b.  p.  148°/13  mm.  (prepared  by  the 
action  of  methyl-alcoholic  potassium  hydroxide  on 
3-methoxy-2-ethoxybenzaldehyde),  and  2  :  3-diethoxy- 
benzyl  alcohol,  b.  p.  163°/11  mm.,  167°/19  mm., 
m.  p.  35°,  gives,  respectively,  d-nitro-2  :  3-dimethoxy¬ 
benzyl  alcohol,  m.  p.  67°;  5-nitro-3-methoxy-2-ethoxy- 
benzyl  alcohol,  m.  p.  132°,  and  5 -nitro -2  :  3-diethoxy- 
benzyl  alcohol,  m.  p.  75°.  Bromination  of  the  three 
alcohols  gives  5-bromo-2  :  3-dimethoxybenzyl  alcohol, 
m.  p.  82°  ;  5-bromo-3-methoxy-2-e thoxyben zyl  alcohol, 
m.  p.  55—56°  ;  and  o-bromo-2  :  3-diethoxybenzyl 
alcohol,  m.  p.  60°,  respectively.  Nitration  of  3 -meth- 
oxy -2-ethoxy cinnamic  acid,  m.  p.  151°  (prepared  by 
heating  3  -  methoxy  -  2  -  ethoxybenzaldehyde  and 
malonic  acid  with  pyridine  and  piperidine),  and 
of  2  : 3 -diethoxy cinnamic  acid,  m.  p.  161°,  yields 
exclusively  5-nitro-3-methoxy-2-ethoxycinnamic  acid, 
m.  p.  200 — 201°,  and  5-nitro-2  :  3 -diethoxy cinnamic 
acid,  m.  p.  199°,  respectively;  nitration  of  2  :  3-di- 
methoxycinnamic  acid  gives  5-nitro-2  :  3-dimethoxy- 
cinnamic  acid,  m.  p.  229°  ( ethyl  ester,  m.  p.  111°), 
together  with  6-nitro- 2  :  3-dimethoxycinnamic  acid, 
m.  p.  210 — 215°  (decomp.)  (ethyl  ester,  m.  p. 
S6°),  which  is  oxidised  to  a  substance,  m.  p. 
above  280°  (probably  6-nitro-3-hydroxy-2-methoxy- 
benzoic  acid).  All  the  nitro-  and  bromo-derivatives 
have  been  oxidised  in  order  to  determine  the  posi¬ 
tions  of  the  substituents.  5-Bromo-2  : 3-dimethoxy- 
benzoic  acid  has  been  prepared  from  5-amino- 
2  :  3-dimcthoxybcnzoic  acid,  obtained  by  reduction 
of  5-nitro-2  :  3-dimethoxybenzoic  acid. 

F.  M.  Hamer. 

Hydrolysis  of  o-benzoicsulphinide  (“  sac¬ 
charin”).  K.  Taufel  and  J.  Naton  (Z.  angew. 
Chem.,  1926,  39,  225 — 229). — o-Benzoicsulphinide 
is  gradually  hydrolysed,  in  neutral  or  slightly  acid 
aqueous  solution,  to  ammonium  hydrogen  o-sulpho- 
benzoate,  hydrolysis  being  accelerated  by  raising 
the  temperature,  and  being  negligible  after  2  hrs. 
at  100°.  Under  the  same  conditions,  sodium  o-benzoic¬ 
sulphinide  is  more  slowly  hydrolysed  to  sodium 
ammonium  o-sulphobenzoate.  Three  methods  of 
following  the  course  of  hydrolysis  are  described  : 
(i)  by  observing  the  ultra-violet  absorption  spectrum 
of  the  reaction  mixture  and  comparing  it  with  that 
of  pure  saccharin  and  pure  ammonium  hydrogen 
o-sulphobenzoate;  (ii)  by  heating  the  mixture  with 
magnesia  and  determining  the  ammonia  liberated ; 
(in)  hy  comparing  the  degree  of  sweetness  at  various 
times  with  that  of  pure  sugar  solutions.  m-Sulphon- 
amidobenzoic  acid  is  obtained  in  55 — 60%  yield  by 
oxidising  w-toluenesulphonamide  with  potassium 
permanganate ;  pure  ammonium  hydrogen  o-sulpho¬ 
benzoate  is  prepared  by  heating  saccharin  with  water 
in  a  sealed  tube  at  200°  ;  and  pure  sodium  ammonium 
o-sulphobenzoate  by  exactly  neutralising  the  last- 
named  acid  salt  with  OTN-sodium  hydroxide. 

W.  T.  K.  Braenholtz. 


Hydrated  ketonic  ether.  J.  Bougault  (Compt. 
rend.,  1926,  182,  582—584;  cf.  this  vol.,  167).— 
The  lactone  (I),  m.  p.  82°,  prepared  by  treating 
the  sodium  salt  of  a  monoamide  with  more  acetic 
acid  than  in  the  case  of  the  isomeride  of  higher  m.  p. 
(cf.  this  vol.,  404),  gives  the  corresponding  acid  (II) 
when  treated  with  alkalis.  It  was  not  found  possible 

CH„Ph-CH„-C-0  CH„Ph-CH,-C-OH 

(I.)  “  0<|  I  “  0<|  (II-) 

CH2Ph-CH2-C-CO  CH2Ph-CH2-C-C02H 

to  transform  the  lactone,  m.  p,  82°,  into  the  lactone, 
m.  p.  120°,  by  the  action  of  hydrochloric  acid  in 
acetic  acid  solution,  hence  it  is  probable  that  the 
isomerides  are  formed  independently. 

L.  F.  Hewitt. 

Derivatives  of  p-carboxyphenoxyacetic  acid. 
W.  G.  Christiansen  (J.  Amer.  Chem.  Soc.,  1926, 
48,  460 — 468 ;  cf.  A.,  1925,  i,  817).— Treatment  of 
p-carboxyphenoxyacetic  acid  with  methyl  alcohol 
and  hydrogen  chloride  affords  methyl  p- carbomethoxy - 
phenoxy acetate,  m.  p.  92 — 92-7°.  When  warmed  with 
concentrated  aqueous  ammonia,  the  latter  yields 
■p-carbomethoxyphenoxyacelamide,  m.  p.  164°,  which 
is  also  obtained  by  methylating  p - carboxy phenoxy  - 
acetamide,  m.  p.  282 — -282-5°,  the  latter  being  pro¬ 
duced  by  the  action  of  chloroacetamide  on  p-hydroxy- 
benzoic  acid  in  presence  of  alkali,  together  with 
Q-p-hydroxybenzoylglycollamide,  m.  p.  257 — 258°. 
When  heated  with  concentrated  aqueous  ammonia 
under  pressure  at  60 — 65°,  p-carbomethoxyphenoxy- 
acetamide  is  converted  into  p-carboxyamidophenoxy- 
acetamide,  m.  p.  261 — 264-5°.  Treatment  of  methyl 
p-carbomethoxyphenoxyacetate  with  nitric  acid 
(1  mol.)  in  concentrated  sulphuric  acid  affords  methyl 
2  -  nitro  -  i-carbomethoxyphenoxyacetate ,  pale  yellow, 
m.  p.  125-5—127°,  together  with  methyl  2  :  Q-dinitro- 
d-carbomethoxyphenoxy acetate,  m.  p.  118-5 — 119°,  a 
monomethyl  2-nitro-i-carboxyphenoxyacetate,  m.  p. 
204 — -205°,  and  methyl  2  :  4-dinitrophenoxyacetate, 
m.  p.  70 — 73°  (cf.  Pratesi,  A.,  1892, 1333).  Reduction 
of  2-nitro-4-carboxyphenoxyacetic  acid  with  ferrous 
sulphate  and  ammonia  yields 
3-keto-3  :  d-dihydro-l  :  i-benzox- 
azine-6-carboxylic  acid  (I),  m.  p. 
310 — 314°  after  softening  at 
306 — 307°,  whilst  reduction  of 
'*■'  the  methyl  ester  with  iron  and 
hydrochloric  acid  yields  the  corresponding  6-carbo- 
methoxy-denvative,  m.  p.  188 — 190-5°.  An  isomeric 
monomethyl  ester  of  2-nitro-i-carboxyphenoxyacetic 
acid,  m.  p.  151 — 154°,  is  obtained  as  a  by-product 
as  the  sodium  salt,  m.  p.  149 — 152°,  decomp,  at 
153 — 154°.  Treatment  of  (I)  with  methyl  sulphate 
and  alkali  affords  methyl  3-lcetoA-methyl-3  :  d-dihydro- 
1  :  d-benzoxazine-d-carboxylate,  in.  p.  165 — 166°, 

together  with  the  corresponding  6-carboxylic  acid, 
m.  p.  287 — 290°.  F.  G.  Willson. 

Molecular  configurations  of  polynuclear 
aromatic  compounds.  VT.  p-Dinitrodiphenic 
acid ;  its  constitution  and  resolution  into 
optically  active  components.  G.  H.  Christie, 
A.  Holderness,  and  J.  Kenner  (J.C.S.,  1926,  671 — 
676). — p -Dinitrodiphenic  acid  (chloride,  in.  p.  120°, 


NH 
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ethyl  ester,  m.  p.  114 — 115°,  amide,  m.  p.  247-5°) 
is  regarded  as  4  :  G'-dinitrodiphenie  acid  instead  of 
the  6 :  G'-isomeride  as  previously  supposed  (cf. 
Schmidt  and  Kampf,  A.,  1904,  i,  71),  giving  on 
distillation  2  : 4'-dinitrodiphenyl.  Nitration  of  2-nitro- 
phenanthraquinone  yields  2  :  7-dinitrophenanthra- 
quinone  only.  The  “  hydrazide,”  m.  p.  294 — 295° 
(decomp.),  of  the  (3-acid  and  that  of  6  :  G'-dinitro- 
diphenic  acid  (cf.  Kenner  and  Stubbings,  J.C.S.,  1921, 
119,  593)  are  reconverted  by  the  action  of  fuming 
nitric  acid  into  the  respective  acids.  (3-Dinitrodi- 
phenic  acid  gives  a  uniform  brucine  salt,  but  has  been 
resolved  by  means  of  quinine.  The  less  soluble 
quinine  salt,  m.  p.  178 — 179°  (decomp.),  [a]1,?  —218-1° 
in  chloroform,  gives  d -fi-dinitrodiphenic  acid,  m.  p. 
296°,  [a]j)  +26-90°  in  ether  ( sodium  salt,  [a]1,’  —186-4° 
in  water),  whilst  the  more  soluble  salt,  m.  p.  93°,  but 
after  drying  162 — 163°,  [a]o  —62-10°  in  chloroform, 
gives  l-fi-dmitrodipheiiic  acid,  m.  p.  296°,  [a]1,)  —26-46° 
in  ether  ( sodium  salt,  [a]))  +179-4°  in  water). 

F.  M.  Hamer. 


3:4:5:  6-Tetrachloro-2'-hydroxy-3'-methyl- 
benzoylbenzoic  acid,  iso-o-cresoltetrachloro- 
phthalein,  and  some  of  their  derivatives.  W.  R. 
Orndokff  and  C.  Schade  (J.  Amer.  Chem.  Soc., 
1926,  48,  769—773;  cf.  A.,  1925,  i,  672).— 3  :  4  :  5  :  6- 
Tetrachloro-2'-hydroxy-3'-methylbenzoylbenzoic  acid, 
m.  p.  219 — 220°,  obtained  from  o-eresol  and  tetra- 
chlorophthalie  anhydride  by  the  method  of  Ullmann 
and  Schmidt  (A.,  1920,  i,  53),  affords  a  colourless 
diacetate,  m.  p.  182°,  to  which  the  structure  (I)  is 
ascribed,  but  occasionally  an  anhydride,  m.  p.  242-5°, 
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was  obtained  when  the  acid  was  boiled  with  acetic 
anhydride  and  sulphuric  acid.  The  zinc  salt  (+3H20) 
and  barium  salt  (+9|H20)  are  described.  When 
boiled  with  aqueous  10%  sodium  carbonate,  the  acid 
is  converted  into  the  sodium  salt  of  5  :  6  :  7-trichloro- 
4-methylxanthone-8-carboxylic  acid  (cf.  Ullmann 
and  Schmidt,  loc.  cit.).  The  free  acid  has  m.  p. 
286 — 289°,  and  yields  an  acetate  (II),  m.  p.  275 — 
280°  (decomp.),  whilst  the  methyl  ester  could  not 
be  prepared  by  the  catalytic  method.  The  disodium 
salt  (+2NaOEt),  dark  blue,  the  diacetate,  colourless, 
m.  p.  224 — 227°,  and  the  dimethyl  ether,  m.  p.  261 — 
264°  (decomp.),  of  iso-o-cresoltetrachlorophthalein 
are  described.  F.  G.  Willson. 


Oxidation  of  benzaldehyde  and  the  activation 
of  oxygen  by  benzaldehyde.  W.  P.  Jorissen 
and  P.  A.  A.  van  der  Beek  (Rec.  trav.  chim.,  1926, 
45,  245—247;  cf.  A.,  1923,  ii,  629;  1924,  i,  1318).— 
In  the  oxidation  of  benzaldehyde  by  atmospheric 
oxygen  previously  described  (A.,  1897,  i,  282 ;  ii, 
253),  other  solvents  than  acetic  anhydride,  which 
cannot  act  as  “  acceptors,”  can  be  used.  With 
acetone  and  carbon  tetrachloride  considerable 
amounts  of  peroxide  (65%  in  the  former  case)  are 
formed,  and  smaller  amounts  with  benzene,  light 
petroleum,  and  chloroform.  In  the  presence  of 


pyridine,  no  peroxide  was  detected.  In  the  case  of 
acetone,  Baeyer  and  Villiger’s  benzoyl  hydroperoxide 
(perbenzoic  acid)  (A.,  1900,  i,  437)  has  been  isolated. 

R.  Brightman. 

Derivatives  of  some  halogeno-  and  halogeno- 
nitro-benzaldehydes.  J.  van  der  Lee  (Rec. 
trav.  chim.,  1926,  45,  278 — 2S3). — The  phenylhydr- 
azone,  m.  p.  127 — 127-5°,  of  p-chlorobenzaldehyde  is 
decomposed  by  light  in  the  presence  of  air,  apparently 
owing  to  oxidation  (cf.  Stobbe  and  Nowak,  A.,  1913, 
i,  1200).  The  corresponding  p- nitro-phenylhydrazone 
has  m.  p.  218 — 220°.  The  semicarbazone,  m.  p. 
227 — 228°,  and  p -nitrophenylhydrazone,  m.  p.  207 — 
208°,  of  p-bromobenzaldehyde,  the  aldoxime,  m.  p. 
141-5 — 142-5°,  semicarbazone,  m.  p.  244 — 245° 
(decomp.),  and  azine,  m.  p.  248-5 — 249°,  of  4-chloro- 

3- nitrobenzaldehyde,  and  the  semicarbazone,  m.  p. 
254 — 255°  (decomp.),  and  azine,  m.  p.  245 — 246°,  of 

4- bromo-3-nitrobenzaldehyde  are  also  described.  The 
phenylhydrazones  of  4-chloro-3-nitro-  and  4-bromo- 
3-nitro-benzaldehydes  exist  in  yellow  and  red  modific¬ 
ations,  the  yellow  form  rapidly  changing  to  the  red 
above  120°.  The  yellow  phenylhydrazone  of  4-chloro- 
3-nitrobenzaldehyde  has  m.  p.  147-5 — 148°  (after 
reddening  at  120°),  the  orange  form  (a  mixture  of 
red  and  yellow),  in.  p.  148-5 — 149-5° ;  for  the  corre¬ 
sponding  phenylhydrazone  of  4-bromo-3-nitrobenz- 
aldehyde  the  m.  p.  are  146 — 146-5°  and  148 — 148-5° 
(cf.  Chattaway  and  Clemo,  J.C.S.,  1923,  123,  3041). 

R.  Brightman. 

Pyrogenic  decomposition  of  cinnamaldebyde 
by  sudden  beating  to  a  high  temperature.  E. 
Peytral  (Bull.  Soc.  chim.,  1926,  [iv],  39,  214 — 
216). — High-temperature  decomposition  of  cinnam- 
aldehyde  takes  place  with  formation  of  carbon  mon¬ 
oxide  and  styrene,  a  portion  of  the  latter  decomposing 
into  acetylene  and  benzene.  At  the  same  time,  a 
more  profound  breaking-up  of  the  aldehyde  molecule 
occurs,  resulting  in  the  formation  of  hydrogen, 
methane,  and  ethylene,  together  with  carbon  and 
tarry  matter.  H.  J.  Evans. 

Isomerisation  of  aldehydes  to  ketones  and  its 
relation  to  the  dehydration  of  a-secondary- 
tertiary  hydrobenzoin  glycols.  S.  Danilov  and 
E.  Venus-Danilova  (Ber.,  1926,  59,  [J5],  377 — 387 ; 
cf.  Danilov,  A.,  1923,  i,  580). — Triphenylacetaldehyde 
is  partly  isomerised  to  phenyl  benzhydryl  ketone  by 
warm  45%  sulphuric  acid,  whereas  the  cold,  con¬ 
centrated  acid  causes  quantitative  formation  of  the 
ketone.  With  phosphorus  pentachloride  at  a  low 
temperature,  the  aldehyde  gives  a  mixture  of  un¬ 
changed  material  and  ketone,  whilst  at  a  higher 
temperature  triphenylchloroethylene  is  produced. 
Triphenylacetaldehydeoxime  and  warm  40%  sulph¬ 
uric  acid  afford  a  mixture  of  aldehyde  and  ketone, 
whereas  the  semicarbazone  and  50%  acid  yield  a 
similar  mixture  in  addition  to  a  little  triphenylacetio 
acid.  Analogously,  diphenylcyciohexylacetaldehyde 
is  converted  into  benzhydryl  cyclohexyl  ketone,  and 
trimethylacetaldehyde  into  methyl  isopropyl  ketone. 
With  the  latter  substance  isomerisation  is  caused  by 
hot,  dilute  sulphuric  acid,  a  mixture  of  acetic  and 
hydrochloric  acids  or  cold,  concentrated  sulphuric" 
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acid.  Trimethylacetaldehydesemicarbazone  is  trans¬ 
formed  by  dilute  acids  into  methyl  isopropyl  ketone. 

The  very  marked  influence  of  the  concentration 
of  the  reactants  and  experimental  conditions  on  the 
course  of  the  dehydration  of  a-glycols  is  particularly 
noticeable  in  the  case  of  cycZohexylhydrobenzoin, 
which  is  converted  by  oxalic  or  diluto  sulphuric  acid 
into  a  mixture  of  diphenylcycZohexylaeetaldehyde, 
a|3-diphenyl-a-cycZohexylethan-(3-one,  and  aa-diphenyl- 
(3  -  cycloh  exy  le  than  -  (3  -  one ,  and  by  concentrated  sulph¬ 
uric  acid  exclusively  into  the  last  ketone.  If,  there¬ 
fore,  the  final  product  of  the  dehydration  of  a  hydro- 
benzoin  glycol  is  a  mixture  of  aldehyde  and  ketones, 
it  appears  possible  to  alter  the  relative  amounts  of 
the  ketones  by  modifying  the  conditions  of  the 
experiment;  the  alteration  is  due  to  the  conversion 
of  the  aldehyde  into  one  of  the  ketones.  If,  how¬ 
ever,  only  ketones  result  from  the  dehydration,  the 
relative  quantities  are  not  influenced  by  alteration 
of  the  usual  conditions  of  the  reaction,  under  which 
ketones  are  not  interconvertible.  The  predominance 
of  one  or  other  ketone  in  the  presence  of  dilute  or 
concentrated  acid  shows  that  the  mechanism  of 
dehydration  differs  in  the  differing  circumstances. 

cycloHexylhydrobenzoin,  m.  p.  159-5°  ( monoacetate , 
m.  p.  174°),  is  prepared  by  the  action  of  magnesium 
ci/cZohexyl  bromide  on  benzoin.  Diphenylcyclohexyl- 
acetaldehyde,  m.  p.  124°,  yields  an  oxime,  m.  p.  161°, 
and  a  semicarbazone,  m.  p.  183°  (also  +lEtOH  or 
1C6H6) ;  its  constitution  is  established  by  its  trans¬ 
formation  by  alcoholic  potassium  hydroxide  into 
formic  acid  and  diphenylci/cZohexylmethane.  a a-Di- 
phenyl-fi-cyclohexylelkan-fi-one,  m.  p.  56°,  is  converted 
by  the  same  reagent  into  diphenylmethane  and  hexa- 
hydrobenzoic  acid. 

Attempts  to  convert  triphenylacetyl  chloride  into 
triphenylacetaldehyde  by  catalytic  hydrogenation  in 
-the  presence  of  palladised  barium  sulphate  (cf.  Rosen- 
mund,  A.,  1918,  i,  300)  afforded  only  triphenyl- 
methane. 

Attempts  to  cause  isomerisation  of  ketones  by  cold 
concentrated,  or  boiling  dilute  sulphuric  acid,  zinc 
chloride,  or  hydrobromic  acid  yielded  negative 
results.  H.  Wren. 

Reversible  interchange  between  aldehydes  or 
ketones  and  primary  or  secondary  alcohols  of 
-their  degree  of  oxidation,  W.  Ponndorf  (Z. 
angew.  Chem.,  1926,  39,  138 — 143). — Aldehydes  or 
ketones  and  primary  or  secondary  alcohols  can  he 
made  to  interchange  their  functional  groupings  by 
heating  them  together  either  alone  or  in  the  presence 
of  a  catalyst.  The  reaction  proceeds  most  smoothly 
and  completely  in  the  presence  of  a  metallic  alkoxide 
(e.g.,  aluminium  ethoxide),  but  proceeds  also  in  the 
presence  of  sodium  acetate  or  even  through  the 
influence  of  heat  alone.  The  following  preparations 
are  detailed :  cinnamyl  alcohol  and  henzaldehyde 
from  cinnamaldehyde  and  benzyl  alcohol;  anisyl 
alcohol  and  henzaldehyde  from  anisaidehyde  and 
benzyl  alcohol ;  geraniol,  nerol,  and  acetone  from  citral 
and  isopropyl  alcohol;  menthol,  valeraldehyde,  and 
valeric  acid  from  menthone  and  amyl  alcohol ;  carveol 
and  acetone  from  carvone  and  isopropyl  alcohol; 
menthone  and  cinnamic  alcohol  from  menthol  and 


cinnamaldehyde .  The  reaction  is  supposed  to  proceed, 
not  by  wandering  of  the  *OM(OR)2  grouping,  but 
according  to  the  general  scheme :  CHR^XfOM)-)- 
Rg-CO-X  ->  CR1X(OM)-0-CHR„X  — >■  CHR2X(OM)+ 
Rj-CO-X — >-  CHR,X-0-CR2X(OM)  ->  CHR1X(OM)+ 
RyCOX,  where  M=metal,  and  X=H  or  R. 

W.  T.  IC.  Braunholtz. 

Catalytic  action  of  reduced  copper  on  oximes. 
(Beckmann’s  rearrangement.  XV.)  S.  Yaaia- 
guchi  (Bull.  Chem.  Soc.  Japan,  1926,  1,  35—40;  cf. 
A.,  1925,  i,  1278). — Several  oximes  have  been  passed 
over  reduced  copper  at  200°  in  an  atmosphere  of 
hydrogen  and  the  products  examined.  From  furfur- 
aldoximc  pyromucic  amide  was  obtained.  Benz- 
amidoxime  yielded  benzamide,  benzoic  acid,  and 
benzonitrile.  Cinnamic  acid  was  obtained  from 
cinnamaldoxime.  From  dibenzylketoxime,  phenyl- 
acetic  acid  was  produced  together  with  its  amide 
and  nitrile.  Benzophenoneoxime  yielded  tetraphenyl- 
ethane,  diphenylmethane,  and  diphenylketimine.  The 
products  from  acetoxime  were  acetone  and  isopropyl- 
amine.  G.  M.  Bennett. 

Catalytic  hydrogenation  of  the  carbonyl  group 
in  aromatic  compounds  under  pressure  in 
presence  of  copper.  I.  B.  Ktjbota  and  T. 
Hayashi  (Bull.  Chem.  Soc.  Japan,  1926,  1,  14 — 19). 
— The  results  of  Sabatier  and  his  collaborators  (A., 
1914,  i,  548;  1921,  i,  347)  show  that,  under  ordinary 
pressure,  copper  is  a  suitable  catalyst  for  the  de¬ 
hydrogenation  of  the  carbinol  group,  rather  than  for 
the  hydrogenation  of  the  carbonyl  group.  It  was 
therefore  expected  that  the  reverse  would  be  true 
under  high  pressure.  This  has  been  confirmed  by 
heating  various  mono-  and  di-ketones,  mixed  with 
copper  powder,  in  an  autoclave  under  60 — 90  atm. 
Acetophenone  at  140°  yielded  phenylmethylcarbinol, 
and  at  160°  ethylbenzene.  Benzophenone  at  120° 
gave  diphenylcarbinol  and  diphenylmethane,  at  190° 
diphenylmethane  and  tetraphenylethane.  Camphor 
at  120 — 150°  gave  borneol  and  isoborneol.  From 
benzil  at  100°,  benzoin  (43%),  hydrobenzoin,  and 
isohydrobenzoin  were  formed,  whilst  at  130°  hydro- 
benzoin  (74%)  and  isohydrobenzoin  (14%)  were  the 
chief  products.  Benzoylacetone  at  83°  yielded, 
besides  much  unchanged  starting  material,  30%  of 
methyl  B -hydroxy -&-phenylethyl  ketone, 
CHPh(OH)-CH2-COMe, 

b.  p.  134 — 136°/10  mm. ;  hydrazone,  m.  p.  120 — 122° 
(decomp.).  At  105°,  benzoylacetone  was  reduced 
mainly  to  y-phenyl-a-methyl  trimethylene  glycol. 
Phthalic  anhydride  at  120°  formed  70%  of  o-carboxy- 
benzylphthalide  (hydrodiphthalyl-lactonic  acid,  Wis- 
licenus,  A.,  1885, 57),  together  with  12%  of  dihydroxy  - 

phthalan,  CGH4<g*j°|j>0,  giving  a  dibenzoyl 

derivative.  A.  Davidson. 

Polycyclic  structures  in  relation  to  their 
homocyclic  unsaturated  isomerides.  VI. 
Reactions  of  isophorone.  J.  W.  Baker  (J.C.S., 
1926,  663 — 670). — From  the  reactions  of  isophorone 
it  is  concluded  that  three  types  of  tautomerism  are 
superimposed :  (a)  three-carbon,  a[3-|3y  change, 

(b)  intra-annular,  (c)  keto-cyclol.  Treatment  of 
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isophorone  [semicarbazone,  m.  p.  199-5°  (decomp.), 
oxime,  m.  p.  79-5°,  monopiperonylidcne  derivative, 
m.  p.  145 — 146°]  with  bromine  in  carbon  tetra¬ 
chloride  solution  gives  a  dibromide,  m.  p.  about 
40°  (probably  by  addition  at  the  double  linking  in 
the  three-carbon  system),  which  liberates  hydrogen 
bromide,  forming  monobromoi.sophorone.  Further 
bromination  of  isophorone  yields  1  :  3  :  4  :  5(  ?)  - 
tetrabromo- 3  :  3  :  5-trimethylcyclohexan-l-one,  m.  p. 
135°.  Reduction  of  isophorone  by  the  Glemmensen 
method  yields  a  saturated  hydrocarbon,  ClsH2g, 
which  is  oxidised  to  ircms-caronic  acid,  whence  the 
existence  of  the  bridged  structure  in  isophorone  is 
deduced.  Reduction  by  other  methods  gives  the 
a-  and  (3-forms  of  1  :  1' :  3  :  3  :  3'  :  3'-lrimethyldicyc\o- 
hexyl-5  :  5 '-dione,  m.  p.  162°  [ disemicarbazone ,  m.  p. 
259 — 260°  (decomp.)],  and  m.  p.  126°  [ disemicarbazone , 
m.  p.  220°  (decomp.)],  respectively. 

F.  M.  Hamer. 

Thiosemicarbazones  and  semicarbazidesemi- 
carbazones  of  cyclohexanones.  I.  Mazurevitsch 
(Mitt,  wissensch.-techn.  Arbeit.  Republ.  (Russ.), 
1924,  13,  97 — 101 ;  from  Chem.  Zentr.,  1925,  II, 
398). — The  following  compounds  are  mentioned : 
semicarbazone  of  l-methyl-3-furyl-A6-cyclohexen-5-one, 
m.  p.  175-5 — 177°;  semicarbazidcsemicarbazone  of  the 
latter  compound,  C13H20O3N„,  decomp.  197 — 198-5°; 
3-phenyl  - 1  -  methyl- A* -cyclohexen  -  5  -  onesemicarbazide  - 
semicarbazone,  C15H22O2N0,  decomp.  201 — 202° ; 
l-methyl-Ax-cyclohexen-3-onethiosemicarbazone, 

c8h13n3s, 

m.  p.  136 — 138° ;  1  :  3-dimethyl-A3-cyclohexen-5-one- 
thiosemicarbazone,  C9H15N3S,  sintering  at  187°, 
decomp,  at  194-5 — 195-5°;  l -methyl-3 -ethyl- A*-cyc\o- 
hexen-5-onethiosemicarbazone,  C,0H17N3S,  m.  p.  150 — 
151° ;  l-mcthyl-3-i$opropyl-A~-cyc\ohexen-  1-onethio- 
semicarbazone,  C^II^NgS,  m.  p.  160 — 161° ;  1  -methyl- 
3-isobutyl-A°-cyclohexen-5-onethiosemicarbazone, 

C12H21N3S, 

m.  p.  128 — 129°  (decomp.) ;  l-}nethyl-3-furyl-A6-cyclo- 
hexen-5-onethiosemicarbazone,  C12H15ON3S,  m.  p. 
186 — 187-5°  (decomp.) ;  3 -phenyl- l-methyl-A s -cyclo - 
hexen-5-onethiosemicarbazone,  C14H17N3S,  m.  p.  201 — 
203°  (decomp.).  The  formation  of  semicarbazide- 
semicarbazones  is  not  hindered  by  the  occurrence 
of  alicyclic  and  heterocyclic  rings  in  juxtaposition, 
but  is  prevented  in  the  case  of  fatty-aromatic  ketones 
with  double  linkings  in  the  a(8-position.  The  semi- 
carbazidesemicarbazones  form  hydrochlorides. 

G.  W.  Robinson. 

Bromopbenols.  XVII.  Preparation  of 
brominated  a-naphthaquinones.  M.  Kohn  and 
L.  Schwarz  (Monatsh.,  1926,  46,  347 — 353;  cf. 
this  vol.,  395). — Methylation  of  2  : 4-dibromo- 
a-naphthol  by  means  of  methyl  sulphate  and  alkali 
cannot  be  effected  on  account  of  the  formation  of 
a  blue  dye  by  the  action  of  the  alkali  on  the  naphthol. 
2  :  i-Dibro?no-a-naphthyl  methyl  ether,  m.  p.  54 — 55°, 
is  obtained  by  the  action  of  bromine  in  carbon 
tetrachloride  on  a-naphthyl  methyl  ether.  When 
treated  with  nitric  acid  (d  1-5),  this  yields  2-bromo- 
1  : 4-naphtkaquinone,  m.  p.  132°  (cf.  Zincke  and 
Schmidt,  A.,  1895,  i,  56),  and  this,  when  treated  with 
excess  of  bromine,  affords  2  :  3-dibromo-l  :  4-naphtha- 


quinone  (cf.  Miller,  A.,  1885,  667).  Treatment  of 
a-naphthol  with  excess  of  bromine  in  presence  of 
iron  powder  affords  2  :  3  :  4  :  6  :  7-pentabromo-a- 
naphthol,  which,  on  oxidation  with  nitric  acid  (d  1-5), 
affords  2:3:6:  7-tetrabromo-l  :  4-naphtkaquinone, 
in.  p.  290°,  in  40%  yield  (cf.  Bliimlcin,  A.,  1885,  162). 
When  treated  with  aqueous-alcoholic  20%  potassium 
hydroxide,  the  last  is  converted  into  3:6:  7 -tri- 
bromo-2-hydroxy-l  :  4-naphlhaquinone,  deep  yellow, 
m.  p.  253 — 254°  ( potassium  salt,  red;  aniline  salt, 
dark  red,  m.  p.  188 — 189°).  3:6:  7 -Tribromo-2- 
anilino-1  :  4  -  ?! aph thaq u inone,  dark  red,  m.  p.  120°, 
is  obtained  by  the  action  of  aniline  on  the  above 
tetrabromo-a-naphthaquinone.  F.  G.  Willson. 

Preparation  of  quinizarin.  H.  H.  Reynolds 
and  L.  A.  Bigelow  (J.  Amer.  Chem.  Soc.,  1926,  48, 
420 — 422). — The  influences  of  varying  reaction 
period,  concentration  of  boric  acid,  and  temperature- 
on  the  yield  of  quinizarin  (1  :  4- dihydroxy anthra- 
quinone)  in  the  reaction  between  jo-cklorophenol, 
phthalic  anhydride,  boric  acid,  and  sulphurio  acid 
(D.R.-P.  255031)  have  been  studied,  and  optimum 
reaction  conditions  established.  The  optimum  tem¬ 
perature  for  the  reaction  is  200°,  and  about  3|  hrs. 
at  this  temperature  are  sufficient.  The  best  pro¬ 
portions  of  the  reactants  to  use  are  p-chlorophenol, 
115  g.  (0-9  mol.);  phthalic  anhydride,  300  g.  (2-0 
mol.) ;  boric  acid,  50  g. ;  and  96%  sulphuric  acid, 
2000  g.  Directions  are  given  for  working  up  and 
purifiying  the  product,  the  yield  of  which  is  74% 
of  the  theoretical,  calculated  on  the  p-chlorophenol, 
m.  p.  199 — 200°  after  sintering  at  about  190°. 

F.  G.  Willson. 


Hydroxy-compounds  [dyes]  of  the  dihenz- 
anthrone  series.  Farbw.  vorm.  Meister,  Lucius, 
und  Bruning. — See  B.,  1926,  234. 

[Derivatives  of  leuco-compounds  of  vat  dyes.] 
J.  I.  M.  Jones,  B.  Wylam,  J.  Morton,  and  Morton 
Sundour  Fabrics,  Ltd. — See  B.,  1926,  235. 

Perylene  vat  dye.  A.  Zinke  and  H.  Shoepeer. 
—See  B.,  1926,  265. 

Vat  dyes  of  the  perylene  series.  Comp.  Nat. 
de  Matures  Colorantes. — See  B.,  1926,  265. 


Nopinene  as  a  technical  raw  material.  G. 
Austerweil. — See  B.,  1926,  253. 


Occurrence  of  sylvestrene.  B.  S.  Rao  and 
J.  L.  Sihonsen  (J.  Ind.  Inst.  Sci,,  1925,  8  A,  287 — 
294). — A  fuller  account  of  work  already  published 
(thi3  vol.,  72). 


True  a-camphenone.  S.  Nametkin  and  A. 
Zabrodin  (Ber.,  1926,  59,  [B],  368 — 369). — a-Carn- 
phenone  (I),  m.  p.  77 — 78°,  is  prepared  in  poor  yield 
by  the  addition  of  a  solution  of 
sec.-a-nitrocampkene  in  dilute 
aqueous  potassium  hydroxide  to 
a  solution  of  stannous  chloride  in 
fuming  hydrochloric  acid  (cf. 
Nametkin  and  Zabrodin,  A.,  1925,  i,  416) ;  the 
semicarbazone,  m.  p.  205°  (decomp.),  and  oxime,  m.  p. 
117 — 118°,  are  described.  It  is  suggested  that  the 
use  of  the  name  “  camphenone  ”  for  the  product 
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obtained  by  Angeli  (A.,  1895,  i,  61,  382)  should  be 
discontinued,  since  the  compound  has  been  shown 
by  Bredt  and  Holz  (A.,  1917,  i,  655)  to  be  $-pericyclo- 
camphanone.  H.  Wren. 

Scymnolsulphuric  acid.  I.  S.  Oikawa  (J. 
Biochcm.  [Japan],  1925,  5,  63 — 70). — Sodium  salts 
are  obtained  from  shark  bile  free  from  lipins  by 
extraction  with  alcohol,  precipitation  of  lead  salts, 
heating  with  sodium  carbonate,  extraction  with 
alcohol,  and  precipitation  with  ether.  At  0°  with 
potassium  hydroxide,  the  aqueous  solution  yields 
a  precipitate  which  affords  scymnolsulphuric  acid  on 
saturation  of  its  aqueous  solution  with  carbon 
dioxide.  On  hydrolysis  with  boiling  barium  hydr¬ 
oxide  solution,  a-scymnol,  C27H4805,2H20,  m.  p. 
108°,  [a]  +38-2°,  is  obtained;  the  substance  gives  a 
violet  solution  in  25%  hydrochloric  acid,  and  appears 
to  contain  five  hydroxyl  groups.  Its  oxidation 
product,  C27H380  6,  m.  p.  208°,  has  [a]  51-7°. 

Chemical  Abstracts. 

a-  and  (3-Amyrin.  0.  Dischendorfer  [with  O. 
Rendi]  (Monatsh.,  1926,  46,  399 — 408). — In  order 
to  find  the  most  convenient  method  of  separating 
a-  and  (3-anlyrin,  the  mixed  m.-p.  curves  of  some  of 
the  esters  have  been  plotted.  The  curves  for  the 
benzoates  and  formates  (u-ester,  m.  p.  190°,  [a]2,']  in 
benzene  +80-4°,  in  chloroform  +73-87°;  $-estcr, 
m.  p.  240°,  [a]]?  in  benzene  +49-76°,  in  chloroform 
+52-36°)  show  the  formation  of  eutectic  mixtures. 
The  small  difference  between  the  m.  p.  of  the  m-nitro- 
benzoates  (a -ester,  m.  p.  233°,  [a]]?  +97-62°  to  +98-79° ; 
fi-ester,  m.  p.  236°,  [a]]?  +95-52°  to  +96-74°)  makes 
the  m.-p.  curve  difficult  to  follow.  The  curve  for 
the  anisates  (a-esler,  m.  p.  193°,  [a]j°  +102-2°  to 
+ 101-5° ;  Q-estcr,  m.  p.  250°,  [«B  +97-36°  to  +98-29°) 
is  approximately  a  straight  line.  A  description  is 
given  of  the  crystallographic  examination  of  the 
anisate  of  (3-amyrin.  R.  W.  West. 

Saponins  and  related  substances.  XV.  iEsci- 
genin.  A.  W.  van  der  Haar  (Rec.  trav.  chim., 
1926,  45,  271 — 277). — The  total  saponin  from  chest¬ 
nut  seeds  (for  which  the  name  “  sescin  ”  is  proposed) 
is  an  amorphous  mixture  of  saponins  which  is  only 
hydrolysed  with  difficulty,  and  it  is  probable  that 
Masson  (A.,  1918,  i,  518),  Blau  (Diss.,  Zurich, 
1911),  and  Bosshard  (ibid.,  1916)  dealt  with  an 
incompletely  hydrolysed  product.  Acid  hydrolysis 
converts  the  sescin  into  cescigenin,  a  trihydric  alcohol, 
C21H„0(0H)3,  m.  p.  310—311°,  [a]))  +35-28°, 
crystallising  with  lEtOH  or  2H20  (cf.  Winter- 
stein,  ibid.,  1923).  It  yields  no  oxime,  semicarb- 
azone,  or  phenylcarbamate,  and  no  acetyl  com¬ 
pound  could  be  obtained,  but  bromine  yields  a 
crystalline  derivative,  m.  p.  167 — 175°.  It  gives 
Liebermann  s  cholesterol  reaction,  the  Salkowsky— 
Hess  reaction,  and  the  usual  saponin  and  sapogenin 
reaction  with  sulphuric  acid.  Distillation  with  zinc 
dust  in  hydrogen  converts  aascigenin,  without  carbon 
dioxide  formation,  into  a  volatile  oil  with  a  terpene- 
like  odour,  b.  p.  240—250°,  M  191-8  (in  phenol); 
this  gives  a  violet  sapogenin  reaction  in  acetic  acid 
and  a  hydrocarbon,  non-volatile  in  steam,  which 
gives  Liebermann’s  cholesterol  reaction. 

R.  Brightman. 


“  Polymethine  "  dyes  and  a  general  dye 
formula  as  basis  of  a  new  generalisation  of 
colour  chemistry.  W.  Konig  (J.  pr.  Chem.,  1926, 
[ii],  112,  1 — 36). — A  lengthy  discussion  of  the  relation¬ 
ship  between  colour  and  chemical  constitution.  It 
is  argued  that  all  coloured  organic  substances  may 
be  considered  to  be  closed  conjugated  chains,  and  that 
acceptance  of  this  conjugation  theory  enables  the 
consideration  of  these  compounds  to  be  placed  on  a 
systematic  basis.  It  is  suggested  that  the  essential 
characteristics  of  any  dye  may  be  represented  by 
Pe— Ms— IV 

the  common  formula  :  j  I  ,  where  Pe  and 

■ — K — - 

Pe'  are  “  perichromes,”  i.e.,  groups  possessing  latent 
affinity  such  as  RR'N-,  RS-,  RO,  or  RR'CiCR"-, 
Ms  is  a  “  mesochrome  ”  or  continuously  conjugated 
system,  and  K  is  a  “  conjugator,”  i.e.,  either  a 
cation,  an  anion,  a  bipolar  solvent,  or  an  electron. 
The  nature  of  the  colouring  matter  will  depend  on 
the  constitution  of  the  mesochrome  system. 

R.  W.  West. 

Vat  dyes  of  the  thioindigo  series.  A.  W. 
Joyce,  and  Chemical  Foundation,  Inc. — See  B., 
1926,  265. 


Piperidine  derivatives  by  interaction  of  methyl- 
amine,  formaldehyde,  and  acetone.  C.  Mannich 
and  G.  Ball  (Arch.  Pharm.,  1926,  264,  65 — 67 ; 
cf.  A.,  1922,  i,  351 ;  1917,  i,  634). — When  a  solution 
of  acetone  (5  mols.),  30%  formaldehyde  (2-4  mols.), 
and  methylamine  hydrochloride  (1  mol.)  is  boiled 
for  8  hrs.,  the  product  is  not  a  single  compound, 
as  originally  supposed  (loc.  cit.,  1917),  but  a  mixture 
of  two  stereoisomerides.  The  two  (a-  and  (3  )  com¬ 
pounds  are  both  racemic ;  they  are  readily  separated 
by  fractional  crystallisation  from  chloroform  and 
ether.  The  a-form  of  ‘t-hydroxy-Z-acetyl- 1  : 4-di- 
methylpiperidine  (this  was  the  product  originally 
supposed  to  be  methyldi  -  y  -  ketobutylamine), 

CH,-CH,+re-OH'  h“  130  '  14  y,eld8  “ 

hydrochloride  (m.  p.  173°,  possesses  strong  anaesthetic 
properties),  a  methochloride  (m.  p.  179°),  and  a 
methiodide  (m.  p.  217°).  It  also  affords  a  mono- 
oxime  (m.  p.  149°;  hydrochloride,  +H20,  m.  p.  140°; 
anhydrous,  m.  p.  205°)  and  a  benzoate  ( hydrochloride , 
m.  p.  176°,  by  interaction  of  the  base  and  benzoyl 
chloride  in  cold  chloroform),  the  functions  of  the 
two  oxygen  atoms  being  thus  demonstrated.  When 
the  methiodide  is  subjected  to  Hofmann’s  reaction,  a 
tarry  product  is  obtained ;  when  it  is  distilled  in 
steam,  it  yields  dimethylamine  and  methyl  vinyl 
ketone,  identified  as  the  phenylhydrazone  (or  pyr- 
azoline  ?),  m.  p.  76°.  The  base  is  disrupted  by  alkali 
hydroxide,  and  also  when  subjected  to  oxidation,  but 
when  treated  with  cold  alcoholic  hydrogen  chloride 
for  10  hrs.  it  suffers  dehydration,  and  so  affords 
3-acetyl-l  :  i-dimethyltetrahydropyridine  (the  unsatur¬ 
ated  linking  is  not  yet  located),  an  oil  (b.  p.  108°/ 
15  mm.;  hydrochloride,  m.  p.  118°;  chloroplatinate, 
m.  p.  155°;  methiodide,  m.  p.  173°;  oxime,  m.  p. 
120°).  The  same  compound  is  obtained  when  either 
the  S-forrn  of  the  parent  substance  (see  below)  or 
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the  crude  mixture  of  bases  is  treated  with  alcoholic 
hydrogen  chloride.  It  is  reduced  in  acid  solution 
by  hydrogen  in  presence  of  palladised  animal  charcoal 
and  so  affords  3-acetyl-l  :  4-dimethylpiperidinc,  an 
oil  (b.  p.  91°/15  mm.;  hydrochloride,  m.  p.  161°; 
oxime,  m.  p.  127°;  methiodide,  m.  p.  217°),  and  this 
is  further  reduced  by  sodium  amalgam  and  dilute 
acetic  acid  to  1  :  4-dimelhyl-3-<j--hydroxryclhylpiper- 
idina  (m.  p.  87°;  benzoate,  as  hydrochloride ,  m.  p. 
194°,  decomp.),  together  with  much  unidentified 
oily  substance.  The  a-base  itself  is  not  readily 
reduced,  but  it  also  succumbs  to  the  action  of 
sodium  amalgam  and  dilute  acetic  acid,  yielding  the 
a-form  (see  below)  of  4-hydroxy -l  :  4-dimethyl-3-u- 
hydroxyethylpiparidine  (m.  p.  114°),  together  with 
much  oily  by-product. 

The  (3-form  of  4-hydroxy-3-acetyl-l  :  4-dimethyl- 
piperidine,  m.  p.  85°,  yields  a  hydrochloride  (-|-H20, 
m.  p.  92°;  anhydrous,  m.  p.  149°),  a  methochloride 
(m.  p.  68°),  and  a  methiodide  (m.  p.  205°,  deeomp.), 
which  decomposes,  like  its  a-analogue,  when  sub¬ 
jected  to  steam  distillation,  but  when  boiled  with 
dilute  sodium  carbonate  it  breaks  down  into  methyl 
vinyl  ketone  and  methyl  (3-dimethylaminoethyl 
ketone,  identified  as  its  picrate,  m.  p.  108°.  The 
{3-base  also  affords  an  oxime  (m.  p.  182°)  and  a 
benzoate  ( hydrochloride ,  m.  p.  140°,  weakly  anaesthetic). 
When  reduced  with  sodium  amalgam  and  dilute 
acetic  acid,  it  yields  a  mixture  of  the  (3-  and  y-forms 
of  4-hydroxy-l  :  4-dimethyl-3-a-hydroxyethylpiper- 
idine  (cf.  above),  which  are  separated  by  fractional 
extraction  with  ether.  The  (3-form  has  m.  p.  140° 
(methiodide,  m.  p.  173°),  whilst  the  y-form  has  m.  p. 
80 — 83°  ( methiodide ,  m.  p.  240°). 

W.  A.  Silvester. 


(+H20,  de- 


Diastereomeric  4-hydroxy-l  :  4-dimethylpiper- 
idine-3-carboxylic  acids.  C.  Mannich  and  L. 
Stein  (Arch.  Pharm.,  1926,  264,  77 — 88). — The 
a-form  of  4-hydroxy-3-acetyl-l  :  4-dimethylpiper- 
idine  (see  preceding  abstract)  is  oxidised  with  barium 
hypobromite  in  cold  dilute  aqueous  solution.  The 
barium  having  been  removed  as  sulphate  and  the 
hydrogen  bromide  as  silver  bromide,  the  solution 
obtained  is  evaporated  to  very  small  volume,  where¬ 
upon  the  a-form  of  4-hydroxy-l  :  4-dimethylpiperidine- 

comp.  240°;  chloroaurate,  decomp.  162°),  crystallises. 
As  the  formula  shows,  this  (except  for  the  methyl 
group)  can  be  looked  upon  as  a  “  half-ecgonine.” 
The  methyl  ester  (m.  p.  109° ;  hydrochloride,  decomp. 
203° ;  methiodide,  decomp.  200°)  is  readily  benzoylated 
in  cold  chloroform  solution  and  so  gives  the  benzoate 
(an  oil ;  hydrochloride,  decomp.  199° ;  methiodide,  m.  p. 
182°).  This  may  be  termed  a  “  half-cocaine,”  and, 
in  fact,  the  hydrochloride  is  as  powerful  an  anaesthetic 
as  cocaine.  The  ethyl  ester  (m.  p.  100°;  methiodide, 
m.  p.  195°)  similarly  yields  the  hydrochloride  (decomp. 
219°)  of  its  benzoate,  which  also  has  potent  anaesthetic 
properties. 

When  the  4-hydroxy-l  :  4-dimethylpiperidine-3- 
carboxylic  acid  is  boiled  with  phosphorus  oxychloride, 
dehydration  takes  place,  and  1  :  4-dim  ethyltetrahydro- 
pyridine-3-carboxylic  acid  (m.  p.  184°,  ethylenic 


linking  not  yet  located)  is  produced.  The  hydro¬ 
chloride  (decomp.  236 — 238°),  hydrobromide  (decomp. 
225°),  and  chloroaurate  (decomp.  198 — 199°)  arc 
described.  The  methyl  ester  (b.  p.  Ill — 112°/15  mm. ; 
hydrobromide,  m.  p.  158 — 159°;  methiodide,  m.  p. 
172°)  does  not  resemble  arecoline  in  physiological 
properties,  although  if  the  ethylenic  linking  is  between 
carbon  atoms  3  and  4,  the  compound  is  4-methyl- 
arecoline.  1  :  4-Dimethyltetrahydropyridine-3-carb- 
oxylic  acid  is  also  produced  when  the  (3-form  of  the 
hydroxy-acid  (see  below)  is  treated  as  described 
above,  and  is,  moreover,  more  readily  obtained  by 
oxidising  (with  barium  hypobromite)  the  3-acetyl- 
1  : 4-dimethyltetrahydropyridine  described  in  the 
preceding  abstract.  It  readily  forms  a  dibromide 
(hydrobromide,  m.  p.  177 — 178°),  and  when  reduced 
with  hydrogen  and  palladised  animal  charcoal  yields 
1  :  4-dimethylpiperidine-3-carboxylic  acid  (m.  p.  188°; 
chloroaurate,  m.  p.  159°).  The  methyl  ester  of  this 
acid  is  an  oil  ( hydrochloride ,  m.  p.  166°;  methiodide, 
m.  p.  222°). 

The  (3-form  of  the  “  half-ecgonine,”  obtained  by 
oxidising  the  (3-isomeride  (m.  p.  85°)  of  4-hydroxy- 
3-acetyl-l  :  4-dimethylpiperidine  as  described  above, 
decomposes  at  280°  ( chloroaurate ,  m.  p.  180 — 181°). 
Methyl  4-hydroxy-l :  4-dimeihylpiperidine-3-carboxylate 
((3-form)  (b.  p.  120 — 121°/15  mm. ;  picrate,  m.  p. 
166 — 167°;  chloroaurate,  m.  p.  115 — 116°;  meth¬ 
iodide,  m.  p.  184°)  yields  a  benzoate  (picrate,  m.  p. 
205 — 206°;  nitrate,  decomp.  133 — 134°),  which  is 
not  as  potent  an  anaesthetic  as  cocaine.  The  ethyl 
ester  (an  oil ;  hydrochloride,  m.  p.  170—171°)  yields  on 
benzoylation  no  crystalline  product. 

W.  A.  Silvester. 

[Naphthacridone  dyes.]  J.  I.  M.  Jones,  B. 
Wylaji,  J.  Morton,  and  Morton  Sundour  Fabrics, 
Ltd.— See  B.,  1926,  235. 

Synthesis  of  3-arylsulphonyl-2-arylsulphonyl- 
methylquinolines,  their  fission  by  reduction  and 
by  acids,  and  the  determination  of  their  con¬ 
stitution.  J.  Troger  and  G.  Pahle  (J.  pr.  Chem., 
1926,  [ii],  112,  221 — 242 ;  cf.  following  abstract, 
and  Troger  and  von  Seelen,  A.,  1923,  i,  1127  ;  Troger 
and  Brohm,  ibid.,  1925,  i,  1452 ;  Troger  and  Dimitroff, 
this  vol.,  78). — The  bromine  in  a-bromo-y-aryl- 
sulphonylacetones,  prepared  by  bromination  in  cold 
acetic  acid  or  benzene,  is  readily  replaced  by  chlorine 
or  iodine  by  the  action  of  silver  chloride  or  iodide. 
With  silver  oxide  or  acetate,  sodium  hydroxide, 
carbonate,  acetate,  thiosulphate,  or  arylthiosulphon- 
ate,  or  lead  acetate,  either  no  reaction  occurs  or  the 
products  are  arylmethylsulphones.  Arylsulphinates 
react  with  the  mono-  or  di-bromo-y-arylsulphonyl- 
acetones  to  give  50%  yields  of  ay-diarylsulphonyl- 
acetones,  the  second  bromine  atom  being  replaced 
by  hydrogen.  a-Chloro-y-p-lolucnesulphonylacdonc 
and  the  corresponding  i'ot/o-compound,  m.  p.  102°, 
are  prepared  from  the  bromine  derivative.  By  the 
condensation  of  o-aminobenzaldehyde  with  a-bromo- 
y-p-toluenesulphonvlacetone,  a  bromine-free  com¬ 
pound,  m.  p.  187°,  was  obtained  once,  but  could  not 
again  be  prepared. 

’x-Broyno-y-Q-anisolcsulphonylacetone,  m.  p.  115°, 
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reacts  with  sodium  p-toluenosulphinate  in  alcohol  to 
give  a.--p-toluenesulphonyl-y-o-anisolesulphonylacetone, 
m.  p.  177°  (phcnylhydrazone ,  m.  p.  113°),  from  which 
by  condensation  with  o-aminobenzaldehyde  at  160° 
is  obtained  Z-o-anisolesulphonyl-2-p-toluenesulphonyl- 
me.thylquinoline, 

C9H -N  (CH2’S02‘CGHJMo) -S  0.yGnH ,  •  OMe , 
m.  p.  208°.  The  position  of  the  two  sulphone  group¬ 
ings  is  proved  by  hydrolysis  with  fuming  hydrochloric 
acid  in  a  sealed  tube  at  210 — 220°,  by  which 
3-o-anisolesulphonyl-2-methylquinoline  (Troger  and 
Brohm,  loc.  cit.)  is  produced.  Reduction  with  tin  anti 
hydrochloric  acid  gives  o-methoxvthiophenol,  p-thio- 
cresol,  and  tetrahydro-2-methylquinoline ;  step-wise 
reduction  is  not  observed  under  any  conditions. 

By  similar  reactions  the  following  series  of  com¬ 
pounds  is  prepared  (m.  p.  of  a-bromo-y-arylsulph- 
onylacetones,  a-p-toluenesulphonyl-y-arylsulphonyl- 
acetones,  and  3-arylsulphonyl-2-p-toluenesulphonyl- 
methylquinolines  are  given  in  this  order)  :  p -anisole 
(ra.  p.  104°,  140°,  187°),  o -phenetole  (m.  p.  125°,  144°, 
194°),  p -phenetole  (m.  p.  108°,  116°,  182°),  p -bromo- 
benzene  (m.  p.  150°,  163°,  193°).  a-p -Toluene- 
sulphonyl  -  y  -  o  -  phenetolesulphonylacetonephenylhydr  - 
azone  has  m.  p.  80°. 

oia-Dibromo-y-o-anisolesulphonylacctone,  m.  p.  160°, 
is  prepared  by  bromination  of  o-anisolesulphonyl- 
acetone  or  the  monobromo-compound  in  glacial 
acetic  acid  at  15°.  Prom  the  mono-  or  the  dibromo- 
derivative  is  obtained  ay-di-o-anisolesulphonylaoetone, 
m.  p.  165°,  which  with  o-aminobenzaldehyde  gives 
3-O-anisolesulphonyl-  2  •o-anisolesulphonylmethylqu  incl¬ 
ine,  m.  p.  188°.  p-Bromobenzenesulphonylacetone,  m.  p. 
103°,  is  prepared  from  chloroacotone  and  sodium 
p  -  bromobenzenesulphinate.  Bis  -  p  -  bromobenzene  - 
sulphonylacctone,  m.  p.  195°,  reacts  with  o-amino¬ 
benzaldehyde  to  give  Z-p-bromobcnzenesulphonyl-2-p- 
bromobenzenesulphonylrnethylquinoline,  m.  p.  132°. 
The  following  a-p-bromobenzenesulphonyl-y-aryl- 
sulphonylacetones  and  their  conversion  into  3 -p- 
bromosulphonyl-2-arylsulphonylmethylquinolines  arc 
described  (m.  p.  of  the  ketone  and  the  quinoline  in 
this  order):  o -anisole  (m.  p.  160°.  191°);  p -toluene 
(m.  p.  163°,  193°);  (3 -naphthalene  (m.  p.  165°,  195°). 
From  the  last-mentioned  quinoline,  by  treatment 
with  fuming  hydrochloric  acid  in  a  sealed  tube  at 
220°,  there  is  obtained  3-p-bromobenzenesulphonyl- 
2-methylquinoline,  m.  p.  165°,  the  naphthalene- 
sulphonyl  group  being  lost. 

In  the  fission  of  the  quinoline  derivatives  during 
reduction  with  tin  and  hydrochloric  acid  the 
1:2:3:  4-tetrahydro-2-methylquinoline  produced  is 
accompanied  by  a  small  amount  of  the  5  :  6  :  7  :  8-iso¬ 
meride  (cf.  von  Braun,  Gmelin,  and  Schultheiss,  A., 
1923,  i,  835,  and  following  abstract).  C.  Hollins. 

Reduction  of  (3-arylsulphonylqmnoline  deriv¬ 
atives.  J.  Troger  and  A.  Uncap.  (J.  pr.  Chem., 
1926,  [ii],  112,  243 — 267 ;  cf.  Troger  and  Pahle, 
preceding  abstract ;  Troger  and  Brohm,  A.,  1925,  i, 
1452). — By  reduction  with  hydrochloric  acid  and  tin 
in  a  suitable  form,  the  (3-arylsulphonyl  groups  in 
3  -  benzenesulphonyl  - ,  3  -p  -  toluenesulphonyl  - ,  3-p- 
ehlorobcnzenesulphonyl-,  and  3-p-bromobenzene- 
sulphonyl-2-methylquinoline  are  eliminated  as  thio- 


SO,‘CG.H,,Br 
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phenols  (isolated  as  disulphides,  m.  p.  60 — 61°,  56 — 
57°,  71°,  and  93-5°,  respectively).  The  other  reduction 
product  is  a  mixture  of  Py-  and  Bz-tetrahydro- 
2-methylquinolines,  separable  by  benzoylation  of 
the  former  (cf.  von  Braun,  Gmelin,  and  Schultheiss, 
A.,  1923,  i,  835).  The  hydrochloride  of  the  mixture 
melts  at  195 — 196°  (cf.  Pope  and  Peachey,  J.C.S., 
1899,  75,  1066) ;  that  of  1:2:3: 4-tetrahydro- 
2-methylquinoline  at  190°  (von  Braun,  Gmelin,  and 
Schultheiss  give  128 — 130°),  and  that  of  the  4  :  5  :  6  : 7- 
isomeride  at  164°. 

p-Bromobenzenesidphonylacetone,  m.  p.  100°,  pre¬ 
pared  from  chloroacetone  and  sodium  p-bromo- 
bcnzenesulphinate,  condenses  with  o-aminobenzalde¬ 
hyde  to  give,  in  80%  yield,  Z-p-bromobenzenesidphonyl- 
2-methylquinoline,  m.  p.  168°.  2-p-Bromobenzene- 
sidphonylquinophthalone  (an¬ 
nexed  formula),  obtained 
from  the  quinoline,  phthalio 
anhydride,  and  zinc  chloride 
at  150 — 160°,  is  reduced  by 
tin  and  hydrochloric  acid  to  tetrahydro-2-methyl- 
quinolines,  the  arylsulphonyl  and  the  phthalyl  groups 
being  both  eliminated. 

3  -  p  -  Bromobenzenesulphonyl  -  2  -  propemylquinoline, 
m.  p.  173°  ( hydrochloride ,  m.  p.  132°),  prepared  from 
the  quinoline,  paraldehyde,  and  zinc  chloride  at  160°, 
and  the  corresponding  3-p-toluenesulphonyl  com¬ 
pound  (Troger  and  Menzel,  A.,  1922,  i,  269)  both 
give  by  reduction  a  mixture  of  2-n-propyltetrahydro- 
quinolines.  The  1:2:3:  4-tetrahydro-compound  is 
separated  as  benzoyl  derivative,  m.  p.  97°,  and  the 
5:6:7:  8-isomeride  (hydrochloride,  decomp.  100°)  is 
distilled  in  steam  from  the  alkaline  filtrate.  3-p- 
Toluenesulphonyl-2-n-propylquinoline,  obtained  by 
hydrogenation  of  the  2-propenyl  compound  in  the 
presence  of  palladium,  is  further  reduced  by  tin  and 
hydrochloric  acid  to  2-n-propyltetrahydroquinolines 
and  thio-p-cresol. 

Reduction  of  3-p-bromobenzenesulphonyl-2-methyl- 
quinolinc  methiodide,  m.  p.  157°,  gives  p-bromothio- 
phenol  and  1  :  2-dimethyl-l  :  2  :  3  :  4-tetrahydro- 
quinoline  (picrate,  m.  p.  178°),  no  hydrogenation  of 
the  benzene  ring  being  observed.  In  one  experiment, 
which  could  not  be  repeated,  there  was  obtained  from 
the  steam  distillate  an  unidentified  base,  C10H19N(  1), 
m.  p.  58°. 

By  reduction  of  2-amino-3-arylsulphonylquinolines 
(aryl  being  p-tolyl,  p-chlorophenyl,  p-bromoplienyl, 
and  (3 -naphthyl)  both  the  arylsulphonyl-  and  the 
amino-groups  are  eliminated,  with  the  production  of 
a  thiophenol,  ammonia,  and  1:2:3: 4-tetrahydro- 
quinoline  (no  5:6:7: 8-isomeride).  Attempts  to 
obtain  2-aminotetrahydroquinoline  by  elimination  of 
the  sulphonyl  group  alone  by  reduction  were 
unsuccessful.  Reduction  of  the  methiodides  or 


ethiodides  gives  1-alkyl-l  :  2  :  3  :  4-tetrahydroquinol- 
ines.  2-Ajni?io-<3--p-tolucnesulphonylquinoline  meth¬ 
iodide,  m.  p.  185°,  and  2-amino-Z-p-bromobenzene- 
sulphonylquinoline  methiodide,  m.  p.  192°,  are  obtained 
by  warming  the  respective  bases  with  methyl  iodide 
in  methyl  alcohol.  The  ethiodides  melt  at  194° 
and  204°,  respectively.  2-Dimethylamino-Z-p-toluene- 
sulphonylquinoline,  m.  p.  132°,  and  the  corresponding 
2-dibe?izylamino-coni-pound,  m.  p.  164°,  both  give 
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1:2:3: 4-tetrahydroquinoline  by  reduction,  the 
dialkylamino-group  being  eliminated. 

3  -  p  -  Toluenesulphonyl-  and  3  -  p  -  bromobenzene- 
sulphonyl-carbostyril  (Troger  and  Koppen-Kastrop, 
A.,  1923,  i,  368 ;  Troger  and  Meinecke,  A.,  1924,  i.  556), 
on  account  of  their  sparing  solubility  in  hydrochloric 
acid,  are  best  reduced  with  zinc  dust  and  hydro¬ 
chloric-acetic  acid.  The  arylsulphonyl  group  is 
completely  eliminated,  but  the  a-hydroxyl  group 
remains,  the  products  being  a  thiophenol  and  dihydro- 
carbostyril,  m.  p.  161°.  This  result  is  remarkable, 
since  carbostyril  itself  is  not  reducible  in  acid  media. 

C.  Hollins. 

Isolation  of  homogeneous  pyridine  through 
the  perchlorate.  Pyridine,  ammonia,  and 
indicators.  Pyridinium  perchlorate  as  acidi- 
metric  standard.  F.  Arndt  and  P.  Nachtwey 
(Ber.,  1926,  59,  [B],  448 — 455). — Pyridinium  per¬ 
chlorate,  m.  p.  288°  after  slight  softening,  crystallises 
readily,  dissolves  sparingly  in  cold  water  and  to  a 
smaller  extent  in  20%  perchloric  acid,  whereas  the 
methylated  homologues  of  pyridine  do  not  afford 
precipitates  even  with  70%  perchloric  acid.  For  the 
preparation  of  pure  pyridine,  the  technical  product 
is  submitted  to  desiccation  with  potassium  hydroxide 
and  fractional  distillation.  The  portion,  b.  p.  below 
130°,  is  treated  with  so  much  OW-hydrochloric  acid 
that  the  basic  odour  disappears,  and  then  with  a 
volume  of  ON-sodium  perchlorate  solution  equal  to 
that  of  the  acid  used.  After  some  hours  the  preci¬ 
pitate  is  filtered  off,  washed  with  a  little  ice-cold 
water  or  20%  perchloric  acid,  and  dried  at  110°.  The 
pyridinium  perchlorate  is  decomposed  with  50% 
sodium  hydroxide  solution,  and  the  solution  is 
distilled  under  diminished  pressure,  whereby  the 
mixture  of  pyridine  and  water  of  constant  b.  p.  is 
obtained ;  the  method  suffers  from  the  drawback  that 
complete  dehydration  of  this  mixture  can  only  be 
effected  by  repeated  use  of  solid  potassium  hydroxide. 
Alternatively,  the-  solid  ammonium  perchlorate  is 
treated  with  gaseous  ammonia  until  a  nearly  homo¬ 
geneous  mixture  is  obtained,  which  is  warmed  slowly 
to  about  60°  and  then  subjected  to  a  current  of  dry 
air  at  this  temperature.  The  residue  is  distilled 
under  diminished  pressure  and  the  distillate  is  freed 
from  a  small  proportion  of  water  by  potassium 
hydroxide  or  barium  oxide.  Pure  pyridine  has  b.  p. 
114-2°/739-5  mm.,  115-07755  mm,  df  0-9819,  df 
0-9765,  m.  p.  —39°  to  —40°. 

The  presence  of  ammonia  in  pyridine  free  from  its 
homologues  is  established  by  treatment  of  the 
specimen  with  aqueous  cadmium  chloride  solution, 
removal  of  the  precipitated  additive  compound, 
addition  of  sodium  carbonate  to  the  filtrate,  removal 
of  cadmium  carbonate,  and  application  of  Nessler’s 
reagent  to  the  filtrate.  In  the  absence  of  ammonia, 
the  solution  remains  clear  initially,  but  slowly 
develops  a  pale  yellow  opalescence.  With  0-01 — 
0-02%  of  ammonia,  the  usual  brownish-yellow 
turbidity  is  immediately  produced.  Contrary  to  the 
observations  of  Barthe  (A,  1905,  i,  546),  pyridine  can 
be  freed  from  ammonia  by  distillation ;  if  water  also 
is  present,  almost  the  whole  of  the  ammonia  passes 
over  in  the  first  aqueous  distillates.  Aqueous 
LL 


solutions  of  pyridine  in  the  complete  absence  of 
ammonia  give  a  blue  colour  with  litmus  tincture. 
Comparison  of  the  behaviour  of  buffer  solutions  of 
borax  and  hydrochloric  acid  with  that  of  0-lA-aquoous 
pyridine  towards  litmus  indicates  the  value  pn>  8-7, 
whereas  from  the  basic  constant  of  pyridine  at  15°  the 
value  Ph-9-33  is  deduced.  It  is  therefore  remarkable 
that  O-lN-aqueous  pyridine  gives  only  a  pale  pink 
colour  with  phenolphthalein,  showing  that  a  “  basic 
error  ”  is  introduced  by  the  action  of  the  base  on  the 
indicator.  Pyridinium  perchlorate  may  be  used  as 
an  acidimetric  standard ;  the  substance  is  dissolved  in 
water  and  titrated  with  the  alkali  hydroxide  under 
investigation  at  the  b.  p.  in  the  presence  of  phenol¬ 
phthalein.  H.  Wren. 

Nitration  of  2:4: 6-trimetliylpyridine  (coll¬ 
idine).  P.  J.  van  Rijn  (Rec.  trav.  chirn,  1926, 
45,  267 — 270). — The  carboxyl  groups  in  potassium 
collidine-3  : 5-dicarboxylate  are  not  replaced  by 
nitro-groups  on  heating  with  nitric  acid  at  tem¬ 
peratures  up  to  200°.  Nitration  of  collidine  itself 
with  nitric  acid  and  fuming  sulphuric  acid  (7-5%  S03) 
yielded  only  S-nitro-2  :  4  :  6 - trimethylpyrid ine,  m.  p. 
35-5°  [picrale,  m.  p.  176° ;  chloroplatinate ,  +2H20, 
m.  p.  216°  (decomp.) ;  chhroaurate,  m.  p.  128°].  The 
melhiodide,  yellow,  m.  p.  210 — 211°,  is  not  readily 
obtained,  and  loses  iodine  on  heating  with  10% 
potassium  hydroxide.  Careful  reduction  of  3-nitro- 
collidine  yields  3-aminocollidinc.  R.  Brightman. 

[Quinoline  derivatives.  II.]  C.  Zollner  (Ber., 
1926,  59,  [jB],  509).— The  compounds  from  2-phenyl- 
4-methylquinoline  described  by  John  (A,  1925,  i, 
1317)  have  been  obtained  previously  by  the  author 
(D.R.-P.  421087).  H.  Wren. 

Quinoline  derivatives.  III.  Oxidation  of 
Pi/-alkylated  quinolines.  H.  John  and  V.  Fischl 
(Ber,  1926,  59,  [£],  387—390 ;  cf .  A,  1925,  i,  1317, 
1451). — The  photochemical  oxidation  of  quinolines 
in  benzene  solution  in  the  presence  of  anthraquinone 
(cf.  Eckert,  A.,  1925,  i,  413)  has  been  examined. 
Quinoline  and  2-methylquinoline  afford  83%  of 
unchanged  material  and  some  resinous  products. 
4-Methylquinoline  behaves  similarly,  but  yields  also 
a  small  amount  of  a  product  soluble  in  alkali  hydroxide 
which  gives  crystalline  precipitates  with  mercuric 
chloride  and  picric  acid.  2-Phenyl-4-methylquinol- 
ine  affords  2-phenylquinoline-4-carboxylic  acid  in 
27%  yield,  whilst  the  rest  of  the  base  is  recovered 
unchanged;  resin  is  not  produced.  (5-Phenyl- 
P-4'-quinolylpropanc-ay-diol  behaves  similarly  to 
4-methylquinoline,  but  in  this  case  also  the  amount  of 
product  soluble  in  alkali  is  too  small  for  extended 
examination.  H.  Wren. 

Condensation  of  4-methioxy-2-niethiylquinoline 
with  aromatic  aldehydes.  J.  Troger  and  E. 
Dgnker  (J.  pr.  Chem.,  1926,  [ii],  112,  196 — 220:  cf. 
A.,  1925,  i,  432,  975). — In  the  condensation  of  4-meth- 
oxy-2-methylquinoline  with  aldehydes,  especially 
under  increased  pressure,  wandering  of  the  methyl 
group  from  oxygen  to  nitrogen  occurs.  The  reaction 
is  now  further  investigated  and  an  attempt  is  made 
to  synthesise  cuspareine,  the  third  alkaloid  of 
angostura  peel. 


526 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


4-Methoxy-2-ractliylquinoline  condenses  with  anis- 
aldehyde  in  the  presence  or  absence  of  zinc  chloride 
or  potassium  hydrogen  sulphate  at  125°  in  the  vacuum 
apparatus  previously  described  (he.  cit.)  to  give 
4-niethoxy-2-p-methoxystyrylquinoline,  m.  p.  144° 
[hydrochloride,  m.  p.  105°  (-)-2H20)].  The  isomeric 
l-methyl-2-p-methoxystyryl-4-quinolone,  m.  p.  283°, 
is  obtained  when  the  reaction  takes  place  in  a  sealed 
tube  at  185 — 190°.  In  the  earlier  paper  (he.  cit.),  this 
compound  was  erroneously  supposed  to  be  the 
O-ether.  The  O-ether,  m.  p.  144°,  is  converted  into 
the  quinolone,  m.  p.  283°,  by  the  action  of  methyl 
iodide  vapour  on  the  molten  base.  Methoxyl 
determinations  by  the  Zeisel  method  indicate  IMeO  in 
each  case,  and  by  the  Herzig-Meyer  method  2Me  in 
each  case.  Since  cis-  and  irares-isomerism  is  excluded 
(see  below),  and  the  mol.  wt.  is  normal,  it  is  concluded 
that  isomerisation  of  the  O-ether  occurs  during  the 
Zeisel  determination,  and  that  the  N-  methyl  is 
included  in  the  Herzig-Meyer  result  (cf.  Decker  and 
von  Solonina,  A.,  1902,  i,  767).  The  methiodides  of 
the  two  bases  are  identical,  m.  p.  168°  (decomp.), 
but  with  ethyl  iodide  the  low-melting  base  gives 
4-methoxy-l-ethyl-2--p-methoxystyrylquinolinium  iodide, 
m.  p.  246°,  whilst  the  base  of  high  m.  p.  yields 
4-ethoxy-l-methyl-2-p-methoxyslyrylquinolinium  iodide, 
m.  p.  246°.  The  bases  are  not  cis-  and  trans- 
isomerides,  since  on  hydrogenation  in  dilute  acetic 
acid  in  the  presence  of  palladised  animal  charcoal 
they  give  different  products,  namely,  4-methoxy-2-§- 
anisylethylquinoline,  m.  p.  92°  ( hydrochloride  described), 
and  \-methyl-2-$-anisylethyl-4-quinohnc,  m.  p.  214° 
(hydrochloride,  m.  p.  197°),  respectively. 

The  condensation  of  4-methoxy-2-methylquinoline 
with  benzaldehyde  leads  to  similar  results,  the 
products  being  4-nie.thoxy-2-styrylquinoli7ie,  m.  p.  142°, 
and  1 -methyl -2-styryl-4-quinolone,  m.  p.  297°  (loc.  cit.), 
neither  of  which  shows  the  presence  of  methoxyl  by 
the  Zeisel  method.  Piperonal,  on  the  other  hand, 
gives  only  a  single  product,  m.  p.  186°  (Spath  and 
Brunner,  A.,  1924,  i,  1226),  whether  under  pressure  or 
in  a  vacuum,  from  which  cusparine,  m.  p.  91-5°,  is 
obtained  by  hydrogenation.  In  this  case,  migration 
of  methyl  from  oxygen  to  nitrogen  seems  to  be 
inhibited,  and  Zeisel  determinations  are  normal. 

o-Methoxybenzaldehyde  yields  two  products, 
4-methoxy-2-o-methoxystyrylquinoline,  m.  p.  130° 
(hydrochloride,  m.  p.  191°;  picrate,  m.  p.  208°),  and 

1- rnethyl-2-o-methoxyslyryl-4-qui?whne,  m.  p.  268°, 
either  being  obtained  under  the  same  conditions  in 
a  vacuum.  The  lower-melting  isomeride  yields  a 
di%dro-derivative,  m.  p.  10S°  (pier ate,  m.  p.  176°). 
m-Mothoxybenzaldehyde  also  yields  two  products, 
4-methoxy-2-m-methoxystyrylquinoline,  m.  p.  134-5° 
(hydrochhride,  m.  p.  207°),  in  the  presence  of  zinc 
chloride  (cf.  Troger  and  Dunker,  he.  cit.),  and  1  -methyl- 

2- m-methoxystyryl-4-quinolone,  m.  p.  231°,  in  the 
presence  of  potassium  hydrogen  sulphate.  The 
JiAydro-derivative  of  the  lower-melting  base  has 
m.  p.  49°  (chlorophtinate  and  picrate,  m.  p,  154°, 
described). 

2-mp -Dimethoxystyrylquinoline,  m.  p.  109 — 110° 
(hydrochloride  described),  is  prepared  from  2-methyl- 
quinoline  and  veratraldehyde  best  in  the  presence  of 
potassium  hydrogen  sulphate  under  reduced  pressure 


at  130°.  Its  dihydro- derivative  has  m.  p.  52°  (hydro¬ 
chloride  and  chlorophtinate  described). 

Cuspareine  is  much  less  basic  than  any  of  the 
dihydro-compounds  here  mentioned,  and  differs  from 
them  also  in  m.  p.  C.  Hollins. 

Preparation  and  properties  of  methylisopropyl- 
quinoline-yellow.  M.  Phillips  and  M.  J.  Goss 
(J.  Amer.  Chem.  Soc.,  1926,  48,  823 — 826). — 2  :  8 -Di- 
methyl-5-isopropylquinoline,  m.  p.  78-2°  ( chhroaurate , 
yellow),  was  prepared  from  2-amino-p-cymene  and 
paraldehyde  by  the  Doebner-Miller  method  (A.,  1882, 
868)  and  converted,  by  treatment  with  phthalic 
anhydride  and  zinc  chloride  at  ISO — 190°,  into 
methylisopropylquinophthahne  (methylisopropylquinol- 
ine-yellow),  yellow,  m.  p.  220-4°  (cf.  Jacobsen  and 
Reimer,  A.,  1883,  922).  When  heated  with  fuming 
sulphuric  acid  (23%  S03)  at  150°,  the  latter  yields  a 
disulphonic  acid,  isolated  as  the  yellow  sodium  salt. 
The  absorption  spectra  and  light-fastness  of  the  above 
compounds  are  not  appreciably  different  from  those 
of  quinoline-yellow.  P.  G.  Willson. 

Carbocyanine  dyes.  G.  O.  Gutenkunst. — See 
B.,  1926,  265. 

Condensation  of  9-methylacridine  with  form¬ 
aldehyde  and  preparation  of  acridine-9-carb- 
oxylic  acid.  A.  W.  Homberger  and  H.  Jensen 
(J.  Amer.  Chem.  Soc.,  1926,  48,  S00 — 802). — 9-Methyl- 
acridine,  warmed  with  aqueous  20%  formaldehyde, 
gave  9-fi-hydroxyethyhcridine  ([3-9 -acridylethyl  alcohol), 
yellow,  m.  p.  155—156°  [ hydrochhride ,  yellow,  m.  p. 
240 — 260°  (decomp.) ;  picrate,  golden-brown,  m.  p. 
186°;  benzoate,  m.  p.  159°]  (cf.  Koenigs,  A.,  1900,  i, 
189).  On  oxidation  with  chromium  trioxide  in 
dilute  sulphuric  acid,  the  alcohol  yields  acridine- 
9-carboxylic  acid  (cf.  Bernthsen,  A.,  1887,  849). 
When  9-methylacridine  is  condensed  similarly  with 
aqueous  40%  formaldehyde,  9-acridyldimethylol 
(ay-dihydroxy-P-9-acridylpropane),  sulphur-yellow, 
m.  p.  194°,  is  obtained  in  good  yield  (cf.  Koenigs,  he. 
cit.).  The  hydrochhride,  m.  p.  250 — 265°  (decomp.), 
and  picrate,  m.  p.  195°,  are  described. 

F.  G.  Willson. 

Carbazones.  VT.  Coloured  derivatives  of 
tetrapbenylmetbane.  F.  Kehrmann  and  F. 
Brunner  (Helv.  Chim.  Acta,  1926,  9,  216 — 220). — 
7-Amino-5  :  5-diphenyl-3-carbazone  (acetyl  derivative, 
m.  p.  245 — 246°)  begins  to  decompose  at  240°  without 
melting  (cf.  A.,  1925,  i,  430).  The  following  com¬ 
pounds  are  prepared  by  analogous  reactions  (loc.  cit.) 
from  the  corresponding  imino-bases  (A.,  1919,  i,  554) : 
9-amino-5  :  5-diphenyl-Z - carbazone  (acetyl  derivative, 
m,  p.  230°,  decomposing  on  hydrolysis);  1:7:  9 -tri¬ 
amino-5  :  5-diphenyl-d-carbazone,  m.  p.  190 — 230° 
[triacetyl  derivative,  m.  p.  310°  (decomp.)];  1:7:9- 
triaraino-5  :  o-di(aminophenyl)-‘i-carbazone.  The  last- 
named  compound  contains  1H20  of  crystallisation, 
which  is  not  removed  at  110°.  M.  Clark. 

Derivatives  of  dipbenylcarbazine.  IX. 
Coloured  derivatives  of  tetrapbenylmetbane. 
F.  Kehrmann,  P.  Tschudi,  and  J.  Tschui  (Helv. 
Chim.  Acta,  1926,  9,  227 — 230). — A  series  of  nitro- 
aminodiphenylcarbazine  derivatives  was  prepared  by 
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reduction  of  the  appropriate  nitro-compounds  (A., 
1919,  i,  551)  'with,  ammonium  sulphide  or  with 
insufficient  stannous  chloride  for  complete  reduction. 
7 -Nitro-3-amino-5  :  o-diphenylcarbazine  decomposes  at 
270°  without  melting.  It  gives  an  orange-red  solution 
in  alcoholic  sodium  hydroxide.  3  :  7 -Dinitro-9-amino- 
5  :  o-diphenylcarbazine  gives  an  intense  bluish-green 
solution  in  this  solvent,  resembling  in  colour  that  of 

3  : 7-dinitrocarbazine.  Reduction  of  the  9-nitro- 
group  is  therefore  inferred.  Further  reduction  with 
sodium  sulphide  gives  the  nitrodiamino-dcnvative . 
3:7-  Dinitro  -1:9-  diamino  -5:5-  diphenylcarbazine 
begins  to  decompose  at  250°.  The  structure  is  again 
inferred  from  the  intense  bluish-green  solution  in 
alcoholic  sodium  hydroxide. 

Acetylation  of  1  :  7-diamino-5  :  5-diphenyl-3-carb- 
azime  hydrochloride  with  acetic  anhydride  at  the 
ordinary  temperature  gives  a  series  of  three  deriv¬ 
atives.  A  transient  crystalline  precipitate,  pre¬ 
sumably  the  monoacetyl  derivative,  rapidly  redissolves 
and  is  replaced  by  1  :  7 -diacetamido-5  :  b-diphenyl- 
Z-carbazime,  isolated  as  hydrochloride.  Further 
acetylation  in  presence  of  zinc  chloride  converts  this 
compound  into  1  :  7 -diacelamido-3-acetimido-o  :  o-di¬ 
phenylcarbazine.  M.  Clark. 

Free  ammonium  radicals.  VI.  Radicals  and 
♦nertquinonoid  compounds.  I.  Dipyridiniurn. 
subhalides.  E.  Weitz  and  R.  Fischer  (Ber., 
1926,  59,  f-B],  432 — 445). — The  question  whether 
the  dipyridiniurn  subhalides  are  to  be  regarded  as 
unimolecular  monohalides  of  the  bivalent  dipyridiniurn 
radical  (cf.  Weitz,  Konig,  and  von  Wistinghausen, 
A.,  1924,  i,  425)  or  dimeric  quinhydrones  formed  from 
1  mol.  of  dipyridiniurn  dihalide  and  1  mol.  of  di- 
hydrodipyridyl  (cf.  Emmert  and  Varenkamp,  A., 
1922,  i,  1064;  Dimroth  and  Frister,  ibid.,  1923,  i, 
149)  is  decided  in  favour  of  the  first  alternative  by  a 
series  of  determinations  of  mol.  wt.  of  1  :  l'-dibenzyl- 

4  :  4'-dipyridinium  subchloride  and  1  :  1 '-diphenyl  - 
4 : 4'-dipyridinium  subchloride  in  boiling  methyl 
alcohol  (the  special  type  of  apparatus  is  figured  and 
■described).  The  mean  value  for  the  benzyl  com¬ 
pound  is  197  and  for  the  phenyl  compound  174, 
whereas  the  bimolecular  quinhydrone  formulas  require 
747  and  691,  respectively,  for  the  undissociated 
compounds.  The  observed  values  are  lower  than 
those  theoretically  possible  on  the  assumption  that 
the  bimolecular  quinhydrone  is  completely  dissociated 
into  three  ions,  whilst  formation  of  four  ions  is  in¬ 
compatible  with  retention  of  the  quinhydrone  colour 
of  the  solution  (solutions  of  dibenzyldipyridinium 
subchloride  obey  Beer’s  law  and  also  do  not  diminish 
in  intensity  of  colour  when  heated);  they  agree, 
however,  with  the  values  required  for  a  heteropolar, 
monomeric  subhalide  which  suffers  dissociation  into 
two  ions,  naturally  without  alteration  of  its  properties. 
The  somewhat  higher  values  observed  for  dibenzyl¬ 
dipyridinium  monochloride  in  boiling  methyl  alcohol 
by  Emmert,  Jungck,  and  Haffner  (A.,  1925,  i,  72) 
are  to  some  extent  confirmed,  but  the  concentrations 
used  were  greater  than  those  employed  in  the  present 

-experiments,  and  Emmert’s  assumption  of  complete 
ionisation  into  three  ions  is  not  supported  by  evidence 
that  the  apparent  mol.  wt.  does  not  decrease  when 


the  solutions  are  further  diluted.  The  chemical  and 
electrochemical  behaviour  of  the  subhalides  shows 
them  to  be  distinct  chemical  individuals  (cf.  Weitz, 
Konig,  and  von  Wistinghausen,  loc.  cit.),  and  not 
loose,  complex  compounds  of  radical  and  dihalide, 
and  this  view  is  confirmed  by  their  solubility  without 
decomposition  in  glacial  acetic  acid  at  the  atmospheric 
temperature,  whereas  the  free  radical  is  soluble  only 
with  decomposition. 

The  composition  of  the  dipyridiniurn  subhalides 
suggests  that  they  are  univalent  ammonium  radicals, 
and  this  conception  is  in  agreement  with  their  ready 
oxidisability.  On  the  other  hand,  it  has  not  been 
found  possible  previously  to  isolate  a  free  radical  of 
the  perfect  ammonium  type,  and  it  therefore  appears 
preferable  to  regard  them  as  “  intramolecular  quin- 

T>1,  ."Nr/  \ _ /' 

hydrones,”  |  ,  in  which  each 


nitrogen  atom  is  equally  involved  in  the  union  of 
the  anion  and  the  free  affinity  of  the  univalent 
ammonium  radical  is  distributed  over  the  two  halves 
of  the  molecule. 

The  univalent  dipyridiniurn  cation  must  contain 
an  uneven  number  of  electrons,  and  the  “  odd  ” 
electron  is  considered  to  oscillate  between  the  carbon 
atoms  in  positions  4  and  4'.  The  alternation  in  the 
state  of  oxidation  brought  about  by  the  oscillating 
electron  is  obviously  responsible  for  the  pronounced 
colour  of  the  subhalides.  The  conception  may  be 
extended  to  a  large  class  of  dyes,  such  as  those  of  the 
triphenylmethane  series  and  to  the  quinhydrones,  in 
which  case  the  electron  is  assumed  to  vibrate  between 
atoms  of  the  different  components  which  are  not 
united  by  main  valencies.  The  “  bridged  ”  linking 
of  an  atom  or  residue  between  two  distant  parts  of 
a  molecule  is  possible  only  with  heteropolar  com¬ 
pounds  ;  the  quinhydrone  from  dihydrodipyridyl  and 
dipyridyl  is  therefore  not  comparable  with  the  sub¬ 
halides. 

The  action  of  1  :  l'-dibenzyl-4  : 4'-dipyridinium  on 
the  corresponding  di-iodide  in  methyl-alcoholic 
solution  leads  occasionally  to  the  production  of  the 
compound,  [C72H68NG]I2,  analogous  to  the  hexa- 
methyldipyridyl-blue  iodide  described  by  Emmert, 
Jungck,  and  Hiiffrier  (loc.  cit.).  The  existence  of  such 
compounds  is  not  in  contradiction  to  the  established, 
unimolecular  formation  of  the  subhalides,  in  which 
sufficient  unsaturated  points  are  present  at  which 
addition  of  other  molecules  can  occur.  H.  Wren. 


Quinoline-red  and  related  dyes  of  the  di- 
quinolylmethane  series.  G.  Scheibe  and  W. 
Fischer  (Ber.,  1926,  59,  [B],  502 — 508). — Previous 
investigation  (A.,  1921,  i,  451)  has  rendered  probable 
/.v  the  constitution  (I)  for 

<x\/  ou 

i  ir  v*  11  % 

'V/W 

x/N\1CHPh/N  (L) 


phore,  NR:C-C:C-NR2,  in 


quinoline-red.  Subse¬ 
quently  (A.,  1923,  i, 
250),  by  comparison 
with  -isocyanine,  the 
presence  of  the  chromo- 
quinoline-rcd  has  been 


established.  Further  evidence  with  regard  to  the 
constitution  of  quinoline-red  is  obtained  by  examin¬ 
ation  of  tri-2-quinolylmethane,  which  is  converted  by 
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successive  treatment  with  methyl  iodide  and  sodium 
hydroxide  intodi-2'  :2" -quinolyl-2 : 1  -methylquinolylene- 
methane,  m.  p.  228°  ( dipicrate ,  decomp.  242° ;  additive 
compound,  2C29H21N3,3HgCl2),  which  does  not  differ 
appreciably  in  colour  from  the  corresponding  com¬ 
pound  of  diquinolylmethane.  Methylation  of  tri- 
quinolylmethane  could  not  be  effected  with  methyl 
sulphate,  whilst  ethyl  iodide  gave  the  corresponding 
elhiodide,  m.  p.  168°,  with  great  difficulty.  The 
additive  compounds  of  mercuric  chloride  and  tri-  or 
di-quinolylmethane  are  incidentally  described. 

Benzyl  chloride  and  triquinolylmethane  yield  the 
compound  C33H27N3C12,  m.  p.  252°,  which  com¬ 
pletely  resembles  the  additive  compound  obtained 
with  methyl  iodide;  attempts  to  remove  hydrogen 
chloride  from  the  product  result  in  removal  of  the 
benzyl  residue  and  regeneration  of  triquinolylmethane. 
Simultaneously,  colourless  benzyltri-2-quinolyhnelhanc, 
m.  p.  202°  ( perchlorate ,  decomp,  about  236°  after 
darkening  at  200°),  is  invariably  produced ;  benzyl- 
tri-2-quinolyhnelhanc  hydriodide  is  obtained  by  the 
use  of  benzyl  iodide  at  40°.  On  the  other  hand, 
the  introduction  of  the  methyl  group  at  the  central 
carbon  atom  has  not  been  effected,  whereas  the  amyl 
radical  may  be  introduced.  Other  possible  con¬ 
stitutions  are  excluded  for  quinoline-red  by  the 
observation  of  the  absence  of  tinctorial  properties  in 
benzyltriquinolylmethane  and  by  the  preparation  of 
true  quinoline-red  dyes  substituted  in  position  9. 
Also  they  do  not  explain  the  stability  of  quinoline- 
red  and  the  cyanine  dyes  towards  alkali  hydroxide. 
Thus,  methyl  iodide  adds  to  di-2' :  2"-quinolyl-2  : 1- 
methylquinolylenemethane,  giving  the  substances 
C^H^NjI,  m.  p.  213°,  and  C3iH27N3I2,  m.  p.  208° 
(corresponding  picrate,  C41H3104Ny,  decomp.  253°), 
which  resemble  closely  quinoline-red  in  colour,  but 
are  not  fluorescent.  The  characteristic  fluorescence 


depends  on  the  presence  of  the  pyrimidine  ring,  and 
hence  appears  in  the  products  C35H20N3C13  and 
C35H24N3I,  m.  p.  above  330°,  obtained  from  tri¬ 
quinolylmethane  and  benzylidenc  chloride  (followed 
by  treatment  with  potassium  iodide  in  the  case  of 
the  iodide).  Hence  the  constitution  (I)  may  be 
regarded  as  established  for  all  quinoline-red  dyes. 

It  is  to  be  expected  that  substitution  in  position  10 
would  not  affect-  the  character  of  the  dye ;  in  con¬ 
firmation,  it  is  found  that  di-2-quinolylmethane  and 
methylene  iodide  afford  a  compound,  C20H1;;N2I, 
m.  p.  above  330°,  which  in  colour  and  fluorescence 


completely  resembles  quinoline-red  and  probably  con- 
tains  the  ring  Y’  .  1 1  ,  Similarity  to  quinoline- 

/ vJtlg'lN  A. 

red  is  also  observed  in  the  compound  C21H17H2I, 
m.  p.  above  330°,  obtained  by  treating  di-2-quinolyl- 
methano  successively  with  ethylene  dibromide  and 
potassium  iodide.  Tri-2-quinolylmethane  and  ethyl¬ 
ene  bromide  give  the  substance  CLflH„,ON.,Br,  m.  p. 
above  330°.  H  Wren. 


a-Anilino-o-nitrophenylacetonitrile  and  its 
transformations.  A.  Reissert  and  F.  Lemmer 
(Ber.,  1926,  59,  [B],  351 — 359). — a-Anilino-o-nitro- 
phenylacetonitrile,  m.  p.  140°  [von  Walther  and 
Hiibncr  (A.,  1916,  i,  559)  record  m.  p.  132 — 133°], 
is  conveniently  prepared  by  warming  o-nitrobenz- 


aldehyde  with  aniline  and  treating  the  products 
successively  with  concentrated  sodium  hydrogen 
sulphite  solution  and  sodium  cyanide.  The  cyano- 
group  is  unusually  resistant  towards  hydrolysis. 
The  compound  is  extensively  decomposed  by  mineral 
acids,  whereas  alkalis  cause  a  partial  reduction  of  the 
nitro-group  with  production  of  Z-cyano-2-phenylind- 
azole-l -oxide,  m.  p.  190°.  The  latter  substance  is 
reduced  by  iron  and  hydrochloric  acid,  phosphorus 
trichloride,  or  alcoholic  hydrogen  chloride  to  3 -cyano- 
2-phenylindazole,  m.  p.  106 — 107°,  which  is  converted 
successively  into  2-phen.ylindazole-Z-carboxylamide, 
m.  p.  243 — 244°,  and  2-phenylmdazolc-Z-carboxylic  acid, 
in.  p.  199°  (dccomp.)  ( methyl  ester,  m.  p.  169 — 170°). 
Decarboxylation  of  the  acid  affords  2-phenylindazole, 
m.  p.  81 — 82°.  Oxidation  of  3-cyano-2-phenylind- 
azole-l-oxide  with  chromic  acid  mixture  leads  to  the 


production  of  azoxybenzene-o-carboxylic  acid,  m.  p. 
105 — 106°  (cf.  Freundler,  A.,  1910,  i,  445),  which  is 
reduced  by  zinc  dust  and  sodium  hydroxide  to  liydr- 
azobenzene-o-carboxylie  acid,  m.  p.  162 — 163°,  and 
by  zinc  dust  and  hot,  dilute  acetic  acid  to  benzidine- 
2-carboxylic  acid,  m.  p.  211°  (dccomp.)  ( diacetyl 
derivative,  m.  p.  266 — 267°).  2-Phenylindazole-3- 
carboxylic  acid  is  oxidised  by  potassium  dichromate 
and  glacial  acetic  acid  to  azobenzene-o-carboxylic 
acid,  m.  p.  91 — 92°. 

a-Anilino-o-nitrophenylacetonitrile  or  3-cyano-2- 
phenylindazole-1 -oxide  is  converted  by  a  hot,  aqueous 
solution  of  normal  sodium  sulphite  into  a  mixture 
of  \-oxido-2-phenyl-Z-indazyl  sulphite, 

C6H4<g(?^Q2Na)>NPh, 

m.  p.  94 — 95°,  and  3-hydroxy-2-phenylindazole, 
m.  p.  201°  after  darkening  at  190°  (cf.  Heller,  A., 
1917,  i,  220).  The  ester  is  reduced  by  iron  and  hydro¬ 
chloric  acid  to  anthranilanilide,  m.  p.  131 — 132°,  and 
is  hydrolysed  to  sulphuric  acid  and  a  substance, 
Ci3H10ON2,  m.  p.  250 — 251°,  to  which  the  con¬ 
stitution  C6H,(^<j)  ^)NPh  is  ascribed,  since,  unlike 


stitution  C6H4^ 


2-arylated  indazoles,  it  is  stable  towards  oxidising 
agents  and  suffers  fission  of  the  ring  to  anthranil¬ 
anilide  when  reduced  with  iron  and  hydrochloric  acid. 

H.  Wren. 


Indazole  derivatives.  K.  von  Auwers  and  P. 
Strodter  (Ber.,  1926,  59,  [J3],  529 — 538). — 2-Amino- 
4'-methylbenzophenone  is  converted  by  diazotisation 
and  treatment  of  the  diazonium  compound  with 
sodium  sulphite  into  2-hydroxy -%-p-tolylindazole,  m.  p. 
119°  (decomp.),  which  loses  nitrogen  and  forms 
4-methylbenzophenone  when  heated  above  its  m.  p., 
and  is  converted  by  boiling,  dilute  sodium  hydroxide 
solution  into  Z -hydroxy -2 -p-tolylindazole,  m.  p.  215° 
(decomp.)  after  darkening  at  190°  ( acetyl  derivative, 
m.  p.  98°;  benzoyl  compound,  m.  p.  154 — 155°). 
Reduction  of  2-hydroxy-3-p-tolylindazole  by  stannous 
chloride  and  hydrochloric  acid  in  alcoholic  solution 
affords  3-p -tolylindazole,  m.  p.  97 — 98°  after  softening 
at  91°  (picrate,  m.  p.  147 — 148°;  acetyl  derivative, 
m.  p.  79’5 — 80-5°).  Starting  from  2-amino-4'-meth- 
oxybenzophenone,  the  following  series  of  substances 
is  similarly  obtained  :  2-hydroxy-Z-p-anisylindazole , 
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m.  p,  132°  (decomp.);  Z-hydroxy-2-p-anisylindazole, 
m.  p.  about  163°  (decomp.)  after  darkening  at  153° 
{acetyl  derivative,  m.  p.  110°;  benzoyl  derivative, 
m.  p.  139-5 — 140°);  3-j }-anisylindazole,  m.  p.  110 — 
111°  ( picrate ,  m.  p.  147 — 148°;  acetyl  derivative, 
m.  p.  105 — 106°).  The  compounds  are  thus  com¬ 
pletely  analogous  with  those  derived  from  o-amino- 
benzophenone,  excepting  that  p-tolyl-  and  p-anisyl- 
indazole  have  not  been  isolated  in  two  forms ;  their 
indefinite  m.  p.  indicate,  however,  that  the  products 
isolated  may  be  mixtures  of  isomerides. 

Reduction  of  2-phenylindazole  by  sodium  and 
alcohol  appears  to  afford  initially  2-phenyl-l  :  3-di- 
hydroindazole,  m.  p.  about  153°  (the  homogeneity  of 
which  is  not  established) ;  more  drastic  action  of  these 
reagents  leads  to  unexpected  fission  of  the  pyrazole 
ring,  with  production  of  o-aminobenzylaniline. 

Methyl  indazole-\  :  3 -dicarboxylate,  m.  p.  174 — 175° 
(decomp.),  is  readily  prepared  from  methyl  indazole- 
3-carboxylate  and  methyl  chloroformate.  It  is 
readily  hydrolysed  to  methyl  indazole-3-carboxylate, 
and  passes  into  methyl  l-methylindazole-3-carboxyl- 
ate  when  distilled  under  diminished  pressure. 
Similarly,  2-carbomethoxy-\-carbetlioxyindazole,  m.  p. 
116°,  b.  p.  218°/13  mm.,  passes  when  strongly 
heated  into  methyl  l-ethylindazole-3-carboxylate. 
The  presence  of  the  carbomethoxyl  group  in  position  3 
appears  therefore  to  prevent  the  wandering  of  the 
alkyl  group  from  position  1  to  2 ;  this  observation  is 
in  contrast  with  those  made  with  3-phenylindazole- 

1 - carboxylic  esters. 

Methyl  indazole-3-carboxylate  is  converted  by 
allyl  bromide  at  120 — 130°  and  hydrolysis  of  the 
product  into  l-allylindazole-'S-carboxylic  acid,  m.  p. 
about  147°;  the  isomeric  2-allyl  derivative  does  not 
appear  to  be  formed. 

o-Nitrobenzoyl  chloride  and  ethyl  indazole-3-carb- 
oxylate  afford  ethyl  \-o-nitrobenzoylindazole-3-carb- 
oxylate,  m.  p.  182 — 183°.  Attempts  to  prepare  an 
isomeric  ester  from  o-nitrobenzoyl  chloride  and  the 
silver  salt  of  ethyl  indazole-3-carboxylatc  gave  a 
substance,  m.  p.  132-5 — 133-5°,  the  constitution  of 
which  has  not  been  elucidated.  H.  Wren. 

7-Amino-5-methylindazole  and  7(4)-amino- 

2- metliylbenziminazole.  K.  von  Auwers  and 
E.  Frese  (Ber.,  1926,  59,  [B],  539 — 555). — o-Nitro- 
as-m-xylidine  is  converted  by  diazotisation  and 
treatment  of  the  diazonium  compound  with  boiling 
water  into  7-nitro-5-methylindazole,  m.  p.  192-5°, 
which  is  conveniently  reduced  by  ammonium  sulphide 
in  alcoholic  solution  to  7-amino-5-methylindazole, 
m.  p.  166°.  The  base  is  converted  by  protracted 
treatment  with  boiling  acetic  anhydride  into  a  tri- 
aeetyl  derivative,  m.  p.  148°,  instead  of  the  expected 
anhydro-compound.  At  100°,  7 -acetamido-2-acelyl- 
o-methylindazole,  m.  p,  151°,  is  produced,  which  can 
also  be  obtained  in  pyridine  solution  or  from  acetyl 
chloride  and  the  silver  salt  of  7-amino-5-methyl- 
indazole.  When  distilled  under  diminished  pressure, 
it  passes  into  the  stable  7 -acetamido- 1  -acetyl-5-methyl- 
indazole,  m.  p.  127°,  which,  in  contrast  to  the  labile 
isomeride,  is  stable  towards  ethereal  hydrogen 
chloride.  The  structure  of  the  compounds  is  inter¬ 
preted  from  the  isomeric  relationships  of  the  two 


series  of  acylindazoles  (A.,  1925,  i,  1460).  lab. -7- 
Acetamido-5-methylindazole  (I),  m.  p.  135°,  is  prepared 
by  the  cautious  treatment  of  the  diacetyl  derivative, 
m.  p.  151°,  with  acid  or  alkali  or  from  7-amino- 
5-methylindazole  and  cold  acetic  anhydride;  the 
absence  of  a  free  amino-group  in  the  benzene  nucleus 
is  established  by  the  inability  of.  the  compound  to 
condense  with  p-nitrobenzaldehyde.  From  the 
labile  derivative,  a  stable  7 -acelamido-5-viethyl- 
indazole,  (II),  m.  p.  199°,  was  obtained  incidentally 
during  crystallisation,  and  subsequent  attempts  to 
obtain  the  isomeride  of  lower  m.  p.  uniformly  gave 
the  derivative,  m.  p.  199°.  The  constitutions  (I) 
and  (II)  are  assigned  to  the  compounds.  Partial 
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hydrolysis  of  the  diacetate,  m.  p.  127°,  affords  the 
compound,  m.  p.  199°.  Contrary  to  expectation,  the 
monoacetate  does  not  yield  an  anhydro-base  when 
distilled  or  treated  with  dehydrating  agents.  Pro¬ 
tracted  treatment  of  7-amino-5-methylindazole  with 
boiling  glacial  acetic  acid  affords  only  the  monoacetyl 
derivative,  in.  p.  199°.  7-Amino-5-methylindazole 
condenses  with  p-nitrobenzaldehydo  to  7-p-nitro- 
benzylideneamino-5-methylindazole,  m.  p.  247 — 248° 
after  softening,  which  with  boiling  acetic  anhydride 
or  acetyl  chloride  and  pyridine  affords  a  monoacetyl 
derivative,  m.  p.  231 — 232°;  attempts  to  remove 
the  p-nitrobcnzylidene  group  were  unsuccessful 

Analogous  results  are  obtained  with  the  benzoyl 
derivatives.  7-Benzamido-2-benzoyl-5-inethylind- 
azole,  m.  p.  186 — 187°,  is  most  conveniently  prepared 
by  the  pyridine  method.  It  is  readily  hydrolysed  to 

1- benzamido-5-methylindazole,  m.  p.  164 — 165°  ( hydro¬ 
chloride, ,  m.  p.  199 — 202°;  picrate,  m.  p.  189°); 
formation  of  a  labile  isomeride  could  not  be  detected. 
The  monobenzoyl  derivative  is  partly  largely  decom¬ 
posed,  partly  unchanged  by  distillation  under 
diminished  pressure,  whereas,  under  similar  conditions, 
the  2  :  7-dibenzoyl  compound  is  isomerised  to  1-benz- 
ainido-\-benzoyl-5-melhylindazole,  m.  p.  139; — 140°. 
Attempts  to  prepare  an  aminoindazole  benzoylated 
only  in  the  pyrazole  ring  were  unsuccessful.  7-Nitro- 
5-methylindazole  is  converted  by  benzoyl  chloride  and 
pyridine  under  certain  conditions  into  l-nitro-2- 
benzoyl-5-methylmdazole,  m.  p.  200 — 201°  when  intro¬ 
duced  into  a  bath  pre-heated  almost  to  this  tem¬ 
perature,  which  is  isomerised  when  boiled  with 
nitrobenzene  to  7-nitro- 1  -banzoyl-o-methylindazole, 
m.  p.  151 — 152° ;  the  compounds  could  not  be  reduced 
successfully. 

7-Amino-5-methylindazole  and  carbamide  at  145° 
afford  ammonia  and  1-carbamido-o-mdhylindazole, 
m.  p.  216 — 218°  (decomp.);  ethyl  7 -amino-5-rnethyl- 
indazole-l-carboxylate  melts  indefinitely. 

The  difficulty  of  forming  anhydro-bascs  does  not 
appear  to  be  peculiar  to  7-amino-5-methylindazole. 
Thus  the  somewhat  similarly  constituted  7(4)-amino- 

2- methylbenziminazole,  prepared  by  reduction  of  the 
corresponding  nitro-compound  or  from  uic-triamim- 
benzene,  gives  a  monoacetyl  derivative  which  can  be 
distilled  unchanged  and  is  unaffected  by  heat.  A 
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•  tricyclic  compound  could  not  be  produced  by  pro¬ 
tracted  treatment  of  y/c-triaminobenzene  with  boiling 
glacial  acetic  acid  or  acetic  anhydride  or  mixtures  of 
these  substances.  The '  view  that  o-diamines  are 
converted  into  anhydro-bases  by  boiling  glacial 
acetic  acid  and  into  diacetyl  derivatives  by  acetic 
anhydride  appears  too  general,  since  time  appears  to 
be,  a  more  important  factor  than  the  reagent.  Thus 
o-phenylenediamine  and  acetic  anhydride  after  pro¬ 
tracted  ebullition  yield  exclusively  the  anhydro-base, 
whereas  in’c-triaminobenzeno  under  similar  conditions 
affords  a  mixture  of  anhydro-base  and  triacetyl 
derivative,  but,  with  glacial  acetic  acid,  gives 
exclusively  the  anhydro-base. 

The  difficulties  attendant  on  the  production  of  a 
five-membered  ring  from  7-amino-5-methylindazole 
are  also  encountered  in  attempts  to  form  a  six- 
mem  be  red  ring.  Thus  the  base  is  converted  by  chloro- 
acetyl  chloride  in  pyridine  or,  preferably,  in  anhydrous 
ether  in  the  presence  of  potassium  carbonate  into  a 
'mixture  of  7-chloroacetamido-5-methylindazole,  m.  p. 
108°,  .  and  7 -chloroacetamido-'S -chloroaceiyl-5-melhyl- 
indazole,  m.  p.  146 — 147°,  which  is  essentially  hydro¬ 
lysed  by  treatment  with  cold,  dilute  alkali  hydroxide 
solution.  On  the  other  hand,  phenmorpholones  are 
readily  obtained  by  a  similar  process  from  the  ehloro- 
acetyl  derivatives  of  Q-aminophenols.  Thus  o-chloro- 
acetamidophenol,  needles,  m.  p.  113-5 — 114-5°,  or 
leaflets,  m.  p.  137 — 138°,  is  smoothly  converted  into 
phenmorpholone,  m.  p.  169°,  and  o -chloroacelamido- 
s-m -xylenol,  m.  p.  145 — 146°,  gives  5  :  7-dimethyl- 
phenmorpholone,  m.  p.  203 — 204°. 

The" preparation  of  2  :  6-dinitroaniline  by  passing 
ammonia  through  a  boiling  alcoholic  solution  of 
l-chloro-2  :  6-dinitrobenzene,  of  vic-triaminobenzene 
by  reduction  of  2  :  6-dinitroaniline  by  stannous 
chloride  and  hydrochloric  acid,  and  of  ethyl  7-nilro- 
5-vielhylindazole-l-carboxylale,  m.  p.  143 — 145°,  from 
7-nitro-5-methylindazole  and  ethyl  chloroformate,  is 
incidentally  recorded.  H.  Wren. 

Synthesis  of  phenylrosinduline.  R.  Lantz 
and  A.  Wahl  (Compt.  rend.,  1926, 182,  705 — 708). — 
2  -  Hydroxy  -  NN  -  diphenyl  -1:4-  naphthaquinonedi- 
imine  (A.,  1925,  i,  820)  is  treated  with  excess  of  aniline 
at  160 — 180°  in  presence  of  benzoic  acid  or  zinc 
chloride,  and  air  is  bubbled  through,  phenylrosinduline 
being  obtained,  which  yields  a  very  pure  azocarmine 
on  sulphonation.  L.  F.  Hewitt. 

[Phenamine]  vat  dyes.  Meister,  Lucius,  und 
Bruning. — See  B.,  1926,  266. 

Conversion  of  a  (3-amino-acid  into  a  metox- 
azine  derivative.  P.  Karrer  and  E.  Miyamichi 
(Helv.  Chim.  Acta,  1926,  9,  336—339 ;  cf.  A.,  1924, 
i,  1118). — (3-Benzamidopropionic  acid,  m.  p.  133° 
(cf.  Holm,  A.,  1905,  i,  29,  m.  p.  120°),  gives  an  ethyl 
ester,  b.  p.  184 — 186°/3  mm.,  which  with  phosphorus 
pentoxide  yields  2-phemyl-Q-ethoxymeloxazine, 
9H2-CH:C-OEt 
NiCPh-O 

m.  p.  74°  (picrale ,  m.  p.  103°),  decomposed  by  warm 
dilute  hydrochloric  acid  into  (3-benzamidopropionic 
acid  and  a  trace  of  (3-aminopropionic  acid. 

M.  Clark. 


Orthoxazine  [1  : 2(6)-oxazine]  derivatives. 
E.  P.  Kohler  (J.  Amer.  Chem.  Soc.,  1926,  48, 
754 — 763;  cf.  this  vol.,  309). — When  pure  ay§-tri- 
phenylbutanetrione  oxime  is  boiled  in  absolute  methyl- 
alcoholic  solution  it  yields,  together  with  5-hydroxy- 
5-benzoyl-3  :  4-diphenyh‘sooxazoline  (loc.  cit.),  5-hydr- 
oxy-6-methoxy-3  :  4  :  6 -triphenyl -1  :  2(6)-oxazine  (I), 
decomp,  about  173°  after  turning  red  at  about  160° 
( sodium  salt;  benzoate,  m.  p.  163°).  This  gives  a- 
yellow  solution  in  chloroform,  changing  to  purple 
owing  to  the  formation  of  the  anhydride  previously 
reported,  whilst  the  solution  in  ether  gradually 
deposits  the  original  oxime,  and  the  methyl-alcoholic 
solution  affords  similarly  the  above  hsooxazoline. 
When  exposed  to  light,  it  undergoes  autoxidation, 
turning  yellow.  Treatment  with  methyl  iodide  in 
methyl-alcoholic  sodium  methoxide  solution  affords  a 
methyl  derivative,  m.  p.  147°  (decomp.),  which  yields 
a  slightly  explosive  ozonide,  whilst  the  action  of 
magnesium  phenyl  bromide  in  boiling  ethereal 
solution  affords  5-hydroxyS  :  4  :  6  :  §-letraphenyl- 
1  :  2(6)-om:me,  (II),  lemon-yellow,  m.  p.  about  220° 
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(decomp.)  [ benzoate ,  m.  p.  217°;  4-ffiw/jo-derivative, 
(III),  (4-bromo-3  :  4  :  6  :  6-letraphenyl-l  :  2(6)-oxaz-5- 
one),  m.  p.  160°;  4-c/iforo-derivative,  m.  p.  165°; 

4- ?Mtro-derivative,  m.  p.  150°  (decomp.)].  When 
treated  with  ethyl  iodide  in  alcoholic  sodium  ethoxide 
solution,  (II)  yields  3:4:6:  G-tetraphemyl-2-elhyl- 

5- kelo-2  : 5-dihydro-l  :  2(G)-oxazme  (IV),  m.  p.  167 — 
168°,  the  corresponding  methyl  derivative,  m.  p. 
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189 — 190°,  being  obtained  similarly.  The  latter 
yields  an  ozonide,  which,  on  decomposition  with 
steam,  affords  methylamine  and  the  diketone,. 
Bz-CO-CPhyOH.  Oxidation  of  (II)  in  acetone 
solution,  either  with  atmospheric  oxygen  or  per¬ 
manganate,  affords  a  solid,  decomp,  about  165°,. 
insoluble  in  alkalis,  which  could  not  be  purified. 
When  boiled  with  alcoholic  acids  or  bases,  (II)  is 
converted  into  2:2:4:  5-tetraphenyl-3-keto-2  :  3-di- 
hydrofuran.  F.  G.  Willson. 


Reactions  of  the  formamidines.  XI.  2-Thion- 
4-thiazolidones.  F.  B.  Dains  and  S.  I.  Davis. 
(Kansas  Univ.  Sci.  Bull.,  1924, 15,  265 — 270;  cf.  A., 
1922,  i,  1185). — The  2-thion-4-thiazolidones  react 
with  substituted  formamidines  to  give  substances  of 
the  type  S-CS-NH-CO-CiCH-NHR  ^  ^  aldehydeS; 

to  form  compounds  of  the  type  ^CS-NH-CO-C.CHR.. 


2-Thio-4-thiazolidone  and  diphenylformamidine  yield 
2-thion-b-anilinonicthylene-4:-thiazolidone,  m.  p.  248°. 
2-Thion-3-phenyl-4z-thiazolidone  (from  ammonium 
phenyldithiocarbonate  and  sodium  chloroacetate), 


ORGANIC  CHEMISTRY. 


531’ 


affords  2-ihion-‘4-phenyl-G-anilinomcthylenc-‘4-lhiazol- 
idone,  in.  p.  247°  ( ?  hydrazone,  m.  p.  215°).  2-Thion-3- 
phe7iyl-5-a.-7ia-phthylaminomcthylene-4:-thiazolidone  has 
m.  p,  279°;  2-thion-3-p-tolyl-5-anilino-4-thiazolido7ie, 
in.  p.  235°,  2-thicm-3-phenyl-5--p-methoxya7iilino- 
7nethylene-4-thiazolidoiie  m.  p.  158 — 160°,  2-benzyl- 
thiol-5-benziylidene-4:-thiazolidone  ra.  p.  123°,  2-benzyl- 
thiol-5-cinnamylide7ieA-thiazolidone  m.  p.  143°,  2-ethyl- 
thiol-5-anilinomethylene-4-thiazolidone  m.  p.  175°,  and 
2-benz7jlthiol-5-a7iilmomethyle7ie-4:-lhiazolido7ie  m.  p. 
221 — 223°.  Chemical  Abstracts. 

Thiazoles.  IX.  Derivatives  of  2-phenyl- 
benzthiazole.  M.  T.  Bogert  and  H.  B.  Corbitt 
(J.  Amer.  Chem.  Soc.,  1926,  48,  783 — 788  ;  cf.  this  vol., 
310). — Treatment  of  2-phenyl bcnzthiazole  with  phos¬ 
phorus  pentachloride  affords  G-chloro-2-phe7iylbcnzthi- 
azole,  m.  p.  156-7°  (cf.  Hofmann,  A.,  1880,  884),  which 
is  also  obtained  by  treating  2-phenylbenzthiazole- 
6-diazonium  chloride  with  copper  bronze  (cf.  Morgan 
and  Webster,  J.C.S.,  1921,  119,  1070)  and  by  fusing 
benzylidene-p-chloroaniline  with  sulphur.  Further 
treatment  with  phosphorus  pentachloride  does  not 
introduce  more  chlorine  into  the  molecule,  and  no 
exchange  of  halogen  occurs  when  the  chloro-deriv- 
ative  is  boiled  in  alcoholic  solution  with  lithium 
bromide.  6-Nitro-2-phenylbenzthiazole  (cf.  Bogert 
and  Abrahamson,  A.,  1922,  i,  576)  has  m.  p.  196°, 
whilst  dinitrobenzthiazole  (cf.  D.R.-PP.  50486,  54921) 
has  m.  p.  223°.  2-m.-Nitrophe7i7jlbenzthiazole,  m.  p. 
186-8 — 187-3°,  obtained  from  zinc  o-aminophenyl- 
mercaptide  and  m-nitrobenzoyl  chloride,  is  described. 
2-p-Nitrobenzthiazole  (cf.  Bogert  and  Snell,  A.,  1924, 
i,  772)  has  m.  p.  233°.  Coupling  of  diazotised 
6-amino-2-phenylbenzthiazole  with  “  H  ”  acid  affords 
a  dye  which  gives  a  light-fast  rose-lavender  shade  on 
artificial  silk.  The  dye  also  stains  red  blood-cells 
faintly  in  "0-1%  neutral  solution,  and  stains  the 
plasma,  but  not  the  nucleus,  of  leucocytes.  2-m- 
Aminopheivylbmzthiazole,  m.  p.  140-4 — 140-9°,  was 
prepared.  2-p-Aminophenylbenzthiazole  has  m.  p. 
156-2 — 156-7°  (cf.  Bogert  and  Snell,  loc.  cit.).  G-Hijdr- 
oxy-2-phenylbenzthiazole,  m.  p.  228 — 229°,  obtained 
from  the  corresponding  amino-derivative,  is  described. 
2-o-Hydroxyphenylbenzthiazole,  prepared  by  con¬ 
densing  zinc  o-aminophenylmercaptide  with  salicyl- 
aldehyde,  has  m.  p.  131-1 — 131-7°  (cf.  Hofmann, 
loc.  cit.).  2-'p-Hijdrox7jphen7ylbe7izthiazole,  m.  p. 
228-6 — 229-1°,  obtained  both  from  the  corresponding 
amino-derivative  and  from  p-hydroxybenzaldehyde, 
yields,  when  treated  with  nitric  and  sulphuric  acids, 
a  raononiiro-derivative,  bright  yellow,  m.  p.  199-2— 
199-7°,  and  a  dintfro-derivative,  slightly  darker  in 
colour,  m.  p.  252 — 256-8°.  Reduction  of  the  former 
yields  the  corresponding  amino-derivative,  m.  p. 
234-5—235-5°.  F.  G.  Willson. 

Polychrome  methylene-blue.  W.  J.  MacNeal 
and  J.  A.  Killian  (J.  Amer.  Chem.  Soc.,  1926,  48, 
740 — 747). — Methylene-blue  and  potassium  dichrom¬ 
ate  give  the  chromate,  (C1GH18N2S)2Cr04,6H20.  When 
washed  with  alcohol,  a  portion  of  the  dye  is  removed. 
Methylene-azure-B  (trimethylthionine ;  cf.  Kelir- 
mann,  A.,  1906,  i,  460)  has  been  obtained,  under 
special  conditions,  as  the  bromide,  from  the  above 


chromate.  The  bromide  decomposes  when  heated  to 
100°.  The  preparation  of  the  chloride,  zinc  chloride 
double  salt,  and  iodide  is  also  described.  The  iodide 
g  is  stable  at  100°.  The 

/\  structure  (I)  is  ascribed 

Me2N |  y  'Y  |*NMe,HI  to  the  iodide.  When 

l  /\  J\  i  treated  with  aqueous 

'  Y  ....  alkalis,  the  colour 

'  changes  to  a  brown  or 

bluish-lavender,  and  the  free  base  can  be  extracted 
from  the  aqueous  solution  with  ether  etc.  Methylene- 
azure- A  (chromate  described)  is  the  chief  oxidation 
product  when  methylene-blue  is  boiled  with  hydro¬ 
chloric  acid  and  potassium  dichromate,  but  is  obtained 
in  a  purer  condition  by  warming  the  zinc  chloride 
double  salt  of  methylene-azure-B  with  potassium 
dichromate,  and  boiling  the  crystalline  precipitate, 
which  separates  on  cooling,  with  hydrochloric  acid. 
When  boiled  in  dilute  alkaline  solution  with  zinc 
(or  silver)  ammonium  hydroxide,  methyleno-azure-B 
affords  crystalline  methylene-violet.  Better  yields 
of  methylene-violet  are  obtained  by  boiling  methylene- 
blue  with  aqueous  ammoniacal  silver  nitrate,  filtering, 
boiling  the  filtrate  with  sodium  carbonate  for  several 
hours,  cooling,  and  recrystallising  the  precipitated 
dye  from  ethylene  dichloride.  The  above  reactions 
support  Hantzsch  and  Bernthsen’s  p-quinonoid 
structure  for  methylene-blue.  F.  G.  Willson. 

Reduction  of  caffeine  and  theobromine  to  the 
deoxy-compounds.  F.  Fichter  and  W.  Kern 
(Helv.  Chim.  Acta,  1926,  9,  380 — 383). — Deoxy- 
caffeine  and  deoxytheobromine,  previously  obtained 
by  electrolytic  reduction  of  caffeine  and  theobromine, 
are  readily  obtained  from  these  substances  by 
reduction  with  pure  zinc  dust  in  concentrated  hydro¬ 
chloric  or  hydrobromic  acid  solution.  M.  Clark. 

Microchemical  reactions  of  tutocaine.  L. 
Rosenthaler  (Pharm.  Zentr.,  1926,  67,  177 — 179). — 
An  illustrated,  non- crystallographic  description  of  the 
crystals  formed  by  the  action  of  platinic  chloride, 
auric  chloride,  potassium  tetranitritocobaltidiammine, 
potassium  iodide,  and  mercuric  chloride  on  tutocaine, 
novocaine,  and  cocaine.  Crystalline  derivatives  were 
not  obtained  from  tutocaine  and  cocaine  by  the  action 
of  mercuric  chloride.  J.  S.  H.  Davies. 

Dyes  from  the  alkaloids  of  ipecacuanha. 
F.  L.  Pyman  (J.  Amer.  Chem.  Soc.,  1926,  48,  836; 
cf.  A.,  1925,  i,  1087). — Emetine,  O-methylpsychotrine, 
and  emetamine  do  not  couple  with  p-nitrodiazo- 
benzene.  Psychotrine  does  so,  the  dye  giving  a 
purple  solution  in  aqueous  sodium  hydroxide,  similar 
to  that  given  by  the  dye  from  cephseline.  A  mis¬ 
quotation  from  the  present  author’s  paper  (J.C.S., 
1917,  111,  419)  with  regard  to  the  constitution  of 
emetamine  (loc.  cit.)  is  corrected.  F.  G.  Willson. 

Dyes  from  the  alkaloids  of  ipecacuanha.  S. 
Palkin  and  H.  Wales  (J.  Amer.  Chem.  Soc.,  1926, 
48,  836 — 837  ;  cf .  preceding  abstract). — An  acknow¬ 
ledgment  of  Pynnan’s  correction  (loc.  cit.). 

F.  G.  Willson. 

Oxidation  of  harmaline  and  bromoharmaline. 
Y.  Hasenfratz  and  R.  Sutra  (Compt.  rend.,  1926, 
182,  703 — 705). — Harmaline  hydrochloride  is  oxidised 
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by  chromic  acid,  giving  an  SG%  yield  of  harmine 
hydrochloride.  Bromoharmaline  when  heated  with 
chromic  acid  for  1  hr.,  and  then  treated  with 
alcoholic  potassium  hydroxide,  yields  fsobromo- 
harmine,  which  is  precipitated  by  addition  of  water. 

L.  F.  Hewitt. 

Action  of  ozone  on  dihydrocodeine  and  ethyl- 
dihydromorphine.  Fission  of  the  morphine 
molecule.  E.  Speyer  and  A.  Popp  (Ber.,  1926, 
59,  [JS],  390 — 106).- — Ozonisation  of  codeine  in  neutral 
or  formic  acid  solution  causes  profound  change  in  the 
molecule,  but  docs  not  lead  to  crystalline  products. 
Dihydrocodeine,  dissolved  in  formic  acid,  is  trans¬ 
formed  into  a  compound  (I)  which  could  not  be  caused 
to  crystallise  and  for  which  the  name  “  ozodihydro- 
codeine  ”  is  provisionally  proposed.  Absence  of 
aldehydic  or  kctonic  groups  is  established  by  the 
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indifference  of  the  substance  towards  hydroxyl- 
amine,  phenylhydrazine,  semicarbazide,  Fehling’s 
solution,  or  Schiff’s  reagent.  It  contains  one  methoxyl 
group.  Its  insolubility  in  cold  alkali  hydroxide 
establishes  the  persistence  of  the  oxygen  bridge  of 
dihydrocodeine.  It  yields  a  hydrochloride, 

c18h23o5n,hci, 

decomp.  242°,  Mj>  +77-6  in  aqueous  solution; 
hydrobromide,  decomp.  238° ;  hydriodide,  decomp. 
248 — 250° ;  picrate,  decomp.  238 — 239°  after  softening 
at  230°,  and  methiodide,  decomp.  155°  after  softening 
at  152°.  The  presence  of  a  secondary  alcoholic  group 
is  established  by  the  formation  of  an  acetate  (isolated 
as  the  picrate,  decomp.  208 — 209°)  and  by  the  form¬ 
ation,  by  means  of  phosphorus  pentachloride  in  the 
presence  of  chloroform,  of  chloro-ozodihydrocodeine 
(II),  m.  p.  157 — 158°  after  softening  at  152°  (picrate, 
decomp.  249 — 250°).  Hydrolysis  of  ozodihydro- 
codeine  with  potassium  hydroxide  affords  dihydro- 
morphinic  acid  (III),  decomp.  227°  after  softening  at 
195°,  [aj\5  +30-9°  in  water.  The  acid  is  very  closely 
related  to  the  “  morphinic  acid  ”  of  Wieland  and 
Kappelmeier  (A.,  1911,  i,  743),  but  in  consideration 
of  its  ketonic  properties  it  is  suggested  that  the  name 
“  morphinonic  acid  ”  is  more  appropriate  to  the  latter 
compound. 

It  appears,  therefore,  that  under  the  influence  of 
ozone  the  morphine  ring  suffers  rupture  at  the  Ap¬ 
position  in  the  benzene  nucleus,  whereas  the  nitrogen 
ring  remains  intact.  In  support  of  this  view,  it  is 
observed  that  ethyldihydromorphine  is  converted  by 
ozone  in  the  presence  of  dilute  formic  acid  into  the 
non-crystalline  ozoethyldihydromorphine  [(I)  with 
•C02Me  replaced  by  -C02Et],  characterised  as  the 
hydriodide,  decomp,  255 — 256°,  [a]1,;  +70-4°  in  water, 


co2h-cv 
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which  is  hydrolysed  to  dihydromorphinic  acid 
identical  with  the  acid  described  above. 

Ozodihydrocodeine  is  reduced  by  zinc  dust  and 
dilute  acetic  acid  to  a  non-crystalline  substance  which 
yields  a  hydrochloride,  CjoH2705N,HC1,  m.  p.  232- — 233°, 
in  small  amount,  so  that  full  investigation  is  impossible. 
Electrolytic  reduction,  according  to  Tafel,  converts 
ozodihydrocodeine  into  deox  yd  ihydromorph  in  ic  acid 

C-OH:CH.CO!H(Me,Et)  %£ 

'  qh  softening  at  245°, 

CH  JH2  Mil  +28-7°  in 

s  \  /  ,TV  aqueous  solution 

HP-  ( TT— \'Mn  1  (picrate,  decomp. 

H*X\  222-223°).  The 

HCM  v  /l'rl2  conception  that 

reduction  causes 
fission  and  addi¬ 
tion  of  hydrogen  at  the  lactone  ring  accompanied 
by  hydrolysis  of  the  ester  is  established  by  the 
production  of  the  same  acid  from  ozoethyldihydro¬ 
morphine.  Addition  of  hydrogen  at  the  lactone  ring 
instead  of  at  one  of  the  double  linkings  appears 
remarkable,  but  a  similar  result  is  attained  when 
hydrogenation  is  effected  in  neutral  solution  in  the 
presence  of  palladium.  Thus,  ozodihydrocodeine 
hydrochloride  affords  methyl  deoxydihydromorphinate 
fcf.  (IV)],  m.  p.  150 — 151°  ( hydrochloride ,  m.  p.  247 — 
248°,  Mu  +13-3°  in  aqueous  solution;  hydriodide, 
decomp.  195°;  picrate,  decomp.  228 — 229°;  meth¬ 
iodide,  m.  p.  183 — 184°).  The  presence  of  the 
secondary  alcoholic  group  is  established  by  the 
isolation  of  the  acetyl  derivative,  which  could  not  be 
caused  to  crystallise  (corresponding  methiodide, 
decomp.  225°),  and  of  methyl  chlorodeoxydihydro- 
morphinate,  m.  p.  143°  {picrate,  decomp.  213 — 214°). 
Methyl  deoxydihydromorphinate  is  hydrolysed  to 
deoxydihydromorphinic  acid,  identical  with  that 
derived  by  electrolytic  reduction  of  ozodihydro¬ 
codeine  or  ozoethyldihydromorphine.  Analogously, 
ethyldihydromorphine  is  transformed  by  hydrogen 
in  the  presence  of  palladium  into  ethyl  deoxydihydro¬ 
morphinate  [cf.  (IV)]  (characterised  as  the  picrate, 
decomp.  234 — 235°),  which  is  hydrolysed  to  deoxy¬ 
dihydromorphinic  acid. 

Morphinic  acid  is  reduced  by  hydrogen  in  the 
presence  of  palladium  to  tetrahydromorphinic  acid, 
m.  p.  217 — 218°  after  softening  at  202°;  it  has  not 
been  established  whether  hydrogenation  takes  place 
at  the  nucleus  or  side-chain.  H.  Wrejt. 

Importance  of  alkyl  esters  of  aromatic 
sulphonic  acids  for  the  alkylation  of  organic 
compounds.  W.  Rodionow  (Bull.  Soc.  chim.,  1926, 
[iv],  39,  305 — 325). — Phenyltrimethylammonium 
p-toluenesulphonate  may  be  advantageously  sub¬ 
stituted  for  the  chloride  of  the  same  base  as  a  methyl¬ 
ating  agent  owing  to  the  greater  facility  with  which 
it  may  be  prepared.  It  is  obtained  by  heating 
methyl  p-toluenesulphonate  (186  g.)  with  dimethyl- 
aniline  (121  g.)  until  the  reaction  begins.  The 
product,  m.  p.  160 — 161°,  is  obtained  in  quantitative 
yield  and  may  be  used  without  preliminary  purific¬ 
ation  if  the  starting  materials  are  pure.  Methyl 
benzenesulphonate  combines  quantitatively  with 
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dimethylaniline  to  form  phenyltrimethylammonium 
benzenesulphonate,  which  was  used  in  the  methyl- 
ation  of  morphine.  Phenyldimethylethylammonium 
p-toluenesulphonate  is  prepared  from  ethyl  p-toluene- 
sulphonate  and  dimethylaniline;  with  alcoholic 
sodium  ethoxide  this  gives  phenyldimethylethyl¬ 
ammonium  hydroxide,  which  alkylates  phenol  to 
phenetole  and  was  also  used  in  alkylating  morphine. 
Codeine  when  boiled  with  methyl  p-toluencsulphonate 
and  water  yields  a-methylmorphimethine,  which 
forms  a  metho-p-toluenesulphonate,  m.  p.  250 — 251°. 
This  substance  on  treatment  with  sodium  hydroxide 
solution  is  transformed  into  $-methylniorphimethine 
metho-p-toluenesulphonale,  m.  p.  297 — 300°.  Methyl 
p-toluenesulphonate  acts  on  narcotine  with  form¬ 
ation  of  narceine,  and  with  hydrastine  forms  the 
metho-p-toluenesulphonate,  m.  p.  228 — 229°,  which 
in  presence  of  sodium  hydroxide  yields  methyl- 
hydrastine.  The  metho  -  p  -  toluenesidphonate  of 
papaverine  has  m.  p.  165°,  of  brucine ,  m.  p.  above  250°, 
and  of  phenylmethylpyrazolone,  m.  p.  91 — 92°.  The 
last-named  on  treatment  with  sodium  hydroxide  and 
chloroform  is  converted  into  antipyrine,  from  which 
the  nitroso-derivative  was  obtained  and  reduced  to 
the  amino-derivative,  m.  p.  230 — 231°.  Aminoanti- 
pyrine  hydrochloride  on  treatment  with  methyl 
p-toluenesulphonate  and  sodium  hydroxide  is  trans¬ 
formed  into  pyramidone.  Theobromine  with  methyl 
^3-toluenesulphonate  yields  caffeine,  and  with  the 
ethyl  ester  ethyltheobromine  is  formed.  Methyl 
p-toluenesulphonate  with  cotarnine  yields  a  non- 
crystallisable  oil  which  on  treatment  with  potassium 
iodide  is  converted  into  cotarnomethine  meth- 
iodide;  papaverine  and  brucine  behave  similarly. 
Methyl  p-toluencsulphonate  and  potassium  iodide  in 
aqueous  solution  yield  methyl  iodide;  ethyl  iodide 
and  bromide  may  be  similarly  obtained.  Aromatic 
halides  are  not  formed  in  this  manner.  A  similar 
reaction  occurs  with  potassium  cyanide,  aceto-  or 
propio-nitrile  being  formed.  Sodium  nitrite  with  the 
methyl  or  ethyl  ester  of  p-toluenesulphonic  acid 
yields,  respectively,  nitromethane  and  nitroethane. 

H.  J.  Evans. 

Reaction  of  alkaloids  with  furfuraldehyde  and 
sulphuric  acid.  L.  Ekkert  (Pharm.  Zentr.,  1926, 
67,  179 — 181). — A  few  drops  of  a  mixture  of  1  g.  of 
a  1%  aqueous  solution  of  furfuraldehyde  and  10  g. 
of  concentrated  sulphuric  acid  for  0-01 — 0-03  g.  of 
substance  is  recommended  as  a  reagent  for  colour 
tests  with  the  following  alkaloids,  especially  atropine, 
scopolamine,  and  hyoscine.  Veratrine  and  colchicine 
form  blue  to  violet,  and  yellow  to  brownish-yellow 
colorations,  respectively,  at  the  ordinary  temperature, 
whilst  morphine,  codeine,  ethylmorphinc,  and  apo- 
morphine  form  red  solutions  under  similar  conditions. 
With  the  remainder  careful  heating  is  necessary 
before  the  characteristic  colours  develop  :  atropine, 
intense  violet-  or  cherry-red;  novatropine,  methyl- 
homatropine,  “quinoine,”  bright  blue  to  dark  green; 
scopolamine,  intense  violet-  or  cherry-red ;  hyoscine, 
intense  violet-red ;  veratrine,  wine-red  to  intense 
dark  red,  yellow  on  dilution  with  water;  colchicine, 
yellow,  green,  then  brown;  quinine,  violet  streaks; 
morphine,  red  to  violet-red ;  codeine,  red  to  violet-fed, 


blue  on  dilution  with  water;  ethylmorphine,  as  for 
codeine;  apomorphine,  dark  red,  grey  on  dilution 
with  water,  green  on  addition  of  alkali,  red  on  shaking ; 
antipyrine,  blood-red  to  dark  mulberry-red,  violet  on 
dilution  with  water,  the  chloroform  extract  of  which 
is  yellow;  Tinct.  and  Extract.  Belladonnce  and 
Extract.  Hyoscyami,  rose-red  to  violet-red ;  Tinct. 
Veratri,  cherry-  to  violet-red.  No  distinctive  color¬ 
ations  are  given  by  p-eucaine,  caffeine,  theobromine, 
cocaine,  strychnine,  brucine,  and  eserine. 

J.  S.  H.  Davies. 


Aromatic  compounds  of  arsenic.  II.  In¬ 
ternal  complex  salt  of  benzenediazonium 
chloride  and  arsenic  chloride  and  its  trans¬ 
formation  into  p-phenylenearsinic  acid.  ,  H. 
Schmidt  and  F.  Hoffmann  (Ber.,  1926,  59,  [J5], 
560 — 564;  cf.  A.,  1920,  i,  897). — The  complex  salt 
(I),  decomp,  about  100°,  is  prepared  by  diazotisation 
of  p-aminophenylarsenic  acid  dissolved  in  5N-hydro- 
chloric  acid,  followed  by  treatment  of  the  solution 
with  sulphur  dioxide  in  the  presence  of  a  trace  of 
iodine  or  by  direct  diazotisation  of  p-aminophenyl- 
dichloroarsine  in  aqueous  hydrochloric  acid  or, 
preferably,  by  use  of  amyl  nitrite  and  alcoholic 
hydrogen  chloride.  It  is  converted  by  an  aqueous 
suspension  of  sodium  hydrogen  carbonate  into 
p -phenylenearsinic  acid  [(II),  X=(!0)*OH]  (the  mono¬ 
hydrate  is  also  described),  the  unimolecular  structure 
of  which  is  established  by  determination  of  the  mol.  wt. 
of  p-phenylenechloroarsine  [(II),  X=C1],  into  which 
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it  is  transformed  by  solution  in  alcoholic  hydrogen 
chloride  and  reduction  with  sulphur  dioxide  in  the 
presence  of  av  little  iodine.  3-Amino-4-hydroxy- 
phenylarsinic  acid  is  transformed  by  diazotisation 
in  5N-hydrochloric  acid  solution  and  subsequent 
reduction  by  sulphur  dioxide  and  iodine  into  the 
compomid  C6H4ON2Cl3As, .  which  when  precipitated 
from  its  solution  in  methyl  alcohol  by  ether  loses 
1  mol.  of  hydrogen  chloride  and  affords  the  quinone- 
diazide  (III).  H.  Wren. 


Aromatic  compounds  of  antimony.  IX.  In¬ 
ternal  complex  salts  from  benzenediazonium 
chloride  and  antimony  chloride.  H.  Schmidt 
and  F.  Hoffmann  (Ber.,  1926,  59,  [£],  555 — 560). — 
4-Chloro-3-nitrophenylstibinic  acid  is  reduced  by 
stannous  chloride  and  hydrochloric  acid  to  4 -chloro- 
3-aminophenyldichloroslibine  hydrochloride ,  m.  p.  151 — 
153°,  which  is  converted  by  sodium  nitrite  and 
5iV-hydrochloric  acid  or,  preferably,  by  acetic  acid 
and  amyl  nitrite  in  methyl-alcoholic  solution  into  the 
salt  [(I)  X=C1],  decomp,  about  100°; 
this  is  immediately  decomposed  by 
cold,  dilute  alkali  hydroxide  solution 
into  nitrogen  and  stibinic  acids  soluble 
in  alkali.  Similarly,  m-aminoacet- 
J2  J  anilide,  m.  p.  86-5°  (hydrochloride,  m.  p. 
245°),  is  converted  successively  into  m-acetylstibamlic 
acid,  wi-aminophenylstibinic  acid,  m-aminophenyldi- 
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chlorostibine  hydrochloride,  and  the  complex  salt 
[(I)  X=H],  decomp.  165 — 167°.  p-Aminophenyldi - 
chlorostibine  hydrochloride,  m.  p.  122 — 125°,  gives  an 

analogous  salt,  S^Cl^  v-hich  is  very 

unstable.  J  H.  Wren. 

Organo-chromium  compounds.  VI.  Chrom¬ 
ium  tetraphenyl.  F.  Hein  and  W.  Eissner  (Ber., 
1926,  59,  [J3],  362—366;  cf.  A.,  1921,  i,  826;  1922, 
i,  76,  77  ;  1924,  i,  437,  889). — Chromium  tetraphenyl  is 
prepared  as  a  smooth  deposit  or  crystalline  precipitate, 
which  retains  the  colour  of  chromium  tetraphenyl 
salts,  by  the  electrolysis  of  a  solution  of  chromium 
tetraphenyl  iodide  in  liquid  ammonia  at  — 40°  to 
— 50°.  The  cathode  consists  of  a  platinum  plate ;  the 
graphite  anode  is  placed  in  a  porous  cell.  The 
substance  readily  decomposes  with  formation  of 
diphenyl;  it  is  converted  quantitatively  by  alcohol 
into  chromium  tetraphenyl  hydroxide.  Its  mol.  wt. 
has  not  been  determined.  H.  Wren. 

p-Chloromercuribenzoic  acid  and  related  com¬ 
pounds.  F.  C.  Whitmore  and  G.  E.  Woodward 
(J.  Amer.  Cliem.  Soc.,  1926,  48,  533 — 536). — p -Chloro- 
mercuribenzoic  acid  is  obtained  as  a  white,  amorphous 
powder  which  cannot  ho  purified,  by  the  oxidation  of 
mercury  p-tolyl  chloride  (cf.  Whitmore,  Hamilton,  and 
Thurman,  A.,  1923,  i,  501)  with  alkaline  permanganate. 
When  treated  with  iodine  in  alcohol,  it  affords 
p-iodobenzoic  acid  in  95%  yield.  The  sodium  salt, 
ill-defined,  granular  crystals,  is  described.  When 
boiled  with  aqueous-alcoholic  sodium  hydroxide,  the 
acid  yields  sodium  p-hydroxymercuribenzoate,  and  this, 
when  treated  with  aqueous  sodium  iodide  or  bromide, 
affords  respectively  sodium  p-iodomercuribenzoate  and 
p-bromomercuribcnzoate .  p -M  ercuribisbenzoic  acid, 
Hg(C6H4-COaH)2,  is  obtained  by  treating  p-chloro- 
mercurihenzoic  acid  with  stannous  chloride  in  aqueous 
sodium  hydroxide.  The  sodium  salt  is  very  soluble 
in  cold  water,  and  when  a  concentrated  aqueous 
solution  is  heated,  a  precipitate  forms  which  redis¬ 
solves  on  cooling,  a  phenomenon  ascribed  to  hydrolysis 
at  the  higher  temperature.  Treatment  of  p-chloro- 
mercuribenzoic  acid  with  phosphorus  pentachloride 
in  chloroform  affords  the  acid  chloride.  This  could  not 
be  purified,  but  yielded,  when  boiled  with  zi-butyl 
alcohol,  n-butyl  p-chloromercuribenzoate,  m.  p.  170°. 

F.  G.  Willson. 

Mercurisation  of  aromatic  sulphonic  acids. 
F.  C.  Whitmore  and  L.  Ehrenfeld  (J.  Amer.  Chem. 
Soc.,  1926,  48,  7S9 — 791). — Mercurisation  takes  place 
when  aromatic  sulphonic  acids  or  their  sodium  salts 
are  boiled  in  aqueous  solution,  under  reflux,  with 
1  mol.  of  mercuric  acetate  and  sufficient  acetic 
acid  to  prevent  hydrolytic  precipitation  of  mercuric 
oxide.  With  the  free  acids,  reaction  is  complete  in 
about  1  hr.,  but  the  sodium  salts  require  several  hours’ 
refluxing  before  the  reaction  mixture  remains  clear 
on  being  cooled,  diluted,  and  basified.  Of  a  number 
of  sulphonic  acids  studied,  pure  prcducts  were 
obtained  only  from  p-toluenesulphonic  acid.  Extrac¬ 
tion  of  the  crude  reaction  product  with  water  afforded 
2-hydroxymercuritoluene-A-snlphonic  acid  dihydrate, 
which  yielded  the  anhydrous  acid  when  dried  over 


calcium  chloride,  and,  when  dried  in  a  vacuum  over 
phosphorus  pentoxide,  was  converted  into  the 
anhydride  (I).  The  position  of  the 
mercury  atom  was  identified  by 
(I.)  treating  the  acid  with  iodine  in  aqueous 
solution,  and  converting  the  resulting 
2-iodotoluene-4-sulphonic  acid  into 
the  acid  chloride  and  amide.  F.  G.  Willson. 

Constitution  of  the  cyanomercurisalicylic 
acids  and  of  “  hydrargyrum  salicyHcum.”  E. 
Rupp  and  H.  Gersch  (Arch.  Pharm.,  1926,  264, 
8S — 92). — According  to  Boedecker  and  Wunstorf 
(A.,  1925,  i,  1107),  the  sparingly  soluble  and  the 
readily  soluble  cyanomercurisalicylic  acids,  obtained 
when  “  hydrargyrum  salicylicum  ”  is  treated  with 
potassium  cyanide,  are  the  3-  and  5-derivatives, 
respectively.  This  is  not  so ;  the  sparingly  soluble 
acid  is  tho  5-derivative,  because  it  yields  solely  (tho 
product  is  homogeneous  but  the  yield  variable,  viz., 
30 — 50%)  5-nitrosalicylic  acid  (m.  p.  226°)  when 
treated  with  hot  dilute  (33%)  nitric  acid,  or  with  cold 
concentrated  nitric  acid,  or  with  sodium  nitrite  and 
sulphuric  acid,  or  in  various  other  ways.  Similarly, 
the  readily  soluble  acid  yields  solely  3-nitrosalicylic 
acid  (m.  p.  144°,  or  +H20,  m.  p.  125°).  The  great 
difference  between  the  m.  p.  of  these  compounds  leaves 
no  doubt  as  to  their  identity,  and  they  are  readily 
separated  by  fractional  crystallisation.  Thus  it  is 
that  commercial  samples  of  “  hydrargyrum  sali- 
eylicum  ”  can  be  rapidly  and  simply  tested.  The 
formation  of  the  cyanomercurisalicylic  acids  provides 
a  means  of  carrying  out  a  roughly  quantitative  test. 
Commercial  preparations  of  “  hydrargyrum  sali¬ 
cylicum  ”  are  all  mixtures.  W.  A.  Silvester. 

Physical  and  chemical  properties  of  rhodo- 
xanthin.  T.  Lipmaa  (Compt.  rend.,  1926,  182, 
S67 — S68). — Rhodoxantliin  has  been  found  in  a  large 
number  of  plants  and  may  be  separated  from  xantho- 
phyll  by  means  of  the  different  solubility  of  these  two 
substances  in  a  mixture  of  carbon  disulphide  and 
methyl  alcohol,  or  by  means  of  the  greater  readiness 
with  v'hich  xanthophyll  is  absorbed  by  calcium 
carbonate  from  carbon  disulphide  solution.  Rhodo- 
xanthin  is  very  stable  "when  kept  in  the  dark,  exhibits 
several  absorption  bands  distributed  through  the 
spectrum,  gives  a  dark  green  precipitate  when  treated 
with  potassium  hydroxide,  and  does  not  crystallise 
when  treated  with  potassium  hydroxide  in  40% 
ethyl-alcoholic  solution.  Rhodoxantliin  therefore  has 
properties  quite  distinct  from  those  of  xanthophyll. 

L.  F.  Hewitt. 

Isoelectric  points  of  various  proteins.  F.  A. 
Csonka,  J.  C.  Murphy,  and  D.  B.  Jones  (J.  Amer. 
Chem.  Soc.,  1926,  48,  763 — 768). — The  isoelectric 
points  of  a  large  number  of  proteins  were  determined 
by  measuring  the  amount  of  protein  dissolved  by 
shaking  in  a  range  of  buffer  solutions.  The  pn  value 
of  the  solution  which  gave  the  least  precipitate  with, 
tungstic  acid  ivas  taken  as  the  isoelectric  point  of 
the  protein.  Proteins  having  greater  solubility  in 
aqueous  solutions  have  the  lower  isoelectric  points, 
and  proteins  of  the  same  group  have  isoelectric  points 
in  close  approximation  to  each  other,  those  of  albu- 
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mins  ranging  from  pa  4  to  5,  globulins  5  to  5-5,  and 
prolamines  6  to  6-5.  Proteins  requiring  the  greater 
amount  of  ammonium  sulphate  for  their  precipitation 
from  saline  solutions  have  lower  isoelectric  points  than 
those  requiring  less.  Thus  [3-globulins  have  lower 
isoelectric  points  than  a-globulins.  Albumins  are 
more  soluble,  in  the  buffer  solutions  used,  on  the 
alkaline  side  of  their  isoelectric  points,  whilst  globulins 
have  greater  solubility  on  the  acid  side. 

F.  G.  Willson. 

Determination  of  the  Grignard  reagent.  H. 
Gilman  and  C.  H.  Meyers  (Ree.  trav.  chim.,  1926, 
45,  314 — 319). — In  view  of  recent  work  by  Job  and 
Reich  (A.,  1924,  i,  24;  1925,  i,  173),  the  authors  have 
repeated  earlier  work  (A.,  1923,  ii,  272)  and  show 
that  with  magnesium  ethyl  bromide  and  iodide 
prepared  under  anhydrous  conditions  the  acid  titration 
method  gives  results  less  than  5%  higher  than  the 
gas  method.  The  revised  iodine  titration  method 
with  the  same  compounds  appears  to  give  results 
about  10%  lower  than  those  given  by  the  gas  method. 
The  acid  method  gives  results  10%  higher  than  the 
gas  method  if  the  Grignard  reagent  is  partly  decom¬ 
posed  by  moisture  and  oxygen,  the  basic  compounds 
formed  increasing  the  acid  titre.  The  iodine  titration 
is  essentially  free  from  this  objection,  but  is  regarded 
as  of  more  limited  application  than  the  acid  titration 
method.  R.  Brightman. 

Alkalimetric  determination  of  formaldehyde 
by  means  of  sodium  sulphite.  K.  Tattfel  and 
G.  Wagner  (Z.  anal.  Chem.,  1926,  68,  25 — 33). — 
The  determination  of  formaldehyde  by  measuring 
the  amount  of  alkali  set  free  from  sodium  sulphite  on 
adding  an  excess  of  this  reagent  to  the  solution  under 
examination  does  not  give  very  satisfactory  results 
when  phenolphthalein  is  used  as  indicator,  unless  the 
solution  is  saturated  with  sodium  chloride  before 
titration.  The  original  formaldehyde  solution  must 
also  be  tested  for  acidity  and  due  allowance  made  in 
calculating  the  results.  For  dilute  formaldehyde 
solutions,  thymolphthalein  is  a  better  indicator  than 


phenolphthalein;  no  addition  of  sodium  chloride  is 
necessary  in  this  case.  A.  R.  Powell. 

Iodometric  determination  of  aldehyde  sugars. 
M.  E.  Pattohard  (J.  Pharm.  Chim.,  1926,  8,  248 — 
255). — Solutions  of  the  sugar,  excess  of  standard 
iodine,  and  sodium  carbonate,  all  cooled  to  1°,  are 
kept  in  a  stoppered  flask  for  at  least  2J  hrs.  The 
oxidation,  R-CH0+I2+H20=R-C00H+2HI,  is 
then  complete,  no  secondary  reactions  taking  place. 
The  solution  is  acidified  with  hydrochloric  acid  and 
the  excess  of  iodine  titrated  with  thiosulphate. 

B.  W.  Anderson. 

Oxidimetric  determination  of  tartaric  acid  in 
the  presence  of  nitrite  by  the  method  of  Tauiel 
and  Wagner.  M.  Wikul  (Z.  anal.  Chem.,  1926, 
68,  45 — 47). — On  acidifying  an  alkaline  solution 
containing  tartrate  in  the  presence  of  an  excess  of 
nitrite,  the  nitrogen  oxides  evolved  oxidise  part  of  the 
tartaric  acid  to  carbon  dioxide  and  water.  This  may 
be  avoided  by  adding  sodium  sulphite  to  the  alkaline 
solution,  acidifying  with  sulphuric  acid,  and  boiling 
until  the  excess  of  sulphur  dioxide  is  expelled.  The 
resultant  solution  is  treated  with  an  excess  of  dichrom¬ 
ate  and  the  excess  determined  iodometrically 
(cf.  Tiiufel  and  Wagner,  A.,  1925,  ii,  1007).  The 
method  is  applicable  to  the  determination  of  the 
tartaric  acid  in  the  complex  adsorption  compound, 
C4H40GCo-ONa+7NaKjCo(N02)6,H20,  which  has  been 
suggested  by  Wikul  as  suitable  for  the  gravimetric 
determination  of  potassium  (cf.  this  vol.,  491). 

A.  R.  Powell. 

“  Formol  ”  titration  of  certain  amino-acids. 
S.  L.  Jodidi  (J.  Amer.  Chem.  Soc.,  1926, 48,  751 — 753). 
— Cystine  can  be  accurately  determined  by  the  “  formol  ’  ’ 
titration  method  (cf.  Sorensen,  A.,  1910,  ii,  466), 
whilst  in  the  case  of  tryptophan  the  titration  indicates 
only  about  S7%  of  this  substance,  which  thus  shows 
analogy  with  histidine  and  proline.  Direct  titration 
of  hippuric  acid  with  standard  alkali  yields  results  as 
accurate  as  those  given  by  the  “  formol  ”  method. 

F.  G.  Willson. 


Biochemistry. 


Action  of  varying  concentrations  of  cations  on 
the  osmotic  resistance  of  blood-corpuscles. 
A.  Simon  (Biochem.  Z.,  1926,  170,  244 — 253). — In 
concentrations,  in  physiological  sodium  chloride,  of 
the  order  of  M/6  to  JJf/48,  the  alkali  and  alkaline- 
earth  cations  increased  the  resistance  of  blood-cells 
to  hremolysis  by  hypotonic  sodium  chloride  solutions. 
The  order  of  efficiency  was  Li  >  iSTa  >  K  >  Mg  >  Ca. 
With  cadmium,  copper,  iron,  and  bismuth  ions, 
concentrations  of  M/600  to  JT/10,000  were  effective. 
In  both  classes,  there  was,  with  increasing  concentra¬ 
tion,  a  reversal  of  the  effect,  so  that  the  resistance  of 
the  cells  became  diminished.  The  ammonium  ion 
showed  only  a  diminution  of  the  resistance  of  the  cells. 
These  results  are  discussed  in  relation  to  the  changes 
in  the  corpuscular  membrane  and  the  nature  of 
reversible  haemolysis.  R.  K.  Cannan. 


Barometric  pressure  and  gaseous  metabolism 
of  erythrocytes.  J.  Forster  (Biochem.  Z,,  1926, 
169,  93 — 99). — The  oxygen  consumption  of  defi- 
brinated  rabbit’s  blood  is  higher  in  those  animals 
which  have  been  living  in  a  rarefied  atmosphere.  The 
erythrocyte  count  increases,  but  no  nucleated  cells 
were  seen,  although  an  increase  in  cell  diameter  was 
of  constant  occurrence  in  all  the  experimental  animals. 

C.  Remington. 

Physiology  of  high  altitudes.  I.  Effect  of 
diminished  pressure  on  the  pa  and  carbon 
dioxide-combining  power  of  blood.  G.  Fritz 
(Biochem.  Z.,  1926,  170,  236— 243).— The  and 

carbon  dioxide-combining  power  of  the  blood  of 
rabbits  and  cats  were  lower  at  Davos  than  at  Buda¬ 
pest.  If  the  animals  were  submitted  to  artificial 
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reduction  of  the  atmospheric  pressure  with  constant 
carbon  dioxide  tension,  the  acidosis  was  accentuated. 
The  carnivorous  cat  compensated  the  acidosis  less 
readily  than  the  herbivorous  rabbit. 

R.  K.  Cannan. 

Oxidative  enzymes  of  the  leucocytes.  H. 
Mielke  (Klin.  Woch.,  1925,  4,  2201—2202). 

Chemical  Abstracts. 

Proteolytic  enzymes  of  serum.  I.  H.  J. 
Fuchs  (Biochem.  Z.,  1926,  170,  76 — 101). — By 
determination  of  the  increase  in  soluble  nitrogen  in 
incubated  mixtures  of  serum  and  fibrin  of  the  horse, 
ox,  and  sheep,  it  is  shown  that  serum  will  only  effect 
the  digestion  of  fibrin  of  another  species.  The 
digestion  is  arrested  by  the  accumulation  of  the 
products  and  may  be  accelerated  by  their  removal, 
so  that  the  fibrin  may  be  completely  dissolved. 
Dialysis  against  a  salt  solution  comparable  with  the 
salt  composition  of  serum  still  further  facilitated  the 
process.  Although  protein  dialysed  for  long  periods 
against  such  a  salt  solution  suffers  slight  hydrolysis, 
the  amount  is  insufficient  to  vitiate  the  above  experi¬ 
ments.  Serum  submitted  to  a  temperature  of  56° 
for  30  min.  loses  its  power  to  digest  fibrin.  Serum 
contains  a  specific  enzyme  for  each  foreign  protein, 
but  some  evidence  is  advanced  for  the  view  that  these 
may  arise  from  a  common  non-specific  zymogen. 

R.  K.  Cannan. 

“  Effective  ”  osmotic  pressure  of  the  plasma 
proteins.  G.  F.  Fahr  and  W.  W.  Swanson  (Amer. 
J.  Physiol.,  1926,  76,  201 — 203). — The  effective 
osmotic  pressure  is  defined  as  the  actual  osmotic 
pressure  exerted  by  the  plasma  proteins  minus  the 
pressure  of  the  Donnan  equilibrium  which  is  set  up. 
A  sample  of  anasarca  fluid  was  placed  on  the  outside 
of  the  osmometer,  as  it  was  considered  to  be  the 
nearest  approach  to  the  ultrafiltrate  actually  outside 
the  blood  capillaries.  The  mean  value  found  for  the 
“  effective  ”  osmotic  pressure  of  the  plasma  proteins 
at  37°  was  21-5  mm.  of  mercury.  Comparison  is 
made  with  the  results  of  other  workers. 

R.  K.  Cannan. 

Ammonia  content  of,  and  ammonia  form¬ 
ation  in,  the  blood.  IV.  Is  ammonia  present 
in  the  circulating  blood?  J.  K.  Parnas  and 
A.  Rlisiecki  (Biochem.  Z.,  1926,  169,  255 — 265; 
cf.  A.,  1925,  i,  323,  454,  1484). — The  circulating  blood 
contains  definite  quantities  of  ammonia,  which  vary 
with  the  species,  the  individual,  and  the  region  from 
which  the  blood  is  derived.  In  dogs,  in  which  the 
individual  variation  is  very  great,  the  ammonia 
content  is  of  the  order  of  0-00001%  of  the  arterial 
blood,  of  the  venous  blood  somewhat  higher. 
Ammonia  formation  in  blood  on  keeping  occurs  in 
two  stages.  The  first,  occupying  3 — 4  hrs.,  is  regarded 
.as  physiological.  The  second,  commencing  after 
5  hrs.,  is  probably  of  an  autolytic  nature. 

E.  C.  Smith. 

Argon  in  blood.  L.  Hackspill,  A.  P.  Rollet, 
and  M.  Kicloux  (Compt.  rend.,  1926,  182,  719 — 
721 ;  cf.  A.,  1925,  i,  865,  1202). — Argon  and  nitrogen 
arc  present  in  defibrinated  blood  in  approximately 


the  proportions  predicted  by  Henry's  law.  No  argon 
was  detected  in  the  blood  clot  after  it  had  been  dried 
in  a  vacuum.  The  presence  of  argon  in  the  blood 
is  therefore  due  to  physico-chemical  equilibrium  with 
the  atmosphere,  and  not  to  radioactive  decomposition 
of  potassium,  as  suggested  by  Pictet,  Scherrer,  and 
Heifer.  L.  F.  Hewitt. 

Ketonic  substances  of  the  blood.  E.  von 
Fazekas  (Biochem.  Z.,  1926,  170,  224 — 229). — In 
ketonuria,  the  concentration  of  ketonic  substances 
in  the  urine  bears  no  direct  relation  to  their  concen¬ 
tration  in  the  blood.  In  the  blood,  these  substances 
are  contained  substantially  in  the  corpuscles,  except 
in  diabetic  coma,  when  they  appear  in  the  plasma. 
Injection  of  insulin  leads  to  an  immediate  and  notable 
fall  in  the  concentration  of  (3-hydroxybutyric  acid 
in  the  blood  before  any  significant  fall  occurs  in  the 
blood-sugar  or  acetone.  A  direct  effect  of  insulin 
on  fat  metabolism  is  indicated.  R.  K.  Cannan. 

Evidence  for  the  presence  of  an  isomeride  of 
dextrose  in  blood.  M.  B.  Visscher  (Amer.  J. 
Physiol.,  1926,  76,  59 — 68). — The  optical  rotation 
of  “  protein-free  ”  blood-filtrates  prepared  by  the 
method  used  by  Winter  and  Smith  (A.,  1923,  i,  513) 
rises  over  a  period  of  several  days  and  then  falls 
slowly.  The  maximum  rotation  does  not  agree  with 
the  dextrose  content  determined  by  copper  reduction. 
Altering  the  method  of  removal  of  protein  from  the 
blood  changes  the  optical  behaviour  of  the  extracts, 
so  that  the  behaviour  of  diabetic  blood  reported  by 
Winter  and  Smith  was  duplicated  with  normal  blood. 
The  optical  changes  are  probably  associated  with 
protein  in  the  blood-filtrates,  and  not  with  an 
isomerism  of  the  dextrose  of  the  blood. 

R.  K.  Cannan. 

Partition  of  phosphorus  between  serum 
plasma  and  red  blood-corpuscles.  S.  Posternak 
(Compt.  rend.,  1926, 182,  724 — 727). — The  phosphorus 
of  horse  blood  is  present  to  the  extent  of  11-7%  in  the 
plasma  and  88-3%  in  the  red  cells.  Of  the  plasma 
phosphorus,  62-9%  is  extracted  by  alcohol  or  ether, 
and  the  remainder  is  in  the  form  of  inorganic  phos¬ 
phates.  Of  the  phosphorus  contained  in  the  red  cells, 
21-7%  is  soluble  in  alcohol  or  ether,  11-5%  is  in  the 
form  of  inorganic  phosphates,  whilst  61-1%  of  the 
phosphorus  is  contained  in  water-soluble  organic 
compounds.  In  the  dog  also,  the  plasma  phosphorus 
content  is  accounted  for  solely  by  alcohol-  or  ether- 
soluble  compounds  and  inorganic  phosphates,  whilst 
47-9%  of  the  phosphorus  content  of  the  red  cells  is 
accounted  for  by  soluble  organic  phosphorus  com¬ 
pounds.  L.  F.  Hewitt. 

Influence  of  magnesium  salts  on  the  coagul¬ 
ation  of  citrated  or  pbospbated  blood.  (Miss) 
E.  Sluiter  (Arch.  N6erl.  Physiol.,  1926,  10,  461 — 
467). — See  this  vol.,  123. 

Role  of  calcium  in  tbe  coagulation  of  the 
blood.  M.  M.  Loucks  (Amer.  J.  Physiol.,  1926, 
76,  186). — Calcium  is  essential,  not  only  to  the 
formation  of  thrombin,  but  also  to  its  activity.  The 
calcium  content  of  fibrin  is  variable  and  may  be 
removed  by  washing.  R.  K.  Cannan. 
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Fractionation  of  serum  proteins  and  removal 
of  proteins  from  antidiphtheritic  serum.  P. 
Slip  alltan  and  J.  Loiseleur  (Compt.  rend.,  1926, 
182,  723 — 724). — The  euglobulin  precipitated  by 
addition  of  21%  of  sodium  chloride  to  antidiphtheritic 
serum  at  pR  4-7  is  devoid  of  antitoxic  effect,  whilst 
the  globulin  precipitated  by  concentrations  of  22% 
and  upward  contains  most  of  the  antitoxic  material. 

L.  P.  Hewitt. 

fsoHaemagglutination.  I.  Significance  of 
electrolytes  in  i.sohsemagglutination.  P.  Rona 
and  H.  A.  Krebs  (Biochem.  Z.,  1926, 169,  266 — 2S0). 
— Both  the  insoluble  (euglobulin)  and  the  soluble 
fractions  of  serum  rendered  electrolyte-free  by 
electrodialysis  contain  the  group-specific  isoagglutinin, 
but  in  variable  proportion.  The  rate  of  agglutination 
at  first  decreases  slightly  with  decreasing  concentra¬ 
tion  of  electrolyte  (the  osmotic  pressure  being  main¬ 
tained  by  addition  of  dextrose  or  kevulose),  but  when 
the  electrolyte  concentration  is  reduced  to  one-third 
of  its  normal  value,  agglutination  is  considerably 
accelerated.  The  agglutination  is,  however,  not 
specific,  and  may  be  reversed  by  addition  of  electrolyte. 
isoAgglutination  is  not  affected  by  replacement  of 
sodium  chloride  by  sodium  sulphate  or  calcium 
chloride,  but  low  concentrations  of  lanthanum  chloride 
are  slightly  inhibitory.  The  isoagglutination  is, 
within  wide  limits,  independent  of  the  pa.  A  slight 
inhibition  below  pa  6  is  probably  due  to  haemolysis 
of  the  corpuscles  or  coagulation  of  the  serum  proteins. 
Above  pn  10-6,  agglutination  is  somewhat  inhibited. 

Methyl-,  ethyl-,  and  isopropyl-urethane  in  M/5 
concentration  have  no  effect  on  isoagglutination. 
Quinine  hydrochloride,  isoamylhydrocupreine,  and 
isooctylhydrocupreine  cause  hajmolysis,  with  slight 
inhibition  of  agglutination,  but  ethylhydrocupreine  in 
1/1200  concentration  inhibits  agglutination  without 
haemolysis,  the  agglutination  of  corpuscles  of  groups 
2  and  3  by  serum  of  group  1  being  affected  to  different, 
although  variable,  extents.  E.  C.  Smith. 

Dextrose  and  colloidal  equilibria  of  lipins. 
M.  Nechkovitch  (Compt  rend.  Soc.  Biol.,  1925, 
93,  651 — 652;  from  Chem.  Zentr.,  1925,  II,  2171). — 
Dextrose  exerts  only  a  weak  protective  action  on 
lecithin  solutions  in  vitro  against  precipitating 
reagents  such  as  ammonium  sulphate,  nitric  acid, 
and  phosphotungstic  acid.  On  the  other  hand,  it 
protects  red  blood-corpuscles  against  haemolytic 
agents  which  attack  the  proteins  of  the  surface 
(ethyl  alcohol,  chloral  hydrate,  hydrochloric  acid). 
Haemolysis  by  chloroform  is  attributable  to  its  effect 
on  lipins  and  is  scarcely  affected  by  the  presence  of 
dextrose.  G.  W.  Robinson. 

Gaseous  exchange  between  the  blood  and  the 
lumen  of  the  stomach  and  intestine.  M.  A. 
McIvor,  A.  C.  Redfield,  and  E.  B.  Benedict  (Amer. 
J.  Physiol.,  1926,  76,  92 — 111). — Studies  of  the  move¬ 
ment  of  carbon  dioxide  into  and  out  of  the  stomach 
of  the  anaesthetised  cat  led  to  the  conclusion  that  it 
was  entirely  governed  by  the  physical  laws  of  diffusion. 
The  rates  of  absorption  of  carbon  dioxide,  oxygen, 
nitrogen,  hydrogen,  methane,  and  hydrogen  sulphide 
from  loops  of  the  intestine  varied  widely.  Carbon 


dioxide  was  the  most  rapidly  absorbed  and  nitrogen 
the  least.  The  factors  governing  these  differences  are 
discussed  in  relation  to  the  laws  of  diffusion. 

R.  K.  Cannan. 

Normal  carbon-dioxide  and  oxygen  tensions 
in  the  tissues  of  various  animals.  J.  A.  Camp¬ 
bell  (J.  Physiol.,  1926,  61,  248 — 254). — Nitrogen  is 
injected  under  the  skin  and  into  the  abdominal  cavity, 
and  the  tensions  of  the  gases  are  determined  after 
equilibrium  has  been  attained  with  the  carbon 
dioxide  and  oxygen  of  surrounding  tissue  spaces  and 
body-fluids.  The  average  carbon  dioxide  tension  of 
the  tissues  of  a  group  of  cold-blooded  animals  at  the 
ordinary  temperature  was  14 — 23  mm.  of  mercury, 
and  that  of  a  group  of  warm-blooded  animals  was 
40 — 50  mm.  The  average  oxygen  tension  of  both 
groups  was  20 — 30  mm.  The  oxygen  tension  in  the 
abdominal  cavity  of  warm-blooded  animals  was  some 
10  mm.  higher  than  that  under  the  skin.  The  results 
are  in  general  agreement  with  those  of  other  workers 
obtained  by  indirect  methods.  R.  K.  Cannan. 

Cytochrome,  porphyratin  arising  from  its 
hydrolysis,  and  the  related  porphyrin.  O. 
Sciiumm  (Z.  physiol.  Chem.,  1926,  152,  147—159).— 
Keilin’s  observations  (A.,  1925,  i,  1112)  are  confirmed 
and  the  iron-pyrrole  complex  present  in  cytochrome 
is  investigated.  Plant  cytochrome  contains  a 
porphyrin  strikingly  similar  to  hremochromogen  or 
a-hcematin.  A  “  porphyratin  ”  is  isolated  from  fresh 
fungi.  “  Porphyratin  ”  is  a  term  introduced  to 
designate  the  natural  and  artificial  metal-complex 
compounds  of  the  porphyrins,  which,  in  pyridine, 
especially  after  addition  of  a  little  hydrazine  hydrate, 
yield  a  similar  absorption  band  in  the  green  to  that 
of  pyridine-hremochromogen,  but  with  differing 
positions  of  the  pair  of  bands.  Cytochrome  of  yeast, 
beans,  walnuts,  potatoes,  and  sugar-beet  is  investig¬ 
ated  with  the  view  of  showing  that  the  cytochrome 
of  plants  and  animals  is  identical.  From  the  plant 
pigment  a  porphyratin  is  obtained  which,  in  a  mixture 
of  hydrazine  hydrate  and  acetic  acid,  yields  a  por¬ 
phyrin  spectroscopically  similar  to  that  of  (3-phyllo- 
porphyrin  (Marchlewski)  and*-  to  a-porphyroidin 
(a-hcematoporphyrin),  but  corresponding  most  closely 
with  the  latter.  The  porphyrin  when  treated  by 
Zaleski’s  method  yields  a  porphyratin  which  corre¬ 
sponds  spectroscopically  with  that  obtained  by  the 
same  method  from  a-hcematoporphyrin  (A.,  1925,  i, 
88).  P.  W.  Cltjtterbuck. 

Muscle  pigment  and  MacMunn’s  myohcematin. 
II.  O.  Schumm  (Z.  physiol.  Chem.,  1926,  152,  55 — 
65). — Heart-muscle,  examined  immediately  after  the 
death  of  the  animal,  contains  MacMunn’s  myohcematin, 
which  spectroscopically  is  almost  identical  with 
Keilin's  cytochrome.  The  spectrum  of  this  pigment 
or  group  of  pigments  does  not  agree  with  that  of  any 
hitherto  described  blood  pigment.  If  the  spectrum 
of  “  myochromogen  ”  (a  weak  band  at  550  ivi)  is 
observed  in,  say,  a  muscle  preparation,  then  the 
complete  myohsematin  spectrum  will  appear  if  the 
concentration  of  the  pigment  or  the  depth  through 
which  it  is  observed  is  sufficiently  increased.  Myo¬ 
chromogen  probably  occurs  as  a  component  of 
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myohaimatin,  and  not  as  a  separate  pigment. 
MacMunn’s  myohaimatin  is  probably  a  mixture  of 
several  porphyratin  compounds,  the  principal  com¬ 
ponent  of  which  is  a  porphyratin  which  is  not  identical 
with  the  iron  compound  of  coproporphyrin. 

H.  D.  Kay. 

Porphyrins  and  haematins.  I.  Identification 
of  coproporphyrin,  and  value  of  spectrochemical 
methods  for  investigation  of  porphyrins  and 
allied  pigments.  II.  Haematin  in  pathological 
sera.  0.  Schumm  (Z.  physiol.  Chcm.,  1926,  152, 
1 — 17). — I.  Coproporphyrin  and  Nencki’s  hamiato- 
porphyrin  may  be  distinguished  by  the  difference 
between  the  absorption  spectra  of  the  two  substances 
in  concentrated  sulphuric  acid  solution.  The  posi¬ 
tions  of  the  principal  absorption  bands  of  these  two 
porphyrins  and  of  seven  other  porphyrins  when 
dissolved  in  pure  sulphuric  acid  have  been  determined. 
The  method  of  preparation  of  a  characteristic  bromine 
derivative  of  coproporphyrin  is  described.  A  sum¬ 
mary  is  given  of  methods  used  for  the  preparation  of 
porphyrins  and  their  derivatives  for  spectroscopic 
examination.  Certain  details  of  spcctrophotographic 
technique  are  discussed,  particularly  the  best  length 
of  spectrum  for  accurate  measurement.  The  speetro- 
photographie  method  is  particularly  useful  for 
determining  the  exact  boundaries  of  absorption  bands 
in  the  extreme  violet. 

II.  The  presence  of  oc-hiematin  in  the  serum  in 
hrematoporphyria  and  also  in  cases  of  pernicious 
anaemia  is  confirmed.  ,  H.  D.  Kay. 

Iron  content  of  meats.  E.  B.  Forbes  and  It.  W. 
Swift  (J.  Biol.  Chem.,  1926,  67,  517—521).— 
Analyses  are  given  of  numerous  kinds  of  meat  with 
respect  to  their  content  of  iron,  the  results  indicating 
that,  of  the  meats  in  common  use,  beef  is  the  richest 
in  this  element.  C.  R.  Harington. 

Participation  of  pyrroles  in  the  synthesis  of 
melanin.  P.  Rondoni  (Biochem.  Z.,  1926,  169, 
149 — 151). — Evidence  is  set  forth  supporting  the 
pyrrole  theory  of  melanogenesis.  The  value  of  the 
pine  splinter  test  for  pyrrole  derivatives  is  also 
examined  (cf.  Bloch  and  Schaaf,  this  vol.,  87). 

C.  Remington. 

Structural  colours  in  insects.  I.  C.  W. 
Mason  (J,  Physical  Chem.,  1926,  30,  3S3 — 395). — 
All  whites  of  insects  are  regarded  as  structural  colours. 
Uric  acid,  previously  considered  to  serve  as  a  pigment 
in  butterflies  (Hopkins,  Phil.  Trans.,  1896,  186, 
-661),  plays  a  very  minor  and  unimportant  part  in 
producing  the  white  of  butterfly  scales,  since  extrac¬ 
tion  of  this  acid  leaves  the  whiteness  undiminished. 
The  various  lustres  exhibited  by  butterflies  are  to  be 
explained  on  the  basis  of  the  structures  present ; 
pearly  and  metallic  lustres,  for  example,  are  due  to 
superposed,  transparent,  parallel  laminae.  Tyndall- 
blue  occurs  in  a  few  insects,  e.g.,  in  Enallagmce  and  in 
Libcllula  pulchella.  Apart  from  Xylocopa  ccerulea, 
insects  do  not  appear  to  possess  blue  pigments. 
Structural  conditions  may  modify  the  appearance 
of  pigment  colours  very  considerably. 

L.  S.  Theobald. 


Synthesis  and  elimination  of  certain  com¬ 
ponents  of  bile  in  obstructive  jaundice.  J.  L. 
Brakefield  and  C.  L.  A.  Schmidt  (J.  Biol.  Chem., 
1926,  67,  523 — 545). — Experimental  obstructive 

jaundice,  produced  by  ligation  and  subsequent 
resection  of  the  common  bile-duct  in  dogs,  resulted 
in  a  preliminary  increase  and  subsequent  decrease  in 
the  excretion  of  bile  acids  and  bile  pigments ;  the 
excretion  of  nitrogen  and  sulphur  (especially  “  neutral 
sulphur  ”)  increased  for  a  week  after  onset  of  jaundice 
and  then  fell  to  the  normal  level.  The  injection  of 
sodium  taurocholate  into  jaundiced  dogs  resulted 
in  an  increased  excretion  of  this  substance  in  the 
urine ;  such  an  increase  did  not  occur  in  normal  dogs. 
Administration  of  benzoic  acid  to  jaundiced  dogs 
resulted  in  much  less  increase  in  the  excretion  of 
hippuric  and  benzoylglycuronic  acids  than  is  the  case 
with  normal  animals.  C.  R.  Harington. 

Excretion  of  phosphoric  acid  in  the  urine  in 
psychoses.  S.  Tsuchiya  (Z.  ges.  Neurol.  Psychiatr., 
1924,  90,  235 — 247 ;  from  Chem.  Zentr.,  1925,  H, 
2172). — The  normal  daily  excretion  of  phosphoric 
oxide  in  the  urine  of  healthy  men  is  2-5— 3-5  g.,  of 
which  two-thirds  is  in  the  form  of  the  potassium 
phosphate  and  the  remainder  as  sodium  and  calcium 
phosphates.  In  mental  disorders  different  values 
may  be  obtained.  G.  W.  Robinson. 

Excretion  of  phosphoric  acid  in  the  urine  in 
rabbits  treated  with  anti-cerebral  serum.  S. 
Tsechiya  (Z.  ges.  Neurol.  Psychiatr.,  1924,  90, 
248—254;  from  Chem.  Zentr.,  1925,  II,  2172—2173). 
— An  anti-cerebral  serum  was  obtained  by  injecting 
guinea-pigs  with  a  10%  emulsion  of  rabbits’  brains. 
The  phosphorus  excretion  after  injection  of  this  serum 
was  almost  invariably  increased. 

G.  W.  Robinson. 

Enzyme  content  of  the  blood  in  experimental 
sympathicotonia.  S.  Sorochovitch  (Biochem.  Z., 
1926,  169,  409 — 416). — The  enzyme  content  of 
rabbit’s  blood  is  practically  unaltered  in  sympathico¬ 
tonia.  In  the  depancreatised  dog,  the  diastase, 
phenolase,  and  thrombokinase  content  of  the  blood 
is  unchanged,  but  the  lipase  is  diminished.  A  great 
part  of  the  lipase  of  the  blood  is  derived  from  the 
pancreas.  E.  C.  Smith. 

Characteristic  changes  in  blood  chemistry  in 
whooping  cough.  J.  C.  Regan  and  A.  V.  Tol- 
stoouhov  (J.  Amer.  Med.  Assoc.,  1926,  86,  191 — 
192). — The  most  characteristic  changes  in  the  blood 
in  whooping  cough  are  a  lowering  of  the  hydrogen- 
ion  concentration  and  a  diminution  of  the  inorganic 
phosphorus  content.  Chemical  Abstracts. 

Old  age  and  death  from  a  chemical  point  of 
view.  N.  R.  Dhar  (J.  Physical  Chem.,  1926,  30, 
378 — 3S2). — Old  age  is  associated  with  a  marked 
decrease  in  the  catalytic  activity  of  body  enzymes. 

L.  S.  Theobald. 

Formation  of  gastric  hydrochloric  acid  from 
chlorides  of  the  blood.  J.  Mosonyi  (Biochem.  Z., 
1926, 169,  120 — 124). — A  critique  of  existing  theories. 
If  the  gastric  hydrochloric  acid  is  derived  from 
chlorides  of  the  blood,  a  diminished  content  of  the 
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latter  should  occur  during  secretion,  and  any  theory 
must  reconcile  this  fact  with  the  increase  in  hydrogen 
carbonate  content  which  also  occurs. 

C.  Remington. 

Fate  of  acid  in  the  body.  C.  H.  Fiske,  R.  A. 
Goodell,  L.  E.  Hathaway,  jun.,  and  E.  J.  West  (J. 
Biol.  Chem.,  1926, 67,  385 — 396 ;  cf.  Fiske  and  Sokhey, 
A.,  1925  i,  723).— After  administration  by  stomach 
tube  to  cats  of  100  c.c.  of  (MA-sulphuric  acid  per  kg., 
the  proportion  of  acid  neutralised  by  ammonia  is  less 
than  is  the  case  with  smaller  doses ;  such  large  doses 
are  followed  by  much  increased  excretion  of  fixed  base, 
but  whereas  the  excretion  of  ammonia  remains  high 
for  several  days,  that  of  fixed  base  falls  below  normal 
after  the  first  day;  the  changes  in  the  excretion  of 
fixed  base  consist  of  approximately  equal  changes  in 
the  sodium  and  potassium,  and  the  post-acidotic 
retention  of  fixed  base  is  accompanied  by  a  retention 
of  phosphate.  C.  R.  Harington. 

•  Metabolism  of  aromatic  acids.  VIII.  Acetyl¬ 
ation  of  amino-compounds.  J.  B.  Muenzen, 
L.  R.  Cerecedo,  and  C.  P.  Sherwin  (J.  Biol.  Chem., 
1926,  67,  469—476). — Anthranilic  acid  and  its 
acetyl  derivative  are  excreted  unchanged  after 
administration  to  men,  dogs,  and  rabbits ;  m-  and  p- 
aminobenzoic  acids  are  also  excreted  unchanged  by 
dogs,  but  appear  in  the  urine  of  men  and  rabbits  as 
the  corresponding  acetyl  derivatives.  An  attempt  to 
investigate  the  metabolism  of  p-hydrazinobenzoic 
acid  failed  owing  to  the  toxicity  of  the  substance, 
0-5  g.  of  which  proved  fatal  when  injected  into  a  dog 
weighing  12  kg. 

p -Aminohippuric  acid,  m.  p.  199°,  is  prepared  by 
reduction  of  p-nitrohippuric  acid  with  ammonium 
sulphide.  C.  R.  Harington. 

Conjugation  of  benzoic  acid  in  the  dog.  Deter¬ 
mination  of  hippuric  acid.  A.  J.  Quick  (J.  Biol. 
Chem.,  1926,  67,  477 — 490). — The  increase  in  the 
excretion  of  hippuric  acid  in  dogs,  on  a  diet  containing 
little  or  no  glycine,  following  administration  of 
benzoic  acid,  is  fairly  constant  and  independent  of  the 
dosage  of  the  latter ;  after  large  doses  of  benzoic  acid, 
the  excretion  of  benzoylglycuronic  acid  is  much 
increased  and  represents  the  greater  part  of  the 
benzoic  acid  administered;  a  small  increase  only  in 
the  excretion  of  hippuric  acid  was  produced  by 
administration  of  glycine  simultaneously  with  the 
benzoic  acid.  Hippuric  acid  can  be  satisfactorily 
determined  in  urine  by  extracting  the  latter  with 
ether  in  a  continuous  extractor  after  acidification, 
hydrolysing  the  extracted  material  with  hydrochloric 
acid,  and  determining  the  glycine  in  the  resulting 
solution  by  “  formol  ”  titration  or  by  the  method  of 
Van  Slyke.  C.  R.  Harington. 

Muscular  contraction.  E.  Gorter  and  F. 
Grendell  (Nature,  1926,  117,  552 — 553). — It  is 
calculated  that  the  total  surface  of  the  fibrils  and 
transversal  discs  in  1  g.  of  rabbit’s  skeletal  muscle  is 
about  6  m.2,  whilst  it  is  observed  that  the  lipins 
.extracted  therefrom  when  spread  out  on  a  water 
surface  and  measured  with  an  Adam-Langmuir 
apparatus  give  results  between  6-7  and  7-1  m.2  Thus 
the  lipins  exist  as  a  unimolecular  layer  on  the  surface 


of  the  fibrils  and  possibly  of  some  transversal  discs. 
With  heart-muscle,  where  the  distances  between  the 
fibrils  are  about  one-half  of  the  former,  the  lipins 
from  1  g.  occupied  16-6 — 17-8  m.2  The  phenomenon 
of  muscular  contraction  is  hence  regarded  as  due  to 
the  formation  of  hydrolecithin  and  hydrokephalin 
from  lecithin-kephalin  molecules,  effecting  not  only 
a  change  in  size  from  2  to  1,  but  also  a  change  in 
rigidity  of  the  surface  of  the  fibrils.  Although  lactic 
acid  cannot  produce  this  hydrogenation  it  has  a 
striking  effect  in  reducing  the  area  of  the  muscle 
protein  on  water,  the  respective  computed  values 
being  1400  xlO"16  and  450  XlO'16  m.2/mol.  Agree¬ 
ment  exists  between  the  amount  of  lactic  acid  required 
to  produce  this  sudden  change  and  that  calculated 
to  be  produced  in  a  single  contraction.  Larger 
quantities  of  acid  produce  the  reverse  effect.  Since 
there  is  some  evidence  that  haemoglobin  is  oriented 
at  some  surface  inside  a  red  blood-cell,  so  that  all  the 
haemochromogen  and  iron  is  at  the  surface,  it  is 
suggested  that  the  cystine  (or  glutathione)  part  of 
each  protein  molecule  in  muscle  is  oriented  at  some 
external  surface,  probably  the  surface  of  the  fibrils, 
and  that  the  glutathione-lecithin  is  oriented  in 
opposite  places,  in  order  to  give  reversible  effects 
(cf.  Garner,  A.,  1925,  i,  607).  A.  A.  Eldridge. 

Lactic  acid  formation  in  vigor  mortis  of  plain 
muscle.  II.  E.  Mangold  and  C.  Schmitt-Krah- 
mer  (Biochem.  Z.,  1926,  169,  186— 191).— The 
lactic  acid  content  of  the  gastric  musculature  of  the 
hen  increases  rapidly  after  death,  reaching  a  maximum 
about  the  fifth  hour,  but  not  until  later  in  the  case 
of  the  pigeon.  In  both  instances,  however,  mechanical 
changes  develop  simultaneously  with  acid  production 
and  appear  to  be  due  to  the  latter.  C.  Remington. 

Respiratory  qnotient  of  resting  muscles. 
H.  E.  Himwich  and  W.  B.  Castle  (Amer.  J  Physiol., 
1926,  76,  188). — The  respiratory  quotient,  determined 
from  the  blood  of  resting  muscle  in  situ,  with  its  blood 
supply  intact,  was  close  to  that  of  the  whole  animal 
and  was  less  than  unity.  Resting  muscles  do  not 
oxidise  carbohydrate  exclusively.  R.  K.  Cannan. 

Sugar  metabolism  of  unicellular  organisms. 
W.  E.  Burge  (Amer.  J.  Physiol.,  1926,  76,  229 — 230). 
— Chloroform  and  ether  notably  reduced  the  catalase 
content  and  sugar  metabolism  of  paramcecia. 
Nitrous  oxide  and  ethylene  had  little  effect  on  either 
factor.  Insulin  greatly  increased  the  sugar  meta¬ 
bolism,  low  temperature  led  to  a  decrease,  and  thyroxin 
was  without  effect.  R.  K.  Cannan. 

Carbohydrate  and  phosphate  metabolism. 
J.  Abelin  (Klin.  Woch.,  1925,  4,  1732;  from  Chem. 
Zentr.,  1925,  n,  2174). — The  increase  in  the  respir¬ 
atory  quotient  of  rats  after  administration  of  carbo¬ 
hydrate  is  greater  with  than  without  phosphate. 
The  formation  of  glycogen  in  the  liver  is  decreased 
by  the  addition  of  phosphate  to  a  carbohydrate  ration. 

G.  W.  Robinson. 

Effect  of  calcium  and  inorganic  phosphorus 
on  milk.  J.  Zaykowsky  (Biochem.  Z.,  1926,  169, 
66 — 76). — Addition  of  either  chalk  or  calcium  phos¬ 
phate  to  the  normal  diet  of  cows  leads  to  the  same 
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result  in  either  case,  an  increase  in  the  calcium  and 
phosphorus  content  of  the  milk  ash.  Simultaneously 
the  quantity  of  the  milk,  its  specific  gravity,  and  its 
fat  content  are  raised.  C.  Rimington. 

Iron  metabolism  of  the  animal  organism 
after  splenectomy.  J.  Irger  (Biochem.  Z.,  1926, 
169,  417 — 426). — Determination  of  iron  in  the  urine, 
faeces,  bile,  and  blood  of  dogs  before  and  after 
splenectomy  gave  no  indication  of  any  alteration  in 
iron  metabolism.  E.  C.  Smith. 

Synthesis  and  destruction  of  phosphatides  in 
the  animal  organism.  K.  Koizumi  (J.  Biochem. 
[Japan],  1925,  5,  171 — 184). — Lymph  was  collected 
from  the  thoracic  duct  of  dogs  before  and  after  feeding 
with  emulsified  liver  oil.  After  feeding  of  fat  there 
was  an  increase  in  the  phosphatide  content  as  well  as 
a  synthesis  of  phosphatide  in  the  intestinal  mucosa. 
The  increase  of  lipin  in  the  lymph  is  due  to  a  mono- 
aminophosphatide  similar  to  lecithin,  but  failing  to 
form  a  precipitate  either  with  cadmium  chloride  solution 
or  on  addition  of  acetone.  The  liver  is  regarded  as 
the  principal  lecithin-forming  organ.  Injection  of 
lecithin  into  a  vein  is  followed  by  a  definite  increase 
of  lecithin,  fat,  and  phosphorus  in  the  liver.  The 
phosphorus  is  considered  to  be  derived  from  the 
inorganic  phosphorus  of  the  blood-serum.  There 
is  thus  a  building  of  fat  from  fatty  acids  and  glycerol 
after  the  introduction  of  lecithin,  and  evidence  of  an 
inter-conversion  of  fat  and  lecithin  in  the  liver. 

Chemical  Abstracts. 

Agglutination  of  spermatozoa  by  chemical 
reagents.  B.  E.  Kalvarijski  (Biochem.  Z.,  1926, 
169,  352 — 408). — Prolonged  exposure  of  the  frog 
(Bana  temporaries)  to  an  atmosphere  of  carbon  dioxide 
is  without  effect  on  the  movements  of  the  sperm¬ 
atozoa.  Exposure  of  the  spermatozoa  themselves 
results  in  a  transitory  inhibition  of  movement,  the 
subsequent  motility  never  reaching  the  normal.  In 
distilled  water  or  0-3%  magnesium  chloride,  agglu¬ 
tination  of  the  spermatozoa  takes  place  when  the 
partial  pressure  of  carbon  dioxide  is  2%  of  the  normal, 
but  in  conductivity  waiter  a  partial  pressure  of  60% 
is  necessary.  In  sodium  hydrogen  carbonate,  agglu¬ 
tination  will  not  take  place  with  an  atmosphere  of 
pure  carbon  dioxide.  The  carbon  dioxide  acts  in 
virtue  of  its  effect  on  hydrogen-ion  concentration. 
Agglutination  does  not  occur  above  j)a  5-5,  and  is 
independent  of  the  vitality  of  the  spermatozoa. 
Uni-  and  bi-valent  cations  inhibit  agglutination,  their 
activity  increasing  in  the  order  (NH4,  K),  Na,  Mg,  Ca, 
Li.  In  solutions  of  pR  2-5,  the  anions  Br,  Cl,  I,  S04, 
CNS,  have  no  action.  Free  acids  exert  a  strong 
agglutinating  action,  the  surface  of  the  spermatozoa 
becoming  charged  in  such  a  way  that  the  direction 
of  migration  in  the  electric  field  is  reversed.  In  this 
respect,  the  surface  layer  behaves  as  a  suspensoid 
colloid.  The  spermatozoa  of  R.  esc.ule.nta,  Bufo 
vulgaris,  and  Esox  lucius  also  undergo  acid  agglutin¬ 
ation-  E.  C.  Smith. 

Influence  of  some  chemical  agents  on  gaseous 
metabolism.  M.  Kochmann  (Leopoldina,  1926, 
1,  34 — 38). — Guanidine,  glycine,  alanine,  creatine, 
adrenaline,  and  arsenic  were  without  effect  on  the 


respiratory  quotient  of  the  fasting  animal.  Opium 
and  quinine  caused  a  rise  in  the  value,  due  to  a 
diminished  oxygen  uptake,  whilst,  on  a  carbohydrate 
diet,  adrenaline  restrained  the  rise  in  respiratory 
quotient  by  repressing  the  normal  increase  in  carbon 
dioxide  output.  The  View'  that  the  products  of 
protein  catabolism  are  antagonistic  to  the  action  of 
insulin  is  supported  by  the  observation  that  guanidine, 
and  to  a  less  extent  glycine,  alanine,  and  creatine, 
reduced  the  rise  in  respiratory  quotient  following  the 
administration  of  insulin.  Opium,  on  the  other  hand, 
magnified  this  effect  of  insulin.  R.  It.  Cannan. 

Effects  of  certain  heavy  metals  on  respir¬ 
ation.  S.  F.  Cook  (J.  Gen.  Physiol.,  1926,  9,  575 — 
601). — Addition  of  solutions  of  the  chlorides  of  mercury 
and  copper  and  of  silver  nitrate  to  cultures  of  Asper¬ 
gillus  niger  causes  the  carbon  dioxide  production  to 
decrease.  The  speed  of  the  toxic  action  varies  as  a 
constant  powrer  of  the  concentration,  and  the  temper¬ 
ature  coefficient  of  the  toxic  action  is  from  1-5  to  2. 
The  mechanism  of  the  action  of  the  metals  is  discussed, 

H.  J.  Channon. 

Effect  of  sleep  on  urinary  chlorides  and  pa. 
G.  E.  Simpson  (J.  Biol.  Chern.,  1926,  67,  505—516).— 
After  aw'akening  in  the  morning  there  was  observed 
in  the  urine  a  rise  in  the  pn  and  the  rate  of  excretion 
of  chloride,  independently  of  variations  in  urinary 
volume;  such  changes  did  not  occur  on  mornings 
following  sleepless  nights.  No  constant  changes  were 
observed  in  the  composition  of  the  urine  following 
periods  of  sleep  during  the  day.  C.  R.  Harington. 

Relative  toxicity  of  the  lupin  alkaloids.  J.  F. 
Couch  (J.  Agric.  Res.,  1926,  32,  51 — 67).— Intra- 
peritoneal  injections  into  guinea-pigs  of  the  alkaloids 
places  them  in  the  following  decreasing  order  of 
toxicity:  d-lupanine,  sparteine,  lupinine,  spathul- 
atine,  hydroxylupanine.  The  minimum  lethal  dose 
of  sparteine  and  hydroxylupanine  by  subcutaneous 
injection  is  nearly  twice  as  great  as  that  by  intra- 
peritoneal  injection.  H.  J.  Channon. 

Trypanocidal  action  of  the  cinchona  alkaloids 
in  vitro.  A.  E.  Tsakalotos  (Biochem.  Z.,  1926, 
169,  454 — 470). — The  trypanocidal  action  of  quinine, 
hydroquinine,  ethyl-,  isopropyl-  isobutyl-,  and  iso¬ 
amyl-hydrocupreine,  quinotoxine,  and  hydroquino- 
toxine  has  been  investigated.  Hydroquinotoxine 
is  most  toxic  and  ethylhydroeupreine  more  so  than 
the  remainder.  The  action  on  infected  mice  of  quinine ' 
and  ethylhydroeupreine  is  practically  the  same  as  the 
action  in  vitro,  but  the  action  of  hydroquinine  is 
greater,  that  of  hydroquinotoxine  much  less,  than 
in  vitro.  Experiments  on  tadpoles  show  that  the 
general  toxicity  is  by  no  means  parallel  to  the  specific 
effect  on  the  trypanosomes  in  vitro,  ethylhydro- 
cupreine  being  comparatively  non-toxic,  whereas  iso- 
amylhydrocupreine  is  exceedingly  so.  Hydroquino¬ 
toxine  is,  however,  highly  toxic  both  to  trypanosomes 
and  to  tadpoles.  E.  C.  Smith. 

Hypnotics  of  tbe  barbituric  acid  series.  C. 
Nielsen,  J..  A.  Higgins,  and  H.  C.  Spruth  (J. 
Pharm.  Exp.  Ther.,  1925,  26,  371 — 383). — The  toxici- 
tie%  and  efficiencies  of  sixteen  members  of  the 
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barbituric  acid  series  have  been  determined  for  the 
albino  rat.  The  cat  and  dog  have  been  found  unsuit¬ 
able  for  work  on  hypnotics.  C.  P.  Stewart. 

Effect  of  hydrogen-ion  concentration  on  the 
antiseptic  action  of  certain  phenols  and  aromatic 
acids.  T.  Kuroda  (Biochem.  Z.,  1926,  169,  281 — 
291). — The  author  has  investigated  the  antiseptic 
action  of  phenol,  the  three  isomeric  cresols  and 
chlorophenols,  thymol,  benzoic  acid,  and  salicylic 
acid  on  Bacillus  j^odigiosus,  B.  coli,  and  yeast  at 
different  hydrogen-ion  concentrations.  The  anti¬ 
septic  action  is  greatest  in  acid  solution,  least  at 
neutrality.  In  strongly  alkaline  solution,  antiseptic 
action  can  be  detected.  The  distribution  coefficient 
of  phenol  between  water  and  olive  oil  is  greater  in 
acid  than  in  neutral  solution.  E.  C.  Smith. 

Pharmacology  of  benzyl  alcohols.  A.  A. 
Christomanos  (Biochem.  Z.,  1926, 169,  344 — 351). — 
The  antiseptic  action  of  the  isomeric  hydroxybenzyl 
alcohols  towards  Bacillus  coli  increases  in  the  order 
ortho,  meta,  para,  being  the  reverse  of  the  order  of 
activity  of  the  hydroxybenzoic  acids.  o-Hydroxy- 
benzyl  alcohol  has  definite  local  ansesthetic  properties, 
the  ra-derivative  a  weak  action,  and  the  ^-derivative 
none.  In  frogs  and  mice,  the  hydroxybenzyl  alcohols 
cause  general  paralysis  of  central  origin,  followed  by  a 
period  of  heightened  reflexes.  An  increase  in  urinary 
sulphate  follows  the  administration  to  man  of  o-  and 
p-hydroxy benzyl  alcohols,  the  former  being  partly 
excreted  as  a  conjugated  salicylic  acid.  2  :  6-Bis- 
hydroxymcthyl-p-cresol  is  not  excreted  in  combination 
with  sulphuric  acid.  E.  C.  Smith. 

Chemotherapy  of  antimonial  compounds 
in  kala-azar  infection.  XV.  Derivatives  of 
p-aminobenzeneantimonic  acid.  U.  N.  Brah- 
machari  and  J.  Das  (Indian  J.  Med.  Res.,  1925,  13, 
17 ;  cf.  ibid.,  1925,  12,  735). — Sodium  p-acetamido- 
phenylantimonate,  when  stirred  in  aqueous  solution 
with  sodium  hypochlorite,  and  acetic  acid  added, 
yields  a  compound  (“  chlorostibacetin  ”), 
C8H804NClSbNa, 

which  is  purified  by  precipitation  from  ammoniacal 
solution.  On  neutralisation  with  acetic  acid  of 
an  ammoniacal  solution  of  p-acetamidophenylanti- 
monic  acid  and  precipitation  with  absolute  ethyl 
alcohol,  a  compound  (“  ammonium  stibamine  ”), 
CigHojOyN.jSbg,  is  produced.  “  Glucose-stibamine  ” 
and  “  glucose  ammonium  stibamine  ”  are  described. 

Chemical  Abstracts. 

Origin  of  the  blood  changes  in  lead  poisoning. 
P.  Schmidt  (Leopoldina,  1926,  I,  98 — 101). — The 
anaemia  arises  secondarily  from  the  action  of  lead  on 
the  bone  marrow.  R.  K.  Cany an. 

Adsorption  of  poisons  on  charcoal.  III. 
Partition  of  poison  between  charcoal  and 
stomach-  or  intestinal-wall.  E.  Dingemanse 
and  E.  Laqijeur  (Biochem.  Z.,  1926, 169, 235 — 244). — 
Mercuric  chloride  is  adsorbed  by  the  stomach  wall, 
but  is  almost  entirely  removed  by  shaking  with 
charcoal.  The  intestine  removes  some  of  the  salt 
which  has  been  adsorbed  on  charcoal.  Strychnine 
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behaves  in  a  similar  manner  except  that  it  is  not 
removed  from  charcoal  by  the  intestine. 

C.  Rimington. 

Calcium  assimilation.  VII.  Influence  of  sun¬ 
light  on  calcium  equilibrium  in  milking  cows. 
E.  B.  Hart,  H.  Steenbock,  C.  A.  Elvehjem, 
H.  Scott,  and  G.  C.  Humphrey  (J.  Biol.  Chem.,  1926, 
67,  371 — 383). — During  periods  of  high  production 
of  milk,  a  negative  calcium  balance  was  observed  in 
cows  fed  on  a  normal  winter  diet  supplemented  with 
green  grasses  and  kept  indoors;  when  the  animals 
were  exposed  to  direct  sunlight,  the  loss  of  calcium 
decreased,  but  the  balance  remained  negative.  The 
results  indicate  the  necessity  of  a  high  intake  of 
calcium  in  both  summer  and  winter,  and,  in  winter, 
of  an  additional  supply  of  the  antirachitic  vitamin 
during  periods  when  the  milk  production  exceeds 
about  40  lb.  per  diem.  C.  R.  Haring  toy. 

Physiological  action  of  light.  VII.  Blood 
calcium  in  direct  irradiation  of  blood.  C.  I. 
Reed  and  W.  R.  Tweedy  (Amer.  J.  Physiol.,  1926, 
76,  54 — 58).- — The  blood  of  etherised  dogs  was 
irradiated  directly  by  a  carbon  arc  while  flowing 
through  a  quartz  tube  interposed  in  the  carotid 
artery.  There  was  no  immediate  change  in  the 
blood  calcium.  R.  K.  Cayyay. 

Biological  action  of  A'-rays  of  different  wave¬ 
lengths.  A.  Dognon  (Compt.  rend.,  1926,  182, 
655 — 657 ;  cf.  Dauvillicr,  this  vol.,  199). — It  is 
maintained  that  X-rays  of  wave-lengths  0-22,  0-70, 
and  1-54  A.,  respectively,  exert  biological  actions 
(cf.  Compt.  rend.,  1925/181,  1130)  in  the  ratio  of 
2  :  1  :  1-5.  The  principle  of  equal  biological  action 
of  absorbed  X-rays  of  different  wave-lengths  but  of 
equal  energy  content  is  not  accepted. 

L.  F.  Hewitt. 

Thermostability  of  plant  amylase  zymogens. 
J.  Bodnar  and  I.  Vilianyi  (Biochem.  Z.,  1926, 169, 
1 — 12). — Wheat  contains  a  thcrmolabile  amylase, 
extractable  by  water,  and  also  an  amylase  zymogen 
insoluble  and  not  destroyed  by  heat,  but  in  ger¬ 
minating  seeds  all  the  enzyme  is  present  in  the  active 
form.  Zymogen  and  enzyme  were  also  found  in  the 
leaves  of  several  plants.  C.  Rimington. 

Catalase  content  of  warm-blooded  animals 
and  evergreen  trees.  W.  E.  Burge  (Amer.  J. 
Physiol.,  1926,  76,  229). — The  catalase  content  of 
the  needles  of  several  species  of  pine  increased  with 
the  summer  and  fell  with  the  winter.  On  the  other 
hand,  the  catalase  content  of  the  blood  of  mice  kept 
in  the  open  decreased  with  the  rise  in  external  tem¬ 
perature.  It  is  pointed  out  that  the  same  contrast 
in  reaction  toward  temperature  is  shown  by  the 
oxidative  processes  of  plants  and  warm-blooded 
animals.  R..  K.  Cannay. 

Kinetics  of  ester  hydrolysis  by  liver  lipase. 
Nogaki  (Z.  physiol.  Chem.,  1926,  152,  101—118).— 
This  enzyme  combines  both  with  substrate  and  with 
hydrolysis  products.  The  amount  of  ester  decom¬ 
posed  by  the  lipase  is  only  approximately  propor¬ 
tional  to  the  time.  After  an  initial  rapid  fall  or  in 
some  cases  a  slight  rise  (depending  on  the  nature  of 
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the  ester  hydrolysed),  the  reaction  velocity  falls  off 
toward  the  end  of  the  reaction.  The  fall  is  not  due 
to  gradual  destruction  of  enzyme,  but  to  combination 
between  the  enzyme  and  the  products  of  hydrolysis. 
At  an  acid  pn,  both  the  acid  and  alcohol  produced 
combine  in  this  way ;  at  an  alkaline  pn,  only  the 
alcohol  combines  with  the  lipase.  The  extent  of 
inhibition  of  lipase  activity  by  alcohol  depends  on 
the  enzyme  concentration  and  on  the  reaction  tem¬ 
perature.  The  slower  the  reaction,  the  more  clearly 
marked  is  the  inhibition  effect.  The  form  of  the 
reaction  curve  is  dependent  not  only  on  the  affinity 
of  lipase  for  the  enzyme  and  the  products  of  hydro¬ 
lysis,  but  also  on  the  velocity  with  which  the  reaction 
takes  place,  which  itself  depends  on  the  enzyme 
concentration  and  on  the  temperature. 

H.  D.  Kay. 

Are  oxygen  transportases  and  hydrogen  trans- 
portases  identical  ?  A.  Bach  and  K.  Nikolajew 
(Biochem.  Z.,  1920,  169,  105 — 112). — According  to 
the  hydrogen  activation  theory  of  Wieland,  methylene- 
blue  and  molecular  ox3Tgen  function  as  hydrogen 
acceptors  in  the  Schardinger  system,  which  may  be 
regarded  as  a  reductase  or  oxydase  system,  according 
to  the  point  of  view. 

The  preparation  obtained  by  precipitating  butter¬ 
milk  with  acetone  will,  with  salieylaldehyde  as  sub¬ 
strate,  produce  more  salicylic  acid  in  aerobic  than  in 
anaerobic  conditions;  the  converse  holds,  however, 
after  purification  of  this  material.  The  discrepancy 
is  due  to  tho  presence  in  the  crude  material  of  im¬ 
purities  (probably  lipins)  which  function  as  hydrogen 
acceptors  and  are  then  directly  oxidisable  by  mole¬ 
cular  oxygen,  as  is  leuco-methylene-blue.  Such  inter¬ 
fering  circumstances  might  simulate  an  oxydase  action 
on  the  part  of  the  enzyme.  C.  Rimington. 

Mechanism  of  the  guaiacum  reaction.  E. 
Uys-Smitii  (Biochem.  Z.,  192G,  168,  448—450).— 
The  intensity  of  the  guaiacum  reaction  with  various 
concentrations  of  p-cresol  and  pyrocatechol  was 
examined  and  also  the  quantity  of  pyrocatechol 
formed  from  the  cresol  by  the  action  of  the  oxydase 
of  the  potato.  The  results  of  these  experiments 
showed  that  the  quantity  of  pyrocatechol  derivative 
formed  from  p-cresol  under  the  influence  of  the 
oxydase  is  sufficient  to  account  for  the  guaiacum 
reaction  and  thus  support  the  views  of  Onslow  and 
Robinson  (A.,  1925,  i,  1010).  H.  I.  Coombs. 

Action  of  oxydoreductase  on  methylglyoxal. 
A.  Lebedev  (Biochem.  Z.,  192G,  169,  501 ;  cf.  this 
vol.,  324). — Methylglyoxal  is  oxidised  by  oxydo¬ 
reductase  in  the  presence  of  methylene-blue,  but  one- 
thirtieth  as  rapidly  as  glyceraldehyde. 

E.  C.  Smith. 

Tyrosinase.  E.  Abderhalden  and  M.  Behrens 
(Fermentforseh.,  1926,  8„  479 — 48G). — Experiments 
to  prove  the  presence  of  a  carboxylase  in  tyrosinase 
were  not  successful.  Biological  and  chemical  tests 
applied  to  the  product  of  the  action  of  tyrosinase  on 
tyrosine  were  also  negative.  The  first  point  of  attack 
of  the  tyrosine  is  probably  the  phenol  nucleus — an 
oxidation  taking  place.  In  support  of  this,  when 
tyrosinase  was  allowed  to  act  on  tyrosine  a  solution 


was  obtained  which  reduced  silver  nitrate,  gave 
characteristic  colours  with  ferric  chloride,  and  gave  a 
dark  colour  in  the  presence  of  air,  alkali,  etc.  This 
intermediate  compound  was  not  homogentisic  acid. 

H.  I.  Coombs. 


Enzymic  cleavage  of  sinigrin.  H.  von  Euler 
and  S.  E.  Eriksson  (Fermentforseh.,  192G,  8,  518 — 
523). — Sinigrinase  (myrosinase)  obtained  from  S inapis 
alba  decomposes  sinigrin  according  to  the  equation 

Ci0h16o9ns,k+h,o  — c3h5-n:cs+cgh12o6+ 

KHS04.  The  sulphatase  action,  as  determined  by 
sulphate  determinations,  has  a  slight  optimum  near 
neutrality.  H.  I.  Coombs. 


Law  of  mass  action  and  the  kinetics  of  the 
action  of  invertase.  L.  Michaelis  (Z.  physiol. 
Chem.,  192G,  152,  183 — 1SS). — A  reply  to  Hedin 
(A.,  1925,  i,  1212).  P.  W.  Clutterbuck. 

Inactivation  of  invertase  by  heat.  H.  von 
Euler  and  K.  Josephson  (Z.  physiol.  Chem.,  192G, 
152,  254 — 263). — Partial  heat-inactivation  of  invert¬ 
ase,  either  in  aqueous  solution  at  the  optimal  pn 
or  in  presence  of  dextrose  or  lsevulose  as  a  protective 
substance,  has  no  effect  on  the  affinity  of  the  residual 
invertase  for  the  different  forms  of  dextrose  or 
lsevulose.  P.  W.  Clutterbuck. 


Inhibition  phenomena  during  the  enzymic 
hydrolysis  of  sucrose.  H.  von  Euler  and  K. 
Josephson  (Z.  physiol.  Chem.,  1926,  152,  31 — 55). — 
The  hydrolysis  of  sucrose  by  invertase  is  inhibited  to 
a  greater  or  lesser  extent  by  various  concentrations 
of  dextrose  or  lsevulose.  This  is  due  to  a  combination 
between  the  invertase  molecule  and  the  two  hexoses, 
a  different  grouping  in  the  enzyme  molecule  being 
concerned  in  each  case.  If  now  other  sugars,  or 
related  substances,  are  added  to  the  reaction  mixture 
(containing  sucrose,  invertase,  and  excess  of  either 
dextrose  or  laevulosc)  changes  are  produced  in  the 
amount  of  inhibition,  whence  it  is  possible  to  deter¬ 
mine  whether  the  added  substance  combines  with 
the  group  in  the  enzyme  molecule  which  normally 
displays  affinity  for  dextrose,  or  that  which  displays 
affinity  for  lsevulose.  Galactose,  sodium  hexose- 
phosphate,  and  acetaldehyde  all  appear  to  affect  the 
dextrose  inhibition  of  invertase,  but  not  the  inhibition 
by  lsevulose.  The  aldehyde  grouping  in  the  molecule 
appears  to  be  the  one  concerned  in  this  effect.  Yeast 
hexosephosphoric  ester  appears  to  be  more  nearly 
related  to  dextrose  than  to  lsevulose.  H.  D.  Kay. 


Enzymic  production  of  sucrose  from  sucrose- 
phosphates.  C.  Neuberg  and  M.  Behrens  (Bio¬ 
chem.  Z.,  1926,  170,  254 — 264). — From  the  products 
of  the  digestion  of  neutral  sucrosephosphates  with 
preparations  of  horse  kidney,  crystalline  sucrose  was 
isolated  in  good  yields.  This  phosphatase  action  is 
analogous  to  the  production  of  sucrose  in  the  hydro¬ 
lysis  of  raffinose  by  emulsin.  R.  K.  Cannan. 

Autolysis  of  animal  organs  at  the  ordinary 
temperature.  S.  Kaplansky  (Biochem.  Z.,  1926, 
169,  245 — 248). — After  keeping  for  24  hrs.  at  the 
ordinary  temperature  under  toluene,  the  non-protein 
nitrogen  of  an  aqueous  suspension  of  muscle  increased 
10%,  of  liver  18%,  and  of  spleen  29%.  The  amino- 
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acid  nitrogen  of  the  suspensions  increased  15,  33,  and 
100%,  respectively.  E.  C.  Smith. 

Action  of  rennin  on  the  proteins  of  milk.  II. 
J.  Zaykovski.  III.  The  enzymes  of  new-born 
calves.  N.  M.  Pavlovski  and  J.  Zaykovski  (Fer- 
mentforsch.,  1926,  8,  537 — 546,  547 — 552). — II. 
Caseinogen  and  the  casein  produced  from  it  by  the 
action  of  rennin  are  different  chemically  and  not 
merely  physically. 

III.  A  fistula  was  made  in  the  rennin  stomach  of 
a  new-born  calf  and  an  enzyme  able  to  clot  milk  was 
obtained  before  the  first  feeding.  When  milk  was 
taken  by  the  calf,  the  amount  of  rennin  increased. 

H.  I.  Coombs. 

Nephelometric  investigation  of  enzymic  pro¬ 
teolysis.  V.  P.  Rona  and  H.  Kleinmann  (Bio- 
chem.  Z.,  1926,  169,  320 — 343). — The  nephelometric 
method  of  caseinogen  determination  (A.,  1925,  i,  473) 
has  been  applied  to  the  determination  of  the  rate  of 
destruction  of  trypsin  at  the  ordinary  temperature 
and  at  different  hydrogen-ion  concentrations.  Trypsin 
is  most  stable  at  pa  1-7,  the  rate  of  destruction 
being  3 — 4%  per  hour.  Between  pn  3  and  11,  the 
destruction  is  20 — 30% ;  at  pn  12,  it  is  complete  in 
1  hr.  Trypsin  is  not,  therefore,  destroyed  by  passage 
through  the  stomach.  E.  C.  Smith. 

Dialysis  during  tryptic  digestion  of  proteins. 
B.  Lustig  (Biochem.  Z.,  1926,  169,  139—148).— 
Investigation  of  the  dialysates  obtained  from  con¬ 
secutive  samples  of  the  digest  from  caseinogen, 
serum-albumin,  and  globulin  indicates  a  rapid  pro¬ 
duction  of  amino-acids,  especially  of  histidine  from 
caseinogen.  Caseinogen  also  yields  diffusible  sub¬ 
stances  giving  the  biuret  reaction  more  rapidly  than 
do  the  other  proteins,  but  the  amount  of  amino- 
nitrogen  is  not  considerably  greater.  The  Molisch 
reaction  appears  only  after  some  time,  especially  in 
the  case  of  serum-globulin,  whilst  substances  pre- 
cipitable  by  phosphotungstic  acid  are  also  of  late 
appearance.  All  the  sulphur  (loosely  bound)  remains 
in  an  indiffusible  form.  C.  Riming  ton. 

Antitrypsin.  M.  Serejski  (Biochem.  Z.,  1926, 
169,  249 — 254). — The  inhibitory  action  of  the  soaps 
of  the  unsaturated  fatty  acids  on  the  hydrolysis  of 
caseinogen  by  trypsin  (Jobling  and  Petersen,  J.  Exp. 
Med.,  1914,  19,  239,  251,  459)  is  due  to  precipitation 
of  trypsin  by  the  soap.  This  action  is  not  specific, 
since  caseinogen  itself  is  partly  coagulated  by  treat¬ 
ment  with  soap  solution.  The  author  considers  that 
the  use  of  the  term  antitrypsin  for  substances  of  this 
nature  is  unjustified,  since  it  is  a  question  only  of 
mutual  precipitation  of  colloids.  E.  C.  Smith. 

Plant  proteases.  IV.  Ereptic  component  of 
some  plant  proteases.  V.  Identity  of  plant 
proteases.  R.  Willstatter,  W.  Grassmann,  and 
O.  Ambros  (Z.  physiol.  Chem.,  1926,  152,  160—163, 
164 — 1S2). — IV.  The  absorption  methods  of  Will¬ 
statter  and  Waldschmidt-Leitz  (cf.  A.,  1925,  i,  1360 ; 
this  vol.,  323)  are  used  for  the  separation  of  the 
supposed  ereptic  component  of  plant  proteases. 
Papain  was  tested  for  erepsin  and  found  to  be  inactive 
against  substrates  of  glycylglycine,  glycine  anhydride, 


dZ-leucylglvcine,  and  leucylalanine  at  pn  4-7 — S. 
Freshly- prepared  juice  from  leaves  and  stems  also 
gave  a  negative  result.  Pumpkin  fruit,  however,  gave 
a  positive  but  faint  result  with  lcucylglycine  as  sub¬ 
strate.  A  dry  preparation  from  pineapple  also  gave 
a  negative  result,  although  the  juice  of  freshly- 
imported  pineapple  gave  a  faint  positive  result.  It 
is  necessary  to  repeat  the  experiment  with  fresh 
juice  of  unripe  fruit. 

V.  A  critical  study  of  the  methods  of  determination 
of  the  proteases  of  papain  and  of  the  juice  of  Cucurbita, 
by  solution  of  fibrin  and  by  hydrolysis  of  peptone, 
particularly  in  respect  to  Vines’  results  (A.,  1903, 
ii,  321).  The  methods  are  used  to  follow  the  frac¬ 
tionation  of  the  enzymes  by  salt  solution  and  by 
fractional  adsorption  on  alumina,  kaolin,  and  fibrin. 

P.  W.  Clutterbtjck. 

Hydrogen-ion  concentration  and  alcoholic 
fermentation.  III.  E.  Hagglund,  A.  SOder- 
blom,  and  B.  Troberg  (Biochem.  Z.,  1926,  169, 
200 — 207). — The  rate  of  disappearance  of  sugar 
remains  unchanged  between  pu  4  and  8'5 ;  sulphite 
at  -pn  S  causes  no  inhibition  except  in  the  later 
stages.  Carbon  dioxide  evolution  occurs  most  rapidly 
between  pa  5  and  6,  and  fermentation  ceases  above 
Pn  10.  C.  Rimington. 

Influence  of  hydrogen-ion  concentration  on 
alcoholic  fermentation.  E.  Hagglund  and  A.  M. 
Augustsson  (Biochem.  Z.,  1926,  170,  102 — 125). — 
Fermentation  of  pyruvic  acid  -was  most  rapid  at 
pn  2 — 3  in  the  case  of  a  top  yeast,  at  pa  4  for 
a  bottom  yeast,  and  at  pa  6  for  dried  yeast  and 
maceration  juice.  In  neutral  or  mildly  alkaline 
media,  fermentation  was  appreciable  only  in  the  case 
of  dried  yeast.  These  differences  are  connected 
with  the  permeability  of  the  cell-wall  to  pyruvic 
acid.  The  action  of  dried  yeast  is  not  simply  that 
of  free  “  zymase.”  The  optimum  pn  for  yeast  carb¬ 
oxylase  is  6  and  the  activity  falls  rapidly  on  the 
alkaline  side  of  this  value.  In  the  presence  of 
hydrogen  sulphite,  pyruvic  acid  is  not  fermented  if 
the  reaction  is  more  alkaline  than  pK  7.  These 
results  are  not  yet  reconciled  to  prevalent  views  of 
the  process  of  alcoholic  fermentation.  Whereas  acet¬ 
aldehyde  undoubtedly  occupies  a  critical  place  in 
this  process,  the  slow  rate  of  fermentation  of  pyruvic 
acid  offers  difficulties  to  its  acceptance  as  an  inter¬ 
mediate  product.  It  is  possible  that  enolisation  of 
the  pyruvic  acid  governs  its  fermentation. 

R.  K.  Cannan. 

Alcoholic  fermentation  by  dried  yeast.  E. 

Abderhalden  (Fermentforsch.,  1926,  8,  574 — 578). — 
Dried  yeast  contains  cells  capable  of  life  on  moisten¬ 
ing.  Alcoholic  fermentation  of  sugar  solutions  de¬ 
pends  on  the  presence  of  these  cells.  If  a  sugar 
solution  be  acted  on  by  dried  yeast,  the  mixture 
centrifuged,  and  the  residue  added  to  a  further  sample 
of  the  sugar,  there  is  now  no  induction  period,  as  in 
the  first  case  (cf.  Sobotka,  A.,  1924,  i,  S02 ;  Harden, 
ibid.,  1925,  i,  1010).  H.  I.  Coombs. 

Formation  of  acetylmethylcarbinol  during 
the  fermentation  of  sucrose  by  yeast.  L.  F.lion 
(Biochem.  Z.,  1926,  169,  471— 477).— In  addition  to 
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causing  the  formation  of  acetylmethylcarbinol  (cf. 
Ncuberg  and  Reinfurth,  A.,  1924,  i,  248),  the  addition 
of  acetaldehyde  to  sucroso  undergoing  fermentation 
by  yeast  results  in  an  increased  production  of  glycerol, 
and  diminished  formation  of  alcohol.  E.  C.  Smith. 

Maltase.  VIII.  Direct  fermentation  of 
maltose  by  yeast  rich  in  maltase.  R.  Will- 
stAtter  and  E.  Bamann  (Z.  physiol.  Chem.,  1926, 
152,  202 — 214). — Investigation  of  the  velocity  of 
fermentation  of  maltose  at  varying  pa  in  presence 
of  different  amounts  of  maltase  shows  that  the  most 
favourable  conditions  for  fermentation  involve  an 
acid  reaction  (pn  4-5)  at  which  the  hydrolytic  ferment 
is  inactive.  Optimum  fermentation  occurs  over  quite 
a  narrow  range  of  pn;  e.g.,  at  pn  5  conversion  was 
50%,  whereas  at  pa  6-4  it  was  only  32-5%. 

P.  W.  Clutterbuck. 

Synthesis  and  fermentation  of  glycogen  by 
maltase-free  yeast.  A.  Gottschalk  (Z.  physiol. 
Chem.,  1926,  152,  132 — 135). — -Saccharomyces  Lud- 
wigii,  which  is  completely  free  from  maltase,  is  capable 
of  building  up  glycogen  from  dextrose  and  also  of 
fermenting  glycogen  with  rapid  liberation  of  carbon 
dioxide.  It  follows — at  least  in  this  type  of  yeast, 
and  probably  in  other  types  also — that  maltose  is 
not  a  necessary  intermediate  in  the  fermentation  of 
glycogen.  -  H.  D.  Kay. 

Synthesis  of  coproporphyrin  by  yeast.  H. 
Fischer  (Z.  physiol.  Chem.,  1926,  152,  144—145). — 
Haemin  and  traces  of  coproporphyrin  are  found  in 
cultures  of  Saccharomyces  anamensis  grown  in  beer 
wort.  Yeast  is  capable  of  synthesising  cytochrome 
from  sugar  and  inorganic  material.  Kammerer’s 
porphyrin  appears  to  be  present,  in  addition  to 
coproporphyrin,  in  fresh  malt.  H.  D.  Kay. 

Influence  of  previous  treatment  of  the  yeast 
on  the  affinity  constants  of  invertase.  I.  H.  vox 
Euler  and  K.  Josephson  (Z.  physiol.  Chem.,  1926, 
152,  66 — S7). — By  previous  growth  of  yeast  on  sucrose 
or  dextrose,  there  is  a  marked  increase  in  the  affinity 
of  the  invertase,  produced  on  the  autolysis  of  the 
yeast,  for  a-glucose  but  not  for  (3-glucose  or  lscvulose. 
By  previous  growth  on  a-glucose,  it  is  possible  to 
obtain  an  invertase  which  shows  a  greater  affinity 
for  a-  than  for  (3-glucose.  At  the  same  time,  there 
is  an  increase  in  the  affinity  between  the  enzyme  and' 
the  sucrose.  The  production  of  invertases  with 
differing  specific  affinities,  by  previous  fermentation 
on  different  sugars,  supports  the  view  that  various 
invertases  with  differing  hydrolytic  powers  exist. 
They  vary,  for  example,  in  the  relative  number  of 
laevulose-  and  dextrose-binding  groups  in  the  molecule. 

H.  D.  Kay. 

Fermentation  of  galactose  by  yeast  after  pre¬ 
liminary  treatment  with  this  sugar.  II.  H.  vo  n 

Euler  and  R.  Nilsson  (Z.  physiol.  Chem.,  1926, 
152,  249 — 253). — The  preliminary  treatment  gives 
much  more  favourable  results  with  “  bottom  ”  than 
with  “  top  ”  yeast  (cf.  A.,  1925,  i,  866,  1214). 

P.  W.  Clutterbuck. 


Effect  of  growth  of  yeast  on  galactose  on  the 
fermentability  of  the  latter  by  the  former.  E. 

Abderhalden  (Fermentforsch.,  1926,  8,  5S4). — The 
paper  of  the  above  title  (A.,  1925,  i,  1362)  was  almost 
the  same  as  that  of  Euler  and  Lovgrcn  (ibid., 
1214).  The  work,  however,  was  quite  independent, 
but  the  latter  authors  have  the  priority. 

H.  I.  Coombs. 

Zymase  production  and  co-enzyme  activity. 
A.  Lebedev  (Z.  physiol.  Chem.,  1926,  152,  146). — 
Recent  work  of  Euler  and  Nilsson  (A.,  1925,  i,  1361) 
has  confirmed  earlier  work  of  the  author  that  the 
co-enzjTuc  of  yeast  activates  the  fermentation  of 
sugar  by  zymase  in  stoicheiometric  proportions.  The 
statement  of  these  authors  that  boiled  yeast  juice 
from  top  yeasts  is  rich  in  co-enzyme  is  not  true  for  all 
yeasts.  H.  D.  Kay. 

Reductase  (dehydrogenase)  of  yeast.  III. 
H.  von  Euler  and  R.  Nilsson  (Z.  physiol.  Chem., 
1926,  152,  264 — 270). — Further  experiments  on  the 
dccolorisation  of  methylene-bluc  by  means  of  co¬ 
reductase  of  yeast  in  presence  of  washed  dried  yeast 
show  that  with  small  concentrations  of  co-reductase 
the  reaction  velocity  is  proportional  to  the  amount 
of  reductase,  but  with  higher  concentrations  the 
velocity  approaches  a  maximum.  With  the  usual 
small  concentrations  of  methylene-bluc,  the  amount 
of  hydrogen  donator  of  the  yeast  is  sufficient,  and 
addition  of  succinate  makes  no  difference,  but  not  so 
with  higher  concentrations.  An  attempt  is  made  to 
define  the  conditions  under  which  the  concentration 
of  co-reductasc  can  be  measured  (cf.  this  vol.,  323). 

P.  W.  Clutterbuck. 

Carboligase.  M.  Behrens  and  N.  N.  Ivanov 
(Biochem.  Z.,  1926,  169,  478— 481).— When  o-  or 
p-tolualdehyde  is  added  to  sucrose  undergoing  fer¬ 
mentation  with  yeast,  reduction  mainly  occurs  to  the 
corresponding  alcohol,  but  the  aldehyde  in  part  unites 
with  acetaldehyde,  forming  o-  or  p-toluoylmctliyl- 
carbinol.  E.  C.  Smith. 

Cleavage  of  polypeptides  composed  of  amino- 
acids  not  yet  found  among  the  breakdown 
products  of  proteins.  VII.  E.  Abderhalden. 
Cleavage  of  polypeptides  containing  di-phenyl- 
serine.  S.  Buadze  (Fermentforsch.,  1926,  8,  487 — 
496). — Cliloroacetyl-dX-plienylserine,  m.  p.  155 — 157°, 
was  obtained  by  the  action  of  chloroacetyl  chloride 
on  dZ-phenylserine ;  dl  -  a  -  bromaHsohexoyl-dl -phenyl- 
serine,  m.  p.  115 — 120°,  was  similarly  prepared. 
These  were  converted  by  the  action  of  ammonia  into 
glycyl-dl-phenylserine,  decomp,  at  18S°,  and  dl -leucyl- 
dl -phenylserine,  m.  p.  206°,  respectively.  Both  of 
these  dipeptides  are  hydrolysed  by  yeast  maceration 
juice,  as  shown  by  polarimetric  determinations  and 
also  in  the  case  of  the  glycyl  compound  by  isolation 
of  the  components  (cf.  A.,  1924,  i,  351). 

H.  I.  Coombs. 

Influence  of  piperazines  and  piperazine  deriv¬ 
atives  on  the  fermentation  of  dextrose  by  yeast. 
E.  Abderhalden  (Fermentforsch.,  1926,  8,  530 — 
532). — The  vitamins  of  yeast  may  possibly  owe  their 
activity  to  the  presence  of  piperazine  or  the  deriv- 
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atives  of  piperazine.  Piperazine,  dimethylpiperazine, 
and  leucylpiperazine  repeatedly  relieve  the  convul¬ 
sions  in  pigeons  fed  on  polished  rice.  They  also 
accelerate  the  alcoholic  fermentation  of  dextrose  by 
yeast.  H.  I.  Coombs. 

Action  of  yeast  maceration  juice  on  df-leucyl- 
y-aminobutyric  acid.  E.  Abderhaldex,  H. 
Pieper,  and  It.  Tateyama  (Fermentforsch.,  1926, 
8,  579 — 583). — y-Aminobutyric  acid  was  converted 
by  means  of  a-bromotsohexoyl  bromide  into  a -bromo- 
iaohexoyl-y-aminobutyric  acid,  an  oil.  dl -Leucyl-y- 
aminobutyric  acid,  decomp.  about  215°,  was  obtained 
by  treatment  with  ammonia.  Although  dZ-leucyl- 
glycine  was  asymmetrically  hydrolysed  by  yeast 
maceration  juice,  dZ-leucyl-y-aminobutyrie  acid  was 
unchanged  by  it.  H.  I.  Coombs. 

Protective  action  of  milk  yeasts  on  cultures 
of  lactic  acid  bacteria.  2ST.  Slobodska-Zaykovska 
(Biochem.  Z.,  1926,  169,  77 — 92). — Certain  yeasts 
found  in  milk  exert  a  marked  protective  action  on 
lactic  acid  bacteria,  so  that  cultures  of  the  latter  are 
still  thriving  after  8  months.  Such  mixed  cul¬ 
tures  have  a  lower  grade  of  acidity.  Added  lactic 
acid  has  an  unfavourable  effect  on  the  growth  of  the 
yeast-cells,  and  both  yeast  and  bacteria  grow  less 
readily  in  milk  containing  large  amounts  of  sugar. 
The  association  cannot  be  regarded  as  symbiotic. 

C.  Rimirgtox. 

Micro-injection  studies  on  the  oxidation- 
reduction  potential  of  the  cell-interior.  J.  Need¬ 
ham  andD.  M.  Needham  (Proc.  Roy.  Soc.,  1926,  B,  99, 
3S3 — 397). — Oxidation-reduction  potential  indicators 
exhibit  no  anomalies  when  injected  into  Amoeba 
proleus  which  can  oxidise  the  lcuco-form  of  indicators 
of  lower  oxidation-reduction  potential  than  its  own; 
it  has  an  rn  which  appears  to  be  independent  of 
external  oxygen  concentration.  Nyctotherus  cordi- 
formis  has  internal  pn  7-1  and  ra  19 — 20  and  9-5 — 
10-5  under  aerobic  and  anaerobic  conditions,  respect¬ 
ively.  H.  J.  Chaxxox. 

Biochemical  synthesis  of  fumaric  acid  from 
pyruvic  acid.  A.  Gottschalk  (Z.  physiol.  Chem., 
1926, 152, 136 — 143). — The  mould  Rhizopus  nigricans, 
growing  in  an  inorganic  nutrient  medium  in  presence 
of  excess  of  chalk,  produces  fumaric  acid  from  added 
pyruvic  acid.  Fumaric  acid  is  also  produced  by  the 
action  of  the  same  organism  on  hexoses.  The 
chemical  mechanism  of  this  fermentation  probably 
consists  in  the  following  stages  :  hexose  — y  pyruvic 
acid  — y  acetaldehyde+C02  — y  acetic  acid  — y  suc¬ 
cinic  acid  — y  fumaric  acid.  H.  D.  Kay. 

Acetone-ethyl  alcohol  fermentation.  S. 
Bakoxyi  (Biochem.  Z.,  1926,  169,  125— 12S).— Fer¬ 
mentation  of  starch  and  sugar  by  Bacillus  macerans 
or  B.  aceloelhylicus  leads  to  the  production  of 
acetone  and  ethyl  alcohol  in  the  molecular  proportion 
of  1  :  2.  Acetaldehyde  is  an  intermediate  product 
and  is  itself  fermentable.  Reduction  of  a  portion  to 
ethyl  alcohol  probably  occurs,  but  the  bulk  condenses 
to  acetaldol,  also  fermentable,  which  then  suffers 
dismutation  to  acetic  acid  and  ethyl  alcohol.  The 
acid,  or  calcium  salt  when  chalk  is  present,  then 


yields  acetone,  and  consequently  does  not  accumulate 
in  the  medium.  The  fermentation  equation  is 
2GgH10O5+3H2O  — >  2Et0H+Me2C0+5C02-f4H2. 

C.  Rimirgtox.  " 

Oxidation  of  glycerol  to  dihydroxyacetone  by 
bacteria.  A.  I.  Virtaxex  and  B.  Barlund  (Bio¬ 
chem.  Z.,  1926,169, 169 — 177). — A  bacterium  ( Bacillus 
dihydroxyacelonicum)  has  been  isolated  from  beetroot 
juice,  which  oxidises  glycerol  almost  quantitatively 
to  dihydroxyacetone.  There  is  a  sharp  optimum  at 
Pa  5-0,  whilst  that  for  B.  xylinum  lies  between  pK  5 
and  6.  Dihydroxyacetone  can  be  determined  by  means 
of  Fehling’s  solution.  C.  Rimirgtox. 

Effect  of  metallic  aluminium  on  nitrogen¬ 
fixing  bacteria.  G.  Truffaut  and  N.  Bezssonoff 
(Compt.  rend.,  1926,  182,  663 — 665). — Maize  can  be 
cultivated  and  reach  maturity  in  a  medium  deprived 
of  nitrogenous  constituents  in  the  presence  of  nitrifying 
bacteria.  The  amount  of  nitrogen  fixed  by  the 
bacteria  is  increased  in  the  presence  of  metallic 
aluminium.  L,  F.  Hewitt. 

Bacterial  oxidation  of  sulphur.  G.  Guit- 
toxneau  (Compt.  rend.,  1926, 182,  661 — 663 ;  cf.  A., 
1925,  i,  766,  121S). — The  formation  of  thiosulphates 
and  sulphates  from  sulphur  in  culture  media  takes 
place  no  matter  what  the  source  of  organic  nutriment 
may  be,  e.g.,  ammonium  succinate,  acetate,  lactate, 
citrate,  or  tartrate,  acetamide,  alanine,  asparagine, 
or  peptone  in  the  case  of  bacteria,  and  glycerol, 
dextrose,  or  starch  in  the  case  of  Microsiphonice. 
This  sulphur  metabolism  is  therefore  a  specific  pro¬ 
perty  of  the  micro-organisms  involved  and  is  inde¬ 
pendent  of  secondary  fermentations. 

L.  F.  Hewitt. 

Soluble  specific  substance  of  a  strain  of 
Friedlander’s  bacillus.  M.  Heidelberger,  W.  F. 
Goebel,  and  0.  T.  Avery  (J.  Exp.  Med.,  1925,  42, 
701 — 707). — The  E  strain  of  Friedlander’s  bacillus 
yields  a  nitrogen-free,  non-reducing  polysaccharide 
with  specific  properties  of  the  order  possessed  by  the 
soluble  specific  substances  of  the  three  fixed  types  of 
Pneumococcus.  It  is  a  strong  acid,  equivalent  about 
685,  [a]-j-100°,  yielding  soluble  alkali  salts,  and  on 
hydrolysis  affords  reducing  sugars,  including  dextrose. 

Chemical  Abstracts. 

Chemical  and  immunological  relationships 
of  Pneumococcus  type  II  and  a  strain  of  Fried¬ 
lander’s  bacillus.  0.  T.  Avery,  M.  Heidel¬ 
berger,  and  W.  F.  Goebel  (J.  Exp.  Med.,  1925,  42, 
709 — 725). — The  chemical  and  immunological  pro¬ 
perties  of  the  soluble  specific  substances  of  Pneumo¬ 
coccus  type  II  and  a  strain  of  Friedlander’s  bacillus 
are  described  and  correlated. 

Chemical  Abstracts. 

Soluble  specific  substance  of  Pneumococcus. 
M.  Heidelberger,  W.  F.  Goebel,  and  0.  T.  Avery 
(J.  Exp.  Med.,  1925,  42,  727 — 745). — The  soluble 
specific  substance  of  Pneumococcus  type  II  is  a  weakly 
acidic,  nitrogen-free  polysaccharide,  equivalent  about 
1250,  [a]-J-74°,  made  up  chiefly  of  glucose  units.  It 
is  precipitated  by  basic  lead  acetate  and  by  uranium 
compounds.  With  acetic  anhydride  and  pyridine  it 
yields  a  triacetyl  derivative.  The  soluble  substance 
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of  type  III  is  also  an  acid,  nitrogen-free  polysaccharide, 
equivalent  about  340°,  [a]— 33°,  made  up  of  glucose 
units  and  those  of  glycuronic  acid  or  a  derivative. 
It  is  precipitated  by  concentrated  hydrochloric  acid, 
barium  hydroxide,  or  heavy  metal  salts.  The  soluble 
specific  substance  of  type  I  is  also  a  sugar  derivative, 
but  contains  nitrogen  (5%) ;  it  is  a  strong  acid  and 
weak  base  with  isoelectric  point  about  pn  4,  and  is 
dextrorotatory.  It  docs  not  give  the  usual  protein 
colour  tests.  Half  of  the  nitrogen  is  liberated  bv 
nitrous  acid,  which  also  causes  the  appearance  of 
reducing  sugars,  whilst  the  substances  of  types  II 
and  III  are  unaffected  by  nitrous  acid.  Probably7  a 
nitrogenous  sugar  derivative  is  linked  to  galacturonic 
acid  through  the  reducing  group  of  the  latter.  The 
type  I  substance  is  precipitated  by  barium  hydroxide, 
by  heavy  metal  salts,  and  by  phosphotungstic  acid. 
The  substances  differ  from  the  starch-glycogen  group 
of  carbohydrates  in  giving  no  colour  with  iodine,  and 
in  their  resistance  to  the  ordinary  carbohydrate¬ 
splitting  enzymes.  Chemical  Abstracts. 

Preparation  of  the  hormone  of  the  cestrous 
cycle  and  its  chemical  and  pharmacological 
properties.  E.  Laqueur,  P.  C.  Hart,  S.  E.  de 
Joxgh,  and  I.  A.  Wijsenbeek  (Proc.  Iv.  Akad. 
Wetensch.  Amsterdam,  1925,  28,  S90— 899). — Folli¬ 
cular  liquid  is  shaken  with  an  organic  solvent  (a.g., 
chloroform)  and  salt  or  acid  to  coagulate  the  proteins, 
the  extract  is  evaporated  to  dryness,  and  the  residue 
taken  up  with  distilled  water.  The  substance  is 
protein-free  and  probably  also  free  from  cholesterol, 
nitrogen,  phosphorus,  and  sulphur.  It  is  soluble  in 
water  and  volatile  solvents,  and  appears  to  be  non¬ 
toxic  to  men  and  animals.  The  name  menformon 
has  been  suggested.  Substances  prepared  by  other 
investigators,  which  produce  similar  cestrous  pheno¬ 
mena,  but  which  act  on  the  blood  pressure  and  arc 
apparently  insoluble  in  water,  are  probably  men¬ 
formon  mixed  with  impurities,  especially  lipins  (cf. 
Dickens,  Dodds,  and  Wright,  A.,  1925,  i,  1513). 

M.  S.  Burr. 

Parathyroid  hormone  and  its  physiological 
action.  J.  B.  Collip  (Ann.  Clin.  Med.,  1925,  4, 
219 — 230). — The  administration  of  parathyroid  hor¬ 
mone  to  normal  dogs  causes  an  increase  in  the  calcium 
content  of  the  serum;  immediately  before  death, 
after  repeated  injections,  the  calcium,  phosphorus, 
and  non-protein  nitrogen  content  of  the  blood  in¬ 
creased.  Chemical  Abstracts. 

Active  principles  of  the  posterior  lobe  of  the 
pituitary  body.  W.  Schlapp  (Quart.  J.  Exp. 
Physiol.,  1925,  15,  327 — 347). — Treatment  of  de¬ 
pressor-free  extracts  of  the  posterior  lobe  of  the 
pituitary  body  with  n-butyl  alcohol  yields  a  fraction 
containing  the  greater  part  of  the  oxytocic  activity, 
whereas  the  active  pressor  and  meianophorc  sub¬ 
stances  may  be  adsorbed  on  lead  sulphide  to  a  much 
greater  extent  than  the  oxytocic  principle. 

Chemical  Abstracts. 

Effect  of  insulin  on  the  dextrose  consumption 
of  perfused  skeletal  muscle.  C.  H.  Best  (Proe. 
.Roy.  Soc.,  1926,  B,  99,  375 — 382). — Insulin  greatly 
accelerates  the  rate  of  sugar  disappearance  from 


defibrinated  blood  used  to  perfuse  the  isolated  limbs 
of  the  cat.  H.  J.  Channon. 

Chemistry  of  the  blood-sugar  in  insulin  hypo- 
glycsemia.  Z.  Ernst  and  J.  Forster  (Biochem. 
Z.,  1926, 169,  49S — 500). — Polarimctric  determination 
of  the  dextrose  content  of  the  blood  of  rabbits  in 
insulin  hypoglycasmia  showed  that  when  the  “  blood- 
sugar  ”  is  at  its  lowest  value  51 — 76%  of  the  reduction 
is  due  to  dextrose.  E.  C.  Smith. 

Photoactivation  of  cholesterol,  fats,  and  other 
substances  by  X-rays.  S.  Hamano  (Biochem.  Z., 
192C,  169,  432 — 134). — Cholesterol,  borneol,  elaidic 
and  oleic  acids,  and  cod-liver  oil,  which  after  irradi¬ 
ation  with  ultra-violet  light  affect  a  photographic  plate 
in  the  dark  (this  vol.,  9S),  give  a  similar  effect  when 
irradiated  with  X-rays  for  0  hrs.  No  activation  occurs 
in  an  atmosphere  of  carbon  dioxide.  E.  C.  Smith. 

Antirachitic  value  of  irradiated  cholesterol 
and  phytosterol.  V.  Chemical  and  biological 
changes.  A.  F.  Hess,  M.  Weinstock,  and  E. 
Sherman  (J.  Biol.  Chem.,  1926,  67,  413 — 423). — 
Cholesterol,  after  many  rccrystallisations,  and  in  the 
anhydrous  condition,  could  still  be  endowed  with 
antirachitic  properties  by  ultra-violet  irradiation ; 
cholesteryl  acetate  could  also  be  rendered  antirachitic 
in  the  same  way,  which,  in  conjunction  with  the 
previously  reported  (A.,  1925,  i,  1020)  failure  to 
activate  dihydrocholesterol,  indicates  that  it  is  to  its 
double  linking  and  not  to  its  hydroxyl  group  that 
cholesterol  owes  its  capacity  to  be  activated  by 
irradiation.  Irradiation  of  cholesterol,  for  periods  up 
to  2  hrs.,  increases  its  power  of  inhibiting  haemolysis 
by  digitonin ;  as  is  the  case  with  the  antirachitic 
properties,  more  prolonged  irradiation  reverses  this 
effect.  Addition  of  digitonin  to  a  solution  of  chol¬ 
esterol  after  irradiation  precipitated  95-5%  of  the 
cholesterol  originally  present ;  the  substances  not 
precipitated  by  digitonin  had  no  antirachitic  activity. 

C.  R.  Harington. 

Diet  and  reproduction.  G.  Gruns  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1925,  28,  942 — 952). — 
The  effect  on  the  fertility  of  rats  of  three  different 
corn-food  diets  composed  of  maize,  peanut,  coconut, 
or  meat  meal,  hardened  fat,  and  a  mixture  of  salts, 
has  been  compared  with  that  of  a  normal  food  con¬ 
taining  whole  wheat  meal,  meat  meal,  suet,  a  salt 
mixture,  and  milk,  all  the  diets  having  practically  the 
same  content  of  protein,  fat,  and  carbohydrate.  The 
progeny  were  kept  on  the  same  food  as  the  parents. 
Fertility  on  the  corn-food  diets  was  variable,  but 
much  less  than  on  the  normal  diet.  The  young  that 
survived  in  the  former  cases  grew7  as  well  as  their 
parents ;  matings  between  them,  however,  were  infer¬ 
tile  in  all  cases  but  one.  Matings  between  males  of 
the  second  generation  on  the  experimental  food  and 
females  on  normal  food  w'ere  infertile.  The  females 
of  the  second  generation  on  corn-food,  mated  wdth 
males  on  normal  food,  were  productive  and  raised 
their  young.  It  is  evident  that  the  factors  controlling 
reproduction  are  not  the  same  as  those  controlling 
growth,  and  that  the  requirements  of  the  males  are 
different  from  those  of  the  females.  The  discrepancies 
between  the  experimental  results  of  different  investig- 
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ators  on  the  relation  of  diet  to  fertility  are  probably 
due  to  variations  in  the  quality  of  the  milk  used. 
Milk  may  contain  all  the  factors  necessary  for  repro¬ 
duction,  but  not  in  all  cases  in  sufficient  quantity. 
The  experiments  described  do  not  allow  a  definite 
statement  to  be  made  on  the  existence  or  otherwise 
of  vitamin-F.  M.  S.  Burr. 

Rapid  method  for  demonstrating  the  effects 
of  plants  on  a  culture  solution.  P.  L.  Hibbard 
(Science,  1925,  62,  515 — 516). — The  plants,  e.g.,  wheat 
seedlings,  are  arranged  so  that  the  roots  are  com¬ 
pressed  into  a  small  space,  dilute  solutions  of  single 
salts  being  applied  on  successive  days,  the  roots 
being  kept  immersed  by  dilution  if  necessary.  The 
change  in  concentration  of  the  various  ions  is  deter¬ 
mined.  With  potassium  nitrate  both  ions,  but  with 
the  chloride,  phosphate,  or  hydrogen  carbonate  only 
the  potassium,  were  completely  removed  in  9  hrs. 
With  calcium  and  sodium  nitrates  the  nitrate  was 
used,  but  most  of  the  cation  remained ;  much  ammon¬ 
ium  sulphate  remained  unabsorbed,  the  solution 
becoming  acid.  A.  A.  Eldridge. 

Acetaldehyde  as  an  intermediate  product  in 
the  germination  of  fat-containing  seeds.  K. 
Pirschle  (Biochem.  Z.,  1926,  169,  482 — 489;  cf. 
this  vol.,  439). — Acetaldehyde,  in  relatively  large 
amounts,  may  be  extracted  by  means  of  sodium 
sulphite  from  seeds  rich  in  fat  during  germination. 
It  is  probably  formed  during  the  utilisation  of  the 
dextrose  derived  from  the  fat  of  the  seeds,  but  may 
possibly  be  an  intermediate  in  the  actual  conversion 
of  fat  into  sugar.  E.  C.  Smith. 

Law  of  photochemical  equivalents  in  photo¬ 
synthesis  by  chlorophyll.  R.  Wurmser. — See 
this  vol.,  486. 

Aluminium  in  organic  life.  J.  Stoklasa 
(Intern.  Rev.  Sci.  Practice  Agric.,  1925,  3,  654 — 
662). — Plants  which  prefer  dry  surroundings  have  a 
low,  and  hygrophytes  a  high,  aluminium  content. 
There  appears  to  be  a  specific  porosity  of  the  cells  of 
the  root  system  to  aluminium.  Plasmolysis  due  to 
excess  of  iron  is  prevented  by  aluminium,  which  is 
injurious  to  plants  if  sulphite  or  sulphate  is  present. 
The  relation  of  aluminium  to  the  colour  of  plants, 
animals,  and  minerals  is  considered. 

Chemical  Abstracts. 

Asperuloside  in  plants.  Extraction  of  the 
glucoside  from  Galium  aparine,  L.  H.  HArissey 
(Cornpt.  rend.,  1926,  182,  865—867;  ef.  A.,  1925, 
i,  1165,  1369). — The  colour  reactions  of  asperuloside 
are  given  by  extracts  of  Rubia  tinctorum,  L.,  R. 
Peregrina,  L.,  Galium  cruciata,  Scop.,  G.  Verum,  L., 
G.  Molugo,  L.,  G.  aparine,  L.,  Asperula  tinctoria,  L., 
and  Sherardia  arvensis,  L.  A  small  amount  of 
asperuloside  has  been  extracted  from  G.  aparine. 

L.  F.  Hewitt. 

Application  of  the  biochemical  method  of 
examining  hydrolysahle  glucosides  by  means 
of  rhamnodiastase  to  the  study  of  fresh  roots 
of  Pohjfjonum  cuspidatum.  Isolation  of  a  new 
glucoside,  polydatoside.  M.  Bridel  and  C. 
Beguin  (Bull.  Soc.  Chim.  biol.,  1926,  8, 136 — 143). — 
See  this  vol.,  440. 


Ethereal  oils  of  tobacco.  A.  Schmuck  (Inst. 
Exp.  Tobacco  Cult.,  Krasnodar  [Russia],  1924,  No.  19, 
1 — 16). — No  relation  was  found  between  the  content 
of  oil  and  that  of  other  organic  constituents.  The 
physico-chemical  constants  of  the  ethereal  oils  vary 
with  the  variety  of  tobacco;  furfuraldehyde  was 
isolated  from  Dewbek  (?Dubcc)  oils.  Fractionation 
yields  (i)  at  80°  a  butyl  ester,  (ii)  at  120°  probably 
hexyl  formate,  (iii)  the  residue,  resembling  diallyl- 
carbinol.  Chemical  Abstracts. 

Resins  and  aromatic  substances  of  tobacco. 
A.  Sciimuck  (Inst.  Exp.  Tobacco  Cult.,  Krasnodar 
[Russia],  1924,  No.  20,  5 — 13). — From  100  g.  of 
tobacco,  hot  benzene  extracts  6-S7  g.,  of  which  0-46  g. 
is  an  unsaturated  compound,  C9H1G02,  m.  p.  86°, 
forming  a  bromo-compound,  m.  p.  118 — 120°.  A 
further  0-41  g.  is  an  acid,  C24H40O5,  similar  to  kentu- 
kilic  acid,  C^H^O^  Other  fractions  consist  of  an 
acid,  C9H2202,  a  resin  alcohol,  C6H10O,  and  the 
phenols,  these  three  amounting  to  5-03  g.  From 
100  g.  of  tobacco,  ethyl  alcohol  extracts  22-89  g., 
yielding  a  substance,  m.  p.  140°,  probably  a  glucoside, 
C22H20O21.  Light  petroleum  extracted  0-10  g.  from 
100  g.,  and  ethyl  ether  extracted  3-66  g.  of  an  unknown 
substance  with  a  pungent  odour. 

Chemical  Abstracts. 

Attempt  to  determine  the  character  of  the 
carbohydrate  complex  of  tobacco.  A.  Schmuck 
(Inst.  Exp.  Tobacco  Cult.,  Krasnodar  [Russia],  1924, 
No.  20,  19 — 22). — In  Dewbek  ( ?  Dubec)  tobacco  were 
found  no  starch,  1-68%  of  dextrin,  and  9-58%  of 
complex  and  simple  sugars,  of  which  8-35%  reduce 
Fehling’s  solution.  Chemical  Abstracts. 

Incrustations  of  flax.  F.  Ehrlich  and  F. 
Schubert  (Biochem.  Z.,  1926, 169, 13 — 66). — Extrac¬ 
tion  of  the  fibre  with  water  at  120 — 135°/2  atm. 
removes  the  pectin  in  a  water-soluble  form  (hydro¬ 
pectin)  in  a  yield  of  16%  of  the  dried  flax.  As  in 
other  plants,  the  conversion  of  the  pectin  into  a 
soluble  form  entails  chemical  decomposition.  Hydro- 
pectin  is  a  mixture  of  55  parts  of  hexopentosan  and 
45  parts  of  calcium  magnesium  pectate.  Separation 
is  effected  by  means  of  70%  alcohol  and  hexopentosan, 
obtained  by  evaporating  the  alcoholic  extract  to 
dryness,  dissolving  the  residue  in  water,  and  evaporat¬ 
ing.  It  is  a  dark  brown  substance  giving  the  orcinol 
reaction,  reducing  Fehling’s  solution,  more  intensely 
after  acid  hydrolysis,  and  having  [a]D  —23-1°,  but 
by  repeated  boiling  of  this  material  with  alcohol  of 
gradually  decreasing  strength,  an  increase  in  rotation 
occurs,  as  is  the  case  with  araban.  The  maximum 
value  is  [a]D  —144-1°. 

When  hydrolysed  by  acid,  hexopentosan  yields  a 
syrup,  [a]®  -)-32-6°,  giving  all  the  reactions  of  pent¬ 
ose  and  partly  fermentable,  indicating  the  presence 
of  hexoses;  it  contains  55%  of  pentoses,  17%  of 
d-galaetose,  and  20%  of  kevulose.  Z-Ara  binose  and 
d-galactose  were  identified  by  means  of  their  benzyl- 
phenylhydrazones,  and  the  Sclivanov  reaction  was 
positive.  The  presence  of  /-xylose  was  inferred  from 
the  rotatory  power  of  the  hydrolytic  products,  and 
the  composition  of  hexopentosan  is  therefore  a 
galactan-laevulosan-xylan-diaraban. 
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Calcium  magnesium  pectate  after  purification  re¬ 
mains  as  a  colourless  powder  of.  constant  ash  con¬ 
tent  (6-3%).  It  has  [a]D  +93°,  contains  C  40-28%, 
H  5-69%,  MeO  3-6%,  and  yields  furfuraldchyde 
corresponding  with  38-S0%  of  pentoses.  The  free 
acid  obtained  by  precipitation  with  alcohol  and 
hydrochloric  acid  still  contains  0-S%  of  ash.  It  has 
M  (cryoscopic)  1421.  The  aqueous  solution  is  acid 
and  yields  precipitates  with  baryta  and  lime  water. 
It  is  similar  in  properties  to  the  pcctic  acid  of  turnips, 
but  the  methoxyl  content  is  not  so  high,  also  the 
yield  of  acetic  acid  from  acetyl  groups  is  8-6%,  in 
place  of  11%  in  the  latter  compound. 

On  acid  hydrolysis  galaeturonic  acid  was  isolated, 
corresponding  with  56%  of  the  pectic  acid.  The 
presence  of  Z-arabinose,  Z-xylose,  and  cZ-galactose  was 
also  established  in  quantities  suggesting  the  formula 
C46H68O40  and  the  composition  as  that  of  a  diacetyl- 
arabino  -  xylo  -  galacto  -  dimethoxy  -  tetragalacturonic 
acid.  C.  Remington. 

[Incrustive  substances  of  plants.  VI.]  E. 
Heuser  (Ber.,  1926,  59,  [2?],  59S — 600). — Objection 
is  raised  to  the  use  of  the  conceptions  “  skeleton 
substance  and  incrustation  ”  (cf.  Schmidt,  Haag,  and 
Sperling,  A.,  1925,  i,  1370)  in  the  analysis  of  crude 
plant  materials,  since  such  terms  are  not  clearly 
defined  and  indicate  only  a  return  to  arbitrary  con¬ 
ventions  such  as  “  crude  fibre.” 

The  use  of  chlorine  dioxide  is  preferable  to  that  of 
chlorine  in  the  determination  of  cellulose,  which  is 
less  attacked,  by  the  former  than  by  the  latter.  It 
requires  to  be  supplemented  by  that  of  sodium 
hydroxide  in  order  to  obtain  the  total  carbohydrates. 

H.  Wren. 

Leaf-tissue  fluids  of  Egyptian  cottons.  J.  A. 
Harris,  W.  F.  Hoffman,  W.  B.  Sinclair,  A.  H. 
Johnson,  and  R.  D.  Evans  (J.  Agric.  Res.,  1925, 
31,  1027 — 1033;  cf.  Harris  and  others,  A.,  1924, 
i,  815 ;  1925,  i,  216,  450). — Although  typical  Egyptian 
varieties  differ  to  some  extent  among  themselves, 
the  leaf  juices  from  all  of  them  have  a  higher  osmotic 
concentration  and  specific  conductivity  than  the 
upland  varieties.  There  is  no  difference  in  the  ratio 
of  specific  conductivity  to  f.-p.  depression. 

A.  G.  Pollard. 

Leaf  cytoplasmic  proteins.  A.  C.  Chebnall 
(J.  Amer.  Chem,  Soc.,  1926,  48,  728 — 732). — A  general 
discussion  of  the  influence  of  the  physico-chemical 
properties  of  cytoplasm  on  the  mechanism  of  cell 
permeability.  Analysis  of  the  cytoplasm  of  spinach 
leaves  gave  the  following  results  :  alcohol-soluble, 
12-7%;  ash,  15-1%;  and  protein,  64-6%.  Part  of 
this  material  can  be  separated  from  all  fatty  material 
and  carbohydrates  by  filtration  through  paper  pulp, 
whilst  the  remainder  appears  to  be  in  some  kind  of 
loose  combination  with  fatty  substances,  which  can 
be  removed  by  washing  with  alcohol.  The  “  free  ” 
and  “  combined  ”  substances  do  not  differ  materially 
in  their  content  of  amino-acids,  of  which  cystine, 
arginine,  histidine,  and  h-sine  were  identified.  The 


following  isoelectric  points  of  leaf  cytoplasmic  pro¬ 
teins  were  determined,  together  with  the  correspond¬ 
ing  pa  values  of  the  cell  contents,  the  figures  being 
placed  in  this  order  :  spinach,  5-0 — 4-0  and  6-57 ; 
hog  weed,  5-0 — 4-3  and  6-19  ;  broad  bean,  5-1 — 4-3 
and  5-69;  cabbage,  4-7 — 4-0  and  5-60;  rhubarb,  3-5 
and  4-00 ;  and  Vitis  vinifera,  4-8 — 4-4  and  3-02, 
respectively.  The  cell  contents  of  the  leaves  are 
highly  buffered,  and  no  variation  greater  than  pn  0-3 
has  so  far  been  observed  in  any  variety  of  leaf.  The 
cytoplasm  of  the  living  cell  thus  appears  to  be  in 
contact,  at  its  inner  surface,  with  a  solution  sufficiently 
buffered  to  keep  its  reaction  fairly  constant,  whilst 
its  outer  surface  is  in  contact  with  a  medium  the 
reaction  of  which  can  vary  with  environment,  but 
it  is  probable  that  anj'  change  of  reaction  must  be 
such  that  the  isoelectric  point  of  the  cytoplasmic 
proteins  is  not  reached,  as  they  arc  completely  pre¬ 
cipitated  at  this  point,  with  probable  disruption  of 
the  complex  and  death  of  the  cell. 

F.  G.  Willson. 

Alkaloids  of  Ceanothus  americanus.  A.  H. 
Clark  (Amer.  J.  Pharm.,  1926,  98,  147 — 156). — The 
drug  prepared  from  the  root  of  Ceanothus  americanus 
was  ground,  mixed  with  lime,  moistened,  and  extracted 
with  ether.  The  extract  was  washed  with  light 
petroleum,  and  extracted  with  acetic  acid,  addition  of 
ammonia  to  the  latter  precipitating  an  amorphous 
mixture  of  alkaloids,  m.  p.  about  190°,  which  may  be 
freed  from  resins  by  precipitating  their  hydrochloric 
acid  solution  with  silicotungstic  acid.  A  crystalline 
alkaloid,  m.  p.  255°,  forming  a  crystalline  chloroaurate 
and  picrate,  and  yielding  a  red  precipitate  with 
potassium  bismuth  iodide,  was  obtained  from  the 
mixture,  which  also  yielded,  on  fractional  solution  in 
ether,  amorphous  alkaloids,  m.  p.  241°  and  1S3°. 

B.  Fullman. 

New  constituent  of  plants,  allantoic  acid. 
R.  Fosse  (Compt.  rend.,  1926,  182,  869 — 871). — 
Allantoic  acid  (1  mol.)  condenses  with  xanthhydrol 
(2  mols.),  giving  dixanihylallantoic  acid.  This  last- 
named  compound  has  been  obtained  by  treating 
extracts  of  Phaseolus  with  xanthhydrol.  It  is  sug¬ 
gested  that  the  carbamide,  and  the  substance  reacting 
with  hydrazine  produced  by  heating  certain  vegetable 
extracts  (cf.  this  vol.,  438)  are  formed  by  hydrolysis 
of  allantoic  acid  in  the  plants.  Xanthylallantoin  has 
been  obtained  by  treating'  extracts  of  Phaseolus  with 
xanthhydrol.  L.  F.  Hewitt. 

Variation  of  threshold  value  for  amylogenous 
condensation  in  different  plant  cells.  A.  Maige 
(Compt.  rend.,  1926,  182,  588 — 590). — Plant-tissues 
depleted  of  stores  of  starch  materials  are  first  bathed 
in  a  sucrose  solution,  and  then  the  starch  supplies  are 
again  allowed  to  become  partly  exhausted.  The 
amylogenous  thresholds  of  the  stomata,  endoderm, 
root,  parenchyma,  and  lacuna  are  lower  than  those 
of  the  other  cells,  since  starch  is  found  in  them  when  it 
has  disappeared  from  other  parts  of  the  plant. 

L.  F.  Hewitt. 
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Spectrum  of  hydrogen.  A.  Sommerfeld  and 
A.  Uns6ld  (Z.  Physik,  1926,  36,  259— 275).— The 
spectrum  of  hydrogen  is  treated  as  being  of  the  same 
type  as  that  of  the  alkalis.  The  relativity  formula 
for  the  difference  of  levels  remains  the  same,  but 
the  quantum  numbers  assigned  to  them  are  changed. 
In  this  way,  anomalies  in  the  ratio  of  the  intensities 
of  the  fine-structure  lines  are  explained,  and  it  is 
further  suggested  that  the  2s  term  represents  a  meta¬ 
stable  state.  The  discovery  that  a  Paschen-Back 
effect  could  be  obtained  with  Ha  raised  one  great 
objection  to  the  original  scheme  for  the  hydrogen 
spectrum,  which  allowed  only  for  a  normal  Zeeman 
effect  for  all  magnetic  fields,  whereas  the  lines  coalesce 
on  applying  a  field  of  10,000  gauss,  as  is  the  case  with 
the  corresponding  lithium  line  6104.  It  is,  however, 
necessary  to  assign  to  j  values  of  4,  4},  etc.  These 
values  have  previously  been  regarded  as  derived  from 
the  interaction  of  the  electron  with  the  rest  of  the 
atom,  although  for  hydrogen  no  such  interaction  is 
possible ;  it  must  therefore  be  ascribed  to  the  radiating 
electron  itself.  E.  B.  Ltjdlam. 

Hydrogen  doublet.  W.  V.  Houston  (Nature, 
1926,  117,  590). — The  doublet  separations  at  a 
pressure  of  0-5  mm.  and  a  current  density  of  0-25  amp./ 
cm.2  are:  H„  0-316±0-002;  H„  0-329±0-005 ; 
Hy  0-353±0-007 ;  7?=109,677-70:i;0-04.  It  is  assumed 
that  the  forbidden  components  for  which  Ak=0 
are  present,  increase  in  intensity  with  an  increase  in 
current,  and  are  polarised  with  the  electric  vector 
parallel  to  the  current.  Experimental  support  for 
this  view  is  forthcoming.  The  results  support  the 
suggestions  of  Uhlenbeck  and  Goudsmit  (this  vol., 
215).  A.  A.  Eldridge. 

Absorption  and  resonance  radiation  in  excited 
helium  and  the  structure  of  the  3889  line. 

W.  H.  McCurdy  (Proc.  Nat.  Acad.  Sci.,  1926,  12, 
231 — 233). — Eleven  lines  of  the  principal  series  of 
both  the  singlet  and  doublet  systems,  and  also  the 
diffuse  subordinate  series  of  both  systems  in  the 
helium  spectrum,  have  been  completely  reversed  by 
an  absorbing  column  of  excited  gas  SO  cm.  long  at 
4  mm.  pressure.  Small  amounts  of  hydrogen  greatly 
reduce  the  absorption,  probably  owing  to  a  decrease 
in  the  life  of  the  excited  atoms.  The  excitation  of 
helium  by  electron  impacts  is  largely  to  the  ler  state 
at  higher  pressures  and  to  the  15  state  at  low  pressures. 
The  absorption  falls  off  for  the  higher  terms  of  a 
series,  owing  to  a  decrease  in  the  probability  of  a 


transition  to  the  states  of  higher  energy.  Resonance 
radiation  in  weakly  excited  helium  has  been  photo¬ 
graphed,  the  intensity  of  the  3889  (la — 2n)  lino 
being  greatly  increased  by  the  action  of  radiation 
from  another  tube  containing  helium.  The  line 
consists  of  at  least  two  components,  a  weak  component 
0-044  A.  on  the  short  wave-length  side  of  the  main 
component  having  been  observed.  R.  A.  Morton. 

Excitation  of  the  spectra  of  nitrogen  by 
electron  impacts.  D.  C.  Duncan  (Astrophys. 
J.,  1925,  62,  145 — 167). — Associated  with  the 
emission  of  radiation  between  7000  and  2000  A., 
six  energy  levels  have  been  established  for  the  neutral 
molecule  and  only  one  definitely  for  the  ionised 
molecule.  The  fifth  positive  group  lies  between 
2973-2  and  2825-3  A.,  the  sixth  between  2828-1  and 
2111-0  A.,  and  the  seventh  between  2338-7  and 
2040-0  A.  The  second  negative  system  extends  from 
2638-6  to  2112-5  A.,  and  is  related  to  the  Deslandres 
negative  bands.  The  third  positive  group,  which 
did  not  appear,  is  probably  due  to  a  compound  of 
nitrogen;  the  cyanogen  bands  are  also  apparently 
due  to  a  carrier  other  than  nitrogen. 

A.  A.  Eldridge. 

Relative  intensities  of  the  DpDj  lines  of 
sodium  in  comets  and  in  low-pressure  labor¬ 
atory  sources.  H.  B.  Lemon  and  N,  T.  Bobrov- 
n ik off  (Nature,  1926,  117,  623). — Excitation  of  the 
D  lines  in  carbon  monoxide  at  10"5  cm.  pressure, 
using  a  hot  cathode  richly  coated  with  oxides  con¬ 
taining  very  minute  traces  of  sodium  and  an  anode 
consisting  of  a  nickel  cylindrical  Faraday  cage,  the 
end  opposite  to  the  cathode  being  of  iron  gauze, 
produced  a  relative  intensity  D2/Dj=5 — 25  or  more, 
the  conditions  finally  suggesting  those  observed  in  a 
comet  near  perihelion.  A.  A.  Eldridge. 

Enhanced  lines  produced  by  the  interrupted 
arc  in  sodium  and  potassium  vapours.  F.  H. 
Newman  (Phil.  Mag.,  1926,  [vii],  1,  721 — 726).— 
In  the  spectrum  of  the  intermittent  arc  produced  in 
the  vapour  from  a  sodium-potassium  alloy,  the 
principal  series  lines  of  sodium  and  potassium  are 
faint,  and  the  subordinate  series  lines  of  sodium  are 
almost  entirely  absent.  The  corresponding  potassium 
lines  are  present,  but  are  only  slightly  more  intense 
than  those  of  sodium.  The  complicated  enhanced 
line  spectra  of  the  two  metals  predominate.  The 
origin  of  the  enhanced  lines  in  this  case  is  discussed. 

A.  E.  Mitchell. 
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Fine  structure  of  the  Ar-ray  absorption  edge 
in  the  K-series  of  argon  and  its  possible  inter¬ 
pretation.  D.  Coster  and  J.  H.  van  der  Tuuk 
(Nature,  1920, 117,  586 — 587). — In  the  case  of  argon, 
with  gypsum  as  tho  analysing  crystal,  no  “  fine 
structure  ”  of  the  absorption  edges  could  be  detected, 
although  good  positive  results  were  obtained  for 
chlorine  or  potassium.  Hence  it  is  concluded  that 
absorption  processes  connected  with  transitions  of 
more  than  one  electron  do  not  appreciably  contribute 
to  the  absorption  of  X-rays,  and  that  such  transitions 
cannot  account  for  tho  fine  structure  of  absorption 
edges.  With  calcite  as  the  absorbing  crystal,  how¬ 
ever,  and  a  narrow  slit  (0-025  mm.),  there  were 
obtained  for  argon  two  different  absorption  edges 
separated  by  a  rather  sharp,  black  line.  The 
difference  of  tho  observed  edges,  corresponding  with 
1-7  (±20%)  volts,  is  of  the  order  to  be  anticipated 
if  the  fine  structure  corresponds  with  transitions  to 
the  different  optical  orbits  available  for  the  electron 
removed  from  the  inside  of  the  atom  by  an  absorption 
process.  A.  A.  Eldridge. 

Method  for  exciting  spectra  of  certain  metals. 
J.  K.  Robertson  (Phil.  Mag.,  1926,  [vii],  1,  752 — 
761). — The  spectra  of  tin,  zinc,  cadmium,  and  mercury 
are  excited  by  an  electrodeless  discharge  in  an 
evacuated  quartz  tube  containing  the  metals.  The 
results  are  equally  good  whether  the  tube  is  cold 
or  heated  at  temperatures  of  the  order  of  1000°. 
With  a  cold  tube  traces  of  air,  hydrogen,  or  water 
vapour  are  necessary  to  carry  the  discharge.  Tho 
only  lines  appealing  with  any  considerable  intensity 
are  the  ultimate  and  penultimate  lines  of  the  neutral 
atom,  together  with  ultimate  lines  of  the  ionised 
element.  It  is  suggested  that  either  the  effect  is  due 
to  vaporisation  of  the  metals,  with  the  result  that 
sufficient  atoms  are  present  in  the  discharge  region 
to  give  lines  of  marked  intensity,  or  that  the  atoms 
of  the  metal  are  present  as  tho  result  of  a  reaction 
between  excited  gas  atoms  and  the  metal  or  its  oxide. 
The  bulk  of  the  evidence  appears  in  favour  of  the 
second  alternative.  A.  E.  Mitchell. 

Absorption  spectra  of  the  vapours  of  zinc, 
cadmium,  lead,  tin,  bismuth,  and  antimony. 
J.  G.  Erayne  and  A.  W.  Smith  (Phil.  Mag.,  1926, 
[vii],  1,  732 — 737). — An  examination  of  the  applic¬ 
ability  of  the  absorption  cell  described  by  Zumstein 
(A.,  1925,  il,  453)  to  metals  of  low  b.  p.  In  accordance 
with  theory,  cadmium  vapour  shows  strong  absorption 
of  both  the  IN —  2 P  and  the  IS — 2 p2  lines.  In  zinc 
vapour,  the  IN — 2 p2  line  was  strongly  absorbed, 
whilst  the  IN — 2 P  lino  was  not  detected.  The 
results  for  lead  vapour  are  in  accordance  with  those 
of  Grotrian  (A,,  1923,  ii,  710),  whilst  bismuth  vapour 
gives  the  line  absorption  found  by  Foote,  Rognley, 
and  Mohler.  Tin  vapour  gave  results  in  agreement 
with  those  of  McLennan  and  others  (A.,  1925,  ii,  454). 
The  lino  absorption  found  by  Narayan  and  Rao 
(ibid.,  927)  for  antimony  vapour  was  not  detected. 

A.  E.  Mitchell. 

Arc  spectra  of  iodine,  bromine,  and  chlorine 
in  the  Schumann  region.  L.  A.  Turner  (Physical 
Rev.,  1926,  [ii],  27,  397 — 406). — For  iodine,  66  lines 


between  2062-1  and  1234-2;  for  bromine,  47  lines 
between  1633-6  and  1232-5;  and  for  chlorine,  7  lines 
between  1396-5  and  1335-8  A.  are  tabulated.  The 
doublet  differences  of  7600,  36S5,  and  881  wave- 
number  units,  respectively,  are  considered  to  be  the 
separations  of  the  two  levels  of  normal  doublet  p 
states  of  the  atoms.  Hence,  the  resonance  lines  are 
17S2-9,  1540-8,  and  1379-6  A.,  and  the  radiating 
potentials  6-92,  8-01,  and  8-95  volts  for  iodine, 
bromine,  and  chlorine,  respectively.  The  heat  of 
dissociation  of  the  iodine  molecule  is  computed  to  be 
35-3  Cal. /g. -mol,  A.  A.  Eldridge. 

Low-voltage  arc  in  caesium  vapour.  F.  H. 
Newman  (Phil.  Mag.,  1926,  [vii],  1,  705—711).— 
An  extension  to  ctesium  vapour  of  previous  work 
(A.,  1925,  ii,  450,  1014)  on  the  low- voltage  arc  spectra 
of  sodium  and  potassium  vapours.  At  1-6  volts 
accelerating  potential,  the  doublet  8493,  8521  A.  of 
the  scries  lc — Itt  appears.  This  is  followed  at  2-7 
volts  by  the  la — 2-k  doublet  at  4593  A.,  whilst  at 
3-2  volts  the  1-j — 3a  doublet  at  7944  A.  and  the 
la — 3 line  at  3889  A.  appear.  At  3-9  volts,  the 
ionisation  potential,  the  complete  arc  spectrum 
appears.  The  voltages  at  which  these  lines  appear 
are  in  fair  agreement  with  those  calculated.  Other 
lines  corresponding  with  the  2ic  orbit  which,  according 
to  the  Bohr  selection  principle,  should  be  excited  by 
interorbital  transfer  below  2-69  volts,  were  not 
obtained.  The  results  indicate  that,  in  common  with 
sodium  and  potassium  vapours,  c cesium  vapour  gives 
a  line-by-line  spectrum  corresponding  with  orbital 
ohanges  involving  less  energy  than  the  ionisation 
potential.  A.  E.  Mitchell. 

Magnitudes  of  the  terms  of  spectral  series. 
A.  Uns5ld  (Z.  Physik,  1926,  36,  92— 100).— The 
radiating  electron  and  the  rest  of  the  atom  are 
regarded  as  constituting  a  di-pole,  and  the  polaris¬ 
ation  is  calculated  on  the  assumption  that  the  atomic 
trunk  containing  p  loosely-bound  electrons  interacts 
with  an  outer  electron  as  a  group  of  p  isotropic 
harmonic  oscillators  of  frequency  equal  to  that  of  the 
resonance  radiation.  The  calculation  is  applied  to 
the  spectra  of  the  elements  in  the  first  three  groups 
of  the  periodic  system.  E.  B.  Ludlam. 

Intensity  problem  of  spectral  lines.  H.  Honl 
(Ann.  Physik,  1926,  [iv],  79, 273 — 323). — A  theoretical 
paper  in  which  quantum  aspects  of  the  intensity 
relationships  exhibited  of  Zeeman  components,  multi- 
plets,  and  band  lines  are  co-ordinated  in  as  compre¬ 
hensive  a  manner  as  is  yet  possible.  Not  only  are 
the  intensities  of  single  lines  connected  by  rational 
numbers,  but  also  the  functions  depending  on  the 
determinative  quantum  numbers  are  themselves 
rational.  The  range  of  the  validity  of  intensity 
formula;  is  discussed  in  detail,  and  the  extension  of  the 
formuloe  to  term  systems  (cf.  Kronig,  A.,  1925,  ii,  458) 
in  the  neon  spectrum  is  shown  to  bo  possible.  The 
relations  between  the  summation  rules,  polarisation 
rule,  and  correspondence  principle  and  an  experi¬ 
mental  suggestion  concerning  resonance  radiation 
in  a  magnetic  field  are  discussed.  A  symmetrical 
representation  of  intensities  of  Zeeman  components 
is  given  with  respect  to  the  quantum  numbers  of 
initial  and  end  states.  R.  A.  Morton. 
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Nature  of  soft  X-rays.  A.  Dauvillier  (Compt. 
rend.,  1926,  182,  927 — 929). — Further  experiments 
on  soft  X-rays  have  been  conducted  using  anodes 
of  molybdenum  and  tantalum.  The  discontinuity 
observed  in  earlier  experiments  (this  vol.,  330,  552), 
■where  a  tungsten  anode  was  used,  was  attributed  to 
the  X  band  of  carbon  in  the  celluloid  window,  but  it 
now  appears  also  to  bo  partly  due  to  the  tungsten 
itself.  It  is  also  established  that  the  lighter  solid 
elements  emit  characteristic  rays  when  bombarded 
by  electrons,  and  that  the  soft  X-rays  so  far  studied 
are  composed  chiefly  of  the  L  and  X  carbon  rays  and 
N  and  0  rays  of  the  celluloid.  C.  J.  Still. 

Problem  of  X-ray  line  intensities.  F.  H. 
Loring  (Nature,  1926,  117,  622 — 623). — Lines  of 
wave-length  1-040  and  1-038  A.  appear  when  the 
substance  on  the  copper  anticathode  is  one  that 
might  contain  an  element  of  atomic  number  87.  On 
plates,  lines  of  wave-length  1-038  and  0-930  A. 
have  been  obtained  under  defined  conditions.  The 
bromine  Xa  line  has  wave-length  1-0377,  and  it  is 
suggested  that  when  a  weak  radiation  closely  corre¬ 
sponding  therewith  falls  on  a  plate,  the  bromine  alone 
or  in  conjunction  with  the  emulsion  may  be  stimulated 
into  greater  photographic  sensitivity.  The  rubidium 
Xcc,  line  has  a  wave-length  of  0-928  A. 

A.  A.  Eldridge. 

Effect  of  temperature  on  X-ray  absorption. 
H.  S.  Read  (Physical  Rev.,  1926,  [ii],  27,  373 — 380). — 
With  aluminium,  copper,  iron,  nickel,  silver,  and 
lead,  the  average  atomic  absorption  coefficients  for 
the  total  X-radiation  from  a  tungsten  target  increased 
practically  linearly  by  about  0-2%  per  100°.  Measure¬ 
ments  were  made  between  20°  and  temperatures  near 
the  m.  p.  of  the  absorber.  A.  A.  Eldridge. 

Quantitative  experimental  control  of  reson¬ 
ance  absorption  of  X-rays.  V.  Posejpal  (Compt. 
rend.,  1926, 182,  767 — 769). — To  obtain  such  control, 
the  absorbing  sheet  of  tungsten  in  the  apparatus 
previously  described  (this  vol.,  216)  must  be  traversed 
at  all  points  by  homogeneous  pencils  of  rays.  By 
using  sheets  of  copper  along  with  tho  tungsten  sheet, 
and  measuring  the  densities  by  a  photomicrometer, 
the  thickness  of  copper  equivalent  in  absorptivo 
power  to  the  tungsten  has  been  determined.  Using 
the  value  for  the  absorption  coefficient  of  copper 
calculated  from  the  formula  of  Bragg  and  Peirce,  the 
absorption  coefficients  (r/p)  of  the  rays  Xai  and  X„,  of 
tungsten  are  found  to  be  3-92°  and  3-71°,  respectively. 
The  values  of  the  ratio  r/p:r0/p  corresponding  with 
the  values  of  r0/p  given  by  the  above  formula  are 
1-40  and  1-25,  as  compared  with  1-50  and  1-25 
required  by  the  author’s  theory.  R.  Cuthill. 

Production  of  fluorescence  in  the  region  of 
X-rays.  P.  Auger  (Compt.  rend.,  1926,  182,  773 — 
775 ;  cf .  A.,  1925,  ii,  175). — The  results  of  the  absorp¬ 
tion  of  high-frequency  radiation  have  been  analysed 
by  C.  T.  R.  Wilson’s  condensation  method.  Under 
the  influence  of  X-rays  of  20  kilovolts,  krypton  emits 
from  the  X  level  an  electron  at  6  kilovolts  and  a 
tertiary  ray  at  11  kilovolts,  whilst  a  secondary 
|3-ray  from  the  ionisation  of  tho  L  level  emerges  at 
18  kilovolts.  The  ratio  R  of  the  number  of  charac¬ 


teristic  quanta  emitted  as  fluorescence  to  the  number 
of  incident  quanta  absorbed  is  0-51,  and  the  ratio  J  of 
the  number  of  incident  quanta  absorbed  at  the  X  and 
L  levels  is  7-58.  With  argon  the  photo-electric  effects 
at  the  two  levels  cannot  be  separately  distinguished, 
but  extrapolation  of  Allen’s  curve  connecting  J  and 
the  atomic  number  (Physical  Rev.,  1924,  [ii],  24,  1) 
gives  <7=8-3,  from  which  X=0-072.  Qualitative 
experiments  with  neon  and  xenon  indicate  that  R 
increases  with  increasing  atomic  number. 

R.  Cuthill. 

Correspondence  principle  in  the  Compton 
effect.  G.  Breit  (Physical  Rev.,  1926,  [ii],  27, 
362 — 372). — It  is  shown  that  tho  Compton  shift  is  a 
properly  taken  mean  of  the  classical  Doppler  shift. 
Similarly,  the  amount  of  light  scattered  in  various 
directions  may  be  determined  if  it  is  assumed  that 
the  intensity  in  the  quantum  theory  equals  a  proper 
average  of  the  intensities  scattered  according  to  the 
classical  theory.  The  author  assumes  that  the  corre¬ 
sponding  classical  electron  has  the  same  direction 
of  motion  as  the  scattered  quantum. 

A.  A.  Eldridge. 

Properties  of  Compton  radiation.  H.  Kall¬ 
mann  and  H.  Mark  (Z.  Physik,  1926, 36, 120 — 142). — 
When  monochromatic  X-radiation  acts  on  a  free 
electron  at  rest,  the  electron  acquires  momentum 
from  the  radiation  winch  is  then  scattered,  but  with 
its  frequency  reduced  ;  ordinary  scattered  radiation 
is  due  to  the  bound  electrons  of  the  atom  which  do 
not  acquire  appreciable  kinetic  energy  and  do  not 
reduce  the  frequency  of  the  scattered  radiation 
appreciably.  The  polarisation  of  the  Compton 
radiation  depends  on  that  of  the  unscattered  ray, 
just  as  docs  the  ordinary  scattered  radiation;  Comp¬ 
ton  radiation  shows  no  interference  maxima,  hence 
the  radiation  is  non-coherent,  the  electrons  which 
give  rise  to  the  Compton  effect  not  being  subject  to 
forces  which  hold  the  crystal  together ;  the  intensity 
of  the  Compton  radiation  from  the  X a  line  of  zinc 
scattered  by  lithium  decreases  as  the  angle  of  scatter¬ 
ing  increases  up  to  90°,  but  thereafter  increases  again ; 
for  shorter  wave-lengths  this  increase  above  90°  does 
not  occur.  E.  B.  Ludlam. 

Compton  effect  from  y-rays.  G.  Hoffmann 
(Z.  Physik,  1926,  36,  251 — 258).- — Tho  y-rays  from 
a  strong  source  of  radium  were  allowed  to  fall  on  a 
cylinder  of  carbon  and  the  secondary  radiation  was 
passed  into  an  ionisation  chamber  through  various 
thicknesses  of  lead.  The  change  produced  in  the 
wave-length  was  calculated  from  the  change  in 
absorption  ;  the  angle  of  scattering  was  altered  by 
rotating  the  radium  round  the  carbon  rod.  Both 
change  in  wave-length  and  intensity  relation  to  anglo 
of  scattering  were  in  satisfactory  agreement  with  tho 
theory  of  the  Compton  effect.  E.  B.  Ludlam. 

Duration  of  emission  of  monochromatic  radi¬ 
ations  and  the  mean  life  of  the  stationary  states. 
A.  Pontremoli  (Atti  R.  Accad.  Lincei,  1926,  [vi], 
3,  149 — 154). — Mathematical.  A  procedure  is  indic¬ 
ated  which  appears  to  allow-  of  the  calculation  of  the 
duration  of  emission  of  monochromatic  radiation  by 
an  atom  passing  between  two  stationary  states,  at 
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any  rate  in  the  simplest  case  of  passage  between  two 
circular  orbits.  T.  H.  Pope. 

Life-periods  of  the  metastable  s3  and  s6  states 
of  neon.  H.  B.  Dorgelo  (Proc.  K.  AJkad.  Wetensch. 
Amsterdam,  1926,  29,  7 — 14). — See  this  vol.,  101. 

Critical  potentials  and  the  heat  of  dissociation 
of  hydrogen  as  determined  from  its  ultra-violet 
band  spectrum.  E.  E.  Wither  (Proc.  Nat.  Acad. 
Sci.,  1926,  12,  238 — 244). — Lyman  has  found  that 
the  admixture  of  small  amounts  of  hydrogen  with 
argon  may  under  certain  conditions  cause  the 
appearance  of  eleven  groups  of  lines  between  1063  and 
1670.  The  exclusion  of  the  rest  of  the  secondary 
spectrum  of  hydrogen  in  the  extreme  ultra-violet 
is  due  to  the  fact  that  the  presence  of  argon  limits  the 
velocity  of  the  free  electrons  to  11-6  volts  (resonance 
potential).  Electrons  of  greater  velocity  suffer 
inelastic  impact  with  argon  atoms.  Hydrogen  mole¬ 
cules  are  excited  by  collisions  of  the  second  kind  with 
excited  argon  atoms.  The  Lyman  bands  of  hydrogen 
constitute  a  one-dimensional  series  with  a  common 
vibrational  state  in  the  upper  level. 

The  heat  of  dissociation  of  the  hydrogen  molecule 
is  computed  as  100,100  cal.  (4-34  volts).  The  Glit- 
sclier  diagram  has  been  used  to  calculate  the  higher, 
resonance  potentials  and  the  ionisation  potential 
of  the  hydrogen  molecule.  The  values  11-61,  13-665, 

14- 31,  14-64,  14-81,  and  Fi0Q.  15-19  are  obtained  and 

are  confirmed  by  an  independent  calculation,  employ¬ 
ing  a  Rydberg  formula.  The  use  of  a  Rite  formula 
would  increase  the  ionisation  potential,  but  the 
spectroscopic  value  would  still  be  lower  than  that 
obtained  from  electronic  impacts.  The  discrepancy 
is  duo  to  the  fact  that  the  electron  impacts  must 
produce  a  certain  minimum  vibrational  energy  in  the 
act  of  exciting  a  given  electronic  transition.  Hence 
the  observed  critical  potentials  will  be  higher  than  the 
spectroscopic  data  indicate.  R.  A.  Morton. 

Resonance  potentials  of  helium  and  double 
impacts  by  electrons  in  helium.  G.  Glockler 
(Physical  Rev.,  1926,  [ii],  27,  423 — 131). — Franck’s 
method  (0-13 — 13-00  mm.)  gave  19-S7+0-06  volts 
for  the  first,  and  20-62+0-06  volts  for  the  second 
critical  potential  in  helium.  Lenard’s  method  (0-96 — 
2-85  mm.)  gave  19-83+0-02  and  20-57+0-06  volts, 
respectively.  The  values  agree  with  the  transitions 
liS — >  2,s  and  IS — >28.  Critical  potentials  due  to 
double  impact  were  observed  at  39-62,  40-67,  and 
40-96+0-04  volts,  corresponding  with  IS  — >  2s  and 

15 —  k2s;  IS — >2s  and  IS — >28;  IS — >2$  and 
IS — >2P.  The  observed  difference  between  the  first 
critical  potential  (19-85  volts)  and  the  most  prominent 
double  impact  point  (40-96  volts)  corresponds  with  the 
transition  IS — >2P.  A.  A.  Eldredge. 

Critical  potentials  of  K  levels  of  light  atoms. 
M.  Holweck  (Cornpt.  rend.-,  1926, 182,  779—781). — 
Application  of  the  method  previously  described  (this 
vol.,  104)  to  oxygen,  nitrogen,  nitrous  oxide,  and 
boron  trihydride  shows  that  the  observed  discon¬ 
tinuities  have  a  fine  structure,  one  or  more  absorption 
lines  preceding  the  band,  and  that  this  structure 
depends  on  the  state  of  combination  of  the  particular 


element.  For  nitrogen,  an  absorption  line  (397, 
400,  403  volts)  precedes  the  band  at  403  volts,  whilst 
nitrous  oxide  has  a  single  band  at‘397  volts.  Oxygen 
gives  two  lines  (528,  531,  533;  533,  534,  535  volts), 
then  a  band  at  535  volts.  Boron  trihydride  shows 
no  anomaly  between  150  and  210  volts,  but  the 
transparency  of  fused  boric  oxide  is  anomalous  at  192 
volts.  If  the  potential  of  the  K  level  be  taken  as 
represented  by  the  first  discontinuity,  the  values 
obtained  lie  accurately  on  a  Moseley  diagram.  The 
author  considers  that  Dauvillier’s  demonstration  of 
the  pressure  variations  caused  by  discharges  in  gases 
(this  vol.,  330)  is  based  on  insufficient  and  inaccurate 
experimental  data.  R.  Cuthill. 

Critical  voltages  of  radon.  E.  Strtjwe  (Z. 
Physik,  1926,  36,  410 — 413). — A  linear  relationship 
exists  between  the  critical  voltages  for  argon,  krypton, 
and  xenon  which  by  extrapolation  leads  to  the  following 
values  for  radon  :  first  excitation  voltages,  6-7  and 
5-5 ;  second  excitation  voltages,  8-4  and  7-2 ;  ionisation 
potentials,  9-5  and  8-0  volts.  E.  B.  Lttdlam. 

Concurrent  variations  in  the  thermionic  and 
photo-electric  emission  from  platinum  and 
tungsten  with  the  state  of  the  surfaces  of  these 
metals.  T.  H.  Harrison  (Proc.  Physical  Soc., 
1926,  38,  214 — 233). — The  thermionic  and  photo¬ 
electric  work  functions  were  measured  for  the  same 
specimens  of  tungsten  and  platinum.  The  results 
obtained  depended  on  the  previous  heat  treatment 
of  the  material,  and  the  irregularities  observed  are 
attributed  to  the  state  of  the  surfaces. 

C.  J.  Smithells. 

Photographic  effect  of  slow  electrons.  G.  E. 
Brett  (Proc.  Leeds  Phil.  Soc.,  1925,  1,  (1),  1 — 5). — 
The  methods  for  sensitising  films  for  use  in  the  ultra¬ 
violet  region  of  the  spectrum  arc  discussed.  Kodak 
“  duplitised  ”  X-ray  films  were  found  very  satis¬ 
factory,  dense  markings  being  obtained  from  100-volt 
electrons  after  the  film  had  been  suitably  treated. 
At  the  lowest  voltage  tried,  65  volts,  the  sensitivity 
of  the  treated  film  was  still  maintained. 

J.  S.  Carter. 

Secondary  electrons  from  iron.  H.  E.  Farns¬ 
worth  (Physical  Rev.,  1926,  [ii],  27,  413 — 422). — 
Curves  showing  the  ratio  of  secondary  to  primary 
electron  current  as  a  function  of  the  accelerating 
potential  have  sharp  maxima  at  1-2  and  7-0  volts, 
and  minima  at  3-7  and  12-0  volts,  together  with  a  less 
marked  maximum  and  minimum  at  10  and  9  volts, 
respectively.  Only  in  the  cases  of  iron  and  copper  have 
sharp  maxima  and  minima  been  observed.  A  layer 
of  iron,  deposited  by  evaporation,  is  crystalline, 
whilst  a  similar  layer  of  copper  is  amorphous. 

A.  A.  Eldridge. 

Theory  of  current  transference  at  the  cathode 
of  an  arc.  J.  Slepian  (Physical  Rev.,  1926,  [ii], 
27,  407 — 412). — If  the  adjacent  gas,  but  not  neces¬ 
sarily  the  cathode  itself,  is  at  a  sufficiently  high 
temperature  (for  calcium,  4000°;  for  copper, 
6000°  Abs.),  thermal  ionisation  may  account  for  the 
carriage  of  the  current  to  the  cathode,  thermionic 
emission  not  being  essential.  A.  A.  Eldridge. 
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Mobility  of  ions  in  gases.  M.  Laporte  (Compt. 
rend.,  1926,  182,  781 — 784). — The  results  of  experi¬ 
ments  with  the  apparatus  previously  described  (this 
vol.,  449)  show  that  the  ions  of  a  particular  gas  do  not 
all  possess  the  same  mobility.  It.  Cuthill. 

lonometric  measurement  of  X-rays  incident 
on  unit  surface  and  of  X-rays  absorbed  by  unit 
volume.  M.  de  Laroquette  (Compt.  rend.,  1926, 
182,  771 — 773). — To  obtain  precise  results  with  the 
Salomon  ionometer,  the  incidence  of  radiation  on  the 
walls  and  support  of  the  ionisation  chamber  must  be 
prevented  by  surrounding  the  instrument  with  a  lead 
box  having  an  aperture  1  cm.2  opposite  the  chamber. 
The  difference  between  the  readings  at  two  points 
1  cm.  apart  in  a  given  medium  represents  the 
radiation  absorbed  per  c.c.  R.  Cuthill. 

Statistical  mechanics  of  assemblies  of  ionised 
atoms  and  electrons.  It.  H.  Fowler  (Phil.  Mag., 
1926,  [vii],  1,  845 — 875). — Mathematical.  Previous 
work  on  the  statistical  mechanics  of  assemblies  of 
isolated  systems  has  been  extended  to  the  expression 
of  atomic  dissociation  in  terms  of  atomic  ions  and 
free  electrons.  The  energies  of  the  various  atoms  in 
the  various  stationary  states  and  in  their  various 
states  of  ionisation,  together  with  the  weights  to  be 
included  in  these  calculations,  are  specified.  Special 
treatment  is  made  of  the  partition  functions  for  the 
Stationary  states  of  excited  atoms  and  a  variation 
of  the  theory  of  Urey  (A.,  1924,  ii,  434)  is  given.  The 
general  results  are  discussed  in  connexion  with  the 
views  of  Planck  and  others.  A.  E.  Mitchell. 

Isotopic  composition  and  atomic  weight  of 
chlorine  from  meteorites  and  from  minerals  of 
non-marine  origin.  W.  D.  Harkins  and  S.  B. 
Stone  (J.  Amer.  Chem.  Soc.,  1926,  48,  938 — 949). — 
A  detailed  account  of  previously  published  work 
(A.,  1925,  ii,  1108).  The  mean  atomic  weight  of 
meteoric  chlorine  was  found  to  he  35-458  and  that 
of  terrestrial  chlorine  35-457.  Terrestrial  chlorine  of 
non-marine  origin  has  the  same  atomic  weight  as  that 
obtained  from  the  sea.  The  results  support  Harkins’ 
theory  that  the  relative  abundance  of  isotopes  is 
most  largely  conditioned  by  their  relative  stability. 

S.  K.  Tweedy. 

Efficiency  of  p-ray  recoil  of  radium-C  from 
radium-JB.  A.  W.  Barton  (Phil.  Mag.,  1926,  [vii],  1, 
835 — 845). — When  a  specially  prepared  clean  surface 
of  radium-1?  is  used,  the  efficiency  of  P-ray  recoil  of 
xadium-C  from  radium-2?  is  found  to  he  not  more 
than  6%.  When  surfaces  not  absolutely  free  from 
contamination  were  employed,  the  maximum  effici¬ 
ency  obtained  was  2%.  The  low  efficiencies  obtained 
are  explainable  if  it  be  assumed  that  the  velocities 
of  the  electrons  causing  the  recoil  may  be  such 
that  more  than  half  of  the  recoil  atoms  have  not 
sufficient  energy  to  escape  from  the  surface.  It  is 
suggested  that  the  high  values  of  the  efficiency 
obtained  by  Muszkat  {ibid.,  1920,  [vi],  39,  690) 
were  due  to  the  contamination  of  the  radium-i? 
employed.  A.  E.  Mitchell. 

Period  of  decay  of  radium-B  and  radium-C. 
P.  Bracelin  (Proc.  Camb.  Phil.  Soc.,  1926,  23,  150 — 
154). — By  means  of  an  accurate  galvanometer 


method,  measurements  have  been  made  of  the 
saturation  current  produced,  between  two  parallel 
plates,  by  a  pure  sample  of  radium-C,  at  pressures 
from  20  to  40  cm.  of  mercury.  These  indicate  values 
for  the  radioactive  constant  X  of  (3-514^0-007)  x  10'2 
min."1,  and  of  the  period  of  half -decay,  P— 19-72 dr 
0-04  min.  The  latter  is  approximately  1%  greater 
than  the  commonly  accepted  value  of  19-5  min.  The 
value  of  X  for  radium-B,  deduced  from  the  decay 
curve  of  a  source  of  radium  active  deposit,  prepared 
without  the  application  of  an  electric  field,  appears 
to  be  between  2-587  XlO"2  min."1  and  2-596  x  10"2 
min."1,  corresponding  with  half-value  periods  for 
radium-2?  of  26-7  and  26-8  min.,  both  of  which  values 
have  been  previously  obtained.  A  table  is  given 
showing  the  percentages  of  radium-C  calculated  to 
be  present  in  the  active  deposit  after  different  periods 
of  time;  these  are  compared  with  those  deduced  by 
Lawson  and  Hess  (Sitzungsber.  Akad.  Wiss.  Wien, 
1918,  Ila,  127,  626).  M.  S.  Burr. 

Method  for  measuring  ionising  radiations 
[such  as  a-particles].  H.  Greinacher  (Z.  Physik, 
1926,  36,  364 — 373). — The  receiving  electrode  in  the 
ionisation  chamber  is  connected  to  the  grid  of  a  valve 
and  the  change  in  potential  on  the  electrode  is 
amplified.  Further  amplification  is  obtained  by 
means  of  low-frequency  transformers,  so  that  a 
loud-speaker  can  be  used,  or  a  galvanometer  may  be 
substituted.  Various  forms  of  ionisation  chamber 
have  been  tried,  as  well  as  varying  the  length  of  path 
of  the  a-particles,  and  the  effect  in  air  has  been 
compared  with  that  in  coal  gas.  The  effect  of 
natural  disturbances  can  be  greatly  reduced,  although 
not  entirely  eliminated.  As  the  effect  of  an  a-particle 
is  several  hundred  times  greater  than  that  of  a  13- 
particle,  it  is  possible  to  use  the  apparatus  for 
analysing  the  radiation  from  radioactive  sources  and 
the  method  can  be  extended  to  give  photographic 
registration.  E.  B.  Ludlam. 

Collisional  (3-radiation  (S-rays).  P.  Auger  (J. 
Phys.  Radium,  1926,  [vi],  7,  65 — 68). — Electrons  set 
free  by  ionisation  of  molecules  bombarded  by 
a-particles  can  acquire  sufficient  energy  to  effect 
ionisation  in  their  turn.  Photographs  of  a-particle 
trajectories  in  a  hydrogen-water  vapour  condensation 
chamber  were  obtained  which  showed  numerous 
short  branches  from  the  main  track,  attaining  lengths 
of  1  mm.  and  2-9  mm.,  respectively,  when  polonium 
and  thorium-C'  were  used  as  sources  of  a-particles. 
The  inclination  of  the  track  of  the  (3-particle  to  the 
main  track  decreases  as  the  velocity  of  the  electrons 
is  increased.  The  maximum  range  of  the  [3-particles 
varies  directly  as  the  velocity  of  the  a-particle  which 
collides  with  the  liberated  electron.  For  unit  length 
of  a-particle  trajectory  the  number  of  short  |3-particles 
emitted  at  wide  angles  from  the  main  track  is  greater 
than  the  number  of  long-ranged  (3-particles  emitted 
at  small  inclinations.  The  name  collisional  (3-radia- 
tion  fits  the  phenomenon  better  than  S-radiation. 
A  method  of  evaluating  the  Avogadro  number 
suggests  itself  from  the  results.  R.  A.  Morton. 

Determination  of  the  absorption  coefficient 
of  the  very  penetrating  radiation.  W.  Kol- 
horster  (Z.  Physik,  1926,  36,  147 — 149).— The 
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author  compares  his  own  results  for  the  absorption 
coefficient  of  the  highly-penetrating  radiation  in  air 
and  in  water  with  those  of  Millikan  and  Missowsky 
and  Tuwim.  The  mean  value  of  the  absorption 
coefficient  of  the  radiation  in  water  is  calculated  to 
be  2-2  xlO'3  per  cm.,  corresponding  with  a  wave¬ 
length  of  2X.  (2xl0"n  cm.)  and  a  potential  of 
C  x  10'®  volts.  E.  B.  Ludlam. 

Potassium  and  the  heat  of  the  earth.  A. 
Holmes  and  R.  W.  Lawson  (Nature,  192G,  117, 
620 — 021). — The  average  velocity  of  the  (3 -rays 
emitted  by  potassium  is  computed  to  be  0-85  c,  in 
agreement  with  Hahn’s  value,  0-90  c ;  the  velocity 
of  (3-rays  from  rubidium  is  taken  as  0-60  c,  the  corre¬ 
sponding  kinetic  energies  being  7-30  X 10"7  and 
2-04  X 10"7  erg,  respectively.  Corrected  values  for 
the  half-periods  aro  15  X  10u  and  1011  years,  respect¬ 
ively.  Rubidium  is  negligible  geologically,  but  the 
heat  generated  by  potassium  in  cal.  per  g.  of  average 
rock  per  year  is  3-22  x  10'®,  corresponding  values  for 
uranium  and  thorium  being  4-74  X  10'6  and  3-45  X  10’®, 
respectively.  The  value  22-5  X 10®  years  emerges 
for  the  time  required  for  the  accumulation  of  270 
cal./c.c.  of  basaltic  material.  A.  A.  Eldridge. 

Balance  in  radiophysiological  equilibria 
shifted  by  I-adrenaline  towards  the  a-side  and 
by  d-adrenaline  towards  the  (3-side.  H.  Zwaarde- 
jiaker  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1926, 
29,  93 — 94). — Potassium,  which  has  a  p-ray  activity, 
is  the  origin  of  the  microradioactivity  of  animal 
tissues  necessary  for  certain  functions,  but  it  may  be 
replaced  by  other  radioactive  elements  in  radio¬ 
equivalent  quantities.  The  a-  and  p-activities  of 
these,  however,  are  antagonistic  in  a  biological 
system,  and  a  radiophysiological  equilibrium  may 
thus  be  established  equivalent  to  the  complete 
absence  of  radioactive  elements  if  both  types  are 
present.  This  equilibrium  may  be  disturbed  by 
modifying  the  sensitivity  of  the  organ  to  one  or  other 
of  the  two  radiations.  Thus  natural  i-adrenaline 
sensitises  to  the  a-radiation,  equilibrium  again  being 
restored  by  the  addition  of  an  excess  of  a  (3-ray 
compound.  Experiments  have  been  made  with 
synthetic  <f-adrenaline,  and  this  has  been  found  to 
increase  sensitivity  towards  p-radiations  so  that  the 
addition  of  an  a-ray  element  is  necessary  to  restore 
equilibrium.  This  appears  to  be  the  first  instance 
of  a  qualitative  difference  in  the  behaviour  of  d-  and 
i-adrenaline.  M.  S.  Burr. 

Transmutation  of  elements.  A.  Suits  (Nature, 
1926, 117,  620). — There  is  no  spectroscopic  evidence 
of  the  formation  of  hydrogen  or  helium  even  when  a 
quartz  lead  lamp  is  run  at  60  amp.,  although  the  lamp 
shows  different  properties  in  burning  and  sparking. 

A.  A.  Eldridge. 

Mathematical-statistical  investigation  of  the 
sub-electron.  II.  H.  Daecke  (Z.  Physik,  1926, 
36,  143—146;  cf.  A.,  1925,  ii,  258,  349).— The 
experimental  values  for  the  unit  charge,  4-77  X 10'10 
e.s.u.,  vary  among  themselves  by  as  much  as  10%. 
Five  sets  of  observations  were  analysed  by  means 
of  the  correlation  coefficient.  There  is  apparently 


some  dependence  of  the  value  on  the  radius  of  the 
charged  particle.  E.  B.  Ludlam. 

Spinning  electrons  and  the  structure  of 
spectra.  J.  C.  Slater  (Nature,  1926,  117,  587). — 
A  conception  of  electronic  structure  based  on  the 
idea  of  light  quanta  appears  capable  of  giving  a 
consistent  explanation  of  the  energy  of  the  electron 
(cf.  Goudsmit  and  Uhlenbeck,  Naturwiss.,  1925, 
Nov.  20).  It  is  suggested  that  the  electron’s  field 
itself  is  virtual,  and  that  its  energy  consists  of  a 
quantum,  which  is  permanently  attached  to  it, 
revolving  about  it.  Consistency  with  the  radiation 
theory  is  attained  by  determining  the  path  of  the 
electronic  quantum  in  the  same  way  as  the  path  of  a 
quantum  in  a  radiation  field.  A.  A.  Eldridge. 

Spinning  electrons.  A.  S.  Eddington  (Nature, 
1926, 117,  652). — Since  the  idea  of  a  spinning  electron 
does  not  involve  any  transport  of  mass  or  energy 
with  speed  faster  than  that  of  light,  it  is  not  invalid¬ 
ated  by  the  relativity  theory.  The  spinning  electron 
represents  a  state  of  the  world-distribution  of 
chargc-and-currcnt  vector — which,  whilst  differing 
from  that  of  an  electron  at  rest,  is  equally  static  and 
unchanging.  It  has  already  been  suggested  that  the 
electron  contains  a  space-like,  instead  of  a  time-like, 
charge-and-current  vector,  J'\  A.  A.  Eldridge. 

[Spinning  electrons.]  0.  W.  Richardson 
(Nature,  1926,  117,  652). — A  consideration  of 
Kronig’s  objections  (this  vol.,  448)  to  the  view  that 
the  electrons  in  the  atom  possess  an  inherent  magnetic 
moment.  It  is  suggested  that  the  electron  loses  its 
angular  momentum  in  the  process  of  nucleus  form¬ 
ation,  either  by  transferring  it  to  the  nucleus  as  a 
whole,  or  by  radiating  it  away.  The  magnitude  of 
the  mechanical  gyroinagnctic  anomaly  requires  the 
existence  of  a  quantised  spin  of  the  nucleus.  Further, 
the  statement  as  to  the  foundation  of  the  Bohr 
magneton  resting  on  the  orbital  motions  of  electrons 
which  can  be  treated  solely  as  point  charges  moving 
with  velocities  small  compared  with  that  of  light  is 
too  narrow.  A.  A.  Eldridge. 

[Spinning  electrons.]  A.  F.  Lindemann 
(Nature,  1926,  117,  652 — 653). — The  idea  that 
protons  and  electrons  arc  rotating  at  speeds  given 
by  the  usual  quantum  condition  has  been  employed, 
but  not  developed,  in  attempting  to  explain  the 
stability  of  nuclei  with  their  excess  positive  charge. 
The  necessary  assumptions  cannot,  however,  be 
based  on  any  exact  calculation  without  making 
hypotheses  about  the  internal  forces. 

A.  A.  Eldridge. 

[Spinning  electrons.]  J.  Frenkel  (Nature, 
1926,  117,  653 — 654). — The  application  of  the  spin¬ 
ning  quantised  electron  to  the  problem  of  the 
multiplet  structure  of  spectral  lines  and  that  of  the 
anomalous  Zeeman  effect  (Uhlenbeck  and  Goudsmit, 
this  vol.,  215)  involves  a  paradox,  a  solution  of  which 
is  given,  fuller  publication  being  promised  elsewhere. 

A.  A.  Eldridge. 

Thermodynamics  and  statistics  of  quantum 
processes  (intensity  of  spectral  lines).  W. 
Heitler  (Z.  Physik,  1926,  36,  101 — 119). — Radiation 
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is  treated  as  a  chemical  substance  and  the  law  of  mass 
action  is  applied.  An  expression  is  obtained  for  the 
thermodynamic  probability  of  a  radiation  process  and 
applied  to  the  calculation  of  the  intensity  of  spectral 
lines  in  two  series  of  the  alkalis,  with  satisfactory 
agreement  with  experimental  data.  The  summation 
rule  for  multiplets  can  also  be  deduced. 

E.  B.  Ludlam. 

Half-integral  vibrational  quantum  numbers 
in  the  magnesium  hydride  bands.  W.  W.  Wat¬ 
son  (Nature,  1926, 117,  692 — 693). — It  is  shown  that 
the  vibrational  quantum  numbers  in  the  magnesium 
hydride  band  system  must  be  given  half-integral 
values.  A.  A.  Eldridge. 

Hydrogen  spectrum  from  the  point  of  view  of 
the  new  quantum  mechanics.  W.  Pauli,  jun. 
(Z.  Physik,  1926,  36,  336 — 363). — Mathematical. 
The  new  quantum  mechanics  of  matrices  originated 
by  Heisenberg  leads  to  the  correct  results  for  the 
terms  of  the  Balmer  series  and  avoids  the  difficulties 
encountered  by  the  Bohr  treatment  in  dealing  with 
the  effect  of  crossed  electric  and  magnetic  fields  on 
the  electron  orbits.  E.  B.  Ludlam. 

Quantisation  of  the  perfect  monatomic  gas. 
E.  Eermi  (Atti  R.  Accad.  Lincci,  1926,  [vi],  3,  145 — 
149). — To  effect  the  quantisation  of  the  molecules 
of  a  perfect  gas,  these  must  be  in  such  conditions  that 
Sommerfeld’s  law  is  applicable  to  their  motion.  In 
addition,  it  appears  necessary,  for  the  calculation 
of  systems  containing  elements  indistinguishable 
among  themselves,  to  assume  some  complement  to 
Sommerfeld’s  law.  Consideration  of  other  similar 
systems  leads  the  author  to  assume  that  in  the 
perfect  gas  there  can  be  at  most  a  molecule  the 
movement  of  which  is  characterised  by  certain 
quantum  numbers.  This  assumption  leads  to  an 
acceptable  theory  of  the  quantisation  of  the  perfect 
as,  and  in  particular  furnishes  a  reason  for  the 
iminution  of  the  specific  heat  at  low  temperatures 
and  gives  the  exact  value  for  the  entropy  constant 
of  the  perfect  gas.  T.  H.  Pore. 

Energy  gradations  in  the  ideal  model  of  a  mon¬ 
atomic  gas.  E.  Schro  dinger  (Sitzungsber.  Preuss. 
Akad.  Wiss.,  1926,  23 — 36;  cf.  A,,  1925,  ii,  951). — 
Theoretical.  By  means  of  the  following  hypothesis, 
quantum  conditions  for  the  gas  as  a  whole  instead 
of  merely  for  its  constituent  molecules  can  be  deduced. 
Since,  according  to  Planck’s  fundamental  assumption 
(A.,  1925,  ii,  495),  N  !  states  of  the  gas  coincide,  the 
distance  between  the  permissible  energy  gradations 
must  be  constant,  and,  measured  in  phase  volumes, 
be  equal  to  N !  h3N,  and  the  lowest  stage  is  assumed 
to  be  zero.  The  magnitude  of  the  molecules  and 
forces  between  them  are  not  taken  into  account. 

R.  Cuthell. 

Change  of  mass  in  the  two-body  problem. 
G.  von  Gleich  (Z.  Physik,  1926,  36,  150—160).— 
Mathematical.  The  usual  formula  for  change  of 
mass  is  not  rigorously  correct,  but  only  an  approxim¬ 
ation  ;  it  is  not  the  same  for  a  gravitational  as  for  an 
electric  field.  It  also  needs  modification  to  represent 
correctly  the  fine  structure  of  spectral  lines. 

E.  B.  Ludlam. 


Test  of  the  correspondence  principle  based  on 
the  prediction  of  the  absolute  intensities  of 
spectral  lines.  R.  C.  Tolman  and  R.  M.  Badger 
(Physical  Rev.,  1926,  [ii],  27,  3S3— 396).— A  fuller 
account  of  work  already  published  (sec  this  vol., 
451). 

Relation  between  atomic  volume  and  atomic 
number.  C.  del  Fresno  (Z.  anorg.  Chem.,  1926, 
152,  25 — 34). — With  increasing  atomic  number,  the 
number  of  principal  quantum  groups  in  the  atom  of 
an  element  increases,  and  a  corresponding  increase 
in  atomic  volume  may  be  expected.  The  force 
binding  the  electrons  also  increases  with  increasing 
atomic  number,  and  this  should  tend  to  decrease  the 
atomic  volume ;  thus  for  elements  with  equal  numbers 
of  principal  quantum  groups  (elements  in  the  same 
period),  the  atomic  volume  should  diminish  as  the 
atomic  number  increases.  It  is  deduced  that  the 
difference  in  atomic  volume  between  successive 
members  of  a  group  of  the  periodic  classification  will 
be  greater  for  higher  than  for  lower  periods  when  the 
difference  in  atomic  number  remains  constant ;  when 
the  difference  in  atomic  number  changes,  the  differ¬ 
ence  in  atomic  volume  will  change  in  the  contrary 
direction.  This  is  found  to  hold  for  all  17  groups  of 
Paneth’s  periodic  table  (Z.  angew.  Chem.,  1923, 
36,  407),  with  the  exception  of  the  alkaline-earth  and 
nitrogen  groups,  in  which  barium  and  nitrogen  have 
irregular  values.  Thus  in  the  group  lithium,  sodium, 
potassium,  rubidium,  and  caesium,  the  differences  of 
atomic  number  are  8,  8, 18,  and  18,  and  the  differences 
of  atomic  volume  are  11-1,  <22-4,  >10-9,  <14-2,  in 
accordance  with  the  rule.  Considering  only  elements 
in  the  principal  groups,  those  in  the  third  group  have 
the  lowest  atomic  volumes  in  each  period. 

A.  Geake. 

Periodic  system  and  the  alkyl  compounds  of 
the  elements.  A.  von  Grosse  (Z.  anorg.  Chem., 
1926,  152,  133 — 148). — Collation  of  published  data 
on  the  physical  properties  of  the  alkyl  compounds  of 
the  elements  shows  that  well-marked  periodic  changes 
take  place  in  passing  through  the  groups  of  the 
periodic  system.  Thus  the  equivalent  volumes  of 
the  corresponding  compounds  fall  to  minima  at 
group  IV,  then  rise  again  to  group  VII;  in  every 
group,  the  equivalent  volume  increases  with  the 
atomic  weight  and,  in-  aliphatic  compounds,  with 
the  number  of  carbon  atoms  in  the  organic  radical.  The 
b.  p.  and,  as  far  as  data  have  been  published,  the 
m.  p.  of  the  compounds  rise  in  each  group  with  an 
increase  in  the  atomic  weight ;  in  the  first  and  second 
periods,  the  b.  p.  falls  with  an  increase  in  the  atomic 
number,  whereas  in  the  other  periods  it  falls  from 
groups  I  to  IV,  then  rises  again  to  group  VII.  Com¬ 
parison  of  the  chemical  properties  and  stability  of  the 
alkyl  compounds  of  the  elements  shows  that  only 
those  elements  the  valency  electrons  of  which  are 
confined  to  one  quantum  orbit  form  typical  alkyl 
compounds.  This  is  the  case  with  all  elements 
except  those  anomalous  on  Bohr’s  view.  Typical 
alkyl  compounds  should  therefore  be  prepared 
containing  the  alkaline-earth  elements,  gold,  gallium, 
indium,  and  thallium. .  A.  R.  Powei  l. 
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Spectroscopy  of  the  extreme  ultra-violet. 
T.  Lyman  (J.  Franklin  Inst.,  1926,  201,  553—562). 
— A  review  of  recent  work. 

Ascription  of  band  spectra  to  chemical  sub¬ 
stances  based  on  experiments  with  flames. 

R.  Eisenschitz  and  A.  Reis  (Z.  Physik,  1926,  36, 
414 — 425). — Experiments  were  carried  out  with 
flames  maintained  at  an  approximate  temperature 
by  varying  the  amount  of  diluting  gas,  and  the  flames 
were  separated  into  their  two  distinct  cones  by 
means  of  a  glass  cylinder ;  excess  of  oxygen  or  of  a 
reducing  gas  could  be  employed.  The  flame  spectrum 
of  copper  consists  of  two  spectra  superposed,  one  due 
to  tho  oxide,  which  is  strongest  in  the  green  region, 
but  contains  feeble  bands  in  the  red  and  violet ;  this 
is  the  one  which  gives  the  usual  colour  to  the  flame 
containing  copper.  It  is  a  common  error  to  ascribe 
the  green  flame  to  copper  halide ;  the  halogen  is  only 
effective  in  bringing  more  copper  into  the  flame. 
Copper  chloride,  undecomposed  in  presence  of  excess 
of  chlorine,  appears  violet.  In  a  reducing  flame, 
e.g.,  hydrogen  or  carbon  monoxide  from  a  coal  fire, 
the  “  metal  ”  spectrum  is  obtained,  consisting  of 
sharp,  well-separated  bands  in  the  blue  and  violet. 
The  moment  of  inertia  of  the  radiator  is  small  and  may 
possibly  be  due  to  copper  hydride.  The  red  and  green 
bands  of  calcium  are  due  to  an  emitter  which  does 
not  contain  oxygen;  the  iron  bands  are  produced 
by  an  oxide.  At  1800°,  the  vapours  of  calcium  oxide 
and  copper  oxide  are  partly  dissociated,  the  oxygen 
pressure  being  between  10'4  and  10"1  atm. 

E.  B.  Ludlam. 

Absorption  of  light  by  tungsten  and  molyb¬ 
denum  atoms  in  the  primary  and  metastable 
states.  H.  B.  Dorgelo  (Z.  Physik,  1926,  36, 
467 — 471). — The  absorption  tube  was  an  argon  dis¬ 
charge  tube  with  tungsten  or  molybdenum  cathode 
which  was  vaporised  by  bombardment  with  ions. 
The  absorption  was  photographed  by  means  of 
a  spectrograph  and  Lummer-Gehrcke  plate. 
Molybdenum  showed  absorption  by  the  metastable 
quintuplet  S  and  D  terms  and  tungsten  by  lines 
corresponding  with  combinations  of  the  quintuplet  D 
terms  with  the  septulet  S  term.  E.  B.  Ludlam. 

Moment  of  inertia  of  carbon  monoxide.  C. 
Schaefer  and  B.  Philipps  (Z.  Physik,  1926,  36, 
399). — The  separation  between  the  single  bands  of 
the  absorption  spectrum  at  2-35  g  was  found  to  be 
30-55  [ig,  giving  a  value  of  14-8  x  10‘40  gm.  cm.2  for 
the  moment  of  inertia,  verifying  the  result  14-6  x  10'40 
obtained  by  Burmeister  from  the  band  at  4-6  g. 

E.  B.  Ludlam. 

Absorption  of  ultra-violet  rays  by  aldehydes. 

S.  A.  Schou  (Compt.  rend.,  1926,  182,  965—967).— 
The  absorption  spectra  of  formaldehyde,  acetaldehyde, 
propaldehyde,  and  chloral  in  aqueous  solutions,  and 
of  the  first  three  in  hexane  solutions  have  been  studied. 
Absorption  is  strongest  in  hexane  solutions,  owing 
to  the  production  of  hydrates  in  water,  the  amounts 
formed,  as  estimated  from  the  difference  in  absorption, 
being  26%  and  50%  for  acetaldehyde  and  prop- 
aldehyde,  respectively.  These  aldehydes  show  an 
absorption  band  at  2800  A.,  but  extreme  ultra¬ 


violet  absorption  is  in  all  cases  very  feeble  if  tho 
materials  are  highly  purified.  From  this  absorption, 
the  amount  of  enolic  form  in  a  fresh,  neutral  aqueous 
solution  is  estimated  at  less  than  1/15,000,  but  is 
greatly  increased  by  the  presence  of  a  trace  of  alkali. 

J.  Grant. 

Absorption  of  light  by  simple  carboxylic 
acids  in  the  ultra-violet.  H.  Ley  and  H.  Hunecke 
(Ber.,  1926,  59,  [JB],  510 — 524). — In  connexion  with 
earlier  experiments  on  the  optical  behaviour  of 
amino-acids  (A.,  1924,  i,  1341),  tho  relationships  of 
the  absorption  curves  of  simple  carboxylic  acids, 
their  esters,  and  salts  have  been  examined,  together 
with  the  effect  of  physical  conditions  (nature  of 
solvent,  temperature,  etc.)  on  the  absorption.  With 
methyl  acetate,  absorption  is  least  in  water  and 
greatest  in  hexane,  whereas  alcohol  occupies  an 
intermediate  position.  With  ethyl  acetate,  similar 
observations  are  recorded,  whilst  with  ethyl  mono-, 
di-,  and  tri-chloroacetate  the  influence  of  solvent 
becomes  progressively  less  marked.  Ethyl  glycollate 
is  most  transparent  in  water,  least  in  alcohol,  so  that 
the  optical  effect  of  the  solvent  is  strikingly  influenced 
by  the  constitution  of  the  ester.  The  cause  of  the 
action  of  the  solvent  is  probably  the  formation  of 
solvates  by  the  union  of  water,  alcohol,  etc.  which 
possess  strong  residual  affinities  with  the  strongly 
unsaturated  carbonyl  groups.  In  hexane,  which  is 
practically  saturated,  the  ester  exists  in  almost  the 
same  manner  as  in  the  vaporous  state.  When  solvents 
are  arranged  according  to  their  influence  on  the 
absorption  of  acids  (acetic,  chloro-,  and  trichloro¬ 
acetic,  and  glycollic)  the  sequence  is  not  the  same  as 
that  observed  with  the  esters.  Direct  comparison 
of  the  results  is  rendered  difficult,  since,  in  consequence 
of  presence  or  absence  of  association,  the  carboxylic 
acids  are  not  present  in  the  different  media  in  a 
comparable  state.  Further,  solvate  formation  is 
probably  not  an  identical  process  with  acids  and  their 
esters,  since  with  the  former  the  hydroxyl  group  is 
involved,  whereas  this  is  not  true  to  the  same  extent 
with  the  alkoxyl  group.  The  absorption  of  simple 
carboxylic  acids  is  displaced  towards  the  region  of 
shorter  wave-length  by  salt  formation  with  strong 
bases ;  between  aqueous  and  alcoholic  solution,  the 
difference  is  slight  in  the  sense  that  the  aqueous 
solution  is  less  absorbent. 

The  optical  observations  do  not  give  any  indication 
of  the  existence  in  solution  of  an  equilibrium  between 
two  undissociated  forms  of  the  carboxylic  acids. 
Whereas  in  many  cases  the  absorption  curves  with 
increasing  transparency  fall  in  the  sequence  ester, 
acid,  salt,  indicating  thus  an  equilibrium  between 
true  acid  (with  absorption  of  a  salt)  and  pseudo-acid 
(with  ester-like  absorption),  this  sequence  is  not 
observed  with  the  methyl  and  ethyl  trichloroacetates, 
whilst  the  curves  for  methyl  acetate  and  acetic  acid 
in  aqueous  solution  intersect.  Whilst  it  is  quite 
possible  that  neutralisation  of  a  carboxylic  acid  is 
accompanied  by  deep-seated  change  in  the  molecule, 
the  observed  effect  of  salt  formation  on  the  spectrum 
is  of  the  same  order  as  that  produced  by  a  change  of 
medium. 

With  methyl  phenylacetate  a  broad  band  is 
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observed  in  alcoholic  solution  which  is  also  present 
in  aqueous  solution,  but  becomes  resolved  into  narrow 
bands  in  hexane.  Comparison  of  the  effect  of  the 
solvent  on  the  spectra  of  methyl  acetate  and  methyl 
phenylacetate  leads  to  the  resolution  of  the  spectrum 
of  the  latter  into  two  components,  one  of  which  is 
attributable  to  the  PhC:  group,  the  other  to  the 
carbonyl  group.  With  phenylacetie  acid  and  its 
salts,  the  two  regions  of  absorption  are  still  apparent, 
and  these  are  influenced  in  quite  dissimilar  manners 
by  change  of  solvent.  H.  Wren. 

Absorption  spectra  of  various  derivatives  of 
salicylic  acid.  J.  E.  Purvis  (J.C.S.,  1926,  775 — 
778). — In  a  continuation  of  previous  work  (this  vol., 
108)  the  absorption  spectra  of  lithium,  calcium,  zinc, 
copper,  and  uranyl  salicylates,  lithium  o-acetoxy- 
benzoate,  3-nitrosalicylic,  3  : 5-dinitrosalicylic,  5- 
sulphosalicylic,  5-aminosulphosalicylic,  and  5-nitro- 
sulphosalicylic  acids, sodium3-nitro-5-aminosalicylate, 
hexamethylenetetramine  salicylate,  and  hexamethyl¬ 
enetetramine  have  been  examined.  Consideration 
of  the  results  obtained  with  salicylic  acid  and  its 
various  coloured  and  colourless  salts  leads  to  the 
conclusion  that  the  specific  absorption  depends  on 
the  nature  of  the  acidic  and  basic  radicals,  changes 
in  the  nature  of  one  or  the  other  producing  alterations 
in  the  position  and  the  intensity  of  the  bands  charac¬ 
teristic  of  each.  The  author  has  already  shown 
(A.,  1924,  ii,  6)  that  the  absorption  bands  of  didymium 
in  the  visible  region  undergo  changes  in  intensity  with 
changes  in  the  nature  of  the  associated  negative 
radical.  Introduction  of  a  nitro-group  into  the 
nucleus  intensifies  and  shifts  the  less  refrangible  band 
of  the  acid,  but  lessens  that  of  the  more  refrangible 
band.  These  results  are  not  unlike  those  observed 
(A.,  1915,  ii,  607)  with  some  nitro-compounds  of 
benzoic  and  cinnamic  acids.  Replacement  of  the 
hydrogen  atom  of  the  hydroxyl  group  in  lithium 
salicylate  produces  a  change  similar  to  that  in  salicylic 
and  o-acetoxybenzoic  acids  and  in  the  corresponding 
salts  of  theobromine  etc.  J.  S.  Carter. 

Relative  positions  of  the  absorption  bands  of 
a  pigment  dissolved  in  various  colourless 
solvents.  A.  Szilard  (Biochem.  Z.,  1926,  170, 
185 — 200). — The  pigment  chosen  for  this  work  was 
the  dimethyl  ester  of  hsem atoporphyrin.  .The  rule 
of  Kundt  was  generally  confirmed,  that  with  increas¬ 
ing  molecular  refractive  power  of  the  solvent  the 
adsorption  bands  of  the  pigment  are  displaced  towards 
the  red  end  of  the  spectrum.  In  the  series  of  normal 
alcohols,  this  displacement  was  greater  for  the  bands 
of  longer  than  for  those  of  shorter  wave-length.  The 
same  obtained  in  less  degree  for  the  homologous  series 
of -ethyl  esters  of  the  fatty  acids.  In  the  case  of  a 
normal  alcohol  and  an  ethyl  ester  of  the  same  number 
of  carbon  atoms  (having  similar  molecular  refractive 
power),  the  bands  at  the  red  end  were  displaced  in  an 
opposite  sense  to  those  at  the  violet  end  of  the 
spectrum.  The  same  differences  were  found  in  a 
series  of  isomeric  alcohols.  The  extent  of  the  differ¬ 
ences  between  the  positions  of  the  bands  in  the  case 
of  a  pair  of  isomeric  alcohols  or  ethers  depended  on 
the  extent  of  the  structural  differences  between  the 


isomerides.  Substances  of  the  same  molecular  re¬ 
fractive  power  which  are  not  isomeric  may  show  wide 
differences  in  the  positions  of  the  absorption  bands. 
The  rule  of  Kundt  is  less  marked  in  the  benzene 
series  than  in  that  of  the  normal  alcohols. 

R.  K.  Gannan. 

Absorption  spectra  of  condensed  nuclear 
hydrocarbons.  N.  S.  Capper  and  J.  K.  Marsh 
(J.C.S.,  1926,  724—730;  cf.  A.,  1925,  ii,  470,  625).— 
Complete  elimination  of  anthracene  from  plien- 
anthrene  and  fiuorene  is  possible  only  by  light  treat¬ 
ment,  with  consequent  formation  of  dianthraeene. 
The  two  substances  were  purified  by  refluxing  con¬ 
centrated  xylene  solutions  by  the  heat  from  a  silica 
mercury  vapour  lamp,  the  sparingly  soluble  di- 
anthracene  being  readily  separated.  Repeated  light 
treatments  and  separations  are  necessary.  The  pure 
substances  are  not  fluorescent  and  give  absorption 
curves  which  differ  from  those  of  previously  examined 
impure  specimens.  The  absorption  spectra  of 
anthracene,  9-phenylanthracene,  1  : 2-benzanthr¬ 
acene,  chrysogen,  octahydroanthracene,  and  bis- 
diphenylene- ethylene  have  also  been  examined. 
The  chief  feature  of  the  spectra  of  simple  polynuclear 
hydrocarbons  is  a  series  of  rather  narrow  bands 
between  3000  and  4000,  which  show  a  constant 
frequency  difference  of  about  140  waves/mm.  This 
frequency  is  the  same  as  that  of  the  most  prominent 
band  in  the  infra-red  spectrum  of  most  hydrocarbons. 
There  is  some  doubt  as  to  whether  this  common 
frequency  difference  is  due  to  CH:  or  CIC,  and  it  is 
suggested  that  it  is  a  frequency  to  which  both  can 
resonate.  Fiuorene  gives  a  spectrum  similar  to  that 
of  o-xylene  or  other  simple  substituted  benzene 
derivative.  Bisdiphenylene-ethylene  shows  only  a 
broad  band  in  the  blue  region,  an  undeveloped  one 
at  about  3600  and  another  at  about  4100.  The 
spectrum  of  stilbene  consists  of  a  single  broad  band 
at  about  3300 ;  in  phenanthrene,  the  double  linking 
becomes  aromatic  and  six  narrow  bands  occupy  the 
same  region.  The  effect  of  an  ethenoid  linking  is 
thus  to  cause  a  fusion  of  the  bands  characteristic  of 
benzene  nuclei.  The  hydrocarbon  believed  by  Homer 
and  Purvis  (J.C.S.,  1910,  97,  1155)  to  be  1 :2  :  7  : 8- 
dibenzanthracene,  has  an  absorption  curve  very 
similar  to  those  of  stilbene  and  bisdiphenylene- 
ethylene,  and  it  is  hence  considered  unlikely  that  the 
substance  in  question  has  the  structure  assigned  to 
it  by  these  authors.  J.  S.  Carter. 

Extinction  of  the  resonance  fluorescence  of 
sodium  vapour.  R.  Mannkopff  (Z.  Physik,  1926, 
36,  315 — 324). — The  reduction  in  the  intensity  of  the 
secondary  radiation  excited  by  fluorescent  radiation 
produced  in  sodium  vapour  was  measured  by  com¬ 
parison  with  the  exciting  light  which  had  been  re¬ 
duced  in  intensity  by  means  of  two  Nicol  prisms.  The 
effect  of  the  presence  of  a  mixture  of  neon  and  helium, 
of  nitrogen,  and  of  hydrogen  was  determined  and  the 
number  of  effective  collisions  calculated.  The  value 
for  the  radius  of  the  excited  sodium  atom  was  found 
to  be  1-7  times  that  calculated  by  Thomas  (A.,  1924, 
ii,  433)  for  the  radius  of  the  orbit  of  the  electron. 

E.  B.  Ludlam. 
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Prolonged  fluorescence  of  solid  and  dissolved 
uranium  salts.  F.  Perrin  (Compt.  rend.,  1926, 
182,  929 — 931). — When  uranyl  salts  are  crystallised 
in  violet  light,  they  exhibit  a  green  luminosity  of 
sufficient  persistence  to  be  observed  in  a  phosphoro- 
seope,  hut  the  same  phenomenon  cannot  be  detected 
thus  in  solutions  of  these  salts.  Hitherto,  this  has 
been  regarded  as  due  to  the  direct  action  of  the  solid 
stato  on  the  nature  and  persistence  of  the  lumin¬ 
escence,  and  as  a  brief  phosphorescence  in  the  case  of 
solids  and  a  fluorescence  in  solution.  It  is  now 
argued  that  fluorescence  and  phosphorescence  should 
not  bo  distinguished  by  the  greater  or  lesser  per¬ 
sistence  of  emission,  hut  by  the  action  of  change  of 
temperature  and  of  infra-red  radiation,  and  that  the 
luminosity  of  uranyl  salts  should  bo  regarded  as  a 
true  fluorescence. 

Of  solutions  of  uranyl  salts,  that  of  the  sulphate  in 
water  containing  an  excess  of  sulphuric  acid  shows 
the  greatest  fluorescence.  The  fluorescence  of  the 
sulphate  is  considerably  greater  when  dissolved  in 
pure  sulphuric  acid,  being  only  one  fourth  or  one 
fifth  that  of  the  solid  salt.  The  average  life  of  the 
luminosity  is  about  5  X  10'4  sec.  The  luminosity  is 
regarded  as  a  “  prolonged  fluorescence  ”  analogous 
to  the  brief  fluorescence  of  dyes  such  as  fluorescein, 
of  which  the  persistence  of  luminosity  is  of  a  much 
smaller  magnitude.  Fluorescence  of  the  uranyl 
salts  is  considerably  reduced  by  the  addition  of 
various  substances  such  as  halide  salts,  organic  acids, 
etc.  Mere  traces  of  hydrochloric  acid  or  of  alcohol 
greatly  diminish  the  fluorescence  of  the  sulphate 
when  dissolved  in  sulphuric  acid.  C.  J.  Still. 

Yield  of  energy  in  fluorescence  radiation  from 
fluorescein  solution  by  excitation  contrary  to 
Stokes’  law.  S.  Valentiner  and  M.  ROssiger 
(Z.  Physik,  1926,  36,  81 — 91). — The  band  exciting  the 
fluorescence  overlaps  the  band  so  produced,  and  if 
fluorescein  is  illuminated  by  light  in  this  overlapping 
region,  some  fluorescent  radiation  is  produced  which 
is  of  shorter  wave-length  than  the  exciting  light, 
contrary  to  Stokes’  law.  The  relation  between  the 
energy  of  monochromatic  incident  light  in  this  region 
to  that  of  the  fluorescent  light  has  been  investigated, 
and  the  yield  is  found  to  diminish  as  the  wave-length 
of  the  exciting  light  increases.  The  violation  of 
Stokes’  law  is  explained  as  due  to  absorption  of 
successive  quanta,  and  the  reduced  yield  with  in¬ 
creasing  wave-length  is  explained  on  the  supposition 
that  a  smaller  proportion  of  the  quanta  absorbed  is 
effective  in  producing  fluorescence. 

E.  B.  Lhdlam. 

Coloured  derivatives  of  tetraphenylme thane. 
VIII.  Relation  of  fluorescence  and  of  solution- 
colour  of  the  aminocarbazones  in  different 
colourless  solvents  to  other  optical  properties 
of  the  latter.  F.  Kehrhann,  H.  Goldstein, 
and  F.  Brunner  (Helv.  Chim.  Acta,  1926,  9, 
222—226;  cf.  A.,  1904,  ii,  528,  797 ;  1917,  i,  591).— 
Spectroscopic  examination  of  solutions  of  7-amino- 
5  :  5-diphenyl-3-carbazone  and  of  7  :  9(or  1  :  9)- 
diamino-5  :  5-diphenyl-3-carbazone  (A.,  1925,  i,  430) 
in  benzene,  chloroform,  carbon  disulphide,  ether, 


acetone,  pyridine,  methyl  alcohol,  and  ethyl  alcohol 
shows  a  progressive  displacement  of  the  head  of  the 
main  absorption  band  from  the  blue  to  the  red  end 
of  the  spectrum.  Displacement  towards  the  red 
follows,  in  general,  decreasing  molecular  refractivity 
of  the  solvent.  The  molecular  dispersion  value 
shows  no  general  relation  to  the  displacement. 
Solvents  with  a  high  dielectric  constant  shift  the 
band  towards  the  red;  a  low  dielectric  constant  is 
associated  with  displacement  towards  the  blue.  The 
general  character  of  the  absorption  bands  is  unaltered. 
The  displacement  is  more  marked  in  the  case  of  the 
monoaminocarbazone.  M.  Clark. 

Chemiluminescence.  H.  Kaijtsky  (Trans. 
Faraday  Soc.,  1926,  21,  591 — 594,  and  Z.  physikal. 
Chem.,  1926, 120,  230— 233).— See  A.,  1925,  ii,  1026. 

Phosphorescent  sulphides  of  zinc.  A.  A. 
Gijntz  (Ami.  Chim.,  1926,  [x],  5,  157 — 198 ;  cf. 
Tomaschek,  A.,  1921,  ii,  588).— The  phosphorescence 
of  zinc  sulphide  when  pure  has  been  shown  to  be 
slight  and  is  enhanced  by  the  addition  of  minute 
traces  of  copper  or  of  manganese.  The  effect  of 
other  metals  is  due  to  the  copper  they  contain  as 
impurity,  the  presence  of  10~5  part  of  copper  being 
sufficient  to  give  a  brilliant  phosphorescence.  Zinc 
blende  has  a  more  intense  and  yellow  fluorescence, 
but  less  phosphorescence  than  wurtzite.  Salts  of  the 
alkali  and  alkaline-earth  metals  also  exert  a  stimulat¬ 
ing  effect,  but  differ  from  metals  in  that  excess  of  the 
salt  does  not  inhibit  the  phosphorescence.  A  pressure 
of  6000  kg. /cm.2  destroys  the  phosphorescence,  which 
is  recovered  on  heating  to  a  temperature  sufficiently 
high  to  allow  of  the  formation  of  the  necessary 
crystal  network.  The  addition  of  cadmium  sulphide 
dilutes  the  zinc  sulphide  and  changes  the  colour  of 
the  phosphorescence  towards  the  red,  whilst  the 
addition  of  zinc  oxide  changes  it  towards  the  violet 
region  of  the  spectrum.  The  following  mixture, 
finally  heated  at  1080°  for  half  an  hour  to  form 
wurtzite,  gives  good  results  :  7  X  10“5  part  of  copper, 
2 — 3  X  10'2  part  of  sodium  chloride,  sodium  sulphate, 
and  barium  chloride  to  1  part  of  zinc  sulphide. 

F.  G.  Soper. 

Refractivity,  ionisation  potentials,  and  absorp¬ 
tion  spectra.  R.  A.  Morton  and  R.  W.  Riding 
(Phil.  Mag.,  1926,  [vii],  1,  726 — 731). — A  discussion 
of  the  physical  significance  of  the  frequency  term  v0 
in  the  dispersion  formula  of  Sellmeier,  and  of  the 
attempts  of  Herzfcld  and  Wolf  (A.,  1925,  ii,  182) 
and  of  Davis  {ibid.,  933)  to  express  the  dispersion  by 
a  formula  involving  two  or  more  frequency  terms. 
It  is  concluded  that  no  satisfactory  two-term  formula 
can  be  obtained  until  the  existing  data  for  absorption 
spectra  are  extended  further  into  the  vacuum  region. 
It  is  suggested  that  the  formula  proposed  by  Baly  and 
Morton  (A.,  1924,  ii,  714)  employing  the  frequency 
of  an  accurately  measured  absorption  band  in  the 
near  ultra-violet  and  leading  to  a  frequency  in  the 
extreme  ultra-violet  which  is  closer  to  the  value 
calculated  from  the  ionisation  potential  than  that 
obtained  from  the  Sellmeier  formula,  reproduces  the 
known  data  most  accurately.  A.  E.  Mitchell. 
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Variation  of  the  dielectric  constant  of  liquid  and 
solid  hydrogen  v/ith  temperature.  W.  Werner 
and  W.  H.  Keesom  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1926,  29,  34 — 43). — By  a  modification  of 
Wolfke  and  Onnes’  method  (A.,  1925,  ii,  630)  deter¬ 
minations  of  the  dielectric  constant  of  liquid  and 
solid  hydrogen  have  been  made.  At  b.  p.  20-363 
Abs.,  e=1-2311,  with  a  probable  error  of  about  0-02%. 
This  is  larger  than  the  values  obtained  by  other 
investigators,  but  is  in  agreement  with  the  value 
calculated  from  optical  data.  Near  the  m.  p., 
e=l-2553,  and  its  variation  with  temperature  is 
approximately  linear.  The  dielectric  constant  of 
solid  hydrogen  near  the  in.  p.  is  1-206 — 1-209  and 
decreases  with  temperature.  M.  S.  Burr. 

Changes  in  volume  in  the  formation  of  in¬ 
organic  compounds.  E.  Moles  (Anal.  Fis.  Quim., 
1925,  23,  524 — 539). — Chlorides  may  be  divided  into 
three  classes,  according  as  the  molecular  volume  is 
(i)  less  than,  (ii)  greater  than,  or  (iii)  equal  to  the  sum 
of  the  atomic  volumes  of  the  constituent  atoms. 
In  the  first  group,  which  corresponds  ■with  elements 
occupying  positions  in  the  periodic  table  one  or  two 
places  after  the  inert  gases,  the  heat  of  formation  per 
atom  of  chlorine  is  greater  than  50  cal.  In  the 
second  group,  corresponding  with  elements  occupying 

ositions  in  the  periodic  table  from  one  to  five  places 

efore  the  inert  gases,  the  heat  of  formation  per  atom 
of  chloride  is  less  than  50  cal.  In  the  first  and  second 
groups,  the  contraction  or  dilatation  increases  with 
the  atomic  weight.  Similar  regularities  are  observ¬ 
able  in  the  permanganates.  In  the  cobaltammines, 
ammonia,  water,  and  chlorine  obey  the  additive  law, 
and  the  same  is  true  of  the  carbonyl  group  in  the 
metallic  carbonyls.  G.  W.  Robinson. 

Volume  contraction  in  the  formation  of  aliph¬ 
atic  compounds  at  the  absolute  zero.  W.  Herz 
(Z.  anorg.  Chem.,  1926,  152,  99—100). — The  mole¬ 
cular  volume  of  aliphatic  compounds  at  the  absolute 
zero,  calculated  from  their  densities  (A.,  1919,  ii,  391 ; 
this  vol.,  117),  is  always  less  than  the  sum  of  the 
atomic  volumes  of  the  constituent  atoms  calculated 
from  carbon  5-31  (Z.  anorg.  Chem.,  191S,  104,  134), 
oxygen  10-20,  and  hydrogen  9-60  (A.,  1919,  ii,  220). 
For  a  number  of  aliphatic  hydrocarbons,  alcohols, 
acids,  and  esters,  the  contraction,  expressed  as  a 
percentage  of  the  molecular  volume,  tends  to  con¬ 
stancy,  varying  from  52-5%  to  81-S%.  A.  Geake. 

Scattering  of  light  in  gaseous  and  liquid 
chlorine.  .  W.  H.  Martin  and  A.  F.  W.  Cole 
(Trans.  Amer.  Electrochem.  Soc.,  1926,  49,  349 — 
354). — The  ratio  of  the  intensity  of  the  light  scattered 
by  gaseous  chlorine  at  20-5°  and  140  cm.  to  the 
intensity  of  the  light  scattered  by  ether  vapour  at 
25°  and  36-6  cm.  is  found  to  be  0-99,  in  good  agree¬ 
ment  with  the  value  calculated  by  means  of  the 
Rayleigh  formula.  For  the  two  liquids  at  20°  and 
under  their  own  vapour  pressures,  the  value  is  1-77, 
whereas  Einstein’s  formula  requires  1-13.  The 
depolarisation  factor,  i.e.,  the  ratio  of  the  intensity 
of  the  weak  image  to  that  of  the  strong  image  when 
the  light  scattered  at  right  angles  to  the  direction  of 
the  exciting  beam  is  observed  through  a  double¬ 


image  polarising  prism,  is  0-041  for  liquid  chlorine 
and  0-24  for  gaseous  chlorine.  R.  Cuthill. 

Depolarisation  of  diffused  light  by  organic 
substances.  J.  Cabannes  and  J.  Granier  (Compt. 
rend.,  1926, 182,  SS5 — SSS). — The  factor  of  depolaris¬ 
ation  of  scattered  light,  p,  was  determined  with  an 
accuracy  of  5%  for  a  series  of  organic  substances  in 
both  the  liquid  and  gaseous  states  (cf.  A.,  1925,  ii, 
1030).  The  light  was  previously  filtered  through 
quinine.  The  depolarisation  limit,  p„  (cf.  ibid.), 
varies  only  very  slightly  on  passing  from  gaseous 
methane  to  hexane,  the  mean  value  0  016  being 
found.  Ganesan  found  0-030  for  the  series  pentane 
to  octane  (ibid.,  643),  but  the  previous  value,  con¬ 
firmed  for  hexane,  is  considered  to  hold  up  to  octane. 
The  value  0  042  was  obtained  for  benzene.  The 
values  of  p0  increase  when  the  filter  is  not  used,  because 
of  the  fluorescence  excited  by  radiations  of  wave¬ 
lengths  of  3600 — 4000  A.  In  the  case  of  cyclo- 
pentene  and  thiophen,  p  could  be  determined  only 
for  red  light.  S.  K.  Tweedy. 

Rotatory  power  and  pa  values  of  molybdo- 
malic  acid  complexes.  Physico-chemical  applic¬ 
ations  of  polarimetry.  E.  Darmois  (Bull.  Soc. 
chim.,  1926,  [iv],  39, 621 — 643). — The  neutralisation  of 
dimolybdomalic  acid  by  organic  and  inorganic  bases  is 
investigated  by  the  methods  previously  described 
(cf.  Honnelaitre,  A.,  1925,  i,  509).  Neutralisation 
proceeds  exactly  as  with  sodium  hydroxide.  The 
crystalline  lithium  (?i=12),  ammonium  (n= 5), 
potassium  (»= 5),  barium  (n=12),  calcium  (n=18), 
methylamine,  diethylamine,  aniline  (n  =  l),  and 
p-toluidine  salts  were  isolated  (n  is  the  number  of 
molecules  of  water  of  crystallisation  determined  by 
cryoscopy  in  sodium  sulphate  dccahydrate;  cf. 
A.,  1923,  ii,  S31) ;  the  copper  and  nickel  salts  were 
not  obtained  crystalline.  The  rotatory  power  of 
these  salts  in  solution  varies  with  concentration, 
slowly  at  high,  and  rapidly  at  low,  concentrations; 
the  molecular  rotation  is  approximately  the  same  for 
all  salts  at  corresponding  concentrations,  especially 
when  the  latter  are  high,  in  conformation  with 
Oudemans’  law.  This  is  due  to  the  presence  of  the 
common  ion  (4Mo03,2C4H406)"".  The  same  holds  for 
the  rotatory  dispersions.  A  partial  hydrolysis  of  the 
complex  occurs,  which  explains  these  results.  The 
action  of  acids,  salts,  and  esters  on  solutions  of  the 
salts  of  maximum  stability  (determined  by pu  measure¬ 
ments)  was  investigated.  The  action  of  acids  varies 
according  to  their  tendency  of  forming  complexes 
with  molybdic  acid.  By  means  of  rotatory  dispersion 
measurements,  the  relative  strengths  of  acids  which 
do  not  form  such  complexes  may  be  determined 
approximately.  The  results  obtained  may  be  ex¬ 
plained  bv  the  reactions :  [4Mo03,2C4H405]Am4-f- 
4HX  ^  4AmX-f  [4Mo03,2C4H405]H4  3Mo03+ 

Mo03,2C4H,;05.  The  method  is  applied  to  the  deter¬ 
mination  of  sulphuric  acid  in  vinegar. 

S.  K.  Tweedy. 

Rotatory  dispersion  of  camphor.  L.  Long- 
chambon  (Compt.  rend.,  1926,  182,  769 — 771). — A 
criticism  of  the  work  of  Lucas  (this  vol.,  337), 
chiefly  on  the  grounds  of  misuse  of  Lowry  and  Cutter’s 
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formula  for  the  rotatory  power  of  camphor  dissolved 
in  acetone  (A.,  1925,  ii,  356).  R.  Cuthill. 

Anomalous  dispersion  and  absorption  of 
electric  waves.  S.  Mizushima  (Bull.  Chem.  Soc. 
Japan,  1926,  1,  47 — 53). — The  dielectric  constants 
and  absorptions  for  electromagnetic  waves  of  6-1 
metres  are  recorded  for  some  aliphatic  alcohols  and 
for  acetone  over  the  temperature  range  60°  to  — 90°. 
Whereas  acetone  behaves  normally,  the  alcohols  show 
anomalous  absorption  of  the  waves  accompanied  by 
anomalous  dispersion  of  the  electromagnetic  oscill¬ 
ations.  This  is  attributed  to  the  presence  of  the 
hydroxyl  group.  S.  K.  Tweedy. 

Relation  between  the  closing  of  electronic 
groups  in  the  atom  and  the  chemical  valency. 
H.  G.  Grimm  and  A.  Sommerfeld  (Z.  Physik,  1926, 
36,  36 — 59). — The  Stoner-Main  Smith  classification 
of  subgroups  in  the  atom  is  known  (Sommerfeld, 
Physikal.  Z.,  1925,  26,  70)  to  be  supported  by  the 
optical  as  well  as  the  X-ray  spectra ;  further  evidence 
of  this  is  adduced;  for  the  designation  of  the  terms 
the  system  of  Russell  and  Saunders  is  preferred.  The 
closing  (completion)  of  a  sub-group  is  shown  by  the 
third  quantum  number  j  being  zero  for  the  funda¬ 
mental  term.  The  spectra  of  nickel  and  platinum 
differ  remarkably  from  that  of  palladium,  indicating 
a  less  stable  arrangement  in  the  two  former.  Hence 
in  the  atomic  core  of  Ag+  the  18-group  must  be  more 
stable  (j= 0)  than  in  Ni+  and  Au  +  ;  this  conclusion  is 
supported  by  the  spectra  (which  with  copper  and  gold, 
but  not  silver,  show  many  unclassified  lines)  and  also 
by  the  higher  valencies  of  the  two  former. 

The  relative  stability  and  completeness  of  the  Stoner 
sub-groups,  and  the  number  of  electrons  they  contain, 
are  : 

?in  :  n2i,  n22  "  W32,  ?i3 3 

2  6  ntr 

the  relative  stability  depending  mainly,  as  it  does  in 
the  Bohr  system,  on  the  second  quantum  number, 
but  the  number  of  electrons  being  2,  6,  10,  instead  of 
6,  6,  6.  The  S-shell  (?in,  n2V  n22)  has  the  greatest 
stability;  the  2-shell  (?iu)  is  very  stable  in  helium, 
and  considerably  stable  in  the  heavier  elements ;  the 
4-shell  (?iu,  n21)  has  a  stability  of  a  different  kind, 
leading  to  the  formation  of  non-polar  compounds. 
These  conclusions  are  supported  by  chemical  as  well 
as  spectral  evidence. 

The  physical  meaning  of  valency  is  clear  m  the 
simple  ions ;  in  the  non-polar  compounds,  and  especi¬ 
ally  in  the  oxides  in  which  the  highest  valency  is 
shown,  it  may  be  taken  to  mean  the  number  of  the 
outer  electrons  of  an  atom  engaged  in  attaching  the 
other  atoms.  A  table  shows  that  the  valencies  of 
the  typical  and  the  B  elements  are  as  a  rule  either 
those  of  the  periodic  group,  or  two  (rarely  four)  less. 
This  is  particularly  marked  in  group  IV  and  in  the 
three  elements  following  mercury.  This  indicates  the 
completeness  of  a  helium  shell  of  2  electrons,  especi¬ 
ally  when  next  to  an  18-shell. 

The  stability  of  a  4-shell  (2xnu-f  2xn21),  although 
not  indicated  by  isolated  atoms,  is  proved  oy  examin¬ 
ing  the  crystal  structures  of  compounds  of  the  type 
AB,  where  A  and  B  have  8  valency  electrons  between 


them.  Their  lattices  are  of  two  types  :  (a)  ionic, 
close-packed  (NaCl  and  CsCl  type  with  6  or  8  atoms 
surrounding  one),  (6)  non-polar,  with  4  atoms  round 
one  (diamond  and  wurtzite  lattices).  In  the  4th 
group,  carbon,  silicon,  germanium,  tin  (lead  doubtful) 
are  all  (6),  whilst  the  elements  of  the  A  sub-group 
(titanium,  zirconium,  cerium,  hafnium,  thorium),  none 
of  which  has  this  4-shell,  are  all,  like  many  other 
metals,  close-packed.  The  same  holds  for  their  com¬ 
pounds  :  CSi  occurs  as  diamond  and  wurtzite  lattice, 
whilst  TiC  and  ZrC  are  of  the  NaCl  type.  Of  com¬ 
pounds  of  3rd  and  5th  group  elements,  AIN  and  AlSb 
are  (6),  whilst  ScN  is  (a);  of  those  of  the  2nd  and 
6th  groups,  BeO,  ZnO,  ZnS,  ZnSe,  CdS,  and  HgS  are 
(6),  and  CdO  and  the  oxides  and  sulphides  of  mag¬ 
nesium,  calcium,  strontium,  and  barium  are  (a);  of 
those  of  the  1st  and  7th  groups,  all  the  alkali 
halides  and  all  the  silver  halides  except  the  iodide 
are  (a),  but  Agl,  CuCl,  CuBr,  and  Cul  are  of  the 
diamond  type.  It  may  be  assumed  that  each  “  tetra- 
hedrally  bound  ”  atom  (i.e.  in  the  diamond  and 
wurtzite  lattices)  is  related  not  only  to  its  4  neigh¬ 
bouring  atoms,  but  also  to  8  electrons.  Thus  in  BeO 
the  oxygen  must  lend  electrons  to  the  beryllium, 
although  definite  charges  cannot  be  assigned  as  in 
Be — 0++,  until  it  is  known  how  long  each  electron 
remains  in  each  atom.  Ott  and  others  have  shown 
that  the  intensities  of  the  X-ray  reflexions  are  com¬ 
patible  with  this,  and  definitely  against  such  a  formula 
as  Be++0__.  The  change  from  the  ionic  to  the  non¬ 
polar  lattice  accords  with  the  view  of  Fajans  and 
Joos  (Z.  Physik,  1923, 23, 1 ;  A.,  1923,  ii,  750 ;  Z.  Krist., 

1925,  61, 18)  that  such  change  is  due  to  a  deformation 
of  the  electronic  orbits  of  the  anion  by  the  cation,  which 
is  greater  the  larger  the  charge,  the  smaller  the  cation, 
and  the  larger  the  anion.  Hence  the  tendency  to 
ionisation  falls  as  the  centre  of  the  periodic  table 
is  approached ;  it  is  greater  when  the  cation  belongs 
to  an  A  subgroup ;  and  in  any  one  group  it  increases 
as  the  atomic  number  of  the  cation  rises  (MgO  and 
AgCl  are  ionic,  not  BeO  or  CuCl),  and  as  that  of  the 
anion  falls  (all  the  silver  halides  are  ionic  except  the 
iodide). 

The  disappearance  of  this  tetrahedral  lattice  with 
its  “  giant  ”  molecules  as  soon  as  the  average  number 
of  valency  electrons  exceeds  4  (as  in  N2,  02,  F2,  C2N2, 
NO)  is  due  to  the  appearance  in  these  compounds 
of  the  n22  orbits.  The  energy  of  transformation  of 
the  ionised  into  the  non-polar  form  can  be  calculated 
on  Born’s  principles,  making  a  probable  assumption 
as  to  the  lattice  energy  of  the  solid. 

Thus  Cl+Cl-=Cl-Cl+ca.  100  Cal. 

I+Cl-=I-Cl+30  Cal. 

A  similar  cyclic  process  is  developed  to  determine 
whether  the  tetrahedral  structure  is  more  stable  than 
the  polar ;  but  the  data  for  its  application  are  lacking. 

N.  V.  Sidgwick. 

Valency  theory.  H.  Burgarth  (Z.  Elektrochem., 

1926,  32,  157 — 162). — An  attempt  is  made  to  account 
for  the  valencies  of  the  first  two  groups  of  eight 
elements  of  the  periodic  classification  by  assuming 
that  each  atom  has  eight  non-electrical  valencies, 
four  of  which  are  of  A  type  and  four  of  B  type,  such 
that  A-  and  H-valencies  are  oppositely  directed  and 
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may  neutralise  each  other.  When  less  than  eight 
electrons  are  present  in  the  outer  atomic  shell,  the 
normal  valency  shown  by  the  non- ionised  atom  is 
due  to  free,  or  unneutralised  A-valencies.  Further, 
when  an  atom  gains  or  loses  electrons,  the  valency  is 
then  partly  of  “  ionogen  ”  type  and  partly  of  free 
A  type.  Thus,  for  lithium  and  sodium,  one  5-valency 
is  assumed  to  be  bound  to  the  outer  shell  of  the 
neutral  atoms ;  this  leaves  three  5- valencies  and  four 
.d-valencies  free  in  each  case,  i.e.,  one  free  /1-valency 
after  neutralisation.  Similarly,  beryllium,  boron, 
and  carbon  have  two,  three,  and  four  free  A  -valencies 
in  excess.  For  nitrogen  and  phosphorus,  one  di¬ 
valency  is  bound  as  well  as  four  5-valencies,  so  that 
here  three  free  A -valencies  are  left  over,  whilst  oxygen 
and  fluorine  have,  respectively,  two  and  one  free 
di-valencies.  The  free  di-valencies  thus  agree  with 
the  normal  valency  series. 

When  sodium  becomes  an  ion  by  the  loss  of  an 
electron,  it  loses  a  free  di -valency,  but  gains  a  positive 
ionogen  valency,  so  that  its  valency  number  is  not 
changed  in  the  process ;  magnesium,  aluminium,  and 
carbon  behave  similarly  by  the  loss  of  one  or  more 
electrons.  The  theory  is  developed  and  applied  to 
other  elements.  The  results  are  set  out  in  the  form 
of  a  table,  which  shows  the  leading  valencies  ex¬ 
hibited  by  the  elements,  as  well  as  of  the  corresponding 
ions  formed  by  loss  or  gain  of  electrons. 

The  theory  is  also  applied  to  the  structural  formula; 
of  benzene,  of  compounds  of  bivalent  carbon,  and  of 
the  acids  and  oxy-acids  of  chlorine,  sulphur,  and 
phosphorus,  and  to  other  cases.  C.  H.  D.  Clark. 

Constitution  of  nickel  carbonyl  and  the  nature 
of  secondary  valency.  A.  A.  Blanchard  and 
W.  L.  Gilliland  (J.  Amer.  Chem.  Soc.,  192G,  48, 
872 — 882). — Certain  non-metals,  and  probably  non- 
metals  in  general,  react  with  nickel  carbonyl  as 
though  they  combine  with  the  nickel  alone,  the 
carbonyl  groups  escaping  as  carbon  monoxide. 
Thus  bromine  and  nickel  carbonyl  react  in  the  gaseous 
state,  or  in  solution,  rapidly  and  quantitatively, 
thus :  Ni(CO)4+Br2==NiBr2+4CO.  With  sulphur, 
the  main  reaction  is  2Ni(CO),j-t-3S=Ni2S3-|-SCO,  and 
proceeds  very  slowly  (cf.  Dewar  and  Jones,  J.C.S., 
1904,  85,  203).  The  oxidation  product  formed  when 
nickel  carbonyl  or  its  solutions  are  kept  in  air  consists 
of  a  basic  carbonate  together  with  small  amounts  of 
formate  (ef.  Thorne,  A.,  1924,  ii,  7GG).  The  carbonate, 
however,  is  apparently  derived  from  the  carbon 
dioxide  in  the  air,  since  in  the  presence  of  oxygen  and 
water  only,  nickel  oxide  and  carbon  monoxide  alone 
are  formed,  exactly  analogous  to  the  above  cases.  A 
small  quantity  of  the  carbon  monoxide  reacts  with 
the  water  to  form  formic  acid.  Either  constituent  of 
nickel  carbonyl  can  react  alone  with  substances, 
leaving  the  other  constituent  uncombined  (cf.  this 
vol.,  603)  so  that  only  secondary  valency  is  exerted. 

A  structure  for  the  extremely  volatile  carbonyls  is 
proposed,  based  on  the  Lewis-Langmuir  theory,  in 
which  the  metal  atom  is  sheathed  with  eighteen 
electrons,  the  eight  lateral  pairs  of  which  are  shared 
with  the  carbonyl  groups.  The  octets  of  the  latter 
are  completed,  when  necessary,  by  their  corners 
swinging  together  to  share  a  pair  of  electrons.  The 


formation  of  nickel  carbonyl  is  due  to  the  rearrange¬ 
ment  of  electrons  into  layers  which  give  greater 
stability ;  the  layers  involved  in  primary  valency 
usually  become  octets,  and  those  involved  in  secondary 
valency  are  often  larger  than  octets.  This  distinction 
is  not  sufficiently  universal,  however,  to  serve  as  a 
means  of  classification.  S.  K.  Tweedy. 

Electron  affinity  of  the  halogens.  E.  B.  Lud- 
lam  (Trans.  Faraday  Soc.,  1926,  21,  G10 — Gil,  and 
Z.  physikal.  Chem.,  192G,  120,  256 — 2G0). — See  A., 
1925,  ii,  101S. 

Distribution  of  size  of  particles  in  disperse 
systems.  A.  Gyemant  (Z.  Physik,  192G,  36,  457 — 
4GG). — A  formula  is  obtained  for  the  size  of  particles 
based  on  the  assumptions  that  stable  systems  result 
from  the  aggregation  of  smaller  particles.  This 
aggregation  is  the  result  of  collisions  and  reaches  a. 
limit  which  is  determined  by  the  boundary  potential, 
the  electric  charge,  and  the  degree  of  hydration. 

E.  B.  Ludlam. 

Eka-csesium  and  a  suggestion  about  radiation 
and  the  elements.  F.  H.  Loring  (Nature,  192G, 
117,  44S — 449). — Re-measurement  of  the  X-ray  line 
previously  given  as  l-032;t0-005  yields  the  value 
1-029  A. ;  since  films  tend  to  shrink  on  development, 
it  is  believed  that  this  is  the  Lo.x  line  of  cka-caesium 
(87),  and  not  the  L$x  mercury  line,  1-0458  A.  Ele¬ 
ments  of  low  atomic  number  may  be  regarded  as 
having  absorbed  corpuscular  radiation;  possibly 
even  there  may  be  an  intermediate  state  in  which 
some  elements  spontaneously  absorb  “  radiation  ” 
and  emit  it  radioactively.  Such  considerations  may 
account  for  the  radioactivity  of  potassium  and 
rubidium,  since  there  is  no  evidence  that  these  elements 
are  contaminated  with  elements  85  and  87,  or  that  the 
latter  are  radioactive.  Examination  of  manganese 
phosphate  yielded  copper  lines  and  two  faint  lines 
1-433  and  1-233  A.,  presumably  the  Lax  and  5px 
lines  of  element  75.  Whether  or  not  these  lines  are 
the  combined  Ka1  and  Ka2  lines  of  zinc  and  the  Lax 
line  of  mercury,  the  method  may  be  applied  to  detect 
traces  of  element  87  in  potassium  and  rubidium. 

A.  A.  Eldridge. 

Forces  of  chemical  affinity.  Crystal  structure 
in  the  light  of  the  new  atomic  models.  A.  C. 
Crehore  (Phil.  Mag.,  1926,  [vii],  1,  780 — S27).— 
The  atomic  models  suggested  by  the  author  (A., 
1922,  ii,  438)  and  the  expressions  obtained  for  the 
electrostatic  force  acting  on  a  first  electron  due  to  a 
second  in  any  position  (Phil.  Mag.,  1925,  [vi],  49, 
839)  have  been  employed  in  an  examination  of  the 
grouping  of  atoms  in  a  space  lattice.  It  is  shown  that 
solid  hydrogen  cannot  form  cither  a  simple  cubic  or  a 
face-ccntred  cubic  lattice,  and  it  is  suggested  that  no 
element  in  the  crystalline  state  can  form  a  simple  cubic 
lattice.  It  is  shown  also  that  carbon  cannot  crystallise 
in  any  lattice  which  has  a  centre  of  symmetry.  It  is 
concluded  also  that  hydrogen  cannot  form  a  similar 
lattice  to  diamond.  The  author’s  models  give  a  very 
close  approximation  to  the  diamond  lattice  for  carbon. 
It  is  suggested  that  crystalline  hydrogen  may  be  a 
cubic  lattice  of  about  4-36 X  10'8  cm.  on  an  edge,  at 
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the  corners  of  which  are  groups  of  four  hydrogen 
atoms  in  the  form  of  a  regular  tetrahedron  of  about 
0-58  x  10"s  cm.  on  an  edge.  A.  E.  Mitchell. 

Chemical  effects  with  crystals.  VIII.  Etch¬ 
ing  and  solution  phenomena  with  borax.  F. 
Rinne  and  R.  Geafe  (Ber.  Siichs.  Ges.  Wiss.  Math. 
Rhys.  Kl.,  1925,  76,  275 — 293 ;  from  Chem.  Zentr., 
1925,  II,  2124;  cf.  A.,  1924,  ii,  257,  265).— Etching 
studies  with  crystals  of  borax  in  water  at  17 — IS0 
demonstrated  their  monoclinic  holohedral  symmetry. 
The  same  result  was  obtained  in  growth  and  solution 
experiments  using  spheres  and  cubes. 

G.  W.  Robinson. 

Rubidium  (ceesium)-silver-gold  halides.  J. 
Vogel  (Monatsh.,  1926, 46, 265 — 271). — The  results  of 
Wells  (A.,  1923,  ii,  32)  are  confirmed.  Rubidium 
and  cojsium  show  no  tendency  to  replace  one  another 
in  these  triple  halides.  On  account  of  the  great 
difference  in  solubility  and  crystal  form  of  the 
rubidium  and  cresium  triple  chlorides,  a  method  is 
given  for  the  separation  of  these  elements  which  is 
spectroscopically  complete.  W.  Thomas. 

Isomorphous  relationship  of  cuprous  and 
silver  halides.  E.  Reichel  (Monatsh.,  1926,  46, 
355 — 382). — Cuprous  and  silver  chloride  and  bromide 
do  not  possess  the  same  crystal  structure.  The 
miscibility  of  the  chlorides  even  at  higher  temper¬ 
atures  is  limited.  Silver  halide  recrystallised  from 
a  solution  containing  cuprous  halide  shows  no  traces 
of  cuprous  salts;  cuprous  salts,  on  the  other  hand, 
contain  traces  of  silver  salts.  The  iodides  are  largely, 
if  not  totally,  miscible.  This  seems  to  be  due  to 
their  identical  lattice  structure.  Two  types  of  mixed 
crystals  are  obtained  from  a  hydriodic  acid  solution  : 
the  y -mixed  crystals,  which  consist  of  a  mixture  of 
a-silver  iodide  and  y-cuprous  iodide,  and  also  the 
P-mixed  crystals,  which  apparently  consist  of  an 
isomorphous  mixture  of  0-silver  iodide  and  P-euprous 
iodide.  Mixed  crystals  rich  in  cuprous  iodide  show 
a  marked  photo-luminescence  in  ultra-violet  light. 

W.  Thomas. 

Rubidium  (cEesium)-silver-gold  halides.  F. 
Emich  (Monatsh.,  1926,  46,  261 — 263). — A  summary 
(cf.  preceding  abstracts).  W.  Thomas. 

Crystal  lattice  pores.  J.  Koenigsberger 
(Physikal.  Z.,  1926,  27,  215 — 217). — Consideration 
of  the  physical  properties  of  a  number  of  crystalline 
substances  leads  to  the  view  that  these  are  not 
entirely  homogeneous.  It  is  probable  that  “  pores  ” 
or  cavities  and  sub-microscopic  particles  of  solid 
impurity  are  arranged  in  an  orderly  manner  in  the 
space  lattice.  J.  S.  Carter, 

AT-Ray  diagrams  of  mixed  crystals.  G. 
Friedel  (Compt.  rend.,  1926,  182,  741—744).— 
Theoretical.  It  is  shown  that  the  direction  of  the 
diffraction  maxima  in  the  above  can  be  accounted 
for  without  assuming  that  the  lattice  of  a  mixed 
crystal  has  a  constant  parameter  equal  to  the  mean 
of  those  of  the  constituent  crystals ;  indeed,  such  an 
assumption  is  theoretically  unsound.  Similar  con¬ 
siderations  apply  to  twin-crystals  such  as  quartz. 

R.  Cuthill. 


Crystalline  and  amorphous  states  in  the 
alkali  metals.  C.  C.  Bidwell  (Physical  Rev., 
1926,  [ii],  27,  381 — 382). — Fading  of  the  X-ray 
diffraction  patterns  indicates  that  when  lithium  is 
heated  from  20°  to  110°,  incomplete  disintegration  of 
the  crystal  lattice  takes  place.  A.  A.  Eldridge. 

Crystal  structure  of  carborundum.  I. 
Modification  II.  II.  Modification  I.  III.  Modi¬ 
fication  III.  H.  Ott  (Z.  Krist.,  1925,  61,  515— 
531 ;  62,  201—217 ;  63,  1—18).— I.  The  polymorph 
known  as  II  is  the  commonly  occurring  and  most 
stable  form  of  carborundum.  Its  symmetry  is 
hexagonal.  Rotation  X-ray  photographs  show  the 
axes  to  be  a=309,  c=15-17  A.;  6  molecules  to  the 
cell.  Discussion  of  the  halvings  on  these  photo¬ 
graphs  leads  to  the  conclusion  that  all  the  carbon 
atoms  and  all  the  silicon  atoms,  respectively,  lie  on 
similar  lattices  of  the  diamond  type,  one  of  which  is 
so  displaced  against  the  other  along  the  hexad  screw- 
axis  that  each  carbon  atom  is  tetrahedrally  sur¬ 
rounded  by  4  silicon  atoms  and  vice,  versa.  The 
minimum  interatomic  distance  is  1-90  A. 

II.  The  polymorph  known  as  I  is  shown  to  be  of 
trigonal  symmetry,  and  its  cell,  unlike  that  of  II, 
is  rhombohedral.  Stated,  however,  in  hexagonal 
terms,  the  cell  has  a=3-09,  c=37-9  A. ;  15  molecules 
to  the  cell.  The  arrangement  of  the  atoms  is  again 
tetrahedral,  minimum  distance  1-90  A.,  and  differs 
from  that  of  II  only  in  that  some  of  the  tetrahedral 
groups  are  screwed  about  the  c-axis,  whence  the  long 
c-snacing.  Most  of  the  specimens  of  I  appear,  from 
the  X-ray  results,  to  contain  inclusions  of  II,  which 
points  to  partial  conversion  of  the  former  into  the 
latter. 

III.  The  rare  modification  known  as  III  has 

dihexagonal  symmetry;  a=3-09,  c=10-09  A.;  4 
molecules  to  the  cell.  The  atoms  are  arranged  like 
those  of  I  and  II,  except  that  whereas  the  structure 
of  I  may  be  compared  to  a  twinning  of  two  diamond 
lattices,  that  of  III  resembles  a  twinning  of  two 
wurtzite  lattices.  Although  carborundum,  unlike 
diamond,  shows  residual  rays  and  is  a  conductor  of 
electricity,  considerations  of  intensity  in  the  photo¬ 
graphs  of  all  three  modifications  make  it  probable 
that  the  lattice  is  built  up,  not  of  ions,  but  of  neutral 
atoms.  W.  A.  Caspari. 

Crystal  structure  of  duralumin.  R.  J.  Ander¬ 
son  (J.  Franklin  Inst.,  1926,  201,  465 — 483). — The 
face-centred  cube  lattice  of  duralumin  containing 
4%  of  copper  shows  d100=4-046  A.,  which  is  identical 
with  that  of  aluminium  itself.  With  6%  of  copper, 
however,  d100  sinks  to  4-042  A.,  and  distortion  of  the 
lattice  begins.  From  X-ray  photographs,  the  growth 
of  grains  in  duralumin  on  heat  treatment  and  their 
fragmentation  on  tensile  straining  are  demonstrated. 

W.  A.  Caspari. 

Crystal  structures  of  beryllium  oxide  and 
beryllium  sulphide.  W.  Zachariasen  (Z.  physikal. 
Chem.,  1926,  119,  201 — 213). — The  substances  were 
examined  in  powder  form  by  a  photographic  method. 
Beryllium  oxide,  whether  prepared  at  400°  or  2000°, 
belongs  to  the  hexagonal  system,  the  unit  cell  con¬ 
taining  2  molecules  and  having  the  dimensions 
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a=2-694,  c=4-392  A.  The  space-group  is  I,  Be 
(5.^0),  (£,§,£),  0  (§,  i,  f),  (h&D-  The  results 
indicate  that  the  lattice  is  atomic  and  not  ionic. 

Beryllium  sulphide,  d  2-36,  crystallises  regularly, 
having  the  zinc  blende  structure;  a=4-85  A. 

L.  F.  Gilbert. 

Variation  of  the  angles  ox  crystals  during 
growth.  E.  S.  Hedges  (J.C.S.,  1926,  791—799; 
cf.  Miers,  A.,  1904,  ii,  114). — Experiments  in  which 
the  variations  of  angle  exhibited  by  the  vicinal  faces 
during  crystallisation  were  investigated  by  immersing 
crystals  of  sodium  potassium  tartrate,  magnesium 
sulphate,  diammonium  hydrogen  phosphate,  and 
sodium  chlorate  in  their  slightly  supersaturated 
solutions,  readings  being  taken  with  a  special,  type 
of  goniometer  after  various  time  intervals,  show  that 
during  growth  the  number  of  such  faces  initially 
increases  with  time  and  then  decreases,  and  that  the 
positions  of  the  faces  undergo  rapid  variations, 
generally  by  replacement,  but  in  certain  cases  by 
continuous  progression.  The  vicinal  faces  of  sodium 
chlorate  are  consistent  with  the  symmetry  of  the 
crystal,  and  a  method  is  devised  to  determine  the 
true  positions  of  the  ideal  cube  faces  even  when  they 
are  absent.  The  slower  the  growth,  the  more  closely 
docs  the  crystal  approximate  to  the  ideal  form,  single 
perfect  cube  faces  being  developed  on  sodium  chlorate 
by  careful  control  of  the  rate  of  growth.  These 
measurements  lend  additional  support  to  the  views 
of  Miers  (be.  cit.)  on  the  cause  of  vicinal  faces. 

J  S.  Carter. 

Crystal  structure  of  hafnium.  W.  Noethling 
and  S.  Tolksdore  (Z.  Krist.,  1925,  62,  255 — 259). — 
Hafnium  is  hexagonal  close-packed,  a= 3-32,  c— 
5-46  A.  Hull’s  results  for  the  structure  of  zirconium 
are  confirmed.  Chemical  Abstracts. 

Single- crystal  tungsten  wire  and  the  theory 
of  reciystallisation.  S.  O  has  hi  (Nagaoka  Anniver¬ 
sary  Vol.,  1925, 417 — 422;  from  Chem.  Zentr.,  1926,  1, 
1701 — 1702). — To  explain  the  mechanism  of  the 
separation  of  solid  metal  from  a  molten  mass  on 
cooling  and  the  phenomena  of  recrystallisation,  the 
author  suggests  that  the  arrangement  of  the  atoms 
between  the  boundaries  of  two  crystals  determines 
the  magnitude  of  the  attraction  between  them  so  that 
the  larger  grains  grow  at  the  expense  of  the  smaller 
and  the  average  grain  size  increases  with  the  time  of 
crystallisation.  Rcerystallisation  starting  from  one 
centre  is  interfered  with  by  the  growth  of  crystals 
from  other  nuclei,  so  that  for  the  production  of  large 
single  crystals  this  interference  must  be  eliminated 
and  growth  confined  solely  to  one  neutral  nucleus. 
By  electrically  heating  tungsten  wires  which  are 
maintained  in  slow  motion  between  two  clamps 
supplying  the  current,  it  is  possible  to  convert  the 
wires  into  single  crystals  or  into  a  small  number  of 
largo  crystal  grains.  The  relation  between  the 
temperature  of  recrystallisation,  T,  of  tungsten  and 
the  time  of  heating,  H,  is  given  by  the  equation 
T=1250— 250  log  H.  A.  R.  Powell. 

Structure  of  sperrylite.  W.  F.  de  Jong 
(Physica,  1925,  5,  292 — 301). — For  platinum  di¬ 
arsenide,  a0=5-92  A.;  for  d  10-602,  the  unit  cube 


contains  4  platinum  and  8  arsenic  atoms.  If  it  is 
assumed  that  the  platinum,  and  also  the  arsenic, 
atoms  are  equivalent,  there  is  dyakisdodecahedral 
symmetry  (T*),  pyrite  structure,  with  parameter 
m=0-38.  Then  the  smallest  distance  between  a 
platinum  and  an  arsenic  atom  is  2-47,  and  between 
two  arsenic  atoms,  2-46  A.  Chemical  Abstracts. 

X-Ray  goniometer.  Crystal  structure  of 
glyoxaline  compounds.  G.  Greenwood  (Min. 
Mag.,  1926,  21,  1 — 9). — By  suitable  modifications, 
the  Bragg  spectrometer  can  be  adapted  to  function 
as  a  goniometer  in  which  X-rays  are  the  source  of 
light  and  the  ionisation  chamber  is  the  telescope. 
The  apparatus  lends  itself  to  the  examination  of 
badly-crystallised  specimens.  Glyoxaline-4-sulphonic 
acid  (tetragonal-scalenohcdral)  is  found  to  have 
a=ll-08,  c=9-22  A.,  d  1-838,  8  molecules  per  cell, 
and  space-group  D\,.  Glyoxaline  (monoclinic)  has 
a= 7-67,  6=5-44,  c= 5-12  A.,  £=63°  11',  d  1-167, 
2  molecules  per  cell.  The  space-group  is  probably 
(%,  whence  the  molecule  itself  would  appear  to 
possess  a  plane  of  symmetry.  W.  A.  Caspar!. 

X-Ray  examination  of  chi  tin.  H.  W.  Gonell 
(Z.  physiol.  Chem.,  1926,  152,  18 — 30). — Chitins 
from  lobster,  cuttle-fish,  caterpillars,  pupae,  mush¬ 
rooms,  and  the  marine  worm  Aphrodite,  give  identical 
fibre-diagrams,  yielding  about  20  reflexions.  The 
best  photographs  are  obtained  by  loosening  tho  chitin 
by  means  of  glycerol  and  25%  hydrochloric  acid 
and  exposing  through  a  single  detached  layer  of 
chitin  substance.  The  diagram  from  the  marine 
worm  Eunice  gigantea  stands  apart  and  indicates  a 
distinct  kind  of  chitin.  The  cell-spacing  along  the 
fibre  axis  of  the  prevalent  form  of  chitin  is  10-4  A. ; 
the  cell  appears  to  be  hexagonal,  and  on  this  assump¬ 
tion  the  a-spacing  is  21-8  A.  Taking  acetylglucos- 
amine  anhydride  as  the  chitin  molecule,  and  d  1-4, 
there  are  18  molecules  to  the  cell.  W.  A.  Caspari. 

X-Ray  comparison  between  licbenin  and 
cellulose.  R.  O.  Herzog  (Z.  physiol.  Chem.,  1926, 
152,  119 — 124). — The  reflexions  on  the  fibre-diagrams 
of  licbenin  and  thrice-precipitated  (3-cellulose  have 
been  examined  photometrically.  The  principal 
difference  lies  in  the  innermost  reflexion;  this  is  a 
double  one,  and  the  more  intense  component  lies 
nearer  the  centre  in  the  case  of  licbenin  and  farther 
from  the  centre  in  that  of  cellulose.  Minor  differences 
in  spacing  and  intensity  occur  in  other  reflexions. 
It  is  inferred  that  the  two  substances,  although 
similar,  are  not  identical.  W.  A.  Caspari. 

Crystalline  character  of  cellulose  acetate. 
E.  Ott  (Helv.  Chim.  Acta,  1920,  9,  378— 379).— The 
crystalline  structure  of  cellulose  triacetate  is  clearly 
indicated  in  the  X-ray  diagram,  although  the  inter¬ 
ference  lines  are  of  small  intensity  and  are  rather 
indistinct  because  of  the  smallness  of  the  crystals 
(cf.  Katz,  Natunviss.,  1925,  4,  164;  A.,  1925,  i, 
1245).  Kahlbaum’s  commercial  cellulose  acetate 
gives  a  diagram  similar  to  that  obtained  from 
specially  purified  material,  but  less  distinct. 

M.  Clare. 
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Dimorphism  of  furfuryl  furoate.  J.  E. 
Zanetti  and  P.  F.  Kerr  (J.  Amer.  Chem.  Soc., 
1926,  48,  794 — 797). — Crystals  of  the  (3-form,  m.  p. 
27-5°,  stable  at  the  ordinary  temperature,  are 
monoclinic-prismatic,  d  1-395.  Those  of  the  unstable 
a-forrn  are  obtained  with  difficulty  by  cooling  the 
fused  substance;  they  are  triclinic-pinacoidal,  m.  p. 
19-5°,  d1  1-330,  and  on  keeping  gradually  pass  into 
pscudomorphs  consisting  of  the  [3-form. 

W.  A.  Caspari. 

Electrical  conductivity  in  single  crystals  and 
in  crystal  aggregates.  A.  Smekal  (Z.  Physik, 
1926,  36,  28S — 291). — It  is  maintained  that  the 
experimental  results  of  Joffc  and  Zechnowitzer  (this 
vol.,  224)  on  strained  crystals  are  all  in  agreement 
with  the  surface  theory  of  electrolytic  conduction 
in  crystalline  substances.  E.  B.  Lttdlam. 

Recrystallisation  and  recovery  (improvement 
of  the  crystalline  structure)  of  metals.  G. 
Masing  (Wiss.  Veroff.  Siemens-Konz.,  1925,  4, 
230 — 243). — An  analysis  of  the  process  of  rccrystal- 
lisation  shows  that  formation  of  nuclei  can  be  assumed 
to  occur  only  to  a  limited  extent.  In  normal 
(primary)  recrystallisation,  formation  of  nuclei  has 
little  effect  on  the  structure  except  in  making  it  less 
fibrous  and  is  only  an  incidental  phenomenon.  In 
abnormal  (secondary)  rccrystallisation,  nucleus  form¬ 
ation  has  a  decisive  influence,  but  the  reason  for  the 
difference  is  unknown.  In  both  cases,  the  formation 
of  nuclei  is  a  rare  occurrence,  and  there  is  no  reason 
to  believe  that  it  is  more  extensive  in  the  secondary 
than  in  the  primary  recrystallisation.  The  molecular 
changes  in  the  process  of  recovery  of  a  metal  are  the 
same  as  in  primary  rccrystallisation,  as  is  shown  by 
the  fact  that  the  former  occurs  at  the  temperature 
at  which  recrystallisation  of  the  polycrystalline 
aggregates  can  be  detected.  The  distinction  between 
crystal  recovery  and  the  loosening  of  structure  owing 
to  changes  in  internal  strain  on  heating  is  difficult, 
but  it  can  be  made  by  the  means  of  Bauschinger  effect 
and  the  temperature  limit  of  this  loosening  of  struc¬ 
ture,  since  no  such  limit  is  observed  with  the  internal 
strains.  G.  M.  Bennett. 

Deformation  lines  in  large  and  small  crystals 
of  ferrite.  H.  O'Neill  (J.  Iron  and  Steel  Inst., 
June,  1926,  advance  proof,  24  pp.;  cf.  B.,  1924,  518). 
— Single  crystals  of  a-iron  containing  1-S%  of  silicon 
were  deformed  in  compression  and  tension,  the  stress 
being  applied  along  a  quaternary  axis.  The  surface 
and  etch  markings  on  a  plane  section  were  then 
examined,  and,  together  with  indentation  tests  and 
other  work,  lead  to  the  following  conclusions.  A 
single  crystal  of  a-iron  may  be  cleaved  parallel  to 
cube  faces,  and  there  is  also  evidence  of  (112)  cleavage. 
Under  static  deformation,  it  slips  along  one  or  more 
of  the  (112)  planes.  Movement  along  (112)  planes 
results  in  little  or  no  change  in  density,  agreeing  with 
the  data  for  deformed  single  crystals,  which  in  this 
respect  differ  from  an  aggregate  of  small  crystals. 
If  the  layers  of  atoms  move  along  the  (112)  planes 
for  a  distance  of  0-5«\/3,  where  a  is  the  side  of  the 
cube,  or  a  simple  multiple  of  this,  no  change  in  orient¬ 
ation  occurs,  but  if  the  movement  takes  place  on 


successive  planes  for  a  distance  0-577a,  the  moved 
portion  of  the  crystal  is  twinned  with  respect  to  the 
original,  and  Neumann  lamellce  are  formed.  In  an 
aggregate,  the  crystals  slip  along  (112)  and  possibly 
also  (001)  planes.  The  nature  of  certain  etch 
markings  on  deformed  specimens  is  discussed  in 
detail.  W.  Hume-Rothery. 

Relation  between  lattice  constant  and  density 
of  iron-nickel  alloys.  A.  Osawa  (J.  Iron  and 
Steel  Inst.,  June,  1926,  advance  proof,  10  pp-)- — The 
lattice  constants,  densities,  and  hardness  of  the 
complete  series  of  iron-nickel  alloys  have  been  deter¬ 
mined  for  annealed  specimens  and  those  dipped  in 
liquid  air.  Annealed  alloys  containing  less  than 
12%  and  more  than  33%  of  nickel  consist  of  single 
body-centred  and  faco-centred  cubic  lattices,  respect¬ 
ively,  with  simple  substitution  of  iron  and  nickel 
atoms.  Between  these  limits,  the  alloys  are  hetero¬ 
geneous  and  both  structures  are  shown ;  for  speci¬ 
mens  dipped  in  liquid  air,  the  corresponding  limits 
are  15%  and  35%  of  nickel,  respectively.  The  lattice 
constant  of  the  body-centred  a-iron  is  «=2-S65  A., 
and  expands  to  2-875  A.  in  the  alloy  containing 
32%  of  nickel,  whilst  the  face-centred  cubic  lattice 
constant,  which  is  a=3-538  A.  for  pure  nickel, 
expands  to  3-600  A.  in  the  alloy  containing  73%  of 
iron.  The  addition  of  nickel  to  iron  produces  a 
marked  increase  in  the  hardness,  which  rises  to  a 
maximum  at  21%  and  27%  of  nickel  in  the  annealed 
and  severely  cooled  samples,  respectively,  showing 
the  presence  of  martensite  and  austenite  even  in 
slowly  cooled  samples.  W.  Hume-Rothery. 

Tensile  strength  of  tungsten  wires  at  high 
temperatures.  It.  Tajime. — See  B.,  1926,  365. 

Experiments  with  liquid  helium.  Properties 
of  super-conducting  metals  in  the  form  of 
thin  films.  G.  J.  Sizoo  and  H.  K.  Onnes  (Proc. 
K.  Akad.  Wetensch.  Amsterdam,  1925,  28,  971 — 
976). — -Films  of  tin,  of  thickness  0-3 — 0-5  g,  were 
prepared  by  cathode  sputtering,  and  the  change  of 
electrical  resistance  with  temperature  was  measured 
at  temperatures  down  to  that  of  liquid  helium,  in 
which  region  the  resistance  disappears  at  a  rapid  rate 
as  the  temperature  falls.  “  Vanishing-point,”  or  the 
temperature  at  which  the  resistance  is  half  gone,  is 
found  to  vary  for  different  films,  and  also  for  the 
same  film,  due  to  agglomeration  of  the  metal  with 
time  and  consequent  increase  in  resistance.  In  all 
cases,  however,  the  vanishing  point  is  0-1 — 0-2° 
lower  than  that  of  ordinary  tin  wires,  possibly  due  to 
differences  in  structure.  The  influence  of  current 
density  has  also  been  examined.  A  qualitative  study 
of  the  disturbing  effect  of  a  magnetic  field  on  the 
super-conductivity  indicates  that  the  threshold  value 
of  the  field  for  these  films  cannot  greatly  differ  from 
that  of  tin  wires.  In  consideration  of  the  view  of 
Silsbee  (J.  Washington  Acad.  Sci.,  1916,  6,  597)  that 
thin  metallic  films  should  have  an  abnormally  high 
threshold  value  of  the  current,  it  is,  however,  im¬ 
probable  that  the  current  is  uniformly  distributed 
through  the  film.  Experiments  with  bismuth  films 
did  not  indicate  super-conductivity,  even  at  tem¬ 
peratures  as  low  as  1-24°  Abs.  M.  S.  Burr. 
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Theory  of  state  of  matter.  IV.  Molecular 
weight  and  critical  data.  F.  Schuster  (Z.  Elek- 
trochein.,  1926,  32,  155—157;  cf.  A.,  1925,  ii,  951, 
1142  ;  this  vol.,  342). — The  following  relationship  be¬ 
tween  the  mol.  wt.,  M,  of  a  liquid  at  temperature  T° 
Abs.  and  its  critical  temperature  Tc  and  critical  pres¬ 
sure  p<;  is  derived  :  M=kdTcjpcA ,  where  d  is  the  density 
of  the  liquid  at  T°  Abs.,  k  is  a  constant,  and  A  is 
[1+(1— m)i— 4(1—  ra)]3,  ra  being  equal  to  TjTc.  In 
the  expression  of  Berthelot,  £=1T4  and  A—2—m. 
The  author’s  expression  is  found  to  give  approxim¬ 
ately  constant  values  of  k  for  non-associating  liquids, 
the  average  value  being  22-5  at  0°.  The  values  of 
the  constant  for  twelve  liquids  are  found  to  deviate 
from  the  mean  value  rather  less  than  the  correspond¬ 
ing  Berthelot  constants,  and  the  value  of  the  author’s 
constant  is  approximately  twice  that  of  the  Berthelot 
constant  in  the  neighbourhood  of  the  critical  tem¬ 
perature.  The  equation  is  therefore  applicable  for 
reckoning  the  mol.  wts.  of  non-associating  liquids  at 
temperatures  as  far  as  the  critical  temperature.  The 
values  of  k  are  also  evaluated  by  both  methods 
for  four  common  associating  liquids. 

C.  H.  D.  Clark. 

Electric  moment  of  carbon  dioxide,  ammonia, 
and  sulphur  dioxide.  C.  T.  Zahn  (Physical  Rev., 
1926,  [ii],  27,  455 — 459). — Measurements  with  carbon 
dioxide,  ammonia,  and  sulphur  dioxide  give  the 
following  values,  respectively',  for  values  of  A  and 
B  in  Debye’s  equation  (c-\)vT=AT-\-Bf  where  e 
is  the  dielectric  constant,  T  the  absolute  temperature, 
and  v  the  specific  volume  ;  0  000958,  0-003 ;  0-000768, 
1-740  ;  0-001433,  2-167.  Hence  the  corresponding 
values  of  the  electric  moment  (in  e.g.s.,  e.s.u.  xlO18) 
are  :  0-06,  1-44,  and  1-611.  It  cannot,  however,  be 
stated  definitely  that  carbon  dioxide  has  an  appre¬ 
ciable  electric  moment.  A.  A.  Eldridge. 

Electrical  resistance  of  sodium  and  potassium 
in  the  temperature  region  of  liquid  helium. 
H.  R.  Woltjer  and  H.  K.  Onnes  (Proc.  Fourth 
Intern.  Congress  Refrigeration,  1924,  1,  183 — 187a). 
— Sodium  and  potassium  at  1-5°  Abs.  did  not  show 
super-conductivity  as  do  mercury,  lead,  tin,  indium, 
and  thorium.  Chemical  Abstracts. 

Specific  electrical  resistance  of  tungsten  wires. 
J.  Tshkamoto. — See  B.,  1926,  365. 

Hall  effect  in  evaporated  films  of  iron,  cobalt, 
nickel,  palladium,  and  platinum.  H.  B.  Peacock 
(Physical  Rev.,  1926,  [ii],  27,  474 — 483). — For  films 
of  iron  (13 — 134  pp.),  cobalt  (11 — 166  pp),  and  nickel 
(6—270  pp)  the  Hall  coefficients  were,  respectively, 
1-4,  4-9,  and  7-8  times  the  bulk  values;  for  pal¬ 
ladium  (10 — 204  pp)  and  platinum  (6 — 36  pp)  the 
factors  were  0-66  and  0-64.  Iridium  films  have  a 
positive  Hall  effect.  The  ratios  of  the  specific  resist¬ 
ances  (film  :  bulk)  were  measured,  as  also  were 
variations  in  the  saturation  of  the  Hall  E.M.F. 
Films  of  the  ferromagnetic  metals,  when  heated,  gave 
values  approximating  to  those  for  the  metals  in  bulk. 
The  nature  of  the  difference  between  evaporated  films 
and  bulk  metal  is  considered.  A.  A.  Eldridge. 


Physical  properties  of  rubidium  and  caesium 
and  the  resistance  of  potassium  under  pressure. 
P.  W.  Bridgman  (Proc.  Amer.  Acad.  Arts  Sci.,  1925, 
60,  385 — 421). — See  this  vol.,  232. 

Effect  of  tension  on  the  transverse  and  longi¬ 
tudinal  resistance  of  metals.  P.  W.  Bridgman 
(Proc.  Amer.  Acad.  Arts  Sci.,  1925,  60,  423 — 449). 
— The  change  of  resistance  of  nickel  when  the  direc¬ 
tion  of  the  current  is  perpendicular  to  the  stress  is 
abnormal.  Results  are  given  for  aluminium,  gold, 
silver,  copper,  palladium,  platinum,  and  iron,  those 
for  the  first  four  being  doubtful. 

Chemical  Abstracts. 

Effects  of  torsion  on  the  thermal  and 
electrical  conductivities  of  aluminium  with 
special  reference  to  single  crystals.  J.  E. 
Calthrop  (Proc.  Physical  Soc.,  1926,  38,  207 — 213). 
— An  attempt  is  made  to  measure  changes  produced 
by  torsion  in  the  conductivities  of  aluminium  single 
crystals,  and  of  annealed  and  hard-drawn  wires. 
The  hard  wire  gave  a  decrease  in  thermal  conductivity 
of  a  few  parts  in  1000,  but  the  single  crystals  showed 
less.tlian  1  part  in  1000  parts.  Decreases  in  electrical 
conductivity  were  about  the  same  for  all  specimens, 
and  less  than  1  part  in  1000  parts.  C.  J.  Smithells. 

Constitution  of  alloys  of  aluminium  and  mag¬ 
nesium  from  32  to  48%  magnesium.  T.  Hal¬ 
stead  and  D.  P.  Smith  (Trans.  Amer.  Electrochem. 
Soc.,  1926,  49,  327 — 347). — Measurements  of  the 
resistance  at  25°  and  100°  and  of  the  therm  o-E.M.F. 
of  the  above  alloys  show  the  existence  of  two  regions 
of  solid  solution,  viz.,  36-8—38-8  and  39-4—43-0 
atoms  %,  respectively,  of  magnesium,  instead  of  the 
single  (3-field  found  by  previous  investigators  (Hanson 
and  Gayler,  B.,  1921,  13 ;  Ohtani,  ibid.,  1922,  377). 
The  composition  corresponding  with  the  formula 
Al5Mg3  lies  within  the  former  field,  but  no  simple 
stoicheiometric  ratio  falls  within  the  latter  field. 

R.  Cuthill. 

Thermoelectric  element.  O.  Hermann. — See 
B.,  1926,  371. 

Proof  of  a  polarisation  phenomenon  on  con¬ 
duction  of  electricity  through  electrically  double- 
refracting  nitrobenzene.  O.  Lohals  (Physikal. 
Z.,  1926,  27,  217 — 218). — Polarisation  of  nitro¬ 
benzene  is  held  to  be  responsible  for  the  discordant 
values  of  the  Kerr  constant  reported  by  different 
observers.  In  consequence  of  polarisation,  the  field- 
strength  in  the  immediate  neighbourhood  of  the 
electrodes  is  much  greater  than  in  the  interspace,  and 
hence  the  double  refraction  is  much  more  pronounced 
in  the  electrode  zones  than  elsewhere.  A  small 
Kerr  cell  consisting  of  a  drop  of  nitrobenzene  in 
contact  with  two  carbon  plates  1  mm.  apart  was 
observed  through  a  microscope  fitted  with  two  Nicol 
prisms.  With  an  applied  potential  of  1000  volts  and 
300 — 400  magnification,  the  light  intensity  is  observed 
to  be  greatest  in  the  immediate  vicinity  of  the  cathode. 
The  light  intensity'  decreases  very  rapidly'  away  from 
the  cathode  and  at  a  distance  0-01  mm.  is  that  of  the 
remaining  space  between  the  electrodes. 

J.  S.  Carter. 
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■  Magnetic  changes  in  iron  and  steel  below  400°. 
W.  H.  Dearden  and  C.  Benedicks  (J.  Iron  and  Steel 
Inst.,  June,  1926,  advance  proof,  pp.  24). — The  low 
temperature  changes  in  iron  and  steel  have  been 
investigated  by  a  magnetometric  method  in  which 
small  cylindrical  specimens  were  heated  while  sus¬ 
pended  at  an  angle  of  45°  to  a  magnetic  field  of 
15  gauss,  temperature-magnetisation  curves  being 
recorded  photographically.  Owing  to  the  demag¬ 
netising  effect  of  the  induced  poles,  the  absolute 
field  within  the  specimen  was  only  a  small  fraction 
of  1  gauss.  Pure  annealed  electrolytic  iron  showed 
a  sudden  increase  in  magnetisation  at  about  250°, 
whilst  the  quenched  material  showed  two  similar 
changes  at  225°  and  345°,  respectively.  Carbon 
steels  containing  up  to  1-25%  of  carbon  and  annealed 
at  910°,  gave  a  very  weak  point  at  130°  corresponding 
with  increased  magnetisation,  and  a  change  at  210° 
in  the  direction  of  lower  magnetisation,  the  latter 
change  being  due  to  ccmentito  (Fe3C).  Steels 
quenched  from  910°  showed  no  signs  of  the  cemcntite 
change  at  210°,  but  gave  weak  changes  at  120°  and 
260°,  with  a  marked  change  at  330°,  indicating  loss 
of  magnetisation.  Quenched  steels  re-heated  at  500° 
resembled  annealed  steels,  whilst  quenched  specimens 
tempered  at  low  temperatures  (200 — 250°)  still 
showed  the  330°  change  together  with  other  slight 
changes  due  to  |hc  austenite  — >  martensite  — X 
troostite  transformations,  but  although  troostite 
contains  cementitc,  the  latter  is  too  finely  dispersed 
to  give  a  magnetic  effect,  and  the  cementitc  change  at 
210°  is  shown  only  in  quenched  specimens  tempered 
above  300°.  All  points  were  determined  by  heating 
curves,  as  cooling  curves  show  marked  hysteresis 
effects.  W.  Hume-Rothery. 

Specific  resistance  and  thermoelectric  poten¬ 
tial  of  steels  differing  only  in  carbon  content. 
E.  D.  Campbell  and  H.  \V.  Mohr  (J.  Iron  and  Steel 
Inst.,  June,  1926,  advance  proof,  18  pp.). — Bars  of 
standard  steels  were  carburised  and  decarburised  to 
give  series  of  varying  carbon  content  but  fixed  amounts 
of  other  elements.  The  specific  resistance  (p)  was 
determined  at  25°,  and  the  thermoelectric  potential 
against  a  bar  of  pure  iron  with  hot  and  cold  junctions 
at  25°  and  0°,  respectively.  For  the  nearly  pure 
iron-carbon  steels  made  from  "  Armco  iron/’ 
P  =  10-44-)-3'7C7,  where  G  is  the  percentage  of  carbon  up 
to  1-1%  and  p=14-51+7*8(C— 1-1)  from  1-1%  to 
l-5%  carbon.  The  thermoelectric  potential  increases 
uniformly  up  to  T5%  carbon  at  the  rate  of  2-3 
microvolts  for  1%  of  carbon.  The  corresponding 
equations  for  a  perfectly  pure  iron-carbon  series 
would  be  p=10-0+3-7<7,  and  P=14-07+7-S(C,-l-l). 
For  a  nickel  steel  (3-5%  Ni,  0-63%  Mn)  p  increases 
with  rise  of  carbon  content  up  to  0'92%  carbon,  at 
the  rate  of  5-7  micro-ohms  for  1%  carbon,  compared 
with  3-7  for  the  pure  iron-carbon  series,  indicating 
that  the  presence  of  nickel  increases  the  solvent  power 
of  a-iron  for  carbides.  The  thermoelectric  potential 
increases  more  slowly  than  in  the  pure  iron-carbon 
series.  In  a  chrome— nickel  series  (3-69%  Ni,  1-5% 
Cr),  p  rises  rapidly  until  the  carbon  concentration 
(miliatoms/c.c.)  is  equal  to  or  slightly  greater  than  that 
of  the  chromium,  when  the  precipitation  of  double 


carbides  causes  a  sudden  drop  in  p,  which  falls  to  a 
minimum  when  the  carbon  concentration  is  twice  that  of 
the  chromium.  The  thermoelectric  potential  increases 
three  times  as  fast  as  in  the  iron-carbon  series,  until 
the  carbon  concentration  is  twice  that  of  the  chrom¬ 
ium,  after  which  the  increase  is  less  rapid.  In  the 
absence  of  nickel,  a  chrome-vanadium  series  (0-99% 
Cr,  0-2%  V)  shows  a  continuous  fall  in  p  down  to  a 
minimum  when  the  carbon  concentration  is  from 
2-6  to  3-0  times  that  of  the  chromium  and  vanadium 
together.  The  thermoelectric  potential  at  first 
increases  more  rapidly  and  later  more  slowly  than  in 
pure  carbon  steels.  The  above  results  referred  to 
annealed  steels ;  quenched  specimens  in  general 
show  higher  values  for  both  p  and  the  thermoelectric 
potential,  but  the  results  are  complex. 

W.  Hume-Rothery. 

Thermomagnetic  behaviour  of  ferrites.  H. 
Forestier  and  G.  Chaudron  (Compt.  rend.,  1926, 
182,  777 — -779). — The  ferrites  of  nickel,  copper,  lead, 
barium,  calcium,  cadmium,  and  zinc  have  been 
prepared  by  tho  method  previously  used  for  mag¬ 
nesium  ferrite  (A.,  1925,  ii,  1159).  For  the  ferrites 
of  nickel,  copper,  magnesium,  barium,  and  lead,  the 
magnetisation  decreases  with  increasing  temperature 
and  disappears  at  the  Curie  point,  and  the  heating 
and  cooling  curves  coincide.  Calcium  and  cadmium 
ferrites  also  give  coincident  curves,  unless  heated 
above  the  temperature  of  tho  Curie  point,  when  this 
is  found  to  be  depressed  on  cooling,  so  that  by  keeping 
the  substances  for  some  time  at  the  high  temperature 
they  are  completely  transformed  into  a  paramagnetic 
form.  Zinc  ferrite  gives  a  magnetisation-temperature 
curve  with  no  discontinuity,  and  reversible  throughout. 
The  mean  susceptibilities  X 103  between  0  and  100 
gauss  for  the  different  ferrites  are  :  copper  102, 
ferrous  SO,  nickel  78,  magnesium  54,  calcium  42'5, 
barium  9-9,  lead  T2,  and  zinc  0-16.  R.  Cuthill. 

Measurement  of  the  permeability  and 
hysteresis  of  ferromagnetic  substances  for  high 
frequencies  and  the  fundamental  equations  for 
ferromagnetism.  W.  Jaeger  and  W.  Meissner 
(Z.  Physik,  1926,  36,  161 — 168). — Theoretical  discus¬ 
sion  of  the  effect  of  rapidly  alternating  currents  on 
iron.  E.  B.  Ltjdlam. 

Magnetic  properties  of  odd  molecules.  N.  W. 
Taylor  (J.  Amer.  Chcrn.  Soc.,  1926,  48,  854 — 859). 
— Lewis’  prediction  that  “  odd  ”  molecules  are  para¬ 
magnetic  (cf.  “  Valence,”  1923,  p.  148)  is  confirmed 
experimentally  for  chlorine  dioxide,  thallium  in 
mercury  solution  (in  which  it  probably  exists  in  the 
form  of  ions,  Tl+),  diphenyl-a-naphthylmethyl,  and 
sodium  in  liquid  ammonia.  S.  K.  Tweedy. 

Magnetic  states  of  cobalt  chloride.  A. 
Chatillon  (Compt.  rend.,  1926,  182,  765 — 767). 
— From  susceptibility  measurements  with  cobalt 
chloride  in  various  states,  the  following  figures  for 
the  number  of  magnetons  and  Curie  points  (Abs.), 
respectively,  have  been  obtained  :  aqueous  solution, 
26,  — 12°;  amyl  alcohol  solution,  23,  0°;  ethyl 
alcohol  solution,  23,  16°;  solid  crystallised  from  ethyl 
alcohol,  26,  -16°;  CoC12,6H20,  from  -80°  to  50°, 
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25,  —30°,  and  from  110°  to  208-5°,  24,  14°;  ignited 
solid,  25,  7°.  R.  Cuthill. 

Effect  of  complex  ion  formation  on  the  mag¬ 
netic  susceptibility  of  paramagnetic  salts  in 
aqueous  solution.  S.  S.  Shaffer  and  N.  W. 
Taylor  (J.  Amer.  Chem.  Soc.,  1926,  48,  843 — 853). 
— The  susceptibilities  of  nickelous  chloride  and 
bromide,  copper  nitrate  and  bromide  solutions  are 
lowered  by  the  addition  of  substances  which  form 
stable  complex  ions  with  the  metal  ion.  Nickelous 
chloride  solution  is  rendered  diamagnetic  by  potassium 
cyanide ;  with  ammonia  two  molecular  species  of 
complex  ions  in  equilibrium  seem  to  be  produced. 
The  lowering  of  susceptibility  by  complex  ion  form¬ 
ation  is  roughly  parallel  to  the  firmness  of  the  linkings 
between  the  metal  atom  and  the  atoms  or  groups  in 
the  co-ordinated  position  (cf.  Pascal,  A.,  1913,  ii, 
544).  These  linkings  are  probably  at  least  partly 
magnetic  in  character.  S.  K.  Tweedy. 

Change  in  the  magnetism  of  metallic  hydr¬ 
oxides  in  contact  with  water.  (Mlle.)  S.  Veil 
(Ann.  Chim.,  1926,  [x],  5,  135 — 156). — The  magnetic 
properties  of  the  hydroxides  of  iron,  chromium, 
copper,  bi-,  and  ter- valent  nickel  change  when  the 
hydroxides  are  treated  with  water  in  sealed  tubes  at 
temperatures  between  120°  and  210°.  With  the 
exception  of  iron,  the  magnetic  properties  arc  then 
decreased.  Further  treatment  beyond  12  hrs.  has 
little  effect,  but  when  the  hydroxide  is  rcdissolved  in 
hydrochloric  acid  and  reprecipitated,  the  modified 
magnetism  persists,  and  a  further  change  occurs  on 
similar  treatment  with  hot  water.  Successive  treat¬ 
ments  cause  magnetic  changes  which  tend  towards  a 
limit.  If  the  modified  ferric  salt,  before  repreeipitation 
from  hydrochloric  acid  solution  as  hydroxide,  is 
recrystallised  as  a  double  salt  with  ammonium 
chloride,  the  cumulative  effect  of  the  treatment  is 
destroyed.  This  observation  is  associated  with  the 
fact  that  crystalline,  unlike  amorphous,  substances 
have  constant  magnetic  properties.  The  ferric 
chloride  solutions  were  examined  ultramicroscopic- 
ally,  but  all  were  optically  void,  and  no  difference  in 
this  respect  could  be  observed  between  solutions 
resulting  from  successive  treatments.  The  oxides 
derived  from  the  hydroxides  by  calcination  at  low 
temperatures  are  generally  less  magnetic  than  the 
corresponding  hydroxides.  The  effect  of  successive 
treatments  is  also  evidenced  in  the  oxides,  the  change 
in  magnetic  properties  being  in  the  same  direction 
as  those  of  the  hydroxides.  Nickel  oxide,  however, 
is  much  more  magnetic  when  derived  from  the 
hydroxide  treated  with  hot  water  than  when  obtained 
from  the  hydroxide  precipitated  in  the  cold.  The 
significance  of  magnetic  properties  in  relation  to 
chemical  composition  is  discussed.  F.  G.  SorER. 

Magnetic  properties  of  rare-earth  oxides. 
E.  H.  Williams  (Physical  Rev.,  1926,  [ii],  27, 
484 — 486). — The  magnetic  susceptibility  ( X  10°)  of 
pure  cerium,  holmium,  and  praseodymium  oxides, 
respectively,  is  0-14,  229,  and  13-4  dyne  cm.  per  g. 
(cf.  ibid.,  1918,  12,  158  ;  1919,  14,  348),  The  values 
accord  with  Kunz’s  “  resolution  numbers.” 

A.  A.  Eldridge. 


Magnetic  susceptibility  of  aqueous  solutions 
of  salts  of  the  rare  earths.  H.  Decker  (Ann. 
Physik,  1926,  [iv],  79,  324 — 360). — The  magnetic 
properties  of  aqueous  solutions  of  the  rare  earths 
have  been  studied  by  a  differential  method,  and  con¬ 
firmation  of  earlier  results  has  been  obtained.  The 
susceptibility  in  aqueous  solutions  is  equal  to  that 
of  the  salts  in  the  crystal  state.  Langevin’s  formula 
has  been  used  to  calculate  the  number  of  Weiss 
magnetons  and  of  Bohr  magnetons,  but  in  neither  case 
do  the  results  yield  whole  numbers.  Measurements 
with  chromium,  manganese,  iron,  cobalt,  nickel,  and 
cobalt  have  also  been  carried  out.  For  the  ferrous 
ion  25  Weiss  magnetons  were  calculated  and  for  the 
copper  ion  10  magnetons.  These  figures  confirm 
those  of  Weiss.  For  the  other  metals,  the  values 
lack  quantitative  significance  owing  to  the  difficulty 
of  procuring  preparations  free  from  iron.  The 
molecular  susceptibilities  of  various  anions  have  been 
evaluated.  R.  A.  Morton. 

Refractive  index  of  gases  and  vapours  in  a 
magnetic  field.  R.  Fraser  (Phil.  Mag.,  1926, 
[vii|,  1,  885 — 890). — Hydrogen,  nitrogen,  carbon 
dioxide,  oxygen,  and  sodium  vapour,  at  pressures  so 
low  that  the  period  of  the  Larmor  precession  is  at 
least  of  the  same  order  as  the  mean  time  between 
collisions,  show  no  change  of  refractive  index  when 
subjected  to  magnetic  fields  of  1S4  gauss.  The  ex¬ 
periments  of  Gerlach  and  Stern  (Ann.  Physik,  1924, 
[iv],  74,  673 ;  A.,  1925,  ii,  258)  and  of  Glaser  (A., 

1925,  ii,  642)  indicate  that  gases  and  vapours  are 

oriented  in  a  magnetic  field.  The  results  indicate, 
therefore,  that  the  atoms  and  molecules  examined 
react  to  light  in  a  manner  independent  of  their 
orientation.  A.  E.  Mitchell. 

Electro-optical  investigation  of  sodium  vapour. 
Corrections.  H.  Kopfermann  and  R.  Ladenrurg 
(Ann.  Physik,  1926,  [iv],  79,  96). — Corrections  to  an 
earlier  paper  (cf.  this  vol.,  216).  J.  S.  Carter. 

Anomalous  specific  heats  of  vitreous  sub¬ 
stances.  Boric  anhydride  and  glycerol.  M. 
Samsoen  and  P.  Mondain-Monval  (Compt.  rend., 
1926,182,  967 — 969). — A  curve  is  shown  relating  the 
temperature  to  which  a  known  weight  of  boric  anhy¬ 
dride  is  heated,  to  the  amount  of  heat  yielded  up  by 
1  g.  during  cooling  to  15°.  A  marked  break  is  shown 
at  218°,  where  the  specific  heat  changes  from  0-302  to 
0-344.  Another  curve  shows  the  relation  between 
the  heat  absorbed  by  1  g.  of  glycerol  and  the  tem¬ 
perature  to  which  it  is  previously  cooled.  A  break 
occurs  at  — 87°,  where  the  specific  heat  changes  from 
0-107  to  0-535.  In  each  case,  the  temperature  of 
transformation  differs  from  that  obtained  by  dilato- 
metric  means  by  25 — 27°.  (Cf.  A.,  1925,  ii,  1051.) 

J.  Grant. 

Present  status  of  theory  and  experiment 
relating  to  specific  heats  and  the  chemical 
constant.  F.  1.  G.  Rawlins  (Proc.  Physical  Soc., 

1926,  38,  176 — 192). — The  theoretical  and  experi¬ 
mental  aspects  of  the  specific  heats  of  solids,  liquids, 
and  gases  in  the  light  of  present  knowledge  are  dis¬ 
cussed.  Possible  lines  of  advance  have  been  indicated 
for  solids  in  view-  of  the  progress  now  being  made  in 
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X-ray  crystallography,  and  the  importance  of  further 
experimental  work  on  compressibilities  and  elastic 
constants  is  suggested.  Tentative  views  on  the 
specific  heat  of  liquids  are  given.  In  gases,  the 
quantum  theory  of  rotational  heat  is  shown  to  fail 
to  account  satisfactorily  for  the  behaviour  of  hydrogen 
at  low  temperatures.  The  chemical  constant  of 
monatomic  and  diatomic  substances  is  discussed, 
both  from  a  thermodynamical  and  from  a  statistical 
point  of  view.  Current  views  on  the  nature  of 
this  constant  are  outlined.  The  theory  of  gaseous 
degeneracy  and  its  bearing  on  specific  heats  and 
chemical  constants  is  reviewed.  C.  J.  Smith  ells. 

Law  of  heat  of  formation.  H.  Collins  (Chem. 
News,  1926, 132,  246—251,  262—266;  cf.  A.,  1922,  ii, 
6S5). — The  evidence  on  which  the  author  bases  his 
law  of  the  heat  of  formation  is  summarised.  Tabu¬ 
lated  data  are  given  for  compounds  of  43  elements 
showing  a  close  agreement  between  the  theoretical 
and  observed  values  for  the  specific  gravities  and  heats 
of  formation  of  many  compounds  of  these  elements. 

A.  R.  Powell. 

Latent  heat  of  vaporisation  of  liquid  oxygen- 
nitrogen  mixtures.  L.  I.  Dana  (Proc.  Amer. 
Acad.  Arts  Sci.,  1925,  60,  241—267). — By  means  of 
the  continuous  flow  method  at  constant  pressure,  and 
employing  a  special  calorimeter  of  suitable  con¬ 
struction,  the  latent  heats  of  vaporisation  at  atmo¬ 
spheric  pressure  of  liquid  oxygen  (50-01  cal.15/g.), 
nitrogen  (47-74  cal./g.),  and  their  mixtures,  have  been 
determined.  A  latent  heat  is  defined  and  measured 
which  involves  the  change  in  heat  content  from  the 
liquid  state  to  the  vapour  state  vertically  above  it 
on  the  vapour  line  in  the  temperature-composition 
diagram.  Chemical  Abstracts. 

Heats  of  fusion  of  organic  solvents  of 
relatively  low  m.  p.  S.  Mitstjktjri  (Bull.  Chem. 
Soc.  Japan,  1926,  1,  30 — 34). — The  following  values 
of  heats  of  fusion  have  been  deduced  from  measure¬ 
ments  of  the  f.  p.  of  dilute  solutions  in  certain 
organic  solvents  :  chloroform,  2080  cal.  (Beckmann 
and  Faust,  A.,  1915,  ii,  143,  give  2100  cal.) ;  acetone, 
1300  cal. ;  methyl  alcohol,  600  cal.  (Maas  and 
Waldbauer,  A.,  1925,  ii,  492,  give  1140  and  520  cal., 
respectively) ;  carbon  disulphide,  660  cal. ;  ethyl 
alcohol,  650  cal. ;  ethyl  ether,  1400  cal.  (whereas 
Beckmann  and  Waentig,  A.,  1910,  ii,  581,  give  the 
value  2030  cal.).  G.  M.  Bennett. 

Relation  between  composition  and  b.  p. 
E.  Q.  Adams  (J.  Amer,  Chem.  Soc.,  1926,  48, 
870 — 872). — The  b.  p.  at  760  mm.,  T x°  Abs.,  of 
most  normal  organic  liquids  and  many  inorganic 
non-electrolytes  is  given  by  V^.OOO/k,  where 
m  is  the  sum  of  the  number  of  atoms  of  each  element 
multiplied  by  one  less  than  the  number  of  the  row 
of  the  periodic  table  given  by  Hildebrand  (“  Solu¬ 
bility,”  1924,  p.  84)  in  which  it  occurs.  The  b.  p. 
under  a  pressure  of  p  atm.,  TP,  is  given  by  Tp~Txj 
(1 — 0-2  log p).  Some  classes  of  presumably  normal 
liquids  show  small  systematic  deviations  from  these 
equations.  S.  K.  Tweed v, 

Critical  temperature  of  mercury.  L.  A.  Sayce 
and  H.  V.  A.  Briscoe  (J.C.S.,  1926,  957— 958).— The 


critical  temperature  of  mercury  calculated  from  the 
normal  b.  p.  using  the  law  of  Guldberg  and  Guye 
(A.,  1890,  1043)  is  675°,  and  1550°  if  calculated  from 
surface  tension  data  (Jouniaux,  A.,  1925,  ii,  23). 
The  data  of  Traube  and  Teichner  (Ann.  Physik, 
1904,  [iv],  13,  620)  indicate  that  this  temperature 
is  above  1000°.  The  present  attempt  to  determine 
the  critical  temperature  by  heating  mercury  in  a. 
closed  silica  bomb  has  been  unsuccessful,  the  bomb 
bursting  at  a  temperature  above  1000°.  Immedi¬ 
ately  prior  to  bursting,  the  contrast  between  the 
opaque  liquid  and  the  transparent  vapour  was  well 
defined.  To  overcome  experimental  difficulties,  it  is 
suggested  that  mercury  might  be  enclosed  in  stout- 
walled  silica  vessels  and  heated  to  a  higher  temperature 
than  the  containing  vessel  by  means  of  high-frequency 
eddy  currents,  the  container  being  cooled  below  its 
softening  point  by  conduction  and  radiation. 

J.  S.  Carter. 

Measurements  of  the  surface  tension  of  liquid 
helium.  A.  T.  van  Urk,  W.  H.  Keesom,  and 
H.  K.  Onnes  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1925,  28,  958 — 962). — The  surface  tension  of  liquid 
helium,  in  contact  with  its  saturated  vapour,  has 
been  measured  by  the  method  of  capillary  rise.  The 
temperature  was  calculated  from  the  vapour  pressure 
(cf.  Onnes  and  Weber,  A.,  1916,  ii,  13).  By  plotting 
the  molecular  surface  tension  \j/u  against  temperature, 
it  has  been  shown  that  iAu  increases  linearly  with 
decrease  of  temperature  down  to  2-4°  Abs.,  below 
which  it  appears  to  approach  a  constant  value  in  the 
neighbourhood  of  1-5°  Abs.  The  Eotvos  constant 
for  the  straight  portion  of  the  curve  is  about  1,  which 
is  in  accordance  with  the  rule  that  the  constant 
increases  with  the  critical  temperature,  helium  having 
the  lowest  constant  and  the  lowest  critical  tem¬ 
perature.  The  deviation  from  a  straight  line  probably 
indicates  some  peculiarity  in  the  molecular  attraction. 

M.  S.  Burr. 

Drop-weight  method  for  the  determination  of 
surface  tension  and  the  weight  of  the  ideal  drop. 
W.  D.  Harkins  (Nature,  1926,  117,  690—691).— 
Polemical.  The  author  insists  that  the  weight  of  the 
ideal  drop  is  given  by  2 irry,  where  r  is  the  radius  of 
the  tip  and  y  is  the  surface  tension.  Iredale  (A., 
1923,  ii,  379)  uses  the  formula  - ry,  and  also  the 
incorrect  relation  /l-2=y1p1/y2p2.  A.  A.  Eldridge. 

Temperatures  of  equal  surface  tensions.  W. 
Herz  (Z.  anorg.  Chem.,  1926,  152,  160— 162).— The 
temperatures  at  which  46  organic  liquids  have  surface 
tensions  of  20  and  30  dynes  per  cm.  have  been  obtained 
by  interpolation  and  extrapolation  from  known  data 
and  the  ratios  of  these  temperatures  to  the  critical 
temperature  Tc  of  the  liquid  have  been  calculated. 
The  ratio  T20/Tc  varies  from  0-59  to  0-69  in  more 
than  40  cases  and  the  ratio  T30/Tc  from  0-46  to  0-58, 
the  variation  from  the  mean  not  exceeding  16%  in 
the  first  case  and  25%  in  the  second. 

A.  R.  Powell. 

Crystallisation  of  glycerol.  M.  Samsoen 
(Compt.  rend.,  1926,  182,  S46 — 847 ;  cf.  this  vol., 
562). — Crystallisation  nuclei  do  not  appear  in 
glycerol  until,  the  latter  has  undergone  prolonged 
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cooling  below  — 40°,  the  optimum  temperature 
range  being  —50°  to  —55°.  Traces  of  phosphorus 
pentoxide  increase  the  number  of  nuclei, 
either  by  virtue  of  withdrawing  water  from  the 
glycerol  (the  presence  of  less  than  0-5%  of  water 
prevents  the  formation  of  nuclei)  or  by  a  specific 
action  of  its  own.  The  rate  of  crystallisation  of 
glycerol  is  zero  below  —25°  and  above  +13°;  it 
attains  a  maximum  at  —9°.  The  crushed  crystals 
have  m.  p.  18-07°.  S.  K.  Tweedy. 

Chemical  constants  of  bromine.  K.  Jelltnek 
(Z.  anorg.  Chem.,  1926,  152,  16 — 24). — The  deter¬ 
minations  of  Latimer  and  Hoenshcl  (this  vol,  232) 
of  the  molecular  heats  of  lead  bromide  and  bromine 
at  very  low  temperatures  are  utilised  to  calculate  the 
chemical  constant  of  diatomic  bromine.  The  bromine 
pressure  of  lead  bromide  is  calculated  from  the  E.M.F. 
of  an  aqueous  cell,  from  that  of  a  cell  containing  the 
molten  bromide,  and  from  the  reduction  equilibrium. 
The  values  obtained  for  the  chemical  constant  are 
2-53  (18°),  2-34  (388—650°),  and  2-71  (650°),  respect¬ 
ively.  From  the  molecular  heat  of  bromine  and  its 
vapour  pressure  at  the  triple  point,  the  calculated 
valuo  is  2-75  (—4°).  The  mean  value  for  diatomic 
bromine  is  2-5+0-25,  and  for  monatomic  bromine, 
calculated  from  this  and  the  dissociation  equilibrium, 
1-89+0-20.  A.  Geake. 

Density  and  compressibility  of  acetylene. 
J.  Sameshima  (Bull.  Chem.  Soc.  Japan,  1926,  1, 
41 — 43). — The  density  of  carefully  purified  acetylene 
was  determined  by  Dumas’  method  at  0°  and  25° 
for  pressures,  p,  of  0-5— 1-5  atm.  The  interpolated 
normal  density  for  1  atm.  was  1-1747  at  0°  and  1-0740 
at  25°,  the  mean  coefficient  of  expansion  being 
0-0037496.  The  values  of  pv  at  0°  are  given  by 
1-0114—0-0114  p  (cf.  Howarth  and  Burt,  A.,  1925, 
ii,  818).  By  direct  comparison  of  the  behaviour  of 
acetylene  and  hydrogen  under  pressure,  the  product 
pv  was  determined  for  the  former  up  to  a  pressure  of 
12  atm.  S.  K.  Tweedy. 

Density  of  boric  oxide  from  a  fractional 
crystallisation  of  boric  acid.  H.  V.  A.  Briscoe, 
P.  L.  Robinson,  and  G.  E.  Stephenson  (J.C.S.,  1926, 
954 — 955). — A  previous  paper  (A.,  1925,  ii,  619) 
described  a  systematic  fractionation  of  boric  acid. 
Two  end-fractions  were  converted  into  boric  oxide 
glass  and  their  densities  compared  by  the  flotation 
method  (this  vol.,  219),  the  mean  densities  in  the 
region  18 — 19°  of  the  head  and  tail  fractions  being 
1-79415  and  1-79445,  respectively.  The  correspond¬ 
ing  atomic  weights  of  boron  are  10-790  and  10-796. 
The  beads  of  each  sample  showed  variations  in  density 
amongst  themselves,  and  little  value  is  attached  to  the 
third  decimal  figure,  the  results  merely  indicating  that 
fractional  crystallisation  of  boric  acid  does  not  pro¬ 
duce  a  change  as  great  as  0-01  in  the  atomic  weight 
of  boron.  J.  S.  Carter. 

Relations  between  temperatures,  pressures, 
and  densities  of  gases.  S.  F.  Pickering  (U.S. 
Bur.  Standards  Circular  No.  279,  1926,  1 — 85). — 
Calculations  involving  the  relations  between  temper¬ 
atures,  pressures,  volumes,  and  weights  of  gases  are 
described.  For  use  with  high  pressures,  the  simple 


gas  equation  may  be  corrected  to  the  form 
p2t)2/J127,2i  where  p,  v,  and  T  have  their  usual  signific¬ 
ance,  and  F1  and  F2  are  correction  factors  depending 
on  p1  and  '1\,  and  p2  and  T2>  respectively.  Graphs 
are  given  showing  the  values  for  these  correction 
factors  for  air,  argon,  helium,  hydrogen,  methane, 
neon,  nitrogen,  and  oxygen,  usually  up  to  200°  and 
200  atm.  The  different  equations  of  state  are 
reviewed.  The  equation  of  van  der  Waals  is  very 
inaccurate  quantitatively  except  for  neon.  Diet- 
erici’s  equation  gives  satisfactory  agreement  in  the 
neighbourhood  of  the  critical  temperature,  but  for 
higher  temperatures  the  equation  of  Berthelot  is 
better.  Various  tables  of  correction  factors,  aqueous 
vapour  pressures,  critical  constants,  etc.  are  given, 
with  an  extensive  bibliography.  Graphs  showing  the 
volumes  of  gases  delivered  from  cylinders  at  different 
pressures  are  included.  W.  Hume-Rothery. 

Vapour  pressure  of  ozone  at  very  low  tem¬ 
peratures.  A.  L.  Spangenberg  (Z.  physikal. 
Chem.,  1926,  119,  419 — 438). — The  vapour  pressure 
has  been  measured  between  —193°  and  —183°,  both 
statically  and  by  the  transport  method.  The  results 
are  representable  by  Nernst’s  formula,  log  p~  — 
A0/4-571  T+ 1-75  log  T— e2'/L571-i-C,  where  p  is  the 
vapour  pressure  in  mm.,  T  the  temperature  Abs., 
and  A0,  the  heat  of  vaporisation  per  g.-mol.  at  0° 
Abs.,  =3700  cal,;  e,  a  constant,  =0-05099;  and  G, 
the  chemical  constant,  =5-850.  If  p  is  in  atm., 
(7=2-97.  This  formula  gives  b.  p.  — 112-3°/760  mm. 
The  values  of  the  molecular  heat  of  vaporisation  in 
cal..  A,  calculated  from  the  vapour  pressures,  give  by 
extrapolation  the  above  value  for  A0,  and  can  be  repre¬ 
sented  by  the  formula  A=A0-f 3-5090  T— 0-051166  T2. 

R.  CUTHILL. 

Vapour  pressures  of  chlorine  dioxide.  F.  E. 
King  and  J.  R.  Partington  (J.C.S.,  1926,  925 — 
929). — The  vapour  pressures  of  pure  chlorine  dioxide, 
obtained  by  heating  silver  chlorate  in  a  current  of 
chlorine  at  85 — 95°,  have  been  determined  from  the 
f.  p.,  — 59°,  to  the  b.  p.,  +11°,  the  vapour  pressure 
at  the  f.  p.  being  10  mm.  A  fair  approach  to  a 
straight  line  is  obtained  on  plotting  values  of  log  p 
against  1/T  Abs.  The  value  of  the  latent  heat 
of  evaporation  of  liquid  chlorine  dioxide,  calculated 
from  data  in  the  region  of  the  b.  p.,  is  6520  cal.  per 
mol.  The  Trouton  constant  is  23,  the  values  calcul¬ 
ated  from  the  two  formula;  of  Nernst  and  from  that 
of  Wartenberg  being  20-85, 21-3,  and  20-2,  respectively. 
The  ratio  of  the  absolute  temperatures  corresponding 
with  vapour  pressures  of  760  mm.  and  200  mm.  is 
1-114,  the  value  shown  by  Ramsay  and  Young  to 
correspond  with  normal  liquids.  There  is  thus  very 
little,  if  any,  association  in  the  liquid  state,  the  formula 
in  both  the  liquid  and  gaseous  states  being  C102- 

J.  S.  Carter. 

Study  of  sodium  and  potassium  salts.  L. 
Hackspill  and  R.  Grandadam  (Ann.  Chim.,  1926, 
[x],  5,  218 — 250). — The  vapour  pressures  of  the 
chlorides  of  sodium  and  potassium  have  been  deter¬ 
mined  over  the  temperature  range  800 — 1100°.  The 
vapour-pressure  curve  of  mixtures  of  these  salts  has 
also  been  constructed,  and  its  form  indicates  that  the 
sodium  salt  can  be  separated  from  the  potassium  salt 
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by  fractional  distillation.  Iron  interacts  with  salts 
and  hydroxides  of  sodium  and  of  potassium  at  1000° 
to  form  the  alkali  metal.  The  cyanides  reduce  metallic 
oxides  to  the  metal  at  temperatures  varying  between 
560°  and  750°  with  simultaneous  formation  of  the 
alkali  metal.  The  m.  p.  of  potassium  cyanide,  purified 
by  recrystallisation  from  liquid  ammonia,  is  634-5°d; 
0-3°  and  that  of  sodium  cyanide  563-75°±l°. 

F.  G.  Soper. 

Evacuation  of  carbon  dioxide  and  water. 
N.  R.  Campbell  (Phil. Mag., 1926,  [vii],l,  762 — 768). — 
When  a  cooled  trap  is  used  for  removing  mercury 
vapour  during  an  evacuation,  other  substances  may 
condense  in  the  trap  and  establish  in  the  system  a 
vapour  pressure  large  enough  to  be  appreciable  but  so 
small  as  to  retard  the  rate  of  evacuation.  With  a 
trap  cooled  in  liquid  oxygen  boiling  at  atmospheric 
pressure,  carbon  dioxide  is  condensed,  whilst  if  solid 
carbon  dioxide  is  used,  water  is  condensed.  By 
maintaining  the  trap  at  78°  Abs.  by  boiling  the  oxygen 
under  reduced  pressure,  or  between  10S°  and  150° 
Abs.  by  means  of  solid  mercury  cooled  by  liquid 
oxygen,  pressures  less  than  10‘7  mm.  can  be  attained 
rapidly  even  in  the  presence  of  carbon  dioxide  and 
water  vapour.  The  utilisation  of  the  vapour  pressure 
of  carbon  dioxide  at  90-2°  Abs.  as  a  convenient 
standard  for  calibrating  ionisation  gauges  is  suggested. 

A.  E.  Mitchell. 

Equation  of  state  of  solid  substances  (metals) 
in  connexion  with  their  compressibility  and  with 
the  pressure  and  temperature  coefficient  of  this 
quantity.  J.  J.  van  Laar  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1926,  29,  95 — 112). — Van  der  Waals' 
equation  of  state  may  be  applied  to  solids  by  intro¬ 
ducing  a  term  k,  referring  to  the  “  static  ”  virial  of 
repulsion,  necessitated  by  the  fact  that,  in  a  solid, 
the  molecules  are  bound  to  definite  positions  of 
equilibrium.  The  equation  for  solids  thus  becomes 
p^-a/v-={\-\-RT)/(v— b).  If  b  be  regarded  as  a 
function  of  v,  it  is  found  that  the  pressure  and  temper¬ 
ature  coefficients  of  the  compressibility  coefficient  of 
copper  can  be  calculated  with  considerable  accuracy. 

M.  S.  Burr. 

Change  in  the  coefficient  of  dilatation  of  sub¬ 
stances  in  the  amorphous  state.  M.  Samsoen 
(Compt.  rend.,  1926,  182,  517 — 519 ;  cf.  A.,  1925,  ii, 
1051). — The  coefficients  of  cubic  dilatation  of  a  large 
variety  of  amorphous  organic  substances,  carried  out, 
using  mercury  as  the  dilatometric  liquid,  agreed  with 
those  resulting  from  Chevenard’s  method.  This  latter 
was  used  in  the  case  of  “  orca,”  whilst  for  glycerol,  dis¬ 
placements  were  read  directly  in  a  calibrated  semi¬ 
capillary  tube.  In  all  cases,  a  change  in  the  coefficient 
of  dilatation  was  noted  at  the  temperature  at  which 
the  viscosity  was  about  10M  c.g.s.u.,  the  new  value 
never  being  less  than  twice  the  old.  It  is  supposed 
that  this  is  produced  by  the  elimination  (by  means  of 
the  effect  of  Newtonian  attraction  on  the  molecules  at 
a  particular  viscosity)  of  the  factor  which  goes  to  make 
up  the  dilatation  coefficient  of  a  liquid  as  distinct  from 
that  of  a  solid ;  i.e.,  the  value  is  greatest  for  the  liquid 
state.  This  anomaly  is  too  general  to  be  associated 
with  allotropic  change  alone,  but  must  be  a  general 
property  of  amorphous  substances.  J.  Grant. 


Behaviour  of  nitrogen  according  to  the  law 
of  corresponding  states.  A.  T.  van  Urk  (Proc. 
Fourth  Intem.  Congress  Refrigeration,  1924,  1, 
79 — 80a;  Leiden  Comm.,  No.  169c;  cf.  following 
abstract). — The  curves  show  a  bend  in  the  neighbour¬ 
hood  of  the  critical  temperature  and  density.  As  the 
bend  of  the  deviation  curve  displaces  itself  towards 
greater  values  of  log  kv  with  increasing  temperature, 
it  is  probable  that  the  same  bend  exists  also  at  higher 
temperatures,  if  measured  at  greater  densities.  The 
deviation  curve  of  the  points  measured  by  Bridgman 
(Proc.  Amer.  Acad.  Arts  Sci.,  1924,  59,  173)  cuts  the 
zero  axis  with  a  positive  slope,  whilst  the  author’s 
curves  show  that  the  slope  at  smaller  densities  is 
negative.  Chemical  Abstracts. 

Behaviour  of  oxygen  according  to  the  law  of 
corresponding  states.  H.  A.  Ivuypers  (Proc. 
Fourth  Intern.  Congress  Refrigeration,  1924,  1, 
69 — 71a;  Leiden  Comm.,  No*  169b). — By  means  of 
the  equation  of  state  in  which  the  normal  volume  has 
been  taken  as  a  unit  of  volume,  the  y>vA  values  of  all 
isotherms  have  been  calculated  for  the  densities  of 
all  isotherm  points  measured.  The  differences  of  the 
measured  and  calculated  2wa,  expressed  in  percentages 
of  the  latter,  are  represented  graphically. 

Chemical  Abstracts. 

Rotation  entropy  of  di-  and  poly-atomic  gases. 
K.  Szell  (Z.  Physik,  1926,  36,  292— 299).— A 
formula  based  on  Planck’s  investigation  of  the 
physical  structure  of  the  phase-space  leads  to  results 
which  for  high  temperatures  agree  with  those  obtained 
by  other  workers  by  quite  different  methods. 

E.  B.  Ludlam. 

Experimental  test  of  the  degradation  of  mon¬ 
atomic  gases.  W,  Meissner  (Z.  Physik,  1926,  36, 
325 — 335). — When  compressed  helium  at  15°  Abs.  was 
allowed  to  expand,  the  proportion  liquefied  was  found 
to  be  0T9  of  the  whole.  This  is  much  more  than  is 
to  be  expected  from  the  calculation  based  on  the  theory 
of  corresponding  states.  The  theories  of  Nernst, 
Einstein,  and  Planck  are  discussed.  It  is  not  possible 
to  say  whether  the  divergence  between  the  experi¬ 
mental  result  and  the  theory  of  corresponding  states 
is  due  to  degradation  of  the  gas.  E.  B.  Ltolam. 

Binary  liquid  mixtures.  G.  Weissenberger, 
F.  Schuster,  and  0.  Zack  (Z.  angew.  Chem.,  1926, 
39,  270 — 271). — The  partial  vapour  pressures  at  20° 
of  the  more  volatile  constituents  of  mixtures  of  phenol 
with  trichloroethylene,  s-dichloroethylene,  chloro- 
ethylene,  and  ethylidenc  chloride  are  greater  than 
those  calculated  according  to  Raoult  and  van ’t  Hoff. 
Thus  molecular  compounds  are  not  formed.  None 
of  these  chlorinated  hydrocarbons  contains  the  tri- 
chloromethyl  group,  which  has  a  specific  relation  to 
aromatic  hydrocarbons.  The  ethyl  and,  especially,  the 
methyl  esters  of  acetic  acid  have  less  than  the  cal¬ 
culated  vapour  pressures  when  mixed  with  phenol. 
Molecular  compounds  are  formed,  the  active  atoms 
being  the  hydroxyl  hydrogen  of  the  phenol  and  the 
carbonyl  oxygen  of  the  esters.  Tetrahydronaphthalene 
does  not  form  compounds  either  with  these  esters  or 
with  trichloroethylene,  ethylidene  chloride,  or  carbon 
tetrachloride.  A.  Geake. 
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Viscosity  and  turbulence.  C.  Camichel,  L. 
Esoande,  and  M.  Ricaud  (Compt.  rend.,  1926,  182, 
881 — 883). — The  viscosity  coefficients  for  petrol, 
water,  and  sucrose  solutions  were  determined  in  the 
turbulent  condition  of  flow  by  the  Poiseuille  method. 
The  similar  behaviour  of  viscous  fluids  in  the  turbulent 
region  is  confirmed.  The  curves  connecting  the  pres¬ 
sure  difference  with  the  mean  rate  of  flow  approach 
each  other  on  passing  from  the  turbulent  to  the  non- 
turbulent  condition.  The  observations  are  extended 
to  gyratory  turbulence  in  fluids.  S.  K.  Tweedy. 

Coefficients  of  viscosity  of  certain  pairs  of 
isofluid  liquids.  V.  A.  Unkovskaja  and  E.  D. 
Volova  (J.  Russ.  Phys.  Chem.  Soc.,  1925,  57,  107 — 
123). — Measurements  of  the  viscosity  at  20°,  40°, 
and  60°  of  various  binary  mixtures  are  recorded. 
For  the  system  clilorobenzcne-bromobcnzene  the 
simple  mixture  rule  values  of  the  fluidity  are  dis¬ 
tinctly  greater  than  those  observed,  the  divergence 
attaining  a  maximum  value  for  mixtures  which  con¬ 
tain  rather  more  than  50  mol.  %  of  the  bromo-com- 
pound ;  the  divergence  increases  with  rise  of  temper¬ 
ature  to  1-6%  at  60°.  Similar  relations  are  shown  by 
isobutyl  acetate-ethyl  isovalerate ;  the  maximum 
deviation  corresponds  with  50  mol.  %  and  reaches 
0-5%  at  20°.  Ethyl  propionate  and  isobutyl  formate 
and  ethyl  butyrate  and  ethyl  isobutyrate  behave 
similarly.  Mixtures  of  propyl  acetate  and  ethyl 
propionate  give  a  rectilinear  fluidity  isotherm  at  40°, 
but  at  20°  the  mixture  containing  about  25  mol.  %  of 
the  former  component  exhibits  a  fluidity  0-2%  greater 
than  the  calculated  value  (cf.  Biron  and  Morguleva, 
A.,  1914,  ii,  174;  Biron,  Nitikin,  and  Jakobson, 
ibid.,  175).  T.  H.  Pope. 

Mutual  solubility  of  liquids.  III.  Mutual 
solubility  of  phenol  and  water.  TV.  Mutual 
solubility  of  n-butyl  alcohol  and  water.  A.  E. 
Hill  and  W.  M.  Malisoff  (J.  Amer.  Chem.  Soc., 
1926,  48,  918 — 927). — Agreement  is  expressed  with 
Kablukov  and  Maliseheva’s  criticism  (A.,  1925,  ii, 
768)  of  Hill’s  method  of  determining  mutual  solu¬ 
bility  by  the  indirect  volumetric  method. 

The  mutual  solubility  of  phenol  and  water  was 
determined  between  20°  and  the  critical  solution 
temperature,  which  was  found  to  be  65-85°,  corre¬ 
sponding  with  34%  of  phenol. 

The  mutual  solubility  curve  for  ?i-butyl  alcohol  and 
water,  which  was  determined  from  the  quadruple 
point,  —2-95°,  falls  between  the  curves  for  iso -  and 
sec- -butyl  alcohols.  The  critical  solution  temperature 
is  125-15°,  corresponding  with  a  concentration  of 
32-5%  of  w- butyl  alcohol.  S.  K.  Tweedy. 

Absorption  of  hydrogen  chloride  and  sulphur 
dioxide  in  sulphuric  acid  and  acetic  acid.  V. 
6upr  (Pub.  Fac.  Sci.  Univ.  Masaryk,  1926,  No.  68, 
1 — 17;  cf.  A.,  1925,  ii,  655). — The  absorption  of 
hydrogen  chloride  in  aqueous  solutions  of  0 — 100% 
acetic  acid  at  0°  and  25°,  in  62%  and  98%  sulphuric 
acid  at  40°  and  68°,  and  in  96%  sulphuric  acid  at 
various  temperatures,  has  been  determined.  The 
absorption  of  sulphur  dioxide  has  been  determined 
in  aqueous  solutions  of  0 — 100%  acetic  acid  at  27°, 
and  in  0 — 97%  sulphuric  acid  at  41°  and  62°.  The 
absorption  isotherms  for  sulphur  dioxide  and  hydrogen 


chloride  in  the  sulphuric  acid  solutions  show  minima 
at  concentrations  corresponding  with  the  hydrate 
H2S04,H20.  The  minima  flatten  with  increasing 
temperature  and  vanish  at  about  60 — 65°.  It  is 
suggested  that  the  changes  in  absorption  are  connected 
with  the  formation  of  the  hydrate,  which  dissociates 
at  higher  temperatures,  since  no  minima  occur  in  the 
corresponding  isotherms  for  acetic  acid,  which  forms 
no  hydrate  in  aqueous  solutions. 

C.  J.  Smithells. 

Solubility  measurements  on  ampholytes. 
H.  von  Euler  and  K.  Rudberg  (Arkiv  Kemi, 
Min.,  Geol.,  1926,  9,  No.  18,  1 — 6). — See  A.,  1925, 
ii,  853. 

Fat  solvents.  C.  E.  Bills  (J.  Biol.  Chem.,  1926, 
67,  279 — 285). — The  miscibility  and  colour  reactions 
of  five  different  fats  with  a  large  number  of  organic 
substances  have  been  studied  and  the  results  tabul¬ 
ated.  C.  R.  Harington. 

Osmotic  pressure  of  solutions.  V,  VI,  and 
VII.  M.  Levalt-Ezerski  (J.  Russ.  Phys.  Chem. 
Soc.,  1925,  57,  151 — 160;  cf.  this  vol.,  120). — The 
f.-p.  depression  for  any  solution  is  given  by  At— 
a(p—p')/p',  where  a=EN,  and  the  osmotic  pressure 
by  P=6(p—  2>')lp',  where  6=1240  if  P  is  expressed 
in  atmospheres.  This  equation  is  in  complete  agree¬ 
ment  with  the  results  of  Berkeley  and  Hartley’s 
measurements  of  the  osmotic  pressures  of  potassium 
ferrocyanide  (cf.  A.,  1916,  ii,  518;  1919,  ii,  271). 

T.  H.  Pope. 

Expression  for  the  reaction  of  aqueous  solu¬ 
tions.  I.  M.  Kolthoff  (Biochem.  Z.,  1926,  169, 
490 — 493). — A  criticism  of  Giribaldo  (this  vol.,  125). 

E.  C.  Smith. 

Spectrography  of  potassium  trihalides.  P. 
Job  (Compt.  rend.,  1926, 182,  632 — 634). — The  exist¬ 
ence  in  aqueous  solution  of  the  ions  I3',  Br3',  ClBr2', 
Brl2',  and  C1I2'  is  demonstrated  by  a  spectrographic 
method  (cf.  A.,  1925,  ii,  389,  471,  887).  Approximate 
equilibrium  constants  are  given.  S.  K.  Tweedy. 

Chemical  sorption.  I.  S.  Liepatov  (Z.  anorg. 
Chem.,  1926,  152,  73—90;  cf.  A.,  1925,  ii,  385,  957, 
1059). — Hydrated  manganese  dioxide,  starch,  and 
nitroalizarin  are  acidic  and  do  not  adsorb  acids. 
Hydrated  manganese  dioxide  is  the  most  acid  of  the 
three  and  adsorbs  bases  and  the  basic  constituents 
of  salts  containing  either  organic  or  inorganic  anions. 
Nitroalizarin  adsorbs  the  basic  constituent  from  salts 
containing  organic  anions,  but  not  from  those  con¬ 
taining  inorganic  anions,  and  starch  adsorbs  only  free 
bases.  For  the  adsorption  isotherm,  the  equation 
dc2ldc0—kA?n— c2)+ A',c,  is  recommended,  where  c0  is 
the  initial  concentration  of  solute,  c2  the  amount 
adsorbed,  and  m  the  amount  required  to  saturate  the 
adsorbing  material.  If  Aq — k2=v:k,  this  becomes 
m,-A-=  l/c0  log,  mj(m—wc2).  For  the  adsorption  by 
starch  of  potassium  hydroxide  from  solutions  in  80% 
alcohol,  the  rate  of  adsorption  is  highly  dependent  on 
the  concentration.  For  a  given  time,  the  value  of 
J  ok  is  independent  of  the  concentration.  After  15 
min.,  iv  is  greater  than  1  and  k2  has  therefore  a  negative 
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signification,  but  after  a  longer  time  w  becomes  less 
than  1,  corresponding  with  purely  physical  processes 
assuming  an  important  role.  The  rate  of  adsorption 
depends  on  the  difference  in  concentration  of  solute 
between  the  outer  and  inner  surfaces  of  the  adsorbent, 
i.e.,  it  is  a  diffusion  velocity.  Specimens  of  nitro- 
alizarin  prepared  by  two  different  methods  adsorbed 
copper  acetate  to  different  extents,  and  from  the 
measurements  it  is  concluded  that  they  differ  physic¬ 
ally  but  not  chemically.  Increasing  temperature 
greatly  accelerates  adsorption.  For  the  adsorption  of 
sodium  hydroxide  by  hydrated  manganese  dioxide, 
which  has  been  shown  to  be  a  chemical  process  (cf. 
Pavlov,  A.,  1925,  ii,  507),  the  temperature  coefficient 
is  very  small  owing  to  the  absence  of  diffusion  pro¬ 
cesses.  Nitroalizarin  adsorbs  only  the  basic  con¬ 
stituents  of  salts,  the  whole  of  the  acid  constituent 
remaining  in  the  solution.  The  colour  of  the  nitro¬ 
alizarin  is  changed  by  adsorption  and  varies  con¬ 
tinuously  with  the  initial  concentration  of  the  solute. 
The  adsorption  by  hydrated  manganese  dioxide  of 
the  basic  constituents  of  potassium  and  barium 
chlorides  shows  no  tendency  to  reach  a  maximum  with 
increasing  initial  concentration.  The  adsorption  of 
salts  which  are  hydrolysed  by  water  tends  towards  a 
maximum,  and  is  diminished  by  the  addition  of  acid. 
The  reversibility  or  otherwise  of  adsorption  depends 
on  the  nature  of  the  products  formed  in  the  process. 

A.  Geake. 

Chemical  nature  of  adsorption.  K.  C.  Sen 
(Biochem.  Z.,  1926,  169,  192 — 199). — Adsorption  of 
salts  or  ions  from  solution  is  influenced  by  the  nature 
of  the  adsorbent,  and  negative  ions  may  be  taken 
up  rapidly  by  negatively  charged  surfaces.  The 
presence  of  a  readily  adsorbed  anion  favours  the 
adsorption  of  a  cation.  Adsorption  of  a  negative 
ion  stabilises  a  negatively  charged  sol,  and  in  accord¬ 
ance  with  the  above  increases  the  total  salt  adsorp¬ 
tion.  Anions  are  differently  adsorbed  from  solutions 
containing  different  cations,  which  is  contrary  to 
what  would  be  expected  on  the  basis  of  Freundlich’s 
theory.  C.  Rimjngton. 

Adsorption  of  carbon  dioxide  by  activated 
coconut  charcoal.  H.  Rowe  (Phil.  Mag.,  1926, 
[vii],  1,  659 — 670;  cf.  this  vol.,  345). — The  rate  of 
adsorption  of  carbon  dioxide  by  activated  coconut 
charcoal  at  20°  for  low  initial  pressures  (2  x  10'2  to 
1-5  X10-1  mm.)  has  been  determined,  using  the 
apparatus  previously  described.  The  charcoal  was 
completely  freed  from  gases  at  450°;  after  cooling, 
a  known  volume  of  carbon  dioxide  was  admitted  and 
the  pressure  measured  at  intervals  up  to  24  hrs.  The 
time  required  to  attain  equilibrium  increased  with  the 
initial  pressure.  The  pressure-time  curves  consist 
of  two  parts,  the  initial  rapid  fall  of  pressure  being  due 
principally  to  adsorption,  the  later  slow  fall  to  absorp¬ 
tion.  The  latter  portion  of  the  curve  is  exponential, 
showing  that  the  absorption  follows  the  diffusion  law. 
The  rate  of  adsorption  has  been  determined  also  for 
samples  of  charcoal  containing  initially  some  adsorbed 
gas.  In  general,  adsorption  and  absorption  processes 
are  both  indicated,  but  below  a  definite  equilibrium 
pressure,  and  definite  concentration  of  the  gas  in  the 
charcoal,  adsorption  alone  is  operative.  Absorption 


begins  only  when  the  concentration  of  the  gas  in  the 
charcoal  has  reached  this  limiting  value. 

A.  B.  Manning. 

Physical  properties  of  active  charcoals,  and 
the  heat  effect  of  wetting  active  charcoals  with 
liquids.  H.  Herbst  (Kolloid-Z.,  1926,  38,  314 — 
321). — The  various  factors  affecting  the  adsorptive 
power  of  active  charcoals  are  discussed.  Other  things 
being  equal,  the  adsorptive  power  naturally  depends 
on  the  percentage  of  free  carbon  in  the  charcoal,  of 
which  the  specific  gravity  is  a  measure.  A  good 
capillary  structure  is  not  the  sole  criterion  of  adsorp¬ 
tive  power ;  it  must  go  hand  in  hand  with  the  presence 
of  unsaturated  carbon  molecules.  Charcoals  with 
low  porosity,  such  as  coconut  and  walnut  charcoals  or 
those  prepared  at  too  high  a  temperature  (above  1100°) 
and  thus  “  graphitised,”  show  the  phenomenon  of 
“  ultraporosity,”  i.e.,  only  the  smallest  molecules  are 
adsorbed,  since  larger  ones  cannot  enter  the  capil¬ 
laries.  In  order,  therefore,  to  obtain  a  measure  of 
the  true  activity  in  such  cases,  hydrogen  must  be 
used.  The  adsorption  of  substances  from  solution  is 
influenced  by  the  nature  of  the  solvent.  A  charcoal 
which  shows  activity  towards  a  gas  may  show  none 
towards  a  solution,  because  the  solvent  may  have 
a  low  wetting  power.  Conductivity  measurements 
afford  a  satisfactory  means  of  detecting  the  transition 
from  the  a  to  the  p  (“  graphitised  ”)  charcoal.  A -Ray 
investigations  in  this  connexion  are  liable  to  ambiguity 
in  interpretation.  A  search  for  another  transition 
at  higher  temperatures  would  be  of  interest.  The 
determination  of  porosity  by  comparison  of  the  true 
and  apparent  specific  gravities,  and  the  heat  of 
wetting  of  a  charcoal  with  liquids  are  discussed. 

N.  H.  Hartshorne. 

Wetting  adsorption.  Adsorption  of  deform¬ 
able  substances.  O.  Bartsch  (Kolloid-Z.,  1926, 
38,  321 — 32S). — A  stalagmometric  method  for  deter¬ 
mining  the  adsorption  of  oleic  acid  is  described.  From 
the  results  of  measurements  with  a  variety  of  adsorb¬ 
ents,  it  is  shown  that  the  wettability  of  the  adsorbents 
by  water  and  by  oleic  acid  is  of  great  influence  on  the 
process.  The  thickness  of  the  layer  of  adsorbed 
oleic  acid  can  amount  to  many  thousand  molecules. 
Having  special  regard  to  the  deformability  of  the 
adsorbed  liquid  particles  under  the  influence  of  the 
phase  boundary  forces,  an  explanation  is  given  of 
the  formation  of  powerfully  adsorbed  layers,  without 
invoking  the  assistance  of  molecular  attraction,  and 
without  conflicting  with  Langmuir’s  theory  of  a 
unimolecular  layer.  N.  H.  Hartshorne. 

Experimental  verification  of  Gibbs'  adsorp¬ 
tion  equation  by  observing  the  adsorption  by 
mercury  of  its  own  ions  from  solution,  and  its 
bearing  on  Nemst’s  theory  of  electrode  potential. 
R.  K.  Schofield  (Phil.  Mag.,  1926,  [vii],  1,  641 — 
658). — The  changes  in  concentration  of  mercurous 
ions  in  a  solution  of  mercurous  sulphate,  produced  by 
a  stream  of  drops  of  mercury  falling  through  it,  have 
been  determined,  using  a  modification  of  Patrick’s 
constant-flow  adsorption  tube  (A.,  1914,  ii,  249). 
The  quantity  of  mercurous  ions  adsorbed  per  unit 
area  of  mercury  is  identified  with  the  number  of  ions 
which  on  the  Nernst  theory  of  electrode  potential 
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are  deposited  on  the  mercury  surface,  and  impart  to 
it  their  charge.  The  variation  of  surface  tension  with 
applied  potential  of  a  mercury  surface  in  contact  with 
the  same  solution  has  also  been  determined  in  a 
capillary  electrometer  similar  to  that  used  by  Smith 
(A.,  1900,  ii,  330),  and  Gibbs’  equation  has  been  used 
to  calculate  the  ionic  adsorption  from  the  slope  of 
the  electro-capillary  curve.  The  satisfactory  agree¬ 
ment  between  the  two  sets  of  values  for  the  ionic 
adsorption  constitutes  a  quantitative  verification  of 
Gibbs’  adsorption  equation.  The  relation  between 
different  views  of  the  mechanism  of  the  electrode 
potential  is  briefly  discussed.  The  surface  charge 
may  be  regarded  as  set  up  by  a  flux  of  electricity 
across  the  surface,  producing,  in  accordance  with 
Faraday’s  laws,  the  same  quantity  of  mercurous 
sulphate  as  would  be  adsorbed  from  solution  had  no 
electric  flux  taken  place.  A.  B.  Manning. 

Electric  adsorption.  S.  Mokruschin  and  O. 
Essin  (Kolloid-Z.,  1926,  38,  307 — 310). — In  reference 
to  Mukherjee’s  conception  of  the  nature  of  electric 
adsorption  (Trans.  Faraday  Soc.,  1921,  48,  108),  the 
authors  discuss  the  probability  of  a  molecule  or  ion 
presenting  a  favourable  pole  or  charge  to  the  adsorb¬ 
ing  surface  when  colliding  with  it.  The  equation 
w=aS'(1  —  1/2")  is  deduced,  where  m  is  the  number  of 
molecules  adsorbed  by  an  “  elementary  surface,”  n 
tho  number  of  molecules  colliding  with  that  surface, 
and  S  the  number  of  “  elementary  surfaces.”  The 
equation,  with  certain  developments,  is  applied  to  the 
experimental  results  of  Ghosh  and  Dhar  (A.,  1924, 
ii,  733)  for  the  adsorption  by  freshly-precipitated 
barium  sulphate  of  chloride,  dichromate,  oxalate, 
arsenite,  bromate,  thiosulphate,  nitrite,  ferricyanide, 
and  iodate  ions,  and  is  found  to  be  in  excellent  agree¬ 
ment  with  them.  N.  H.  Hartshorne. 

Adsorption  of  electrolytes  by  cotton  yarn. 
Theory  of  mercerisation.  S.  Liefatov  (J.  Russ. 
Phys.  Chem.  Soc.,  1925,  57,  31 — 47). — The  behaviour 
of  cotton  towards  electrolytes  is  analogous  to  that  of 
starch.  Acids  are  very  slightly  adsorbed,  this  action 
being  most  marked  for  medium  concentrations  of 
the  acids.  Alkalis,  on  tho  other  hand,  are  readily 
adsorbed,  and  when  the  solutions  are  dilute,  the 
adsorption  follows  the  ordinary  formula.  On  account 
of  the  swelling  of  the  yarn,  adsorption  of  alkali  from 
concentrated  solution  follows  a  more  complex  course, 
the  curve  showing  an  abrupt  change  in  direction,  due, 
not  to  chemical  notion,  but  to  change  in  structure  of 
the  yarn  caused  by  the  swelling.  The  presence  of 
electrolytes  either  diminishes  or  affects  but  little  the 
adsorption  of  alkali  hy  cellulose,  any  diminution  of 
the  adsorption  being  closely  related  to  the  decreased 
swelling  of  the  cellulose.  The  results  indicate  that 
adsorption  of  alkali  by  cellulose  must  be  regarded  as  a 
chemical  adsorption.  T.  H.  Pope. 

Adsorption  of  alkali  by  cellulose.  S.  Liepatov 
(J.  Russ.  Phys.  Chem.  Soc.,  1925,  57,  48 — 54;  cf. 
preceding  abstract). — Sodium  and  potassium  hydr-  - 
oxides  are  absorbed  by  cellulose  in  very  nearly  the 
same  proportions,  but  barium  hydroxide  is  adsorbed 
in  much  larger  quantities.  "  The  adsorption  of  alkalis 
by  cellulose  is  expressed  by  the  ordinary  adsorption 


equation,  but  is  said  to  involve  a  chemical  reaction 
of  hydrolytic  nature.  T.  H.  Pope. 

Influence  of  adsorbents  on  surface  tension. 
L.  Jendrassik  (Biochem.  Z.,  1926, 169,  178 — 185). — 
The  surface  tension  of  crystalloid  and  colloid  solu¬ 
tions,  measured  by  a  static  method,  is  decreased  by 
wiping  the  surface  with  filter-paper.  Disturbance  of 
the  surface  by  allowing  the  solutions  to  flow  from  a 
pipette  restores  the  figure  to  its  normal  value. 
The  phenomenon  appears  to  be  due  to  an  alteration 
of  the  physical  equilibrium  of  the  solution  such  as  a 
concentration  of  the  surface  layer.  Talc  lowers  tho 
surface  tension  of  some  solutions  and  raises  that  of 
others.  C.  Rimington. 

Hyperbola  method  for  the  measurement  of 
surface  tensions.  A.  Ferguson  and  I.  Vogel 
(Proc.  Physical  Soc.,  1926,  38,  193 — 203). — When  a 
liquid  lies  between  two  plates  inclined  to  one  another 
at  a  small  angle,  its  surface  has  a  hyperbolic  section, 
from  the  measurement  of  which  its  surface  tension  can 
be  calculated.  The  method  has  long  been  known, 
but  has  recently  been  improved  by  Griinmach 
(Physikal.  Z.,  1910, 11,  980).  Errors  arise,  however, 
from  the  difficulty  of  determining  the  horizontal  and 
vertical  axes  of  co-ordinates,  and  according  to  the 
present  paper  this  difficulty  is  met  by  plotting  two 
linearly  related  functions  of  the  observations,  the 
surface  tension  being  deduced  from  the  co-ordinates 
of  the  resulting  mean  straight  line  and  the  angle 
between  the  plates.  The  latter  may  be  measured 
either  directly  or  by  calibration  with  a  liquid  of  known 
surface  tension.  C.  J.  Smithells. 

Electrical  phenomena  at  interfaces.  K.  C. 
Sen  (Z.  anorg.  Chem.,  1926,  152,  221 — 224;  cf.  this 
vol.,  122). — Examples  are  quoted  from  the  work  of 
Powis  (A.,  1915,  ii,  137)  and  of  Mukherjee  (A.,  1925, 
ii,  1149)  in  support  of  the  author’s  view  of  the 
behaviour  of  antagonistic  ions  in  the  coagulation  of 
colloids  and  the  inversion  of  emulsions.  In  many 
cases,  the  antagonistic  effect  of  the  ions  may  be 
masked  by  the  electrical  conditions  at  the  interface. 

A.  R.  Powell. 

Spectrometrical  measurement  of  the  increase 
of  thickness  of  surface  films  [on  metals].  G. 
Tammann  and  G.  Siebel  (Z.  anorg.  Chem.,  1926, 
152,  149 — 159). — When  polished  nickel  surfaces  are 
heated  in  a  stream  of  air  at  constant  temperature, 
the  oxide  film  increases  in  thickness  according  to  the 
equation  t=aebv—a,  where  y  is  the  thickness  of 
the  film  in  time  t,  a  is  a  constant  independent  of  the 
temperature,  and  b  is  the  decrease  in  oxygen  concen¬ 
tration  in  the  successive  oxide  layers.  The  rate  of 
thickening  of  the  film  varies  with  the  temperature 
according  to  the  equation  5y=2<64e*0  00B26lr_(273+45,). 
These  facts  indicate  that  the  oxide  film  adsorbs 
a  thin  gas  layer,  the  oxygen  content  of  which 
is  maintained  constant  by  continual  replenishment 
from  the  air,  but  the  rate  of  diffusion  of  oxygen 
through  this  film  does  not  follow  the  ordinary  diffusion 
law.  The  thickening  of  the  oxide  film  on  copper  in 
air  follows  the  same  law  as  that  of  nickel  only  after 
the  film  has  reached  a  thickness  equivalent  to  an  air 
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layer  400  [aio.  thick  (cf .  Tammann  and  Koster,  A.,  1922, 
ii,  831).  A.  R.  Powell. 

Electrical  properties  and  permeability  for 
ions  of  membranes.  VIII.  Permeability  of 
dried  collodion  membranes  for  non-electrolytes. 
A.  Fctjita  (Biochem.  Z.,  1926,  170,  IS — 29). — As 
was  found  in  the  case  of  univalent  cations  (A.,  1925, 
ii,  131),  the  rates  of  diffusion  of  a  number  of  non¬ 
electrolytes  through  dried  collodion  membranes 
follow  the  same  series  as  that  obtained  with  moist 
membranes,  but  the  differences  between  individual 
rates  are  much  magnified.  A  substance  which  diffuses 
through  moist  membranes  at  less  than  half  the  rate 
for  potassium  chloride  is  unable  to  diffuse  through 
the  dried  membrane.  Ammonia,  in  contrast  to  the 
ammonium  ion,  exhibits  an  exceptionally  large  rate 
of  diffusion.  The  permeability  for  water  is  shown 
to  be  of  the  same  order  as  that  for  other  easily 
permeable  substances.  R.  K.  Cannan. 

Cryoscopy  in  sodium  sulphate  [decajhydrate. 
E.  Pierret  (Bull.  Soc.  chim.,  1926,  [iv],  39,  590 — 
002;  cf.  Darmois  and  P«5rin,  A.,  1923,  ii,  831). — 
The  technique  of  Lowenherz’s  cryoscopic  method  in 
sodium  sulphate  decahydrate  is  improved  (cf.  A., 
1896,  ii,  149).  Sodium  salts  and  non-electrolytes 
behave  normally.  The  method  is  applicable  to  salts 
which  react  chemically  with  the  solvent,  provided 
small  depressions  are  used  and  the  decomposition 
products  are  known.  Complete  double  decomposi¬ 
tion  appears  to  occur  in  such  cases,  but  with  sulphates 
double  compounds  are  formed.  E.31.F.  measure¬ 
ments  confirmed  the  complete  double  decomposition 
in  the  case  of  cupric  chloride.  The  constant  for  the 
solvent,  determined  with  carbamide  is  33-7.  The 
experimental  results  for  some  metallic  salts  are 
recorded  ;  mol.  wts.  less  than  200  may  be  determined 
to  0-5%  by  the  method.  S.  K.  Tweedy. 

General  colloid  chemistry.  XIX.  Consti¬ 
tution  of  silicic  acid  sols.  II.  W.  Pauli  and 
Valk6  (Kolloid-Z.,  1926,  38,  289—300 ;  cf.  A.,  1925, 
ii,  521). — Silicic  acid  sols  as  prepared  by  Grimaux 
(Compt.  rend.,  1884,  98,  105)  by  the  saponification  of 
tetramethyl  orthosilicate  are  not  completely  free  from 
electrolytes,  but  the  latter  may  be  removed  by  electro- 
dialysing  the  sol  for  a  few  hours.  The  products 
have  a  hydrogen-ion  concentration  of  1-3  to  3-4  X 
10"5jV  and  a  specific  conductivity  of  4-6  to  13-6  x  10"6 
mho.  The  composition  of  the  colloid  particles  may  be 
represented  by  the  formula  [a:(Si02-f- wH20),ySi03H'] 
-f  2/H’,  already  advanced  for  the  Graham  sol  in  the 
previous  communication.  The  number  of  molecules 
associated  with  one  charge  ( xjy  in  the  formula)  varies 
between  6000  and  15,000  for  the  Grimaux  sols,  i.e., 
about  ten  times  the  values  found  for  the  Graham  sols. 
This  difference  is  attributed  to  the  fact  that  the  latter 
sol  is  prepared  in  a  solution  having  a  high  hydrogen- 
ion  concentration,  whilst  in  the  former  case  the 
solution  is  practically  neutral.  Grimaux  sols  with 
1 — 2%  Si02  are  stable  for  some  weeks.  Jellies  form 
gradually,  but  they  may  be  redispersed  merely  by 
shaking;  the  conductivity,  however,  remains  un¬ 
changed.  In  migration  velocity  determinations  by 
the  direct  macroscopic  method,  the  velocity  of  the 
sol-electrolyte  boundary  is  influenced  greatly  by  the 


nature  of  the  electrolyte.  The  migration  velocity 
of  the  particles  in  the  Graham  sol  is  estimated  to  be 
20xl0‘5,  and  in  the  Grimaux  sol  10 X 10-5  cm. /sec. 
All  the  particles  carry  charges.  The  addition  of 
potassium  chloride  or  barium  chloride  diminishes 
the  velocity,  whilst  sodium  hydrogen  carbonate  in¬ 
creases  it.  In  the  latter  case,  a  considerable  increase 
in  the  charge  number  of  the  particles  takes  place. 
The  decrease  of  conductivity  brought  about  by  the 
addition  of  hydrochloric  acid  to  silicic  acid  sols 
is  due  to  a  decrease  in  the  hydrogen-ion  concen¬ 
tration  consequent  on  the  formation  of  positively 
charged  particles  according  to  the  scheme  [ar(Si02-(- 
nHo0),?/Si02H']+2/Cr.  N.  H.  Hartshorn  e~ 

Selenium  and  tellurium  dispersoid  solutions 
with  varying  particle  size.  R.  Auerbach  (Kol¬ 
loid-Z.,  1926,  38,  343 — 347). — Prom  cryoscopic 

measurements,  it  is  found  that  metalloid  selenium 
dissolves  in  pyrosulphuric  acid  as  diatomic  molecules. 
Metalloid  selenium  of  any  degree  of  dispersion  changes 
at  130°  into  a  metallic  modification.  In  a  molecularly 
dispersed  solution,  this  change  is  due  to  a  breaking 
down  of  Se2  molecules  into  single  atoms.  It  is  accom¬ 
panied  by  a  colour  change  from  green  to  yellow.  By 
the  addition  of  water  to  solutions  of  Se2  in  pyro¬ 
sulphuric  acid,  with  consequent  increase  in  the  particle 
size,  at  20°  the  colour  changes  from  green  through 
yellow  and  red  to  violet,  and  the  metalloid  is  then 
precipitated,  whilst  above  130°  the  colour  change  is 
from  yellow,  through  red,  to  blue  and  the  metallic 
form  is  deposited.  In  both  cases,  the  colour  change 
is  in  accordance  with  Ostwald’s  colour-dispersity  rule. 
If,  however,  the  yellow  metallic  solution  is  coagulated 
at  the  ordinary  temperature,  the  first  result  is  the 
re-formation  of  the  Se2  molecules  accompanied  by  the 
change  from  yellow  to  green,  i.e.,  in  opposition  to  the 
colour-dispersity  rule.  After  this,  the  colour  changes 
proceed  in  the  normal  manner  and  finally  the  metalloid 
is  precipitated. 

Tellurium,  in  accordance  with  its  metallic  character, 
dissolves  in  pyrosulphuric  acid  only  as  single  atoms. 
On  coagulation  the  colour  changes  from  red,  through 
violet,  to  blue,  in  accordance  with  Ostwald’s  rule. 
Spectrophotograms  of  selenium  (in  both  forms)  and 
of  tellurium  solutions  are  shown  and  their  relation  to 
the  cryoscopic  results  is  indicated. 

N.  H.  Harts horne. 

Thermal  synthesis  of  colloids.  I.  Colloidal 
sulphur.  A.  Gutbier  (Z.  anorg.  Chem.,  1926, 
152,  163 — 179). — When  superheated  sulphur  vapour 
free  from  air  is  passed  into  air-free  water,  a  white 
sulphur  sol  is  formed  containing  up  to  0-0S2%  S. 
The  sol  has  an  acid  reaction  due  to  the  presence  of 
traces  of  polythionic  acids  and  hydrogen  sulphide; 
it  exhibits  the  Tjmdall  phenomenon  and  Brownian 
movement  and  appears  to  be  of  a  polydisperse  nature. 
The  sols  are  stable  for  2 — 6  weeks,  according  to  the 
degree  of  dispersion;  no  sulphur  can  be  extracted 
from  them  by  organic  solvents,  but  the  sulphur  that 
slowly  precipitates  on  keeping  readily  dissolves  in 
carbon  disulphide  and  appears  to  be  the  S\  form. 
A  sol  containing  0-022%  S  had  cf?  1-003,  o-50  1-012, 
17“  1-02,  and  under  the  influence  of  a  current  at 
ilO — 220  volts  the  particles  of  sulphur  migrated 
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towards  the  anode.  Sols  with  a  higher  sulphur 
content  (up  to  0-85%)  were  obtained  by  condensing 
sulphur  vapour  in  dilute  solutions  of  organic  pro¬ 
tective  colloids,  e.g.,  a  0-5%  solution  of  saponin  or 
a  1-0%  solution  of  starch.  A.  R.  Powell. 

Preparation  of  a  pure  gold  sol.  W.  M.  Bendien 
(Chem.  Weekblad,  1925,  23,  168). — Sols  suitable  for 
examining  the  effects  of  electrolytes  can  be  obtained 
without  dialysis  by  employing  Bredig’s  dispersion 
method  in  a  solution  of  0  0001A7-hydrochloric  acid, 
diluting  with  five  times  the  volume  of  conductivity 
water,  and  neutralising  with  the  exact  equivalent  of 
potassium  hydroxide.  S.  I.  Levy. 

Colloid  chemistry  of  clay  and  kaolin.  K. 
Nishiicawa  (Kolloid-Z.,  1926,  38,  328— 333).— The 
reason  for  the  necessity  of  the  moistening  and  air- 
drying  stages  in  the  making  of  coherent  articles  from 
clay  is  thought  to  lie  in  gel  formation,  which  causes  the 
particles  to  become  mechanically  linked  to  one  another, 
possibly  by  sharing  water  of  hydration.  To  throw 
light  on  this  point,  measurements  of  the  viscosity  of 
various  German  and  Japanese  clay  and  kaolin  suspen¬ 
sions  under  different  pressures  have  been  made.  At 
high  pressures,  i.e.,  with  small  times  of  flow,  the 
Hagen-Poiseuille  law  was  found  to  hold,  but  with  low 
pressures  the  viscosity  was  relatively  very  much 
greater,  the  effect  being  more  marked  the  more  con¬ 
centrated  the  suspension.  This  behaviour  is  the  same 
as  that  observed  in  the  gelatinisation  of  gelatin, 
agar,  and  other  strongly  hydrated  solutions,  and 
indicates  the  influence  of  “  structure  viscosity.”  A 
graphical  method  for  indicating  the  extent  to  which 
a  clay  suspension  exhibits  structure  viscosity  is 
described.  It  is  found  that  the  clay  showing  the 
greatest  structure  viscosity  also  shows  the  least 
diminution  in  volume  on  drying.  Ostwald’s  equa¬ 
tion  for  solutions  showing  structure  viscosity,  viz., 
PxnXtx—K,  where  px  is  the  pressure,  n  a  constant 
greater  than  1,  tK  the  time  of  flow,  and  K  a  constant, 
is  found  to  hold  for  lower  values  of  tx- 

N.  H.  Hartshorne. 

Polychromism  of  sulphur.  Wo.  Ostwald  and 
R.  Auerbach  (Kolloid-Z.,  1926,  38,  336 — 342). — 
Cryoscopic  measurements  with  the  clear  blue  solutions 
of  sulphur  in  pyrosulphuric  acid  show  the  molecules 
to  be  diatomic.  It  is  to  be  assumed  that  blue  solutions 
in  other  solvents  (e.g.,  hot  glycerol)  also  contain  the 
sulphur  in  this  form,  which  is  thus  much  more  highly 
dispersed  than  in  most  organic  solvents  in  which  the 
molecules  are  octatomic.  There  are  two  series  of 
sulphur  solutions  of  varying  degrees  of  dispersity  and 
varying  colour.  One  is  obtained,  e.g.,  by  the  pro¬ 
gressive  dilution  of  pyrosulphuric  acid-sulphur 
solutions  with  water,  and  the  second,  e.g.,  by  the 
decomposition  of  thiosulphates  with  acid.  The 
first  series  begins  with  the  highly-dispersed  S.,  mole¬ 
cules  and  passes  through  the  colloid  range  to  coarse 
dispersions.  The  second  begins  at  the  smallest 
colloid  particles  and  finishes  also  at  coarse  suspensions. 
The  colours  of  the  first  series  start  at  pure  ultra- 
marine  blue  and  pass  to  green,  then  to  opalescent 
yellow,  red,  violet,  then  to  a  very  turbid  and  impure 
blue  and  green,  and  finally  to  yellow,  macroscopic 


sulphur.  In  the  second  series  the  latter  colours  are 
more  readily  reproducible.  They  commence  with  the 
opalescent  yellow  and  thereafter  follow  the  same  order. 
Sulphur  solutions  with  sufficiently  wide  variations  of 
dispersity  thus  pass  through  the  visible  spectrum 
twice,  and  so  furnish  an  inorganic  and  purely  dis- 
persoid-chemical  analogue  to  the  colours  observed 
by  Piccard  with  organic  salts.  The  colour  changes 
are  produced  by  the  movement  of  three  absorption 
bands,  two  of  which  were  previously  postulated  by 
Ostwald.  In  molecularly  dispersed  (S2)  solutions, 
all  these  bands  are  in  the  region  of  photographic 
spectroscopy,  two  in  the  ultra-violet,  and  one  in  the 
visible  part.  With  decreasing  dispersity,  the  bands 
shift  towards  the  longer  wave-lengths,  in  accordance 
with  Ostwald’s  colour-dispersity  rule.  The  analogy 
between  the  sulphur  solutions  and  ultramarine  sols 
is  emphasised  and  discussed.  In  many  respects,  the 
investigations  confirm  the  conclusions  of  von  Weimarn. 

N.  H.  Hartshorne. 

Method  of  determining  the  particle  size  of 
colloidal  solutions.  A.  So6s  (Kolloid-Z.,  1926, 
38,  300 — 306).- — A  colloidal  solution  may  be  considered 
to  consist  of  a  number  of  equal  layers,  in  each  of  which 
the  projection  of  the  particles  is  just  sufficient  to 
cover  the  plane  of  the  layer.  Generally,  a  given 
thickness  of  solution  does  not  contain  a  whole  number 
of  these  “  complete  ”  layers,  so  that  if  light  rays  are 
passed  through  the  solution,  the  emerging  light  is 
made  up  of  two  components,  for  in  passing  through  the 
“  incomplete  ”  layer  a  portion  of  the  light  beam 
encounters  the  particles  and  suffers  change  (a  reduc¬ 
tion  in  amplitude)  and  the  remainder  passes  through 
unhindered.  The  intensity  of  the  emergent  light 
is  not  therefore  directly  proportional  to  the  thick¬ 
ness,  but  is  an  isoperiodic  function  of  it,  producing 
a  wave-like  curve  in  which  the  wave-lengths  are 
equal  to  the  depth  of  a  “  complete  ”  layer.  This 
depth  ( h )  can  be  shown  to  be  connected  with  the 
radius  of  a  particle  (r)  by  the  equation  r=3ch/4s 
(assuming  that  the  particles  are  spherical),  in  which  c 
is  the  concentration  of  the  solution  and  s  the  specific 
gravity  of  the  particles.  The  method  thus  developed 
theoretically  has  been  tested  with  gold  and  silver 
hydrosols,  using  the  yellow  rays  from  a  mercury- 
vapour  lamp,  and  measuring  the  intensity  of  the 
emerging  radiation  by  means  of  a  polarisation  spectro¬ 
photometer.  The  wave-like  form  of  the  curves 
obtained  by  plotting  thickness  of  solution  against 
the  angular  reading  of  the  analyser  is  clearly  marked. 
The  values  of  the  particle  size  thus  obtained  are 
about  one  hundredth  of  those  given  by  the  Zsig¬ 
mondy  ultramicroscopic  method.  This  discrepancy 
is  thought  to  be  due  to  the  fact  that  in  the  latter  and 
other  ultramicroscopic  methods,  only  the  large 
particles  are  counted,  and  distribution  of  the  total 
quantity  of  substance  amongst  these  leads  to  results 
which  arc  far  too  high.  This  source  of  error  has 
previously  been  recognised,  but  not  its  magnitude.  It 
is  pointed  out  that  the  above  equation  is  not  strictly 
true,  since  the  projections  of  the  particles  can  cover 
one  another  before  they  cover  the  whole  field,  but  it 
is  anticipated  that  the  correction  so  involved  would 
not  be  large.  N,  H.  Hartshorne. 
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Influence  of  non-electrolytes  on  the  precipit¬ 
ation  of  colloids  by  electrolytes  and  on  the 
adsorption  of  ions.  K.  C.  Sen  (Kolloid-Z.,  1926, 
38,310 — 314). — The  coagulation  of  manganese  dioxide 
sol  by  copper  sulphate  and  by  silver  nitrate  in  the 
presence  of  ethyl  alcohol  and  of  sucrose  has  been 
studied.  Sucrose  and  ethyl  alcohol  stabilise  the  sol 
against  copper  sulphate,  the  former  to  a  high,  and  the 
latter  to  a  low  degree.  With  silver  nitrate,  sucrose 
exerts  no  appreciable  effect,  whilst  ethyl  alcohol 
sensitises  the  sol.  The  adsorption  of  copper  sulphate 
and  silver  nitrate  by  air-dried  hydrated  manganese 
dioxide  is  increased  considerably  by  the  addition  of 
the  above  non-electrolytes.  The  conclusion  of  Weiser 
(A.,  1925,  ii,  108),  that  adsorption  of  a  non-electrolyte 
lowers  the  adsorption  of  an  electrolyte,  is  not  therefore 
generally  valid.  The  effect  of  non-electrolytes  on 
colloids  is  discussed,  and  it  is  shown  that  the  above 
cases  are  anomalous  and  not  susceptible  to  any  simple 
explanation.  The  nature  of  the  non-electrolyte  is 
evidently  of  some  significance. 

N.  H.  Hartshorne. 

Influence  of  some  stable  colloids  on  the  floc¬ 
culation  of  colloidal  suspensions.  A.  Boutaric 
and  (Mlle.)  6.  Perreatj  (Rev.  g<5n.  Colloid.,  1926, 
4,  33 — 39,  75 — 78). — A  more  detailed  account  of 
work  already  published  (A.,  1925,  ii,  1155). 

Anomalous  flocculation  of  clay.  A.  P.  Joseph 
and  H.  B.  Oakley  (Nature,  1926, 117,  624). — Highly 
purified  clay  suspensions  show  no  anomalous  behaviour 
in  flocculation  by  calcium  and  sodium  hydroxides, 
but  the  necessary  concentrations  differ.  Calcium 
compounds  are  much  more  powerful  flocculants  than 
those  of  sodium.  If  gradually  increasing  quantities 
of  mixtures  of  chloride  and  hydroxide  are  added  to 
a  dilute  clay  suspension,  the  flocculating  effect  at 
first  increases  very  rapidly  with  the  concentration, 
then  rapidly  decreases,  and  then  permanently 
increases.  A.  A.  Elbridge. 

Dispersoidological  investigations.  VI.  Cellu¬ 
lose  dispergation  in  concentrated  aqueous  solu¬ 
tions  of  strontium  thiocyanate,  bromide,  and 
chloride.  P.  P.  von  Weimarn  and  K.  Aoki  (Rep. 
Imp.  Ind.  Res.  Inst.,  Osaka,  1925, 6,  No.  10, 11 — 33). — 
Normal  dispergation  curves,  the  velocity  of  dis¬ 
pergation  increasing  with  rising  temperature,  were 
obtained  in  experiments  at  130 — 160°  or  170—180° 
with  1  g.  of  cellulose  hi  100  c.c.  of  aqueous  solutions 
of  strontium  thiocyanate  saturated  at  25°,  50°,  or 
75°.  At  constant  temperature  the  velocity  increases 
with  increasing  concentration  of  salt.  Increase  in 
the  amount  of  cellulose  added  prolongs  the  time 
required  for  complete  dispergation.  Similar  results 
were  obtained  for  strontium  bromide  and  chloride, 
but  the  rate  of  dispergation  was  much  smaller. 

Chemical  Abstracts. 

Dispersoidological  investigations.  VII. 
Cellulose  dispergation  in  concentrated  aqueous 
solutions  of  barium  thiocyanate  and  bromide. 
P.  P.  von  Weimarn  and  S.  Kataoka  (Rep.  Imp.  Ind. 
Res.  Inst.,  Osaka,  1925,  6,  No.  10,  37— 44).— The  rate 
of  dispergation  of  cellulose  in  barium  thiocyanate 
solution  is  increased  by  rise  of  temperature,  but 


reduced  by  exclusion  of  air  and  avoidance  of  stirring. 
Barium  bromide  does  not  effect  the  complete  disperg¬ 
ation  of  cellulose.  Chemical  Abstracts. 

Dispersoidological  investigations.  VIII. 
Cellulose  dispergation  in  concentrated  aqueous 
solutions  of  calcium  bromide  and  chloride. 
P.  P.  von  Weimarn  and  S.  Otsuka  (Rep.  Imp.  Ind. 
Res.  Inst.,  Osaka,  1925,  6,  No.  10,  47 — 60;  cf. 
preceding  abstracts). — Cellulose  is  readily  dispergated 
by  saturated  solutions  of  calcium  bromide,  less  readily 
by  those  of  the  chloride.  Chemical  Abstracts. 

Dispersoidological  investigations.  IX. 
Ability  of  thiocyanates  and  halides  of  alkaline- 
earth  metals  to  produce  dispergation  of  cellu¬ 
lose.  P.  P.  von  Weimarn  (Rep.  Imp.  Ind.  Res. 
Inst.,  Osaka,  1925,  6,  No.  10,  63 — 67 ;  cf.  preceding 
abstracts). — The  activity  decreases  in  the  order  : 
salts  of  calcium,  strontium,  barium;  thiocyanates, 
iodides,  bromides,  chlorides. 

Chemical  Abstracts. 

Dispersoidological  investigations.  X.  Cellu¬ 
lose  dispergation  in  aqueous  sodium  citrate 
and  calcium  chloride  solutions  of  extremely 
low  concentrations.  P.  P.  von  Weimarn  and 
H.  Hori  (Rep.  Imp.  Ind.  Res.  Inst.,  Osaka,  1925,  6, 
No.  10,  71 — 79). — A  study  of  “  dispersoidal  solutions 
of  the  second  kind,”  dilute  solutions  of  cellulose  in 
cold  salt  solutions,  incapable  of  gelatinising  on 
cooling.  With  sodium  citrate,  maximum  dispergation 
is  observed  in  0  025 — 0-05  millimolar  solutions ;  with 
calcium  chloride,  in  0-025  millimolar  solutions. 

Chemical  Abstracts. 

Colloid-chemical  experiments  on  cholesterol; 
R.  Stern  (Kim.  Woch.,  1925,  4,  1650 — 1651 ;  from 
Chem.  Zentr.,  1926,  I,  324). — The  precipitation  of 
cholesterol  from  aqueous  dispersions  by  dilute  solutions 
of  proteins  does  not  involve  any  electrical  effect,  but  is 
due  to  the  dehydration  of  the  particles  of  the  decidedly 
hydrophobic  cholesterol  sols.  J.  S.  Carter. 

Colloidal  particles  in  alternating  fields  of 
various  frequencies.  0.  Bluh  (Ann.  Physik, 
1926,  [iv],  79,  143 — 144). — An  earlier  investigation 
(this  vol.,  23)  on  the  dependence  of  the  mobility  of 
colloidal  particles  on  the  frequency  resulted  in  a 
discrepancy  between  experiment  and  theory  which  is 
now  accounted  for  mathematically.  R.  A.  Morton. 

Swelling  of  caoutchouc  and  the  constitution 
of  the  solvent.  J.  Salkind  (Ber.,  1926,  59,  [B], 
525 — 528). — The  maximum  weight  of  liquid  absorbed 
per  unit  weight  of  raw  caoutchouc  is  independent 
of  the  chemical  constitution  of  the  isomeric  esters, 
ethyl  formate,  and  methyl  acetate,  but  varies  greatly 
with  the  structure  of  the  three  esters,  C4H802  (propyl 
formate,  ethyl  acetate,  and  methyl  propionate),  and 
the  four  esters,  C5H10O2  (isobutyl  formate,  propyl 
acetate,  ethyl  propionate,  and  methyl  butyrate). 
With  vulcanised  rubber,  the  swelling  is  less  pro¬ 
nounced  but  otherwise  similar.  The  maximum 
increases  with  increasing  mol,  wt.  of  ester,  and  with 
isomeric  esters  the  highest  maxima  are  observed  in 
the  presence  of  a  long,  straight  carbon  chain.  The 
radical  of  the  acid  appears  to  exert  a  greater  influence 
than  that  of  the  alcohol.  There  does  not  appear  to 
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be  even  an  approximate  parallelism  between  swelling 
and  dielectric  constant,  surface  tension,  or  density 
of  the  ester,  so  that  in  these  cases  Ostwald’s  expression 
VC-D=const.  (in  which  Q,  D,  and  n  are  the  swelling 
pressure,  dielectric  constant,  and  a  constant  depending 
on  the  medium)  does  not  appear  to  hold  (cf.  A.,  1921, 
i,  733).  The  rates  of  swelling,  calculated  from  the 
formula  K=\jt .  log  aj(a—x),  diminish  fairly  regularly 
with  the  time  and  are  approximately  the  same  for 
isomeric  esters.  H.  Wren. 

Kinetics  of  the  swelling  and  de-swelling  of 
gels.  S.  Liepatov  (J.  Russ.  Phys.  Chem.  Soc., 
1925,  57,  55 — 64). — Measurements  of  the  rate  of 
absorption  of  water  by  glue  and  by  gum  tragacanth 
show  that,  when  the  swelling  of  a  gel  is  not  complicated 
by  any  secondary  change,  its  velocity  is  given  by  the 
equation  K—l/t .  log*  m/(m — Q),  whore  m  is  the 
weight  of  the  dry  gel  and  Q  the  quantity  of  water 
absorbed  by  the  gel  in  time  t.  Similar  measurements 
of  the  absorption  in  presence  of  dilute  solutions  of 
potassium  hydroxide,  hydrochloric  acid,  or  potassium 
dichromate  or  ferricyanide  show  that,  when  the  swelling 
is  accompanied  by  a  secondary  process,  its  velocity  is 
more  suitably  expressed  by  K=ljt .  log,  m[(m — yQ), 
where  y  is  the  velocity  constant  of  the  secondary 
process.  The  latter  equation  embraces  all  known 
cases  of  the  swelling  of  gels. 

The  velocity  of  de-swelling  of  a  swollen  gel  in  a 
medium  such  as  alcohol  depends  on  the  rate  of 
diffusion  of  water  (1)  from  the  inner  to  the  outer 
layers  of  the  gel  and  (2)  into  the  surrounding  liquid. 
This  process  is  continuous,  and  its  velocity  is  given  by 
K—l/(a—E)t.loge(a—z)E/(E—z)a,  or,  in  some 
instances,  more  accurately  by  yK=l/(a—E)t .  log,  (a 
-yz)EI(E-yz)a,  where  a  indicates  the  original 
amount  of  water  in  the  gel,  and  E  and  z  indicate  the 
amounts  of  water  which  the  gel  gives  up  in  infinite 
time  and  time  t,  respectively.  These  equations  are  in 
good  agreement  with  the  results  obtained  when  glue 
is  immersed  in  40%  formaldehyde  solution  or  in 
methyl  or  ethyl  alcohol,  and  with  all  other  known 
cases  of  the  dehydration  of  gels.  T.  H.  Pope. 

Method  for  rapid  determination  of  cata- 
phoresis.  R.  H.  Humphry  (Kolloid-Z.,  1926,  38, 
306 — 307). — An  apparatus  for  rapidly  ascertaining 
the  charge  on  colloidal  particles  in  non-aqueous  sols 
consists  of  two  aluminium  plate  electrodes  immersed 
in  a  transparent  vessel  containing  a  non-conducting 
liquid  which  in  some  cases  is  the  dispersion  medium 
of  the  sol  to  be  examined.  The  sol  is  allowed  to  flow- 
in  a  fine  stream  from  a  capillary,  either  downwards 
or  upwards,  according  to  its  density,  in  the  space 
between  the  electrodes.  On  switching  on  the  current, 
having  conveniently  a  potential  drop  of  400  volt/cm., 
deviation  of  the  stream  towards  one  electrode  or  the 
other  is  observed.  If,  as  in  nickel-toluene  or  -paraffin 
sols,  particles  of  both  signs  are  present,  the  stream 
develops  a  fan-shaped  form.  N.  H.  Hartshorne. 

Alcoholysis  of  salts  of  weak  acids  and  weak 
bases  in  ethyl  and  methyl  alcohol,  and  dissoci¬ 
ation  constants  of  basic  ions.  H.  Goldschmidt 
and  E.  Mathiesen  (Z.  physikal.  Chem.,  1926,  119, 
439-473;  cf.  A.,  1922,  ii,  135;  1924,  ii,  825).— 
For  all  the  bases  examined,  the  value  of  the  ratio, 


[base][acid]/[cation  of  base],  is  greater  in  ethyl 
alcohol  and  in  water  than  in  methyl  alcohol,  and  in 
some  cases  greater  in  ethyl  alcohol  than  in  water  and 
in  others  less.  Addition  of  water  to  the  alcoholic 
solutions  represses  the  alcoholysis,  but  the  effect  is 
not  adequately  explained  by  the  theory  previously 
proposed  (A.,  1922,  ii,  135),  and  appears  to  depend  on  a 
change  in  the  dissociation  both  of  the  acid  and  of  the 
basic  ion.  The  former  change  is  nearly  the  same  for 
all  the  acids,  but  the  latter  varies  for  different  bases, 
apparently  being  to  some  extent  determined  by  tho 
ratio  of  the  dissociation  constants  of  the  basic  ion 
in  water  and  in  the  particular  alcohol  concerned. 

R.  Cuthill. 

Distribution  equilibrium,  degree  of  dissoci¬ 
ation,  and  electromotive  force.  E.  Siegler  (Ann. 
sci.  Univ.  Jassy,  1926,  13,  360 — 390). — From  direct 
determinations  of  X/AM,  and  from  the  constancy  of 
the  ratio  of  the  specific  conductivities,  the  degree  of 
dissociation  in  two  mixed  liquids  is  found  to  be  the 
same  when  the  electrolyte  is  in  distribution  equilibrium 
in  the  two  solvents.  The  Ivriigcr-Walden  formula  is 
applicable  only  to  strong,  but  not  to  weak  electrolytes. 
Between  the  two  phases  in  distribution  equilibrium 
the  E.M.F.  is  zero.  The  connexion  between  dielectric 
constant  of  a  liquid  and  the  potential  of  a  metal 
immersed  in  it  exists  also  for  mixed  liquids. 

E.  B.  Ludlam. 

Apparent  dissociation  constants  of  creatine 
and  creatinine.  G.  S.  Eadie  and  A.  Hunter  (J. 
Biol.  Chem.,  1926,  67,  237 — 244). — The  apparent 
basic  dissociation  constant  of  creatine,  as  determined 
by  electrometric  titration  with  hydrochloric  acid  at 
20°,  is  9-6  Xl0~12;  that  of  creatinine,  similarly 
determined,  is  6-3  X 10'10.  C.  R.  Harinoton. 

Ionisation  constant  of  creatinine.  C.  P. 
McNally  (J.  Amer.  Chem.  Soc.,  1926,  48,  1003 — 
1009;  cf.  A.,  1921,  i,  515). — The  ionisation  constant 
of  creatinine  has  been  calculated  (a)  from  measure¬ 
ments  of  the  hydrogen-ion  concentration  in  creatinine 
hydrochloride  solutions,  (b)  from  the  hydrolysis  of 
creatinine  hydrochloride  in  aqueous  solution,  as 
measured  by  the  conductivity  of  aqueous  solutions  of 
creatine  hydrochloride,  alone  and  in  presence  of  an 
equivalent  of  creatinine,  and  (c)  from  measurements 
of  the  distribution  of  creatinine  between  aqueous 
acetic  acid  and  ether.  The  values  obtained  are 
7-0  X  10-10  at  25°,  and  10-1  X  lO'10  at  40°. 

F.  G.  Willson. 

Equilibrium  between  cupric  ion,  cuprous  ion, 
and  metallic  copper.  (Miss)  F.  Fenwick  (J. 
Amer.  Chem.  Soc.,  1926,  48,  860 — 870). — The  con¬ 
centrations  of  cupric  and  cuprous  ion  in  equilibrium 
with  metallic  copper  at  25°  were  determined  in  per¬ 
chlorate  and  sulphate  solutions,  the  concentration 
range  being  0-18— 0-82JJ  in  the  first  case  and  0-22— 
0-6131  in  the  second  (cf.  Luther,  A.,  1901,  ii,  301). 
Measurements  of  the  E.M.F.  of  the  cells  :  Cu|Cu+  in 
equilibrium  solution  |Hg„++  in  equilibrium  solution 
|Hg  and  Hg|Hg2(C104)2+HC104|HC104+AgC104|Ag, 
together  with  certain  simplifying  assumptions,  gave 
1 X  106  for  the  equilibrium  constant  [Cu++]/[Cu+]2. 
Variable  values  were  obtained  for  this  constant  when 
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the  cuprous  ion  was  assumed  bivalent.  The  following 
standard  molal  electrode  potentials  at  25°  were  cal¬ 
culated  :  Cu|Cu+,  —0-522  volt,  and  Cu|Cu++,  —0-167 
volt.  The  cell  H2|HC104iHC104+Hg2(C104)2|Hg 
was  also  investigated.  S.  K.  Tweedy. 

Dissociation  of  antimony  pentachloride.  H. 
Braune  and  W.  Tiedje  (Z.  anorg.  Chem.,  1926, 152, 
39 — 51). — The  dissociation  of  antimony  pentachloride 
was  determined  by  measuring  the  pressure  at  constant 
volume  in  a  quartz  bulb,  heated  in  an  electric  furnace. 
The  antimony  pentachloride  was  previously  purified 
by  distillation  at  a  pressure  of  10  mm.  Between  120° 
and  260°,  the  results  are  expressed  by  the  equation 
log  iTp=— 3570/7'+  9740,  from  which  the  heat  of  the 
gaseous  reaction  SbCl3+Cl2=SbCl5  is  calculated  to 
be  16,320  cal.  for  a  mean  temperature  of  200°.  At  the 
lower  temperatures,  equilibrium  is  attained  very 
slowly,  and  above  300°  dissociation  was  complete. 
The  vapour  pressure  of  antimony  trichloride  was 
determined  from  104°  to  155°,  and  of  the  penta¬ 
chloride  from  52°  to  84°,  and  straight-line  relation¬ 
ships  were  obtained  between  log  j)  and  IJT.  The 
calculated  heats  of  evaporation  are  11,550  cal.  for  a 
mean  temperature  of  120°  and  11,050  cal.  for  a  mean 
temperature  of  70°,  respectively.  With  the  aid  of 
these  values,  the  heat  of  the  gaseous  reaction  is 
calculated  from  Thomsen's  determination  of  the  heat 
of  formation  of  the  liquid  pentachloride  from  the  solid 
trichloride  at  20°  to  be  17,000  cal.  A.  Geake. 

Influence  of  pressure  on  equilibrium  in  binary 
systems.  III.  m-Cbloronitrobenzene,  m-bromo- 
nitrobenzene,  and  their  mixtures  at  high  pres¬ 
sures.  N.  A.  Pushin  (Z.  physikal.  Chem.,  1926, 
119,  400—404;  cf.  A.,  1925,  ii,  277). — The  influence 
of  pressures  up  to  2500  kg. /cm. 2  on  the  m.  p.  of  the 
above  compounds  and  of  mixtures  of  the  two  con¬ 
taining,  respectively,  30  and  50  g.-mol.  %  of  m-bromo- 
nitrobenzene  has  been  studied  by  the  pyrometrie 
method  previously  described  (ibid.,  38).  Over  the 
whole  range  of  pressures  the  compounds  form  a 
continuous  series  of  solid  solutions,  for  which  the 
solidus  and  liquidus  curves  lie  very  close  together. 

R.  Cuthill. 

Distillation  of  heterogeneous  ternary  mixtures. 
I.  System  water-benzene-toluene.  J.  Bar- 
baudy  (J.  Chim.  Phys.,  1926,  23,  [iv],  289—320).— 
The  saturated  solution  of  benzene  in  water  contains 
0-504,  0-295,  and  0-247  parts  of  benzene  per  100  of 
solution  at  107-4±lo,  74-3±0-05°,  and  57-0±0-l°, 
respectively.  At  69-25°,  the  numbers  for  the  aqueous 
and  benzene  layers  are  0-281  and  99-721,  respectively. 
The  saturated  vapour  curves  of  binary  and  ternary 
mixtures  of  water,  benzene,  and  toluene  have  been 
determined  by  the  partial  condensation  at  fixed 
temperatures  of  previously  superheated  vapours. 
For  the  binary  systems,  the  results  agree  with  the 
theoretical  equation  mA=1007rA/P=/(f),  where  mA  is 
the  molecular  percentage  of  the  constituent  A,  P 
the  total  pressure  of  the  mixed  vapour,  and  vA  the 
vapour  pressure  of  the  pure  constituent  A  at  the 
particular  temperature  t.  For  ternary  mixtures,  a 
corresponding  equation  mAq/icAq=me/7rc=  100/P  can 
be  used,  where  the  molecular  percentages  refer  to 
water  and  to  the  total  hydrocarbons,  respectively. 


The  distillation  and  condensation  of  various  mixtures 
are  discussed  with  reference  to  triangular  diagrams  and 
space  models.  The  triangular  diagram  is  divided 
into  two  fields  by  a  line  which  separates  mixtures 
which  on  distillation  leave  a  residue  of  water,  from 
those  which  leave  a  residue  of  toluene. 

W.  Huhe-Rothery. 

Equilibrium  in  the  capillary  layer.  J.  D.  van 
deu  Waals,  jun.  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1925,  28,  S68 — 870). — Theoretical.  A  modi¬ 
fication  of  van  der  Waals’  calculation  of  the  free  energy 
of  a  substance  in  the  transition  layer  separating  the 
liquid  from  the  vapour  phase.  M.  S.  Burr. 

Equilibria  in  systems  in  which  phases  are 
separated  by  a  semi-permeable  membrane. 

XII.  F.  A.  H.  Schreinemakers  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1925,  28,  858 — 867 ;  cf.  A., 

1925,  ii,  1063). — A  further  consideration  of  osmotic 

equilibria  in  ternary  systems  separated  by  a  semi- 
permeable  membrane.  Systems  are  discussed  in  which 
a  component  other  than  water  diffuses  through  the 
membrane.  M.  S.  Burr. 

Equilibria  in  systems  in  which  phases  are 
separated  by  a  semi-permeable  membrane. 

XIII.  Isotonic  curves  in  ternary  systems  in 

which  separation  into  two  or  three  liqnids  is 
obtained.  F.  A.  H.  Schreinemakers  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1926,  29,  84 — 92). — 
Theoretical.  A  continuation  of  previous  work  on 
equilibria.  M.  S.  Burr. 

Thermodynamics  of  surface  actions.  II. 
Variation  of  surface  tension  with  pressure. 
L.  Gay  (J.  Chim.  Phys.,  1926,  23,  [iv],  321—352;  cf. 

A. ,  1925,  ii,  539). — Theoretical.  Equilibrium  between 
phases  in  mutual  contact  is  discussed  on  the  assump¬ 
tion  that  the  pressure  on  each  phase  depends  on  the 
surfaces  of  contact.  Equations  are  given  connecting 
surface  tension  and  pressure  with  the  absorption 
ratio,  which  is  defined  as  the  total  excess  or  defect  of 
a  constituent  (per  unit  surface  area)  in  the  whole 
thickness  of  a  surface  layer,  divided  by  the  total 
quantity  which  would  be  present  if  the  phases  were  of 
constant  composition  up  to  their  geometrical  inter¬ 
faces.  The  validity  of  the  equations  with  varying 
degrees  of  absorption  is  discussed. 

W.  Hume-Rothery. 

Vapour  pressure  and  beat  of  dilution  of 
aqueous  solutions  [of  carbamide],  E.  P.  Perman 
and  T.  Lovett  (Trans.  Faraday  Soc.,  1926,  22, 
1 — 19). — See  this  vol.,  127. 

Free  energy  of  hydrogen  fluoride.  R.  A. 
Morgen  and  J.  H.  Hildebrand  (J.  Amer.  Chem.  Soc., 

1926,  48,  911 — 918). — From  the  hydrogen  fluoride 
vapour  pressures  over  fused  potassium  hydrogen 
fluoride,  which  are  given  between  226°  and  348°  by 
the  equation  log  p(mm.)= — 2150/?7-f-5-94,  and  the 

B. M.F.  between  223°  and  272°  of  polarised  electrodes 
in  the  same  electrolyte,  at  which  the  reaction  taking 
place  is  H2(l  atm.)+F2(l  atm.)=2HF(p  atm.),  the  free 
energy  of  hydrogen  fluoride,  AF,  is  calculated.  By 
graphical  extrapolation,  AF298=— 32,500  cal.  for 
p=  1  atm.;  extrapolation  with  the  aid  of  Latimer's 
equation  for  the  entropy  of  diatomic  gases  (A.,  1921, 
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ii,  380)  gives  the  more  probable  value  —31,800  cal. 
The  figure  obtained  from  the  entropy  and  heat  of 
reaction  is  —33,600  cal.  Assuming  AF29g  is  —31,800 
cal.,  AF29g  for  £(HF)9  is  calculated  to  be  —35,000  cal. 
(cf.  Simons  and  Hildebrand,  A.,  1924,  ii,  848).  The 
escape  of  hydrogen  fluoride  from  fused  potassium 
hydrogen  fluoride  causes  the  formation  of  a  more  or 
less  immiscible,  viscous  phase  of  dipotassium  hydrogen 
fluoride,  (KF)2,HF.  S.  K.  Tweedy. 

Heat  of  dilution  of  salts  at  very  low  concen¬ 
trations.  W.  Nernst  and  W.  Orthmann  (Sit- 
zungsber.  Preuss.  Akad.  Wiss.,  1926,  51 — 56). — 
The  demands  of  the  theories  of  Debye  and  Hiiekel 
(A.,  1923,  ii,  459)  and  of  Ghosh  (A.,  1922,  ii, 
125)  require  that,  at  very  low  concentrations,  the 
heats  of  dilution  of  salts  of  the  same  type  should  be 
the  same.  The  present  measurements  show  that 
whilst  the  heats  of  dilution  of  lithium  chloride,  calcium 
chloride,  zinc  sulphate,  and  calcium  dithionate  are 
positive,  those  of  potassium  chloride,  potassium 
nitrate,  and  calcium  nitrate  are  negative.  There  is 
no  numerical  agreement  between  the  observed  values 
and  those  calculated  from  the  Debye-Hiickel  equation 
even  after  correction  has  been  made  for  the  electro- 
striction  of  the  solution.  J.  S.  Carter. 

Relation  of  Arrhenius  between  osmotic  pres¬ 
sure  and  latent  heat  of  evaporation.  Iv. 
Schreber  (Z.  Elektrochem.,  1926,  32,  149 — 150). — 
Arrhenius,  in  deducing  the  relation  between  osmotic 
pressure  and  latent  heat  of  evaporation,  made  a  false 
assumption,  viz.,  that  in  the  vapour  space  the  temper¬ 
ature  is  uniform.  The  temperature  of  the  vapour 
arising  from  the  surface  of  a  solution,  T„  is  not  the 
same  as  that  from  the  pure  solvent,  T.  It  is  deduced 
that  the  osmotic  pressure  x=rs(T3—T)/AT,  where  r 
and  A  are  derived  from  the  Clausius-Clapeyron 
equation,  written  in  the  form  V  Xdp—rxdt/AT,  and 
s  is  the  density  of  the  vapour.  C.  H.  D.  Clark. 

Equivalent  conductivity  of  solutions  of  sodium 
hydroxide  and  the  mobility  of  the  hydroxyl  ion. 
H.  R.  Raikes,  A.  F.  Yorke,  and  F.  K.  Ewart 
(J.C.S.,  1926,  630 — 637). — The  equivalent  con¬ 

ductivity  was  measured  at  18°  and  10°,  and  the 
values  for  infinite  dilution  were  found  to  be  217-0 
and  180-2,  respectively.  Using  Washburn’s  value 
for  the  mobility  of  the  sodium  ion,  the  calculated 
mobility  of  the  hydroxyl  ion  is  173-S  and  144-3  at  the 
two  temperatures.  Special  care  was  taken  to  prevent 
ingress  of  carbon  dioxide,  and  the  water  used  had  a 
conductivity  of  approximately  0-085  gemmho. 

Electrical  conductivity  of  iodo-bromine  solu¬ 
tions  of  potassium  iodide.  V.  A.  Plotnikov 
(J.  Russ.  Phys.  Chem.  Soc.,  1925,  57,  135 — 142). — 
The  solubility  of  potassium  iodide  in  bromine  is 
increased  considerably  by  addition  of  iodine,  and  when 
40%  of  the  latter  element  is  present,  exceeds  6-5%. 
In  spite  of  the  low  dielectric  constant  of  the  solvent, 
the  solutions  exhibit  marked  electrical  conductivity 
(cf.  Plotnikov  and  Rokotjan,  A.,  1913,  ii,  378) ;  for  a 
5%  solution  of  the  iodide  in  a  solvent  containing 
36-9%  of  iodine,  the  specific  conductance  is  0-028, 
the  value  for  a  corresponding  aqueous  solution  being 
0-034.  For  medium  concentrations  the  specific 


conductance  of  these  solutions  is  greatly  increased 
by  the  addition  of  iodine  and  potassium  iodide.  Thus, 
for  solutions  containing  iodine  and  potassium  iodide 
in  quantities  corresponding  with  the  formula  KIU, 
increase  in  the  concentration  from  18%  to  38%  causes 
the  specific  conductance  to  increase  250-fold.  When, 
however,  the  solution  approaches  saturation,  further 
addition  of  iodine  and  the  iodide  produces  little 
change  in  the  conductivity.  When  the  mixed  solutes 
agree  with  the  formula  KI9,  the  molecular  conductivity 
diminishes  on  dilution  of  the  solution. 

The  electrical  conductivity  of  solutions  of  potassium 
iodide  in  mixtures  of  iodine  and  bromine  may  be 
explained  by  the  formation  of  ionised  complex  poly¬ 
iodides.  T.  H.  Pope. 

Electromotive  behaviour  of  cupric  oxide. 

R.  E.  W.  Maddison  (Trans.  Faraday  Soc.,  1926, 
22,  27— 33).— See  this  vol.,  130. 

Effect  of  the  electrode  material  on  oxidation 
potentials.  J.  A.  V.  Butler,  W.  E.  Hugh,  and 
IX  H.  Hey  (Trans.  Faraday  Soc.,  1926,  22,  24r— 26). 
— See  this  vol.,  129. 

Photovoltaic  cells  with  unalterable  electrodes. 

S.  Schlivitch  (Compt.  rend.,  1926, 182,  891 — 893). — 
The  P.D.  between  illuminated  and  non-illuminated 
platinum  wires  immersed  in  the  same  salt  solution 
has  been  measured.  The  light  source  was  a  quartz 
mercury-vapour  lamp,  the  infra-red  radiation  being 
filtered  out.  Potassium  and  ammonium  dichromate 
and  sodium  nitrate  solutions  were  used.  The  illu¬ 
minated  electrode  is  always  negative  with  respect  to 
the  other.  The  P.D.  increases  on  prolonged  illumin¬ 
ation  and  falls  when  the  illumination  ceases.  With 
concentrated  solutions  of  the  two  last-named  salts, 
the  P.D.  changes  sign  after  cessation  of  the  illumin¬ 
ation  (cf.  Rule,  this  vol.,  361).  S.  K.  Tweedy. 

Kinetic  activation  as  a  factor  in  gas  reactions. 
W.  Taylor  (Trans.  Faraday  Soc.,  1926,  22,  20 — 23). — 
See  this  vol.,  124. 

Interaction  of  nitric  oxide  and  hydrogen  and 
the  molecular  statistics  of  termolecular  gaseous 
reactions.  C.  N.  Hinshelwood  and  T.  E.  Green 
(J.C.S.,  1926,  730 — 739). — A  homogeneous  change 
between  nitric  oxide  and  hydrogen  in  the  region  of 
1100°  Abs.  has  been  measured,  and  is  shown  to  be 
termolecular.  It  is  supposed  that  the  reaction  takes 
place  in  two  stages  :  (a)  2N0+H2=N2+H,0„  (b) 
H202+H2=2H20 ;  or  (a)  2N0+H2=N20+H20, 
(6)  H2-(-N20=N2-l-H20.  The  velocity  coefficient  of 
the  homogeneous  reaction  at  826°  is  within  10%  of 
1-0  XlO'7,  and  the  heat  of  activation  is  44,000  cal. 
At  pressures  below  300  mm.  of  each  of  the  gases, 
there  is  a  small  amount  of  surface  reaction,  which 
becomes  relatively  more  important  at  still  lower 
pressures.  Molecular  statistics  of  termolecular  gaseous 
reactions  are  discussed  at  length,  from  the  point  of 
view  of  the  theory  of  activation.  H.  Burton. 

Velocity-temperature  coefficient  in  liquid 
media.  H.  Essex  and  O.  Gelorjhni  (J.  Amer. 
Chem.  Soc.,  1926,  48,  882 — 894). — The  velocity 
coefficients  for  the  following  reactions  in  organic 
solvents  were  determined  between  10°  and  60° : 


580 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


(a)  NPhMe2+MeI=NPhMe3I;  (6)  C5H5N+MeI= 
CgHgNMel;  and  (c)  Et3SBr=Et2S+EtBr  (cf.  von 
Halban,  A.,  1909,  ii,  722).  The  critical  increment  E 
(=BT2xd  log,  kjdT)  shows  a  maximum  for  reactions 
(a)  and  (c)  in  nitrobenzene  at  35°;  it  is  practically 
independent  of  temperature  for  reaction  (a)  in  benzyl 
alcohol,  and,  over  the  range  25 — 45°,  for  all  three 
reactions  in  s-tetrachloroethane.  At  55°,  E  is 
abnormally  high  for  reaction  (c)  in  the  latter  solvent. 
The  values  of  E  run  parallel  with  those  of  E'  calculated 
from  the  equation  d\oge{kj\/T)jdT—E'jRT2,  which 
is  derived  from  the  expression  of  Trautz  for  the 
velocity  coefficient  of  a  bimolecular  gas  reaction 
(cf.  A.,  1918,  ii,  151).  The  results  indicate  in  general 
that  the  energy  of  activation  of  isolated  reactions  in 
solution  is  independent  of  T,  observed  deviations 
being  attributed  to  abnormalities  in  the  solvent. 

S.  K.  Tweedy. 

Reaction  between  hydroxylamine  and  ferric 
chloride.  A.  D.  Mitchell  (J.C.S.,  1926,  336 — 
350). — The  velocity  of  the  interaction  of  hydroxyl¬ 
amine  and  ferric  chloride  in  acid  solution  has  been 
investigated  and  the  influence  of  the  products  of 
change  on  the  velocity  determined ;  the  course  of  the 
reaction  was  followed  by  determination  of  the  ferric 
salts  present  by  the  method  of  Hahn  and  Windisch 
(A.,  1923,  ii,  262),  and  it  can  be  represented  approx¬ 
imately  by  the  differential  equation  dx/dt=k(a~x)2(b— 
a;)/(/t+ 3k/2)2(/+x),  where  a,  b,  h,  and  /  represent  the 
initial  molar  concentrations  of  ferric  ions,  hydroxyl¬ 
amine,  hydrogen  ions,  and  ferrous  ions,  respectively. 
In  the  absence  of  acid  and  ferrous  ions,  the  initial 
velocity  is  very  high,  but  this  is  rapidly  reduced  by  the 
accumulation  of  hydrogen  and  ferrous  ions,  which 
exercise  a  retarding  influence.  Neutral  salts  slightly 
depress  the  velocity  coefficient.  An  equilibrium  as 
an  intermediate  stage  is  postulated  to  explain  the 
decelerating  influence  of  hydrogen  and  ferrous  ions, 
which  is  probably  of  the  type  2Fe'"+NH3OH‘ ^ 
Fe"-)-2H'-f-(Fe,  H,  NOH)"",  the  complex  then  break¬ 
ing  down  slowly,  forming  nitrous  oxide.  Rise  of 
temperature  is  supposed  to  shift  the  equilibrium  in 
a  sense  favourable  to  the  reaction,  thus  accounting 
for  the  abnormally  high  temperature  coefficient,  which 
is  6-5  for  10°.  E.  E.  Walker. 

Termolecular  reactions.  Reduction  of  silver 
acetate  by  sodium  formate.  A.  Coittie  (J.C.S., 
1926,  887 — 893). — Noyes  and  Cottle’s  work  (A., 
1899,  ii,  205)  on  the  reduction  of  silver  acetate  by 
sodium  formate  affords  no  proof  that  the  reaction  is 
of  the  third  order.  Reinvestigation  of  the  experi¬ 
mental  conditions  and  the  use  of  a  slightly  modified 
velocity  equation  have  proved  the  reaction  to  be 
essentially  termolecular.  H.  Burton. 

Variation  of  the  hydrolysis  constant  of  sucrose 
with  the  concentration.  H.  Colin  and  (Mlle.) 
A.  Chaudoti  (Compt.  rend.,  1926, 182,  775—776;  cf. 
A.,  1925,  i,  233). — The  initial  rate  of  hydrolysis  of 
sucrose  by  acids  is  raised  or  lowered  by  the  addition 
of  glycerol  according  as  the  acid  is  strong  or  weak, 
respectively.  It  is  suggested  that  the  reaction  occurs 
by  formation  of  a  complex  of  sugar,  water,  and 
hydrogen  ions,  which  then  breaks  up  at  a  rate  propor¬ 


tional  to  its  own  concentration  and  that  of  the  anion  of 
the  acid.  R.  Cuthill. 

Theory  of  catalysis.  II.  Kinetics  of  muta- 
rotation.  II.  H.  von  Euler  and  A.  Olander 
(Z.  anorg.  Chem.,  1926,  152,  113 — 132;  cf.  A.,  1925, 
ii,  876). — In  continuation  of  earlier  work,  the  velocity 
of  mutarotation  of  a-glucose  has  been  determined  at 
20°  in  solutions  of  different  pa  value  between  pa  0-52 
and  pa  9-19.  The  region  of  maximum  stability  of 
dextrose  at  20°  is  pa  4-83  and  at  5°  pa  5T9,  and  the 
corresponding  values  of  the  specific  reactivity  of  the 
dextrose  anion  are  66  and  7T.  Using  the  same 
nomenclature  as  in  the  previous  paper,  the  values 
at  20°  of  the  coefficients  A  and  B  are  4-15  xlO*11 
and  18-6  xlO'2,  respectively,  £0  =000620  and  Kb= 
2-4  xlO'17.  The  temperature  coefficients  of  rqi, 
r?„  and  r?1  are  24,000,  18,300,  and  5000  cal.,  respect¬ 
ively,  and  of  Ka  and  Kw  12,400  and  14,400,  respect¬ 
ively.  On  the  assumption  that  the  reaction  velocity 
k0  is  controlled  by  the  amphoteric  ions,  it  is  shown  that 
7(0=/t,V r-Jrlt,  where  h0  is  the^H  at  maximum  stability 
and  h{  that  at  the  isoelectric  point  (cf.  Kuhn,  A., 
1925,  ii,  49).  The  symmetrical  nature  of  the  curves 
(mutarotation— pn)  shows  that  dextrose  functions  as  a 
very  weak  acid  and  also  as  a  very  weak  base. 

A.  R.  Powell. 

Hydrolysis  in  the  systems  TiR4-H20.  I.  A. 
Athanasiu  (Bui.  Chim.,  Soc.  Romana  Stiinte,  1924, 27, 
81 — 144). — The  systems  titanium  tetrachloride-water 
and  titanium  tetrabromide-water  show  continuous 
progressive  hydrolysis,  the  hydrolyse  being  complete 
at  maximum  temperatures  and  dilutions.  Solutions 
were  prepared  either  by  allowing  the  halides  to  fall 
drop  by  drop  into  water  mechanically  agitated  and 
cooled  in  freezing  mixtures,  or  by  emulsifying  the 
halides  first  with  highly-purified  paraffin  and  extract¬ 
ing  the  emulsions  with  ice  water,  the  second  method 
giving  more  consistent  results ;  the  degree  of 
hydrolysis  was  determined  by  conductivity  measure¬ 
ments.  The  rate  of  hydrolysis  increases  with  temper¬ 
ature  and  dilution,  and  platinum  exercises  a  catalytic 
effect;  the  rates  of  hydrolysis  determined  were  for 
the  chloride  Kr=0-34x  10"4  and  1-79  x  10"4  for 
dilutions  10  and  20,  respectively,  at  25°,  and  for  the 
bromide  K10=0-15xl0'®;  the  reaction  is  bimolecular, 
indicating  a  series  of  “  consecutive  ”  reactions  between 
the  colloidal  and  aqueous  phases.  The  presence  of 
alcohol  diminishes  the  degree  of  hydrolysis  and 
retards  the  rate.  The  results  are  plotted  cubically, 
with  the  three  rectangular  axes  expressing,  respect¬ 
ively,  concentration,  temperature,  and  degree  of 
hydrolysis.  S.  I.  Levy. 

Determination  of  the  rate  of  hydrolysis  of 
sparingly  soluble  esters.  R.  C.  Smith  and  H.  A. 
Paterson  (J.C.S.,  1926,  940— 941).— The  rate  of 
hydrolysis  of  propyl  acetate,  ethyl  propionate, 
propyl  butyrate,  benzyl  acetate,  benzyl  propionate, 
and  phenyl  acetate  has  been  determined  by  a  simple 
modification  of  the  usual  method.  The  results  for 
the  first  three  show  fairly  good  agreement  with  those 
obtained  by  the  ordinary  method.  The  solubilities 
of  the  last  three  have  been  determined. 

H.  Burton. 
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Velocity  of  decomposition  of  solids.  II. 
Rate  of  dissociation  of  cadmium  carbonate. 
M.  Centnerszwer  and  B.  Bru2s  (Z.  physikal.  Chem., 
1920, 119, 405 — 418 ;  cf.  A.,  1925,  ii,  085).— At  a  given 
temperature,  the  rate  of  this  reaction  first  increases 
for  a  time  which  is  the  shorter  the  higher  the  temper¬ 
ature,  then  passes  through  a  maximum,  and  finally 
decreases  in  accordance  with  the  simple  unimolecular 
law.  If,  however,  the  products  of  dissociation  are 
allowed  to  recombine,  on  heating  again  the  period 
of  induction  is  absent.  It  is  suggested  in  explanation 
that  the  induction  period  is  due  to  a  polymorphic 
change  of  cadmium  carbonate  near  its  dissociation 
temperature,  occurring  according  to  the  simple 
exponential  law,  and  with  a  calculated  temperature 
coefficient  of  3  00  for  10°.  Bor  the  second  stage  of  the 
process,  the  temperature  coefficient  of  the  velocity 
constant  is  2-02  for  10°,  from  which  it  is  concluded 
that  the  decomposition  of  solids  is  a  purely  chemical 
process,  not  a  process  of  diffusion.  Previous  com¬ 
pression  of  the  carbonate  does  not  affect  the  rate  of 
its  decomposition,  R.  Cuthill. 

Sorption  kinetics.  J.  K.  Syr  kin  and  L.  I. 
Bernstein  (Z.  anorg.  Chem.,  1926, 152,  105 — 112). — 
The  amount  of  iodine  adsorbed  by  1  g.  of  carbon 
from  20  c.c.  of  solutions  of  iodine  in  methyl  alcohol, 
ethyl  acetate,  and  benzene  was  determined  after  5, 
15,  30  min.,  and  24  hrs.  at  22-5°.  The  actual  weight 
of  iodine  adsorbed  in  a  given  time  increases  with 
increasing  initial  concentration,  but  the  percentage 
amount  diminishes.  The  adsorption  was  greatest 
from  methyl  alcohol  and  least  from  benzene,  and  the 
dielectric  constants  of  the  three  solvents  are  in  the 
same  order.  A.  Geake. 

Liquid-line  corrosion.  E.  S.  Hedges  (J.C.S., 
1926,  831 — 833). — Evidence  is  brought  forward  to 
show  that  the  enhanced  corrosion  occurring  at  the 
liquid  line  when  strips  of  metals  are  immersed  in 
liquids  having  either  a  chemical  action  or  a  solvent 
effect  on  them,  is  due  to  a  film  of  liquid  at  the  junction 
of  the  metal  and  liquid.  Similar  results  were  obtained 
either  in  the  presence  of  oxygen  at  the  surface  or  in 
an  atmosphere  of  hydrogen.  Excessive  corrosion 
occurs  also  with  marble  in  dilute  acids,  even  when 
the  evolution  of  gas  is  sufficient  to  cause  an  upward 
streaming  of  the  soluble  product.  The  hypothesis  of 
Spring  (A.,  1890,  ii,  328)  is  supported  by  these 
results.  H.  Burton. 

New  type  of  gaseous  catalysis.  S.  C.  Lind 
and  D.  C.  Bard  well  (Science,  1925,  62,  593 — 594). — 
Helium,  neon,  and  argon  have,  equally  with  nitrogen, 
the  power  of  causing  the  polymerisation  of  acetylene 
in  the  presence  of  radon,  introduced  as  an  ionising 
source.  Nitrogen  and  argon  also  catalyse  the  syn¬ 
thesis  of  water.  Argon,  but  not  carbon  dioxide, 
catalyses  the  oxidation  of  carbon  monoxide.  Comp¬ 
ton  supposes  that  when  the  inert  gas  has  a  higher 
ionisation  potential  than  the  reacting  gas,  the  re¬ 
action,  e.g.,  Ne++C2H2=Ne+C2H2+  takes  place,  the 
acetylene  then  behaving  as  if  it  had  been  originally 
formed  by  an  a-particlc  collision. 

A.  A.  Eldridge. 


Catalysis  of  the  reaction  between  arsenious 
acid  and  permanganic  acid  and  its  analytical 
application.  R.  Lang  (Z.  anorg.  Chem.,  1926, 
152,  197 — 206). — Very  small  quantities  of  potassium 
iodide,  potassium  iodate,  or  silver  chloride  accelerate 
the  reaction  between  arsenious  acid  and  perman¬ 
ganate,  so  that  it  takes  place  practically  instan¬ 
taneously  on  mixing  the  two  solutions.  For  the 
titration  of  arsenious  acid  with  permanganate  the 
solution  should  be  either  0-5 — 2A-hydrochloric  acid 
or  at  least  0-5JV-sulphuric  acid,  and  should  contain 
about  1  g.  of  sodium  chloride  per  100  c.c. ;  1  drop 
of  a  0-0025N-solution  of  potassium  iodide  or  iodate 
is  added,  and  the  liquid  titrated  directly  with  per¬ 
manganate  to  a  pale  pink  colour,  or  the  end-point 
may  be  obtained  potentiometrically.  The  converse 
method  for  determining  permanganate  gives  accurate 
results  only  when  the  end-point  is  determined  potentio¬ 
metrically;  the  arsenious  acid  is  added  to  the  sul¬ 
phuric  acid  solution  of  permanganate  until  the  latter 
becomes  green;  1  g.  of  sodium  chloride  is  added, 
followed  by  1  drop  of  the  catalyst,  and  the  titration 
is  finished  as  usual.  For  the  determination  of  chromic 
acid,  an  excess  of  arsenious  acid  is  added,  followed 
after  1  min.  by  the  catalyst,  and  the  excess  is  then 
titrated  with  permanganate.  Vanadyl  salts  in  hydro¬ 
chloric  acid  are  determined  by  adding  manganese 
sulphate  and  an  excess  of  permanganate  and  titrating 
potentiometrically  with  arsenious  acid,  using  1  drop 
of  0-0025il/-potassium  iodide  solution  as  catalyst. 

A.  R.  Powell. 

Mechanism  of  the  oxidation  of  manganese 
[in  a  manganous  salt]  to  permanganic  acid  by 
the  Proctor-Smith  reaction.  A.  Travers  (Compt. 
rend.,  1926, 182,  972— 973).— The  reaction  7AgN03+ 
3(NH4)2S20s+6H20  ^  3Ag202,AgN03+3(NH4)2S04 
-)-3H2S04+6HN03,  is  used  to  illustrate  the  instan¬ 
taneous  oxidation  in  the  cold  to  permanganic  acid 
which  takes  place  when  a  manganous  salt  is  added  to 
the  reagents  producing  the  above  reaction.  Thus  if 
10%  of  acid  is  previously  added  to  the  silver  nitrate, 
the  silver  compound  is  produced  in  a  black,  colloidal 
form ;  the  manganous  salt  upsets  the  equilibrium, 
which  is  restored  gradually,  the  liquid  appearing 
wine-red  in  colour  owing  to  the  superposition  of  the 
violet  of  the  permanganic  acid  on  the  black  silver 
compound.  A  further  addition  of  manganous  salt 
again  reverses  the  reaction,  and  the  true  violet  of  the 
permanganic  acid  is  seen,  followed  by  the  above 
changes.  The  silver  peroxide-nitrate  plays  the  part 
of  a  catalyst.  J.  Grant. 

Autoxidation  and  anti-oxygenic  action.  Cata¬ 
lytic  action  of  nitrogen  compounds.  C.  Moureh 
and  C.  Dufraisse  (Compt.  rend.,  1926,  182,  949— 
951). — The  authors  develop  their  theory  (cf.  A.,  1925, 
ii,  561)  of  the  relation  between  the  oxidisability  of  an 
clement  and  the  catalytic  properties  it  confers  on  the 
molecule.  Comparison  is  drawn  between  the  affinities 
for  oxygen  of  nitrogen  and  phosphorus,  in  this  respect 
the  two  extreme  elements  of  the  nitrogen  group.  It 
is  concluded  that  the  catalytic  properties  of  oxygen 
are  shown  most  markedly  when  it  is  combined  in  a 
molecule.  J.  Grant. 
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Production  of  hydrogen  chloride  from  chlorine 
and  steam  in  the  presence  of  carbon.  B.  Neu¬ 
mann  and  R.  Domke. — See  B.,  1926,  358. 

Production  of  hydrogen  bromide  from  bromine 
and  water  vapour  in  the  presence  of  carbon. 
B.  Neumann,  W.  Steuer,  and  R.  Domke. — See 
B.,  1926,  358. 

Autoxidisable  system  as  an  example  of  cata¬ 
lysis  by  heavy  metals.  E.  Wertheimer  (Fcrment- 
forsch.,  1926,  8,  497—517). — The  oxidation  of 
a-naphthol  and  p-phcnylenediaminc  to  indophenol- 
blue  is  taken  as  an  example  of  catalysis  by  heavy 
metals  and  also  as  a  model  of  cell  respiration.  Sub¬ 
stances  which  form  complex  salts  with  or  precipitate 
the  heavy  metals — such  as  hydrogen  cyanide  or 
sulphide — inhibit  the  oxidation.  Among  other  sub¬ 
stances,  amino-acids  also  inhibit  the  oxidation,  and 
the  inhibition  caused  by  the  various  amino-acids  runs 
parallel  to  their  respective  ease  of  complex  salt  form¬ 
ation.  The  addition  of  a  heavy  metal  removes  the 
inhibition,  and  the  quantitative  relation  is  stoicheio- 
metric.  The  oxidation  system  has  an  optimum  be¬ 
tween  pK  8  and  9.  At  about  this  reaction  the  anions 
inhibit  the  oxidation  in  the  following  order  CNS> 
I  >  Cl  >  P04  >  N03  >  CH3-C02  > S04,  and  the  cations 
in  the  order  Na  >  NH4  >  Cs  >  Iv  >  Mg  >  Ca .  At  p»  4, 
however,  anions  and  cations  accelerate  oxidation,  the 
acceleration  of  the  anions  being  in  the  order  I  >  CNS  > 
C1>P04>S04.  The  activity  of  the  ions  in  the  Hof- 
meister  series  depends  on  the  influence  of  these  on 
the  dispersion  condition  of  the  heavy  metal. 

H.  I.  Coombs. 

Comparison  of  the  catalytic  oxidation  of 
hydrocyanic  acid  and  ammonia.  L.  Andrussov 
(Ber.,  1926,  59,  [/?],  458 — 461). — A  parallelism  exists 
between  the  combustion  of  ammonia  and  hydro¬ 
cyanic  acid,  since,  in  accordance  with  the  schemes 
NHj-f  02=NH302=HN0-f  H20  and  HCN+02= 
HCNO2=HN0-(-C0,  nitroxyl  is  formed  in  each  case 
and  subsequently  becomes  decomposed  in  accordance 
with  the  equation  2HNO^=H2-f 2NO ;  all  these 
reactions  are  reversible.  Nitroxyl  can  also  react  with 
ammonia  or  hydrocyanic  acid,  yielding  cither  water  or 
carbon  monoxide  and  di-imide,  which  immediately 
decomposes  into  nitrogen  and  hydrogen.  This  reac¬ 
tion  explains  the  formation  of  large  quantities  of 
nitrogen  at  a  platinum  contact  at  temperatures  below 
600°,  whereas  at  higher  temperatures  the  reactions 
leading  to  the  production  of  nitric  oxide  are  pre¬ 
dominant.  The  period  of  contact  with  the  catalyst 
necessary  for  the  accomplishment  of  these  reactions 
is  very  short  (about  10~4  sec.).  At  temperatures 
above  550°  with  prolonged  time  of  contact  production 
of  nitrogen  is  also  due  to  thermal  decomposition  of 
ammonia,  nitric  oxide,  nitroxyl,  or  hydrocyanic  acid. 
The  influence  of  this  type  of  change  can  be  almost 
nullified  by  suitably  increasing  the  velocity  of  the 
gas  current.  H.  Wren. 

Catalytic  oxidation  of  ammonia.  L.  Andrus¬ 
sov.— See  B.,  1926,  318. 

Preparation  of  the  catalyst  for  Heslinga’s 
determination  of  the  elements.  J.  C.  M.  Sauer- 
bier  (Chcm.  Weekblad,  1926,  23.  16S — 169).—' The 


catalyst  prepared  in  the  ordinary  way  contains  man¬ 
ganese  sulphate  and  carbonate ;  the  latter  make  the 
results  for  carbon  dioxide  too  high,  especially  if  the 
material  analysed  contains  much  hydrogen.  A  satis¬ 
factory  catalyst  is  obtained  by  addition  of  potassium 
permanganate  to  the  equivalent  quantity  of  man¬ 
ganous  sulphate  in  nitric  acid  solution;  the  pre¬ 
cipitate  is  washed,  dried,  and  heated  at  300°.  It  is 
advantageous  to  use  a  mixture  of  air  and  oxygen 
instead  of  air  alone.  S.  I.  Levy. 

Behaviour  of  centres  of  activity  of  saturated 
surfaces  during  the  initial  stages  of  unimole- 
cular  reactions.  F.  H.  Constable  (Proc.  Camb. 
Phil.  Soc.,  1926,  23,  172—182;  cf.  A.,  1925,  ii,  S04, 
983;  this  vol.,  250). — Decrease  in  pressure  of  the 
reactant  has  little  effect  on  the  velocity  of  unimolecular 
reactions  on  saturated  catalysing  surfaces,  whilst 
inert  diluents  cause  a  marked  decrease.  This  may  be 
explained  on  the  basis  of  Langmuir  and  Frenkel’s 
theories  of  adsorption  taken  in  conjunction  with  the 
modern  theory  of  centres  of  activity  on  the  catalysing 
surface,  since  the  molecules  of  inert  gas  will  be 
adsorbed  by  the  active  centres  to  an  extent  depend¬ 
ing  on  their  relative  concentration  and  other  factors, 
and  will  thus  retard  the  adsorption  of  the  reacting 
molecules.  This  explanation  is  confirmed  qualit¬ 
atively  by  experimental  evidence,  and  the  quantit¬ 
ative  relations  have  now  been  worked  out  theoretically, 
independently  of  the  mechanism  of  chemical  change. 
If  p  be  the  fractional  pressure  of  the  reactant  in  the 
mixture,  and  v  the  fractional  reaction  velocity,  then 
1/b  =  (1  —  X)-f  Xfp  ;  X  =  (r0"^»"''-rtr/r0V»7ET)(j)/1)jl/2)4, 
where  2I1  and  J/2  are  the  mol.  wts.,  t0'  and  t0"  the 
vibration  frequencies  perpendicular  to  the  catalysing 
surface,  and  g0'  and  g0"  the  heat  of  desorption  per 
g.-mol.  of  reactant  and  diluent,  respectively.  Thus, 
although  X  is  independent  of  the  pressure  for  homo¬ 
geneous  centres,  it  is  independent  of  the  temperature 
only  if  the  heats  of  desorption  of  the  two  molecules 
are  equal.  If  X  be  very  large,  then  v  becomes  small 
and  the  diluent  acts  as  a  catalytic  poison.  In  general, 
when  the  diluent  is  a  strong  poison,  its  heat  of  de¬ 
sorption  is  much  greater  than  that  of  the  reactant, 
so  that,  with  increase  of  temperature,  the  poisoning 
effect  is  reduced.  This  has  often  been  observed  ex¬ 
perimentally.  When  X  is  small,  very  little  reduction 
occurs  in  the  reaction  velocity,  and  if  X=l,  the  two 
types  of  molecules  behave  similarly,  except  that  one 
can  react  and  the  other  cannot,  and  v=p,  i.e.,  the 
reaction  velocity  is  proportional  to  the  partial  pres¬ 
sure  of  the  reactants.  The  expression  may  be  ex¬ 
tended  to  multimolecular  reactions  and  the  com¬ 
position  of  the  adsorbed  film  in  contact  with  a  given 
gaseous  atmosphere  may  be  calculated.  Experi¬ 
mental  evidence  confirms  the  expressions  deduced. 

M.  S.  Burr. 

Oxidations  on  charcoal.  W.  M.  Wright  (Proc. 
Camb.  Phil.  Soc.,  1926,  23,  187— 190).— The  rate  of 
autoxidation  of  activated  sugar  charcoal  is  inde¬ 
pendent  of  the  pressure  of  oxygen.  It  thus  appears 
to  take  place  on  very  active  parts  of  the  charcoal 
surface  which  are  always  saturated  with  oxygen,  the 
rate  of  reaction  being  equal  to  the  rate  of  evaporation 
of  carbon  dioxide  from  these.  Attempts  made  to 
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measure  the  area  of  the  autoxidisable  surface  by 
fractional  poisoning  with  potassium  cyanide  or  amyl 
alcohol  indicate  that  not  more  than  0-38%  of  the 
surface  is  autoxidisable.  The  oxidation  of  oxalic 
acid  on  the  surface  of  sugar  charcoal  is  not  coupled 
with  autoxidation  of  charcoal,  since  this  can  be 
inhibited  by  poisoning  without  affecting  the  rate  of 
the,  first  reaction.  It  is  due,  however,  to  a  larger, 
less  active  surface.  These  two  surfaces  are  also 
found,  but  relatively  more  active,  on  blood  eharcoal. 
The  small,  highly  active  surface  probably  contains 
iron,  and  is  preferentially  poisoned  by  potassium 
cyanide.  The  temperature  coefficients  of  each  of  the 
active  surfaces  have  been  determined,  and  hence  the 
heats  of  activation.  The  activity  of  nitrogen-free 
charcoals  is  increased  by  the  introduction  of  small 
quantities  of  iron,  contrary  to  the  statement  of  War¬ 
burg  (A.,  1924,  ii,  466).  The  introduction  of  nitrogen 
has  been  shown  to  increase  the  specific  surface  of  the 
charcoal,  so  that  nitrogenous  charcoals  are,  in  general, 
more  efficient  catalysts  than  pure  sugar  charcoals. 
The  iron-carbon-nitrogcn  complex  also  appears  to  be 
more  active  catalytically  than  the  iron-carbon  union. 

M.  S.  Burr. 

Formation  of  hydrogen  peroxide  from  electro¬ 
lytic  gas  by  optically-excited  mercury  atoms. 
K.  F.  Bonhoeffer  and  S.  Loeb  (Z.  physikal.  Chem., 
1926,  119,  474 — 476 ;  cf.  Taylor  and  Marshall,  A., 
1925,  ii,  1078). — Hydrogen  peroxide  has  been  detected 
as  an  intermediate  product  in  the  reaction  between 
hydrogen  and  oxygen  induced  by  optically-activated 
mercury  atoms.  R.  Cuthill. 

Influence  of  an  illuminated  mercury  surface 
on  the  Franck-Cario  reactions.  H.  S.  Hirst 
(Proc.  Camb.  Phil.  Soc.,  1926,  23,  162— 171).— When 
hydrogen,  enclosed  in  silica  tubes  over  mercury, 
unites  with  such  gases  as  oxygen,  ethylene,  and 
carbon  monoxide,  under  the  influence  of  ultra-violet 
light,  the  velocity  of  reaction  is  greatly  increased  by 
illuminating  the  mercury  surface  with  light  strong  in 
the  line  X=2536-7  A.,  and  is  approximately  propor¬ 
tional  to  the  area  of  surface  illuminated.  No  such 
effect  is  observed  with  mercury  vapour  alone.  The 
formation  of  a  film  of  mercuric  oxide  or  other  reaction 
product  on  the  surface  of  the  mercury  reduces  its 
catalytic  efficiency.  The  black  oxide  film  is  obtained 
only  when  hydrogen  is  present  with  oxygen.  In  the 
case  of  nitrogen-hydrogen  mixtures,  hydrazine  and 
ammonia  have  been  detected  in  the  reaction  products, 
and  in  hydrogen-oxygen  mixtures  hydrogen  peroxide 
and  water,  probably  indicating  that  these  reactions 
proceed  in  steps.  No  definite  conclusions  can  be 
reached  as  to  the  mechanism  of  the  phenomena 
observed.  It  is  probably  related,  however,  to  the 
observations  of  Franck  and  Cario  (A.,  1922,  ii,  S09) 
on  the  production  of  an  activated  hydrogen  by  colli¬ 
sions  of  the  second  kind  with  mercury  atoms  primarily 
activated  close  to  the  metal  surface  by  absorption 
of  resonance  radiation  of  wave-length  2536-7  A. 

M.  S.  Burr. 

Direct  oxidation  of  manganous  ion  to  per¬ 
manganate.  A.  N.  Campbell  (Trans.  Faraday 
Soc.,  1926,  22,  46 — 51). — See  this  vol.,  366. 


Electrolytic  deposition  of  antimony  from  acid 
and  alkaline  solutions.  J.  Lukas  and  A.  Jilek 
(Chem.  Listy,  1926,  20,  63—67,  130—132,  170— 
173). — To  obtain  bright,  firmly-adherent  deposits  of 
antimony  from  acid  solutions,  the  substance,  con¬ 
taining  less  than  0-3  g.  of  antimony,  is  dissolved  in 
3  c.c.  of  concentrated  sulphuric  acid ;  water  is  added 
and  the  solution  treated  with  12-5  g.  of  ammonium 
citrate,  2  g.  of  disodium  hydrogen  phosphate,  and 
2  c.c.  of  hydrazine  hydrate,  and  electrolysed  for  2  hrs. 
at  70 — 90°,  using  a  current  of  1  amp.  at  1-6 — 2-1  volts 
and  a  rotating  anode.  If  a  stationary  anode  is 
employed,  the  electrolysis  should  be  conducted  with 
0-5  amp.  for  3  hrs.  The  citrate  may  be  replaced  by 
11  g.  of  sodium  potassium  tartrate,  but  the  deposits 
then  obtained  are  not  quite  so  brilliant.  Good  de¬ 
posits  are  produced  also  by  using  ammonium  instead 
of  sodium  phosphate  and  neutralising  the  solution 
(to  methyl-orange)  with  ammonia  before  adding  the 
hydrazine  hydrate.  A.  R.  Powell. 

Electrolytic  water.  [Anodic  oxidation  of 
chromic  oxide.]  R.  Saxon  (Chem.  News,  1926, 
132,  310). — Traces  of  chromic  acid  are  formed  by  the 
anodic  oxidation  of  chromic  oxide  in  pure  water ; 
addition  of  manganese  dioxide  to  the  chromic  oxide 
increases  slightly  the  yield  of  chromic  acid.  Much 
more  rapid  oxidation  ensues  in  the  presence  of  calcium 
or  potassium  hydroxide  or  both.  In  solutions  of 
alkali  chlorides  containing  a  little  chrome  alum, 
chromic  oxide  is  rapidly  oxidised  at  the  anode  to 
chromic  acid.  A.  R.  Powell. 

Present  position  in  photochemistry.  E.  K. 
Rideal  (Trans.  Faraday  Soc.,  1926,  21,  652 — 656, 
and  Z.  physikal.  Chem.,  1926,  120,  313 — 319). — A 
summary  of  the  discussion  before  the  Faraday 
Society,  October,  1925. 

Conclusions  from  recent  work  on  photo¬ 
chemistry.  D.  L.  Chapman  (Trans.  Faraday  Soc., 
1926,  21,  547 — 553,  and  Z.  physikal.  Chem.,  1926, 
120,  163— 173).— See  A.,  1925,  ii,  1078. 

Elementary  processes  of  photochemical  reac¬ 
tions.  J.  Franck  (Trans.  Faraday  Soc.,  1926, 
21,  536 — 542,  and  Z.  physikal.  Chem.,  1926,  120, 
144— 156).— See  A.,  1925,  ii,  1077. 

Formation  of  polar  compounds  by  photo¬ 
chemical  reactions.  W.  A.  Noyhs,  jun.  (Trans. 
Faraday  Soc.,  1926,  21,  569 — 572,  and  Z.  physikal. 
Chem.,  1926, 120,  196— 201).— See  A.,  1925,  ii,  1081. 

Photosensitisation  and  mechanism  of  chemical 
reactions.  H.  S.  .  Taylor  (Trans.  Faraday  Soc., 
1926,  21,  560 — 568,  and  Z.  physikal.  Chem.,  1926, 
120,  183— 195).— See  A.,  1925,  ii,  1078. 

Photochemical  sensitisation.  A.  Berthoud 
(Trans.  Faraday  Soc.,  1926,  21,  554 — 559,  anti  Z. 
physikal.  Chem.,  1926,  120,  174 — 182). — See  A., 
1925,  ii,  1083. 

Fundamental  laws  of  photochemistry.  I. 
Plotnikov  (Trans.  Faraday  Soc.,  1926,  21,  484 — 
488,  and  Z.  physikal.  Chem.,  1926,  120,  69 — 74). — 
A  review  of  the  subject  in  which  the  Wittner- 
Nernstr-Wegscheider  theory  of  the  effect  of  the 
intensity  of  the  light  and  Einstein’s  photochemical 
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equivalent  theory  are  condemned,  in  favour  of  the 
quantum  theory  with  the  Grotthus-van  ’t  Hoff  law 
of  chemical  absorption  as  a  fundamental  basis. 

J.  Grant. 

Einstein's  law  of  photochemical  equivalence. 
N.  It.  Dhar  and  B.  K.  Mukep.ji  (Trans.  Faraday 
Soc.,  1926,  21,  489—493,  and  Z.  physikal.  Chem., 
1926,  120,  75— 82).— See  A.,  1925,  ii,  1075. 

Confirmation  of  the  Einstein  law  of  photo¬ 
chemical  equivalence  in  a  very  simple  photo¬ 
chemical  reaction.  F.  Weigert  and  L.  Brod- 
mann  (Trans.  Faraday  Soc.,  1926,  21,  453 — 45S, 
and  Z.  phvsikal.  Chem.,  1926,  120,  24—31). — See 
A.,  1925,  ii"  1075. 

Einstein's  law  of  photochemical  equivalence. 
A.  J.  Allmand  (Trans.  Faraday  Soc.,  1926,  21, 
43S — 452,  and  Z.  physikal.  Chem.,  1926,  120,  1 — 23). 
—See  A.,  1925,  ii,  1074. 

Law  of  photochemical  equivalence  and  place 
of  the  quantum  theory  in  relation  to  the  atomic 
theory  and  energetics.  D.  Berthelot  (Trans. 
Faraday  Soc.,  1926,  21,  463 — 474,  and  Z.  phvsikal. 
Chem., "1926,  120,  38— 57).— See  A.,  1925,  ii,  "1022. 

Function  of  radiation  in  unimolecular  reac¬ 
tions.  H.  S.  Htrst  and  E.  K.  Eideal  (Trans. 
Faraday  Soc.,  1926,  21,  50S — 511,  and  Z.  physikal. 
Chem.,  1926,  120,  103 — 108). — Theories  of  the  func¬ 
tion  of  radiation  in  unimolecular  reactions  are  dis¬ 
cussed.  It  is  suggested  that  the  energy  of  activation 
of  the  molecules  is  present  in  a  system  as  the  internal 
molecular  energy  contributing  to  the  internal  mole¬ 
cular  heat  content.  The  problem  is  therefore  the 
explanation  of  the  mechanism  by  which  energy  is 
transferred  between  molecules  in  accordance  with 
Maxwell’s  distribution  law.  If  the  explanation  is  in 
the  emission  and  absorption  of  radiation  of  fre¬ 
quencies  making  up  the  various  possible  quantum 
states  of  the  internal  specific  heat,  as  well  as  in  the 
slow  method  of  collision,  it  is  necessary  ultim¬ 
ately  to  accept  quanta  travelling  solely  along  the 
Poynting  vector  connecting  the  molecules  (cf.  Sir 
J.  J.  Thomson’s  theory  of  light).  The  alternative 
explanation  favoured  is  a  theory  of  fluctuations 
analogous  to  those  of  energy  and  density  observed 
in  colloid  particles  under  Brownian  movement.  This 
arises  from  the  formation  of  active  molecules  in  a 
time  corresponding  with  the  vibration  period  of  the 
oscillator,  and  manifested  by  the  sudden  disappear¬ 
ance  and  appearance  of  the  same  amount  of  energy 
in  different  parts  of  the  vessel.  J.  Grant. 

Relations  between  the  velocity  of  photo¬ 
chemical  reactions  and  wave-length.  P. 
Lasarev  (Trans.  Faraday  Soc.,  1926,  21,  475 — 470, 
and  Z.  physikal.  Chem.,  1926,  120,  58—59).— 
Further  data  are  given  in  support  of  the  author’s 
earlier  conclusion  that  the  velocity  of  photochemical 
reactions  is  proportional  to  the  absorbed  energy  and 
independent  of  the  wave-length  of  the  activating 
light-  J.  Grant. 

Photochemical  reactions  and  methods  of 
measuring-  them.  I.  Plotnikov  (Trans.  Faraday 
Soc.,  1926,  21,  637 — 643,  and  Z.  physikal.  Chem., 
1926,  120,  291 — 301). — The  limitations  of  the  Grott- 


hus-van  ’t  Hoff  photochemical  absorption  law,  and 
of  Beer’s  law  on  which  it  depends,  are  discussed.  The 
former  may  not  be  applied  without  objection  except 
in  the  rare  cases  of  substances  having  one  narrow 
spectral  line  claimed  wholly  by  photochemical  absorp¬ 
tion.  In  its  simplest  form  it  obtains  solely  within  the 
line  of  “  pure  photochemical  absorption,”  where  the 
temperature  coefficient  and  reaction  velocity  constant 
are  independent  of  the  wave-length.  In  the  case  of 
the  distribution  between  two  or  more  components  of 
the  light  absorbed,  the  total  absorbed  light  may  be 
divided  in  the  ratio  of  the  partial  absorption  to  the 
sum  of  both  absorptions.  Complications  are  intro¬ 
duced  also  by  the  absorption  of  chemically  active 
light  by  photochemically  non-active  components,  and 
by  the  presence  of  several  photoactive  components. 
Pure  light  reactions  obeying  photochemical  laws,  and 
unaccompanied  by  dark  reactions  obeying  mass  action 
laws,  are  rare.  Consequently  all  factors  which  deter¬ 
mine  or  disturb  the  course  of  reaction  must  be  taken 
into  account  beforehand.  J.  Grant. 

Yield  of  photochemical  reactions  with  com¬ 
plex  light  in  comparison  with  that  obtained 
with  the  component  lights.  M.  Padoa  (Trans. 
Faraday  Soc.,  1926,  21,  573 — 574,  and  Z.  physikal. 
Chem.,  1926,  120,  202—204;  cf.  A.,  1924,  ii,  322).— 
In  the  formation  of  hydrogen  chloride  from  its 
elements  the  photochemical  activity  of  white  light  is 
greater  than  that  of  the  spectrum  and  of  the  com¬ 
ponent  monochromatic  lights  in  the  ratios  1-56:  1 
and  1-62  :  1,  respectively.  The  yield  is  independent 
of  the  extent  of  the  zone  illuminated  with  white  light, 
but  diminishes  as  the  spectrum  is  widened.  In  the 
bromination  of  cinnamic  acid,  the  total  effect  of 
exposure  of  different  portions  of  the  liquid  to  the 
separate  component  rays  is  172%  and  1S9%  of  that 
of  white  light  in  chloroform  and  carbon  tetrachloride 
solutions,  respectively.  On  exposure  of  the  same 
portion  of  the  liquid  to  all  the  rays,  the  corresponding 
values  are  284%  and  366%  if  the  rays  of  smallest 
wave-length  are  used  first,  and  233%  for  both  solvents 
for  the  reverse  order.  If  the  effect  -of  the  Induction 
period  is  eliminated  by  allowing  the  rays  to  act 
always  on  fresh  solutions  and  with  equal  photo¬ 
chemical  intensities,  the  corresponding  values  are 
320%  and  169%.  The  use  of  a  light  filter  passing 
only  45%  of  the  luminous  energy  produces,  in 
chloroform  solution,  an  action  equal  to  that  of  white 
light.  J.  Grant. 

Relation  between  velocity  of  photochemical 
reactions  and  dielectric  constant.  C.  Winther 
(Trans.  Faraday  Soc.,  1926,  21,  595 — 596,  and  Z. 
phvsikal.  Chem.,  1926, 120,  23-E-235).— See  A.,  1925, 
ii,  10S2. 

Photo-activity  of  chlorine.  W.  Taylor  (Trans. 
Faraday  Soc.,  1926,  21,  614 — 619,  and  Z.  physikal. 
Chem., "1926,  120,  261— 267).— See  A.,  1925,  ii,  1079. 

Role  of  water  in  the  photosynthesis  of  hydrogen 
chloride.  R.  G.  W.  Norris h  (Trans.  Faraday  Soc., 
1926,  21,  575 — 580,  and  Z.  physikal.  Chem.,  1926, 
120,  205— 213).— See  A.,  1925,  ii,  1080. 
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Role  of  water  vapour  in  the  photosynthesis 
of  hydrogen  chloride.  J.  Cathala  (Bull.  Soc. 
chim.,  1926,  [iv],  39,  612 — 620). — The  curve  proposed 
by  Coehn  and  Jung  to  represent  their  results  on  the 
catalytic  influence  of  water  vapour  on  the  synthesis 
of  hydrogen  chloride  is  shown  to  be  meaningless,  and 
consequently  Norrish’s  theory  of  this  catalysis  is 
erroneous.  Apart  from  this,  the  theory  is  contrary 
to  experience.  It  requires,  moreover,  that  the  induc¬ 
tion  period  produced  by  traces  of  ammonia  should  bo 
proportional  to  the  total  volume  of  gas  and  inversely 
proportional  to  the  illuminated  surface.  The  former, 
however,  docs  not  follow  exclusively  from  this  theory, 
and  the  experiment  cited  by  Norrish  in  support  of  the 
second  statement  is  interpreted  as  indicating  the 
period  to  be  independent  of  the  illuminated  surface. 
The  objections  raised  by  Norrish  to  the  author’s 
theory  (A.,  1925,  ii,  812)  are  discussed. 

S.  K.  Tweedy. 

Photochemical  and  thermal  decomposition 
of  ozone.  R.  0.  Griffith  and  A.  McKeown 
(Trans.  Faraday  Soc.,  1926,  21,  597 — 602,  and  Z. 
physikal.  Chem.,  1926,  120,  236 — 244). — See  A., 
1925,  ii,  10SO. 

Mechanism  of  the  ozone-chlorine  reaction. 
A.  J.  Allmand  (Trans.  Faraday  Soc.,  1926,  21, 
603 — 605,  and  Z.  physikal.  Chem.,  1926, 120,  245 — 
249).— See  A.,  1925,  ii,  1079. 

Photolysis  of  methylene-blue  sensitised  hy 
zinc  oxide.  E.  Battr  (Trans.  Faraday  Soc.,  1926, 
21,  627 — 629,  and  Z.  physikal.  Chem.,  1926,  120, 
278— 281).— See  A.,  1925,  ii,  1082. 

Dissociation  theory  and  photochemical  thres¬ 
holds.  E.  J.  Bowen  (Trans.  Faraday  Soc.,  1926, 
21,  543 — 546,  and  Z.  physikal.  Chem.,  1926,  120, 
157— 162).— See  A.,  1925,  ii,  1074. 

Mechanism  of  photochemical  reactions.  M. 
Bodenstein  (Trans.  Faraday  Soc.,  1926,  21,  525— 
535,  and  Z.  physikal.  Chem.,  1926,  120,  129 — 143). 
—Sec  A.,  1925,  ii,  1075. 

Influence  of  radiation  on  chemical  reactions. . 
L.  S.  Ornstein  (Trans.  Faraday  Soc.,  1926,  21, 
504 — 507,  and  Z.  physikal.  Chem.,  1926,  120,  98 — 
102).— See  A.,  1925,  ii,  1077. 

Radiation  theory  of  chemical  reaction.  J. 
Rice  (Trans.  Faraday  Soc.,  1926,  21,  494 — 503, 
and  Z.  physikal.  Chem.,  1926,  120,  83 — 97). — See 
A.,  1925,  ii,  1076. 

Transformation  of  atoms  into  radiation.  O. 
Stern  (Trans.  Faraday  Soc.,  1926,  21,  477 — 478, 
and  Z.  physikal.  Chem.,  1926,  120,  60 — 62). — See 
A.,  1925,  ii,  1021. 

Relation  between  quantum  sensitivity  and 
intensity  of  radiation.  C.  Winther  (Trans. 
Faraday  Soc.,  1926,  21,  459 — 462,  and  Z.  phvsikal. 
Chem.,  1926,  120,  32— 37).— See  A.,  1925,  ii,  1074. 

Law  and  mechanism  of  unimolecular  reaction. 
S.  C.  Roy  (Trans.  Faraday  Soc.,  1926,  21,  512 — 
513,  and  Z.  physikal.  Chem.,  1926,  120,  109 — 112). — 
See  this  vol.,  4S3. 


Mechanism  of  photochemical  reactions. 
N.  R.  Dhar  and  B.  K.  Mtjkerji  (Trans.  Faraday 
Soc.,  1926,  21,  645 — 650,  and  Z.  physikal.  Chem., 
1926,-120,  302— 310).— See  A.,  1925,  ii,  1079. 

Becquerel  effect  on  copper  oxide  electrodes. 
W.  J.  D.  van  Dijck  (Trans.  Faraday  Soc.,  1926, 
21,  630 — 636,  and  Z.  physikal.  Chem.,  1926,  120, 
282— 290).— See  A.,  1925,  ii,  1083. 

Absorption  of  light  by  solutions  of  electro¬ 
lytes.  H.  von  Halban  (Trans.  Faraday  Soc.,  1926, 
21,  620 — 626,  and  Z.  physikal.  Chem.,  1926,  120, 
268— 277).— See  A.,  1925,  ii,  1083. 

Effect  of  infra-red  radiation  on  the  com¬ 
bustion  of  gaseous  mixtures  containing  nitrogen. 
W.  T.  David,  S.  G.  Richardson,  and  W.  Davies 
(Proc.  Leeds  Phil.  Soc.  [Sci.],  1925,  1,  [1],  37—39; 
cf.  A.,  1925,  ii,  9S0). — When  the  nitrogen  of  the  air 
in  the  inflammable  gaseous  mixtures  previously 
investigated  is  replaced  by  argon,  oxygen,  carbon 
dioxide,  or  the  combustible  gas  itself,  infra-red  radi¬ 
ation  appears  to  have  little  or  no  effect  on  the  rate 
of  combustion.  It  is  suggested  that  during  combus¬ 
tion  in  closed  vessels  there  is  a  temporary  association 
between  molecules  of  nitrogen  (or  of  nitrogen  oxides) 
and  those  of  the  combustible  gas  which  tends  to 
retard  combustion.  Such  an  association  is  partly 
inhibited  when  the  molecules  of  combustible  gas 
acquire  vibratory  energy  by  absorption  of  infra-red 
radiation,  with  consequent  increase  in  the  rate  of 
combustion.  J.  S.  Carter. 

Photochemical  properties  of  chromates.  I. 
Plotnikov  and  M.  Karsultn  (Z.  Physik,  1926,  36, 
277 — 287). — Photographs  of  the  absorption  spectrum 
of  potassium  dichromate  were  taken  by  a  large  Hilgcr 
spectrograph  and  the  absorption  constant  was  deter¬ 
mined  for  the  visible  region  by  a  Konig-Martens  type 
of  photometer.  Experiments  with  chromated  gelatin 
and  a  90,000-candle  power  arc  lamp  produced  an 
insoluble  brown  strip  of  gelatin  in  the  region  of  photo¬ 
chemical  activity ;  the  gelatin  on  the  rest  of  the  plate 
dissolved  away  in  water.  Collodion  together  with 
ammonium  dichromate  and  cresyl-blue  2BS  was 
found  to  give  a  plate  that  was  stable  in  the  dark  and 
changed  under  the  action  of  light  into  a  red  and 
a  red-fluorescent  colour.  Dichromate  absorption  of 
light  begins  at  595  [41  and  extends  towards  the  ex¬ 
treme  ultra-violet.  The  “'photochemical  absorption  ” 
also  begins  at  595  in  the  yellow ;  at  500  in  the  green, 
it  reaches  a  maximum,  and  then  decreases  to  about 
240  [qx.  Einstein’s  law  was  found  to  be  inapplicable. 
Ultra-microscopical  observations  were  made  on  many 
dyes  and  photomicrographs  were  taken. 

E.  B.  Ltjdlam. 

Photochemistry  of  silver  chloride,  bromide, 
and  thiocyanate.  R.  Schwarz  and  K.  Dieffen- 
bacher  (Z.  anorg.  Chem.,  1926,  152,  91 — 98;  cf.  A., 
1921,  ii,  614;  1923,  ii,  815;  1924,  ii,  550).— The  rate 
of  decomposition  by  light  of  silver  chloride  containing 
adsorbed  anions  or  cations  has  been  measured  by 
determining  the  amount  of  chlorine  evolved.  Acetate, 
citrate,  tartrate,  tetraborate,  and  sulphate  are  without 
significant  effect.  Copper,  lead,  barium,  and  thallium 
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reduced  the  decomposition  to  33,  32,  68,  and  29%, 
respectively,  of  that  of  the  silver  chloride  containing 
adsorbed  silver  ions  only.  In  each  case,  50  mol.  % 
of  the  foreign  nitrate  was  added  to  silver  nitrate,  and 
an  amount  of  sodium  chloride  added  less  than  suffi¬ 
cient  to  precipitate  all  the  silver.  Thallium  chloride 
is  isomorphous  with  the  silver  salt,  and  it  was  found 
to  the  extent  of  0-0%  in  the  impure  silver  chloride. 
The  other  metals  do  not  form  isomorphous  chlorides, 
and  only  0-004%  of  copper  was  found.  The  poisoning 
effect  of  these  cations  is  ascribed  to  their  preventing 
the  normal  increase  in  grain  size,  or  “  ageing,”  which 
results  in  increased  sensitivity  to  light.  Adsorbed 
hydrogen  ion  accelerates  decomposition,  and  acid  is 
known  to  assist  flocculation.  Silver  thiocyanate  is 
much  less  sensitive  to  light  than  the  chloride  or  brom¬ 
ide.  Darkening  is  first  observable  after  exposure  to 
400  X  103  metre-candle-seconds,  and  darkening  after 
development  after  200  X  103  metre-candle-seconds; 
the  corresponding  figures  for  silver  bromide  containing 
adsorbed  silver  are  2080  and  0-6,  respectively.  When 
silver  bromide,  containing  adsorbed  bromine,  without 
a  binding  medium,  is  exposed  to  light  and  developed 
with  quinol,  the  darkening  is  parallel  to  the  intensity 
up  to  12  X  103  metre-candle-seconds,  a  definite  dimin¬ 
ution  of  the  darkening  occurs  at  an  intensity  of 
18-7  X  103,  and  at  75  x  103  this  has  become  more  pro¬ 
nounced,  and  the  darkening  is  then  comparable  with 
that  produced  by  an  illumination  of  2  X  103  metre- 
candle-seconds.  In  the  presence  of  adsorbed  silver, 
solarisation  commences  at  33-3  XlO3  metre-candle- 
seconds  and  the  darkening  is  much  greater  than  in 
the  presence  of  bromine.  The  primary  darkening  of 
silver  bromide  does  not  show  this  phenomenon,  which 
is  therefore  connected  with  the  development  process. 

A.  Geake. 

Nature  of  the  action  on  a  photographic  plate 
of  sawdust  and  cholesterol  irradiated  by  a 
mercury-vapour  quartz  lamp.  N.  S.  Lucas 
(Biochem.  J.,  1926,  20,  23 — 25). — The  action  on  a 
photographic  plate  of  sawdust  after  irradiation  is 
due  to  the  production  and  subsequent  gradual  eman¬ 
ation  of  ozone  or  hydrogen  peroxide  and  not  to  a 
secondary  radiation.  S.  S.  Zilva. 

Nature  of  optical  sensitisation  and  desensitis¬ 
ation.  G.  Kogel  and  A.  Steigmann. — See  B., 
1926,  386. 

Decomposition  of  carbon  dioxide  under 
reduced  pressure  by  spark  discharge.  P.  Joli- 
bois,  H.  Leff.bvre,  and  P.  Montague  (Compt.  rend., 
1926,  182,  1026 — 1028;  cf.  Jolibois,  A.,  1925,  ii, 
1194). — Carbon  dioxide  at  pressures  varying  between 
0-3  and  20  mm.  of  mercury  was  subjected  to  a  spark 
discharge  from  a  condenser  of  known  capacity,  the 
voltage  of  which  was  determined  before  and  after  the 
discharge.  The  degree  of  dissociation  into  the  mon¬ 
oxide  and  oxygen  was  determined  from  the  pressure 
and  compared  with  the  energy  supplied  by  each  spark. 
About  20%  of  the  energy  of  the  first  spark  was 
converted  into  chemical  energy,  the  remainder  being 
dissipated.  A  limiting  dissociation  of  90%  was 
attained.  F.  G.  Soper, 


Reactions  of  active  hydrogen  with  gases.  E. 
Boehm  and  K.  F.  Bonhoefeer  (Z.  physikal.  Chem., 
1926,  119,  385—399;  cf.  A.,  1925,  ii,  839).— Active 
hydrogen  does  not  react  with  water  vapour,  nitrogen, 
ammonia,  or  methane.  With  oxygen,  hydrogen  per¬ 
oxide  is  formed,  with  carbon  dioxide  or  monoxide 
traces  of  formaldehyde,  and  with  chlorine  and  bromine 
the  corresponding  hydrogen  halides,  which  apparently 
themselves  then  react  to  some  extent,  thus  :  H-f- 
1IX=H2+X.  Hydrogen  sulphide,  hydrogen  brom¬ 
ide,  hydrogen  chloride,  and  methyl  chloride  cause 
de-activation,  probably  owing  to  some  such  reactions 
as  the  above,  although  in  this  case  free  halogens  have 
not  actually  been  detected  in  the  products  of  reaction. 
Addition  of  oxygen  to  the  hydrogen  before  activation 
increases  its  reactive  power  with  bromine.  Quantities 
of  hydrogen  sulphide  above  1%  repress  the  Balmer 
spectrum  ;  smaller  quantities  have  no  effect. 

R.  Cuthill. 

Hydrogen  electrode  studies  of  the  reactions 
between  solutions  of  salts  of  weak  metallic 
bases  and  sodium  acetate,  oxalate,  and  tartrate. 
Effect  of  dextrose  on  zirconium  chloride  solution. 
H.  T.  S.  Britton  (J.C.S.,  1926,  269—299;  cf.  this 
vol.,  247). — Sodium  acetate  fails,  at  the  ordinary 
temperature,  to  precipitate  zirconium,  thorium,  and 
chromium  hydroxides  from  solutions  of  their  salts, 
although  thepH  values  at  which  precipitation  normally 
occurs  are  exceeded.  Thorium  sulphate  is  excep¬ 
tional,  the  basic  sulphate  being  precipitated  when  the 
2hi  reaches  3-4  (normal  precipitation  value  3-5), 
although  this  redissolvcs  in  excess  of  sodium  acetate. 
In  the  case  of  chromium  salts  the  precipitation  pa 
is  not  exceeded  and  no  precipitation  occurs,  but  the 
chromium  in  solution  can  be  precipitated  at  any  stage 
by  alkali.  Under  certain  conditions  the  chromium 
when  combined  with  acetic  acid  may  be  made  resistant 
to  precipitation  by  alkali  by  boiling. 

Sodium  oxalate  precipitates  a  basic  oxalate  from 
zirconium  chloride  solution,  through  the  incapacity 
of  the  second  stage  of  dissociation  of  oxalic  acid  to 
interact  with  zirconium  hydroxide,  but  the  precipitate 
dissolves  in  excess  of  sodium  oxalate.  No  precipitate 
is  formed  from  solutions  of  the  sulphate  except  in  the 
presence  of  traces  of  another  salt  such  as  the  chloride 
or  nitrate.  No  precipitates  are  formed  from  salt  solu¬ 
tions  of  slightly  stronger  bases,  although  probably 
very  little  interaction  takes  place  between  the  weak 
bases,  such  as  chromium  and  aluminium  hydroxides, 
and  the  hydro-oxalate  ions.  Observations  have  been 
made  on  complex  solutions  of  chromium  hydroxide  in 
oxalic  acid  and  on  the  double  oxalate  of  chromium 
and  potassium.  The  titration  curve  gives  no  evidence 
of  the  existence  of  a  tribasic  acid,  and  to  a  large 
extent  the  colour  seems  to  be  due  to  colloidal  chromium 
hydroxide.  Measurements  of  j)n  on  the  freshly  dis¬ 
solved  double  salt  indicate  that  changes  take  place 
when  this  is  dissolved  in  water.  This  is  considered 
to  be  the  cause  of  the  racemisation  of  Werner’s 
optically  active  form  of  the  salt.  Although  the  pre¬ 
cipitation  ps  (4-14)  of  aluminium  hydroxide  is  exceeded 
when  the  sulphate  is  titrated  with  sodium  oxalate,  no 
precipitation  occurs. 

The  action  of  sodium  tartrate  on  solutions  of  salts 
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of  zirconium,  thorium,  and  aluminium  is  remarkable 
in  that,  owing  to  the  failure  of  much  of  the  tartaric 
acid  to  react  with  the  respective  bases,  increased 
hydrogen-ion  concentrations  are  produced,  and  in  the 
case  of  zirconium  and  thorium  salt  solution,  basic 
tartrate  precipitates  are  formed,  even  though  the 
hydrogen-ion  concentrations  are  considerablj'  higher 
than,  those  required  for  the  precipitation  of  the  hydr¬ 
oxides.  These  basic  precipitates  dissolve  in  excess 
of  sodium  tartrate,  and  appear  to  exist  unchanged  in 
solution.  The  behaviour  of  salts  of  beryllium,  zinc, 
chromium,  and  lanthanum  was  also  examined.  Com¬ 
plex  tartrate  solutions  which  are  not  precipitated  by 
alkalis  appear  to  contain  basic  tartrate  complexes 
which  are  probably  colloidal  in  nature,  and  are  ren¬ 
dered  stable  by  the  presence  of  the  hydroxyl  groups 
of  the  tartrate.  Similar  increased  stability  may  be 
brought  about  by  the  presence  of  glycerol  or  dextrose 
in  solution.  Hydrogen  electrode  titrations  of  zir¬ 
conium  chloride  solutions  containing  dextrose  with 
sodium  hydroxide  show  that  some  interaction  takes 
place  between  the  zirconium  hydroxide  and  the 
dextrose.  E.  E.  Walker. 

Interaction  between  copper  and  sulphuric 
acid.  C.  W.  Rogers  (J.C.S.,  1926,  254—269).— 
At  all  temperatures  between  16°  and  270°  the  com¬ 
pleted  reaction  is  Cu-f2H2S04=S02-{-CuS04+2H20, 
representing  the  end  results  of  at  least  four  different 
interactions,  which  have  been  studied  separately  : 
(i)  5Cu+4H9S04=Cu2S+3CuS04+4H20;  (ii)  Cu2S-f- 
2H2S04=CuS+CuS04+2H20+S02;  (iii)  CuS+ 
2H2S04=CuS04+2H20+ S02+ S ;  (iv)  S+2H2S04= 
2H20+3S02.  The  nature  of  the  products  formed  at 
any  intermediate  stage  is  governed  by  the  relative 
rates  of  these  various  interactions  under  the  particular 
conditions  of  temperature  and  concentration.  The 
temperature  range  100 — 120°  is  particularly  favour¬ 
able  to  the  formation  of  sulphides,  because  at  this 
temperature  the  rate  of  interaction  between  the 
sulphides  and  acid  is  slow  compared  with  the  rate 
of  that  between  acid  and  copper.  At  270°,  the  rate 
of  disappearance  of  sulphides  is  so  great  that  their 
presence  as  intermediate  products  is  not  readily  de¬ 
tected.  The  crystalline  deposit  which  is  formed  con¬ 
sists  of  anhydrous  cupric  sulphate,  this  substance 
being  at  least  dimorphous.  At  the  lower  temper¬ 
atures,  the  crystals  contain  inclusions  of  sulphide  and 
sulphur,  which  are  thus  prevented  from  interacting 
with  the  acids.  E.  E.  Walker. 

Hydrolytic  action  of  low-pressure  super¬ 
heated  steam  on  salts  of  the  alkaline-earth 
metals.  P.  L.  Robinson,  H.  C.  Smith,  and  H.  V.  A. 
Briscoe  (J.C.S.,  1926,  S36 — 839). — Quantitative  ex¬ 
periments  on  the  hydrolysis  of  the  chlorides,  bromides, 
and  carbonates  of  calcium,  strontium,  and  barium, 
by  steam  at  atmospheric  pressure,  have  been  carried 
out  at  temperatures  varying  from  400°  to  9S0°. 
Whilst  the  results  obtained  from  the  carbonates  are 
difficult  to  interpret,  the  ease  of  decomposition  of 
any  alkaline-earth  metal  salt  is  in  the  order  chloride, 
bromide,  whilst  for  any  particular  halide  it  increases 
in  the  order  barium,  strontium,  calcium.  The 
sulphates  of  calcium,  strontium,  and  barium,  as  well 


as  calcium  phosphate,  are  not  hydrolysed  under  the 
conditions  of  the  experiments.  H.  Burton. 

Dissociation  of  dolomite.  C.  S.  Garnett  (Min. 
Mag.,  1926,  21,  21—24;  cf.  A.,  1923,  ii,  763).— In 
support  of  the  view  that  when  dolomite  is  calcined 
both  calcium  and  magnesium  oxides  are  formed 
simultaneously  by  dissociation,  it  is  shown  that 
mixtures  of  which  calcium  and  magnesium  carbonates 
and  magnesium  oxide  may  form  part  do  not  set 
unless  there  is  also  calcium  oxide  present,  whilst  the 
setting  properties  of  partly  burnt  dolomite  are  well 
known.  W.  A.  Caspari. 

Hydrofluozirconic  acid  and  the  analysis  of 
zirconium  fluoride.  E.  B.  R.  Prideaun  and 
E.  C.  Roper  (J.C.S.,  1926,  898 — 903). — Determin¬ 
ations  of  the  zirconia  content  and  total  hydrofluoric 
acid  show  that  samples  of  zirconium  fluoride  have  the 
formula  ZrF4,  with  more  or  less  than  3H20.  It  is 
suggested  that  the  fluoride,  ZrF4,l-5HF,3-74H20,  is 
hydrated  hydrofluozirconic  acid,  H2ZrFG,3H20. 

H.  Burton. 

Additive  compounds  of  hydrogen  chloride 
and  metallic  sulphates.  II.  F.  Ephraim  (Ber., 
1926,  59,  [R],  790—792;  cf.  this  vol.,  36).— The 
ability  to  add  hydrogen  chloride  is  confined  to  the 
sulphates  of  metals  having  more  than  ten  outer 
electrons.  The  sulphates  of  the  alkali  and  alkaline- 
earth  metals,  of  magnesium,  beryllium,  aluminium, 
cerium,  lanthanum,  manganese,  iron,  cobalt,  and 
nickel  do  not  add  hydrogen  chloride.  Conversely, 
their  chlorides  readily  evolve  hydrogen  chloride  when 
covered  with  concentrated  sulphuric  acid ;  this 
property  is  not  exhibited  by  the  chlorides  of  the 
remaining  elements  with  the  single  exception  of 
thallous  chloride. 

Stannous  sulphate  appears  to  yield  a  compound, 
SnS04,2HCl,  which  is  stable  below  38-5°.  Bismuth 
sulphate  absorbs  rather  more  than  4  mols.  of  hydrogen 
chloride  at  atmospheric  temperature;  when  the  pro¬ 
duct  is  heated  to  110°,  at  111°,  and  154°,  the  respect¬ 
ive  compounds  Bi2(S04)3,4HCl,  Bi2(S04)3,2HCl,  and 
Bi2(S04)3,HCl  are  produced.  Thallous  sulphate 
appears  to  give  the  compound  T12S04,2HC1.  The 
behaviour  of  antimony  sulphate  towards  hydrogen 
chloride  is  described.  II.  Wren. 

Basic  stannous  sulphate.  C.  M.  Carson  (J. 
Amer.  Chem.  Soc.,  1926,  48,  906 — 911). — The  pre¬ 
cipitates  obtained  at  100°  by  the  addition  of  varying 
amounts  of  sodium  hydroxide  solution  to  stannous 
sulphate  solutions  were  examined.  Within  two  regions 
of  alkali  variation  they  remain  practically  constant  in 
composition.  The  precipitate  obtained  at  low  alkali 
concentrations,  SnS04,SnO,  is  probably  a  compound, 
and  the  other,  SnS04,2Sn0,a;H20,  may  also  represent 
a  compound  (cf.  Ditte,  Ann.  Chim.  Phys.,  1882,  [v], 
28,  145).  The  analysis  of  a  solid  phase  may  be 
corrected  for  the  liquid  phase  it  retains  on  separation, 
from  a  knowledge  of  the  weight  of  the  solid  phase 
moist,  and  then  dried  at  100°,  and  of  the  weight  and 
composition  of  the  residue  obtained  on  evaporating 
a  known  weight  of  the  bulk  liquid  phase. 

S.  K.  Tweedy. 
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New  example  of  anomalous  mixed  crystals. 

V.  Caglioti  (Atti  R.  Accad.  Lincei,  1926,  [vi],  3, 

332 — 335). — -When  precipitated  eerie  hydroxide,  after 
being  collected  and  washed,  is  dissolved  in  dilute 
hydrochloric  acid  and  the  solution  treated  with  the 
requisite  amount  of  ammonium  chloride  to  give  the 
double  salt,  (NH4)2CeCl6,andwitha  concentrated  aque¬ 
ous  solution  of  the  salt,  (NH4)2SnClfl,  the  liquid  gives, 
in  successive  crystallisations  in  a  desiccator  at  reduced 
pressure,  (1)  the  above  ammonium  eerie  chloride, 
(2)  ammonium  stannic  chloride,  and  (3)  homogeneous, 
orange-yellow,  microscopic  cubes,  dls  1-536,  which 
consist  of  mixed  crystals  of  ammonium  chloride  with 
either  eerie  chloride  (1-96%)  or  ammonium  eerie 
chloride  (2-71%).  T.  H.  Pope. 

Stannous  phosphates.  K.  JaislczyNski  and 

W.  Wieckovski  (Z.  anorg.  Chcm.,  1926,  152,  207 — 

212). — Tertiary  stannous  phosphate ,  Sn3(P04)2,  is  a 
white,  amorphous  powder,  d"'*  3-823,  insoluble  in 
water,  but  soluble  in  mineral  acids  and  alkali  hydr¬ 
oxides  ;  it  is  produced  by  adding  a  10%  solution  of 
disodium  hydrogen  phosphate  to  a  cold  10%  solution 
of  stannous  sulphate  containing  a  little  sulphuric  acid. 
Stannous  hydrogen  phosphate,  SnHP04,  crystallises  in 
colourless  tablets,  d'f5  3-476,  from  the  solution 
obtained  by  dissolving  granulated  tin  in  phosphoric 
acid  (d  1-23),  or  in  small,  silky  crystals  by  adding 
water  to  a  solution  obtained  by  dissolving  tin  in 
phosphoric  acid  (d  1-7).  Stannous  diliydrogen  phos¬ 
phate,  Sn(H2P04)2,'  results  on  heating  the  previous 
salt  with  phosphoric  acid  at  140°  and  cooling  the 
solution  over  phosphoric  oxide ;  it  crystallises  in  the 
form  of  highly  refractive  rhombs,  dfs  3-167,  which 
are  readily  decomposed  by  water.  Stannous  pyro¬ 
phosphate,  Sn2P20~,  is  obtained  as  a  white  powder, 
d\u  4-009,  when  the  monohydrogen  phosphate  is 
heated  at  350 — 400°  in  a  current  of  carbon  dioxide. 
Stannous  metapliosphate,  Sn(P03)2,  is  a  white,  glassy 
mass,  dfB  3-38,  formed  by  heating  the  dihydrogen 
phosphate  at  390°  in  a  current  of  carbon  dioxide. 
The  stannous  phosphates  are  more  readily  hydrolysed 
than  the  corresponding  lead  compounds,  but  other¬ 
wise  are  relatively  stable.  A.  R.  Powell. 

Influence  of  neutral  salt  on  the  precipitation 
of  metal  sulphides.  L.  Dede  and  T.  Becker 
(Z.  anorg.  Chcm.,  1926, 152,  185 — 196). — Addition  of 
alkali  or  alkaline-earth  chlorides  to  solutions  of  lead, 
cadmium,  and  stannic  chlorides  and  to  solutions  of 
molybdic  acid  in  hydrochloric  acid  decreases  the 
amount  of  acid  required  to  prevent  precipitation  of 
the  metal  sulphide  by  hydrogen  sulphide.  Similar 
results  are  obtained  on  adding  alkali  perchlorate  to 
lead  or  cadmium  perchlorate  solutions  and,  to  a 
smaller  extent,  by  adding  sodium  sulphate  to  a  solu¬ 
tion  of  cadmium  sulphate.  Thus,  a  0-00  Ill-solution 
of  cadmium  chloride  gives  no  precipitate  with  hydrogen 
sulphide  in  0-827-hydrochloric  acid  in  the  absence  of 
other  salts;  in  a  2A7-solution  of  potassium  chloride, 
only  0-38  Y-hydrochloric  acid  is  necessary  to  prevent 
precipitation.  The  corresponding  figures  for  sulphuric 
acid  are  2-89iV-acid  without  sodium  sulphate,  and 
l-S9Ar-acid  with  2Y-sodium  sulphate.  The  effect  of 
temperature  on  these  limiting  values  is  most  marked 
n  the  absence  of  neutral  salt ;  in  3xV-sodium  sulphate 


solution,  the  acidity  required  to  prevent  precipitation 
of  cadmium  sulphate  is  not  influenced  at  all  by  the 
temperature.  A.  R.  Powell. 

Transfer  of  excited  energy  from  ozone  to 
hydrogen  and  nitrogen.  A.  C.  Grubb  (Nature, 
1926,  117,  65S). — When  a  current  of  hydrogen  and 
nitrogen  (approx.  3  : 1  by  vol.)  was  passed  over  a 
platinum  anode  at  which  ozonised  oxygen  was  being 
rapidly  evolved,  much  ammonia  was  formed.  It  is 
supposed  that  ozone  emits  enough  energy  on  decom¬ 
posing  to  activate  the  hydrogen.  A.  A.  Eldridge. 

Factors  affecting  the  fixation  of  nitrogen  as 
sodium  cyanide.  E.  W.  Guernsey,  J.  Y.  Yee, 
J.  M.  Braham,  and  M.  S.  Sherman. — See  B.,  1926, 358. 

Oranges  and  reds  of  uranium.  V.  Auger  and 
J.  N.  Longinescu  (Compt.  rend.,  1926,  182,  970 — 
972). — The  coloured  compounds  precipitated  on  the 
addition  of  alkali  sulphides  to  a  dilute  solution  of 
uranyl  nitrate  have  been  analysed.  Those  amounts 
of  sulphides  which  produced  the  most  intense  colours 
were  used,  orange  and  red  compounds  being  obtained 
with  potassium  and  ammonium  sulphides,  and  a  red 
compound  with  barium  sulphide.  The  analyses  indic¬ 
ate  that  these  compounds  are  amorphous  salts  of  a 
thiouranic  acid  (HGU5S2016  or  H10U10S4O31),  which 
plays  the  part  of  a  quinquevalent  and  quadrivalent 
anion,  respectively,  for  the  reds  of  potassium  and 
ammonium,  and  for  the  corresponding  oranges  and 
the  red  of  barium.  J.  Grant. 

Cobalt  nitrite.  L.  le  Boucher  (Anal.  Fis. 
Quim.,  1926,  24,  91 — -98). — -By  the  action  of  sodium 
nitrite  on  cobalt  nitrate  in  pyridine-water  solution  at 
0°  in  an  atmosphere  of  hydrogen,  a  light  red  salt 
having  the  composition  Co(N02)2,3C5H5N  is  obtained. 
By  crystallisation  from  pyridine,  dark  red  crystals  of 
composition  Co(N02)2,6C5H5N  are  obtained.  Both 
compounds  are  hydrolysed  by  water.  The  latter 
compound  is  readily  oxidised  in  air,  mixed  crystals 
of  the  nitrate  and  nitrite  being  formed. 

G.  W.  Robinson. 

Molybdates  of  cobaltiammines  and  molybdato- 
cobaltiammines.  B.  K.  Paul  and  P.  V.  Sarkap. 
(Ann.  Cliim.,  1926,  [x],  5,  199 — 217). — The  following 
compounds  have  been  prepared  :  dimolybdatotelram- 
minecobaltic  trimolybdale  (-f-6H20);  double  salts 
(1:1,  -f-3H20,  and  5:1)  of  diaquotetrammine- 
cobaltic  molybdate  and  dimolybdate ;  molybdalo- 
letramminecobaltic  molybdate  (-|-3H20);  nitraloieiram- 
minecobaltic  molybdate ;  molybdatoteiramminecobaltic 
nitrate ;  molybdatoteiramminecobaltic  trimolybdale 
(+4H20) ;  hexahydroxydodecammineletracobaltic 

molybdate ;  and  the  aquopentammine  compounds : 

[Co(NH3)5H2O]2(Mo3O10)3,9H2O  ; 

[Co(NH3),HoO],(Mo04)3  ; 

[Co(NH3)5H20”]2[jV1o(Mo04)6]. 

F.  G.  Soper. 

Pure  neutral  distilled  water  [for  biological 
purposes].  F.  Bordas  and  F.  Touplain  (Aren. 
Falsif.,  1926,  19,  134 — 141). — If  distilled  water  is 
prepared  by  means  of  a  naked  flame  in  metal  vessels, 
more  or  less  superheating  occurs  with  a  corresponding 
increase  of  conductivity  in  the  distillate,  e.g.,  an 
increase  from  3-3  Xl(H  to  20X10'6  in  3  hrs.  when 
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heated  on  a  sand-bath  in  a  platinum  vessel  with  an 
upright  condenser.  This  increase  of  conductivity  is 
reduced  by  80%  if  pyrex  glass  vessels  are  used.  A 
water  of  high  conductivity  may  lose  a  great  part 
of  its  conductivity  by  keeping  in  a  half-filled  pyrex 
glass  vessel,  and  the  diminution  is  much  hastened  by 
warming  of  the  water  vapour  and  slow  cooling. 

D.  G.  Hewer. 

Preparation  of  pure  alkali  metals.  R.  Strira- 
mann  and  K.  Clttsius  (Z.  anorg.  Chcm.,  1926,  152, 
52 — 58). — The  presence  of  hydrogen  in  metals  greatly 
increases  the  number  of  electrons  emitted  under  the 
action  of  light.  Hydrogen  cannot  be  completely 
removed  from  alkali  metals,  and  the  pure  metals 
can,  therefore,  be  obtained  only  by  preparing  them 
under  conditions  which  preclude  tho  presence  of 
hydrogen,  e.g.,  by  the  decomposition  of  the  alkali 
azides.  Pure  chlorides  are  converted  successively  into 
the  nitrates,  oxalates,  and  carbonates,  and  azoimide, 
prepared  from  sodium  azide  and  sulphuric  acid,  is 
passed  into  the  last.  Azides  prepared  by  crystallis¬ 
ation  from  these  solutions  arc  spectrally  pure  and 
are  free  from  sulphate,  chloride,  and  carbonate.  The 
pure  azides  are  decomposed  in  a  high  vacuum 
by  heating  in  vessels  of  Jena  glass ;  rubidium 
and  c cesium  azides  are  decomposed  in  silica  tubes. 
Sodium,  potassium,  rubidium,  and  ccesium  azides 
decompose  at  275°,  355°,  395°,  and  390°,  respectively. 
The  metals  are  distilled  off  and  redistilled  in  the 
same  apparatus,  and  the  yields  are  approximately 
100,  80,  60,  and  90%,  respectively.  The  metals  are 
spectrally  pure  and  completely  free  from  gases.  The 
yields  are  not  quantitative,  and  the  residues  contain 
nitrides ;  it  is  also  possible  that  a  modified  form  of 
nitrogen  is  formed.  A.  Geake. 

Preparation  of  disilicon  hexachloride.  J.  B. 
QtriG  and  J.  A.  Wilkinson  (J.  Amer.  Chem.  Soc., 
1926,  48,  902 — 906). — The  yield  of  disilicon  hexa¬ 
chloride  obtained  by  passing  chlorine  over  ferrosilicon 
at  200°  (ef.  Martin,  J.C.S.,  1914,  105,  2836)  is  in¬ 
creased,  up  to  a  certain  point,  by  the  addition  of 
silicon  tetrachloride  to  tho  chlorine,  because  the  final 
chlorination  of  the  hexachloride  to  the  tetrachloride 
is  thereby  retarded.  The  chlorination  of  a  mixture 
of  iron  and  silicon  yields  no  silicon  chlorides  below 
300°,  showing  that  ferric  chloride  neither  catalyses 
the  formation  of  disilicon  hexachloride  nor  lowers 
the  temperature  of  the  reaction.  S.  K.  Tweedy. 

Germanium  and  gallium  from  germanite. 
W.  Keil  (Z.  anorg.  Chcm.,  1926,  152,  101 — 104). — 
Germanite  is  dissolved  in  sulphuric  and  nitric  acids, 
the  residue  is  evaporated,  dissolved  in  water,  and 
after  adding  hydrochloric  acid,  distilled  in  a  current 
of  chlorine.  The  germanium  tetrachloride  distilling 
over  is  purified  by  repeating  the  distillation.  The 
liquid  distillate  is  freed  from  chlorine  by  shaking 
with  mercury  and  re-distilled.  The  chloride  which 
remains  dissolved  in  the  aqueous  layer  of  the  dis¬ 
tillate  is  precipitated  as  sulphide,  and  converted 
through  the  nitrate  into  germanium  dioxide.  Ger¬ 
manium  metal  is  obtained  by  reducing  the  dioxide 
■with  potassium  cyanide  and  carbon,  or  preferably 
by  fusing  the  disulphide  with  potassium  cyanide. 
Gallium  is  obtained  from  the  residue  after  distillation 


with  chlorine.  Copper,  lead,  arsenic,  and  sulphuric 
acid  are  precipitated  with  hydrogen  sulphide  and 
barium  chloride,  and  the  filtrate  is  digested  with 
barium  carbonate.  The  precipitate  contains  barium 
carbonate,  gallium,  and  iron.  It  is  dissolved  in 
hydrochloric  acid,  precipitated  with  ammonia,  re- 
dissolvcd  in  hydrochloric  acid,  and  the  gallium 
precipitated  as  fcrrocyanide.  This  is  purified  by 
dialysis,  fused  with  potassium  hydroxide,  and  dis¬ 
solved  in  water.  After  removing  the  iron,  any  zinc 
is  precipitated  as  sulphide,  the  filtrate  acidified,  and 
the  gallium  precipitated  as  hydroxide  with  ammonia. 
On  ignition  gallium  trioxide  is  obtained. 

A.  Geake. 

Plumbic  ammonium  chloride.  A.  Seyewetz 
and  H.  Tatu  (Bull.  Soc.  chim.,  1926,  [iv],  39,  647 — 
651). — Plumbic  ammonium  chloride  may  be  economic¬ 
ally  prepared  by  adding  a  slow  stream  of  nitric  acid 
to  an  agitated  suspension  of  1  mol.  of  lead  chloride 
(or  sulphate)  and  2  mols.  of  ammonium-  chloride  in 
four  times  the  theoretical  quantity  of  concentrated 
hydrochloric  acid.  The  filtered  product,  freed  from 
acid  with  alcohol  and  ether,  and  heated  at  80°,  is  a 
yellow  powder,  insoluble  in  the  common  organic 
solvents,  which  turns  bright  red  at  70 — 80°  and 
loses  chlorine  at  140°.  In  a  0-0S%  aqueous  solution 
it  forms  colloidal  lead  dioxide,  which  slowly  settles; 
in  this  form,  it  may  be  used  as  an  active  oxidising 
agent.  Solutions  between  4%  and  22%  (saturation) 
decompose  into  lead  chloride  and  an  oxygenated 
chlorine  compound;  with  concentrations  between 
0-08%  and  4%,  both  reactions  occur.  The  second 
type  of  decomposition  is  avoided  by  dissolving  in 
concentrated  hydrochloric  acid,  but  can  be  favoured 
by  carefully  regulating  tho  quantity  and  concentration 
of  the  acid.  Phosphoric  acid  in  all  concentrations 
does  not  hinder  the  second  typo  of  decomposition. 
It  stabilises  dilute  solutions  in  which  the  first  type 
of  decomposition  occurs,  by  retarding  the  flocculation 
of  the  oxide,  even  at  concentrations  slightly  below 
that  at  which  the  formation  of  the  oxide  is  hindered. 
Acetic  acid  behaves  similarly  to  phosphoric  acid, 
although  much  higher  concentrations  are  necessary. 
Above  120°  in  a  non-aqueous  medium,  plumbic 
ammonium  chloride  yields  nascent  chlorine  and  so 
may  be  used  as  a  chlorinating  agent  (cf.  A.,  1903, 
ii,  371).  S.  K.  Tweedy. 

Caro’s  reagent.  R.  H.  Vallance. — See  B., 
1926,  318. 

Microchemical  methods.  P.  Henrich  (Z; 
angew.  Chem.,  1926,  39,  447 — 450). — A  general 
account  of  apparatus  and  procedures  employed  in 
microchemical  analysis.  B.  W.  Clarice. 

Use  of  porcelain  filtering  crucibles  in  gravi¬ 
metric  analysis.  L.  Moser  and  W.  Maxymowicz 
(Chem.-Ztg.,  1926,  50,  326 — 327). — Porcelain  crucibles 
with  a  bottom  plate  of  porous,  sintered  porcelain  are 
very  convenient  for  the  weighing  of  silver  chloride 
after  drying  at  105°,  lead  and  barium  sulphates  and 
chromates,  zinc,  magnesium,  and  manganese  pyro¬ 
phosphates  and  bismuth  phosphate  after  the  usual 
ignition,  and  cuprous  thiocyanate,  calcium  oxalate, 
and  nickel  dimothylglyoxime  after  drying  at  110°. 
Alkali  hydroxides  cause  a  serious  loss  in  weight,  but 
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alkali  carbonates  are  practically  without  action. 
The  weight  of  the  crucible  after  drying  at  100 — 110° 
is  always  about  0-7 — 0-9  mg.  higher  than  after 
heating  to  redness.  The  rate  of  filtering  on  the 
vacuum  pump  is  about  3 — 5  min.  for  20  c.c. 

A.  R.  Powell. 

Analysis  with  the  aid  of  the  dropping  mer¬ 
cury  cathode.  J.  Heyrovsky  (Chem.  Listy,  1926, 
20,  122 — 130). — Polarisation  curves  of  solutions  of 
metals  containing  traces  of  more  noble  metals  from 
the  electrochemical  point  of  view  show  a  number  of 
undulations  the  positions  and  dimensions  of  which 
are  characteristic  of  the  metallic  impurities  present. 
The  method  is  thus  suitable  for  the  detection  and, 
sometimes  also,  for  the  determination  of  small 
amounts  of  impurities  in  metal  salts,  and  may  also 
be  used  for  the  study  of  the  solubility  of  “  insoluble  ” 
salts,  of  the  amphoteric  nature  of  certain  hydroxides, 
and  of  the  degree  of  complexity  of  ions.  By  the 
use  of  the  polarograph  of  Heyrovsky  and  Shikata, 
it  has  been  shown  that  the  hydroxides  of  copper, 
bismuth,  cadmium,  cobalt,  and  iron  are  amphoteric, 
whilst  chromic  hydroxide  is  not.  Alkaline  solutions 
of  the  latter  are  true  colloidal  solutions.  The  limit 
of  sensitiveness  of  the  method  is  about  10'7  g.- 
cquivalcnt  of  metal  per  litre.  A.  R.  Powell. 

Quantitative  spectrum  analysis.  J.  Sebor 
(Chem.  Listy,  1926,  20,  55 — 63,  174 — 194). — From 
a  study  of  the  absorption  spectra  of  a  large  number 
of  solutions  of  different  dyes,  a  relation  has  been 
discovered  between  the  width  of  the  absorption 
bands  and  the  concentration  of  the  dye,  and  its  use 
in  determining  the  concentration  of  an  unknown 
solution  is  demonstrated.  For  a  solution  of  definite 
concentration,  the  width  of  the  bands,  B,  depends 
on  the  thickness  of  the  coloured  layer,  d,  according 
to  the  equation  B=Aead,  where  i  is  a  constant 
and  a  is  negative  for  luminous  bands  and  positive 
for  absorption  bands.  If  c  is  the  concentration  of 
the  dye  in  solution,  then  B—Acad+v  ,  where  y  is  a 
constant  of  positive  sign  for  absorption  bands. 

A.  R.  Powell. 

Salt  errors  of  indicators  caused  by  standard 
alkaline  buffers  themselves.  J.  W.  McBain, 
O.  E.  Dubois,  and  K.  G.  Hay  (J.  Gen.  Physiol., 
1926,  9,  451 — 465). — Many  indicators  which  give  a 
certain  depth  of  colour  with  pure  sodium  hydroxide 
solutions  give  the  same  colour  in  alkaline  buffer 
solutions  which  have  values  differing  in  extreme 
cases  by  as  much  as  two  units  from  the  pH  values  of 
the  sodium  hydroxide  solutions.  In  some  cases, 
addition  of  more  indicator  after  the  maximum  colour 
has  been  reached  causes  a  diminution  of  the  colour. 

H.  J.  Channon. 

Meulen-Heslinga  halogen  determination.  L. 
Cohen  (Chem.  Weekblad,  1926,  23,  232—233;  cf. 
Ree.  trav.  chim.,  1923,  42,  1093).— The  difficulties 
arising  from  the  tendency  of  the  ammonium  halides 
formed  to  appear  as  fumes  not  easily  condensible 
may  be  overcome  by  the  use  of  a  lightly-compressed 
moistened  wad  of  asbestos.  S.  I.  Levy. 

Electrometric  titration  of  halides.  W  Clark 
(J.C.S.,  1926,  749— 775).— Soluble  halides,  when 


titrated  electro  metrically  with  silver  nitrate,  give 
results  identical  with  those  obtained  by  ordinary 
titration.  The  silver  electrode  used  for  determining 
chloride  must  be  so  prepared  that  potential  alteration 
on  adding  silver  nitrate  is  not  more  than  8  milli¬ 
volts.  Single  halides  in  solution  can  be  determined 
also  by  means  of  a  bimetallic  electrode  system  of 
silver  and  amalgamated  silver.  Results  show  that 
0-2%  of  chloride  in  bromide  or  iodide,  and  0-2%  of 
iodide  in  bromide,  can  be  determined  accurately, 
provided  barium,  sodium,  or  ammonium  nitrate  or 
sodium  acetate  is  present  in  the  solution.  Low 
percentages  of  bromide  in  chloride  cannot  be  deter¬ 
mined  electromctrically  if  less  than  5%  is  present, 
but  quantities  of  0-5 — 1%  can  be  determined  by 
distilling  the  bromine  with  permanganate,  absorbing 
the  bromine  in  ammonia,  and  titrating  the  resulting 
solution.  Mixtures  of  three  halides  can  be  deter¬ 
mined  accurately.  Single  silver  halides,  mixtures  of 
silver  chloride  and  iodide,  and  silver  bromide  and 
iodide  can  be  determined  by  titrating  a  cyanide 
solution  of  the  salts  with  silver  nitrate.  For  mixtures 
containing  silver  chloride,  it  was  found  best  to 
reduce  the  cyanide  solution  with  zinc  and  determine 
the  liberated  halogen  ions  with  silver  nitrate  in  the 
presence  of  ammonium  nitrate.  The  method  is 
applied  to  the  analysis  of  photographic  emulsions. 

II.  Burton. 

Possible  error  in  the  calc-spar  determination 
of  hydrochloric  acid.  A.  C.  D.  Rivett  (Chem. 
News,  1926,  132,  309 — 310). — Masson’s  method  (A., 
1900,  ii,  436)  of  standardising  hydrochloric  acid 
solutions  depends  for  its  accuracy  on  the  heating 
being  started  while  there  is  still  a  small  amount  of 
acid  left  to  react  with  any  calcium  hydrogen  carbon¬ 
ate  that  is  formed  in  the  early  stages  of  the  action. 
The  best  results  are  obtained  by  allowing  the  acid 
to  react  with  the  spar  for  1  hr.  at  the  ordinary  tem¬ 
perature,  heating  the  solution  to  boiling,  decanting 
the  solution,  and  washing,  drying,  and  weighing  the 
crystals.  Prolonged  keeping  at  the  ordinary  tem¬ 
perature  results  in  the  formation  of  appreciable 
quantities  of  calcium  hydrogen  carbonate.  _ 

A.  R.  Powtsll. 

Detection  and  determination  of  small  quan¬ 
tities  of  perchlorate  in  Chile  saltpetre  and  in 
chlorates.  F.  L.  Hahn. — See  B.,  1926,  404. 

Determination  of  perchlorate  in  Chile  salt¬ 
petre.  G.  Leimbach. — See  B.,  1926,  404. 

Light  titrations.  I.  Starch-iodine  reaction. 
J.  Field  and  L.  G.  M.  Baas-Becking  (J.  Gen. 
Physiol.,  1926,  9,  445 — 450). — The  radiomicrometer 
has  been  used  to  measure  the  iodine  content  of 
starch  iodide.  H.  J.  Channon. 

Rapid  volumetric  determination  of  fluoride 
in  simple,  complex,  and  insoluble  fluorides. 
J.  H.  de  Boer  and  J.  Basart  (Z.  anorg.  Chem., 
1926,  126,  213 — 220;  cf.  de  Boer,  this  vol.,  40). — 
Zirconium  oxychloride  gives  a  blue  lake  with  sodium 
alizarinsulphonate  in  hydrochloric  acid  solutions,  and 
the  colour  is  discharged  by  the  addition  of  fluorides. 
This  reaction  is  made  the  basis  of  a  method  for 
determining  fluorides  as  follows.  The  fluoride  solu- 
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tion  or  insoluble  fluoride  is  treated  with  25  c.c.  of 
10%  zirconium  oxychloride  solution,  50  c.c.  of  con¬ 
centrated  hydrochloric  acid,  and  1  c.c.  of  a  0-03% 
solution  of  sodium  alizarinsulphonate.  A  similar 
solution  is  prepared  without  addition  of  fluoride, 
and  both  solutions  are  diluted  to  125  c.c.  and  titrated 
with  a  standard  potassium  fluoride  solution  until 
the  same  orange  tint  is  obtained  in  each.  The 
difference  between  the  amounts  of  fluoride  required 
is  a  measure  of  the  fluorine  in  the  unknown  sub¬ 
stance.  Sparingly  soluble  fluorides  are  brought  into 
solution  by  digestion  with  the  acid  zirconium  solution 
on  the  water-bath  under  a  reflux  air  condenser.  The 
method  is  applicable  to  fluoborates,  fluotitanates, 
fluosilicates,  and  fluoaluminates.  A.  R.  Powell. 

Winkler’s  method  for  the  determination  of 
dissolved  oxygen  and  its  use  in  the  presence 
of  oxidisable  substances.  G.  Alsterberc,  (Bio- 
chem.  Z.,  1920,  170,  30 — 75). — The  methods  avail¬ 
able  for  the  determination  of  dissolved  oxygen  are 
critically  reviewed  and  that  of  Winkler  is  recom¬ 
mended  as  the  safest  and  simplest.  Certain  pre¬ 
cautions  necessary  in  the  preparation  of  the  reagents 
and  their  employment  are  indicated.  The  modific¬ 
ations  which  have  been  introduced  to  eliminate  the 
interference  due  to  oxidisable  impurities  arc  reviewed, 
and  those  involving  preliminary  or  parallel  treat¬ 
ment  with  ferricyanide,  hypochlorite,  permanganate, 
carbamide,  or  azoimide  arc  not  considered  to  be  of 
general  value.  A  new  method  is  advanced  employ¬ 
ing  preliminary  oxidation  of  oxidisable  substances 
by  means  of  bromine,  followed  by  removal  of  excess 
bromine  by  salicylic  acid.  The  unmodified  method 
of  Winkler  is  then  applied,  using  phosphoric  acid  for 
acidification.  The  method  has  been  tested  in  the 
presence  of  sulphide,  sulphite,  thiosulphate,  iron, 
nitrite,  cyanides,  and  organic  material. 

R.  K.  Cannan. 

Nitrate  determinations  [in  water  and  sewage]. 
G.  W.  Burke.— See  B.,  1926,  389. 

Determination  of  arsenic  as  elementary 
arsenic  and  as  magnesium  ammonium  arsenate 
hexahydrate.  R.  Fridli  (Pharm.  Zentr.,  1926, 
67,  241 — 244). — Arsenic  in  solutions  free  from  gold, 
mercury,  selenium,  and  tellurium  may  be  deter¬ 
mined  as  the  element  or  as  magnesium  ammonium 
arsenate  hexahydrate.  In  the  determination  as 
elementary  arsenic,  a  boiling  solution  of  stannous 
chloride  in  hydrochloric  acid  is  added  to  the  arsenical 
solution,  and  after  15  min.  the  liquid  is  boiled  gently 
for  10  min.  and  kept  for  1  day.  It  is  then  filtered 
through  specially  treated  cotton  wool,  and  the  pre¬ 
cipitate  washed  successively  with  hot  5%  hydro¬ 
chloric  acid,  hot  water,  alcohol,  and  ether,  dried  at 
the  ordinary  temperature,  and  weighed  on  the  filter. 
For  solutions  containing  more  than  10  mg.  of  arsenic, 
the  results  are  high,  owing  to  the  presence  of  tin 
in  the  precipitate.  A  table  for  correcting  the  weight 
of  the  precipitate  is  given.  The  method  yields  good 
results  in  the  presence  of  antimony.  In  the  second 
method,  if  the  arsenic  is  tervalent,  it  is  slightly 
acidified  with  hydrochloric  acid,  treated  with  bromine 
water  to  a  brownish-red  colour,  and  concentrated ; 
the  solution  is  boiled  with  ammonium  chloride 


solution,  ammonia  and  a  solution  of  magnesium 
sulphate  and  ammonium  chloride  are  added  suc¬ 
cessively,  and  after  24  hrs.  the  precipitate  is  collected 
as  in  the  previous  method,  washed  repeatedly  with 
ammonia,  then  with  alcohol,  dried,  and  weighed. 

B.  Pullman. 

Detection  of  perborates  in  the  presence  of 
borates.  L.  Rossi. — See  B.,  1926,  404. 

Analysis  of  silicates.  O.  Cantoni. — See  B., 
1926,  359. 

Analysis  of  silicates.  R.  Schwarz  and  A. 
Schinzinger. — See  B.,  1926,  319. 

Determination  of  carbon  monoxide  in 
hydrogen.  P.  Schuetan.— See  B.,  1926,  405. 

Determination  of  carbon  dioxide  in  carbonates 
and  the  evaluation  of  Ferrum  carb.  sacchar. 
F.  von  Bruchhausen  (Apoth.-Ztg.,  1925,  40,  938 — 
939;  from  Chem.  Zentr.,  1926,  I,  186). — The  carbon¬ 
ate  (0T  g.)  is  decomposed  in  a  previously  evacuated 
apparatus,  details  of  which  are  given,  by  means  of 
5%  hydrochloric  acid,  the  resulting  carbon  dioxide 
being  absorbed  in  a  measured  excess  of  0-2 — 0-3A- 
barium'  hydroxide  solution,  and  the  excess  of  barium 
hydroxide  is  then  determined  by  titration  with 
0- 1  /Y-hydrochloric  acid,  using  phenolphthalein  as 
indicator.  Ferrum  carb.  sacchar.  should  contain 
19-7 — 20-8%  of  ferrous  carbonate.  The  amount  is 
usually  16—19%,  an  old  specimen  containing  only 
8-9%.  J.  S.  Carter. 

Sensitive  reagent  for  potassium  and  am¬ 
monium  ions.  T.  Gaspar  y  Arnal  (Anal.  Fis. 
Quim.,  1926,  24,  99 — 105). — Sodium  ferrocyanide  in 
the  presence  of  calcium  chloride  in  50%  ethyl  alcohol 
gives  a  white  precipitate  with  potassium  or  ammonium 
ions,  the  composition  of  which  corresponds  probably 
with  the  formula  R2CaFe(CN)6,  where  R=K  or 
NH4.  The  reaction  is  practically  quantitative.  The 
ferrocyanic  acid  can  be  liberated  and  determined  by 
titration  with  standard  permanganate. 

G.  W.  Robinson. 

Titration  of  ammonium  sulphate  by  the 
stearate  method.  H.  Atkinson. — See  B.,  1926, 
358. 

Micro-chemical  determination  of  lead.  W. 
Geilmann  and  R.  Holtje  (Z.  anorg.  Chem.,  1926, 
152,  59 — 72). — Quantities  of  lead  of  the  order  of 
5  mg.  and  less  may  be  determined  by  precipitating 
■with  known  amounts  of  potassium  dichromate  or 
potassium  iodate  and  determining  the  excess  of 
reagent  iodometrically ;  the  error  in  each  case  is 
about  J^O-Ol  mg.  of  lead.  Dissolution  of  precipit¬ 
ated  lead  chromate  in  hydrochloric  acid  and  iodo- 
metric  determination  of  the  chromic  acid  leads  to 
irregular  results.  In  impure  solutions,  the  lead  may 
first  be  precipitated  with  hydrogen  sulphide,  the 
precipitate  redissolved  in  hydrochloric  acid,  and  lead 
determined  by  the  chromate  method ;  by  the  iodate 
method,  too  low  results  are  obtained  owing  to  a 
portion  of  the  lead  sulphide  being  oxidised  to  sulphate. 
The  factor  of  0-01  A’-sodium  thiosulphate  depends 
on  the  amount  used  when  this  is  less  than  2  c.c., 
and  it  is  therefore  advisable  to  take  such  an  excess 
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of  dichromate  or  iodato  that  more  than  this  volume 
of  thiosulphate  is  required  for  the  back  titration. 
The  solubility  of  lead  iodato  in  water  at  the  ordinary 
temperature  is  29  +  2  mg.  per  litre.  It  is  greatly 
diminished  by  the  presence  of  potassium  iodate,  and 
the  solubility  product  is  about  0-32  X  10~12,  corre¬ 
sponding  wnth  a  solubility  in  pure  water  of  24-0  mg. 
per  litre.  A.  Geake. 

Iodometric  determination  of  metals  (lead, 
cadmium,  and  mercury].  E.  J.  Kraus  (Chem.- 
Ztg.,  1926,  50,  2S1). — Lead,  cadmium,  and  mercury 
may  bo  determined  by  dissolving  the  freshly-pre¬ 
cipitated  sulphide  of  the  metal  in  hydrochloric  acid 
and  iodine  and  titrating  the  excess  of  iodine  with 
thiosulphate.  Hydrogen  sulphide  or  ammonium 
sulphide  may  bo  used  as  the  precipitant;  the  ■well- 
washed  sulphide  together  with  filter -paper  is  digested 
cold  with  25  c.c.  of  concentrated  hydrochloric  acid 
and  15  c.c.  of  O-oA- iodine  solution  for  15  min.,  300  c.c. 
of  water  arc  added,  and  the  excess  of  iodine  is  deter¬ 
mined  with  0-lA7-thiosulphatc.  A.  R.  Powell. 

Fairhall  (clir ornate)  method  for  [determining] 
minimal  amounts  of  lead  in  faecal  specimens. 
Anon.  (Ind.  Eng.  Chern.,  1926,  18,  431 — 432). — The 
samples  preserved  with  formaldehyde  are  ashed,  the 
ash  is  extracted  with  hydrochloric  acid,  and  then 
with  tartaric  and  hydrochloric  acids.  The  combined 
filtrates  are  diluted,  neutralised  with  sodium  hydr¬ 
oxide,  and  treated  with  hydrogen  sulphide.  The 
precipitate  is  completely  dissolved  in  hydrochloric 
acid  containing  nitric  acid,  the  liquid  evaporated, 
diluted,  and,  after  adjustment  to  a  suitable  liydrogen- 
ion  concentration,  twice  reprecipitated.  The  sulphide 
is  dissolved  in  hot  1  :  1  nitric  acid,  and  the  solution 
evaporated  to  coagulate  sulphur,  which  is  filtered 
off  and  washed,  the  solution  then  being  suitably 
neutralised  and  acidified.  At  the  b.  p.,  excess  of 
potassium  chromate  solution  is  added,  the  lead 
chromate  being  collected  and  treated  with  hydro¬ 
chloric  acid,  and  the  liberated  iodine  determined 
volumetrically.  The  original  must  be  consulted  for 
detailed  working  instructions.  D.  G.  Hewer. 

Gravimetric  determination  of  copper  as 
cuprous  iodide.  I.  M.  Kolthofe  and  H.  A. 
Kuylman  (Chcm.  Wcekblad,  1926,  23,  1S5— 1S6).— 
The  method  of  Winkler  (A.,  1924,  ii,  276)  gives 
discordant  results,  chiefly  by  reason  of  atmospheric 
oxidation  of  the  precipitate  on  keeping.  In  presence 
of  strong  acid,  and  cooling  in  a  stream  of  carbon 
dioxide,  the  method  gives  very  satisfactory  results, 
even  in  presence  of  great  excess  of  iron  and  small 
quantities  of  arsenic  and  antimony;  lead  interferes, 
and  must  bo  removed  before  precipitation.  The 
method  should  be  very  suitable  for  the  determination 
of  copper  in  raw  pyrites  and  cinders.  S.  I.  Levy. 

Electrolytic  determination  of  copper  in  the 
presence  of  bismuth.  W.  Holden  halter  (Z. 
ungew.  Chem.,  1926,  39,  454).— Copper  can  be  separ¬ 
ated  completely  from  bismuth  by  the  electrolysis  at 
60°  of  a  solution  of  the  metals  containing  phosphoric 
acid,  and  the  copper  content  of  the  solution  deter¬ 
mined  from  the  weight  of  copper  deposited  is  accurate 
within  2  parts  per  1000.  B.  W.  Clarke. 


Determination  of  mercuric  chloride.  F.  von 
Bruchhausen  and  E.  Hanzlik  (Apoth.-Ztg.,  1925, 
40,  1115—1116;  from  Chem.  Zentr.,  1926,  I,  734— 
735). — Of  Rupp’s  two  methods  for  the  determination 
of  mercury  in  medicinals,  the  iodometric  method  is 
liable  to  give  low  results.  It  is  recommended  to 
reduce  with  sodium  arsenite  in  the  presence  of 
sodium  hydrogen  carbonate,  instead  of  with  form¬ 
aldehyde,  and  to  titrate  back  with  sodio-p-toluene- 
sulphonchloroamide.  Alternatively,  potassium  brom- 
ate  in  hydrochloric  acid  may  be  used  with  methyl - 
orange  as  indicator.  The  results  are  within  0- 1 — 0-4% 
of  theory.  A.  Geake. 

Determination  of  mercuric  iodides.  J.  Sandi- 
lands. — See  B.,  1926,  405. 

Separation  of  the  metals  of  group  III.  G.  G. 
Longinesch  and  (Mlle.)  G.  Chaborski  (Bui.  Chim., 
Soe.  Romana  Stiinte,  1924,  27,  41 — 44). — The  pre¬ 
cipitate  is  treated  with  powdered  potassium  chlorate 
and  concentrated  hydrochloric  acid  in  the  cold,  the 
excess  of  acid  neutralised  by  means  of  solid  sodium 
carbonate,  the  liquid  filtered  from  any  separated 
sulphur,  treated  with  20%  sodium  hydroxide  solution, 
and  boiled ;  after  dilution,  it  is  decanted  and  washed, 
and  zinc  and  aluminium  are  identified  in  the  clear 
liquid  in  the  usual  way.  On  boiling  the  precipitate 
with  concentrated  ammonium  carbonate  solution, 
cobalt  and  nickel  pass  into  solution,  and  may  be 
identified,  after  filtration  and  boiling  with  sodium 
hydroxide,  in  the  clear  neutralised  solution,  cobalt 
as  cobaltinitrite,  and  nickel  as  hydroxide.  The  pre¬ 
cipitate  of  iron,  chromium,  and  manganese  hydr¬ 
oxides  left  undissolved  by  the  ammonium  carbonate 
solution  is  tested  for  these  metals;  for  chromium 
by  warming  a  portion  'with  a  little  sodium  hypo¬ 
chlorite  solution,  for  manganese  by  boiling  with 
excess  of  the  same  reagent,  and  for  iron  by  the 
ferrocyanide  or  thiocyanate  methods.  S.  I.  Levy. 

Volumetric  determination  of  uranium,  van¬ 
adium,  copper,  and  iron  in  uranium  ores.  A.  S. 
Russell. — See  B.,  1926,  32S. 

Air  oxidation  of  titanous  sulphate  solution. 
Vanadous  sulphate,  a  new  and  powerful  reducing 
agent.  A.  S.  Russell  (J.C.S.,  1926,  497 — 49S). — 
When  titanic  sulphate  is  reduced  by  zinc  amalgam 
in  4V-sulphuric  acid  solution  (A.,  1921,  ii,  596)  and 
the  resulting  solution  of  titanous  sulphate  kept  in  a 
burette  exposed  to  air,  its  titre  remains  constant  for 
12  hrs.  Under  these  conditions,  therefore,  it  can  be 
used  for  volumetric  determinations  without  the 
exclusion  of  air.  Vanadous  sulphate  is  an  even 
more  powerful  reducing  agent,  but  is  more  readily 
oxidised  by  air.  It  may  be  prepared  in  the  same 
way  as  titanous  sulphate.  A  OTiV-solution  in  10 N- 
sulphuric  acid  remains  unaltered  when  kept  in  a 
burette  exposed  to  air  for  1  hr.  E.  E.  Walker. 

Potentiometric  standardisation  of  titanous 
chloride  solution.  E.  Zintl  (Z.  anorg.  Chem., 
1926,  152,  35 — 3S). — Polemical  against  Kolthoff, 
Tomicek,  and  Robinson  (this  vol.,  376).  The  result, 
1%  too  high,  obtained  by  these  authors  when  titanous 
chloride  was  standardised  potentiometrically  against 
copper  sulphate  wras  probably  due  to  the  presence  of 
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oxygen  in  their  solution  or  in  the  carbon  dioxide. 
This  readily  oxidises  the  cuprous  salt.  The  result, 
0-2%  too  high,  obtained  by  dichromate  titration  in 
the  presence  of  a  copper  salt,  was  probably  due  to 
the  same  cause.  Many  determinations  have  given 
xmiformly  sharp  end-points  by  the  copper  titration 
method.  A.  Geake. 

Phenylarsinic  acid  as  a  reagent  for  the  deter¬ 
mination  of  zirconium  and  thorium.  A.  C. 
Rice,  H.  C.  Fogg,  and  C.  James  (J.  Amer.-  Chem. 
Soc.,  1926,  48,  895 — 902;  cf.  Palmer  and  Adams, 
A.,  1922,  i,  785).— Zirconium  may  be  quantitatively 
separated  in  10%  hydrochloric  or  sulphuric  acid 
solutions  from  all  elements,  except  hafnium,  in  the 
form  of  its  insoluble  phenylarsinate,  which  yields 
zirconia  on  ignition.  Double  precipitation  is  neces¬ 
sary  in  the  separation  from  thorium,  uranium,  phos¬ 
phoric  acid,  and  large  amounts  of  ferric  iron ;  hydrogen 
peroxide  must  be  present  when  separating  from 
titanium.  Thorium  phenylarsinate  is  the  only  rare- 
earth  salt  of  this  acid  insoluble  in  presence  of  excess 
of  acetic  acid;  a  method  of  determining  thorium  is 
given  and  is  applied  to  the  analysis  of  monazite  sand. 

S.  Iv.  Tweedy. 

.  Error  introduced  by  the  presence  of  bismuth 
in  the  colorimetric  determination  of  iron  in  red 
lead.  Colorimetric  determination  of  bismuth. 

H.  Heinrichs  and  M.  Hertrich. — Sec  B.,  1926,  372. 

Use  of  magnesium  as  electrode  supports  in 
spectral  analysis.  E.  Dureuil  (Compt.  rend., 
1926,  182,  1020 — 1022). — Magnesium  electrodes  are 
recommended  for  the  production  of  both  arc  and 
spark  spectra,  since  the  magnesium  lines  between 
7000  and  3500  A.  are  few  and  do  not  mask  those  of 
other  elements.  They  arc  particularly  useful  in  the 
identification  of  non-conducting  minerals  such  as 
zircon,  cassiterite,  etc.,  which  ordinarily  give  poor 
spark  spectra.  With  magnesium  electrodes,  in  a 
small  cavity  in  the  positive  of  which  the  mineral  is 
placed,  the  characteristic  lines  are  clearly  defined, 
owing  to  the  reducing  action  of  the  electrode. 

F.  G.  Soper. 

Use  of  arcs  and  other  fluctuating  sources  in 
photoelectric  photometry.  B.  ICurrelmeyer 
(Nature,  1926,  117,  657 — 658). — Am  arrangement  is 
described  whereby  the  optical  paths  to  the  two  cells 
may  be  made  practically  identical. 

A.  A.  Eldridge. 

Use  of  light  filters  in  polarimetric  measure¬ 
ments.  H.  Schulz  (Z.  Instrumentenkunde,  1925, 
45,  468 — 470;  from  Chem.  Zcntr.,  1926,  I,  731). — 
The  tungsten  point  lamp  is  suitable  for  increasing 
the  light  entering  the  eye  when  light  filters  are  used 
in  polarimetric  measurements.  The  angle  of  the 
half -shadow  can  then  be  reduced  to  0-3°.  With 
small  angles,  any  rotation  dispersion  produces  strong 
colours  even  with  comparatively  sharp  filtration  in 
the  eye-piece  half  of  the  polarimeter,  and  this  makes 
adjustment  to  light  equality  difficult.  A.  Geake. 

Stereographic  protractor  for  Laue  photo¬ 
graphs.  A.  Hutchinson  (Min.  Mag.,  1926,  21, 
10 — 13). — An  instrument  in  the  form  of  a  straight¬ 
edge  protractor  is  described  for  the  gnomonic  pro¬ 


jection  of  Laue  spots  photographed  at  5  cm.  distance. 
Scale-readings  on  the  shorter  portion,  wdien  laid  off 
against  a  spot,  give  its  glancing-angle  6  directly, 
and  the  corresponding  scale-reading  on  the  longer 
portion  gives  the  gnomonic  projection  of  the  plane 
from  which  the  spot  was  reflected.  W.  A.  CaSpari. 

Microbalance.  III.  Filtration  and  deter¬ 
mination  of  very  small  amounts  of  material. 
E.  J.  Hartung  (J.C.S.,  1926,  840— 848).— A  detailed 
account  of  the  determination  of  inorganic  salts  such 
as  silver  nitrate,  potassium  chloride,  calcium  carbon¬ 
ate,  in  quantities  of  less  than  1  mg.,  involving  filtration 
of  a  precipitate  as  part  of  the  operation.  Descriptions 
of  the  apparatus  used,  together  with  a  table  of  results, 
are  given.  The  method  is  accurate  to  the  extent  of 
1%  for  quantities  of  0-1  mg.,  and  even  more  accurate 
for  quantities  between  0-1  and  1  mg.  The  sources 
of  error,  particularly  with  regard  to  the  washing  of 
the  precipitate,  are  discussed  in  detail. 

H.  Burton. 

Automatic  sipbonic  gas  circulator.  G.  M. 
Green  (J.C.S.,  1926,  500). — An  apparatus  is  de¬ 
scribed  capable  of  giving  a  constant  circulation  of 
at  least  50  c.c.  gas  per  minute.  The  prime  mover 
is  a  siphon  which  produces  an  intermittent  pressure. 
This  in  turn  gives  an  oscillating  motion  to  a  column 
of  mercury  in  a  U-tube,  the  dry  arm  of  which  is 
connected  with  a  pair  of  mercury  seal  valves  so 
arranged  as  to  give  a  imidirectional  flow  of  gas. 

E.  E.  Walker. 

Laboratory  mixing  machine  for  solids.  R.  H. 
Hixon. — See~B.,  1926,  303. 

M.  p.  apparatus.  J.  R.  Hosking  and  W.  F. 
Short  (J.S.C.I.,  1926,  45,  89 — 90t). — The  apparatus 
consists  of  a  hard  glass  tube  in  which  the  thermometer 
and  attached  capillary  tube  are  heated  in  a  current 
of  air  aspirated  from  a  hot  copper  spiral.  It  can  be 
used  over  a  wide  range  of  temperatures,  up  to  360° 
and  above.  Rise  of  temperature  can  be  regulated 
to  any  desired  speed,  and  cooling  takes  place  rapidly. 

Automatic  apparatus  for  determining  the 
m.  p.  of  organic  compounds.  R.  B.  MacMullin 
(J.  Amer.  Chem.  Soc.,  1926,  48,  439 — 442). — An 
elaboration  of  Dubose’s  apparatus  (Rev.  prod,  ehim., 
1925,  28,  115).  The  material  to  be  examined  is 
made  to  form  a  coating  on  a  small  platinum  sphere 
sealed  into  a  glass  tube,  thereby  insulating  the 
platinum  from  mercury  which  is  placed  above  the 
substance.  The  mercury  and  platinum  are  con¬ 
nected  to  an  electric  bell  circuit,  and  immersed  in  a 
mercury-bath  containing  a  self-registering  maximum 
thermometer,  heated  electrically.  When  the  sub¬ 
stance  melts,  contact  is  established  between  the 
mercury  and  the  platinum,  the  bell  rings,  and  the 
same  circuit  operates  a  relay  which  switches  off  the 
heating  circuit,  the  maximum  temperature  recorded 
thus  being  that  of  the  m.  p.  of  the  substance.  A 
safety  cut-off  is  arranged  by  inserting  a  second 
platinum  contact,  coated  with  a  substance  of  m.  p. 
about  250°,  e.g.,  dibenzoylethylenediamine,  in  the 
bath.  F.  G.  Willson. 

Extraction  apparatus.  C.  Brugmann  (Chem.- 
Ztg.,  1926,  50,  248 — 249). — The  material  to  be 
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extracted  is  contained  in  a  bottle  with  a  narrow  neck 
provided  with  a  hollow  cylindrical  fitting  of  brass  or 
glass,  closed  at  the  top  and  connected  with  a  reflux 
condenser  and  to  a  small  boiler  containing  the  ex¬ 
tracting  solvent.  The  apparatus  carries  a  hollow 
stirring  rod,  to  which  is  sealed  a  small  cylindrical 
container  connecting  with  the  interior  of  the  rod 
by  two  small  holes;  the  condensed  vapour  of  the 
solvent  flows  back  into  this  container  and  thence 
down  the  rod,  and  is  delivered  to  the  material  in  the 
bottle  by  small  holes  in  the  lower  portion  of  the 
stirring  rod,  which  is  bent  at  a  suitable  angle.  The 
apparatus  is  specially  applicable  to  the  extraction 
of  plant  tissues  etc.  B.  W.  Clarke. 

Modification  of  the  Wagner  reaction  with 
liquid  air  cooling.  C.  J.  Maan  (Chcm.  Weekblad, 
1926,  23,  231 — 232). — As  the  method  of  cooling  by 
adding  liquid  air  directly  to  the  light  petroleum  bath 
is  not  without  risk,  a  modified  apparatus  is  employed 
in  which  liquid  air  is  caused  to  pass  through  spiral 
copper  tubes  immersed  in  the  light  petroleum  baths. 

S.  I.  Levy. 

Highly  sensitive  Congo  paper.  F.  W.  Horst 
(Z.  angew.  Chern.,  1926,  39,  432 — 133 ;  cf.  A.,  1925, 
ii,  1196). — The  sensitivity  of  Congo  paper  to  acid  is 
increased  by  the  use  of  a  neutral  paper  and  a  solution 
of  which  the  dye  content  approximates  in  consti¬ 
tution  to  that  of  the  monosodium  salt  of  the  indicator. 
In  practice,  this  is  attained  by  mixing  two  solutions, 
one  containing  the  neutral  disodium  salt  and  the 
other  the  blue  acid  dye.  A  preliminary  test  of  the 


acidity  of  the  paper  then  allows  the  solutions  to  be 
mixed  in  such  proportions  that  the  monosodium  salt 
with  less  disodium  salt  is  produced  on  the  paper, 
which  must  be  dried,  after  dyeing,  in  a  neutral 
atmosphere  in  the  dark.  Mineral  acids  in  a  con¬ 
centration  of  0-0001  A7  are  indicated  by  such  papers, 
whilst  with  the  best  papers  a  reaction  is  given  by 
0-00008A7-acids.  At  still  greater  dilutions,  the  pres¬ 
ence  of  acids  is  shown  by  comparing  the  colour  given 
by  5 — 15  c.c.  of  the  solution  to  be  tested  and  a 
similar  volume  of  distilled  water,  after  the  addition 
of  5 — 7  drops  of  a  solution  containing  0-17  g.  of 
neutral  dye  and  0-06  g.  of  acid  dye  per  litre.  A 
colour  difference  is  observable  with  0-000016AT-liydro- 
chloric  acid.  L.  M.  Clark. 

Drying  small  quantities  of  alcohol.  J.  J. 
DiekmaSk  (Chem.  Weekblad,  1926,  23,  169 — 170). 
— The  vapour  from  the  boiling  alcohol  is  caused  to 
pass  through  a  wide  tube  filled  with  calcium  oxide 
or  barium  oxide,  according  to  the  alcohol  to  be 
dried.  This  drying  tube  is  connected  directly  at 
the  top,  and  through  a  seal  tube  at  the  bottom  with 
a  side  tube  into  the  top  of  which,  is  connected  a 
condenser.  The  drying  tube  is  surrounded  by  a 
steam  or  other  heating  jacket.  The  course  of  the 
drying  is  followed  by  the  rise  in  the  b.  p.  registered 
by  a  thermometer  passing  through  the  cork  of  the 
boiling  flask.  S.  I.  Levy. 

History  of  oxygen.  (Sir)  P.  C.  Ray  (J.  Indian 
Chem.  Soc.,  1926,  3,  1 — 22). 


Mineralogical  Chemistry. 


Spectroscopic  examination  of  minerals.  II. 
Beryl  containing  caesium.  G.  O.  Wild  and  R. 
Klemm  (Centr.  Min.,  A.,  1925,  295—296;  from 
Chem.  Zentr.,  1926,  I,  339). — Specimens  of  beryl  of 
various  colours  and  origins  have  been  examined. 
Rose-coloured  specimens  contain  gallium  and  c cesium, 
the  more  intense  the  colour  the  greater  being  the 
caesium  content.  Gallium,  manganese,  and  lithium 
appear  to  have  no  influence  on  the  intensity  of  the 
colour,  caesium  alone  being  responsible. 

J.  S.  Carter. 

Faint  coloration  of  minerals.  R.  Klemm  and 
G.  0.  Wild  (Centr.  Min.,  A.,  1925,  291 — 295;  from 
Chem.  Zentr.,  1926,  I,  339 ;  cf.  preceding  abstract). 
— The  faint  colorations  of  simple  substances  (sodium 
chloride,  calcium  fluoride)  are  due  to  the  decom¬ 
position  of  some  of  the  constituent  molecules  into 
their  atoms.  This  idea  is  in  harmony  with  the  fact 
that  on  heating  the  colour  gradually  disappears. 
Coloured  minerals  such  as  garnet,  felspar,  tourmaline, 
etc.,  owe  their  colours  to  the  complexity  of  their 
molecules.  J.  S.  Carter. 

Simple  stoicheiometric  ratio  of  the  average 
biotite  of  granite  and  the  relation  between  the 
anorthite  and  biotite  contents  of  granite.  P. 
Chtrvikski  (Centr.  Min.,  A.,  1925,  304 — 313;  from 
Chem.  Zentr.,  1926,  I,  340). — Average  analyses  of 


the  biotite  in  granite  indicate  that  this  substance  is 
an  equimolecular  mixture  of  muscovite  and  olivine. 
Granites  etc.  contain  biotite  and  anorthite  in 
equimolecular  proportions.  J.  S.  Carter. 

Gold  and  silver  in  Dartmoor  granite.  A. 
Brammall  (Min.  Mag.,  1926,  21,  14 — 20). — Speci¬ 
mens  of  normal  tor-granites  contain  gold  up  to  2-4, 
silver’  up  to  54-0  grains  per  ton.  Normal  quarry 
granites  contain  gold  up  to  6-3,  silver  (in  two  cases) 
up  to  156-S  grains  per  ton ;  the  silver  is  found  to  bo 
mainly  concentrated  in  the  biotite.  In  general,  none 
of  these  varieties  of  granite  is  as  rich  as  Bittleford 
pegmatite,  which  shows  gold  7-2 — 218-4,  silver  14-4 — 
264-0  grains  per  ton.  Examination  of  the  associated 
minerals  leads  to  the  conclusion  that  both  metals  are 
of  primary  and  not  of  sedimentary  or  pncumatolytic 
origin.  W.  A.  Caspari. 

Native  platinum.  S.  Shemtschushny  (Jahrb. 
Min.,  A.,  1925,  II,  52 — 53;  from  Chem.  Zentr.,  1926, 
I,  42). — The  densities  of  platinum  fragments  and 
splinters  from  the  Ural  district  differ  considerably. 
The  grains  have  no  effect  on  a  magnetic  needle.  A 
typical  analysis  of  the  portion  soluble  in  aqua-regia 
of  a  platinum  from  the  River  Serlich  is  :  platinum, 
87-2%;  iridium,  1-31%;  rhodium,  0-53%;  pallad¬ 
ium,  0-54%  ;  copper,  0-55%  ;  nickel,  0-06%  ;  iron, 
9-19%.  J.  S.  Carter. 
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Petrographic  and  X-ray  study  of  the  thermal 
dissociation  of  dumortierite.  N.  L.  Bowen  and 
R.  W.  G.  Wyckoff  (J.  Washington  Acad.  Sci., 
1926,  16,  178 — 1S9). — The  dissociation  of  Arizona 
dumortierite,  8Al203,6Si02.B,03,H20,  into  mullitc, 
3Al203,2Si02,  and  a  little  excess  material  commences 
at  950°.  Water  and  boric  oxide  are  completely 
expelled  at  1500°  in  4-5  hrs.,  and  the  products  of 
decomposition  at  this  temperature  arc  mullite  and 
a  little  free  silica.  The  formation  of  liquid,  which 
occurs  at  1550°,  is  due  to  melting  at  the  eutectic 
between  mullite  and  silica  (1545°).  The  thermal 
behaviour  of  dumortierite,  which,  on  account  of  its 
high  alumina  content,  is  favourably  regarded  as  a 
basis  for  refractory  bodies,  is  for  all  practical  purposes 
that  of  a  material  containing  only  alumina  and  silica, 
very  probably  in  the  proportion  4Al203,3Si02,  and 
can  be  determined  direct  from  the  alumina-silica 
diagram  given.  Nevada  dumortierite,  containing 
3 — 4%  of  muscovite,  behaves  similarly  to  the  purer 
Arizona  product  on  heating,  whereas  a  specimen 
containing  20%  of  muscovite  begins  to  sinter  at  a 
lower  temperature,  and  the  amount  of  liquid  formed 
is  greater.  The  thermal  decomposition  has  also  been 
followed  by  X-ray  analysis.  J.  S.  H.  Davies. 

Chemical  constitution  of  the  monoclinic 
pyroxenes  and  amphiboles.  B.  Gossner  (Z. 
Krist,  1924,  60,  76 — 124  ;  cf.  following  abstract). 

Chemical  Abstracts. 

Chemical  composition  of  alkali  amphiboles. 
B.  Gossner  (Z.  Krist,  1924,  60,  302 — 310;  cf.  pre¬ 
ceding  abstract  and  A.,  1925,  ii,  821). — The  com¬ 
pounds  correspond  with  combinations  of  certain 
simple  molecules.  Chemical  Abstracts. 

Chemical  composition  of  crossite,  arfved- 
sonite,  senigmatite,  rhoenite,  and  babingtonite. 

B.  Gossner  (Z.  Krist.,  1925,  61,  538— 544).— An 
examination  of  the  relationship  of  these  minerals 
to  members  of  the  amphibole  and  pyroxene  groups. 

Chemical  Abstracts. 

Barytes  from  the  Giona  mine  (Racalmuto). 

C.  Ruiz  (Atti  R.  Accad.  Lincei,  1926,  [vi],  3,  342— 
345). — Measurement  of  translucent,  greyish -white  or 
yellow  crystals  of  barytes  from  the  Giona  mine 
(Girgenti),  sometimes  shoving  brown  zones  attributed 
to  inclusions  of  bituminous  matters,  indicated  the 


axial  ratios  a  :  6  :  c=0-81558  :  1  :  T31427  ;  the  com¬ 
position  of  the  mineral  is 

BaO.  CaO.  SrO.  S03.  CO..  Loss  at  115°.  Total. 

55-92  0-20  0-13  43-44  trace  0-13  99-82 

T.  H.  Pope. 

Analysis  of  eudialite  from  the  Chibine  Moun¬ 
tains  and  of  a  product  of  its  change.  G.  P. 
Tschernik  (Bull.  Acad.  Sci.  Leningrad,  1925,  [vi], 
711 — 720). — A  sample  of  transparent  eudialite  with 
a  slight  lilac-red  or  blood-red  tint  gave  I  on  analysis. 


k2o. 

NTa20. 

MgO. 

CaO. 

MnO. 

FeO. 

Fea03. 

I. 

0-71 

12-97 

0-02 

12-10 

1-43 

7-21 

1-54 

II. 

0-51 

5-95 

004 

11-8S 

2-20 

3-S5 

15-87 

Total, 

Zr02. 

TiO- 

,  Si02. 

Cl. 

H,0. 

less  0=01. 

I. 

11-91 

1-8 1 

47-63 

0-96 

1-07 

99-15 

II. 

3-92 

3-04 

48-90 

0-14 

3-25 

99-52 

As  a  result  of  various  influences,  the  eudialite  under¬ 
goes  changes  in  composition,  and  a  sample  in  which 
these  changes  had  apparently  proceeded  to  the 
greatest  extent  gave  II  on  analysis.  T.  H.  Pope. 

Wulfenite  and  vanadinite  from  Oudida 
(Morocco).  P.  Comucci  (Atti  R.  Accad.  Lined, 
1926,  [vi],  3,  335—341). — Goniometric  measurements 
are  given  for  a  specimen  of  wulfenite  occurring  as 
orange  or  honey-yellow  crystals,  but  the  value 
obtained  for  the  angle  (001) :  (012)  is  not  sufficiently 
constant  to  permit  of  the  calculation  of  the  axial 
ratio;  analysis  gave:  Mo03,  38-87;  PbO,  60-91%. 
The  vanadinite  described  was  found  as  a  network  of 
hexagonal  crystals  unsuitable  for  measurement ;  its 
percentage  composition  was 
PbO.  PbClj.  Vj05.  Asj06.  P205.  Insoluble.  Total. 

60-0S  10  10  20-34  0-39  0-41  0-22  99-54 

T.  H.  Pope. 

Scorodite  from  the  Berezovski  mine  in  the 
Urals.  E.  F.  Tschirva  (Bull.  Acad.  Sci.  Leningrad, 
1925,  [vi],  731 — 742). — Crystallographic  measure¬ 
ments  of  scorodite  from  the  Berezovski  mine  lead  to 
the  axial  ratios,  a  :  b  :  c— 0-86785  :  1  :  0-96185. 

T.  H.  Pope. 

Minerals  of  bentonite  and  related  clays  and 
their  physical  properties.  C.  S.  Ross  and  E.  V. 
Shannon. — See  B.,  1926,  361. 

Waters  of  Bagni  di  Roselle  (Grosseto).  R. 
Nasini,  C.  Poelezza,  and  A.  Donati  (Annali  Chim. 
Appl.,  1926,  16,  99—126). 


Organic  Chemistry. 


Oxidation  of  organic  substances  by  copper 
oxide.  A.  Steopoe  (Bui.  Chim.,  Soc.RomanaStiintc, 
1924,  27,  11 — 40). — When  precipitated  cupric  oxide, 
washed  and  dried  at  a  temperature  not  exceeding  120°, 
is  used  in  the  oxidation  of  paraffin  and  a-naphthyl- 
amine,  the  action  is  rapid  and  uniform  throughout 
the  mixture.  Reaction  commences  at  125°  with  the 
naphthylamine ;  at  higher  temperatures,  it  may 
become  explosive.  Paraffin  is  oxidised  partly  to 


fatty  acids,  partly  more  completely ;  admixture  with 
sodium  hydroxide  favours,  whilst  sodium  carbonate 
or  barium  sulphate  suppresses  the  first  stage,  at 
temperatures  above  200°.  a-Naphthylamine  yields 
indulines,  as-naphthazine,  and  insoluble  brown  con¬ 
densation  products,  formation  of  the  latter  being  due 
to  the  high  temperature  and  the  action  of  the  metallic 
copper  formed ;  by  nitration  of  the  naphthazine,  a 
»ioMo/u‘<ro-derivative,  m.  p.  304 — 308°,  as  well  as  the 
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known  dinitronaphthazine,  m.  p.  330 — 332°,  have  been 
obtained.  S.  I.  Levy.. 

Chemical  action  of  a-particles  on  acetylene. 
W.  Mund  and  W.  Koch. — See  this  vol.,  4S1. 

a-Naphthylcarbimide  as  a  reagent  for  alcohols. 
V.  T.  Bickel  and  H.  E.  French.— Bee  this  vol.,  517. 

Oxidisability  of  'organic  substances.  G. 
Lejeune. — See  this  vol.,  482. 

Production  of  pure  absolute  alcohol.  R.  E. 
Lyons  and  L.  T.  Smith. — See  B.,  1026,  3S4. 

Preparation  of  dialkyletbinenylcarbinols.  L. 
Leers  (Bull.  Soc.  cliim.,  1926,  [iv],  39,  421 — 423). — 
The  following  dialkylethinenylcarbinols  have  been 
obtained  by  the  methods  previously  described 
(Locquin  and  Wouseng,  A.,  1924,  i,  822) :  yS-Di- 
methyl-ka-pentinen-y-ol  (yield  75%),  b.  p.  133°/760 
mm.,  df  0-876,  n\)  1-459  ( allophanate ,  m.  p.  144°); 
y -methyl -A* -hep tinen-y-ol,  b.  p.  63°/12  mm.,  d]  0-S60, 
n’u  1-439  {allophanate,  m.  p.  126 — 127°) ;  yc-dimethyl- 
bf-hcxinen-y-ol  (yield  65%),  b.  p.  148°/750  mm., 
51 — 52°/10  mm.,  d'p  0-S59,  »}>  1-438  ( allophanate , 
m.  p.  114°);  and  y -methyl- Aa-oclinen-y-ol,  b.  p. 
75°/10  mm.,  d]S0-S63,  n\ 5 1-443  ( allophanate ,  m.  p.  120°). 

R.  Brightman. 

Pinacones.  L.  Leers  (Bull.  Soc.  chim.,  1926, 
[iv],  39,  424 — 426). — Pinacones  of  the  type 
0 H ■  CM cR 1  CMc 2 •  0 li  are  obtained  in  70 — S5%  yields 
by  the  action  of  21 — 3  mols.  of  magnesium  methyl 
iodide  in  ether  below  0°  on  the  appropriate  hydroxy- 
ketone  (cf.  Locquin  and  Wouseng,  A.,  1923,  i,  433; 
Locquin  and  Leers,  ibid.,  1924,  i,  1043).  The 
following  are  described :  fiy-dimcthylhezane-fiy-diol, 
b.  p.  96 — 97°/l  1  mm.,  m.  p.  38°;  fiye-trimethyl- 
hexane-fiy-diol,  b.  p.  102°/13  mm.,  and  fiy-dimelhyl- 
octa?ie-$y-diol,  m.  p.  29 — 30°,  b.  p.  115°/9  mm. 

R.  Brightman. 

Mercaptomercuric  bases  and  a  mercury 
derivative  of  bromoform.  G.  Sachs  and  L. 
Balassa  (Z.  anorg.  Cliem.,  1926,  152,  180 — 1S4). — 
Addition  of  sodium  hydroxide  to  ethylmercapto- 
mercuric  acetate  solution  results  in  the  liberation  of 
a  strongly  basic  substance  which  in  concentrated 
solution  rapidly  decomposes  with  the  formation  of  a 
yellow  precipitate  soluble  in  chloroform.  The  corre¬ 
sponding  bromoform  solution,  on  cooling,  deposits 
crystals  of  a  bromoform  derivative  of  ethylmercapto- 
mercuric  oxide,  EtS-HgOH,3HgO,4CHBr3.  This 
substance  is  very  unstable  and  decomposes  at  92° 
with  explosion.  The  bromoform  compound  evolves 
ethyl  mercaptan  on  exposure  to  light  and  the 
residue  contains  a  true  metallo-organic  compound, 
CBr3-HgBr,HgBr2,  which  can  be  recrystallised  from 
benzene.  Addition  of  water  to  an  alcoholic  solution 
of  this  compound  precipitates  bromomercuribromo- 
forrn,  CBryHgBr,  m.  p.  137°  (decomp.). 

A.  R.  Powell. 

Conversion  of  fatty  acids  into  hydrocarbons. 
G.  Stalnikov  and  E.  Ivanoyski. — Bee  B.,  1926 
306. 

Partial  splitting  [by  saponification]  of  mixed- 
acid  glycerides.  J.  P.  Treub. — See  this  vol.,  481. 


Course  of  substitution  reactions  with  halo- 
genohydrins.  I.  A.  Grun  and  R.  Limpacher 
(Ber.,  1926,  59,  [B],  690— 695).— The  action  of 
potassium  stearate  on  glycerol-a-iodohydrin  gives 
a-monostearin  in  60%  yield,  identical  with  the 
product  obtained  by  Fischer,  Bergmann,  and  Barwind 
from  isopropylideneglyceryl  stearate  (cf.  A.,  1920, 
i,  805).  Conversion  of  the  substance  into  its  iso- 
propylidene  derivative  can  be  effected  to  the  extent  of 
97-1%.  Assuming  that  only  those  glycerides  react 
with  acetone  which  contain  hydroxyl  groups  in  the 
vicinal  position  to  one  another,  the  compound  may 
be  regarded  as  homogeneous  a-monostearin.  By¬ 
products  of  the  action  are  a  substance,  CloH3n07, 
probably  [C02C17H35-CH2-CH(0H)-CH2]20,  m.~  p. 
70-5 — 71-3°,  stearic  acid,  and  glycide  (about  15%). 
Silver  stearate  and  glycerol-a-iodohydrin  at  100°, 
on  the  other  hand,  give  glycide  in  yield  reaching  79%, 
with  smaller  amounts  of  monostearin,  glycerides, 
diglycerol  esters,  and  stearic  acid.  The  primary 
action  appears,  therefore,  to  consist  in  loss  of  hydrogen 
iodide  from  the  iodohydrin  with  production  of 
glycide.  When  potassium  stearate  is  used,  this 
reaction  appears  to  be  at  most  subordinate  ;  the  main 
change  consists  in  the  direct  replacement  of  iodine 
by  the  acyloxy-group.  H.  Wren.  • 

Synthesis  of  waxes.  A.  Grun,  E.  Ulbrich,  and 
F.  Krezil  (Z.  angew.  Chern.,  1926,  39,  421 — 428). — 
By  heating  a  fatty  acid  in  an  iron  vessel  at  300°  or 
less,  the  corresponding  ketone  is  obtained  (cf.  J.C.S., 
1911,  99,  229S).  Stearone,  palmitone,  myristone, 
laurone,  and  tritctraconlanone  ( behenone ),  in.  p.  92°, 
arc  thus  obtained  in  excellent  yield.  When  these 
ketones  are  heated  at  300°  with  ethyl  alcohol  and 
sodium  hydroxide,  the  secondary  alcohols,  penla - 
triacontan-o-ol,  m.  p.  92°  (corr.)  ( acetyl  derivative, 
m.  p.  5S — 59° ;  benzoyl  derivative,  m.  p.  55 — 56°) ; 
hentriacontan-Tz-ol,  m.  p.  85-6°  (corr.) ;  heptacosan- 
i-ol,  m.  p.  81-8°  (corr.),  and  tricosan-y-ol,  m.  p.  75-5° 
(corr.),  are  formed  in  SO — 90%  yields.  The  alcohols, 
when  heated  to  200°  with  1%  of  (3-naphthalenesul- 
phonic  acid,  lose  water  to  produce  mixtures  of  isomeric 
olefines  in  98 — 99%  yields;  since  the  symmetrical 
alcohols  are  the  source  of  these  olefines,  the  isomerism 
is  ascribed  to  differences  in  spatial  configuration,  the 
Ci’.s-compound  probably  having  the  higher  m.  p.  The 
following  are  described,  the  isomeride  of  higher  m.  p. 
being  given  first :  A p-pentatriacontene,  m.  p.  66-5° ; 
m.  p.  45 — 46°,  b.  p.  267°/l  mm.  ( pa-dibromopentatri - 
acontane,  m.  p.  63 — 63-5°;  po-dichloropentatriaconlane, 
m.  p.  47°,  exceptionally  stable  to  alkali);  A °-hentri- 
acontene,  m.  p.  45-2 — 45-4°,  b.  p.  245 — 246°/l  mm.; 
liquid,  b.  p.  241 — 242°/2  mm.  [o--dibromohentri- 
acontane,  m.  p.43 — 43-5°  (corr.)] ;  Ar- heptacosene ,  m.  p. 
34-2°;  liquid,  b.  p.  210°,  setting  to  a  pulp  at  —2°, 
converted  into  higher-melting  form  by  nitric  acid 
and  mercury ;  oxidation  in  acetone  solution  with 
potassium  permanganate  gives  a  mixture  of  tri-  and 
tetra-decanecarboxylic  acids,  proving  that  the  double 
linking  is  symmetrically  placed  in  the  molecule 
{yi-dibromoheptacosane,  m.  p.  38-5 — 39°) ;  -tricosene, 
m.  p.  17 — 18°;  liquid,  setting  to  a  pulp  at  —5°; 
oxidation  of  the  liquid  isomeride  gives  undecane- 
carboxylic  acid  and  lauric  acid  [?ji-dibromotricosane, 
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m.  p.  35-5°  (corr.)].  Catalytic  reduction  of  penta- 
triacontene  with  hydrogen  and  palladium-black  gives 
M-pentatriacontane,  m.  p.  74-6°,  which  is  also  prepared 
by  reducing  pentatriacontanone  to  the  alcohol, 
followed  by  reduction  of  the  latter  with  sodium  and 
amyl  alcohol.  Wax  esters  are  produced  on  the 
technical  scale  by  heating  mixtures  of  acids  and 
alcohols  in  iron  vessels  or  in  the  presence  of  molten 
tin,  the  ester  mixture  so  formed  having  the  consist¬ 
ency,  plasticity,  and  conchoidal  fracture  of  most 
waxes.  The  pure  alcohols  combine  with  the  chlorides 
of  the  higher  fatty  acids,  when  heated  in  an  atmo¬ 
sphere  of  carbon  dioxide,  to  give  wax  esters  in  90 — 
95%  yield.  The  following  esters  are  described  : 
cosyl  laurate,  m.  p.  2T5 — 22-5°;  \x-tricosyl  myristate, 
m,  p.  25 — 25-5°  (corr.) ;  j x-tricosyl  palmitate,  m.  p. 
27-5 — 28°  (corr.) ;  [j .-tricosyl  stearate,  m.  p.  29-5 — 30-5° ; 
£-heptacosyl  laurate,  m.  p.  34 — 35°;  i-heplacosyl 
myristate,  m.  p.  37-5 — 38°  (corr.) ;  £- heptacosyl 

palmitate,  m.  p.  4T5 — 42°  (corr.);  ^-heptacosyl 

stearate,  m.  p.  39-5 — 40-5°  (corr.) ;  --hentriacontyl 
laurate,  m.  p.  39-5 — 40-5° ;  r.-lientriacontyl  myristate, 
m.  p.  45-5 — 46-5°  ;  ir -hentriacontyl  palmitate,  m.  p. 

48- 5 — 49-5°  (corr.) ;  T.-hentriacontyl  stearate,  m.  p. 
60-5 — 51°  (corr.) ;  o-pcntalriacontyl  laurate,  m.  p. 
42-5 — 43-5°  (corr.) ;  c-pentatriacontyl  myristate,  m.  p. 

49 —  50°  (corr.) ;  o-pentatriacontyl  palmitate,  m.  p.  54 — 
55°  (corr.) ;  a-pentatriacontyl  stearate,  m.  p.  56—57° 
(corr.).  The  pure  esters  show  less  plasticity  than  the 
mixture  obtained  from  natural  waxes.  L.  M.  Clark. 

Synthesis  of  dihydrochaulmoogric  and  di- 
hydrohydnocarpic  acids.  II-  C.  R.  Noller  and 
R.  Adams  (J.  Amer.  Chem.  Soc.,  1926,  48,  1080 — 
1089;  cf.  this  vol.,  47). — Condensation  of  magnesium 
cycZopentyl  bromide  with  trimethylene  oxide  in  ether 
affords  y-cyclopentylpropyl  alcohol,  b.  p.  85 — S6°/6 
mm.,  nf  1-4590,  df  0-9137  {phenylurethane,  m.  p. 
55 — 55-4°),  together  with  a  liquid,  b.  p.  152 — 157°. 
Condensation  of  magnesium  cycZopentyl  bromide  with 
methyl  X-aldehydododecoate  affords  methyl  p-hydroxy- 
\x-cyc\ope?ityltridecoale,  m.  p.  29 — 29-5°,  b.  p.  205 — 
210°/4  mm.,  from  which  the  corresponding  acid,  m.  p. 
70-5 — 71°,  was  obtained  by  hydrolysis,  together  with 
the  methyl  ester,  m.  p.  38 — 40°  {phenylurethane,  m.  p. 
73-5 — 74°),  of  p-hydroxylridecoic  acid,  m.  p.  77 — 77-5°, 
and  the  pinacol  of  methyl  X-aldehydododecoate, 
C02Me-[CH2]11-CH(0H)-CH(0H)-[CH2]u-C02Me,  m.  p. 

58 —  59-5°,  from  which  the  corresponding  acid,  m.  p. 

59 —  65°,  was  obtained  on  hydrolysis.  Magnesium 
cycZopentylmethyl  bromide  and  methyl  0-aldehydo- 
nonoate  afford  similarly  the  methyl  ester,  b.  p.  175 — 
180°/3  mm.,  of  i-hydroxy-K-cyc\opentylundecoic  acid, 
m.  p.  60 — 60-5°.  \x-cyc\oPentyltridecoic  acid,  m.  p. 
70 — 71°,  and  K-cyclo pentylundecoic  acid,  m.  p.  63 — 
63-5°,  obtained  from  the  above  corresponding 
hydroxy-esters,  are  identical  with  dihydrochaul¬ 
moogric  and  dihydrohydnocarpic  acids,  respectively. 

F.  G.  Willson. 

Synthesis  of  homologues  of  dihydrochaul¬ 
moogric  and  dihydrohydnocarpic  acids  con¬ 
taining  a  cj/clohexyl  in  place  of  a  cycfopentyl 
group.  III.  G.  S.  Hiers  with  R.  Adams  (J. 
Amer.  Chem.  Soc.,  1926,  48,  1089 — 1093 ;  cf. 
preceding  abstract). — Treatment  of  (3-cycZohexylethvl 
QQ 


alcohol  with  sulphuric  and  hydrobromic  acids  affords 
y-cyclohexylethyl  bromide,  b.  p.  70 — 71°/6  mm., 
nf,  1-4888,  df,  1-2069.  Condensation  of  magnesium 
P-cyc/ohexylethyl  bromide  with  methyl  y-aldehydo- 
octoatc  yields  the  methyl  ester,  m.  p.  35 — 36°,  b.  p. 
192 — 198°/4  mm.,  of  0-hydro.ry-K-cyo\ohexylundecoic 
acid,  m.  p.  76 — -77°,  from  which  K-cyclo hexylundecoic 
acid,  m.  p.  58 — 59°,  was  prepared.  Methyl  X-alde- 
hydododecoate  ( loc .  cii.)  is  converted  similarly  into 
the  methyl  ester,  b.  p.  212 — 217°/4  mm.,  of  y.- hydroxy - 
g-cycl ohexyltridecoic  acid,  m.  p.  72 — 73°,  from  which 
[x-cyclohexyltridecoic  acid,  m.  p.  63 — 64°,  was  prepared. 

F.  G.  Willson. 

Conversion  of  optically  active  lactic  acid  into 
ap-dihydroxypropane.  P.  A.  Levene  and  H.  L. 
Haller  (J.  Biol.  Chem.,  1926,  67,  329—332).— 
Ethyl  Z-lactate,  [a]%  — 2-5°,  yielded,  on  reduction  with 
sodium  and  alcohol,  d- a 6 - d i h y dro xy propan e,  [a]“ 
+0-6°  in  alcohol;  ethyl  ci-lactate,  [a]p  -j-10-7°,  gave, 
similarly,  Z-zfi-dihydroxypropane,  b.  p.  60 — 70°/l  mm., 
[a]';J  — 1-S5°  in  alcohol;  the  latter,  with  phenyl- 
carbimide,  gave  the  (Z-diphenylcarbamate,  m.  p. 
136—140°,  [«Jj)  +2-8°  in  alcohol. 

C.  R.  Harington. 

Structure  of  pyruvic  acid.  P.  Pascal  (Bull. 
Soc.  chim.,  1926,  [iv],  39,  396 — 398). — A  comparison 
of  the  observed  and  calculated  values  for  the  molecular 
magnetic  rotation  of  pyruvic  acid  and  its  lead  and 
silver  salts  indicates  that  the  liquid  acid  at  18°  contains 
about  20%  of  the  cnolic  form  and  a  90%  solution  38% 
at  the  same  temperature,  whilst  the  salts  possess 
almost  entirely  a  ketonic  structure  (cf.  Henri  and 
Fromageot,  A.,  1925,  ii,  929).  R.  Brightman. 

Preparation  of  stearolactone.  A.  Blttmen- 
stock  (Monatsh.,  1926,  46,  333 — 345). — The  pro¬ 
duction,  in  quantity,  of  stearolactone  by  the  action  of 
sulphuric  acid  on  either  pure  or  technical  oleic  acid 
without  heating  the  sulphonated  product  (cf.  Shukoff 
and  Schestakoff,  A.,  1908,  i,  755)  could  not  be  con¬ 
firmed.  Distillation,  under  reduced  pressure  in  a 
stream  of  carbon  dioxide,  of  the  product  obtained  by 
the  action  of  zinc  chloride  on  pure  oleic  acid  (cf. 
Benedikt,  A.,  1890,  763)  yielded  an  oil,  b.  p.  225 — 
235°/12  mm.,  which  partly  solidified  on  cooling. 
Fractional  crystallisation  of  this  solid  product  from 
alcohol  yielded  four  products,  viz.,  of  m.  p.  75 — 76% 
48 — 49°,  64 — 65°,  respectively,  and  a  brown,  viscous 
anhydride  which  deposited  crystals  of  stearolactone, 
m.  p.  51-2°.  The  best  yields  of  the  latter  are  obtained 
by  dissolving  the  crude  solid  distillate  (freed  from  oil) 
in  alcohol,  neutralising  with  sodium  hydrogen 
carbonate,  and  extracting  with  light  petroleum. 
Vacuum  distillation  and  fractional  crystallisation  of 
the  sulphonated  pure  oleic  acid  yielded  similar 
products  :  (I),  m.  p.  72—73°  (28%),  (II),  m.  p.  48° 
(9%),  (III),  m.  p.  64—65°  (2%),  and  (IV),  the  liquid 
anhydride  (17%),  which  deposited  stearolactone  on 
keeping,  the  yield  of  the  latter  being  12%  of  the 
weight  of  the  oleic  acid,  as  against  4-5%  in  the  case 
of  the  zinc  chloride  method.  F.  G.  Willson. 

Transformation  of  maleic  acid  into  fumaric 
acid  accelerated  by  colloidal  sulphur.  H. 
Freundlich  and  G.  Schikork. — See  this  vol.,  481. 
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Conversion,  products  of  dibenzoyl-d-tartaric 
anhydride.  F.  Zetzsche  and  M.  Hubacher  (Helv. 
Cliim.  Acta,  1926,  9,  291 — 297). — Dibenzoyl-B  tartaric 
anhydride  is  slowly  converted  on  keeping,  more 
rapidly  on  boiling  with  water,  into  the  hydrated  acid 
(1H20).  Precipitation  of  the  ammonium  salt  with 
mineral  acid  gives  anhydrous  dibenzoyl-d-tartaric  acid 
(magnesium  salt,  decomp,  at  220°,  [a]2,1!  — 104-15°  in. 
water;  ammonium  salt,  decornp.  at  190°,  [a]',?  —151-8° 
in  water;  monomethyl  ester,  an  oil  decomposing  on 
vacuum  distillation  with  separation  of  benzoic  acid). 
Dibenzoyl-cf-tartaric  anhydride  reacts  with  aniline  at 
the  ordinary  temperature  with  spontaneous  warming, 
giving  the  aniline  salt  of  dibenzoyl-d-tariranilic  acid, 
m.  p.  152°,  [ajf!  —78-24°  in  absolute  alcohol,  which  is 
converted  by  mineral  acid  into  dibcnzoyl-d-tartranil. 
The  by-product  obtained  by  Vallee  (Ann.  Chirm,  1908, 
[viii],  15,  368)  in  the  preparation  of  the  anil  from 
dibenzoyl-d-tartaric  anhydride  and  s-diphenylcarb- 
amide  is  shown  to  be  anilidomaleinanil,  which  is  also 
produced,  together  with  tartranilido,  by  interaction 
of  the  anhydride  and  aniline  at  170°.  Reduction  of 
the  anil  with  zinc  dust  and  acetic  acid  or  with  sodium 
ethoxide  gives  oxanilidc.  Aniline  dibenzoyl-d-tartr- 
nnilic  acid  is  decomposed  by  heating  it  above  its 
m.  p.  for  1  hr. ;  aniline  is  eliminated  with  production 
of  tartranilide,  dibenzoyl-d-tartranil,  and  anilido¬ 
maleinanil. 

Attempts  to  prepare  dibenzoyl-d-tartaryl  chloride 
from  the  anhydride  were  unsuccessful.  Reaction 
with  phosphorus  pentachloride  for  3 — 4  lira,  at  130° 
gives  a  product  containing  benzoyl  chloride.  Esteri¬ 
fication,  after  removal  of  phosphoryl  chloride,  gives  a 
mixture  of  ethyl  benzoate  and  ethyl  clilorofumarate. 

M.  Clark. 

Constitution  of  dithiocarbonic  acids  and  their 
salts.  A.  Hantzsch  and  W.  Bucerius  (Ber., 
1926,  59,  [B],  793 — 813). — Dithioacetic,  p-methoxy- 
dithiobenzoic,  and  a-dithionaphthoic  acids  are  normal 
pseudo-acids,  since,  as  unimolecular  “  hydrogen 
esters,”  R-C(.’S)-SH,  in  all  non-aqueous  solutions  they 
are  almost  completely  identical  optically  with  their 
alkyl  esters.  In  sufficiently  dilute  aqueous  solution, 
they  are  completely  identical  optically  with  their 
alkali  salts,  since  they  pass  through  a  scries  of 
equilibria  entirely  into  true  acids  or,  more  correctly, 
into  their  hydroxonium  salts,  R-CS2[H30],  by 
addition  of  water.  The  transition  is  most  rapid 
with  acids  of  high  dissociation  constant.  This  is 
regarded  as  the  “  salt-formation  constant,”  and 
therefore  expresses  numerically  the  tendency  towards 
the  formation  of  hydroxonium  salts.  The  values  of 
k  for  dithiocarbonic  acids  lie  between  10*2  and  10"3; 
they  are  therefore  approximately  100  times  as  strong 
as  the  corresponding  carboxylic  acids.  The  optical 
anomaly  of  the  xanthic  acids,  i.e.,  the  marked 
difference  from  their  esters,  is  explained  chemically 
by  an  extension  of  their  structural  formulae  to  the 

/SH 

subsidiary  valency  constitution,  SXkf  /  .  This  also 

\OR 

explains  why  they  are  less  readily  oxidised  than  the 
oxygen-free  dithio-acids  to  disulphides  and  their 
tendency  towards  intramolecular  decomposition  to 


alcohol  and  carbon  disulphide.  The  optical  anomaly 
of  the  unstable’acids  increases  with  increasing  tendency 
towards  decomposition.  In  dilute  aqueous  solution, 
they  become  optically  identical  with  their  salts  and 
are  then  sufficiently  stable  to  permit  measurements  of 
the  dissociation  constant.  Recomposition  therefore 
takes  place  only  with  the  pseudo-acids  and  not  with 
the  true  acids  or  acid  ions.  The  stable  dithio-acids, 
like  their  esters,  are  yellowish-red  to  dark  red  when 
molten ;  in  the  solid  state,  they  are  much  paler  in 
colour  owing  to  association  of  the  thiocarbonyl . 
The  acids  dissolve  in  water  as  hydroxonium  salts 
with  the  same  yellow  to  orange-yellow  colour  as 
their  ammonium  or  alkali  salts. 

Catalytic  decomposition  of  xanthic  acids  into 
alcohols  and  carbon  disulphide  in  the  “  most 
sluggish,”  oxygen-free  media  (cf.  von  Halban,  A., 
1923,  ii,  S35)  is  probably  induced  only  by  traces  of 
moisture.  Only  solvents  which  contain  oxygen  are 
certainly  catalytic  in  action.  The  least  active  media, 
ether  and  acetone,  form  additive  products  by  union 
of  the  oxygen  with  the  thiocarbonyl.  The  most 
active  solvents,  alcohols  and,  particularly,  water, 
yield  primarily  similar  additive  compounds  which 
pass  secondarily  into  spontaneously  decomposable 
derivatives  of  orthocarbonic  acid,  (SH)2C(OR')!OR2. 
Only  in  this  manner  is  it  possible  to  explain  why 
mcthylxanthic  acid  in  ethyl  alcohol  and  ethyl- 
xanthic  acid  in  methyl  alcohol  decompose  at  almost 
exactly  the  same  rate,  since  the  same  orthocarbonic 
acid  derivative  is  formed  from  each,  and  why  the 
decomposition  constants  of  the  two  systems  lie 
between  those  of  ethylxanthic  acid  in  ethyl  alcohol 
and  methylxanthic  acid  in  methyl  alcohol. 

The  heavy  metal  salts,  which  are  regarded  as 
internally  complex  salts,  are  homopolar  pseudo-salts, 
R-C(1S)-SX,  and  hence  differ  from  the  heteropolar 
true  salts  of  the  alkali  and  alkaline-earth  metals  with 
ionogenic  linking,  [R-CS2]X.  As  “  metal  esters,” 
they  resemble  the  pseudo-acids  as  “  hydrogen  esters  ” 
physically  in  their  solubility  and  unimolecular 
constitution  in  indifferent  media,  optically  in  their 
ester-like  absorption,  and  chemically  by  the  absence 
of  ionic  reactions,  which  are  slowly  induced  by  acids 
or  alkalis  or  by  “  hydrolysis.”  The  stability 
(chemical  indifference)  of  these  pseudo-salts  increases 
with  the  stability  of  the  corresponding  sulphides.  The 
zinc  and  nickel  salts  pass  more  or  less  readily  by 
addition  of  water  into  true  salts,  generally  of  the 
type  R-C-<S2}[X(H20)6];  the  change  is  characterised 
by  alteration  in  colour,  and  is  analogous  to  the  con¬ 
version  of  pseudo-acids  into  hydroxonium  salts. 
They  are  not  therefore  “  internally  complex  salts,” 
since  these  are  stable  towards  water.  The  existence 
of  these  aquo-salts  is  proved  by  their  absorption  in 
the  ultra-violet  being  similar  to  that  of  the  alkali 
salts.  They  are,  however,  generally  so  unstable  that 
they  can  be  extracted  by  ether  as  pseudo-salts  in  the 
same  manner  as  the  orange  or  red  pseudo-acids  can 
be  removed  from  the  yellow,  aqueous  solutions  of  the 
true  acids.  H.  Wreh. 

Constitution  of  aldehyde  and  ketone  hydrogen 
sulphite  compounds.  F.  Raschig  (Ber.,  1926,  59, 
[BJ,  859 — 865). — The  constitution,  CH2(0H)-0*S02Na, 
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assigned  to  the  additive  compound  of  formaldehyde 
and  sodium  hydrogen  sulphite  by  Knoevenagel  (A., 
1904,  i,  867),  and  CH,(0H)-0-S0Na  for  “rongalite” 
(cf.  Reinking  and  others,  A.,  1905,  i,  261),  are  not 
compatible  with  the  ready  production  of  methyl 
mercaptan  from  “rongalite,”  the  stability  of  “form¬ 
aldehyde  bisulphite  ”  to  oxidising  agents,  its  ready 
reducibility,  and  its  ability  to  react  with  phenols 
yielding  undoubted  sulphonic  acids.  The  direct 
attachment  of  sulphur  to  carbon  in  the  formaldehyde 
hydrogen  sulphite  compound  is  probable,  since  it  is 
readily  transformed  by  ammonia  into  a  compound 
which,  with  acetic  anhydride,  affords  sulphur  dioxide 
and  acetamidomethyl  alcohol,  and  hence  must  bo 
regarded  as  aminomethylsulphonic  acid.  Further 
“  formaldehyde  bisulphite  ”  and  ethyl  acetoaeetate 
in  faintly  alkaline  solution  afford  ethyl  a-sulpho- 
methylacetoaeetate,  C0Me-CH(CH2-S02H)-C02Et, 
which  is  hydrolysed  in  alkaline  solution  to  (3-sulpho- 
propionic  acid  and  in  acid  solution  to  y-ketobutanc- 
sulphonic  acid.  It  is  shown  that  the  change  is  not 
due  to  initial  fission  of  the  “  aldehyde  bisulphite,” 
with  subsequent  production  of  ethyl  methylene- 
acetoacetate  and  addition  of  sulphurous  acid. 
“  Formaldehyde  bisulphite  ”  must  therefore  definitely 
be  regarded  as  sodium  hydroxymethylsulphonate. 
The  product  isolated  by  Glimm  (Diss.,  Fribourg, 
1902)  and  by  Reinking  and  others  was  actually 
potassium  methyl  sulphate.  The  attachment  of  the 
hydroxy-  (or  amino-)  and  sulphonic  groups  to  the 
same  carbon  atom  confers  a  peculiar  lability  on  each 
and  is  responsible  for  the  ready  loss  of  the  latter  group 
as  sulphur  dioxide.  Bucherer’s  conversion  of 
naphthol  (and  its  derivatives)  into  naphthylamine  by 
warm  ammonium  hydrogen  sulphite  is  explained  by 
the  initial  conversion  of  naphthol  into  its  ketonic 
form,  reaction  of  the  latter  to  form  the  compound 
•CH2*C(OH)-SOoNH4,  replacement  of  the  hydroxy- 
by  the  amino-group,  and  loss  of  sulphurous  acid 
yielding  the  amine  •CH;C(NH2)-.  H.  Wren. 

Distillation  of  aqueous  formaldehyde  solutions. 
E.  W.  Blair  and  R.  Taylor. — See  B.,  1926,  339. 

Monothio-  and  dithio-triacetaldehyde.  S.  W. 

Lebedev  and  M.  Platonov  (Ber.,  1926,  59,  [£], 
7 62 — 7 67) . — Monolhiotriacelaldehyde, 

S<CQjjjjg.Q^>CHMe,  m.  p.  53-5 — 54°,  b.  p.  above 

160°  (decomp.),  is  obtained  in  about  50%  yield  by 
passing  hydrogen  sulphide  into  a  well-stirred  solution 
of  acetaldehyde  in  hydrochloric  acid,  the  aldehyde 
being  always  in  excess.  It  is  conveniently  purified 
by  sublimation.  It  appears  to  be  identical  with 
Marckwald’s  monothiodiacetaldehyde.  It  is  oxidised 
by  potassium  permanganate  in  acid  solution  to  the 
corresponding  sulphone,  m.  p.  150 — 152°.  More 
prolonged  action  of  hydrogen  sulphide  on  acetalde- 
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hyde  gives  dithiotriacelaldehyde,  0<^j^jG  g>CHMc, 

m.  p.  70 — 72°  (together  with  trithioacetaldehyde), 
which  is  oxidised  to  the  disulphone,  decomp.  215°. 

H.  Wren. 

Glyoxal.  H.  O.  L.  Fischer  and  0.  Taube 
[in  part  with  B.  Kuhn]  (Ber.,  1926,  59,  [JS],  851 — 
856). — Glyoxal  sulphate,  C2H2(S04)n,  prepared  by 


the  action  of  fuming  sulphuric  acid  on  s-tetrachloro- 
ethane  in  the  presence  of  mercury  salts  (cf.  A.,  1923, 
i,  896),  when  warmed  with  a  mixture  of  acetic  acid 
and  acetic  anhydride,  gives  glyoxal  tetra-acetate, 
m.  p.  104 — 105°,  in  70%  yield.  With  the  requisite 
alcohol,  it  affords  glyoxaltetramethylacetal,  b.  p.  160 — 
161o/760  mm.,  df  1-0103,  1-4023,  and  glyoxal- 

tetraethylacetal,  b.  p.  200 — 201°/760  mm.,  90 — 92°/17 
mm.,  5  1-4056.  The  latter  compound  yields  very 
pure  polymeric  glyoxal  when  hydrolysed  with 
O-lAT-sulphuric  acid.  Direct  hydrolysis  of  glyoxal 
sulphate  by  warm  water  involves  considerable 
production  of  glycolhc  acid ;  if  the  product  is  distilled 

in  a  vacuum,  the  compound  9^>CH-CH<C^  , 

0H2’O  O-CH,, 

m.  p.  120°,  is  formed.  Aqueous  acetone  and  glyoxal 
sulphate  yield  the  compound  C12H1808,  m.  p.  206 — 
207°,  which  has  no  ketenie  properties.  Magnesium 
phenyl  bromide  converts  glyoxal  sulphate  into 
isohydrobenzoin  in  44%  yield  (cf.  Wren  and  Still, 
J.C.S.,  1913,  103,  1770) ;  the  corresponding  methyl 
ether  has  m.  p.  92 — 93°.  With  tertiary  bases,  glyoxal 
sulphate  gives  non-crystalline,  additive  compounds 
containing  2  mols.  of  base  to  1  mol.  of  sulphate. 
With  glacial  acetic  acid,  it  affords  the  compound 
C2H20oS2,C2H402,  m.  p.  121 — 122°  after  softening. 
Ghyoxalmonophenylhydrazone  has  m.  p.  108°  (decomp.). 

H.  Wren. 


Methylglyoxal .  II.  H.  O.  L.  Fischer  and 
C.  Taube  (Ber.,  1926,59,  [B],  857 — 858). — Anhydrous, 
unimolecular  methylglyoxal,  when  prepared  by  the 
distillation  in  a  vacuum  of  polymeric  methylglyoxal 
with  phosphoric  oxide  (cf.  A.,  1924,  i,  1167),  frequently 
contains  traces  of  phosphoric  acid  which  influenco 
its  stability;  they  can  be  removed  by  a  second 
distillation.  With  diazomethane,  methylglyoxal 
gives  diacetyl  in  poor  yield.  It  is  converted  by 
magnesium  phenyl  bromide  into  methylisohydro- 
benzoin  (cf.  McKenzie  and  Wren,  J.C.S.,  1910,  97, 
473).  H.  Wren. 

Dehydration  of  pinacones.  I.  R.  Locquin 
and  L.  Leers  (Bull.  Soc.  chim.,  1926,  [iv],  39, 
426 — 432  ;  433 — 438). — A  more  detailed  account  of 
work  already  published  (A.,  1924,  i,  1043).  jByy-Tri- 
methylpentan-S-one  is  oxidised  by  nitric  acid  to 
[i^-dirnethylvalcric  acid,  b.  p.  104 — 105°/12  mm. 
{chloride,  b.  p.  148 — 150°/760  mm. ;  amide,  m.  p.  129°). 

R.  BRIGnTMAN. 

a-Hydroxyketones.  L.  Leers  (Bull.  Soc.  chim., 
1926,  [iv],  39,  423 — 424). — The  dialkylethinenyl- 
carbinols  (this  vol.,  596),  on  treatment  with  water 
in  the  presence  of  acid  mercuric  sulphate  (cf.  Locquin 
and  Wouseng,  A.,  1924,  i,  822),  are  converted  into 
a  -  hydroxyketones.  yS  -  Dimdhylpentan  -  y  -  ol  -  (3  -  one 
(yield  70%)  has  b.  p.  163 — 165°/760  mm.,  58°/16  mm., 
dl  0-951  (semicarbazone,  m.  p.  134°);  y-methylheptan- 
y-ol-fi-one,  b.  p,  74°/10  mm.,  dl  0-931  ( semicarbazone , 
m.  p.  152°);  yz-di methylhexa n-y-ol-[i -one  (yield  80%), 
b.  p.  69— 70°/12  mm.,  d\  0-930  ( semicarbazone ,  m.  p. 
154°) ;  and  y-mcihyloctan-y-ol-$-one  (yield  80%),  b.  p. 
85 — S6°/9  mm.,  dj1  0-914  ( semicarbazone ,  m.  p.  139°). 

R.  Brightman. 
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Residual  affinity  and  co-ordination.  XXVI. 
Quadridentate  group  in  combination  with  bi¬ 
valent  metals.  G.  T.  Morgan  and  J.  D.  M.  Smith 
(J.C.S.,  1926,  912 — 921). — Cupric  ethylenediamino- 
bisacetylacetone  (cf.  Combes,  A.,  1899,  851)  behaves 
as  a  non-ionised  complex  (I)  containing  one  bivalent 
copper  atom  in  combination 
with  one  mol.  of  the  bivalent 
quadridentate  radical.  It  is 
unsaturated  co-ordinatively 
-  and  combines  with  one  mol. 
of  water,  giving  the  dark  green  aquo-cupric  ethylene- 
diaminobisacetylacetone.  Similarly,  it  gives  rise  to 
cupric  ethylencdiaminobisacetylacdone  ethylenediamine 
hydrate,  which,  when  exposed  over  solid  sodium 
hydroxide  or  calcium  chloride,  passes  into  ethylene- 
diamino-dicupric  bisethylencdiaminobisacetylacetone, 
C2H4[NH2 . . .  Cu{-02N2}C12H18]2.  It  is  concluded 
that  one  characteristic  co-ordination  number  of  copper 
is  5,  and  this  is  confirmed  by  the  preparation  of 
quinolinocupric  acelylacetone  ;  similar,  but  less  stable, 
compounds  are  obtainable  from  cupric  acetylacctone 
and  ammonia  or  pyridine.  Hexa-aquo-nickel  chloride 
and  ethylenediaminobisacetylacetone  yield  nickel 
ethylenediaminobisacetylacetone,  m.  p.  200°,  which,  out 
of  contact  with  air,  boils  without  decomposition. 
It  is  unsaturated  and  on  treating  the  alcoholic  solution 
with  aqueous  ammonia  gives  the  unstable  diammino- 
nickel  ethylenediaminobisacetylacetone,  whilst  with 
ethylenediamine  hydrate  it  forms  ethylenediammino- 
n ickel  cthylened iam  inob isacetylaceto ne , 
C2H4(NH2)2"~Ni{02N2}C12H18.  Palladous  ethylene- 
diaminobisacetrylacctone,  m.  p.  228°,  is  similarly 
unsaturated ;  with  chloroform,  it  yields  dichloro- 
for  mo palladous  ethylenediaminobisacetylacetone.  It 
appears  that  the  co-ordination  numbers  of  nickel  and 
palladium  may  rise  from  4  to  6.  The  co-ordination 
numbers  of  5  for  copper  and  6  for  nickel  and  palladium 
are  discussed  in  connexion  with  Smith’s  scheme  of 
electronic  structure.  A  constitutional  formula  is 
ascribed  to  ethylenediamine  hydrate  in  which  the 
base  is  regarded  as  consisting  of  a  cyclic  co-ordination 
complex  and  a  hydroxyl  ion.  F.  M.  Hamer. 

Production  of  aldeliydes  from  sugars.  G. 
Klein  (Biochem.  Z.,  1926,  169,  132 — 138). — Form¬ 
aldehyde  is  obtained  from  pentoses  and  hexoses  by 
distillation  of  their  pure,  neutral,  aqueous  solutions ; 
rhamnose  yields  acetaldehyde.  Glueosides  and 
polysaccharides  show  a  behaviour  similar  to  that  of 
their  constituent  sugars  when  distilled  in  acid  solution 
and  some  also  when  in  neutral  solution.  Of  the  other 
compounds  investigated,  only  glycollic  acid  and 
glycerol  yielded  formaldehyde  under  these  conditions. 

C.  Remington. 

Synthesis  of  derivatives  of  y-xylose.  W.  N. 
Haworth  and  G.  C.  Westgarth  (J.C.S.,  1926,  880 — 
887). — Condensation  of  xylose  with  methyl  alcohol 
containing  hydrogen  chloride  is  complete  in  the  cold 
after  5—7  days ;  the  y-methylxyloside,  b.  p.  161-5°/0-03 
mm.,  [a]D  in  ethyl  alcohol  +62-8°,  on  methylation 
yields  trimdhyl-y-methylxyloside,  b.  p.  110 — 114°/14 
mm.,  nD  1-4387,  [a]D  in  methyl  alcohol,  +32-0°,  which 
may  be  hydrolysed  to  trimethyl-y-xylose,  b.  p.  110°/ 
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0  04  mm.,  [a]D  +24-7° — >-31-2°.  Trimethyl-y-xylose 
vigorously  reduces  permanganate  and  combines 
rapidly  with  acid  methyl  alcohol.  It  is  oxidised  by 
bromine  water  to  trimelhyl-y-xylonolactone,  b.  p. 
105°/0-04  mm.,  [a]D  in  water  -f-  74-1°—- >  61-4°  (period, 
21  days),  ?iD  1-4465.  By  heating  an  aqueous  solution 
of  trimethyl- p-metbylxyloside  with  hvdrobromic  acid, 
followed  by  addition  of  bromine  water,  trimethyl- 
h-xylonolactone  is  prepared,  b.  p.  115 — 120°/0-05  mm., 
m.  p.  55°,  [a]D  in  water  —3-8° — >-+20-8°  (period, 
8  days).  F.  M.  Hamer. 

Constitution  of  h-glucose.  H.  H.  Schlubach 
and  H.  von  Bomhard  (Ber.,  1926,  59,  [B],  845 — 848; 
for  nomenclature  see  A.,  1925,  i,  1243). — Treatment 
of  Py£-  trimethylgluc ose  with  methyl-alcoholic  hydro¬ 
gen  chloride  (cf.  Irvine  and  Hirst,  J.C.S.,  1922, 121, 
1221)  affords  a  trimethylmethylglucoside  mixture  of 
which  the  minimum  specific  rotation  is  lower  than 
that  of  2:3:  6-trimethyl-p-methylglucoside  (Schlu¬ 
bach  and  Moog,  A.,  1923,  i,  1063).  Displacement  of 
the  oxygen  bridge  must  therefore  have  occurred  with 
formation  of  the  amylene  oxide  ring.  Assuming 
Fischer’s  7^-methylglucoside  to  contain  a  similar 
ring,  the  tetramethyl-7i-glucose  obtained  therefrom 
must  be  identical  with  that  derived  from  the  authors’ 
trimethylmethylglucoside;  this  is  found  to  be  the 
case  as  far  as  identity  can  be  established  with  non- 
crystalline  materials. 

The  isolation  of  Py£-trimethylglucose  by  the 
hydrolysis  of  methylated  starch  does  not  afford  proof 
of  the  presence  of  the  butylene  oxide  ring  in  the 
components  of  the  molecule;  if  an  amylene  oxide 
structure  is  assumed,  the  production  of  Py£-trimcthyl- 
7t-glucose  would  be  expected,  which,  however,  under 
the  experimental  conditions,  would  immediately 
become  isomerised  to  the  normal  Py£-trimethyl- 
glucose.  If  Haworth’s  conception  of  the  amylene 
oxidic  structure  of  glucose  be  adopted  (A.,  1925,  i, 
1133),  7t-glucose  must  be  considered  to  contain  the 
butylene  oxide  ring.  H.  Wren. 

Isomeric  lsevorotatory  acetylchloroglucose. 
H.  H.  Schlubach  (Ber.,  1926,  59,  [B],  840 — 844). — 
Dextrorotatory  acetylchloroglucose  has  been  assigned 
to  the  p-series,  but,  considered  according  to  Hudson’s 
rules  (A.,  1924,  i,  371),  it  appears  to  belong  to  the 
a-series.  It  is  therefore  designated  “  a-acctylchloro- 
glucose,”  and  its  lsevorotatory  isomeride  (cf.  Fischer 
and  Armstrong,  A.,  1901,  i,  257,  671;  Fischer,  ibid., 
1911,  i,  605)  p-acetylchloroglucose. 

The  successive  action  of  aluminium  chloride  and 
phosphorus  pentachloride  on  an  ice-cold  solution  of 
tetra-acetylglucose  in  chloroform  leads  almost 
exclusively  to  dextrorotatory  acetylchloroglucose. 
P- Acetylchloroglucose,  m.  p.  99 — 100°,  [ —13-0°  in 
chloroform,  —24-0°  in  carbon  tetrachloride,  —27-0° 
in  benzene,  —13-7°  in  ether,  is  prepared  under 
stringent  conditions  by  the  action  of  silver  chloride 
on  acetylbromoglucose  in  presence  of  boiling  ether. 
It  readily  becomes  isomerised  during  preparation,  but, 
once  isolated,  it  may  be  crystallised  from  pure  ether. 
In  carbon  tetrachloride,  benzene,  and  ether  it  is 
relatively  stable,  but  rapidly  exhibits  mutarotation 
in  chloroform.  H,  Wren. 
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Acetylated  monosaccharides.  I.  II.  P.  A. 
Levene  and  H.  Sobotka  (J.  Biol.  Chem.,  1926.  67, 
759 — 770,  771 — 779). — I.  The  molecular  rotations 
of  the  a-carbon  atom  (cf.  Hudson,  A.,  1909,  i, 
135)  of  various  acetyl  derivatives  of  monosacchar¬ 
ides  indicate  that  a-  and  (3-penta-acetylgalactose, 
in  common  with  penta-acetyl-d-mannose,  have  an 
amylene  oxide  structure.  The  ring  formula  for 
monosaccharides  implies  the  existence  of  a  cis- 
Zratts-isomerism  between  the  a-  and  p-forms, 
expressing  the  different  spatial  relationships  of  the 
hydroxyl  group  attached  to  the  a-carbon  atom  on 
the  one  hand,  and  of  the  residual  chain  of  carbon 
atoms  on  the  other,  with  respect  to  the  plane  of  the 
ring;  e.g.,  in  the  d-scrics,  the  a-forms  would  possess 
the  Zrans-configuration,  since  the  a-hydroxyl  group, 
and  the  e-  and  £-carbon  atoms,  are  on  opposite  sides  of 
the  plane  of  the  ring.  The  experimental  results 
recorded  below  indicate  a  difference  between  the 
structure  of  the  tetra-acetylalkylmannosides  prepared 
by  acetylation  of  the  mannosides,  which  possess  the 
amylene  oxide  structure,  and  those  derived  from 
bromotctra-acetylmannose.  Arguments  are  advanced 
against  the  view  of  Hudson  (A.,  1924,  i,  371)  that  the 
halogenoacctyl  derivatives  of  monosaccharides  exist 
ordinarily  in  the  a-form. 

II.  From  penta-aeetyl-p-mannose  there  was 
obtained  bromotetra-acelylmannose,  [a]D  +122-1°  in 
chloroform;  this  yielded  methyltetra-aceiylmannoside, 
in.  p.  105°,  [a]“  —31-0°  in  chloroform,  and  ethyltetra- 
acetylmannoside,  m.  p.  81 — 82°,  [a]D  —27-6°  in  chloro¬ 
form.  Both  these  compounds,  on  alkaline  hydro¬ 
lysis,  lost  three  acetyl  groups,  to  give  the  corre¬ 
sponding  monoacetyl  derivative.  Acetylation  of 
methyl-a-mannoside  yielded  methylietra-acelyl- a- 
mannoside,  m.  p.  62 — 63°,  [a]D  +49-0°  in  chloroform. 
By  acetylation  of  the  dextrorotatory  syrup,  resulting 
from  the  action  of  alcoholic  hydrogen  chloride  on 
mannose,  there  were  obtained  two  forms  of  ethyl- 
tetra-acetylmannoside,  one  (in  small  yield),  having 
m.  p.  110 — 113°,  [a]D  +1-8°  in  chloroform,  and  the 
other  a  syrup,  [a]D  +42-5°  in  chloroform.  The  above 
three  acetylmannosides  all  lost  four  acetyl  groups  on 
alkaline  hydrolysis. 

Methyltetra-acetyl-fi-galactoside,  prepared  from 
biomotetra-aeetylgalactose,  had  m,  p.  94°,  [a]D 
—  10-5°  in  chloroform;  methyltetra-acetyl-a-galactoside, 
by  acetylation  of  methyl- a-galactoside,  was  obtained 
as  a  syrup,  b.  p.  190°/0-8  mm.,  [a]D  +69-3°  in 
chloroform;  both  these  compounds  lost  four  acetyl 
groups  on  alkaline  hydrolysis.  C.  R.  Harington. 

Acetone  sugars.  VIII.  New  aminoglucose. 
K.  Freitdenberg,  O.  Burkhart,  and  E.  Braun 
(Ber.,  1926,  59,  [A],  714 — 720;  cf.  Freudenberg  and 
Doser,  A.,  1925,  i,  366;  Freudenberg  and  Smeykal, 
this  vol.,  274). — ji-Toluenesulphonylglueose  diiso- 
propylidene  ether  is  converted  by  alcoholic  ammonia 
at  175°  into  y-aminoglucose  diisopropylidene  ether, 
m.  p.  92 — 93°,  [a]+  +40-5°  in  s-tetrachloroethane 
(benzoyl  derivative,  m.  p.  142 — 143°,  [a]£s  +96-64° 
in  s-tetrachloroethane).  Removal  of  the  isopropyl- 
idene  groups  leads  to  the  production  of  non-crystal¬ 
line  y-aminoglucose  (I),  which  affords  a  benzoyl  deriv¬ 
ative,  m.  p.  128 — 130°,  and  phenylosazone,  decomp. 


207°  (corr.),  [<*]£?„  —58°  (±6°)  in  a  mixture  of 
pyridine,  water,  and  methyl  alcohol.  y-Amino- 
glucose  diisopropylidene  ether  is  converted  by 
methyl-alcoholic  hydrogen  chloride  into  y-amino- 
oL-melhylglucoside  hydrochloride ,  m.  p.  about  207° 

CHO  CHO 

h-c-oh  ho-o-h 

(I.)  NHo-U-H  H-C-NH.,  (II.) 

H-C-OH  H-C-OH 

H-G-OH  H-CJ-OH 


6h„ 


OH 


CH,-OH 


(decomp.),  [a]!5s  —46-6°  in  water;  after  hydrolysis 
by  acid,  it  is  oxidised  by  mercuric  oxide  to  y-amino- 
gluconic  acid,  m.  p.  168°  (decomp.),  [a]+  +13°  in 
water.  p-Toluenesulphonylglucose  diisopropylidene 
ether  and  methyl-alcoholic  dimethylamine  at  160° 
afford  y-dimethylaminoglucose  diisopropylidene 
ether,  which  readily  yields  the  corresponding  meth- 
iodide,  [a]J5„  +49-5°  in  water.  The  reaction  between 
ammonia  and  p-toluenesulphonylglucose  diisopropyl¬ 
idene  ether  does  not  proceed  very  satisfactorily,  but 
better  results  are  not  obtained  with  y-2-naphthalene- 
sulphonylglucosa  diisopropylidene  ether,  m.  p.  101- — 
102°,  [a]'®8  — 69-7°  in  s-tetrachloroethane,  or  y-ethanc- 
sulplwnylglucose  diisopropylidene  ether,  m.  p.  84 — 85°, 
[a]+  —51-58°  in  s-tetrachloroethane.  An  amine 
could  not  be  prepared  from  p-toluenesulphonyl-a- 
fruclose  diisopropylidene  ether,  m.  p.  97°,  [a],!, 

—  159-5°  in  s-tetrachloroethane,  or  elhanesulphonyl- 
a.-frudose  diisopropylidene  ether,  m.  p.  100 — 101°, 
[a]'™  —163-62°  in  s-tetrachloroethane. 

p-Toluenesulphonyltriacetylbromoglucose  (cf.  Freu¬ 
denberg  and  Ivers,  A.,  1922,  i,  524)  is  converted  by 
silver  carbonate  into  y-p-loluenesulphonyl-^-lri- 
acetylglucose,  m.  p.  175°,  [a]+  +52-8°  in  acetone. 

The  amino-group  must  occupy  the  y-position  in 
methylepiglucosamine  (Fischer,  Bergmann,  and 
Schotte,  A.,  1920,  i,  426),  since  methylglucoside-p- 
chlorohydrin  and  hydrazine  give  trihydroxypropyl- 
pyrazole  (cf.  Freudenberg  and  Doser,  A.,  1923,  i, 
652).  To  the  free  sugar,  therefore,  the  configuration 
II  is  assigned  (cf.  Levene  and  Meyer,  ibid.,  445). 

H.  Wren. 


Acetone  sugars.  IX.  Constitution  of  the 
isopropylidene  ethers  of  rhamnose  and  man¬ 
nose.  K.  Freudenberg  and  A.  Wolf  (Ber.,  1926, 
59,  [A],  836 — 840;  cf.  preceding  abstract). — The 
action  of  acetone  on  rhamnose  gives  rise  to 
rhamnose  isopropylidene  ether,  b.  p.  108 — 110°/0-5 
mm.,  m.  p.  79 — 80°,  [a]'”8  +17-4°  in  water  (final 
value),  in  addition  to  the  compound,  m.  p.  87 — 89°, 
isolated  by  Fischer.  Since  rhamnose  isopropylidene 
ether  is  converted  by  alcoholic  dimethylamine  at  100° 
into  dimethylaminorharnnosyl  isopropylidene  ether,  b.  p. 
82 — S4°/l  mm.,  [a]!fa  — 20-2°  in  water  (from  which 
the  parent  compound  is  regenerated  by  dilute  acetic 
acid),  the  a-hydroxyl  group  of  the  parent  substance 
must  be  intact.  Similarly,  rhamnose  isopropylidene 
ether  is  transformed  by  methyl  iodide  and  silver  oxide 
into  dimethylrhamnose  isopropylidene  ether,  b.  p. 
65 — 67°/0-5 — 1  mm.,  [a])®8  — 32-5°  in  water  (cf. 
Purdie  and  Young,  J.C.S.,  1906,  89,  1194),  which  is 
hydrolysed  by  acids  to  t.-methylrhamnose  (phenyl - 
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liydrazone ,  dceomp.  163 — 164°)  instead  of  to  dimethyl- 
rliamnoae.  The  ready  loss  of  one  methyl  group  shows 
it  to  be  in  glucosidic  union,  and  hence  in  the  a-posi- 
tion.  The  butylene  oxide  structure  of  rhamnose 
isopropylidene  ether  is  established  by  the  oxidation 
of  the  methyl  ether  thus  derived  from  it  into  l(  —  )-a- 
metlioxypropionic  acid,  identified  as  the  silver  salt 
and  as  1(  —  )-a>-oL-vielJioxypropoxyaceloveratrone,  in.  p. 
91°,  [a]'2s  — 38-S°  in  s-tetrachloroethane ;  the  corre¬ 
sponding  d-compound,  m.  p.  91°,  [a]",,  +38-32°  in 
s-tetrachloroethane,  and  the  r -derivative,  m.  p.  74°, 
are  described.  Rhamnose  itself  therefore  possesses 
the  butylene  oxide  structure,  since  it  is  improbable 
that  the  oxygen  bridge  should  be  ruptured  by  the 
entry  of  the  isopropylidene  group.  The  close  simil¬ 
arity  of  rhamnose  and  mannose  causes  the  latter  to 
be  regarded  as  a  butylene  oxide  form,  although  the 
possibility  of  an  equilibrium  between  butylene  and 
amylene  oxide  forms  is  not  excluded.  H.  Wren. 

Constitution  of  maltose.  J.  C.  Irvine  and 
I.  M.  A.  Black  (J.C.S.,  1920,  862— 875).— Methyl  - 
ation  of  maltose  in  two  stages  by  means  of  methyl 
sulphate,  followed  by  hydrolysis  of  heptamethyl- 
methylmaltoside,  gives  Py8£-tetramethylglucose,  but 
the  second  scission  product  is  Py£-trimethylglucose, 
in.  p.  113 — 114°,  and  not  the  pyS-isomeride  as  stated 
by  Haworth  and  Leitch  (ibid.,  1919,  115,  809). 
Heptamethyl-methylmaltoside  has  also  been  treated 
with  methyl-alcoholic  hydrogen  chloride,  with  sub¬ 
sequent  hydrolysis,  by  aqueous  hydrogen  chloride, 
of  the  resulting  mixture  of  tetramethyl-  and  trimethyl - 
mcthylglucosides.  A  mixture  of  Py8£-tetramethyl- 
glucose  and  Py£-trimethylglucosc  is  also  obtained 
by  hydrolysis  of  heptamethyl-methylmaltoside,  ?iD 
1-4662,  obtained  by  methylation  of  methylmaltoside 
(+H20),  m.  p.  110 — 111°,  which  is  prepared  by  the 
action  of  alcoholic  ammonia  on  hepta-acetylmethyl- 
maltoside,  m.  p.  12S — 129°.  Maltose  is  converted  into 
octa-acetylmaltose,  which,  by  the  action  of  hydrogen 
bromide,  in  presence  of  acetic  acid,  ether,  and  benzene, 
and  subsequent  treatment  with  methyl  alcohol  and 
silver  carbonate,  yields  hepta-acctylmethylmaltoside, 
together  with  a  by-product,  m.  p.  145 — 146°,  [a]D  in 
chloroform  +69-1°.  Since  Py£-trimethylglucose  is 
capable  of  reacting  as  a  y-sugar,  its  production  does 
not  lead  to  discrimination  between  positions  8  and  e 
as  the  point  of  union  of  two  glucose  residues.  Formula! 
for  maltose  and  isomaltose,  and  for  cellobiose  and 
wocellobiose  are  suggested.  F.  M.  Hamer. 

Constitution  of  the  disaccharides.  X.  Malt¬ 
ose.  C.  J.  A.  Cooper,  W.  N.  Haworth,  and  S. 
Peat  (J.C.S.,  1926,  876— 8S0;  cf.  ibid.,  1919,  115, 
809).— By  hydrolysing  heptamethyl-methylmaltoside 
and  separating  the  products  by  extraction  with 
chloroform,  there  is  isolated,  from  the  chloroform 
solution,  PyS£-tetramethylglucose,  whilst  evaporation 
of  the  aqueous  part  yields,  not  PyS-trimethylglucose, 
as  previously  stated,  but  Py£-trimethylglucose,  m.  p. 
HO — 116°,  together  with  a  syrup  consisting  of  the 
p-form  of  this  sugar.  The  product  of  oxidising  the  tri- 
methylglucose  with  nitric  acid  was  originally  regarded 
as  a  trimethylsaccharolactone,  but  is  now  considered 
to  have  been  a  mixture  of  dimethylsaceharolactone 
and  its  ethyl  ester.  Esterification  of  the  oxidation 


product  gives  a  liquid,  b.  p.  110 — 115°/0-03  mm.,  the 
titration  results  of  which  correspond  with  those 
required  for  dimethylsaceharolactone  ethyl  ester. 

F.  M.  Hamer. 

Synthesis  of  gentiobiose.  A.  Georg  and  A. 
Pictet  (Helv.  Chim.  Acta,  1926,  9,  444 — 445;  cf. 
Helferich,  this  vol.,  386). — The  action  of  concentrated 
hydrochloric  acid  on  dextroso  yields,  in  addition  to 
tsomaltose  (Fischer,  A.,  1891,  412),  a  small  quantity 
of  the  isomeric  gentiobiose.  Separation  of  the  di¬ 
saccharides  is  effected  by  acetylation.  The  amor¬ 
phous  acetyl  derivative  of  isomaltose,  m.  p.  72 — 77°, 
is  less  readily  soluble  in  alcohol  than  p-octa-acetyl- 
gentiobiose.  Gentiobiosazone  has  m.  p.  163 — 164° 
(ef.  Haworth  and  Wylam,  J.C.S.,  1923,  123,  3120, 
m.  p.  162 — 167°;  Helferich,  loc.  cit.,  m.  p.  170 — 
173°).  M.  Clark. 

Identity  of  isomaltose  with  gentiobiose.  H. 
Berlin  (J.  Arner.  Chem.  Soe.,  1926,  48,  1107 — 
1111). — The  unfermentable  portion  of  the  product 
obtained  by  the  action  of  concentrated  hydrochloric 
acid  on  dextrose  (cf.  Fischer,  A.,  1891,  412)  was 
acetylated  with  acetic  anhydride  and  pyridine  (cf. 
Zempldn,  A.,  1915,  i,  119),  giving  p-gentiobiose  oeta- 
acetate  (yield  1%  of  the  dextrose).  On  hydrolysis 
-with  methyl-alcoholic  sodium  methoxide  and  treat¬ 
ment  with  phenylhydrazine  in  presence  of  glacial 
acetic  acid,  gentiobiosephenylosazone,  m.  p.  179 — 
181°,  was  obtained,  apparently  identical  with  the 
product  designated  womaltoseosazone  by  Fischer 
(loc.  cit.).  F.  G.  Willson. 

Influence  of  acid  character  of  polynitrophenols 
and  nitronaphthols  on  their  capacity  for  forming 
glucosides.  E.  Glaser  and  A.  C.  Thaler. — See 
this  vol.,  60S. 

Preparation  of  diamines  and  amino-alcohols. 
N.  Potochin  (Ber.,  1926,  59,  [2?],  625 — 630). — 
Ethylenediamine  is  obtained  in  95%  yield  by  the 
hydrolysis  of  ethylenediphthalimide  with  cold, 
aqueous  potassium  hydroxide  followed  by  distillation 
of  the  solution  to  dryness,  addition  of  water  to  the 
residue,  and  repeated  distillation  to  dryness.  Tri- 
methylenediamine  and  pentamethylenediamine  are 
prepared  similarly  in  almost  theoretical  yield. 
Analogous  treatment  of  y-bromopropyl-  and  p-bromo- 
cthyl-phthalimide  affords  y-amino-w-propyl  alcohol 
and  p-aminoethyl  alcohol  in  90%  and  75 — 80% 
yield,  respectively. 

[With  M.  A.  Lissizln.] — e-Bromo-?i-amylphthal- 
imide  yields  c-amino-n-amyl  alcohol,  b.  p.  221 — 222°, 
m.  p.  27 — 28°,  d\l  0-9488,  «’,[  1-4618;  the  chloro- 
platinale  is  described.  H.  Wren. 

Reactions  between  sugars  and  amino-acids. 
I.  Synthesis  of  sarcosineglucoside.  K.  Maurer 
(Ber.,  1926,  59,  [J3],  827 — 829). — Ethyl  tetra-acetyl- 
glucosylmelhylaminoacetate,  C+HngC+N,  m.  p.  87 — 
88°,  [a]“  -5-29°  in  methyl  alcohol,  is  prepared  in 
79%  yield  by  the  action  of  acetobromoglucose  on 
sarcosine  ester  (2  mols.).  The  corresponding  amide, 
coHn06*NMe*CH2-CO-NH2,  has  m.  p.  169—170° 
(decomp.)  after  darkening  at  165°,  [a]'j]  +15-01°  in 
aqueous  solution.  The  glucoside  is  very  readily 
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hydrolysed  by  acids  or  alkalis.  Reaction  between 
acetobromoglucose  and  ethyl  aminoacetate  does  not 
proceed  simply.  H.  Wren. 

Naturally  occurring  amino-acids.  P.  Iyarrer 
and  M.  Eurenstein  (Helv.  Chim.  Acta,  1926,  9, 
323 — 331). — Lysine  yields  the  d-dibenzoyl  deriv¬ 
ative,  m.  p.  149 — 150°,  [a]j‘|  +3-06°  in  0-liY-sodium 
hydroxide  solution,  [a]u  —8-59’  in  methyl  alcohol, 
hydrolysed  by  hydrochloric  acid  or  barium  hydroxide 
to  d-e -benzoyl-lysine,  m.  p.  235°,  [oe]\!J  +20-12°  in 
hydrochloric  acid  solution.  The  monobenzoyl  deriv¬ 
ative  reacts  with  nitrosyl  bromide,  giving  an  active 
u-bromo-z-benzamidohexoic  acid,  m.  p.  128-5 — 129°, 
Mo5  —29-15°  in  absolute  alcohol,  resolidifying  above 
its  m.  p.  to  give  the  dZ-compound,  m.  p.  164—165°. 
The  active  bromo-compound  is  reduced  by  sodium 
amalgam  to  e-benzamidoliexoic  acid.  cZ-e-Benzoyl- 
lysine  yields  a  phenylcarbamate,  m.  p.  128 — 130° 
(decomp.),  converted  by  boiling  with  12%  hydro¬ 
chloric  acid  into  the  active  hydantoin,  m.  p.  145°, 
[a]u  —  45-S4°  in  absolute  alcohol,  which  is  racemised 
by  boiling  with  stronger  hydrochloric  acid. 

Benzoylation  of  ornithine  from  arginine  gives  the 
d-dibenzoyl  derivative,  m.  p.  185 — 186°,  [a]))  — 1-6° 
in  methyl  alcohol.  Hydrolysis  with  barium  hydr¬ 
oxide  solution  (cf.  A.,  1912,  i,  13)  gives  d-a -mono- 
benzoylornithine,  m.  p.  224—226°,  [a]™  +8-03°  in 
aqueous  solution,  converted  by  nitrous  acid  into 
a-benzamido-5-hydroxyvaleric  acid,  which  gives  with 
hydriodic  acid  in  a  sealed  tube  at  120 — 140°  a  mixture 
of  active  and  inactive  pyrrolidine-2-carboxylic  acids 
(cf.  A.,  1905,  i,  749)  separated  through  the  copper 
salts.  The  active  proline  thus  obtained  was  strongly 
laevorotatory  in  aqueous  solution,  but  the  quantity 
of  material  was  insufficient  for  purification.  The 
constitution  was  inferred  from  the  presence  of  all  the 
characteristic  properties  of  proline.  M.  Clark. 

Aldehydic  compounds  of  amino-acids.  M. 
Bergmann  and  L.  Zervas  (Z.  physiol.  Chem.,  1926, 
152,  282 — 299). — The  following  alkylideneamino- 
acids  and  their  salts  have  been  prepared  by  the 
authors’  methods  (A.,  1925,  i,  890)  :  o-hydroxy- 
benzylidenehistidine,  brucine  salt,  m.  p.  96 — 102° 
(deeomp.) ;  benzylidened-cystine ;  o -hydroxybenzyl- 
idene-l-cysline,  barium  salt;  o -hydroxybenzylidene- 
dl -serine,  quinine,  cinchonidine,  and  brucine  salts; 
benzylidene-  and  o-hydroxybenzylidene-d-lysine ;  o- 
benzylidene-d-ornithine;  benzylidene-d-arginine,  m.  p. 
204 — 205°  after  softening  at  200°.  Free  arginine  with 
salicylaldehydc  gives  o-hydroxybenzylidenearginine, 
but  arginine  nitrate  with  sodium  hydroxide  and 
salicylaldehyde  gives  o-hydroxybenzylidene-d-argin- 
ine-sodium  nitrate,  (C13Hls03N.1)4,NaN03.  The  de¬ 
termination  by  means  of  aldehydic  compounds  of 
the  amounts  of  lysine,  arginine,  and  proline  in  the 
hydrolysate  of  glue  gave  2-3,  6-43,  and  7-44%, 
respectively.  The  method  is  rapid,  and  may  be 
further  simplified  if  the  isolation  of  arginine  only  is 
required.  Arginine  is  converted  into  ornithine  by 
treating  with  barium  hydroxide,  followed  immediately 
by  salicydaldehyde,  which  precipitates  the  barium 
salt  of  o-hydroxy+enzydideneornithine ;  with  acids, 
this  readily'  gives  pure  ornithine.  An  attempt  to  use 
aldehydic  compounds  for  the  separation  of  optically 


active  components  was  not  successful,  as  the  decom¬ 
position  of  the  amino-acid-aldehyde-alkaloid  com¬ 
plex  could  not  be  achieved.  P.  W.  Clutterbuck. 

Preparation  of  d-arginine  carbonate.  A.  E. 
Pratt  (J.  Biol.  Chem.,  1926,  67,  351— 356).— After 
hydrolysis  of  the  protein  with  hydrochloric  acid, 
the  arginine  is  separated  from  the  solution  as  the 
2  :  4-dinitro-a-naphthol-7-sulphonate  (cf.  Kossel  and 
Gross,  A.,  1924,  ii,  211);  the  salt  is  recrystallised 
from  dilute  sulphuric  acid,  dissolved  in  hot  dilute 
sulphuric  acid,  and  the  sulphonic  acid  removed  by 
extraction  with  butyl  alcohol.  The  aqueous  solution 
is  treated  with  barium  hydroxide  in  slight  excess, 
saturated  with  carbon  dioxide,  and  filtered,  the 
filtrate  yielding,  on  evaporation,  85—90%  of  the 
theoretical  amount  (calculated  on  the  arginine  con¬ 
tent  of  the  protein)  of  pure  arginine  carbonate. 

C.  R.  Haringtox. 

Polypeptides,  in  the  synthesis  of  which  glut¬ 
amic  acid  is  concerned,  and  their  derivatives. 
E.  Abderhalden  and  E.  Rossner  (Z.  physiol.  Chem., 
1926, 152,  271 — 281). — The  following  substances  have 
been  prepared  :  diethyl  d\-bromoisohexoyl-d-glutamate, 
oil,  b.  p.  153°  in  a  high  vacuum;  ethyl  dl-leucyl-d- 
glutamic  anhydride,  m.  p.  214 — 215° ;  dl-leucyl-d- 
glutamic  anhydride,  in.  p.  203° ;  dimethyl  dl- 
bromoisohcxoyl-d-glutamate,  b.  p.  133°/high  vac. ; 
dl-leucyl- d -glutamam ide  anhydride,  m.  p.  252°  (de¬ 
comp.)  ;  ethyl  benzoyl -d-glutamate,  m.  p.  73 — 74°, 
b.  p.  290°/high  vac. ;  methyl  benzoyl-d- glutamate, 
m.  p.  76 — -78-5°,  b.  p.  220° / vac. ;  leucylasparagine 
anhydride,  m.  p.  247°.  P.  W.  Clutterbuck. 

Preparation  of  cyanogen.  Preservation  of 
gaseous  cyanogen.  B.  Ricca. — See  this  vol.,  489. 

Nickel  carbonyl,  carbon  monoxide,  and  Grig- 
nard  reagents.  W.  L.  Gilliland  and  A.  A. 
Blanchard  (J.  Amer.  Chem.  Soc.,  1926,  48,  410 — 
420). — Ethereal  magnesium  methyl  iodide  or  mag¬ 
nesium  phenyl  bromide  reacts  vigorously  with  nickel 
carbonyl,  with  precipitation  of  metallic  nickel  and 
basic  magnesium  salt,  whilst  yellow  organic  products 
of  high  b.  p.  remain  dissolved  in  the  ether.  Carbon 
monoxide  alone  is  without  action  on  ethereal  mag¬ 
nesium  phenyl  bromide,  but  in  presence  of  a  trace  of 
nickel  carbonyl  it  is  absorbed.  At  the  commencement 
of  the  reaction,  the  rate  of  absorption  of  carbon  mon¬ 
oxide  by  the  cooled  ethereal  solution  is  20 — 25  litres 
per  hr.  per  mol.  of  Grignard  reagent,  becoming  con¬ 
siderably  less  when  7—8  litres  of  the  gas  are  absorbed. 
If  the  mixture  is  then  boiled,  rapid  absorption  again 
takes  place  in  the  cooled  solution,  and  this  reactivation 
process  can  be  repeated  until  a  total  of  14 — 16  litres 
of  carbon  monoxide  have  been  absorbed  per  mol. 
of  Grignard  reagent.  Hydrolysis  of  the  reaction 
product  is  accompanied  by  the  evolution  of  much  heat. 
A  trace  of  phenol  is  the  only  organic  product  remaining 
in  the  aqueous  layer,  whilst  the  ethereal  solution 
deposits,  on  keeping,  a  small  quantity'  of  pentaplienyd- 
ethane,  and  yields,  on  evaporation,  triphenylmethane, 
triphenylvinyl  alcohol,  and  tetraphenylethylene, 
together  with  a  considerable  proportion  of  non¬ 
volatile  tarry  matter,  from  which,  by  hot  extraction 
with  ether,  a  brown  solid  can  be  isolated.  The 
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primary  reactions  when  excess  of  the  Grignard 
reagent  is  present  are  formulated  as  follows  :  CO  + 
FhMgBr  — >  OICPhMgBr  — >  :CPh2(OMgBr)-MgBr  (I) 

• — >•  CPhjMgBr  (II)  +  0(MgBr)2.  In  contrast  to 
the  products  obtained  analogously  from  carbon 
dioxide,  these  products  are  themselves  Grignard 
reagents.  Condensation  of  (I)  with  carbon  monoxide, 
followed  by  loss  of  magnesium  oxybromide,  would 
yield  diphenylketen,  and  this,  by  condensation  with 
magnesium  phenyl  bromide  and  subsequent  hydro¬ 
lysis,  affords  triphenylvinyl  alcohol.  The  synthesis 
of  pentaphenylethane  from  (II)  proceeds  analogously. 
The  occurrence  of  tetraphenylethylene  in  the  product 
is  ascribed  to  the  decomposition  of  more  complex 
substances,  e.g.,  pentaphenylethane,  on  distillation. 

F.  G.  Willson. 

Application  of  thallium  compounds  in  organic 
chemistry.  III.  Alkylations.  C.  M.  Fear,  and 
R.  C.  Menzies  (J.C.S.,  1926,  937 — 940). — Methyl 
stearate  is  formed  by  boiling  thallous  stearate  and 
methyl  iodide,  whilst  methyl  palmitate  and  propyl 
palmitate,  m.  p.  15-3 — 15-4°,  b.  p.  209°/22  mm.,  are 
prepared  analogously.  Ethyl  ethylacetoacetate  has 
been  prepared  from  ethyl  thalloacetoacetate,  and 
o-methoxybenzaldehyde  from  thallous  salicylaldehyde, 
whilst  the  amorphous  trithallium  methylglucoside  yields 
trimethyl  methylglucoside,  [a]D  in  ethyl  alcohol 
(0-8%)  +  165-9°.  The  sparingly  soluble  tetrathallium 
tartrate  is  incompletely  methylated  by  this  method 
after  100  hrs.,  and  an  attempt  to  methylate  the  thallous 
compound  of  o-nitrophenol  proved  unsuccessful. 

F.  M.  Hamer. 

Hydrolytic  decomposition  of  the  sulphonic 
acids  of  the  isomeric  xylenes  in  relation  to  the 
purification  of  commercial  xylene.  N.  Kishner 
and  G.  G.  Vendelstein  (J.  Russ.  Phys.  Chern.  Soc., 
1925,  57,  1 — 12). — In  agreement  with  Crafts  (A., 
1892,  1134),  the  authors  find  that  p- xylene  dissolves 
in  concentrated  sulphuric  acid  (cf.  Clarke  and  Taylor, 
A.,  1923,  i,  451),  only  slight  heating  taking  place. 
Under  similar  conditions,  m- xylene  dissolves  com¬ 
pletely  in  sulphuric  acid,  considerable  heat  being 
generated.  When  a  mixture  of  the  two  xylenes  is 
treated,  the  proportion  of  the  para-compound 
dissolving  with  the  ??iefo-isomeride  increases  as  the 
temperature  rises.  With  crude  xylene,  the  proportion 
dissolving  in  the  acid  in  30  min.  increases  from  40% 
in  92T%  acid  to  72-5%  in  94-8%  acid. 

The  composition  of  mixtures  of  m-  and  p-xylenes 
may  be  determined  by  means  of  the  solidifying 
point,  this  being,  for  100%  para-compound,  13-5°; 
90%, >1°;  80%,  4-8°;  70%,  -0-4°;  60%,  -6-0°; 
50%,  -12-0°.  The  presence  of  o-xylene  or  ethyl¬ 
benzene  does  not  affect  the  relation  between  the 
proportion  of  p-xylene  and  the  solidifying  point. 

Sulplionation  followed  by  fractional  hydrolysis 
serves  as  a  means  of  obtaining  pure  m-xylene  from 
commercial  xylene.  T.  H.  Pope. 

Bromination  and  iodination  of  organic  com¬ 
pounds.  E.  Zmaczynski  (Ber.,  1926,  59,  [B], 
710 — 711). — Bromination  or  iodination  is  effected  by 
mixing  the  organic  compound  with  a  solution  of 
alkali  bromide  (5  mols.)  and  alkali  bromate  (1  mol.) 
and  introduction  of  gaseous  chlorine.  Toluene  and 


acetone  may  be  brominated  by  this  method,  which 
ensures  the  introduction  of  all  the  bromine  into  the 
organic'*molecule. 

Cyanogen  bromide  or  iodide  is  economically 
prepared  by  treating  a  solution  of  sodium  or 
potassium  cyanide  at  0—5°  with  successive  equivalent 
quantities  of  sulphuric  acid  and  bromine  or  iodine ; 
when  reaction  is  complete,  a  second  equal  quantity  of 
alkali  cyanide  is  added,  followed  by  gaseous  chlorine 
until  a  drop  of  the  solution  colours  starch-iodide  paper 
blue.  H.  Wren. 

Coupling  action  of  the  Grignard  reagent.  I. 
o-  and  p-Cyanobenzyl  halides.  R.  C.  Fuson  (J. 
Amer.  Chem.  Soc.,  1926,  48,  830 — 836). — Treatment 
of  p-cyanobenzyl  bromide  with  magnesium  ethyl 
bromide  affords  an  amorphous,  greenish -yellow 
substance,  softening  at  155°,  m.  p.  not  below  200°, 
which  contains  halogen,  but  not  nitrogen,  the 
reaction  between  p-cyanobenzyl  iodide  and  magnesium 
ethyl  bromide  proceeding  similarly.  o-Cyanobenzyl 
bromide,  obtained  by  the  action  of  bromine  on 
o-toluonitrile  in  absence  of  solvent,  has  m.  p.  71-5 — 
72-5°  (cf.  Drorv,  A.,  1891,  1460).  It  yields  o-cyano¬ 
benzyl  iodide,  m.  p.  76-5 — 78-5°,  when  treated  with 
sodium  iodide  in  acetone  (cf.  Davies  and  Perkin, 
J.C.S.,  1922,  121,  2208).  Treatment  of  either 
o-cyanobenzyl  bromide  or  iodide  with  magnesium 
ethyl  bromide,  or  of  the  bromide  with  magnesium 
methyl  iodide,  affords  ap-di-(o-cyanobenzyl)ethane, 
m.  p.  138 — 139-5°,  together  with,  in  the  first  case,  a 
small  proportion  of  a  substance  of  high  m.  p.  con¬ 
taining  bromine.  Treatment  of  the  above  cyano- 
derivative  with  boiling  aqueous  40%  potassium 
hydroxide  affords  ySi-diphenylethane-2  :  2' -dicarboxyl- 
amide,  m.  p.  241 — 242°,  from  which,  by  the  action 
of  boiling  aqueous-alcoholic  potassium  hydroxide, 
a.fi-diphenylethane-2  :  2' -dicarboxylic  acid,  m.  p.  226 — 
228°,  is  obtained.  F.  G.  Willson. 

Unsymmetrically  substituted  dinitro-  and  di- 
ammo-derivatives  in  the  stilbene  and  tolane 
series.  I.  Elimination  of  hydrogen  chloride 
from  3  : 4'-dinitrostilbene  dichloride.  H.  A. 
Harrison  and  H.  Wood  (J.C.S.,  1926,  577—583).— 
By  heating  3  : 4'-dinitrostilbene  dichloride  with 
pyridine,  it  is  converted  into  a-chloro-4  :  3'-dinitro- 
stilbene.  Condensation  of  p-nitrophenylacetic  acid 
and  m-nitrobenzaldehyde  in  presence  of  piperidine  at 
110 — 150°  gives  3  :  4' -dinitrostilbene,  m.  p.  217°  (cf. 
Cullinane,  ibid.,  1923,  123,  2060),  together  -with 
3  :  4' -dinitro-<x$-diphenylethyl  alcohol,  m.  p.  147 — 148°, 
p-nitrotoluene,  and  the  piperidine  salts,  m.  p. 
168 — 169°  and  204 — 205°  (decomp.),  of  the  two 
stereoisomeric  forms  of  3  :  4' -dinitro-a-phejiylcinnamic 
acid,  m.  p.  221°  and  205-5°,  respectively,  which  on 
decarboxylation  yield  the  same  dinitrostilbene.  On 
heating  with  pyridine,  3  :  4' -dinitrostilbene  dibromide 
loses  both  bromine  atoms.  The  action  of  chlorine 
on  a  chloroform  solution  of  3  :  4'-dinitrostilbene  gives 
the  a-  and  (3-3  :  4' -dinitrostilbene  ' dichlorides ,  m.  p. 
207°  and  132 — 138°,  respectively.  When  the  mixture 
of  dichlorides  is  heated  with  pyridine,  the  sole  product 
is  a-chloro-4: :  3' -dinitrostilbene,  m.  p,  161°,  which 
on  decomposition  with  warm  concentrated  sulphuric 
acid,  followed  by  treatment  of  the  product  with  water. 
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yields  4,-nitrophenyl  3-nitrobenzyl  ketone,  m.  p.  134° 
(semicarbazone,  m.  p.  219°),  and  this  with  phosphorus 
pentachloride  regenerates  the  ehlorodinitrostilbene. 
The  structure  of  the  ketone  has  been  proved  by 
oxidising  3  : 4'-dinitro-a[i-diphenylethyl  alcohol  by 
means  of  chromic  acid  to  the  isomeric  3 -nitrophenyl 
4-nilrobenzyl  ketone,  m.  p.  102°  ( semicarbazone ,  m.  p. 
230°),  which  'with  phosphorus  pentachloride  forms 
a-cMoro- 3  :  i'-dinilrostilbene,  m.  p.  162°. 

F.  M.  Hamer. 

[Nitro]diphenylene  sulphides.  C.  Courtot 
and  C.  Pomonis  (Compt.  rend.,  1926, 182, 893 — 895). — 
Diphenylene  sulphide  is  oxidised  by  a  mixture  of 
sulphuric  and  nitric  acids  to  a  crystalline  diphenylene 
sulphinone,  m.  p.  188 — 188-5°,  which  is  readily 
reduced  by  magnesium  ethyl  bromide  back  to  the 
sulphide,  but  is  not  attacked  by  magnesium  phenyl 
bromide.  Nitrodiphenylene  sulphide,  m.  p.  183-5 — 
184°,  is  obtained  in  40%  yield  by  adding  1-5  mols.  of 
90 — 93%  nitric  acid  to  a  solution  of  diphenylene 
sulphide  in  acetic  acid.  On  reduction  with  zinc 
in  boiling  ammoniaeal  alcoholic  solution,  the  corre¬ 
sponding  ammo-derivative,  m.  p.  131-5 — 132°,  is 
formed;  acetyl  derivative,  m.  p.  167 — 168°.  The 
amine  diazotises  and  couples  readily  with  f?-salt  etc.  to 
give  dyes.  On  adding  the  nitro-compound  slowly 
to  90%  nitric  acid  at  40°,  dinitrodiphenylene  sulphide, 
in.  p.  324 — 325°  (deeomp.),  is  formed;  it  is  also 
obtained,  in  45%  yield,  by  adding  the  theoretical 
quantity  of  90%  nitric  acid  to  a  solution  of  diphenylene 
sulphide  in  1  part  of  acetic  anhydride  and  2  parts  of 
acetic  acid.  Reduction  with  tin  and  acid  yields  the 
corresponding  diamine,  m.  p.  178°  (decomp.) ;  it 
diazotises  and  couples  readily.  The  diacetyl  deriv¬ 
ative,  m.  p.  237 — 239°  (decomp.),  when  treated  with 
sodium  dichromate  in  acetic  acid  solution  yields 
diacetamidodiphenylene  sulphide,  m.  p.  378°.  [Cf.  this 
vol.,  620.]  S.  K.  Tweedy. 

Physical  properties  of  the  nitronaphthalenes. 
L.  Desvergnes  (Mon.  Sei.,  1926,  [v],  16,  73 — 80). 
— The  m.  p.,  solubilities  in  water  at  laboratory  tem¬ 
peratures,  50°,  and  100°,  and  in  a  number  of  organic 
solvents  at  various  temperatures  up  to  50°  have 
been  determined  for  carefully  purified  specimens  of 
a-nitro-,  1  :  5-  and  1  :  8-dinitro-,  and  1:3:8-  and 
1:4: 5-trinitro-naphthalene.  Pyridine  forms  with 
1:4:  5-trinitronaphthalene  an  insoluble  brown  com¬ 
pound.  S.  I.  Levy. 

The  it  of  [minimal  concentration  of  acid  for] 
sulphonation.  C.  Courtot  and  J.  Bonnet 
(Compt.  rend.,  1926,  182,  855 — 857). — Benzene, 
toluene,  chlorobenzene,  and  naphthalene  are  mono- 
sulphonated  in  good  yield  by  adding  the  theoretical 
quantity  of  sulphur  trioxide  to  the  substance  in 
chloroform  solution  at  0°  to  — 10°.  When,  for  the 
disulphonation  of  naphthalene,  3  mols.  of  sulphur 
trioxide  to  1  mol.  of  naphthalene  are  employed, 
an  additive  compound  of  naphthalenedisulphonic 
acid  (1  mol.)  and  sulphur  trioxide  (2  mols.)  separates. 
The  additive  compound  is  broken  down  into  naphtha¬ 
lenedisulphonic  acid  and  sulphuric  acid  by  the  addition 
of  ice  water.  The  formation  of  this  additive  com¬ 
pound  limits  the  yield  of  naphthalenedisulphonic 


acid  to  50%  of  theory,  if  the  product  is  worked  up 
immediately,  but  the  compound,  on  keeping,  gives 
up  sulphuric  anhydride  to  the  sulphuric  acid  mono¬ 
hydrate  present,  and  after  24  hrs.  the  yield  rises 
to  65%.  L.  F.  Hewitt. 

p-P  oly  nitr  o  ar  ylhy  dr  oxylamines .  III.  W. 

Borsche  and  E.  Feske  (Ber.,  1926,  59,  [£],  683 — 
690;  cf.  A.,  1923,  i,  778,  1091).— 6-Bromo-2  : 4-di- 
nitroanisole  is  converted  by  hydroxylamine  in  hot, 
alcoholic  solution  into  Q-bromo-2  : 4-.-dinitrophenyl- 
hydroxylamine,  m.  p.  93°  (decomp.)  ( dibenzoyl  deriv¬ 
ative,  m.  p.  143 — 144°),  which  is  transformed  by 
dilute,  aqueous  ammonia  into  6-bromo-2  : 4-dinitro- 
aniline,  m.  p.  153°.  The  hydroxylamino-compound 
is  reduced  by  ammonium  sulphide  to  Q-bromo-A.-nitro- 
1  :  2-diaminobenzene,  m.  p.  203 — 205°,  which  does 
not  react  with  benzil,  but  is  converted  by  phenanthra- 
quinone  into  bromonitrophenanthraphenazine,  m.  p. 
245°.  It  is  oxidised  by  chromic  acid  in  acetic  acid 
solution  to  G-bronio-2  :  4-dinilro-l-nitrosobenzene,  m.  p. 
99°,  and  by  nitric  acid  to  6-bromo-l  :  2  : 4,-trinilro- 
benzene,  m.  p.  101°.  3  : 5-Dinitro-o-tolylhydroxyl- 
amine,  m.  p.  110°,  is  prepared  from  3  :  5 -dinitro- 
2-phenoxytoluene,  m.  p.  108-5°,  or,  preferably,  from 
the  corresponding  methyl  ether.  It  yields  the 
following  compounds  :  3  :  o-dinitro-2-acetoxyamino- 

toluene,  m.  p.  214° ;  3  : 5-dinilro-2-benzoxyammo- 

toluene,  m.  p.  121-5°,  and  the  corresponding  dibenzoyl 
compound,  m.  p.  178°;  3  :  5-dinitro-2-methoxyamino- 
toluene,  m.  p.  S5°;  3  :  5-dinilro-o-toluidine,  m.  p.  214° 
(prepared  by  use  of  aqueous  ammonia  or  by  aniline 
in  ether) ;  5-nitro-2  :  3-diaminotoluene,  m.  p.  175° 
{diacetyl  derivative,  m.  p.  236°;  l-nitro-2  :  3 -diphenyl- 
5-mdhylquinoxaline,  m.  p.  193°);  3  :  b-dinitro-2- 

nitrosotoluene,  m.  p.  133°  (decomp.) ;  2  :  3  :  5-trinitro¬ 
toluene,  m.  p.  97°.  3  : 5-Dinitro-p-tolylhydroxyl- 

amine,  m.  p.  87°,  is  obtained  with  greater  difficulty 
than  analogous  compounds ;  its  dibenzoyl  derivative, 
m.  p.  175-5°,  is  described.  3  :  b-Dinilro-2-hydroxyl- 
aminoanisole  could  not  be  obtained  homogeneous 
from  3  :  5-dinitroveratrole,  m.  p.  99°,  or  3  :  5 -dinitro- 
2-phenoxyanisole,  m.  p.  123° ;  the  only  characteristic 
compound  which  could  be  obtained  from  the  crude 
product  was  3  :  5-dinitro-2-aminoanisole,  m.  p.  177°. 
2:4:  G-Trinitro-m-tolylhydroxylamine,  m.  p.  99° 
(decomp.)  {acetyl  derivative,  m.  p.  122°),  is  oxidised  by 
nitric  acid  to  2  :  3  :  4  :  G-tetranitrotoluene,  m.  p.  135°. 

H.  Wren. 

P-Polynitroarylhydroxylamines.  IV.  4  :  6-Di- 
nitro-1  :  3-dihydroxylaminobenzene.  W.  Bor¬ 
sche  and  E.  Feske  (Ber.,  1926,  59,  [£],  815 — S21; 
cf.  A.,  1923,  i,  778,  1091 ;  this  vol.,  390).— 4  :  6-Di- 
nitroresorcinol  dimethyl  ether  is  converted  by 
hydroxylamine  in  boiling  alcoholic  solution  into 
[3-4 :  G-ditiilro-3-melhozyphenylhydroxylamine,  m.  p. 
103°  (decomp.)  (?  130°) ;  the  benzoyl  derivative,  m.  p. 
131°,  and  methyl  ether,  m.  p.  135°  (decomp.),  arc 
described.  Somewhat  unexpectedly,  the  compound 
is  converted  by  ammoniaeal  ammonium  acetate 
solution  into  the  ammonium  salt,  2C7H706N3,NH3, 
m.  p.  113°  (decomp.),  and  by  aniline  into  the  compound 
Ci3Hi406N4,  m.  p.  116°.  With  hydrazine,  it  gives  the 
substance  C7H706N3,N2H4,  m.  p.  170°,  which  passes 
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in  boiling  alcoholic  solution  into  (3-4 : 6-diniiro- 
3-hydmzinophenylhydroxylamine,  m.  p.  214°  (decomp.). 
(3-4  :  6-Dinitro-3-methoxyphenylliydroxylamine  is 
reduced  by  ammonium  sulphide  to  2-nitro-i  :  5-di- 
aminoanisole,  m.  p.  1S4°;  it  is  oxidised  by  chromic 
acid  in  acetic  acid  to  2  : 4 -dinitro-5-nitrosoanisole, 
m.  p.  15S°,  and  by  nitric  acid  (d  1-52)  to  2  :  4  :  5-tri- 
nitroanisole,  m.  p.  104°. 

P-4  :  6-Dinitro-3-phenoxyphcnylhydroxyla?nine  is  the 
main  product  of  the  action  of  hydrazine  (2  mols.)  on 
4 :  6-clinitroresorcinol  dimethyl  ether ;  it  forms 
unstable  yellow  needles,  m.  p.  116°  (decomp.),  and 
stable  red  needles,  m.  p.  10S°.  The  acetyl  derivative, 
m.  p.  149°,  unstable  ammonium  salt,  m.  p.  114° 
(decomp.),  and  hydrazine  salt,  0^140^3, N2H4, 
dccomp.  193°,  are  described ;  the  last  compound 
passes  in  boiling  alcoholic  solution  into  p-4  :  6-dinitro- 
3  -  hydrazinophenylhydroxylamine  (see  above). 
2  :  4  :  5  :  2' :  i’-Pentanilrodiphenyl  ether,  m.  p.  lS6-5°, 
is  obtained  by  treating  p-4 :  6-dinitro-3-plicnoxy- 
plienylhydroxylamine  with  nitric  acid  (d  T52)  at  100°. 

Treatment  of  dinitroresorcinol  diphenyl  ether  with 
two  successive  quantities  of  hydroxylamine  in  boiling 
alcoholic  solution  affords  4  :  6-dinilro-l  :  3-dihydroxyl- 
aminobenzene,  red  plates,  m.  p.  172°  (decomp.),  or 
brownish-yellow  needles,  (  +  1H20),  decomp.  1S4° 
{diacetyl  derivative,  m.  p.  171°).  Attempts  to  obtain 
the  corresponding  dinitroso-compound  were  unsuc¬ 
cessful,  but  1:2:4:  5 -lelranilrobenzene,  m.  p.  188°, 
is  prepared  by  oxidation  with  nitric  acid  {d  T52). 

Dinitrophloroglucinol  triphenyl  ether  (cf.  Borsche 
and  Trautncr,  this  vol.,  390)  exists  in  two  forms, 
m.  p.  107°  and  87°,  respectively.  Attempts  to 
convert  it  into  dinitrotrihydroxylaminobenzene  were 
unsuccessful.  It  is  transformed  by  nitric  acid 
(d  1-52)  into  dinitrophloroglucinol  tri-dinitrophenyl 
ether,  m.  p.  279°.  H.  Wren. 


A'-Alkylated  amidines.  M.  Sen  and  J.  N. 
Bay  (J.C.S.,  1926,  646 — 64S). — By  heating  a  primary 
or  secondary  amine  together  with  an  acylamine  and 
phosphorus  trichloride  at  110 — 120°,  the  following 
JV-substituted  amidines  have  been  prepared  :  phenyl- 
m-tolylacetamidine,  m.  p.  103°  (from  acetanilide  and 
m-toluidine,  or  from  acet-m-toluidide  and  aniline) ; 
phenyl -p-tolylacetamidine,  m.  p.  90°  ;  phenyl-o-tolyl- 
acetamidine,  m.  p.  138°;  phenyl-p-nitrophenylacei- 
amidine,  m.  p.  189°  (from  acetanilide  and  p-nitro- 
aniline,  or  from  p-nitroacetanilide  and  aniline) ; 
phenyl-p-phenetylacetamidine,  m.  p.  102°;  triphenyl- 
acetamidine,  m.  p.  92°;  o-tolyl-m-tolylacetamidine, 
m.  p.  101° ;  di-p-tolylacetamidine,  m.  p.  120° ;  m-nitro- 
phenyl-p-tolylacetamidine,  m.  p.  134° ;  and  diphenyl- p- 
lobylacctamidine,  NPh2-CMe:N-C6H4Mc,  m.  p.  122°; 
di-p-phenetylacetamidinc,  m.  p.  117°;  phenyl-o-tolyl- 
benzamidine,  m,  p.  107° ;  p-bromophenyl-o-tolylacci- 
amidine,  m.  p.  122° ;  p>henyl-m.-iolylmethylacetamidine, 
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NPluVIe •  CMe iK- CGH4Me  (picrate ,  m.  p. 
157°).  On  making  alkaline  the  pro¬ 
duct  of  reaction  of  acetanilide  and 
phenylhydrazine,  ammonia  is  evolved, 
giving  diphenylacetamidine.  On 
heating  acetanilide  and  urethane  in 
xylene  solution  with  phosphoric  oxide, 
a  cyclic  amidine  (I)  results.  F.  M.  Hamer. 
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p-Phenoxycarbamides  and  thiocarbamides 
derived  from  p-phenoxyaniline .  Effect  of  the 
phenoxy-group  on  taste.  N.  A.  Lange  and  W.  K. 
Beed  (J.  Amer.  Chem.  Soc.,  1926,  48,  1069 — 1074). — 
p-Nitrodiphenyl  ether,  m.  p.  56 — 57°,  b.  p.  225 — 
230°/30  mm.,  obtained  in  33%  yield  by  adding  a 
mixture  of  nitric  and  acetic  acids  slowly  to  a  boiling 
solution  of  diphenyl  ether  in  acetic  acid,  yields,  on. 
reduction  with  tin  and  hydrochloric  acid,  p-aminodi- 
phenyl  ether,  m.  p.  82°,  b.  p.  315 — 320°/30  mm. 
{hydrochloride,  m.  p.  222°),  and  this  is  converted, 
by  the  action  of  aqueous  potassium  cyanate  and 
phenyl  carbimide,  respectively,  into  p -phenozyph enyl - 
carbamide,  m.  p.  17S°,  and  a-p-phenoxyphenyl-$- 
phenylcarbamide,  m.  p.  201°,  both  of  which  arc  taste¬ 
less.  a.-p-Plienoxyphenyl-$-p-tolylcarbamidc,  m.  p. 
204°,  and  <x-p-phenoxyphenyl-$-a.-nap>hthylcarbamide, 
m.  p.  216°,  both  tasteless,  are  obtained  similarly. 
Treatment  of  p-aminodiphenyl  ether  hydrochloride 
with  aqueous  potassium  thiocyanate  affords  p-phenoxy- 
phenylthiocarbamide,  m.  p.  184°,  slightly  bitter, 
through  the  intermediate  formation  of  a  product, 
m.  p.  136°,  which  is  probably  the  thiocyanate  of  the 
amino-ether.  Treatment  of  the  ether  with  phenyl- 
thiocarbimide  affords  <x.-p-phcnoxyphenyl-$-phenyl- 
thiocarbamide,  m.  p.  140°,  slightly  bitter,  whilst 
carbon  disulphide,  alcohol,  and  alkali  yield  similarly 
s-di-o-phenoxyphenylthiocarbamide,  m.  p.  172°,  taste¬ 
less.  The  effect  of  the  phenoxy-group  is  thus  to 
decrease  both  the  sweet  taste  of  “  dulcin  ”  and  the 
bitter  taste  of  the  thion  group.  F.  G.  Willson. 

Relative  speeds  of  removal  of  nitric  acid  from 
systems  containing  certain  aromatic  compounds. 
H.  Byan  and  M.  Glynn  (Proc.  Boy.  Irish  Acad., 
1926,  B,  37,  7S — S3). — The  relative  speed  of  removal 
of  nitric  acid  from  solutions  of  equimolecular  quan¬ 
tities  of  the  acid  and  typical  aromatic  compounds  in 
carbon  tetrachloride  has  been  determined  at  60°. 
The  removal  of  nitric  acid  is  almost  instantaneous 
with  diphenylaminc  and  diphenylnitrosoaminc.  With 
the  former  a  green  substance,  m.  p.  9S°  (decomp.), 
probably  p-nitrosodiphenylnitrosoamine,  was  formed, 
the  main  product,  however,  being  a  brown  solid, 
decomp,  about  260°.  Stilbene  reacts  very  quickly  at 
first,  but  afterwards  more  slowly,  the  rate  of  dis¬ 
appearance  of  the  nitric  acid  after  the  first  2  hrs.  being 
practically  the  same  as  in  the  case  of  phenyl  benzyl 
ether.  In  the  latter  case,  only  half  the  nitric  acid 
disappears  in  the  first  hr.,  as  against  75%  in  the  former 
ease.  With  diphenyl  ether,  the  reaction  is  much 
slower,  only  about  half  the  nitric  acid  being  removed 
in  12  hrs.  o-Tolylurethane  reacts  less  readily  than 
phenyl  benzyl  ether,  but  considerably  more  rapidly 
than  diphenyl  ether,  and  yields  4-nitro-o-tolylurethane. 
With  diphenylurethane  and  o-tolylethylurethane, 
the  rate  of  disappearance  of  nitric  acid  is  extremely 
slow  and  the  reaction  is  incomplete  even  after  7  days. 

B.  Brightman. 

Action  of  nitric  acid  and  of  nitrogen  peroxide 
on  triphenylamine.  H.  E-yan  and  A.  Markey 
(Proc.  Boy.  Irish  Acad.,  1926,  B,  37,  71 — 77 ;  cf. 
A.,  1919,  i,  4S1,  4S2 ;  1923,  i,  321).  The  main  product 
of  the  action  of  nitrogen  peroxide  in  carbon  tetra¬ 
chloride  on  triphenylamine  is  tetranitrotriphenylamine, 
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m.  p.  above  2S0°,  together  with  a  substance,  m.  p. 
102°,  probably  a  mixture  of  a  dinitrotriphenylamine 
with  a  more  highly  nitrated  derivative.  Since  the 
above  tetranitrotriphenylamine  is  the  main  product 
of  the  action  of  nitric  acid  in  carbon  tetrachloride 
on  p-nitrotriphenylamine,  m.  p.  139 — 140°,  from 
p -nitrodiplicnylainine  and  iodobenzene,  one  of  the 
nitro-groups  must  occupy  a  para-position.  Nitration 
in  carbon  tetrachloride  solution  at  the  ordinary 
temperature  with  fuming  nitric  acid  yields  the  above 
tetranitro-derivative  with  a  little  of  the  substance, 
m.  p.  192°,  and  a  hemnitrotriphenylamine,  m.  p. 
271 — 273°,  the  proportion  of  the  last  increasing 
with  the  proportion  of  nitric  acid  and  the  time  of 
reaction.  In  acetic  acid  solution,  nitration  is  slower 
and,  in  addition  to  the  tetra-  and  liexa-nitro-deriv- 
atives,  and  a  yellowish-brown  substance,  probably  an 
impure  dinitrotriphenylamine,  a  trinitrotripTienyl- 
amine,  m.  p.  218-5 — 219-5°,  isomeric  with  the  trinitro- 
derivative  described  by  Heydrich  (A.,  18S5,  1213), 
is  also  formed.  The p-nitrotriphenylamine  is  identical 
with  Herz’s  mononitro-derivative  (A.,  1S90,  1409). 
Attempts  to  obtain  o-nitro-  and  op-diaitro- triphenyl- 
amine  by  a  similar  method  failed,  o-iodonitrobenzene 
and  diphenylamine  under  the  above  conditions  giving 
oo-dinitrodiphenyl,  m.  p.  125°.  R.  Bp.ightman. 

Amino-oxidation.  X.  Oxidation  of  aliphatic 
amines  and  amino-acids.  S.  Goldschmidt  and 
W.  Bettscitel  (Annalen,  1926,  447,  197—210).— 
Direct  proof  of  the  mechanism  suggested  by  the  author 
for  the  oxidation  of  primary  amines  (A.,  1924,  i,  337) 
has  now  been  obtained.  The  amines  are  oxidised  by 
potassium  permanganate  in  dry  acetone  at  0°  in 
presence  of  fused  sodium  sulphate.  The  product  is 
isolated  without  heating,  and  special  precautions 
are  taken  throughout  to  exclude  water.  Treated 
in  this  way,  diphenylmetliylamine  yields  benzophenone- 
imine,  an  extremely  unstable  oil,  decomposing  even 
at  — 20°  with  formation  of  benzophenone  and 
ammonia;  9-aminofluorene  yields  fluorenoneimine 
(Kliegl,  A.,  1910,  i,  733),  and  alanine  ethyl  ester 
is  partly  converted  into  an  imine  which  breaks  up 
in  moist  air,  giving  ethyl  pyruvate  and  ammonia. 
In  the  case  of  ethyl  phenylaminoacetate,  the  irnino- 
ester  first  formed  condenses  almost  entirely  with 
the  starting  product,  forming,  first,  a  compound, 
C21H2203N2,  m.  p.  135°,  of  uncertain  constitution, 
and,  secondly,  ethyl  2  :  5-diphenylA-glyoxaUdone-2- 

carboxylate,  ^A)5^>CPh-C02-Et,  in.  p.  14S°. 

GO  JN'ld 

This  yields,  on  hydrolysis  with  sodium  hydroxide,  first 
2  :  d-diphenylA-glyoxalidone-2-carboxylic  acid,  m.  p. 
181°  (decomp.),  and  then  a  mixture  of  ammonia, 
pkenylaminoaeetic  acid,  and  benzoylformic  acid. 
Crude  samples  of  9-aminofluorcne  decompose  on 
exposure  to  the  air,  forming  a  yellow  compound, 
(C2GHlgN)2  or  (C2GH1GN)2,  m.  p.  215°.  In  hot  benzene 
solution  it  gives  a  green  colour,  which  disappears 
on  cooling  or  treatment  with  diphenyltrinitroplienvl- 
liydrazyl,  phenylhydrazine,  or  bromine,  and  must  be 
due  to  formation  of  a  free  radical.  H.  E.  F.  Notion. 

Optical  study  of  benzyl  and  indanvl  bases. 
C.  Courtot  and  P.  Petitcolas  (Bull.  Soc.  chim., 
1926,  [iv],  39,  452 — 469). — Treatment  of  benzyl- 


aniline  and  its  homologues  with  benzyl  or  indanyl 
chloride  yields  tertiary  amines.  Rcfractometric 
measurements  on  these  bases  show  that,  as  in  the 
cases  previously  studied  (A.,  1925,  ii,  274),  the  indanyl 
and,  to  a  lesser  extent,  the  benzyl  group  cause  exalt¬ 
ation  of  the  molecular  refraction,  whilst,  in  o-toluidine 
derivatives,  the  o-metliyl  group  has  a  depressant 
effect.  Examination  of  the  absorption  curves  shows 
a  parallel  effect,  the  indanyl  being  more  chromogenic 
than  the  benzyl,  whilst  the  o-methyl  group  is,  in 
general,  bathochromic,  although  not  to  the  extent 
noticed  by  Ley  and  Pfeiffer  in  the  dimethylaniline 
derivatives  (A.,  1921,  i,  335).  The  following  new  or 
corrected  constants  are  recorded ;  benzylaniline, 
m.  p.  39°,  b.  p.  171-5°/10  mm.,  df  1-0298,  nf  1-59302; 
benzyl-o-toluidine,  m.  p.  60°,  b.  p.  176°/10  mm., 
df  1-01416,  nf  1-58611;  benzyl -m-toluidinc,  b.  p. 
179-5°/10  min.,  df  1-00833,  ji”  1-58451;  benzyl- 
p-toluidine,  b.  p.  181°/10  mm.,  df  1-00641,  nf, 
1-5S324;  dibenzylaniline,  m.  p.  69-5°,  b.  p.  226°/10 
mm.,  df  1-04436,  1-60647 ;  dibenzyl-o-toluidine, 

in.  p.  42°,  b.  p.  223°/10  mm.,  df  1-02347,  nf  1-58324; 
dibenzyl-m-toluidine,  m.  p.  78°,  b.  p.  229°/ll  mm., 
df  1-0265,  nf,  1-59603;  dibenzyl-p-toluidine,  m.  p. 
56°,  b.  p.  233°/ 11  mm.,  df  1-03721,  nf  1-60109; 
benzylindanylaniline,  m.  p.  75°,  b.  p.  255°/16  mm., 
df  1-06321,  nf  1-6110S;  benzylindanyl-o-toluidine , 
m.  p.  95°,  b.  p.  253 — 255°/14  mm.,  df  1-04157,  nf 
1-5S774;  benzylindanyl-m-toluidine,  m.  p.  57-5°,  b.  p. 
261— 262°/16  mm.,  df  1-04S6,  nf  1-60412;  benzyl- 
indanyl-p-toluidine,  m.  p.  76°,  b.  p.  264 — 266°/16  mm., 
df  1-0493,  nf,  1-60348.  H.  E.  F.  Notion. 

Coloured  derivatives  of  tetrapbenylmetbane. 
VII.  Attempted  synthesis  of  carbazine  deriv¬ 
atives  of  naphthalene.  F.  Kehrmann  and  F. 
Brunner  (Helv.  Chim.  Acta,  1926,  9,  221 — 222;  A., 
1921,  i,  600). — The  toluenesulphonic  ester  of  2:4- 
dinitro-a-naphthol  condenses  with  o-aminotriphenyl- 
methane,  giving  o-benzhydrylphenyl-2  :  i-dinitronaph- 
thylamine,  C10H5(NO2)2-NH-CGH4-CHPh2,  m.  p.  220° 
(decomp.).  The  alcoholic  solution  becomes  purple 
on  addition  of  concentrated  alkali,  but  no  metallic 
derivative  was  isolated.  Ring-closure  with  elimination 
of  nitrous  acid  could  not  be  effected.  Reduction 
with  stannous  chloride  gives  a  tin  double  salt,  from 
which  the  hydrochloride  and  the  base,  o -benzhydryl- 
phenyl-2  :  4 -diaminonaphthylamine  m.  p.  125 — 130°, 
giving  blue  fluorescence,  in  alcohol  ( acetyl  derivative 
prepared),  are  obtained.  M.  Clark. 

Benzidine  derivatives  of  thiocarbamide.  L. 
Pinto  (Bull.  Soc.  chim.,  1926,  [iv],  39,  470 — 173). — 
Acetylbenzidine,  obtained  as  a  by-product  in  the 
preparation  of  diacetylbenzidine,  on  treatment  with 
carbon  disulphide  in  alcoholic  solution  yields  s-di- 
A'-aceta  midodiphenylyl  thiocarbamide,  m.  p.  above 
360°,  from  which  s-d i -4' -aminodiphenylyl thiocarbamide, 
CS(NH-CGH4-C6H4-NH.2)2,  m.  p.  70°,  is  obtained  on 
hydrolysis  with  10%  hydrochloric  acid.  On  tetrazo- 
tisation,  the  new  base  yields  substantive  cotton 
dyes  of  the  benzidine  type;  coupled  with  1-amino- 
S-naphthol-3  :  6-disulphonic  acid,  it  yields  a  dark 
blue  dye,  with  [i-naphthol  a  red  dye,  and  with  phenyl- 
metliylpyrazolonesulphonic  acid  a  pale  yellow  dye. 

R.  Brightman. 
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Constitution  of  Hansa-yellow  G  [M.L.B.] 
and  other  yellow  pigment  colours.  F.  M.  Rowe, 
A.  H.  Burr,  and  S.  G.  Corbishley. — See  B.,  1926, 
310. 

Composition  of  some  products  used  for  the 
production  of  insoluble  azo  colours. — F.  M. 
Rowe  and  E.  Levin. — Sec  B.,  1926,  310. 

Manufacture  of  trisazo  dyes.  Farbenfabr. 
vorm.  F.  Bayer  usd  Co. — See  B.,  1926,  311. 

Polyazo  dyes.  Chem.  Fabr.  Griesheiji-Elek- 
tron. — See  B.,  1926,  312. 

s-Di-a-phenylethylhydrazine  and  related  com¬ 
pounds.  W.  A.  Schulze  and  H.  L.  Lochte  (J. 
Amer.  Chcm.  Soc.,  1926,  48,  1030 — 1035). — Aceto- 
phenoneazine,  from  acetophenone  and  hydrazine 
hydrochloride  in  aqueous-alcoholic  solution  (cf. 
Curtins  and  Thun,  A.,  1891,  1355),  is  unaffected  by 
aluminium  amalgam  in  boiling  alcoholic  solution, 
but  can  be  reduced  catalytieally  (cf.  Lochte,  Bailey, 
and  Noyes,  A.,  1922,  i,  329),  when  freshly  prepared, 
with  formation  of  s-di-u-phenylethylhydrazme  hydro¬ 
chloride,  m.  p.  188°,  in  60 — 70%  yield.  Treatment 
of  the  latter  with  aqueous  alkalis  affords  the  free  base, 
b.  p.  110 — 115°/30  mm.  with  some  decomposition 
into  Py-diphenylbutane.  The  nffroso-derivative,  liquid, 
was  prepared.  Treatment  of  the  base  with  phenyl- 
carbimide  affords  1  :  2  -  di  -  a  -  phcnijldhyl  -  4  -  phenyl- 
semicarbazide,  NH(CHMePh)-N (CHMePh)-CO'NHPh, 
m.  p.  108°,  which,  when  heated  at  155°  with  carb¬ 
amide,  is  converted  into  1  :  2-di-u.-phenylethyl-±-phenyl- 

urazole,  CHMcPh-N-CO-NPhEO-N-CHMePh’  m'  P- 
105-5°.  Oxidation  of  s-di-a-phenylethylhydrazine 
with  alkaline  hydrogen  peroxide  affords  a  prodiict, 
C1GH18N2,  m.  p.  74°,  which  is  reconverted  into  the 
original  substituted  hydrazine  on  reduction  with 
aluminium  amalgam  in  alcohol,  and  affords  Py- 
diphenylbutane  in  good  yield  when  distilled  under 
reduced  pressure.  Hydrolysis  of  the  oxidation 
product  with  aqueous  hydrochloric  acid  affords 
primary  a -phenylethylhydrazine  ( oxalate ,  m.  p.  172°; 
dibenzoyl  derivative,  m.  p.  193°),  which  decomposes 
when  liberated  from  its  salts.  The  reactions  of  the 
above  oxidation  product  indicate  that  it  has  probably 
the  azo  structure,  but  is  readily  transformed  into  the 
isomeric  hydrazone.  F.  G.  Willson. 

Geometrical  stereoisomerism  in  the  cyclo¬ 
hexane  series.  V.  2-cycloHexylcyclohexanols. 
P.  Bedos  (Bull.  Soc.  chim.,  1926,  [iv],  39,  473-487). 
— The  additive  compound  of  cydohexene  oxide  and 
magnesium  cydohexyl  chloride  (cf.  this  vol.,  164) 
gives  on  heating  to  200°,  and  subsequent  decomposi¬ 
tion  with  water,  a  27  %  yield  of  cis-2-cycloAea-yfcyclo- 
hexanol,  b.  p.  134^136°/13  mm.,  0-971,  w1,? 
1-4914  (phenylurethane,  m.  p.  122°).  trans-2-cyclo- 
Hexylcyclohexanol,  m.  p.  0—10°,  b.  p.  136— 138°/13 
mmo->  0-9956,  ttj?  1-509  (phenylurethane ,  m.  p. 
114°),  is  formed  on  refluxing  cydohexanol  with  potass¬ 
ium.  Since  the  compound  described  by  Wallach 
as  cydohexylcydohexanol  (A.,  1911,  i,  473)  is  different 
from  either  of  the  above,  his  work  has  been  repeated. 
Catalytic  hydrogenation  of  2-cydohexenylcydohexanol 
gives  a  mixture  of  both  isomerides,  b.  p.  140 — 144° 


(phenylurethane,  m.  p.  Ill — 112°),  and  a  similar 
mixture  is  obtained  on  reducing  2-cydohexylcydo- 
hexanone.  The  latter  compound,  whether  prepared 
by  oxidation  of  any  of  the  above  cydohexylcydo- 
hexanols,  or  by  hydrogenation  of  cydohexylidenc- 
cydohexanone,  has  always  b.  p.  128 — 130°/12  mm., 
dj j  0-969,  Mj)  1-48404  ( semicarbazone ,  m.  p.  180 — 
181°),  and  is  different  from  the  substance  described 
by  Wallach.  H.  E.  F.  Notton. 

Influence  of  the  acid  character  of  the  poly- 
nitrophenols  and  nitronaphthols  on  their 
capacity  for  forming  glucosides.  E.  Glaser 
and  A.  C.  Thaler  (Arch.  Pharm.,  1926,  264,  228 — 
237  ;  cf.  A.,  1923,  i,  694 ;  1924,  i,  797).— 2  :  4 -Dinitro- 
phenoltetra-acetylglucoside,  m.  p.  169°,  [a]\?  +36-8° 
(in  chloroform),  is  obtained  by  the  action  of  an  aqueous 
alkaline  solution  of  the  phenol  on  tetra-acetylbromo- 
glucose  in  acetone.  When  treated  with  ammonia 
in  methyl  alcohol,  it  breaks  down  completely  (cf.  the 
tribromo-analogue,  Fischer  and  Strauss,  A.,  1912,  i, 
884).  2  : 5-Dinitrophenol  interacts  with  “  aeeto- 
bromoglucose  ”  more  rapidly  than  its  isomeride, 
giving  2  : 5 -dinitrophenoltetra-acetylglucoside,  m.  p. 
149°,  [a]”  +36-7°  (in  chloroform).  This  compound 
also  breaks  down  on  hydrolysis.  Picric  acid  will 
not  interact  with  “  acetobromoglucose.”  4-Nitro-a- 
naphthol,  however,  yields  ±-nitro-<x-naphtholtetra- 
acetylglucoside,  m.  p.  150 — 151°,  [a]"  —66°  (in  chloro¬ 
form),  which  is  hydrolysed  to  i-7iitro-u.-7iaphtholglucos- 
ide,  C10HgO2N-O-C6Hi;O5+H2O,  m.  p.  214—215° 
(decomp.),  [a]}?  —73°  (in  alcohol) ;  the  yield  is  poor. 
This  compound,  being  sparingly  soluble  in  water, 
is  not  attacked  by  emulsin ;  it  is,  however,  considered 
to  be  a  (3-glucoside.  W.  A.  Silvester. 

Migration  of  the  methyl  group  in  Fries'  trans¬ 
formation.  K.  von  Auwers,  H.  Bundesmann, 
and  F.  Wieners  (Annalen,  1926,  447,  162 — 196). — 
The  conversion  of  phenolic  acetates  into  o-  and 
p-hydroxyacetophenones  by  heating  with  aluminium 
chloride  (cf.  Fries  and  Finck,  A.,  1909,  i,  42)  is 
accompanied,  in  the  case  of  certain  polyalkyl  phenols, 
by  migration  of  a  methyl  group.  The  following 
phenyl  acetates  yield  normal  products,  viz.,  2  :  4-di- 
methyl-,  3  :  4-dimethyl-,  4-methyl-2-ethyl-,  3  :  5-di- 
methyl-,  3:4:  5-trimethyl-,  and  2:3:  4-trimethyl-. 
On  the  other  hand,  2  :  5-dimethyl-,  5-methyl-2-ethyl-, 
2:4:  5-trimethyl-,  2:3:  5-trimethyl-,  and  2:4:6- 
trimethyl-phenyl  acetates  yield  2  : 4-dimethyl-, 
4-methyl-2-ethyl-,  and,  in  the  last  three  cases,  2:3:4- 
trimethyl- 6 -acetophenols ,  respectively.  Wandering 
of  a  methyl  group  takes  place  only  when  the  acetyl 
group  migrates  to  the  o-position,  and  then,  with  one 
exception,  only  when  the  2-  and  5-positions  contain 
alkyl  groups.  m-Alkylphenols  give  a  large  pro¬ 
portion  of  p-hydroxyketone,  the  amount  being 
decreased  by  raising  the  reaction  temperature.  The 
suggestion  of  Skraup  and  Poller  (A.,  1925,  i,  143) 
that  Fries’  reaction  consists  of  hydrolysis  followed 
by  resubstitution  is  shown  to  be  improbable.  The 
authors’  views  on  the  mechanism  of  the  Beck¬ 
mann  transformation  (ibid.,  265)  are  confirmed  by 
further  instances.  The  following  acetophenone- 
oximes  give  no  amine  on  treatment  with  17%  hydro¬ 
chloric  acid  :  2-hydroxy-4  :  5-dimethyl-,  2-hydroxy- 
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3  :  5-climethyl-;  and  2-hydroxy-3  :  4  :  5-trimethyl-. 
The  2-hydroxy-3  :  5-dimethyl  compound  gives  ‘80% 
and  the  4-hydroxy-2  : 5-dimethyl  and  2-hydroxy- 
4:5:  6-trimethyl  compounds  give  100%  of  amine. 

The  following  compounds  are  described  incidentally : 
4-a-xylenyl  acetate,  m.  p.  22 — 22-5°,  b.  p.  235°; 

2- hydroxy -4  :  5-dimethylacetophenone,  m.  p.  71°  ( semi - 
carbazone,  m.  p.  292 — 295°;  oxime,  m.  p.  130 — 137°; 
•methyl  ether ,  m.  p.  55 — 56°,  and  its  semicarbazone, 
m.  p.  204 — 205°) ;  3  :  4,-dimethyl-G-ethylphenol,  m.  p. 
51 — 52°  ( phenylur  ethane ,  m.  p.  113°);  4-ethyl-m- 
cresol,  m.  p.  43 — 44°  (phenylur ethane,  m.  p.  127 — 
128°) ;  4-hydroxy-2-methyl-5-ethylbenzcddehyde,  m.  p. 
110°  ( semicarbazone ,  m.  p.  204 — 200°) ;  2 -hydroxy- 
3  :  5 -dimelhylacelophenone,  m.  p.  53 — 54°  (oxime, 
m.  p.  139-5 — 141°;  semicarbazone,  m.  p.  257°;  methyl 
ether,  b.  p.  120°/13  mm.) ;  5-elhyl-i-m-xylenol,  b.  p. 
227 — 228°  (phenylur ethane,  m.  p.  113-5°);  2 -hydroxy- 

3- methylacetophenonesemicarbazone,  in.  p.  242°; 

3- ethyl-o-cresol,  b.  p.  212 — 214°  (phenylur ethane, 

m.  p.  150 — 151°) ;  4-hydroxy-3-methyl-5-ethylbenzalde- 
hyde,  m.  p.  94—95° ;  4-hydroxy-2  :  5-dimeihylaceto- 
phenone,  m.  p.  130 — 131°  (methyl  ether,  m.  p.  79 — 80°, 
and  its  semicarbazone,  m.  p.  206°  ;  oxime,  m.  p.  155 — 
156°);  G-benzamido-3-p-xylenol,  m.  p.  249°;  5-ip-cumyl 
acetate,  m.  p.  34 — 34-5°,  b.  p.  245 — 240°  ;  2-hydroxy- 
3:5:  6 -trimethylacetophenone,  b.  p.  145 — 146°/11  mm., 
df  1-085,  n'p  1-55473  (semicarbazone,  m.  p.  232°; 
oxime,  m.  p.  163 — 164°) ;  1:3:4:  6 -tetramethyl- 

benzoxazole,  m.  p.  64°;  o -acetamido-f-cumenol,  m.  p. 
162—163°;  2  :  4  :  5-trimethyl-Q-ethylphenol,  m.  p. 

65 — 66° ;  2-hydroxy-3  :  4  :  5 -trimethylacetophenone, 

m.  p.  42—43°,  b.  p.  275— 276°/760  mm.,  142—144°/ 
11  mm.,  df3  1-0261,  to”'’  1-52569  (semicarbazone,  m.  p. 
290°  ;  oxime,  m.  p.  161°) ;  3  :  4  :  6 -trimethxylcowmaran- 
2 -one,  m.  p.  115 — 117°;  5-t p-cumyl  chloroacelale,  m.  p. 
56 — 57°,  b.  p.  149 — 152°/12  mm. ;  2-hydroxyA  :  5  :  6- 
trimeihylacelophenone,  m.  p.  83 — 84°,  b.  p.  163 — 
166°/13  mm.  (semicarbazone,  m.  p.  210° ;  oxime,  m.  p. 
143°) ;  2-benzamido-3  :  4  :  5-trimethylphenyl  benzoate, 
m.  p.  171 — 172°;  2-hydroxy-3  :  G-dimethylbenzald- 
oxime,  m.  p.  124 — 125° ;  2:3: 5-trimethylphenyl 

(iso-i p-cumyl)  acetate,  b.  p.  241°;  2:4:6 -trimethyl- 
phenyl  (mesityl)  acetate,  b.  p.  236°;  3-?nethyl-G-ethyl- 
phenyl  acetate,  b.  p.  232°;  2-hydroxy -5 -methyl-3 - 
ethylacetophenone,  b.  p.  153°/30  mm.  (semicarbazone, 
m.  p.  238 — 239° ;  p -nitrophenxylhydrazone,  m.  p.  176°) ; 

4- hydroxy -2-melhyl-5-ethxylacetophanone,  m.  p.  117 — 
118°;  4-methyl-G-elhylphemyl  acetate,  b.  p.  231 — 233°; 
2-benzamido-3  :  4-dimcthylphenol,  m.  p.  195 — 196°; 
\-phemjl-4  :  5-dimethylbenzoxazole,  m.  p.  164 — 165°; 
2-benzamido-4  :  6-dimethylphenol,  m.  p.  187 — 188° 
(benzoate,  m.  p.  154 — 155°) ;  1  -phenyl-4  :  6 -dimethyl- 
benzoxazole,  m.  p.  99 — 100°,  and  1  -phenyl-3  :  5-di¬ 
methylbenzoxazole,  m.  p.  133 — 134°. 

H.  E.  F.  Notton. 

Synthesis  of  the  simplest  homologue  of 
urushiol.  S.  Kawai  (Sci.  Papers  Inst.  Phys.  Chem. 
Res.  Tokyo,  1926,  3,  263 — 274). — Condensation  of 
pyrocatechol  with  allyl  bromide  in  acetone  solution  in 
presence  of  potassium  carbonate  yields  pyrocatechol 
diallyl  ether,  b.  p.  106 — 107°/5  mm.,  87°/0-l  mm., 
d?  1-0898,  to1,)  1-536S8,  and  pyrocatechol  monoallyl 
ether,  b.  p.  81-2— S2-8°/4-o  mm.,  df‘  1-0813,  to);  1-54580 ; 


the  latter  condenses  with  p-nitrobenzyl  chloride, 
yielding  pyrocatechol  p -nitrobenzyl  allyl  ether,  m.  p. 
74°.  When  heated,  the  monoallyl  ether  undergoes  a 
Claisen  rearrangement,  yielding  a  mixture  of  2:3- 
and  3  : 4-dihydroxyallylbenzene,  the  identities  of 
which  were  confirmed  by  methylation  and  oxidation. 
The  diallyl  ether  on  heating  also  undergoes  mole¬ 
cular  rearrangement,  yielding  a  mixture  of  diallylpyro- 
catechols,  from  which,  after  methylation  and  oxid¬ 
ation,  1  :  2-dimethoxyterephthalic  acid,  m.  p.  214 — 
215°,  was  isolated  and  compared  with  the  product 
synthesised  by  von  Hemmelmayr’s  method.  The 
dihydroxyallylbenzenes  resemble  urushiol  in  forming 
films  in  presence  of  an  oxidising  catalyst,  and  in 
giving  coloured  particles  with  aqueous  alkalis  in 
ether  solution.  S.  I.  Levy. 

Acetic  esters  of  p-aminophenol.  L.  Galatis 
(Ber.,  1926,  59,  [B],  848 — 850). — O-Acctyl  derivatives 
of  aminophenols  are  conveniently  prepared  by  acetyl¬ 
ation  of  the  corresponding  benzylidene  derivatives 
and  treatment  of  the  compounds  thus  prepared  in 
benzene  solution  with  dilute  mineral  acid.  Benzyl- 
idene-Tp-amino phenyl  acetate,  m.  p.  92°,  p -amino- 
phenyl  acetate,  m.  p.  75°  (normal  sulphate),  p -hydroxy- 
benzijlidene-p-aminophenyl  acetate,  m.  p.  181 — 182° 
(eorr.),  and  p-hydroxybenzylidene-p-aminophenol,  m.  p. 
208°  (corr.),  are  described.  H.  Wren. 

New  dye  intermediates  [amino-derivatives  of 
diphenyl  ether].  M.  T.  Bogert  and  R.  L.  Evans. 
—See  B.,  1926,  354. 

Ethylating  [aromatic]  amines  [with  ethyl 
sulphate].  A.  R.  Cade,  Assr.  to  Carbide  and 
Carbon  Chemicals  Corp. — See  B.,  1926,  355. 

Oxidation  of  4-acetamido-a-naphthol.  F. 
Ullmann  (Helv.  Chim.  Acta,  1926,  9,  442—443).— 
Oxidation  of  an  acetic  acid  solution  of  4-acetamido- 
a-naphthol  with  sodium  dichromate,  ferric  chloride, 
or  nitric  acid  gives  di-a-naphthaquinone  (A.,  1897, 
i,  193)  in  good  yield.  M.  Clark. 

p-Alkoxylated  benzhydrylamines.  C.  Torres 
(Anal.  Fis.  Quirn.,  1926,  24,  82 — 90). — p -Ethoxy- 
benzhydrylamine  was  prepared  by  reduction  of 
p-ethoxybenzophenoneoxime  with  sodium  amalgam 
in  alcohol  acidified  with  acetic  acid.  Its  hydro¬ 
chloride  has  m.  p.  229°.  The  following  substituted 
benzhydrylamines  were  prepared  similarly  from  the 
corresponding  ketoximes  :  p - n-propoxybenzoph enone, 
m.  p.  65 — 66°  (oxime,  m.  p.  104 — 105°),  gives  p-n- 
propoxybenzhydrylamine  (hydrochloride,  m.  p.  220 — 
221°) ;  p-n-butoxybenzophenone,  b.  p.  235 — 245°,  m.  p. 
38 — 39°  (oxime,  m.  p.  94 — 95°),  gives  p-n -butoxy- 
benzhydrylamine  (hydrochloride,  m.  p.  213 — 214°); 
p-isoamijloxybenzophenone,  b.  p.  225 — 240°  (oxime, 
m.  p.  93 — 94°),  gives  p-iso amyloxybenzhydrylamine 
(hydrochloride,  m.  p.  224—225°),  and  p-phenoxybenzo- 
phenone,  m.  p.  70 — 71°  (oxime,  m.  p.  124°),  p -phenoxy- 
benzhydrylamine  (hydrochloride,  m.  p.  218 — 219°). 
Ethylp-bcnzoylphenoxyacetate,  Bz-C6H4’0-CH2-COOEt, 
has  m.  p.  84 — 85° ;  p -benzoylphenoxyacetic  acid,  m.  p. 
154 — 155°;  oxime,  m.  p.  78 — 79° ;  ethyl  p-c o-amino- 
benzylphenoxy acetate,  CHPh(NH2)-C6H4-0-CH2-C02Et ; 
its  hydrochloride,  m.  p.  183 — 184°.  a $-Diphenyl- 
ethylamine  hydrochloride,  m.  p.  251 — 252°,  was 
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obtained  from  phenyl  benzyl  ketone,  m.  p.  57°,  b.  p. 
220—221°,  177°/12  mm.;  oxime,  m.  p.  97—98°. 
cn-Yi-Mcthoxyphcnyl-Z-phenyleihylamine  hydrochloride 
has  m.  p.  234 — 235°;  a  -  p  -  cthoxyphenyl- (3 -phenyleth  yl- 
amine  hydrochloride,  m.  p.  203 — 204°;  p-ethoxy - 
phenyl  benzyl  keione,  m.  p.  105 — 106°;  oxime,  m.  p. 
89 — 90°.  p-Ethoxj+enzhydrylamine  was  resolved 
into  its  optical  isomerides  by  means  of  a-broino- 
camphorsulphonic  acid.  The  (Z-isomeride  has  [a]D 
+3°  38';  the  Z-isomeride  has  [a]D  —  3°  99'. 

G.  W.  Robinson. 


Preparation  of  chlorothiolbenzene  and  its 
homologues.  H.  Lecher  and  F.  Holsciineider. 
—Sec  B.,  1926,  386. 

Phenylated  derivatives  of  oo'-ditolyl.  A.  E. 
Tschitschibabin  and  P.  G.  Ssergejev  (Ber.,  1926, 
59,  [.B],  654 — 660). — Methyl  (or  ethyl)  diphenato  is 
converted  by  an  excess  of  magnesium  phenyl  bromide 
into  2  :  2'-di( hyd roxyd ip>hcnyhnethyl)diphcnyl, 
IIO-CPho-CgHyC^HpCPhvdH,  m.  p.  252°  (the  com¬ 
pound  +EtOH  is  described) ;  the  yield  is  not  good. 
The  glycol  is  reduced  by  hydrogen  iodide  in  glacial 
acetic  acid  to  2  :  2' -dibcnzhydryldiphenyl,  m.  p.  236 — 
237-5°,  and  converted  by  acct37l  chloride  in  chloro¬ 
form  or  hydrogen  bromide  in  glacial  acetic  acid  into 

the  anhydride,  m.  p.  290—292°  (cf. 

Cgli^'CPhg 

Schlenk  and  Brauns,  A.,  1915,  i,  517).  The  glycol  is 
also  obtained  in  poor  yield  from  2  :  2'-dibenzoyl- 
diphenyl,  m.  p.  172—173°  (Werner  and  Grob,  A., 
1904,  i,  S64,  record  m.  p.  166 — 167°);  the  main 
product  of  the  action  appears  to  be  the  kelol, 
HO-CPh2-CfiH4-CV,H4-COPh,  m.  p.  193—194°  (also 
-fEtOH  and  +CHC13),  which,  however,  does  not 
react  further  with  magnesium  phenyl  bromide  and 
does  not  give  the  usual  reactions  for  ketones.  In 
addition,  ?>w-dilyvdroxydiphenyldihydrophenanthrene, 
m.  p.  202 — 204°  (cf.  Werner  and  Grob,  loc.  cit.),  is 
produced.  The  best  method  of  preparing  the  glycol 
is  by  the  action  of  magnesium  phenyl  bromide  on 
the  anhydride  or,  preferably,  the  chloride  of  diphenic 
acid.  v  H.  Wren. 


Elimination  of  the  amino-group  of  tertiary 
amino-alcohols.  III.  Preparation  of  optically 
active  ketones.  A.  McKenzie,  R.  Roger,  and 
G.  0.  Wills  (J.C.S.,  1926,  779—791 ;  cf.  ibid.,  1923, 
123,  79;  1924,  125,  S44,  2105;  1925,  127,  2S3).— 
Previous  work  has  shown  that  certain  tertiary  amino- 
alcohols  yield  invariably  ketones  on  treatment  with 
nitrous  acid.  These  results,  which  cannot  be  inter¬ 
preted  on  the  basis  of  the  intermediate  formation 
of  the  glycol  followed  by  dehydration,  are  explained 
in  terms  of  “  semipinacolinic  deamination,”  involving 
the  migration  of  a  hydrocarbon  residue.  Thus,  the 
conversion  of  Z-(3-amino-aa-diphenyl-»-propyl  alcohol 
into  (Z-methyldeoxybenzoin  on  deamination  by  nitrous 
acid  is  explained  as  follows  : 

CPh2(0H)-CHMe-NH2— >CPha(QH)-CHMe-N(OH)iN 
— >  CPhyOHMe  — =>-  Ph-COCHPhMe. 


+  + 


Since  optical  activity  is  not  destroyed  as  a  result  of  this 


molecular  rearrangement,  it  is  suggested  that  a  positive 
electric  charge  plays  the  part  of  a  group  in  retaining 
asymmetry  (cf.  A.,  1921,  i,  15 ;  1922,  i,  924,  818 ;  1923, 
i,  663;  J.C.S.,  1925,  127,  2552;  Walden,  Naturwiss., 
1925,  331)  and  that,  since  there  is  no  evidence  as  to 
whether  (Z-methyldeoxybenzoin  has  the  same  con¬ 
figuration  as  the  rZ-alanine  from  which  it  is  prepared, 
an  intramolecular  Walden  inversion  may  have  been 
effected.  To  account  for  the  non-formation  of  the 
stable  diphenylpropylene  oxide,  it  is  assumed  that 
both  the  charges  in  the  above  scheme  are  positive. 
On  similar  lines,  d -  and  Z-benzykleoxybcnzoin  have 
been  prepared  from  the  amino-alcohols  derived  from 
fZ-  and  Z-phenylalaninc.  The  optically  active  ketones 
obtained  are  readily  and  completely  racemised  when 
a  trace  of  alcoholic  potassium  hydroxide  is  added  to 
their  ethyl-alcoholic  solutions.  The  catalytic  racemis- 
ation  thus  effected  by  potassium  ethoxide  is  due  to 
the  migration  of  a  hydrogen  atom,  which  develops 
mobility  and  migrational  tendency  only  after  an 
additive  complex  with  potassium  ethoxide  has  first 
been  formed. 

Ethyl  (Z-alanine  hydrochloride  on  treatment  with 
magnesium  phenyl  bromide  yields  \-$-amino-u.<x-di- 
phenyl-n-propyl  alcohol,  m.  p.  101-5 — 102-5°,  [a]}? 
—82-3°,  which,  on  deamination  with  aqueous  sodium 
nitrite  in  25%  acetic  acid,  furnishes  (Z-methyldeoxy¬ 
benzoin,  m.  p.  34 — 35°,  [0++,  +158°.  The  solutions 
exhibit  no  auto-racemisation  after  keeping  for  24  hrs. 
at  the  ordinary  temperature.  (Z-(3-Amino-aa-di- 
phcnyl-P-benzylethyl  alcohol,  derived  from  d-phenyl- 
alanine,  [<*]’,$  +35-0°  (d-camphorsulphonate,  [a](f5 
+  18-3°  in  aqueous  solution),  furnishes  on  deamination 
Z-benzyldeoxybenzoin,  m.  p.  121 — 121-5°,  [a]}?'5  —242° 
in  chloroform.  Z-Phenylalanine  (1  -camphorsulphonate, 
m.  p.  109 — 110°,  [a])?5  —18-3°  in  aqueous  solution) 
in  a  similar  manner  yields  l-$-amino-ax-diphenyl-$- 
benzylethyl  alcohol,  which,  on  deamination,  gives  rise 
to  (Z-benzyldeoxybenzoin,  m.  p.  121 — 121-5°,  [a]U 
+241°  in  chloroform.  The  latter  compound  furnishes 
d-u$-diphenyl-x.$-dibenzylelhyl  alcohol,  m.  p.  167 — 
168°,  [a]1,?  +155°  in  chloroform,  on  treatment  with 
magnesium  benzyl  chloride,  whilst  ethyl  r-alanine 
hydrochloride  and  ethyl  r-phenylaminoacetate  hydro¬ 
chloride  on  similar  treatment  yield  T-fi-amino-aa- 
dibenzyl-w-propyl  alcohol,  m.  p.  93-5 — 94-5°,  and 
r-p-araino-aa-dibenzyl+-phenylethyl  alcohol,  m.  p. 
125 — 126°,  respectively.  The  latter  deaminates  to 
form  benzyl  ap-diphenylethyl  ketone,  m.  p.  74 — 75°, 
which  does  not  depress  the  m.  p.  of  the  product 
obtained  by  dehydrating  a-phenyl+j3-dibenzylethyl- 
ene  glycol.  The  results  of  the  catalytic  racemisation 
of  Z-benzoin,  (Z-methyldeoxybenzoin,  and  eZ-benzylde- 
oxybenzoin  by  ethyl-alcoholic  potassium  hydroxide 
are  given.  J.  S.  H.  Davies. 

Thymolsulphoneplitkalein,  the  intermediate 
acid,  4'-hydroxy-3'-i'-sopropyl-6'-methyLbenzo- 
phenone-2-sulphonic  acid,  and  some  of  their 
derivatives.  W.  R.  Orndorff  and  R.  T.  K. 
Cornwell  (J.  Amer.  Chem.  Soc.,  1926,  48,  9‘81 — 
993). — Condensation  of  o-sulphobenzoyl  chloride  with 
thymol  at  100 — 110°  affords  chiefly  dithymyl  o-sulpho- 
benzoate ,  m.  p.  102 — 103°,  with  only  about  10 — 15% 
of  thymolsulphonephthalein,  whilst  at  higher  tern- 
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peratures  much  tar  is  formed.  Dithymyl  o-sulpho- 
benzoate  is  not  converted  into  thymolsulphone- 
phthalein  when  warmed  "with  an  equivalent  of 
aluminium  chloride  or  stannic  chloride  (cf.  Csanyi, 
A.,  1920,  i,  54).  Thymolsulphoncphthalein  is  obtained 
in  55%  yield  by  heating  o-sulphobenzoic  anhydride, 
thymol,  and  fused  zinc  chloride  at  105 — 110°  for 
30  hrs.  The  thymolsulphoncphthalein  separates  in 
small  green  crystals,  the  filtrate  from  which  yields 
4'-  hydroxy- 6'-  methyl  -  3'  -  dop  ropylben  zophen  o  nc  -2-sul- 
phonic  add  (+2H20)  [ ammonium  salt;  barium  salt 
(-f  GH20) ;  dibenzoate,  m.  p.  119 — 120°].  This  acid 
decomposes  slowly  at  150°  (also  at  135°  in  presence 
of  zinc  chloride)  with  formation  of  thymolsulphone- 
phthalein,  o-sulphobenzoic  anhydride,  and  water. 
It  reacts  with  thymol  in  presence  of  zinc  chloride 
at  85°,  with  formation  of  the  sulphonephthalein. 
When  fused  with  potassium  hydroxide,  it  yields 
p-thymotic  acid  (cf.  Kobek,  A.,  18S4,  56).  The 
existence  of  the  above  salts  and  of  the  diacyl  derivative 
indicates  the  existence  of  ketone  and  lactone  tauto- 
merides.  Thymolsulphonephthalein  crystallises  with 
1  mol.  of  water.  It  begins  to  lose  water  at  59°, 
turns  red  and  shrinks  at  195°,  and  melts,  with  slight 
carbonisation,  at  200 — 220°.  As  thymolbenzein  is 
basic,  anhydrous  thymolsulphoncphthalein  has  either 
the  inner  carbonium  or  inner  oxonium  structure,  the 
hydrated  material  being  probably  a  solid  solution  of 
the  inner  salt  and  the  quinonoid  hydrate  (cf.  Orndorff 
and  Sherwood,  A.,  1923,  i,  340;  Orndorff  and  Vose, 
ibid.,  1924,  i,  1190).  The  inner  salt  structure  is  sup¬ 
ported  by  the  fact  that  the  anhydrous  material 
combines  with  ammonia  to  form  a  purple  triammon¬ 
ium  salt,  but  not  with  dry  hydrogen  chloride,  thus 
showing  analogy  with  taurine.  The  formation  of  a 
colourless  diacetate,  m.  p.  171 — 172°,  and  dibenzoate, 
m.  p.  194 — 195°,  indicates  the  existence  of  a  lactoid 
tautomeride,  but  this  could  not  be  isolated.  A 
Colourless  dimethyl  ether  is  obtained  by  boiling  thymol¬ 
sulphonephthalein  with  methyl  alcohol  in  presence  of 
hydrochloric  acid.  It  is  converted  into  the  purple 
quinonoid  tautomeride,  m.  p.  201 — 202°,  at  180°,  the 
reverse  change  taking  place  when  the  latter  is  kept 
in  contact  with  methyl  alcohol.  The  following 
derivatives  of  the  quinonoid  form  are  described : 
monoammonium  salt,  red;  zinc  salt  (+5H20),  orange- 
red;  monosodium  salt,  (+lEtOAc),  orange-red,  or 
anhydrous,  brown;  disodium  salt  (+2EtOH),  dark 
blue;  and  aniline  salt,  brown,  m.  p.  indefinite.  A 
dark  green  dianilino-dciivative  was  also  obtained. 
When  boiled  with  water  and  zinc  dust  until  decolorised, 
thymolsulphonephthalein  affords  thymolsulphone- 
phthalin  (+3£H20),  m.  p,  134 — 135°,  as  the  zinc 
salt  (+8H20).  The  former  is  readily  converted  into 
the  sulphonephthalein  by  atmospheric  oxygen. 

Dibromothymolsulphoneplithalein  (cf.  Clark  and 
Lubs,  A.,  1916,  ii,  44,  571)  is  precipitated  from  alkaline 
solution  as  the  dihydrate,  dark  purple,  and  this  is 
converted  into  the  colourless  form  when  heated  in 
a  stream  of  carbon  dioxide.  The  colourless  diacetate, 
m.  p.  222 — 223°,  is  described.  Both  thymolsulphone¬ 
phthalein  and  the  dibromo-derivative  require  the 
addition  of  1  mol.  of  alkali  before  the  colour  change 
in  the  alkaline  range  from  yellow  to  blue  takes  place  (cf . 
Lubs  and  Acrce,  A.,  1917,  ii,  97).  E.  G.  Willson. 


Crystalline  salts  of  abietic  acid.  I.  Crystal¬ 
line  sodium  abietate  and  its  use  in  tbe  deter¬ 
mination  of  abietic  acid  in  resins.  G.  Dupont, 
L.  Desalbres,  and  A.  Bernette  (Bull.  So c.  chim., 
1926,  [iv],  39,  488 — 492). — If  one-fourth  of  the 
sodium  hydroxide  requisite  for  complete  neutralis¬ 
ation  is  added  to  an  alcoholic  solution  of  abietic  acid, 
the  compound  C20H29O2Na,3020H,0O2,  m.  p.  170 — 
175°,  [a]ug  yellow  —80°  (c  =  2-5%),  crystallises  out 
on  keeping.  Neither  the  primary  resin  acids,  e.g., 
pimaric  and  alepic,  nor  the  intermediate  acids,  such 
as  alcpabietic,  give  a  precipitate  under  these  con¬ 
ditions,  but  the  latter  may  contaminate  the  abietate 
if  deposited  from  a  solution  containing  both.  The 
method  has  been  applied  to  show  that  abietic  acid, 
as  such,  is  not  present  in  resins,  and  to  determine 
the  optimum  conditions  for  obtaining  abietic  acid  from 
them  by  isomerisation  with  hydrochloric  acid. 
Bordeaux  colophony,  when  treated  in  boiling  alcoholic 
solution  with  3%  of  its  weight  of  dilute  (1  :  4)  hydro¬ 
chloric  acid  for  12  min.,  yields  75%  of  crystalline 
sodium  salt,  corresponding  with  73-8%  of  abietic 
acid,  whilst  the  resin  of  the  Aleppo  pine  yields  86%. 

The  results  confirm  the  authors’  opinion  that 
Bordeaux  colophony  contains  about  9%  of  d-pimaric 
acid,  which  cannot  be  isomerised  into  abietic  acid. 

H.  E.  F.  Notton. 

Crystalline  salts  of  abietic  acid.  II.  G. 
Dupont  and  L.  Desalbres  (Bull.  Soc.  chim.,  1926, 
[iv],  39,  492 — 495). — The  well-defined  abietates  of 
the  following  metals  have  been  obtained  in  alcoholic 
solution :  normal  ammonium,  m.  p.  110°,  [a]ngY 
—90°;  normal  methylamine,  m.  p.  110°;  normal 
etliylamine,  m.  p.  102°,  [a]ngY  -95-7° ;  acid  calcium, 
(2C20H30O2,C20H29O2)2Ca,  m.  p.  190°  (decomp.) ;  acid 
strontium,  (2C20  ^3Cp2>  C20H29O2)2Sr,  m.  p.  155° ;  normal 
barium,  m.  p.  200°  (decomp.) ;  normal  zinc,  m.  p. 
190°;  normalfeod,  m.  p.  150°  (decomp.) ;  acid  copper, 
(C20H30O2,C20H29O2)2Cu  ;  and  nickel  salt.  The  absence 
of  water  and  presence  of  an  excess  of  abietic  acid 
restrict  hydrolysis  and  favour  the  formation  of 
crystalline  salts  (cf.  A.,  1895,  i,  384). 

H.  E.  F.  Notton. 

p-Nitrobenzoyl  esters  of  p-pbenyletbyl, 
y-pbenylpropyl,  and  S-pbenylbutyl  alcohols. 
W.  B.  Kirner  (J.  Amer.  Chem.  Soc.,  1926,  48, 
1111—1112;  cf.  A.,  1924,  i,  273).— The  following 
are  described  :  ^-phenyl  ethyl,  m.  p.  62 — 63° ;  y -phenyl- 
propyl,  m.  p.  45 — 46°,  and  S-phenylbutyl  p-nitro- 
benzoate,  m.  p.  18 — 20°.  F.  G.  Willson. 

Nitration  of  benzamidines.  It.  Forsyth,  V.  K. 
Nimkar,  and  F.  L.  Pyman  (J.C.S.,  1926,  800—808). 
— Nitration  of  benzamidine  {nitrate,  m.  p.  128°) 
yields  almost  wholly  w-nitrobenzamidine  (hydro¬ 
chloride,  m.  p.  251°).  Similarly,  benzcnyltrimethyl- 
amidine  ( nitrate ,  m.  p.  195 — 196°)  forms  moro  than 
80%  of  ra-nitrobenzenyltriinethylamidine  [ hydriodide , 
m.  p.  243 — 246°  (decomp.)].  2-Phenyl-4  :  5-dihydro- 
glyoxaline,  m.  p.  102 — 103°,  furnishes  on  nitration 
2-m-nitrophenyl-4  :  5-dihydroglyoxaline  in  a  yield  of 
more  than  80%  ( hydrochloride ,  C9H902N3,HC1,H20, 
m.  p.  249 — 251°  when  anhydrous,  hydriodide,  m.  p. 
207 — 209°,  picrate,  m.  p.  224 — 225°),  which  forms 
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?»-nitrobcnzoic  acid  on  oxidation  with  alkaline 
permanganate.  4:5-  Dibromo  -  2  -  phenylglyoxaline, 
m.  p.  141°  (decomp.)  ( hydrochloride ,  m.  p.  235 — 237°, 
picrate,  m.  p.  170 — 172°),  obtained  by  brominating 
the  base  in  chloroform  solution,  on  nitration  yields 
chiefly  4  :  5-dibromo-'2-p-nitrophenylglyoxaline, 
C0H5O2N3Br2,2H.2O,  m.  p.  220 — 222°,  together  with 
a  little  4  :  5-dibro?no-2-o(ov  m)-nitrophenylglyozaline, 
m.  p.  181 — 182°.  The  former  yields  p-nitrobcnzoic 
acid  on  oxidation  with  alkaline  permanganate, 
4c(5)-Bromo-2-phenylglyoxaline,  m.  p.  206 — 207° 
[ hydrochloride ,  C9H~N,Br,HCl,H20,  m.  p.  118 — 119° 
when  anhydrous,  jncrate,  m.  p.  (air  dried)  164 — 165°], 
obtained  by  reducing  the  dibromo-compound  with 
sodium  sulphite,  forms  4;{5)-bromo-2-p-nitrophenyl- 
glyoxaline,  m.  p.  222 — 223°,  as  the  sole  nitration 
product  isolated.  It  separates  from  acetic  acid  with 
1  mol.  of  acetic  acid  of  crystallisation,  and  on  oxid¬ 
ation  with  alkaline  permanganate  furnishes  p-nitro- 
benzoic  acid.  It  is  concluded  that  the  amidinium 
ion  has  a  wi-directive  influence,  whilst  the  glyoxaline 
nucleus  exerts  an  op-directive  influence  similar  to 
that  of  the  phenyl  group  in  diphenyl.  The  exceptional 
ni-nitration  of  2-phenylglyoxaline-4  :  5-dicarboxylie 
acid  is  an  outcome  of  its  true  amidine  character, 
owing  to  the  absence  of  salt  formation. 

J.  S.  H.  Davies. 

Action  of  inorganic  iodides  on  a3-dibromo- 
compounds.  II.  General  character  of  the 
reaction  and  the  influence  of  substituents.  C.  F. 
tax  Duin  (Rec.  trav.  chirn.,  1926,  45,  345—362).— 
The  study  of  the  reaction  velocity  between  metallic 
iodides  and  afi-dibromo-compounds  at  25°  (cf.  A., 
1924,  i,  702)  has  been  extended  to  a  large  number 
of  the  latter,  containing  bromine  in  varying  degrees 
of  reactivity,  and  the  general  character  of  the  reaction 
thus  established.  Contrary  to  the  conclusions  of 
Biilmann  (A.,  1917,  i,  378),  the  reaction  is  a  termole- 
cular  one.  The  acetyl,  phenyl,  carbomethoxy-, 
earbethoxy-,  and  carboxyl  groups  increase  the 
velocity  of  the  reaction,  the  magnitude  of  the  effect 
decreasing  in  the  order  given.  Bromine  atoms  have 
a  retarding  influence.  A  carboxyl  on  both  a-  and 
P-carbon  atoms  more  or  less  neutralise  each  other’s 
effects.  In  the  case  of  the  dibromosuccinic  acids,  the 
reaction  velocity  is  much  greater  with  the  vieso  than 
with  the  racemic  compound.  The  following  correc¬ 
tions  are  made,  all  m.  p.  being  corrected  :  afl-dibromo- 
3  :  4-methylenedioxyphenylpropionic  acid,  m.  p.  151 — 
152°  (Feuerstein  and  Heimann,  A.,  1901,  i,  465,  give 
143 — 144°) ;  ethyl  ester,  m.  p.  89 — 90°  (Baude  and 
Reychler,  A.,  1899,  i,  142,  give  84°) ;  piperonylidene- 
acetone,  m.  p.  108°;  dibromide,  m.  p.  125°  (Rousset, 
A.,  1895,  i,  601,  gives  96-5°  and  76°,  respectively); 
veralrylideneacetone,  m.  p,  84 — 85°  ( dibromide ,  m.  p. 
98°),  is  obtained  by  the  condensation  of  veratraldehyde 
and  acetone,  the  compound  obtained  by  Francesconi 
and  Cusmano  (A.,  1908,  i,  801),  m.  p.  168°,  probably 
being  diveratrylideneacetone.  Contrary  to  the 
results  of  Hell  (A.,  1904,  i,  '241),  the  interaction  of 
anisaldehyde  and  magnesium  benzyl  chloride  results 
in  the  formation  of  the  carbinol,  which  is  only  con¬ 
verted  into  p-methoxystilbene  by  heating  under 
atmospheric  pressure.  The  action  of  potassium 


iodide  on  tsoeugenyl  ethyl  ether  dibromide  yields 
diisoeuge?iyl  ethyl  ether,  m.  p.  127-5 — 128°. 

J.  W.  Baker. 

Organic  peroxides.  X.  Classification  of 
reactions  of  acyl  peroxides.  XI.  Action  of 
benzoyl  peroxide  on  cyclohexane.  H.  Gelissen 
and  P.  H.  Hermans  (Ber.,  1926,  59,  [B],  662—666). 
— The  reactions  of  organic  peroxides  are  classified  as 
follows:  (1)  R-COOOCOR  — 2C02+R-R  (cf. 
Fichtcr,  A.,  1918,  i,  369) ;  (2)  (involving  participation 
of  the  solvent)  R-COO-OCOR+HR'  — >  R-C02H+ 
R-R'+COg  or  R-C02R'+RH+C02  (cf.  Gelissen  and 
Hermans,  A.,  1925,  i,  379,  545) ;  (3)  R-CO-O-O-CO-R 
+  2H  — >  2R-CO„H  (cf.  Wieland,  A.,  1921,  i,  889); 
(4)  R-CO-O-O-CO-R+H-OH  — >  R-CO-0-OH+ 
R-C02H  (cf.  Boeseken  and  Gelissen,  A.,  1925,  i,  30). 

Benzoyl  peroxide  reacts  with  boiling  cyclohexane 
according  to  the  R-H  scheme,  yielding  carbon  dioxide, 
benzene,  benzoic  acid,  and  phenylcyclohexane ; 
p-phenylbenzoic  acid  is  also  produced  together  with 
considerable  amounts  of  resin.  H.  Wren. 

Instability  of  the  sodium  salt  of  benzoyl 
hydroperoxide.  A.  J.  Gelarie  and  F.  R.  Green- 
baum. — See  B.,  1926,  384. 

2-Aminonaphthoic  acid  and  its  nuclear  sub¬ 
stitution  products.  Farbw.  vorm  Meister, 
Lucius,  und  Bruning. — See  B.,  1926,  354. 

Preparation  of  acetylsalicylic  acid.  Deutsche 
Gasgluhlioht-Auer-Ges. — See  B.,  1926,  385. 

Preparation  of  o-phthalaldehydic  acid.  R.  C. 
Fuson  (J.  Amer.  Chern.  Soc.,  1926,  48,  1093 — • 
1096). — Naphthalene  is  oxidised  by  alkaline  per¬ 
manganate,  and  the  product  is  converted  by  warming 
with  aniline  into  the  aniline  derivative  of  phthalonic 
acid,  m.  p.  165°  (cf.  Gilliard,  Monnet,  et  Cartier, 
D.R.-P.  97241).  This  decomposes,  when  boiled  with 
dry  xylene,  with  quantitative  formation  of  o-carboxy- 
benzylidcneaniline,  which,  when  boiled  with  aqueous 
hydrochloric  acid,  affords  o-phthalaldehvdic  acid, 
m.  p.  96-5—97°. 

Bromination  of  o-toluonitrile  at  180 — 200°  affords 
o-cyanobenzylidene  bromide,  m.  p.  62 — 63°,  in  poor 
yield,  which  gives  o-phthalaldehydic  acid  on  hydrolysis 
with  70%  sulphuric  acid.  F.  G.  Willson. 

Isomerism  of  9-substituted  fluorenes.  A. 
Kltegl,  A.  Wunsch,  and  R.  Weigele  (Ber.,  1926, 
59,  [BJ,  631 — 641). — Diphenyleneglycollic  acid  is 
readily  converted  by  cold  acetic  anhydride  into 
acetoxydiphenyleneacetic  acid,  m.  p.  about  190° 
(decomp.)  (the  compound,  2C16H1204,C7H8,  is  de¬ 
scribed)  (cf.  Schmidt  and  Bauer,  A.,  1906,  i,  25). 
Negative  results  were  obtained  in  attempts  to  pre¬ 
pare  fluorenyl  benzoate,  m.  p.  161°,  according  to  the 
method  of  Schmidt  and  Stiitzel  (A.,  1910,  i,  29) ; 
fluorenyl  alcohol  is  readily  bcnzoylated  in  an  in¬ 
different  solvent,  e.g.,  pyridine,  but  then  affords 
the  benzoate,  m.  p.  101 — 102°,  described  by  Staudinger 
and  Gaule  (A.,  1916,  i,  853).  Analyses  and  deter¬ 
minations  of  mol.  wt.  of  the  (3-isomeride  of  9-acetoxy- 
fluorene  (Schmidt  and  Mezger,  A.,  1907,  i,  43)  indicate 
the  formula  C29H20O4.  It  is  hydrolysed  by  alkali 
hydroxide  to  fluorenyl  alcohol,  acetic  and  diphenylene- 
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glycollic  acids,  converted  by  glacial  acetic  and  hydro- 
bromic  acids  into  9-bromofluorene  and  diphenylene- 
glycollic  acid,  and  transformed  by  ethyl  alcohol  at 
200°,  not  into  the  a-compound  as  described  by 
Schmidt  and  Mezger  (foe.  cit.),  but  into  fluorenyl 
alcohol,  ethyl  acetate,  carbon  dioxide,  and  9-ethoxy- 
fluorene,  m.  p.  54°  (obtained  also  from  9-chlorofluorcne 
and  alcoholic  silver  nitrate).  It  is  therefore  regarded 
as  fluorenyl  acetoxydiphenyleneacetale.  This  is  con¬ 
firmed  by  synthesis  of  the  compound  by  the  action 
of  silver  or  sodium  acetate  on  fluorenyl  clilorodiplienyl- 
eneacetate,  m.  p.  209-5 — 210°  (obtained  from  fluorenyl 
alcohol  and  ehlorodiphenyleneaeetyl  chloride  in  the 
presence  of  pyridine).  Alternatively,  acetoxydiplienyl- 
eneacetic  acid  is  heated  in  a  solvent,  b.  p.  above  100°, 
whereby  it  loses  acetic  acid  with  formation  of  the 
acid  ester,  C12H8;C(0Ae)-C0-0-C(C0;,H);C,2Hs,  m.  p. 
207 — 209°  (decomp.),  which  when  heated  above  130° 
in  acetic  anhydride,  nitrobenzene,  or  aniline  affords 
carbon  dioxide  and  fluorenyl  acetoxydiphenylene- 
acetate;  if  aniline  is  used,  9-anilinofluorenc  (cf. 
Staudingcr  and  Gaule,  loc.  cit.)  is  also  produced. 
With  acetic  anhydride  in  presence  of  acetic  acid, 
re-formation  of  acetoxydiphenyleneaeetic  acid  pre¬ 
dominates. 

The  (3-9-aminofluorene  of  Schmidt  and  Stiitzel  (A., 
1908,  i,  415)  appears  to  be  the  9-aminofluorene  salt 
of  fluorenyl-9-carbamic  acid, 

C12H8:CH-NH-CO-0-NH3-CH:CJ2H8,  since  it  is  pro¬ 
duced  when  9-aminofluorenc  is  exposed  to  air  or 
treated  with  carbon  dioxide  in  dry  ethereal  solution 
(cf.  Kuhn  and  Jacob,  A.,  1925,  i,  1260,  1404).  The 
existence  of  Kuhn  and  Jacob’s  y-9-aminofluorene 
could  not  be  confirmed.  H.  Wren. 

Mixed  ketones  derived  from  the  a-mononitrile 
of  camphoric  acid.  F.  Salmon-Legagneur 
(Compt.  rend.,  1926,  182,  790 — 792). — The  con¬ 
densation  of  magnesium  phenyl  bromide  with  the 
methyl  ester  of  the  a-mononitrile  of  camphoric  acid 
gives  rise  to  a  ketone-amide.  To  prove  the  con¬ 
stitution  of  this  compound,  benzene  was  condensed 
with  the  chlorides  of  both  the  a-  and  p-mononitrile 
of  camphoric  acid.  In  the  case  of  the  a-nitrile 
the  condensation  product  was  a  nitrile,  probably 
3-cyano-l -phenyl- 1  :  2  :  2-trimethylcyclopentane,  b.  p. 
153 — 155°/3-5  mm.,  Mu  +21°  12'  in  absolute  alcohol; 
with  the  fl-nitrile,  the  ketone-nitrile  corresponding 
Math  the  ketone-amide  in  question  was  obtained. 
This  compound  must  thus  be  3-benzoyl- 1  :  2  :  2-tri- 
methylcyc/opentane-l-carboxylamide. 

B.  W.  Anderson. 

Configuration  of  p-truxinic  acid.  XII.  R. 
Stoermer  and  H.  Laciimann  (Bcr.,  1926,  59,  [B], 
642 — 649). — The  internally  compensated  structure  of 
P-truxinic  acid  (cf.  Stoermer  and  Bacher,  A.,  1922, 
i,  830)  is  confirmed  by  introducing  a  substituent  into 
one  carboxyl  group,  ndiereby  the  molecule  becomes 
asymmetric  and  capable  of  resolution  into  its  optical 
antipodes.  Removal  of  the  substituent  or  intro¬ 
duction  of  it  into  the  second  carboxyl  group  restores 
the  symmetry  of  the  molecule  ndth  consequent 
disappearance  of  optical  activity.  p-Truxinic  acid 
ha3  therefore  the  configuration  I  or  II  (see  ibid.,  831). 

fl-Truxinic  acid  is  readily  converted  by  acetic 
R  R 


anhydride  at  110 — 120°  into  fl-truxinic  anhydride, 
m.  p.  116°,  which  with  ethyl  alcohol  affords  ethyl 
hydrogen  fi-truxinate,  m.  p.  133°  ( calcium  salt;  amide, 
m.  p.  141°);  methyl  hydrogen  p -truxinate,  m.  p.  164°, 
and  iso propyl  hydrogen  p- truxinate ,  m.  p.  84°,  are 
described.  $-Truxinethylamic  acid  has  m.  p.  168° 
(decomp.).  p-Truxinanilic  acid,  m.  p.  210°  (decomp.) 
M’hen  rapidly  heated,  yields  sparingly  soluble  sodium, 
barium,  and  potassium  salts;  it  is  hydrolysed  by- 
treatment  with  nitrous  fumes  in  acetic  acid  solution, 
followed  by  decomposition  of  the  nitroso - deri va ti v e , 
m.  p.  170 — 175°,  with  potassium  hydroxide. 
$-Trux inmclhyla nilic  acid,  m.  p.  1S8 — 188-5°,  and  its 
sodium  salt  are  described.  Attempts  to  resolve  the 
above  compounds  by  cinchonine,  strychnine,  brucine, 
or  morphine  nrere  unsuccessful.  On  the  other  hand, 
P-truxinic  anhydride  is  converted  by  /-menthol  into 
a  mixture  M’hich  is  separated  by  crystallisation  from 
alcohol  into  1  -menthyl  hydrogen  d-fi-truxinate,  m.  p. 
208°,  Mu  —20-88°  in  acetone  ( ammonium  and  sodium 
salts),  andl -mentliyl  hydrogen  1-fl -truxinate,  m.  p.  149°, 
Mu  —37-34°  in  acetone  (ammonium  and  sodium 
salts),  nrhich  aro  readily  hydrolysed  to  P-truxinic 
acid.  To  obtain  optically  active  derivatives  of 
P-truxinic  acid  which  do  not  contain  an  optically 
active  alkyl  group,  /-menthyl  hydrogen  d-P- truxinate 
is  converted  through  the  chloride  into  1  -menthyl 
d-fi-truxhianilate,  m.  p.  171°,  Mu  —63°  in  acetone, 
which,  when  hydrolysed,  yields  inactive  p-truxin- 
anilic  acid.  Since  the  structure  of  the  acid  renders 
catalytic  racemisation  improbable,  it  is  assumed 
that  the  inactivation  is  due  to  intermediate  formation 
of  p-truxinanil.  This  possibility  is  excluded  ndien 
\-menthyl  \-$-truxinmethylanilate,  m.  p.  108 — 109°, 
Mo  —22-89°  in  acetone,  is  used,  and  the  product  of 
the  action  is  l-$-truxinmethylanilic  acid,  m.  p.  167 — 
168°  when  rapidly  heated,  Mu  +15-98°  in  acetone. 
Since  this  acid  and  its  lcevorotatory  and  racemic 
isomerides  are  converted  through  the  chlorides  into 
the  same,  optically  inactive  (i-truxindimethylanilide, 
m.  p.  180°,  the  internally  compensated  nature  of 
p-truxinic  acid  is  established.  H.  Wren, 

Ether  of  a  ketone  hydrate.  J.  Bougault 
(Compt.  rend.,  1926,  182,  786 — 788). — The  lactone 
(formula  I,  this  vol.,  518)  is  also  obtained  by  treating 
the  amide-acid  (formula  I,  ibid.,  167,  404)  with 
hydrogen  chloride.  The  acid  alcohol  (formula  II, 
ibid.,  518),  m.  p.  142°,  when  heated  with  acetic 
anhydride,  gives  the  lactone  and  also,  by  molecular 
rearrangement,  the  anhydride  of  benzyl- p-phenyl- 
ethylsuccinic  acid, 

C02H-CH(CH2Ph)-CH(CH2-CH2Ph)-C02H ;  the  latter 
change  is  also  effected  by  boiling  with  dilute  hydro¬ 
chloric  acid.  B.  W.  Anderson. 

Isomeric  benzaldehydephenylhydrazones.  S. 
Bodforss  (Ber.,  1926,  59,  [B],  666— 670).— The 
action  of  technical  benzylidene  chloride  on  phenyl- 
hydrazine  in  alcoholic  solution  affords  tetraphenyl- 

dihydrotetrazine,  CPh<(^^^!> CPh,  in.  p.  201 — 

201-5°,  a-benzaldehydepkenylhydrazone,  and  y-benz- 
aldehydephenylhydrazone,  orange-red,  m.  p.  154 — 
155°.  The  isomerides  are  distinguished  from  one 
another  by  their  varying  solubility  in  alcohol,  colour, 


614 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


and  by  the  absence  of  phototropy  from  the  y-sub- 
stance.  Chemically  they  behave  similarly,  but,  in 
spite  of  identity  of  mol.  wt.,  they  are  not  regarded 
as  cis-frans-isomerides.  Benzylidene  chloride  and 
semicarbazide  appear  to  yield  exclusively  the  known 
benzaldehydesemicarbazone,  m.  p.  214°.  The  origin 
of  the  tetrazine  derivative  is  obscure;  it  is  not 
obtained  when  pure  benzylidene  chloride  is  used,  and 
is  possibly  due  to  the  presence  of  bcnzotrichloride  in 
the  technical  material.  With  cold  benzotrichloride, 
however,  phenylhydrazine  yields  benzaldehydephenyl- 
hydrazone  and  phenylhydrazine  hydrochloride ;  in 
hot,  alcoholic  solution,  formazylbenzene,  m.  p.  173°, 
and  a  compound,  m.  p.  179 — 180°,  are  produced. 

H.  Wren. 

Preparation  of  aldehydes  by  oxidation  of 
primary  acid  hydrazides.  L.  Kalb  and  0. 
Gross  (Ber.,  1926,  59,  [B],  727— 737).— Oxidation  of 
primary  acid  hydrazides  occurs  according  to  the 
schemes :  (i)  R-C0-NH-NH2+0.>=R-C02H+H204- 
N2;  (ii)  2R-C0-NH-Nn,+02=R-C0-NH-NH-C0-R+ 
2H20+N2;  (iiia)  R-CO-NH-NH2  +  0  =  R-CHO + 
H20  +  N,,  and  (iiih)  R-CHO  +  R-CO-NH-NH2  = 
R-CHiN-JiH-COR-l-H^  (cf.  Curtius  and  Melsbach, 
A.,  1910,  i,  508 ;  Darapsky,  ibid.,  1908,  i,  106).  With 
mild  oxidising  agents  in  alkaline  solution,  reaction 
(iiia)  preponderates,  the  maximum  yield  of  aldehydes 
being  64%.  Benzoyl-,  (3-naphthoyl-,  p-methoxy- 
benzoyl-,  and  trimethoxybenzoyl-hydrazides  give  the 
highest  yields.  Substituents  in  the  benzene  nucleus 
(particularly  o  and  p)  depress  the  yield  of  aldehyde. 
The  o-nitro-  and  ^-hydroxy-groups  completely  inhibit 
aldehyde  production,  but  this  can  be  countered  by 
alkylation  of  the  latter.  Aliphatic  acid  hydrazides 
do  not  yield  aldehydes.  The  main  by-products  are 
carboxylic  acids,  which  do  not  appear  to  be  produced 
by  oxidation  of  intermediate  aldehydes.  Arylidene- 
aroylhydrazines  are  usually  produced ;  secondary 
hydrazides  are  less  common.  The  following  sub¬ 
stances  do  not  appear  to  have  been  described  pre¬ 
viously :  o-chlorobenzoylhydrazine,  m.  p.  109 — 110°; 
Q-bromobenzaldehyde-p'-nilrophenylhydrazone,  m.  p. 
240 — 241° ;  m-bromobenzylidene-m'-bromobenzoylhydr- 
azine,  m.  p.  164 — 165° ;  o-melhoxybenzoylhydrazine, 
m.  p.  80 — 81°  [hydrochloride,  m.  p.  194 — 195°  (de¬ 
comp.)]  ;  o-metkoxybenzylidene-o'-methoxybenzoylhydr- 
azine,  m.  p.  147 — 148°;  o-mcthoxybenzaldehyde-p' - 
nitrophenylhydrazore,  m.  p.  206 — 208°  (slight  de¬ 
comp.)  ;  4-hydroxy-Z-methoxybenzoylhydrazine,  m.  p. 
211 — 212°;  4  :  4' -dihydroxy-3  :  3' -dimethoxydibenzoyl- 
hydrazine,  m.  p.  263°  (decomp.) ;  3:4:  5 -Irimelhoxy- 
benzoylhydrazine,  m.  p.  158 — 159° ;  3  :  4  :  5-trimethoxy- 
benzylidene-3' :  4' :  5' -trimethoxybenzoylhydrazine,  m.  p. 
232—233° ;  3  :  4  :  5  :  3' :  4' :  5' -hexamethoxydibenzoyl- 
hydrazine,  in.  p.  177° ;  ethyl  2-nilro-5-aminobenzoate, 
m.  p.  107-5°;  2-nitro-5-aminobenzoylhydrazine\  iso- 
phthalaldehydebisphenylhydrazone,  m.  p.  247-5°;  di- 
phenoyldihydrazide,  m.  p.  215—216°  [dibenzylidene 
derivative  (also  -flEtOH),  m.  p.  178°];  divhenoyl- 
monohydrazide,  C02H-C6H4-C„H4-C0-RH-NH2,  m.  p. 
164  (decomp.),  converted  by  boiling  water  into 
the  corresponding  secondary  hydrazide,  m.  p.  250° 
(decomp.);  dicinchonoylhydrazine,  m.  p.  179°, 
f-Tolenylhydrazidine  is  oxidised  by  potassium 


ferricyanide  in  alkaline  solution  to  the  corresponding 
triazole  with  simultaneous  formation  of  p-toluonitrilo ; 
probably  p-tolualdehyde  or  its  imide  is  intermediately 
formed.  H.  Wren. 

Method  for  dehydrogenating  alcohols.  F. 
Zetzsche  and  P.  Zala  (Helv.  Chim.  Acta,  1926,  9, 
288 — 291). — An  earlier  method  for  the  preparation  of 
aldehydes  and  ketones  by  catalytic  dehydrogenation 
of  alcohols  (cf.  A.,  1921,  ii,  393,  631)  is  improved  by 
substitution  of  combined  oxygen  for  the  free  gas. 
Optimum  yields  are  obtained  when  copper  oxide  is 
allowed  to  react  with  equimolecular  proportions  of 
the  alcohol,  quinoline,  and  dinitrobenzene  at  a  tem¬ 
perature  which  is  seldom  below  170°.  Benzyl  alcohol, 
at  200—205°,  gives  a  93%  yield  of  benzaldehyde,  and 
from  six  other  alcohols  in  a  series  of  ten  the  yield  of 
aldehyde  or  ketone  is  75%  or  above.  o-Chlorobenz- 
aldehyde  gives  a  p-nilropkenylhydrnzone,  decomp. 
237 — 238°.  Condensation  products  of  cinnamaldehyde 
and  isobutaldehyde  with  barium  naphthionate  are 
described. 

Similar  dehydrogenations  of  tetrahydronaphthalene 
and  decahydronaphthalene  give  19%  and  15%  of 
naphthalene,  respectively.  M.  Clark. 

Phenylacetaldehyde.  C.  J.  Enklaar  (Chem. 
Weekblad,  1926,  23,  174 — 175). — A  specimen  of 
phenylacetaldehyde  kept  in  the  dark  for  6  months 
was  found  to  have  polymerised  to  the  extent  of  nearly 
one-half.  Kept  under  water  at  0 — 5°  for  1  month, 
the  oil  continued  to  polymerise,  but  part  was  obtained 
as  a  crystalline  solid,  m.  p.  33 — 34°;  this  reacted 
immediately  with  the  Grignard  reagent,  and  is  thus 
the  monomeric  form.  The  p-nitrophenylhydrazone 
was  prepared  and  analysed,  but  the  figures  obtained 
were  not  concordant.  S.  I.  Levy. 

Friedel-Crafts  reaction  with  keten.  W. 
Ploeg  (Rev.  trav.  chim.,  1926,  45,  342 — 344;  cf. 
Alphcn,  A.,  1925,  i,  1149;  Hurd,  this  vol.,  70). — 
When  keten  and  hydrogen  chloride  are  passed  into  a 
cooled  solution  of  veratrole  in  carbon  disulphide,  and 
aluminium  chloride  is  added  to  the  reaction  mixture, 
which  is  well  stirred,  3  : 4-dimethoxyphenyl  methyl 
ketone  is  produced.  It  was  identified  as  its  p-nitro- 
phenylhydrazone,  m.  p.  227°,  by  comparison  with  a 
synthetic  specimen.  The  phenylhydrazone,  m.  p.  131°, 
semicarbazone,  m.  p.  218°,  and  azine,  m.  p.  203°,  are 
described.  J.  W.  Baker. 

Carbon  rings.  I.  Constitution  of  civetone 
(zibetone).  L.  Ruzicka  (Helv.  Chim.  Acta,  1926, 
9,  230 — 248). — Sack’s  method  (A.,  1915,  i,  692,  888) 
for  the  isolation  of  civetone  from  civet  is  improved 
by  distillation  of  the  latter  in  a  high  vacuum  before 
or  after  hydrolysis  with  alcoholic  sodium  hydroxide 
solution.  Extraction  of  an  identical  product  by 
vacuum  distillation  alone  shows  that  no  isomerisation 
is  caused  by  the  use  of  alkali.  Civet  contains  2-5 — 
3-5%  of  civetone,  Ci-H30O,  b.  p.  158 — 160°/2  mm., 
145°/0-5  mm.,  df  0-9135,  1-4820,  mD  78-07  (calc., 

for  a  simple,  monocyclic,  unsaturated  ketone,  78-05) 
(p -nitrophenylhydrazone,  m.  p.  125°).  The  ketone 
instantaneously  reacts  with  bromine  in  carbon  di¬ 
sulphide  solution  and  with  aqueous  alkaline  per¬ 
manganate,  and  an  aqueous-alcoholic  solution  is 
reduced  by  hydrogen  in  presence  of  colloidal 
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palladium,  without  loss  of  the  characteristic 
odour,  giving  dihydrocivetone,  m.  p.  63 — 64°,  b.  p. 
145°/0-3  mm.  ( semicarbazone ,  m.  p.  191°).  The 
dihydro-compound  decolorises  bromine  with  evolution 
of  hydrogen  bromide  and  condenses  with  benzaldehyde 
to  the  keto-alcohol,  Cj-H^O-CHPh'OH,  m.  p.  113 — 
114°,  from  which  the  benzylidene  derivative, 
C17H30O:CHPh,  b.  p.  203 — 208°/0-5  mm.,  is  obtained. 
A  reactive  methylene  group  must  therefore  adjoin 
the  carbonyl  group.  The  latter  is  shown  to  be  in 
the  ring,  since  oxidation  of  the  dihydroketono  with 
chromic  acid  gives  a  dicarboxylic  acid,  (-'15H3o(C02H)2, 
m.  p.  116 — 117°,  containing  the  same  number  of 
carbon  atoms.  Moreover,  the  oxime  of  dihydro¬ 
civetone,  m.  p.  63°,  is  converted  by  the  Beckmann 

change  into  the  compound  C]GH32<59.,  m.  p.  123 — 

.NH. 


124°.  Hydrolysis  gives  the  hydrochloride,  m.  p.  153°, 
of  the  amino-acid,  .NHyC]  fiH3o'COoH.  Treatment  of 
civetone  in  carbon  tetrachloride  solution  with  ozone 


at  — 10°  yields  a  colourless  product,  presumably  the 
ozonide-peroxide,  which,  on  decomposition  with 
water,  gives  a  waxy,  non-homogeneous  residue, 
oxidised  by  sodium  hypobromite  solution  to  suberic 
acid  together  with  a  smaller  amount  of  azelaic  acid. 
Oxidation  of  civetone  in  the  cold  with  a  restricted 
amount  of  aqueous  alkaline  permanganate  (equivalent 
to  0  atoms  of  oxygon)  gives  a  kelodicarboxylic  acid, 
C14H2G0(C02H)2,  in.  p.  113 — 116°,  containing  one 
carbon  atom  less  (cf.  Challenor  and  Thorpe,  J.C.S., 
1923,  123,  24S0).  The  ethylenic  linking  must 
accordingly  be  in  the  ring,  and  civetone  may  be 

represented  as  C14H2G0<C^p[C  (I)  or 


CMH260 <C (II)-  Treatment  of  the  keto- 


dicarboxylic  acid  with  excess  of  permanganate  yields 
Buberic  acid,  accompanied  by  smaller  amounts  of 
succinic  and  adipic  acids ;  with  sodium  hypobromite 
solution,  suberic,  succinic,  pimelic,  and  azelaic  acids 
are  formed.  It  is  concluded  that  civetone  contains 
a  16-  or  17-membered  ring  with  the  carbonyl  group 
and  ethylenic  linking  far  removed  from  each  other. 
Identification  of  the  dicarboxylic  acid  obtained  by 
chromic  acid  oxidation  of  dihydrocivetone  as  pcnta- 
decane-oo-dicarboxyhc  acid  (cf.  Chuit,  this  vol., 
499)  excludes  formula  (I).  Civetone  therefore  con¬ 
tains  an  unsaturated  cycZoheptadecane  ring.  Of  the 

possible  structures,  Ktr2|7>CO  (HI)  and 

fiCT.rprr  i  Un.,[VH2j7 

11  rnir2  5 >CO  (IV),  the  former  is  supported  by  the 

fact  that  no  sebacic  acid  is  produced  on  oxidation, 
and  the  steady  preponderance  of  suberic  acid  in  the 
oxidation  products  can  be  explained  only  by  the 
representation  of  civetone  as  A'-eycZoheptadecenone. 
The  ketodicarboxylic  acid  is  accordingly  y-lcetolelra- 
decane-aij-dicarboxylic  acid,  and  the  amino-acid 
obtained  from  the  oxime  of  the  dihydroketone  is 
ir-amiriohexadccane- a- carboxylic  acid.  M.  Clark. 

Carbon  rings.  II.  Cyclic  ketones  containing 
from  ten  to  eighteen  carbon  atoms  in  the  ring. 

L.  Ruzicka,  M.  Stoll,  and  H.  Scnrsrz  (Helv.  Chink 
Acta,  1926,  9,  249 — 264). — The  corresponding  cyclic 


ketones  are  obtained  by  vacuum  distillation  of  the 
thorium  salts  of  the  polymethylenedicarboxylio  acids 
(cf.  Chuit,  this  vol.,  499)  ranging  from  nonane-cu- 
diearboxylic  acid  to  heptadecane-ap-dicarboxyiic 
acid.  The  product  distils  over,  in  general,  at  350 — 
400°.  The  yield  of  cycZononanone  (cf.  later  work) 
amounts  to  1-5%  of  the  theoretical,  that  of  cyclo- 
decanone  falls  to  a  minimum  value  of  0-1 — 0-2%, 
but  for  the  higher  members  of  the  series  the  yield 
rises  steadily  with  increasing  number  of  carbon  atoms. 
cycioHeptadecanone  is  shown  to  be  identical  with 
dihydrocivetone  (preceding  abstract).  The  con¬ 
stitution  of  the  ketones  is  established  by  chromic 
acid  oxidation  to  the  normal  polymethylenedicaTb- 
oxylic  acids  containing  the  same  number  of  carbon 
atoms  and  identical  with  the  synthetic  products. 
cycloDecanonc  and  ci/cZoundecanone  were  not  obtained 
pure.  The  remaining  ketones  resemble  camphor  in 
appearance  and,  in  the  case  of  the  10 — 12-ring  com¬ 
pounds,  in  odour  also.  In  the  ascending  members 
of  the  series,  as  in  muscone  and  civetone,  an  odour 
reminiscent  of  that  of  cedarwood  becomes  increasingly 
evident  in  a  high  concentration.  In  greater  dilution, 
the  predominant  odour  in  tho  14-  and  15-ring  com¬ 
pounds  is  that  of  muscone,  and  in  the  higher  members 
that  of  civetone.  The  muscone  odour  is  most  pro¬ 
nounced  in  cycZopentadecanone.  The  following  com¬ 
pounds  are  described :  cyclo  decanone,  b.  p.  100 — 
102°/12  mm.  ( semicarbazone ,  m.  p.  200 — 201°);  cyclo- 
undecanone,  b.  p.  110°/12  mm.  ( semicarbazone ,  m.  p. 
200°);  cyclo dodecanone,  m.  p.  59°,  b.  p.  126 — 128°/12 
mm.  ( semicarbazone ,  m.  p.  226 — 227°);  cyclo  tridecan- 
one,  m.  p.  32°,  b.  p.  137 — 139°/12  mm.  ( semicarbazone , 
m.  p.  207 — 208°) ;  cyclotelradecanone,  m.  p.  52°,  b.  p. 
155 — 156°/12  mm.  ( semicarbazone ,  m.  p.  197 — 198°); 
cyclopentadecanone  (exaltone),  m.  p.  63°,  b.  p.  120°/3 
mm.  ( semicarbazone ,  m.  p.  187 — 188°);  cyclo7tem- 
decanone,  m.  p.  56°,  b.  p.  138°/0-5  mm.  (semicarbazone, 
m.  p.  180°);  cyclooctadecanone,  m.  p.  71°,  b.  p.  157 — 
159°/0-3  mm.  (semicarbazone,  m.  p.  184°). 

M.  Clark. 

Carbon  rings.  III.  Preparation  of  cyclo - 
octanone  from  azelaic  acid.  L.  Rtjzicka  and 
W.  Brugger  (Helv.  Chim.  Acta,  1926,  9,  339—354; 
cf.  A.,  1893,  i,  557;  1898,  i,  638;  1899,  i,  789).— 
Decomposition  by  heat  of  the  thorium  salt  of  azelaic 
acid  gives  a  product,  the  less  volatile  fraction  (65 — - 
100712  mm.)  of  which  affords  an  18%  yield  of 
ci/c(ooctanonesemicarbazone.  Admixture  of  the  salt 
with  copper  turnings  increases  this  yield  to  25%. 
Oxidation  of  the  ketone  gives  suberic  acid  as  sole 
product.  q/cZoHexanone,  in  1%  yield,  is  isolated 
from  the  more  volatile  fraction  (100 — 190°/120  mm.) 
by  treatment  with  sodium  hydrogen  sulphite,  with 
which  cyclo  octanone  fails  to  react  at  the  dilution  in 
which  it  occurs  in  this  fraction.  In  the  absence  of 
pimelic  acid  from  the  starting  material,  the  presence 
of  the  lower  ketone  must  be  ascribed  to  partial 
degeneration  of  the  azelaic  acid. 

Decomposition  of  the  calcium  salt  may  bo  carried 
out  on  a  similar  scale,  using  copper  vessels  after 
admixture  of  the  material  with  copper  filings.  Separ¬ 
ation  of  tho  ketone  mixture  obtained  is  effected  by 
treatment  with  sodium  hydrogen  sulphite.  Tho 
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ketone  regenerated  from  the  crystalline  product  is 
separated  by  distillation  into  a  lower-boiling  fraction 
(150 — 160°),  from  which  cyclohexanone  is  isolated  as 
the  dibenzylidene  derivative,  and  a  higher-boiling 
fraction  (160 — 200°),  from  which  the  semicarbazone 
of  methyl  heptyl  ketone  is  isolated.  The  ketone 
which  failed  to  react  with  sodium  hydrogen  sulphite 
is  separated  by  distillation  into  a  lower-boiling 
fraction  (80 — 95°/12  mm.),  from  which  the  semi¬ 
carbazone  of  cycZooctanone  is  obtained,  and  a  higher¬ 
boiling  fraction  (95 — 110°/12  mm.),  from  which  an 
unidentified  semicarbazone,  m.  p.  155 — 157°,  is 
isolated.  The  total  ketone  yield  as  crude  semi¬ 
carbazone  amounts  to  10%  of  theory,  consisting  of 
1%  of  cycZohexanone,  2%  of  methyl  heptyl  ketone, 
5—6%  of  cycZooctanonc,  and  less  than  1%  of  the 
unidentified  ketone.  Oxidation  of  the  crude  ketone 
mixture  gives  suberic  and  adipic  acids. 

Decomposition  of  the  cerium  salt  of  azelaic  acid 
gives  a  10%  yield  of  eyeZooctanone.  The  zirconium 
and  lead  salts  give  only  2%.  M.  Clark. 

Irreversible  reduction  of  organic  compounds. 
II.  Bimolecular  reduction  of  carbonyl  com¬ 
pounds  by  vanadous  and  cbromous  salts.  J.  B. 
Conant  and  H.  B.  Cutter  (J.  Amer.  Chem.  Soc., 
1926,  48,  1016—1030;  cf.  A.,  1924,  ii,  463).— 
Chromous  chloride,  in  alcoholic  or  acid  aqueous 
solution,  is  without  effect,  at  the  ordinary  temper¬ 
ature,  on  aliphatic  or  aromatic  saturated  ketones, 
aliphatic  aldehydes,  ap-unsaturated  acids  and  esters, 
olefinic  hydrocarbons,  and  alcohols  with  the  excep¬ 
tion  of  certain  aromatic  carbinols,  but  many  «3-un- 
saturated  ketones  and  aldehydes,  and  aromatic  alde¬ 
hydes,  are  reduced  with  the  formation  of  bimolecular 
products  (cf.  Conant,  Small,  and  Taylor,  A.,  1925,  ii, 
874;  Hantzsch,  ibid.,  1922,  i,  556). 

Reduction  of  styryl  methyl  ketone  with  alcoholic 
chromous  chloride  affords  Se-diphenyloctane-fiy-dione, 
m.  p.  161°  (cf.  Harries,  A.,  1896,  i,  689).  Reduction 
of  phenyl  styryl  ketone  with  vanadous  sulphate  and 
alcohol  or  with  vanadous  chloride  and  acetone  affords 
similarly  aS-dibenzoyl-py-diphenylbutane,  m.  p.  266° 
(cf.  Harries,  A.,  1S97,  i,  549),  together  with  an  iso- 
meride,  m.  p.  194°,  b.  p.  about  360°/5  mm.  with 
slight  decomp.,  and  a  small  proportion  of  a  non¬ 
crystalline  product.  Treatment  of  the  isomeride, 
m.  p.  194°,  with  alcoholic  sodium  ethoxide  affords 
l-benzoyl-2  :  4  :  5-tripJie?iyl-A1-cycilopente?ie,  m.  p. 
123°,  which  is  reduced  to  the  corresponding  benzoyl- 
triphemjlcydopentane,  m.  p.  148 — 151°,  by  zinc 
dust  and  acetic  acid.  Treatment  of  either  of  the 
above  isomerides  with  bromine  in  acetic  acid  affords 
the  compound  C30H22OBr2,  yellow,  m.  p.  171°, 
together  with,  in  the  case  of  the  isomeride  of  higher 
m.  p.,  a  colourless  dibromide.  Reduction  of  anis- 
aldehyde  with  alcoholic  chromous  chloride  affords 
isohydroanisoin,  m.  p,  101°.  Benzaldehyde  yields 
similarly  a  viscous  oil  containing  halogen,  whilst 
reduction  with  vanadous  sulphate  yields  hydro¬ 
benzoin  and  tsohydrobenzoin.  Reduction  of  acralde- 
hycie  with  vanadous  sulphate  yields  divinyl  glycol  and 
a  viscous,  yellow,  unsaturated  oil,  b.  p.  above  120° /20 
mm.,  from  which  no  definite  compound  could  be 
isolated.  In  presence  of  excess  of  sulphuric  acid  and 


zinc  sulphate,  the  yield  of  divinyl  glycol  is  much 
smaller,  and  an  unsaturated  oil,  b.  p.  160 — 167°,  is 
produced.  Redistillation  of  the  latter  afforded  an 
oil,  C12H1803,  b.  p.  166 — 167°,  0-14435.  Similar 

reduction  of  crotonaldehyde  affords  dipropenyl  glycol, 
an  unsaturated  oil,  b.  p.  85 — 100°/12  mm.,  nf,  0-14608, 
and  other  unidentified  liquid  products.  Reduction 
of  cinnamaldehyde  with  vanadous  sulphate  affords 
diphenylvinylglycol,  together  with  unidentified  liquids. 

F.  G.  Willson. 

Beckmann’s  rearrangement.  XVI.  Catalytic 
action  of  reduced  copper  on  oximes.  S.  Yama- 
guchi  (Bull.  Chem.  Soc.  Japan,  1926,  1,  54 — 58 ;  cf. 
this  vol.,  520). — Oxime3  are  classed  into  three  groups 
according  to  the  nature  of  the  products  formed  by 
the  contact  action  of  reduced  copper  at  200°  in  an 
atmosphere  of  hydrogen.  Group  1  contains  those 
( e.g .,  benzophenoneoxime)  that  yield  mainly  alde¬ 
hydes  or  ketones  (w-hich  are  transformed  into  hydro¬ 
carbons)  and  some  basic  compounds;  group  2  com¬ 
prises  benzaldoxime  and  benzhydroxamic  acid,  an 
acid  amide  being  produced  wdiich  changes  into  a 
nitrile  and  an  acid,  w'hilst  members  of  group  3  (e.g., 
acetophenoneoxime)  show  an  intermediate  behaviour. 
The  various  products  are  considered  to  be  formed  by 
the  varying  catalytic  action  of  copper  on  the  successive 
thermal  reactions  :  (a)  Beckmann’s  transformation, 
(b)  conversion  into  ketone  or  aldehyde,  (c)  conversion 
into  imine  or  nitrile.  The  catalytic  action  is  explained 
by  the  formation  of  an  intermediate  compound 
between  the  copper  and  the  oxime,  together  with  the 
supposition  of  a  hydride  CuH2.  When  the  copper 
loses  electrons  so  that  the  combining  force  between 
the  hydrocarbon  radicals  and  the  carbon  atom  of  the 
methane  nucleus  of  the  oxime  is  smaller  than  that 
between  the  nitrogen  and  the  carbon  atoms  (cf. 
Komatsu  and  Hiraidzumi,  A.,  1925,  i,  934),  the 
Beckmann  transformation  occurs  (group  2).  When 
the  opposite  holds,  and  the  metal  exerts  no  appreci¬ 
able  influence  on  the  combining  forces,  an  aldehyde 
or  ketone  is  formed  (group  1).  The  formation  of  the 
subsidiary  substances  is  also  explained. 

S.  K.  Tweedy. 

Constitution  of  a  methylcf/cZopentenolone 
[l-methyl-A’-cf/cZopenten-^-ol-S-one]  found  in 
crude  pyroligneous  acid.  C.  A.  Rojahn  and 
F.  Ruhl  (Arch.  Pharm.,  1926,  264,  211—227).— 
The  compound  isolated  by  Meyerfeld  (A.,  1912,  i, 
628)  sublimes  readily  and  has  m.  p.  74 — 78°  (from 
wrater).  The  following  are  described:  di(1)-benzyl- 
idene  derivative,  m.  p.  207 — 208° ;  dianisylidene 
derivative,  m.  p.  216 — 223°;  phenylosazone  ( loc . 
cit.),  m.  p.  138 — 139°  ;  p -nitrophenylhydrazone,  m.  p. 
227°;  p -nitropihenylosazone.  m.  p.  262 — 263°;  two 
fi-naphthylosazones  ( ?  stereoisomerides),  (i)  grey- 
green,  m.  p.  214 — 217°,  and  (ii)  almost  colourless, 
turning  red  on  keeping,  in.  p.  178 — 180°.  The 
disemicarbazone  (cf.  Meyerfeld,  loc.  cit.)  also  separates 
in  two  forms,  one  of  m.  p.  250°  crystallisable  from 
wrater,  the  other  of  m.  p.  238°  almost  insoluble  in 
wrater.  The  dioxime,  m.  p.  173 — 174°,  is  presumably 
a  stereoisomeride  of  that  (m.  p.  145 — 146°)  obtained 
by  Meyerfeld.  By  interaction  -with  aminoguanidine 
in  dilute  nitric  acid,  an  aminoguanidone  nitrate, 
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m.  p.  207°  (decomp.),  is  produced.  The  benzoate 
has  m.  p.  37 — 41°,  b,  p.  about  210°/20  mm.  The 
acetate  ( loc .  cit.)  yields  an  aminoguanidone  nitrate, 
m.  p.  212 — 213°,  and  an  unstable  p-nitrophenyl- 
hydrazone,  m.  p.  200 — 201°. 

Th e,  phenylur  ethane  of  methylcycZopentenolonc,  m.  p. 
140 — 142°,  in  alcoholic  solution  in  presence  of  pall- 
adised  charcoal  takes  up  1  mol.  of  hydrogen,  giving 
a  product,  m.  p.  90 — 95°.  2 - M ethoxy- \-meihyl-A1- 

cyc\openten-3-one,  prepared  by  treating  the  alcohol 
with  methyl  sulphate  and  cold  sodium  hydroxide, 
has  b.  p.  85 — 92°/17  mm.,  and  is  very  unstable 
( semicarbazone ,  m.  p.  228 — 229°;  aminoguanidone 
nitrate,  m.  p.  225°,  decomp.  231 — 232°).  When 
reduced  in  presence  of  pallatised  charcoal,  it  yields 
eventually  2-methoxy-l-methyl-A1-cjc\opentan-3-one- 
semicarbazone,  m.  p.  206 — 207°. 

The  methylcyc/opentenolone  itself  is  similarly 
reduced ;  methylcyclopentanolone,  b.  p.  97 — 98°,  is 
obtained  ( acetate ,  b.  p.  120 — 130°/44  mm.;  phenyl- 
hydrazone,  m.  p.  183 — 184°).  When  tested  by  the 
method  of  Kaufmann  and  Hansen-Schmidt  (A.,  1925, 
ii,  554),  the  methylcycZopentenolone  is  shown  to  be 
entirely  enolie. 

A  critical  discussion  of  the  constitution  (cf. 
Staudinger  and  Ruzicka,  A.,  1924,  i,  747)  leads  to 
the  conclusion  that  the  compound  is  l-methyl-A1-cyclo- 
penten-2-ol-i-one.  W.  A.  Silvester. 

Phenyl  (3-alkoxystyryl  ketones.  C.  Dufraisse 
and  R.  Chatjx  (Bull,  Soc.  chim.,  1926,  [iv],  39,  443 — - 
451). — co-Methoxy-  and  co-ethoxy-acetophenone,  when 
obtained  pure  by  a  modification  of  Robinson’s 
method  (J.C.S.,  1923,  123,  748),  have  m.  p.  7 — 8°, 
b.  p.  117—118713  mm.,  nf,2  1-5338,  d\s  1-096  (semi¬ 
carbazone,  m.  p.  126 — 127°),  and  m.  p.  8 — 9°,  b.  p. 
124 — 125°/13  mm.,  nf,9  1-5222,  d\s  1-059,  respectively. 
In  the  preparation  of  phenyl  (3-methoxystyryl  ketone 
(cf.  A.,  1925,  i,  559),  a  small  quantity  of  a  substance, 
m.  p.  103 — 105°,  is  obtained,  which  may  be  the  other 
stereoisomeride.  Phenyl  a(3-dibromo-a-methoxy-{3- 
phenylethyl  ketone  (cf.  ibid.)  yields  y-bromo-ay-di- 
pheny  lpr  opane  -  a  (3-  dione  (A.,  1917,  i,  343)  with 
hydrobromic  acid.  ay-Diphenylpropane-a(3-dione 
exists  in  three  modifications:  (a)  stable,  m.  p.  90°; 
(b)  labile,  m.  p.  67° ;  and  (c)  oily ;  (c)  is  obtained 
on  heating  (a)  or  (6)  and  can  be  resolidified  only  after 
conversion  into  a  metallic  derivative.  Phenyl 
fi-dhoxystyryl  lcelone,  m.  p.  34 — 35°,  b.  p.  175— 
176°/2-5  mm.,  is  converted  by  sodium  or  potassium 
hydroxide  into  (3-ethoxystyrene  and  benzoic  acid. 

H.  E.  F.  Notton. 

Oximes  of  2  : 4-dinitrobenzil  and  the  Beck¬ 
mann  change.  G.  Bishop  and  0.  L.  Brady 
(J.C.S.,  1926,  810 — 813). — The  supposed  (3-oxime  of 
2  : 4-dinitrobenzil  previously  described  (ibid.,  1922, 
121,  2364)  has  been  found  to  be  a  mixture.  The 
reactions  of  the  a-  and  (3-oximes  are  best  explained 
by  adopting  the  view  that  the  Beckmann  change 
takes  place  in  the  tram-  and  not  in  the  cis- sense. 
The  a-oxime,  when  heated  with  alcohol  at  165°, 
yields  l-nitro-i-keto-3-phenyl-l  :  2-benzoxazine,  m.  p. 
169°,  identical  with  the  product  obtained  by  the 
action  of  alkali  on  the  impure  [3-oxime,  and  previously 
described  as  4-nitrosalicylonitrile  (loc.  cit.,  p.  2369). 


The  benzoxazine  gives  benzonitrile  and  4-nitro- 
salicylic  acid  on  hydrolysis.  When  treated  with 
sodium  ethoxide  in  alcohol,  the  a-oxime  yields  a  red 
compound  considered  to  be  6-nitro-3-keto-2-phenyl- 
\j/-indole-l-oxide,  m.  p.  19S°,  which,  when  boiled  with 
excess  of  aqueous  alkali,  yields  bcnzaldehyde  and 
an  amorphous  product.  (3-2  : 4-Dinitrobenzilmon- 
oxime,  m.  p.  168°,  is  formed  together  with  the  a-oxime, 
the  above  benzoxazine,  and  possibly  a  fourth  oxime, 
when  2  :  4-dinitrobenzil  in  cold  alcoholic  solution  is 
treated  with  3  equivalents  of  hydroxy lamine.  The 
products  of  the  Beckmann  change  are  benzoic  acid 
and  2 :4-dinitrobenzonitrile.  When  heated  with  alkali, 
the  (3-oxime  gives  benzoic  acid  and  4-nitrosalicylo¬ 
nitrile  by  way  of  an  unstable  isooxazole. 

J.  S.  H.  Davies. 


New  derivatives  of  naphthaquinones.  R. 
Lantz  and  A.  Wahl  (Compt.  rend.,  1926,  182,  976 — 
978 ;  cf.  A.,  1925,  i,  820, 1159). — 2-Hydroxy-a-naphtha- 
quinone-\-imine-±-anil,  C10H5(OH)(!NH)!NPh,  is  pre¬ 
pared  by  shaking  1 -amino- p-naphthol-4-sulphonic 
acid  or  1  -amino- (3-naphthol  with  air  or  oxygen  in  the 
presence  of  aniline  in  alkaline  solution.  The  com¬ 
pound  is  readily  hydrolysed  by  acids,  giving  2-hydr- 
oxy-a-naphthaquinone-4-anil.  Other  derivatives  of 
the  naphthaquinones  may  be  prepared  in  an  analogous 
manner,  using  other  primary  amines  and  other 
naphthalene  derivatives.  L.  F.  Hewitt. 


1  :  5-Dichlor o-9-phenylanthracene .  E.  de  B. 
Barnett  and  M.  A.  Matthews  (Ber.,  1926,  59,  [B], 
670 — 679). — 1  :  5-Dichloro-9-bromoanthrone  is  con¬ 
verted  by  benzene  in  the  presence  of  aluminium 
chloride  into  1  : 5-dichloro-Q-phenylanthr07ie,  m.  p. 
245°.  The  substance  closely  resembles  1  :  5-dichloro- 
anthrone,  but  shows  markedly  less  tendency  towards 
enolisation,  whilst  its  other  properties  indicate  that 
substitution  in  the  meso-position  occurs  in  the  anthr¬ 
acene  series  only  if  the  bridged  linking  is  present. 
Thus  the  anthrone  is  not  attacked  by  a  large  excess 
of  chlorine  in  carbon  tetrachloride  solution  with  or 
without  addition  of  iodine,  whereas  1  :  5 -dichloro- 


9-phenylanthranyl  acetate,  CGH3C1<C^^^  ^C6H3C1, 

m.  p.  167°,  is  readily  converted  into  1:5:  9-tri- 
chloro  -  9  - phenylanthrone,  m.  p.  195°.  Similarly, 
bromine  in  carbon  disulphide  transforms  the  acetate 
into  1  : 5-dichloro-$-bromo-Q-phenylanlhrone,  m.  p. 
171°,  but  does  not  attack  1  : 5-dichloro-9-phenyl- 
anthrone.  Concentrated  nitric  acid  converts  the 
acetate  into  1  :  o-dichloro-Q-nitro-Q-phenylmithrone, 
m.  p.  140°  (decomp.),  whereas  under  rather  more 
drastic  conditions  it  transforms  1  : 5-dicliloro-9- 
phenylanthrone  into  1  :  o-dich  lor  o-'-i -hydroxy- 9  -  nitre  - 
phenylanthrone,  m.  p.  270°.  Dichlorophenylanthrone 
is  very  resistant  to  potassium  dichromate  in  glacial 
acetic  acid,  but  is  oxidised  by  chromic  acid  in  boiling 
pyridine  to  1  :  o-dichloro-9-hydroxy-(J-phenylanthrone, 
m.  p.  224°  (obtained  also  from  the  acetate  and  nitric 
acid  in  boiling  glacial  acetic  acid).  The  hydroxy  - 
anthrone  could  not  be  acetylated,  but  1  :  5 -dichloro- 
d-acetoxy-Q-phenyla?ithrone,  m.  p.  254°,  is  obtained 
from  the  9-bromo-compound,  sodium  acetate,  and 
glacial  acetic  acid.  1  :  o-Dichloro-9-phenylanthrone 
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is  readily  reduced  by  zinc  dust  and  concentrated 
hydrochloric  acid  to  1  :  5-dichloro-0-phenylanthracene, 
m.  p.  104°  (1  :  5-dichloro-10-bromo-0-phenylanthracene, 
iu.  p.  174—175°,  is  described),  which  with  chlorine 
affords  1:5:9:  10-tetracliloro-0-phenyl-0  :  10-dihydro- 
anthracene,  ru.  p.  175°  (decomp.),  which  passes  at 
200°  into  1:5:  lO-trichloro-O-phenylanthracene,  m.  p. 
96°.  With  aniline  and  dimethylanilinc,  it  yields, 
respectively,  1  : 5-dichloro-10-anilino-0-phenylanthr- 
acene,  m.  p.  194°,  and  1  :  5-dichloro-10-dimethylamino- 
phenyl-O-phenylanthracene,  m.  p.  232°.  It  is  hydro¬ 
lysed  by  aqueous  acetone  in  the  presence  of  calcium 
carbonate  to  1  :  5-dichloro-0  :  10-dihydroxy-0-phenyl- 
9  :  10-dihydroanthracene,  m.  p.  164°,  and  converted 
by  the  respective  boiling  alcohols  into  1  : 5-dichloro- 
9  :  10  -  dimethoxy- 9  -  phenyl  -  9  :  10  -  dihydroanthracene, 
m.  p.  210°,  and  1  :  5-dichloro-0  :  10-diethoxy-0-phenyl- 
9  :  10-dihydroanthracene,  m.  p.  201°;  under  different 
conditions,  1  :  5-dichloro-10-ethoxy-Q-phenylanthracene, 
m.  p.  124°,  is  produced.  1  : 5-Dichloro-9-plienyl- 
anthracenc  is  converted  by  nitric  acid  in  glacial 
acetic  acid  solution  into  1  :  5-dichloro-lO-nitro-O-acet- 
oxy-0 -phenyl-0  :  10-dihydroanthraccnc,  m.  p.  171°  (de¬ 
comp.),  which  is  transformed  by  boiling  ethyl  alcohol 
in  the  presence  of  a  little  sulphuric  acid  into  1  :  5 -di- 
chloro-10-nitro-0-ethoxy  -  9  -phenyl -  9  :  10  -  diliydroantlir  - 
acene,  m.  p.  200°.  H.  Wren. 

9-Metliylene-,  9-methyl-,  and  9  :  9-dimethyl- 
anthrone.  E.  de  B.  Barnett  and  M.  A.  Matthews 
(Bcr.,  1926,  59,  [B],  767— 770).— 9-Mcthylcneanthr- 
one,  prepared  by  the  successive  addition  of  piperidine 
and  40%  formaldehyde  to  a  boiling  solution  of 
anthrone  in  methyl  alcohol,  is  reduced  by  zinc  dust 
and  ammonia  to  a-0-anthracyl- [i-0-0  :  10 -dihydroanthr- 
acylethane,  m.  p.  30S°.  9 -Methylanthrone,  m.  p.  65°, 
prepared  by  boiling  lO-mcthoxy-9-methylanthracene 
with  glacial  acetic  and  hydrochloric  acids,  is  con¬ 
verted  by  acetic  anhydride  and  pyridine  into  9 -methyl- 
anthracyl  acetate,  m.  p.  167° ;  it  is  reduced  by  zinc 
dust  and  acetic  and  hydrochloric  acids  to  9  :  9 '-di¬ 
methyl -9  :  10-dihydrodianthracyl,  m.  p.  above  300°, 
accompanied  by  a  little  9-mcthylanthracene,  and  by 
zinc  dust  and  ammonia  to  9-methylanthracene. 
Treatment  of  9  : 9-dimethylanthrone  with  zinc  in 
acid  solution  affords  tetramethyltetrahydrodianthracyl, 
m.  p.  315°.  H.  Wren. 

Colouring  matters  of  sandalwood.  [Constitu¬ 
tion  of  santalin.]  H.  Dieterle  and  W.  Stegemann 
(Arch.  Pharm.,  1926,  264,  1 — 32). — Red  sandalwood 
(from  Pterocarpus  sanlalinus)  is  shown  to  contain 
four  colouring  matters,  viz.,  santalin,  soluble  in  cold 
alcohol,  insoluble  in  ether;  deoxysantalin,  soluble 
in  alcohol  and  in  ether ;  “  colouring  matter  A,”  in¬ 
soluble  in  cold  alcohol  and  in  ether,  soluble  in  hot 
alcohol ;  “  colouring  matter  B,”  insoluble  in  hot 

alcohol,  but  dissolved  by '  potassium  hydroxide 
solution.  The  individuality  of  these  compounds  is 
proved  by  the  fact  that,  after  repeated  purification, 
each  shows  a  characteristic  absorption  spectrum 
(maxima  at  X  502,  495,  490,  and  485,  respectively). 

When  purified  from  “  colouring  matter  A,”  santalin 
sinters  at  268°  (decomp,  above  300°).  The  diacetyl 
derivative  has  a  mol.  wt.-,  determined  by  East’s 
method,  which  confirms  the  formula,  C15H1405, 


attributed  to  santalin  (Merck)  by  Cain  and  Simonsen 
(J.C.S.,  1912,  101,  1061).  The  conclusions  of  O’Neill 
and  Perkin  {ibid.,  1918,  113,  125)  W'cre  unsound, 
these,  and  earlier,  discrepancies  having  been  due  to 
the  “  santalin  ”  examined  being  impure. 

When  the  diacetyl  derivative  is  reduced  with  zinc 
dust  and  acetic  acid,  a  di/M/dro- compound,  m.  p.  183°, 
is  obtained  {diacetyl  derivative,  decomp.  270 — 280°). 

Santalin  contains  a  methoxyl  group  and  two 
hydroxyl  groups  (Cain  and  Simonsen,  loc.  cit.),  and 
the  above  result  indicates  that  it  is  an  anthraquinone 
derivative.'  When  it  is  distilled  over  zinc  dust,  or 
reduced  with  hydriodic  acid  and  red  phosphorus,  an 
oily  product  is  obtained,  in  small  yield,  v'hich  can 
be  oxidised  by  chromic  acid  to  a  yellow'  substance 
resembling  anthraquinone  in  general  behaviour. 
When  santalin  is  oxidised,  in  hot  acetic  acid  solution, 
by  nitric  acid,  it  yields  oxalic  acid  and  stypbnie  acid. 
When  oxidised  in  alkaline  solution  with  hydrogen 
peroxide  (in  presence  of  cobalt  sulphate),  it  yields 
another  coloured  comjjound,  C15H10O7  ( sodium  salt, 
m.  p.  about  123°).  When  treated  in  acetic  acid 
solution  with  bromine,  santalin  affords  two  isomeric 
6romo-dcrivatives,  ClsH1707Br3,  ono  soluble,  the 
other  insoluble  in  ether;  both  are  debrominated  by 
the  action  of  zinc  and  acetic  acid,  yielding  compounds 
resembling  that  produced  by  oxidising  santalin  with 
hydrogen  peroxide.  When  santalin  is  fused  with 
potassium  hydroxide,  no  recognisable  products  are 
obtained.  When  oxidised  by  ozone,  it  yields  oxalic 
acid  and  unidentified  products;  wiien,  however,  it 
is  oxidised  in  alkaline  solution  by  potassium  ferri- 
cyanide,  a  product  is  obtained  that  consists  of  an 
as  yet  unidentified  colouring  matter,  together  with 
homopterocarpin,  m.  p.  83-5°,  identical  with  that 
obtained  by  extracting  sandalwood,  mixed  with 
slaked  lime,  with  ether. 

It  is  concluded  that  santalin  is  a  methoxy-deriv- 
ative  of  1  :  3-dihydroxy-5  :  6  :  7  :  8-tetrahydroanthra- 
quinone,  but  it  is  not  possible  to  locate  the  position 
of  the  methoxyl  group.  W.  A.  Silvester. 

Condensation  products  [dyes]  of  the  anthra- 
quinone  series.  Farbw.  vorm.  Meister,  Lucius, 
und  Bruning. — See  B.,  1926,  311. 

Dyes  of  the  dihenzanthrone  series.  Badische 
Anilin-  und  Soda-Fabrik. — See  B.,  1926,  311. 

Hydroxyanthraquinones.  J.  Thomas,  H.  W. 
Hereward,  and  Scottish  Dyes,  Ltd. — See  B.,  1926, 
312. 

1:2:3: 4-Tetrahydroxyanthraquinone.  Farb- 
enfabr.  vorm.  F.  Bayer  und  Co. — See  B.,  1926,  312. 

Strophanthin.  EX.  Crystalline  Komhe 
strophanthin.  W.  A.  Jacobs  and  A.  Hoffmann 
(J.  Biol.  Chem.,  1926,  67,  609 — 620). — After  shaking 
crystalline  Kombe  strophanthin  (A.,  1924,  i,  67)  with 
a  mixture  of  chloroform  and  water,  there  wras  obtained 
from  the  chloroform  solution  a  substance  identical 
with  the  cymarin  of  Windaus  and  Hermanns  (A., 
1915,  i,  703).  The  anhydrous  substance  had  m.  p. 
204 — 205°,  [ajg  +37-8°  in  chloroform;  on  hydro¬ 
lysis,  it  yielded  97%  of  the  theoretical  amount  of 
cymarose;  it  gave  a  monoacetyl  derivative,  m.  p. 
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ICO — 101°.  The  formation  of  the  latter  compound 
indicates  that,  in  strophanthin,  the  probable  point 
of  union  of  the  sugar  to  strophanthidin  is  the 
y-liydroxyl  group  of  the  latter.  The  aqueous  solution 
yielded  a  second  glucoside,  Kombe  strophanthin-B, 
C30H540 14, 1  •  65H20 ,  ill .  p .  1 76° ;  on  hydrolysis,  it  yielded 
strophanthidin  and  a  sugar  which  gave  no  pentoso 
reactions  and  did  not  yield  a  crystalline  osazone  after 
further  hydrolysis,  but  gave  the  reactions  of  cymarose ; 
it  was  therefore  probably  a  disaccharide  of  the  latter 
with  a  hexose.  The  glucoside  gave  a  telra-acelyl 
derivative,  m.  p.  167°.  The  mother-liquor  from  the 
glucoside  yielded  a  further  amorphous  residue  of 
mixed  glucosides.  “  Crystalline  Kombe  strophan¬ 
thin  ”  is  therefore  a  complex  mixture,  probably  not 
of  constant  composition.  C.  R.  Harington. 

Essential  oil  of  Daucus  carota,  L.  Y.  Asahina 
and  T.  Tsukamoto. — See  B.,  1926,  339. 

Aliphatic  terpenes  and  their  derivatives.  V. 
C.  J.  Enklaar  (Rec.  trav.  chim.,  1926,  45,  337 — 
341). — The  constitution,  that  of  (3£-dimetliyl-A“,’>- 
octatriene,  previously  assigned  to  ocimcne  (cf.  A., 
1917,  i,  111),  has  been  confirmed  by  microchemical 
oxidation  of  the  hydrocarbon  with  potassium  per¬ 
manganate  under  varying  conditions,  and  micro - 
chemical  analysis  of  the  crystalline  barium  or  lead 
salts  of  the  acids  so  obtained.  J.  W.  Baker. 

Hydration  of  nopinene.  G.  Atjsterweil  (Bull. 
Soc.  chim.,  1926,  [iv],  39,  690 — 698). — Nopinene 
readily  takes  up  the  elements  of  water  or  acid  on 
treatment  with  mineral  or  organic  acids ;  the  position 
of  addition  depends  on  the  temperature  and  on  the 
acid  used.  With  cold,  more  or  less  dilute  mineral 
acids  an  ether  salt  is  formed;  thus  with  45% 
sulphuric  acid  at  15 — 20°  nopinene,  CaH13lCH2, 
yields  the  hydrogen  sulphate  of  pinene  hydrate, 
CpHjjlCMe’O’SOgH.  The  sodium  salt  rapidly  resinifics 
in  air  in  the  presence  of  alkali,  and  is  readily  hydro¬ 
lysed  to  pinene  hydrate ;  the  latter  substance  gives 
all  the .  reactions  described  by  Wallach  for  homo- 
nopinol,  and  on  warming  with  dilute  sulphuric  acid 
is  converted  into  tcrpineol.  Cold  5%  sulphuric  acid 
slowly  converts  it  into  terpineol  and  then  into  terpin 
hydrate.  On  heating,  or  with  very  concentrated 
acids,  still  containing  water,  the  bridge  linking  of 
nopinene  is  broken.  Organic  acids  do  not  react  with 
nopinene  in  the  cold.  With  salicylic  acid  (2  mols.)  at 
160°,  nopinene  yields  35 — 36%  of  bornyl  esters  and 
15%  of  a  mixture  of  terpenes  containing  pinene, 
limonene,  and  terpinone.  With  weaker  acids,  such 
as  benzoic  and  abietic  acids,  and  at  temperatures  up 
to  145°,  the  yield  of  bornyl  esters  decreases  and  the 
yield  of  pinene  increases.  With  still  less  acidic 
substances  like  phenols,  and  in  the  absence  of  water 
and  with  a  temperature  maximum  of  145 — 150°, 
pinene  is  the  sole  product  and  only  traces  of  bornyl 
or  fenchyl  esters  are  formed.  Very  feebly  acidic 
phenols,  such  as  methyl  salicylate,  are  without  action. 
With  abietic  acid,  the  isomerisation  is  complete  in 
20  hrs.  at  175°  (yield  of  pinene,  97-6%) ;  only  traces 
of  bornyl  esters  are  formed,  but  some  camphene  is 
produced.  This  is  of  importance  in  the  distillation  of 
turpentine,  since  even  at  145 — 150°  the  nopinene  is 


converted  into  pinene  at  the  rate  of  about  2%  per  hr. 
In  the  presence  of  catalysts,  such  as  boroacetic 
anhydride,  addition  at  the  bridge-linkings  is  promoted. 
Thus  with  acetic  acid  (2  mols.)  about  44r — 45%  of 
bornyl  acetate  is  formed,  together  with  increased 
amounts  of  terpenyl  esters,  the  same  effect  being 
observed  with  benzoic  acid.  Pinene  under  the  same 
conditions  gives  a  yield  of  bornyl  esters  about  10 — 
12%  lower.  R.  Brightman. 

Homologues  of  the  camphor  group.  IV. 
Methyltricyclene  in  relation  to  the  dehydration 
of  methylfenchyl  alcohol.  S.  S.  Nametkin  and 
L.  J.  Brunsova  (J.  Russ.  Phys.  Ghem.  Soc.,  1925,  57, 
80 — 86). — The  authors  have  prepared  methyltri¬ 
cyclene,  b.  p.  168 — 168-5°/762  mm.,  m.  p.  110-5 — 111°, 
by  oxidising  Q-methylcamphor  (cf.  Bredt,  A.,  1919, 
i,  125)  hydrazone,  m.  p.  103 — 105°,  b.  p.  153 — 154°/42 
mm.,  by  means  of  mercuric  oxide,  and  find  it  to  bo 
different  from  the  a-methylcamphene,  b.  p.  170-5 — 
171°/764  mm.,  m.  p.  41 — 43°,  formed  on  dehydration 
of  methylfenchyl  alcohol  or  methylborneol  (cf. 
Zelinski  and  Zelikov,  A.,  1902,  i,  3).  The  formation 
of  a-methylcamphene  from  methylfenchyl  alcohol 
proceeds  normally  (cf.  Bouveault  and  Blanc,  A., 
1905,  i,  222 ;  Moycho  and  Zienkowski,  ibid.,  654), 
whereas  its  formation  from  methylborneol  involves 
pinacolin  rearrangement.  The  supposed  methyl¬ 
tricyclene  or  jpeneycZohomocamphano  obtained  by 
Bredt  by  dehydration  of  these  alcohols  by  heating 
them  with  acetic  anhydride  at  110°  (cf.  A.,  1918,  i, 
383)  consists  of  a  mixture  of  a-methylcamphenc  with 
another  hydrocarbon  of  higher  b.  p.,  possibly  methyl¬ 
tricyclene  or  (3-methylcamphene. 

Q-Methylcamphorazine,  CnH1RlN-N.‘C,,H18,  has  m.  p. 
131—133°.  T.  H.  Pope. 


Camphor  group.  II.  Formation  of  a  new 
camphorcarboxylic  acid  from  camphane-2- 
carboxylic  esters.  Y.  Mttrayama  and  S.  Tanaka 
(J.  Pharm.  Soc.  Japan,  1926,  No.  527,  1 — 4;  cf. 
ibid.,  1925,  No.  624,  882). — Silver  camphane-2-carb- 
oxylate  was  converted  into  the  methyl  (b.  p.  106 — 
112°/4  mm.),  ethyl  (b.  p.  110 — 115°/7  mm.),  and 
isopropyl  esters  (b.  p.  155 — 157°/3  mm.),  which  were 
oxidised  by  chromic  anhydride  in  acetic  acid  solution 
to  esters  of  epicamphorcarboxylic  acid  and  isolated 
as  semicarbazones ;  that  from  the  methyl  ester  has 
m.  p.  215°,  from  the  ethyl  ester,  m.  p.  213—214°,  and 
from  the  isopropyl  ester,  m.  p.  195 — 197°.  The 
esters  were  converted  into  epicamphor carboxylic  acid 
semicarbazone,  m.  p.  231°,  by  treating  with  excess  of 

CH9%Me— CH-COoH  alc?h°Hc  potassium  hydroxide, 
and  then  into  epi camphor carb- 


]  0Me2  I 

CO— CH-— GH„ 


oxylic  acid  (annexed  formula), 
m.  p.  185°,  [a]D  0,  by  boiling 
with  30%  hydrochloric  acid.  K.  Kashema. 


Lupeylene,  a  new,  crystalline  triterpene.  K.  A. 
Vesterberg  and  H.  D.  Nojd  (Bcr.,  1926,  59,  [2?], 
660 — 661). — Lupeol,to  which  the  composition  C30H50O 
is  assigned,  is  transformed  by  phosphorus  penta- 
chloride  into  lupeylene,  m.  p.  173 — 174°.  The  relation¬ 
ship  of  the  hydrocarbon  to  the  lupeylene,  m.  p.  212°, 
of  Jungfleiseh  and  Leroux  (A.,  1907,  i,  783)  is  not 
established.  H.  Wren. 
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Esters  of  furfuroic  acid.  J.  E.  Zanetti  and 
C.  0.  Beckmann  (J.  Amer.  Cliem.  Soc.,  1926,  48, 
1067 — 1069). — The  following  furfuroates  were  pre¬ 
pared  by  heating  the  respective  alcohols  with  a  slight 
excess  of  furfuroic  acid  at  120 — 135°  for  12 — 25  hrs., 
during  which  a  slow  stream  of  hydrogen  chloride  was 
passed  through  the  mixture  :  n-butyl,  b.  p.  83 — 84°/l 
mm.,  df  1-0555;  n -amyl,  b.  p.  95 — 97°/l  mm.,  df 
1-0335;  n -hexyl,  b.  p.  105 — 107°/1  mm.,  df  1-0170; 
■heptyl,  b.  p.  116 — 117°/1  mm.,  df  1-0005,  and  n -octyl 
furfuroate,  b.  p.  126 — 127°/1  mm.,  df  0-9885;  see.- 
butyl,  b.  p.  67 — 69°/l  mm.,  df  1-0465  ;  sec. -amyl,  b.  p. 
75 — 77°/l  mm.,  df  1-039;  and  sec. -hexyl  furfuroate, 
b.  p.  86 — 88°/l  mm.,  df  1-012.  The  esters  darken 
when  kept,  chiefly  owing  to  oxidation. 

F.  G.  Willson. 

Styrylpyrylium  salts.  VI.  Styryl  derivatives 
of  9-methylxanthylium  chloride  and  3  : 6-di- 
hydroxy-9-methylxanthylium  chloride.  H.  At¬ 
kinson  and  I.  M.  Heilbron  (J.C.S.,  1926,  676 — 684). 
— 9-Methylxanthenol  (Decker,  A.,  1905,  i,  667)  in 
ethereal  solution  condenses  with  aromatic  aldehydes 
on  saturation  with  dry  hydrogen  chloride.  With 
benzaldehyde,  9-styrylxanthylium  chloride  is  formed 
identical  with  the  compound  prepared  by  Ziegler  and 
Ochs  (A.,  1922,  i,  1047).  4' -Hydroxy-9-styrylxanthyl- 
ium  chloride  is  similarly  prepared  from  p-hydroxy- 
benzaldehyde,  bright  green  needles  (+1H-C02H). 
With  vanillin,  4' -hydroxy-2' -methoxy -9-styrylxanthyl¬ 
ium  chloride,  m.  p.  135°  (+H-C02H),  results.  These 
salts  dissolve  in  dilute  formic  acid,  giving  violet  to 
blue  solutions,  and  on  dilution  with  water  yield  the 
corresponding  quinonoid  anhydro-bases,  which,  in 
presence  of  alkali,  are  slowly  transformed  into  the 
colourless  carbinols.  4' -M ethoxy -9- sly  rylxanthylium 
chloride,  prepared  by  condensation  with  anisaldehyde, 
separates  in  bright  green  needles  soluble  in  dilute 
formic  acid  to  a  dark  violet  solution  from  which 
water  slowly  precipitates  the  colourless  carbinol  base, 
quinonoid  rearrangement  being  precluded.  3' :  4'- 
Methylenedioxy-H- styrylxanthylium  chloride  is  similarly 
prepared  from  pipcronal  (zinc  double  salt,  +  H20). 

3  :  Q-Dihydroxy-9-melhylxanthylium  chloride  (Kehr- 
mann,  A.,  1910,  i,  406)  is  readily  obtained  by  saturating 
a  mixture  of  resacetophenone  and  resorcinol  at  140 — 
170°  with  dry  hydrogen  chloride.  The  following  sub¬ 
stituted  3  :  6-dihydroxy-9-styrylxantliylium  chlorides 
are  prepared  by  saturating  a  suspension  of  the 
9-mothylxanthylium  salt  in  alcohol,  together  with 
the  appropriate  aldehyde,  with  dry  hydrogen  chloride, 
the  reaction  being  completed  by  boiling  under  reflux  : 
3:4':  Q-trihydroxy-d-styrylxanthylium  chloride,  m.  p. 
273 — 274°  (-fH20);  3  :  6-dihydroxy  A' -methoxy -9- 
styrylxantliylium  chloride,  m.  p.  282°  (+ H20) ; 
3  :  4' :  6  -  trihydroxy  -  5'  -  methoxy  -  9  -  styrylxanthylium 
chloride,  m.  p.  244° ;  3  :  Q-dihydroxy-4f  :  5' -methylene- 
dioxy-Q- styrylxanthylium  chloride,  m.  p.  316°.  Unlike 
the  styryl  salts  having  the  unsubstituted  xanthylium 
nucleus,  these  derivatives  yield  neither  quinonoid  nor 
carbinol  bases  on  dilution  of  the  solutions  with  water 
or  on  treatment  with  alkali.  This  is  accounted  for  by 
the  stabilising  influence  of  the  m-hydroxyl  group  (cf . 
Walker  and  Heilbron,  A.,  1925,  i,  693).  p-Dimethyl- 
aminobenzaldehyde,  when  boiled  in  alcohol  with 


3  :  6-dihydroxy-9-methylxanthylium  chloride,  yields 
4'  -dimethylamino-3  :  6  -  dihydroxy  -  9  -  styrylxanthylium 
chloride,  green  needles,  giving  green  solutions  in 
alcohol  and  acetone,  changing  to  red  on  dilution  with 
water ;  the  salt  dissolves  in  dilute  sodium  hydroxide 
with  bright  scarlet  coloration.  C.  Hollins. 

Action  of  the  oxides  and  oxy-acids  of  nitrogen 
on  (3-dinaphthylene  oxide.  H.  Ryan,  D.  Flood, 
and  P.  McNultz  (Proc.  Roy.  Irish  Acad.,  1926,  B, 
37,  84 — 89). — p-Dinaphthylene  oxide,  m.  p.  216° 
(cf.  Eckstein,  A.,  1905,  i,  S85),  when  treated  in  carbon 
tetrachloride  solution  with  1  mol.  of  nitric  acid  at  the 
ordinary  temperature,  yields  Hodgkinson  and  Lim- 
pach’s  nitro-B-dinaphthylene  oxide,  m.  p.  185° 
(J.C.S.,  1891,  59,  1100).  With  2 — 6  mols.  of  nitric 
acid,  there  is  also  formed  an  increasing  amount  of  a 
dinitro-$-dinaphthylene  oxide,  m.  p.  318°,  isomeric 
with  Knecht  and  Unzeitig’s  compound  (A.,  1881,  281). 
With  excess  of  fuming  nitric  acid  alone,  a  tetranitro- 
$-dinaphthylene  oxide,  m.  p.  342°  (decomp.),  is  formed 
isomeric  with  Hodgkinson  and  Limpach’s  product, 
and  with  the  tetranitro-fi-dinaphthylene  oxide,  decomp, 
about  320°,  obtained  by  the  action  of  nitrogen 
peroxide  vapour  on  solid  (3-dinaphthylene  oxide.  In 
acetic  acid  solution,  nitrogen  peroxide  yields  the 
dinitro-derivative,  m.  p.  318°.  R.  Brightman. 

Nitrodiphenylene  sulphides.  C.  Courtot  and 
C.  Pomonis. — Sec  this  vol.,  605. 

Diphenylene  sulphide.  C.  Courtot  and  C. 
Pomonis  (Compt.  rend.,  1926,  182,  931 — 932;  cf. 
this  vol.,  605). — The  compound  described  in  a  previous 
communication  ( loc .  cit.)  has  the  constitution  2  :  2'-di- 
aminodiphenylene  sulphide,  since  its  diacetyl  deriv¬ 
ative  when  oxidised  to  the  corresponding  sulphone, 
and  this  latter  fused  with  alkalis,  yields  4  : 4'-di- 
amino-3-hydroxydiphenyl,  showing  that  the  amino- 
groups  are  in  the  para-position  with  respect  to  the 
diphenyl  linking.  L.  F.  Hewitt. 

Transitions  from  the  indole  to  the  quinoline 
series.  II.  G.  Heller  [with  R.  Fuchs,  P.  Jacob- 
sohn,  M.  Raschig,  and  E.  Schutze]  (Ber.,  1926,  59, 
[B],  704 — 710). — The  main  product  of  the  action  of 
diazomethane  on  isatin  is  2  :  3-dihydroxyquinoline 
(cf.  A.,  1919,  i,  283) ;  if,  however,  the  solution  of  the 
crude  product  in  sodium  hydroxide  is  preserved,  a 
sodium  salt  separates  which  yields  3  :  4 -dihydroxy- 
isoquinoline,  m.  p.  189 — 190°  (the  constitution  is 
assigned  on  account  of  its  non-identity  with  any 
of  the  theoretically  possible  dihydroxyquinolines). 
5-Chloroisatin  affords  G-chloro-2  :  3-diketotetrahydro- 
quinoline,  m.  p.  281 — 282°,  whereas  5-bromoisatin 
yields  6-bromo- 2  :  3-diketotetrahydroquinoline,  m.  p. 
268°,  and  apparently  an  isomeride,  m.  p.  about  220° 
(decomp.)  after  darkening  at  190°.  The  following 
compounds  are  analogously  prepared  :  6  :  8-dibromo- 
2  :  3-diketotetrahydroquinoline,  m.  p,  242 — 243°  after 
darkening ;  b-chloro-Q-bromo-2  :  8-dihydroxy  quinoline, 
m.  p.  259 — 260°  after  darkening  ( monoacetate ,  m.  p. 
270°);  2  :  3-dihydroxy-8-methylquinoline,  m.  p.  253°; 
2  :  8-dihydroxy-b  :  6  :  8-trimethylquinoline,  m.  p.  259° ; 
Z-hydroxy-2-keto-\-methylquinoline,  m.  p.  185 — 186°; 
Q-chloro-2  :  3-diketo-\-methyltetrahydroquinoline,  m.  p. 
196 — 197°;  2  :  3-diketo-l  :  8-dimethyltetrahydroquinol- 
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ine,  m.  p.  168 — 16S-5°;  6:8-dibromo-2:3-diketo-l- 
methyltetrahydroquinoline,  m.  p.  194 — 195°. 

1:4:5:  7 -Tetramethyli satin,  in.  p.  199 — 200°,  and 
(3-naphthisatin  react  sluggishly  with  diazometliane, 
the  latter  substance  giving  a  compound,  m.  p.  254 — 
256°;  N-melhyl-$-naphthisatin,  m.  p.  216 — 218°,  is 
described. 

1  :  7 -Dimethylisatin,  m.  p.  171 — 172°,  acetyl- 4  :  6- 
dimethylisatin,  m.  p.  151°,  and  4  :  0-dimethyl-3-isat- 
oxime,  in.  p.  220 — 221°  after  darkening  at  218°,  are 
incidentally  described.  H.  Wren. 

Tautomerism  in  the  thyroxin  molecule.  C.  S. 
Hicks  (J.C.S.,  1926,  643 — 645). — The  absorption 
spectra  of  acetylthyroxin  in  75%  alcohol  and  of 
thyroxin  in  acid  75%  alcohol  both  show  bands  at 
2850  and  2925  A.,  the  third  band  at  2750  A.  present 
in  the  curve  for  alkaline  thyroxin  solutions  being 
absent  in  both  cases.  It  is  suggested  that  thyroxin 
exists  in  ketonic  form  in  acid  solution,  the  enolic 
(physiologically  active)  form  being  favoured  in 
alkaline  solution.  C.  Hollins. 

Syntheses  of  a-unsubstituted  dipyrryl-ethanes 
(carboxylic  acids],  and  -methanes,  and  pyrrole- 
aldehydes  ;  dialdehydes  of  bimolecular  pyrroles. 
H.  Fischer  and  P.  Halbig  (Annalen,  1926,  447, 
123 — 139). — Ethyl  s-di-(4-methyl-2-pyrryl)ethane- 
3  :  3'  :  5  :  5'-tetracnrboxylate  (cf.  A.,  1924,  i,  1232)  is 
hydrolysed  by  sodium  hydroxide  to  the  5  :  5 '-dicarb- 
oxylic  acid,  m,  p.  225°  (decomp.),  which  gives,  on 
heating  in  a  vacuum,  ethyl  di-(4-methyl-2-pyrryl)- 
ethane- 3  :  3 '-dicarboxylate,  m.  p.  171°,  and  a  little 
ethyl  3-methylpyrrole-3-carboxylate.  The  former  is 
converted  by  Gattermann’s  method  into  ethyldi-(5-alde- 
hydo  -  4-methyl  -  2  -  pyrryl)ethane  -3:3'-  dicarboxylate, 
m.  p.  219°  [phenylhydrazone ,  m.  p.  248°  (decomp.), 
oxime,  m.  p.  245°],  whilst  it  is  reduced  by  acetic- 
hydriodic  acid  at  100°  to  di-(4-methyl-2-pyrryl)ethane, 
m.  p.  135 — 136°.  The  latter,  unlike  the  dipyrryl- 
methanes  and  blood  pigments,  is  not  further  broken 
up  under  these  conditions.  Ethyl  4-methyl-2-bromo- 
methylpyrrole-3  :  5-dicarboxylate,  (A),  condenses  with 
ethyl  2  :  4-dimethylpyrrole-3-carboxylate  in  presence 
of  hydrochloric  acid  to  give  ethyl  3:5:  4' -trimethyl- 
2  :  2' -dipyrrylmethane-3’ :  4  :  5 '-tricarboxylate,  m.  p. 
157 — -158°.  Ethyl  2:4:  4' -trimethyl-3  :  2 '-dipyrryl- 
methane- 3'  :  5  :  5' -tricarboxylate,  m.  p.  160°,  and  ethyl 
2:5:  4' -trimethyl-3  :  2' -dipyrrylmethane-3' :  4  :  5' -tri¬ 
carboxylate,  m.  p.  156 — 157°,  are  similarly  prepared. 
Ethyl  3:5:  4' -trimethyl-2  :  2' -dipyrrylmethane-3' :  4 : 5'- 
tricarboxylate,  m.  p.  157 — 158°,  is  obtained  on  con¬ 
densing  (A)  in  methyl  alcohol  with  ethyl  2  :  4-di- 
methylpyrrole-3-carboxylate,  and  also  by  fusing 
the  latter  with  3  :  5-dicarbethoxy-4-methyl-2-pyrryl 
carbinol  (sec  following  abstract).  Ethyl  di-(4-methyl- 

2-pyrryl)methane-3  :  3'  :  5  :  5' -tetracarboxylale,  m.  p. 
134°,  is  obtained  (a)  by  treating  (A)  with  hydro- 
bromic  acid  in  methyl  alcohol,  ( b )  by  acting  on  the 
ethoxy-derivative  of  (A)  with  aluminium  chloride  and 
decomposing  the  resulting  aluminium  compound, 
C24HMOftCl2Al3,  m.  p.  153°,  with  water,  and  (c)  by 
boiling  (A)  in  benzene  solution  with  zinc.  It  is 
readily  attacked  by  acetic-hydriodic  acid.  It  yields, 
on  partial  hydrolysis,  the  5  :  5 ' -dicarboxylic  acid,  m.  p. 
254°  (decomp.),  from  which,  on  heating  in  a  vacuum, 


ethyl  di-(4-methyl-2-pyrryl)methane-3  :  3' -dicarboxylate, 
m.  p.  173°,  is  obtained.  The  latter  gives  a  red, 
amorphous  condensation  product,  m-  P- 

above  300°,  with  dimethylaminobenzaldehyde.  It 
is  converted  by  Gattermann’s  method  into  ethyl 
di-(5-aldehydo-4-m.ethyl-2-pyrryl)methane-3  :  3 '-dicarb¬ 
oxylate,  m.  p.  18S°  (diphenylhydrazjone,  m.  p.  246 — 
247°;  dioxime,  m.  p.  221°,  darkening  at  215°).  This 
affords  a  porphyrin-like  absorption  spectrum  when 
treated  with  cold  hydrochloric  acid.  Ethyl  di-( 4- 
methyl  -  3  -  ethyl  -  2  -  pyrryl)methane  -5:5'-  dicarboxylate, 
m.  p.  126°,  is  prepared  by  treating  ethyl  4-mcthyl- 

3- ethyl-2-bromomethylpyrrole-5-carboxylate  with 

hydrobromic  acid  in  methyl  alcohol.  Oxidation  of 
(A)  with  chromic  acid  gives  ethyl  2-aldehydo-4-methyl- 
pyrrole-3  :  5-dicarboxylate,  m.  p.  125°  ( phenylhydrazone , 
m.  p.  125°,  oxime,  m.  p.  139°,  from  which  the  nitrile, 
m.  p.  153°,  is  obtained).  The  aldehyde  is  reduced  by 
hydrazine  and  sodium  ethoxide  to  2  : 4-dimethyl- 
pyrrole  ( picrate ,  m.  p.  88°).  3  :  o-Dicarbethoxy-4- 

methyl-2-pyrrylcarbinyl  acetate,  m.  p.  114 — 115°,  is 
obtained  on  heating  (A)  with  acetic  acid  and  sodium 
acetate.  H.  E.  F.  Notion. 

Synthesis  of  a-pyrrole-aldehydes  and  stable 
tripyrrylme thanes.  H.  Fischer  and  P.  Ernst 
(Annalen,  1926,  447,  139— 162).— Ethyl  3-bromo- 

4- methyl-2-bromomethylpyrrole-5-carboxylate,  (A) 
(cf.  A.,  1924,  i,  80,  1232),  is  conveniently  prepared, 
via  ethyl  3-bromo-2  :  4-dimethylpyrrole-5-carboxylaie, 
m.  p.  150°,  by  brominating  ethyl  2  : 4-dimethyl- 
pyrrole-5-carboxylate.  The  corresponding  carboxylic 
acid  is  converted  by  2  mols.  of  bromine  into  3  :  3' :  5'- 
tribromo-2  :  4  :  4'-trimethyldipyrrylmethene  ( loc .  cit.). 
Application  of  Gattermann’s  reaction  to  the  above 
acid  yields  3-bromo-2  :  i-dirnethylpyr role- 5-aldehyde, 
m.  p.  166 — 167°  (decomp.)  [phenylhydrazone,  m.  p. 
99 — 100°  (decomp.);  semicarbazone,  m.  p.  223 — 224° 
(decomp.)].  This  is  converted  by  alcoholic  hydro¬ 
chloric  acid  into  the  dye  di-(3-bromo-2  :  4-dimelhyl- 
pyrryl)methene,  m.  p.  187°  (decomp.).  Treatment  of 
(A)  with  water  does  not  afford  the  alcohol,  but 
sodium  salts  yield  the  corresponding  esters.  In 
this  way,  3-brmno-5-carbe.thoxy-4-meihyl-2-pyrryl- 
carbinyl  acetate,  m.  p.  107 — 109°,  chloroacelate,  m.  p. 
150 — 153°,  and  formate,  m.  p.  146 — 148°  (decomp.), 
are  obtained.  The  anilide  of  (A)  [loc.  cit.)  is  oxidised 
by  permanganate  to  a  Schiffs  base,  m.  p.  127 — 128° 
(hydrochloride,  m.  p.  216°),  which  is  readily  hydrolysed 
to  ethyl  4-bromo-5-aldehydo-3-methylpyrrole-2-carb- 
oxylate,  (B),  m.  p.  134 — 136°  ( phenylhydrazone ,  m.  p. 
144°;  oxime,  m.  p.  155 — 156°;  semicarbazone, 
decomp.  260°).  Similarly,  from  the  anilide  of  ethyl 
4- methyl-2 -bromomethylpyrrole- 3  :  5 -dicarboxylate 
are  obtained  a  Schiffs  base,  m.  p.  82°,  and  ethyl 
2  -  aldehydo  -  4  -  methylpyrrole  -3:5-  dicarboxylate,  (C) , 
m.  p.  124°,  which  yields  3-methylpyrrole  on  distillation 
with  soda-lime.  3-Carbethoxy-2-aldehydo-4-methyl- 
pyrrole-5-carboxylic  acid,  m.  p,  195°  (decomp.),  3-bromo- 
2-aldehydo-4.-methylpyrrole-o-carboxylic  acicl,  m.  p. 
indefinite,  and  2-aldehydo-4-mcthylpyrrole-3  :  5-dicarb- 
oxylic  acid,  m.  p.  above  250°,  obtained  by  hydrolysis 
of  (B)  and  (C),  cannot  be  decarboxylated  by  heating 
in  a  vacuum.  On  heating  (C)  with  2  mols.  of  ethyl 
2  :  4-dimethylpyrrole-3-carboxylate  [di-( 2  : 4-dimethyl- 
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3- carbethoxypyrryl)]-i-methyl-3:5-dicarbethoxy-2-pyrryl- 
methane,  ra.  p.  179°,  is  produced.  The  following 
tripyrrylmethanes  are  obtained  in  a  similar  manner  : 
[di- (3 -acetyl -2 : 4-dimethylpyrryl)]-  3 : 5-dicarbethoxy-4:- 
methyl-2-pyrrylmethane,  m.  p.  254 — 255°,  [di-(5-carb- 
ethoxy-2  :  4:-dimethylpyrryl)]-3 :  5-dicarbelhoxy-i-methyl- 
2-pyrrylmethane,  in.  p.  199 — 200°,  and  [di-(3-carb- 
etlioxy-2  :  4 -dimethylpyrryl)]  -  3  -  bromo  -  5  -  carbethoxy  -  4  - 
methyl-2-pyrrylmethane,  m.  p.  227 — 228°.  They  are 
stable  substances  which  arc  converted  into  red  dyes  by 
potassium  dichromate.  3  :  B-Dicarbethoxy-i-methyl- 
2-pyrrylcarbinol,  m.  p.  116°,  is  formed  by  catalytic 
hydrogenation  of  tho  aldehyde  (C).  The  notable 
stability  of  this  compound  and  its  derivatives  is  duo 
to  tho  presence  of  the  carbethoxyl  groups.  It 
condonses  with  itself  or  with  other  trisubstituted 
pyrroles,  giving  dipyrrylmethanes  identical  with  those 
described  in  the  preceding  paper.  From  ethyl  2  :  4-di- 
methyl-3-ethylpyrrole-5-carboxylato  are  successively 
obtained  a  6romo-derivative,  m.  p.  128 — 132° 
[together  with  the  hydrobromide,  m.  p.  144 — 146°,  of 
a  red  dye,  C2iH280.jN2,  m.  p.  132 — 134°  (decomp.)], 
ethyl  i-methyl-3-ethyl-2 -anilinomethylpyrrole  -  5  -  carb  - 
oxylate,  m.  p.  144 — -145°,  the  Schiff’s  base,  m.  p.  133° 
(hydrochloride,  m.  p.  196°,  converted  by  sodium 
acetate  into  a  substance,  m.  p.  119 — 120°),  and  ethyl 
2-aldehydo-4:-7nethyl-3-ethylpyrrole-5-carboxylate,  m.  p. 
90°  (oxime,  m.  p.  150°).  This  last  is  more  unstable 
than  (B)  or  (C),  since  when  it  is  heated  with  ethyl 
2  : 4-dimethylpyrrole-5-carboxylate,  the  aldehyde 
group  splits  off,  forming  ethyl  di-(2  :  4-dimethyl-2- 
pyrryl)metheno  -3:3'-  dicarboxylate  and  ethyl 

4- mcthyl-3-ethylpyrrole-5-carboxylate. 

H.  E.  F.  Notion. 

Compounds  of  arsenic  halides  with  pyridine. 
O.  Dafert  and  Z.  A.  Melinski  (Ber.,  1920,  59,  [B], 
7S8 — 790). — When  solutions  of  arsenic  trichloride 
and  pyridine  in  light  petroleum  are  mixed,  the  very 
hygroscopic  compound,  AsCl3,CsH.N,  m.  p.  145-5°, 
separates.  The  substances  AsBr3,2C-H5N,  m.  p.  195°, 
and  AsI3,3C5H5N  are  also  described.  H.  Wren. 

Quinoline  derivatives.  IV.  Compounds  of 
2 -phenyl -4-methylquinoline.  H.  John  [with  V. 
Fischl]  (Ber.,  1920,  59,  [B],  722—726 ;  cf .  A.,  1925, 
i,  1317). — 2-Phenyl-4-mcthylquinoline  is  converted 
by  40%  formaldehyde  solution  at  130°  into  2  phenyl - 
4- fi$-dihydroxyisopropylquinoline,  m.  p.  163-5°  (hydro¬ 
chloride,  m.  p.  195° ;  sulphate ;  nitrate ;  additive 
compound  with  mercuric  chloride ;  tartrate  ;  picrate, 
m.  p.  113°).  Oxidation  of  2-phenyl-4-PP-diliydroxy- 
isopropylquinolino  yields  2-phenylquinoline-4-carb- 
oxylio  acid.  6-Methoxy-2-phenyl-4-methylquinoline 
similarly  affords  6-methoxy-2-phenyl-i-$$-dihydroxy- 
isopropylquinoline,  m.  p.  93°  (hydrochloride  ;  sulphate  ; 
nitrate  ;  additive  compound  with  mercuric  chloride ; 
tartrate;  picrate).  2-Pkenyl-4z-Aa-propenylquinoline, 
m.  p.  54°,  is  obtained  from  2-phenyl-4-mothylquinoline 
and  acetaldehyde  at  200—210° ;  the  hydrochloride, 
sulphate,  nitrate,  additive  compound  with  mercuric 
chloride,  tartrate,  and  picrate,  m.  p.  207°,  are  described. 
6-Methozy-2phenylA-Aa-propenylquinoline,  m.p.  123°, 
yields  a  hydrochloride,  sulphate,  nitrate,  additive 
compound  with  mercuric  chloride,  tartrate,  and  picrate. 
Benzaldehyde  and  2-phenyl-4-methylquinoline  at 


200 —  210°  yield  2-phenyl-4:-styrylquinoline,  m.  p. 
102°  (hydrochloride  ;  .  sulphate  ;  nitrate  ;  additive 
compound  with  mercuric  chloride ;  tartrate ;  picrate, 
m.  p.  268°).  6-Methoxy-2-phenyl-4:-styrylquinoline, 
m.  p.  140°,  yields  a  hydrochloride,  sulphate,  nitrate, 
additive  compound  with  mercuric  chloride,  tartrate, 
and  picrate.  2-Phenyl-4-methylquinoline  could  not 
bo  condensed  with  paracetaldehyde,  propaldehyde, 
isobutaldehyde,  isovalcraldehyde,  or  hcptaldehyde 
below  310°,  or  with  o-  or  p-nitrobenzaldeliyde, 
m  -  aminobenzaldehyde,  p  -  dimethylaminobenzalde- 
hyde,  p-tolualdehyde,  cumaldehyde,  phenylacet- 
aldehyde,  cinnamaldehyde,  salicylaldehyde,  anis- 
aldehyde,  vanillin,  piperonal,  or  furfuraldehyde. 

H.  Wren. 

Preparation  of  2-phenyl-4-aminoethylquin- 
oline.  Chem.  Fabr.  auf  Actien,  vorm.  E. 
Sohering. — See  B.,  1926,  385. 

Iodination  in  the  carbazole  series.  S.  H. 
Tucker  (J.C.S.,  1926,  546 — 553). — Iodination  of  pure 
carbazole,  m.  p.  245°,  in  boiling  glacial  acetic  acid 
with  potassium  iodido  and  excess  of  potassium  iodato 
gives  3  :  6(l)-di-iodocarbazole,  m.  p.  202 — 204°,  and 
3-iodocarbazole,  separable  by  conversion  into  acetyl 
or  benzoyl  derivatives.  Classen’s  method  of  iodin¬ 
ation  with  iodine  and  yellow  mercuric  oxide  (D.R.-P. 
81929)  in  alcohol  gives  the  di-iodocarbazole,  m.  p. 

201 —  204°  (Classen,  184°).  3-Iodo-Q-acetylcarbazole, 
m.  p.  145 — 147°,  is  prepared  from  3-iodocarbazole 
by  acetylation  or  from  9-acetylcarbazole  by  iodin¬ 
ation.  3-Iodo-9-benzoylcarbazole,  from  iodocarbazolo 
or  benzoylcarbazole,  is  dimorphic,  m.  p.  145 — 146°. 
3  :  G-Di-iodo-9-acctylcarbazole,  m.  p.  224 — 225°,  and 
the  corresponding  benzoyl  compound,  m.  p.  204—205°, 
are  described.  3-Iodo-  (m.  p.  170 — 171°)  and  3  :  6 -di- 
iodo-9-toluene-p-sxilphonylcarbazole  (m.  p.  257°)  are 
prepared  by  iodination  or  by  toluenosulphonylation. 
Iodination  of  9-mothylcarbazole  gives  3-iodo-  and 
3  :  G-di-iodo-9-methylcarbazole,  m.  p.  181 — 182° ; 
3-iodo-  and  3  :  G-di-iodo-9-ethylcarbazole,  m.  p.  152 — 
153°,  are  obtained  from  ethylcarbazole.  3-Iodo-9- 
isoqmopylcarbazole,  from  3-iodocarbazole,  isopropyl 
iodide,  and  potassium  hydroxide,  has  m.  p.  95—97°. 

C.  Hollins. 

Manufacture  of  acridine  derivatives  [bacteri¬ 
cides].  Brit.  Dyestuffs  Corp.,  W.  H.  Perkin, 
and  A.  W.  Burger. — See  B.,  1926,  420. 

Abnormal  oxime  of  dehydro-2  : 2'-dihydroxy- 
di-a-naphthylmethane.  O.  Dischendorfer  (Ber., 
1926,  59,  [B],  774— 777).— The  oxime  of  dehydro- 
2  : 2'-dihydroxydi-a-naphthylmethane  described  by 
Abel  (A.,  1893,  i,  172;  cf.  Pummerer  and  Cherbuliez, 
ibid.,  1915,  i,  417  ;  Kohn  and  Ostersetzer,  ibid.,  1918, 
i,  501)  is  identified  as  di-ap-naphthacridone.  When 
distilled  with  zinc  dust,  it  yields  di-p-naphthylamine. 
The  conception  is  confirmed  by  tho  observation  that 
deliydrophenyl- 2  :  2  '-dihydroxydi  -  <r  -  naphthylmethane, 
m.  p.  210—211°,  in  which  the  hydrogen  is  not  attached 
to  the  central  carbon  atom,  affords  a  normal  oxime, 
m.  p.  209°  (decomp.).  H.  Wren. 

Preparation  of  parabanic  acid.  H.  Biltz  and 
G.  Schiemann  (Ber.,  1926,  59,  [B],  721—722).— 
Parabanic  acid  is  obtained  in  77 — 81%  yield  by  the 
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oxidation  of  purified  uric  acid  by  hydrogen  peroxide 
in  boiling  aqueous  hydrochloric  acid  solution;  the 
use  of  crude  uric  acid  is  accompanied  by  much 
foaming.  The  crude  acid  is  sufficiently  purified  by 
solution  in  concentrated  sulphuric  acid  and  precipit¬ 
ation  by  water.  H.  Wren. 

Condensation  of  aldehydes  with  diphenyl- 
isothiohydantoin.  It,  M.  Hann  and  K.  S.  Markley 
(J.  Washington  Acad.  Sci.,  1926,  16,  169 — 175). — 
The  following  condensation  products  were  obtained 
after  heating  a  mixture  of  diphenyh'sothiohydantoin 
and  the  appropriate  aldehyde  with  acetic  acid  and 
fused  sodium  acetate.  5-Bcnzylidene-2  :  3-diphenyl- 
iso thiohydantoin,  m.  p.  215 — 216° ;  5-(o -nitrobenzyl- 
idene)-2  :  3 - diphenylisothiohydantoin,  m.  p.  196 — 
197° ;  5-cinnamylidene-2  :  3-diplienylis,othiohydantoin, 
m.  p.  225 — 226° ;  5-furfurylidene-2  :  S-dipheMiyUso- 
thiohydantoin,  m.  p.  221 — 222° ;  5-salicylidcnc-2  :  3- 
diphcnylho  thiohydantoin,  m.  p.  249 — 250° ;  5-(3' :  5'- 
dichlorosalicylidene)- 2: 3-diphcnylisothiohydantoin,  in.  p. 
234 — 235° ;  5-(3' :  4' - dihydroxybenzylidene) -2  :  3 -di- 

ydienylisothiohydanloin,  not  melting  below  300° ; 
5-(4-hydroxy-3-methoxybe7izylidene)-2  :  3 -diphenyliso- 
thiohydantoin,  m.  p.  250 — 251° ;  5-(5'-chlorovanillyl- 
idene)- 2  :  3-diphenylhathiohydantoin,  m.  p.  132 — 134° 
(decomp.) ;  5-(5 - nilrovanillylidene)  -2:3- dtphenyliso - 
thiohydantoin ,  m.  p.  100 — 102°  (decomp.) ;  5-(5-bro»w- 
vanillylidcne)-2  :  3-diphenylisothiohydantoin,  decomp. 
100°.  J.  S.  Carter. 

Decarboxylation  of  amino-acids,  and  prepar¬ 
ation  of  the  enol  form  of  2  :  5-diketopiperazines. 
E.  Abderhalden  and  F.  Gebelein  (Z.  physiol.  Chem., 
1926, 152,  125 — 131). — Tyramine  may  be  prepared  in 
90%  yield  by  heating  tyrosine  with  diphenylamine  at 
240°.  Glycine  and  alanine  may  be  decarboxylated 
in  the  same  way,  but  the  yields  are  not  so  good.  A 
number  of  dipeptides  have  also  been  submitted  to 
this  treatment.  Lcucylglycine  is  transformed, 
almost  quantitatively,  into  the  anhydride,  which  is 
obtained,  at  least  in  part,  in  the  reactive  enol  form. 
a-Aminoisobutyryl-a-aminofsobutyric  acid,  since  it 
has  no  hydrogen  attached  to  the  a-carbon  atoms,  is 
incapable  of  giving  the  enol  form,  and  is  converted 
completely  into  the  stable  anhydride.  On  the  other 
hand,  a-aminobutyryl-a-aminobutyric  acid  gives,  at 
least  in  part,  the  reactive  anhydride.  Leucylvaline, 
alan37lalanine,  and  leucyl-lcucine  behave  similarly, 
giving  practically  quantitative  yields  of  the  corre¬ 
sponding  anhydride,  which  displays  in  each  case 
reactions  attributed  to  the  presence  of  an  enol  grouping 
in  the  molecule.  H.  D.  Kay. 

Action  of  alkali  arsenites  on  some  halogenated 
organic  compounds.  I.  E.  Balabax  (J.C.S.,  1926, 
569 — 573). — Attempts  to  prepare  organic  arsinic 
acids  by  the  interaction  of  potassium  arsenite  and 
organic  halides  were  unsuccessful  under  a  variety  of 
conditions.  In  4(5)-methyl-5(4)-cliloromethylgly- 
oxaline  and  5-chloro-l-methyl-2-chlorometliylgly- 
oxaline  the  chloromcthyl  group  is  hydrolysed  to 
hydroxymethyl.  5-Chloro-4-nitro-l-methylglyox- 
aline  yields  i-nitro-5-hydroxy-l-methylglyoxaline,  m.  p. 
106°  [potassium  salt  (+|H20),  decomp.  292° ;  sodium 
salt,  decomp.  320°].  l-Bromo-2 : 4-dinitrobenzene 
gives  dinitrophenol,  m.  p.  113 — 114°,  and.  8-chloro- 


caffeine  is  converted  by  alcoholic  potassium  arsenite 
into  8-liydroxycaffeine,  m.  p,  335°,  and  8-ethoxy- 
caffeine,  m.  p.  140 — 142°.  Phthalbromomethylimide, 
C6H4[C202]N-CH2Br,  with  potassium  arsenite  in 
acetone,  gives  ethylenediphthalimide,  m.  p.  230°. 

Phthalimidomcthanesidphonic  acid,  m.  p.  about  295° 
(+2-5H20,  decomp. ;  does  not  melt  at  320°  after 
drying  at  120°),  is  obtained  in  13%  yield  by  boiling 
the  bromomethylimide  with  aqueous  sodium  sulpliito 
solution.  It  is  hydrolysed  by  hot  20%  hydrochloric 
acid  to  phthalic  acid  and  ammonium  chloride,  no 
aminomethanesulphonic  acid  being  found. 

C.  Hollins. 

Isomeric  relationships  in  the  pyrazole  series. 
VI.  Alkyl  derivatives  of  5-methylpyrazole-3- 
carboxylic  acid  and  of  3(5)-methylpyrazole. 
K.  von  Auwers  and  H.  Hollmann  (Ber.,  1926,  59, 
[£],  601—607;  cf.  A.,  1925,  1176,  1178,  1180).-^- 
Alkylation  of  ethyl  5-methylpyrazolc-3-carboxylate 
followed  by  elimination  of  the  carbethoxyl  group  leads 
to  the  production  of  1  :  3-  and  1  :  5-dialkylpyrazoles 
(cf .  Rojahn,  following  abstract) .  Contrary  to  previous 
observations,  direct  alkylation  of  3(5)-methylpyrazole 
gives  1  :  5-  as  well  as  1  :  3-dialkyl  derivatives. 

Ethyl  5-methylpyrazole-3-carboxylatc  is  converted 
by  sodium  ethoxide  and  ethyl  bromide  into  a  mixture 
of  ethyl  5-methyl-\-cihyl2»jrazoh-2-carboxylale,  b.  p. 
154°/12  mm.,  df  1-079,  nfu  1-4922,  and  ethyl  3-rnethyl- 
l-ethyl2)yrazole-5-carboxylate,  b.  p.  101-5°/12  111m. , 
df  1-040,  ?in0  1-4768  ( picrate ,  m.  p.  68 — 69°).  5  -Methyl- 
1-ethylpyrazoU-Z-carboxylic  acid,  m.  p.  136 — 137°,  is 
converted  by  bromine  in  glacial  acetic  acid  solution 
into  A-bromo-o-mathyl-l-ethylpyrazoU-Z-carboxylic  acid, 
m.  p.  148-5 — 149°,  which  cannot  contain  a  sub¬ 
stituent  attached  to  the  nitrogen  atom  in  position  2, 
since  it  is  transformed  by  methyl  alcohol  and  hydrogen 
chloride  into  methyl  4-bromo-5-metliyl-l-eth3rl- 
P3Tazole-3-carboxylate,  m.  p.  65 — 66°.  Similarly, 
~&-methyl~l-ethylpyrazole-5-carboxylic  acid,  m.  p.  141 — 
142°,  affords  &-bromo-‘3-methyl-l-ethylpyrazole-5-carb- 
oxylic  acid,  m.  p.  159°  ( hydrobromide ,  m.  p.  194°), 
which  contains  substituents  in  both  positions  vicinal 
to  the  carboxyl  group,  since  it  cannot  be  esterified 
by  methyl  alcohol  and  hydrogen  chloride.  When 
decarboxylated,  5  -  metl^d  - 1  -  ethylpyrazole  -  3  -  carb  - 
oxylic  acid  yields  5-methyl-l-ethylp3T-azole,  b.  p. 
161°,  df  0-951,  n?jc.  1-4741,  identical  with  the  com¬ 
pound  described  previously  as  S-methyd-l-etln-l- 
pyrazole.  In  a  similar  manner,  3 -methyl- l-etli3d- 
pyrazole-5-carboxylic  acid  gives  3-methyl-l-ethyl- 
pyrazole,  b.  p.  152°,  df  0-936,  n|Je  1-4675  [picrate,  m.  p. 
114-5—115-5°). 

Precisely  analogous  results  are  obtained  by  metliyl- 
ation  of  ethyl  5-meth3rlpyTazole-3-carboxylate  by 
sodium  methoxidc  and  methxd  iodide,  which  leads 
to  the  production  of  methyl  1  :  5-d undhylpyrazole- 3  - 
carboxylate,  b.  p.  144°/11  mm.,  m.  p.  71-5 — 72-5°, 
and  methyl  1  :  3-dimethylpyrazole-o-carboxylate,  b.  p. 
91°/11  mm.  The  former  ester  is  hydrolysed  to 
1  :  5-dimethylpyrazole-d-carboxylic  acid,  m.  p.  175 — • 
176°,  which  affords  4-6ro»io-l  :  o-dimethylpyrazole-3- 
carboxylic  acid,  m.  p.  194 — 195°,  yielding  a  methyl 
ester,  m.  p.  79°.  1  :  3-Dimethylpyrazole-5-carboxylic 

acid,  m.  p.  207°,  and  <k-bromo-l :  3 -dimethylpyrazote- 
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5 -carboxylic  acid,  m.  p.  232°,  are  described.  1  :  5-Di- 
methylpyrazole,  b.  p.  153°,  obtained  quantitatively 
from  1  : 5-dimethylpyrazole-3-carboxylic  acid,  is 
identical  with  the  substance  described  previously  as 
1  :  3-dimethylpyrazole  (cf.  Jowett  and  Potter,  J.C.S., 
1903,  83,  468).  1  :  3 -  Dimethyl j)yrazole,  b.  p.  136°, 

and  its  picrate,  m.  p.  137°,  are  described.  A-Bromo- 
1  :  5-dimethylpyrazole,  m.  p.  38-5 — 39-5°  ( picrate ,  m.  p. 
122 — 122-5° ;  -  hydrobromide,  m.  p.  125 — 126°),  is 
obtained  by  decarboxylation  of  4-bromo-l  :  5-di- 
methylpyrazole-3-carboxylic  acid  or  from  the  above 
1  :  5-dimetliylpyrazole  and  bromine  in  glacial  acetic 
acid.  A-Bromo-l  :  3-dimethylpyrazole,  b.  p.  75°/10 
mm.  (picrate,  m.  p.  116°),  is  prepared  by  analogous 
methods.  H.  Wren. 

Isomeric  relationships  in  the  pyrazole  series. 
C.  A.  Rojahn  (Ber.,  1926,  59,  [. B ],  607—611;  cf. 
A.,  1922,  i,  1183). — Where  theoretically  possible, 
alkylation  of  pyrazolecarboxylic  acids  invariably 
gives  rise  to  two  isomeric  acids  (cf.  von  Auwers 
and  Hollmann,  preceding  abstract). 

[In  part  with  H.  E.,  Kuhling.] — 1  :  5-Dimethyl- 
pyrazole-3-carboxylic  acid,  m.p.  176 — 178°,  is  prepared 
by  the  action  of  sodium  hydroxide  on  an  aqueous 
solution  of  methylhydrazine  sulphate  and  ethyl 
sodioacetonylglyoxylate.  Treatment  of  3(5)-methyl- 
pyrazole-5(3) -carboxylic  acid  with  methyl  sulphate 
and  sodium  hydroxide  affords  a  mixture  of  1  :  5-di- 
methylpyrazole-3-carboxylic  acid  and  1  :  3-dimethyl- 
pyrazolc-5-carboxylic  acid,  m.  p.  207°,  whereas  the 
latter  acid  appears  to  be  almost  exclusively  pro¬ 
duced  when  methyl  p-toluenesulplionate  is  employed. 
Decarboxylation  of  1  : 5-dimethylpyrazole-3-carb- 
oxylic  acid  affords  1  :  5-dimethylpyrazole,  which  is 
oxidised  by  potassium  permanganate  to  an  acid, 
m.  p.  222°,  regarded  formerly  as  l-methylpyrazole-3- 
carboxylic  acid,  but  now  considered  to  be  1 -methyl - 
pyrazole-5-carboxylic  acid.  4-Methylpyrazole-3(5)- 
carboxylic  acid  is  transformed  by  methyl  sulphate 
and  sodium  hydroxide  into  a  mixture  of  1  :  4 -dimethyl- 
pyrazole - 3-carbox yl ic  acid,  m.  p.  171°,  and  1  :  4-di- 
methylpyrazole-5-carboxylic  acid,  m.  p.  171°;  either 
acid  is  converted  when  heated  into  1  :  4-dimethyl- 
pyrrole,  identified  as  the  picrate,  m.  p.  165°.  Ethyl 
benzoylacetoacetate,  methylhydrazine  sulphate,  and 
sodium  carbonate  give  3-phenyl-l  :  o-dimethylpyrazole- 
A-carboxylic  acid,  m.  p.  197 — 198° ;  this  acid,  together 
with  5-phenyl- 1  :  3-dimethylpyrazole-A-carboxylic  acid, 
m.  p.  176 — 177°,  is  also  obtained  by  methylation  of 
the  plienylmethylpyrazolecarboxylic  acid,  m.  p. 
254°,  derived  from  ethyl  benzoylacetoacetate  and 
hydrazine  hydrate.  3-Phenyl-A  :  5 -dimethylpyrazole 
picrate,  m.  p.  182°,  and  o-phenyl- 1  : 3-dimethyl¬ 
pyrazole  picrate,  m.  p.  168 — 170°,  are  described. 

H,  Wren. 

Isomeric  relationships  in  the  pyrazole  series. 
VII.  Diphenylmethylpyr azole  and  certain  other 
pyrazole  derivatives.  K.  von  Auwers  and  H. 
Mauss  (Ber.,  1926,  59,  [23],  611—624;  cf.  preceding 
abstracts) —The  substance,  m.  p.  156°,  obtained  by 
the  action  of  phenylhydrazine  on  styryl  methyl 
ketone,  could  not  be  benzoylated,  but  the  ketone  is 
readily  converted  by  os-benzoylphenylhydrazine  into 
the  as -benzoylphenylhijdrazone,  m.  p.  127-5 — 128-5°, 


which  is  hydrolysed  by  alcoholic  potassium  hydr¬ 
oxide  to  the  compound,  m.  p.  156°,  and  transformed 
by  acetic  and  hydrochloric  acids  into  1  :  5-diphenyl- 
3-methylpyrazoline,  m.  p.  116°,  thus  establishing  the 
constitution  of  the  hydrazone  (m.  p.  156°)  and  of 
1  : 5-diphenyl-3-methylpyrazole,  m.  p.  63°.  The 
latter  compound  is  also  obtained  from  phenylhydr¬ 
azine  and  ethyl  benzoylacetoacetate  (cf.  Knorr  and 
Blank,  Ber.,  1885,  18,  311),  but,  contrary  to  the 
observations  of  the  authors,  the  pyrazoline  derived 
from  it  has  m.  p.  115 — 116°  instead  of  109°,  and  is 
identical  with  the  compound  described  above. 

The  observations  of  Knorr  and  Blank  on  the  action 
of  phenylhydrazine  on  ethyl  bcnzylideneacetoacetate 
are  generally  confirmed,  but  the  ultimate  1  :  3-di- 
phenyl-5-methylpyrazole  has  m.  p.  77°  instead  of 
47°  (see  later).  Attempts  to  reduce  the  pyrazole 
to  1  :  3-diphenyl-5-methylpyrazoline  were  not  com¬ 
pletely  successful.  1  :  3-Diphenyl-5-methylpyrazole 
picrate  has  m.  p.  108 — 109°.  The  primary  action  of 
phenylhydrazine  on  ethyl  benzylideneacetoacetate 
appears,  therefore,  to  consist  of  addition  at  the 
ethylenie  linking,  giving  rise  to  the  compound 
OH-CMe:C(C02Et)-CHPh-NH-NHPh.  This  sub¬ 
stance,  when  formed  from  its  components  and  pre¬ 
served  for  a  day  at  the  atmospheric  temperature  in 
presence  or  absence  of  air,  affords  ethyl  1  :  3 -diphenyl- 
5-methylpyrazole-A-carboxylate,  m.  p.  118 — 119°,  in¬ 
stead  of  the  expected  pyrazoline  derivative.  Benz- 
aldehydephenylhydrazone  is  formed  as  by-product 
which  becomes  the  main  product  of  the  re¬ 
action  if  the  mixture  is  heated,  the  compound 
NHPh-NH-CHPh-CH2-C(:N-NHPh)-CH2-C02Et,  m.  p. 
(indef.)  118 — 128°,  appearing  to  be  formed  inter¬ 
mediately.  In  the  presence  of  acid,  ethyl  benzyl¬ 
ideneacetoacetate  and  phenylhydrazine  give  the 
corresponding  hydrazone,  m.  p.  149 — 150°.  The 
phenylhydrazone  of  benzylideneacetoacetic  acid  is 
very  unstable  and  is  oxidised  by  permanganate  to 
benzoic  acid,  thus  establishing  its  structure.  Ring- 
closure  of  the  hydrazone,  m.  p.  149 — 150°,  is  most 
conveniently  effected  by  hot  glacial  acetic  acid, 
whereby  the  stable  ethyl  1  :  o-diphenyl-3-methyl- 
pyrazoline-A-carboxylate,  m.  p.  83 — 84°,  is  obtained; 
this  is  hydrolysed  to  1  :  o-diphenyl-3-rnethylpyrazoline- 
A-carboxylic  acid,  m.  p.  123 — 124°,  which  is  decarb- 
oxylated  to  the  known  1  :  5-diphenyl-3-methylpyr- 
azoline,  m.  p.  114 — 116°. 

1  :  5-Diphenylpyrazole-3  :  4-dicarboxylic  acid  is 
converted  when  heated  above  its  m.  p.  into  1  :  5-di- 
phenylpyrazole-A-carboxylic  acid,  m.  p.  162 — 164°, 
whereas  1  :  3-diphenylpyrazole-A-carboxylic  acid,  m.  p. 
202 — 203°,  is  derived  similarly  from  1  :  3-diphenyl- 
pyrazole-4  :  5-dicarboxylic  acid.  Esterification  of  the 
two  dicarboxylic  acids  with  methyl  alcohol  and 
hydrogen  chloride  under  identical  conditions  gives 
a  70 — 80%  yield  of  the  normal  ester  with  the  3  :  4-di¬ 
carboxylic  acid  and  a  10%  yield  with  the  4  :  5-di¬ 
carboxylic  acid. 

1  :  5-Diphenyl-3-methylpyrazole  appears  to  exist  in 
a  second  modification,  m.  p.  72°,  which  represents 
the  stable  variety,  but  is  not  usually  produced. 
Possibly  Knorr  and  Blank’s  1  :  3-diphenyl-5-methyl- 
pyrazole,  m.  p.  47°,  is  a  modification  of  the  substance 
m.  p.  77°. 


ORGANIC  CHEMISTRY, 


G25 


Ethyl  ethylideneaeetoacetate,  unlike  ethyl  benzyl- 
ideneacetoaeetate,  is  converted  by  phenylhydrazine 
into  a  normal  hydrazone  which  yields  acetic  acid 
when  oxidised  by  permanganate. 

4-Bromo-l  :  3-diphenyl-o-methylpyrazole,  m.  p. 
58 — 59°,  is  incidentally  described.  H.  Wren. 

[Anilino-o-nitrophenylacetonitrile.]  A.  Reis- 
sert  and  F.  Lemmer  (Ber.,  1926,  59,  [B],  865 ;  cf. 
this  vol.,  528). — The  previous  description  of  certain 
indazole  derivatives  by  Heller  and  Spielmeyer  (A., 
1925,  i,  814)  has  been  overlooked.  H.  Wren. 

Comparison  of  heterocyclic  systems  with 
benzene.  I.  6  : 7-Indazolequinone-4-sulphonic 
acid.  L.  F.  Fteser  (J.  Amer.  Chem.  Soc.,  1926,  48, 
1097 — 1107).— 6-Aminoindazole  is  obtained  in  84% 
yield  by  reducing  6-nitroindazole  with  stannous 
chloride  (cf.  Witt,  Noelting,  and  Grandmougin,  A., 
1891,  312),  and  affords  6-hydroxyindazole  in  74% 
yield  when  diazotised  and  the  diazonium  sulphate 
solution  boiled  in  presence  of  boric  acid.  When 
coupled  with  benzenediazonium  chloride,  6-hydroxy- 
indazole  affords  Q-hydroxyindazole-7 -azobenzene,  bright 
red,  m.  p.  238°,  soluble  in  alkali,  which,  on  reduction 
with  sodium  hyposulphite,  affords  7 -amino-G-hydroxy- 
indazole,  decomp,  about  260°  after  darkening  at  about 
190°  [monohydrochloride,  (-)-H20);  dihydrochloride], 
which  is  oxidised  by  atmospheric  oxygen  or  dichrom¬ 
ate  to  6  : 7-indazolequinone  (cf.  Fries,  A.,  1914, 
i,  584).  When  treated  with  concentrated  aqueous 
sodium  hydrogen  sulphite,  the  latter  is  converted 
into  6  : 7 -dihydroxyindazole-4-sulphonic  acid ,  darken¬ 
ing  at  250°  ( sodium  salt),  and  this,  on  oxidation  with 
sodium  nitrite  in  alcoholic  solution,  affords  sodium 
6:7-  indazolequinone  -  4  -  sulphonate,  orange  -  yellow. 
Treatment  of  the  latter  with  aniline  in  boiling  alcohol 
affords  4-ardlino-G :  1  -indazolequinone,  bright  red, 
m.  p.  360°  (deeornp.).  Diazotised  sulphanilic  acid 
couples  with  6-aminoindazole  with  formation  of 
G-aminoindazole-7 -azobenzene-4' -sulphonic  acid,  bright 
red,  which,  on  reduction  with  stannous  chloride, 
affords  6  : 1 -diaminoindazole  monohydrocliloride,  rose- 
coloured.  When  boiled  with  formic  acid  in  presence 
of  sodium  acetate,  the  latter  yields  6  : 7-iminazo- 
indazole  (I),  m.  p.  293°,  whilst  phenanthraquinone 

_  affords  similarly  6  :  7  -phenanthr- 

N— _ qjj  azinoindazole  (1:2:3:  12 -indazo- 

II  % — #  |j  phenanlhrazme),  lemon-yellow,  m.p. 
(JH-Nfl  NH-N  364°.  The  normal  reduction  poten- 
.  j  ,  tials  of  sodium  6  :  7-indazolequin- 

one-4-sulphonate  and  potassium 
p-naphthaquinone-4-sulphonate  were  compared  in 
buffer  solutions  over  a  wide  range  of  fn-  The  average 
values  obtained,  0-620  and  0-630  volt,  respectively, 
indicate  a  close  relationship  between  the  pvrazole  and 
benzene  systems.  F.  G.  Willson. 

Reaction  of  certain  diazosulphonates  derived 
from  p-naphthol-l-sulphonic  acid.  I.  Prepar¬ 
ation  of  phthalazine,  phthalazone,  and  phthal- 
imidine  derivatives  from  4'-nitrobenzene-2- 
naphthol-l-diazosulphonate.  F.  M.  Rowe,  E. 
Levin,  A.  C.  Burns,  J.  S.  H.  Davies,  and  W.  Tepper 
(J.C.S.,  1926,  690 — 706). — p-Naphthol-1 -sulphonic 


acid  condenses  with  diazonium  salts  to  give  stable 
diazosulphonates  (Brit.  Pat.  11757/1S95, 116360),  which 
are  converted  by  sodium  carbonate  or  sodium  hydr¬ 
oxide  (1  mol.)  into  compounds  hitherto  regarded  as 
diazo-oxides,  SO3Na-C10H6-ON2Ar  (Bucherer,  A., 
1909,  i,  193  ;  Wahl  and  Lantz,  ibid.,  1923,  i,  209),  but 
now  considered  to  be  (I).  The  reaction  is  limited 
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to  products  derived  from  nitroarylamihes  or  amino- 
azo-compounds  ;  in  other  cases,  the  substance  decom¬ 
poses  in  the  presence  of  excess  of  sodium  hydroxide, 
giving  the  ordinary  arylazo-p-naphthol.  Derivatives 
of  (3-naphthol  other  than  the  1 -sulphonic  acid  do  not 
show  the  new  reaction.  Sodium  4'-nitrobenzene-2- 
naphthol-l-diazosulphonate,  obtained  by  coupling 
sodium  p-naphthol-1 -sulphonate  with  diazotised 
p-nitroaniline,  dissolves  in  sodium  carbonate  solution 
and  sodium  4' -nitrobenzene-\-azo-$-naphthaquinone- 
l-sulphonate  [sodium  4'-nitrobenzene-l-azo-2-keto- 
1  :  2-dihydronaphthalene-l-sulphonate]  separates  on 
keeping  the  solution.  When  the  solution  is  added 
at  once  to  excess  of  aqueous  sodium  hydroxide,  kept 
over-night,  and  then  acidified,  monosodium  3-p-nitro- 
phenyl- 1  :  3  -  dihydrophthalazine-4  -  acetate  - 1  -  sulphonate 
(cf.  II)  is  precipitated  in  91-5%  yield,  an  intermediate 
compound  being  probably  first  formed  by  opening 
of  the  naphthalene  ring  (cf.  Werner  and  Piguet,  A., 
1905,  i,  66).  The  dihydrophthalazine  dyes  wool  a 
greenish-yellow  shade,  fugitive  to  light.  When 
boiled  with  aqueous  hydrochloric  or  sulphuric  acid, 
it  is  hydrolysed  to  1  -hydroxy -Z-p-nitrophenyl- 1  :  3- 
dihydrophthalazine-4-acelic  acid.,  m.  p.  241°  [silver  and 
barium  salts  described ;  methyl  ester,  m.  p.  153° ; 
ethyl  ester,  m.  p.  180°  (crystallographic  data  by 
H.  E.  Buckley);  acetate,  m.  p.  212°;  anilide,  m.  p. 
190 — 192°],  which  on  oxidation  with  chromic  acid 
gives  a  substance,  m.  p.  247°.  The  hydroxy-com¬ 
pound,  when  reduced  with  sodium  hyposulphite, 
takes  up  eight  atoms  of  hydrogen  and  yields  1-hydroxy- 
3-p-aminophenyltetrahydrophthalazineA-acetic  acid, 
in.  p.  239°  (sodium  salt  and  impure  acetate,  m.  p. 
266°,  described),  which  is  oxidised  by  chromic  acid 
to  a  substance,  m.  p.  276°.  The  tetrahydro-compound 
is  converted  by  boiling  concentrated  hydrochloric 
acid  or  25 — 30%  sulphuric  acid  into  3-p-awmio- 
phenylphthalaz-4-one,  m.  p.  259°  (hydrochloride,  and 
acetyl  derivative,  m.  p.  348°,  prepared),  oxidisable 
to  phthalic  acid  and  benzoquinone.  Vigorous  reduc¬ 
tion  of  the  phthalazone  with  zinc  dust  and  hydro¬ 
chloric  acid  gives  4-amino-^ -phenylphthalimidine, 
m.  p.  198°  (sulphate,  hydrochloride,  zinc  double  chloride, 
and  acetyl  derivative,  m.  p.  196°,  were  prepared),  which 
is  converted  by  diazotisation  etc.  into  JV-phenyl- 
phthalimidine,  m.  p.  160°,  and  4-hydroxy -'N-phenyl- 
phthalimidine,  m.  p.  228°  (methyl  ether,  m.  p.  134° ; 
ethyl  ether,  in.  p.  148°) ;  or  by  oxidation  into  phthal- 
imide  and  benzoquinone. 

For  purposes  of  comparison,  an  Ar-arylimino- 
derivative  of  isoquinoline  was  synthesised  by  the 
following  series  of  reactions.  The  S-lactone  of 
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o-carboxyphenylglyceric  acid  (Zincke  and  Scharfen- 
berg,  A.,  1892,  1232),  m.  p.  202 — 203°,  is  converted 
by  hot  concentrated  hydrochloric  acid  into  iso- 
coumarin-3-carboxylic  acid,  m.  p.  238 — 239°,  which 
when  boiled  vdth  p-nitrophenylhydrazine  yields  the 
p •  n itrophcnylhydrazide  of  o-carboxi/-a.-hydroxydnnamic 
add,  N02-C6H4-1stH-NH-C0-C5H4-CH:C(0H)-C02H, 
m.  p.  189 — 190°  (decomp.).  This  is  cyclised  by  the 
action  of  phosphorus  trichloride  in  hot  toluene  to 
Td-p-nitrophenyliminohocarbostyril-Z-carboxylic  add. 


n  -rr  ^CO-N-NH-C,H,-NO„  O0_0  . 

ccH4<CH;c.C0,H  “*  ra>  p-  287  (dccomP-). 
which  may  also  be  obtained  from  isoeoumarin-3- 
carboxylic  acid,  p-nitrophenylhydrazine,  and  phos¬ 
phorus  trichloride  in  boiling  toluene.  Unlike  the 
1  -hydroxy-3-p- nitrophenyl  -1:3-  dihydrophthalazine  - 
4-acetic  acid,  it  is  not  esterified  easily  nor  convertible 
into  an  anilide.  It  gives  on  reduction  with  sodium 
hyposulphite  an  amino-add,  m.  p.  265°,  and  no  trace 
of  p-phenylenediamine.  C.  Hollins. 


Condensation  of  salicylamide  with  aliphatic 
aldehydes  containing  a  branched  carbon  chain. 
V.  Mottcka  and  C.  Rogl  (Ber.,  1926,  59,  [J5],  756 — - 
762;  cf.  Titherley,  J.C.S.,  1907,  91,  1429;  Keane 
and  Nieholls,  ibid.,  264;  Hicks,  ibid.,  1910,  97, 
1032). — 2-isoPropyM  :  Z-benzoxazone, 

C6H4Tpi,’  m'  P‘  105'5— 106'5°>  is  prepared 

by  treating  a  mixture  of  salicylamide  and  isobutalde- 
hyde  with  hydrogen  chloride.  Under  similar  con¬ 
ditions,  iso  vale  ra  1  dehy  de  (b.  p.  90—94°)  gives  2-iso- 
bulyl-1  :  Z-benzoxazone,  m.  p.  99 — 99-5°,  iu  70 — 75% 
yield.  2-isoPropyl-l  :  3-benzoxazonc  is  converted  by 
sodium  hydroxide  in  aqueous  pyridine  into  syn-iso- 
butyl iden csa l icyla m ide  (cf.  I),  m.  p.  152 — 160°,  which 
passes  at  150 — 160°  into  2-f.sopropyl-l  :  3-benzox- 
azone.  syn-y-Methylbulylidenesalicylajnide,  m.  p. 
153 — 159°,  resembles  the  lower  homologue.  iso- 
Butaldchyde,  salicylamide,  and  sodium  acetate  at 
140 — 160°  afford  nnti-isobutylide?iesalicylamide  (cf. 


(I.)  c6h4<--h 


c6h4<: 


CON.' 

OH 


YH  (II.) 


II),  m.  p.  145 — -160°;  anti-y-methylbutylidcnesalicyl- 
amide,  m.  p.  about  130°  after  softening  at  120°,  is 
prepared  with  greater  difficulty  owing  to  resinification 
of  the  aldehyde.  N-iso Butyrylsalicylamide,  m.  p. 
110 — 111°,  is  prepared  from  salicylamide  and  iso- 
butyryl  chloride  or  by  the  oxidation  of  2-isopropyl- 
1  : 3-benzoxazone  with  chromium  trioxide  in  glacial 
acetic  and  concentrated  sulphuric  acids.  N-iso- 
VaUrylsalicylamide,  m.  p.  126—126-5°,  is  obtained 
by  similar  methods.  H.  When. 

Odour  and  chemical  constitution  in  the 
benzthiazoles.  M.  T.  Bogert  and  A.  Stull. — See 
B.,  1926,  384. 

Bromination  of  some  5-substituted  1-phenyl- 
benzthiazoles.  R.  F.  Hunter  (J.C.S.,  1926,  537— 
541), — The  close  relation  between  the  nitrogen  atom 
and  the  5-(para)carbon  atom  in  1  -phenylbenzthi- 
azoles,  as  shown,  for  example,  in  the  migration  of 
bromine  from  the  nitrogen  to  the  5-position  (Bogert 


and  Abrahamson,  A.,  1922,  i,  576),  is  further  mani¬ 
fested  in  the  influence  of  substituent  groups  in  that 
position  on  the  unsaturation  of  the  nitrogen  atom 
(and  hence  by  alternation  of  affinity  on  that  of  the 
sulphur  atom).  The  depression  of  unsaturation  is 
greatest  for  a  5-nitro-group,  less  for  bromo-  and 
least  for  amino-. 

1-Phenylbenzthiazole,  m.  p.  114°,  prepared  from 
benzylideneaniline  by  Bogert  and  Abrahamson’s 
method  (Joe.  dt.),  yields  by  bromination  in  chloro¬ 
form  two  forms  of  the  tetrabromide,  m.  p.  126°  and 
153°,  respectively  (both  decomp.).  5-Nitro-l-phenyl- 
benzthiazole,  m.  p.  1S8°,  obtained  by  direct  nitration, 
is  recovered  unchanged  after  treatment  with  bromine 
in  acetic  acid,  but  in  chloroform  gives  with  difficulty 
an  unstable  dibromide,  m.  p.  144°  (softens  120°). 
5-Bromo-l-phenylbenzthiazole  forms  a  very  unstable 
tetrabromide,  m.  p.  206 — 208°  (decomp.),  and  a  tri¬ 
bromide,  m.  p.  208°  (decomp.).  From  5-amino-l- 
phenylbenzthiazole  (benzylidene  derivative,  m.  p. 
151°),  prepared  by  reduction  of  the  nitro-compound, 
there  are  readily  obtained  a  brown  tetrabromide,  m.  p. 
216°,  and  a  red  tetrabromide,  m.  p.  201 — 211°,  both 
stable.  The  red  isomeride  is  converted  by  boiling 
dilute  acetic  acid  into  an  impure  dhimmo-substitution 
product,  which  softens  at  170°.  C.  Hollins. 

Halogenation  of  2  :  6-dimethylbenzbisthiazole 
and  of  3  :  5-diphenylimino-2  :  4-diphenyltetra- 
hydro-1  :  2  :  4-thio diazole.  R.  F.  Hunter  (J.C.S., 
1926,  533 — 537). — The  mutual  saturation  of  the 
nitrogen  atoms  in  bisbenzthiazole, 

O  O 

CcH4<n>C-C<^t>C6H4,  renders  the  tetrabromide 

very  unstable  (A.,  1925’,  i,  987).  In  2  :  6-dimethyl¬ 
benzbisthiazole  (Edge,  J.C.S.,  1922, 121,  772),  m.  p. 
105°,  this  effect  is  suppressed,  but  here  the  result  of 
alternation  in  affinity  in  the  carbon  chain  between 
the  two  nitrogen  atoms  is  to  make  one  thiazole  nucleus 
much  more  reactive  than  the  other,  as  shown  in 
the  formation  of  a  moderately  stable  hexabromide, 

CMe <|b".2>c6H2<|^7>cMc,  m.  p.  117-118° 

(decomp.),  and  a  monomethiodide  (Edge,  loc.  dt.). 

3:5-  Diphenylimino  -2:4-  diphenyl tetrahydro  - 
1:2:  4-thiodiazole,  m.  p.  136°,  prepared  by  Hugers- 
hoff’s  method  (A.,  1903,  i,  865)  from  5-diphenylthio- 
carbamide,  yields  an  octabromide,  m.  p.  103 — 105°, 
which  loses  bromine  and  hydrogen  bromide  on  long 
boiling  in  acetic  acid,  giving  an  impure  bromo- 
substitution  derivative,  m.  p.  200°.  It  is  converted 
by  iodine  in  acetic  acid  into  a  hexaiodide,  m.  p.  122° 
(decomp.).  The  formation  of  these  compounds  is  in 
accordance  with  the  views  already  expressed. 

C.  Hollins. 

Nicotones.  P.  Karrer  and  T.  Takahashi 
(Hclv.  Ckim.  Acta,  1926,  9,  458—461 ;  cf.  A.,  1925, 
i,  1084). — The  Ar-methylnicotone  obtained  by  treat¬ 
ment  of  nicotine-Py-methiodide  (A.,  1898,  i,  50) 
/v  pxr  with  alkaline  potassium  ferri- 

|  [  Y  -  Y  -  cyanide  has  the  formula  ap- 

0H2  pended,  since  treatment  with 
qq  \/  phosphorus  pentachloride  yields 

NMe  2-cMoronicotine,  b.  p.  140 — 

145°/75  mm.,  108— 112°/0-5  mm.,  [<$  -129-7°  (in 
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alcohol  —119-2°),  oxidised  by  potassium  permanganate 
to  2-chloropyridine-3-earboxylic  acid.  Nicotine- Py- 
ethiodide  hydriodide,  m.  p.  166°,  nicotinc-Vy-propiodidc 
hydriodide,  m.  p.  104 — 105°,  and  nicotine -Py-btdiodide 
hydriodide ,  m.  p.  92 — 93°,  are  converted  by  alkaline 
ferricyanide  into  N -ethylnicotone,  m.  p.  110°,  b.  p. 
155 — 160°/4  mm.,  [a%  in  water  —54-35°;  N -propyl- 
nicotone,  m.  p.  95—96°,  b.  p.  140 — 145°/3  mm., 
[a]“  in  water  —48-5°,  and  N -buiylnicotone,  b.  p.  155 — 
160°/2  mm.,  [a]„  in  water  —50-78°,  respectively. 
The  toxicity  for  warm-blooded  animals  of  the  alkyl- 
nicotones  is  less  than  that  of  nicotine.  They  fail 
to  give  the  marked  increase  of  blood-pressure  charac¬ 
teristic  of  the  last-named  substance.  M.  Clare. 

Derivatives  of  dihydronicotme.  P.  Karrer 
and  A.  Widmer  (Helv.  Chim.  Acta,  1926,  9,  461 — 
463). — Nicotine-Py-methiodide  reacts  with  mag¬ 
nesium  alkyl  compounds  to  give  small  yields  of 
iV-alkyl-2(6)-alkyldihydronieotincs.  These  com¬ 
pounds  are  unstable  in  air.  They  produce  in  dogs 
paralysis  of  the  respiratory  centre,  accompanied  by 
a  lowering  of  the  blood  pressure,  which  becomes 
more  marked  in  ascending  members  of  the  series. 
The  following  are  described  :  N-methyl-methyldi- 
hydronicotine ,  b.  p.  99 — 100°/2  mm. ;  N -methyl- 
ethyldihydronicotine,  b.  p.  102 — 103°/2  mm. ;  N-methyl- 
propyldihydronicotine,  b.  p.  112— 113°/1  mm.; 
N -methyl -butyldihy dr  onicotine,  b.  p.  121 — 122°/2  mm. 

M.  Clare. 


Rotation  of  quinine  and  its  salts.  1ST.  Schookl 
(Pharm.  Weekblad,  1926,  63,  469— 483).— The 
rotation  of  quinine  reaches  a  maximum  in  presence 
of  2-4  mols.  of  hydrogen  chloride,  and  the  most 
suitable  solution  for  the  examination  is  one  containing 
2  millimols.  each  of  the  alkaloid,  sulphuric  acid,  and 
hydrogen  chloride.  The  specified  limits  of  rotation 
for  such  a  solution  are  fulfilled  by  preparations  con¬ 
taining  11-5%  of  hydroquinine,  5-8%  of  cinchonidine, 
1-1%  of  cinchonine,  or  1%  of  quinidine.  It  is  pointed 
out  in  an  additional  note  by  P.  van  der  Wielen 
that  the  rotation  test  is  of  little  help  in  determining 
purity  of  commercial  preparations,  but  that  the 
chromate  test,  which  is  much  more  sensitive,  should 
be  specified.  S.  I.  Levy. 

Preparation  of  codeinone.  E.  Merck. — See  B., 
1926,  3S6. 


Oxyacanthine.  J.  Gadamer  and  W.  von  Brtjch- 
hausen  (Arch.  Pharm.,  1926,  264,  193 — 210). — The 
results  of  this  incomplete,  independent  investigation 
amplify  those  of  Spath  and  Kolbe  (this  vol.,  82). 
Repeated  analyses  fail  to  determine  whether  the 
alkaloid  (m.  p.  20S — 209°,  [ajg  +279°  in  chloroform) 
has  the  composition  C38H4306N2,  be.,  double  that 
given  by  Pommerehne  (A.,  1896,  i,  66),  or  C37H40O6N2, 
assigned  to  it  by  Spath  and  Kolbe.  The  “  doubled  ” 
formula  is  confirmed  by  cryoscopic  and  ebullioscopic 
mol.  wt.  determinations.  It  is  again  proved  that 
three  methoxyl  groups  are  present  and  that  one  of 
the  remaining  oxygen  atoms  is  phenolic.  The 
o-(mono)-benzoyl  derivative  (decomp.  135 — 140°;  [a]D 
+90-5° ;  the  hydrochloride  and  chloroaurate  are 
described  and  the  methyl  ether  (hydrochloride,  hydro- 
bromide )  have  been  prepared.  The  function  of  the 


remaining  two  oxygen  atoms  remains  obscure,  but 
it  is  suggested  that  they  may  be  present  as  ether 
linkings.  The  two  nitrogen  atoms,  which  are  present 
as  methylimino-groups,  differ  in  basicity ;  a  mono- 
hydrochloride,  C3oH42OcN2,HC1(  ?),  which  yields  a 
metliiodide,  is  described.  Benzoylation  by  the 
Schotten-Baumann  method  produces  an  amorphous 
dibenzoyl  derivative  (dccomp.  120 — 130° ;  [a]D  +20-6° ; 
hydrochloride  described) ;  this  result  suggests  that 
one  methylimino-ring  is  disrupted.  Both  rings 
appear  to  be  broken  when  the  alkaloid  is  treated  with 
boiling  acetic  anhydride  (cf.  Pommerehne,  be.  cit.) 
for  the  amorphous  tetra-acetyl  derivative  [m.  p.  110 — 
112°  (decomp.);  [a]D  — 45°]  so  obtained  is  no  longer 
basic.  Cold  acetic  anhydride,  on  the  other  hand, 
yields  an  oily  mono-  or  di-acetyl  derivative  ([a]D 
—  13-5°)  which,  from  the  composition  of  its  chloro¬ 
aurate,  is  either  a  diacid  base  or  a  mixture.  Ethyl 
chloroformate  also  causes  scission  of  the  A7 -rings, 
an  amorphous,  non-basic,  feebly  Z-rotatory  (?)  cZi-N- 
carbethoxy -derivative  being  formed.  The  dimeth- 
iodide  (decomp.  250°)  of  the  alkaloid  yields,  via 
the  methochloride,  two  methine  bases,  viz.,  “  A,” 
C40H48O7N2  or  C40H50OgN2,  m.  p.  212°,  [«]D  +65°, 
and  “  B,”  amorphous  and  Z-rotatory  ( chloroaurate ; 
diacetyl  derivative,  m.  p.  about  121°,  [a]D  +100°, 
and  its  chloroaurate).  The  methiodide  of  methine 
base  “  A,”  after  conversion  into  the  methochloride 
and  treatment  with  hot  methyl-alcoholic  potassium 
hydroxide,  breaks  down  into  trimethylamine  and  a 
compound,  C36H3407(?)  (sinters  at  215°,  but  does 
not  melt  completely;  [a]D  +  153-7°  or  155°  in  alcohol 
or  chloroform,  respectively),  which  is  oxidised,  but 
not  readily,  by  potassium  permanganate  to  an  acidic 
compound.  In  cold  aqueous  solution,  oxidation  of 
oxyacanthine  with  mercuric  acetate  continues  for 
8  months,  yielding  ultimately  an  amorphous  intract¬ 
able  compound.  Apparently  the  oxidation  involves 
the  removal  of  four  hydrogen  and  the  addition  of  two 
oxygen  atoms. 

No  definite  conclusions  as  to  the  structure  of  the 
alkaloid  are  reached,  but  its  possible  kinship  with 
wochondendrine  is  pointed  out,  and  it  is  suggested 
that  two  isochondendrine-like  groupings  may  be 
united  by  methylenedioxy-linkings. 

W.  A.  Silvester. 

iV-Acyl  derivatives  of  3-amino-4-liydroxy- 
phenylarsinic  acid.  G.  W.  Raiziss  and  B.  C. 
Fisher  (J.  Amer.  Chem.  Soc.,  1926,  48,  1323—1327). 
— 3-Amino-4-hydroxyphenylarsinic  acid  (cf.  Raiziss 
and  Gavron,  A.,  1921,  i,  370)  forms  pale  brown 
prisms  when  crystallised  from  water  in  an  atmosphere 
of  nitrogen.  Its  JV-acyl  derivatives  are  prepared  by 
the  action  of  the  appropriate  acid  anhydrides  on  the 
arsinic  acid  in  aqueous  suspension.  The  following 
are  described  :  d-forrnamido-i-hydroxyphenylarsinic 
acid,  decomp,  when  heated,  m.  p.  not  below  275°, 
obtained  by  boiling  the  arsinic  acid  with  85%  formic 
acid  [sodium  salt  (+7H20)];  3-acetamido-4-hydroxy- 
phenylarsinic  acid  (“  Stovarsol,”  cf.  IJ.S.P.  1077462/ 
1913;  Raiziss  and  Gavron,  be.  cit. ;  Christiansen,  A. 
1922,  i,  1202),  m.  p.  240 — 250°  (decomp.)  [sodium 
salt  (+4H20),  m.  p.  about  210°  (decomp.)];  3 -pro- 
pionamido-‘k-hydroxyphenylarsinic  acid  (+1H20), 
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m.  p.  228 — 229°  (decomp.)  [sodium  salt  (+2H20)]; 
3-butyramido-4-hydroxyphenylarsinic  acid,  m.  p,  218 — 
219°  (decomp.)  [ sodium  salt  (+10H20)] ;  and  3 -chloro- 
acetamidoA-hydroxyphenylarsmic  acid,  m.  p.  238 — • 
239°  (decomp.)  after  darkening  at  230°  [sodium  salt 
(+SH20)].  F.  G.  Willson. 

3  :  4-Diaminoplienylarsinic  acid  and  some  of 
its  derivatives.  W.  L.  Lewis  and  H.  E.  Bent  (J. 
Amer.  Chem.  Soc.,  1926,  48,  949 — 957). — When 
boiled  with  ethyl  malonate  in  absolute  methyl 
alcohol,  3  :  4-diaminophenylarsinic  acid  (cf.  Jacobs 
and  Heidelbergcr,  A.,  1919,  i,  50)  affords  the  corre¬ 
sponding  malonyl  derivative, 

As03H.,-C6H3:(NH-C0-)2CH2,  which,  when  heated  at 
139°/10  mm.  over  phosphorus  pentoxide,  loses  1H20, 
with  formation  of  malonyldiaminoplienylarsenic  oxide. 
Condensation  of  phthalic  anhydride  with  3  : 4-di¬ 
aminophenylarsinic  acid  yields  B-amino-i-jdithalyl- 
aminophenylarsinic  acid ,  m.  p.  not  below  260°.  Both 
the  latter  and  arsanilic  acid  also  lose  1H20  when 
dried  as  above  (cf.  Mann  and  Pope,  J.C.S.,  1922, 
121,  1755).  That  the  dehydration  takes  place  from 
the  arsinic  group  is  indicated  by  the  fact  that  the 
magnesium  salts  are  unaffected  by  similar  treatment, 
whilst  3  :  4-di-(NW-dimethylamino)phenylarsinic  acid, 
obtained  by  boiling  3  :  4-diaminophenylarsinic  acid 
with  methyl  alcohol  in  presence  of  hydrochloric  acid, 
also  loses  1H20  analogously,  showing  that  an  amino- 
group  is  not  involved.  3  :  4-Diaminophenylarsinic 
acid,  which,  when  dried  over  calcium  chloride  at 
20°,  contains  0-5H2O,  loses  2H20  over  phosphorus 
pentoxide  at  140°/10  mm. 

The  following  acylamino-derivatives  of  phenyl- 
arsinie  acid,  obtained  by  treating  arsanilic  and  3  :  4- 
diaminophenylarsinic  acids,  respectively,  in  alkaline 
solution  with  the  appropriate  acyl  chlorides,  are 
described  :  4-chloroacelamidophenylarsinic  acid,  m.  p. 
not  below  260° ;  4-valeramido- ;  4-phenylacetamido- ; 
3-amino-4-acetamido-,  m.  p.  265 — 267°;  3-amino-4- 
propionamido-,  m.  p.  230 — 235°;  3  :4 -divaleramido- •, 
3  :  4-di-cldoroacetamido- ;  3  :  4 -di-jdienylacelamido- ; 

3  :  4-dibenzamido- ;  3  :  4 -diphtlialamido- ;  4-carboprop- 
oxyamino- ;  4-carbobutoxy amino- ;  3  :  4-dicarbethoxy- 

amino-,  m.  p.  192 — 192-5°;  3  : 4-dicarbopropoxy- 
amino-,  decomp.  249 — 253°;  and  3  :  4-dicarbobutoxy- 
amino-phenylarsinic  acid,  dccomp.  185 — 187°. 

Treatment  of  3  : 4-diaminophenylarsinic  acid  in 
alkaline  solution  with  chloroacetamide  affords  N-(2- 
amino-4-arsinoplienyl)glyci)lamide, 
A.s03H2-CrH3(NH2)-EH-CH2-C0-NH2,  m.  p.  234— 
241°  (decomp.)  after  darkening  at  215°,  together 
with  a  small  proportion  of  3-amino-G-arsino-l  :  2- 
dihydroquinoxaline,  m.  p.  226°  ( ammonium  salt, 
decomp.  200° ;  benzoyl  derivative,  m.  p.  234°), 
derived  by  inner  condensation  of  the  amino-  and 
carbonyl  groups.  The  quinoxaline  is  obtained  when 
the  glycylamide  is  treated  with  alkali.  When 
treated  in  alkaline  solution  at  30°  with  ethylene  oxide, 
it  yields  3-hydroxyethylamino-G-arsino-l  :  2-dihydro- 
quinoxaline.  Condensation  of  3  : 4-diaminophenyl- 
arsinic  acid  with  oxalyl  chloride  affords  2  :  3-dihydr- 
oxy-G-arsinoquinoxaline,  whilst  bromomalonamide 
yields  analogously  3-amino-2-carbamido-G-arsino-\  :  2- 
dihydroquinoxaUne.  When  the  above  glycylamide 


(aminotryparsamide)  is  boiled  under  reflux  with 
sodium  formaldehydesulphoxylate,  the  compound 
Ci7H2104N6SAs2lSra  separates  at  first,  then  redissolves, 
and,  by  adding  the  filtered  reaction  mixture,  after 
15  hrs.,  to  excess  of  alcohol,  the  arseno-derivative, 
[:As-C6H3(NH-CH2-C0-NH2)(NH-CH2-0-S-0Na)]2, 
m.  p.  not  below  260°,  is  precipitated. 

N-4-Arsinoq>he?iylaniinomalonamide,  m.  p.  not  below 
260°,  obtained  by  condensation  of  3  :  4-diaininophenyl- 
arsinic  acid  with  bromomalonamide,  is  described. 

P.  G.  Willson. 

Manufacture  of  monoacyl  derivatives  of  amino- 
arylarseno-compounds.  G.  Newbeey,  and  May 
and  Bakee,  Ltd. — See  B.,  1926,  420. 

Preparation  of  homogeneous  sodium  tri- 
phenylhoryl  and  the  compounds  of  triphenyl- 
horon  with  the  other  alkali  metals.  E.  Krause 
and  H.  Polack  (Ber.,  1926,  59,  [B\,  777—785;  cf. 
ICrause  and  Nitsche,  A.,  1922,  i,  694;  Krause,  ibid., 
1924,  i,  436). — The  necessary  apparatus  for  the 
preparation  of  pure  triphenylboron  from  magnesium 
phenyl  bromide  and  boron  fluoride,  and  its  recrystal¬ 
lisation  from  ether  in  the  absence  of  air  and  for  its 
interaction  with  sodium  in  the  presence  of  ether,  is 
described  in  detail.  Triphenylboron  forms  yellow 
comqyounds  of  the  type  BPh3X,  with  sodium,  potass¬ 
ium,  lithium,  rubidium,  and  c cesium.  The  solubility 
decreases  with  increasing  atomic  weight  of  the  alkali 
metal.  The  alkali  triphenylboryls  retain  ether  often 
with  great  tenacity.  Monoetherales  of  the  sodium 
and  lithium  compounds  could  be  isolated,  whereas 
the  remaining  substances  lose  ether  too  readily. 
The  sodium  compound  is  quantitatively  converted 
by  iodine  in  ethereal  solution  into  triphenylboron 
and  sodium  iodide.  Removal  of  the  sodium  can  also 
be  effected  by  prolonged  agitation  with  a  large 
excess  of  pure  mercury,  whereas  reaction  between 
an  ethereal  solution  of  triphenylboron  and  mercury 
amalgam  containing  more  than  2-9%  of  sodium 
produces  sodium  triphenylboryl.  Triphenylmethyl 
chloride  and  sodium  triphenylboryl  yield  triphenyl¬ 
methyl  and,  further,  sodium  triphenylmethyl;  the 
latter  substance  is  also  obtained  from  sodium  tri¬ 
phenylboryl  and  triphenylmethyl.  Triphenylboron 
and  triphenylmethyl  yield  an  intensely  red,  crystalline 
compound.  Sodium  triphenylboryl  reacts  instant¬ 
aneously  with  alkyl  halides  or  carbon  dioxide. 
Ethereal  solutions  of  sodium  triphenylboryl  conduct 
electricity,  but  to  a  less  degree  than  those  of  sodium 
triphenylmethyl.  Tricyclohexylboron  and  tri-n-pro- 
pylboron  do  not  react  with  sodium,  whereas  tri-p- 
tolylboron  resembles  the  phenyl  derivative. 

H.  Ween. 

Organo-chromium  compounds.  VII.  Pro¬ 
ducts  of  the  action  of  magnesium  p-bromophenyl 
bromide  on  sublimed  chromium  chloride.  F. 
Hein  and  R.  Spate  (Ber.,  1926,  59,  [B],  751 — 756; 
cf.  A.,  1924,  i,  437,  889). — The  action  of  a  well- 
cooled  ethereal  solution  of  magnesium  p-bromophenyl 
bromide  on  chromium  chloride  yields  a  semi-solid 
product  which  becomes  powdery  after  being  washed 
repeatedly  with  water,  dilute  ammonia,  and  water. 
Extraction  of  this  residue  with  cold  alcohol  yields 
chromium  tetra-p-bromophenyl  bromide,  m.  p.  90° 
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when  slowly  heated  or  m.  ,p.  115°  (decomp.)  when 
placed  in  a  hath  preheated  to  110°.  Prom  the 
remainder  chloroform  dissolves  chromium  penta-p- 
bromotriphenylene  bromide,  Cr(CflH4Br-CGH,1,C0H4)5Br, 
decomp,  about  120°  after  darkening.  The  remaining 
material,  which  is  insoluble  in  all  media,  appears  to 
contain  chromium  di-p-bromotelraphenylene  hydroxide, 
Cr[Br(C0H4)4]2-OH  (+1CS2  acquired  during  the  pro¬ 
cess  of  purification).  H.  Wren. 

Mercuration  of  aromatic  compounds  and  its 
bearing  on  substitution  in  tbe  benzene  nucleus. 
S.  Coffey  (Chem.  Weekblad,  1926,  23,  194 — 196). — 
A  rlsumd  and  discussion  of  recent  results. 

S.  I.  Levy. 

Reactions  of  mercury  diphenyl  with  some 
acyl  halides.  H.  0.  Calvery  (J.  Amer.  Chem.  Soc., 
1926,  48,  1009 — 1012). — Ethyl  chloroformate  is 
without  action  on  mercury  diphenyl  at  the  ordinary 
temperature.  In  hot  benzene  solution,  mercury 
phenyl  chloride  is  produced,  and  the  same  result  is 
obtained  at  95°  or  above,  both  in  absence  of  a  solvent 
and  in  presence  of  sodium  amalgam.  The  formation 
of  ethyl  benzoate  was  not  observed,  indicating  that 
the  production  of  the  latter  from  bromobenzene, 
sodium  amalgam,  and  ethyl  chloroformate  (cf .  Wurtz, 
Compt.  rend.,  1869,  68, 1298)  proceeds  thus :  PhBr-f- 
2NaHg+Cl-C02Et  =  Ph-C02Et  +  NaCl  +  NaBr  +  Hg, 
whilst  the  mercury  diphenyl,  which  appears  as  a 
by-product,  is  produced  thus :  2PhBr+ 2NaHg= 
Pli2Hg+2NaBr+Hg,  and  is  not  an  intermediate  in 
the  formation  of  ethyl  benzoate.  Acetyl  chloride 
and  mercury  diphenyl,  alone  or  in  boiling  benzene 
solution,  give  mercury  phenyl  chloride  and  aceto¬ 
phenone.  Benzoyl  chloride  affords  similarly,  when 
heated  alone  or  in  hot  benzene  solution,  mercury 
phenyl  chloride  and  benzophenone.  At  the  ordinary 
temperature,  no  reaction  takes  place  in  absence  of  a 
solvent,  whilst  at  higher  temperatures  the  products 
are  mercuric  chloride,  mercury  phenyl  chloride, 
benzophenone,  and  probably  diphenyl.  The  solu¬ 
bility  of  mercury  phenyl  chloride  in  alkali  (cf.  Dreher 
and  Otto,  Annalen,  1870,  154,  126)  is  confirmed. 

P.  G.  Willson. 

Mercuration  of  aromatic  substances.  II. 
o-Nitrotoluene.  S.  Coffey  (J.C.S.,  1926,  637 — 
643). — Mercuration  readily  occurs  when  o-nitro- 
toluene  is  heated  with  mercuric  acetate  at  140°,  and 
after  conversion  of  the  acctomercuri-compounds  into 
chloromercuri-derivatives,  i-chloromercuri-2-nitrotolu- 
ene,  m.  p.  220-5 — 221°  (corr.),  is  obtained.  The  con¬ 
stitution  is  proved  by  quantitative  conversion  of  the 
product  into  4-bromo-2-nitrotoluene,  m.  p.  44-5 — 
45°,  and  4-iodo-2-nitrotolucnc,  m.  p.  60-5 — 61°. 
i-Broniomercuri-2-nitroioluene,  m.  p.  241°  (corr.),  and 
4- iodomercuri-2-nilrotoluene ,  m.  p.  286°  (slight  de¬ 
comp.),  are  obtained  from  the  chloromercuri-com- 
pound  by  the  action  of  potassium  bromide  and  iodide, 
respectively.  Reduction  with  sodium  sulphide  con¬ 
verts  the  chloro-compound  into  i-mercuribis-2-nilro- 
toluene,  m.  p.  291°,  which  quantitatively  reverts  to 
the  chloro-compound  when  boiled  with  mercuric 
chloride. 

In  the  mercurated  nitrotoluenes  obtained  in  the 
process  described  above,  the  presence  of  6 -chloro- 
s  s 


mercuri-2-nitrotoluene  and  of  the  3-  or  5-isomeride 
is  demonstrated  by  conversion  into  a  mixture  of 
bromonitrotoluenes  and  reduction  of  these  to  bromo- 
o-toluidines ;  fractional  crystallisation  of  the  acetyl 
derivatives  gives  pure  6-bromoaceto-o-toluididc, 
in.  p.  162 — 163°,  whilst  removal  of  the  amino- 
group  followed  by  oxidation  gives  a  mixture  of  acids 
from  which  nt-bromobenzoic  acid,  m.  p.  154°,  may 
be  isolated. 

tS-Chloromercuri-2-nitrotoluene,  m.  p.  210°,  is  syn¬ 
thesised  by  the  following  method.  2-Nitrotolucne- 
5-sulphon-o-nilrotolylhydrazide,  m.  p.  157 — 15S° 
(violent  decomp.),  prepared  from  6-nitro-in-toluidine 
by  the  action  of  sulphur  dioxide  and  nitrous  acid 
(cf.  Limpricht,  A.,  1887,  723),  is  boiled  with  baryta 
solution,  and  the  resulting  2-nitrotoluene-5-sulphinic 
acid  (isolated  as  ferric  salt)  is  converted  by  prolonged 
boiling  with  mercuric  chloride  into  the  5-chloro- 
mercuri-compound.  By  a  similar  series  of  reactions, 
the  4-isomeride  is  synthesised  from  2-nitro-p-tolu- 
idine ;  2-nitrololueneA-sidphinic  acid  has  m.  p.  95°. 

C.  Hollins. 

Mercurated  bydroxyazobenzenes.  P.  C.  Whit¬ 
more,  E.  R.  Hanson,  and  G.  J.  Leuck  (J.  Amer. 
Chem.  Soc.,  1926,  48,  1013 — 1016). — Sodium  ±-hydr- 
oxy-3-chloromercuri-azobenzeneA'-sulphonate,  orange- 
yellow,  is  obtained  by  coupling  diazotised  sulphanilic 
acid  with  o-hydroxyphenylmercurichlorkle  in  cold 
alkaline  solution,  followed  by  acidification  with 
acetic  acid.  The  free  acid  could  not  be  prepared, 
on  account  of  the  ease  with  which  the  mercury  is 
eliminated.  Analogous  sodium  salts  were  prepared 
similarly  from  metanilic  and  naphthionic  acids,  and 
the  free  acids  were  isolated  in  the  case  of  analogous 
compounds  prepared  from  anthranilic  and  m-  and 
p-aminobcnzoic  acids,  colours  in  all  cases  being  yellow 
to  red.  Similar  condensation  of  diazotised  sulphanilic 
acid  with  2  : 6-diacetoxymercuri-p-cresol  affords 
sodium  anhydro-2-hydroxy-5-methyl-'i-hydroxymercuri- 
azobenzeneA'-sulphonate,  yellow,  from  which  neither 
the  free  acid  nor  a  chloride  could  be  obtained. 
Anhydro -2-hydroxy -to-methyl-Z-hy dr oxymercuri-azobenz- 
ene-2' -carboxylic  acid,  deep  red,  and  -4' -carboxylic  acid, 
obtained  analogously,  are  described.  Definite  com¬ 
pounds  could  not  be  obtained  similarly  from  metanilic, 
?«-aminobenzoic,  and  naphthionic  acids.  All  the 
above  compounds  undergo  fission  at  the  carbon- 
mercury  linking  when  treated  with  hot  A- hydro¬ 
chloric  acid  or  hot  aqueous  sodium  iodide,  whilst 
their  toxicities  are  practically  the  same  as  those  of 
the  parent  mercury  compounds.  P.  G.  Willson. 

Pbenyltin  compounds.  R.  F.  Chambers  and 
P.  C.  Scherer  (J.  Amer.  Chem.  Soc.,  1926,  48, 
1054 — 1062). — Tin  tetraphenyl  is  obtained  in  91% 
yield  by  the  action  of  zinc  diphenyl  (from  magnesium 
phenyl  bromide  and  zinc  chloride  in  ether)  on  stannic 
chloride  in  boiling  toluene  in  an  atmosphere  of 
nitrogen.  It  reacts  with  iodine  in  chloroform  with 
formation  of  tin  triphenyl  iodide  (cf.  Polis,  A.,  1890, 
166).  When  treated  with  sodium  in  liquid  ammonia, 
tin  triphenyl  bromide  affords  sodium  triphenyl- 
stannide,  pale  yellow,  amorphous,  which  reacts  with 
oxygen  in  the  same  solvent  with  formation  of  hydroxy - 
triphenylstannane.  The  latter  is  decomposed  by 
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heating  into  tin  tetraphenyl  and  diphenyltin  oxide. 
Sodium  triplienylstannide  reacts  with  organic  halides 
with  formation  of  the  corresponding  sodium  halides, 
but  substitution  by  the  triphenyltin  group  does  not 
generally  occur.  Sodium  p-bromobenzoate  appears 
in  this  way  to  form  triphcnyltin-benzoic  acid,  but 
the  product  is  readily  hydrolysed.  Reaction  between 
sodium  triphenylstamiide  and  phenylmereuric  iodide 
in  liquid  ammonia  affords  phenylmereuric  amine , 
PliHgNH,,  m.  p.  123-5 — 124°,  which  was  also  pre¬ 
pared  by  the  action  of  phenylmereuric  iodide  on 
potassamide  in  the  same  solvent.  Condensation  of 
sodium  triplienylstannide  and  sodium  monochloro- 
acetate  yields  similarly  triphenyltin-acetic  acid, 
SnPh3-CH,-C02H,  m.  p.  122—122-5°.  The  sodium 
salt  is  hydrolysed  in  aqueous  solution.  Triphenyltin 
hydride  (triphenylstannane),  obtained  by  the  action 
of  ammonium  bromide  on  sodium  triplienylstannide 
in  liquid  ammonia  (cf.  Poster,  Master’s  Thesis,  Clark 
Univ.,  1923),  is  a  colourless  liquid,  b..p.  173 — 174°/ 
6  mm.,  which  is  decomposed  in  contact  with  oxygen 
with  formation  of  tin  triphenyl,  whilst  the  action 
of  sodium  in  liquid  ammonia  affords  sodium  triphenyl- 
stamiide.  Tin  diphenyl  is  obtained  as  a  bright  yellow 
polymeride ,  decomp.  206°  (ef.  Krause  and  Becker, 
A.,  1920,  i,  340),  by  the  action  of  sodium  on  diphenyl¬ 
tin  dichloride  in  liquid  ammonia.  The  action  of 
sodium  on  diphenyltin  dibromide  in  liquid  ammonia 
affords  disodium  diphenylstannide,  which,  on  treat¬ 
ment  with  ammonium  bromide  in  the  same  solvent, 
is  converted  into  diphenyltin  dihydride,  dark  brown. 
When  the  latter  is  freed  from  ammonia  in  presence 
of  absolute  ether,  it  decomposes  with  production  of 
tin  diphenyl  in  unpolymerised  condition.  Tin  tetra¬ 
phenyl  reacts  with  sodium  in  liquid  ammonia  witli 
formation  of  sodium  triphenylstamiide,  and  the 
latter  is  converted,  by  the  further  action  of  sodium, 
into  disodium  diphenylstannide.  F.  G.  Willson. 

Structural  isomerism  of  2  : 5-diketopiper- 
azines  and  polypeptides.  E.  Abderhalden  and 
E.  Schwab  (Z.  physiol.  Chcm.,  1926,  152,  88—94).— 
By  hydrolysis  of  the  enol  form  of  2  :  5-dikctopiper- 
azines,  it  is  possible  to  obtain  the  dipeptide  also  in 
the  enol  form.  In  the  case  of  glycine  anhydride, 
the  cnolised  form  is  the  more  readily  hydrolysed. 
Proteins  like  silk  fibroin  and  keratin,  which  are  very 
resistant  to  hydrolysis,  probably  contain  their 
anhydride  linkings  in  the  stable  form,  whereas  the 
relatively  easily  hydrolysed  proteins  of  the  food¬ 
stuffs  contain  mainly  the  more  reactive  enol  and 
lialf-enolised  rings.  It  is  possible  that  such  com¬ 
pounds  may  be  taken  up  from  the  intestine  without 
complete  breakdown  to  amino-acids,  and  may  be 
the  starting  point  for  the  synthesis  of  various  cyclic 
compounds  required  by  the  organism.  The  enol 
form  of  glycine  anhydride  is  converted  into  the 
stable  form  by  heating  to  90 — 100°.  This  observ¬ 
ation  may  have  importance  in  connexion  with  the 
denaturation  of  proteins.  H.  D.  Kay, 

Proline.  E.  Abderhalden  and  H.  Sickel  (Z 
physiol.  Chem.,  1926,  152,  95— 100).— Proline  may 
be  esterified  almost  quantitatively  by  passing 
hydrogen  chloride  into  its  alcoholic  solution  and 
removing  the  solvent  and  catalyst  in  a  vacuum. 


The  hydrochloride  of  the  ester  is  stable  in  a  vacuum 
at  120°  and  is  not  decomposed  by  organic  solvents. 
Even  in  aqueous  solution  it  is  not  easily  hydrolysed. 
The  free  ester,  on  the  other  hand,  is  readily  decom¬ 
posed  at  the  ordinary  temperature  by  traces  of 
water.  It  does  not  readily  form  polypeptides  or 
anhydrides,  but  proline  anhydride  has  been  isolated 
in  small  yield.  II.  D.  Kay. 

Determination  of  active  hydrogen  in  h semin, 
biliruhin,  in  some  of  their  derivatives,  and  in 
pyrroles.  H.  Fischer  and  J.  J.  Postowsky  (Z. 
physiol.  Chem.,  1926,  152,  300— 312).— The  number 
of  atoms  of  active  hydrogen  per  molecule  of  the 
following  substances  has  been  determined  by  the 
Zcrewitinov  method  (A.,  1907,  ii,  509;  1908,  i,  593; 
1911,  i,  101),  Flasehentrager  modification  (A.,  1925, 
ii,  999),  with  a  view  to  confirm  their  structural 
formuke.  Ethyl  4-hydroxy-2-methylpyrrole-3-carb- 
oxylate  contains  two  active  hydrogen  atoms;  bis- 
(2  :  4-dimethyl-3-ethylpyrryl)methene,  one;  bis- (3- 
earbethoxy-4  :  5-dimethylpyrryl)methane,  two ;  tetra- 
(4  -  carbethoxy  -2:3-  dimethylpyrryl)ethane,  four ; 
tetra-(2  :  3-dimethylpyrryl)-5-ethane,  four ;  bilirubinic 
acid,  four;  xanthobilirubinic  acid,  three;  its  ester, 
two ;  the  condensation  product  of  benzaldehyde 
with  bilirubinic  acid  (see  A.,  1925,  i,  1198),  four; 
its  reduction  product,  three.  All  the  above  numbers 
agree  with  the  requirements  of  the  authors’  structural 
formula.  Bis- (3 -carbethoxy -2  :  4 - dimethylpyrryl) - 
methene  gave  a  value  indicating  the  presence  of  two 
active  hydrogens  instead  of  one,  but  this  was  due  to 
its  decomposition  into  ethyl  2  : 4-dimethylpyrrole- 
3-carboxylate.  In  agreement  with  the  authors’ 
formula,  bilirubin  and  mesobilirubin  contain  seven, 
and  mesobilirubinogen  eight  active  hydrogens 
(Kiister’s  formula,  however,  would  require  only 
five).  Hsemin,  according  to  the  formula  of  Will- 
statter  and  Kiister,  should  contain  two  active 
hydrogens.  Experiment  gives,  for  liaBmin,  three ; 
for  mesohsemin  in  the  cold,  two ;  at  40°,  three,  and 
liaemin  ester,  one  active  hydrogen.  Assuming  that 
the  chlorine,  which  in  hajmin  is  combined  with  the 
iron,  reacts  with  the  Grignard  reagent  liberating 
methyl  chloride,  the  above  figures  agree  fairly  well 
with  theory.  '  Ooporphyrin  and  Kammerer’s  por¬ 
phyrin  contain  four,  cetioporphyrin,  uroporphyrin 
ester,  coproporphyrin  ester,  and  tetramethylhoemato- 
porphyrin  each  contain  two,  and  mesoporphyrinogen 
six  active  hydrogens.  P.  W.  Clutterbuck. 

Proteins.  III.  Constitution  of  proteins.  P. 
Brigl  and  R.  Held  (Z.  physiol.  Chem.,  1926,  152, 
230 — 248). — The  0  :  N  ratio  for  a  number  of  proteins 
is  as  high  as  1-28,  a  value  which  neither  the  peptide 
nor  diketopiperazine  structures  can  explain.  The 
high  oxygen  value  cannot  be  due  to  the  presence  of 
dibasic  acids,  since  the  free  carboxyl  groups  are 
present  as  amide  groupings,  nor  is  it  due  entirely 
to  the  presence  of  an  amount  of  the  difficultly  isolable 
hydroxy-amino-acids  greater  than  previously  sus¬ 
pected.  It  is  suggested  that  protein  is  composed  of 
a  number  of  parallel  polypeptide  chains,  the  terminal 
amino-groups  being  united  together  through  a 
carbonyl  group  (thus  forming  a  carbamide  structure), 
and  the  terminal  carboxyl  groups  through  a  poly- 
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hydric  alcohol.  The  idea  is  tested  by  studying  the 
action  of  phthalic  anhydride,  sodium  hypobromite, 
pepsin,  and  trypsin  on  diethyl  carbonyldiglyeyl- 
glycine  and  on  the  free  acid.  Phthalic  anhydride 
with  the  ester  readily  gave  ethyl  phthalylglycyl- 
glycine.  Hypobromite  did  not  react  with  the  ester, 
owing  to  its  insolubility,  but  readily  reacted  at  0° 
with  the  acid.  Neither  the  acid  nor  the  ester,  how¬ 
ever,  dissolved  in  pepsin  or  trypsin.  This  must  not 
be  regarded  as  definitely  negativing  the  idea,  since 
Fischer  showed  that  ability  of  trypsin  to  attack  the 
polypeptide  depended  on  its  structure.  The  action 
of  pepsin  on  a  number  of  such  carbonyl  polypeptide 
structures  must  first  be  studied  (cf.  A.,  1923,  ii,  1143; 
1924,  i,  105).  P.  W.  CLtTTTERBTTCK. 

Transformations  of  peptide-like  substances. 
VII.  Transformation  of  a  cystine-containing 
diketopiperazine.  M.  Bergmann  and  F.  Stather 
(Z.  physiol.  Chem.,  1926,  152,  189 — 201). — By  the 
union  of  f-cystine  (1  mol.)  and  df-alanine  (2  mols.), 
dialanyl-f-cystine  is  obtained  which  readily  gives  a 
dianhydride,  C12H180,1N4S2,  m.  p.  not  below  350°, 
having  two  diketopiperazine  rings  united  together 
by  the  sulphur  bridge  of  the  cystine  molecule.  This 
dianhydride,  when  treated  in  the  cold  with  sodium 
hydroxide,  quickly  loses  hydrogen  sulphide  and 
sulphur,  to  give  a  protein-like  substance  identical 
with  the  polymerised  form  of  2  : 5-diketo-6-methyl- 
3-methylenepiperazine  previously  obtained  from  the 
diketopiperazine  of  alanylserine  (cf.  Borgmann  and 
others.  A.,  1925,  i,  1474).-  Identity  is  established 
by  preparation  of  the  crystalline  disodium  com¬ 
pound,  of  the  diacetate,  m.  p.  144 — 145°,  by  hydro¬ 
lysis  with  hydrochloric  acid,  giving  a  chlorotetra- 
peptide,  by  mol.  wt.  determination,  and  also  by 
catalytic  reduction  to  alanine  anhydride.  The  latter 
reaction  indicates  a  means  of  conversion  of  cystine 
into  alanine  via  the  diketopiperazine.  Dialanyl- 
cystine  loses  no  hydrogen  sulphide  under  conditions 
in  which  the  corresponding  diketopiperazine  loses 
71%  of  its  sulphur  as  hydrogen  sulphide,  thus  form¬ 
ing  the  polymeride,  a  product  completely  free  from 
sulphur,  but  containing  the  carbon-nitrogen  frame¬ 
work  of  cystine  unchanged.  P.  W.  Crutterbuck. 

Porphyrins  from  blood  pigment.  IV.  Con¬ 
stitution  of  porphyrins.  A.  Papendieck  (Z. 
physiol.  Chem.,  1926,  152,  215 — 229). — The  author’s 
methods  of  electrolytic  reduction  and  catalytic 
hydrogenation  (A.,  1925,  i,  711)  are  applied  to  the 
reduction  in  acid  solution  of  a-hsematoporphyroidin 
(hasmaterindicarboxylic  acid),  hsematoporphyrin 
(Nencki,  A.,  18S8,  971),  and  of  haamoporphyrin, 
which  give,  respectively,  by  addition  of  hydrogen, 
mesoporphyrin,  hydroxymesoporphyrin,  and  meso- 
porphyrin,  identification  being  carried  out  spectro¬ 
scopically.  The  bearing  of  these  results  on  the 
constitution  of  porphyrins  is  discussed,  particularly 
in  respect  to  the  work  of  Willstatter,  Kiister,  and 
Fischer  (cf.  A.,  1925,  i,  992). 

P.  W.  Clutterruck. 

Binding  of  acid  and  alkali  by  proteins.  B.  A. 
Gortner  and  W.  F.  Hoffman  (Science,  1925,  62, 
464 — 467). — Experiments  with  twelve  prolamines, 
S  S* 


casein,  and  fibrin  show  that  approximately  equivalent 
amounts  of  hydrochloric,  sulphuric,  and  phosphoric 
( M )  acid  are  bound  by  a  unit  amount  of  protein 
when  the  acids  are  compared  on  the  normality  basis. 
Two  types  of  combination  between  proteins  and  acid 
or  alkali  are  postulated  :  (a)  chemical,  at  pa  2-5 — 
10'5,  ( b )  adsorption,  when  pn<2-5  or>10-5.  It  is 
concluded  that  the  chemical  nature  of  a  protein  and 
the  power  of  a  protein  to  bind  acid  and  alkali  in 
stoicheiometrical  relationships  depend  on  the 
chemical  groups  within  the  protein  molecule  and  are 
therefore  limited  to  the  range  p>n  2-5 — 10-5. 

A.  A.  Eldridge. 

Effect  of  pa  and  of  temperature  on  hydrolysis 
of  caseinogen.  D.  C.  Carpenter  (J.  Biol.  Chem., 
1926,  67,  647 — 658). — At  5°  no  measurable  hydro¬ 
lysis  of  caseinogen  in  1%  solution  (as  determined  by 
increase  in  free  amino -nitrogen)  occurs  within  the 
range  pa  1 — 10  over  periods  of  6  days.  At  higher 
temperatures,  the  rate  of  hydrolysis,  on  the  acid  side 
of  the  isoelectric  point,  bears  a  simple  relation  to  the 
pa;  on  the  alkaline  side  of  the  isoelectric  point,  the 
relations  are  more  complex,  a  sudden  increase  in  the 
rate  of  hydrolysis  occurring  as  the  solution  becomes 
more  alkaline  than  pa  9.  C.  R.  Harington. 

Membrane  hydrolysis  of  neutral  sodium 
caseinogenate.  W.  Starlinger  (Biochcm.  Z., 
1926,  170,  1 — 17). — Neutral  solutions  of  sodium 
caseinogenate,  prepared  by  electrodialysis  and  pre¬ 
served  under  toluene,  exhibited  no  changes  in  con¬ 
ductivity  or  in  non-coagulable  nitrogen  over  a  period 
of  several  months.  When  submitted  to  dialysis, 
there  was  only  a  slight  increase  in  the  total  electrical 
conductivity,  whereas  there  was  an  increase,  in  the 
dialysate,  of  the  concentration  of  hydroxyl  ions 
together  with  the  appearance  of  sodium  and  of 
nitrogen,  both  coagulable  and  non-coagulable.  The 
increase  in  cn  of  the  dialysate  was  insufficient  to 
account  for  the  sodium  present.  These  results  are 
discussed  in  relation  to  the  observations  of  Polanyi 
(A.,  1925,  ii,  662)  and  of  Plattner  (A.,  1923,  i,  963) 
on  the  significance  of  the  electrical  conductivity  of 
caseinogen  solutions.  R.  K.  Cannan. 

Alteration  of  albumins  by  heat.  M.  Spiegel- 
Adolf  (Biochem.  Z.,  1926,  170,  126 — 172). — A 
detailed  account  is  given  of  the  results  already 
published  (this  vol.,  352)  on  the  effects  of  acid  and 
alkali  on  heat-coagulated  scrum-albumin  and  the 
properties  of  the  products,  particularly  in  respect  of 
their  solubilities  and  behaviour  towards  acid,  alkali, 
and  neutral  salts.  The  work  has  been  extended  to 
egg-albumin.  As  with  serum-albumin,  heat  coagul¬ 
ation  of  solutions  of  purified  egg-albumin  is  accom¬ 
panied  by  a  fall  in  ca  and  an  increase  in  electrical 
conductivity.  When  the  coagulum  is  dissolved  in 
alkali,  and  the  solution  neutralised  and  submitted 
to  electrodialysis,  there  results  a  product  having  the 
main  characteristics  of  a  globulin.  The  behaviour 
of  acid-  and  alkali-egg-albumin  towards  heat  and 
towards  neutral  salts  is  compared  with  that  found 
in  the  case  of  serum-albumin.  Suspensions  of 
caseinogen  in  water,  or  solutions  of  its  neutral  alkali 
salts,  snow  no  change  in  their  solubility  in  alkali 
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after  heating  to  boiling.  Support  is  found  in  these 
results  for  the  view  that  the  heat  coagulation  of 
proteins  is  connected  with  the  closing  of  rings  between 
the  free  groups  of  the  protein.  R.  K.  Can  nan. 

Determination  of  halogen  in  organic  com¬ 
pounds  by  Stepanoff's  method.  C.  F.  van  Dotn 
(Rec.  trav.  chim.,  1926,  45,  363). — Correct  results 
may  be  obtained  in  the  determination  of  bromine 
in  substituted  ap-dibromophenylpropionic  acids  by 
Stepanoff’s  method  (cf.  A.,  1905,  i,  335)  if  fifty  times 
the  calculated  quantity  of  sodium  is  employed,  and 
the  solution  refluxed  over  a  free  flame,  a  temperature 
above  100°  being  necessary.  J.  W.  Baker. 

Kjeldahl-Pregl  method  applied  to  nitro-com- 
pounds.  A.  Elek  and  H.  Sobotka  (J.  Amer.  Chern. 
Soc.,  1926,  48,  501 — 503). — The  Kjeldahl  method 
for  the  determination  of  nitrogen  gives  satisfactory 
results  with  nitro-compounds  if  dextrose  be  added 
to  the  reaction  mixture  in  the  proportion  of  1  g.  to 
0T  g.  of  the  substance  to  be  analysed.  Equally 
satisfactory  results  are  obtained  with  dextrose  when 
using  Pregl’s  method  of  microanalysis. 

F.  G.  Willson. 

Determination  of  alcohols.  II.  Determin¬ 
ation  of  ethyl  alcohol  and  its  homologues  and 
their  separation  from  other  substances.  W.  M. 
Fischer  and  A.  Schmidt  (Ber.,  1926,  59,  [£],  679 — 
6S2;  cf.  A.,  1924,  ii,  427). — Simplifications  are  intro¬ 
duced  into  the  method  described  previously  ( loc .  cit.) 
by  omission  of  the  addition  of  carbamide,  immediate 
introduction  of  the  total  quantity  of  acetic  acid  after 
replacing  the  air  in  the  apparatus  by  carbon  dioxide, 
and  substitution  of  a  four-bulb  apparatus  containing 
concentrated  sodium  hydrogen  carbonate  solution  for 
U-tubes  containing  solid  sodium  nitrite  and  sodium 
hydrogen  carbonate,  respectively.  If  results  need 
be  accurate  only  to  98 — 99%,  the  operation  can  be 
completed  in  f — 1  hr.  Ethyl,  n-  and  isopropjd,  iso¬ 
butyl,  and  isoamyl  alcohols  may  be  thus  determined. 
The  method  is  also  accurate  in  the  presence  of  ether, 
acetone,  or  acetaldehyde.  It  cannot,  however,  be 
applied  to  alcohols  of  high  b.  p.  such  as  benzyl 
alcohol,  ethylene  glycol,  or  glycerol.  It  is  adapted 
for  micro-analytical  measurements.  Cocaine  may 
be  determined  by  hydrolysis  with  sodium  hydroxide 
in  a  sealed  tube  to  methyl  alcohol,  benzoic  acid,  and 
eegonine  followed  by  determination  of  the  liberated 
methyl  alcohol.  Attempts  to  apply  the  method  to 
the  determination  of  primary  amines  were  unsuc¬ 
cessful,  since  the  preliminary  transformation  of  amine 
into  alcohol  by  nitrous  acid  does  not  appear  to  be 
quantitative.  H.  Wren. 

Determination  of  the  isopropylidenedioxy- 
group  and  reaction  of  polyhydric  alcohols  with 
acetone,  I.  Derivatives  of  glycerol.  A.  Grun 
and  R.  LimpAcher  (Ber.,  1926,  59,  [£],  695—704).— 
hor  the  determination  of  the  isopropylidenedioxy- 
group,  the  substance  is  hydrolysed  with  hydrochloric 
acid  and  the  liberated  acetone  is  determined  by 
addition  of  alkali  hydroxide  and  0-liV-iodine  solution 
followed  by  acidification  with  hydrochloric  acid, 
addition  of  excess  of  sodium  thiosulphate,  and  final 


titration  with  iodine.  Quantitative  results  are 
obtained  with  isopropylideneglycerol,  a-methoxy- 
fly-isopropylidenedioxypropane,  carbethoxyisopropyl- 
ideneglycerol,  fsopropylideneglyceryl  stearate,  and 
i’sopropylideneglyceryl  laurate. 

isoPropylidene  derivatives  can  only  be  prepared 
with  difficulty  in  80%  yield  from  monoglycerides 
and  acetone,  and  the  process  in  this  form  is  therefore 
not  suitable  for  establishing  the  homogeneity  of 
monoglycerides.  The  degree  of  “  acetonisation  ” 
may  be  determined  as  follows.  The  substance  (about 
0-25  g.)  is  treated  with  about  one  hundred  times  its 
amount  of  a  1%  solution  of  hydrogen  chloride  in 
acetone  in  the  presence  of  anhydrous  sodium  sulphate 
at  20 — 23°  or  30 — 33°.  After  2  hrs.,  the  mixture 
is  filtered  and  the  residue  washed  with  hot  acetone. 
The  filtrate  is  shaken  with  lead  carbonate  and 
filtered.  After  addition  of  0-2 — 0-3  c.c.  of  A7- potass¬ 
ium  hydroxide,  the  bulk  of  the  acetone  is  removed 
from  the  filtrate  at  45 — 50°  in  a  current  of  carbon 
dioxide ;  the  residue  is  dissolved  in  ether,  the  solution 
washed  with  water,  and  filtered  through  anhydrous 
sodium  sulphate.  The  ether  is  removed  at  35°  in  a 
current  of  carbon  dioxide.  The  residue  is  placed  in 
a  vacuum,  after  which  the  acetone  is  determined  as 
described  above  or  by  a  slightly  modified  method. 
Under  these  conditions,  “  acetonisation  ”  of  homo¬ 
geneous  a-monoglycerides  occurs  to  the  extent  of 
97  %  ;  the  small  deficit  is  constant  and  hence  amenable 
to  correction.  It  is  due  to  fission  of  part  of  the 
glyceride  by  the  hydrogen  chloride  into  fatty  acid 
and  glycerolchlorohydrin.-  H.  Wren. 

Identification  of  lactic  acid  and  its  detection 
in  gastric  juices.  G.  Capelli  (Annali  Chim.  Appl., 
1925,  16,  53 — 68). — The  colorimetric  tests  for  lactic 
acid,  depending  on  the  formation  of  acetaldehyde 
and  subsequent  reaction  with  various  phenols,  are 
reviewed  and  found  to  be  not  very  trustworthy. 
Phloroglucinol,  as  suggested  by  Deniges,  is  one  of 
the  most  sensitive,  but  p-cresol  is  suggested  as  being 
possibly  more  so.  Five  c.c.  of  concentrated  sulphuric 
acid,  a  drop  of  lactic  acid  extract,  and  0‘01  g.  (or  3 
drops  of  a  1%  alcoholic  solution)  of  phloroglucinol 
give  a  deep  yellow  orange  colour  at  once,  changing 
to  a  bright  red  after  heating  for  2  min.  at  100°, 
whilst  p-cresol  gives  a  rose,  becoming  magenta  on 
heating.  Both  reagents  are  sensitive  to  1  in  100,000 
for  lactic  acid  or  1  in  49,000  for  acetaldehyde.  A 
blank  test  should  always  be  performed,  as  colorations 
may  be  obtained  in  the  absence  of  any  acid.  Methods 
for  the  isolation  and  identification  of  the  acid  in 
gastric  and  other  juices  are  given,  depending  finally 
on  the  usual  prolonged  and  repeated  ether  extraction 
of  the  acid  from  a  concentrated  syrup.  The  acid 
should  always  be  confirmed  by  the  following  tests  : 
(1)  formation  of  zinc  lactate  and  recognition  micro¬ 
scopically  and  chemically,  (2)  iodoform  and  carbyl- 
amine  reactions,  (3)  colour  reactions  with  concen¬ 
trated  sulphuric  acid  and  phenols,  and  (4)  recognition 
of  carbon  monoxide  by  heating  to  100°  with  sulphuric 
acid.  The  detection  of  acetaldehyde  in  the  juices 
is  not  sufficient  evidence  of  lactic  acid,  and  Uffel- 
mann’s  reaction  is  stated  to  be  useless. 

S.  B.  Tallantyre. 
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Chemical  nature  of  fats.  III.  Significance 
of  the  difference  between  the  upper  iodine  value 
and  iodine  value  of  a  fat ;  differential  iodine 
value.  B.  M.  Margosches  and  H.  Fitchs. — See  B., 
1926,  371. 

Identification  and  determination  of  cholesterol 
and  other  compounds.  J.  V.  Steinle  and  L. 
Kahlenberg  (J.  Biol.  Chem.,  1926,  67,  425 — 467). 
— The  action  of  antimony  pentachloride,  alone  or 
dissolved  in  chloroform,  on  cholesterol,  gives  a  brown, 
amorphous  substance,  C27H460,SbCl5,  which  dissolves 
in  chloroform  to  give  a  blue  solution;  this  reaction 
has  been  made  the  basis  of  a  colorimetric  method 
for  the  determination  of  cholesterol,  which  has  been 
applied  successfully  to  blood.  The  additive  product 
dissolves  also  to  a  small  extent  in  carbon  tetrachloride 
to  give  a  pink,  and  in  alcohol  to  give  a  green  solution. 
Phytosterol  reacts  similarly  with  antimony  penta¬ 
chloride,  but  the  blue  colour  does  not  develop  so 
quickly.  The  blue  colour  can  be  obtained  with 
animal,  but  not  with  vegetable  oils  containing  large 
amounts  of  unsaturated  acids,  since  the  latter  give 
a  brown  colour  with  antimony  pentachloride.  Tor- 
penes  in  general  give  colour  reactions  with  antimony 
pentachloride,  a  blue  colour,  similar  to  that  given  by 
cholesterol,  being  obtained  with  pinene,  limonene, 
borneol,  isoprene,  caoutchouc,  and  some  resins. 

C.  R.  Harington. 

Determination  of  tyrosine  and  histidine  in 
protein  and  of  tyramine  in  mixtures  containing 
protein.  Histidine  and  tyrosine  content  of 
various  proteins.  M.  T.  Hanke  (J.  Biol.  Chem., 
1925,  66,  475—488,  489— 193).— When  heated  with 
mercuric  acetate  and  acetic  acid,  tyrosine  forms  an 
insoluble  compound,  CjHjOjN^HgCl,  in  which  it  is 


assumed  that  each  of  the  hydrogen  atoms  of  the 
amino-group  is  replaced  by  mercurous  chloride ; 
under  the  same  conditions,  tyramine  forms  a  similar 
compound.  Each  of  these  compounds  is  quan¬ 
titatively  precipitated  from  a  mixture  of  amino - 
acids,  so  that  they  may  be  used  for  the  isolation  of 
either  substance  from  the  products  of  hydrolysis  of 
a  protein.  In  general,  the  protein  is  hydrolysed  with 
sulphuric  acid  and  the  latter  removed  with  barium 
hydroxide ;  the  histidine  fraction  is  precipitated  with 
silver  sulphate  and  barium  hydroxide  and  the  histidine 
determined  colorimetrically  (cf.  A.,  1920,  ii,  67); 
tyrosine  is  isolated  from  the  filtrate  by  the  method 
indicated  above,  and,  after  recovery  from  the  mer¬ 
cury  compound  by  decomposition  of  the  latter  with 
hydrogen  sulphide,  is  also  determined  colorimetrically. 
Should  histamine  and  tyramine  be  present,  these 
are  first  separated  by  extracting  the  strongly  alkaline 
solution  of  the  products  of  hydrolysis  with  amyl 
alcohol,  and  are  then  separately  determined  in  a 
similar  manner. 

The  method  above  described  has  been  applied  to 
the  analysis  of  a  number  of  proteins  with  respect  to 
their  content  of  histidine  and  tyrosine. 

C.  R.  Haring  toy. 

• 

Tryptophan  content  of  proteins  ;  determin¬ 
ation  of  tryptophan.  0.  Furth  (Biochem.  Z., 
1926,  169,  117 — 119;  cf.  Tillmans  and  Alt,  this  vol., 
1S9). — The  yellow  primary  coloration  produced  by 
tryptophan  and  formaldehyde  was  noticed  previously 
by  Furth  and  his  collaborators ;  the  figures  for 
tryptophan  content  of  proteins  cited  by  Tillmans 
and  Alt  were  subsequently  modified  by  Furth  and 
Dische  (A.,  1924,  ii,  576)  as  a  result  of  further  investig¬ 
ation  of  the  reaction.  C.  Rimington. 


Biochemistry. 


Respiration  theory  and  catalase.  0.  Warburg 
(Ber.,  1926,  59,  [£],  739— 740).— Wieland’s  observ¬ 
ation  (A.,  1925,  ii,  1171)  that  liver  catalase  is  in¬ 
activated  by  methylcarbylamine  has  no  bearing  on 
the  “  heavy  metal  ”  theory  of  respiration,  since,  con¬ 
trary  to  Wieland’s  assumption,  carbylamines  resemble 
hydrocyanic  acid  in  their  ability  to  give  complex 
compounds  with  iron.  The  absence  of  parallelism 
between  iron  content  and  activity  of  catalase  (Hen- 
nichs,  this  vol.,  432)  is  also  not  a  refutation  of  the 
theory,  since  activity  depends,  not  merely  on  the 
percentage  of  iron,  but  also  on  its  maimer  of  com¬ 
bination  in  the  molecule.  H.  Wren. 

Chemical  regulation  of  respiration.  R. 
Gesell  (Science,  1926,  63,  58 — 62). — Since  respir¬ 
ation  can  be  stopped  by  accelerating  the  flow  of 
unchanged  blood  through  the  respiratory  centre,  the 
metabolism  of  the  respiratory  centre  itself  and  the 
volume  flow  of  blood  through  it  must  be  considered 
in  explanation  of  the  regulation  of  respiration.  The 
theory  regards  the  respiratory  centre  as  possessing 
an  acid  metabolism  of  its  own,  diminished  oxidation 


leading  to  an  accumulation  of  the  relatively  poorly 
diffusible  lactic  acid  in  a  relatively  poorly  buffered 
cytoplasm  and  lymph,  no  longer  protected  by  the 
potential  alkalinity  of  the  blood,  the  dual  function 
being  disturbed  by  the  diminution  in  the  reduction 
of  haemoglobin  and  the  liberation  of  alkali  as  it  passes 
through  the  centre.  The  respiratory  centre  is  sensi¬ 
tive  to  minute  changes  in  its  own  hydrogen-ion  con¬ 
centration,  thus  in  its  own  oxidations,  and  hence  in 
the  oxygen  tension  of  arterial  blood.  The  effects  of 
lactic  and  carbonic  acids  are  additive. 

A.  A.  Eldridge. 

Respiratory  changes  during  an  aeroplane 
flight  to  high  altitudes.  E.  C.  Schneider  and 
R.  W.  Clarke  (Arner.  J.  Physiol.,  1926,  76,  354 — 
359). — In  a  series  of  rapid  flights  to  an  altitude  of 
15,000  ft.,  the  average  alveolar  tension  of  oxygen  fell 
50-7  mm.  and  that  of  carbon  dioxide  fell  11-3  mm. 
In  tho  15  min.  during  which  the  height  was  main¬ 
tained,  there  was  a  rise  of  6-8  mm.  in  the  alveolar 
tension  of  oxygen.  The  carbon  dioxide  tension  re¬ 
mained  low  for  some  minutes  after  the  flights  were 
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concluded.  The  main  respiratory  effects  of  aeroplane 
flights  are  to  he  ascribed  to  anoxaemia. 

It.  K.  Cannan. 

Influence  of  asphyxiation  on  blood  of  marine 
fishes.  F.  G.  Hall,  I.  E.  Gray,  and  S.  Lepkovsky 
(J.  Biol.  Chem.,  1926,  67,  549— 554).— Gradual 
asphyxiation  of  the  menhaden  (Brevoortia  tyrannus ) 
leads  to  loss  of  water  from  the  blood  with  consequent 
increase  in  the  concentration  of  the  nitrogenous  con¬ 
stituents  and  of  phosphates;  the  chlorides  remain 
almost  unchanged  and  no  constant  variations  in  the 
dextrose  concentration  can  be  detected. 

C.  R.  Haring  ton. 

Influence  of  temperature  on  the  equilibrium 
between  oxygen  and  haemoglobin  of  various 
forms  of  life.  I.  Macela  and  A.  Seliskar  (J. 
Physiol.,  1925,  60,  428 — 442). — The  oxygen  dissoci¬ 
ation  curves  of  dilute  solutions  of  human,  frog,  fowl, 
tortoise,  and  Planorbis  haemoglobin  are  rectangular 
hyperbolae.  The  affinity  of  frog  haemoglobin  for 
oxygen  is  much  lower  than  that  of  human  haemo¬ 
globin.  The  heat  of  reaction  with  oxygen  of  1  g.-mol. 
of  human  haemoglobin  is  27-4  cal.,  and  of  frog  haemo¬ 
globin,  13-6  cal.  A.  A.  Eldridge. 

Formation  of  bile  pigment  from  haemoglobin. 
E.  C.  Mann,  C.  Sheard,  J.  L.  Bollman,  and  E.  J. 
Baldes  (Amcr.  J.  Physiol.,  1926,  76,  306—315).— 
Blood  from  the  spleen  and  bone  marrow  contains 
more  bilirubin  (determined  spectrophotometrically) 
than  does  the  arterial  blood.  Injection  of  haemo¬ 
globin  into  the  blood  entering  these  tissues  increases 
the  output  of  bilirubin  and  there  is  a  parallel  increase 
in  another  pigment,  probably  haematin. 

R.  K.  Cannan. 

Decomposition  of  blood  pigment  by  yeast. 
H.  Fischer  and  F.  Lindner  (Z.  physiol.  Ohem., 
1926,  153,  54 — 66). — By  the  action  of  yeast  on  a 
pyridine  solution  of  hrornin  at  40 — 50°,  a  change  of 
colour  to  greenish-blue  is  observed,  apparently  prim¬ 
arily  due  to  oxidation,  since  it  docs  not  occur  in  an 
atmosphere  of  carbon  dioxide,  hydrogen,  or  nitrogen. 
A  small  quantity  of  a  brown  pigment  has  been  isolated 
from  the  product  of  the  reaction.  Under  certain 
conditions,  the  colour  may  pass  beyond  the  bluish- 
green  stage  and  almost  disappear.  Many  extracts 
from  plant-  and  animal-tissue  exert  a  similar  effect 
on  solutions  of  luemin  in  pyridine.  Liver  tissue  is 
particularly  active.  A  similar  effect  on  hcomin  sol¬ 
utions  is  caused  also  by  the  addition  of  certain 
aromatic  hydroxy-derivatives,  such  as  pyrogallol, 
pyrocatechol,  gallic  acid,  adrenaline,  dihvdroxyphenyl- 
alanine,  and  homogcntisic  acid,  whilst  phloroglucinol, 
guaiacol,  and  tyrosine  show  the  effect  only  after  a 
long  time.  A  positive  result  is  also  given  by  thio- 
phenol,  thioglycollic  acid,  cysteine,  and  phenyl- 
hydroxylamine.  The  reaction  appears  to  be  a  deep- 
seated  one,  and  iron  is  split  off  from  the  hsemin. 

W.  O.  Kermack. 

Acetylation  of  blood  proteins.  VH.  N. 
Troensegaard  and  B.  Kotjdahl  (Z.  physiol.  Chem., 
1926,  153,  93 — 110).- — -Methods  are  described  for  the 
acetylation  of  a  number  of  proteins,  globulin,  serum- 


albumin,  fibrin,  and  globin,  and  for  the  fractionation 
and  purification  of  the  acetylated  bases  so  formed. 

W.  O.  Kermack. 

Cholesterol  as  prosthetic  group  in  serum- 
globulin.  VIII.  N.  Troensegaard  and  B. 
Koudahl  (Z.  physiol.  Chem.,  1926, 153,  111 — 118). — 
From  the  product  of  the  acetylation  of  serum-globulin, 
followed  by  extraction,  fractional  crystallisation,  and 
fractional  distillation  in  a  high  vacuum,  two  fractions 
among  others  have  been  obtained  having  composi¬ 
tions  and  mol.  wts.  corresponding  with  the  formulae 
C1GH28  and  C18H32.  When  cholesterol  esters  are 
acetylated  and  fractionated  in  a  similar  way,  a  fraction 
is  obtained  apparently  consisting  essentially  of  the 
compound  C1(.H270(C0Mc).  It  is  probable  that  the 
serum-globulin  contains  a  firmly-bound  cholesterol 
complex,  which  when  acetylated  and  fractionated 
yields  a  hydrocarbon,  the  point  of  junction  with  the 
globulin  molecule  being  considered  to  be  the  carbon 
atom  of  cholesterol  to  which  the  hydroxyl  group  is 
attached.  W.  O.  Kermack. 

Binding  of  alkali  by  blood-serum  of  children. 
J.  Csap6  and  S.  Henszelmann  (Biochem.  Z.,  1926, 
170,  386 — 390). — By  comparing  the  pa  of  serum 
diluted  with  standard  sodium  hydroxide  and  of  the 
same  amount  of  sodium  hydroxide  similarly  diluted, 
the  amount  of  O-OlW-sodium  hydroxide  bound  by 
100  c.c.  of  serum  is  calculated,  and  this,  divided  by 
the  percentage  of  protein,  determined  refractometric- 
ally,  gives  a  quotient  which  is  higher  in  the  case  of 
healthy  children  than  of  children  suffering  from 
various  diseases.  P.  W.  Cltjtterbuck. 

Calcium  content  of  human  serum.  Di-Foutsin 
(Biochem.  Z.,  1926,  170,  321 — 325). — The  calcium 
content  of  the  scrum  of  patients  who  remain  in  bed 
for  long  periods  becomes  increased. 

P.  W.  Cltjtterbuck. 

Inorganic  composition  of  blood.  I.  Effects 
of  haemorrhage  on  inorganic  composition  of 
serum  and  corpuscles.  II.  Changes  in  potass¬ 
ium  content  of  erythrocytes  under  certain 
conditions.  S.  E.  Kerr  (J.  Biol.  Chem.,  1926,  67, 
6S9 — 720,  721 — 735). — I.  A  single  large  haemorrhage 
causes  a  slight  decrease  in  the  concentration  of  sodium 
and  chloride  in  the  blood-scrum;  repeated  haemor¬ 
rhage  intensifies  this  effect  and  causes  also  an  increase 
in  the  phosphates  of  the  scrum  and  the  potassium  of 
the  red  corpuscles.  The  results  indicate  that  the 
dilution  of  the  blood  following  such  haemorrhage  must 
be  accomplished,  at  least  in  part,  by  withdrawal  of 
intracellular  fluids  from  the  tissues,  these  fluids  being, 
relatively  to  the  blood,  rich  in  potassium  and  poor 
in  sodium.  The  rise  in  the  potassium  content  of 
the  red  corpuscles  indicates  that  the  latter  are  per¬ 
meable  to  potassium  ions  under  some  conditions. 

Modifications  are  described  of  the  method  of 
Kramer  and  Tisdall  (A.,  1921,  ii,  412)  for  the  deter¬ 
mination  of  potassium  and  of  that  of  Kramer  and 
Gittleman  (A.,  1925,  i,  180)  for  the  determination 
of  sodium. 

II.  The  concentration  of  potassium  in  the  red  blood- 
corpuscles  rose  after  injection  of  gelatin  and  sodium 
chloride  solution  (following  extensive  haemorrhage), 
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after  overdosage  'with  insulin,  and  after  injection  of 
sodium  oxalate.  Insulin  caused  a  fall,  and  sodium 
oxalate  a  rise,  in  the  potassium  of  the  serum.  The 
changes  in  the  corpuscles  could  not  be  accounted  for 
by  changes  in  their  water  content,  and  it  must  there¬ 
fore  be  assumed  that  potassium  may  penetrate  the 
corpuscles  and  may  be  held  in  them  partly  in  a 
non-diffusible  form.  C.  R.  Harington. 

Dextrose  in  blood.  G.  S.  Lund  and  C.  G.  L. 
Wolf  (Biochem.  J.,  1926,  20,  259 — 262). — Analytical 
data  of  the  sugar  content  of  diabetic  and  non-diabetic 
sheep,  bullock,  pig,  dog,  cat,  and  rabbit  bloods  as 
determined  by  the  Hagedorn  and  Jensen,  by  the 
Benedict  (A.,  1925,  i,  994),  and  by  the  fermentation 
methods  are  given.  There  is  concordance  between 
the  results  obtained  by  the  Benedict  and  the  Hagedorn 
and  Jensen  methods.  Lower  figures  are  obtained  by 
the  fermentation  method  than  by  the  reducing 
methods.  This  discrepancy  is  smaller  in  cases  of 
high  total  blood-sugar.  S.  S.  Zilva. 

Blood-sugar.  M.  Gilbert,  H.  Schneider,  and 
J.  C.  Bock  (J.  Biol.  Chem.,  1926,  67,  629—645).— 
Curves  were  constructed  from  determinations  of  blood- 
sugar  taken  at  frequent  intervals  after  ingestion  of 
dextrose  by  normal  individuals.  Considerable  vari¬ 
ations  were  observed.  The  large  number  of  deter¬ 
minations  revealed,  in  some  cases,  a  secondary  rise 
in  the  blood-sugar,  which  would  not  have  been 
observed  if  the  samples  had  been  taken  at  the  cus¬ 
tomary  hourly  intervals.  C.  R.  Harlngton. 

Action  of  enzymes  on  the  sugar  of  the  blood. 
J.  Giaja  and  X.  Chahovitch  (Bull.  Soc.  Chim.  biol., 
1926,  8,  306 — 310). — The  addition  of  the  juice  of 
Helix  to  blood  leads  to  a  small  increase  in  the  reducing 
power  of  the  blood,  which  is  attributed  to  an  enzymic 
hydrolysis  of  part  of  the  combined  sugar  of  the 
blood.  Pancreatic  juice  did  not  produce  this  effect. 

R.  K.  Cannan. 

Action  of  light  on  blood.  D.  T.  Harris  {Bio¬ 
chem.  J.,  1926,  20,  271 — 279). — Irradiation  of  blood 
with  ultra-violet  light  causes  it  to  give  up  oxygen  at 
high  oxygen  tensions  and  take  up  oxygen  at  low 
tensions.  At  about  15  mm.  tension  of  oxygen  there 
is  gaseous  equilibrium,  no  net  change  occurring  on 
passing  from  the  dark  into  the  light.  The  taking  up 
of  oxygen  by  blood  in  ultra-violet  light  is  a  property 
of  the  plasma.  S.  S.  Zilva. 

Photo-oxidation  of  plasma.  D.  T.  Harris 
(Biochem.  J.,  1926,  20,  280 — 287). — The  velocity  of 
oxidation  of  plasma  in  light  may  be  increased  fifty¬ 
fold  in  the  presence  of  minute  amounts  of  certain 
sensitising  substances.  Hsematoporphyrin  and  chloro¬ 
phyll  cause  a  very  powerful  acceleration,  whilst  many 
dyes  and  ionic  iron  show  a  marked  although  some¬ 
what  smaller  effect.  This  catalytic  effect  of  lnemato- 
porphyrin  is  unaffected  by  the  addition  of  sodium 
cyanide  to  the  system.  S.  S.  Zilva. 

•  Velocity  of  photo-oxidation  of  proteins  and 
amino-acids.  D.  T.  Harris  (Biochem.  J.,  1926, 
20,  288 — 292). — Ovalbumin,  caseinogen,  and  edestin 
take  up  oxygen  when  exposed  to  radiations  of  the 
mercury  arc,  but  gelatin,  glycine,  alanine,  valine, 


leucine,  asparagine,  aspartic  acid,  and  histidine  do 
not.  Tryptophan  and  tyrosine,  on  the  other  hand, 
are  extremely  sensitive  to  light,  and  the  figures 
obtained  with  these  indicate  that  the  bulk  of  the 
oxygen  uptake  by  plasma  is  due  to  their  presence  in 
it.  Cystine  shows  no  photo-sensitivity,  but  cysteine 
takes  up  oxygen  so  rapidly  in  the  dark  that  the 
acceleration  produced  by  light  is  small  and  negligible 
when  compared  with  that  of  tryptophan  and  of 
tyrosine.  S.  S.  Zilva. 

Acetone  method  of  isolation  of  the  hsemolysin 
in  the  albumin  fraction  of  haemolytic  immune 
serum.  M.  Piettre  (Compt.  rend.,  1926,  182, 
1051 — 1052).— Hcemoly  tic  horse-serum  is  heated  to 
56°  for  half  an  hour  to  destroy  the  alexin,  the  proteins 
are  then  precipitated  by  treatment  with  acetone  in 
the  cold,  washed  with  ether,  and  dissolved  in  water, 
and  a  portion  of  the  globulins  is  precipitated  by 
careful  acidification.  The  hsemolytic  activity  (towards 
sheep  cells)  remains  in  the  solution  and  is  re-pre- 
cipitated  with  the  proteins  by  acetone. 

L.  F.  Hewitt. 

Influence  of  neutral  salts  on  haemolysis. 
W.  P.  Kennedy  (Biochem.  J.,  1926,  20,  243 — 246). — - 
Hypotonicity  in  the  cell-saponin-sodium  chloride 
haemolytic  system  is  inhibitory.  The  effects  of  various 
cations  in  cell-saponin-salt  systems  are  compared 
with  a  standard  cell-saponin-sodium  chloride  system 
and  with  each  other  on  several  bloods.  Their  effect 
on  haamolysis  is  not  connected  with  their  mol.  wt. 
Hqber  and.  East’s  results  (Biochem.  Z.,  1914,  60, 
131)  are  not  confirmed.  S.  S.  Zilva. 

Bromine  content  of  the  organism.  II. 
Physiological  bromine  content  of  organs.  H. 
Bernhardt  and  H,  Ucko  (Biochem.  Z.,  1926,  170, 
459 — 465). — Employing  their  previous  methods  (A., 
1925,  i,  454),  the  authors  have  determined  the  bromine 
content  of  a  large  number  of  organs  and  tissues.  Of 
these,  the  hypophysis,  adrenal  bodies,  and  the  wall 
of  the  aorta  contain  the  greatest  percentage  of 
bromine.  P.  W.  Clutterbuck. 

Phosphorus  content  of  the  body  in  relation 
to  age,  growth,  and  food.  H.  C.  Sherman  and 
E.  J.  Quinn  (J.  Biol.  Chem.,  1926,  67,  667—677).— 
The  percentage  of  phosphorus  in  the  body  of  the 
white  rat  increases  from  about  0-3%  at  birth  to 
about  0-7%  at  full  growth.  The  curves  representing 
the  change  in  phosphorus  percentage  bear  a  general 
similarity  to  those  previously  determined  for  calcium 
(A.,  1925,  i,  1001).  The  percentage  of  phosphorus 
in  the  body  of  the  adult  male  is  greater  than  that  in 
the  female  if  the  latter  has  borne  young,  and  less  if 
this  is  not  the  case.  C.  R.  Harington. 

Bromolecithins.  II.  Bromolecithins  of  liver 
and  of  egg-yolk.  P.  A.  Leyene  and  I.  P.  Rolf 
(J.  Biol.  Chem.,  1926,  67,  659—666;  cf.  A.,  1925, 
i,  1520). — From  the  product  of  bromination  of  lecithin 
from  liver  there  was  obtained  an  octabromo-derivative 
which,  on  hydrolysis,  yielded  octabromoaraehidie, 
palmitic,  and  stearic  acids,  and  a  hexabromo-deriv- 
ative  which  gave  hexabromostearic,  palmitic,  and 
steario  acids.  Bromination  of  egg-lecithin  yielded 
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di-  and  tctra-bromo-derivatives,  the  latter  of  which, 
on  hydrolysis,  gave  tetrabromostearic,  palmitic,  and 
stearic  acids.  From  these  results,  it  appears  that,  in 
the  lecithin  molecule,  each  of  the  unsaturated  acids 
may  occur  in  combination  with  either  palmitic  or 
stearic  acid.  C.  R.  Hakengton. 

Colour  reaction  of  the  skin  relating  to  the 
genesis  of  melanins.  P.  Saccardi  (Atti  R.  Accad. 
Lincei,  1926,  [vi],  3,  155 — 159). — The  skin  contains 
a  colourless  chromogen  which  is  detectable  by  the 
colour  reaction  it  gives  with  phenylazoxycarbonamide 
and  consists  of  a  pyrrole  derivative.  T.  H.  Pope. 

Enzymes  of  the  stomach  of  infants.  K. 
Walther  (Magyar  Orvosi  Archiv.,  1925,  26,  522 — 
524). — The  stomachs  of  healthy  new-born  infants  con¬ 
tain  chymosin.  The  quantity  increases  with  age  and 
is  independent  of  individual  acidity.  The  lipase  varies 
■with  the  amount  of  fat  in  the  food.  The  amylase 
content  of  the  stomach  behaves  similarly  to  the 
chymosin.  Amylase  is  found  in  very  young  infants 
and  it  increases  with  age.  In  diseased  infants,  the 
ronnin  content  remains  about  the  same,  the  lipase 
decreases,  and  the  amylase  varies  with  the  lipase. 

Chemical  Abstracts. 

Distribution  of  amino-acids  in  globulin  of 
thyroid  gland.  H.  C.  Eckstein  (J.  Biol.  Chem., 
1926,  67,  601 — 607). — Analysis,  by  the  method  of 
Van  Slyke,  of  a  preparation  of  the  globulin  of  the 
thyroid  obtained  by  extracting  the  gland  with  0-85% 
sodium  chloride  solution  and  subsequent  half-satur¬ 
ation  with  ammonium  sulphate,  yielded  the  following 
nitrogen  results  :  amide  6-52,  melanin  T56,  arginine 
16-55,  histidine  11-92,  lysine  4-43,  cystine  0-96% 
of  the  total  nitrogen;  the  preparation  contained 
5-45%  of  tyrosine,  2-15%  of  tryptophan;  the  total 
nitrogen  was  15-62%  and  the  iodine  1-60%.  A  second 
preparation,  obtained  by  acidifying  the  dilute  saline 
extract  of  the  gland  with  acetic  acid,  contained 
15-55%  of  total  nitrogen  and  1-88%  of  iodine  and, 
on  detailed  analysis,  gave  figures  similar  to  the  above. 

C.  R.  Harington. 

Concentration  of  diastase  in  the  urine  through¬ 
out  the  day.  I.  Cohen  (Biochem.  J.,  1926,  30, 
253 — 258). — The  rate  of  appearance  of  diastase  in 
the  urine  is  greater  during  the  daytime  than  at  night. 
This  is  not  due  to  the  taking  of  food.  Variations  in 
the  total  daily  and  nightly  output  of  the  enzyme 
occur  in  healthy  individuals.  S.  S.  Zilva. 

Factors  influencing  the  excretion  of  carb¬ 
amide.  II.  Diuresis  and  caffeine.  H.  Bour- 
quin  and  N.  B.  Laughton  (Amer.  J.  Physiol.,  1925, 
74,  436 — 450). — The  onset  of  diuresis  is  accompanied 
by  a  high  ratio  of  urinary  urea  nitrogen  to  blood-urea 
nitrogen ;  this  is  followed  on  continued  diuresis  by  a 
partial  fall  of  the  value,  and,  as  diuresis  subsides,  by 
a  depressed  value.  Caffeine,  during  or  after  diuresis, 
produces  a  slight  transient  increase  in  urea  output. 

A.  A.  Eldridge. 

Is  oxyproteic  acid  a  ureide  ?  W.  Giedroyo 
(Bull.  Soc.  Chim.  biol.,  1926,  8,  222 — 250). — The 
mixed  barium  salts  of  the  oxyproteic  acids  from 
normal  urine  were  completely  freed  from  urea  by 
prolonged  extraction  with  alcohol  or  by  means  of 


urease.  The  product,  on  hydrolysis  with  10%  hydro¬ 
chloric  acid,  yielded  no  urea,  nor  was  any  obtained 
by  hydrolysis  of  a  purified  preparation  of  the  sub¬ 
stance  properly  called  oxyproteic  acid.  There  is  no 
evidence  for  the  view  that  urea  is  a  constituent  of 
the  molecule  of  this  substance  or  that  it  forms  a 
loose  compound  with  it.  The  contrary  conclusion  of 
Edlbacher  (A.,  1924,  i,  122)  and  others  was  duo  to 
failure  to  eliminate  completely  urea  from  the  mixed 
barium  salts,  together  with  the  fact  that  urea  is  pre¬ 
cipitated  from  solutions  containing  sodium  chloride 
by  mercuric  acetate  as  a  crystalline  salt  of  the  prob¬ 
able  composition  CHON2ClHg2.  R.  K.  Cannan. 

Trypsin  studies  with  normal  and  diseased 
infants.  J.  LuKi.cs  (Magyar  Orvosi  Archiv.,  1925, 
26,  473 — 483). — The  faces  of  new-born  infants  con¬ 
tain  60 — 80  units  of  enzyme  during  the  first  few 
days,  compared  with  10 — 30  units  for  older  children. 
After  the  meconium  period,  the  amount  of  enzyme 
drops  to  20  or  lower,  to  rise  again  during  the  second 
to  fourth  weeks  to  20 — 40,  and  after  3  months  to 
40 — 60.  In  all  cases  of  infections,  the  enzymes 
decrease,  and  remain  on  a  much  lower  level  than 
during  health.  Children  with  rickets  have  160 — 600 
units  of  trypsin.  Chemical  Abstracts. 

Effect  of  copper  compounds  on  the  growth  of 
carcinoma  in  the  rat.  I.  Hieger  (Biochem.  J., 
1926,  20,  232 — 236). — A  rat  bearing  a  carcinoma  and 
receiving  no  addition  of  copper  to  the  food  shows 
from  two  to  four  times  as  much  copper  %  in  the 
tumour  as  in  the  rest  of  the  body  reckoned  on  the 
dry  weight.  When  copper  compounds  are  given  to 
such  rats  with  the  food  for  periods  of  2 — 3  months, 
the  average  amount  of  copper  in  the  body  is  not 
increased  by  more  than  75%  and  in  the  tumour  by 
about  66%.  S.  S.  Zilva. 

Uric  acid  in  the  cerebrospinal  fluid.  P. 
Baumritter  (Arch.  med.  enfants,  1925,  28,  681). — 
The  amount  of  uric  acid  in  the  cerebrospinal  fluid  is 
not  increased  with  tuberculous  meningitis,  but  there 
is  a  considerable  increase  of  uric  acid  in  epidemic 
cerebrospinal  meningitis.  Chemical  Abstracts. 

Cholesterol  in  cerebrospinal  fluid.  G.  del 
Diestro  (Arch,  espanoles  Pediatria,  1925,  9,  601). — 
In  two  cases  of  attacks  of  acetonaemia,  with  symptoms 
of  encephalitis,  there  was  no  odour  of  acetone  in  the 
breath,  but  numerous  cholesterol  crystals  were  found 
in  the  cerebrospinal  fluid.  It  is  suggested  that  in 
this  recurring  hremacidosis,  the  hypercholesteremia 
represents  a  defensive  reaction  against  the  acetonamiic 
intoxication.  Chemical  Abstracts. 

Total  acid-base  equilibrium  of  plasma  in 
health  and  disease.  VI.  Diabetes.  J.  P.  Peters, 
H.  A.  Bulger,  A.  J.  Eisenman,  and  C.  Lee  (J.  Clin. 
Invest.,  1925,  2,  167 — 211). — Ketosis  has  a  variable 
effect  on  the  total  electrolytes  of  the  serum.  Hydrogen 
carbonate  is  spared  by  reduction  of  chlorides  in  the 
serum  with  consequent  liberation  of  base.  In  severe 
cases,  loss  of  chloride  also  probably  occurs  by  excre¬ 
tion  as  ammonium  chloride.  In  diabetic  toxaemia, 
loss  of  salt  or  base  leading  to  dehydration  operates 
together  with  primary  loss  of  water  leading  to  loss  of 
salt.  Chemical  Abstracts. 
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Protein-fat  ratio  in  diabetic  blood.  L.  0. 
Christensen  (Hospitalstidende,  1925,  68,  969). — In 
diabetic  coma,  the  protein  range  was  5-77 — 1047%, 
but  that  of  the  fat  only  0-06— 0-16% ;  the  fat  was 
usually  normal  when  coma  was  absent  or  impending. 
In  one  case  of  nephrosis,  the  serum  protein  content 
was  5-09%  and  the  fat  content  of  the  blood  04%. 

Chemical  Abstracts. 

Changes  in  the  blood  resulting  from  duodenal 
fistula.  W.  Walters,  A.  M.  Kilgore,  and  J.  L. 
Bollman  (J.  Arner.  Med.  Assoc.,  1926,  86,  186 — 
191). — Increasing  alkalosis,  decreasing  concentration 
of  chlorides  in  the  blood-serum,  and  progressive  rise 
in  blood-urea  are  always  observed.  Life  may  be 
maintained  by  intravenous  injection  of  dilute,  but 
not  of  concentrated,  sodium  chloride  solution;  dex¬ 
trose  or  sodium  sulphate  solution  has  no  effect  on 
the  blood  chlorides.  The  total  amount  of  hydro¬ 
chloric  acid  and  chlorides  discharged  from  the  gastric 
fistula  sufficed  to  explain  the  increase  in  the  alkalinity 
of  the  blood  and  the  decrease  in  its  chloride  content ; 
none  of  the  effect  is  attributed  to  loss  of  bile  and 
pancreatic  secretion.  Chemical  Abstracts. 

Regulation  of  acid-base  equilibrium.  Search 
for  a  criterion  for  the  study  of  epilepsy.  R. 
Rafflin  (Bull.  Soc.  Chim.  biol.,  1926,  8,  294—305).— 
The  use  of  the  Hasselbach  constant  relating  urinary 
to  the  ratio  of  ammonia  nitrogen  to  total  nitrogen 
as  a  measure  of  the  acid-base  regulation  of  the  body 
is  criticised.  The  mixing  of  urines  of  varying  pn 
leads  to  considerable  variations  in  the  value  of  the 
constant.  In  epilepsy,  the  values  vary  no  more 
widely  than  in  normal  subjects.  R.  K.  Cannan. 

Clinical  calorimetry.  XLI.  Storage  of  gly¬ 
cogen  in  exophthalmic  goitre.  H.  B.  Richard¬ 
son,  S.  Z.  Levine,  and  E.  F.  Du  Bois  (J.  Biol.  Chem., 
1926,  67,  737 — 751). — No  evidence  could  be  obtained 
that  the  mechanism  for  the  storage  of  glycogen  was 
deficient  in  patients  with  exophthalmic  goitre;  it  is 
probable  that  the  deviation,  observed  in  this  disease, 
from  the  normal  blood-sugar  curve,  following  inges¬ 
tion  of  dextrose,  is  due  either  to  increased  rate  of 
absorption  of  dextrose  from  the  gut  or  to  increased 
rate  of  hydrolysis  of  the  glycogen  stores  in  the  body. 

C.  R.  Harington. 

Chlorine  gas  treatment  for  respiratory 
diseases.  H.  L.  Gilchrist  (Trans.  Amer.  Electro- 
chem.  Soc.,  1926,  49,  313 — 326). — Subjection  to  an 
atmosphere  containing  chlorine  has  a  beneficial  effect 
on  patients  suffering  from  influenza,  coryza,  bron¬ 
chitis,  asthma,  hay-fever,  laryngitis,  pharyngitis,  sinu¬ 
sitis,  and  whooping-cough,  on  animals  with  influenza, 
and  on  dogs  with  distemper.  The  chlorine  should  be 
maintained  at  a  concentration  of  about  0-015  mg. 
per  litre,  and  the  patient  allowed  to  remain  in  the 
atmosphere  for  1  hr.  The  best  results  are  seen 
when  treating  the  early  stages  of  the  disease  before 
the  deposition  of  much  mucus  or  pus.  Treatment 
of  the  air  with  chlorine  is  recommended  for  the 
sterilisation  of  the  air  of  crowded  rooms,  and  for  use 
as  a  prophylactic.  L.  F.  Hewitt. 


Disturbances  in  calcification  in  rickets.  E. 
Glanzmann  (Schweiz,  med.  Woch.,  1925,  55,  683). — 
The  most  important  factor  in  rickets  is  the  ratio 
between  the  calcium  and  the  inorganic  phosphorus 
in  the  blood,  which  is  normally  1-95 :  1.  If  the 
phosphorus  in  McCollum’s  rickets-producing  diet  is 
increased  without  the  addition  of  calcium,  or  if  the 
latter  is  reduced,  rickets  does  not  develop.  An  excess 
of  calcium  in  the  diet  results  in  a  lowering  of  the 
inorganic  phosphorus,  and  in  rickets.  Predisposition 
to  rickets  is  explained  by  its  high  calcium  content, 
by  the  high  protein  content  causing  increased  excre¬ 
tion  of  phosphorus,  and  by  the  low  protective  effect 
of  the  fats.  Insulin  decreases  the  phosphorus  content 
of  the  blood.  The  phosphorus  content  is  increased 
by  the  removal  of  the  parathyroids  or  by  irradiation 
of  rachitic  rats.  Chemical  Abstracts. 

Relation  of  guanidine  to  parathyroid  tetany. 
J.  B.  Collip  and  E.  P.  Clark  (J.  Biol.  Chem.,  1926, 
67,  679 — 687). — The  changes  in  the  concentration  of 
urea  and  non-protein  nitrogen  of  the  blood,  during 
the  tetany  which  follows  parathyroidectomy,  are 
different  from  those  which  occur  in  the  tetany  pro¬ 
duced  by  injection  of  guanidine  or  of  methyl-  or 
dimethyl-guanidine.  It  is  probable,  therefore,  that 
parathyroid  tetany  is  not  connected  with  intoxication 
by  guanidine  or  its  derivatives. 

C.  R.  Harington. 

Maintenance  requirement  of  the  adult  sheep. 
T.  B.  Wood  and  J.  W.  Capstick  (J.  Agric.  Sci., 
1926,  325 — 333). — The  data  obtained  in  a  large 
number  of  digestion  trials  with  sheep  are  utilised  to 
calculate  the  maintenance  requirement  of  the  adult 
sheep  by  a  statistical  method.  The  figure  so  obtained 
is  1-1  lb.  of  starch  equivalent  per  square  metro  per 
hr.  (1-26  lb.  for  a  100-lb.  sheep),  corresponding  with 
49  cal./m.2/hr. — considerably  higher  than  the  figures 
of  26  or  31  cal.  generally  accepted  hitherto. 

C.  T.  Gimingham. 

Physiology  of  the  liver.  XII.  Muscle  gly¬ 
cogen  following  total  removal  of  the  liver.  J.  L. 
Bollmann,  F.  C.  Mann,  and  T.  B.  Magath  (Amer. 
J.  Physiol.,  1925,  74,  238 — 248). — In  dehepatised 
dogs,  the  amount  of  glycogen  in  the  muscles  decreases 
as  the  blood-sugar  decreases.  Glycogen  injected 
intravenously  is  converted  into  dextrose  and  utilised 
by  the  hypoglycemic  animal.  The  liver,  rather  than 
the  muscles,  is  the  source  of  blood  dextrose. 

A.  A.  Eldridge. 

Rdle  of  the  phosphates  in  carbohydrate  meta¬ 
bolism  in  skeletal  muscle.  F.  Beattie  and  T.  H. 
Milroy  (J.  Physiol.,  1925,  60,  379— 101).— Under 
the  influence  of  sodium  fluoride,  muscle  can  synthesise 
80 — 90%  of  the  pre-existing  free  phosphate  with 
glycogen,  the  glycogen  being  consumed  to  a  greater 
extent  than  is  required  for  esterification ;  lactic  acid, 
however,  ceased  to  be  produced  or  disappeared.  The 
muscle  of  the  insulinised  cat  behaved  similarly,  but 
a  holding-up  of  the  glycogen  was  observed.  The 
influence  of  fluoride  on  adrenalised  cat  muscle  was 
greatly  diminished.  The  muscle  of  insulin-treated 
adrenalised  animals,  as  compared  with  untreated 
adrenalised  animals,  showed  a  marked  improvement 
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in  the  synthesis  of  both  the  intrinsic  and  the  added 
phosphate.  The  effect  of  the  addition  of  glycogen 
and  phosphate  was  observed.  A.  A.  Eldridge. 

Metabolism  of  aromatic  acids.  IX.  Fate  of 
halogen  derivatives  of  benzoic  acid  in  the  animal 
body.  N.  J.  Novello,  S.  It.  Miriam,  and  C.  P. 
Sherwin  (J.  Biol.  Chem.,  1926,  67,  555 — 566). — 
After  feeding  o-,  m-,  and  y?-chloro-,  bromo-,  and  iodo- 
benzoic  acids  to  rabbits,  all  were  excreted  unchanged 
except  o-  and  yi- bromo-  and  ^»-iodo-benzoic  acids, 
which  were  recovered  from  the  urine  partly  in  the 
form  of  the  corresponding  liippuric  acids.  In  the 
case  of  dogs,  all  the  substances  were  wholly  or  partly 
converted  into  the  liippuric  acids  except  o-  and 
m-chlorobcnzoic  acids,  which  were  excreted  un¬ 
changed.  o-Chlorohippuric  acid  has  m.  p.  176°; 
m-chlorohippuric  acid,  m.  p.  143 — 144°;  p-chloro- 
hippuric  acid,  m.  p.  143° ;  o-bromoliippuric  acid,  m.  p. 
192—193°;  m-bromohippuric  acid,  m.  p.  146 — 147° 
[nitrile,  m.  p.  103-5 — 104-5°;  ethyl  ester,  b.  p.  110 — 
118°);  o-iodohippuric  acid,  m.  p.  170° ;  m -iodohippuric 
acid,  m.  p.  167 — 169°;  p -iodohippuric  acid,  m.  p. 
188 — 190°.  C.  It.  Harington. 

Calcification  in  vitro.  P.  G.  Shipley,  B. 
Kramer,  and  J.  Howland  (Biochem.  J.,  1926,  20, 
379 — 387). — Calcification  takes  place  rapidly  when 
rachitic  bones  from  the  rat  and  from  children  are 
introduced  into  aqueous  solutions  containing  the  same 
concentration  of  inorganic  phosphate,  calcium,  and 
hydrogen  ions  as  in  normal  serum.  This  process  is 
delayed  by  the  addition  of  egg-albumin  and  is  com¬ 
pletely  inhibited  by  heat,  by  cold,  and  by  proto¬ 
plasmic  poisons.  Robison’s  theory  of  calcification 
(A.,  1923,  i,  730 ;  1924,  i,  904)  is  critically  discussed. 

S.  S.  Zilva. 

Possible  significance  of  hexosephosphoric 
esters  in  ossification.  Reply  to  Shipley,  Kramer, 
and  Howland.  R.  Robison  (Biochem.  J.,  1926, 
20,  388—391).  S.  S.  Zilva. 

Effect  of  ultra-violet  light  on  the  calcium  and 
phosphorus  metabolism  of  the  lactating  animal. 
J.  MoA.  Henderson  and  H.  E.  Magee  (Biochem.  J., 
1926,  20,  363 — 373). — In  four  balance  experiments 
on  lactating  goats,  irradiation  by  the  carbon  are 
lamp  reduced  the  fmcal  excretion  of  calcium.  The 
effect  on  the  excretion  of  phosphorus  was  less  con¬ 
stant.  A  definite  increase  in  the  urinary  excretion 
of  calcium  on  irradiation  was  observed  only  in  one 
case,  in  which  there  was  already  retention  of  calcium. 

S.  S.  Zilva. 

Biological  significance  of  the  unsaponifiable 
matter  of  oils.  I.  [Feeding]  experiments  with 
sqyialene  (spinacene).  H.  J.  Channon  (Biochem. 
J .,  1926,  20,  400 — 408). — No  ill  effects  were  observed 
when  squalene  (spinacene)  was  fed  to  rats.  The 
compound  was  partly  absorbed,  and  an  increase  in  the 
amount  of  unsaponifiable  matter  and  in  the  amount 
of  cholesterol  in  the  liver  and  in  the  bodies  resulted 
in  consequence.  The  unsaponifiable  matter  in  the 
liver  increased  to  about  2-6  times  the  normal,  whilst 
the  cholesterol  content  of  this  organ  increased  by 
about  100%.  Squalene  was  isolated  as  the  hydro¬ 
chloride  from  the  fivers  of  the  animals  which  received 


it  in  their  diet.  The  presence  of  the  hydrocarbon, 
however,  and  the  increase  in  cholesterol  content  in 
the  liver  did  not  wholly  account  for  its  increase  in 
the  unsaponifiable  matter.  There  was  no  rapid  return 
of  the  amount  of  unsaponifiable  matter  present  in 
the  fiver  to  the  normal  value  after  depriving  the 
rats  of  the  squalene  in  the  diet.  S.  S.  Zilva. 

Biological  significance  of  the  unsaponifiable 
matter  of  oils.  II.  Unidentified  unsaturated 
hydrocarbon  present  in  mammalian  liver. 
H.  J.  Channon  and  G.  E.  Marrian  (Biochem.  J., 
1926,  20,  409 — 418). — The  fivers  of  man,  ox,  sheep, 
horse,  and  pig  contain  a  highly-unsaturated  hydro¬ 
carbon.  The  hydrochloride  of  this  compound  was 
obtained  by  passing  gaseous  hydrogen  chloride  into  an 
alcohol-ether  solution  of  the  unsaponifiable  matter 
of  the  fiver  and  by  removing  the  crystalline  cholesterol 
hydrochloride  by  grinding  tho  mixture  with  ether. 
The  hydrochloride  has  m.  p.  128°  and  contains  31% 
of  chlorine.  The  bromide  contains  68%  of  bromine 
and  does  not  melt,  but  begins  to  char  at  170°  and 
blackens  at  180°.  Tho  hydrocarbon  does  not  distil  - 
at  a  pressure  of  2  mm.,  but  decomposes.  The  com¬ 
pound  is  probably  not  identical  with  squalene. 

S.  S.  Zilva. 

Iodine  as  a  biogenic  element.  B.  Bleyer 
(Biochem.  Z.,  1926,  170,  265—276). — A  number  of 
tables  show  the  iodine  contents  of  the  foodstuffs  of 
districts  in  which  goitre  is  and  is  not  prevalent  both 
within  and  without  Bavaria,  and  of  the  typical  soils, 
rocks,  and  drinking  waters  of  these  districts. 

P.  W.  Clutterbuck. 

Iodine  as  a  biogenic  element.  II.  Adminis¬ 
tration  of  iodine  to  goats.  H.  Niklas,  A.  Strobel, 
and  K.  Scharrer  (Biochem.  Z.,  1926,  170,  277 — 
299). — Iodine  administration  in  doses  up  to  180  mg. 
per  animal  per  day  has  no  influence  on  the  behaviour, 
health,  weight,  or  sexual  activity  of  goats.  Doses  of 
60 — 120  mg.  of  iodine  per  day  did  not  lead  to  any 
increase  in  the  quantity  of  milk,  but  180  mg.  caused 
a  considerable  increase.  After  a  daily  dose  of  120  mg. 
of  iodine,  the  absolute  amount  of  fat  became  higher, 
but  the  percentage  lower,  due  to  increased  quantity 
of  milk.  With  180  mg.  of  iodine,  the  absolute  amount 
of  fat  at  first  increases  and  then  falls  again,  whilst  the 
percentage  of  fat  is  always  lower  than  normally. 

P.  W.  Clutterbuck. 

Iodine  as  a  biogenic  element.  III.  Iodine 
metabolism  of  animals.  H.  Niklas,  J.  Schwai- 
bold,  and  K.  Schaerer  (Biochem.  Z.,  1926,  170, 
300 — 310). — Inorganic  iodine  administered  by  mouth 
to  goats  and  pigs  is  absorbed  quantitatively  by  the 
intestine,  but  the  iodine  content  of  the  body-fluids, 
even  during  continued  administration  [e.g.,  100  mg. 
daily),  did  not  exceed  physiological  values. 

P.  W.  Clutterbuck. 

Purine  metabolism.  I.  Variations  in  the 
nuclear-plasmic  ratio  in  the  adult  albino  rat. 
II.  Synthesis  of  purines  by  the  adult  mam¬ 
malian  organism.  R.  Truszkowski  (Biochem.  J., 
1926,  20,  437 — 446). — In  hunger,  the  nuclear-plasmic 
ratio  in  the  albino  rat  falls  slightly  below  normal, 
indicating  a.  greater  relative  loss  of  nuclear  than  of 
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cytoplasmic  material.  Purine  feeding  does  not  raise 
the  nuclear-plasmic  ratio.  Purine  compounds  can  be 
synthesised  by  the  rat.  S.  S.  Zilva. 

Physiology  of  sleep.  III.  Effect  of  muscular 
activity,  rest,  and  sleep  on  the  urinary  excretion 
of  phosphorus.  N.  Kleitman  (Amer.  J.  Physiol., 
1925,  74,  225 — 237). — The  rate  of  excretion  of  phos¬ 
phorus  and  of  total  acid  is  greater  during  sleep  than 
during  wakefulness,  and  is  unaffected  by  potassium 
bromide.  Muscular  work  involves  retention  of  phos¬ 
phorus.  The  rate  of  excretion  is  greater  in  the  after¬ 
noon  than  in  the  morning.  A.  A.  Eldridge. 

Specific  dynamic  action  of  proteins.  E.  F. 
Terroine  and  It.  Bonnet  (Compt.  rend.,  1926,  182, 
941 — 943). — Experiments  on  the  frog  indicate  that 
the  excess  energy  produced  by  ingestion  of  amino- 
acids  is  very  nearly  the  same  for  all  amino-acids 
(especially  acyclic  ones)  referred  to  a  given  quantity 
of  amino-nitrogen,  and  is  equivalent  to  about  118 
cal.  per  14  g.  of  amino-nitrogen.  With  proteins, 
the  extra  energy  is  about  115-5  cal.  per  14  g.  of 
nitrogen,  and  it  is  considered  that  the  metabolism  of 
amino-nitrogen  accounts  for  the  whole  of  this  energy. 

L.  F.  Hewitt, 

Permeability  of  living  cells.  VI.  Pene¬ 
tration  of  certain  oxidation-reduction  indicators 
as  influenced  by  pa ;  determination  of  the  rn  of 
Valonia.  M.  M.  Brooks  (Amer.  J.  Physiol.,  1926, 
76,  360 — 379). — The  penetration  into  the  sap  of 
Valonia  of  certain  oxidation-reduction  indicators  has 
been  studied  at  various  hydrogen-ion  concentrations 
of  the  external  fluid  and  of  the  cell  sap.  The  latter 
were  altered  by  previous  treatment  with  carbon 
dioxide  or  ammonium  salts.  In  the  case  of  2  :  6-di- 
bromophenol-indophenol,  the  dye  reaching  the  sap 
was  in  the  reduced  state,  the  rate  of  penetration  fol¬ 
lowed  the.  course  of  a  bimolecular  reaction,  and  the 
amount  at  equilibrium  was  proportional  to  the  con¬ 
centration  of  undissociated  dye  in  the  external  fluid. 
When  the  sap  was  previously  made  more  acid  than 
normal,  more  dye  entered  at  equilibrium,  and  when  the 
sap  was  more  alkaline,  less  dye  entered.  At  higher 
temperatures  and  lower  concentrations  of  dye,  the 
rate  of  penetration  followed  a  course  like  that  of  two 
consecutive  unimolecular  reactions.  On  the  assump¬ 
tion  that  only  the  reduced  dye  can  enter  the  sap,  and 
that  the  protoplasm  maintains  a  constant  reduction 
potential  against  the  oxidising  capacity  of  the  dye  by 
a  relatively  slow  production  of  reducing  material,  the 
experimental  results  may  be  explained  by  the  state¬ 
ment  that  the  rate  of  penetration  is  regulated  by  the 
product  of  the  concentration  of  undissociated  dye 
in  the  medium  and  the  reduction  potential  of  the 
protoplasm.  To  explain  the  behaviour  of  cells  with 
acid  or  alkaline  sap,  it  is  further  postulated  that  the 
observed  pa  of  the  medium  does  not  represent  the 
true  reaction  immediately  adjacent  to  the  surfaces 
of  the  treated  cells.  Methylene-blue  enters  the  sap 
in  the  oxidised  state,  the  amount  being  independent 
of  the  pa  of  .fluid  or  sap.  Potassium  indigotindisul- 
phonate  does  not  appear  to  penetrate  at  all.  These 
results  do  not  support  the  hypothesis  that  undis- 
soeiated  molecules  only  can  enter  living  cells.  The 


rH  of  the  sap  of  Valonia  is  about  16 — 18;  that  of  the 
protoplasm  could  not  be  so  closely  defined. 

R.  K.  Cannan. 

Action  of  acids  on  turtle  heart-muscle  with 
reference  to  the  penetration  of  anions.  H.  W. 
Smith  (Amer.  J.  Physiol.,  1926,  76,  411 — 447). — 
From  determinations  of  the  effect  of  carbonic  acid  on 
the  contractility  of  a  special  preparation  of  the 
excised  atria  of  the  fresh-water  turtle  in  the  presenco 
of  varying  concentrations  of  hydrogen  carbonate  ions, 
there  have  been  deduced  the  concentrations  of  carbon 
dioxide  and  of  hydrogen  carbonate  ion  in  the  tissue. 
It  is  concluded  that  the  tissue  is  freely  permeable  to 
carbon  dioxide  and  to  hydrogen  carbonate  ion  and 
that  the  concentration  of  the  latter  in  the  tissue 
bears  a  simple  relation  to  the  external  concentration. 
Extension  of  the  experiments  to  other  acids  indicated 
that  the  tissue  was  relatively  impermeable  to  primary 
and  secondary  phosphate  ions,  and  to  lactic  and 
acetic  acids  and  their  anions.  Permeability  to  valeric, 
butyric,  and  propionic  acids  and  their  anions  increased 
with  the  mol.  wt.  of  the  acid.  Hydrogen  ions 
penetrate  the  tissue  if  there  is  a  sufficient  difference 
in  concentration  between  the  tissuo  and  the  external 
fluid,  and,  at  equilibrium,  there  is  a  considerable 
difference  in  the  hydrogen-ion  concentration  within 
and  without.  Confirming  work  on  marine  eggs  (ibid., 

1925,  72,  347),  it  is  concluded  that  the  apparent 
penetration  of  anions  into  living  cells  is  not  a  con¬ 
sequence  of  actual  migration  from  fluid  to  cell.  Since 
an  anion  appears  to  penetrate  only  when  it  is  the 
ion  of  an  acid  which  can  enter  the  cell  and  when  the 
latter  is  present,  it  is  suggested  that  the  appearance  of 
the  anion  within  the  cell  is  due  to  a  redistribution  of 
hydrogen  and  chlorine  ion  pairs  consequent  on  the 
penetration  of  the  acid  molecule.  R.  K.  Cannan. 

Action  of  pure  phosphatides  on  the  perfused 
heart  of  the  frog.  P.  Eggleton  (Biochem.  J., 

1926,  20,  395 — 399). — Pure  lecithin  and  kephalin  free 
from  water-soluble  impurities  do  not  act  as  cardiac 
stimulants.  It  is  suggested  that  the  stimulating 
activity  observed  by  other  workers  was  due  to  a 
water-soluble  impurity,  possibly  an  organic  base. 

S.  S.  Zilva. 

Influence  of  peroral  administration  of  acids, 
alkalis,  and  alkaline  mineral  waters  on  the 
C  :  N  ratio.  M.  Watanabe  (Biochem.  Z.,  1926, 
170,  432 — 458). — The  urinary  carbon  and  nitrogen 
contents  of  alkaline,  sugar-free  rabbit’s  urine  and  the 
C  :  N  ratio  are  practically  unchanged  on  keeping  for 
24  hrs.  at  18°.  The  C  :  N  ratio  is  increased  by  peroral 
administration  for  several  days  of  0-004 — 0-01  g.  of 
hydrochloric  acid  per  kg.  body-weight  per  day,  but  is 
decreased  by  similar  administration  of  0-01  g.  of 
sodium  carbonate,  0-008  g.  of  sodium  hydroxide,  or 
0-007  g.  of  calcium  hydroxide.  Peroral  administration 
of  Nouenahr  mineral  water  led  to  the  disappearance 
of  a  laivorotatory  reducing  substance  from  the  urine 
of  a  pathological  dog,  and  in  one  case  of  slight  diabetes 
in  man,  the  urine  previously  dextrorotatory  became 
lsevorotatory.  In  a  case  of  slight  diabetes,  when 
glycosuria  and  ketonuria  were  absent,  the  C :  N  ratio 
was  pathologically  increased.  Since  the  increase  of 
the  0 :  N  ratio  indicates  the  decrease  of  oxidation  of 


640 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


carbon  compared  with  nitrogen  in  the  body,  and  a 
decrease  the  reverse,  the  experiments  show  that 
administration  of  small  amounts  of  acid  decreases 
oxidation  of  carbon,  whilst  administration  of  alkali 
and  Neuonahr  mineral  water  favours  oxidation  of 
carbon,  thus  explaining  the  beneficial  action  of  the 
mineral  water  in  cases  of  diabetes  mcllitus. 

P.  W.  Clutterbuck. 

Magnesium  hydroxide  as  antidote  to  poisoning 
by  mercuric  chloride.  M.  A.  Rakusin  (J.  Exp. 
Biol.  Med.,  1926,  3,  55 — 56). — The  action  of  magnes¬ 
ium  hydroxide  as  an  antidote  for  mercury  poisoning 
depends  on  the  precipitation  of  the  mercury  as  oxide. 
Two-thirds  of  the  mercury  is  so  removed  from  a 
solution  of  mercuric  chloride  in  24  hrs.  Charcoal 
effects  a  more  complete  removal.  H.  P.  Marks. 

Production  of  phenomena  peculiar  to  para¬ 
thyroid  overdosage  in  dogs  by  means  of  certain 
inorganic  salts.  J.  B.  Collip  (Amer.  J.  Physiol., 
1926,  76,  472 — 482). — Injection  together  of  acid 
phosphate  and  calcium  chloride  was  followed  rapidly 
by  failure  of  circulation,  with  highly  viscous  blood, 
decreased  kidney  function,  and  death.  The  post¬ 
mortem  findings  were  almost  identical  with  those  of 
overdosage  with  parathyroid  hormone.  The  con¬ 
tinuous  injection  of  calcium  chloride,  or  of  acid  or 
alkaline  phosphate  alone,  was  not  accompanied  by 
these  effects.  It.  K.  Cannan. 

Definition  of  the  enzymic  activity  of  enzymic 
preparations,  solutions,  and  living  cells.  H. 
von  Euler  and  K.  Josephson  (Ber.,  1926,  59,  [B], 
770 — 773;  cf.  A.,  1923,  i,  966). — Eor  preparations 
and  solutions,  the  activity  is  denoted  by  the 
expressions,  XJ=kjg  (enzyme  preparation)  and 
Xff=kxg  substrate/enyzme  preparation,  in  which  g 
is  the  weight  of  the  enzyme  preparation  or  of  the 
residue  of  the  enzyme  solution  in  grams.  The  first 
expression  is  used  when  k  is  independent  of  the  con¬ 
centration  of  the  substrate,  the  second  when  the 
product,  reaction  coefficient,  amount  of  substrate, 
arc  at  least  approximately  constant.  In  cases  in 
which  several  substrates  are  affected  by  an  enzyme, 
the  particular  material  used  is  denoted  by  a  prefix. 
When  living  cells  are  employed,  the  expressions  are 
modified  to Xxv— ^/number  of  cells  and  X2v=kx  <?sub- 
strate/number  of  cells  (v=“  Vermogen  ”).  Xf  and 
Xv  are  related  by  the  expressions,  Xv=Xfxg(e nzyme 
preparation)  /number  of  cells  or  Xv—Xfx  mean  weight 
of  cell.  The  differences  between  the  enzymic 
activity,  Xf,  and  purity  are  given  by  the  expressions 
Xf—  active  enzyme jg  of  dry  material,  and  purity = 
total  amount  of  enzym e/g  of  dry  material. 

H.  Wren. 

Enzymes  of  emulsin.  II.  K.  Josephson  (Ber., 
1926,  59,  [-B],  821 — 827 ;  cf.  this  vol.,  321). — Treat¬ 
ment  of  almond  meal,  which  has  been  purified  by 
precipitation  by  alcohol,  with  kaolin  followed  by 
elution  with  ammonia  gives  better  results  in  yield  and 
activity  of  preparations  than  does  treatment  with 
aluminium  hydroxide  ( loc .  tit.).  The  most  highly 
active  preparations  have  Sal.f—  4-8 — 4-9;  they  are 
free  from  carbohydrates  and  give  only  a  faint  xantho¬ 
proteic  reaction.  The  optimum  reaction  for  the 


adsorption  of  p-glucosidasc  by  kaolin  is  pa  4-4,  and  is 
thus  identical  with  that  required  for  optimal  enzymic 
action.  Aluminium  hydroxide  has  greatest  adsorp¬ 
tive  power  in  nearly  neutral  solution.  The  activitjr- 
hydrogen-ion  concentration  graphs  for  the  fission  of 
salicin  and  helicin  by  highly-purified  preparations 
resomblo  one  another  throughout,  and  are  closely 
similar  to  the  curves  obtained  with  less  active  pre¬ 
parations  (loc.  cil.).  H.  Wren. 

Conditions  for  the  autolytic  formation  of 
ammonia  in  the  tissues.  G.  Popoviciu  (Biochem. 
Z.,  1926,  170,  395 — 409).— Inorganic  phosphate  plays 
the  chief  part  in  regulating  the  autolytic  formation  of 
ammonia  in  the  tissues,  and  other  modifying  factors, 
e.g.,  calcium,  sodium,  potassium  ions,  dilution, 
lactate,  and  sugar,  all  act  indirectly  through  their 
effect  on  phosphate.  The  formation  of  ammonia 
decreases  with  the  alkalinity  of  the  phosphate 
solution.  Lactate  is  inhibitory,  but  more  ammonia 
is  formed  in  alkaline  than  in  acid  lactate  buffer.  The 
influence  of  sugar  is  two-fold,  first  by  giving  rise  to 
lactic  acid  which  is  inhibitory,  and  second  by  formation 
of  carbohydrate-phosphoric  acid  complexes. 

P.  W.  Clutterbuck. 

Intermediary  metabolism  of  carbohydrates. 
Glyoxalase  content  of  rabbit’s  muscle.  H.  W. 
Dudley  (Biochem  J.,  1926,  20,  314 — 320). — Foster’s 
failure  to  detect  glyoxalase  in  an  aqueous  extract  of 
rabbit’s  muscle  (A.,  1925,  i,  1495)  is  probably  due 
to  destruction  of  the  enzyme  by  the  acid  produced 
during  the  mincing  and  extraction  of  the  muscle. 
Glyoxalase  is  actually  present  in  this  tissue,  since,  if 
the  muscle  is  minced  as  quickly  as  possible  and  then 
extracted  in  sodium  carbonate  solutions,  active  pre¬ 
parations  are  obtained.  The  hypothesis  that  in 
muscle  there  may  be  two  distinct  metabolic  paths  for 
the  production  of  lactic  acid  from  carbohydrate  is 
therefore  deprived  of  experimental  support. 

S.  S.  Zilva. 

Lipase.  III.  Hydrolysis  of  esters  of  dicarb- 
oxylic  acids  by  hepatic  lipase.  D.  A.  McGinty 
and  H.  B.  Lewis  (J.  Biol.  Chem.,  1926,  67,  567 — 
577). — Ethyl  hydrogen  adipate  was  rapidly  hydrolysed 
by  hepatic  lipase,  whereas  ethyl  hydrogen  malonate 
wras  only  slowdy  attacked ;  the  latter  fact  must  be  due 
to  a  specific  resistance  to  hydrolysis  on  the  part  of 
the  ethyl  hydrogen  malonate,  and  not,  as  suggested 
by  Kastle  (A.,  1902,  i,  655),  to  inability  of  lipase  to 
combine  with  an  ionised  substance.  Ethyl  fumarate 
and  ethyl  succinate  were  hydrolysed  at  similar  rates, 
the  hydrolysis  of  the  first  carbethoxyl  groups  being 
rapid  and  of  the  second  slow.  The  rate  of  hydrolysis 
of  ethyl  maleate  and  of  ethyl  JZ-malate  was  much 
lower.  The  above  results  bear  a  general  similarity 
to  those  obtained  by  Skrabal  (A.,  1920,  ii,  239)  in 
the  investigation  of  the  alkaline  hydrolysis  of  dibasic 
esters.  C.  R.  Harington. 

Hydrolysis  of  triacetin  by  pancreatic  lipase 
in  presence  of  certain  compounds  of  quinine  and 
carbamide.  I.  A.  Smorodincev  and  V.  A.  Danilov 
(Bull.  Acad.  Sci.  Leningrad,  1926,  [vi],  3 — 24). — Unlike 
that  of  other  substrates,  the  hydrolysis  of  1%  aqueous 
triacetin  solution  by  pancreatic  lipase  is  accelerated 
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by  quinine  hydrochloride  and  sulphate  slightly  and 
in  proportion  to  the  concentration.  The  action  of 
the  enzyme  is  enhanced  by  the  presence  in  the  medium 
of  0-26 — 0-03%  (0-03 — 0-015%)  of  the  hydrochloride 
(sulphate),  but  not  by  0-016%  (0-007%).  The  action 
of  the  lipase  is  paralysed  by  0-6%,  retarded  by  0-4 — 
0-16%,  and  uninfluenced  by  0-08%  of  the  "double 
carbamide  quinine  hydrochloride.  Free  carbamide 
exerts  no  appreciable  influence  on  the  hydrolysis, 
but  its  hydrochloride  (nitrate)  in  concentrations  of 
0-07 — 0-017%  (0-09 — 0-02%)  greatly  retards  the 
change;  when  present  to  the  extent  of  0-009% 
(0-01%),  however,  it  has  no  effect  on  the  process.  In 
the  action  of  quinine  compounds  on  lipase,  both 
anion  and  cation  participate ;  sulphate  ions  increase 
the  accelerating  effect  of  the  alkaloid.  The  velocity 
of  the  hydrolysis  of  triacetin  by  pancreatic  lipase  in 
either  absence  or  presence  of  quinine  and  carbamide 
is  in  accord  with  the  law  for  unimolecular  reactions. 
Lipase  is  somewhat  less  sensitive  towards  quinine  than 
are  tryptasc  and  amylase.  T.  H.  Pope. 

Inulin.  V.  Inulase.  H.  Pringsheim  and  R. 
Perewosky  (Z.  physiol.  Chem.,  1926,  153,  138 — 
146). — Fungi  when  grown  on  a  solution  of  sucrose 
possess  a  stronger  inulase  activity  than  when  grown 
on  a  solution  containing  inulin.  Inulase  acts  on 
natural  inulin  at  the  same  rate  as  on  inulin  prepared 
by  hydrolysis  of  acetylinulin,  in  spite  of  a  previous 
statement  to  the  contrary.  The  juice  from  Asj)er- 
gillus  niger  attains  its  maximum  inulase  content 
relative  to  the  total  solids  when  growth  has  con¬ 
tinued  for  approximately  22  days. 

W.  O.  Kermack. 

Hydrolysis  of  sucrose  solutions  by  invertase. 
0.  D.  Ingersoll  (Bull.  Soc.  Chim.  biol.,  1926,  8, 
264 — 287). — The  relation  between  the  rate  of 
hydrolysis  and  the  concentration  of  sucrose  has  been 
critically  re-examined.  Between  concentrations  of 
8%  and  70%,  the  velocity  diminishes  in  linear  relation 
to  the  concentration  of  sugar  when  the  observed 
velocity,  determined  polarimetrically,  is  corrected  to 
constant  mass  of  water.  The  viscosity  of  the  con¬ 
centrated  solutions  does  not  account  for  the  diminish¬ 
ing  velocity.  The  effect  of  the  addition  of  the  pro¬ 
ducts  of  hydrolysis  is  such  as  may  be  explained  by 
combination  of  part  of  the  enzyme  with  the  added 
reactants.  The  addition  of  a-methylglucoside  retards 
the  initial  reaction  in  such  a  way  that  this  becomes 
constant  for  concentrations  of  sucrose  varying  from 
5%  to  35%.  An  effect  of  the  hydrogen-ion  concen¬ 
tration  on  the  initial  velocity  of  reaction  persists, 
although  in  less  degree,  in  concentrated  solutions  of 
the  sugar.  R.  K,  Can  nan. 

Inositol  in  pepsin.  B.  L.  Moldavski  (J.  Russ. 
Phys.  Chem.  Soc.,  1925,  57,  13 — 16). — The  supposed 
inositol  extracted  from  pepsin  (of  unnamed  origin)  by 
Rakuzin  and  Ivanov  (A.,  1923,  i,  871)  has  neither  the 
specific  rotation  nor  the  m.  p.  of  d-inositol,  and  is 
stated  to  respond  to  Molisch’s  reaction,  which 
Molisch  himself  found  was  not  the  case  with  inositol. 
The  author  finds  that  Witte’s  pepsin,  when  extracted 
with  85%  alcohol,  yields  85-3%  of  sucrose,  which 
is  a  substance  commonly  found  in  commercial 
pepsin.  T.  H.  Pope. 


Secondary  oxidation  of  substances  of  physio¬ 
logical  interest.  D.  C.  Harrison  and  S.  Thtjrlow 
(Biochem.  J.,  1926,  20,  217 — 231). — When  milk 
peroxydase  is  added  to  hypoxanthine  in  the  presence 
of  xanthine  oxydase  prepared  from  milk  by  Dixon  and 
Thurlow’s  method  (A.,  1924,  i,  1380),  the  total 
oxygen  uptake  of  the  system  is  considerably  in  excess 
of  that  required  theoretically  for  the  oxidation  of  the 
hypoxanthine.  With  an  ether-extracted  xanthine 
oxydase  preparation,  the  uptake  is  theoretical.  It  is- 
assumed  that  some  substance  in  the  milk,  possibly 
fat,  adhering  to  the  unextracted  enzyme  preparation 
is  oxidised  by  the  xanthine  oxydase  in  the  presence 
but  not  in  the  absence  of  the  peroxydase.  The  ferrous 
ion  (not  the  ferric  ion),  haemoglobin,  and  hsematin 
can  function  like  peroxydase  in  this  reaction.  In  the 
case  of  haemoglobin,  the  pigment  is  rapidly  oxidised 
to  methsemoglobin  in  the  presence  of  hypoxanthine. 
An  additional  oxygen  uptake  is  not  observed  when  the- 
extracted  fat  is  restored  to  the  oxydase  in  the  presence 
of  ferrous  iron  and  of  haemoglobin.  Oxidation  of 
lactic  acid  to  acetaldehyde  and  of  p-liydroxybutyric 
acid  to  acetoacctic  acid  can  be  induced  during  the 
aerobic  oxidation  of  cysteine.  Lactic  and  (3-hydroxy  - 
butyric  acids  are  also  oxidised  during  the  aerobic 
oxidation  of  hypoxanthine  in  the  presence  of  xanthine 
oxydase  and  ferrous  iron.  S.  S.  Zilva. 

Cultivation  of  yeast  in  a  synthetic  medium. 
E.  Aubel,  L.  Genevois,  and  J.  Salabartan  (Compt. 
rend.,  1926,  182,  989—991).— Yeast  grows  under 
aerobic  and  (very  slowly)  under  anaerobic  con¬ 
ditions  in  synthetic  media  containing  dextrose,  lactic 
acid,  or  pyruvic  acid.  The  products  liberated  during 
growth  in  the  presence  of  dextrose  are  the  same 
with  or  without  oxygen,  the  respective  proportions 
being  as  follow  for  aerobic  and  anaerobic  conditions  : 
alcohol  0-92,  1-5;  lactic  acid  0-029,  0-067;  pyruvic 
acid  0-9,  0-3  g.  It  is  suggested  that  growth  under 
anaerobic  conditions  is  rendered  possible  by  the 
presence  of  nitrates  in  the  medium.  Comparisons 
are  made  between  the  metabolism  of  yeast  and  of 
Bacillus  coli.  L.  F.  Hewitt. 

Assimilation  of  nitrogen  by  yeast  from 
culture  media  in  the  aSration  process.  H. 
Claassen  (Z.  angew.  Chem.,  1926,  39,  443 — 447). — 
Yeast  assimilates  the  whole  of  the  nitrogen  from 
ammonium  sulphate,  aspartic  acid,  and  asparagine, 
the  process  being  very  rapid  with  aspartic  acid,  and 
relatively  slow  with  asparagine.  Only  very  small 
amounts  of  nitrogen  are  taken  up  from  betaine  and 
nitrates ;  with  carbamide,  about  30%  of  the  available 
nitrogen  is  assimilated.  Several  successive  ferment¬ 
ations  are  usually  necessary  to  ensure  maximum 
assimilation;  allowance  is  also  made  for  nitrogen 
taken  up  by  the  yeast  and  given  up  again  during  the 
process  in  a  form  which  cannot  be  reassimilated.  The 
nitrogen  thus  lost  amounts  to  8%  of  the  gain  in 
nitrogen  by  the  yeast  as  determined  by  analysis. 
More  than  80%  of  the  nitrogen  in  germinated  malt 
is  assimilated  by  yeast.  B.  W.  Clarke. 

Action  of  manganese  on  alcoholic  ferment¬ 
ation.  M.  Rosenblatt  and  A.  (J.)  March  (Bio¬ 
chem.  Z.,  1926,  170,  344 — 354). — A  study  of  the 
influence  of  manganese  on  alcoholic  fermentation  in 
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presence  of  varying  concentrations  of  sugar  and  of  a 
number  of  different  types  of  yeast  and  yeast  juice 
shows  that  although  manganese  sometimes  stimulates 
fermentation,  it  is  often  inhibitory,  the  effect  depend¬ 
ing  on  the  origin  of  the  yeast.  The  inhibitory  action 
is  independent  of  the  medium  or  the  form  in  which 
the  manganese  is  added  (sulphate  or  nitrate),  but  the 
different  results  with  different  types  of  yeast  indicate 
that  the  sensitivity  of  the  enzymes  produced  by  the 
yeast  changes  with  the  origin  of  the  yeast  and  with 
the  composition  of  the  medium.  Increasing  the  con¬ 
centration  of  sugar  protects  the  enzymes  against  the 
manganese,  and  thus  exerts  a  weakening  effect  on 
both  the  manganese  activation  and  inhibition  of  the 
fermentation  reaction.  P.  W.  Clutterbuck. 

Influence  of  fatty  acids  and  their  salts  on 
alcoholic  fermentation  by  living  yeast.  I. 
Acetic  and  formic  acids  and  their  sodium, 
potassium,  and  ammonium  salts.  H.  Kataqiri 
(Biochem.  J.,  1926,  20,  427 — 436). — Fermentation 
experiments  with  living  yeast  and  dextrose  were 
carried  out  in  0-5.3/-,  0-23/-,  0-13/-,  0-053/-,  and 
0-0253/-solutions  of  acetic  acid  plus  acetate  and  of 
formic  acid  plus  formate  buffer  solutions  in  various 
ratios.  The  sodium,  potassium,  and  ammonium  salts 
of  the  acids  were  employed.  In  all  cases,  the  rate  of 
fermentation  increased  rapidly  as  the  total  amount  of 
acid  decreased,  this  being  independent  of  the  total 
acetate  and  formate  concentration.  Formic  acid  was 
found  to  be  5 — 8  times  more  potent  in  its  inhibition 
of  the  fermentation  than  acetic  acid.  The  variation 
in  the  rate  of  fermentation  with  the  changing  hydro¬ 
gen-ion  concentration  of  the  medium  was  independent 
of  the  cation  used  in  the  buffer  solutions. 

S.  S.  Zilva. 

Carbohydrate  and  fat  metabolism  of  yeast. 
III.  Nature  of  the  intermediate  stages.  I.  S. 
Maclean  and  D.  Hoffert  (Biochem.  J.,  1926,  20, 
343 — 357). — The  action  of  yeast  has  been  investig¬ 
ated  on  ethyl  alcohol,  acetaldehyde,  sodium  acetate, 
glycol,  glycollaldeliyde,  sodium  glycollate,  sodium 
glyoxylate,  sodium  oxalate,  sodium  lactate,  sodium 
pyruvate,  acetone,  glycerol,  aldol,  sodium  butyrate, 
sodium  [3-hydroxybutyrate,  and  sodium  acetoacetate. 
With  a  plentiful  supply  of  oxygen,  ethyl  alcohol  and 
sodium  acetate  were  utilised  by  the  yeast  to  form 
storage  fat  and  carbohydrate  as  well  as  being  partly 
oxidised  to  carbon  dioxide.  This  change  was  less 
marked  in  the  case  of  sodium  lactate  and  sodium 
pyruvate.  The  addition  of  sodium  sulphite  to  the 
alcohol  or  acetate  medium  diminished  the  storage  of 
both  fat  and  carbohydrate,  the  ratio  of  the  unsaponifi- 
able  matter  (sterol)  to  the  fatty  acids  in  the  ether 
extract  remaining  unaltered.  On  the  other  hand,  the 
addition  of  sulphite  to  a  solution  of  hexose  in  which 
yeast  was  incubated  resulted  in  an  increase  of  stored 
carbohydrate,  but  in  no  consistent  change  in  the 
storage  of  fatty  acids.  The  production  of  sterol  was, 
however,  diminished  in  this  case.  It  is  assumed  that 
the  acetaldehyde  is  first  condensed  to  hexose,  which 
is  either  converted  into  storage  carbohydrate  or 
directly  condensed  into  higher  fatty  acids  without 
passing  through  a  fatty  aldehyde  stage,  probably  by  a 
direct  linking  of  the  hexose  molecules.  S.  S.  Zilva, 


Action  of  yeast  on  lactic  acid.  D.  Hoffert 
(Biochem.  J.,  1926,  20,  358 — 362). — Experiments  are 
described  in  Avhich  the  carbon  of  the  carbohydrate,  fat, 
and  protein  present  in  the  yeast  at  the  beginning  and 
of  the  lactic  acid  used  in  the  fermentation  is  balanced 
against  the  carbon  of  the  yeast  and  of  the  products 
of  fermentation  after  incubation.  The  carbon  of  the 
lactic  acid  which  has  been  destroyed  can  be  accounted 
for  within  the  limits  of  experimental  error.  Fiirth 
and  Lichen’s  view  (A.,  1922,  i,  502,  1219)  that  a 
non-hydrolysable  carbohydrate  or  a  protein  with  a 
higher  carbohydrate  content  is  formed  in  this  process 
of  fermentation  is  not  substantiated  by  these 
experiments.  S.  S.  Zilva. 

Mechanism  of  antiketogenic  action.  I.  Weiss 
and  M.  Altai  (Magyar  Orvosi  Archiv.,  1925,  26, 
485 — 496). — Lundin’s  statement  (A.,  1923,  i,  1268; 
1924,  i,  247 ;  J.  Metabol.  Res.,  1923,  4,  150)  that 
yeast- cells  slightly  decompose  sodium  acetoacetate 
is  confirmed.  The  effect  is  increased  by  the  addition 
of  fermentable  carbohydrates,  or  of  glycerol,  acetalde¬ 
hyde,  and  pyruvic  acid.  If  the  acetaldehyde  pro¬ 
duced  by  fermentation  is  combined  with  sodium 
sulphite,  the  antiketogenic  action  of  the  carbohydrate 
ceases.  Chemical  Abstracts. 

Affinity  of  invertase.  VIII.  Effect  of  previous 
treatment  of  yeast  on  the  affinity  constant  of 
invertase.  II.  H.  von  Euler  and  K.  Josephson 
(Z.  physiol.  Chem.,  1926,  153,  10 — 15). — Treatment 
of  yeast  invertase  with  kevulose  causes  no  alteration 
in  the  affinity  of  the  invertase  for  dextrose  or  for 
lsevulose.  Galactose  is  similarly  without  effect  on  the 
affinity  constant  of  invertase.  W.  0.  Kermack. 

Chemical  changes  in  hlood  during  narcosis. 
Does  ether  narcosis  produce  alkalosis?  H. 
T6masson  (Biochem.  Z.,  1926,  170,  330—336). — 
The  pa  of  the  plasma  and  the  calcium,  potassium,  and 
sodium  contents  of  the  serum  were  determined  in  two 
healthy  subjects.  The  pa  during  narcosis  was  dis¬ 
placed  to  the  alkaline  side,  this  and  the  variation 
in  electrolytes  being  opposite  to  results  previously 
obtained.  P.  W.  Clutterbuck. 

C  :  N  ratio  in  phloridzinised  dogs.  T.  Kana- 
mori  (Biochem.  Z.,  1926,  170,  410 — 431). — In 
phloridzin  poisoning,  apart  from  the  excretion  of 
reducing  substances,  there  rarely  occurs  any  increased 
excretion  of  dysoxidisable  carbon,  the  C  :  N  ratio,  after 
deduction  of  the  carbon  of  reducing  substances  from 
the  total  carbon,  being  but  rarely  increased.  The 
value  of  the  C  :  N  or  of  the  residual  C  :  N  ratios  is  not 
influenced  by  the  carbon  bound  to  urinary  nitrogen. 
Similar  conclusions  are  reached  in  respect  to  agly- 
cosuric  urine  (cf.  Watanabe,  this  vol.,  639). 

P.  W.  Clutterbuck. 

Inhibitory  effect  of  sugars  on  saponin  haemo¬ 
lysis.  E.  Ponder  and  W.  P.  Kennedy  (Biochem. 
J.,  1926,  20,  237 — 242). — The  quantitative  inhibitory 
action  of  dextrose,  sucrose,  or  lactose  on  saponin 
haemolysis  nonforms  to  a  type  shown  by  certain 
alkalis  and  certain  amino-acids  (see  Proc.  Roy.  Soc., 
1926,  B  99,  461).  The  inhibitory  action  of  mannose, 
trehalose,  maltose,  raffinose,  arabinose,  xylose,  and 
rhamnose  was  also  studied.  All  these  sugars,  with  the 
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exception  of  arabinose  and  xylose,  are  inhibitory  in 
different  degrees  with  sheep  cells.  With  human 
cells,  as  with  the  sheep  cells,  there  are  considerable 
differences  in  the  inhibitory  effects  of  the  sugars. 
The  effects  of  the  sugars  in  the  two  cases  do  not  run 
parallel.  No  sugar  was  found  to  produce  an  acceler¬ 
ation  in  the  haemolysis  unless  the  specimen  was  acid. 

S.  S.  Zilva. 

Use  of  low  temperatures  in  the  preparation 
of  pure  proteins.  T.  R.  Parsons  (Proc.  Fourth 
Intern.  Congress  Refrigeration,  1924,  1,  194). — By 
simultaneous  freezing  and  centrifuging  it  was  found 

fjossible  to  separate  an  upper  layer  of  ice  and  a  lower 
ayer  of  haemoglobin  crystals.  It  is  easier,  although 
theoretically  less  efficient,  to  centrifuge  during  the 
thawing  of  the  previously  frozen  solution.  Egg-white 
thus  yields  a  thick  layer  of  ice  above  a  very  viscid 
concentrated  solution,  containing  crystals,  which 
mixture,  on  short  exposure  to  the  air,  dries  to  a  yellow, 
glassy  mass  which  can  be  kept  indefinitely  without 
change.  The  method  is  suggested  as  being  suitable 
for  the  commercial  dehydration  and  concentration  of 
food  materials.  Chemical  Abstracts. 

f  Variation  in  the  end-products  of  bacterial 
fermentation  resulting  from  increased  combined 
oxygen  in  the  substrate.  H.  D.  Kay  (Bioekem.  J., 
1926,  20,  321 — 329). — Bacillus  communis  and  B. 
lactis  aerogenes  produce  from  gluconic,  glycuronic, 
and  sacchario  acids  on  the  whole  the  same  end- 
products  of  fermentation  as  from  dextrose  or 
mannitol,  namely,  lactic,  succinic,  acetic,  and  formic 
acids,  carbon  dioxide,  alcohol,  and  hydrogen,  and, 
in  the  case  of  the  last  organism,  also  acetylmethyl- 
carbinol  and  2  :  3-butylene  glycol.  B.  lactis  aerogenes 
does  not  produce  acetylmethylcarbinol  and  2 : 3- 
butylene  glycol  from  saccharic  acid,  but  does  so  from 
gluconio  acid.  Balance  sheets  of  the  substrate 
carbon  destroyed  and  the  carbon  found  in  the  products 
of  fermentation  are  tabulated  and  compared  with 
those  obtained  by  other  workers  with  these  organisms, 
utilising  dextrose  and  mannitol  in  the  fermentable 
medium.  The  more  oxygenated  the  substrate  the 
less  alcohol  and  more  acetic  acid  is  produced  by  the 
fermentation.  Gluconic,  glycuronic,  and  saccharic 
acids  are  readily  fermented  by  a  large  number  of 
organisms  of  the  coli-typhosus  group.  With  calcium 
gluconate  as  substrate,  the  intermediate  production 
of  a  non-reducing  carbohydrate  which  occurs  in  the 
early  stages  of  the  fermentation  of  dextrose  by  B. 
coli  (cf.  Grey,  A.,  1920,  i,  699)  appears  not  to  take 
place.  A  marked  difference  in  the  relative  propor¬ 
tions  of  end-products  resulting  from  the  fermentation 
of  gluconic  acid  under  varying  conditions  was 
observed.  S.  S.  Zilva. 

Heat-stable  peroxydase  of  bacteria.  A.  B. 
Callow  (Biochem.  J.,  1926,  20,  247 — 252). — Bacillus 
fcecalis  alcaligenes,  B.  pyocyaneus,  B.  jluoresccns, 
B.  prodigiosus,  B.  proteus,  B.  coli,  B.  paratyphosus  A, 
B.  paratyphosus  B,  B.  subtilis,  B.  megatherium,  and 
Staphylococcus  aureus  contain  a  heat-stable  peroxydase. 
S.  acidi  lactici  and  B.  sporogenes  give  only  a  slight 
peroxydase  reaction.  In  the  case  of  fresh,  young, 
washed  cultures  of  many  bacteria,  the  blue  colour 
formed  in  the  peroxydase  reaction  fades  away 


rapidly,  but  if  these  organisms  are  previously  boiled, 
the  colour  remains  permanent.  The  heat-labile 
factor  responsible  for  the  fading  of  this  colour  shows 
certain  points  of  resemblance  to  the  methylene- 
blue  reducing  system,  since  emulsions  of  some  of 
these  bacteria  also  lose  their  methylene-blue  reducing 
power  on  boiling  and,  further,  substances  which 
accelerate  or  retard  themethylene-blue  reduction  have 
a  similar  effect  on  the  fading  of  the  blue  peroxydase 
colour.  Some  of  the  above  bacteria  also  reduce 
nitrates  to  nitrites.  They  lose  this  property  on 
boiling.  S.  S.  Zilva. 

Toxic  effects  of  potassium  chloride  on  the 
lactic  acid  bacillus  at  different  temperatures. 

E.  Bachrach  (Compt.  rend.,  1926, 182,  1042 — 1043). 
— Treatment  with  potassium  chloride  at  26°  sensitises, 
and  at  39 — 40°  partly  immunises,  the  lactic  acid 
bacillus  to  the  toxic  effects  of  the  salt. 

L.  F.  Hewitt. 

Effects  obtained  from  feeding  fresh  adrenal 
cortex,  medulla,  and  whole  gland  to  the  standard 
white  rat.  E.  B.  McKinley  and  N.  F.  Fisher 
(Amer.  J.  Physiol.,  1926,  76,  268— 283).— When 
either  desiccated  whole  glands  or  fresh  glands  pre¬ 
served  below  0°  were  fed  in  amounts  of  0-5  g.  to  rats, 
gross  gastro-intestinal  symptoms  resulted.  Much 
larger  doses  of  whole  gland  fed  immediately  on  removal 
from  cats  or  rabbits  had  no  serious  effect.  This 
toxicity  is  to  be  attributed  to  some  product  of  mild 
autolysis,  and  not  to  the  adrenaline  of  the  gland. 
Feeding  fresh  or  frozen  cortical  tissue  was  without 
untoward  effect,  but  resulted,  after  11  weeks,  in  a 
somewhat  enhanced  average  growth  accompanied 
by  hypertrophy  of  testes  and  spleen. 

R.  K.  Cannan. 

Wyss  chemical  method  for  assay  of  insulin. 

F.  Bischoff,  L.  C.  Maxwell,  and  N.  R.  Blather- 
wick  (J.  Biol.  Chem.,  1926, 67, 547 — 548).— The  power 
to  inliibit  the  oxidation  of  polyhydric  phenols  by 
hydrogen  peroxide,  shown  by  Wyss  (cf.  A.,  1925,  i, 
1220)  to  be  possessed  by  preparations  of  insulin,  is 
not  specific  to  insulin;  solutions  of  caseinogen  of 
equal  nitrogen  content  possess  an  equal  power  of 
inhibiting  this  reaction,  whilst  tyrosine  and  trypto¬ 
phan  are  still  more  efficient  in  doing  so. 

C.  R.  Harington. 

Role  of  insulin  in  phosphorus  metabolism. 
S.  Kolodziejska  and  C.  Funk  (Biochem.  J.,  1926, 
20,  392 — 394). — From  experiments  on  the  adminis¬ 
tration  of  insulin  to  rats  on  phosphorus-free  diets 
under  different  conditions,  it  is  concluded  that 
insulin  plays  only  an '  insignificant  role  in  the  total 
phosphorus  metabolism.  S.  S.  Zilva. 

Depancreatised  dogs  before  and  after  the 
withdrawal  of  insulin.  I.  L.  Chaikoff,  J.  J.  R. 
Macleod,  J.  Markowitz,  and  W.  W.  Simpson  (Amer. 
J.  Physiol.,  1925,  74,  36 — 48). — The  percentage 
amounts  of -sugar  and  ketonic  substances  are  higher 
in  the  blood  of  fat  than  in  that  of  thin,  depancreatised 
dogs  several  days  after  discontinuing  insulin  and 
food;  with  fat  dogs,  relatively  more  acetoacetic  acid, 
and  in  thin  ones  more  P-hydroxybutyric  acid  was 
present,  the  D  :  N  ratio  being  considerably  reduced. 
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On  giving  insulin  again,  the  inorganic  phosphates  and 
the  hydroxybutyric  acid  diminished  at  uniform  rates, 
the  acetoacetic  acid  less  rapidly,  and  the  fat  not  at  all. 

A.  A.  Eldridge. 

Action  of  liver-tissue  and  insulin  on  dextrose. 
C.  Lundsgaard  and  S.  A.  Holboll  (Ugeskrift  for 
Laeger,  1925,  87,  905). — The  liver  is  considered  to 
serve  as  a  storage  place  for  dextrose  as  glycogen  and 
to  be  directly  unimportant  for  the  metabolism  of 
dextrose  in  the  organism.  Unlike  muscle- tissue, 
liver-tissue  is  unable  to  form  neoglucose  from  ap- 
glucose  under  the  influence  of  insulin. 

Chemical  Abstracts. 

Transformation  of  glycogen.  C.  Lundsgaard 
and  S.  A.  Holboll  (Ugerskrift  for  Laeger,  1925,  87, 
881). — It  is  assumed  that  carbohydrates  under  the 
action  of  insulin  arc  partly  oxidised  and  partly 
deposited  as  glycogen ;  when  the  insulin  is  no  longer 
in  the  blood,  the  deposits  of  glycogen  arc  split  into 
dextrose.  The  possibility  of  ncoglucose  being  inter¬ 
mediate  in  the  production  and  deposition  of  glycogen 
is  considered.  Chemical  Abstracts. 

Oxytocic  principle  of  the  pituitary  gland. 
W.  V.  Thorpe  (Biochem.  J.,  1926,  20,  374 — 378). — 
The  oxytocic  principle  is  not  inactivated  by  pan¬ 
creatic  lipase.  The  assumption  that  the  hormone 
possesses  a'  peptide-like  and  not  an  ester-like  linking 
thus  finds  experimental  support.  The  lipase  in  dried 
pancreas  can  be  destroyed  by  long  keeping  in  dilute 
acetic  acid.  S.  S.  Zilva. 

Effect  of  thyroid  feeding  on  sugar  tolerance. 
H.  P.  Marks  (J.  Physiol.,  1925,  60,  402—410).— 
Injection  of  dextrose  or  of  a  small  dose  of  insulin 
into  the  thyroid-fed  rabbit  whose  liver  still  contains 
glycogen  is  followed  by  a  secondary  hyperglycsemia. 
Adrenaline  docs  not  arrest  the  fatal  hypoglycemia 
which  follows  the  injection  of  dextrose  into  a  glycogen- 
free,  thyroid-fed  rabbit.  A.  A.  Eldridge. 

Thyroxin.  I.  Isolation  of  thyroxin  from  the 
thyroid  gland.  C.  R.  Hartngton  (Biochem.  J., 
1926,  20,  293 — 299). — The  desiccated  thyroid  gland 
is  hydrolysed  with  dilute  barium  hydroxide  and 
filtered.  The  residue  is  worked  up  separately  by 
the  method  here  described.  The  filtrate  is  pre¬ 
cipitated  by  acidification.  This  precipitate  is  then 
submitted  to  more  intensive  hydrolysis  with  barium 
hydroxide,  and  after  filtering  off  the  barium  salts, 
the  hydrolysate  is  boiled  with  alkaline  sodium  sulphate 
solution  and  reprecipitated  with  acid  under  certain 
conditions.  The  precipitate  is  then  dissolved  in 
alkaline  alcohol  and  precipitated  once  more  with 
acetic  acid.  This  partly  crystalline  substance  on 
further  purification  yields  a  compound  with  the 
empirical  formula  C15H1104NI4,  containing  65-3%  of 
iodine  and  showing  physical  and  physiological 
properties  identical  with  those  of  thyroxin  obtained 
by  Kendall’s  method  (A.,  1919,  i,  496;  1920,  i,  180). 
The  yield  by  this  method  is  0-027%,  calculated  on  the 
fresh  thyroid  gland,  as  compared  with  0-0011% 
obtained  by  Kendall,  who  used  a  more  drastic  method 
of  hydrolysis.  S.  S.  Zilva. 


Effect  of  irradiation  of  the  environment  with 
ultra-violet  light  on  the  growth  and  calcification  } 

of  rats  fed  on  a  diet  deficient  in  fat-soluble  j 

vitamins.  Part  played  hy  irradiated  sawdust. 

II.  E.  M.  Hume  and  H.  H.  Smith  (Biochem.  J.,  : 

1926,  20,  335 — 339). — Irradiated  sawdust  exercises 
a  beneficial  action  on  growth  and  calcification  only  i 
when  consumed  by  the  rats.  S.  S.  Zilva.  j 

Concentrated  vitamin-Z?  from  brewers’  yeast. 

A.  Seidell  (J.  Biol.  Chem.,  1926,  67,  593—600).—  j 
An  aqueous  extract  of  the  yeast  is  freed  from  coagul- 
able  protein  and  the  vitamin-I?  in  the  filtrate  ad¬ 
sorbed  on  fuller’s  earth ;  the  vitamin  is  extracted 
from  the  adsorbate  with  0  .3A7-sodium  hydroxide,  the 
solution  neutralised  with  acetic  acid,  and  concen¬ 
trated  in  a  vacuum.  The  greater  part  of  the  sodium 
is  then  removed  as  sulphate;  some  inactive  organic 
matter  is  precipitated  by  addition  of  methyl  alcohol 
to  20 — 30% ;  the  filtrate  is  again  concentrated  in  a 
vacuum  to  a  syrup  which,  on  treatment  with  sue-  . 

cessive  portions  of  alcohol,  yields  an  amorphous,  | 

non -hygroscopic  powder,  which  contains  about  one- 
third  of  the  active  material  of  the  original  yeast, 
and  protects  pigeons  on  a  diet  of  polished  rice 
against  loss  of  weight,  when  given  in  doses  of  10  mg. 
on  alternate  days.  C.  R.  Harlngton. 

Antineuritic  vitamin.  B.  C.  P.  Jahsen  and 
W.  F.  Donath  (Chem.  Weekblad,  1926,  23,  201 — 

203). — For  the  examination  of  the  vitamin  prepar¬ 
ations,  the  tropical  bird  Munia  maja  is  more  suitable 
than  the  pigeon,  the  former  developing  polyneuritis 
in  9 — 12  days  when  deprived  of  the  vitamin, as  against 
2 — 4  weeks  for  the  pigeon.  The  vitamin  was  ex-  i 
tracted  from  rice  bran  with  dilute  sulphuric  acid, 
the  extract  having  an  acidity  corresponding  with 
2hi  4 ;  the  aqueous  solution  was  treated  with  “  acid  ; 
clay,”  which  adsorbs  80%  of  the  vitamin  while  not 
removing  dissolved  substances ;  the  vitamin  was  set  j 
free  from  the  clay  by  means  of  baryta  and  further  ■ 
purified  with  “  norit.”  The  final  product  from 
100  kg.  of  the  bran  was  3 — 4  g.  of  a  semi-crystalline 
residue,  which  did  not  reduce  Fehling’s  solution  and 
contained  10 — 11-5%  of  nitrogen,  and  of  which 
0-05  mg.  per  day  protected  M.  maja  against  poly-  ! 
neuritis.  S.  I.  Levy. 

Growth  stimulation  of  Asiiergillus  niger  hy  a 
vitamin-!?  preparation.  N.  J.  Schelling  (Bull. 
Torrey  Bot.  Club,  1925,  52,  291 — 310). — Vitamin-/? 
from  yeast  stimulated  both  vegetative  growth  and 
reproduction.  Excess  of  the  vitamin  was  used  as  a 
source  of  nitrogen.  There  is  a  slight  increase  in  gain 
in  dry  weight  per  g.  of  sugar  consumed  when  vitamin 
is  present.  The  effects  of  the  vitamin  are  two-fold ; 
increase  of  organic  food  supply  and  stimulation 
analogous  to  that  produced  by  small  amounts  of  such 
toxic  substances  as  zinc  salts. 

Chemical  Abstracts. 

Production  by  irradiation  with  ultra-violet 
light  of  antirachitic  properties  in  sterols  derived 
from  the  small  Siak  illipe  nut  ( Palaquium 
Burcldi).  E.  M.  Hume  and  H.  H.  Smith  (Biochem. 

J.,  1926,  20,  340 — 342). — A  mixture  of  sterols  from 
the  fat  of  the  small  Siak  illip<5  nut  was  irradiated  with 
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ultra-violet  light,  whereby  the  power  of  promoting 
growth  and  calcification  in  young  rats  on  a  diet 
deficient  in  fat-soluble  vitamins  was  imparted  to  the 
sterols.  The  mixture  of  sterols  contained  no  appreci¬ 
able  quantity  of  vitamin-4  either  before  or  after 
irradiation.  S.  S.  Zilva. 

Antirachitic  substances.  III.  Catalytic 
formation  of  an  antirachitic  cholesterol  deriv¬ 
ative.  C.  E  Bills  (J.  Biol.  Chem.,  1926,  67, 
753 — 758). — When  a  solution  of  cholesterol  in  carbon 
tetrachloride,  benzene,  toluene,  or  xylene  was  boiled 
with  a  previously  ignited  fuller’s  earth,  coloured 
resinous  products  were  formed  and  were  adsorbed  on 
the  fuller’s  earth.  The  resin  could  be  extracted 
from  the  precipitate  with  ether  or  acetone,  and  was 
found  to  possess  marked  antirachitic  properties. 
The  reaction  did  not  take  place  in  solution  in  ethyl 
acetate  or  in  ethyl,  ?i-propyl,  or  tsobu tyl  alcohols. 

C.  R.  Harington. 

Hydrogenated  vegetable  oil  as  a  source  of 
vitamin-!?.  C.  Kennedy  and  L.  S.  Palmer  (Amor. 
J.  Physiol.,  1926,  76,  316 — 319). — When  hydrogen¬ 
ated  vegetable  oil  replaced  the  lard  in  the  sterility 
diet  of  Evans  and  Bishop,  three  generations  of  rats 
were  successfully  reared.  It  would  appear  that 
hydrogenation  docs  not  destroy  vitamin-!?. 

R.  IC.  Cannan. 

Action  of  certain  enzymes  of  Fiisariiim.  C. 
Sib  ilia  (Atti  R.  Accad.  Lincoi,  1926,  [vi],  3,  165 — 
167). — Fusarium  echinosporum  and  F.  fuliginosporum 
are  able  to  produce  amylase  which  attacks  the  surface 
of  the  granules  of  the  potato  starch  on  which  they  arc 
grown  and  causes  incipient  transformation  of  the 
starch  into  dextrin.  These  fungi  contain  also 
ectase,  the  action  of  which  is  enhanced  somewhat 
y  the  presence  of  a  small  proportion  of  oxalic  acid. 

T.  H.  Pope. 

Intensity  of  respiration  and  content  of  peroxyd¬ 
ase  in  leaves  of  Acer  negundo.  A.  I.  Smirnov 
(Ber.  deut.  hot.  Ges.,  1926,  44,  99 — 109). — The  green 
parts  of  the  variegated  leaves  showed  a  greater  con¬ 
tent  of  soluble  carbohydrates  and  of  peroxydase  per 
unit  weight  of  tissue,  and  a  greater  output  of 
carbon  dioxide,  than  the  colourless  parts ;  the  differ¬ 
ences  in  the  intensity  of  respiration  are  in  direct 
relation  to  the  amount  both  of  soluble  carbohydrates 
and  of  peroxydase  present.  These  findings  are  not 
in  accordance  with  the  views  of  Woods  (cf.  A.,  1900,  ii, 
234)  and  others,  that  the  occurrence  of  colourless 
leaves  or  parts  of  leaves  is  connected  with  an  in¬ 
creased  intensity  of  respiration  and  decomposition  of 
chlorophyll  by  oxidising  enzymes. 

C.  T.  Gimingham. 

Gaseous  exchanges  in  arctic  brown  algee 
exposed  at  low  tide.  T.  Krascheninnikoff 
(Compt.  rend.,  1926,  182,  939 — 941). — The  carbon 
dioxide  assimilation  of  arctic  brown  algae  exposed  to 
the  air  at  low  tide  is  approximately  the  same  as  that 
of  land  plants,  but  the  intensity  of  gaseous  exchange 
is  considerably  less.  The  respiratory  quotient 
C02  :  02  is  less  than  unity.  Temperature  appears 
to  have  but  little  effect  on  the  results,  but  light  has  a 
marked  influence.  L.  F.  Hewitt. 


Oxydases  of  algae.  0.  Gertz  (Biochem.  Z., 
1926, 169,  435 — 448), — Oxydases  have  been  detected 
by  the  benzidine,  guaiaeum,  and  starch-potassium 
iodide  colour  reactions  in  many  species  of  Rhodo- 
phycece,  but  not  in  Phceop>hyceoe,  Chlorophycecc, 
Characece,  or  Cyanophycece.  Oxydases  are  not 
necessarily  absent,  but  substances  may  be  present 
which  inhibit  the  colour  reactions,  since  the  addition 
of  press-juice  of  Phceophycecs  to  the  juice  of  Rhodo- 
phycece  inhibits,  partly  or  completely,  the  oxydase 
reaction  of  the  latter.  The  oxydase  is  quantitatively 
precipitated  from  the  press-juice  by  97%  alcohol 
or  saturated  ammonium  sulphate.  The  enzyme  is 
inactivated  by  heating  to  70°,  at  which  temperature 
the  cell  pigment  is  also  destroyed.  It  retains  its 
activity  for  many  months  in  the  presence  of  toluene. 
It  is  very  soluble  in  water  and  readily  diffusible.  The 
press-juice  of  the  algae  rapidly  decolorises  methylene- 
blue,  hence  the  oxydases  are  probably  respiratory 
enzymes.  E.  0.  SniTn. 

Action  of  neutral  salts  on  the  permeability  to 
hydroxyl  ions  of  plant  plasma.  II.  J.  Port 
(Biochem.  Z.,  1926,  170,  377 — 385). — The  action  of 
neutral  salts  on  the  penetration  of  hydroxyl  ions 
through  the  plasma  of  leaf  cells  of  Viola  tricolor  is 
investigated,  the  hydroxyl  ions  being  derived  from 
ammonium  hydroxide,  methylammonium  hydroxide, 
and  potassium  hydroxide.  With  ammonium  and 
methylammonium. hydroxides,  the  action  is  identical 
at  the  same  pa ;  ammonium  salts  assist  penetration, 
the  thiocyanate  more  than  the  nitrate,  the  chloride 
more  than  the  sulphate ;  the  alkali  salts  (potassium, 
sodium,  lithium,  rubidium,  calcium)  inhibit  pene¬ 
tration,  thiocyanates  less  than  nitrates,  chlorides  and 
bromides  less  than  sulphates;  magnesium  and 
calcium  salts  inhibit  strongly;  at  the  same  pB,  the 
assisting  and  inhibiting  actions  of  neutral  salts  of  each 
group  is  the  same,  the  specific  effect  of  the  anion 
being  negligible.  With  potassium  hydroxide,  only 
magnesium  salts  are  inhibitory.  Ammonium  salts, 
lithium  chloride  and  bromide  assist  to  the  greatest 
extent,  and  lithium  nitrate,  sodium,  rubidium, 
CEesium,  and  calcium  chlorides  and  caesium  sulphate 
assist,  but  to  a  much  less  extent. 

P.  W.  Clutters uck. 

Permeability  of  protoplasm  to  ions.  M.  M. 
Brooks  (Amer.  J.  Physiol.,  1926,  76,  116 — 120). — 
Valonia  was  suspended  in  solutions  of  arsenic  or 
arsenious  acids  at  different  hydrogen-ion  concen¬ 
trations  and  the  rates  of  penetration  of  the  arsenic 
into  the  sap  and  protoplasm  were  determined.  No 
relation  was  found  between  the  concentration  of 
undissociated  molecules  of  the  acids  and  the  rate  of 
penetration,  and  the  concentration  of  arsenic  rapidly 
attained  within  the  cell  was  in  some  cases  immensely 
greater  than  that  of  the  undissociated  molecules 
outside.  The  results  do  not  support  the  hypothesis 
of  Osterhout  that  only  undissociated  molecules 
penetrate  living  protoplasm.  The  Valonia  did  not 
appear  to  have  been  injured  by  the  arsenic  and  sur¬ 
vived  as  long  as  untreated  plants.  R.  K.  Cannan. 

Influence  of  acetaldehyde  on  the  carbohydrate 
content  of  plants.  T.  Sabalitschka  and  H. 
Weidling  (Ber.,  1926,  59,  [A],  650— 653).— The  • 
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action  of  acetaldehyde  in  concentrations  up  to  0-064% 
on  Elodea  canadensis ,  R  and  M,  grown  in  the  dark 
or  light  (with  exclusion  of  carbon  dioxide,  but  not  of 
air)  caused  marked  increase  of  the  starch  content  of 
the  plant,  the  optimal  concentration  of  the  aldehyde 
being  0-032%.  Catalase  is  not  markedly  affected  by 
acetaldehyde  at  a  concentration  of  0-032%,  but  is 
damaged  at  higher  concentration.  A  temporary 
increase  in  gas  evolution  is  brought  about  by  0-001 — 
0-032%  of  aldehyde.  It  appears  probable  that  the 
plant  can  directly  utilise  acetaldehyde  in  the  syn¬ 
thesis  of  carbohydrates.  A  similar  increase  in  sugar 
and  starch  occurs  with  formaldehyde,  but  not  with 
propaldehyde.  H.  Wren. 

Content  of  various  forms  of  carbohydrates  in 
tobacco.  Y.  S.  Balaboooa  (Inst.  Exp.  Tobacco 
Cult.,  Krasnodar,  Russia,  1924,  No.  20,  23 — 29). — 
Starch  is  absent;  the  better  varieties  have  a  higher 
carbohydrate  content,  but  the  cellulose  content  is 
approximately  the  same.  Chemical  Abstracts. 

Comparative  plant  chemistry.  X.  Chemistry 
of  barks.  II.  J.  Zellner  (Monatsh.,  1926,  46, 
309 — 331 ;  cf.  A.,  1924,  i,  814). — Barks  of  elm,  black 
alder,  walnut,  and  plane  trees  have  been  examined 
by  the  methods  previously  outlined.  The  light 
petroleum  extract  (2-44%)  of  the  bark  of  elm  ( Ulmus 
campestris,  L.)  yields,  on  hydrolysis,  glycerol,  phos¬ 
phoric  acid,  a  compound,  m.  p.  134°  ( acetyl  derivative, 
m.  p.  117 — 118°),  and  a  compound,  m.  p.  74 — 75°. 
The  former  compound  gives  the  phytosterol  reaction 
and  resembles  Hesse’s  phytostcrol,  but  is  optically 
inactive,  and  the  carbon  content  is  slightly  higher  than 
is  demanded  by  the  formula  C27H4gO,H26.  The  com¬ 
pound  of  m.  p.  74 — 75°  does  not  yield  an  acetyl  deriv¬ 
ative,  and  is  possibly  a  wax  ester  of  a  hydroxy-acid 
which  resists  hydrolysis.  The  unsaponifiable  portion 
of  the  ethereal  extract  (0-89%)  contains  a  substance, 
(C1,H20O2),„  decomp,  above  240°,  which  gives  the 
Liebermann  reaction.  The  alcohol  extract  (14-65%) 
contains  phlobaphen,  from  which  pyrocatechol, 
tannins,  and  invert-sugar  were  isolated.  The  aqueous 
extract  (20-47%)  contains  mineral  matter  (1-07%), 
and  polysaccharides  (0-31%),  the  latter  yielding,  on 
hydrolysis,  pentoses  and  galactose.  The  bark  con¬ 
tains,  in  addition:  free  acid  (as  KOH)  0-28%; 
reducing  sugars,  3-61%;  protein,  0-95%;  and  ash, 
6-93%. 

Bark  of  the  black  alder  (Alnns  glulmosa,  L.)  yielded 
similarly:  light  petroleum  extract,  3-01%;  ethereal 
extract,  5-52%;  alcohol  extract,  14-93%;  water 
extract,  22-16%;  soluble  polysaccharides,  1-87%; 
soluble  mineral  matter,  0-87  % ;  free  acid  (as  KOH), 
1-42%;  reducing  sugars,  3-51%;  tannins,  8-68%; 
total  nitrogen,  1-33%;  and  total  ash,  3-51%.  The 
unsaponifiable  portion  of  the  light  petroleum  extract 
contains  alnulin  (cf.  A.,  1924,  i,  814),  of  which  a 
bromide,  m.  p.  219 — 220°,  is  described,  together  with 
an  alcohol,  C20H42O(  1),  m.  p.  83 — 84°  ( acetyl  derivative, 
m.  p.  67 — 68°),  and  a  substance,  C32H520(?),  termed 
protalnulin,  m.  p.  240°,  [a]  -31-2°  in  chloroform 
[bromine  additive  product,  m.  p.  220 — 222°).  Both 
alnulin  and  protalnulin  yield  benzoic  acid  on  oxid¬ 
ation  with  nitric  acid.  The  acid  portion  of  the 
hydrolysed  light  petroleum  extract  contains  resin 


acids  and  chlorophyll  derivatives,  as  -well  as  palmitic, 
stearic,  and  phosphorio  acids.  The  unsaponifiable 
portion  of  the  ethereal  extract  contains  protalnulin 
and  coryliresinol  ( ?)  (be.  cit.),  together  -with  an  un¬ 
saturated  compound,  m.  p.  230 — 235°  ( bromine  additive 
product,  yellowish-brown,  m.  p.  125 — 127°),  and  a 
compound,  C43H70O2(  ?).  The  alkali-soluble  portion 
of  tho  hydrolysed  ethereal  extract  contains  phlo- 
baphens  and  two  acids,  m.  p.  82°  (impure)  and  220°, 
respectively.  The  bark  contains  considerable 
quantities  of  calcium  oxalate.  i 

Bark  of  the  walnut  ( Juglans  regia,  L.)  yielded  : 
light  petroleum  extract,  1-56% ;  ethereal  extract, 
3-09%;  alcohol  extract,  9-15%;  aqueous  extract, 
15-04%;  soluble  mineral  matter,  0-32%;  free  acid 
(as  KOH),  0-71% ;  tannins,  7-69%  ;  polysaccharides, 
0-52%;  total  nitrogen,  1-20%,  and  total  ash,  1-73%. 
The  light  petroleum  extract  yielded,  in  the  usual 
manner,  palmitic  and  stearic  acids,  a  hydrocarbon, 
m.  p.  63 — 64°,  identical  with  that  previously  obtained 
by  Piiringcr  (A.,  1924,  i,  815),  a  gdiytosterol,  C20H3(iO, 
m.  p.  171°  ( benzoate ,  m.  p.  142 — 143°;  acetate,  m.  p. 
150 — 151°),  an  unsaturated  hydrocarbon,  C^H^, 
m.  p.  191 — 192°  ( bromine  additive  product,  m.p  .  156— 
158°),  and  a  dextrorotatory  substance,  C22H380, 
m.  p.  220 — 221°  (dceomp.).  The  ethereal  extract 
yielded,  after  hydrolysis,  a  substance,  C17H2802  or 
C18H3fi02,  palo  yellow,  m.  p.  232°,  and  a  substance, 
m.  p.  278°  (docomp.),  ( acetate ,  m.  p.  260—261°).  The 
alcoholic  and  aqueous  extracts  yielded  phlobaphens 
and  tannins,  respectively. 

Bark  of  tho  plane  tree  ( Plalanus  orientalis,  L.) 
yielded:  light  petroleum  extract,  1-52%;  ethereal 
extract,  3-80%;  alcohol  extract,  8-25%;  poly¬ 
saccharides,  4-64% ;  tannins,  5-22%;  reducing 
sugars,  3-91% ;  water-soluble  (total),  16-60% ;  water- 
soluble  mineral  matter,  1-15%  ;  free  acid  (as  KOH), 
0-68% ;  total  nitrogen,  1-62% ;  and  total  ash,  3-89%. 
Hydrolysis  of  the  light  petroleum  extract  yielded 
palmitic  and  phosphoric  acids  and  glycerol,  an  un- 
saturated  compound,  C24H1202,  m.  p.  250°  (acetate, 
m.  p.  217°;  bromine  additive  compound,  m.  p.  125°), 
possibly  identical  with  the  above-mentioned  coryli¬ 
resinol,  the  above-mentioned  hydrocarbon,  m.  p.  63°, 
a  hydrocarbon,  C3GH74,  m.  p.  68°,  and  phytosterol, 
m.  p.  134°.  The  hydrolysed  ethereal  extract  afforded 
a  substance,  C^HjpOj,  decomp.  281°  ( bromine  additive 
product,  unstable,  m.  p.  211° ;  acetate,  m.  p.  277°,  mono¬ 
clinic,  a:  b:  c=  1-29065  :  2:  2-63500,  (3=94°  17' 8" ; 
potassium  derivative;  monomethyl  derivative,  m.  p. 
214 — 215°).  The  name  platanolic  acid  is  applied  to 
this  substance,  which  appears  to  be  a  reduced, 
polynuclear  hydroxy-acid.  It  cannot  be  nitrated, 
and  is  markedly  resistant  to  oxidising  agents.  Tho 
alcoholic  extract  afforded  phlobaphens  and  tannins, 
whilst  galactose  and  mannose  were  identified  in  the 
aqueous  extract.  F.  G.  Willson. 

Comparative  plant  chemistry.  XI.  Sonchus 
arvensis,  L.  F.  Stern  and  J.  Zellner  (Monatsh., 
1926,  46,  459 — 469). — The  whole  plant  was  extracted 
in  turn  with  light  petroleum,  ether,  alcohol,  and  water. 
The  petroleum  extract  amounted  to  2-41%,  and  after 
saponification  it  yielded  ceryl  alcohol,  a-lactucerol, 
and  stearic  and  palmitic  acids.  The  ether  extract 
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amounted  to  1-04%  and  mainly  consisted  of  ceryl 
alcohol  ( acetyl  derivative,  m.  p.  63 — 64°,  b.  p. 
292°/24  mm.).  The  alcoholic  extract  amounted  to 
16-S7%  and  consisted  of  :  (a)  tannin  substances  from 
which  crude  pyrocatechol  was  isolated;  ( b )  reducing 
sugars  in  which  dextrose  predominated  over  lievulosc, 
showing  that  only  a  small  proportion  of  these  sugars 
could  be  derived  from  inulin ;  (c)  choline.  The 

aqueous  extract  amounted  to  33-24%,  and  consisted 
of  tartaric  acid  and  polysaccharides. 

The  light  petroleum  extract  of  the  latex  was 
hydrolysed  with  10%  potassium  hydroxide  solution, 
and  the  following  products  were  isolated  :  (a)  caout¬ 
chouc;  (b)  a-lactucerol,  m.  p.  193 — 194°  (acetyl 
derivative,  m.  p.  215°) ;  (c)  (3-laetucerol,  m.  p.  149 — 
150°  (impure  acetyl  derivative,  m.  p.  228°)  (cf.  Hesse, 
A.,  1886,  1020) ;  ( d )  a  small  quantity  of  a  weak  acid, 
m.  p.  139 — 140°,  probably  a  diliydroxystearic  acid. 
The  substance  known  as  laetueon  (laetucerin)  is 
probably  a  mixture  of  the  a-  and  (3-lactuccryl  acetates 
(cf.  Kassner,  A.,  1887,  605;  Hesse,  ibid.,  1888,  722; 
Pomeranz  and  Sperling,  ibid.,  1904,  i,  907).  The 
petroleum-extracted  latex  was  extracted  with 
alcohol.  Mannitol  separated  from  the  solution  and 
the  mother-liquor  yielded  a  substance,  CcH12O0, 
m.  p.  240°  (decomp.),  [a]D  — 57-8°  (acetyl  derivative, 
m.  p.  52°),  probably  1-inositol.  R.  W.  West. 

Physiological  rdle  of  starch  deposits  in  green 
parenchyma  of  leaves.  V.  Lubimenko  (Compt. 
rend.,  1926,  182,  651 — 653). — In  latitudes  north  of 
60°  N.,  starch  reserves  in  the  parenchyma  are  not 
depleted  during  the  night.  South  of  50°  N.  the  starch 
reserves  are  depleted  completely  at  night  on  occasion 
and  partial  depletion  may  occur  even  during  the  day. 
In  general,  maximum  starch  reserves  are  found  at  the 
end  of  the  first  half  of  the  day.  Some  species  (e.g., 
Nicoliana  labacum)  have  one  maximum  and  one  mini¬ 
mum  daily,  others  (e.g.,  Phaseohis  vulgaris )  have  two 
maxima  and  two  minima  on  bright  sunlit  days,  and 
in  certain  other  species  (e.g.,  Eobinia  pseudacacia)  a 
number  of  maxima  of  starch  content  occur  during  the 
day,  followed  by  minima.  L.  F.  Hewitt. 

Autumnal  migration  of  nitrogenous  sub¬ 
stances  in  the  oak.  R.  Combes  (Compt.  rend., 
1926,  182,  984 — 987). — By  determination  of  the 
nitrogen  in  oak  leaves,  stems,  and  roots  in  2-year-old 
plants  it  has  been  shown  that  the  nitrogen  migrates 
from  the  leaves  during  the  autumnal  fading  and 
accumulates  in  the  stems  and  roots,  the  total  quantity 
in  the  plant  remaining  approximately  constant. 

L.  F.  Hewitt. 

Mechanism  of  the  accumulation  of  dye  in 
Nitella  on  the  basis  of  the  entrance  of  the  dye 
as  undissociated  molecules.  M.  Irwin  (J.  Gen. 
Physiol.,  1926,  9,  561 — 573). — The  rate  of  penetration 
of  brilliant-cresyl-blue  into  the  living  cells  of  Nitella 
indicates  that  the  dye  enters  as  undissociatcd  mole¬ 
cules  only;  at  equilibrium  the  concentration  of  the 
dye  in  the  sap  is  proportional  to  that  of  the  free  base 
in  the  surrounding  medium.  H.  J.  Channon. 

Effect  of  pa,  light,  and  other  factors  on  the 
penetration  of  2  :  6-dibromophenol-indophenol 
and  other  dyes  into  a  living  cell.  M.  M.  Brooks 
(Arner,  J.  Physiol.,  1926,  76,  190). — When  the  pro¬ 


portion  of  the  undissociated  indophenol  in  a  solution 
in  which  Valonia  was  immersed  was  changed  by 
changing  the  pn>  the  amount  of  dye  in  the  sap  at 
equilibrium  was  proportional  to  the  concentration  of 
undissociated  molecules  of  dye  in  the  outer  solution. 
Penetration  was  greatest  in  diffuse  light  and  decreased 
with  increasing  wave-length  of  the  light.  The 
penetration  of  methylene-blue  was  not  related  to  the 
Pn  of  the  external  fluid  or  of  the  sap.  The  reduction 
potential  of  the  sap  was  between  rH  16  and  18. 

R.  K.  Cannan. 

Influence  of  light  on  the  absorption  by  plants 
of  phosphoric  acid  and  potassium.  M.  Nemec 
and  M.  Gracantn  (Compt.  rend.,  1926,  182,  806 — 
808). — The  absorption  of  phosphoric  acid  by  young 
rye  plants  remains  practically  constant  whether 
cultivated  under  white,  green,  violet,  or  red  glass. 
Plants  under  violet  or  red  light,  however,  absorb 
considerably  more  potash  than  the  others. 

B.  W.  Anderson. 

Development  of  castor-oil  plants  under  the 
radioactive  influence  of  thorium- A.  Aversenq, 
Jalotjstre,  and  Matjrin  (Compt.  rend.,  1926,  182, 
804 — 805). -—Castor-oil  plants,  treated  daily  with 
water  containing  10  micrograms  of  thorium-X,  are 
found  to  be  markedly  superior  in  size,  weight  of  seeds, 
etc.,  to  plants  watered  in  the  ordinary  way. 

B.  W.  Anderson. 

Action  of  radiations  from  radioactive  sub¬ 
stances  on  leaf  excrescences.  C.  Routpert  and 
H.  Jedrzejowski  (Compt.  rend.,  1926,  182,  864 — 
865). — Leaves  of  Piper  Ficadatsura  and  of  Leea 
coccinea  were  submitted  to  the  action  of  a-,  P-,  and 
y-rays  from  radium  emanation.  The  excrescences 
survived  the  irradiation  even  when  the  portions  of  the 
leaf  under  them  were  destroyed ;  this  is  ascribed  to  the 
high  potassium-ion  content  of  the  excrescences.  The 
multicellular  excrescences  of  Leea  proved  more 
resistant  to  the  rays  than  the  unicellular  ones  on 
Piper.  L.  F.  Hewitt. 

Value  of  litmus,  bromocresol-purple,  and 
Janus-green  milk  in  a  study  of  the  nodule 
organisms  of  Legnminosce.  J.  W.  Stevens  (J. 
Agric.  Res.,  1925,  31,  997 — 1000). — Litmus  proved 
to  be  the  most  useful  indicator.  Litmus  milk  brings 
out  characteristics  of  the  nodule  bacteria  not  shown  by 
plain  milk  and  can  be  used  for  separating  the 
organisms  into  two  groups.  H.  J.  Channon. 

New  form  of  quinhydrone  electrode.  W. 

Mozolovski  and  J.  K.  Parkas  (Biochem.  Z.,  1926, 

169,  352—354).  E.  C.  Smith. 

Hydrogen  electrode  for  body-fluids  containing 
carbon  dioxide.  W.  Schmitt  (Biochem.  Z.,  1926, 

170,  391 — 394).  P.  W.  Clutterbuck. 

Rapid  dialyser  for  clinical  purposes.  A. 
Gutbier  and  B.  Ottenstein  (Biochem.  Z.,  1926, 169, 
427 — 431). — A  modification  of  the  rapid  dialyser 
previously  described  (A.,  1922,  ii,  551)  for  small 
quantities  of  physiological  material.  E.  C.  Smith. 
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Method  of  measuring  directly  the  partial  and 
total  pressures  of  the  gases  of  the  blood.  E.  P. 
Poulton,  W.  R.  Spurrell,  and  E.  C.  Warner  (J. 
Physiol.,  1926,  61,  232 — 244). — Apparatus  and  tech¬ 
nique  are  described  for  the  determination  of  the  total 
gas  pressure  and  the  partial  pressures  of  oxygen, 
carbon  dioxide,  and  nitrogen  in  physiological  fluids. 
The  method  follows  the  “  bubble  ”  method  of  Ivrogli. 
The  scope  and  accuracy _of  the  method  are  outlined 
experimentally.  R.  K.  Cannan. 

Determination  of  sugar  in  blood  and  normal 
urine.  0.  Folin  (J.  Biol.  Cliem.,  1926,  67,  357 — 
370). — The  recent  method  of  Benedict  (A.,  1925,  i, 
994)  for  the  determination  of  sugar  is  conflrmed  as 
being  of  practical  utility,  but  criticised  on  theoretical 
grounds.  By  reduction  of  the  alkalinity  of  the  cupric 
tartrate  solution  and  modification  of  the  phos- 
phomolybdic  acid  reagent,  results  can  be  obtained 
by  the  method  of  Folin  and  Wu  (A.,  1920,  ii,  337) 
which  are  comparable  to  those  obtained  by  Benedict’s 
method  ( loc .  cit.).  The  present  author  agrees  with 
Benedict  that  the  lower  results  so  obtained  probably 
approximate  more  closely  to  the  true  concentration 
of  dextrose.  C.  R.  Harington. 

Nephelometric  micro-determination  of  carb¬ 
amide.  Determination  of  carbamide  content 
of  blood.  C.  Auguste  and  S.  Auguste  (Compt. 
rend.  Soc.  Biol.,  1925,  93,  639—640,  641—642; 
from  Chem.  Zentr.,  1925,  II,  2179). — Serum  or  cerebro¬ 
spinal  fluid  (0-1  c.c.)  is  diluted  with  an  equal  volume 
of  water.  Acetic  acid  (0-3  c.c.)  and  xanthhydrol 
(0-1  c.c.  of  a  1  :  30  solution  in  acetic  acid),  and,  after 
1  hr.,  a  further  1-2  c.c.  of  xanthhydrol  solution, 
togetherwith  an  equal  volume  of  acetic  acid, are  added, 
and  tho  determination  is  made  by  means  of  a  colori¬ 
meter.  The  determination  may  also  be  carried  out 
by  diluting  10  c.mrn.  of  blood  with  1  c.c.  of  50%  acetic 
acid  and  shaking  with  4  drops  of  a  5%  solution  of 
xanthhydrol  in  methyl  alcohol.  A  nephelometric 
reading  is  made  after  3  min.  If  the  solution  is  clear, 
the  azotajmia  is  normal  (about  0-02%).  A  slight 
turbidity  indicates  an  azotcemia  of  about  0'05%. 
Distinct  turbidity  indicates  pathological  azottemia. 

G.  W.  Robinson. 

Determination  of  serum-tryptase.  L.  and  X. 
Utkin-Ljubovzov  (Biochem.  Z.,  1926,  169,  100 — 
104). — Tryptase  is  adsorbed  by  caseinogen.  Tho 
protein  is  precipitated,  washed,  and  redissolved,  the 
solution  being  then  adjusted  to  pu  7-1,  the  optimum  for 
the  serum  tryptase.  A  determination  of  the  residual 
nitrogen  not  removed  by  colloidal  iron  after  the 
mixture  has  been  allowed  to  digest  for  24  hrs.  at  38° 
affords  a  measure  of  the  quantity  of  tryptase  present. 
An  objection  to  the  method  is  that  adsorption  by 
caseinogen  is  not  complete.  C.  Rimington. 

Clinical  determination  '  of  salicylic  acid  in 
serum  and  cerebrospinal  fluid.  K,  Loberg 
(Biochem.  Z.,  1926,  170,  173—184).— The  serum  or 
cerebrospinal  fluid  is  treated  with  alcohol  and  tri¬ 
chloroacetic  acid  to  precipitate  the  proteins.  This 


procedure  was  found  effective  in  preventing  the 
retention  of  salicylic  acid  by  the  protein  precipitate. 
After  neutralisation'of  the' filtrate  and  addition  of  a 
standard  volumcT  of  trichloroacetic  acid,  ferric 
chloride  is  added,  and  the  violet  colour  compared  in  a 
colorimeter  with  that  of  a  standard  solution  of 
salicylic  acid  similarly  treated.  To  compensate  for  a 
substance  in  the  filtrate  which  gives  an  orange 
colour  with  ferric  chloride,  Bismarck-brown  is  added 
to  the  standard.  R.  Ii.  Cannan. 

Determination  of  bilirubin  in  sera  and  intes¬ 
tinal  fluids.  E.  Enriques  and  R.  Srv6  (Biochem. 
Z.,  1926,  169,  152 — 160). — Tho  diazo  method  is 
modified  by  the  use  of  caffeine  solutions  in  place  of 
alcohol  on  the  basis  of  the  observations  of  Adler  and 
Strauss  (Klin.  Woeli.,  1923,  No.  20). 

C.  Rimington. 

Micro-determination  of  tbe  globulin  content 
of  tbe  cerebrospinal  fluid.  I.  Nador  (Magyar 
Orvosi  Archiv.,  1925,  26,  519 — 521). — Ten  tubes  are 
prepared  containing  0  01 — 0-1%  of  serum-globulin 
dilutions.  To  an  eleventh  tube  are  added  2  drops  of 
cerebrospinal  fluid,  and  after  addition  of  1  c.c.  of 
6-75%  phenol  to  each  of  the  tubes,  the  opacities  are 
compared.  Chemical  Abstracts. 

Determination  of  nitrogen  in  urine  and  in 
blood.  R.  Foit  (Biochem.  Z.,  1926,  169,  161 — 
168). — Tho  material  is  oxidised  by  sulphuric  acid  and 
hydrogen  peroxide  in  the  absence  of  any  catalyst,  and ' 
the  ammonium  sulphate  so  produced  decomposed  by 
sodium  hypobromite  solution  in  such  a  manner  that 
the  volume  of  nitrogen  evolved  can  be  measured  in  a 
graduated  burette.  Quantities  of  nitrogen  from 
0-2  to  10-0  mg.  are  suitable  and  the  determination 
requires  15 — 20  min.  for  urine,  slightly  longer  for 
blood.  C.  Remington. 

Determination  of  gold  in  organic  substances. 
R.  Coquoin  (Compt.  rend  Soc.  Biol.,  1925,  93,  584 — 
586;  from  Chem.  Zentr.,  1925,  II,  2178 — 2179). — 
The  incinerated  material  is  treated  with  excess  of 
hydrochloric  acid,  evaporated  to  dryness,  and  ignited. 
The  presence  of  small  traces  of  gold  is  shown  by  a 
characteristic  violet  colour,  where  there  is  not  too 
great  an  excess  of  iron  present.  After  extracting 
the  ignited  mass  with  water,  dissolving  the  residue  in 
chlorine  water  or  bromine  water,  evaporating  to 
dryness  and  igniting  in  a  porcelain  crucible,  the  violet 
coloration  is  shown  with  as  little  as  0-001  mg.  of  gold. 
Alternatively,  the  crystalline  antipyrine  chloroaurate 
may  be  prepared  from  the  hydrochloric  acid  solution. 
By  this  method,  0-01  mg.  of  gold  may  be  determined. 
Gold  may  be  detected  in  the  urine  10  min.  after 
injection  of  sodium  gold  thiosulphate.  The  rate  of 
excretion  can  be  observed  for  more  than  48  hrs. 

G.  W.  Robinson. 

Fairball  (ebromate)  method  for  determining 
minimal  amounts  of  lead  in  faecal  specimens. 

Anon. — See  this  vol.,  592. 


BRITISH  CHEMICAL  ABSTRACTS 


A.-PURE  CHEMISTRY 


JULY,  1926. 


General,  Physical,  and  Inorganic  Chemistry. 


Application  of  the  method  of  Kurlbaum  and 
Giinther-Schulze  to  the  photometry  of  spectral 
lines.  C.  Heinrich  (Z.  Physik,  1926,  36,  782— 
785;  cf.  Verb.  Physikal.  Gcs.,  1903,  5,  428). — The 
measurement  of  the  energy  of  a  spectral  iine  by 
comparison  with  a  continuous  spectrum  depends  on 
the  width  of  the  slit.  The  conception  of  the  “  black 
body  temperature  of  a  spectral  line  for  a  certain 
width  of  slit  ”  is  introduced,  and  an  equation  is 
deduced  which  is  in  agreement  with  the  experi¬ 
mental  results  obtained  by  varying  the  width  from 
0-20  to  0-08  mm.  E.  B.  Ludlam. 

Greater  dispersion  in  the  extreme  ultra¬ 
violet.  R.  J.  Lang  and  S.  Smith  (J.  Opt.  Soc. 
Amer.,  1926,  12,  523—528;  cf.  A.,  1925,  ii,  609).— 
A  vacuum  grating  spectrograph  is  described  capable 
of  accommodating  a  grating  of  2  metres  radius  of 
curvature,  and  of  being  maintained  at  the  very  low 
pressure  necessary  for  the  production  of  the  high 
potential  spark.  Means  are  provided  for  intro¬ 
ducing  and  removing  the  photographic  plate  and  for 
altering  the  focus  and  inclination  of  the  grating 
while  the  vacuum  is  maintained.  The  C  n  doublets 
at  858  and  687  A.  have  been  resolved,  the  frequency 
separations  being  62  and  64-5,  respectively.  The 
observed  separations  for  the  carbon  doublets  at  1335 
and  1036  A.  and  for  the  Si  m  doublet  at  457  A. 
were  65-7,  62-6,  and  153,  respectively. 

A.  B.  Manning. 

Intensities  and  reflecting  powers  in  the 
Lyman  region  of  the  hydrogen  spectrum.  A.  H. 
Peund  (J.  Opt.  Soc.  Amer.,  1926,  12,  467 — 472). — 
The  total  energy  of  radiation  emitted  by  a  hydrogen 
discharge  tube  has  been  compared  with  that  fraction 
of  it  which  is  transmitted  by  a  glass  or  fluorite  screen. 
The  discharge  tube  was  attached  directly  to  a  bell 
jar,  in  which  the  light  from  the  tube  was  reflected 
from  a  concave  glass  mirror  on  to  the  junction  of  a 
thermocouple  connected  to  a  sensitive  galvanometer. 
Reflexion  of  the  beam  was  necessary  to  prevent  the 
stream  of  ions  and  electrons  issuing  from  the  dis¬ 
charge  tube  directly  affecting  the  thermocouple 
junction.  A  glass  or  fluorite  screen,  controlled  by 
an  external  magnet,  could  be  moved  into  or  out  of  the 
beam.  To  measure  the  reflecting  power  of  the  glass 
mirror,  a  second  similar  mirror  was  so  mounted  that 
the  energy  of  radiation  after  two  reflexions  could  be 
compared  with  that  after  one.  The  pressure  in  the 
whole  apparatus  was  reduced  until  the  secondary 
T  T 


hydrogen  spectrum  disappeared,  and  the  energy  in¬ 
tensities  were  compared.  Identical  results  were  ob¬ 
tained  with  the  glass  or  the  fluorite  screen,  whence  it 
was  concluded  that  the  Lyman  series  (1210 — 912  A.) 
was  the  carrier  of  the  absorbed  energy.  This  energy 
was  8-8  times  that  carried  by  the  other  hydrogen 
scries.  The  reflecting  power  of  a  number  of  surfaces 
in  the  Lyman  region  lias  been  determined.  Metals 
reflect  only  5 — S%  of  the  incident  radiation  in  this 
region.  The  highest  reflecting  power  observed, 
13-5%,  was  that  of  crystalline  quartz. 

A.  B.  Manning. 

Spark  line  4686  of  He+.  P.  Kgnze  (Ann. 
Physik,  1926,  [iv],  79,  610— 036).— The  4680 

(3d — 45)  line  is  suitable  for  the  investigation  of  fine 
structure  with  glass  apparatus,  and  the  results  have 
been  compared  with  the  requirements  of  the  Sommer- 
feld  relativistic  theory  (compare  Pasehen,  ibid.,  1910, 
50,  901).  Echelon  gratings  and  Lummer  plates 
have  been  used  in  conjunction  with  the  sources : 
(a)  hollow  cathode,  condenser  discharge ;  (5)  electron 
tube,  field  space;  (c)  hollow  cathode,  direct  current; 
(d)  electron  tube,  no  field.  Different  combinations 
of  apparatus  lead  to  the  following  separations  using 
Paschen’s  nomenclature  ( loc .  cit.)  in  A.XlO'3: 
lab — 1-dab  in  field,  99-5,  117,  108,  103;  1^—111^ 
in  field,  499-1,  495-5,  496;  Ia — lib  no  field,  102-5, 
102-1,  106;  Ia—TIIc  no  field,  422-1,  421.  The  last 
figure  quoted  is  in  each  case  due  to  Pasclien.  The 
Illab  line  is  foreign,  and  a  weak  foreign  line  also 
coincides  with  Iai,.  The  only  way  to  excite  the 
structure  free  from  foreign  lines  appears  to  be  by 
electron  impacts.  Both  the  structures  with  and 
without  a  field  occur  by  this  means,  although  they 
are  less  sharp  than  when  the  hollow  cathode  tube 
is  run  on  direct  current.  R.  A.  Morton. 

Extension  of  X-ray  spectra  towards  the  ultra¬ 
violet.  The  K  spectrum  of  carbon.  A.  Dau- 
villier  (Compt.  rend.,  1926,  182,  1083 — 1085).— 
Using  a  graphite  cathode  in  an  X-ray  tube,  the 
author  has  succeeded  in  recording  directly  a  line  at 
45-3  A.  This  is  the  Ka.,  line  of  carbon.  The  rays 
were  dispersed  by  a  thin  film  of  melissic  acid  sup¬ 
ported  on  lead.  A  “  grating  ”  of  this  substance 
gives  spacings  of  87  A.  Fogging  of  the  plates  by 
diffuse  light  was  troublesome,  and  was  avoided  by 
introducing  a  screen  of  magnesium,  sputtered  on  to 
a  thin  film  of  celluloid.  8.  Barratt, 
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Spectrum  of  ionised  oxygen  (O  n).  R.  H. 
.Fowler  and  D.  R.  Hartree  (Proc.  Roy.  Soe., 
1926,  A,  111,  83 — 94). — The  terras  observed  in  this 
spectrum  (this  vol.,  445)  are  accounted  for  almost 
completely  by  the  theory  of  Heisenberg  and  of  Hund 
(A.,  1925,  ii,  729,  1104).  The  deepest  term  is  prob¬ 
ably  a  quadruplet  S  term,  although  no  lines  involving 
this  have  so  far  been  identified.  R.  Cutii  ill. 

Intensity  relations  of  the  (2s — 2j>)  combinations 
of  the  neon  spectrum  under  different  conditions 
of  excitation.  H.  B.  Dorgelo  and  W.  de  Groot 
(Z.  Physik,  1920,  36,  897 — 901). — Tho  combinations 
of  the  2s — 2 p  terms  of  neon  were  measured  in  the 
spectra  from  the  positive  column,  tho  negative 
glow,  impact  of  electrons  of  23-5  volts,  and  reson¬ 
ance  radiation.  The  ratio  of  the  intensities  (2 sx — 
2 :  (2sy — 2pt)  :  (2st — 2p*)  were  equal  for  each 
value  of  k  under  all  conditions ;  but  the  ratio  (2s,„ — 
2 px) :  (2 sm — 2 py) :  (2sm — 2p*)  was  in  each  ease  different. 

E.  B.  Ludlam. 

Secondary  standards  of  wave-length  in  the 
spectra  of  neon  and  iron.  G.  S.  Monk  (Astrophys. 
J.,  1925,  62,  375 — 386). — A  comparison  of  20  neon 
lines  with  a  primary  cadmium  standard,  and  of 
110  lines  of  the  iron  are  with  the  neon  spectrum. 
Systematic  variations  from  tables  already  published 
(U.S.  Bur.  Standards,  Bull.  478)  are  disclosed.  The 
use  for  secondary  standards  of  an  iron  are  in  a 
vacuum  is  not  recommended.  A.  A.  Eldridge. 

Sodium  arc  in  a  vacuum.  E.  H.  Newman 
(Phil.  Mag.,  1926,  [vii],  1,  940— 944).— With  a 
modified  sodium  arc  lamp  it  has  been  found  that 
under  high  vacuum  conditions  the  heat  from  the 
arc  itself  was  sufficient  to  produce  the  vapour  neces¬ 
sary  for  the  discharge.  The  arc  will  not  persist 
with  a  current  of  less  than  1-5  amp.  and  will  not 
strike  with  an  applied  voltage  less  than  90  volts, 
although  when  once  started  it  will  persist  with  a 
P.D.  of  40  volts.  Initially,  the  spectra  obtained 
are  due  to  residual  nitrogen,  hydrogen,  and  oxygen, 
with  special  prominence  of  the  lines  belonging  to 
the  positive  bands  between  6S78  and  5754  A.  With 
removal  of  all  the  air,  the  Balmer  series  of  hydrogen 
appears,  the  Fulcher  band  in  the  red  being  specially 
predominant.  Finally,  as  the  quantity  of  sodium 
vapour  increases,  the  lines  of  the  principal  and 
subordinate  series  of  sodium  predominate.  If  the 
current  is  then  decreased  so  as  to  give  a  lowering  of 
the  arc  temperature  and  a  reduction  of  the  vapour 
pressure  of  the  metal,  the  character  of  the  radiation 
changes  from  yellow  to  the  green  observed  by  Rayleigh 
(Nature,  1914,  93,  32).  A.  E.  Mitchell. 

Natural  width  of  spectral  lines  and  widening 
due  to  pressure.  R.  Minkowski  (Z.  Physik,  1928, 
36,  839—858). — The  sodium  D-line  begins  to  widen 
when  the  sodium  vapour  reaches  a  pressure  of  10'2 
mm.  The  natural  half  width  of  the  line  was  found 
to  be  0-62  xlO8  sec.*1.  The  magnitude  of  the  effect 
of  pressure  indicates  powerful  mutual  action  of  like 
atoms  on  each  other.  E.  B.  Lttdlam. 

Irregularity  of  the  ITa  doublets  in  the  elements 
of  lower  atomic  numbers.  D.  M.  Bose  (Physical 
Rev.,  1926,  [ii],  27,  521 — 529). — An  explanation  of 


the  deviation  of  the  experimental  from  the  calculated 
values  of  Av/R(Z—  3-5)1,  where  Z  is  the  atomic 
number,  is  based  on  the  assumption  that  tho  differ¬ 
ence  in  energy  radiated  by  the  emitting  atom  in  the 
two  states  corresponding  with  the  two  orbits  of  the 
radiating  electron  is  due,  not  only  to  the  relativity 
change  of  mass  of  the  latter,  but  also  to  the  change 
in  the  magnetic  energy  of  the  atom  in  these  two 
states.  The  anomalous  behaviour  of  the  Ka.  doublets 
of  the  elements  scandium  to  copper  is  accounted  for 
if  it  is  assumed  that  in  the  atoms  of  these  elements 
strong  inner  magnetic  fields  exist,  whereby  the 
author’s  hypothesis  of  tho  successive  formation  of 
tho  If,,  and  ilf,,  sub-levels  is  supported. 

A.  A.  Eldridge. 

Displaced  series  in  the  spectrum  of  chromium. 
G.  C.  ICiess  and  O.  Laporte  (Science,  1926,  63, 
234 — 236). — The  ultra-violet  spectrum  of  the  chrom¬ 
ium  spark  contains  a  triplet,  2055-51,  2061-50, 
2065-43  A.,  in  the  position  anticipated  from  a  con¬ 
sideration  of  series  relationships.  The  normal  state 
of  Cr+  is  now  considered  to  be  6aS  (five  33  electrons). 
The  normal  states  of  the  neutral,  ionised,  and  doubly 
ionised  atoms  of  scandium,  titanium,  vanadium, 
chromium,  manganese,  iron,  cobalt,  nickel,  copper, 
zinc,  yttrium,  zirconium,  niobium,  molybdenum, 
eka-mangancse,  ruthenium,  rhodium,  palladium, 
silver,  and  cadmium  are  tabulated. 

A.  A.  Eldridge. 

Absorption  spectra  of  tellurium,  bismuth, 
chromium,  and  copper  vapours  in  the  visible 
and  ultra-violet.  R.  V.  Zumstein  (Physical  Rev., 
1926,  [ii],  27,  562 — 567). — Tellurium  at  1600°  shows 
four  absorption  lines  corresponding  -with  the  arc 
lines  2385-793,  2383-268,  2259-02,  and  2142-94  A., 
the  last  two  being  broad.  New  arc  lines  were 
observed  reversed  at  2001-87  and  1994-07  A.  Of 
8  bismuth  absorption  lines,  4  are  new.  Three 
chromium  triplets  were  observed  in  absorption;  of 
19  copper  absorption  lines,  9  are  new,  the  latter 
being  from  excited  states.  A.  A.  Eldridge. 

[Manganese]  doublet  K$v  G.  Ortner  (Nature, 
1926,  117,  823). — A  criticism  of  Scljakov  and  Krasni- 
kov’s  inference  (this  vol.,  446)  that  the  lines  ffp1 
and  Ap'  in  the  X-ray  spectrum  of  manganese  form 
a  relativity  doublet  characterised  by  the  energy 
difference  Mu — Mm.  Wentzel’s  hypothesis  is  pre¬ 
ferred.  With  iron  compounds,  the  intensity  ratio 
is  estimated  to  be  also  2:1,  but  -with  titanium  and 
vanadium  a  considerably  larger  value  was  obtained. 

A.  A.  Eldridge. 

Fundamental  level  of  the  iron  atom.  0. 
Laporte  (Nature,  1926,  117,  721 — 722). — Polemical 
against  Sur  (this  vol.,  329).  The  author  seeks  to 
show  that  no  other  term  lower  than  SD  can  exist, 
and  that  only  SD  can  be  the  fundamental  lower 
level  of  the  iron  spectrum.  A.  A.  Eldridge. 

Second  spark  spectrum  of  iron.  L.  Bloch  and 
E.  Bloch  (Compt.  rend.,  1926,  182,  1018 — 1020; 
cf.  J.  Phys.  Radium,  1924,  [vi],  3,  51). — The  arc 
and  spark  spectra  of  iron  have  been  mapped  in  the 
region  2300 — 1850  A.,  and  here  show  no  similaritjo 
The  lines  of  the  spark  spectrum  are  separated  into 
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two  series,  designated  E1  and  E2,  which  appear  on 
the  negatives  as  long  and  short  lines,  respectively, 
and  probably  correspond  with  spark  spectra  of  the 
first  and  second  order  (Fe  n  and  Fe  ill).  The  E2 
series  is  absent  from  the  arc  spectrum.  The  follow¬ 
ing  wave-lengths  are  observed  :  Ev  2164-30,  2161-99, 
2161-09,  2150-5S,  2147-64,  2140-00,  2136-45,  2110-69, 
2080-20,  2005-87,  2063-00,  2051-05  A. ;  E2,  2100-85, 
2099-21,  2097-62,  2097-37,  2091-25,  2090-04,  2084-27, 
2078-88,  2070-43,  2008-17,  2061-60  (double),  2059-59, 
2058-49  A.  F.  G.  Soper. 

New  method  of  using  diffraction  gratings 
applied  to  Millikan's  study  of  the  ultra¬ 
violet.  J.  Thtbaud  (Compt.  rend.,  1926,  182, 
1141 — 1143;  cf.  this  vol.,  333). — The  spectra  of  a 
number  of  metals  in  the  extreme  ultra-violet  have 
been  studied  using  a  vacuum  spectrograph  and  a 
diffraction  grating  employed  in  the  manner  previously 
described.  The  lines  obtained  by  Millikan  and 
Bowen  (A.,  1924,  ii,  214)  extending  to  211  A.  have 
been  confirmed.  The  extreme  rays  obtained  for  iron 
and  for  platinum  are  about  350  A.  F.  G.  Soper. 

Arc  spectra  of  copper.  C.  G.  Bedreag  (Compt. 
rend.,  1926,  182,  1209 — 1211). — The  arc  spectrum 
of  copper  is  made  up  from  Rydberg  doublets,  from 
rays  belonging  to  a  second  complex  spectrum  con¬ 
sisting  of  doublets  and  quadruplets,  and  from  combin¬ 
ations  of  these.  The  division  of  the  rays  between 
these  categories,  and  also  their  respective  terms  ( T ), 
have  been  re-determined  using  the  relation  T= 
nh j  cm.-1,  where  n,  k,  and  j  arc  the  principal,  azi¬ 
muthal,  and  interior  quantum  numbers,  respectively. 
New  rays,  obtained  by  the  use  of  intense  electric 
fields  (200  volts)  which  produce  the  Stark  effect,  are 
recorded.  J.  Grant. 

Quartet  terms  in  arc  spectrum  of  copper. 
C.  S.  Beals  (Proc.  Roy.  Soc.,  1926,  A,  111,  168— 
181). — By  Zeeman  measurements  a  number  of  com¬ 
plete  quadruplet  multiplets  have  been  identified 
in  the  above  spectrum,  these  including  many  of 
Shenstone’s  terms  (A.,  1925,  ii,  1014).  By  combin¬ 
ation  of  the  new  terms  with  terms  of  the  old  doublet 
system,  their  absolute  values  have  been  calculated. 
Since  the  spectra  of  the  alkali  metals  contain  no 
quadruplet  terms,  doubt  is  cast  on  the  accuracy  of 
Bohr’s  atomic  structure  of  copper.  R.  Cuthill. 

New  lines  (IS — 2 plt3)  of  zinc,  cadmium,  and 
mercury.  M.  Fukuda  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1926,  4,  171— 176).— The  mercury 
line  (IN — 2 p3)  at  2656  A.  has  been  obtained  pre¬ 
viously  only  by  Frank  and  Einsporn  (Z.  Physik,  1920, 
2,  18),  who  used  the  method  of  ionisation  by  im¬ 
pacts  of  electrons  on  atoms.  The  authors  have 
obtained  the  line  by  passing  a  condensed  discharge 
through  a  tube  with  a  conical-shaped  capillary. 
They  have  obtained  it  also  by  means  of  a  heavy 
condensed  discharge  in  a  Geisslcr  tube  of  very  narrow 
capillary.  The  cadmium  lines  IN — 2 /pl  and  IN — 2pa 
at  3141  and  3320  A.,  respectively,  and  the  zinc  line 
IN — 2 at  3040  A.  wrere  obtained  from  the  analysis 
of  the  end-on  emission  from  a  discharge  tube,  using 
a  heavy  condensed  discharge.  The  cadmium  line, 
IN — 2 pv  and  the  zinc  line,  IN — 2p3,  wrere  observed 


in  the  heavy  current  vacuum  arc.  The  current 
densities  required  for  their  emission  were  about  120 
and  200  amp. /cm.2,  respectively. 

A.  E.  Mitchell. 

Spectra  of  rubidium  and  krypton.  0.  Otsuka 
(Z.  Physik,  1926,  36,  786 — 794). — The  ultra-violet 
part  of  the  spark  spectrum  of  rubidium  was  measured, 
and  tables  are  given  of  the  wave-lengths.  The 
spectrum  of  krypton  from  the  red  up  to  3665  A. 
was  measured  and  tables  are  given.  The  cyanogen 
bands  also  appear,  but  with  a  displacement  of  in¬ 
tensities  towards  bands  of  smaller  rotation  quanta. 

E.  B.  Ludlam. 

Spectral  structures  for  elements  of  the  second 
long  period.  W.  F.  Meggers  and  C.  C.  Kiess 
(J.  Opt.  Soc.  Amer.,  1926,  12,  417—447  ;  cf.  A.,  1925, 
ii,  612 ;  this  vol.,  446). — Further  progress  has  been 
made  in  the  analysis  of  the  spectra  of  elements  of 
the  second  long  period,  in  particular  of  yttrium, 
zirconium,  niobium,  and  molybdenum.  The  doub¬ 
let  system  for  Y  i  and  the  triplet  system  for  Y  rr 
have  been  revised  and  extended,  and  the  inter¬ 
system  combinations  have  been  tabulated.  Similarly, 
new  wave-length  measurements  and  Zeeman  effect 
data  have  been  used  to  extend  the  analyses  of  Zr  i, 
Zr  ir,  Nb  I,  Nb  II,  Mo  I,  and  Mo  ii.  Some  of  the 
multiplets  in  the  Ru  i  and  Rh  i  spectra  are  also 
tabulated.  With  increasing  atomic  number,  devi¬ 
ations  from  the  interval  rule  for  multiplets  are 
observed  in  all  types  of  levels.  Deviations  from  the 
Landd  g  values  for  the  splitting  of  spectral  levels  in 
low  magnetic  fields  are  also  found.  The  rule  that 
the  raies  ultimes  are  related  to  the  normal  state  of  the 
atom  receives  additional  support  from  these  analyses. 

A.  B.  Manning. 

Change  of  wave-length  of  the  cadmium  red 
line  6438'7  A.  M.  Fukuda  (Sci.  Papers  Inst. 
Phys.  Chem.  Res.  Tokyo,  1926,  4,  167 — 170). — The 
wave-length  of  the  cadmium  red  line  6438-7  A., 
produced  in  an  ordinary  Geissler  tube,  wdth  an 
inductive  and  a  non-inductive  circuit,  has  been 
examined  with  the  aid  of  a  Nagaoka  “  interferential 
prism  ”  interferometer.  When  a  self-inductance  of 
8xl0-4  henry  was  removed  from  the  circuit,  a  shift 
of  wave-length  of  0-044  A.  towards  the  red  end  of 
the  spectrum  was  observed.  The  current  flowing 
in  the  tube  was  600  milliamp.  as  against  the  25  milli- 
amp.  specified  vrhen  obtaining  this  line  for  use  as  a 
primary  wave-length  standard.  The  shift  observed 
in  the  experiment  is  not  considered  likely  to  influence 
the  evaluation  of  standards  of  length. 

A.  E.  Mitchell. 

K-Emission  spectra  for  the  elements  tin  (50) 
to  hafnium  (72).  J.  M.  Cork  and  B.  R.  Stephen¬ 
son  (Physical  Rev.,  1926,  [ii],  27,  530 — 537). — 
Measurements  were  made  of  the  IT-series  emission 
wave-lengths  of  tin,  antimony,  tellurium,  iodine, 
cresium,  barium,  lanthanum,  cerium,  praseodymium, 
neodymium,  samarium,  europium,  gadolinium,  terb¬ 
ium,  dysprosium,  erbium,  thulium,  ytterbium,  lutec¬ 
ium,  and  hafnium.  Tabulated  data  concerning  X, 
vjTt,  and  \/ vjR  are  given  for  Ka,  Ka',  Kp,  Kfi',  and 
Ky  emission  lines,  together  with  curves  showing  the 
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relation  of  V vjR  and  of  the  wave-length  differences, 
(a — a)  and  ([: — y),  respectively,  to  the  atomic 
number.  A.  A.  Eldridge. 

X- Absorption  limits  of  tungsten ;  photo¬ 
metric  measurements.  C.  B.  Croftttt  (Physical 
Rev.,  1926,  [ii],  27,  538 — 541). — Photometric  values 
are  for  Xx  1-2117,  and  L2  1-0708,  more  trustworthy 
values  being  1-2122  and  1-0716  A.,  respectively, 
obtained  by  direct  measurement. 

A.  A.  Eldridge. 

1,-Emission  series  of  mercury.  C.  E.  Eddy  and 
A.  H.  Turner  (Proe.  Roy.  Soe.,  1926,  A,  111,  117 — 
124). — The  results  of  Muller  (A.,  1921,  ii,  569)  have 
been  confirmed  by  a  more  accurate  method  and 
some  new  lines  have  been  measured. 

R,  CUTHILL. 

Time  of  excitation  of  hydrogen  atoms.  J.  S. 
McPetrte  (Phil.  Mag.,  1926,  [vii],  1,  1082—1094).— 
The  time  of  excitation  of  the  line  of  the  Balmer 
series  has  been  determined  by  two  methods.  One 
involves  the  excitation  by  means  of  high-velocity 
positive  rays,  whilst  the  other  employs  rays  of  slow 
and  medium  velocity.  The  first  method  gives  a 
time  of  excitation  of  about  10's  sec.,  whilst  the 
second  gives  times  of  2xl0"8  and  7-5  x  10“°  sec.  for 
excitation  and  emission,  respectively.  The  variations 
in  the  observed  times  of  excitation  are  discussed. 
Dempster  (Physical  Rev.,  1920,  [ii],  15,  138)  has 
shown  that  the  combined  time  of  excitation  and 
emission  is  about  5  x  L0"8  sec.  It  is  shown,  there¬ 
fore,  that  the  time  of  excitation  is  comparable  with 
that  required  for  emission.  The  existence  of  a  finite 
time  of  excitation  is  regarded  as  necessary  to  bring 
the  measurements  of  Stark  (Ann.  Physik,  1914,  [iv], 
43,  968;  1915,  48,  194)  into  line  with  Wien’s  results 
on  the  rate  of  decay  of  emission  in  the  beam.  The 
emitted  line  has  a  definite  frequency  which  must 
correspond  with  a  definite  time  in  which  an  electron 
occupies  an  excited  orbit.  A.  E.  Mitchell. 

Duration  of  light  emission  from  atoms  of 
alkali  metals,  oxygen,  and  nitrogen.  H.  Kersch- 
baum  (Ann.  Physik,  1926,  [iv],  79,  465 — 488). — 
Wien’s  methods  (A.,  1924,  ii,  362)  have  been  adapted 
to  the  excitation  of  bright  canal  rays  of  the  alkali 
metals.  Earlier  experiments  on  oxygen  and  nitrogen 
have  been  extended  towards  the  red.  The  Doppler 
effect  has  been  used  to  determine  the  velocity  of 
oxygen,  nitrogen,  lithium,  and  sodium  positive  rays, 
and  thence  the  mean  value  of  the  duration  of  light 
and  the  damping  constants  have  been  evaluated. 
The  decay  of  intensity  of  spectral  lines  has  been 
measured  photometrically  using  a  quartz  spectro¬ 
graph  and  a  wedge-shaped  trough  containing  a 
solution  the  absorption  curve  of  which  is  known 
accurately. 

The  following  results  were  obtained,  in  which  2a 
is  the  damping  constant  and  T,  its  reciprocal,  the 
mean  value  of  the  duration  of  light  in  sec.: 

Nitrogen.  Oxygen. 

Hydro-  . - ' - -  , - * - , 

Element,  gen.  Lithium.  Spark.  Are.  Spark.  Arc.  Sodium. 
2a  X  10"T  5-04  1-54  740  106  6  54  0  67  2'7 

T  x  10s  181  G-51  1-35  9-45  1-53  14-9  3-7 


For  mercury,  Wien  found  by  this  method  l-82x 
10"8  for  4353,  and  9-8  xlO'8  for  0-2536  A.,  whilst  an 
entirely  different  method  led  to  values  of  T  for 
mercury  of,  1-0 XlO"8  and  for  sodium  of  1-35 X  10"8 
sec.  R.  A.  Morton. 

Absorption  spectra  produced  by  tbe  explosion 
of  various  elements.  T.  Hori  (Sci.  Papers  Inst. 
Phys.  Chem.  Res.  Tokyo,  1926,  4,  59 — 78). — The 
explosion  spectra  of  various  elements  have  been 
examined  by  the  method  of  Anderson.  The  requisite 
continuous  background  has  been  found  to  be  satis¬ 
factorily  developed  by  the  explosion  of  mercury 
either  at  atmospheric  or  under  diminished  pressures. 
A  large  number  of  absorption  lines,  both  series  and 
non-series,  due  to  excited  atoms  of  copper,  mercury, 
and  iron  were  obtained  on  this  background.  With 
copper  and  iron,  complete  reversal  was  obtained. 
The  order  in  which  various  lines  are  reversed  under 
different  exploding  voltages  has  been  examined.  In 
the  visible  region,  the  continuous  spectrum  of  in¬ 
candescent  carbon  atoms  has  been  made  to  provide 
the  background;  and  the  explosion  spectra,  in  this 
region,  of  various  elements  of  groups  I  and  II  have 
been  examined.  A  large  number  of  reversals  has 
been  obtained.  The  results  are  tabulated  and  many 
spectrophotographs  are  reproduced. 

A.  E.  Mitchell. 

Spectra  of  metals  under  heavy  current  excit¬ 
ation.  M.  Fukuda,  T.  Kuyama,  and  Y.  Uchida 
(Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1926, 
4,  177 — 188). — The  spectra  of  zinc  and  cadmium 
emitted  from  a  specially  constructed  vacuum  arc 
have  been  examined  and  are  found  to  resemble  the 
emissions  from  the  constricted  arc  used  previously 
by  Takamine  and  Fukuda  (A.,  1925,  ii,  166,  725). 
The  lines  of  the  diffuse  series  suffer  broadening, 
whilst  those  of  the  sharp  series  remain  fairly  sharp. 
The  amount  of  broadening  in  the  pd  series  increases 
with  the  term  number,  and  it  is  suggested  that  this 
is  due  to  a  Stark  effect  brought  about  by  the  close 
gathering  of  the  ions.  A  large  number  of  lines  not 
obtained  in  an  ordinary  arc,  and  including  many 
which,  according  to  the  selection  principle,  should  bo 
absent,  have  been  observed,  and  their  wave-lengths 
and  series  notations  are  tabulated.  Some  lines  of 
the  series  1$ — plt  2,  3  the  emission  of  which  should 
be  precluded  by  inner  quantum  conditions  have  been 
observed.  The  newly-observed  terms  have  been 
arranged  in  sequences  and  their  energy  levels  calcul¬ 
ated  approximately.  In  the  cadmium  spectrum,  the 
group  of  emission  lines  identified  by  Ruark  and 
Chenault  (A.,  1925,  ii,  725,  1103)  as  belonging  to 
the  pp'  doublets  has  been  observed.  Of  six  possible 
members,  those  involving  the  2 p'1  term  were  missing. 

A.  E.  Mitchell. 

Fine  structure  and  Zeeman  effect  of  complex 
mercury  lines.  A.  E.  Ruark  (Phil.  Mag.,  1926, 
[vii],  1,  977—995;  cf.  A.,  1925,  ii,  1103).— A  general 
review  and  analysis  of  the  existing  data  on  the 
Zeeman  effect  of  complex  lines  in  the  spectrum  of 
mercury  with  some  results  for  cadmium  and  thallium. 
It  is  shown  that  the  existing  data  do  not  enable 
deductions  of  general  rules  for  the  prediction  of 
Zeeman  patterns  to  be  made  from  a  knowledge  of 
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the  quantum  numbers  of  a  given  level.  It  is  estab¬ 
lished,  however,  that  in  all  the  definitely  investigated 
patterns,  the  main  line  has  the  Zeeman  pattern 
appropriate  to  simple  lines  of  the  same  series  notation. 
In  general,  many  of  the  mercury  satellites  show  the 
same  type  of  frequency  separation  as  the  main  lines. 

A.  E.  Mitchell. 

Stark  effect.  0.  E.  Depfermann  (Astrophys,  J., 
1926,  63,  33 — 47). — A  study  of  the  zinc  triplet 
Is — Ip  under  fields  of  3 — 4x  101  volts/cm.,  and 
dispersions  of  10 — 4  A. /mm. .  revealed  a  negligible, 
if  any,  Stark  effect.  Preliminary  results  for  the 
Is — Ip  triplet  of  cadmium  and  the.  thallium  line 
lrc — Iff  are  similar.  A.  A.  Eldridge. 

Spark  discharge  in  heterogeneous  media. 
The  mechanism  of  lightning  discharge.  T. 

Terada,  U.  Nakaya,  and  K.  Yumoto  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.  Tokyo,  1926,  4,  129 — 160). — 
Various  types  of  spark  discharges  have  been  investig¬ 
ated  on  the  surface  of  balloon  fabrics  impregnated 
with  aluminium  dope  and  in  suspensions  of  metallic 
powders  in  dielectrics.  The  type  of  discharge 
obtained  is  intimately  connected  with  the  granular 
structure  of  the  fabrics  and  analogous  substances, 
the  surfaces  of  which  are  considered  as  a  complicated 
system  of  multiple  spark  gaps.  Then,  as  was  actually 
observed,  the  effect  of  repeated  sparking  is  gradually 
to  tear  off  the  granules  so  that  the  gaps  arc  widened, 
which  for  a  given  applied  E.M.F.  increases  the 
potential  between  the  gaps,  whilst  decreasing  the 
field  between  them,  thus  giving  the  observed  increase 
of  spark  intensity  with  continued  discharge.  This 
multiple  gap  effect  is  considered  to  be  responsible 
for  the  intensity  of  the  effects  in  lightning  discharges. 

A.  E.  Mitchell. 

Photo-electric  effect  in  very  high  vacuum  and 
its  dependence  on  the  pressure.  0.  Rietschel 
(Ann.  Physik,  1926,  [iv],  80,  71 — 108). — The  question 
whether  the  photo-electric  effect  is  due  to  adsorbed 
gas  has  been  investigated.  An  improvement  in  the 
vacuum  reduces  the  adsorption  of  gas  on  the  photo¬ 
metal  and  increases  the  photo-electric  effect,  and 
vice  versa.  If  the  metal  has  been  well  outgassed,  a 
high  vacuum  in  the  tube  renders  the  true  metal 
effect  possible  by  hindering  adsorption ;  a  poor 
vacuum  increases  the  conductivity  of  the  tube  and 
masks  the  high  photo-electric  effect. 

The  use  of  badly  outgassed  metal  leads  to  a  small 
effect  only  in  a  relatively  poor  vacuum,  and  good 
photo-electric  effects  are  observed  only  with  metal 
which  has  been  well  outgassed  when  the  general 
vacuum  is  good.  R-  A.  Morton. 

Thermionic  phenomena  caused  by  vapours  of 
rubidium  and  potassium.  T.  J.  Killian  (Physical 
Rev.,  1926,  [ii],  27,  578— 587).— The  degree  of 
thermal  ionisation  was  consistent  with  Saha’s  equation. 
At  low  temperatures,  a  tungsten  filament  in  rubidium 
or  potassium  vapour  becomes  covered  with  a  layer 
of  adsorbed  atoms ;  with  rise  of  temperature  the 
electron  emission  increases  logarithmically  with  the 
reciprocal  of  the  temperature,  reaches  a  maximum, 
and  then  decreases  on  account  of  evaporation.  The 


positive  ion  emission  increases  logarithmically  with 
the  reciprocal  of  the  temperature  until  a  discontinuity 
occurs,  when  further  rise  of  temperature  causes  every 
atom  to  be  ionised.  The  vapour  pressures  of  rubid¬ 
ium  and  potassium  arc  given  by  the  expressions 
logp(bars)=10-55  — 4132/T  and  log  p(bars)  =  ll-83  — 
4964 IT,  respectively,  where  T  is  the  absolute  tem¬ 
perature.  A.  A.  Eldridge. 

Magnetic  moment  of  the  electron.  R.  de  L. 
Kronig  (Proc.  Nat.  Acad.  Sci.,  1926,  12,  328 — 
330;  cf.  this  vol.,  448). — The  spinning  electron 
hypothesis  (Uhlcnbcck  and  Goudsmit,  Naturwiss., 
1925,  13,  953 ;  this  vol.,  215)  is  criticised  on  the 
grounds  that,  in  order  to  account  for  observed 
Zeeman  effects,  it  assigns  to  an  electron  spinning 
with  an  enormous  velocity  a  magnetic  moment  of 
two  Bohr  magnetons,  and  that  it  apparently  involves 
a  magnetic  moment  of  the  nucleus,  which  would 
make  Zeeman  effects  quite  different  from  what  they 
are.  J.  S.  Carter. 

Motion  of  electrons  in  hydrogen  and  helium. 
H.  B.  Wahlin  (Physical  Rev.,  1926,  [ii],  27,  588— 
595). — Using  the  Rutherford  alternating  potential 
method,  determinations  were  made  of  the  mobilities 
of  electrons  in  hydrogen  and  helium  at  760  inm. 
for  fields  from  0-5  to  46  volts/cm.  Limiting  mobilities 
for  zero  field  arc  computed  for  hydrogen,  6700,  and 
for  helium,  10,840  cm. /sec.  per  volt/cm.  If  the 
electron  is  assumed  to  lose  on  impact  a  fraction  of 
its  energy  which  for  hydrogen  is  2T6  and  for  helium 
8-6  times  what  it  should  be  on  the  basis  of  elastic 
impacts,  the  results  are  in  accord  with  Compton’s 
theory  of  electronic  mobilities.  Values  for  the  mean 
free  path  for  1  mm.  pressure  computed,  respectively, 
from  the  limiting  mobility  and  from  the  kinetic 
theory  are :  for  hydrogen,  0-04080,  0-0842  cm. ; 
for  helium  0-0660,  0-1313  cm.  A.  A.  Eldridge. 

Work  of  escape  of  electrons  from  oxide 
cathodes.  H.  Rothe  (Z.  Physik,  1926,  36,  737 — 
758). — It  is  impossible  to  eliminate  gas  from  an 
oxide  cathode,  as  the  stream  of  electrons  crossing 
the  layer  of  oxide  decomposes  it,  producing  new 
gas.  The  emission  comes  from  the  metal  particles 
embedded  in  the  oxide.  The  work  of  escape  calcul¬ 
ated  from  the  cooling  effect  agrees  with  Richardson’s 
equation  for  saturation  current,  but  is  less  than  the 
calculated  value  for  smaller  currents.  The  fatigue 
effect  is  probably  duo  to  gradual  decomposition  of 
the  oxide.  E.  B.  Ludlam, 

Excitation  and  intensity  of  nitrogen  bands 
resulting  from  electronic  impacts.  H.  0. 
Kneser  (Ann.  Physik,  1926,  [iv],  79,  597 — 609). — 
The 'excitation  of  nitrogen  band  groups  by  collisions 
with  measurably  accelerated  electrons  has  been 
observed  spectroscopically,  employing  the  method 
of  Hertz  (A.,  1924,  ii,  932).  The  excitation  potentials 
in  volts  are  :  strongest  band  of  1st  positive  group 
10-9±0-4;  null  band  of  2nd  positive  group  14-8^ 
0-4;  null  band  of  negative  group  Ifi-S^OA.  The 
origin  of  the  first  positive  group  is  discussed,  and 
the  intensities  of  the  visible  bands  are  determined. 

Por  the  second  positive  and  especially  for  the 
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negative  group,  the  increase  of  intensity  occurs  with 
decreasing  initial  quantum  number  n. 

It.  A.  Morton. 

Theory  of  the  excitation  of  atoms  by  collisions. 
L.  Nordheim  (Z.  Physik,  1926,  36,  496 — 539). — 
A  correspondence  relationship  is  worked  out  between 
the  mechanical  disturbance  of  the  electrons  in  the 
atom  as  the  result  of  a  collision  and  the  probability 
of  an  electron  jump.  The  extinction  of  resonance 
fluorescence  and  the  production  of  sensitised  fluor¬ 
escence  are  discussed,  and  found  to  be  in  qualitative 
agreement  with  the  theory.  E.  B.  Ludlam. 

Velocities  of  ions  under  radiation  pressure  in 
a  stellar  atmosphere  and  their  effect  in  the 
ultra-violet  continuous  spectrum.  M.  C.  John¬ 
son  (Month.  Not.  Roy.  Astr.  Soc.,  1926,  86,  300 — 
319 ;  cf.  ibid.,  85,  813). — In  a  stellar  atmosphere  the 
tendencies  of  electrons  and  positive  ions  to  separate 
under  differential  gravitational  forces  and  under 
differential  radiation  pressure  reach  equilibrium  with 
the  electrostatic  fields  set  up  by  separation  of  charges. 
The  breakdown  of  this  equilibrium  becomes  probable 
only  when  the  effective  temperature  of  a  star  exceeds 
25,000°.  Helium,  calcium,  silicon,  carbon,  nitrogen, 
and  oxygen  tend  to  move  at  high  speeds  through 
the  outer  chromosphere.  Hydrogen  remains  com¬ 
paratively  stationary  at  the  boundary  of  such  a 
star.  The  electron  captures  made  by  the  hydrogen 
are  considered  in  relation  to  the  continuous  spectrum. 

R.  A.  Morton. 

Chemical  effects  in  ionised  gases.  S.  C.  Lind 
and  D.  C.  Bardwell  (Science,  1925,  62,  422—424 ; 
cf.  A.,  1924,  ii,  11,  840;  1925,  i,  493;  this  vol.,  4).— 
In  presence  of  radon,  methane,  propane,  and  butane, 
like  ethane,  condense  with  elimination  of  hydrogen; 
ethane,  propane,  and  butane  also  yield  methane. 
The  ratio  of  hydrogen  to  carbon  in  the  liquid  con¬ 
densation  products  is  about  1-8  :  1.  Cyanogen  yields 
a  black  solid  resembling  paracyanogen,  and  some 
nitrogen ;  hydrogen  cyanide  yields  “  parahydro- 
cyanic  acid  ”  and  nitrogen.  Ethylene  yields  a 
liquid  with  much  hydrogen,  and  acetylene  a  solid 
with  little  hydrogen.  The  principle  of  exclusivity 
of  oxidation,  exhibited  by  carbon  monoxide  with 
oxygen,  applies  also  to  methane,  ethane,  cyanogen, 
and  acetylene,  the  last  two  giving  unidentified  pro¬ 
ducts.  The  hydrogenation  of  acetylene  and  cyanogen 
is  not  “  exclusive,”  i.e.,  polymerisation  and  hydrogen¬ 
ation  both  occurred.  The  presence  of  nitrogen 
increases  the  rate  of  polymerisation  of  acetylene, 
cyanogen,  and  hydrogen  cyanide,  the  phenomenon 
being  termed  “  ionic  catalysis.”  A.  A.  Eldridge. 

Explosive  reactions  in  gaseous  media. 
Ionisation  in  gas  explosions.  W.  E.  Garner  and 
S.  W.  Saunders  (Trans.  Faraday  Soc.,  June  1926, 
advance  proof). — The  use  of  more  sensitive  measur¬ 
ing  instruments  has  rendered  possible  the  detection 
of  ionisation  in  gaseous  chemical  reactions,  under 
conditions  for  which  the  thermal  ionisation  is  neg¬ 
ligible,  of  the  order  of  10'15.  In  gaseous  explosions, 
however,  calculations  of  the  thermal  ionisation  by 
means  of  Saha’s  equation  yield  curves  usually  agree¬ 
ing  with  the  practical  measurements,  indicating  that 


the  ionisation  in  such  cases  is  mainly  thermal.  When 
a  process  of  ignition  occurs  by  heating  or  adiabatic 
compression,  ionisation  plays  no  part.  Dixon  has 
shown,  by  measurements  of  the  effect  of  a  magnetic 
field,  that  propagation  of  the  detonation  wave  is 
not  due  to  ionisation  of  the  gas  in  front  of  the  wave. 
Although  Malinowski  found  evidence  to  the  contrary, 
he  took  no  precautions  as  to  removal  of  electronic 
disturbances  due  to  the  electrodes.  Wendt  and 
Grimm’s  theory  that  the  “  knock  ”  and  “  anti¬ 
knock  ”  effects  are  ionic  in  character  is  based  on  the 
fact  that  the  latter  are  compounds  of  the  heavy 
electronegative  elements,  and  produce  changes  in 
ionisation  catalytically.  The  effects  of  these  sub¬ 
stances  on  conductivity  measurements  of  the  gases 
do  not  support  this.  J.  Grant. 

Conductivity  of  clouds  dispersed  from  an  arc. 
H.  P.  Walmsley  (Phil.  Mag.,  1926,  [vii],  1,  1266— 
1281). — Types  of  ionisation  curves  obtained  from 
cadmium  oxide  clouds  produced,  in  dry  air  free 
from  dust  and  carbon  dioxide,  by  an  arc  discharge 
are  described.  The  average  mobility  of  the  ions 
and  the  mobility  of  the  slowest  moving  ions  present 
at  any  time  diminish  with  the  age  of  the  cloud. 
The  dimensions  of  the  ions  and  of  the  particles  are 
of  the  same  order  of  magnitude,  indicating  that  the 
ions  arc  charged  cloud  particles.  The  decrease  of 
mobility  with  age  indicates  a  coagulation  of  the 
particles.  Under  some  conditions,  the  ionisation 
curves  after  decreasing  show  a  rise  in  current  strength 
due  to  recombination  of  ions,  indicating  a  production 
of  new  charges,  mainty  on  particles  of  low  mobility, 
as  the  clouds  ago.  The  results  are  in  complete  agree¬ 
ment  with  all  the  previous  deductions  of  Whytlaw- 
Gray  (cf.  B.,  1923,  211a)  on  clouds. 

A.  E.  Mitchell. 

Limits  of  accuracy  of  physico-chemical 
methods  for  the  determination  of  atomic  weight. 

E.  Moles  (Bor.,  1926,  59,  [B],  740— 750).— A  detailed 
reply  to  the  criticisms  of  the  German  Commission  on 
Atomic  Weights  (ibid.,  [A],  2 — 11).  H.  Wren. 

Actinium  series  and  lead  ratios  in  rocks.  T.  R. 
Wilkins  (Nature,  1926,  117,  719 — 720). — In  explan¬ 
ation  of  the  observed  discrepancy  in  the  position  of 
the  first  ring  in  Joly’s  plcochroic  haloes,  a  theory  is 
proposed  indicating  a  half-period  of  about  2-5x10® 
years  for  actinouranium  I,  the  a-ray  being  assigned 
a  range  of  3-2  cm.  The  theory  would  eliminate 
actinouranium  I  from  an  explanation  of  the  departure 
of  the  atomic  weight  of  uranium  from  an  integral 
value.  Actinouranium  II  is  also  necessary,  the 
corresponding  range  being  3-4  cm.  The  effect  of  the 
assumptions  on  the  estimated  ages  of  rocks  deter¬ 
mined  from  lead  or  helium  ratios  is  considered. 

A.  A.  Eldridge. 

Estimates  of  geological  time,  with  special 
reference  to  thorium  minerals  and  uranium 
haloes.  A.  Holmes  (Phil.  Mag.,  1926,  [vii],  1, 
1055 — 1074). — It  is  shown  that,  owing  to  the  incom¬ 
pleteness  of  the  knowledge  of  the  geochemical  cycle 
of  sodium  salts,  estimates  of  geological  time  based 
on  the  sodium  content  of  rocks  and  waters  must  be 
untrustworthy.  Minerals  rich  in  thorium  give  lead 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


655 


ratios  that  vary  from  thoso  of  uranium  minerals  of 
the  same  geological  age  down  to  very  low  values, 
and  it  is  suggested  that  this  value  is  no  more  trust¬ 
worthy  than  the  helium  ratio.  The  variation  of 
the  lead  ratios  and  the  ratio  of  thorium  to  uranium 
is  quite  irregular,  which  fact  leads  to  the  conclusion 
that  uranium  cannot  have  disintegrated  more  rapidly 
in  the  past  than  at  present.  The  observed  dis¬ 
crepancies  in  thorium  minerals  may  be  due  to  the 
fact  that  lead  present  as  oxide  or  silicate  would  be 
more  readily  removed  by  percolating  waters  and 
kinetic  exchange  than  the  lead  in  uranium  minerals 
which  is  most  likely  present  as  the  highly  insoluble 
uranate.  The  evidenco  of  uranium  plcochroic  haloes 
does  not  confirm  the  contention  of  Joly  (Proc.  Roy. 
Soc.,  1923,  A,  102,  682)  that  uranium  has  disin¬ 
tegrated  more  rapidly  in  the  past  than  at  present. 
One  possible  explanation  of  Joly’s  results  involves 
the  assumption  that  a  hypothetical  actinouranium 
postulated  by  Russell  (A.,  1923,  ii,  719)  as  the  isotope  of 
uranium  giving  rise  to  actinium  was  formerly  slightly 
more  abundant  than  it  is  at  present.  Generally  it 
is  claimed  that  uranium  has  always  disintegrated  at 
substantially  the  same  rate  as  at  present,  and  that 
the  age  of  a  fresh  primary  mineral  free  from  ordinary 
lead  is  given  to  the  right  order  by  the  expression 
Pb/(U-(-0-37Tli)  .  6-6  XlO8  years.  A  reduction  vary¬ 
ing  up  to  3%  is  necessary  in  all  cases  to  allow  for 
the  fact  that  tho  amounts  of  thorium  and  uranium 
now  in  a  mineral  must  be  less  than  those  present 
when  it  was  first  crystallised.  A  further  reduction 
of  1 — 3%  will  be  necessary  if  the  head  of  tho  actinium 
series  bo  identified  as  a  uranium  isotope. 

A.  E.  Mitchell. 

Adsorption  experiments  with  radium-D  and 
radium-jB.  J.  P.  McHutchison  (Proc.  Roy.  Soc., 
1926,  A,  111,  134 — 143). — Tho  adsorption  of  radium-i? 
and  radium-i?  in  equilibrium  in  solutions  by  pre¬ 
cipitates  formed  in  the  solution  and  by  added  solids 
has  been  studied.  Precipitation  of  lead,  bismuth, 
mercuric,  and  ferrous  sulphides  completely  removes 
both  radium-i?  and  radium-i?.  Added  lead  and 
mercuric  sulphides  adsorb  radium-i?  in  greater 
quantity  than  its  equilibrium  amount  of  radium-i?, 
whilst  bismuth  and  copper  sulphides  preferentially 
adsorb  radium  D.  In  the  case  of  the  precipitation 
of  lead,  silver,  and  mercurous  chlorides,  radium -D 
is  in  general  more  readily  adsorbed  in  acid  solution 
and  radium-i?  in  neutral  solution.  An  isotopic  pre¬ 
cipitate  displays  no  abnormal  absorptive  power 
unless  it  is  formed  under  such  conditions  that  one 
of  tho  two  analogous  radioactive  compounds  is 
soluble,  when  it  manifests  a  preference  for  its  own 
isotope.  In  presence  of  a  soluble  lead  salt,  blood 
charcoal  adsorbs  radium-i?,  but  not  radium-i?,  and 
in  this  way  radium-i?  has  been  obtained  in  the  pure 
state  and  its  half-life  period  found  to  be  4-9  days. 

R.  Cuthill. 

Hypothetical  emanation  of  potassium.  B. 
Kracke  (Physikal.  Z.,  1926,  27,  290). — Sensitive 
radioactive  methods  for  the  examination  of  natural 
gas  from  a  potash  mine  negative  the  existence  of 
a  possible  potassium  emanation.  R.  A.  Morton. 


Possibility  of  excitation  of  X-rays  by  the 
collision  of  a-particles  and  positive  rays.  C. 
Gerthsen  (Z.  Physik,  1926,  36,  540 — 547). — Tho 
existing  experimental  data  aro  discussed.  It  is 
concluded  that  the  law  of  conservation  of  momentum 
is  applicable.  Experimental  work  is  in  progress. 

E.  B.  Ludlam. 

Capture  of  electrons  by  a-particles  in  hydro¬ 
gen.  J.  C.  Jacobsen  (Nature,  1926,  117,  858). — 
Experiments  indicate  that  the  probability  of  capture 
of  electrons  by  a-particles  is  considerably  greater  in 
air  than  in  hydrogen  under  conditions  in  which  tho 
probability  of  loss  is  the  same.  The  mean  free  paths 
for  capture  and  loss,  respectively,  in  air  ( N.T.P .)  aro 
2-1  and  1-0  XlO'2  mm.  for  a  velocity  of  a-particlcs 
of  T75xl09  cm. /sec.,  when  tho  mean  free  path  for 
loss  in  hydrogen  is  7-8 XlO"2  mm.  The  mean  freo 
path  for  capture  in  hydrogen  is  not  less  than  200  mm . 

A.  A.  Eldridge. 

Ionisation  curves  of  rays  from  radium-C?'. 
(Mlle.)  I.  Curie  and  P.  Behounek  (J.  Phys.  Radium, 
1926,  [vi],  7,  125 — 128). — Ionisation  curves  of  a-rays 
from  radium-C'  have  been  determined  in  air  with 
the  apparatus  previously  described  (A.,  1925,  ii,  834), 
in  which  the  distance  from  the  source  to  the  ionising 
chamber  is  varied,  and  the  rays  arc  rendered  parallel 
as  near  to  the  source  as  possible;  tho  pressure  was 
varied  from  76  to  200  mm.  A  slight  correction 
was  applied  for  tho  penetrating  y-radiation.  The 
ionisation  curve,  when  corrected  to  15°  and  760  mm., 
rises  to  a  maximum  at  a  distance  of  6-5  cm.  and 
then  falls  rapidly,  this  portion  of  the  curve  being 
rectilinear  for  almost  its  entire  length.  Tho  extra¬ 
polation  of  the  rectilinear  portion  to  zero  ionisation 
cuts  the  distance  axis  at  6-96  cm.,  in  good  agreement 
with  previous  results,  but  the  shape  of  the  curve  is 
markedly  different  from  that  of  Henderson  (A.,  1921, 
ii,  617),  owing  to  the  use  of  different  types  of  apparatus. 
Additional  values  have  been  determined  for  polonium. 

W.  Hume-Rothery. 

Application  of  the  Compton  theory  to  (3-  and 
y-rays  from  radioactive  substances.  (Mme.)  P. 
Curie  (J.  Phys.  Radium,  1926,  [vi],  7,  97- — 108). — 
The  majority  of  (3-rays  are  duo  to  photo-electrons 
expelled  from  the  inner  electron  levels  of  an  atom 
by  the  homogeneous  y-rays  emitted  by  tho  nucleus 
of  the  same  atom.  The  continuous  (3-ray  spectrum, 
however,  may  be  duo  to  exchange  of  momentum  and 
energy  between  the  y-ray  quanta  and  the  loosely- 
bound  outer  electrons  on  the  basis  of  the  Compton 
theory,  which  indicates  a  band  of  diffused  y-rays 
limited  on  both  frequency  sides,  and  a  band  of  [3-rays 
(recoil  electrons)  limited  on  the  side  of  high  velocity 
only.  The  width  of  the  diffused  y-ray  bands  in¬ 
creases  with  tho  frequency  of  the  initial  y-rays. 
Equations  are  deduced  for  this  effect,  and  also  for 
the  energy  and  momentum  distribution  of  the  (3 -ray 
recoil  electrons.  The  effect  of  tho  typo  of  apparatus 
on  the  (3-ray  magnetic  spectrum  is  discussed.  Exist¬ 
ing  data  permit  no  definite  conclusion  as  to  the 
validity  of  the  Compton  theory  in  these  cases. 

W.  Hume-Rothery. 
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(3 -Rays  associated  with  scattered  X-rays. 
J.  M.  Nuttall  and  E.  J.  Williams  (Phil.  Mag., 
1926,  [vii],  1,  1217 — 1235;. — The  short  (3-ray  tracks, 
associated  by  Compton  (Bull.  Nat.  Res.  Conn.,  1922, 
20,  19)  with  the  recoil  electrons  from  scattered 
X-rays,  produced  in  various  gases  when  traversed  by 
X-rays,  have  been  investigated  by  the  Wilson  cloud 
method.  The  results  were  obtained  for  the  tracks 
produced  in  oxygen  by  X-rays  of  wave-length  0-709, 
in  nitrogen  and  argon  by  rays  of  wave-length  0-614 
and  0-545,  in  hydrogen  by  rays  of  wave-length 
0-614,  and  in  air  by  rays  of  wave-length  0-57  and 
0-35  A.  The  distribution  of  the  short  tracks,  the 
origins  of  which  arc  separated  by  more  than  1  mm. 
from  those  of  the  long  ones,  produced  in  oxygen  and 
nitrogen,  has  been  found  to  be  a  random  one.  The 
fraction  of  the  scattered  quanta  which  gives  sufficient 
energy  to  the  scattering  electrons  to  enable  them  to 
leave  their  parent  atoms  has  been  calculated  on 
certain  assumptions  and  an  expression  obtained  for 
it  in  terms  of  the  binding  energies  of  the  electrons 
and  the  wave-length  of  the  incident  radiation.  When 
this  fraction  is  employed,  according  to  the  theory  of 
Compton  and  Hubbard  (Physical  Rev.,  1924,  [ii], 
23,  448),  to  calculate  the  ratio  of  the  number  of  the 
short  to  the  long  tracks,  the  results  obtained  arc  in 
close  agreement  with  the  observations.  The  ratio 
varies  from  0-029  for  argon  and  a  wave-length  of 
0-545  to  3-5  for  hydrogen  and  rays  of  wave-length 
0-614  A.  The  results  arc  thus  in  agreement  with 
Compton’s  quantum  theory  of  X-ray  scattering. 

A.  E.  Mitchell. 

Scattering  effect  of  y-rays  in  water  and  the 
origin  of  the  penetrating  radiation  at  the  sea 
level.  G.  Hoffmann  (Physikal.  Z.,  1920,  27,  291 — 
297). — The  residual  ionisation  ascribed  to  penetrating 
radiation  appears  to  be  one  eighth  of  that  which  has 
generally  been  assumed  when  lead  is  used  as  the 
screening  agency;  recent  observations  (this  vol., 
221),  on  the  contrary,  point  to  marked  effects  when 
water  is  used.  Experiments  on  the  penetration  of 
considerable  masses  of  water  by  y-radiation  from 
radium-6' indicate  that  at  distances  exceeding  1  metre 
the  ionisation  is  increased  by  about  70%,  due  to 
scattering.  Scattering  becomes  a  very  noticeable 
factor  in  determining  the  absorption  of  water.  This 
new  effect  docs  not  appear  to  be  large  enough  to 
account  for  the  discrepancy  between  radium  content 
and  radiation  intensity  for  water.  The  idea  advanced 
by  Hess  and  Millikan  that  the  ionisation  arises  from 
secondary  y-radiation  resulting  from  Compton  scatter¬ 
ing  of  ultra  y-radiation  appears  to  give  an  explan¬ 
ation  of  the  difference  of  absorption  in  lead  and 
water.  The  need  for  further  evidence  for  the  assump¬ 
tion  is  stressed.  The  author’s  work  with  lead  screens 
ascribes  to  the  ultra  y-radiation  a  maximum  direct 
effect  at  the  sea  level  of  0-1  ion  per  c.c.  per  sec. 
Some  evidence  has  been  obtained  that  “  electron  ” 
radiation  plays  a  .part  in  the  residual  ionisation. 
Interpretations  are  discussed  polemically. 

R.  A.  Morton. 

Distribution  of  radioactive  matter  in  free  air. 
W.  Schmidt  (Physikal.  Z.,  1926,  27,  371—378; 
cf.  A.,  1918,  ii,  213). — The  distribution  in  free  air  of 


radioactive  products  has  been  recalculated  on  a 
revised  theoretical  basis;  the  calculation  leads  to  a 
more  rapid  decrease  in  activity  -with  increasing 
distance  from  the  ground  than  was  computed  earlier. 
Eor  the  following,  the  activity  at  a  height  of  1  metre 
is  reduced  to  a  half  and  a  tenth,  respectively,  at  the 
heights  (in’ metres)  indicated;  radon  and  radiunwl 
+B+G',  13  and  150;  thoron  and  thorium -A ,  1-15 
and  1-6 ;  thorium -A +6',  5-8  and  32 ;  actinon  and 
actinium-A,  1-07  and  1-2 ;  ac tini u m - J3 6',  2-2  and 
6-0.  Rad i u m - L> + E -f- F  should  apparently  be  much 
more  uniformly  distributed.  Wigand’s  observations 
(Physikal.  Z.,  1924,  25,  684)  arc  in  good  agreement 
with  the  calculations  for  radon.  Current  estimates 
of  the  emanation  content  of  the  atmosphere  as  a 
whole  are  probably  inaccurate.  R.  A.  Morton. 

Natural  ionisation  in  gases.  J.  W.  Broxon 
(Physical  Rev.,  1926,  [ii],  27,  542 — 554). — Fruth’s 
experiments  (ibid.,  1923,  [ii],  22,  109)  were  repeated, 
and  the  results  confirmed,  except  in  respect  of  the 
supposed  anomalous  behaviour  of  nitrogen,  in  which 
true  saturation  values  were  not  observed.  The  effects 
of  the  size  of  the  chamber,  the  nature  of  the  lining,  the 
presence  of  water  vapour,  and  time  were  examined. 

A.  A.  Eldridge. 

Scattering  of  positive  rays  by  hydrogen. 
G.  P.  Thomson  (Phil.  Mag.,  1926,  [vii],  1,  961 — 977). — 
A  method  of  measuring  the  scattering  of  positive  rays 
in  a  gas,  by  measuring  the  blackening  caused  by  the 
impact  of  the  scattered  rays  on  a  photographic  plate, 
is  described.  The  density-exposure  curve  for  positive 
rays  is  shown  to  be  similar  to  that  for  light.  In 
hydrogen  the  scattering  angles  investigated  are  of  the 
order  of  0-5°.  The  shape  of  the  scattering  curve  is  the 
same  for  all  gas  pressures,  whilst  the  proportion  of 
neutralised  rays  increases  with  the  pressure.  It  is 
concluded  that  the  scattering  is  due  to  single  collisions. 
It  is  found  that  the  collision  relation  corresponds  with 
centres  of  force  acting  as  the  inverse  cube  rather  than 
as  the  inverse  square  of  the  distances. 

A.  E.  Mitchell. 

Synthesis  of  elements  in  the  X-ray  tube. 
F.  H.  Loring  (Chern.  News,  1926,  132,  311—312).— 
An  X-ray  spectrum  of  potassium  phosphate  containing 
calcium  and  aluminium  showed  the  presence  of 
bromine.  This  may  have  been  derived  from  the  com¬ 
mercial  potassium  salt  used  in  making  the  phosphate, 
but  the  author  also  suggests  that  it  may  have  been 
produced  from  the  potassium  and  calcium  in  the 
phosphate  by  four  electrons  entering  the  nucleus  in  the 
condensation  of  the  two  metals  so  as  to  reduce  the 
atomic  number  to  the  correct  value :  (K)19-f- 

(Ca)20— 4=(Br)35.  A.  R.  Powell. 

Transformation  of  gold  into  mercury.  A. 
Gaschler  (Z.  Elektrochem.,  1926,  32,  186 — 187). — 
Mercury  has  been  detected  spectroscopically  in  a 
vacuum  tube  in  which  gold  was  bombarded  with 
hydrogen  nuclei  in  the  form  of  positive  rays. 

R.  Cuthill. 

Stability  of  the  atomic  nucleus.  L.  Strum 
(Z.  physikal.  Chem.,  1926,  119,  368 — 376). — 

Speculative.  L.  F.  Gilbert. 
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Quantisation  of  an  ideal  monatomic  gas.  E. 
Eermi  (Z.  Physik,  1926,  36,  902 — 912). — If  Nernst’s 
heat  theorem  is  applicable  to  perfect  gases,  their 
behaviour  will  not  be  in  accord  with  the  classical  laws 
for  perfect  gases  at  low  temperatures.  The  reason 
for  this  degradation  is  the  quantisation  of  the  mole¬ 
cular  motions.  The  equations  of  state  and  internal 
energy  of  a  perfect  gas  are  deduced  from  the 
hypothesis  that  in  the  gas  there  is  not  more  than  one 
molecule  with  the  given  quantum  numbers  Sv  S2,  S2. 
The  values  for  the  entropy  at  high  temperatures  agree 
with  those  of  Stern  and  Tetrode.  E.  B.  Ludlam. 

Rotation-oscillation  bands  according  to 
quantum  mechanics.  (Frl.)  L.  Mensing  (Z. 
Physik,  1926,  36,  814 — 823). — The  new  matrix 
mechanics  is  applied  to  the  rotating  oscillating 
diatomic  molecule.  The  pure  rotational  energy  is 
such  that  the  zero  line  does  not  appear  in  the  band 
spectrum ;  the  transference  probabilities  are  cal¬ 
culated  ;  the  formula  obtained  for  the  intensities  of 
the  single  bands  is  the  same  as  that  of  Fowler. 

E.  B.  Ludlam. 

Quanta  and  chemistry.  E.  Herzen  (Bull.  Soc. 
chim.  Bclg.,  1926,  35,  109 — 116). — A  resume. 

Electronic  orbits  on  relativity  theory.  0.  R. 
Baldwin  and  G.  B.  Jeffery  (Proc.  Roy.  Soc., 
1926,  A,  111,  104 — 110). — A  mathematical  deter¬ 
mination  of  the  possible  circular  orbits  of  a  charged 
electron  about  a  charged  nucleus,  using  the  relativity 
theory,  and  assuming  that  the  effect  of  the  reaction 
on  the  nucleus  is  negligible.  Nothing  resembling 
Bohr’s  orbits  emerges.  R.  Cutiiill. 

Application  of  relativity  to  atomic  and  mole¬ 
cular  systems.  T.  de  Donder  (Compt.  rend., 
1926,  182,  1380— 1382).— Mathematical. 

Chemical  inertia  of  the  monatomic  gases 
from  the  point  of  view  of  the  electronic  theory  of 
the  atom.  H.  Damianovitch  (Anal.  Asoc.  Quim. 
Argentina,  1925,  13,  243 — 254). — Theoretical.  The 
electronic  theory  is  not  inconsistent  with  the  possi¬ 
bility  that  under  certain  conditions  these  elements 
may  form  compounds.  The  theory  of  zero  valency 
is  based  on  negative  experiments  which  require 
repetition.  G.  W.  Robinson. 

Orientation  of  the  oxygen  molecule  in  a 
magnetic  field.  L.  C.  Jackson  (Phil.  Mag.,  1926, 
[vii],  1, 1193 — 1198). — The  soap-film  method  of  Dewar 
has  been  employed  to  observe  any  variation  of  the 
thickness  or  intensity  of  a  jet  of  oxygen  when  acted 
on  by  a  non-homogeneous  magnetic  field.  In  no  case 
was  an  effect  observed.  This  result  is  considered  to 
show  that  the  oxygen  molecule  can,  after  collision, 
take  up  any  one  of  the  possible  quantum  orientations, 
passing  eventually  through  them  all,  and  that  the 
separation  of  the  various  spacially  quantised  states  is 
not  possible  by  the  method  adopted  by  Stern, Gerlach, 
and  others  for  the  separation  of  the  various  states  of 
silver,  copper,  and  other  metals.  A.  E.  Mitchell. 

Explanation  of  some  phenomena  in  spectra  of 
molecules.  F.  Hund  (Z.  Physik,  1926,  36,  657 — 
674). — The  application  of  the  modern  theory  of  atomic 
spectra  to  the  band  spectra  produced  by  molecules  is 


discussed.  An  explanation  is  given  of  the  similarity 
of  the  fine  structure  in  molecular  spectra  to  that  of  the 
spectra  of  atoms  containing  the  same  number  of 
outer  electrons.  E.  B.  Ludlam. 

Flame  spectra  and  chemical  reaction.  (Miss) 
C.  E.  Bleeker  (Trans.  Faraday  Soc.,  1926,  21,  479 — 
483,  and  Z.  physikal.  Chem.,  1926,  120,  63 — 68). — 
Measurements  of  the  relative  intensities  of  members 
of  the  first  and  second  subordinate  series  in  the  flame 
spectra  of  alkali  metals  have  been  continued  in  the 
cases  of  sodium  and  potassium  (cf.  A.,  1925,  ii,  77). 
From  the  author’s  formula  for  the  variation  of  the 
ratio  of  these  intensities  an  attempt  is  made  to  deter¬ 
mine  to  what  extent  the  results  may  be  explained 
by  temperature  radiation  and  by  chemical  reaction 
(oxidation).  Using  an  hypothesis  adapted  from 
Bohr’s  correspondence  principle,  the  transition  pro¬ 
babilities  and  thence  the  ratio  of  the  intensities  of 
the  members  of  the  subordinate  series  are  calculated. 
As  these  are  independent  of  temperature,  they  cannot 
be  due  to  thermal  excitation  alone,  and  it  is  concluded 
that  the  total  intensity  of  each  line  is  composed  of  two 
parts.  In  the  case  of  the  principal  and  subordinate 
series,  the  temperature  radiation  and  chemical 
rcaction'effects  predominate,  respectively.  Anomalies 
in  the  cases  of  sodium  and  potassium  may  be  due  to 
the  greater  experimental  error  owing  to  the  regions 
in  the  spectrum  in  which  their  lines  are  situated. 

J.  Grant. 

Magnesium  hydride  band  spectrum.  W.  W. 
Watson  and  P.  Rudnick  (Astrophys.  J.,  1926,  63, 
20 — -32). — The  first  two  sets  of  P,  Q,  and  R  branches  in 
both  the  5211  and  5622  A.  groups,  together  with  one 
set  of  branches  in  the  4845  A.  group,  have  been  found, 
and  assignments  of  rotational  and  vibrational  quan¬ 
tum  numbers  made.  All  the  branches  are  composed 
of  doubtlets,  the  frequency  separations  of  which  are 
small  and  nearly  constant  for  all  but  the  lowest 
values  of  vi.  In  the  P  branch,  at  least,  the 
abnormality  is  associated  with  departure  from  equal 
intensities.  The  combination  involving  the  Q  branch 
does  not  hold  in  any  one  band.  The  expected  isotope 
effect  is  observed.  The  source  of  the  bands  is  con¬ 
sidered  to  be  a  chemical  compound  of  magnesium  and 
hydrogen.  The  moment  of  inertia  of  a  dipole  carrier 
is  computed  to  be  4-6  xlO*40  g,  cm.2,  giving  an 
internuclear  distance  of  1-7  A.  A.  A.  Eldridge. 

Systematic  relations  between  electronic 
structure  and  band-spectrum  structure  in 
diatomic  molecules.  III.  Molecule  formation 
and  molecular  structure.  R.  S.  Mulliken  (Proc. 
Nat.  Acad.  Sci.,  1926,  12,  338 — 343;  cf.  this  vol., 
451,  452). — A  discussion  of  the  band-spectra  of 
HgH,  H2,  Na2,  HC1,  A1H,  CN,  BO,  and  CH  in  the 
light  of  the  author’s  postulates.  J.  S.  Carter. 

Electron  levels  of  some  band  spectra.  R. 

Mecke  (Z.  Physik,  1926,  36,  795 — 802). — Comparison 
of  the  term  separation  of  the  band  spectra  of  the 
hydrides  of  zinc,  cadmium,  and  mercury  with  the  line 
spectra  of  neighbouring  elements  shows  that  they 
resemble  the  spectra  of  the  elements  which  im¬ 
mediately  precede  them.  The  terms  of  the  ground 
state  are  50,000 — 55,000,  the  separations  for  HO,  BO, 
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C+0,  and  NO  arc  all  about  126  cm."1,  and  comparable 
in  magnitude  with  that  of  the  nitrogen  atom.  This 
similarity  of  separation  indicates  that  the  radiating 
electron  has  an  orbit  round  the  oxygen  nucleus. 
Deductions  are  also  made  regarding  the  term  formulae 
for  the  energy  of  rotation.  E.  B.  Ludlam. 

Relative  intensities  of  band  lines  in  the  infra¬ 
red  spectrum  of  a  diatomic  gas.  E.  C.  Kemble 
and  D.  G.  Bourgen  (Nature,  1926,  117,  789). — In  a 
study  of  the  hydrogen  chloride  band  at  3-5  |jl,  absorp¬ 
tion  curves  were  obtained  for  six  absorption  paths 
from  0-1  to  3  cm.  The  values  of  the  integral  absorp¬ 
tion  coefficients,  a,  arc  in  harmony  with  the  summa¬ 
tion  rule.  Tho  statistical  weight  formula  p= 
2m +1;  w=-  h  5,  ®,  .  .  .,  in  which  m  is  tho  nuclear 
rotational  quantum  number,  is  believed  to  be 
incorrect ;  the  formula  p=2 m  is  preferred. 

A.  A.  Eldridqe. 

Infra-red  emission  from  gaseous  explosions. 
W.  E.  Garner,  C.  H.  Johnson,  and  S.  W.  Saunders 
(Nature,  1926,  117,  790 — 791). — The  explosion  infra¬ 
red  spectrum  of  carbon  monoxide  and  oxygen  is 
qualitatively  the  same  as  the  flame  spectrum,  but  the 
ratios  of  tho  intensities  of  the  bands  at  2-8  jjl  and 
4-4  g  are,  respectively,  1  :  1  and  1:11  for  gases  dried 
over  phosphorus  pentoxidc,  and  2  :  1  and  1  :  10  for 
gases  saturated  with  water  vapour.  The  intensity  of 
infra-red  emission  is  greater  for  tho  dry  than  for  the 
wet  gases,  the  ratios  of  the  galvanometer  deflexions 
being  3  :  2  for  the  band  at  2-8  g,  and  3:1  for  that 
at  4-4  g.  Since  tho  absorption  of  infra-red  radiation 
by  the  water  vapour  in  front  of  the  explosion  wave  is 
negligible,  it  is  suggested  that  the  internal  energy  of 
those  activated  molecules  which  emit  tho  2-8  and  4-4  g 
bands  may  be  converted  by  collision  with  the  water 
molecules  into  kinetic  energy,  although  an  absorption 
mechanism  is  also  possible.  Similar  results,  in  more 
marked  degree,  are  obtained  in  the  presence  of  ethyl 
iodide  or  nitrate.  A.  A.  Eldkidge. 

Absorption  spectrum  of  carbon  dioxide  and 
the  structure  of  the  carbon  dioxide  molecule. 
C.  Schaefer  and  B.  Philipts  (Z.  Physik,  1926,  36, 
641 — 656;  cf.  Dennison,  this  vol.,  222). — Ten 
absorption  bands  between  1-465  g  and  2-092  g  arc 
described  and  discussed ;  three  are  regarded  as 
fundamental,  others  as  combinations  of  these,  and  this 
indicates  a  triangular  molecule  for  carbon  dioxide  in 
the  gaseous  phase,  not  one  in  which  the  carbon  atom 
is  equidistant  from  the  oxygen  atoms  and  in  the  same 
straight  line  as  in  the  solid  state.  The  greater 
moment  of  inertia  is  about  50xl0"40,  the  smaller  is 
1  X 10"*°  gm.  cm.2 ;  tho  distance  between  the  carbon 
atom  and  one  of  the  oxygen  atoms  is  1-02  x  10'8  cm. 

E.  B.  Ludlam. 

Spectra  resulting  from  the  excitation  of 
certain  nitrogen  compounds.  H.  0.  Knesek 
(Ann.  Physik,  1926,  [iv],  79,  585— 596). -The  glow 
discharge  of  streaming  gases  has  been  investigated. 
The  gases  nitrogen,  nitrous  oxide,  nitric  oxide, 
nitrogen  peroxide,  and  ammonia  exhibit  the  desired 
effect  of  spectra  differing  in  the  different  regions  of  the 
positive  column.  The  intensities  of  the  nitrogen  band 
groups  have  been  compared,  and  conclusions  concern¬ 


ing  the  carriers  advanced.  The  yellow  phase  of  the 
column  is  due  to  nitrogen  peroxide,  the  green  colour 
possibly  to  nitric  oxide,  although  the  green  colour  in 
the  peroxido  is  identical  with  that  in  nitric  oxide. 
Similarly,  tho  violet  colour  is  identical  in  nitrogen 
peroxide  and  nitrous  oxide.  In  the  red  region,  the 
decomposition  into  nitrogen  and  oxygen  occurs,  since 
the  intensity  relationships  agree  with  those  found  in 
the  nitrogen  spectrum.  The  first  positive  and  the 
negative  band  groups  occur  with  almost  equal 
intensities,  but,  as  Wien  has  shown,  identical  carriers 
are  improbable.  The  former  is  connected  with 
N2“  and  the  latter  with  N2+.  In  the  spectrum  of 
ammonia  the  third  positive  and  the  negative  band 
groups  are  missing.  Similar  streaming  effects  were 
observed  with  chlorine  and  water  vapour,  but  not  for 
hydrogen,  oxygen,  and  hydrogen  chloride. 

R.  A.  Morton. 

Mechanism  of  ammonia  synthesis  in  low- 
voltage  arcs.  A.  R.  Olson  (J.  Amer.  Ghem.  Soc., 
1926,  48,  1298 — 1299). — Arcs  in  hydrogen-nitrogen 
mixtures  were  found  by  Kwei  (this  vol.,  7)  to  show 
ammonia  bands  at  23  volts,  but  not  at  17  volts  (cf. 
A.,  1923,  ii,  631).  This  is  explained  by  the  presence 
of  activated  atomic  nitrogen  at  tho  higher  voltage 
only  (Hogness  and  Lunn,  A.,  1925,  ii,  839 ;  Spoiler, 
this  vol.,  8),  so  that  activated  ammonia  molecules, 
essential  for  the  production  of  bands,  are  absent  from 
tho  lower  voltage  arc.  S.  K.  Tweedy. 

Absorption  of  light  in  coloured  alkali  halides. 
W.  Fleohsig  (Z.  Physik,  1926,  36,  605 — 614). — For 
sodium  chloride  the  absorption  curve  was  obtained 
for  temperatures  —180°  and  +90°;  for  sodium 
bromide,  potassium  chloride,  rubidium  chloride,  and 
potassium  bromide,  the  curves  were  taken  for  the 
ordinary  temperature  and  for  — 180°.  In  all  cases, 
lowering  the  temperature  gave  a  curve  which  had  a 
higher  maximum,  was  narrower  and  displaced  to¬ 
wards  shorter  wave-lengths  than  at  higher  tem¬ 
peratures.  Good  natural  crystals  showed  the  effect 
better  than  artificial  crystals,  defects  in  tho  crystal 
producing  the  same  general  effect  as  rise  of  tem¬ 
perature.  Excitation  with  light  of  photo-electrically 
active  wave-length  also  produced  the  same  effect  as 
increased  temperature.  E.  B.  Ludlam. 

Two  kinds  of  coloured  rock  salt.  T.  E.  Phipps 
and  W.  R.  Brode  (J.  Physical  Chem.,  1926,  30,  507 — 
520). — The  deep-blue,  naturally-occurring  halite 
(Stassfurt)  and  halite  coloured  by  heating  in  contact 
with  alkali  metal  vapour  have  been  compared  with 
reference  to  their  alkalinity  in  water,  using  a  specially- 
constructed  hydrogen  electrode,  and  also  spectro- 
photometrically.  The  Stassfurt  halite  gave  no 
alkaline  reaction,  which,  however,  was  invariably 
shown  by  the  halite  coloured  by  sodium.  The 
spcctrophotometric  data  at  the  ordinary  temperature 
and  over  wider  ranges  show  a  distinct  difference  to 
exist  between  the  two  colours.  The  natural  halite 
yields  absorption  bands  at  5240  and  6400 — 6600  A., 
the  ratio  between  the  intensities  of  tho  two  bands 
being  approximately  constant  in  all  cases.  The 
crystals  coloured  by  sodium  show  various  colours  with 
different  heat  treatment,  but,  on  a  second  heating  to 
low  redness  in  air,  the  chief  colours  developed  are 
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purplish-blue  and  deep  pink.  The  former  has  an 
indefinite  vibration  centre  near  5890,  the  latter,  an 
intense,  sharp  band  at  5520  A.  These  colours  lighten 
with  rising  temperature  through  amber  to  pale  straw 
just  below  the  m.  p.  of  the  crystal  and  are  irreversible. 
The  shifts  of  the  bands  with  temperature  for  both 
kinds  of  halite  are  described  and  discussed. 

Under  the  influence  of  light  from  a  quartz  mercury- 
vapour  lamp,  the  purplish-blue  of  the  crystal  coloured 
by  sodium  changes  to  a  pale  straw  identical  with  that 
obtained  by  heating  the  crystal  and  with  that  pro¬ 
duced  in  a  colourless  crystal  by  radium  emanation. 
No  such  effect  occurred  with  the  Stassfurt  halite,  the 
colour  of  which  is  considered  to  be  electronic  in 
nature,  and  not  duo  to  the  presence  of  colloidal 
sodium.  L.  S.  Theobald. 

Absorption  spectrum  of  potassium  and 
calcium  permanganates.  E.  Adinolfi  (Atti  It. 
Accad.  Lincei,  1926,  [vi],  3,  196 — 201). — The  identity 
of  the  absorption  spectra  of  potassium  and  calcium 
permanganates  and  the  fact  that  electrolytic  dissocia¬ 
tion  does  not  influence  the  absorption  (A.,  1920,  ii, 
721)  indicate  that  the  vibrator  is  the  group  Mn04,  to 
which  must  bo  attributed  the  characteristic  fre¬ 
quencies  either  of  quanta  of  rotation  or  of  those 
depending  on  variations  of  energy  duo  to  longitudinal 
vibrations.  It  is  shown  that  this  absorption  spectrum 
is  one  of  oscillation  and  rotation.  Contrary  to  what 
is  the  case  with  gases,  the  band  representing  the 
normal  state  of  the  molecule  is  not  only  present,  but 
also  is  the  most  intense  and  represents  the  most 
probable  state  of  the  vibrator. 

The  moment  of  inertia  of  the  group  Mn04  is  of  the 
order  of  10’42  g.  cm.2,  with  a  radius  of  gyration  of 
10'10  cm. ;  these  values  of  the  mechanical  constants 
of  the  resonator  are  appreciably  smaller  than  those 
for  gases  and  may  bo  an  effect  of  the  surface  pressure, 
which  should  favour  approach  of  the  vibrating  atoms. 
Replacement  of  the  solvent  water  by  alcohol  increases 
the  moment  of  inertia,  probably  owing  to  the 
diminution  of  the  surface  pressure  from  10,700  to 
2400  atm.  Depression  of  the  temperature  of  the 
solution  causes  a  fall  in  the  moment  of  inertia,  owing 
to  increase  of  the  surface  pressure.  T.  H.  Pope. 

Absorption  spectra  of  compounds  of  the  rare 
earths.  J.  Becquerel,  H.  K.  Onnes,  and  W.  J. 
deHaas  (Proc.  K.  Akad.  Wetensch..Amsterdam,  1926, 
29,  264 — 275). — A  more  detailed  account  of  work 
already  published  (this  vol.,  14). 

Infra-red  absorption  bands  of  methane.  J.  P. 
Cooley  (Astrophys.  J.,  1925,  62,  73 — 83). — The  three 
absorption  regions  of  methane  at  7-7,  3-31,  and  2-35  g 
have  been  partly  resolved  into  lines.  The  lines  of  the 
bands  at  7-7  and  3-31  g  have  been  arranged  in  positive 
and  negative  series,  between  which  is  a  narrow 
region  of  intense  absorption,  the  lines  of  which  have 
not  been  resolved.  The  frequency  difference  between 
adjacent  lines  near  7-7  g  is  5-41  cm.’1,  and  near  3-31  g, 
9-77  cm.-1.  A.  A.  Eldeidqe. 

Molecular  structure  and  infra-red  spectrum 
of  methane.  D.  M.  Dennison  (Astrophys.  J., 
1925,  62,  84 — 103). — A  theoretical  consideration  of 
Cooley’s  results  (preceding  abstract),  it  being  assumed 


that  in  the  normal  state  the  four  hydrogen  nuclei  lie 
at  the  corners  of  a  regular  tetrahedron  with  the  carbon 
nucleus  at  the  centre,  and  that,  following  an  infinite¬ 
simal  displacement  of  the  nuclei,  the  potential  energy 
depends  on  the  squares  of  the  displacements  along 
the  lines  between  the  nuclei.  The  model  yields  four 
fundamental  frequencies  which  can  be  made  to 
correspond  with  Cooley’s  results.  The  molecule  of 
methane  is  considered  to  possess  a  resultant  electronic 
angular  momentum  fixed  in  direction  in  the  molecule 
of  amount  0-5hj2v:.  A.  A.  Eldridge. 

Ultra-violet  absorption  spectrum  [and  dis¬ 
sociation]  of  formic  acid.  H.  C.  Ramsperger  and 
C.  W.  Porter  (J.  Amcr.  Chem.  Soc.,  1926,  48,  1267 — 
1273). — The  equilibrium  constants  between  25°  and 
80°  for  the  dissociation  (H-C02H)2  2H-C02H  were 

measured  (Pctlersson  and  Ekstrand,  A.,  1880,  841, 
868),  from  which  the  heat  of  evaporation  is  121-2 
cal./g.  at  the  b.  p.  The  free  energy  of  solution  and 
of  formation  of  the  acid  and  the  heat  of  dissociation 
of  the  bimolecular  form  aro  —2960,  —84,960,  and 
13,900  cal. /mol.,  respectively,  at  25°.  Tho  bimolo- 
cular  form  of  the  acid  is  mainly  responsible  for  the 
absorption  between  2260  and  2500  A.,  although  the 
unimoleculnr  form  also  exhibits  appreciable  absorp¬ 
tion.  The  complete  photochemical  decomposition  of 
formic  acid  vapour  yields  18%  each  of  carbon  dioxide 
and  hydrogen  and  32%  each  of  carbon  dioxide  and 
water.  S.  K.  Tweedy. 

Spectroscopical  study  of  amino-acid  anhydr¬ 
ides.  I.  Constitutions  of  some  simple  amino- 
acid  anhydrides.  Y.  Shibata  and  T.  Asahina 
(Bull.  Chem.  Soc.  Japan,  1926, 1,  71 — 74). — Solutions 
of  the  anhydrides  of  glycine,  alanine,  and  sarcosine 
when  examined  spectroscopically  showed  no  selective 
absorption.  These  substances  therefore  probably 
exist  only  in  the  keto-form  in  aqueous  solution. 

B.  W.  Anderson. 

Production  of  fluorescence  in  the  X-ray  region. 
P.  Auger  (Compt.  rend.,  1926,  182,  1215 — 1216;  cf. 
this  vol.,  551). — Measurements  of  the  yields  of  charac¬ 
teristic  X-rays  excited  by  the  photo-electric  effect 
are  extended  to  the  K  and  L  levels  of  xenon  and 
values  of  0-7  and  0-25  are  obtained,  respectively. 
For  argon,  krypton,  and  xenon,  whether  considering 
the  same  level  in  the  different  elements  or  different 
levels  in  the  same  element,  the  amount  of  fluorescence 
produced  increases  with  the  frequency  of  the  corre¬ 
sponding  rays.  J.  Grant. 

Uranium  as  an  activator  [of  luminescence]. 
E.  L.  Nichols  and  M.  K.  Slattery  (J.  Opt.  Soc. 
Amer.,  1926,  12,  449 — 466). — Solid  solutions  of 
uranium  salts  in  sodium  phosphate,  potassium  phos¬ 
phate,  borax,  sodium  fluoride,  and  calcium  fluoride 
containing  only  traces  of  uranium,  exhibit  lumin¬ 
escence  under  photo-  or  cathodo-excitation.  The 
intensity  of  the  luminescence  excited  by  the  radiation 
from  a  mercury  arc  filtered  through  deep  purple  glass 
passes  through  a  maximum  for  a  definite  concen¬ 
tration  of  uranium,  e.g.,  about  1  mol.  in  200  mols. 
for  sodium  phosphate,  and  about  1  mol.  in  2000 
mols  for  sodium  fluoride.  The  luminescence  spectra 
consist  of  several  bands  which  widen  when  the  solid 
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solution  is  subjected  to  heat  treatment.  If  the  heat¬ 
ing  is  prolonged,  the  luminescence  disappears  in  the 
first  three  salts  above  mentioned,  due  to  the  expulsion 
of  water  of  constitution.  The  bands  are  made  up 
of  numerous  overlapping  components,  which  may  be 
arranged  in  sets,  the  frequency  intervals  between 
members  of  a  given  set  being  constant  or  some  exact 
multiple  of  a  constant,  which  was  18  for  all  the 
spectra  analysed.  The  position  of  the  brightest  com¬ 
ponent  of  each  spectrum  moves  towards  the  violet 
with  increase  of  the  mol.  wt.  of  the  solvent.  None 
of  the  solid  solutions  shows  any  phosphorescence. 
They  are  inert  under  X-rays,  but  after  exposure  to 
X-rays  become  thermo-luminescent. 

A.  B.  Manning. 

Triboluminescence  and  crystal  luminescence. 
H.  Longchambon  (Bull.  Soc.  franq.  Min.,  1925,  48, 
130 — 211 ;  from  Chem.  Zentr.,  1926,  I,  840). — Tribo¬ 
luminescence  is  brought  about  by  electrical  radiation, 
which  causes  gas  present  at  fractures  to  become 
luminescent.  The  phenomenon  is  often  complicated 
by  phosphorescence  and  fluorescence.  A  number  of 
cases  of  crystal  luminescence,  where  destruction  of 
the  crystal  is  accompanied  by  a  rise  of  temperature, 
are  due  to  triboluminescence.  In  other  cases,  the 
effect  is  probably  due  to  the  existence  of  an  electrical 
double  layer  at  the  crystal  surface.  Triboluminescence 
does  not  occur  when  crystals  are  broken  along  their 
cleavage  planes,  if  these  are  not  perpendicular  to  an 
axis  of  pyroelectricity.  J.  S.  Carter. 

Luminescence  of  solidified  gases  and  its 
relation  to  cosmical  processes.  L.  Vegard 
(Ann.  Physik,  1926,  [iv],  79,  377 — 441 ;  cf.  A.,  1924, 
ii,  436,  509,  584,  642,  713,  805;  1925,  ii,  474,  630).— 
Twenty-three  lines  occurring  in  the  spectrum  of 
aurora  borealis  arc  shown  to  correspond  in  respect  of 
wave-lengths  and  intensities  with  the  lines  excited  when 
solid  nitrogen  is  bombarded  by  slow  cathode  rays. 
The  outstanding  wave-lengths  in  A.  in  the  visible 
region  are  designated  Nx  (5577),  N2  (5230),  N3  (6569, 
6230 — 6420),  and  Ni  (5944).  When  pure  nitrogen 
is  used,  N1  and  N2  are  broadened  and  the  character¬ 
istic  green  line  of  the  northern  light  spectrum  (5577) 
is  not  reproduced.  At  heights  exceeding  100  km. 
the  atmosphere  probably  consists  of  a  belt  of  finely- 
divided  particles  of  solid  nitrogen  in  a  highly  rarefied 
condition  at  a  temperature  below  35-5°  Abs.  This 
“  pseudogas  ”  becomes  electrically  charged  by  solar 
photo-electric  radiation,  resulting  in  the  emission  of 
the  5577  line  and  other  lines.  Experiments  with 
condensed  inert  gases  containing  traces  of  nitrogen 
show  that  as  the  nitrogen  concentration  diminishes 
the  N,  band  tends  to  contract  to  a  line  at  5577. 
The  effect  is  partly  specific  to  the  ideal  diluent  and 
partly  due  to  diminution  in  the  size  of  the  aggregates 
of  solid  nitrogen  embedded  in  the  solidified  inert 
element.  When  argon  is  employed,  the  approach  to 
the  aurora  line  is  more  complete  than  with  neon. 
The  green  line  seems  to  be  the  limit  of  the  Nx  band 
when  an  approximation  to  the  pseudogaseous  state 
is  attained  in  the  laboratory.  The  relations  of  the 
N j  and  N2  bands  under  these  conditions  support  the 
theory  of  the  auroral  spectrum.  Excitation  with 
canal  rays  give  both  Nx  and  N„  and  a  spectrum 


differing  from  the  auroral  spectrum  in  all  other 
respects. 

A  diffuse  band  series  (A)  appears  in  the  blue,  and 
suffers  some  shift  to  a  series  (a)  in  the  argon-nitrogen 
mixtures.  Their  absence  from  the  auroral  spectrum 
indicates  that  the  exciting  entity  is  not  positively 
charged.  The  stronger  lines  of  these  series  correspond 
with  lines  measured  by  Rayleigh  in  the  spectrum  of 
the  light  of  the  night  sky,  indicating  a  positively 
charged  source  for  the  phenomenon. 

Solid  nitrogen  exists  in  a  and  (3  modifications  with 
a  transition  point  at  35-5°  Abs.  Excitation  occurs 
only  at  temperatures  below  35-5°  (i.e.,  the  p-form  is 
inactive).  When  solid  nitrogen  is  bombarded  for 
some  time  with  canal-  or  rapid  cathode-rays,  an 
afterglow  is  produced  which  may  persist  unchanged 
for  hours.  At  the  transition  point  the  stored-up 
energy  gives  rise  to  an  intense  light  in  which  Nx, 
N2,  N3,  iV4,  and  the  A  series  appear.  Solid  argon  is 
inactive,  but  if  traces  of  nitrogen  are  present,  canal 
ray  bombardment  excites  the  emission  of  Nv  N2, 
and  two  series  a  and  fi.  Increase  in  the  amount  of 
nitrogen  in  the  argon  causes  the  appearance  of 
numerous  band  series  which  are  ascribed  to  a  solid 
nitrogen,  and  are  all  oscillation  series.  The  new  series 
all  seem  capable  of  interpretation  by  the  usual 
methods.  R.  A.  Morton. 

Photo-luminescence  of  benzene  and  some 
derivatives  in  different  states  of  aggregation  and 
of  solution.  A.  Riemann  (Ann.  Physik,  1926,  [iv], 
80,  43 — 70). — Relatively  few  substances  have  been 
investigated  for  luminescence  in  the  solid-liquid- 
vapour  states.  The  case  of  benzene  is  peculiarly 
suitable  for  investigation  on  account  of  its  relatively 
simple  structure  and  the  wealth  of  related  information 
available.  At  pressures  up  to  1  mm.,  benzene  vapour 
exhibits  a  fluorescence  spectrum  consisting  of  rela¬ 
tively  few  bands  and  depending  on  the  wave-length 
of  the  exciting  light.  By  increasing  the  vapour  pres¬ 
sure,  numerous  new  bands  appear,  which  beyond  a 
certain  limiting  pressure  do  not  appear  to  vary  with 
either  the  source  of  excitation  or  the  pressure.  This 
band  system  is  ascribed  to  collisions  of  the  second 
kind.  The  pure  liquid  and  solutions  in  alcohol 
exhibit  broad  bands  without  structure,  which  corre¬ 
spond  in  general  outline  with  shifted  bands  observed 
in  the  fluorescence  of  the  vapour.  The  amount  of 
shift  increases  with  increasing  concentration  and  a 
concomitant  loss  of  definition  occurs.  When  pure 
liquid  benzene  is  allowed  to  crystallise  without 
fall  of  temperature,  the  fluorescent  intensity  be¬ 
comes  much  greater  and  simultaneously  the  sharp 
edges  of  the  unsymmetrical  bands  attain  the  sharp 
definition  found  in  dilute  alcoholic  solutions.  The 
emission  from  solid  benzene  shows  a  definite  after¬ 
glow.  Similarly,  certain  simple  benzene  derivatives 
which  are  scarcely  fluorescent  in  the  liquid  state 
show  the  phenomenon  well  on  crystallisation  without 
fall  of  temperature.  At  the  temperature  of  liquid 
air,  the  broad  bands  found  in  benzene  solidified 
at  0°  are  resolved  into  numerous  fine  bands  closely 
resembling,  but  not  identical  with,  the  vapour  spec¬ 
trum.  When  a  solution  in  alcohol  is  solidified  at 
— 190°,  the  broad  bands  gain  in  definition  and  sym- 
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metry  without  exhibiting  structure.  The  fluorescence 
spectrum  of  benzene  vapour  at  higher  pressures  is 
expressed  by  the  linear  formulas  1/X=39,490— 1000« 
—  163p,  1/X=39,400—  IOOOr — 1632?.  Marsh’s  work 
(A.,  1925,  ii,  470,  625),  in  which  the  fluorescence 
spectrum  is  brought  into  formal  similarity  with 
Henri’s  application  of  the  Heurlinger-Kratzer-Lenz 
theory  of  band  spectra  to  the  vapour  absorption 
spectrum  is  criticised  (cf.  A.,  1925,  ii,  181). 

It.  A.  Morton. 

Ionisation  potential  of  hydrogen  fluoride. 

A.  N.  Kappanna  (J.  Indian  Chem.  Soc.,  1926,  3, 
59 — 62;  cf.  Glockler,  A.,  1925,  ii,  1105). — From  pub¬ 
lished  data  of  the  lattice  energies  of  potassium  fluoride 
and  chloride  and  other  thermochemical  data,  the 
ionisation  potential  of  hydrogen  fluoride  is  calculated 
to  be  14-02  volts.  J.  W.  Baker. 

Dielectric  constants  of  benzene  solutions. 
J.  R.  Partington  and  J.  F.  J.  Rule  (Phil.  Mag., 
1926,  [vii],  1,  1035 — 1039). — The  dielectric  constants 
of  benzene  solutions  of  m-dinitrobenzene  at  20°  and 
of  phenol  and  benzoic  acid  at  18°  have  been  deter¬ 
mined.  With  m-dinitrobenzene  and  phenol,  the  di¬ 
electric  constants  increased  steadily  with  increasing 
concentration  and  appeared  to  approach  those  of  the 
pure  solutes  in  the  fused  state.  With  benzoic  acid 
solutions,  the  dielectric  constant  increased  with  con¬ 
centration  to  a  maximum  of  3-94  at  a  concentration 
of  0-082  mol. /litre  and  then  decreased  steadily. 

A.  E.  Mitchell. 

Variation  of  the  dielectric  constant  of  liquid 
oxygen  with  temperature.  W.  Werner  and 
W.  H.  Keesom  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1926,  29,  306 — 313). — The  dielectric  constant 
of  liquid  oxygen,  from  b.  p.  to  m.  p.,  has  been  deter¬ 
mined  by  the  high-frequency  oscillation  method  (cf. 
this  vol.,  559).  Its  mean  value  at  the  b.  p.  90-14° 
Abs.  is  1-4837.  This  agrees  very  closely  with  the 
value  calculated  from  the  dispersion  of  light  in  liquid 
oxygen,  indicating  that  there  are  no  electrical  doublets 
in  oxygen,  a  conclusion  which  is  confirmed  by  a 
calculation  of  the  constants  in  Debye’s  formula 
PT—a-\-bT.  The  Clausius-Mosotti  function  is  con¬ 
stant  to  0-5%  from  the  b.  p.  to  58°  Abs.,  but  increases 
on  further  cooling.  •  M.  S.  Burr. 

Quantum  theory  of  the  dielectric  constant  of 
hydrogen  chloride  and  similar  gases.  L. 
Pauling  (Physical  Rev.,  1926,  [ii],  27,  568 — 577). — - 
A  more  detailed  account  of  work  already  abstracted 
(this  vol.,  225).  A.  A.  Eldridge. 

Molecular  and  atomic  volumes.  X.  Complex 
cobalt  salts.  E.  Birk  and  W.  Biltz  (Z.  anorg. 
Chem.,  1926,  153,  115—125;  cf.  this  vol.,  110).— 
When  the  anion  is  univalent  and  not  too  large, 
complex  eobaltic  compounds  have  the  same  mol. 
volumes  as  the  corresponding  cobaltous  compounds. 
Thus  aquopenlamriiinecobaUous  fluoride  and  aquopent- 
amminecoballic  fluoride  have  the  same  mol.  volume ; 
hexamminecobaltous  thiocyanate,  nitrate,  and  per¬ 
chlorate  also  have  the  same  volumes  as  the  correspond¬ 
ing  eobaltic  salts.  When  the  anion  is  bivalent  or 
very  large,  the  mol.  volume  is  the  sum  of  the  volumes 
of  the  constituents  at  0°  Abs.  This  is  the  case  for 


hexamminecobaltous  p-naphthalenesulphonate,  sulph¬ 
ate,  and  oxalate,  and  the  corresponding  eobaltic  salts. 
The  volume  of  ammonia  in  these  salts  is  18 — 20,  of 
fluorine  (F)  7-5,  and  of  hydrofluoric  acid  7-7.  Com¬ 
plex  salts  of  the  constitutions  [Co(NH3)5,H20]F3,6HF 
and  [Co(NH3)6]F3,6HF  are  also  described. 

A.  Geake. 

[Additivity  of  the  molecular  volumes  of 
volatile  inorganic  compounds.]  G.  M.  Schwab 
(Ber.,  1926,  59,  [2?],  737 — 738). — A  claim  for  priority 
against  Rabinovitsch  (this  vol.,  226).  H.  Wren. 

Change  of  volume  in  the  formation  of  bases 
and  acids.  J.  Saslavsky  (Ber.,  1926,  59,  [B], 
712 — 714;  cf.  A.,  1925,  ii,  933). — Application  of  the 
formula  C=MV jeA  V  shows  that  the  “  contraction  ” 
is  greater  in  the  formation  of  basic  than  of  acidic 
oxides.  In  hydroxides,  stronger  basic  properties  are 
characterised  by  greater  “  contraction,”  whereas  the 
reverse  is  the  case  with  acids.  H.  Wren. 

Effect  of  salts  on  rotatory  power.  E.  D  arm  CHS 
(Compt.  rend.,  1926,  182,  1211 — 1214). — Values  of 
[a]„  for  mixtures  of  malic  or  tartaric  acid  with  boric 
acid,  and  malic  acid  with  molybdic  acid,  at  various 
concentrations,  in  neutral  salt  solutions  differ  con¬ 
siderably  from  the  corresponding  values  in  water. 
M-  and  0-2Af-potassium  chloride  and  0-05il/-caIcium 
chloride  produce  rises  in  the  values  of  [a]„  over  those 
for  water,  the  actual  curve  obtained  depending  on 
the  nature  of  the  neutral  salt  used.  Salts  of  the 
above  complex  acids  show  analogous  results.  This 
is  explained  by  the  displacement  of  the  equilibrium 
existing  between  the  complex  acids  and  the  uncom¬ 
bined  active  acid  by  the  neutral  salt,  and  by  hydro¬ 
lysis  in  the  case  of  salts.  The  variations  of  [a]  and 
the  pn  with  the  amount  of  potassium  hydroxide 
required  for  progressive  neutralisation  of  solutions  of 
potassium  chloride  containing  mixtures  of  antimony 
trichloride,  tartaric  and  hydrochloric  acids,  give 
curves  analogous  to  those  obtained  with  dimolybdo- 
malic  acid.  Antimonious  oxide  is  deposited  beyond 
the  maximum  value  of  [a],  Mutarotations  show 
similar  variations.  J.  Grant. 

Rotatory  power  of  tartaric  acid  in  dilute 
solution  using  ultra-violet  light.  G.  Bruhat 
and  M.  Pauthenier  (Compt.  rend.,  1926, 182,  1024 — 
1026). — The  specific  rotation  at  20°  of  tartaric  acid 
in  1%  and  in  0-25%  solutions,  respectively,  for  light 
of  the  following  wave-lengths  is  :  5780  A.,  13-8°,  19-8°  ; 
5460  A.,  14-9°,  21-4°;  4360  A.,  17-6°,  31-4°;  4050  A., 
17-3°,  — ;  3660  A.,  6-4°,  16-3°;  3130  A.,  -54-7°, 
-—49-5°.  The  results  for  the  1%  solutions  are  subject 
to  an  error  of  1°,  and  those  for  the  0-25%  solutions 
to  an  error  of  3°.  Anomalous  dispersion  exists  even 
in  dilute  solution  in  accordance  with  the  views  of 
Lowry  and  Austin  (A.,  1924,  i,  940),  but  their  value 
for  the  wave-length  at  which  maximum  rotation 
occurs  (4360  A.)  appears  to  be  too  high.  The  rotation 
is  not  a  linear  function  of  the  concentration,  and  the 
observed  specific  rotation  in  0-25%  solution  for  yellow 
and  green  light  is  about  4°  higher  than  the  extra¬ 
polated  value  (Lowry  and  Austin,  loc.  cit.).  It  is 
concluded  that  in  dilute  solution,  ionisation  super¬ 
imposes  on  the  anomalous  rotatory  dispersion  of  the 
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acid  the  normal  rotatory  dispersion  of  the  neutral 
tartrates.  F.  G.  Soper. 

Rotatory  power  of  camphor.  R.  Lucas  (Compt. 
rend.,  1926,  182,  1022 — 1024;  cf.  this  vol.,  337; 
Lowry  and  Cutter,  A.,  1925,  ii,  356). — The  specific 
rotation  of  camphor  in  phosphoric  acid  solution  (1  g. 
camphor  in  50  c.c.  of  87%  phosphoric  acid)  is  — 2-1°, 
-1-7°,  -1-5°,  -1-2°,  -0-25°,  +8-8°,  and  +15-5°, 
for  light  of  wave-lengths  6708,  6103,  5893,  5780, 
5460,  4602,  and  4358  A.,  respectively.  It  is  found 
that  the  expression  {[a]C0E12— [a]H3P04J/i[a]C6H12— 
[a]H2S04}  is  constant  and  equal  to  0-512^00014 
over  the  range  of  wave-lengths  examined,  [a]C0Hja, 
[a]H2S04,  and  [a]H3P04  being  the  specific  rotations 
in  cyclohexane,  sulphuric  acid,  and  phosphoric  acid, 
respectively.  The  dispersion  curves  can  thus  he 
deduced  one  from  another  in  accordance  with  Biot’s 
law  of  mixtures  and  this  affords  strong  evidence  for 
the  view  that  camphor  is  a  mixture  of  two  active 
molecular  types  of  different  dispersivity.  It  is  prob¬ 
able  that  a  single  Drude  term  is  insufficient  to  repre¬ 
sent  the  behaviour  of  an  active  molecular  type,  for 
it  is  unlikely  that  rays  of  very  short  wave-length  are 
sensible  to  molecular  asymmetry.  The  Drude  equa¬ 
tion,  [a]=3F'(X2— X02),  on  this  assumption  reduces  to 
2A;"/X02=0,  and  at  least  two  terms  are  therefore  neces¬ 
sary  for  each  active  variety.  F.  G.  Soper. 

Optical  rotatory  dispersion.  T.  S.  Patterson 
(Nature,  1926,  117,  786— 787).— Polemical. 

A.  A.  Eldridge. 

(Optical  rotatory  dispersion.]  T.  M.  Lowry 
(Nature,  1926,  117,  787). — A  reply  to  Patterson 
(preceding  abstract).  A.  A.  Eldridge. 

Chemical  valency  in  the  light  of  contemporary 
theories.  W.  Swientoslawski  (Rocz.  Chem,,  1926, 
6,  1 — 14). — Theoretical.  Valency  theories  are  con¬ 
sidered  from  chemical  and  physical  points  of  view, 
and  an  attempt  is  made  to  reconcile  certain  contra¬ 
dictory  views.  R.  Truszkowski. 

Valency  of  nitrogen  and  hydrogen.  A.  A. 
Blanchard  (J.  Amer.  Chem.  Soc.,  1926,  48,  1195 — 
1198). — The  precise  definition  of  valency  is  possible 
only  with  the  aid  of  postulates  regarding  electron 
arrangements.  The  non-polar  valency  of  nitrogen  in 
the  ammonium  radical,  i.e.,  the  number  of  electron 
pairs  held  in  common,  has  the  maximum  value  of  4, 
whereas  the  polar  valency,  i.e.,  the  net  charge  of  the 
nitrogen  atom  including  the  electron  pairs  held  in 
common,  is  —3.  The  polar  valency,  which  is  different 
from  a  chemical  bond,  might  also  be  defined  as  the 
net  charge  on  the  kernel,  and  is  +5  for  nitrogen. 
The  non-polar  valency  of  phosphorus  in  its  penta- 
chloride  may  be  -f-5,  and  that  of  sulphur  in  its 
hexafluoride,  +6.  The  hydrogen  linking  is  considered 
to  be  a  hydrogen  atom  holding  in  its  valency  layer 
one  electron  of  the  valency  layer  of  each  of  the  two 
atoms  thus  bound  together.  S.  K.  Tweedy. 

Dynamic  model  of  the  chemical  bond  and  its 
application  to  the  structure  of  benzene.  L.  Paul¬ 
ing  (J.  Amer.  Chem.  Soc.,  1926,  48,  1132—1143).— 
Substances  are  classified  as  ionic  or  molecular,  accord¬ 
ing  as  the  valency  linking  results  from  the  transfer 
of  an  electron  from  one  atom  to  another  or  from  the 


sharing  of  electron  pairs  by  two  atomic  nuclei. 
Gradual  transition  from  one  class  to  the  other  is 
impossible.  On  the  basis  of  Knorr’s  dynamic  bond 
(A.,  1924,  ii,  34;  Grimm,  ibid.,  1925,  ii,  1123),  experi¬ 
mental  evidence  in  support  of  which  is  reviewed,  a 
structure  for  benzene  is  deduced  in  which  the  six 
carbon  atoms  and  the  six  hydrogen  atoms  are  arranged 
at  the  corners  of  two  concentric  plane  hexagons. 
Each  carbon  atom  is  connected  by  pairs  of  X-orbits 
(i.e.,  enlarged  A- orbits),  perpendicular  to  the  hexagon 
plane,  to  the  two  adjacent  carbon  atoms,  and  to  one 
proton,  the  angles  between  the  pairs  of  orbits  being 
120°.  These  X-shells  resemble  those  in  Latimer  and 
Rodebush’s  carbonate  ion  (A.,  1920,  ii,  537)  and  in 
graphite.  There  are  also  two  electron  orbits  (possibly 
[i- orb  its)  connecting  opposite  carbon  atoms,  forming 
six  crossed  orbits  which  confer  stability  on  the  com¬ 
pound.  The  symmetry  of  this  model  is  D,:J, ;  it 
requires  all  mono-  and  all  o-disubstituted  benzenes 
to  be  identical  and  illustrates  why  a  substituent 
group  directly  influences  the  para-position.  Similar 
plane  structures  are  given  for  naphthalene  and 
anthracene ;  the  computed  dimensions  of  these  mole¬ 
cules  agree  with  those  determined  by  X-ray  measure¬ 
ments.  S.  K.  Tweedy. 

Main  and  subsidiary  groups  of  the  periodic 
system.  M.  Centnerszwer  (Ber.,  1926,  59,  [JS], 
786 — 788). — An  arrangement  is  described  in  which 
the  elements  of  each  group  are  distributed  into  main 
and  subsidiary  sub-groups.  The  elements  of  the  main 
sub-group  exhibit  the  characteristics  of  the  group 
with  regard  to  maximal  valency,  physical  properties, 
and  chemical  nature.  The  elements  of  the  subsidiary 
sub-group  differ  more  or  less  sharply  from  those  of 
the  main  sub-group  chiefly  in  their  ability  to  exhibit 
multivalency  and  subsidiary  valency.  II.  Wren. 

Ion  charges  in  crystals  of  tetrahedral 
structure.  K.  F.  Niessen  (Physikal.  Z.,  1926,  27, 
299 — 306). — Mathematical.  In  support  of  Grimm 
and  Sommerfeld’s  theory  (this  vol.,  560)  of  electronic 
valency,  it  is  shown  that  in  compounds  such  as 
carborundum,  aluminium  nitride,  beryllium  oxide, 
and  zinc  blende  the  ionic  charges  are  greater  the 
further  the  group  of  the  elements  in  question  is 
removed  from  group  IV  of  the  periodic  classification. 

W.  A.  Caspari. 

Space  model  for  crystal  structures.  R.  W.  G. 
Wyckoff  and  C.  J.  Iysanda  (Amer.  J.  Sci.,  1926, 
[v],  11,  377 — 380). — Instead  of  balls  connected  by 
rods,  a  series  of  horizontal  glass  plates  is  recom¬ 
mended,  each  of  which  is  adjustable  at  any  desired 
height  by  means  of  nuts  working  along  four  uprights. 
The  atom  or  molecule  models  consist  of  paper  discs 
gummed  down  on  the  plates.  Illustrations  are  given 
showing  the  use  of  the  apparatus  for  p-quartz  and 
P-cristobalitc.  W.  A.  Caspari. 

Atomic  numbers  and  the  properties  of  ions  in 
the  crystal  lattice.  II.  Characteristic  fre¬ 
quency  and  the  constraint.  A.  F.  Scott  (J. 
Physical  Chem.,  1926,  30,  577 — 594;  cf.  A.,  1925, 
ii,  369). — The  characteristic  frequencies  of  the  elements 
and  the  alkali  halides  have  been  calculated  sub¬ 
stituting  the  values  found  by  X-ray  analysis  for  the 
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nearest  approach  of  the  ions  in  a  lattice,  in  Linde- 
mann’s  formula  (Physiltal.  Z.,  1910,  11,  609).  The 
characteristic  frequency,  v,  is  connected  with  other 
properties  of  the  elements,  particularly  with  those 
forces  which  are  regarded  as  chemical.  Atomic 
number,  Z,  and  v  are  connected  with  e,  the  valency 
electron,  by  the  function  v=cc/(Ze),  where  a  is  a 
constant  factor  or  parameter  for  a  particular  group 
in  the  periodic  table.  In  support  of  this,  straight 
lines  result  when  the  values  of  v  for  the  elements  of 
a  group  are  plotted  against  those  for  the  alkali  metals, 
with  the  corresponding  parameters  as  tangents. 
Linear  graphs  are  also  obtained  with  the  alkali 
chlorides  against  the  alkali  halides. 

The  constraint  on  an  ion,  i.e.,  the  restoring  force 
per  unit  displacement,  is  the  resultant  of  two  forces, 
repellent  and  attractive,  and  on  this  postulate  the 
distance  between  ions  is  shown  to  vary  with  the 
square  root  of  the  constraint,  which  can  be  expressed 
for  elements  and  salts  by  a  linear  equation  involving 
atomic  numbers.  L.  S.  Theobald. 

Results  of  crystal  analysis.  L.  Vecard  (Phil. 
Mag.,  1926,  [vii],  1,  1151 — 1193). — Crystals  of  zircon, 
rutile,  cassiterite,  and  anatase  which  were  analysed 
previously  by  the  X-ray  spectrometer  method  (A., 
1916,  ii,  405,  593)  have  been  examined  by  the  powder 
method.  The  examination  has  been  extended  to 
scheelite  and  powellite.  The  structures  originally 
assigned  to  rutile  and  cassiterite  have  been  confirmed, 
and  it  is  concluded  that  these  minerals  with  a  space- 
group  D'J,  are  not  exactly  isomorphous  with  zircon 
with  the  space-group  D™.  The  ionic  radii  have  been 
calculated  to  be  as  follows  :  anatase  1-32,  0-63  A. 
for  oxygen  and  titanium;  rutile  1-31  and  0-67  for 
oxygen  and  titanium;  cassiterite  1-30  and  0-75  for 
oxygen  and  tin ;  zircon,  1*18,  0-99,  and  0-49  A.  for 
oxygen,  zirconium,  and  silicon,  respectively.  With¬ 
out  the  oxygen  atoms,  zircon  and  scheelite  have  the 
same  space-groups.  Consideration  of  the  oxygen 
atoms,  however,  reduces  the  symmetry  of  scheelite 
to  the  space-group  G'V  The  crystal  molecule  consists 
of  eight  scheelite  molecules,  each  tungsten  atom 
being  surrounded  by  four  oxygen  atoms,  the  centres 
of  which  are  at  the  corners  of  a  tetrahedron  which 
is  somewhat  compressed  in  the  direction  of  the 
c-axis,  whilst  each  calcium  atom  is  in  contact  with 
eight  oxygen  atoms,  and  each  oxygen  atom  touches 
two  calcium,  one  tungsten,  and  two  other  oxygen 
atoms.  The  lattice  dimensions  are  for  scheelite 
a  =  7-44,  c=  11-35,  and  for  powellite  a  =  7-4, 
c=  11-44  A.  When  the  proper  space-filling  con¬ 
ditions  are  realised,  the  ionic  diameters  are  :  scheelite, 
1-125,  1-11,  and  1-04  A.  for  oxygen,  calcium,  and 
tungsten,  respectively;  powellite,  1-12,  1-12,  and 
103  A.  for  oxygen,  calcium,  and  molybdenum, 
respectively.  A.  E.  Mitchell. 

Intensity  of  reflexion  of  X-rays  by  crystals. 
W.  L.  Bragg,  C.  G.  Darivin,  and  R.  W.  James 
(Phil.  Mag.,  1926,  [vii],  1,  897 — 922). — A  general 
review  of  the  formulas  describing  the  intensity  of 
reflexion  of  X-rays  from  a  crystal,  with  special 
reference  to  those  of  Darwin  (ibid.,  1914,  [vi],  27, 
315,  675)  for  the  cases  of  reflexion  from  an  imperfect 
and  from  a  perfect  crystal.  Numerical  comparison 


shows  that  rock-salt,  fluorspar,  and  barytes 
approximate  closely  to  the  imperfect  type,  whilst 
calcite  is  intermediate.  It  is  considered  that  most 
crystals  approach  the  imperfect  type,  but  that  tlicir 
degrees  of  perfection  arc  sufficiently  high  to  warrant 
the  modifying  of  the  mosaic  formula  by  means  of 
the  corrections  for  primary  and  secondary  extinctions 
described  by  Darwin  (A.,  1922,  ii,  416). 

A.  E.  Mitchell. 

Reflexion  of  X-rays  from  crystals.  R.  Schlapp 
(Phil.  Mag.,  1926,  [vii],  1,  1009— 1025).— A  mathe¬ 
matical  analysis  of  the  principal  phenomena  of  the 
X-ray  optics  of  perfect  crystals  composed  of  a  periodic¬ 
ally  stratified  medium  in  which  the  specific  inductive 
capacity  is  a  periodic  function  of  distance  from  a 
given  plane.  The  analysis  leads  to  values  of  the 
factors  representing  the  influence  on  the  intensity 
of  reflexion,  of  polarisation,  structure,  and  temper¬ 
ature,  which  are  in  agreement  with  the  later  results  of 
Darwin  and  of  Ewald  (Physikal.  Z.,  1924,  26,  29). 

A.  E.  Mitchell. 

Scattering  powers  of  calcium  and  fluorine  for 
X-rays.  R.  W.  James  and  J.  T.  Randall  (Phil. 
Mag.,  1926,  [vii],  1,  1202— 1214).— The  absolute 
intensities  of  reflexion  have  been  measured  for  a  series 
of  X-ray  spectra  from  fluorite.  The  spectra  group 
themselves  into  tlircc  sections,  corresponding  with 
structure-amplitudes  of  the  types  Ca+2F,  Ca,  and 
Ca  —  2F.  The  spectra  of  the  type  Ca  —  2F  become 
more  important  relatively  to  those  of  the  types  Ca 
and  Ca  +  2F  as  the  magnitude  of  the  glancing  angle 
increases,  thus  showing  that  the  scattering  power  of 
fluorine  is  less  important  relatively  to  that  of  calcium 
at  large  scattering  angles.  Calculations,  by  different 
methods,  of  the  scattering  power  of  fluorine  lead  to 
divergent  results,  which  are  corrected  by  assuming 
that  the  divergence  is  due  to  increased  absorption 
due  to  extinction  and  that  the  extinction  is  pro¬ 
portional  to  the  observed  intensity  of  the  reflected 
radiation.  The  values  of  the  scattering  powers  for 
fluorine  and  calcium  obtained  from  the  observations 
are  compared  with  those  calculated  by  Hartree  (A., 
1925,  ii,  735)  when  there  is  a  considerable  disagree¬ 
ment  in  the  values  for  calcium  at  large  glancing 
angles;  the  observed  values  are  higher  than  those 
calculated.  It  is  suggested  that  the  differences  are 
due  to  the  increasing  fraction  of  the  incident  radiation, 
which,  at  high  angles  of  scattering,  will  undergo 
Compton  scattering  and  therefore  not  play  any  part 
in  the  interference.  A.  E.  Mitchell. 

X-Ray  analyses.  II.  Photometric  determin¬ 
ation  of  X-ray  spectral  lines  by  the  silver  grain 
method.  P.  Gunther  and  G.  Wilcke  (Z.  physikal. 
Chem.,  1926,  119,  219—246;  cf.  A.,  1925,  ii,  237).— 
Results  accurate  to  0-1%  can  be  obtained  by  the 
silver-grain  method  of  Eggert  and  Noddack  (cf.  A., 
1923,  ii,  526;  Meidinger,  ibid.,  1925,  ii,  143)  provided 
that  the  relative  darkening  is  not  greater  than 
1:3.  When  comparison  is  made  between  strong 
and  weak  lines,  a  suitable  aluminium  screen  should 
be  interposed  so  as  to  reduce  the  effect  of  the  former. 
The  method  is  used  to  determine  the  composition 
of  gadolinite  and  to  follow-  the  fractionation  of  rare 
eartlis.  H,  Terrey. 
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Evaluation  of  the  size  of  ions.  H.  G.  Grimm  and 
H.  Wolef  (Z.  physikal.  Chem.,  1926,  119,  254 — 
274). — From  crystal  structure  and  physical  pro¬ 
perties  having  the  dimensions  of  length  only  the 
sizes  of  uni-,  bi-,  ter-,  and  quadri- valent  ions  have 
been  calculated  with  results  correct  to  about  10%. 
Differences  in  passing  from  one  column  to  the  next 
in  the  periodic  classification  are  of  the  same  order 
except  for  oxygen  and  barium.  H.  Terrev. 

Lattice  constants  of  the  platinum  metals  and 
of  silver  and  gold.  The  lanthanide  contraction. 
T.  Barth  and  G.  Lunde  (Z.  physikal.  Chem.,  1920, 
121,  78 — 102). — The  following  values  of  a0,  expressed 
in  A.,  have  been  obtained  by  the  method  previously 
employed  (this  vol.,  114):  silver,  4-078;  gold, 
4-070;  iridium,  3-S23 ;  ruthenium,  2-695;  osmium, 
2-724.  For  the  last  two,  c0=4-273  and  4-314, 
respectively.  With  increasing  pressure,  the  difference 
between  the  lattice  dimensions  of  silver  and  gold 
diminishes  and  ultimately  disappears  at  14,000  atm. 
The  increase  in  lattice  dimensions  in  passing  from 
one  element  to  the  next  higher  element  in  the  same 
group  of  the  periodic  classification  decreases  with 
increasing  atomic  number,  from  which  it  is  inferred 
that  some  other  effect  besides  the  lanthanide  con¬ 
traction  comes  into  play.  R.  Cuthill. 

Crystallography  of  2:1  sodium  sulphate- 
carbonate.  A.  F.  Rogers  (Amer.  J.  Sci.,  1926, 
[v],  11,  473 — 476). — The  compound  2Na2S04,Na2C03 
separates  when  the  brine  of  Searlcs  Lake,  California, 
is  heated  above  25°.  The  system  Na2C03-NaCl~ 
Na,S04-H20  has  been  studied  at  various  temper¬ 
atures.  The  crystals  now  described  were  deposited 
on  a  lump  of  sodium  chloride  that  was  suspended 
in  a  saturated  solution  of  sodium  sulphate  and  sodium 
carbonate  at  50°.  They  are  orthorhombic  with 
a  :  b  :  c  =  0-579  :  1  :  1-213 ;  va  1-463,  np  1-469,  vy 
1-480.  L.  J.  Spencer. 

Electrostatic  potential  energy,  and  rhomb  o- 
hedral  angle,  of  carbonate  and  nitrate  crystals 
of  calcite  type.  S.  Chapman,  J.  Topping,  and  J. 
Morrall  (Proc.  Roy.  Soc.,  1926,  A,  111,  25—56). — 
A  detailed  description  of  the  method  of  calculation 
and  the  results  of  Bragg  and  Chapman  (A.,  1925, 
ii,  92),  together  with  an  extension  to  the  case  of 
sodium  nitrate.  For  this  salt  the  rhombohedral  angle 
is  calculated  to  be  102°  26',  the  observed  value  being 
102°  42-5'.  The  results  can  be  used  to  calculate  the 
distance  between  the  electrostatic  centres  of  the 
oxygen  ions  in  the  carbonate  and  nitrate  groups  from 
the  observed  rhombohedral  angles.  R.  Cuthill. 

Crystal  structure  of  the  fluorides  of  certain 
bivalent  metals  :  anhydrous  FeF2,  CoF2,  NiF2, 
and  ZnF2.  A.  Ferrari  (Atti  R.  Accad.  Lincei, 
1926,  [vi],  3,  324 — 331). — These  fluorides  all  exhibit 
the  same  tetragonal  crystalline  lattice  of  the  rutile 
type,  the  dimensions  of  the  elementary  cell,  which 
contains  two  molecules,  being  : 

^  in  A.  c  in  A.  Vol.  in  A <7(cnlc,).  d((ixp.|. 


FeFj .  4-670  3-297  71-91  4-333  4-09 

CoF, .  4-695  3-193  70-38  4-574  4-43 

NiFj .  4-710  3-118  69-17  4-641  4-63 

ZnFj .  4-715  3-131  69-60  4-932  4-84 


T.  H.  Pope. 


X-Ray  investigation  of  the  crystal  lattices  of 
manganous  fluoride  and  manganese  dioxide. 
A.  Ferrari  (Atti  R.  Accad.  Lincei,  1926,  [vi],  3, 
224 — 230). — Manganous  fluoride  and  various  forms 
of  natural  and  artificial  manganese  dioxide  have 
been  examined  by  the  X-ray  method,  use  being 
made  of  an  anti-cathode  of  chromium.  Manganous 
fluoride  crystallises  in  the  tetragonal  system  and 
has  a  rutile  structure,  the  axial  ratio  c  :  a  being 
0-675  :  the  elementary  cell  contains  two  molecules; 
ft=4-805,  c=3-284  A. ;  d  (calc.)  is  3-97,  d  (exp.) 
3-98.  Manganese  dioxide  exhibits  the  same  lattice 
as  the  fluoride,  but  with  somewhat  different  dimen¬ 
sions  :  a=4-380,  c=2-856  A. ;  d  (calc.)  5-27  exceeds 
the  highest  experimental  value,  5-08,  and  the  axial 
ratio,  c  :  a=0-625,  is  appreciably  below  that  found 
crystallographically,  0-664.  X-Ray  examination 
shows  that  the  dioxide  exists  in  only  one  crystalline 
form,  which  is  the  tetragonal  form  of  polyanite. 
The  supposed  rhombic  form,  pyrolusite,  is  certainly 
pseudomorphous.  T.  H.  Pope, 

Crystal  structure  of  a-  and  (2-cadmium 
sulphide  and  wurtzite.  F.  Ulrich  and  W. 
Zachariasen  (Z.  Krist.,  1925,  62,  260 — 273;  from 
Chem.  Zentr.,  1926,  I,  862 — S63). — a-Cadmium 
sulphide,  prepared  by  heating  the  precipitated  sub¬ 
stance  at  700 — 800°  in  an  atmosphere  of  sulphur 
vapour,  is  apparently  identical  with  greenockite  and 
isomorphous  with  wurtzite  and  forms  hexagonal 
crystals  having  the  space-group,  C'i,. ;  a=4-142, 
c=6-724  A.  Co-ordinates  :  Cd  (§,  0),  (£,  §,  -J), 

S  (§,  b  p),  (b  §,  ?)  +  i),  parameter  p  =  |.  (3-Cadmium 
sulphide,  prepared  by  precipitation  of  a  solution  of 
cadmium  sulphate  with  hydrogen  sulphide  and 
subsequent  drying  at  70°,  forms  regular  crystals 
isomorphous  with  zinc  blende;  a=5-820  A.  Wurt¬ 
zite  :  a=3-836,  c=6-277  A.  J.  S.  Carter. 

Crystal  structure  of  perowskite  and  related 
substances.  T.  Barth  (Norsk.  Geol.  Tids.,  1925, 
8,  1 — 16;  from  Chem.  Zentr.,  1926,  I,  11). — Applic¬ 
ation  of  the  Debye-Scherrer  method  to  perowskite, 
CaTi03,  shows  that  the  structure  is  pseudo-regular. 
Assuming  one  molecule  in  the  parallelepiped,  the 
edge  of  the  cube  is  3-795  A.  Dysanalyte  exists  as 
mixed  crystals  of  CaTiOs  and  NaNbOs,  and  is  pseudo- 
cubic,  the  edge  being  3-826  A.  Prepared  NaNbOa, 
which  in  the  form  of  fine  crystals  is  double-refracting, 
is  also  pseiulo-cubic,  the  edge  being  3  890  A.  The 
atom  positions  in  perowskite  are  :  Ca  (0,  0,  0),  Ti 
(•}.  2.  i),  o  (0, 1 1),  (b  0,  l),  (l  b  0).  J.  S.  Carter. 

Crystal  structure  of  cinnabar  isomorphs. 
W.  Hartwig  (Sitzungsber.  Preuss.  Akad.  Wiss. 
Berlin,  1926,  79 — 80). — Measurements  of  d100  in  A. 
and  of  the  density  of  the  following  minerals,  all  of 
the  zinc-blende  type,  were  made  by  means  of  X-ray 
powder  photographs  :  metacinnabarite,  MgS,  5-822, 
7-722;  guadalcazarite,  (Hg,Zn)(S,Se),  5-781,  7-396; 
onofrite,  Hg(S,Se),  5-906,  7-920;  tiemannite,  HgSe, 
6-069,  8-199;  coloradoite,  HgTe,  6-444,  8-025. 

W.  A.  Caspari. 

X-Ray  diffraction  patterns  of  mullite  and 
sillimanite.  R.  W.  G.  Wyckoff,  J.  W.  Greig,  and 
N.  L.  Bowen  (Amer.  J.  Sci.,  1926,  [v],  11,  459— 
472). — Lane,  powder,  and  spectrographic  photographs 
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of  natural  fibrolite  and  of  artificial  and  natural 
mullite  gave  almost  identical  results,  the  unit  cell 
being  taken  as  a=5-70,  6=7-66,  c=2-85  A.  for  both. 
This  unit  contains  2  mols.  of  fibrolite  (Al203,Si02)  or 
0-75  mol.  of  mullite  (3Al20p,2Si02).  These  puzzling 
and  anomalous  results  are  discussed.  The  suggestion 
that  mullite  breaks  down  on  cooling  into  a  mixture 
of  fibrolite  and  amorphous  alumina  is  not  considered 
probable.  L.  J.  Spencer. 

Temperature  of  paramorphic  transformation 
of  cristobalite.  R.  Weil  (Compt.  rend.,  192G, 
182,  11G5 — 1 1 67  ;  cf.  A.,  1925,  ii,  757). — A  reply  to 
Longchambon  (A.,  1925,  ii,  1131).  The  experimental 
procedure  by  which  a  constant  transition  temper¬ 
ature  can  be  observed  is  described.  Each  portion 
of  the  crystal  is  transformed  suddenly  at  constant 
temperature,  although  different  portions  may  have 
different  transition  temperatures.  E.  6.  Soper. 

Colour  and  structure  of  quartz.  R.  Klemm  and 
G.  0.  Wild  (Centr.  Min.,  A,  1925,  270—273 ;  from 
Chem.  Zentr.,  1926,  I,  41). — Consideration  of  the 
colour  and  crystallography  of  different  types  of 
quartz  suggests  that  rock-crystal,  citrine,  and  smoky 
quartz  should  be  classified  together,  amethyst  being 
abnormal.  Spectral  examination,  using  the  carbon 
are,  failed  to  detect  the  presence  of  impurity  elements 
in  the  various  types.  J.  S.  Carter. 

Spectroscopic  examination*  of  minerals.  I. 
Sapphire.  G.  0.  Wild  and  R.  Klemm  (Centr. 
Min.,  A,  1925,  273—274;  from  Chem.  Zentr.,  1926, 
I,  41 ;  cf.  preceding  abstract). — A  bluish-green 
natural  specimen  and  a  prepared  sapphire  were 
examined  spectroscopically  using  the  carbon  are. 
The  mineral  had  a  higher  proportion  of  titanium 
to  iron  than  the  prepared  specimen,  both  specimens 
containing  magnesium.  A  colourless  true  sapphire 
from  Ceylon  was  free  from  iron.  Two  lines  of  silver 
and  seven  of  germanium  were  clearly  seen. 

J.  S.  Carter. 

Imperfect  crystallisation  in  certain  long  chain 
compounds.  A.  Muller  (Nature,  192G,  117,  721). 
— Stearolic  and  behenolic  acids  are  monoclinic,  space- 
group  C%,.  A  crystal  flake  of  behenolic  acid, 
CH3,[CH2]7,C:C'[CH2]11'C02H,  proved  to  be  built  up 
of  small  crystal  elements  oriented  with  their  6  axes 
in  common.  The  degree  of  freedom  required  to 
explain  the  powder  photograph  effect  consists  in 
rotation  round  the  b  axis.  Similar  effects  are  obtained 
with  crystals,  e.g.,  of  rock  salt  or  maleic  acid,  bent 
so  that  one  crystal  axis  remains  undistorted,  whereby 
an  internal  breaking  up  of  the  crystal  takes  place. 
Behenolic  and  stearolic  acids,  and  probably  many 
other  long  chain  compounds,  are  deposited  abnormally, 
first  by  orientation  of  small  crystal  elements  in  parallel 
layers,  and  secondly  by  orientation  of  these  elements 
parallel  to  a  definite  direction  in  the  layer. 

A.  A.  Eldridoe. 

Crystal  structure  of  pentaerythritol.  I.  Njtta 
(Bull.  Chem.  Soc.  Japan,  192G,  1,  62 — 63;  cf.  Mark 
and  Weissenberg,  A.,  1923, i,  1055). — Lane  photographs 
show  that  there  are  no  planes  of  symmetry  parallel 
to  the  c  axis.  S']  and  CJ  are  the  only  possible  space- 
groups.  Whichever  be  proved  lo  be  the  space-group, 
u  u 


it  will  follow  that  the  central  carbon  atom  is  tetra- 
hedrally  placed  with  regard  to  the  GHvOH  groups. 

W.  A.  Caspari. 

-Y-Ray  investigations  of  highly  polymerised 
organic  substances  to  determine  the  limiting 
values  of  their  mol.  wts.  R.  0.  Herzoo  (Physikal. 
Z.,  1920,  27,  378— 379).— Ott’s  work  (this  vol., 
460)  is  criticised.  The  method  described  has  been 
tested  on  eight  substances  of  known  structure  with 
poor  results  ;  it  indicates,  however,  the  general  order 
of  magnitude  of  the  mol.  Art.  R.  A.  Morton. 

Laue  photographs  of  crystalline  benzene.  B. 
Broom£  (Z.  Krist.,  1925,  62,  325;  from  Chem. 
Zentr.,  1926, 1,  827). — Laue  photographs  of  crystalline 
benzene  shoiv  that  the  crystals  belong  to  the  rhombic 
system,  having  a  :  b  :  c=l  :  0-770  :  0-728.  The  ele¬ 
mentary  parallelepiped  containing  4  mols.  suggested 
by  the  author  (Physikal.  Z.,  1923,  24,  124)  as  a  result 
of  Debye-Scherrcr  measurements  is  thus  confirmed  : 
a=9-76;  6=7-39;  r=fi-85  A.  J.  8.  Carter. 

Evidence  in  favour  of  a  dual-theory  of  metallic 
conduction.  E.  H.  Hall  (Proc.  Nat.  Acad.  Sci., 
1926,  12,  326 — 328). — The  observed  Peltier  develop¬ 
ment  of  heat  where  an  electric  current  changes 
direction  within  a  metal  crystal  (Bridgman,  A., 

1925,  ii,  1136)  is  readily  explained  by  the  dual¬ 
theory  formula  previously  suggested  by  the  author 
(Proc.  Nat.  Acad.  Sci.,  1921,  7,  63).  J.  S.  Carter. 

Magnetic  properties  of  single  crystals  of  iron. 

K.  Honda,  8.  Iyaya,  and  Y.  Masuyama  (Nature, 

1926,  117,  753 — 754). — The  magnetisation  curve  for 

single  crystals  of  iron  is  almost  vertical  up  to  an 
intensity  of  magnetisation  of  1000  c.g.s.u.;  it  then 
shows  tivo  sharp  bends,  saturation  being  attained 
at  1710  c.g.s.u.  The  hysteresis  loss  of  a  single  crystal 
of  pure  iron  is  only  about  10%  of  that  of  sheet  iron 
containing  silicon ;  single  crystals  sIioav  a  Arery  large 
magnetic  expansion,  variations  in  the  value  of  which 
arc  discussed.  A.  A.  Eldridoe. 

Magnetic  properties  of  single  crystals  of  iron. 
W.  L.  Webster  (Nature,  1926,  117,  859). 

Arrangement  of  atoms  in  tetragonal  crystals 
of  the  mercurous  halides.  Calculation  of  the 
optical  double  refraction  of  mercurous  chloride. 

E.  Hylleras  (Z.  Physik,  1926,  36,  859 — 896). — A 
more  detailed  account  of  Avork  already  published 
(this  vol.,  114). 

(Hardness  of]  diamond.  W.  E.  Eprler  and 
H.  Rose  (Centr.  Min.,  A,  1925,  251 — 253  ;  from  Chem. 
Zentr.,  1926,  I,  40). — The  hardness  of  diamond  is 
not  the  same  in  all  directions,  being  least  parallel 
to  the  cube  faces,  greater  parallel  to  the  rhombo- 
dodeeahedral  faces,  and  greatest  parallel  to  the 
tetrahedral  faces.  J.  N.  Carter. 

Hardness  of  carbon  steels  at  high  temper¬ 
atures.  I.  G.  Slater  and  T.  JI.  Turner. — Sec  B,, 
1926,491. 

Ratio  of  tensile  strength  of  steel  to  the  Brinell 
hardness  number.  R.  H.  Greaves  and  J.  A. 
Jones. — Sec  B.,  1926,  491. 
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Behaviour  of  single  crystals  of  aluminium 
under  static  and  repeated  stress.  H.  J.  Gough, 
D.  Hanson,  and  S.  J.  Weight  (Phil.  Trans.,  1926, 
A,  226,  1 — 30). — Investigation  of  the  effect  of 
repeated  stress  on  various  metal  aggregates  indicated 
that  fracture  occurred  when  hardening  by  slip  had 
exceeded  a  limiting  value  (cf.  B.,  1923,  1182a). 
Further  evidence  is  obtained  from  the  behaviour  of 
single  crystals  of  aluminium  subjected  to  reversed 
direct  stresses,  reversed  torsional  stresses,  single 
blow  tensile  impact,  and  slow  cycles  of  repeated 
tensile  loading.  Single  crystal  test  pieces  up  to 
0-5  inch  diameter  were  used,  and  changes  in  structure 
were  followed  microscopically  and  by  means  of 
X-rays.  It  was  established  that  slip  bands  formed 
under  repeated  stress  represent  traces  of  slip  planes 
on  the  surface  of  the  specimen.  In  the  early  stages 
slip  takes  place  on  all  four  octahedral  planes  of  the 
crystal,  but  is  subsequently  confined  to  a  conjugate 
pair  of  (111)  planes.  Change  in  the  relative  position 
of  the  specimen  and  crystal  axis  during  test  indicated 
that  the  direction  of  slip  was  the  (110)  direction,  and 
this  was  confirmed  by  the  distortion  of  the  test 
piece,  which  became  elliptical  in  section.  The  effect 
of  slip  is  to  produce  greater  resistance  to  slip,  not 
only  on  the  slipping  planes,  but  also  on  planes  which 
intersect  them.  The  single  crystal  has  no  primitive 
elasticity,  and  plastic  strain  occurred  under  the 
lowest  stress  used.  Hardening  is  attributed  to  a 
rumpling  of  the  crystal  planes,  and  not  to  a  uniform 
bonding.  C.  J.  Smitiiells. 

Influence  of  tire  mean  principal  stress  on  the 
flow  of  iron,  copper,  and  nickel.  W.  Lode  (Z. 
Physik,  1926,  36,  913 — 939). — Experiments  are 
described  on  tubes  of  iron,  copper,  and  nickel  subjected 
to  tension  and  to  internal  pressure.  The  elastic  limit, 
rate  of  flow,  dependence  of  the  stress  causing  flow  on 
the  nature  of  the  flow,  and  the  influence  of  the  mean 
principal  stress  on  the  greatest  difference  of  tension  in 
the  plastic  state  are  fully  discussed.  E.  B.  Ludlam. 

Properties  of  gold-silver-copper  alloys.  L. 
Sterner-Rainer  (Z.  Mctallk.,  1926,  18,  143 — 148; 
cf.  B.,  1925,  552). — The  m.  p.,  hardness,  tensile 
strength,  and  elongation  of  alloys  of  the  gold-silver- 
copper  series  have  been  determined  and  the  results 
arc  reproduced  in  graphical  form.  The  minimum 
m.  p.  of  the  series  (790°)  occurs  in  alloys  containing 
a  large  proportion  of  the  silver-copper  eutectie,  i.e., 
in  alloys  containing  25 — 35%  Cu  with  0 — 40%  Au 
and  the  rest  silver.  The  maximum  hardness  of 
alloys  annealed  at  740°  and  quenched  from  above 
400°  to  avoid  formation  of  gold-copper  compounds 
is  150  with  the  alloy  containing  50%  Au,  25%  Cu, 
and  25%  Ag,  whilst  the  strongest  alloy  (tensile 
strength  61  kg. /mm.2)  is  that  containing  50%  Au, 
33-3%  Ag,  and  16-7%  Cu.  The  tensile  strength  of 
14-carat  alloys  increases  as  copper  is  substituted 
for  silver,  first  rapidly,  then  more  slowly  to  a  maximum 
with  27-7%  Cu,  then  falls  slightly;  the  hardness 
increases  from  40  with  41-5%  Ag  to  a  maximum 
of  140  with  24-9%  Cu  and  16-6%  Ag,  then  falls  to 
82  with  41-5%  Cu,  and  the  elongation  falls  slightly 
from  40%  with  41-5%  Ag  to  34%  with  25%  Ag, 
then  increases  somewhat  irregularly  to  more  than 


50%  with  41-5%  Cu.  In  all  cases,  cold-rolling 
increases  the  hardness  and  tensile  strength,  but  has 
no  effect  on  the  shape  of  the  tensile  strength  curve. 
The  hardness  curves  of  cokl-worked  14-carat  alloys 
show  maxima  at  16-5%  Cu  and  31  T%  Cu  and  a 
well-marked  minimum  at  27-7%  Cu ;  severely  cold- 
worked  alloys  have  the  same  elongation  whatever  the 
composition.  A.  R.  Powell. 

Strength  and  plasticity  of  bismuth  crystals. 
M.  Georgieff  and  E.  Sciimid  (Z.  Physik,  1926,  36, 
759 — 774). — The  breaking  strain  of  bismuth  crystals 
by  a  force  perpendicular  to  the  plane  of  splitting  is 
324  g./mm.2.  It  is  independent  of  temperature 
between  —  80°  and  -f-  20°.  The  plastic  deformation 
begins  at  a  definite  critical  tension  which  diminishes 
with  rising  temperature  up  to  200°  and  then  remains 
about  constant  until  the  m.  p.  is  reached.  Whether 
a  crystal  is  ductile  or  brittle  depends  on  its  orientation 
in  the  bismuth  wire.  E.  B.  Ludlam. 

Mechanical  force  exerted  by  growing  crystals. 
C.  W.  Correns  (Sitzungsber.  Preuss.  Akad.  Wiss. 
Berlin,  1926,  81 — 88). — The  conditions  are  discussed 
which  underlie  the  known  phenomenon  of  the  lifting 
of  a  glass  plate  by  an  alum  crystal  growing  in  its 
saturated  solution.  If  the  surface  tensions  between 
crystal  and  solution,  between  crystal  and  glass,  and 
between  solution  and  glass  be  ali  2,  <xlt  3,  and  a2, 3, 
respectively,  then  the  surface  energy  w(ffi,3_<Ii,2 
— <t2,  3),  where  w  is  the  area,  does  work  in  lifting  the 
plate.  In  the  process,  an  infiltration  of  solution 
between  crystal  and  glass  takes  place.  It  is  found 
that  if  plates  of  muscovite  are  laid  between  crystal 
and  glass,  whereby  au  3  is  reduced  and  becomes  nearly 
equal  to  a.  ,,4-a,  ,,  no  appreciable  lifting  effect  is 
observed.  W.  A.  Caspari. 

Plastic  deformation  of  single  metallic  crystals. 
W.  E.  W.  Millington  and  F.  C.  Thompson  (Nature, 
1926,  117,  720—721). 

Micro-method  for  the  determination  of  mol. 
wts.  from  vapour  density.  J.  A.  Sanchez  (Anal. 
Asoc.  Quim.  Argentina,  1925,  13,  478 — 490). — The 
author  describes  a  micro-modification  of  the  ordinary 
Hoffmann  method  for  determining  vapour  pressure 
which  gives  good  results.  G.  W.  Robinson. 

Electrical  conductivity  of  metals.  S.  Procopiu 
(Bull.  Acad.  Sci.  Roumaine,  1926,  10,  8 — 12). — A 
formula  p =KGT,  expressing  the  relation  between 
the  specific  resistance  p,  specific  heat  G,  and  absolute 
temperature  T,  similar  to  an  empirical  one  pre¬ 
viously  given  by  Griineisen  (A.,  1918,  ii,  287),  is 
deduced  theoretically.  This  has  been  verified  for 
lead  over  a  wide  range  of  temperature,  although 
the  constant  K  increases  slightly  with  the  temper¬ 
ature.  To  explain  this  slight  divergence,  another 
constant,  a,  is  introduced,  and  it  is  shown  mathe¬ 
matically  that  the  formula  may  be  modified  by 
substituting  X'fl+ocT)2  for  K,  when  it  becomes 
P=X'CT(l+aT)2.  C.  J.  Still. 

Behaviour  of  selenium  exposed  to  the  action 
of  mesothorium  radiations.  W.  Del  Regno 
(Atti  R.  Accad.  Lincei,  1926,  [vi],  3,  201 — 205). — 
Measurements  are  recorded  of  the  action  of  meso¬ 
thorium  radiation  on  a  Griffin  cell  consisting  of  a 
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very  thin  layer  of  selenium  of  high  resistance.  The 
mesothorium  was  covered  with  thin  mica  and  in 
1915  had  an  activity  equal  to  that  of  27  nig.  of 
radium.  With  the  mesothorium  in  its  nearest 
position  to  the  selenium,  the  sensitiveness  of  the  cell, 
i.e.,  the  relative  variation  in  the  electrical  resistance 
of  the  cell,  was  marked,  the  variation  being  52% 
of  the  original  value  of  the  resistance  for  an  exposure 
of  4  min.  As  the  distance  between  cell  and  meso- 
thorium  is  increased,  the  sensitiveness  diminishes 
rapidly  at  first  and  slowly  later.  In  producing  this 
effect,  the  action  of  the  y-rays  is  small  compared  with 
that  of  the  (3-rays.  The  law  according  to  which  the 
sensitiveness  of  the  coll  varies  with  the  duration  of 
excitation  is  also  modified  with  change  in  the  distance 
between  the  cell  and  the  mesothorium. 

If  the  excitation  is  not  too  intense,  a  relatively 
short  time  suffices  for  the  cell  to  recover  conditions 
of  sensitiveness  almost  identical  with  those  preceding 
the  excitation.  With  alternate  equal  periods  of 
excitation  and  rest,  the  cell  exhibits,  after  the  first 
few  cycles,  an  almost  constant  variation  in  the 
resistance,  so  that  a  single  excitation  is  insufficient  to 
indicate  the  time  taken  by  the  selenium  to  recover  its 
original  sensitiveness  after  excitation.  T.  H.  Pope. 

Conductivity  of  fused  salts.  W.  Klemm  and 
W.  Biltz  (Z.  anorg.  Chem.,  1926,  152,  225—234; 
cf.  A.,  1925,  ii,  127). — The  conductivities  of  the 
following  salts  in  the  fused  state  have  been  measured 
at  various  temperatures :  mercuric,  mercurous, 
stannous,  yttrium,  lanthanum,  and  calcium  chlorides, 
and  mercuric  iodide.  With  the  exception  of  the 
first,  all  are  good  conductors,  and  the  conductivity 
increases  with  rise  of  temperature.  It.  Cuthill. 

Conductivity  and  molecular  state  of  fused 
salts.  W.  Biltz  and  W.  Klemm  (Z.  anorg.  Chem., 
1926,  152,  267 — 294). — A  review  of  published  data 
for  the  conductivities  of  fused  metal  halides  in  which 
the  following  generalisations  emerge.  Most  halides 
in  the  fused  state  have  a  specific  conductivity  of 
either  about  0-1 — 1-0  or  less  than  10's.  The  con¬ 
ductivity,  referred  to  the  volume  of  a  g. -equivalent, 
of  the  lower  chloride  of  a  metal  is  greater  than  that 
of  a  higher  chloride  of  the  same  metal.  Poor  con¬ 
ductors  have  relatively  low  m.  p.,  and  good  conductors 
relatively  high  m.  p.  R.  Cuthill. 

Electrical  conductivity  in  single  crystals  and 
in  crystal  aggregates.  G.  von  Hevesy  (Z. 
Physik,  1926,  36,  481 — 483).— The  increase  in  con¬ 
ductivity  in  crystal  aggregates  and  in  cracked  crystals 
as  compared  with  single  crystals  is  not  to  be  attri¬ 
buted  to  “  bad  places  ”  in  the  crystal  lattice,  but 
more  probably  to  surface  conduction  resulting  from 
the  absence  of  ions  on  one  side.  The  loosening  of 
the  lattice  resulting  from  rise  of  temperature  is  not 
due  to  the  previous  existence  of  “  bad  places  ”  in 
the  lattice.  E.  B.  Ludlam. 

Influence  of  elastic  deformation  on  the 
magnetic  disturbance  of  the  superconductivity 
of  tin.  Hysteresis  phenomena.  G.  J.  Sizoo, 
W.  J.  de  Haas,  and  H.  K.  Onnes  (Proc.  K.  Akad. 
Wetcnsch.  Amsterdam,  1926,  29,  221 — 232;  cf.  this 
vol.,  230). — The  transition  between  the  normal  con¬ 


ductive  and  the  superconductive  states  of  a  metal 
under  the  influence  of  a  magnetic  field  may  be  repre¬ 
sented  by  a  continuous  curve,  the  “  magnetic  trans¬ 
ition  curve.”  By  the  elastic  deformation  of  tin,  its 
magnetic  transition  curve  may  bo  displaced,  the  dis¬ 
placement  with  increasing  pressure  being  in  the 
direction  of  lower  fields.  The  curves  obtained  with 
an  increasing  and  a  decreasing  field,  respectively,  are 
not  coincident,  but  give  a  hysteresis  figure  of  a 
peculiar  form.  There  are  indications  that  the  de¬ 
scending  curve  is  not  continuous.  The  exact  effect 
of  variation  of  current  strength  was  difficult  to  deter¬ 
mine  owing  to  the  heterogeneity  of  the  field. 

M.  S.  Burr. 

Magnetic  disturbance  of  the  superconductivity 
of  mercury.  I  and  II.  W.  J.  de  Haas,  G.  J.  Sizoo, 
and  H.  K.  Onnes  (Proc.  Iv.  Akad.  Wetensch.  Am¬ 
sterdam,  1926,  29,  233 — 249,  249 — 263 ;  cf.  preceding 
abstract). — The  magnetic  transition  curves  of  highly 
purified  mercury  in  a  homogeneous  field  show  hys¬ 
teresis,  indicating  that  the  phenomenon  is  not  due 
to  the  presence  of  iron.  In  general,  the  descending 
curves,  and  in  one  case  the  ascending  curve,  have 
been  shown  to  be  discontinuous.  It  is  suggested 
that  these  discontinuities  depend  on  the  crystalline 
state  of  the  wire,  since  a  single-crystal  tin  wire  gave 
a  much  simpler  curve.  The  breadth  of  the  hysteresis 
figure  increases  a  little  with  decreasing  temperature. 

M.  S.  Burr. 

Decomposition  of  hydrogen  peroxide  by 
suspensions  of  certain  hydroxides.  (Mlle.)  S. 
Veil  (Compt.  rend.,  1926,  182,  1028 — 1031 ;  cf.  A., 
1925,  ii,  412). — The  hydroxides  of  iron  and  of  chrom¬ 
ium  in  contact  with  solutions  of  hydrogen  peroxide 
behave  similarly  to  that  of  nickel  and  become  con¬ 
tinuously  less  magnetic.  The  corresponding  values 
of  the  molecular  coefficient  of  magnetisation  of  the 
oxides  pass  through  a  maximum.  F.  G.  Soper. 

Magneto-chemical  reactions  of  hydroxides  in 
the  presence  of  hydrogen  peroxide.  (Mlle.)  S. 
Veil  (Compt.  rend.,  1926,  182,  1146 — 1148;  see  pre¬ 
ceding  abstract).- — Although  the  state  of  oxidation 
of  cobaltous  and  cupric  hydroxides  changes  during 
the  decomposit  ion  of  hydrogen  peroxide,  the  variation 
in  the  magnetic  properties  of  these  hydroxides  and 
their  corresponding  oxides  obtained  by  calcination  is 
analogous  to  that  of  other  hydroxides  previously 
studied.  F.  G.  Soper. 

Discontinuities  in  the  magnetisation  of  nickel. 
Realisation  of  a  state  with  a  simple  cycle.  R. 
Forrer  (J.  Phys.  Radium,  1926,  [vi],  7,  109 — 124). — 
See  A.,  1925,  ii,  486,  639. 

Glowing  of  lead  wire.  D.  Damianos  (Physikal. 
Z.,  1926,  27,  289 — 290). — The  glowing  of  lead  (m.  p. 
327°)  is  surprising,  since  substances  rarely  glow  below 
500°.  It  is  shown  that  the  glowing  wire  is  actually 
liquid,  but  that  in  spite  of  its  temperature  exceeding 
500°,  it  does  not  flow  because  a  thin  film  of  oxide 
possessing  a  high  tensile  strength  is  formed  on  heating 
the  wire  in  air.  This  acts  as  a  tube  retaining  the 
liquid  metal.  If  the  heating  of  a  fresh  wire  is  carried 
out  in  an  atmosphere  of  nitrogen  or  hydrogen,  the 
lead  melts  and  runs  without  glowing.  In  air  or 
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oxygon  tlie  resistance  changes  suddenly  at  the  m.  p., 
the  wire  sags,  and  on  further  heating  glows  without 
running.  R.  A.  Morton. 

Ratios  of  specific  heats  of  nitrogen  at  atmo¬ 
spheric  pressure  and  between  10°  and  —183°. 
J.  H.  Brinkavorth  (Proc.  Roy.  Soc.,  1920,  A..  Ill, 
124 — 133). — Using  the  method  of  Clement  and 
Desormes  and  substituting  Callendar’s  gas  equation 
for  the  ideal  equation,  the  ratio,  y,  of  the  specific 
heat  at  constant  pressure  to  that  at  constant  volume 
is  found  to  be  1-4054  at  10°,  1-4103  at  —78°,  and 
1-4454  at  —183°.  From  these  values  and  from  the 
same  equation,  the  molecular  heats  at  constant 
volume,  Cv,  at  these  temperatures  are  found  to  be 
4-922,  4-910,  and  4-914,  respectively,  whilst  the 
specific  heats  at  constant  pressure,  cp,  are  0-2408, 
0-2471,  and  0-2535.  If  Berthelot’s  equation  be  used 
throughout,  the  same  values  for  y,  Cc,  and  cv  are 
obtained  at  10°  and  —178°,  but  the  values  at  —183° 
are  1-459G,  4-988,  and  0-2597,  respectively.  Com¬ 
bination  of  Dixon  and  Greenwood’s  relation  (A.,  1924, 
ii,  144)  connecting  Cv  and  the  temperature  with 
Callendar’s  equation  gives  values  for  c„  which  closely 
approximate  to  those  above.  R.  Cuthill. 

Thermal  constants  of  solid  and  liquid  carbon 
dioxide.  O.  Maass  and  W.  H.  Barnes  (Proc.  Roy. 
Soc.,  1926,  A,  111,  224 — 244). — The  specific  heat  at 
constant  pressure  of  the  solid  has  been  measured 
between  —183°  and  —78-5°,  and  the  specific  heat  of 
the  liquid  between  25°  and  —78-5°.  Over  the  range 

—  56°  to  —110°,  the  values  of  the  former  can  be 
represented  by  the  expression  0-400— 0-00283T+ 
0-0000125T2,  where  T  is  the  absolute  temperature. 
By  direct  measurements  the  latent  heats  of  fusion 
and  sublimation  arc  found  to  be  45-3  and  136-9 
cal./g.,  respectively.  The  latent  heat  of  evaporation 
is  computed  to  be  88-1  cal./g.  The  coefficient  of 
expansion  of  the  solid  has  been  determined  between 

—  90°  and  —164°,  and  proves  to  be  abnormally  large, 
which  may  account  for  the  values  of  the  molecular 
heat,  obtained  by  direct  measurement,  being  much 
in  excess  of  those  deduced  for  carbon  dioxide  in 
combination  at  much  higher  temperatures.  Trouton’s 
constant  for  liquid  carbon  dioxide  is  calculated  to  be 
20-7,  thus  indicating  the  absence  of  association.  The 
density  of  liquid  propane  has  been  measured  at 
-183-3°,  -139-0°,  and  -133-3°.  R.  Cothill. 

Heat  capacity  of  non-polar  solid  compounds. 
E.  O.  Salant  (Proc.  Nat.  Acad.  Sci.,  1926,  12,  334 — 
337). — An  expression  for  the  molecular  heat  capacity 
of  a  non-polar  solid  compound  is  developed.  The 
various  terms  express  the  contributions  of  molecular 
vibrations,  linking  frequencies,  and  the  vibrations  of 
atoms  across  their  linkings.  This  equation  will  be 
applied  to  various  organic  solids,  the  approximations 
previously  recorded  (A.,  1925,  ii,  1042)  being  dis¬ 
carded.  J.  S.  Carter, 

Heat  capacities  and  heats  of  crystallisation  of 
some  isomeric  aromatic  compounds.  D.  H. 
Andrews,  G.  Lynn,  and  J.  Johnston  (J.  Amer. 
Chem.  Soc.,  1926,  48,  1274— 1287).— Tlie  m.  p.,  the 
latent  heats  of  fusion,  and  the  specific  heats  of  the 
liquid  and  of  the  solid  at  the  m.  p.  and  of  the  solid 


at  25°,  are  recorded  for  some  aromatic  compounds. 
The  specific  heats  of  the  solids  at  25°,  especially  o-, 
vi- ,  and  p-isomerides,  fall  within  a  narrow  range,  but 
the  heats  of  fusion  and  the  specific  heats  at  the 
m.  p.  are  greater  for  the  p-  than  for  the  corresponding 
o-isomerides.  The  ?n-isomerides  show  no  regularity. 

S.  K.  Tweedy. 

Specific  heats  of  isomerides  of  the  type  ortho, 
mot  a,  and  para  C6H4XY  from  110°  to  340°  Abs. 
D.  H.  Andrews  (J.  Amer.  Chem.  Soc.,  1926,  48, 
12S7 — 1298). — The  specific  heats  of  some  disubsti- 
tuted  benzene  derivatives  wore  measured  between 
110°  and  340°  Abs.  by  a  rapid  calorimetric  method 
accurate  to  1 — 2%.  The  structural  differences  be¬ 
tween  o-,  m- ,  and  p-isomerides  have  almost  no  effect 
on  the  specific  heat,  which  is  a  linear  function  of 
temperature ;  hence  the  entropies,  heats  of  formation, 
and  free  energies  of  formation  of  such  isomerides  are 
probably  very  nearly  equal.  S.  IC.  Tweedy. 

Theory  of  specific  heat  of  solutions.  F. 
ZwiCKY  (Physikal.  Z.,  1926,  27,  271 — 286). — A  more 
detailed  account  of  work  already  abstracted  (this 
vol.,  462;  A.,  1925,  ii,  1138).  Intermediate  mathe¬ 
matical  steps  are  displayed.  The  pressure  effect  due 
to  the  water  dipole  leads  to  a  correction  in  the  Milner- 
Debye  theory  of  osmotic  effects.  The  theory  can 
under  certain  conditions  harmonise  with  Tammann’s 
internal  pressure  conception  of  an  equation  of  state 
for  electrolytic  solutions.  R.  A.  Morton. 

[Latent]  heats  of  fusion  of  chloroform,  acetone, 
and  carbon  disulphide.  S.  Mitsuicuri  and  S. 
Aoki  (Sci.  Rep.  Tohoku  Imp.  Univ.,  1926,  15,  61 — 
71 ;  cf.  this  vol.,  356). — A  more  detailed  account  of 
work  already  published  (this  vol.,  568). 

Heats  of  combustion  of  cyclic  hydrocarbons. 
D.  P.  Konovalov  (J.  Chim.  phys.,  1926,  23,  359 — 
362;  cf.  J.C.S.,  1923,  123,  2184).— The  following 
heats  of  combustion  arc  determined  (Cal.15)  :  cyclo¬ 
hexene,  898-8;  methylenecycZohexane  (b.  p.  101 — 
102°),  1054-9;  (0,1,3)  dicyclohexane  (b.  p.  79-6 — 
S0-2°),  912-5.  These  and  existing  data  are  in  good 
agreement  with  the  formula  of  the  author  ( loc .  cit.), 
([J=4S-Stt.-|-*+5-3/t,  where  n  and  h  are  the  number 
of  oxygen  and  hydrogen  atoms  used  in  the  complete 
combustion  of  1  mol.  of  the  hydrocarbon  and  a-  is  a 
constant  for  a  particular  series.  For  benzene  and 
its  simple  derivatives  *=15,  but  the  presence  of  a 
side-chain  with  a  double  linking  near  the  benzene 
ring  increases  the  value  to  *=30  in  styrene,  and 
a-  and  p-methylstyrene.  For  the  polymethylencs 
eyefohexane,  eyefopentane,  and  methyleyefobutane, 
*=0.  For  eyefohexene  and  methylenecyctohexane 
*=15,  whilst  for  dicyclohexane  *=30.  The  same 
formula  can  be  used  for  the  heats  of  combustion  of 
mixtures  of  hydrocarbons.  W.  Hume-Rothery. 

Melting  points  of  normal  saturated  dibasic 
acids.  D.  A.  Fairweather  (Phil.  Mag.,  1926, 
[vii],  1,  944 — 950). — The  m.  p.  of  the  even  members 
of  the  series  of  normal  saturated  dicarboxylic  acids 
from  succinic  to  «-dotriacontanedicarboxylic  acid 
decrease  steadily,  with  the  increasing  length  of  the 
methylene  chain,  up  to  hexadecanedicarboxylic  acid, 
after  which  they  are  almost  constant.  Those  of  the 
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odd  members  arc  lower  than  those  of  the  even  and 
increase  steadily  with  the  increasing  length  of  the 
methylene  chain  until  the  m.  p.  curves  for  the  two 
groups  approach  one  another  asymptotically.  The 
m.  p.  of  the  diethyl  esters  of  the  series  increase 
'steadily  with  the  increasing  length  of  the  methylene 
chain,  those  of  both  the  odd  and  even  members 
falling  on  the  same  smooth  curve.  An  explanation 
of  these  and  associated  phenomena  is  based  on  the 
view  of  Ghallenor  and  Thorpe  (J.C.S.,  1923, 123, 2480) 
that  whilst  the  polarities  in  the  even  group  are 
crossed,  those  of  the  odd  tend  to  reinforce  one  another. 

A.  E.  Mitchell. 

Schleiermacher’s  method  for  measuring 
thermal  conductivity  of  gases.  H.  Busch  (Ann. 
Physik,  1926,  [iv],  80,  33 — 42 ;  cf.  Schneider,  this 
vol.,  462). — A  now  theoretical  treatment  is  advanced 
and  the  correction  terms  employed  by  Weber  (Ann. 
Physik,  1919,  [iv],  54,  327,  437)  arc  found  to  bo 
little  different  from  the  new  values. 

R.  A.  Morton. 

Dilatometric  investigation  of  the  A3  and  A4 
transformations  in  pure  iron.  S.  Sato  (Phil. 
Mag.,  1926,  [vii],  1,  996 — 1007). — The  thermal  expan¬ 
sion  of  pure  electrolytic  iron  up  to  about  1500°  has 
been  measured  by  means  of  a  special  differential 
dilatometer  in  which  cobalt,  which  exhibits  no  trans¬ 
formations  in  the  temperature  region  investigated, 
was  used  as  a  standard  of  reference.  During  heating, 
the  A4  transformation  is  accompanied  by  an  expan¬ 
sion  and  the  A3  transformation  by  a  contraction. 
The  transformations  were  reversible.  The  ratio  of 
the  magnitudes  of  the  change  of  length  due  to  the 
A3  and  A4  changes  is  about  10  :  3.  The  thermal 
dilatation  curve  of  8-iron  is  a  prolongation  of  that  of 
a-iron.  It  is  concluded,  therefore,  that  a-iron  and 
S-iron  arc  identical.  A.  E.  Mitchell. 

Temperature  of  the  acetylene  flame.  C. 
Heinrich  (Physikal.  Z.,  1926,  27,  287 — 288). — The 
temperature  of  burning  acetylene  has  been  determined 
by  spectral  pyrometry  for  wave-lengths  668,  588, 
and  502  (ijx.  Values  between  2148°  and  2365°  Abs. 
were  obtained.  The  most  probable  value,  2210°,  is 
compared  with  the  values  of  Ladenburg  and  Nichols, 
2115°,  and  of  Fdry,  2548°  Abs.  R.  A.  Morton. 

Complexity  of  the  solid  state.  III.  Behaviour 
of  pure  sulphur  trioxide.  II.  A.  Smits  and  P. 
Schoenmaker  (J.C.S.,  1926, 1108 — 1127  ;  cf.  A.,  1925, 
ii,  267). — The  unary  triple  point  observed  in  the  work 
on  the  ice-like  form  of  sulphur  trioxidc  is  at  16-8° 
and  158-5  mm.  The  low-melting,  asbestos-like  form 
is  in  inner  equilibrium  before  intensive  drying;  for 
this  form  heat  quantities  can  be  calculated,  and  the 
unary  triple  point  is  at  32-5°  and  398  mm.  The 
intensively  dried,  low-melting,  asbestos-like  form 
cannot  be  prepared  from  the  similarly  dried  ice- like 
form ;  instead  of  the  low-,  the  high-melting  form 
appears.  This  high-melting  asbestos-like  form  after 
intensive  drying  is  the  form  showing  the  most  marked 
diminution  of  vapour  pressure  ( e.g .,  59-1 — 3-7  cm. 
Hg)  on  distillation.  At  18°.  the  velocity  with  whicli 
inner  equilibrium  is  approached  is  imperceptible.  At 
higher  temperatures,  the  vapour  pressure  increases 


until  inner  equilibrium  is  reached.  The  unary  sub¬ 
limation  curve,  heat  quantities,  and  the  unary  triple 
point  at  62-2°  and  174-3  cm.  have  been  found.  The 
high-melting  asbestos-like  form  is  shown  to  be  a  mixed 
crystal  of  at  least  two  pseudo-components  differing 
widely  in  volatility  and  m.  p.  The  interpretation  is 
made  in  terms  of  the  senior  author’s  theory  of  allo¬ 
tropy.  R.  A.  Morton. 

Determination  of  gas  density  with  the  density 
balance.  I.  Efficiency  and  construction  of 
different  balances.  A.  Stock  and  G.  Ritter  (Z. 
physikal.  Chem.,  1926,  119,  333 — 367). — The  con¬ 
struction  and  sources  of  error  of  gas  density  balances 
are  discussed  and  the  following  new  types  are 
described.  (I)  A  simple  gas  density  balance  suitable 
for  general  purposes  and  accurate  to  at  least  1%. 
(II)  A  modification  of  I,  with  a  magnetic  zero-point 
adjustment.  (Ill)  A  quartz  precision  density  balance 
giving  an  accuracy  of  about  0-01%.  (IV)  A  modi¬ 
fication  of  III,  with  a  magnetic  zero-point  adjustment. 
Type  II  has  also  been  used  in  preliminary  experiments 
on  the  magnetic  weighing  of  gases. 

L.  F.  Gilbert. 

Variation  of  the  density  of  a  fluid  with  tem¬ 
perature.  A.  Predvoditelev  (Z.  Physik,  1926,  36, 
557 — 562). — The  empirical  formula!  of  Saslavsky  and 
Schaposchnikov  can  be  deduced  from  van  der  Waals’ 
equation.  Comparison  of  the  calculated  values  with 
experimental  data  for  organic  liquids  shows  slight 
deviations  only,  probably  due  to  a  factor  being  taken 
as  constant  over  a  certain  range  of  temperature  which 
is  not  rigidly  a  constant.  The  calculated  value  for 
neon  is,  however,  less  than  half  the  experimental. 

E.  13.  Ludlam. 

Density  measurements  with  fused  chlorides. 
W.  Klemm  and  J.  Rockstroh  (Z.  anorg.  Chem., 
1926,  152,  235 — 251). — Density  measurements  at  a 
series  of  temperatures  have  been  made  with  silver, 
potassium,  rubidium,  cuprous,  beryllium,  magnesium, 
zinc,  mercurous,  scandium,  yttrium,  lanthanum,  thal- 
lous,  thorium,  and  stannous  chlorides  in  the  fused 
state.  Except  with  zinc  chloride,  the  density  is  a 
linear  function  of  the  temperature.  The  following 
values  of  df  are  recorded  :  stannous  chloride,  3-950 ; 
scandium  chloride,  2-39 ;  yttrium  chloride,  2-67 ; 
lanthanum  chloride,  3-82.  The  following  m.  p.  have 
been  determined:  beryllium  chloride,  416°;  zinc 
chloride,  318°;  mercurous  chloride,  525°;  thorium 
chloride,  765°;  yttrium  chloride,  700°. 

R.  Cuthill. 

Indium  halides.  I.  W.  Klemm  (Z.  anorg. 
Chem.,  1926,  152,  252 — 266). — The  density  and  con¬ 
ductivity  of  indium  tribromide,  tri-iodide,  and  mono-, 
di-,  and  tri-chlorides  in  the  fused  state  have  been 
determined  at  various  temperatures,  and  are  each 
found  to  be  a  linear  function  of  the  temperature. 
In  the  case  of  the  trichloride  and  tribromide,  the 
temperature  coefficient  of  the  conductivity  is  neg¬ 
ative.  For  the  mono-,  di-,  and  tri-chlorides,  df  has 
the  values  4-19,  3-62,  and  3-46,  respectively,  whilst 
the  m.  p.  are  225°,  235°  (decomp.),  and  586°.  The 
m.  p.  of  the  tribromidc  and  tri-iodide  are  436°  and 
210°,  respectively.  R.  Cuthill. 
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Density  and  molecular  state  of  fused  salts. 
W.  Klemm  (Z.  anorg.  Chcm.,  1926, 152,  295—313). — 
An  analysis  of  available  data  for  the  densities  of 
salts  in  the  fused  state.  The  results,  taken  together 
with  those  obtained  from  a  consideration  of  con¬ 
ductivities  (this  vol.,  667),  support  the  view  that 
fused  salts  which  are  largely  undissociated  have  larger 
molecular  volumes  in  the  fused  state  than  those  which 
are  considerably  dissociated.  The  former  group  also 
possess  larger  coefficients  of  expansion  than  the  latter. 

R.  CimiiLL. 

Vapour-pressure  curve  and  molecular  heat  of 
vaporisation  of  liquid  carbon.  H.  Herbst 
(Physikal.  Z.,  1926,  27,  366 — 371). — The  temperature 
of  the  positive  crater  of  a  carbon  arc  increases  with 
increasing  current  or  voltage  and  other  factors,  until 
in  free  air  a  temperature  of  5500 — 6000°  Abs.  is 
attained.  The  m.  p.  of  graphite  is  3S00+1000  Abs. 
(cf.  A.,  1925,  ii,  759).  The  b.  p.  of  liquid  carbon 
under  atmospheric  pressure  certainly  exceeds  4700° 
Abs.  and  may  be  much  higher.  Assuming  a  b.  p.  of 
4900°/l  atm.  and  5720°/8  atm.,  the  molecular  heat 
of  vaporisation  is  calculated  as  141  Cal. ;  if  the  b.  p. 
is  6000°,  it  is  211  Cal.  The  heat  of  sublimation  of 
solid  carbon,  216  Cal.,  diminished  by  the  heat  of 
fusion,  gives  a  value  206  Cal.,  which  corresponds  well 
with  the  b.  p.  6000°.  It.  A.  Morton. 

Vapour  pressure  of  hydrogen  cyanide.  H. 
Sinozaki,  R.  Hara,  and  S.  Mitsukuri  (Bull.  Chem. 
Soc.  Japan,  1926,  1,  59 — 61). — Results  of  two  series 
of  observations,  between  —16°  and  +46°  (liquid) 
and  between  —86°  and  —14°  (solid),  are  tabulated. 
For  the  former  series,  log  p— —  1460-04/7'+0-47647 
log  T— 0-00073447'+6-82130,  and  for  the  latter,  log  p 
=—2014-39/7'+ 1-75  log  T-0-0040777,+6-82130,  arc 
suitable  interpolation  formulae.  W.  A.  Caspari. 

Critical  constants  and  vapour  tension  of 
carbonyl  chloride.  A.  F.  O.  Germann  and  Q.  W. 
Taylor  (J.  Amer.  Chem.  Soc.,  1926,  48,  1154 — 1159). 
— The  vapour  pressures  of  nearly  pure  carbonyl 
chloride  measured  at  both  high  and  low  temperatures 
agree  with  the  measurements  of  Paterno  and  Mazzuc- 
chclli  (A.,  1920,  ii,  309)  and  arc  given  by  log /p 
( atm.) =4-4659— (1207-9/71)  (13, 297/212).  The  observed 
critical  temperature  was  181-75°  and,  since  Hackspill 
and  Mathieu  (A.,  1919,  ii,  446)  found  183°,  the  round 
figure  182°  is  proposed,  whence  the  calculated  critical 
pressure  is  55-6  compared  with  the  observed  value 
of  55-3  atm.;  the  round  value  56  atm.  is  proposed. 
The  critical  density,  calculated  by  the  rule  of  Cailletet 
and  Mathias,  is  0-520.  S.  K.  Tweedy. 

[Limits  of  validity  of  gas  equations.]  J. 
Geissler  (Z.  Elektrochem.,  1926,  32,  217 ;  cf.  Herz, 
this  vol.,  342). — Since  it  has  been  shown  (A.,  1918,  ii, 
220 ;  Antonov,  ibid.,  1925,  ii,  865)  that  the  pressure- 
temperature  curves  of  saturated  vapours  are  discon¬ 
tinuous,  the  relative  merits  of  the  Berthelot  and  Wohl 
equations  can  be  tested  only  over  the  temperature 
range  between  two  points  of  discontinuity. 

R.  Cuthill. 

Internal  pressure  and  free  space.  W.  Herz 
(Z.  Elektrochem.,  1926,  32,  210— 213).— The  internal 
pressure,  B,  and  free  space,  V/,  i.e.,  the  difference 


between  the  molecular  volume  at  a  particular  tem¬ 
perature  and  that  at  0°  Abs.  (cf.  A.,  1919,  ii,  391), 
have  beemcalculatcd  for  a  number  of  liquids  over  a 
considerable  temperature  range.  In  general,  the 
value  of  the  product  BVf  does  not  vary  with  the 
temperature,  except  near  the  critical  point,  where  it 
falls  somewhat.  In  ascending  a  homologous  scries, 
B  falls  and  V;  rises  at  corresponding  temperatures. 

R.  Cuthill. 

Theory  of  the  state  of  matter.  V.  Residual 
valency.  VI.  Critical  volume.  F.  Schuster 
(Z.  Elektrochem.,  1926,  32,  188—191,  191—194; 
cf.  this  vol.,  342).- — -V.  It  is  suggested  that  for  a 
series  of  substances  with  molecules  of  the  same 
diameter,'  the  greatest  residual  valency,  as  manifested, 
c.g.,  by  associative  power,  will  bo  exhibited  by  that 
which  has  the  smallest  molecular  volume  and  highest 
internal  pressure.  This  view  is  supported  by 
examples.  Some  substances  possess  several  centres 
of  residual  valency,  which  saturate  themselves  by 
polymerisation,  whilst  others  possess  only  one,  and 
do  not  polymerise,  although  they  form  molecular 
compounds. 

VI.  By  means  of  van  Laar’s  equation  (“  Die 
Zustandsgleichung,”  Leipzig,  1924)  uc/6=(3+ 

0-038y'Tc)/(l+0-038y',/1c),  where  vc  is  the  critical 
volume,  'l'c  the  critical  temperature,  R  the  gas 
constant,  and  b  van  der  Waals’  constant,  combined 
with  the  relation  6=/£7’c/S_pc,  where  pc  is  the  critical 
pressure,  the  value  of  vc  has  been  calculated  for  66 
substances.  The  results  are  in  fair  agreement  with 
experimental  data,  and  in  general  the  property  appears 
to  be  additive.  R.  Cuthill. 

Structure  of  the  atomic  magnet.  Demon¬ 
stration  of  the  existence  of  a  doublet  in  nickel. 
R.  Forrer  (Compt.  rend.,  1926,  182,  1272 — 1275). — 
The  atomic  magnet  for  nickel  consists  of  a  right- 
angled  doublet.  This  provides  an  explanation  for 
many  observations.  R.  A.  Morton. 

Determination  of  surface  tension  by  the 
method  of  ripples.  P.  N.  Ghosh,  D.  Banerji, 
and  S.  K.  Datta  (Phil.  Mag.,  1926,  [vii],  1,  1252 — 
1258). — A  new  stroboscopic  method  for  the  deter¬ 
mination  of  the  surface  tension  of  liquids  by  the 
ripple  method  has  been  devised  in  which  the  measure¬ 
ments  are  made  photographically.  The  values  of 
the  surface  tension  of  water  obtained  by  this  method 
are  in  fair  agreement  with  thoso  of  Weinstein  and 
Volkmann,  obtained  by  the  capillary  tube  method, 
but  are  lower  than  those  obtained  by  other  workers 
employing  different  methods.  A.  E.  Mitchell. 

Variation  of  surface  tension  of  pure  water 
with  time.  F.  Schmidt  and  H.  Steyer  (Ann. 
Physik,  1926,  [iv],  79,  442 — 464). — A  method  of 
determining  the  surface  tension  of  freshly-formed 
water  surfaces  has  been  devised,  depending  on  the 
projection  of  an  air  current  into  a  capillary  and  the 
carrying  out  of  observations  at  intervals  differing 
by  0-25  xlO'3  sec.  after  formation  of  the  surface. 

The  graph  showing  surface  tension  against  temper¬ 
ature  when  the  former  is  measured  0-5  x  10'3  sec. 
after  formation  of  the  surface  reaches  a  maximum 
at  13°  with  a  value  of  9-3  mg./mrn.,  falling  rapidly 
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to  about  7-7  at  24°,  much  more  slowly  to  7-6  at 
30°,  and  again  rapidly  to  7-15  at  36°.  Similar  but 
flatter  curves  are  found  when  the  time  which  elapses 
after  formation  of  the  surface  is  increased.  The 
rapidity  of  the  change  may  be  judged  from  the  values 
at  18°:  0-5  x  10‘3  sec.,  8-70;  1-0  xlO'3  sec.,  8-33; 
2-0  X 10"3  sec.,  7-88 ;  6-0  X  10"3  sec.,  7-43,  to  a  limiting 
value  of  7-395  rng./mm.  R.  A.  Morton. 

Surface  tension  of  solids.  G.  N.  Antonov  (Phil. 
Mag.,  1926,  [vii],  1,  125S — 1266).— A  method  for  the 
determination  of  the  surface  tension  of  solids  is 
described.  It  consists  in  varying  the  surface  tension 
of  some  liquid,  or  suspension,  the  surface  tension  of 
which  can  bo  measured  by  a  standard  method,  until 
it  just  wets  the  surface  of  the  solid.  The  solid  is 
then  assumed  to  have  the  same  surface  tension  as  the 
liquid.  By  this  method,  glass  has  a  surface  tension 
of  120  dynes/cm.,  whilst  rock  salt  exhibits  the  value 
of  315  dynes/cm.  From  the  breaking  stress  of  a 
crystal,  rock  salt  gives  a  value  of  1-4  djmes/cm., 
whilst  that  calculated  from  the  molecular  structure 
is  3000 — 4000  dynes/cm.  A.  E.  Mitchell. 

Viscosity  of  gaseous  mixtures.  M.  Trautz  and 
A.  Naratii  (Ann.  Physik,  1926,  [iv],  79,  637—672). 
— The  viscosity  of  mixtures  of.  hydrogen  chloride 
and  hydrogen  has  been  determined  between  21°  and 
250°,  and  isotherms  of  viscosity /molar  fractions  have 
been  plotted.  Well-marked  maxima  occur  in  tho 
isotherms  corresponding  with  lower  temperatures, 
whilst  the  curves  for  higher  temperatures  tend  to 
flatten  out  until  at  310°  the  maximum  should  disap¬ 
pear.  The  maxima  on  the  isotherms  lie  on  a  straight 
line.  At  low  temperatures,  the  increase  in  viscosity, 
due  to  addition  of  hydrogen,  varies  as  the  molar 
fraction,  but  the  relationship  breaks  down  at  higher 
temperatures.  The  Sutherland  constant  (cf.  this  vol., 
118)  for  hydrogen  chloride  is  362  and  for  hydrogen 
83-7.  The  viscosity  of  air  was  determined  as  a  control 
and  earlier  results  were  confirmed.  Corrected  values 
for  the  viscosities  of  hydrogen,  oxygen,  helium,  argon, 
carbon  monoxide,  and  ethylene  are  given.  Kuenen’s 
theory  provides  no  satisfactory  solution  of  the  problem 
of  the  viscosity  of  mixtures.  The  hypothesis  of 
polymerisation  and  formation  of  molecular  complexes 
affords  a  promising,  although  so  far  only  a  qualitative, 
method  of  attack.  R.  A,  Morton. 

Effect  of  temperature  on  viscosity  of  air. 
A.  O.  Rankine  (Proc.  Roy.  Soc.,  1926,  A,  111, 
219 — 223). — A  criticism  of  the  experiments  of 
Williams  (this  vol.,  234).  R.  Cuthill. 

Fusion  curves  and  physical  properties  of  the 
system  benzene-toluene.  S.  Mitsukuri  and  A. 
NakAtsuchi  (Sci.  Rep.  Tolioku,  1926, 15,  45 — 52). — 
See  this  vol.,  356. 

Hardness  of  copper-tin  alloys.  A.  Mallock 
(Nature,  1926,  117,  787— 788).— The  hardness,  as 
measured  by  the  pressure  which  the  material  can 
withstand,  of  copper-tin  alloys  is  maximal  (220 
tons/in.2)  at  about  30  vol.%  of  tin.  The  values  for 
copper  and  tin,  respectively,  are  48  and  6  tons/in.'- 

A.  A.  Eldridge. 


Miscibility,  density,  and  refractive  index  in 
methyl  alcohol-benzene-water  mixtures.  J. 
Bakbaudy  (Compt.  rend.,  1926,  182,  1279 — 1281). 
— The  range  of  heterogeneity  is  more  extended  for 
the  methyl  alcohol-bcnzene-water  mixtures  than  for 
the  corresponding  ethyl  alcohol  mixtures,  confirming 
the  relative  insolubility  of  methyl  alcohol  in  aqueous 
hydrocarbons.  The  mixtures  methyl  alcohol  :  benz¬ 
ene  :  water,  61-0  :  10-2  :  28-8,  and  4-09  :  95-63  :  0-28 
show  the  same  density,  df  0-870.  The  demarcation 
is,  however,  quite  sharp,  the  mixture  rich  in  benzene 
tending  to  become  spherical  in  shape.  The  critical 
solution,  df  0-8615,  contains  30-8%  of  methyl  alcohol, 
65%  of  benzene,  and  4-2%  of  water. 

R.  A.  Morton. 

Azeotropic  properties  of  formic  and  acetic 
esters  of  saturated  aliphatic  alcohols.  T.  Han- 
NOTTE  (Bull.  Soc.  cliim.  Bolg.,  1926,  35,  85 — 109). — 
The  following  temperatures  are  the  b.  p.  at  760  mm.  of 
the  binary  azeotropic  mixtures  examined,  the  numbers 
in  parentheses  giving  the  percentage  of  ester  in  the 
various  mixtures  :  propyl  formate- water,  71-6° 
(97-7) ;  isobutyl  formate-water,  80-4°  (92-2) ;  ?i.-butyl 
formate-water,  83-8°  (83-5) ;  isoamyl  formate-water, 
90-2°  (79);  w-amyl  formate-water,  91-6°  (71-6); 
propyl  acetate-water,  82-4°  (86);  isobutyl  acetate- 
water,  87-4°  (83-4) ;  «-butyl  acetate-water,  90-2° 
(71-3);  isoamyl  acetate-water,  93-8°  (63-8) ;  n-amyl 
acetate-water,  95-2°  (59);  propyl  formate-propyl 
alcohol,  80-6°  (90-2) ;  isobutyl  formate-isobutyl 

alcohol,  97-8°  (79-4) ;  n-butyl  formate-w-butyl 

alcohol,  105-8°  (76-3) ;  isoamyl  formate-isoamyl 

alcohol,  123-6°  (74) ;  w-amyl  formato-R-amyl  alcohol, 
130-4°  (57);  methyl  acetate-methyl  alcohol,  54° 
(81-5);  ethyl  acetate-ethyl  alcohol,  71-8°  (69-4); 
propyl  acetate-propyl  alcohol,  94-2°  (60) ;  isobutyl 
acetate-isobutyl  alcohol,  107-4°  (45) ;  ?i-butyl  acetate- 
?i-butyl  alcohol,  117-2°  (53). 

The  b.  p.  of  the  ternary  azeotropic  mixtures  are 
given  below,  tho  numbers  in  parentheses  giving  the 
percentages  of  ester  and  alcohol,  respectively,  in  the 
mixtures :  propyl  formate-propyl  alcohol-water, 
70-8°  (82,  5) ;  isobutyl  formate-isobutyl  alcohol- 
water,  80-2°  (76,  6-7);  butyl  fonnate-w-butyl 
alcohol-water,  83-6°  (68-7,  10) ;  isoamyl  formate- 
isoamyl  alcohol-water,  89-8°  (48,  19-6) ;  w-amyl 
formate-w-amyl  alcohol-water,  91-4°  (41-2,  21-2); 
ethyl  acetate-othyl  alcohol-water,  70-3°  (83-2,  9) ; 
propyl  acetate-propyl  alcohol-water,  82-2°  (59-5, 
19-5);  isobutyl  acctate-isobutyl  alcohol-water,  86  S° 
(46-5,  23-1);  w-butyl  acetate-n-butyl  alcohol-water, 
89-4°  (35-3,  27-4);  isoamyl  acetate-isoamyl  alcohol- 
water,  93-6°  (24,  31-2);  w-amyl  acetatc-n-amyl 
alcohol-water,  94-8°  (10-5,  33-3). 

The  application  of  azeotropy  to  the  preparation  of 
esters  is  briefly  discussed  (cf.  Wuyts,  A.,  1924, 
i,  710).  J.  S.  Carter. 

Solubility  of  potassium  halides  in  alcohol- 
water  mixtures.  S.  51.  Zeitlin  (Z.  physikal. 
Chem.,  1926,  121,  39 — 44). — The  solubility  (in  mol./ 
litre)  of  potassium  chloride,  bromide,  and  iodide  in 
methyl  alcohol  and  in  aqueous  solutions  of  methyl 
and  ethyl  alcohols  has  been  measured  at  10-2°  and 
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19-9°.  The  solubilities  in  methyl  alcohol  at  19-9°  arc 
0-056,  0-142,  and  0-735,  respectively.  R.  Cuthill. 

[Solubility  of  potassium  halides  in  alcohol- 
water  mixtures.]  A.  E.  Brodsky  (Z.  physikal. 
Chcm.,  1926,  121,  45). — Zcitlin’s  solubility  data  (cf. 
preceding  abstract)  arc  in  agreement  with  Walden’s 
rule  s/-^/)S=constant,  where  S  is  the  solubility  and 
e  is  the  dielectric  constant  of  the  solvent. 

R.  Cuthill. 

Solubility  of  alkaline-earth  carbonates  in 
aqueous  hydroxylamine  solutions.  E.  L.  Hahn 
and  K.  Brunngasser  (Z.  anorg.  Chem,,  1926,  153, 
77 — S7). — Solutions  of  hydroxylamine  containing 
known  volumes  of  O-lA-barium  chloride  solution  were 
titrated  with  O-lA’-sodium  carbonate  solution  until 
precipitation  occurred,  and  solutions  containing 
sodium  carbonate  were  similarly  titrated  with  barium 
chloride.  Eor  a  given  volume  of  the  first  solution, 
whether  barium  chloride  or  sodium  carbonate,  the 
volume  of  titrating  liquid  required  is  the  same. 
The  product  of  the  volumes  of  the  two  solutions  is  not 
constant,  but  diminishes  with  increasing  volume  of 
the  solution  lirst  added.  Precipitates  arc  produced 
in  clear  solutions  containing  barium  and  carbonate 
by  the  addition  of  sodium  hydroxide.  The  solubility 
of  barium  carbonate  increases  with  increasing 
hydroxylamine  concentration.  Individual  results  are 
reproducible,  but  it  is  probable  that  supersaturation 
occurs,  the  amount  of  which  depends  on  the 
conditions.  A.  Geake. 

Solubility  of  glycine  in  aqueous  and  aqueous- 
alcoholic  solutions  at  different  j>u.  K.  Sano 
Biochem.  Z.,  1926,  171,  277—286;  cf.  this  vol., 
345). — The  solubility  of  glycine  at  the  isoelectric  point 
is  depressed  to  1  in  20%, :[  in  40%,  1/15  in  60%,  1/100 
in  80%  alcohol.  Curves  show  the  variation  of  relative 
solubility  with  pu  in  0,  20,  40,  60,  and  80%  alcohol. 
Such  variation  can  be  calculated  by  use  of  the  mass 
law,  agreement  being  rather  better  in  aqueous  than 
in  alcoholic  solution.  P.  W.  Clutterbuck. 

Solubility  of  proteins  in  fat  solvents.  D. 
Deutscii  (Magyar  Orvosi  Archiv.,  1925,  26,  525 — 
526  ;  cf.  ibid.,  1924,  25,  511). — Non-aqueous  solutions 
of  proteins  were  produced  in  the  presence  of  certain 
electrolytes,  e.g.,  sulphuric  or  nitric  acid. 

Chemical  Abstracts. 

Supersaturation  in  turbidity  titrations  and  a 
procedure  for  determining  solubilities.  F.  L. 
Hahn  and  K.  Brunngasser  (Z.  anorg.  Chem.,  1926, 
153,  88 — 96). — When  barium  chloride  solution  is 
titrated  with  sodium  carbonate,  or  vice  versa,  the 
volume  required  to  produce  turbidity  is  greater  than 
corresponds  with  the  solubility  product  of  barium 
carbonate;  no  precipitate  is  formed  until  the  super¬ 
saturation  is  such  that  nuclei  can  be  formed  spon¬ 
taneously.  This  difficulty  is  avoided  if  the  product 
of  the  concentrations  at  the  point  where  the  solutions 
lirst  mix  is  considerably  greater  than  it  is  after 
mixing  is  complete,  and  if  this  enhanced  value  is 
maintained  for  a  sufficient  time.  In  these  circum¬ 
stances,  nuclei  are  formed  which  cause  precipitation 
throughout  the  liquid  if  after  mixing  the  solution  is 
supersaturated.  The  first  condition  is  best  obtained 


by  adding  one  drop  of  the  titrating  solution  to  a  large 
volume,  e.g.,  100 — 200  c.c.  of  the  other  solution,  and 
the  sec  one!  condition  by  having  the  two  solutions  of 
the  same  concentration,  so  that  the  rate  of  diffusion 
is  minimal.  In  practice,  0-03  c.c.  of  one  solution  is 
added  to  various  volumes  of  the  other,  and  the  volume 
found  for  which  a  cloudiness  is  produced  in  50% 
of  the  experiments.  By  this  procedure,  using  0-01Ar- 
solutions  and  assuming  85%  dissociation,  the  solubility 
of  barium  carbonate  is  0-025  g.  per  litre,  in  agreement 
with  the  accepted  value.  A.  Geake. 

Relative  concentrations  of  various  electrolytes 
required  to  salt  out  soap  solutions.  J.  W. 
McBain  and  A.  V.  Fitter  (J.C.S.,  1926,  893— 
898). — A  study  of  the  relative  efficiency  of  various 
electrolytes  in  salting  out  0-25A%-solutions  of  sodium 
palmitato.  At  90°,  equimolccularproportions  of  differ¬ 
ent  sodium  salts  produce  the  same  effect  irrespective  of 
valency;  although  the  concentration  of  sodium  ion 
is  important,  the  equilibria  are  not  exclusively  deter¬ 
mined  by  it.  It  is  possible  to  control  the  equilibria  in 
any  soap  solution  with  any  mixture  of  electrolytes 
with  an  accuracy  of  5 — 10%.  C.  H.  D.  Clark. 

Narcosis.  Partition  coefficient  of  hypnotics 
between  water  and  organic  solvents,  particularly 
those  possessing  ethylenic  linkings.  L.  Velluz 
(Compt.  rend.,  1926, 182, 1178 — 11S0). — The  partition 
coefficients  of  sulphonal,  trional,  dial,  dipropyl- 
hydantoin,  and  mercuric  chloride  between  water  and 
a  number  of  saturated  and  unsaturated  oils  and  their 
corresponding  fatty  acids  have  been  determined 
with  reference  to  the  mechanism  of  narcotic  action. 
Solubility  of  the  hypnotics  is  favoured  by  the  carb¬ 
oxylic  and  hydroxyl  groups  and  particularly  by  ethyl¬ 
enic  linkings.  It  is  greater  in  the  glyceride  than  in 
the  corresponding  acid.  F.  G.  Soper. 

Adsorption  [at  benzene-soap  solution  surfaces 
in  the  presence  of  electrolytes].  R.  Dubrisay 
(Compt.  rend.,  1926,  182,  1217 — 1219). — Donnan’s 
drop  method  is  applied  to  the  measurement  of  the 
number  of  drops  of  benzene  passing  through  solutions 
containing  pure  soap,  and  soap  in  the  presence  of 
1%  of  sodium  chloride.  By  the  use  of  a  range  of  soap 
solutions  of  known  titre,  curves  are  plotted  relating 
the  concentration  with  the  number  of  drops  passing, 
and  these  are  used  in  the  determination  of  the  varia¬ 
tion  in  concentration  of  the  soap  solution  in  the  above 
experiments.  From  these  drop-numbers  the  ratio 
of  the  adsorptions  per  unit  surface  in  the  soap  and 
soap-salt  solutions  are  calculated,  and  values  of  3-4 
and  3-3  obtained  using  sodium  laurate  and  glyco- 
cholate,  respectively.  The  constancy  of  the  ratio 
supports  the  author’s  theory  that  electrolytes  which 
lower  the  concentration  of  the  soap  increase  the 
amount  adsorbed  at  the  separating  surface. 

J.  Grant. 

Adsorption  of  arsenious  oxide  by  ferric 
hydroxide  gels  and  ferric  magnesium  hydroxide 
gels.  J.  M.  Clavera  (Anal.  Fis.  Quim.,  1926,  24, 
168 — 189).— The  author  has  studied  the  adsorption 
of  arsenious  oxide  from  solutions  of  sodium  arsenite 
by  ferric  hydroxide  and  ferric  magnesium  hydroxide 
gels,  respectively.  The  preparations  used  were  those 
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of  the  Spanish  Pharmaceutical  Codex.  In  the  case 
of  the  ferric  hydroxide  gel,  the  adsorption  follows  the 
Freundlich  adsorption  isotherm.  In  the  case  of  the 
ferric  magnesium  hydroxide  gel,  adsorption  occurs 
only  when  the  gel  has  been  prepared  without 
boiling.  Gels  prepared  by  adding  ammonium  hydr¬ 
oxide  to  ferric  salts  arc  more  adsorptive  than  gels 
prepared  by  adding  ferric  salts  to  ammonium  hydr¬ 
oxide.  G.  W.  Robinson. 

Adsorption  and  mobilisation  of  the  potassium 
ion  in  colloidal  clays.  A.  DemolOn  (Compt.  rend., 
1926, 182, 1235 — 1238). — Adsorption  of  the  potassium 
ion  from  potassium  chloride  solutions  by  brick-clay 
soils  is  almost  unaiTectcd  by  decarbonation,  but  con¬ 
siderably  reduced  by  total  dccalcification.  In  the 
former  case,  the  normal  process  occurs  in  which  com¬ 
plex  aluminosilicate  clays  react  with  the  calcium 
carbonate  and  render  it  possible  for  the  potassium  to 
replace  the  calcium.  In  the  latter  case,  these  com¬ 
plex  substances  are  removed.  The  effects  of  the 
oxide,  sulphate,  chloride,  and  nitrate  of  calcium  in 
bringing  potassium  into  solution  show  that  this  is 
independent  of  the  nature  of  the  anion.  The  capacity 
of  brick-clays  to  take  up  potassium  is  thus  regulated 
by  the  conditions  of  reciprocal  exchange  of  the 
adsorbed  potassium  and  calcium  ions.  J.  Grant. 

Adsorption.  XIII.  Schultze-Hardy  law  and 
adsorption.  N.  R.  Dhar  and  S.  Ghosh  (J.  Physical 
Chem.,  1926,  30,  628—642;  cf.  A.,  1924,  ii,  737; 
Weiser,  A.,  1925,  ii,  855;  this  vol.,  242). — Previous 
work  affords  no  support  for  the  view  that,  an  ion 
which  is  highly  adsorbed  possesses  a  high  coagulating 
power.  Further,  it  is  unjustifiable  to  assume  that 
the  greater  the  valency,  and  hence  coagulating 
power,  of  an  ion  the  greater  is  its  adsorption. 
On  the  contrary,  experiments  with  sols  of  mercury 
and  antimony  sulphides,  of  alumina  and  of  man¬ 
ganese  dioxide  support  the  view  that  the  greater 
the  valency  of  an  ion  the  less  is  it  adsorbed,  and  the 
smaller  the  coagulating  power  the  greater  is  the 
adsorption.  Even  with  ions  of  the  same  valency, 
increased  adsorption  is  not  accompanied  by  greater 
coagulating  power.  New  measurements  of  adsorp¬ 
tion  by  a  sol  of  manganese  dioxide  and  by  the  care¬ 
fully-purified,  precipitated  dioxide  show  the  order 
of  adsorption,  in  both  cases,  to  be  the  same  as  prev¬ 
iously  found  by  Ganguli  and  Dhar  (A.,  1923,  ii,  5S),  and 
by  Chattorji  and  Dhar  (ibid.,  615)  viz.,  silver  > 
potassium  >  copper  >  barium  >  aluminium,  and  sup¬ 
port  the  view  that  the  higher  the  valency  of  an  ion 
the  less  the  extent  of  its  adsorption.  Valency  is 
probably  a  more  important  factor  in  coagulation  than 
adsorbability.  L.  S.  Theobald. 

Adsorption  of  gases  by  activated  charcoal  at 
very  low  pressures.  II.  At  —183°.  H.  Rowe 
(Phil.  Mag.,  1926,  [vii],  1,  1042 — 1054;  cf.  this  vol., 
345). — The  adsorption,  by  activated  coconut  char¬ 
coal,  of  nitrogen,  hydrogen,  and  carbon  monoxide  at 
very  low  pressures  and  —183°  has  been  measured. 
The  results  are  expressed  better  by  an  equation  of  the 
form  suggested  from  the  results  obtained  previously 
at  higher  pressures  than  by  the  usual  Freundlich 
equation  for  adsorption.  Saturation  of  the  surface 
is  characterised  by  a  departure  from  the  linear  rela¬ 


tionship  between  the  quantity  of  gas  adsorbed  and  the 
pressure.  A.  E.  Mitchell. 

Absorption  of  hydrogen  and  carbon  dioxide 
by  pyrophoric  iron,  nickel,  and  cobalt.  N. 
Nikitin  (Z.  anorg.  Chem.,  1926,  154,  130 — 143). — 
Iron,  nickel,  and  cobalt,  obtained  by  reduction  of 
oxides  and  salts  with  hydrogen  at  the  lowest  possible 
temperature,  give  pyrophoric  powders  of  very  large 
surface.  Since  Sicvcrts  (A.,  1911,  ii,  895)  worked 
with  strongly  sintered  powders,  the  surfaces  of  which 
were  diminished  by  recrystallisation,  the  absorption 
was  small.  The  surface  area  depends,  not  only  on  the 
specific  properties  of  the  metals,  but  also  on  the  tem¬ 
perature  of  reduction.  In  these  experiments,  by 
using  larger  surfaces,  the  amount  of  absorption  was 
much  increased. 

There  is  evidence  for  the  existence  of  true  gas- 
adsorption,  in  agreement  with  Freundlich’s  equation, 
at  the  surface  of  the  crystalline  powder  at  —180°  for 
hydrogen  with  iron  and  nickel,  and  at  18°  for  carbon 
dioxide  with  iron. 

Evidence  is  adduced  for  the  formation  of  a  nickel- 
hydrogen  compound  at  the  ordinary  temperature 
which  dissociates  on  either  raising  the  temperature  or 
lowering  the  pressure. 

Pyrophoric  iron  absorbs  large  amounts  of  carbon 
dioxide  at  all  the  temperatures  studied ;  nickel 
absorbs  much  less.  Definite  results  could  not  be 
obtained  with  cobalt,  but  this  showed  singular  power 
of  absorbing  hydrogen.  M.  Carlton. 

Adsorption  on  large  molecules  in  solution. 
Marinesco  (Compt.  rend.,  1926,  182,  1149 — 1151). — 
The  viscosity  of  solutions  of  rhodaminc  in  water  and 
in  a  number  of  alcoholic  solvents  has  been  deter¬ 
mined,  and  the  molar  volume  VE  of  the  solute  in 
volume  V  of  solution  calculated  from  the  equation 
77=t70(1+2-5 VeIV)  (Einstein,  Ann.  Physik,  1911,  34, 
591).  Owing  to  solvation,  V K  is  greater  than  V$, 
the  molar  volume  in  the  solid  state  (cf.  Bancelin, 
Compt.  rend.,  1911, 152, 1882),  and  may  be  expressed 
as  a  function  of  the  molecular  volume,  co,  of  the  solvent, 
V e=Ci>)-\-Vs,  where  C  is  a  constant  =12.  The 
thickness  of  the  adsorption  envelope  is  calculated 
from  these  values  of  Vjg  and  lies  between  2-3  A.  (for 
methyl  and  ethyl  alcohols)  and  3-5  A.  (for  amyl 
alcohol),  which  corresponds  with  the  diameters  of 
the  molecules  of  the  solvents,  assuming  double 
molecules  in  the  case  of  methyl  alcohol.  The  number 
of  molecules  adsorbed  per  sq.  cm.  (  =  C'/surface  area 
of  molecule)  is  3-8  X  10 H,  in  agreement  with  the  values 
found  by  other  workers.  Solutions  of  eosin  give 
similar  results.  In  the  presence  of  electrolytes,  ions 
appear  to  be  absorbed  in  preference  to  molecules  of 
the  solvent,  for  fluorescein  in  the  presence  of  3% 
sodium  hydroxide  in  aqueous  glycerol  gives  VE—SQi), 
whilst  F,s=255.  This  gives  1-3  A.  for  the  thickness 
of  the  adsorption  envelope  and  corresponds  with  a 
unimolecular  layer  of  ions.  In  mixtures  of  solvents, 
the  thickness  of  the  envelope  indicates  that  the 
solvent  with  the  higher  dielectric  constant  is  the  more 
strongly  adsorbed.  F.  G.  Soper. 

Adsorption.  III.  Adsorption  velocity.  S. 

Liepatov  (Kolloid-Z.,  1926,  39,  9 — 14). — The  velocity 
of  adsorption  by  starch  and  cellulose  of  alkali  hydr- 
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oxides  from  alcoholic  solutions  is  much  smaller  than 
that  from  aqueous  solutions.  In  dilute  solutions,  the 
velocity  is  decidedly  greater  than  in  concentrated 
solutions.  It  increases  with  rise  of  temperature. 
The  measured  velocity  corresponds  with  the  rate  at 
which  the  concentration  at  the  boundary  between 
two  phases  is  adjusted.  This  adjustment  is  effected 
by  diffusion.  In  the  equation  K=ljt  log eniftm—yQ), 
(cf.  this  vol.,  577),  K  is  proportional  to  the  diffusion 
constant  and  to  the  total  surface  of  the  adsorbent, 
and  inversely  proportional  to  the  thickness  of  the 
diffusion  layer.  N.  H.  Hartshoene. 

Capillary  condensation  and  adsorption.  W.  C. 
Bray  and  H.  D.  Draper  (Proc.  Nat.  Acad.  Sci., 
1926,  12,  295 — 299;  cf.  Bachmann,  A.,  1917,  ii,  562; 
Lowry  and  Ilulett,  ibid.,  1920,  ii,  535;  McBain,  this 
vol.,  467). — The  sorption  of  water  vapour  at  25°  by 
copper  oxide,  manganese  dioxide,  and  mixtures  of 
these  oxides  has  been  investigated.  The  chief 
feature  of  the  isotherms  is  the  rapid  increase  in 
sorption  at  high  vapour  pressures.  Sorption  involves 
two  distinct  phenomena,  viz.,  true  adsorption  at  low 
pressures  and  capillary  condensation,  the  latter  being 
negligible  at  pressures  below  0-5  p0,  where  p0  is  the 
vapour  pressure  of  water,  and  capillaryradii  below  15  A. 
This  is  contrary  to  the  capillary  theory  of  adsorption 
suggested  by  McGarvack  and  Patrick  (A.,  1920,  ii, 
417).  Adsorption  is  a  necessary  precursor  to  capillary 
condensation,  although  the  latter  can  occur  only 
when  the  surface  (covered  with  a  unimolecular  layer 
of  adsorbed  substance)  is  sufficiently  curved.  The 
structures  of  materials  which  aro  very  adsorbent  at 
low  pressures  consist  of  a  very  open  or  incomplete 
lattice,  into  the  spaces  of  which  the  individual 
adsorbed  molecules  penetrate.  J.  S.  Carter. 

Influence  of  electrical  field  on  the  adsorption 
of  neutral  molecules.  A.  Frumkin  and  A. 
Obrutshewa  (Nature,  1926,  117,  790).— When  to 
an  acidified  0'5i\r-solution  of  silver  nitrate  containing 
w-octoic  acid  a  similar  solution  of  potassium  iodide  is 
gradually  added,  a  sharp  minimum  value  for  the  con¬ 
centration  of  the  octoic  acid,  as  determined  stalagmo- 
metrically,  is  observed  near  the  point  of  complete  pre¬ 
cipitation.  This  point  of  maximum  adsorption  is 
somewhat  displaced  in  the  direction  of  an  excess  of 
potassium  iodide.  A.  A.  Eldridge. 

Surface  activity  of  water.  Surface  activity 
and  adsorptive  forces.  II.  P.  Rehbinder  (Z. 
physikal.  Chem.,  1926,  121,  103—126;  cf.  A.,  1924, 
ii,  662). — Surface  tension  measurements  by  the 
method  of  maximum  bubble  pressure  have  been  made 
with  very  concentrated  aqueous  solutions  of  silver 
ammonium  nitrate,  silver  thallous  nitrate,  silver 
nitrate,  potassium  nitrite  and  carbonate,  and  am¬ 
monium  nitrate.  The  surface  tension,  y,  of  the 
solutions  is  given  by  the  equation  y=y0— 61oge  (uc+ 1), 
where  y0  is  the  surface  tension  of  the  pure  salt  and  c 
is  the  concentration  of  the  water;  which  shows  that 
water  is  a  typical  active  substance  in  relation  to  the 
salts.  In  general,  one  of  the  two  components  of  a 
solution  is  active,  and  if  it  be  regarded  as  the  solute, 
a  relation  similar  to  the  above  holds  good.  In  the  case 
of  an  aqueous  solution  of  an  active  substance  com¬ 
pletely  miscible  with  water,  the  elevation  of  the  sur¬ 


face  tension  of  the  active  substance  is  a  linear  function 
of  the  water  concentration.  Of  the  two  components 
of  a  solution,  the  one  with  the  smaller  dielectric 
constant  manifests  surface  activity.  R.  Cuthxll. 

Spreading  of  dyes  on  the  surface  of  water. 
A.  Frumkin  (Kolloid-Z.,  1926,  39,  8 — 9). — The  follow¬ 
ing  experiments  illustrating  the  spreading  of  surface- 
active  soluble  substances  on  water  are  described. 
Particles  of  crystal- violet  thrown  on  to  a  perfectly 
pure  water  surface  show  a  lively  movement,  analogous 
to  that  of  camphor,  and  leave  coloured,  spiral  trails 
behind  them.  Eventually  the  whole  surface  becomes 
coloured.  If  at  this  stage  a  drop  of  oleic  acid  be 
added,  the  coloured  layer  is  driven  to  the  sides  of  the 
containing  vessel  and  there  sinks  to  the  bottom.  If  a 
pure  water  surface  is  first  touched  with  a  drop  of  oleic 
acid  and  powdered  crystal-violet  then  added,  the 
particles  of  the  latter  show  no  movement,  but  send  out 
coloured  streamers  below  the  surface  of  the  water. 
A  particle  of  crystal-violet  added  to  a  water  surface 
previously  “  spread  ”  with  tetraiodofluorescein  splits 
the  latter  by  itself  forming  a  cross-like  pattern. 

N.  H.  Hartshorne. 

Surface  tension.  O.  Faust  (Z.  anorg.  Chem., 
1926,  154,  61 — 68). — The  surface  tension  of  specially 
purified  liquids  and  mixtures  of  which  the  viscosity 
and  vapour  pressure  had  previously  (A.,  1922,  ii,  423) 
been  determined  was  measured  by  a  modification  of 
Traube’s  method.  Ignoring  the  deviations  shown  by 
the  two  aqueous  solutions,  Freundlich’s  comparison 
of  physical  properties  may  be  extended  to  include 
viscosity,  so  that  surface  tension  is  directly  propor¬ 
tional  to  intrinsic  energy,  critical  pressure,  latent  heat, 
and  viscosity  and  inversely  proportional  to  com¬ 
pressibility  and  solubility.  For  the  liquids  tabulated, 
the  ratio  of  the  temperature  at  which  the  surface 
tension  is  30  dynes/cm.  to  the  critical  temperature  is 
constant,  as  was  expected  from  previous  experiments 
on  viscosity  (this  vol.,  343).  M.  Carlton. 

“  Gas  laws  ”  in  surface  solutions.  V.  Cofman 
(Nature,  1926,  117,  755 — 756). — Delaplace’s  formula 
(A.,  1925,  ii,  772)  FA=kT,  where  F  is  the  pressure  of 
surface  films  of  oleic  acid  and  A  the  area  per  mol., 
cannot  be  applied  to  concentrated  films,  but  Mar- 
cclin’s  formula  (this  vol.,  120;  A.,  1925,  ii,  772) 
FA=Jc  may  be  correct  under  specified  conditions.  It 
is,  however,  more  rational  to  express  energy  relations 
of  films  in  terms  of  surface-pressure,  surface,  and  the 
potential  of  the  surface  energy,  AF=kE(ov  kE2). 
Below  a  certain  value  of  E,  Adam’s  steep  AVI -curves 
will  bo  obtained ;  above  that  value  the  curves  will  be 
similar  to  those  of  Marcelin  and  Langmuir.  An 
“  ideal  film  ”  or  an  “  ideal  colloid”  may  be  defined 
as  a  system  all  surface  and  no  volume,  in  a  sense  that 
its  energy  is  a  function  of  E  only.  A.  A.  Eldridge. 

Behaviour  of  neutral  sodium  caseinogenate  in 
membrane  hydrolysis.  M.  P6l1nyi  (Biochem.  Z., 
1926, 171,  473) ;  also  W.  Pauli  (ibid.,  474). — Replies 
to  Starlinger  (this  vol.,  631 ).  P.  W.  Clutterbuck. 

Colloid  absorption  in  quantitative  analysis. 
E.  Eigenberger.— See  this  vol.,  701. 
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Rhythmic  reactions  of  mercury  salts  in 
gelatin  jellies.  T.  Orlowski  (Kolloid-Z.,  1926, 
39,  48 — 49). — By  the  action  of  ammonia  solution  on 
the  white  precipitate  formed  by  treating  gelatin  sol 
with  mercurous  nitrate  solution,  coloured  layers  in  the 
order  of  tho  colours  of  the  visiblo  spectrum  and 
alternate  white  and  dark  grey  spiral  rings  are  ob¬ 
served  in  the  upper  and  lower  parts,  respectively,  of 
the  containing  vessel.  The  first  effect  is  more  marked 
the  greater  the  concentration  of  the  mercurous 
nitrate,  whilst  the  second  appears  at  low  concentra¬ 
tions  not  at  all,  above  a  certain  transition  concen¬ 
tration  only  after  some  time,  and  at  high  concentra¬ 
tions  almost  simultaneously  with  the  diffusion  of  the 
ammonia  into  the  jelly.  The  gelatin  concentration 
appears  to  exert  no  important  effect  on  the  pheno¬ 
mena.  The  substitution  of  sodium  hydroxide  solution 
for  the  ammonia  solution  results  in  no  markedly 
coloured  layers.  N.  H.  Hartshorne. 

Formation  of  the  secondary  systems  of  Liese- 
gang  rings.  M.  S.  Dunin  and  F.  M.  Schemjakin 
(Kolloid-Z.,  1926,  39,  50 — 52). — The  formation  of 
silver  dicliromate  rings  in  glass  tubes  has  been 
studied.  The  usual  system  of  rings  was  first  formed, 
and  at  the  end  of  these  the  silver  dichromate  separated 
in  more  or  less  equally  distributed  globules.  Finally, 
these  also  ceased.  After  some  further  time  a  new 
system  of  rings  started  beyond  the  first  system  and 
went  through  the  same  stages  of  growth.  Since  the 
rings  are  themselves  made  up  of  systems  of  smaller 
rings,  it  is  considered  possible  that  the  first  and 
second  systems  observed  are  components  of  a  ring  in 
a  “  super  ’’-system.  N.  H.  Hartshorne. 

Cryoscopic  measurements  with  nitrobenzene. 
IV.  Association  in  nitrobenzene  solution.  F.  S. 
Brown  and  C.  R.  Bury  (J.  Physical  Chem.,  1926,  30, 
694 — 705). — The  f.-p.  depression  of  dry,  wet,  and 
partly  saturated  nitrobenzene  by  benzyl  and  iso¬ 
amyl  alcohols,  (3-naphthol,  and  phenylacetic,  prop¬ 
ionic,  benzoic,  and  cinnamic  acids  has  been  measured. 
These  solutes  fall  into  two  groups  (cf.  Auwers,  A., 
1900,  ii,  66) ;  in  the  first  the  degreo  of  association 
increases  regularly  with  concentration  as  in  the  case 
of  the  alcohols  and  phenols ;  in  the  second  it  increases 
rapidly  with  concentration  up  to  a  limiting  value 
(approx.  2),  as  in  the  case  of  the  organic  acids.  The 
alcohols  and  phenols  are  apparently  more  associated 
in  the  wet  than  in  the  dry  solvent,  but  with  the 
organic  acids  the  reverse  holds  good.  With  prop¬ 
ionic  acid,  the  curves  for  wet  and  dry  solvent  inter¬ 
sect  and  this  probably  occurs  for  other  substances  of 
this  group.  The  change  in  the  degree  of  association 
with  concentration  does  not  follow  tho  law  of  mass 
action.  Thc'consequences  of  this  are  discussed,  doubt 
being  thrown  on  the  existence  of  association  in  many 
cases.  Preliminary  calculations  of  the  activities  in 
dry  and  wet  nitrobenzene  have  been  made. 

L.  S.  Theobald. 

Densities  of  aqueous  solutions  of  certain 
perchlorates.  A.  Mazzhcchelli  and  D.  Pro 
(Gazzetta,  1926,  56,  99—111;  cf.  A.,  1922,  ii,  376; 
1925,  ii,  963). — Aqueous  solutions  of  sodium  per¬ 
chlorate  follow  the  general  rule,  that  the  apparent 
volume  of  the  salt  increases  with  increase  in  the  con¬ 


centration  and  also  with  rise  of  temperature ;  further, 
the  apparent  volume  of  the  salt  is  markedly  increased 
by  the  presence  of  the  free  acid,  but  always  remains 
below  the  volume  of  the  anhydrous  salt.  That  of 
ammonium  perchlorate  is  increased  so  much  by  ad¬ 
dition  of  tho  free  acid  that,  at  tho  higher  temperatures, 
it  exceeds  the  specific  volume  of  tho  anhydrous  salt. 
The  apparent  volume  of  perchloric  acid  itself  increases 
little  with  the  concentration,  but  considerably  with 
rise  of  temperature. 

Tho  values  of  the  ratio  of  the  coincidence  pressure, 

K,  at  which  water  expands  similarly  to  the  solution 
considered  (cf.  Tammann,  “  Innerc  Krafte  und 
Eigenschaften  der  Losungen  ”)  to  the  molecular 
concentration,  are  not  equal  for  solutions  of  equal 
concentration  of  perchloric  acids  and  its  ammonium 
and  sodium  salts,  and  for  each  of  these  substances 
increase  linearly  with  tho  concentration. 

T.  H.  Pope. 

Viscosity  of  aqueous  solutions  of  the  sodium 
silicates.  V.  R.  Main  (J.  Physical  Chem.,  1926, 
30,  535 — 561). — The  relative  viscosities  of  solutions 
of  commercial  sodium  silicate  have  been  measured 
at  25°.  The  values  obtained  with  an  Ostwald 
viscosimeter  are  lower  than  those  obtained  with  a 
variable  pressure  type  of  instrument  (Ubbelohde), 
but  the  resulting  curves  with  the  former  are  smoother. 
With  the  latter,  the  relation  between  the  time  of 
flow,  t,  and  the  pressure,  p,  is  given  by  the  equation 
jM—oc.  (constant),  and  the  relative  viscosity  by 
a/a D|0.  The  value  of  n  is  independent  of  the  instru¬ 
ment  used,  the  proportion  of  silica  in  the  solution, 
and  concentration.  The  viscosity-concentration 
curves  are  typical  of  emulsoid  or  lyophile  sols. 
When  the  concentration  is  low,  the  viscosity  increases 
slowly  with  the  concentration,  but  there  is  subse¬ 
quently  a  rapid  increase  at  a  point  which  depends 
on  the  silica  content  of  the  solution.  The  slope  of 
the  viscosity  curve  at  a  given  concentration  depends 
on  the  ratio  Na20  :  Si02  in  the  solution.  For  large 
values  of  this  ratio  the  change  of  slope  is  gradual, 
but  it  increases  with  the  silica  content,  until  the 
ratio  Na20  :  Si02  approaches  1  :  4,  when  the  curves 
rise  steeply  with  increasing  concentration,  becoming 
almost  vertical. 

Temperature  and  viscosity  are  connected  by  tho 
equation  t]i=i]Q—JcT,  and  the  temperature  coefficient 
is  greater  the  greater  the  proportion  of  silica.  Below 
the  ratio  1  :  2,  the  change  in  n,  is  small. 

Solutions  for  which  the  above  ratio  is  less  than 
1  :  2  are  chiefly  non-colloidal,  and  an  increase  in  the 
proportion  of  silica  is  accompanied  by  the  formation 
of  a  solvated  colloidal  aggregate,  the  size  and  nature 
of  wdiich  depend  on  the  ratio  and  on  the  absolute 
concentration.  L.  S.  Theobald. 

Colloidal  bismuth  hydroxide.  C.  Paal  and 

L.  di  Pol  (Ber.,  1926,  59,  [£],  874— 877).— Solid, 
colloidal  bismuth  metahydroxide  is  prepared  by  the 
addition  of  bismuth  nitrate  dissolved  in  aqueous 
glycerol  to  an  aqueous  solution  of  sodium  protalbate 
or  lysalbate  containing  sodium  hydroxide ;  after 
being  centrifuged,  the  solutions  are  dialysed  against 
water  and  subsequently  evaporated  in  a  vacuum 
at  50°,  and  finally  over  concentrated  sulphuric  acid. 
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Sodium  protalbate  is  the  more  efficient  protective 
agent.  The  preparations  contain  20%  of  bismuth 
as  metahydroxide  under  the  most  favourable  con¬ 
ditions.  Pre-treatment  of  the  protective  colloid 
with  warm  sodium  hydroxide  enables  more  concen¬ 
trated  bismuth  hydroxide  sols  to  be  produced,  which, 
when  dried,  pass  more  or  less  completely  into  non- 
rcvcrsiblc  gels.  H.  Wren. 

Colloidal  bismuth.  0.  Paal  and  L.  di  Pol  (Ber., 
1926,  59,  [-B],  S77 — S82). — Bismuth  hydrosols  arc 
readily  obtained  by  the  reduction  of  technical 
“  bismon  ”  or  colloidal  bismuth  hydroxide  (cf.  pre¬ 
ceding  abstract)  with  hot  formaldehyde.  The  pre¬ 
parations  arc  treated  with  acetic  acid,  which  pre¬ 
cipitates  the  adsorption  compound  of  bismuth  and 
the  acids  of  the  protective  colloid ;  the  precipitates 
are  centrifuged  and  dissolved  in  dilute  sodium 
hydroxide.  Evaporation  of  the  solutions  in  the 
absence  of  air  yields  solid  adsorption  compounds  of 
colloidal  bismuth  and  the  sodium  salts  of  the  pro¬ 
tective  acids,  which  retain  their  colloidal  solubility 
for  months  if  protected  from  air,  whereas  the  corre¬ 
sponding  preparations  containing  the  protective  acid 
rapidly  pass  into  irreversible  gels.  H.  Wren. 

Preparation  of  colloidal  manganese  dioxide 
by  the  reduction  of  potassium  permanganate 
solution  with  organic  reducing  gases.  I. 
Reduction  with  ethylene.  A.  Steopoe  (Kolloid-Z., 
1926,  39,  35 — 37). — Colloidal  solutions  of  manganese 
dioxide  have  been  prepared  by  passing  ethylene 
through  potassium  permanganate  solutions,  the 
particular  advantage  of  this  method  being  that  the 
removal  of.  electrolytes  is  unnecessary,  since  the 
oxidation  product  of  the  ethylene,  viz.,  glycol,  is 
clcctrochemically  indifferent,  and  the  potassium 
hydroxide  formed  is  without  influence  on  the  stability 
of  the  sol.  The  sol  is  more  stable  in  stoppered  than 
in  unstoppered  vessels  owing  in  the  latter  case  to 
the  action  of  atmospheric  carbon  dioxide.  In  a 
series  of  sols  containing  from  2-2125  to  0-0470%  of 
manganese  dioxide,  those  of  intermediate  concen¬ 
tration  showed  the  maximum  stability,  the  dilute 
sols  being  almost  as  unstable  as  the  concentrated 
ones.  After  preparation,  the  sols  separate  into  two 
or  three  transparent,  yellow  to  brown  layers,  which 
on  stirring  do  not  rcseparatc.  On  long  keeping,  the 
layers  disappear  of  their  own  accord  and  they  arc 
not  formed  at  all  in  the  presence  of  protective  colloids. 
The  phenomenon  is  explained  by  assuming  that  the 
separation  into  layers  indicates  a  separation  of 
particles  according  to  their  size,  and  that  the  final 
homogenisation  represents  the  disappearance  of  the 
smaller  particles  to  the  advantage  of  the  larger, 
since,  according  to  Jablczynski’s  classification  (cf. 
A.,  1924,  ii,  157),  manganese  dioxide  is  a  sparingly 
soluble  colloid.  N.  H.  Hartshorne. 

Preparation  and  conditions  of  formation  of 
the  two  possible  types  of  emulsion  in  the  system 
cresol-gelatin -water.  R.  M.  Woodman  (J. 
Physical  Chem.,  1926,  30,  658—672 ;  cf .  J.  Pomol. 
Hort.  Sci.,  1925,  4,  184). — Both  types  of  emulsion 
arc  possible  in  this  system  and  marked  excess  of  one 
liquid  phase  determines  the  type  formed,  the  liquid 


in  excess  becoming  the  external  phase,  e.g.,  a  rela¬ 
tively  large  amount  of  water  favours  the  crcsol-in- 
watcr  type.  Previous  suspension  or  solution  of  the 
emulsifier  in  one  of  liquids  has  no  apparent  effect 
on  the  type  of  emulsion  formed.  When  the  consti¬ 
tuents  of  the  system  arc  present  in  the  same  amounts, 
the  type  formed  depends  on  the  mode  of  preparation, 
gentle  shaking  or  partial  rotation  favouring  the 
cresol-in-watcr  type  and  prolonged  shaking  the 
reverse  type,  which  is  generally  more  stable  than  the 
former.  The  wator-in-cresol  type  was  the  only 
one  possible  at  52°,  when  10  c.c.  of  0-4%  aqueous 
gelatin  and  10  c.c.  of  crcsol  were  the  amounts  used. 
Under  conditions  such  that  both  types  arc  possible, 
there  arc  indications  that  a  new  gelatin  solution 
would  give  only  the  water-in-cresol  type,  medium- 
aged  solutions,  both  types,  and  old  solutions,  the 
reverse  type.  Different  samples  of  crcsol  behaved 
similarly,  and  inorganic  impurities  in  the  gelatin  had 
no  effect  on  the  type.  Where  the  proportions  admit 
the  possibility  of  both  emulsions,  a  cresol-in-watcr 
emulsion  which  had  broken  gave  the  same  type  on 
re-cmulsilication  by  hand  shaking  in  all  cases,  but 
in  some  cases  a  creamed  watcr-in-cresol  emulsion 
was  reversed  by  any  method  of  re-shaking,  particularly 
in  the  cold.  L.  S.  Theoblad. 

Formation  of  nuclei  in  supersaturated  media. 
M.  Volmer  and  A.  Weber  (Z.  physikal.  Cliem., 
1926,  119,  277 — 301). — The  views  of  Gibbs  are  dis¬ 
cussed  and  expanded.  The  rate  of  formation  of 
nuclei  is  a  function  of  the  number  already  present. 
The  influence  of  various  solid  substances  (i.e.,  with 
different  surface  energies)  on  the  formation  of  nuclei 
from  supersaturated  mercury  vapour  and  solutions 
of  salts  is  described.  Experiments  show  that  crystals 
deposited  from  solution  on  the  surface  of  another 
crystalline  substance  tend  towards  a  geometrically 
orderly  arrangement.  The  factors  governing  crystal 
growth  are  examined.  L.  F.  Gilbert. 

Organogels  of  silicic  acid.  Replacement  of 
water  in  the  hydrogel  by  alcohol.  J.  B.  Firth  and 
W.  L.  Purse  (J.  Physical  Chem.,  1926,  30,  617 — 619 ; 
cf.  Graham,  J.C.S.,  1864,  17,  318 ;  Neuhausen  and 
Patrick,  A.,  1922,  ii,  144). — The  replacement  by 
alcohol  of  the  water  of  four  silicic  acid  gels  prepared 
under  different  conditions  and  containing  from  7-53 
to  33%  of  water  has  been  investigated  by  a  static 
and  a  dynamic  method.  The  latter,  in  which  dry 
air  saturated  with  alcohol  vapour  was  passed  over 
the  gel  for  3  days,  gives  the  more  complete  replace¬ 
ment.  Complete  elimination  of  water,  although  not 
regarded  as  impossible,  was  not  obtained. 

L.  S.  'Pheobald. 

Formation  of  gels  of  vanadium  pentoxide  and 
[stannic  hydroxide].  S.  Ghosh,  D.  N.  Chakra  - 
varti,  and  N.  R.  Dhar  (Z.  anorg.  Chem.,  1926, 
152,  399 — 404). — Gels  of  vanadium  pentoxide  can 
be  obtained  by  dialysis  of  sols,  or  by  addition  to  them 
of  small  quantities  of  electrolytes.  Stannic  hydr¬ 
oxide  gels  can  be  obtained  by  the  latter  method. 
Ability  to  form  stable  gels  is  considered  to  run 
parallel  with  the  possession  of  high  viscosity  and  a 
high  degree  of  hydration,  R.  Cutiiill. 
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Viscosity  of  some  sols  in  presence  of  potassium 
chloride.  D.  N.  Chakravarti  and  N.  E.  Dhar 
(Z.  anorg.  Chem.,  1926,  152,  393 — 398). — Addition 
of  increasing  quantities  of  potassium  chloride  to  sols 
of  vanadium  pentoxide,  antimony  sulphide,  mastic, 
and  gum  dammar  causes  the  viscosity  first  to  fall, 
then  to  pass  through  a  minimum  and  rise  again.  The 
viscosity  of  mastic  sols  decreases  with  increasing  age. 
It  is  suggested  in  explanation  that  sols  arc  less 
hydrated  than  the  uncharged  substances,  and  that 
the  viscosity  increases  with  the  hydration,  so  that 
the  viscosity  of  a  sol  is  reduced  by  adsorption  of  ions 
with  charges  of  the  same  sign.  E.  Cuthill. 

Colloid-chemical  study  of  the  photo-poly¬ 
merisation  product  of  vinyl  chloride.  G. 

Flumiani  (Z.  Elektrochem.,  1926,  32,  221—230).— 
Mol.  wt.  determinations  of  the  polymerisation  product 
of  vinyl  chloride,  obtained  by  the  action  of  light  on 
the  simple  compound  in  the  presence  of  uranyl 
nitrate  (cf.  Plotnikov,  A.,  1922,  i,  419)  have  been  made 
by  the  f.-p.  method  in  nitrobenzene,  acetophenone, 
phenanthrene,  and  naphthalene.  Solutions  in  the 
first  two  solvents  have  also  been  studied  ultramicro- 
scopically.  Contrary  to  expectation,  the  degree  of 
dispersion  was  greater  in  the  more  concentrated 
solutions  than  in  the  more  dilute,  but  was  not  directly 
proportional  to  the  concentration.  The  degree  of 
dispersion  also  depends  on  the  method  of  formation, 
e.g.,  a  solution  prepared  directly  has  a  smaller  degree 
of  dispersion  than  one  of  the  same  concentration 
prepared  by  dilution  of  a  more  concentrated  solution 
or  gel.  By  previously  heating  the  solution  to  various 
temperatures  for  different  periods  of  time,  the  depres¬ 
sion  of  f.  p.,  i.e.,  the  degree  of  dispersion,  increases 
with  increase  of  temperature  and  time  of  heating, 
reaching  a  maximum  at  about  110°.  The  degree  of 
dispersion  also  depends  on  the  solvent.  The  pheno¬ 
mena  observed  are  discussed  with  reference  to  the 
forces  between  the  colloidal  particles  and  the  solvent 
medium.  M.  S.  Burr. 

Properties  of  alkaline  silicic  acid  sols.  H. 
Freundlich  and  H.  Cohn  (Kolloid-Z.,  1926, 
39,  28 — 35). — The  sensitisation  of  silicic  acid  sols 
caused  by  the  addition  of  alkalis  (Flemming,  A., 
1902,  ii,  646)  has  been  confirmed  by  measurements  of 
the  coagulation  of  different  sols  made  alkaline  with 
potassium  hydroxide  or  ammonia,  by  lithium,  sodium, 
potassium,  and  barium  chlorides,  calcium  nitrate,  and 
magnesium  sulphate.  The  change  from  a  hydrophile 
sol  to  one  with  distinctly  hydrophobe  properties  was 
observed  and  shown  to  be  due  to  the  presence  of  the 
alkali.  The  charge  on  the  silica  particles  in  alkaline 
sols  was  measured  by  means  of  a  new  cataphoresis 
apparatus  which  eliminates  any  effects  due  to  the 
migration  of  silicate  ions.  The  gradual  transformation 
from  sol  to  silicate  solution  brought  about  by  the 
addition  of  alkali  lias  been  followed  by  means  of 
conductivity  and  pa  measurements  and  dialysis 
experiments.  The  alkali  sensitisation  is  considered 
to  be  due  to  dehydration  of  the  silica  particles  : 
viscosity  measurements,  observations  of  the  appear¬ 
ance  and  condition  of  the  coagulate,  and  the  fact 
that  some  other  hydrophile  sols  exert  a  strong  pro¬ 
tective  action  on  the  sensitised  sol  contribute  to  this 


conclusion.  The  flocculation  observed  sometimes 
when  silicic  acid  and  albumin  sols  are  mixed  (Mylius 
and  Groschuff,  A.,  1906,  ii,  160)  occurs  with  certainty 
only  if  the  sols  are  neutral.  N.  H.  Hartshorne. 

Viscosity  anomalies  in  cellulose  sols.  W. 

von  Neuenstein  (Kolloid-Z.,  1926,  39,  88 — 90). — 
Cellulose  nitrate  and  acetate  solutions  become  less 
viscous  with  age,  but  subsequent  mechanical  treat¬ 
ment  raises  the  viscosity  again.  The  diminution  is 
assumed  to  be  due  to  the  arrangement  of  the  rod -like 
micelles  to  form  larger  secondary  particles  which  are 
broken  up  by  mechanical  treatment  into  an  irregular 
structure  of  higher  viscosity.  N.  H.  Hartshorne. 

Reactions  between  a  dissolved  substance  and 
contiguous  colloidal  particles.  K.  F.  Herzfeld 
(Z.  physikal.  Chem.,  1926,  119,  377 — 381). — 

Theoretical.  L.  F.  Gilbert. 

Determination  of  mol.  wts.  by  centrifuging. 
T.  Svedrerg  (Z.  physikal.  Chem.,  1926,  121,  65 — 
77). — By  means  of  the  centrifugal  method  (this  voh, 
340),  the  mol.  wt.  of  highly  purified  egg-albumin  is 
found  to  be  33,000 — 35,000.  E.  Cuthill. 

Action  of  heat  on  the  complex  calcium 
caseinate  +  calcium  phosphate.  Greater  sensi¬ 
tivity  of  the  phosphate  micelles.  C.  Porcher 
(Compt.  rend.,  1926,  182,  1247—1249;  cf.  A.,  1925, 
i,  S46).— If  a  neutral  or  almost  neutral  caseinate 
(flit  V — 7  03)  is  heated  for  30  min.  to  a  temperature 
ranging  from  40°  to  100°,  its  pnand  the  rate  of  coagul¬ 
ation  of  its  neutral  calcium  phosphate  complex  by 
rennin  are  not  substantially  altered.  At  125°,  how¬ 
ever,  coagulation  will  not  occur,  but  if  fresh  quantities 
of  calcium  phosphate  are  added  and  neutrality  is 
restored,  coagulation  may  be  produced  again.  Conse¬ 
quently  the  calcium  phosphate  is  the  component  of 
the  complex  which  determines  its  coagulation  by 
rennin.  J.  Grant. 

Infra-red  absorption  spectra  of  cellulose  in 
the  region  of  the  dispersion  of  fluorite.  R.  O. 
Herzog  and  G.  Laski  (Z.  physikal.  Chem.,  1926, 121, 
136 — 142). — Measurements  have  been  made  over  the 
range  of  wave-lengths  2 — 8  g.  The  absorption  spec¬ 
trum  of  cellulose  nitrate  differs  from  that  of  cellulose, 
but  in  neither  case  does  morccrisation  cause  any 
alteration  in  the  spectrum.  It  appears  that  if  any  of 
the  atoms  or  radicals  in  a  molecule  arc  replaced  by 
others,  the  amplitudes  of  the  system  of  bands  corre¬ 
sponding  with  the  remaining  radicals  change. 

E.  Cuthill. 

Structure  of  cellulose  and  its  significance  in 
chemical  transformations.  E.  0.  Herzog  (J. 
Physical  Chem.,  1926,  30,  457 — 469;  of.  Herzog  and 
Jancke,  A.,  1921,  ii,  531).— The  X-ray  data  for 
cellulose  agree  well  with  those  calculated  from  the 
quadratic  equation  for  rhombic  symmetry  assuming 
the  unit-cell  to  consist  of  four  C(;H10O5  groups.  The 
progress  of  mercerisation  can  be  followed  by  X-ray 
spectography.  Cellulose  fibres  after  treatment  with 
strong  sodium  hydroxide  solution  show  a  point  diagram 
different  from  that  of  the  original  cellulose,  the  differ¬ 
ence  becoming  more  pronounced  with  complete 
mercerisation.  A  quadratic  equation  for  mercerised 
cellulose  is  given  as  well  as  the  dimensions  of  crystal- 
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lites  of  natural  cellulose  fibres.  The  behaviour  of 
bast  fibres  in  both  magnetic  and  electric  fields  corre¬ 
sponds  closely  with  the  results  of  optical  measurements 
and  X-ray  investigations  (cf.  Kolloid-Z.,  1924,  35, 
201). 

X-Ray  examination  of  nitrated  and  acctylated 
hemp  fibre  indicates  that  these  derivatives  of  cellulose 
probably  crystallise  in  the  rhombic  system  and  that 
the  dimensions  of  the  crystallites  are  practically  the 
same  as  for  the  untreated  cellulose  (cf.  Herzog  and 
Londberg,  A.,  1924,  i,  373).  Fibres  obtained  by 
denitration  of  a  cellulose  nitrate  and  by  hydrolysis 
of  an  acetate  give  the  diagram  of  the  original,  untreated 
cellulose,  but  cellulose  regenerated  from  the  esters 
prepared  from  a  mercerised  cotton  gives  the  diagram 
of  cellulose  hydrate. 

The  size  of  particles  in  colloidal  solutions  of  cellulose 
nitrate,  as  found  by  the  diffusion  method,  corre¬ 
sponds  exactly  with  the  dimensions  of  the  crystallites 
computed  from  the  X-ray  analysis. 

L.  S.  Theobald. 

Flow  of  an  elastic  liquid  through  a  capillary. 
Theory  of  viscosity  measurements.  M.  Reiner 
(Kolloid-Z.,  1926,  39,  80 — 87). — On  the  assumption 
that  tho  variations  in  the  viscosity  constant  (??)  of 
certain  sols  when  measured  at  different  shear  gradients 
aro  due  to  elastic  properties,  the  following  equation, 
giving  the  quantity  of  liquid  (Q')  which  flows  through 
a  capillary  in  unit  time,  has  been  deduced  :  Q'  = 
XV/8v,l[l— 2-G67QZ/pX+5-333/p4(()Z/X)4],  where  E  is 
the  inner  radius  of  tho  capillary,  l  its  length,  p  the 
driving  pressure,  and  0  the  “  flow-solidity.”  When 
6=0,  the  equation  becomes  that  of  Poiseuille  and  has 
therefore  a  general  application.  It  has  been  verified 
by  measurements  with  a  benzopurpurin  sol  which 
have  shown  that  sufficiently  accurate  results  are 
obtained  without  the  third  term  in  the  square 
brackets.  N.  H.  Hartshorne. 

Mechanism  of  coagulation.  W.  W.  Lefeschkin 
(Kolloid-Z.,  1926,36,41 — 47). — The  difference  between 
irreversible  and  reversible  coagulation  lies  in  the 
formation  of  adsorption  compounds  by  the  colloid 
particles  and  in  their  non-hydration,  in  the  first 
case,  Arsenious  sulphide  may,  by  dialysis  and 
cataphoresis,  bo  made  to  show  reversible  coagulation. 
The  irreversible  coagulation  of  this  sol  is  caused  by  the 
formation  of  adsorption  compounds  with  salts,  which 
are  not  decomposed  by  water.  Dilute  nitric  acid  in 
the  cold  and  dilute  potassium  hydroxide  at  high 
temperatures,  however,  decompose  them  without 
destroying  the  colloid.  The  addition  of  alcohol  by 
lowering  the  dielectric  constant  of  the  water  acceler¬ 
ates  the  coagulation  of  the  sol,  whilst  greater  con¬ 
centrations  of  alcohol  retard  it  on  account  of  the 
depression  of  the  ionisation  of  the  coagulating  salt. 
Ether  emulsion  in  the  presence  of  salts  brings  about 
a  rapid  coagulation  of  the  sol,  due  to  adsorption  on 
the  drop  surfaces.  Dissolved  ether  causes  no  alter¬ 
ation  in  the  coagulation  velocity,  but  if  mixed  with 
alcohol  diminishes  it.  The  raising  of  the  inner 
friction  of  the  sol  by  the  addition  of  agar-agar  com¬ 
pletely  stops  coagulation,  whilst  the  addition  of 
glycerol  or  sugar  retards  or  stops  it  according  to  the 
quantity  added.  N.  H.  Hartshorne. 


Influence  of  lyophilic  colloids  on  the  precipit¬ 
ation  of  insoluble  salts,  gelatin,  and  silver 
chromate.  I  and  II.  T.  R.  Bolam  and  (Miss) 
M.  R.  Mackenzie  (Trans.  Faraday  Soc.,  June  1926, 
advance  proofs). — I.  The  ability  of  gelatin  to  prevent 
the  precipitation  of  silver  chromate  is  not  dependent 
on  the  presence  of  calcium,  but  is  much  increased  by 
increasing  the  acidity  of  the  solution.  The  results 
of  Williams  and  MacKenzie  (J.C.S.,  1920,  117,  844) 
for  the  diffusion  of  silver  chromate,  upon  which  doubt 
was  cast  by  Sen  and  Dhar  (A.,  1924,  ii,  730),  have 
been  verified,  and  the  chromate  ion  is  found  to  diffuse 
more  rapidly  than  the  silver  ion.  Gelatin  gels  con¬ 
taining  silver  chromate  appear  to  contain  no  colloidal 
particles  when  examined  with  the  ultra-microscope, 
nor  are  they  coagulated  by  sodium,  potassium,  and 
zinc  nitrates. 

II.  The  effect  of  added  substances  on  the  silver- 
ion  concentration  in  solutions  of  silver  chromate 
lias  been  examined  electromctrically.  The  results 
indicate  that  in  presence  of  gelatin  much  higher 
concentrations  can  be  obtained  than  in  pure  aqueous 
solution.  This  is  supported  by  conductivity  measure¬ 
ments.  It  seems  that  the  gelatin  combines  with 
some  of  the  silver  chromate,  and  keeps  the  rest  in  a 
supersaturated  state.  R.  Cuthill. 

[Structure  of]  precipitates.  III.  S.  Od£n 
(Arkiv  Kcmi,  Min.,  Geol.,  1926,  9,  No.  23,  1 — 38; 
cf.  A.,  1920,  ii,  600,  675). — The  formation  of  precipit¬ 
ates  is  said  to  take  place  in  five  stages,  which,  how¬ 
ever,  are  not  all  invariably  passed  through  in  every 
case,  (i)  The  formation  of  nuclei  consisting  of  a 
condensation  of  ions  and  molecules  which  ultimately 
change  into  the  more  stable  unit-cell ;  (ii)  the  growth 
of  these  nuclei  to  form  primary  particles,  (iii)  which  are 
reversible  aggregates,  and,  in  a  manner  analogous  to 
the  coagulation  of  colloids,  further  aggregate  to  form 
(iv)  irreversible  aggregates,  which  may  either  be 
spherulitic  or  possess  a  definite  structure.  The  final 
stage  (v)  consists  in  the  growth  of  larger  crystals  at 
the  expense  of  smaller  ones. 

The  relation  between  the  total  number,  n,  of 
primary  nuclei  and  the  concentration  of  the  reacting 
ions  c*  and  c2  is  ?(.=const.  (c1c2)a,  where  a  depends  on 
the  number  of  ions  constituting  the  unit  cell.  The 
growth  of  the  nuclei  follows  the  law  —dc/dt=Dj 8x 
Ot(ct—  ca),  where  —dc/dt  is  the  velocity  of  growth,  D 
the  coefficient  of  diffusion,  8  the  thickness  of  the 
layer  of  adhesion,  Ot  the  total  surface  of  the  primary 
particles,  c,  the  concentration  at  the  time  t,  and  ca 
the  saturation  concentration  after  infinite  time. 
When  the  growth  is  completed,  c,=ca  and  the  primary 
particles  are  formed.  The  formation  of  the  primary 
particles  may  be  much  delayed  by  the  presence  of 
other  substances ;  this  has  been  investigated  experi¬ 
mentally  in  the  case  of  the  precipitation  of  strontium 
sulphate  in  presence  of  02  g.  per  litre  of  sodium 
citrate. 

The  primary  reversible  aggregates  of  stage  (iii) 
retain  a  certain  electrical  charge,  and  show  a  difference 
of  potential  towards  the  solution ;  the  time  required 
for  their  complete  formation  is  great  compared  with 
the  formation  and  growth  of  the  nuclei,  but  is  in 
most  cases  less  than  1  minute.  The  distribution  of  the 
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various  sizes  of  these  primary  particles  has  been 
studied  experimentally  in  the  cases  of  the  precipitation 
of  silver  chloride,  lead  sulphate,  barium  carbonate, 
antimony  sulphide,  and  barium  sulphate ;  in  the 
last  ease,  the  presence  of  hydrochloric  acid  during 
precipitation  has  a  marked  influence  on  the  size  of 
the  grains.  In  the  above  cases,  a  “  disperser  ”  or 
stabilising  ion,  negatively  or  positively  charged  accord¬ 
ing  to  the  particular  case,  must  be  present  to  prevent 
aggregation.  An  improved  form  of  the  author’s 
automatic  sedimentation  balance,  employed  in  this 
work,  is  described.  The  last  stage  (v)  may  in  certain 
cases  proceed  exceedingly  slowly.  It  is  dependent, 
not  only  on  a  difference  in  solubility  with  size,  but 
also  on  a  variation  in  size  of  the  original  particles, 
and  takes  place  more  quickly  the  greater  the  initial 
variation  of  these  is.  Experimental  evidence  in 
support  of  this  for  the  case  of  the  precipitation  of 
calcium  carbonate  is  adduced.  H.  E.  Harwood. 

Rhythmic  phenomena  in  the  precipitation  of 
suspensions  of  red  mercuric  sulphide.  N.  I. 
Morosov  (J.  Trans.  Russian  Chinese  jPolytceh.  Inst. 
Harbin,  1925,  No.  4,  135 — 139). — When  an  aqueous 
suspension  of  red  mercuric  sulphide  is  prepared  by 
rubbing  with  lactose  and  shaking  with  water,  strati¬ 
fication  is  observed.  Chemical  Abstracts. 

Number  of  electrical  quanta  on  colloid 
particles.  W.  Kistiakovski  (Kolloid-Z.,  1926,  39, 
26 — 27). — When  the  size  of  a  colloid  particle  does  not 
differ  greatly  from  those  of  the  accompanying  ions 
it  can  be  shown  that  r—K'pu,  where  r  is  the  number 
of  electrical  quanta  on  the  particle,  p  its  radius,  u  its 
migration  velocity,  and  IV  a  constant.  The  value  of 
IV  can  be  obtained  from  a  comparison  of  diffusion 
equations  (Einstein,  Stokes-Millikan)  with  migration 
equations  (Kohlrausch,  Burton)  which  lead  to  the 
equation  (r  .  r1/3I)(F  .  dE/dl)=Gr.Npi]u/(lA-A'y./p),  in 
which  r1  is  the  valency  of  the  accompanying  ions,  M 
the  common  divisor  of  r  and  rv  dE/dl  the  strength  of 
the  electric  field  in  the  determination  of  u,  i;  the  inner 
friction  coefficient  of  the  disperse  phase,  N  Avogadro’s 
constant,  F  Faraday’s  constant,  A'  a  constant 
(Millikan,  Physikal.  Z.,  1923,  13,  173),  and  X/p  the 
ratio  of  the  mean  free  path  of  a  molecule  to  its  radius. 
The  equation  is  found  to  give  results  in  agreement  with 
the  experimental  work  of  Svedberg  (A.,  1909,  ii,  645), 
and  of  Galecki  (Z.  physikal.  Chcm.,  1909,  67,  200). 

N.  H.  Hartshorn e. 

Anomalous  flocculation  of  clay.  W.  0.  Ker- 
mack  and  W.  T.  H.  Williamson  (Nature,  1920,  117, 
824). — The  clay  used  by  Joseph  and  Oakley  (this  vol., 
576)  may  have  lost  the  coating  of  colloidal  silica  on 
which  the  anomalous  flocculation  may  depend.  With 
suspensions  of  kaolin,  marked  anomalous  precipitation 
has  been  obtained  in  alkaline  solution  by  calcium 
ions  after  the  addition  of  small  quantities  of  colloidal 
silica.  Coesium,  ammonium,  and  potassium  salts 
give  similar,  although  delayed,  results.  The  nature 
of  the  precipitate  obtained  under  the  prescribed 
conditions  differs  from  that  obtained  at  other  ionic 
concentrations,  and  other  values  of  pn  of  the  medium. 

A.  A.  Eldridoic. 


Peptisation  and  formation  of  complex  ions. 
N.  R.  Dhar  and  S.  Ghosh  (Z.  anorg.  Cheni.,  1926, 
152,  405 — 412). — Peptisation  experiments  indicate 
that  in  such  processes  as  the  dissolution  of  metallic 
sulphides  in  yellow  ammonium  sulphide,  tho  form¬ 
ation  of  complex  ions  is  preceded  by  the  formation  of 
a  colloidal  solution.  The  formation  of  such  a  colloidal 
solution  is  probably  due  to  the  affinity  of  the  peptising 
agent  for  the  insoluble  substance.  R.  CuTniLL. 

Periodicity  of  colloidal  reactions.  W.  Kopac- 
zewski  and  W.  Szukicwicz  (Compt.  rend.,  1926, 182, 
1276 — 1278). — The  capillary  rise  and  flocculating 
power  of  sodium  oleatc  and  certain  other  colloids 
exhibit  periodic  rise  and  fall  over  a  period  of  days. 
Similar  variations  occur  concomitantly  in  physical 
properties,  e.g.,  surface  tension,  viscosity,  electrical 
conductivity,  and  hydrogen-ion  concentration.  The 
hydrosol  of  tin  chloride  behaves  similarly  in  passing 
to  the  state  of  gel.  Colloids  do  not  in  general  age  in  a 
continuous  manner,  but  the  periodicity  cannot  as  yet 
be  explained.  The  age  of  colloids  appears  to  be 
important  for  all  reactions  in  which  they  participate, 
including  those  occurring  in  tho  living  organism. 

R.  A.  Morton. 

Application  of  the  Tyndall  effect  in  the 
measurement  of  the  cataphoresis  of  colourless 
sols.  A.  Dumanski  and  A.  Kniga  (Kolloid-Z., 
1926,  39,  40 — 41). — The  application  of  the  Tyndall 
effect  to  make  visible  the  boundary  of  colourless  sols 
in  macroscopic  cataphoresis  measurements  has  been 
made  by  the  authors  quite  independently  of  the  work 
of  Kruyt  (cf.  this  vol.,  122),  who  used  the  same 
method.  N.  H.  Hartsiiorne. 

Cataphoresis  of  colloidal  solutions  at  small 
electrolyte  concentrations.  A.  Ivanitzkaja  and 
M.  Proskurnin  (Kolloid-Z.,  1926,  39,  15 — 26). — 
Measurements  of  the  cataphoresis  of  the  negative 
sols,  carbon,  arsenious  sulphide,  and  vanadium 
pentoxidc,  have  shown  that  the  lowering  of  charge 
brought  about  by  the  progressive  addition  of  elec¬ 
trolytes  is  almost  always  preceded  by  an  increase  of 
charge  at  very  small  electrolyte  concentrations.  The 
electrolytes  used  were  hydrochloric,  sulphuric,  and 
phosphoric  acids  and  potassium  hydroxide  for  the 
carbon  sol,  hydrochloric  acid  for  the  arsenious  sulphide 
sol,  and  hydrochloric  and  sulphuric  acids,  potassium 
hydroxide,  and  aluminium,  barium,  and  potassium 
chlorides  for  the  vanadium  pentoxidc  sol.  In  the 
salts  used,  the  effect  of  the  cations  increases  with 
their  valency,  whilst  of  tho  acids  the  monobasic 
hydrochloric  acid  was  tho  most  active  and  was 
practically  equalled  in  this  respect  by  potassium 
hydroxide.  Analogous  results  were  obtained  with 
platinum,  cadmium,  and  zinc  hydrosols,  prepared  by 
Bredig’s  method,  and  a  similar  series  of  electrolytes, 
but  here  the  cataphoretic  maximum  was  observed  at 
much  smaller  electrolyte  concentrations.  Positively 
charged  alumina  suspensions  behave  similarly. 

N.  H.  Hartsiiorne. 

Electrostatic  capacity  of  vegetable  tissues  and 
organic  colloids.  L.  Petri  (Kolloid-Z.,  1926,  39, 
03 — 67). — In  contrast  to  inorganic  substances  which 
when  attached  to  the  leaf  system  of  a  charged 
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electroscope  show  a  normal  discharge  curve,  vegetable 
tissues  in  similar  circumstances  show  a  more  or  less 
marked  increase  of  potential  before  discharging.  The 
phenomenon  has  been  studied  by  means  of  a  micro¬ 
electroscope  which  is  described.  Tissues  killed  by 
boiling  show  the  increase  much  more  markedly  than 
when  living ;  further,  in  dry  air,  it  is  much  more 
marked  than  in  moist  air,  and  if  the  leaves  etc.  be 
coated  with  glycerol  or  paraffin,  it  is  completely 
absent.  It  is  greatly  decreased  by  “  fixing  ”  the 
tissues  in  mercuric  chloride  solution.  The  conclusions 
arrived  at  are  that  it  is  connected  with  the  evaporation 
of  water  from  the  tissue  and  the  consequent  dimin¬ 
ution  of  its  electrostatic  capacity,  and  that  the 
capacity  is  greater  in  living  than  in  dead  tissues. 
Further  experiments  on  the  same  lines  ai'e  described 
and  the  results  are  discussed,  principally  from  a 
botanical  point  of  view.  N.  H.  Hartshorne. 

Dissociation  of  the  hydrogen  molecule.  M. 
Bodenstein  and  G.  Jung  (Z.  physikal.  Chem.,  192G, 
121,  127 — -135). — Further  measurements  of  the  rate  of 
combination  of  hydrogen  and  bromine  at  the  ordinary 
temperature  in  sunlight,  and  at  302°  in  the  dark 
(cf.  A.,  1925,  ii,  218),  indicate  that  the  heat  of  activ¬ 
ation  of  the  reaction  II -|- H B r = H2  -f-  B  r  is  probably 
zero.  It  is  then  calculated,  from  the  results  pre¬ 
viously  obtained,  that  the  heat  of  dissociation  of  the 
hydrogen  molecule  at  0°  is  100,700^3000  cal. 

R.  Cuthill. 

New  mass  action  law.  III.  Theoretical 
calculation  of  isotherms.  R.  Lorenz  and  M. 
Manniietmer  (Z.  anorg.  Chem.,  1926,  152,  314 — 
323 ;  cf.  this  vol.,  355). — The  application  of  the  new 
law  to  the  calculation  of  the  isotherms  of  the  system 
Pb-Cd-PbCl2-CdCl2  (A.,  1924,  ii,  258)  gives  results 
which,  unlike  the  ideal  isotherms,  arc  in  good  agree¬ 
ment  with  the  experimental  results.  R.  Cuthill. 

Active  molecules  in  chemical  equilibria.  I). 
Alexeev  (J.  Chim.  phys.,  1920,  23,  415 — 440). — An 
equation  for  the  equilibrium  constant  of  a  reaction 
is  deduced  on  the  assumption  that  the  velocity  of  a 
unimoleeular  reaction  depends  on  the  rate  of  formation 
of  active  molecules  the  velocities  of  which  exceed  a 
certain  limit,  n,  the  transformation  itself  being 
instantaneous.  For  a  general  reaction  of  the  type 
n1A1-\-7i2A2  .  .  .^==±  n^'A  1'-\-n2'A2'  .  .  .,  the  equation 
deduced Irom  the  equilibrium  constant,  K,  is  log  K=  — 
2n  log  £-)-2(w  log  «)+<?o/4-577’,  where  c  is  a  factor 
common  to  all  reactions,  and  2?i  is  the  difference  of 
the  numbers  of  reacting  molecules  on  the  two  sides  of 
the  equation,  and  the  term  2 (n  log  u)  refers  to  the 
numbers  and  critical  velocities  of  each  reacting 
molecular  species.  Q0  is  the  heat  of  reaction  at 
absolute  zero  and  is  equal  to  the  difference  between 
the  kinetic  energies  of  the  reacting  molecules  at  their 
critical  velocities,  i.e.,  to  a  series  of  the  type 
i'Wj'2  .  .  ,  — - biy^M ptp2 .  .  .  The  critical  velo¬ 
cities  have  been  calculated  for  a  number  of  substances 
from  the  known  heats  of  dissociation,  and  used  in 
comparing  the  calculated  and  experimental  equilibria 
constants;  the  agreement  is  generally  good.  The 
reactions  considered  are  the  decomposition  of  hydrogen 
chloride,  bromide,  iodide,  and  sulphide,  the  Deacon 


process  (2H20+2Cl2==i:4HCl-f  02),  the  formation  of 
methane  (CH4^==  2H,+ C),  the  water-gas  equilibrium, 
and  the  dissociation  of  carbon  dioxide,  carbonyl 
chloride,  sulphur  trioxide,  sulphuryl  chloride, and  nitro- 
syl  chloride.  The  critical  velocities  for  the  different 
molecular  species  arc  as  follows,  the  figures  being  for 
log io^ :  H„  0-2043  ;  Cl„  5-4214  ;  Br„,  5-1902  ;  I„,  5-0192  ; 
S„  5-5484";  02,  5-3718;  HC1,  5  0746;  I-IBr“  5-452.3 ; 
HI,  5-2932;  H2S,  5-7851;  H,0,  5-9224;  CH4,  5-9809. 

~  W.  Hume-Rothery. 

Thermochemical  equilibrium  from  the  kinetic 
and  photochemical  points  of  view.  W.  Kuhn  (J. 
Chim.  phys.,  1926,  23,  309 — 393). — The  kinetic  and 
photochemical  theories  require  respectively  a  definite 
energy  of  collision  or  an  absorption  of  a  definite 
frequency  for  reaction  to  occur,  and  the  expressions 
for  the  velocity  constants  Ae~u^kt  and  Ae~,n‘^kT  are 
strictly  analogous.  Calculations  show  that  at  500° 
the  velocity  constants  calculated  by  the  kinetic 
theory  are  much  greater  than  those  obtained  by 
the  radiation  theory,  but  both  are  roughly  of  the 
correct  order  of  magnitude.  Kinetic  excitation  is 
favoured  by  low  temperature,  high  concentration, 
large  molecular  diameter,  low  critical  energy,  and 
small  coefficient  of  absorption.  At  high  temperatures, 
reactions  may  become  purely  photochemical.  The 
Bohr  theory,  that  each  absorbing  molecule  takes  up 
energy  hv,  when  combined  with  the  law  of  Kirchhoff, 
if ,.*>•=  ILi  where  K  is  the  intensity  of  radiation,  and 
a  and  (i  are  the  absorption  and  emission  coefficients, 
respectively,  leads  to  the  conclusion  that  at  equilibrium 
the  numbers  of  molecules  absorbing  and  emitting 
radiation  in  a  given  time  arc  equal,  the  condition 
being  analogous  to  the  kinetic  conception  of  equili¬ 
brium.  In  this  way,  by  introducing  Beer’s  law, 
expressions  arc  obtained  relating  the  equilibrium 
constants  with  the  optical  properties  of  the  substances. 
The  relation  between  the  optical  properties  and 
chemical  constants  is  discussed  and  the  author’s 
equations  are  compared  with  those  of  the  Nernst 
theory.  Whilst  in  this  way  general  expressions  can 
be  obtained  for  chemical  equilibria,  the  velocities 
of  reaction  can  be  considered  only  in  special  cases. 

W.  Hume-Rothery. 

Influence  of  the  capacity  of  the  discharge 
circuit  on  the  decomposition  of  carbon  dioxide 
under  reduced  pressure  by  spark  discharge. 
P.  Jolibois,  H.  Lefebvre,  and  P.  Montagne  (Compt. 
rend.,  1920,  182,  1145—1146;  cf.  this  vol.,  586).— 
The  limiting  dissociation  of  carbon  dioxide  by  spark 
discharge  depends  on  the  nature  of  the  tube  and  on 
the  capacity  of  the  discharge  circuit.  The  limiting 
dissociation  first  increases  slowly  from  about  25% 
without  condenser  until  a  capacity  C0  is  used,  after 
which  there  is  a  rapid  increase  in  the  dissociation  to  a 
capacity  C\,  followed  by  a  region  of  slow  increase. 
At  the  same  time,  the  nature  of  the  discharge  changes 
from  one  with  definite  dark  and  luminous  regions 
below  C0  to  a  continuous  luminous  spark  band  above 
Cv  With  a  tube  of  110  c.c.  volume,  filled  with 
carbon  dioxide  at  3-4  mm.  pressure,  a  22  cm.  spark 
gap,  and  a  platinum  disc  cathode  and  point  anode, 
the  results  were  27,  52,  83,  90,  90,  94%  limiting 
dissociation  for  1-1  xl0~3,  1-15  xlO'2,  5xl0'2,  5-2  x 
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10'1,  2-26,  and  10-8  microfarads  capacity  of  the 
discharge  circuit,  respectively.  F.  G.  Soper. 

Influence  of  boric  acid  on  the  electrolytic 
dissociation  of  electrolytes.  I.  M.  Kolthoff 
(Rec.  trav.  chim.,  1926,  45,  394 — 399). — Boescken 
and  Verkade  (A.,  1916,  ii,  595;  1925,  ii,  128)  consider 
that  the  decreased  conductivities  of  solutions  of  acids 
which  do  not  form  complexes  with  boric  acid  in 
presence  of  0-59/-boric  acid  are  indicative  of  a  dimin¬ 
ution  in  the  degree  of  ionisation.  This  and  other 
conclusions  arc  not  warranted,  as  these  authors  do  not 
take  into  account  the  repression  of  the  dissociation 
of  boric  acid  by  the  stronger  acid.  In  the  present 
investigation,  the  conductivities  at  18°  of  solutions 
of  potassium  chloride,  barium  chloride,  and  hydro¬ 
chloric,  sulphuric,  succinic,  acetic,  fumaric,  and 
adipic  acids,  in  general  over  the  concentration  range 
0-001 — 0-liV,  in  pure  water  and  in  presence  of  0-59/- 
boric  acid  have  been  measured.  Assuming  that  the 
mobilities  of  the  borate,  H2B03',  and  acetate  ions  arc 
the  same  (Abegg  and  Cox,  A.,  1904,  ii,  256),  the 
conductivity  at  18°  of  a  0-59/-solution  of  boric  acid 
corresponds  with  a  value  of  the  dissociation  constant, 
Ara=8-45  x  10'9,  no  correction  being  made  for  the 
viscosity  of  the  solution.  Using  this  value  of  Ka,  the 
conductivity  due  to  the  borate  ion  in  the  various 
acid-boric  acid  mixtures  has  been  calculated  and  the 
necessary  corrections  have  been  applied  to  the 
measured  conductivities.  In  the  case  of  the  salts, 
the  conductivity  of  the  0-59/-solution  of  boric  acid 
itself  was  subtracted  from  the  measured  values. 
Comparison  of  the  ratios  of  the  corrected  conductivities 
in  presence  of  boric  acid  and  the  corresponding 
observed  conductivities  in  pure  water  shows  that 
in  the  cases  of  the  strong  electrolytes  the  decrease  in 
conductivity  is  of  the  order  5 — 6%  and  independent 
of  dilution.  The  decrease  is  due  solely  to  the  higher 
viscosity  of  the  medium.  With  the  weak  acids,  the 
percentage  decrease  is  also  independent  of  dilution, 
being  5,  7,  7,  and  9%  for  succinic,  acetic,  adipic, 
and  fumaric  acids,  respectively.  There  appears  to 
be  a  slight  decrease  in  the  dissociation  of  these  weak 
acids,  boric  acid  probably  diminishing  the  dielectric 
constant,  and  hence  the  dissociating  power,  of  water 
by  a  very  small  amount.  J.  S.  Carter. 

Use  of  boric  acid  for  determining-  the  structure 
of  various  org-anic  compounds.  I.  Dissociation 
constants  of  various  acids  in  tlie  presence  of 
boric  acid.  J.  Boeseken  and  J.  Coops  (Rec.  trav. 
chim.,  1926,  45,  407-413;  cf.  A.,  1921,  i,  843,  and 
preceding  abstract). — The  only  classes  of  carboxylic 
acids  which  show  an  increased  electrical  conductivity 
in  the  presence  of  0-59/-boric  acid  are  a-liydroxy-  and 
o-hydroxy-acids.  In  all  other  cases,  a  10—20% 
diminution  in  conductivity  is  observed  which  is 
attributed  to  the  formation  of  a  partly  dissociated 
compound  with  boric  acid  having  a  weakly  acidic 
character.  The  ionic  equilibria  which  are  involved 
in  the  solutions  on  this  hypothesis  are  discussed  in 
detail,  and  from  the  published  data  for  thirteen  mono- 
and  di-carboxylie  and  hydroxy-acids  the  dissocia¬ 
tion  constants  of  the  boric  acid  complexes  are 
calculated.  G.  M.  Bennett. 
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Constitution  of  magnesium  acetate  solutions. 
A.  C.  D.  Rivett  (J.C.S.,  1926,  1063— 1070).— The 
system  magnesium  acetate-water  has  been  studied. 
The  eutectic  temperature  cannot  be  determined  owing 
to  the  high  viscosity  of  concentrated  solutions  at 
low  temperatures,  whilst  on  the  salt-solution  side, 
hydrolysis  fixes  an  upper  limit.  The  solid  phase  is  a 
tetrahydrate,  m.  p.  about  68°,  the  solubility  curve 
passing  through  a  maximum  value  near  this  temper¬ 
ature.  A  solution  saturated  at  14-9°  contains  37-97% 
of  anhydrous  salt.  The  viscosity  at  25°  increases  at 
first  -with  concentration  in  a  more  or  less  normal 
manner,  but  then  increases  from  about  7  (water=l) 
at  2- 59%  to  155  at  5-49%.  The  relative  viscosities 
of  1-599%  and  5-979%  solutions  fall  from  3-40  to 
2-93  and  from  188  to  78,  respectively,  on  increasing 
the  temperature  from  35-1°  to  55°.  The  conductivity 
passes  through  a  maximum  value  at  about  9/„. 
Approximate  measurements  of  surface  tension  at  25° 
are  recorded.  It  is  suggested  that  magnesium  acetate 
exists  as  simple  ionisable  salt  in  dilute  solutions,  but 
that  association  occurs  in  more  concentrated  solutions. 
The  polymerisation  is  supposed  to  be  a  consequence 
of  chelate  ring-formation,  the  magnesium  atom 
exerting  a  co-ordination  number  of  4  towards  oxygen 
in  the  acetate  radicals.  Such  polymerisation  is  of  a 
type  similar  to  that  shown  by  basic  beryllium  acetate 
(Bragg  and  Morgan,  A.,  1924,  i,  7).  J.  S.  Carter. 

Hydrolysis  of  the  acetals  of  pentaerythritol. 
A.  Sicrabal  and  M.  Zlatewa  (Z.  physikal  Chem.,  1926, 
119,305 — 31S). — The  rates  of  hydrolysis  of  the  diformal, 
diacetal,  dipropional,  diisobutylal,  monoaeetonal,  and 
diacetonal  derivatives  in  presence  of  hydrochloric 
acid  were  determined  at  25°.  The  large  variations 
in  the  velocity  coefficients  are  correlated  with 
differences  of  chemical  constitution.  Experimental 
details  are  given  for  the  preparation  of  the  above 
compounds.  L.  F.  Gilbert. 

Dissociation  of  multivalent  substances.  I. 
Relation  of  constants  to  titration  data.  II. 
Relation  of  constants  to  chemical  structure. 
H.  S.  Simms  (J.  Amer.  Chem.  Soc.,  1926,  48,  1239— 
1250,  1251 — 1261). — I.  The  “classical”  dissociation 
constants  of  a  dibasic  acid  in  solution  are  given  by 
K1t=fBr  •  HA' /H2A  and  /%=%■ .  A" j II A’,  %•  re¬ 
presenting  the  activity  of  the  hydrogen  ion.  The 
corresponding  “  titration  ”  constants,  i.e.,  the  con¬ 
stants  obtained  by  calculating  the  titration  data  on 
the  assumption  that  the  dibasic  acid  is  a  mixture  of 
two  monobasic  acids,  are  G^—fu'  ■  oq/l — a,  and 
G2'=fa-  .  a2/l  —  a2,  a  representing  the  probability  of 
dissociation.  Since  the  first  stage  ionisation  may  not 
be  complete  when  the  second  stage  begins,  O'  and  IC 
are  not  identical.  It  is  shown  that  l/Aty— 1 
1  /<?2'  and  /%' /A2'=<?1' /G!2'+G2, /(?i'-f-2,  similar  for- 
muke  holding  for  any  multivalent  acid,  base,  or 
ampholyte.  The  corresponding  constants  G  and  A, 
i.e.,  G'  and  IC  corrected  for  interionie  attraction,  are 
connected  by  the  same  formula},  which  for  ampholytes 
are  valid  only  at  very  small  ion  concentrations.  An 
accurate  general  method  of  calculating  dissociation 
constants  is  thus  obtained.  Formulae  are  also  derived 
for  isoelectric  points,  hydrogen-ion  activity,  and  the 
concentration  of  multivalent  substances. 
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II.  The  influence  of  (a)  the  nature  of  the  ionisable 
groups,  ( b )  the  character  of  the  substituents,  and  (c) 
the  electrostatic  forces  between  the  ionisable  groups 
on  the  dissociation  constants  of  multivalent  acids, 
bases,  or  ampholytes  is  considered.  The  order  of 
magnitude  of  each  constant  is  determined  by  (a) ; 
the  effect  of  ( b )  varies  with  the  nature  and  position 
of  the  substituent.  The  effect  of  (c)  is  expressible  by 
equations  which  enable  the  distance  between  the  two 
charges  on  a  bivalent  ion  or  the  distance  between 
the  positive  and  negative  charges  on  a  univalent  ion 
to  be  calculated.  Isomeric  cis-  and  fma.s-acids  have 
nearly  identical  “  intrinsic  ”  constants,  KQ1  i.e., 
constants  computed  without  regard  to  electrostatic 
forces.  Formula?.  are  given  for  calculating  the  dis¬ 
sociation  constants  of  higher  multivalent  acids,  bases, 
and  ampholytes.  Relationships  between  K,  K0,  G, 
and  a  characteristic  constant,  Kc,  arc  also  deduced. 

S.  K.  Tweedy. 

Thermodynamics  of  surface  actions.  II  (cont. ) 
Variation  of  surface  tension  with  pressure. 
L.  Gay  (J.  Cliim.  phys.,  1926,  23,  394 — 414;  cf. 
this  voh,  578). — Theoretical.  The  variation  of  surface 
tension  with  pressure  is  discussed  for  the  case  in  which 
one  of  the  fluid  phases  is  near  a  critical  point  (either 
liquid-vapour  or  bi-liquidal  point).  Variations  of 
both  total  pressure  and  of  the  pressure  of  one  phase 
alone  are  considered,  on  the  assumption  that  in  general 
the  pressure  of  a  phase  depends  on  the  nature  of  its 
surfaces  of  contact  with  other  phases.  The  modific¬ 
ation  of  the  phase  rule  to  meet  the  above  assumption 
is  discussed  with  regard  to  the  critical  points.  In  the 
region  of  the  critical  point,  the  interfacial  tension 
between  the  two  phases  is  practically  zero,  and  if 
x1  and  .T,  are  the  compositions  of  the  two  phases,  the 
partial  differentials  Saq/8 T,  Saq/SP,  Saq/8 s,  SxjST  .  .  ., 
are  infinitely  great  at  the  critical  point,  T,  P,  and  8 
being  the  temperature,  pressure,  and  interfacial  area, 
respectively.  W.  Hume-Rothery. 

Fusion  curves  of  the  systems  benzene-m- 
xylene,  tolue  ne-m-xylene ,  and  ?>i-xylene-p- 
xylene.  A.  Nakatsuchi  (Sci.  Rep.  Tolioku  Imp. 
Univ.,  1926,  15,  53—59;  cf.  this  vol.,  356).— The 
f.-p.  curves  of  the  binary  systems,  benzene-m-xylene, 
toluene-m-xylene,  and  m-xylene— p-xylenc  show  well- 
marked  minima  at  —  60'2°  (2T74%  of  benzene), 
—  105-5°  (77-56%  of  toluene),  and  -57°  (85-95%  of 
m-xylene),  respectively;  in  each  case,  the  longer 
branch  of  the  liquidus  is  a  curve  concave  to  the  axis 
of  composition  and  the  shorter  branch  a  straight  line. 
The  heats  of  fusion  of  the  individual  substances 
calculated  from  the  f.-p.  data  are  :  benzene  2400, 
toluene  1150,  m-xylene  2400,  and  p-xylene  4100  cal. 

A.  R.  Powell. 

Binary  system  barium  iodide-water.  J. 
Packer  and  A.  C.  D.  Rivett  (J.C.S.,  1926,  1061— 
1062). — The  solid  phases  in  equilibrium  with  saturated 
solutions  between  -33-5°  (eutectic)  and  +25-7°  ;  25-7° 
and  98-9°;  98-9°  and  120°  are  2BaI2,15H20, 

BaT2,2H20,  and  BaI2,H20,  respectively.  The  transi¬ 
tion  temperatures,  25-7°  and  9S-90,  were  measured 
therm ometrieally.  At  15°,  the  saturated  solution 
contains  65-75%  of  anhydrous  salt.  J.  S.  Carter. 


System :  benzamide-bromine.  W.  Finkel- 
stein  (Z.  physikal.  Client.,  1926,  121,  46 — 64;  cf. 
A.,  1925,  ii,  546). — The  conductivity  of  solutions  of 
benzamide  in  bromine  at  18°  passes  through  a  maxi¬ 
mum  with  increasing  concentrations  of  bromine 
and  also  increases  on  keeping.  F.-p.  depression 
measurements  give  a  maximum  mol.  wt.  equal 
to  five  times  that  of  the  compound  Ph*CO-NH2Br2. 
The  transport  number  of  the  cation  is  0-054,  a  value 
which  is  ascribed  to  the  presence  in  the  solution  of 
ionised  polymerised  molecules.  R.  Cutitill. 

Palladium-hydrogen  equilibrium  and  pallad¬ 
ium  hydride.  L.  J.  Gillespie  and  F.  P.  Hall 
(J.  Amer.  Chem.  Soc.,  1926,  48,  1207 — 1219). — Data 
for  the  equilibrium  were  obtained  at  0°,  30°,  80°, 
160°,  and  180°.  Apparently  two  solid  solutions 
exist,  the  saturated  one  richer  in  hydrogen  having 
approximately  the  composition  Pd2H  at  80°,  160°, 
and  180°,  but  containing  larger  quantities  of  hydrogen 
at  lower  temperatures.  The  existence  of  a  hydride, 
probably  Pd,H2,  at  high  temperatures  is  inferred. 
The  heat  evolved  at  1  atm.  by  the  reaction  H2(g.)-)- 
4Pd=2(Pd2H)  (decomposed)  is  calculated  as  8780, 
8700,  and  8450  cal. /mol.  of  hydrogen  at  0°,  30°,  and 
80°,  respectively,  in  approximate  agreement  with  the 
figure  of  Mond,  Ramsay,  and  Shields  (A.,  1898,  ii, 
600).  S.  IC.  Tweedy. 

Chlorine  tensions  of  metallic  chlorides. 
Chemical  constants  of  chlorine.  IC.  Jellinek 
and  R.  Uloth  (Z.  physikal.  Chem.,  1926,  119,  161 — 
200). — Equilibria  of  the  type  MC12+H2  —  M+2HC1 
have  been  investigated  between  300°  and  750°  and  at 
1  atm.  pressure  by  a  dynamic  method.  The  salts 
studied  were  silver,  cuprous,  nickel,  cobalt,  lead, 
cadmium,  and  manganese  chlorides.  From  the  data 
obtained  the  vapour  pressures  of  diatomic  chlorine 
were  calculated  with  the  help  of  Nernst’s  formula 
for  the  dissociation  of  hydrogen  chloride  (Z.  Elektro- 
ehem.,  1909,  15,  687).  These  vapour  pressures  and 
those  for  gold,  mercurous,  and  zinc  chlorides  were  also 
calculated  from  the  E.M.F.  of  cells  containing  the 
molten  or  dissolved  salts.  Wohl’s  formula  for  the 
dissociation  of  diatomic  chlorine  (A.,  1925,  ii,  395)  was 
used  to  determine  the  partial  pressures  of  monatomic 
chlorine.  The  partial  pressure  of  molecular  chlorine 
over  gold  chloride  is  much  greater  than  that  of  mon¬ 
atomic  chlorine;  for  silver  and  mercurous  chlorides 
these  pressures  are  of  the  same  order,  whilst  that  of 
monatomic  chlorine  is  the  greater  for  the  other 
chlorides  in  the  temperature  interval  concerned.  The 
chemical  constants  of  molecular  and  of  monatomic 
chlorine  as  calculated  from  the  published  data  for 
silver,  mercurous,  and  lead  chlorides  are  l-99d;0-18 
and  l-68ri:0-26,  respectively.  L.  F.  Gilbert. 

Organic  molecular  compounds.  XVIII. 
Calculation  of  molar  fraction.  G.  Weissen- 
berger,  R.  Henke,  and  F.  Schuster  (Z.  anorg. 
Chem.,  1926,  152,  325 — 332;  cf.  this  vol.,  465). — 
Examination  of  binary  systems  consisting  of  one 
liquid  component  and  one  solid  component  shows 
that  Konovalov’s  vapour-pressure  functions  are 
applicable  only  in  a  limited  number  of  cases,  which 
include  systems  in  which  molecular  compounds  are 
formed  as  well  as  systems  in  which  these  are  not 
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formed.  It  is  suggested  that  in  a  system  consisting 
of  a  volatile  liquid  and  a  non-volatile  liquid,  which 
form  a  compound,  tho  expression  A/p'  gives  the 
fraction  of  the  volatile  liquid  which  lias  entered  into 
combination,  A  being  the  deviation  of  the  observed 
vapour  pressure,  p' ,  from  the  rectilinear  relationship. 
Using  this  relation  to  calculate  the  molar  fractions  of 
the  various  molecular  species,  the  observed  behaviour 
of  a  number  of  systems  of  this  type  is  shown  to  be  in 
good  agreement  with  the  requirements  of  the  mass  law. 

If  either  of  tho  liquids  is  associated,  the  results  are  not 
so  satisfactory.  It.  Cutiiill. 

Binary  liquid  mixtures.  XX.  Systems  with 
substituted  hydronaphthalenes.  XXI.  Systems 
with  butyric  acid.  G.  Weissenberger,  R.  Henke, 
and  H.  Katsciitnka  (Z.  anorg.  Cliem.,  1926,  153, 
33 — 40,  41 — 46 ;  cf.  Sitzungsber.  Akad.  Wiss.  Wien, 
1925,  [ii],  134,  483). — XX.  The  vapour-pressure 
curves  of  mixtures  of  volatile  liquids  with  a-chloro- 
tetrahydronaphthalene  are  similar  to  those  with 
tetrahydronaphthalene  (Sitzungsber.  Akad.  Wiss. 
Wien.,  281,  295),  and  in  both  cases  only  chloro¬ 
form  shows  evidence  of  compound  formation.  The 
effect  of  the  chlorine  atom  is  to  accentuate  the 
differences  between  the  calculated  and  actual  vapour 
pressures,  without  changing  their  sign.  The  vapour 
pressures  of  mixtures  of  benzene  with  a-chloro- 
tetrahydronaphthalene  are  slightly  less  than  the 
calculated  values,  corresponding  with  the  strong 
absorption  of  benzene  vapour  by  tetrahydronaphth¬ 
alene.  There  is  no  evidence  of  compound  formation 
between  mono-  or  di-methyldecahydronaphthalenes 
and  volatile  hydrocarbons.  The  vapour  pressures 
are  slightly  higher  than  calculated,  the  deviations 
for  the  a-monomethyl  derivative  being  greater  than 
for  the  ^-derivative.  The  conclusion  is  confirmed 
that  hydrocarbons  have  little  or  no  residual  affinity. 
In  general,  the  differences  between  the  calculated 
and  actual  vapour  pressures  are  greater  the  greater  the 
dissimilarity  between  the  two  constituents  of  a  mixture. 

XXI.  The  vapour  pressures  of  binary  mixtures  of 
butyric  acid  with  acetone,  methyl  acetate,  and 
chloroform  are  less  than  correspond  with  their  con¬ 
tents  of  the  volatile  constituent.  Butyric  acid  has 
two  centres  of  residual  affinity,  the  oxygen  atom  of 
the  carbonyl  group  and  the  hydrogen  atom  of  the 
hydroxyl.  Union  with  acetone  and  methyl  acetate 
occurs  through  the  hydroxyl  hydrogen  atom ;  with 
acetone,  equal  numbers  of  molecules  of  the  two 
constituents  take  part,  but  the  residual  affinity  of 
methyl  acetate  is  less  than  that  of  acetone  and  the 
compound  contains  excess  of  butyric  acid.  Union 
takes  place  between  equal  numbers  of  molecules 
of  butyric  acid  and  chloroform,  and  the  carbonyl 
and  the  trichloromethyl  are  the  active  groups. 
Butyric  acid  does  not  combine  with  carbon  disulphide 
or  with  benzene.  A.  Geake. 

Properties  of  ternary  liquid  mixtures.  P. 
Brun  (Compt.  rend.,  1926,  182,  1219— 1221).— For 
mixtures  of  ethyl  alcohol  and  water  with  a  third 
liquid  (propyl  alcohol,  isobutyl  alcohol,  and  isoamyl 
alcohol — representing  decreasing  degrees  of  misc¬ 
ibility),  measurements  have  been  made  of  the  density 
and  refractive  index.  Thence  the  specific  refract-  ' 


ivities  (rL)  and  variations  in  volume  of  the  mixtures 
are  calculated.  From  tho  corresponding  trilinear 
graphs  it  is  shown  geometrically  that  (as  with  binary 
liquid  mixtures)  the  specific  properties  of  the  mixtures 
are  continuous  at  the  critical  point.  J.  Grant. 

Ternary  diagram  of  the  system  iron-carb on- 
copper.  T.  Ishtwara,  T.  Yonekura,  and  T. 
Ishigaki  (Sci.  Rep.  Tohoku  Imp.  Univ.,  1926,  15, 
81 — 114). — The  ternary  diagram  of  the  system  iron- 
carbon-copper  has  been  constructed,  for  the  iron 
corner  and  for  alloys  containing  up  to  30%  Cu,  from 
phase-rule  considerations  based  on  the  known  binary 
diagrams,  iron-cementite  and  iron-copper  and  on  a 
somewhat  hypothetical  diagram  for  the  system 
cementite-copper.  The  positions  of  the  most  im¬ 
portant  lines  and  points  have  then  been  checked  by 
thermal  and  micrographical  analysis  of  tho  corre¬ 
sponding  alloys,  and  found  to  agree  reasonably  well 
with  the  theoretical  positions.  At  1100°,  there  is  an 
invariant  point  corresponding  with  a  concentration 
of  4-3%  C  and  3-3%  Cu  at  the  intersection  of  the 
eutectic  and  monotectic  lines.  The  maximum  con¬ 
centration  of  the  y  solid  solution  is  about  3-5%  0 
and  3-8%  Cu.  The  eutcctoid  line  starts  from  the 
binary  iron-copper  eutectoid  point  at  2-3%  Cu  and 
833°  and  gradually  descends,  the  copper  content 
decreasing  as  the  carbon  increases.  Addition  of 
copper  to  steel  lowers  the  A1  transformation  point 
20°  with  2%  Cu ;  the  eutectoid  Invariant  point  corre¬ 
sponds  with  a  composition  of  0-9%  C,  1-75%  Cu, 
and  97-35%  Fe  at  700°.  Saturation  of  iron  with 
copper  to  give  a  uniform  solid  solution  lowers  the 
A2  point  by  about  10°.  A.  R.  Powell. 

System  ferric  sulphate-base. — A.  Krause 
(Rocz.  Chem.,  1926,  6,  45 — 58). — The  products  of  tho 
reaction  at  15°  between  aqueous  ferric  sulphate  and 
sodium  and  potassium  hydroxides,  carbonates,  and 
hydrogen  carbonates,  ammonia,  and  aniline  have  been 
analysed.  The  composition  of  the  precipitates  changes 
continuously  in  such  a  way  that  the  ratio  Fe203  :  S03 
is  proportional  to  the  pa  of  the  solution,  due  to 
adsorption  by  the  precipitate.  The  relation  between 
the  composition  of  the  latter  and  the  pK  of  the  solution 
is  given  by  Kx=yd,  where  y  is  the  ratio  Fe203  :  S03 
in  the  precipitate,  and  K  and  d  are  constants. 

R.  Truszkowski. 

System  ammonium  acetate-acetic  acid-water. 
(Miss)  R.  Sugden  (J.C.S.,  1926,  960 — 961). — A  study 
of  the  equilibria  of  this  system  at  0°,  16°,  and  25° 
yields  no  evidence  of  the  complex 
2CH3’C02NH4,3CH3,C02H,H20  described  by  Bcr- 
thelot  (Bull.  Soc.  chim.,  1864,  22,  440).  The  exist¬ 
ence  of  the  acid  acetate,  CH3-C02NH4,CH3-C02H,  is 
confirmed.  C.  H.  D.  Clark. 

System  sodium  thiosulphate-sodium  sulph¬ 
ate-water.  R.  R.  Garran  (J.C.S.,  1926, 848 — 855). — 
The  system  has  been  examined  at  0°,  18°,  25°,  and  40°. 
Mixed  crystals  are  formed  at  the  three  lower  temper¬ 
atures  by  the  decahydrates  and  at  all  temperatures 
by  the  pentahydrates.  At  25°  and  40°,  mixed  crystals 
of  the  anhydrous  salts  probably  occur.  The  Glauber’s 
salt  transition  point  is  lowered  to  20°  by  the  addition 
of  sodium  thiosulphate.  C.  H.  D.  Clark. 
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System  sodium  sulphide-sodium  sulphate- 
water.  A.  R,  Hogg  (J.C.S.,  1926,  855—862).— 
The  equilibrium  has  been  studied  at  0-1°,  18°,  25°, 
31°,  and  40°.  A  new  deeahydratc,  Na2S,10H20,  is 
described  which  changes  to  the  nonahydrate  at  4-7° ; 
the  transition  point  is  lowered  to  2-3°  by  saturated 
sodium  sulphate.  Mixed  crystals  of  the  two  deca- 
hydrates  are  formed  at  0-1°.  At  18°,  sodium  sulphide 
nonahydrate  dissolves  some  sulphate,  but  neither 
Glauber’s  salt  nor  anhydrous  sodium  sulphate  shows 
any  appreciable  tendency  to  include  sodium  sulphide. 
At  higher  temperatures,  mixed  crystal  formation  is 
absent.  The  Glauber’s  salt  transition  point  is  lowered 
by  sodium  sulphide  from  32-4°  to  20-6°. 

C.  H.  D.  Clark. 

Diagrams  of  state  of  some  silver  and  alkali 
salts.  S.  F.  Shemtschushni  (Z.  anorg.  Chem., 
1926,  153,  47 — 61). — Silver  bromide  forms  a  con¬ 
tinuous  series  of  solid  solutions  with  sodium  bromide, 
and  silver  chloride  with  sodium  chloride.  The  rates 
of  diffusion  of  the  silver  salts  into  the  solid  solutions 
are  not  sufficient  to  keep  the  interiors  of  the  crystals 
first  formed  at  the  changing  equilibrium  concen¬ 
trations.  The  cooling  curves  are  therefore  somewhat 
different  from  the  normal  type.  The  curves  obtained 
by  plotting  the  temperature  when  crystallisation  is 
complete  against  the  molecular  percentage  compos¬ 
ition  are  not  true  solidus  curves,  but  run  nearly 
parallel  to  the  concentration  axis  from  the  m.  p.  of 
the  silver  salt  until  the  concentration  of  the  sodium 
salt  is  about  50%.  The  solid  solutions  slowly  decom¬ 
pose  at  low  temperatures  and  become  opalescent.  In 
agreement  with  Sandonnini  (A.,  1912,  ii,  941),  the 
m.  p.  diagram  of  silver  bromide  and  potassium 
bromide  is  found  to  consist  of  two  branches  with  a 
eutectic  point  at  285°.  The  eutectic  mixture  con¬ 
tains,  however,  67  mol.-%  of  silver  bromide,  instead 
of  56  mol.-%  as  found  by  Sandonnini.  No  solid 
solutions  are  formed.  The  m.  p.  of  the  individual 
halides  are  :  silver  bromide  419°,  silver  chloride  451°, 
sodium  bromide  766°,  sodium  chloride  816°,  potassium 
bromide  748°.  These  systems  were  examined  micro¬ 
scopically  by  fusing  a  fragment  of  the  mixed  salts 
on  a  slide,  covering  with  a  heated  cover-glass,  and 
cooling.  Mixtures  melting  above  650 — 675°  could 
not  be  examined ;  at  higher  temperatures  glass  softens 
and  quartz  is  attacked  by  the  salts.  The  solid  solu¬ 
tions  crystallise  in  polyhedra  with  fairly  sharp 
dividing  lines.  The  systems  containing  up  to  75 
mol.-%  of  sodium  bromide  or  60  mol.-%  of  sodium 
chloride  are  optically  anisotropic,  although  the  four 
pure  halides  concerned  are  isotropic.  This  is  probably 
due  to  internal  pressure  set  up  in  the  crystals  during 
the  formation  of  the  solid  solution.  The  structure 
of  mixtures  of  silver  and  potassium  bromides  is  in 
accordance  with  the  m.  p.  diagram.  A.  Geake. 

Equilibrium  between  carbon  monoxide,  car¬ 
bon,  and  carbon  dioxide,  and  the  reactions 
between  ferrous  oxide  and  carbon,  and  between 
carbon  monoxide  and  iron.  V.  Falcke  and  W. 
Fischer  (Z.  Elektrochem.,  1926,  32,  194 — 201 ;  ef. 
A.,  1921,  ii,  511). — The  equilibrium  C+C02=^=2C0 
has  been  investigated  between  600°  and  750°,  using 
as  catalysts  iron,  cobalt,  and  nickel  which  had  been 


previously  heated  in  a  current  of  carbon  monoxide 
until  they  took  up  about  50%  of  carbon.  The  log. 
equilibrium  constant  plotted  against  the  temperature 
gives  a  straight  line,  on  which  lie  also  the  values 
previously  obtained  for  temperatures  above  700°. 
The  use  of  iron  without  previous  treatment  as  a 
catalyst  gives  slightly  lower  values.  R.  Cutiiill. 

System  calcium  oxide-ferric  oxide-silica. 
W.  C.  Hansen  and  R.  H.  Bogue  (J.  Amer.  Chem. 
Soc.,  1926,  48,  1261 — 1267). — The  above  system  was 
investigated  in  the  three  regions  concerned  with  Port¬ 
land  cement.  Optical  examination  affords  no  evidence 
of  ternary  compounds.  Dicalcium  silicate,  2Ca0,Si02, 
is  inverted  to  the  y-form  in  slowly-cooled  mixtures, 
but  whereas  in  the  lime-alumina-silica  system  small 
amounts  of  alumina  prevent  this  inversion,  it  is  inhib¬ 
ited  only  by  a  high  ferric  oxide  concentration  (45%). 
This  supports  the  theory  that  it  is  the  glass  present 
in  the  clinker  which  prevents  the  conversion  into  the 
y-form,  since  absence  of  glass  in  this  system  was 
observed.  Evidence  for  the  compound  3Ca0,Si02 
was  found  (Day  and  Shepherd,  A.,  1906,  ii,  770). 
Probably  only  part  of  the  ferric  oxide  in  Portland 
cement  clinker  is  present  as  the  crystalline  compounds, 
2Ca0,Fe203  or  Ca0,Fe203.  S.  K.  Tweedy. 

Equilibrium  in  the  reaction  NiO-j-Ha^=iNi-f- 
HaO.  Free  energy  of  nickelous  oxide.  R.  N. 
Pease  and  R.  S.  Cook  (J.  Amer.  Chem.  Soc.,  1926, 
48, 1199 — 1206). — The  above  equilibrium,  approached 
from  either  side  of  the  equation,  was  investigated  at 
485°  and  600°  by  a  flow  method.  The  equilibrium 
ratios  of  steam  to  hydrogen  were  330  and  240  at  the 
respective  temperatures.  The  free  energy  of  the 
reaction  (at  constant  pressure)  is  given  by  —3647 — 
6-722T,  whence  the  heat  of  formation  of  nickelous 
oxide  is  —3647  cal.  and  its  free  energy  of  formation 
— 56,497  cal.  The  calculated  partial  pressure  of 
oxygen  over  nickel  oxide  at  1100°  was  10'°  mm.,  in 
disagreement  with  the  observations  of  Foote  and 
Smith  (A.,  1908,  ii,  847).  Some  abnormalities,  ob¬ 
served  in  the  initial  stages  of  the  reduction  and 
oxidation,  are  explicable  on  the  assumption  that  the 
free  energies  of  a  metallic  film  on  the  metal  oxide 
and  of  an  oxide  film  on  the  metal  are  higher  than 
those  of  the  metal  and  oxide,  respectively,  in  the 
massive  state.  S.  K.  Tweedy. 

Energy  of  solution  of  gaseous  ions  in  relation 
to  the  effect  of  a  charge  on  the  dielectric. 
W.  M.  Latimer  (J.  Amer.  Chem.  Soc.,  1926,  48, 
1234 — 1239). — The  energies  of  solution  in  water  of 
some  gaseous  metallic  ions  are  calculated,  and  the 
ionic  radii  derived  from  Born’s  formula  (A.,  1920,  ii, 
527).  The  results  indicate  that  the  energy  of  com¬ 
bination  of  the  various  ions  with  water  is  small  in 
comparison  with  the  effect  of  the  ion  as  a  charged 
particle  on  water  as  a  dielectric.  The  electron  affini¬ 
ties  of  chlorine,  bromine,  and  iodine  are  also  calcu¬ 
lated.  The  Debye  theory  of  strong  electrolyte  solu¬ 
tions  is  strongly  supported  by  the  results  obtained. 

S.  K.  Tweedy. 

Thermal  decomposition  of  siderite,  rhodo- 
chrosite,  and  dolomite.  J.  A.  Hedvall  (Verb. 
Geol.  Verein  Stockholm,  1925,  47,  1 — 8;  from  Chem. 
Zentr.,  1926,  I,  810). — The  thermal  decomposition 
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of  these  natural  carbonates  has  been  examined  by 
two  methods  :  (a)  slowly  heating  in  an  electric  oven 
and  constructing  the  temperature-time  curve;  (b) 
heating  in  a  current  of  nitrogen,  the  issuing  gases 
being  led  into  a  solution  of  barium  hydroxide. 
Sideritc  commences  to  decompose  at  195 — 200°,  the 
dissociation  pressure  reaching  1  atm.  at  490°.  The 
corresponding  temperatures  for  rhodochrosite  are  435° 
and  540°,  respectively.  The  temperature-time  curve 
for  dolomite  shows  breaks  at  580°,  623°,  643°,  675°, 
and  910°,  the  last  temperature  being  that  at  which 
the  dissociation  pressure  of  calcium  carbonate  is 
1  atm.  (A.,  1917,  ii,  208).  It  is  hence  concluded  that 
dolomite  contains  free  calcium  carbonate,  free  mag¬ 
nesium  carbonate  being  absent,  since  there  is  no 
corresponding  break  in  the  curve.'  Free  calcium 
carbonate  appears  as  a  result  of  the  reaction  CaO-f- 
CaMg(C03)2=2CaC03+Mg0  (A.,  1922,  ii,  766). 

J.  S.  Carter. 

Thermionic  properties  of  some  mixtures  used 
as  catalysts  in  the  synthesis  of  ammonia.  C.  H. 
Ktjnsman  (J.  Physical  Chem.,  1926,  30,  525 — 534). — 
The  catalysts  studied  were  made  by  fusing  a  mixture 
of  pure  artificial  magnetite  with  about  1  %  of  alumina 
and  about  0-5%  of  alkali  or  alkaline-earth  salt, 
usually  the  nitrate.  These  mixtures  are  good  emitters 
of  positive  ions,  the  reduced  mixtures  being  much 
more  active  than  the  unreduced  mixtures.  The 
positive  emission  satisfies  Richardson’s  equation ;  the 
electron  emission  under  similar  conditions  is  negligible. 
From  an  iron-aluminium-caesium  oxide  mixture,  the 
positive  currents  obtained  are  largely  due  to  positively 
charged  caesium  ions.  The  magnitude  of  the  current 
at  a  given  temperature  depends  on  the  alkali  or 
alkaline-earth  metal  or  oxide  added  as  promoter, 
and  on  the  previous  heat  treatment.  The  temperature 
at  which  the  first  positive  ion  current,  1  X  10" 10  amp., 
was  detected  was  lowest  for  a  caesium-promoted 
catalyst,  followed  successively  by  rubidium,  potass¬ 
ium,  sodium,  magnesium,  and  calcium. 

Tho  surface  of  the  fused  mixture  is  defined  in 
terms  of  <p+,  the  equivalent  work  function,  in  volts, 
of  the  vaporised  positive  ions.  For  potassium  and 
caesium  ions,  respectively,  <p+  equals  2-10  and  2-37 
volts. 

The  structure  of  the  catalyst  mixtures  and  the 
cause  of  emission  of  positive  ions  are  discussed. 

L.  S.  Theobald. 

[Heat  of  formation  of  calcium  cyanamide.] 
V.  Ehrlich  (Z.  Elcktrochem.,  1926,  32,  187 — 188). — 
On  the  author’s  view  (A.,  1923,  i,  309)  that  calcium 
cyanamide  is  formed  by  the  consecutive  reactions 
CaC2=(CaC)+C  and  (CaC)+N2=CaCN2,  tho  heat  of 
the  former  reaction  is  calculated  to  be  8600;t3000  cal., 
if  Franck  and  Hochwald’s  value  of  84,000  cal.  (B., 
1926,  88)  be  taken  for  the  heat  of  formation  of  the 
cyanamide.  R.  Cuthill. 

Thermal  decomposition  of  nitrous  oxide. 
E.  Briner,  C.  Meiner,  and  A.  Rothen  (Helv.  Chim. 
Acta,  1926,  9,  409 — 414). — When  nitrous  oxide  is 
circulated  through  a  silica  vessel  heated  by  an  electric 
furnace,  nitric  oxide  is  formed  in  amounts  which 
reach  a  maximum  with  rise  of  temperature  and  with 
increasing  velocity  of  circulation.  At  1300°,  25%  of 


nitrous  oxide  is  transformed  into  nitric  oxide  when 
9  litres  of  gas  arc  circulated  per  hour.  The  highest 
proportions  of  nitric  oxide  are  formed  at  higher  tem¬ 
peratures,  and  since  the  rate  of  decomposition  of  this 
oxide  into  its  elements  is  less  at  the  lower  temperatures 
considered  (about  700°),  it  is  suggested  that  nitrous 
oxide  breaks  down  simultaneously  in  two  ways 
according  to  theschemes  N20  — XN2-f-0-502-|-20-6  Cal. 
and  N20 — bNO-|-0-5N2— 0-9  Cal.  Rising  temperature 
favours  the  more  endothermic  of  these  reactions. 
The  maximum  observed  in  the  amount  of  nitric 
oxide  formed  with  increase  of  temperature  is  ascribed 
to  the  increasing  rate  of  decomposition  of  nitric  oxide, 
which  eventually  counterbalances  the  effect  of  tem¬ 
perature  in  promoting  its  formation.  The  percentage 
of  nitric  oxide  produced  is  much  lowered  at  all  tem¬ 
peratures  by  the  presence  in  the  reaction  vessel  of 
powdered  quartz  or  of  platinum.  To  this  cause  is 
ascribed  the  fact  that  Hinshelwood  and  Prichard 
(A.,  1925,  ii,  310)  did  not  observe  the  formation  of 
this  oxide  in  the  decomposition  of  nitrous  oxide  by 
a  heated  platinum  wire.  M.  Clark. 

Investigations  at  high  temperatures.  XVIII. 
Pure  calcium  carbide  and  its  heat  of  formation. 
O.  Ruff  and  B.  Josephy  (Z.  anorg.  Chem.,  1920, 
153,  17 — 32). — Calcium  carbide  was  prepared  as  pure 
as  possiblo  by  heating  a  puro  soot  and  redistilled 
calcium  at  1250°  in  argon.  Tho  product  thus  obtained 
contained  approximately  1%  of  free  calcium,  2-5% 
of  calcium  oxide,  0-5%  of  iron,  and  16%  of  uncom- 
bined  carbon.  The  mean  corrected  heat  of  dissolution 
of  this  carbide  in  0-5iV-hydrochloric  acid  (previously 
saturated  with  acetylene)  at  18-5°  and  constant 
pressure  is  60-8  Cal.  By  utilising  the  known  values 
of  the  heat  of  formation  of  acetylene  and  of  the  heat  of 
dissolution  of  calcium  in  aqueous  hydrochloric  acid, 
the  heat  of  formation  of  calcium  carbide  from  solid 
calcium  and  diamond  is  calculated  to  be  14-5  Cal. 
and  14-1  Cal.  from  graphite.  Calculation  by  means 
of  Nernst’s  equation  from  the  dissociation  pressure  of 
calcium  carbide  gives  117  Cal.  as  tho  heat  of  form¬ 
ation  from  gaseous  calcium  and  graphite,  and  the 
more  exact  reaction  isochore  of  van  ’t  Hoff  gives 
70-5  Cal.  For  the  latter  calculation,  the  mean 
molecular  heat  of  calcium  carbide  over  the  range 
0 — 2773°  Abs.  was  calculated  from  tho  atomic 
frequency  by  Koref’s  formula;  molecular  heats  thus 
calculated  for  the  temperature  ranges  20 — 325°,  20 — 
500°,  and  20 — 725°  are  14-3,  15-5,  and  16-4,  respect¬ 
ively,  in  satisfactory  agreement  with  experimentally 
determined  values  of  14-15,  15-28,  and  17-6.  Tho 
heat  of  formation  in  the  condensed  system  cannot  be 
calculated,  as  the  heat  of  evaporation  of  calcium  at 
18°  is  uncertain.  A.  Geaice. 

Thermochemistry  of  some  ethoxides  and 
thallous  salts.  R.  de  Forcrand  (Compt.  rend., 
1926,  182,  1191 — 1194). — The  heats  of  solution  of 
thallium  and  sodium  in  water,  certain  weak  acids, 
and  alcohols,  according  to  the  equation  MH  (solid  or 
liquid)  -f-Tl  (or  Na  solid) =MT1  (or  MNa  soIid)+H,  are 
given.  These  are  obtained  by  the  combination  of 
the  values  for  the  heats  of  solution  of  the  solid  acid 
or  alcohol  and  of  the  solid  thallous  compound  in 
water  and  sulphuric  acid ;  the  heat  of  fusion  of  the 
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alcohol  or  acid,  and  the  heat  of  neutralisation  of  the 
dilute  aqueous  solution.  The  differences  between  the 
values  for  sodium  and  thallium  are  less  constant  than 
those  obtained  for  the  acid  or  alcohol  in  the  state  of 
solution  (cf.  this  vol.,  476).  The  compound  TlOH 
may  be  prepared  in  the  solid  state  by  dilution  of 
thallous  ethoxide  with  a  large  excess  of  water.  This 
is  due  to  the  small  amount  of  heat  evolved  in  the 
reverse  reaction  and  the  solubility  in  the  water  of 
the  ethyl  alcohol  produced.  J.  Grant. 

Two  rapid  and  accurate  methods  in  calori¬ 
metry.  W.  P.  White  (J.  Amer.  Chem.  Soc.,  1926, 
48,  1146 — 1149). — The  classical  Regnault-Pfaundler 
formula  for  the  cooling  correction  is  rearranged  so 
that  one  of  the  usual  two  blank  experiments  is 
rendered  unnecessary  with  no  sacrifice  in  precision. 
Fewer  observations  of  rise  of  temperature  are  neces¬ 
sary  if  their  summation  is  carried  out  by  Simpson’s 
rule ;  the  accuracy,  also,  is  thereby  increased. 

S.  K.  Tweedy. 

Calorimetric  researches.  X.  Heats  of  com¬ 
bustion  of  successive  terms  of  homologous 
series.  Dicarboxylic  acids  of  the  oxalic  acid 
series.  P.  E.  Verkade,  H.  Hartman,  and  J. 
Coops  (Rec.  trav.  chim.,  1926,  45,  373 — 393 ;  cf. 
A.,  1925,  ii,  364). — The  heats  of  combustion  of  the 
first  twelve  members  of  the  oxalic  acid  series  have 
been  determined,  the  values  being  based  on  those 
of  benzoic  and  salicylic  acids,  6324  and  5241-8 
cal.15/g.  (air),  respectively  (A.,  1925,  ii,  39). 

Berner’s  value  for  the  heat  of  combustion  of  sali¬ 
cylic  acid  (this  vol.,  116)  is  held  to  be  incorrect. 
The  following  numbers  give  the  molecular  heats 
of  combustion  (Cal.  15°)  at  constant  volume,  Qv, 
the  figures  in  parentheses  being  the  corresponding 
values  at  constant  pressure,  Qp  :  oxalic  acid,  61-0, 
(60-1);  malonic  acid,  207-1,  (206-5);  succinic  acid, 
357-4,  (357-1) ;  glutaric  acid,  m.  p.  98°,  514-9,  (514-9) ; 
adipic  acid,  m.  p.  153°,  668-6,  (668-9) ;  pimelic  acid, 
m.  p.  105°,  827-1,  (S27-7) ;  suberic  acid,  m.  p.  141°, 
982-4,  (983-2);  azelaic  acid,  m.  p.  107 — 108°,  1140-4, 
(1141-7);  sebacic  acid,  in.  p.  133°,  1295-9,  (1297-3); 
nonanedicarboxylic  acid,  m.  p.  110°,  1453-8,  (1455-6); 
dccanedicarboxylic  acid,  m.  p.  126-5°,  1608-2,  (1610-7) ; 
undecanedicarboxylic  (brassylic)  acid,  m.  p.  113°, 
1766-3,  (1768-6).  As  stated  ( loc .  cit.),  the  results  of 
Stohmann  are  in  agreement.  The  values  of  Luginin 
(Ami.  chim.  phys.,  1891  [vi],  23,  179)  deviate  con¬ 
siderably.  Leaving  aside  the  values  for  oxalic  and 
malonic  acids,  a  consideration  of  the  Qv  values  shows 
that  on  introduction  of  a  methylene  group  into  an 
acid  with  an  even  number  of  carbon  atoms  the  result¬ 
ing  mean  increase  in  the  heat  of  combustion  is 
158-3 4;0-2  Cal.,  whilst  in  the  case  of  an  acid  with  an 
odd  number  of  carbon  atoms  the  corresponding  incre¬ 
ment  is  155-1^0-4  Cal.  The  acids  thus  fall  into  two 
thermal  homologous  series,  the  odd  and  even  series. 
The  almost  constant  increments  between  successive 
higher  terms  of  these  two  series  indicates  that  although 
the  heat  of  combustion  is  also  influenced  by  structural 
considerations,  the  additive  nature  here  predominates. 
The  heats  of  combustion  of  oxalic  and  malonic  acids 
are  abnormally  high,  due  to  the  fact  that  these  two 
initial  terms  have  abnormally  high  energy  contents, 


the  structural  element  of  the  heat  of  combustion 
here  becoming  appreciable. 

In  the  course  of  preparation  of  some  of  the  acids, 
the  m.  p.  and/or  b.  p.  of  a  number  of  intermediates 
were  determined  :  A-benzoylpipcridinc,  m.  p.  48°, 
b.  p.  172 — 173°/9  mm.;  R-pimelonitrile,  b.  p.  171 — 
172°/12  mm. ;  X-bromo-undecoic  acid,  m.  p.  57°, 
ethyl  ester,  b.  p.  169 — 170°/7  mm. ;  X-hydroxy- 
undecoic  acid,  m.  p.  70°.  The  dicarboxylic  acids 
containing  8 — 13  carbon  atoms  were  all  obtained 
starting  from  castor  oil.  For  details  as  to  the 
technique,  which  is  rather  involved,  the  original  must 
be  consulted.  J.  S.  Carter. 

Hydrogen.  III.  Electro-affinity  of  hydrogen. 
G.  Joos  and  G.  F.  Huttig  (Z.  Elektrochem.,  1926, 
32,  201 — 204;  cf.  this  vol.,  254). — From  the  heats  of 
formation  of  the  hydrides  of  the  alkali  metals,  it  is 
calculated  that  the  electro-affinity  of  hydrogen  is 
about  10  Cal.,  less  than  half  the  molecular  energy  of 
dissociation  of  the  molecule;  hence  the  value  of  the 
former  is  calculated  to  be  23  Cal.  R.  Cutiiill. 

Densities,  equivalent  conductivities,  and 
relative  viscosities  at  25°  of  solutions  of  hydro¬ 
chloric  acid,  potassium  chloride,  and  sodium 
chloride,  and  of  their  binary  and  ternary 
mixtures  of  constant  chloride-ion  content.  C.  E. 
Ruby  and  J.  ICawai  (J.  Amer.  Chem.  Soc.,  1926,  48, 
1119 — 1128). — The  densities  of  mixtures  of  the  above 
solutions  of  concentration  up  to  4 M  with  respect  to 
the  chloride  ion  closely  follow  the  mixture  rule; 
where  appreciable  differences  do  exist  (concentrated 
solutions)  the  observed  values  are  always  the  greater. 
The  analogous  mixture  rule  for  relative  viscosity,  j;, 
gives  values  consistently  greater  than  those  observed, 
except  for  mixtures  approximately  OTAf  and  less, 
which  conform  to  the  rule.  A  corresponding  mixture 
rule  for  At]  holds  fairly  well,  the  agreement  being 
better  than  that  between  the  observed  and  similarly 
calculated  values  of  A.  The  composition-conductivity 
curves,  however,  indicate  that  A?;  is  not  a  linear 
function  of  the  composition.  S.  K.  Tweedy. 

Factors  influencing  the  accuracy  of  measure¬ 
ments  of  the  electrical  conductivity  of  liquids 
and  solutions.  II.  Discussion  of  the  bridge 
assembly  for  the  measurement  of  electrical  con¬ 
ductivity  with  particular  reference  to  the  Vree- 
land  oscillator  as  a  source  of  current  of  constant 
frequency.  J.  L.  R.  Morgan  and  (Miss)  0.  M. 
Lammert  (J.  Amer.  Chem.  Soc.,  1926,  48,  1220 — 
1233 ;  cf.  A.,  1923,  ii,  604). — The  factors  which  affect 
the  constancy  of  the  high-frequency  current  given  by 
Vreeland  oscillators  (Types  A  and  I))  are  discussed. 

S.  K.  Tweedy. 

Conductivity  and  catalytic  activity  of  hydrogen 
halides  in  n-butyl  alcohol.  H.  Goldschmidt  and 
E.  Mathiesen  (Z.  physikal.  Chem.,  1926,  121,  153 — 
158). — The  conductivities  of  hydrogen  chloride, 
bromide,  and  iodide  in  »- butyl  alcohol  solution  at  25° 
increase  in  this  order.  Gradual  addition  of  water  to 
the  first  solution  causes  the  conductivity  first  to  fall, 
then  to  pass  through  a  minimum  and  rise  again.  In 
the  esterification  of  phenylacetic  acid  in  butyl  alcohol 
solution,  the  catalytic  activities  of  hydrogen  bromide 
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and  iodide  are  about  the  same  and  rather  greater 
than  that  of  hydrogen  chloride.  This  reaction  does 
not  obey  the  unimolecular  law,  possibly  because  the 
real  catalyst,  the  complex  ion  (C4H100,H)‘,  is  decom¬ 
posed  by  the  water  formed.  This  view  is  supported 
by  the  fact  that  the  addition  of  water  retards  the 
reaction.  It.  Cutiiill. 

Transference  numbers  of  hydrochloric  acid 
in  glycerol-water  mixtures.  W.  W.  Lucasse  (J. 
Physical  Chem.,  1926,  30,  562—565;  cf.  A.,  1925,  ii, 
399). — Measurements  at  25°  of  cells  of  the  form 
Ag|AgCl|HGl  (?»)|HC1  (0-01M)|AgCl|Ag,  in  which  m 
varied  from  0  01  to  1  HI  in  solvents  of  1  and  5  mol.  % 
glycerol  are  given.  Prom  these  data  and  the  results 
for  corresponding  cells  without  liquid  junction,  the 
transference  numbers  have  been  calculated  by  the 
method  of  Maclnnes  and  Beattie  (A.,  1920,  ii,  466). 

L.  S.  Theobald, 

Electrolytic  transport  of  water  in  solutions 
of  alkali  chlorides.  J.  Velisek  (Chem.  Listy., 
1926,  20,  242- — 251). — The  transport  numbers  and 
electrolytic  transference  of  water  have  been  deter¬ 
mined  for  solutions  of  alkali  chlorides  by  the  method 
of  Baborovsky  (A.,  1923,  ii,  288).  With  Jf-solutions  of 
potassium  or  lithium  chlorides  the  results  are  affected 
by  electro-osmosis  only  at  extreme  dilutions.  The 
values  for  the  electrolytic  transport  of  water  arc 
0-5,  1-0,  and  T6  for  Jf-solutions  of  potassium,  sodium, 
and  lithium  chlorides,  respectively.  The  true  trans¬ 
port  numbers  of  potassium,  sodium,  and  lithium  ions 
in  chloride  solutions  arc  0-498,  0-395,  and  0-316.  The 
results  obtained  are  in  good  agreement  -with  those  of 
Washburn  (A.,  1908,  ii,  1009).  The  assumption  that 
the  degree  of  hydration  of  a  given  ion  is  constant  in 
different  solutions  in  which  its  concentration  is  the 
same  is  unjustified.  W.  Hume-Rothery. 

Significance  of  electrode  potential.  J.  Hey- 
Rovsky  (Proc.  Roy.  Soc.,  1926,  A,  111,  201 — 202). — 
A  reply  to  the  criticism  of  Butler  (ibid.,  1923,  A,  104, 
667).  R,  Cuthill. 

Electrochemistry  of  chromium.  II.  Equili¬ 
brium  potentials  Cr/Cr"  and  Cr"/Cr"\  G. 

Grube  and  L.  Schlecht  (Z.  Elektrochem.,  1926,  32, 
178 — 186;  cf.  this  vol.,  362). — The  normal  electrode 
potential  Cr/Cr"  referred  to  the  hydrogen  electrode  is 
found  to  be  -0-55  volt,  using  a  solution  of  chromous 
sulphate  and  an  activated  chromium  electrode.  The 
potential  Cr"/Cr’"  varies  with  the  nature  of  the  salt 
and  the  electrode  used,  and  with  the  acidity  and 
total  concentration  of  the  solution.  For  a  solution 
containing  0-02  g.-atom  of  chromium  per  litre  in  the 
form  of  equimolecular  quantities  of  chromic  and 
chromous  acetates  the  value  is  — 0-403  iO-003  volt. 

R.  Cuthill. 

Electrochemical  behaviour  of  chromium.  E. 
Liebreich  and  W.  Wiederiiolt  (Z.  Elektrochem., 
1926,  32,  261-262,  263).  G.  Grube  (ibid,,  262).— 
Polemical  (cf.  Liebreich  and  Wiederiiolt,  A.,  1925,  ii, 
44;  Grube,  Heidinger,  and  Schlecht,  this  vol.,  362). 

M.  S.  Burr. 


Manganese  dioxide-permanganate  electrode. 

D.  J.  Brown  and  R.  F.  Teeft  (J.  Amor.  Chem.  Soc., 

1926,  48,  1128 — 1132). — From  E.M.F.  measurements 
of  the  ccllH2|HC104(m1)|HC104(?R2),K]Mn04(m3)|Mn03 
at  25°  the  oxidation  potential  of  the  reaction  MnO./  i" 
4H'-f  3e=Mn02-|-2H20  was  found  to  be  1-5S6  volts 
(cf.  Ruby,  A.,  1921,  ii,  246).  This  value  decreases 
with  decreasing  acid  concentration  exactly  as  required 
by  theory.  Pure  manganese  dioxide  could  not  be 
obtained  electrolytically.  S.  K.  Tweedy. 

Oxidation-reduction  potentials  of  reversible 
oxidising  systems,  and  oxidation  of  organic 
molecules  by  these  systems.  C.  Fromageot 
(Cornpt.  rend.,  1926,  182,  1240— 1242).— The  fall  in 
potential  of  a  reversible  oxidising  system  30  mins, 
after  the  introduction  of  an  organic  molecule  is  taken 
as  a  measure  of  the  oxidisability  of  the  latter.  If  the 
system  contains  metallic  ions  ( e.g .,  Ce""/Cc‘"),  ethyl 
alcohol  and  acetaldehyde  produce  no  fall  in  potential 
and  pyruvic  acid  only  a  very  slight  one.  In  a  per¬ 
oxide  system  (HC103/C12),  these  molecules  are  all 
oxidised.  The  speed  of  oxidation  is  independent  of 
the  oxidation  potential  of  the  systems  if  these  arc  of 
different  types,  but  rises  with  rise  of  potential  in 
systems  of  the  same  type.  The  nature  of  an  oxidising 
system  rather  than  its  potential  decides  its  oxidising 
capacity,  the  order  of  oxidisability  of  different  mole¬ 
cules  differing  according  to  the  type  of  system  used. 

J.  Grant. 

Oxidation  potential  of  the  system  selenium 
dioxide-selenium.  S.  R.  Carter,  J.  A.  V.  Butler, 
and  F.  James  (J.C.S.,  1926,  930 — 937). — The  half¬ 
element  Pt|  J/iY-Se02-)-2iY-Se  in  11-6  Y-IIC1  gives 
constant  and  reproducible  oxidation  potential  un¬ 
affected  by  light.  Tenfold  changes  in  concentration 
of  either  selenium  dioxide  or  of  selenium  while  the 
other  is  kept  constant  lead  to  changes  of  E.M.F.  of 
0-022 — 0-028  volt.  In  the  lower  concentrations  of 
selenium,  however,  a  gradual  falling  off  of  potential 
with  time  is  observed,  which  may  be  attributed  to 
occurrence  of  the  reaction :  Se02+4HCI=Se-f- 
2H20+2CI2.  The  oxidising  character  of  selenium 
dioxide  may  be  attributed  to  the  amphoteric  nature 
of  selenium,  whereby  positively  charged  selenium 
ions  are  formed,  with  the  possible  intermediate 
formation  of  selenium  tetrachloride.  Selenium  is 
compared  and  contrasted  with  sulphur  and  tellurium 
in  this  connexion.  C.  H.  D.  Clark. 

Reactive  nature  of  aldehydes  from  the  point 
of  view  of  the  apparent  E.M.F.  S.  B.  Arenson, 
P.  E.  Roller,  and  D.  J.  Brown  (J.  Physical  Chem., 
1926,  30,  620 — 627 ;  cf.  Bugarszky,  A.,  1904,  ii,  551). — 
Measurements  have  been  made,  at  25°,  of  the  apparent 

E. M.F.  of  acetal deh ydc  and  of  chloral  hydrate  in 
sodium  hydroxide  solution,  and  of  acetaldehyde  in 
sulphuric  acid  solution.  In  agreement  with  Baur 
(A.,  1902,  i,  77),  the  E.M.F.  changes  rapidly  for 
M-solutions  of  acetaldehyde  and  chloral  hydrate  in 
Ar-sodium  hydroxide.  The  addition  of  sodium  acetate 
and  of  potassium  oxalate  to  solutions  of  acetaldehyde 
in  sodium  hydroxide  has  no  effect  on  the  apparent 
E.M.F.  The  velocity  of  condensation  of  the  acet¬ 
aldehyde  in  alkaline  solution  is  apparently  a  reaction 
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of  the  first  order.  Further,  the  velocity  of  reduction 
for  aldehydes  is  inversely  proportional  to  the  hydrogen- 
ion  concentration.  The  velocity  of  decomposition  of 
chloral  hydrate  in  dilute  alkaline  solutions  was  also 
studied. 

A  theory  is  advanced  to  account  for  the  changes  in 
E.M.F.  observed.  L.  S.  Theobald. 

Electromotive  force  and  the  solvent.  A.  E. 
Brodsky  (Z.  physikal.  Chcm.,  1920,  121,  1 — -25).- — - 
A  development  of  a  thermodynamic  theory  of  the 
influence  of  the  solvent  on  chemical  equilibrium  in 
solution.  The  E.M.F.  of  cells  of  the  type 
Hg|Hg2X2,KX|KY,Hg2Y2|Hg,  where  X,  Y=CI,  Br, 
I,  lias  been  determined  in  water,  methyl  alcohol,  and 
aqueous  solutions  of  methyl  and  ethyl  alcohols  at 
various  temperatures.  The  results  show  that,  for 
equal  initial  concentrations  of  potassium  halides  as 
theory  requires,  E—E'=RT/F  .  log, 
whero  E  and  E'  are  the  E.M.F.  of  the  same  coll  in 
two  solvents,  in  one  of  which  the  solubilities  of  the 
potassium  halides  are  Lv  and  L2<  and  in  the  other 
Lt'  and  L./,  and  R,  T,  and  F  have  their  usual  signific¬ 
ance.  For  saturated  solutions,  the  E.M.F.  is  inde¬ 
pendent  of  the  solvent.  It.  Cutiiill. 

Electrode  potentials  and  the  solvent.  A.  E. 
Brodsky  (Z.  physikal.  Chcm.,  1926,  121,  26 — 38). — 
Combination  of  the  previously  developed  theory  of  the 
influence  of  the  solvent  on  chemical  equilibrium  (cf. 
preceding  abstract)  with  Nernst’s  theory  of  E.M.F. 
shows  that  for  a  given  substance  the  electrolytic 
solution  tension  is  proportional  to  the  solubility  in 
the  particular  solvent  used,  and  for  saturated  solu¬ 
tions  the  A.il/./'1.  is  independent  of  the  solvent.  This 
is  shown  to  be  in  agreement  with  the  results  of  E.M.F. 
measurements  with  tho  electrodes  Hg|Hg2Cl2,KCl 
and  Hg|Hg2Br2,KBr  in  water,  methyl  alcohol,  and 
aqueous  solutions  of  methyl  and  ethyl  alcohols  com¬ 
bined  with  tho  OTA-calomcl  clcctrodo  in  water. 
There  appears  to  be  in  general  a  linear  relationship 
between  the  dielectric  constant  of  the  solvent  and  tho 
electrode  potential.  R.  Cutuill. 

Liquid  boundaries  and  diffusion  potentials. 
S.  R.  Carter  and  F.  M.  Lea  (J.C.S.,  1926,  834 — 836; 
cf.  A.,  1925,  ii,  300,  403). — Methods  which  load  to  the 
most  constant  and  reproducible  diffusion  potentials 
at  boundaries  involving  hydrochloric  and  sulphuric 
acids  and  potassium  chloride  solutions,  are  explained 
on  tho  basis  of  results  previously  obtained.  An 
acid|acid  boundary  gives  smaller  variation  with  time 
than  an  acid|salt  boundary  at  corresponding  con¬ 
centrations.  C.  H.  D.  Clark. 

Thermodynamic  potential  differences  at 
boundary  of  two  liquid  phases.  IV.  S.  Vosnes- 
senski,  K.  Astachov,  and  K.  Tschmutov  (Z.  physi¬ 
kal.  Chcm.,  1926,  121,  143—152;  cf.  this  vol., 
129). — The  E.M.F.  at  the  surface  of  separation  of 
an  aqueous  solution  of  an  electrolyte  and  a  solvent 
(completely  miscible  with  pure  water)  with  which 
the  aqueous  solution  is  in  equilibrium,  has  been 
determined  by  experiments  with  cells  of  the  type 
Y-calomel  electrode  |  aqueous  solution|non-aqueous 
solution|  Y-calomel  electrode.  Using  methyl  or  ethyl 


alcohol  as  solvent  and  potassium  carbonate  or  am¬ 
monium  sulphate  as  electrolyte,  the  E.M.F.  measured 
are  very  small,  but  with  potassium  chloride  and 
acetone  they  are  much  larger  and  increase  on  keeping. 
Experiments  have  also  been  made  with  a  flowing 
aqueous  phase,  separated  from  the  other  phase  by  a 
porous  membrane.  R.  Cutiiill. 

Sulphate  solutions.  Cells  without  liquid 
junction.  G.  Akerloe  (J.  Amer.  Chem.  Soc., 
1926,  48,  1160— 1176).— The  E.M.F.  of  the  cells: 

(I)  Hg,Hg2S0,1|M2S04(c)|MIHg|M2S04(c2)|Hg2S0,,,Hg ; 

(II)  H2|H2S04(c1),M,S04(c)|HgoS04|Hg;  and  (III) 
H2|M2S04(c),M0H(c1)|MxHg|M0H(cl)|H2  were  meas¬ 
ured  by  an  improved  experimental  method,  c4  being 
the  reference,  and  c  tho  salt  concentration.  Tho 
activity  coefficients  of  (a)  potassium,  sodium,  and 
lithium  sulphates  (cell  I),  ((i)  of  sulphuric  acid  in 
solutions  of  these  sulphates  (cell  II),  and  (y)  of 
potassium  and  sodium  hydroxides  in  the  correspond¬ 
ing  sulphate  solutions  (cell  III)  were  calculated  from 
the  results  and,  in  the  cases  of  (p)  and  (y),  from 
approximation  equations  similar  to  those  of  Debye 
and  Hiickcl  (A.,  1923,  ii,  459,  724).  The  agreement 
between  the  calculated  and  observed  values  is  gener¬ 
ally  good.  The  ion  activity  coefficient  of  water  is 
greater  in  potassium  sulphate  than  sodium  sulphate 
solutions ;  the  ionic  product  of  water  increases 
rapidly  on  addition  of  sulphates,  the  potassium  salt 
being  less  effective  than  tho  sodium  salt,  with  which 
the  product  attains  a  maximum  at  1-5/1/.  Indications 
were  obtained  that  the  Debye-Hiickel  theory  may  be 
inapplicable  to  dilute  sulphuric  acid  solutions. 

S.  K.  Tweedy. 

Eppley  unsaturated  standard  cells  at  high 
temperatures.  W.  C.  Vosburgh  (J.  Opt.  Soc. 
Amer.,  1926,  12,  393 — 395). — Data  are  given  for 
twenty  well- aged,  representative  Eppley  cells  at  high 
temperatures;  ten  of  these  were  made  with  13% 
cadmium  amalgam,  and  ten  with  the  usual  12-5% 
amalgam.  Cells  with  13%  amalgam  can  be  used  up 
to  60°  without  appreciable  error,  whilst  those  with 
12-5%  amalgam  can  probably  be  depended  on  up  to 
about  55°  for  purposes  not  requiring  a  degree  of 
accuracy  greater  than  0-01%.  With  increasing  time, 
the  maximum  temperature  at  which  a  cell  may  be 
used  without  error  becomes  lower,  but  it  is  likely 
that  with  fair  treatment  the  change  in  two  or  threo 
years  would  bo  hardly  appreciable.  W.  Clark. 

Temperature  formula  for  the  Weston  standard 
cell.  W.  C.  Vosburgh  (J.  Opt.  Soc.  Amer.,  1926, 
12,  511 — 517). — The  E.M.F.  of  a  number  of  normal 
Weston  cells,  some  with  neutral  and  some  with 
slightly  acid  electrolytes,  were  measured  at  5°  intervals 
over  the  range  15—40°  by  use  of  the  standard  cell 
potentiometer  of  Eppley  and  Gray  (ibid.,  1922,  6, 
859),  and  a  number  of  cells  at  25°  as  reference  stan¬ 
dards.  Cells  with  electrolytes  containing  0-02 — 0-08 
mol.  of  sulphuric  acid  per  litre  were  also  measured  at 
25°  and  35°.  Wolfi’s  temperature  formula  (Bull. 
Bureau  of  Standards,  1908,  5,  326)  was  found  to  hold 
for  all,  the  presence  of  acid  having  little  or  no  effect 
on  the  temperature  coefficient.  A.  B.  Manning. 
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Evidence  for  a  film  theory  of  hydrogen  over¬ 
potential  from  surface  tension  measurements. 
A.  L.  McAtjlay  cand  F.  P.  Bowden  (Proc.  Roy.  Soc., 
1926,  A,  111,  190 — 200). — The  electrode  potential 
and  surface  tension  of  mercury  serving  as  the  cathode 
in  the  passage  of  the  current  through  solutions  of 
various  electrolytes  have  been  simultaneously  meas¬ 
ured.  With  solutions  containing  ions  of  the  noble 
metals,  increase  of  the  current  density  up  to  a  certain 
point  has  little  effect  on  either  the  potential  or  the 
surface  tension,  and  no  hydrogen  is  liberated,  but 
further  increase  causes  the  potential  suddenly  to 
become  more  negative,  whilst  at  the  same  time  there 
is  a  sudden  increase  in  the  surface  tension,  and 
formation  of  a  film  of  hydrogen.  Addition  of  ions 
more  noble  than  copper  roduoes  the  surface  tension 
again,  the  film  being  destroyed  by  replacement.  In 
the  absence  of  noble  metal  ions,  the  film  is  estab¬ 
lished  by  very  small  currents,  and  the  surface  tension 
rises  rapidly  with  the  current  density  to  an  almost 
constant  value.  Conditions  under  which  no  over¬ 
potential  is  obtained  in  absence  of  a  film  on  the 
cathode  give  rise  to  overpotential  if  a  film  has  been 
previously  formed.  Up  to  a  certain  point  in  the 
growth  of  the  film  the  single  electrode  potential 
measured  above  the  reversible  potential  of  mercury 
is  proportional  to  the  surface  tension  of  the  film; 
beyond  this  point  the  potential  increases,  but  the 
surface  tension  remains  nearly  constant. 

R.  Cuthill. 

Deposition  of  metallic  zinc  on  the  positive 
pole  of  a  simple  voltaic  cell.  S.  R.  Hhmby 
and  M.  W.  Perrin  (J.C.S.,  1926,  959 — 960). — The 
more  electro-positive  metal  may  be  deposited  on 
the  other  electrode  when  a  simple  voltaic  cell  is  left 
in  action  for  some  time.  In  the  cell  Zn|HzSO,j|Cu, 
zinc  is  deposited  while  the  solution  is  still  acid,  but 
when  the  poles  arc  disconnected  the  zinc  dissolves. 

C.  H.  D.  Clark. 

Explosive  reactions  in  gaseous  media.  Ex¬ 
plosive  reactions  considered  generally.  W.  E. 
Garner  (Trans.  Faraday  Soc.,  June  1926,  advance 
proof). — A  summary  of  the  history  of,  and  recent 
work  on,  the  subject,  the  difficulties  due  to  the 
complexities  of  the  systems  investigated  being 
emphasised.  Mallard  and  -Le  Chatelicr’s  equation 
connecting  the  explosion  temperature  and  the  initial 
and  maximum  pressures  enables  the  specific  heats 
and  degrees  of  dissociation  of  gases  at  high  temper¬ 
atures  to  bo  obtained.  Abnormalities  are  duo  to  the 
formation  of  unknown  and  unstable  molecules. 
The  discontinuities  in  radiation  observed  in  flames 
arc  duo  to  the  lack  of  uniformity  of  temperature 
throughout  the  reacting  gaseous  mixtures,  resulting 
from  loss  of  energy  by  radiation  etc.  Dixon  and 
Higgins  established  definite  pressures  at  which  the 
ignition  temperature  of  a  gas  mixture  is  a  maximum. 
This  result  is  not  in  accord  with  the  Arrhenius 
equation,  which  also  fails  to  account  for  the  specific 
effect  of  diluent  gases  on  the  explosion  temperature. 
Since  also,  diluents  do  not  change  the  position  of 
equilibrium,  their  nature  is  that  of  negative  catalysts. 
Mallard  and  Le  Chatelier’s  theory  of  the  velocity  of 
uniform  movement  of  flame,,  based  on  the  raising  to 


ignition  temperature  of  the  unburnt  gas  by  the 
burning  gas,  is  substantiated  by  the  work  of  Ellis. 
Their  quantitative  expression  of  this  (and  also  that 
of  Nussclt)  does  not  account  for  the  finite  value  of 
the  velocity  when  the  ignition  temperature  equals 
the  maximum  temperature  reached  in  the  flame. 
Ionisation  and  catalytic  theories  of  “  anti-knock  ” 
compounds,  and  the  effect  of  the  modo  of  confine¬ 
ment  of  the  gases  on  the  nature  of  the  explosion,  are 
also  discussed.  J.  Grant. 

Explosive  reactions  in  gaseous  media.  ‘ 1  Uni¬ 
form  movement "  during  the  propagation  of 
flame.  W.  Payman  and  R.  V.  Wheeler  (Trans. 
Faraday  Soc.,  June  1926,  advance  proof). — Curves 
relating  the  speed  of  uniform  movement  of  a  flame  in 
a  horizontal  glass  tube  and  the  percentage  of  com¬ 
bustible  gas  in  the  air  used  show  marked  maxima. 
Wido  differences  are  found  between  these  maxima 
for  different  combustible  gases,  betwreen  their  ranges 
of  inflammability,  and  between  the  speeds  of  flames 
in  different  air  mixtures  with  the  same  gas.  The 
speed  is  proportional  to  the  ratio  [T—t)j(t— 6),  where 
T,  t,  and  0  are  the  combustion,  ignition,  and  initial 
temperatures,  respectively.  Coward  and  Hartwell 
have  shown  that  the  effect  of  replacing  a  particular 
combustible  gas  by  one  of  higher  specific  heat  is  to 
lower  the  speed,  but  to  raise  the  range  of  inflamma¬ 
bility.  Owing  to  a  mass  action  effect,  the  greatest 
speeds  arc  obtainable  where  the  inflammable  gas  is 
present  in  excess.  For  air  containing  complex  gas 
mixtures  the  “  law  of  speeds  ”  provides  that  if  the 
component  gases  have  the  same  speed,  then  the 
mixture  will  also  have  this  speed  so  long  as  an  excess 
of  inflammable  gas  is  present.  The  combustion  can 
then  be  regarded  as  that  of  independent  simultaneous 
combustions  of  simple  mixtures  of  air  and  the  in¬ 
dividual  gases.  The  rate  of  development  of  pressure 
with  different  mixtures  of  air  and  inflammable  gas 
is  also  directly  proportional  to  the  maximum  speed  of 
the  flame  produced,  and  the  law  of  speeds  also  applies 
here.  J.  Grant. 

Explosive  reactions  in  gaseous  media.  Igni¬ 
tion-point  of  gases.  H.  B.  Dixon,  J.  Harwood, 
and  W.  F.  Higgins  (Trans.  Faraday  Soc.,  June  1926, 
advance  proof). — Ncrnst’s  falling  piston  method  of 
adiabatic  compression  for  the  determination  of  the 
ignition-points  of  gases  has  been  improved  by  causing 
the  piston  to  be  arrested  when  the  ignition  compres¬ 
sion  is  reached,  and  by  preventing  the  recoil  of  the 
piston  at  this  stage.  Lower  values  of  the  ignition- 
points  of  oxygen-hydrogen  mixtures  are  then  ob¬ 
tained  which  decrease  with  the  proportion  of  oxygen 
present.  For  methane-oxygen  mixtures  the  reverso 
applies,  the  fall  and  rise  respectively  being  greatest 
in  the  improved  machine.  The  lags  between  the 
completion  of  the  piston-stroke  and  the  recoil  due  to 
the  explosion  are  shortest  with  the  highest  compres¬ 
sions.  These  results  suggest  the  need  for  improve¬ 
ment  in  the  concentric  tube  method.  The  whole 
furnace  is  enclosed  in  a  steel  case,  which  ensures 
more  uniform  heating  throughout  the  cylinder,  the 
interval  between  the  turning  on  of  the  gas  and  its 
inflammation  being  timed  by  a  pendulum  and 
metronome.  Lags  of  0-5  and  0-6  sec.  give  most 
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concordant  results  for  air  with  hydrogen  and  methane, 
respectively.  Below  atmospheric  pressure,  the  rapid 
ignition-points  of  hydrogen  and  methane  fall  and 
rise,  respectively,  and  conversely  above  atmospheric 
pressure.  For  each  gas  tested  there  is  a  crucial 
pressure  at  which  the  ignition-point  is  a  maximum. 
The  results  obtained  by  this  method  arc  in  good 
agreement  and  may  be  correlated  with  those  obtained 
by  compression.  J.  Grant. 

Explosive  reactions  in  gaseous  media.  Ionis¬ 
ation  and  gaseous  explosions.  S.  C.  Lind  (Trans. 
Faraday  Soc.,  June  1926,  advance  proof). — Recent 
evidence  in  favour  of  the  thermal  in  place  of  the  ionic 
propagation  of  gaseous  explosion  is  summarised. 
Wendt  and  Grimm’s  theory  of  the  reduction  of  ionis¬ 
ation,  and  consequently  of  the  speed  of  propagation 
of  the  flame,  produced  by  “  anti-knock  ”  substances, 
is  not  confirmed.  The  actual  rate  of  slow  oxidation 
of  methane,  normally  dependent  on  the  influence  of 
external  a-rays,  is  unaffected  by  the  presence  of  an 
“  anti-knock  ”  compound  (diethyl  selenide).  Ionis¬ 
ation  is  probably  an  accompaniment  of,  rather  than  a 
cause  of,  detonation.  J.  Grant. 

Velocity  of  [gas]  reactions  involving  atoms. 
M.  Bodenstein  (Sitzungsber.  Prcuss.  Akad.  Wiss., 
1926,  13,  104 — 114). — From  a  consideration  of  data 
previously  published  (A.,  1925,  ii,  135,  218)  it  is  con¬ 
cluded  that,  in  so  far  as  bimolecular  reactions  between 
atoms  or  between  an  atom  and  a  molecule  are  con¬ 
cerned,  every  collision  is  operative.  As  a  result  of 
various  influences,  only  a  definite  proportion  of  the 
reacting  substances  is  converted  into  products  of 
reaction.  The  number  of  collisions  must,  therefore, 
bo  multiplied  by  a  factor  which  is  independent  of 
temperature  (cf.  Herzfcld,  A.,  1919,  ii,  503). 

J'.  S.  Carter. 

Gaseous  combustion  in  electric  discharges. 
I.  Combustion  of  electrolytic  gas  in  direct 
current  discharges.  G.  I.  Finch  and  L.  G. 
Cowen  (Proc.  Roy.  Soc.,  1926,  A,  111,  257 — 280). — 
Electric  discharges  have  been  passed  through  elec¬ 
trolytic  gas  at  pressures  between  20  and  100  mm.  in 
such  a  way  as  to  eliminate  as  far  as  possible  any 
chemical  combination,  including  that  due  to  heat, 
other  than  that  caused  by  ionisation  of  the  gas.  Up 
to  a  certain  current  strength,  the  rate  of  combustion 
increases  with  the  current  strength  at  a  rate  which 
is  constant,  and  depends  only  on  the  material  of  the 
cathode,  and  not  on  the  pressure  or  distance  apart  of 
the  electrodes.  This  is  taken  to  represent  combustion 
in  the  cathode  zone  only.  Beyond  this  point,  com¬ 
bustion  suddenly  commences  in  the  zone  between  the 
electrodes  as  well,  and  proceeds  at  a  rate  which  is 
proportional  to  the  current,  and  is  independent  of  the 
material  of  the  electrodes,  but  dependent  on  their 
distance  apart  and  on  the  gas  pressure.  In  no  case 
does  any  appreciable  combustion  seem  to  occur  in  the 
anode  zone.  R,  Cuthill. 

Limits  of  inflammability  of  firedamp  in 
atmospheres  which  contain  blackdamp.  H.  F. 
Coward  and  F.  J.  Hartwell.— See  B.,  1926,  426. 


Rate  of  the  reaction  between  ethylene  and 
chlorine.  T.  D.  Stewart  and  R.  D.  Fowler  (J. 
Amer.  Chem.  Soc.,  1926,  48,  1187 — 1194). — The 
combination  in  glass  vessels  of  gaseous  ethylene  and 
chlorine  mixed  with  air  is  a  purely  surface  reaction. 
At  17°,  it  is  only  one  tenth  as  rapid  as  the  corre¬ 
sponding  reaction  between  ethylene  and  bromine 
vapour  at  0°  (Stewart  and  Edlund,  A.,  1923,  ii,  304). 
The  reaction  may  be  to  some  extent  autocatalytic. 

S.  K.  Tweedy. 

Velocity  of  the  gas  reaction  2NO-(-Cl2=:2NOCl 
in  a  magnetic  field.  F.  A.  Henglein  (Z.  Elek- 
trochem.,  1926,  32,  213 — 215). — A  magnetic  field  of 
20,000  gauss  does  not  affect  the  rate  of  the  above 
reaction  at  15-2°,  in  spite  of  the  claim  of  Pinkus  and 
de  Schulthess  (A.,  1921,  ii,  36S)  that  the  reaction 
involves  ionisation.  R.  Cuthill. 

Ignition  of  gases  by  sudden  compression. 

H.  T.  Tizard  and  D.  R.  Pye  (Phil.  Mag.,  1926,  [vii], 

I,  1094 — 1105). — Experiments  on  the  compression  of 
mixtures  of  ethyl  ether,  pentane,  hexane,  heptane, 
and  octane  with  air,  in  which  the  time  of  compression 
was  maintained  constant  at  0-14  sec.,  have  confirmed 
the  previous  conclusions  of  the  authors  (ibid.,  1922, 
[vi],  44,  79)  that  the  reaction  between  the  compounds 
and  oxygen  proceeds  at  a  rate  conditioned  by  the 
temperature  and  that  the  ignition  or  non-ignition 
depends  on  the  rate  of  loss  of  heat  at  this  temperature. 
If  the  rate  of  loss  of  heat  is  measured,  the  ignition 
temperature  under  one  set  of  conditions  can  be 
calculated,  with  fair  accuracy,  from  the  observed 
ignition  temperature  under  other  conditions.  With 
the  paraffin  hydrocarbons,  the  ignition  temperatures 
decrease  with  increasing  mol.  wt.,  which  is  in  agree¬ 
ment  with  the  observation  that  paraffin  hydro¬ 
carbons  tend  to  detonate  the  more  readily  in  internal 
combustion  cngincs  the  higher  arc  their  b.  p. 

A.  E.  Mitchell. 

Explosion  regions.  IX.  Explosion  space 
EtBr-NH3-0„-N2.  W.  P.  Jorissen  and  B.  L. 
Ongkiehong  "(Rec.  trav.  chim.,  1926,  45,  400 — 
406;  cf.  this  vol.,  359). — The  explosion  range  for 
ethyl  bromidc-oxygen-nitrogen  mixtures  has  been 
examined.  The  ratio  outside  the  parentheses  repre¬ 
sents  the  ratio  [02]/[N2],  whilst  l  and  u  represent  the 
lower  and  upper  limiting  percentages,  respectively, 
of  ethyl  bromide  in  explosive  mixtures  :  90/10  (Z=  10) ; 
60/40  (Z=10-7);  43/57  (Z=10-7,  w=32-5) ;  28/72 

(i=14-2,  «— 21-1);  25/75  (no  inflammation).  In  a 
number  of  these  cases,  the  upper  limit  lies  above  tho 
saturation  point  (41-3%  of  vapour  at  14°).  The 
explosion  space  for  the  four-component  mixture  was 
investigated.  The  ratio  has  tho  same  significance 
and  l  and  it  represent  the  lower  and  upper  limiting 
percentages  of  ethyl  bromide  in  presence  of  the 
amount  of  ammonia  indicated  :  95/5,  10%  NH3 
(Z=4-7),  50%  NH3  (w=17-8),  41-3%  EtBr  (upper 
limit  of  ammonia,  23-5%) ;  62-5/37-5, 4%  NH3  (1= S-9), 
12%  NH3  (1=5-2),  30%  NH3  (m=25-5);  43/57, 
14%  NH3  (Z=4-5),  20%  NH3  (m=18-3),  30%  NH3 
(u=9-4) ;  28/72,  2%  NH3  (l=U-3,  «=19-8),  10%  NH3 
(l—  9-8,  w=13-2),  top  of  curve  is  situated  at  8%  EtBr 
and  15%  NH3;  25/75,  mixtures  do  not  inflame. 
The  space  figure  has  been  constructed.  The  explosion 
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space  contains  a  metastable  region  corresponding  with 
supersaturated  vapour.  J.  S.  Carter. 

Thermal  decomposition  of  acetone  in  the 
gaseous  state.  C.  N.  Hinshelwood  and  W.  K. 
Hutchison  (Proc.  Roy.  Soc.,  1926,  A,  111,  245 — 
257). — The  above  process,  which  has  been  followed  at 
temperatures  between  506°  and  632°  by  observing 
the  increase  in  pressure,  is  a  homogeneous  unimole- 
cular  reaction.  The  heat  of  activation  is  68,500  cal., 
and  the  relation  between  the  velocity  coefficient,  k, 
and  the  temperature  (Abs.),  T,  is  log,,  £=34-95  — 
68,500/IiT.  It  is  calculated  that  the  number  of 
molecules  reacting  per  sec.  is  about  103  times  as  great 
as  the  maximum  number  that  could  be  activated  by 
collision.  Nitrogen  and  carbon  monoxide  do  not 
affect  the  rate  of  reaction.  The  products  of  decom¬ 
position  are  about  one  half  saturated  hydrocarbons 
and  hydrogen,  one  third  carbon  monoxide,  and  the 
remainder  carbon  dioxide  and  ethylene. 

R.  Cuthill. 

Reduction  of  ferric  salts  with  hydrogen 
sulphide.  W.  Moldenkauer  and  E.  Mischke 
(Z.  Elektrochem.,  1926,  32,  252 — 261). — In  neutral 
or  in  very  feebly  acid  solution,  the  velocity  of  re¬ 
duction  of  ferric  salts  bv  hydrogen  sulphide  is  too 
large  to  be  measured.  The  velocity  has  been  deter¬ 
mined,  however,  in  sulphuric,  hydrochloric,  and 
phosphoric  acid  solutions  of  varying  concentrations. 
In  sulphuric  acid  at  0°  and  20°  and  in  hydrochloric 
at  0°,  it  is  a  termolecular  reaction.  In  hydrochloric 
and  phosphoric  acid  solutions  at  20°  it  is  a  bimole- 
cular  reaction.  In  all  cases,  the  velocity  diminishes 
rapidly  with  increase  in  concentration  of  acid,  the 
velocity  constant  being  a  logarithmic  function  of  the 
normality  of  the  acid.  The  inhibiting  influence  of 
phosphoric  acid  on  the  rate  of  reaction  is  very  much 
greater  than  that  of  either  of  the  other  acids,  and 
when  these  are  added  to  the  former  they  influence 
the  velocity  only  to  a  slight  extent.  It  is  suggested 
that  the  inhibiting  action  of  acids  is  due  to  the  form¬ 
ation  of  a  complex  compound  the  nature  of  which  also 
influences  the  order  of  the  reaction.  The  precipitate 
of  iron  sulphide  formed  in  feebly  acid,  neutral,  or 
slightly  alkaline  solution  contains  only  ferrous  iron, 
thus  suggesting  that  the  reduction  proceeds  with 
even  greater  rapidity  than  precipitation.  By  the 
action  of  hydrogen  sulphide  on  freshly  precipitated 
ferric  hydroxide,  or  of  strongly  ammoniacal  ammonium 
sulphide  on  ferric  sulphate  solution,  exactly  two 
thirds  of  the  iron  appears  to  be  reduced  to  the  ferrous 
state.  This  is  probably  accounted  for  by  the  formation 
of  a  ferrous  sulphoferrite,  4FeS,Fe2Ss. 

'  M.  S.  Burr. 

Kinetics  of  the  oxidation  of  tervalent  titanium 
by  iodine.  D.  M.  Yost  and  S.  Zabaro  (J.  Amer. 
Chem.  Soc.,  1926,  48,  1181- — 1187). — The  rate  of  the 
reaction :  2Ti'"-f-I2+2H20=2Ti0’’+2I'+4H'is  pro¬ 
portional  to  the  concentrations  of  the  tervalent 
titanium  and  of  the  tri-iodide  ion  (I2-j-I'=I'3)  and 
inversely  proportional  to  those  of  the  hydrogen  and 
iodide  ions.  The  results,  which  do  not  support  the 
intermediate  formation  of  hypoiodous  acid,  indicate 
that  an  additive  product  is  slowly  formed  by  the 
interaction  of  iodine  and  the  ion  Ti(OH)",  which 


reacts  rapidly  with  more  of  the  latter  to  give  the 
final  reaction  products.  The  results  both  of  this 
reaction  and  of  that  studied  by  Bredig  and  Michel 
(A.,  1922,  ii,  359)  may  also  be  interpreted  by  assuming 
the  production  of  quinquevalent  titanium  as  the  first 
stage  of  the  reaction.  S.  K.  Tweedy. 

Velocity  of  addition  of  sulphites  to  maleic  and 
fumaric  acids.  J.  M.  van  der  Zanden  (Rec. 
trav.  chim.,  1926,  45,  424 — 427 ;  cf.  Hagglund  and 
Ringbom,  this  vol.,  363). — The  reaction  between 
fumaric  and  maleic  acids  and  a  sulphite  has  been 
studied  at  25°  in  solutions  containing  1  mol.  of 
sulphurous  acid  and  1,  2,  or  3  mols.  of  sodium 
hydroxide  per  mol.  of  unsaturated  acid.  Similar 
bimolecular  constants  are  obtained  when  the  course 
of  the  reaction  is  followed  by  titrating  the 
change  of  acidity  or  by  titrating  the  sulphite  iodo- 
metrically.  Maleic  acid  reacts  faster  than  fumaric 
acid  in  all  cases,  but  the  effect  of  various  proportions 
of  alkali  is  different  for  the  two  acids,  as  is  shown  by 
the  following  figures  for  1,2,  and  3  mols.,  respectively, 
of  sodium  hydroxide  :  fumaric  acid,  59  X 10"5 ; 
19  x  10'1 ;  53  x  10'5 ;  maleic  acid,  112  x  10~5 ;  40  X 10"1 ; 
60  X 10'3.  G.  M.  Bennett. 

Rate  of  reaction  between  formic  acid  and  iodine 
in  aqueous  solution.  D.  L.  Hammick  and  M. 
Zvegintzov  (J.C.S.,  1926,  1105 — 1108).— The  re¬ 
action  between  iodine  and  formic  acid  is  bimolecular  ; 
its  velocity  is  inversely  proportional  to  the  concentra¬ 
tion  of  iodine  ion  and  directly  proportional  to  the 
concentration  of  formyl  ion.  The  figure  obtained  for 
the  ratio  of  the  two  velocity  constants  of  the  reaction 
in  the  presence  of  an  excess  of  potassium  iodide 
agrees  with  that  obtained  by  Dhar,  but  it  is  shown  that 
this  does  not  support  Dhar’s  views  (ibid.,  1917,  111, 
726)  that  the  potassium  iodide  acts  as  a  retarding 
catalyst.  A.  R.  Powell. 

Reactivity  of  alkyl  iodides  with  sodium  benzyl 
oxide.  A  criticism.  L.  J.  Goldsworthy  (J.C.S., 
1926, 1102 — 1104). — Experiments  are  described  which 
show  that  sodium  benzyl  oxide  undergoes  almost 
complete  alcoholysis  in  O-lJV-solutions  in  absolute 
alcohol  and  consequently  Haywood’s  figures  (ibid., 
1922,  121,  1904)  for  the  velocities  of  the  reactions 
between  alkyl  iodides  and  sodium  benzyl  oxide  are 
really  velocities  of  the  reactions  between  the  iodides 
and  sodium  ethoxide.  Even  in  .Absolutions  of  sodium 
benzyl  oxide  only  traces  of  benzyl  ethyl  ether  are 
formed.  A.  R.  Powell. 

Benzylation  of  amines.  III.  D.  H.  Peacock 
(J.  Physical  Chem.,  1926,  30,  673— 679).— The 
alterations  in  the  velocity  constant  for  the  reaction 
between  amines  and  benzyl  chloride  are  discussed, 
(cf.  A.,  1925,  i,  1399).  L.  S.  Theobald. 

Reduction  of  nitrous  oxide.  M.  L.  Nichols 
and  I.  A.  Derbigny  (J.  Physical  Chem.,  1926,  30, 
491—506;  cf.  Bancroft,  A.,  1924,  ii,  745;  Dhar,  ibid., 
1925,  ii,  315;  Coblens  and  Bernstein,  ibid.,  804). — 
The  reduction  of  nitrous  oxide  by  aqueous  solutions 
of  titanous  chloride,  stannous  chloride,  and  sodium 
sulphite  has  been  studied  at  25°.  The  products  arc 
ammonia,  hydroxylamine,  and  nitrogen,  respectively. 
The  rate  of  reduction  increases  with  increasing  con- 
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centration  of  the  reducing  agent,  decreases  with  a  rise 
in  temperature,  and,  in  the  case  of  stannous  chloride 
and  titanous  chloride,  decreases  with  increased 
(hydrochloric)  acid  concentration.  Variation  in  these 
three  factors  changes  only  the  percentage  amount  of 
reduction,  but  not  the  nature  of  the  final  product  with 
a  given  reducing  agent.  Reduction  of  nitrous  oxide 
by  titanous  chloride  is  catalysed  by  platinum.  The 
probable  mechanism  of  reduction  based  on  the  initial 
formation  of  hyponitrous  acid,  according  to  the 
equation  N20-|-H20=(N0H)2,  is  discussed  (cf. 
Milligan  and  Gillette,  A.,  1924,  ii,  605).  Deter¬ 
minations'  of  E.M.F.  for  solutions  of  the  reducing 
agents  used  and  for  a  saturated  solution  (20°)  of 
nitrous  acid,  all  with  varying  amounts  of  hydrochloric 
acid,  gave  results  in  agreement  with  those  of  Neu¬ 
mann  (A.,  1894;  ii,  373).  L.  S.  Theobald. 

Reactions  in  the  solid  state.  VI.  D.  Balarev 
(Z.  anorg.  Chem.,  1926,  153,  184—190;  cf.  A.,  1925, 
ii,  893). — The  majority  of  the  reactions  between 
intimate  mixtures  of  solid  substances  at  high  temper¬ 
atures  studied  by  Tainmann  and  his  pupils  are  shown 
to  be  due  to  the  presence  of  a  gaseous  phase  caused 
by  dissociation  or  vaporisation  of  one  of  the  consti¬ 
tuents,  or  to  the  formation  of  a  small  amount  of  a 
•liquid  phase,  c.g.,  a  eutectic  between  the  two  con¬ 
stituents  of  the  mixture  or  between  one  constituent 
and  the  reaction  product.  The  temperature  at  which 
the  reactions  proceed  at  an  appreciable  velocity  is 
always  sufficient  to  produce  one  new  phase,  otherwise 
tho  action  ceases.  In  the  case  of  the  reaction  between 
tungsten  or  molybdenum  trioxidc  with  an  alkaline- 
earth  oxide,  if  the  temperature  of  the  mixture  is 
kept  above  a  certain  minimum,  depending  .on  tho 
degree  to  which  the  powder  has  been  pressed  together, 
and  one  spot  is  then  heated  further  until  the  reaction 
starts,  the  whole  mass  is  soon  glowing  throughout ; 
the  temperature  obtained  is  sufficient,  not  only  partly 
to  vaporise  the  acid  oxide,  but  also  to  cause  the  form¬ 
ation  of  fusible  eutectics  botween  the  salt  formed  and 
the  remaining  acid  Oxide.  Lead  oxide  and  molyb¬ 
denum  trioxide  react  vigorously  only  above  700°,  at 
which  temperature  lead  oxide  has  an  appreciable 
vapour  pressure.  Tho  interchange  of  sulphur  and 
oxygen  when  zinc  or  lead  sulphide  is  heated  with 
cadmium  or  copper  oxide  at  600°  is  due  to  the 
presence  of  gaseous  sulphur  derived  from  the  dis¬ 
sociation  of  the  metal  sulphide,  which,  in  the  case  of 
zinc,  cadmium,  and  copper,  is  appreciable  above  300°. 
Several  other  alleged  reactions  in  the  solid  state  are 
discussed.  A.  R.  Powell. 

Hydrogen-ion  concentration  [of  water]  and 
corrosion.  J.  R.  Baylis.— See  B.,  1926,  493. 

Factors  other  than  dissolved  oxygen  influenc¬ 
ing  the  corrosion  of  iron  pipes.  J.  R.  Baylis. — 
See  B.,  1926,  493. 

Thermal  decomposition  of  carbonates.  B. 
Brdzs  (J.  Physical  Chem.,  1926,  30,  6S0— 693).— 
The  decomposition  of  ferrous,  lead,  cobalt,  zinc,  and 
mercurous  carbonates  has  been  investigated  at 
various  constant  temperatures'  and  at  constant 
pressure.  The  rates  of  decomposition  agree  with 
the  unimolecular  formula.  For  ferrous  carbonate, 


as  siderite,  the  Arrhenius  formula  holds  between 
491°  and  581°.  The  critical  increment  calculated-* 
from  the  velocities  at  501°  and  561°  is  85,500  cal. 
At  491°,  the  velocity  constant  is  abnormal,  and 
between  445°  and  495°  the  velocities  are  low.  It  is 
suggested  that  within  this  range  the  velocity  constant 
remains  unchanged,  whilst  tho  “  active  mass  ”  increases 
with  temperaturo.  At  760  mm.  pressure,  synthetic 
ferrous  carbonate  decomposes  at  340°  as  compared 
with  495°. for  the  mineral  form.  Between  427°  and 
477°,  cobalt  carbonate  decomposes  .according  to  the 
scheme  CoC03  — >  CoC03,CoO+C02,  followed  by 
CoC03,CoO  — CoO+C02,  and  tho  corresponding 
critical  increments  are  72,000  and  82,200  cal.,  re¬ 
spectively.  Between  407°  and  452°,  zinespar 
decomposes  to  the  extent  of  65%  at  an  almost  con¬ 
stant  rate,  after  which  the  reaction  slows  down  and 
stops  abruptly.  Ccrussitc  forms  the  compound 
PbO,PbC03  between  320°  and  350°,  but  no  indication 
of  the  compound  3Pb0,5PbC03  (cf.  Centnerszwer, 
Falk,  and  Awerbuch,  A.,  1925,  ii,  400)  was  obtained. 
The  critical  increments  for  zinespar  and  cerussite  aro 
95,000  and  69,600  cal.,  respectively.  Synthetic 
mercurous  carbonate  gave  curves  similar  to  those 
obtained  by  Lewis  (A.,  1905,  ii,  578)  for  silver  oxide, 
and  the  reaction  is  autocatalytic  in  character. 

L.  S.  Theobald. 

Tarnishing  of  copper  in  sulphur  vapour.  K. 
Fiscebeck  (Z.  anorg.  Chem.,  1926,  154,  261 — 266 ; 
cf.  Tammann  and  Bredemeier,  A.,  1924,  ii,  613). — 
Tho  tarnishing  of  copper  in  sulphur  vapour  at  constant 
sulphur  vapour  pressure  follows  a  logarithmic  law. 
The  law  holds  if  the  gas  phase  be  eliminated,  but  tho 
fraction  by  which  the  concentration  falls  from  film 
to  film  becomes  very  small :  change  of  pressure, 
100 — 1000  atm.,  has  little  eSect.  Temperaturo 
influences  the  reaction  enormously;  at  40°,  heat 
ovolution  is  very  great,  the  temperature  of  the  reaction 
mixture  rising  very  much  above  that  of  the  electrically 
heated  bath.  M.  Carlton. 

High-temperature  oxidation  of  metals.  J.  S. 
Dunn  (Proc.  Roy.  Soc.,  1926,  A,  111,  203 — 209). — 
The  rate  of  oxidation  of  alloys  of  copper  and  zinc 
between  600°  and  900°  is  equal  to  Ae~QIItT,  where  T 
is  the  temperature  (Abs.)  and  A  and  Q  are  con¬ 
stants.  This  expression  can  be  deduced  theoretically 
if  the  mechanism  of  oxidation  be  assumed  to  be  the 
diffusion  of  oxygen  in  solid  solution  in  a  protective 
film  of  cuprous  oxide.  This  diffusion  does  not  appear 
to  occur  by  intermediate  formation  of  cupric  oxide. 

R.  Cuthill. 

Low-temperature  oxidation  of  copper.  J.  S. 
Dunn  (Proc.  Roy.  Soc.,  1926,  A,  111,  210—219).— 
Tho  progress  of  oxidation  between  200°  and  300°  has 
been  followed  by  conductivity  measurements.  For 
short  intervals  of  time,  the  rate  of  oxidation  of 
ordinary  copper  can  be  represented  by  the  expression 
W2=Kt,  where  W  is  the  oxygen  absorbed  as  oxide, 
t  is  the  time,  and  K  is  a  constant.  This  equation  can 
be  deduced  on  the  assumption  that  the  rate  is  deter¬ 
mined  by  the  diffusion  of  oxygen  through  a  surface 
layer  of  oxide.  Catalytically  active  copper  oxidises 
more  rapidly  than  ordinary  copper,  and  does  not 
follow  the  above  law  unless  it  is  annealed  above  400°. 
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The  known  anomaly  in  the  rate  of  oxidation  of  activ¬ 
ated  copper  near  210°  (cf.  Palmer,  A.,  1923,  ii,  474)  is 
probably  due  to  some  change  in  the  surface  film  of 
oxide,  this  view  being  supported  by  the  fact  that  the 
rate  of  oxidation  is  reduced  by  annealing  the  oxide 
film  in  a  vacuum.  It  is  suggested  that  the  surface 
of  activated  copper  consists  of  a  colloidal  aggregate 
of  atoms.  R.  Cutjiill. 

Thermal  decomposition  of  formic  acid.  W.  L. 
Nelson  and  C.  J.  Engelder  (J.  Physical  Chcm., 
1926,  30,  470 — 475;  cf.  Muller  and  Peytral,  A., 
1921,  i,  156,  and  following  abstract).— When  slowly 
passed  through  tubes  of  silica,  pyrex,  porcelain,  or 
copper  (3  c.c.  per  hr.)  heated  at  350 — 550°,  formic 
acid  decomposes  mainly  according  to  the  reaction 
£[•00011=002+112  (i).  An  amount,  usually  small, 
decomposes  thus  2H,C02H=C02-|-H20+H-CH0. 
The  carbon  monoxide  found  is  accounted  for  by  the 
ordinary  dehydration  reaction  and  the  reaction 
£[•0110=00+112.  At  450°,  the  decomposition  reaches 
90%  or  more,  the  pyrex  glass  tube  being  the  least  and 
the  copper  tube  the  most  active.  Etching  the  silica 
tube  increases  activity.  With  copper,  reaction  (i) 
occurs  almost  exclusively  and  reaches  more  than 
99%  at  450°  and  550°.  On  account  of  complications 
in  the  gas  volume  relations,  exact  calculations  cannot 
be  made.  L.  S.  Theobald. 

Catalytic  decomposition  of  formic  acid.  B.  B. 
Wescott  and  C.  J.  Engelder  (J.  Physical  Chem., 
1926,  30,  476 — 479;  cf.  Sabatier  and  Mailhe,  A., 
1911,  i,  515;  Hinshelwood  and  Topley,  J.O.S.,  1923, 
123,  1014;  Adkins,  A.,  1923,  ii,  309). — The  catalytic 
effects  of  small  amounts  of  alumina,  titania,  and  nickel 
on  the  decomposition  of  formic  acid  between  200°  and 
500°  have  been  studied.  Up  to  temperatures  slightly 
above  300°,  the  reaction  H-C02H=C0+H20  (i) 
predominates  when  alumina  and  titania  are  the 
catalysts,  whilst  with  nickel  up  to  353°  the  dehydro¬ 
genating  reaction  H-C02H=C02+H2  (ii)  occurs 
almost  exclusively.  Alumina  and  titania  also 
catalyse  this  last  reaction  to  some  extent.  The 
reaction  tube  of  unglazed  clay  decomposed  the  formic 
acid  mainly  according  to  (ii),  its  effect  being  marked 
above  350°.  Decomposition  according  to  the  equation 
2H-C02H=C02+H20+H-CH0  occurred  to  a  slight 
extent  in  all  the  runs,  and  is  attributed  solely  to  the 
walls  of  the  reaction  vessel  (cf.  preceding  abstract). 

L.  S.  Theobald. 

Catalytic  action  of  iron  ores  in  decomposing 
carbon  monoxide.  P.  Farup. — See  B.,  1926,  490. 

Thermal  decomposition  of  cellulose  and  lignin 
in  presence  of  catalysts  and  hydrogen  under 

-  pressure.  A.  R.  Bowen  and  A.  W.  Nash. — See 
B.,  1926,  474. 

Catalytic  action  of  metals  of  the  platinum 
group  and  their  degree  of  subdivision.  II. 
G.  R.  Levi  and  R.  Haardt  (Atti  R.  Accad.  Lincci, 

-  1926,  [vi],  3,  215 — 223). — Investigations  similar  to 
those  on  platinum  (this  vol.,  365)  have  now  been 
made  on  various  preparations  of  palladium,  rhodium, 
iridium,  ruthenium,  and  osmium  in  the  spongy  and 
“  black  ”  forms.  The  results  show  that  the  granules 


of  metals  of  the  platinum  group  obtained  as  “  black  ” 
have  dimensions  comparable  with  those  of  colloidal 
metals,  often  of  high  dispersion.  Thus,  for  the 
cubic  metals,  platinum,  palladium,  rhodium,  and 
iridium,  the  sides  of  the  cell  of  base  a  arc  3-903,  3-873, 
3-795,  and  3-823  A.,  respectively,  and  the  sizes  of 
the  granule  A,  4-80 — 11-27,  4-98—11-10,  2-20,  and 

1- 60  mr,  respectively;  for  the  hexagonal  metals, 
ruthenium  and  osmium,  a  is  2-680  and  2-714  A., 
A„  1-92 — 2-27,  and  1-70  (j.u,  and  Ac  3-06 — 3-61,  and 

2- 70  [in,  respectively.  The  fact  that  the  granules  of 

the  spongy  metals  are  large  compared  with  those  of 
metallic  blocks  explains  the  advantage  of  subdividing 
the  catalyst  on  a  diluent  substance  such  ns  asbestos, 
porcelain,  etc.  T.  H.  Pope. 

Cathodic  sputtering.  I.  Electrochemical 
sputtering.  A.  Gunther-Schulze  (Z.  Physik, 
1926,  36,  563 — 5S0). — The  sputtering  of  24  elements 
in  hydrogen  has  been  examined;  carbon,  selenium, 
tellurium,  arsenic,  antimony,  and  bismuth  behave  in 
a  manner  which  suggests  the  formation  of  hydrides, 
the  diffusion  of  these  away  from  the  cathode,  and  then 
their  decomposition ;  this  is  called  electrochemical 
sputtering.  The  normal  and  electrochemical  effects 
are  compared  for  different  distances  between  anode 
and  cathode,  and  for  different  values  of  the  cathode 
fall  of  potential,  a  high  value  favouring  the  normal 
effect.  E.  B.  Ludlam. 

Radiation  in  gaseous  explosions.  W.  T.  David 
(Trans.  Faraday  Soc.,  June  1926,  advance  proof). — 
Gaseous  mixtures  emit  radiations  strongly  after 
explosion,  especially  during  the  cooling  period.  In 
the  case  of  coal  gas  and  air,  1%  of  the  total  radiation 
is  luminous  and  is  emitted  entirely  during  the  ex¬ 
plosion  period,  the  infra-red  spectrum  being,  on  the 
whole,  the  same  as  that  of  a  Bunsen  flame.  It  is 
inferred  that  tho  emission  is  due  chiefly  to  chemical 
activity,  since  the  stronger  emission  is  accompanied 
by  rapid  combustion  and  cannot  be  explained  in 
terms  of  temperature.  Hydrogen-air  mixtures  do 
not  show  this  effect,  presumably  because  the  influence 
of  chemical  activity  on  the  radiation  is  masked  as  a 
result  of  the  relatively  simple  and  rapid  process  by 
which  hydrogen  is  oxidised  compared  with  hydro¬ 
carbons.  The  distribution  of  tho  energy  of  combin¬ 
ation  of  molecules  during  combustion  depends  on 
the  degree  of  violence  with  which  this  takes  place. 
As  combustion  becomes  more  violent,  high-frequency 
vibrations  begin  to  take  a  share  of  the  energy  from 
low-frequency  vibrations,  and  an  increasing  pro¬ 
portion  of  infra-red  radiation  is  emitted.  Infra-red 
radiation  will  also  preactivate  certain  gaseous  mixtures 
in  closed  vessels,  provided  nitrogen  is  present  and  the 
radiation  can  be  absorbed  by  the  combustible  gas. 
There  is  evidence  for  the  formation  of  oxides  of 
nitrogen  during  combustion,  the  effect  of  radiation 
being  probably  to  provide  vibratory  energy  which 
inhibits  that  interplay  between  molecules  of  oxide 
and  gas  which  retards  combustion.  J.  Grant. 

Photo-sensitiveness  of  dyes.  G.  Kogel  and 
A.  Steigmann  (Kolloid-Z.,  1920,  39,  52 — 56). — A 
general  discussion.  N.  H.  Hartshorne. 
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Spectral  distribution  of  sensitivity  of  photo¬ 
graphic  materials.  L.  A.  Jones  and  0.  Sandvik 
(J.  Opt.  Soc.  Amer.,  1926,  12,  401 — 416). — An  auto¬ 
matic  monochromatic  sensitometer  is  described  in 
which  the  sector  wheel  apertures  are  spaced  spirally 
round  the  centre  of  rotation.  The  sector  rotates 
with  uniform  angular  velocity  and  also  longitudinally, 
and  the  plate  is  moved  forward  one  step  after  ex¬ 
posure  through  the  successive  apertures ;  twelve 
exposures  increasing  by  consecutive  powers  of  two 
are  obtained.  To  reduce  the  percentage  of  stray 
radiation  to  a  minimum,  two  monochromatic  illu¬ 
minator#  in  series  were  used.  In  some  cases,  when  a 
single  monochromator  wras  used,  stray  radiation 
amounted  to  50%  of  the  total  radiation.  The 
amount  of  spectral  energy  per  cm.2  necessary  to  give 
unit  density  for  development  to  unit  “  gamma  ” 
with  metol-quinol  was  determined  for  four  different 
emulsions.  The  maximum  sensitivity  was  found  to 
be  in  the  ultra-violet.  An  apparent  drop  in  sensi¬ 
tivity  found  below'  3500  A.,  may  bo  due  to  reciprocity 
failure.  •  “  Gamma  ”  increases  with  wave-length  in 
the  region  of  3000 — 5500  A.,  the  increase  being  more 
marked  for  longer  development  times.  “  Gamma  ” 
for  maximum  development  is  a  minimum  in  the 
ultra-violet  and  increases  generally  towards  the  red. 
The  velocity  constant  of  development  is  a  maximum 
for  exposures  in  the  ultra-violet  and  decreases  towards 
the  red.  W.  Clark. 

Hydrolysis  of  starch  grains  by  light  polarised 
by  small  particles.  E.  S.  Semmens  (Nature,  1926, 
117,  812 — 822). — A  suspension  of  potato  starch  in 
water,  immersed  in  a  colloidal  solution  of  taka- 
diastase,  was  exposed  to  morning  and  evening  sun¬ 
light,  so  that  the  starch  wras  irradiated  by  polarised 
light  reflected  vertically  upwrards.  The  cells  were 
disrupted,  with  slow  crystallisation  of  the  contents; 
on  prolonged  exposure  the  empty  shells  yielded  a 
fatty  substance.  The  liquid  distinctly  affected 
Eehling’s  solution.  It  would  appear  that  there  is  an 
orientation  factor  hi  the  action  of  certain  enzymes. 

A.  A.  Eldridge. 

Hydrogen.  IV.  Copper  hydride.  G.  E.  HOt- 
tig  and  E.  Brodkorb  (Z.  anorg.  Chem.,  1926,  153, 
235 — 245;  cf.  this  vol.,  686). — The  hydrogen-copper 
ratio  of  freshly-prepared  moist  copper  hydride 
corresponds  with  the  formula  CuH,  but  the  compound 
appears  to  contain  in  addition  a  certain  amount  of. 
wrater.  After  drying  in  a  vacuum  desiccator  at  the 
ordinary  temperature,  the  preparation  invariably 
contains  less  hydrogen  than  is  required  by  the  above 
formula.  The  dry  substance  slowly  loses  hydrogen 
when  heated  to  110°,  at  which  temperature  the 
remainder  of  the  gas  is  evolved  with  explosive 
violence ;  the  rate  of  decomposition  of  the  moist 
substance  at  the  ordinary  temperature  in  a  vacuum 
decreases  gradually  with  the  time.  The  rate  of 
decomposition  of  the  moist  substance  increases 
rapidly  with  rise  of  temperature,  and  at  85°  the 
substance  is  completely  decomposed  without  ex¬ 
plosion.  X-Ray  examination  shows  copper  hydride 
to  have  a  face-centred  cubic  lattice  with  a  parameter 
of  4-33  A.,  corresponding  with  a  molecular  volume 


of  12T8  and  d  5-30  compared  with  the  respective 
values  of  7-12  and  8-93  for  pure  copper. 

A.  R.  Powell. 

Silver  carbonate.  G.  II.  Jeffrey  and  A.  W. 
Warrington  (Chem.  New's.,  1926,  132,  373 — 375). — 
The  composition  of  “  pure  ”  silver  carbonate  and  its 
decomposition  by  heat  have  been  quantitatively 
studied.  Prepared  in  the  cold  and  dried  to  constant 
W'eight  over  sulphuric  acid  or  phosphorus  pentoxide, 
silver  carbonate  still  contains  from  0-043  to  0-246% 
of  water.  Other  methods  in  which  heat  is  applied 
likewise  do  not  give  the  pure  carbonate.  The  product 
obtained  by  heating  silver  carbonate  to  constant 
w'eight  at  180°  contains  the  oxide,  undecomposed 
carbonate,  and  water.  The  product  now’  prepared, 
in  red  light,  is  sage-green  in  colour,  and  after  drying 
is  only  slowly  affected,  and  to  a  slight  extent,  by 
strong  sunlight.  When  damp,  however,  rapid  darken¬ 
ing  with  little,  if  any,  decomposition  occurs.  Nine 
experiments  at  a  temperature  sufficient  to  effect 
decomposition,  but  not  to  fuse  the  silver  formed,  are 
recorded  and  give  the  value  107-86  for  the  atomic, 
weight  of  silver.  L.  S.  Theobald. 

Action  of  oxalic  acid  on  alkali  chlorides  and 
nitrates.  N.  A.  Tananaev  (Z.  anorg.  Chem.,  1926, 
154,  186 — 188). — A  O-lN-solution  of  lithium,  sodium, 
potassium,  rubidium,  or  caesium  chloride  or  nitrate 
was  treated  with  Ar-oxalic  acid  solution,  the  ratio 
of  chloride  or  nitrate  to  oxalic  acid  being  1  :  4.  The 
residue  on  evaporation  and  ignition  was  the  corre¬ 
sponding  carbonate,  free  from  chloride  or  nitrate. 

This  method,  when  modified,  can  be  used  as  a 
sensitive  means  of  detecting  the  alkali  metals  in  the 
presence  of  the  alkaline  earths.  Since  the  conversion 
of  chloride  or  nitrate  into  carbonate  is  quantitative, 
the  former  may  be  used  for  standards  in  acidimetry. 

M.  Carlton. 

Compounds  of  metallic  salts  and  carbon 
monoxide.  XIV.  Compound  of  potassium 
cobaltocyanide  and  carbon  monoxide  and  the 
valency  of  the  central  atom  in  complex  salts. 
W.  Manchot  and  H.  Gall  (Ber.,  1926,  59,  [25],  1056 — 
1059). — A  concentrated  aqueous  solution  of  potass¬ 
ium  cyanide,  potassium  acetate,  and  cobalt  acetate 
rapidly  absorbs  carbon  monoxide  at  —10°,  yielding 
the  compound  K3Co(CN)5,CO. 

Weinland’s  statement  (“  Einfiihrung  in  die  Chemie 
der  Komplexverbindungen,”  1919,  p.  34)  that 
molecules  such  as  carbon  monoxide  and  nitric  oxide 
play  the  same  part  in  complex  salts  as  acid  residues 
or  ammonia  is  incorrect,  since  acid  residues  influence 
the  valency  of  the  central  atom,  w’hereas  the  other 
groups  do  not.  H.  Wren. 

Complex  compounds  of  beryllium.  III.  R. 
Fricke  and  O.  Rode  (Z.  anorg.  Chem.,  1926,  152, 
347 — 356;  cf.  A.,  1925,  ii,  886). — When  heated, 
beryllium  chloride  combines  with  o-toluidine  to 
form  the  compound  BeCl2,2CcH4Me-NH2  (red),  with 
propionitrile  to  form  BeCl2,2Et'CN  (colourless),  with 
isohexonitrile  to  form  BeCl2,2C5Hn-CN  (w’hite,  with 
benzyl  cyanide  to  form  BeCl2,2CH2Ph-CN  (w’hite), 
and  with  p-toluonitrile  to  form  BeCl2,2CcH4Me-CN 
(colourless).  The  following  complex  compiounds  are 
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obtained  by  mixing  the  ethereal  solutions  of  their 
constituents  :  with  quinoline,  BeCl2,2C„H7N  (yellow) ; 
with  succinonitrile,  BeCl2,C2H4(0N)2  (white) ;  and 
with  a-naplithonitrilc,  BcCl2,2ClnH7'CN  (yellow).  By 
adding  liquid  hydrogen  cyanide  to  an  ethereal  solution 
of  beryllium  chloride,  a  white  compound,  BeCl2,4HCN, 
is  produced.  Dicyanogen  appears  to  form  a  very 
unstable  compound.  All  the  above  compounds  are 
solids.  R.  Cothill. 

Complex  compounds  of  beryllium.  IV.  R. 
Fricice  and  L.  Havestadt  (Z.  anorg.  Chem.,  1926, 
152,  357 — 367  ;  cf.  preceding  abstract). — The 

following  solid  complex  compounds  of  beryllium 
chloride  have  been  obtained  by  mixing  ethereal  solu¬ 
tions  of  their  constituents  :  with  phenylhydrazine, 
BeCl2,4NHPh-NH2  (pale  yellow) ;  with  hydrazine, 
BeCl2,3N2H4  (white) ;  with  ethylenediamine, 
BeCl2,2C2H4(NH2)2  (white),  and  with  benzidine, 
2BeCl2,3(C6H4)2(NH2)2  (white).  In  preparing  these 
substances,  moisture  must  be  carefully  excluded. 

R.  Cuthill. 

Interchange  of  radicals  between  solid  phases. 
V.  Reactions  of  alkaline-earth  oxides  with 
sulphides,  carbides,  silicides,  and  phosphides. 
J.  A.  Hedvall  and  E.  Norstrom  (Z.  anorg.  Chem., 
1926,  154,  1—29;  cf.  A.  1922,  ii,  766;  1923,  ii,  860; 
1924,  ii,  484;  1925,  ii,  125,  306). — Alkaline-earth 
oxides  will  not  react  with  metallic  sulphides  in  the 
absence  of  oxygen  even  when  heated.  Zinc,  copper, 
or  silver  sulphide  mixed  with  an  alkaline-earth  oxide 
and  heated  in  air  or  oxygen  reacts  as  follows : 
CaO-f  ZnS-f- 202=CaS04-f ZnO ;  with  silver  the 
action  continues  :  Ag2O=2Ag-|-0-5O,.  The  definite 
reaction  temperature  for  each  oxide  rises  in  the  order  : 
barium,  strontium,  calcium.  Magnesium  oxide 
usually  reacts  at  a  higher  temperature  than  calcium 
oxide,  but  with  silver  sulphide  the  reaction  temper¬ 
ature  is  100°  lower  than  with  calcium  oxide.  Cuprous 
sulphide  shows  abnormalities  with  strontium, 
calcium,  and  magnesium  oxides  which  are  in  agreement 
with  the  sudden  Wxidation  of  cuprous  sulphide  at 
383°. 

Gaseous  sulphur  dioxide  can  play  no  part  in  any 
of  these  reactions.  Only  with  barium  oxide  is  thero 
any  evidence  for  peroxide  formation.  Experiments 
with  the  compounds  Cr5C2,  FeSi2,  and  CaaP2  give 
results  similar  to  those  with  the  sulphides.  Barium 
oxide  and  iron  silicide  react  almost  explosively  at 
329°,  whereas  calcium  oxide  reacts  at  811°. 

M.  Carlton. 

Basic  salts.  A.Benrath  (Z.  anorg.  Chem.,  1926, 
154,  436 — 438). — A  discussion  of  the  criteria  of 
basic  salts,  together  with  a  suggested  formulation  of 
basic  salts  of  zinc,  copper,  and  mercury. 

M.  Carlton. 

Iodomercurates  of  potassium  which  crystallise 
from  acetone  solution.  (Mlle.)  M.  Pernot  (Compt. 
rend.,  1926,  182,  1154 — 1156). — The  isothermal 
equilibrium  diagram  of  the  system  potassium  iodide- 
mercuric  iodide-acetone  has  been  constructed  at  56°. 
At  this  temperature,  five  iodomercurates  can  exist 
as  solid  phases  in  equilibrium  with  acetone  solutions 


and  correspond  with  the  formula! :  HgI2,2KI, 
2HgI2,3KI ;  and  three  isomeric  salts,  HgL,,  KI, 
0-25C3H6O.  These  latter  salts  are  compared  with  that 
isolated  from  aqueous  solution  which  has  the  formula 
HgI2,KI,H20  (Pavlov,  A.,  1900,  ii,  101)  in  which 
water  and  acetone  replace  each  other  in  equal  volumes 
(cf.  Tourneux  and  Pernot,  A.,  1925,  ii,  380). 

F.  G.  SorER. 

Rate  of  decomposition  and  reducing  power  of 
aluminium  amalgam.  F.  L.  Hahn  and  R. 
Schleipen  (Z.  anorg.  Chem.,  1926,  153,  97 — 114; 
cf.  A.,  1924,  ii,  412). — Activation  in  an  alkaline 
solution  containing  cyanide  results  in  a  particularly 
reactive  amalgam.  Frequently  a  silver-like  amalgam 
is  thus  obtained  which  docs  not  react  immediately 
with  water ;  the  reaction  is,  however,  very  regular 
and  complete  and,  by  measuring  the  hydrogen 
evolved,  it  is  shown  to  be  autocatalytic  in  form.  In 
the  presence  of  cinnamic  acid,  the  autocatalytic 
nature  of  the  reaction  disappears,  the  amounts  of 
hydrogen  evolved  and  utilised  for  reduction  being  each 
approximately  proportional  to  the  time.  More 
hydrogen  is  utilised  when  the  aluminium  is  activated 
in  an  alkaline  than  in  a  neutral  solution.  When 
solutions  of  zinc  salts  are  added  to  activated  aluminium, 
a  portion  of  the  hydrogen  is  evolved  very  rapidly,  but 
the  greater  part  of  the  aluminium  does  not  react  with 
water.  If  reducible  substances  or  substances  which 
form  insoluble  zinc  salts  arc  added,  the  formation  of 
such  “  dead  ”  aluminium  is  partly  or  wholly  pre¬ 
vented.  A.  Geake. 

Thallium  meta-  and  ortho-silicates.  K.  A. 
Vesterberg  and  C.  U.  Willers  (Arkiv  Kemi,  Min., 
Geol.,  1926,  9,  No.  26,  1 — 8). — The  existing  statements 
in  the  literature  concerning  thallium  silicates  are 
untrustworthy,  as  the  preparations  described  were 
not  homogeneous.  Two  definite  silicates  have  now 
been  prepared.  Thallium  metasilicate,  Tl2Si03,  is 
obtained  as  a  white,  amorphous  precipitate  when  a 
4%  solution  of  sodium  metasilicate  is  slowly  added 
to  a  solution  containing  2%  of  thallous  nitrate  and 
4%  of  thallous  hydroxide.  An  excess  of  thallous 
hydroxide  must  always  be  present,  as  the  silicate 
readily  undergoes  hydrolysis.  Thallium  orthosilicale, 
Tl4Si04,  is  prepared  (i)  by  adding  a  concentrated 
solution  of  sodium  metasilicate  to  a  boiling  16-5% 
solution  of  thallous  hydroxide,  when  a  crystalline, 
canary-yellow  precipitate  is  obtained  which  consists 
of  the  orthosilicate  together  with  a  little  metasilicatc, 
(ii)  by  boiling  thallium  metasilieate  with  an  excess 
of  0-75Ar-thallous  hydroxide  solution,  (iii)  by  shaking 
finely-divided,  precipitated  silica  with  an  excess  of 
thallous  hydroxide  solution.  Both  the  above  thallium 
silicates  are  anhydrous,  in  contradistinction  to  the 
metasilicates  of  sodium  and  lithium,  -which  contain 
9  mols.  and  1  mol.  of  water,  respectively. 

H.  F.  Harwood. 

Germanium.  II.  Germanium  tetrachloride 
and  its  ammonia  compounds.  W.  Puon  and 
J.  S.  Thomas  (J.C.S.,  1926,  1051— 1061).— Unsatis¬ 
factory  yields  of  germanium  tetrachloride  are  ob¬ 
tained  by  passing  a  chlorine  over  a  strongly-heated, 
mixture  of  germanium  dioxide  and  carbon,  but 
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quantitative  conversion  of  the  dioxide  into  the 
tetrachloride  ensues  if  the  former  is  heated  in  a  stream 
of  carbonyl  chloride.  A  very  pure  chloride  is  obtained 
by  distilling  a  solution  of  germanium  dioxide  in 
concentrated  hydrochloric  acid  in  a  current  of 
hydrogen  chloride  at  90°,  passing  air  through  the 
well-cooled  distillate  to  remove  excess  of  hydrogen 
chloride,  and  redistilling  with  the  addition  of  sulphuric 
acid.  At  0°,  germanium  tetrachloride  floats  below 
concentrated  sulphuric  acid,  but  at  50°  the  position 
of  the  two  layers  is  suddenly  reversed  and  the  chloride 
floats  on  the  acid.  Dry  ammonia  reacts  with 
anhydrous  germanium  chloride  or  with  an  ethereal 
solution  of  the  chloride  to  give  a  light,  white  powder 
of  hexammincger manic  chloride,  GeCl4,6NH3,  which  is 
slowly  hydrolysed  in  aqueous  solution  or  on  keeping 
in  moist  air  to  germanic  hydroxide.  When  liex- 
amminegermanic  chloride  is  treated  with  ammonia  at 
0°  at  3  atm.,  further  adsorption  of  ammonia  occurs 
with  the  formation  of  a  second  ammine,  GcC14,16NH3, 
which  is  stable  at  the  ordinary  pressure  only  below  —4°, 
at  which  temperature  its  vapour  pressure  is  760  mm. 
This  compound  is  a  colourless  liquid  smelling  strongly 
of  ammonia,  whereas  the  hexammine  has  no  appre¬ 
ciable  ammonia  pressure  at  the  ordinary  temperature 
and  suffers  no  loss  in  weight  when  kept  over  con¬ 
centrated  sulphuric  acid  for  some  days.  Analogous 
compounds  to  the  hexammine  have  been  prepared 
with  mono-,  di-,  and  tri-etliylamine,  with  propyl¬ 
amine,  and  with  butylamine.  A.  R.  Powell, 

Double  sulphates  of  rare  earth  and  alkali 
metals.  V.  Cerous  ammonium  sulphates.  F. 
Zambonini  and  S.  Restaino  (Atti  R.  Accad.  Lincci, 
1926,  [vi],  3,  178 — 1S3). — Investigation  of  the  system, 
Ce2(S04)3-(NH4)2S04-H20  at  25°,  indicates  the  exist¬ 
ence  of  the  compounds  :  (i)  Ce2(S04),(NH4)2S04,8H20, 
which  has  d 15  2-523  and  is  stable  at  25°  in  contact  with 
solutions  containing  from  0-8%  to  5%  of  cerous  sulph¬ 
ate  and  from  28%  to  about  1%  of  ammonium  sulphate 
(cf.  Wyrouboff,  Bull.  Soc.  fran?.  Min.,  1891,  14,  84; 
Kraus,  A.,  1901,  ii,  453) ;  (ii)  Ce2(S04)3,5(NH4)2S04 
(cf.  Barre,  A.,  1911,  ii,  42).  T.  H.  Pope. 


Oxidation  of  ammonia.  J.  R.  Partington 
(Nature,  1926,  117,  756 — 757). — Although  the  second 
equation  previously  suggested  (this  vol.,  487)  is 
erroneous,  nitrohydroxylamic  acid  is  still  regarded  as 
a  possible  intermediate  product.  From  a  consider¬ 
ation  of  hitherto  unpublished  experimental  records, 
a  reaction  scheme  must  conform  with  the  following 
conditions :  (a)  Reactions  of  order  higher  than 

bimolecular  are  improbable;  (6)  hypothetical  inter¬ 
mediate  compounds  should  not  be  capable  of  rapid 
direct  decomposition  into  nitrous  oxide;  (c)  oxygen 
in  excess  of  the  amount  required  to  form  nitric  oxide 
is  necessary ;  (d)  reactions  between  gases  condensed  on 
or  dissolved  in  the  platinum,  or  between  labile 
platinum  oxides  and  dissolved  gases,  seem  not 
improbable.  The  following  schemes  are  suggested  : 
A  (i)  NH3+02=NH(OH)2;  (ii)  NH(0H)2+0  = 
N(OH)3;  (iii)  4N(0H)3=4N0+GH20+0„.  B  (i) 
NH3=NH+H„;  (ii)  NH+0,=HN02,  etc.  C  (i) 
NH3+02=NH(0H)2;  (ii)  NH(OH)2+O2=HN03+ 
H,0  etc.  A.  A.  Eldridqe. 


Action  of  red  phosphorus  on  iodine  in  organic 
solvents.  R.  N.  Traxler  and  F.  E.  E.  Germann 
(J.  Amer.  Pharm.  Assoc.,  1925,  14,  476 — 477). — Seo 
A.,  1925,  ii,  1087.  A.  A.  Eldridge. 

Complex  metal  phosphites  and  pyrophos¬ 
phates.  A.  Rosenheim,  S.  Frommer,  H.  Glaser. 
and  W.  Handler  (Z.  anorg.  Chem.,  1926,  153,  126 — 
142).  The  highly-complex  phosphites  are  very 
similar  to  the  corresponding  pyrophosphates,  and 
this  has  led  to  the  conclusion  that  in  such  compounds 
the  phosphorous  acid  is  dimeric,  so  that  the  P207 
radical  of  pyrophosphates  is  replaced  by  a  H2P20„ 
radical  in  phosphites.  Potassium ,  sodium,  and 
ammonium  uranyl  phosphites,  M2[U02(HP03)2],  are 
obtained  as  crystalline  precipitates  when  uranyl 
sulphate  or  nitrate  is  added  to  the  concentrated 
solution  of  the  alkali  phosphite,  and  the  solution 
boiled.  Sodium  and  lithium  uranyl  pyrophosphates, 
M2[U02P207],  are  similarly  obtained.  The  solu¬ 
bilities  of  both  these  series  of  salts  diminishes  in  the 
order  K,  NH4,  Na,  the  potassium  and  ammonium 
uranyl  pyrophosphates  being  too  soluble  to  be  pre¬ 
cipitated.  Crystalline  ammonium  (  +  SH20),  potassium 
(+12IIO),  sodium  (-f-14fl20),  and  guanidine  (+8H20) 
chromic  phosphites,  M[Cr(HP03)2],xH20,  are  obtained 
when  chromic  chloride  is  added  to  the  corresponding 
alkali  phosphites.  They  are  similar  in  properties  and 
crystal  form  to  the  corresponding  complex  pyro¬ 
phosphates  (Rosenheim  and  Triantaphyllides,  A., 
1915,  ii,463).  Sodium  (+20H20), potassium  (+20H2O), 
and  ammonium  (-j-SH20)  ferric  phosphites, 
M2[Fe(0H)(HP03)2]>.rH20,  are  similarly  formed. 
The  corresponding  sodium  ferric  pyrophosphate, 
Na2[Fe(0H)P207],a;H20,  was  not  obtained  pure,  but 
a  more  basic  salt,  Na3[Fe(0H)2P207],4H20,  was 
obtained  by  oxidising  sodium  ferrous  pyrophosphate 
with  air.  Complex  ammonium  (+1SH,0)  and 
potassium  (+32H20)  nickelous  phosphites,  and 
cobaltous  phosphites,  M2[X3(HP03)4],xH20,  are  formed, 
but  no  complex  manganous,  ferrous,  stannous, 
plumbic,  cupric,  or  cadmium  phosphites  could  be 
prepared.  On  the  other  hand,  complex  nickelous 
and  cobaltous  pyrophosphates  could  not  be  obtained, 
but  sodium  (+4H20),  potassium  (+3H20),  and 
ammonium  (+H20)  cadmium  pyrophosphates,  sodium 
manganous  pyrophosphate  (+4H20),  sodium 
(+2-5H20),  and  ammonium  (+2H20)  ferrous  pyro¬ 
phosphates,  and  potassium  plumbic  pyrophosphate 
(+5H20),  of  the  general  formula  M2I[MI1P207],a;H20 
were  prepared.  Sodium  plumbic  pyrophosphate  has 
the  formula  Na4[Pb4(P207)3],6H20.  The  alkali 
double  salts  of  the  phosphites  and  pyrophosphates  of 
bivalent  metals  are  thus  not  analogous,  and  there  is 
no  reason  to  assume  the  existence  of  a  dimeric 
phosphite  radical.  It  is  therefore  probable  that  in 
the  corresponding  compounds  of  tervalent  metals 
such  a  radical  does  not  exist.  A.  Geake. 

Union  of  phosphorus  and  nitrogen  under  the 
influence  of  electric  discharges.  W.  Molden- 
hauer  and  H.  Dorsam  (Ber.,  1926,  59,  [B],  926 — 
931). — Yellow  phosphorus,  distributed  as  evenly  as 
possible  over  the  inside  of  a  glass  tube,  readily 
absorbs  nitrogen  at  180 — 200  mm.  pressure  when 
exposed  to  electric  discharges  between  aluminium 
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electrodes.  The  product  is  a  mixture  of  unchanged 
white  phosphorus,  red  phosphorus,  and  ■phosphorus 
nitride,  PN.  It  is  extracted  with  carbon  disulphide,  and 
the  residue  is  heated  in  a  porcelain  boat  in  a  slow 
current  of  nitrogen  at  500 — 550°/12  mm. ;  the  nitride 
thus  acquires  some  impurities  from  the  porcelain. 
It  is  a  voluminous,  yellowish-brown  powder,  extra¬ 
ordinarily  resistant  to  chemical  agents.  II.  Wren. 

Formation  of  ozone  and  hydrogen  peroxide 
in  the  oxy-hydrogen  flame.  E.  H.  Rieseneeld 
and  H.  von  Gundell  (Z.  physikal.  Cliem.,  1926,  119, 
319—332;  cf.  A.,  1924,  ii,  543,  603;  1925,  ii,  147).— 
A  continuation  of  previous  work  (A.,  1925,  ii,  148) 
with  the  use  of  improved  apparatus.  The  more 
efficient  method  employed  of  cooling  the  flame  causes 
a  decrease  in  the  amount  of  ozone  formed  under  other¬ 
wise  similar  conditions.  The  yield  of  ozone  can  even 
be  reduced  to  zero,  only  water  and  hydrogen  peroxide 
being  formed.  As  low  temperatures  are  favourable 
to  the  stability  of  hydrogen  peroxide,  it  is  deduced 
that  the  ozone  results  from  the  decomposition  of 
hydrogen  peroxide,  and  not  from  a  side  reaction,  as 
was  previously  thought.  It  is  considered  that  part 
of  the  atomic  oxygen  liberated  in  this  decomposition 
combines  with  molecular  oxygen  to  form  ozone,  the 
other  part  forming  molecular  oxygen  by  mutual 
interaction;  excess  of  oxygen  therefore  favours 
the  production  of  ozone.  The  mechanism  of  the 
hydrogen-oxygen-hydrogen  peroxide-water  reaction 
is  discussed.  L.  F.  Gilbert. 

Oxides  of  chromium.  A.  Simon  and  T.  Schmidt 
(Z.  anorg.  Cliem.,  1926,  153,  191— 218).— When 
heated,  chromium  trioxide  melts  just  below  200° 
and  a  portion  begins  to  distil ;  at  265°,  evolution  of 
oxygen  begins  and  the  substance  slowly  solidifies  to 
a  dark  brownish-violet  mass  of  a  new  oxide,  Cr5013. 
Between  285°  and  329°,  evolution  of  oxygen  ceases,  to 
recommence  again  just  above  320°  and  ceases  once 
more  at  360 — 365°  ;  finally,  rapid  and  complete 
decomposition  to  chromium  sesquioxide  takes  place 
at  410°.  The.  composition  of  the  residue  between 
365°  and  410°  corresponds  with  that  of  the  known 
intermediate  oxide,  Cr5012;  both  this  oxide  and 
GTjOjg  are  shown  to  be  chromates  of  chromium  and 
their  mode  of  decomposition  is  in  agreement  with  the 
theory  that  heating  first  eliminates  chromium 
trioxide,  which  is  then  further  decomposed  according 
to  the  temperature  into  Cr5012  or  Cr203.  No  other 
intermediate  oxides  are  formed  during  the  thermal 
decomposition  of  chromium  trioxide  ;  in  fact,  the  other 
known  oxides  between  Cr5012  and  Cr203  are  all,  with 
the  exception  of  Cr5Og,  shown  to  be  less  stable  than 
Gr50i2  at  high  temperatures.  The  magnetic  oxide, 
CifiOg,  however,  does  not  begin  to  decompose  below 
460°  and  is  not  completely  decomposed  until  660°; 
it  is  therefore  the  most  stable  chromium  oxide  con¬ 
taining  more  oxygen  than  the  sesquioxide,  although 
it  cannot  be  prepared  by  heating  the  trioxide. 

A.  R.  Powell. 

Hydrates  of  chromic  nitrate.  J.  R.  Partington 
and  S.  K.  Tweedy  (J.C.S.,  1926,  1142—1145).— 
Slow  crystallisation  at  the  ordinary  temperature  of  a 
solution  of  chromic  hydroxide  in  the  minimum 
quantity  of  nitric  acid  results  in  the  deposition  of  red- 
Y  Y 


dish-violet,  octahedral  crystals  of  Cr(N03)3,12-5H20, 
m.  p.  104 — 105°,  which  appear  to  be  identical  with 
those  obtained  by  Halse  (Chem.-Ztg.,  1912,  36,  962), 
who  ascribed  to  them  the  formula  Cr(N03)3,7-5H20. 
The  nonahydrate  may  be  prepared  by  the  slow 
evaporation  over  sodium  hydroxide  of  a  solution  of 
violet  chromic  chloride  containing  a  little  more  than 
the  requisite  amount  of  nitric  acid.  The  crystals 
melt  at  66 — 66-5°,  and  not  at  36-7°,  as  previously 
recorded  (Ordway,  Amer.  J.  Sci.,  1850,  9,  30).  On 
cooling,  the  fused  salt  passes  through  a  pasty  stage 
between  37°  and  20°,  but  the  crystals  ultimately 
obtained  arc  again  the  nonahydrate.  The  solution 
obtained  by  heating  chromic  acid  with  nitric  acid  in 
a  bomb  tube  slowly  deposits  brown  crystals  of 
Cr(N03)3,7-5H20,  which  lose  water  over  sodium 
hydroxide  and  appear  to  be  converted  into  the 
hexahydratc.  The  viscosities  of  solutions  of  chromic 
nitrate  nonahydrate  have  been  determined  for  varying 
concentrations  at  18°  and  at  25° ;  the  values  in  each 
case  lie  on  smooth  curves.  A.  R.  Powell. 


Complex  cobaltic  salts  with  nonovalent  ions. 
F.  M.  Jaeger  and  P.  Koets  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1926,  29,  59 — 83).— By  the  action  of 
triamino triethylamine  ■  [=triam]  on  the  compound 
{Co(cn)2GlH20}Cl2  a  red  salt,{Co3(en)  6(triam)2}Cla,6H20 , 
has  been  obtained.  By  the  action  of  sodium  iodide 
on  this  compound,  the  iodide  is  formed  along  with 
crystals  of  Co(en)3I3,H20.  A  sulphate  has  been  pre¬ 
pared  of  composition  {Co3(cn)G(triam)2}2(S04)9,8H20. 
Both  cryoscopic  and  electrical  conductivity  determin¬ 
ations  indicate  the  possibility  of  the  dissociation  of 
the  sulphate  into  11  ions,  showing  that  the  complex 
cobalt  ion  has  a  valency  of  9.  The  sulphate  mother- 
liquors  gave  compounds  of  the  probable  composition 
{Co(en)3}2(S04)3,2H20,  {Co(triam)2}(S04)3,2H20,  and 
the  sulphate  of  the  nonovalent  ion  with  6H20. 
Certain  chlorosulphates  have  also  been  obtained, 
iCo3(en)0(triam)2}2Cll2(S04),,10H2O, 
{Co(en)3}2Cl4S04,5H20,  and  {Co(triam)2}ClS04,arH20. 
By  double  decomposition  of  the  sulphate  of  the 
nonovalent  ion  with  barium  nitrate,  chlorate,  perchlor¬ 
ate,  iodate,  thiocyanate,  and  dithionate,  the  corre¬ 
sponding  salts  have  been  prepared.  Detailed  descrip¬ 
tions  of  the  crystalline  forms  of  most  of  these  salts 
are  given.  No  indications  of  the  presence  of  isomeric 
salts  w'ere  obtained  in  any  case,  and  attempts  to 
resolve  the  complex  ion  into  optically  active  isomerides 
with  the  help  of  d- tartaric  acid,  d-bromocamphor- 
sulphonic  acid,  or  optically  active  malic  acid  were 
unsuccessful.  This  is  explained  by  supposing  that 
the  complex  ion  has  the  configuration 
[triami(Coen2)3:triam]lx  and  is  a  derivative  of  a  trans- 
compound  of  the  constitution  {Co(en)2ClH20}X2  or 
{Co(en)2Cl2}X,  although  cither  the  cis-  or  Iraas-salt 
may  be  used  as  the  starting  point.  M.  S.  Burr. 


General  method  of  preparation  of  nitrites. 
C.  Duval  (Compt.  rend.,  1926,  182,  1150—1158).— 
Nitrites  are  conveniently  prepared  by  the  action  of 
sodium  or  potassium  nitrites  in  the  presence  of 
ammonium  acetate  on  the  requisite  acetates,  using 
preferably  ammonia,  alcohol,  or  acetone  as  solvent. 
Cobalt  nitrite  is  yellow  and  slightly  soluble  in  water. 
Nickel  nitrite  forms  first  a  double  nitrite  with  ammon- 
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ium  nitrite  from  which  the  simple  nitrite  is  deposited. 
Hexamminecobaitic  nitrile  is  yellowish-brown,  very 
soluble  in  water,  and  hydrolyses  to  the  hexammino- 
cobaltinitrite  with  liberation  of  ammonia  : 

2[Co(NH3) g](N 02)3  ->  [Co(N02)fi][Co(NH3)G]+6NH3. 
Aquopentammine-,  nilropmtammine-,  cis-  and  trans- 
d initrotetramminc- ,  trans -dichlorotclrammine-,  cis-  and 
trans -dibromo-  and  di-iodotelramminc-,  chloronitrotelr- 
ammine- ,  diaquotetrammine-,  chloroaquotetrammine- , 
sulphato-,  carbonato-,  and  oxalato-penlammine-cobaltic 
nitrites  have  also  been  isolated.  F.  G.  Soper. 

Black  nickel  oxide.  M.  Le  Blanc  and  H. 
Sachse  (Z.  Elektrochem.,  1926,  32,  204 — 210 ;  ef. 
this  vol.,  373). — The  dark-colonred  substance  obtained 
by  heating  nickel  carbonate  at  temperatures  up  to 
550°  in  presence  of  oxygen  consists  of  the  oxide  NiO, 
water,  and  active  oxygon,  and  possibly  contains  a 
higher  oxide  of  nickel.  Attempts  to  prepare  Ni02 
(Vaubel,  A.,  1922,  ii,  875),  and  Ni304  (Baubigny,  A., 
1879,  299)  have  failed.  Nickelous  oxide  readily  takes 
up  oxygen,  forming  a  product  identical  with  that 
obtained  by  heating  the  carbonate.  The  X-ray 
diagram  of  this  substance  contains  only  the  lines 
corresponding  with  nickelous  oxide.  It.  Cuthill. 

Compounds  of  metallic  salts  and  carbon 
monoxide.  XV.  Metallic  carbonyls.  Carb¬ 
onyl  compound  of  univalent  nickel.  W.  Manciiot 
and  H.  Gall  (Ber.,  1926,  59,  [B\  1060—1063).— 
Solutions  of  red  potassium  nickelocyanide,  K2Ni(CN)3 
(cf.  Bellucci,  A.,  1914,  i,  260),  rapidly  absorb  carbon 
monoxide  at  —9°,  yielding,  probably,  the  salt 
K2Ni(CN)3,CO.  Nickel  monocyanide  (Bellucci,  lor,, 
cit.)  and  carbon  monoxide  ailord  an  intermediate 
compound,  Ni(GN)(GO).c,  which  rapidly  decomposes 
into  nickelous  cyanide  and  nickel  carbonyl. 

H.  Wren. 

Ruthenium  tetrachloride.  8.  Aoyama  (Z.  anorg. 
Chcm.,  1926,  153,  240—252 ;  cf.  A.,  1925,  ii,  816).— 
When  a  solution  of  hydroxytetrachlororuthenic  acid 
in  concentrated  hydrochloric  acid  is  saturated  with 
chlorine  for  5  lira,  at  100°  and  then  allowed  to  evaporate 
spontaneously  at  the  ordinary  temperature,  first  over 
sulphuric  acid,  then  over  phosphorus  pentoxide,  a 
current  of  chlorine  being  passed  through  the  solution 
during  the  whole  time,  very  hygroscopic,  reddish- 
brown,  monoclinic  crystals  of  ruthenium  tetrachloride, 
RuC14,5H20,  are  deposited.  The  crystals  melt  at  25° 
and  lose  2-5HaO  at  57°,  4H20  at  78°,  and  4-5H20  at 
100°.  The  concentrated  solution  is  stable  at  the 
ordinary  temperature,  does  not  liberate  iodine  from 
potassium  iodide,  gives  a  black  precipitate  with  silver 
nitrate,  and  yields  crystalline  double  salts  with 
potassium  and  ammonium  chlorides.  The  dilute 
solution  slowly  hydrolyses  with  the  formation  of  a 
black,  colloidal  solution,  yields  silver  chloride  on  the 
addition  of  silver  nitrate,  liberates  iodine  from 
potassium  iodide,  and  first  a  colloidal,  brown  solution, 
then  a  yellowish-brown  precipitate  of  ruthenium 
trisulphide  is  obtained  on  saturation  with  hydrogen 
sulphide.  A.  R.  Powell. 

Ternary  salts  of  rhodium.  O.  E.  Swjaginzev 
(Z.  anorg.  Cliem.,  1926,  153,  143 — 148). — When  silver 
nitrate  is  added  to  a  fresh  solution  of  “  rhodium 


chloro-nitrate,"  actually  Rh2Clc,6NH4Cl,2NH4N03, 
the  precipitate  obtained  is  not  silver  chloride,  but  a 
complex  silver  salt  in  which  for  each  atom  of  rhodium 
three  ammonium  groups  are  replaced  by  three  atoms 
of  silver.  It  is  concluded  that  the  salts  contain 
no  ionisable  chlorine,  but  have  the  constitution 
[R1iC18]M3,NH4N03.  When  the  ammonium  salt  is 
heated,  halts  occur  at  about  290°  and  420°,  in  con¬ 
cordance  with  the  temperatures  at  which  halts  occur 
when  ammonium  nitrate  and  chloride,  respectively, 
are  heated ;  the  loss  in  weight  after  the  first  halt  agrees 
approximately  with  the  loss  of  1  mol.  of  ammonium 
nitrate.  When  the  silver  salt  is  heated,  there  is  a 
halt  at  the  lower  temperature  only.  It  is  concluded 
that  these  complex  salts  contain  three  shells  and  may 
be  formulated  as  {[RhClG]M3,N03}NH4,  the  RhClG 
group  behaving  as  an  atom  of  a  metal  such  as  cobalt. 
A  similar  mercurous  salt  is  formed,  but  is  not  stable ; 
a  lead  salt  was  less  stable,  and  mercuric  nitrate  gave 
no  precipitate.  A.  Geake. 

Compounds  of  metallic  salts  and  carbon 
monoxide.  XIII.  Compound  containing 
palladium  and  carbon  monoxide.  W.  Manchot 
and  J.  Konig  (Ber.,  1926,  59,  \B\,  883 — 886;  cf. 
this  vol.,  139). — The  compound  PdCl2,CO  is  obtained 
when  carbon  monoxide  is  passed  into  a  well-shaken 
suspension  of  (pure)  palladous  chloride  in  anhydrous 
methyl  or  ethyl  alcohol  at  0°  or,  preferably,  by  passing 
carbon  monoxide,  charged  with  the  vapour  of  methyl 
alcohol,  over  palladous  chloride  at  the  ordinary 
temperature.  The  compound  readily  yields  palladium 
and  carbon  dioxide.  Consideration  of  the  properties 
of  the  compounds  of  the  platinum  metals  with  carbon 
monoxide  indicates  generally  that  the  primary 
addition  of  oxidising  agent  and  oxidisable  substance 
docs  not  necessarily  occur  in  the  ratio  according  to 
which  the  subsequent  oxidation  takes  place. 

H.  Wren. 

Potassium  and  sodium  pallado-oxalate.  G. 
Landesen  (Z.  anorg.  Chem.,  1926,  154,  429 — 435). — 
According  to  Vezes  (A.,  1899,  i,  672)  potassium 
pallado-oxalate  contains  3  mols.  of  water  of  crystallis¬ 
ation  ;  the  corresponding  sodium  salt  contains  2  mols. 
Usually  bivalent  palladium  has  a  co-ordination  num¬ 
ber  four,  but  this  may  be  higher  in  some  circum¬ 
stances,  the  higher  compounds  generally  being  less 
stable  than  the  lower.  The  sodium  salt  may  be 
formulated  Na2[Pd(H20)2(C204)2],  in  which  palladium 
has  a  co-ordination  number  six,  but  the  potassium 
salt  (if  +3H20)  admits  of  two  possible  formulae  :  (1) 
the  two  oxalic  acid  radicals  each  have  one  co-ordin¬ 
ation  position,  but  the  palladium  consequently  has  a 
co-ordination  number  five,  or  (ii)  one  of  the  oxalic 
acid  radicals  has  two  places  which  gives  palladium 
its  saturation  co-ordination  number.  However,  a 
potassium  salt  (+4H20)  was  obtained  which  may  be 
formulated  K2[Pd(C204)2(H20)4].  The  sodium  salt 
(+2H20)  was,  as  expected,  more  stable  than  the 
potassium  salt.  Two  modifications  of  the  potassium 
salt  were  observed :  yellow  needles,  obtained  below  51°, 
and  orange  prisms. .  M.  Carlton. 

Complex  salts  obtained  by  the  action  of 
a-picoline  on  alkali  chloroiridites.  M.  Gutllot. 
— See  this  vol.,  737. 
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cis-frans-Isomerism  in  platinous  salts.  H. 
Reihlen  and  K.T.  Nestle  (Annalen,  1926,  447,  211 — 
233). — cis-  and  tra»s-Dichlorodiammineplatinum  do 
not  react  with  liquid  ammonia  between  —78°  and 
—33°.  Determinations  in  this  solvent  by  an  im¬ 
proved  tensimetric  method  similar  to  that  of  Stock 
and  Pohland  (A.,  1925,  i,  489)  show  that  the  cis-  has  a 
normal  and  the  trans-  a  double  mol.  wt.  Previous 
determinations  with  platinous  compounds  (cf.  Fritz- 
mann.  A.,  1912,  i,  71)  have  probably  been  vitiated 
by  ionisation  and  isomeric  change.  traiis-Dichloro- 
diammineplatinum  probably  has  the  formula 

[G12(NH3)2Pt<,^^3'>PtCl2]  with  one  tetrahedral  and 

one  octahedral  platinum  atom.  This  explains  the 
existence  of  a  third  isomeride  of  this  formula,  and  a 
similar  one  accounts  for  the  isomerism  of  tetrammine- 
platinous  salts  and  of  the  compound 
K2[Pt(NH2S03)2Cl2].  The  bridge  consists  in  each  case 
of  basic  groups,  consequently  salts  of  the  types 
K,[PtA4]  and  K2[PtJ42R2],  containing  acid  groups 
only,  do  not  exhibit  isomerism.  In  many  cases  of 
platinous  salts  with  doubly  co-ordinated  groups 
(Ramberg,  A.,  1910,  i,  218;  1914,  i,  385),  the  tetra¬ 
hedral  formula  shows  a  strainless  configuration  for  the 
molecule.  H.  E.  F.  Notton. 

Transformation  of  mercury  into  gold.  A. 
Piutti  and  E.  Boggio-Lera  (Giorn.  Chim.  Ind.  Appl., 
1926,  8,  59 — 61). — No  transformation  of  mercury 
into  gold  could  be  detected  under  the  following  con¬ 
ditions.  (1)  A  discharge  tube  with  mercury  electrodes 
was  cooled  externally  with  water  so  that  the  vapour 
pressure  of  the  metal  was  kept  low  and  a  high  P.D. 
could  be  maintained  between  the  electrodes.  (2)  An 
arc  was  passed  in  an  atmosphere  of  hydrogen  between 
two  very  fine  mercury  jets;  currents  of  2 — 6  amp. 
were  used  at  80 — 220  volts,  the  current  densities  at 
the  surface  of  the  electrodes  being  of  the  order  100  amp. 
per  sq.  mm.  (3)  An  arc  was  passed  between  carbon 
electrodes  in  an  atmosphere  of  hydrogen,  a  very  fine 
jet  of  mercury  being  directed  to  the  positive  crater. 

Commercial  mercury,  and  presumably  mercury  ores 
also,  always  contain  gold,  and  it  seems  possible, 
therefore,  that  spontaneous  conversion  of  mercury 
into  gold  is  continually  proceeding  in  nature.  If  such 
is  the  case,  a  relation  should  exist  between  the  geolog¬ 
ical  age  of  mercury  minerals  and  their  gold  content. 

T.  H.  Pope. 

Alleged  preparation  of  “  artificial  "  gold  from 
mercury.  F.  Haber,  J.  Jaenicke,  and  F.  Mat¬ 
thias  (Z.  anorg.  Chem.,  1926,  153,  153 — 183). — 
Polemical  against  Miethe  and  Stammreich  (Naturwiss., 
1924,  12,  597,  744)  and  Nagaoka  (A.,  1925,  ii,  835, 
1111).  The  experiments  of  the  authors  have  been 
repeated,  and  it  is  shown  that  no  transmutation  of 
mercury  into  gold  takes  place  even  under  a  much  more 
intensive  electronic  bombardment  or  after  prolonged 
treatment  with  a  high-tension  current.  Minute 
traces  of  gold  were  found  in  most  of  the  materials  used 
in  the  work,  but  the  amount  present  remained  con¬ 
stant  throughout  the  experiments.  The  determin¬ 
ation  of  gold  in  mercury  was  carried  out  by  the  method 
of  Miethe  and  Stammreich  (this  vol.,  119,  367,  493) 
except  that  the  last  minute  droplet  of  mercury  (ob¬ 


tained  either  by  distillation  or  by  solution  of  the  bulk  in 
nitric  acid)  was  absorbed  in  a  small  piece  of  cadmium 
which  was  then  taken  up  in  a  borax  bead  and  carefully 
heated  in  a  hydrogen  flame  until  the  cadmium  and 
mercury  had  distilled  off,  leaving  a  spherical  globule 
of  gold  the  diameter  of  which  was  measured  micro¬ 
scopically.  A.  R.  Powell. 

Preparation  of  pure  metals  of  the  titanium 
group  by  thermal  decomposition  of  their  iodides. 
I.  Zirconium.  J.  H.  de  Boer  and  J.  D.  Fast 
(Z.  anorg.  Chem.,  1926,  153,  1 — 8;  cf.  A.,  1925,  ii, 
1193). — Pure  zirconium  tetraiodide  is  prepared  by 
weighing  iodine  and  a  slight  excess  of  zirconium  into 
two  bulbs  connected  by  a  short  capillary.  After 
evacuating  the  apparatus,  the  iodine  is  sublimed  on 
to  the  zirconium,  and  the  tetraiodide  thus  formed  is 
finally  sublimed  back  into  the  bulb  which  originally 
contained  the  iodine.  Zirconium  tetraiodide  is  very 
hygroscopic  and  dissolves  in  water  to  a  clear  solution 
of  zirconium  oxyiodide  and  hydriodic  acid.  It  is 
oxidised  by  dry  oxygen  at  100°,  and  at  higher  temper¬ 
atures  burns  with  the  formation  of  zirconium  dioxide 
and  iodine.  For  the  preparation  of  pure  zirconium, 
the  iodide  is  prepared  as  above  in  a  vessel  of  pyrex  glass 
containing  two  tungsten  leads  with  a  fine  tungsten 
wire  stretched  between  them.  After  the  wire  has 
been  heated  at  1S00°,  the  whole  apparatus  is  heated 
at  600°,  when  the  iodide  sublimes  and  decomposes 
on  the  wire,  the  temperature  of  which  is  maintained 
constant  by  increasing  the  current  as  its  diameter 
increases  to  4  mm.  The  tungsten  then  forms  only 
0-01%  by  volume  of  the  rod  of  zirconium,  which 
consists  of  a  series  of  single  crystals  0-5 — 1-5  cm.  long. 
At  lower  temperatures,  the  process  is  slower  and 
smaller  crystals  are  obtained,  whilst  at  higher  temper¬ 
atures  the  zirconium  melts  and  attacks  the  tungsten 
with  the  formation  of  an  eutectic.  Pure  zirconium 
retains  its  lustre  in  the  air  at  the  ordinary  temper¬ 
ature  ;  at  higher  temperatures,  it  is  oxidised  super¬ 
ficially,  and  only  at  very  high  temperatures  does 
complete  combustion  take  place.  Very  pure  zir¬ 
conium  (m.  p.  2200°  Abs.,  d  6-5)  is  comparable  with 
copper  in  ductility,  but  very  small  amounts  of  impuri¬ 
ties  suffice  to  render  it  brittle  as  ordinarily  obtained. 

A.  Geake. 

Preparation  of  oxygen-free  nitrogen.  H. 
Kautsky  and  H.  Thiele  (Z.  anorg.  Chem.,  1926, 152, 
342 — 346). — Oxygen  is  removed  by  forcing  the  gas 
through  a  porous  membrane  immersed  in  a  solution 
of  sodium  hyposulphite,  intimate  contact  between 
all  parts  of  the  gas  and  the  solution  being  thus  ensured. 
The  product  contains  less  than  0-0007%  of  oxygen. 

R.  Chthill. 

Antimony  sulphides.  L.  M.  Currie. — See  B., 
1926,  449. 

Oxidations  with  fluorine.  II.  Preparation 
of  ammonium  persulphate.  III.  Action  of 
fluorine  on  dry  hydrogen  sulphates  and 
sulphates.  F.  Fichter  and  K.  Humpert  (Helv. 
Chim.  Acta,  1926,  9,  467—469,  521—525;  cf.  A., 
1923,  ii,  562). — II.  When  fluorine,  prepared  by  use  of 
Simons’  modification  of  the  Argo  generator  (A.,  1924, 
ii,  847)  is  passed  into  a  cold,  saturated,  aqueous  solu- 
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tion  of  ammonium  hydrogen  sulphate,  slow  separation 
of  ammonium  persulphate  crystals  takes  place. 
Ozonised  oxygen  is  given  oil  during  the  oxidation. 
The  solution  gives,  besides  the  ordinary  persulphate 
reactions,  a  violet  coloration  with  a  very  dilute  solu¬ 
tion  of  manganous  sulphate  in  the  cold.  When 
ammonium  persulphate  is  boiled  with  sodium  hydr¬ 
oxide  solution,  the  liberation  of  ammonia  is  incom¬ 
plete  owing  to  partial  oxidation  of  the  latter  by  the 
persidphate  ion.  Determination  of  the  ammonia 
must  therefore  be  carried  out  in  the  presence  of  a 
reducing  agent.  The  use  of  Devarda’s  alloy  is 
recommended. 

III.  The  product  obtained  by  reaction  of  gaseous 
fluorine  with  dry  potassium  hydrogen  sulphate  gives, 
in  addition  to  the  ordinary  reactions  for  persulphates, 
a  weak  violet  coloration  with  dilute  manganous 
sulphate  solution.  The  persulphate  content,  deter¬ 
mined  by  the  amount  of  “  active  ”  oxygen,  varies 
from  20  to  80%,  the  higher  yields  being  obtained  when 
smaller  amounts  of  potassium  hydrogen  sulphate  are 
used.  The  reaction  product  also  contains  potassium 
fluorosulphonate  (A.,  1919,  ii,  364),  since  “  nitron  ” 
acetate  gives  a  precipitate  of  “  nitron  ”  fluoro¬ 
sulphonate  after  decomposition  of  the  persulphate 
with  Devarda’s  alloy.  Pure  fluorine  does  not  react 
with  dry  potassium  sulphate,  but  in  the  presence  of 
hydrofluoric  acid  a  similar  reaction  to  that  described 
above  takes  place.  The  reaction  probably  proceeds 
thus  :  3K2S04+F2+2HF->-K2S,03+3KF+KFS03-(- 
H20.  Ammonium  sulphate  behaves  similarly,  the 
fluorosulphonate  being  formed  with  greater  ease. 

M.  Clark. 

Ammonium  selenide.  E.  Wendehorst  (Z. 
anorg.,  1926,  153,  263 — 26S). — Ammonia  and 

hydrogen  selenide  interact  at  the  ordinary  temper¬ 
ature  to  form  a  white,  crystalline  mass  of  ammonium 
selenide  (cf.  Bineau,  Ann.  Chim.  Phys.,  1838,  67,  230). 
Similar  crystals  are  obtained  by  passing  hydrogen 
selenide  into  concentrated  aqueous  ammonia  cooled  in 
ice  if  the  air  in  the  apparatus  is  first  displaced  with 
nitrogen.  Ammonium  selenide  is  rapidly  oxidised 
in  the  air  with  the  separation  of  selenium,  otherwise 
its  chemical  properties  arc  analogous  to  those  of 
ammonium  sulphide.  If  the  ammonia  solution  is 
not  cooled  during  the  preparation,  crystals  of 
(NH4)2Se,2NH3  are  deposited,  and  it  appears  to  be 
possible,  under  certain  conditions,  to  obtain  solid 
compounds  containing  even  more  ammonia. 

A.  It.  Powell. 

Bleaching  powder.  S.  Ochi. — See  B.,  1926,  438. 

High-test  bleaching  powder — calcium  hypo¬ 
chlorite  and  basic  calcium  hypochlorite.  S. 
Urano. — See  B.,  1926,  485. 

Apparatus  for  analysis  of  small  amounts  of 
vapour  in  permanent  gases.  I.  R.  McHaffie 
(J-  Amer.  Chem.  Soc.,  1926,  48,  1143— 1145).— A 
simple  apparatus  for  determining  accurately  small 
amounts  of  water  vapour  in  air  or  other  gases  is 
described.  S.  K.  Tweedy. 

Gas  analysis  apparatus.  E.  Ott. — See  B 
1926,  474. 


Use  of  paper  pulp  in  vacuum  filtration.  J. 
Mathevet  (Ann.  Chim.  Analyt.,  1926,  [ii],  8,  162 — 
164). — A  suspension  in  water  of  trimmings  of  ashless 
Durieux  filter-papers  or  Duricux  pulp  No.  11 1  is  made 
by  violently  stirring  and  boiling  the  finely-divided 
material  with  a  large  excess  of  water.  The  filtering 
medium  is  then  prepared  in  the  same  way  as  asbestos, 
and  one  filtration  is  usually  absolutely  retentive  of 
the  precipitate.  The  shorter  the  fibres  used  the  longer 
is  the  time  of  filtration.  This  filtration  medium  may 
conveniently  be  used  for  the  separation  of  ammonium 
phosphomolybdate,  for  silica  from  steels,  for  barium 
sulphate,  for  lead  sulphate,  for  tin  oxide,  etc. 

D.  G.  Hewer. 

Apparatus  for  wet  ashing.  W.  A.  Turner 
(Ind.  Eng.  Chem.,  1926,  18,  630). — The  ashings  are 
conducted  in  Kjeldahl  flasks  which  are  placed  on  a 
burner  rack  with  their  necks  fitting  into  openings  in  a 
long,  acid-resisting  “  duriron  ”  tube,  with  small 
openings  above  each  for  the  introduction  of  nitric 
acid  from  dropping  funnels  supported  on  heavy  glass 
rods  above  the  “  duriron  ”  tube.  D.  G.  Hewer. 

Visual  conductometric  titrations.  G.  Jander 
and  0.  Pfundt  (Z.  anorg.  Chem.,  1926,  153,  219 — 
234). — An  apparatus  for  carrying  out  conductometric 
titrations  is  described  in  which  the  usual  telephone  as 
zero  instrument  is  replaced  by  a  crystal  detector  or 
thermo-j  unction  coupled  to  a  mirror  galvanometer 
and  connected  to  the  movable  bridge  contact  through 
a  small  transformer.  The  current  in  the  primary 
circuit  passes  through  a  hammer  interrupter  with 
tungsten  contacts  having  a  condenser  in  parallel  with 
them  to  prevent  sparking,  through  a  variable  resist¬ 
ance,  then  through  a  small  transformer  to  the  ends  of 
the  bridge  wire.  The  sliding  bridge  contact  is  ad¬ 
justed,  before  beginning  a  titration,  in  the  usual  way 
with  the  telephone,  and  during  the  titration  this 
contact  is  not  moved,  but  the  deflexion  of  the  galvan¬ 
ometer  mirror  is  measured  after  each  addition  of 
standard  solution.  By  plotting  the  c.c.  of  solution 
added  against  the  square  root  of  the  corresponding 
galvanometer  deflexion,  two  straight  lines  are  obtained 
the  intersection  of  which  indicates  the  end-point  of 
the  titration.  Several  examples  of  the  use  of  the 
apparatus  are  given.  A.  R.  Powell. 

New  method  of  conductometric  analysis.  P. 
Hirsch  (Z.  anal.  Chem.,  1926,  68,  160 — 174). — If  a 
solution  of  a  wreak  acid  is  added  to  a  large  excess  of  a 
solution  of  a  strong  base,  the  fall  in  the  specific  con¬ 
ductivity  of  the  solution  is  proportional  to  the  con¬ 
centration  of  the  weak  acid  provided  that  the  degree 
of  dissociation  of  the  strong  base  and  of  the  salt 
formed  remains  constant.  This  may  be  assured  by 
keeping  the  volume  of  the  mixture  constant  by  adding 
the  requisite  amount  of  water.  By  using  varying 
amounts  of  the  weak  acid  and  a  definite  volume  of  the 
strong  base,  a  curve  showing  the  relation  between  the 
specific  conductivity  of  the  solution  and  the  amount 
of  weak  acid  added  is  prepared,  and  from  a  determin¬ 
ation  of  the  specific  conductivity  of  a  similar  alkaline 
solution  to  which  a  definite  volume  of  the  unknown 
weak  acid  solution  has  been  added  the  content  of  the 
latter  solution  may  be  found  by  reference  to  the  curve. 
The  converse  of  this  method  is  applicable  to  the  deter- 
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ruination  of  the  strength  of  a  solution  of  a  weak  base. 
The  results  are  influenced  by  the  presence  of  strong 
electrolytes ;  in  this  case,  the  specific  conductivities 
of  the  solutions  obtained  by  adding  the  unknown  solu¬ 
tion  to  the  standard  acid  or  alkali  and  to  an  equivalent 
solution  of  the  strong  electrolyte  present  in  the 
unknown  solution  are  determined.  Knowing  the 
conductivity  of  the  pure  solution  of  electrolyte,  an 
appropriate  correction  can  then  be  made  in  the 
analysis.  A.  R.  Powell. 

Analytical  quartz  lamp.  Luminescence 
analysis.  R.  Robl  (Z.  angew.  Chem.,  1926,  39, 
608 — 611). — Most  inorganic  substances  exhibit  no 
fluorescence  or  phosphorescence  when  examined 
in  the  ultra-violet  light  from  a  quartz-mercury 
lamp,  from  which,  by  the  use  of  a  special  glass, 
only  light  of  wave-lengths  440 — 280  [iji  is  obtained. 
Fluorescence  is  shown  by  lead  chloride,  bromide, 
and  sulphate,  cuprous  iodide,  mercurous  chloride, 
and  bromide,  calcium,  strontium,  and  barium 
pyrovanadates,  thallium  carbonate,  zinc  oxide,  and 
barium  sulphide.  The  fluorescence  spectra  were 
determined  approximately.  Phosphorescence  is  an 
indication  of  impurity,  and  examination  for  phos¬ 
phorescence  is  frequently  of  value  for  this  reason. 

A.  Geake. 

Electrometric  measurement  of  the  hydrogen- 
ion  concentration  with  the  aid  of  the  quin- 
hydrone  electrode  and  a  new  apparatus  therefor. 
.A.  Hock  (Z.  angew.  Chem.,  1926,  39,  647 — 651). — 
The  theory  and  construction  of  the  quinhydrone 
electrode  are  discussed  at  length  (cf.  Veibel,  J.C.S., 
1923,  125,  2203),  together  with  its  advantages  over 
the  older  platinum-hydrogen  electrode  for  the  deter¬ 
mination  of  the  -pK  values  of  solution.  A  compact  and 
portable  apparatus  for  carrying  out  pa  determinations 
with  the  aid  of  the  quinhydrone  electrode  is  described 
with  reference  to  illustrations  and  wiring  diagrams 
for  details  of  which  the  original  must  be  consulted. 

A.  R.  Powell. 

Methyl-orange  error  in  the  colorimetric  deter¬ 
mination  of  2>u  by  comparison  with  the  Clark 
[hydrogen  phthalate]  buffer  mixtures.  I.  M. 
Kolthoff  (Rec.  trav.  chim.,  1926,  45,  433 — 435). — 
Actual  measurements  with  the  quinhydrone  electrode 
show  that  the  use  of  methyl-orange  or  dimethyl-yellow 
as  indicator  with  the  Clark  hydrogen  phthalate  series 
of  comparison  solutions  in  the  colorimetric  determin¬ 
ation  of  pH,  leads  to  values  which  are  about  0-2  unit 
too  high.  Using  bromophenol-blue  or  methyl-red  as 
indicator,  the  electrometrically  and  colorimetrically 
determined  values  are  in  good  agreement.  The  Soren¬ 
sen  series  of  citrate  solutions  are  recommended  for 
use  with  methyl-orange.  J.  S.  Carter. 

Detection  and  determination  of  free  chlorine 
in  drinking  water.  I.  M.  Kolthoff. — See  B., 
1926,  517. 

[Determination  of  perchloric  acid.]  F.  Arndt 
and  P.  Nachtwey  (Bcr.,  1926,  59,  [B],  1072 ;  cf.  this 
vol.,  489). — The  author’s  method  lias  been  used 
previously  by  Weinland  (A.,  1922,  ii,  767)  and  by 
Hofmann  (ibid.,  1910,  i,  370).  H.  Wren. 


Potentiometric  titration  of  bromide  and 
chloride.  E.  Lange  and  E.  Schwartz  (Z.  Elek- 
trochem.,  1926,  32,  240 — -248). — The  potentiometric 
method  of  titration  of  chlorides  and  bromides  has 
been  improved  so  that  the  variation  does  not  exceed 
±0-03%,  as  against  ±0-07%  for  the  nephelometric 
method.  This  has  been  effected  by  :  (i)  improve¬ 
ments  in  the  connecting  syphon  and  in  the  form  of  tho 
silver  electrode;  (ii)  exclusion  of  light,  especially 
from  the  bromide  solution ;  (iii)  reduction  of  ad¬ 
sorption,  especially  in  the  case  of  the  bromide,  by 
heating  the  solution  at  about  90°,  when  the  titration 
is  almost  complete.  M.  S.  Burr. 

Preparation  of  starch  solution  for  use  in 
iodometric  titrations.  C.  L.  Alsberg,  E.  P. 
Griffing,  and  J.  Field  (jun.)  (J.  Amer.  Chem.  Soc., 
1926,  48,  1299 — 1300).— -Starch  (preferably  wheat 
starch)  which  has  been  ground  in  a  pebble  mill  forms 
colloidal  solutions  in  cold  water  from  which  clear 
starch  solutions  may  be  obtained  by  centrifuging. 
Such  clear  solutions  may  be  kept  under  toluene  for 
months.  S.  K.  Tweedy. 

Determination  of  the  fluorine  ion.  II.  W.  D. 
Treadwell  and  A.  Kohl  (Helv.  Chim.  Acta,  1926,  9, 
470 — 485). — Gravimetric  determination  of  fluoride  by 
precipitation  with  calcium,  strontium,  or  barium 
chlorides  is  inadmissible,  since  (a)  the  salts,  particu¬ 
larly  calcium  fluoride,  tend  to  form  colloidal  solutions ; 
for  calcium  fluoride  the  ratio  of  solubilities  of  hydrosol 
and  hydrogel  is  2-2.  ( b )  The  salting-out  effect  is 

rapidly  compensated  by  decrease  in  ionic  activity 
due  to  diminishing  dissociation ;  optimum  precipit¬ 
ation  takes  place  in  presence  of  an  excess  of  alkaline- 
earth  ion  of  0-027  mol. /litre. 

The  electrometric  titration  method  (A.,  1925,  ii, 
1107)  is  modified  for  use  of  aluminium  chloride,  in¬ 
stead  of  ferric  chloride,  as  titrating  agent.  Aluminium 
chloride  quantitatively  decomposes  the  complex 
Na3FcF6,  giving  Na3AlF6  and  Fe'".  Hence,  on  addi¬ 
tion  to  tho  fluoride  solution  to  be  titrated  of  a  little 
very  dilute  ferric  chloride  solution  with  some  ferrous 
salt,  a  satisfactory  end-point  on  the  electrometric 
potential  curve  is  obtained  when  sufficient  aluminium 
chloride  has  been  run  in.  Silicic  acid  gel  does  not 
interfere  with  the  titration,  but  a  well-defined  end¬ 
point  is  not  obtained  in  the  presence  of  fluosilicate 
ions.  Hydrofluosilicic  acid  should  therefore  be 
removed  as  far  as  possible  by  addition  of  potassium 
chloride.  M.  Clark. 

Colloid  adsorption  in  quantitative  analysis, 
especially  in  the  micro-determination  of  sulphur 
in  organic  substances  by  Pregl's  method.  E. 
Eigenberger  (Z.  anal.  Chem.,  1926,  68,  220 — 231). — - 
When  small  amounts  of  sulphuric  acid  are  precipit¬ 
ated  by  the  slow  addition  of  barium  chloride  solution 
to  a  feebly  acid  solution,  a  fine,  crystalline  precipitate 
of  barium  sulphate  is  produced  which  cannot  be 
filtered  readily.  Addition  of  2  c.c.  of  a  very  diluto 
colloidal  solution  of  celluloid  and  gentle  warming  to 
30 — 40°  causes  rapid  flocculation  of  the  barium 
sulphate  due  to  adsorption  of  the  precipitated  celluloid 
gel.  Aiter  cooling,  the  precipitate  is  collected  on  a 
crucible  with  a  porous  bottom,  washed  with  50% 
alcohol,  ignited  for  10  min.  at  a  dull  red  heat,  cooled, 
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and  weighed.  The  adsorption  of  barium  chloride  by 
the  precipitate  rarely  exceeds  0-5%,  which  is  negligible 
with  the  small  amounts  used  in  micro-analysis.  The 
celluloid  solution  is  made  by  dissolving  5  g.  of  the 
purest  celluloid  in  250  c.c.  of  acetone  under  a  reflux 
condenser,  adding  250  c.c.  of  alcohol,  and  distilling 
off  250  c.c.  of  the  solvent  (up  to  67°) ;  a  further  250  c.c. 
of  alcohol  is  added  to  the  remaining  liquid,  which  is 
filtered  and  stored.  For  use  in  the  determination  of 
sulphur,  10  c.c.  of  this  solution  are  diluted  with  10  c.c. 
of  alcohol  and  treated  with  2  c.c.  of  ethyl  acetate 
and  then  with  water,  drop  by  drop,  until  an  opalescent 
liquid  is  obtained.  This  is  miscible  with  water  in  all 
proportions  without  flocculation  and  2  c.c.  are  suffi¬ 
cient  for  each  analysis.  A.  R.  Powell. 

Is  Kjeldahl’s  method  for  the  determination  of 
nitrogen  in  organic  substances  generally  applic¬ 
able?  K.  Kurschner  (Z.  anal.  Chem.,  1926,  68, 
209 — 216). — The  original  Kjeldahl  method  is  known 
to  give  low  results  for  nitrogen  in  some  organic 
compounds  such  as  phenylhydrazine,  alkaloids,  and 
derivatives  having  a  pyrazolone  ring,  but  good  results 
may  be  obtained  with  the  following  modified  pro¬ 
cedure.  The  substance  is  mixed  with  5  c.c.  of  water, 
S  g.  of  an  intimate  mixture  of  1  part  of  cupric  oxide 
with  7  parts  of  steel  filings,  and  20  c.c.  of  1  :  1  sulphuric 
acid.  The  flask  is  well  shaken  and  set  aside  for  1  hr., 
during  which  a  slow  stream  of  hydrogen  is  evolved 
from  the  copper-iron  couple.  After  addition  of 
30  c.c.  of  concentrated  sulphuric  acid,  the  flask  is 
heated  gently  for  15  min.,  then  strongly  for  2—3  hrs., 
and  the  determination  finished  as  usual  (cf.  Kurschner 
and  Scharrcr,  B.,  1926,  155,  and  this  vol.,  490). 

A.  R.  Powell. 

Determination  of  phosphorus  in  steels  con¬ 
taining  tungsten.  T.  E.  Rooney  and  L.  M.  Clark. 
—See  B„  1926,  493. 

Use  of  liquid  amalgams  in  volumetric  analysis. 
V.  Determination  of  phosphoric  acid  by  uranyl 
acetate.  K.  Someya  (Z.  anorg.  Chem.,  1926,  152, 
382 — 385  ;  cf.  this  vol.  705) — Uranylammonium 
phosphate  in  hydrochloric  acid  solution  is  reduced 
with  zinc  amalgam  or  bismuth  amalgam  and  titrated 
with  potassium  dichromate,  using  diphenylamine  as 
indicator.  CR.  Cuthill. 

Volumetric  determination  of  hypophosphorous 
acid  and  hypophosphites.  D.  Koszegi  (Z.  anal. 
Chem.,  1926,  68,  216 — 220). — In  neutral  solution, 
permanganate  is  reduced  by  hypophosphites  to 
manganese  dioxide,  which  is  precipitated  in  a  colloidal 
form  unless  a  calcium  salt  is  present,  when  the  calcium 
phosphate  formed  in  the  reaction  flocculates  the 
manganese  dioxide.  The  analysis  is  conducted  as 
follows  :  The  hypophosphite  solution  is  neutralised 
with  sodium  carbonate,  20 — 25  c.c.  of  saturated 
calcium  sulphate  solution,  and  40  c.c.  of  0-lA7-per- 
manganate  are  added,  and  the  mixture  is  boiled  for 
5  min.,  cooled,  and  diluted  to  100  c.c.  in  a  graduated 
flask.  50  C.c.  are  filtered  off,  treated  with  1-5  g.  of 
potassium  iodide,  and  acidified  with  hydrochloric 
acid.  The  liberated  iodine  is  then  titrated  with 
thiosulphate.  A.  R.  Powell. 


Separation  of  arsenic  from  selenium  and  its 
gravimetric  determination.  R.  Fridli  (Pharm. 
Zentr.,  1926,  67,  369 — 371). — The  solution  containing 
arsenic  and  selenium  compounds  is  mixed  with  hot 
Bettendorff’s  solution  and  boiled  for  10  min.  After 
1  day,  the  liquid  is  diluted  and  the  precipitated  arsenic 
and  selenium  are  collected  and  treated  with  bromine 
water.  From  the  resultant  solution  the  arsenic  is 
precipitated  by  means  of  magnesia  mixture  as  ammon¬ 
ium  magnesium  arsenate  hexahydrate.  To  free  the 
latter  from  stannic  hydroxide,  it  is  dissolved  in 
hydrochloric  acid  and  the  above  treatment  with 
Bettendorff’s  reagent  etc.  repeated,  the  ammonium 
magnesium  arsenate  hexahydrate  finally  obtained 
being  weighed.  B.  Pullman. 

Iodometric  determination  of  arsenic  acid. 
L.  Rosenthaler  (Z.  anal.  Chem.,  1926,  68,  232). — 
Contrary  to  the  statement  of  Ormont  (this  vol.,  375), 
the  reaction  between  arsenic  acid  and  potassium 
iodide  proceeds  to  completion  in  acid  solution  as  the 
iodine  is  removed  during  the  titration.  Ormont’s 
method  has  no  advantage  over  that  previously 
described  by  the  author  (A.,  1922,  ii,  5S4)  or  over  that 
of  Floury  (A.,  1920,  ii,  44S).  A.  R.  Powell. 

Determination  of  carbon  monoxide.  S.  H. 
Katz. — See  B.,  1926,  430. 

Determination  of  carbon  in  pig-iron,  steel,  and 
ferro-alloys.  E.  Schiffer. — See  B.,  1926,  492. 

Application  of  the  Gaspar  reagent  to  the 
recognition  and  separation  of  the  alkali  metals. 
F.  Diaz  de  Rada  and  T.  Caspar  y  Arnal  (Anal.  Fis. 
Quim.,  1926,  24,  150 — 152 ;  cf.  Gaspar  y  Arnal,  this 
vol.,  591). — The  reagent  sodium  ferrocyanidc  and 
calcium  chloride  may  be  applied  to  the  separation 
and  recognition  of  the  alkali  metals.  Rubidium  and 
caesium  give  a  precipitate  in  aqueous  solution,  potass¬ 
ium  and  ammonium  give  a  precipitate  in  50%  ethyl 
alcoholic  solution,  whilst  sodium  and  lithium  are  not 
precipitated.  G.  W.  Robinson. 

Volumetric  determination  of  potassium  as 
hydrogen  tartrate.  R.  Meurice  (Ann.  Chim. 
Anal.,  1926,  [ii],  8,  129 — 130). — Excess  of  sodium 
hydrogen  tartrate  is  added  to  the  potassium  solution 
(containing  about  1  g.  of  potassium  chloride)  until 
the  acidity  is  0-045— -0-05A7.  An  equal  volume  of 
97%  methyl  alcohol  is  then  added  and  the  flask  kept 
for  1  hr.  at  12°,  and  then  at  20°.  The  precipitate  is 
washed  with  50%  aqueous  methyl  alcohol,  dissolved 
in  an  excess  of  standard  sodium  hydroxide,  and  the 
excess  titrated.  The  error  is  less  than  1%  of  the 
potassium  determined.  D.  G.  Hewer. 

Determination  of  rubidium  by  means  of  silico- 
tungstic  acid  ;  detection  of  rubidium  in  the 
ashes  of  Laminaria  flexicaulis.  P.  Freundler 
and  (Mlle.)  Y.  Manager  (Compt.  rend.,  1926,  182, 
115S — 1160;  cf.  Bulletin  de  l’Office  dcs  Pechcs,  1925, 
41,  47). — Rubidium  can  be  precipitated  quantitatively 
as  silicotungstatc,  RbgSiW12042,  when  in  0-4%  solu¬ 
tion,  by  the  addition  of  twice  the  theoretical  quantity 
of  silicotungstic  acid,  but  in  the  presence  of  more 
than  1%  of  potassium  chloride,  the  potassium  salt 
is  also  precipitated.  The  mixed  precipitate,  after 
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evaporation  on  the  water-bath,  is  treated  with  cold 
1-25%  sodium  chloride  solution,  which  dissolves  the 
potassium  salt  and  leaves  with  the  rubidium  salt, 
silica,  silicotungstic  acid,  and  its  anhydride.  This 
residue  is  dissolved  in  ammonia,  mercuric  nitrate 
added  to  remove  the  free  acid,  and  the  rubidium 
converted  to  chloride.  In  this  way,  1  part  of  rubidium 
chloride  in  100  parts  of  sodium  and  potassium  chlorides 
can  be  detected  and  1  part  in  40  parts  can  bo  deter¬ 
mined.  The  amount  of  rubidium  in  Laminaria 
flexicaulis  is  too  small  to  be  isolated,  but  its  presence 
may  be  shown  spectroscopically.  Lithium  silico- 
tuny stale,  Li.1H1SiW1204.,,25H20,  has  been  isolated. 

F.  G.  Soper. 

Supersaturated  solutions.  II.  Magnesium 
oxalate  and  the  oxalate  separation  of  calcium 
and  magnesium.  W.  M.  Fischer  [with  A.  Steiic- 
man  and  A.Dombrowski]  (Z.  anorg.  Chern.,  1926, 153, 
62 — 76  ;  cf.  A.,  1925,  ii,  853). — The  analytical  separ¬ 
ation  of  calcium  and  magnesium  as  oxalates  depends 
on  the  stability'-  of  supersaturated  solutions  of  the 
magnesium  salt.  Solutions  of  magnesium  oxalate 
prepared  by  mixing  magnesium  chloride  and  ammon¬ 
ium  oxalate  arc  stable  for  an  indefinite  period  if  the 
supersaturation  is  not  more  than  four-fold.  Such 
solutions  are  not  precipitated  by  the  addition  of 
neutral  salts  or  by  mechanical  means,  but  are  unstable 
when  boiled.  When  the  supersaturation  is  ten-fold, 
precipitation  begins  after  40  hrs.,  and  more  rapidly 
with  increasing  supersaturation.  Precipitation  from 
such  solutions  may  be  accelerated  mechanically  or 
by  the  addition  of  salts,  but  is  retarded  by  alizarin- 
Bordeaux,  diamond-fuchsin,  and  agar-agar.  Calcium 
oxalate  also  precipitates  slowly,  and  it  is  therefore 
desirable  to  heat  at  70 — 90°  and  not  to  filter  until 
several  hrs.  after  the  addition  of  the  ammonium 
oxalate.  For  the  exact  separation  of  calcium  and 
magnesium,  the  supersaturation  of  the  magnesium 
must  not  exceed  four -fold  and  the  solution  must  not 
be  boiled.  The  concentration  of  magnesium  chloride 
should  not  exceed  0-1  g.  of  magnesium  per  100  c.c. 
or  the  solubility  of  calcium  oxalate  becomes  significant. 
It  is  recommended  to  use  200  c.c.  of  solution,  and  the 
weights  of  calcium,  magnesium,  and  ammonium 
oxalate  monohydratc  must  not  exceed  0-085  g., 
0-150  g.,  and  0-3324  g.,  respectively.  Under  these 
conditions,  the  separation  is  quantitative. 

A.  Geake. 

Spectrographic  detection  and  determination 
of  strontium  using  a  hydrogen  flame.  J. 
Meunier  (Compt.  rend.,  1926,  182,  1160 — 1162; 
cf.  A.,  1919,  ii,  132;  1921,  ii,  351). — Mixtures  of 
strontium  acetate  with  ferric  oxide  have  been  examined 
spectroscopically  and  the  intensity  of  the  strontium 
line  4600  A.  has  been  compared  with  the  intensities 
of  the  iron  lines.  For  mixtures  in  which  the  ratio 
strontium  :  iron  is  0-04,  0-06,  0-1,  0-2,  0-3,  0-4,  1,2,  3, 
and  5%,  the  strontium  line  equals  in  intensity  the  lines 
4494,  4416,  4063,  4271,  4462,  4383,  3720,  3886, 
>3886  <3860,  and  3860  A.  of  the  iron  spectrum, 
respectively.  When  present  as  phosphate,  no  indic¬ 
ation  as  to  its  presence  is  obtained,  as  this  salt  is  not 
dissociated  in  the  hydrogen  flame.  This  fact  allows 
of  the  detection  of  strontium  phosphate  by  further 


examination  after  treatment  with  sulphuric  acid. 
Strontium  is  very  widely  distributed. 

F.  G.  Soper. 

Detection  of  cadmium  in  the  presence  of 
copper.  14.  Meurice  (Ann.  Chim.  Anal.,  1926,  [ii],  8, 
130 — 131). — One  e.c.  of  1%  brucine  sulphate  solution 
with  potassium  bromide  and  a  trace  of  a  cadmium 
salt  result  in  the  formation  of  a  copious  white  precipit¬ 
ate  of  the  double  bromide  of  cadmium  and  brucine, 
whilst  with  copper  salts  no  precipitate  occurs. 
Chlorides  (giving  no  precipitates)  may  thus  be  dis¬ 
tinguished  from  bromides.  None  of  the  metals  of 
the  iron  group  forms  precipitates  with  brucine  and  an 
alkali  bromide.  D.  G.  Hewer. 

Sensitive  reagent  for  thallium.  T.  Gaspar 
y  Arnal  (Anal.  Fis.  Quim.,  1926,  24,  153 — 155 ;  cf. 
this  vol.  702). — An  aqueous  solution  of  sodium 
ferrocyanide  and  calcium  acetate  yields  a  white 
precipitate  with  thallium  nitrate.  The  precipitate 
probably  corresponds  with  the  formula  CaTl2Fe(CN)6. 
Conversely,  ferrocyanides  yield  precipitates  with 
calcium  acetate  and  thallium  nitrate.  By  means  of 
this  reaction,  0-000025  g.  of  thallium  per  e.c.  may 
be  detected.  G.  W.  Robinson. 

Volumetric  determination  of  thallium.  E. 

Zintl  and  G.  Rienackkr  (Z.  anorg.  Chcm.,  1926, 153, 
276 — 280). — Thallous  chloride  is  quantitatively  con¬ 
verted  into  thallic  chloride  by  titration  of  its  solution 
in  5  %  hydrochloric  acid  at  50°  with  potassium  bromate. 
The  end-point  may  be  ascertained  by  the  use  of  methyl- 
orange  as  indicator  or  potcntiometrically ;  in  the  latter 
case,  a  very  sharp  potential  change  towards  the  normal 
calomel  electrode  takes  place.  Thallic  salts  may  be 
titrated  potentiomctrically  with  titanous  chloride  in 
the  presence  of  ammonium  acetate;  if  the  solution 
contains  thallous  salt,  10  g.  of  ammonium  acetate, 

1  g.  of  ammonium  lluoride,  and  10  g.  of  potassium 
chloride  are  added,  followed  by  sufficient  0-lI\r-titan- 
ous  chloride  solution  to  precipitate  metallic  thallium. 
The  metal  is  dissolved  by  the  addition  of  bromine 
water  and  the  solution  is  heated  at  80°  and  titrated 
potentiometrically  with  titanous  chloride,  which  first 
destroys  the  excess  of  bromine,  giving  a  sharp 
potential  change ;  titration  is  continued  to  the 
next  sharp  change  of  potential,  which  indicates 
complete  reduction  of  thallic  to  thallous  salt. 

A.  It.  Powell. 

Detection  and  determination  of  mercury  by 
means  of  aluminium.  P.  Denis  (Ann.  ined. 
legale,  1921,  1,  34S — 349). — Aluminium  filings 

(0-01  mg.)  in  a  cold  aqueous  solution  of  a  mercury 
salt  evolve  hydrogen,  which  adheres  to  the  metal  and 
carries  it  to  the  surface,  where  the  gas  is  liberated. 
The  test  is  extremely  delicate.  The  mercury  content 
may  be  calculated  from  a  determination  of  the  acid 
radical  in  the  solution.  Chemical  Abstracts. 

Determination  of  small  quantities  of  mercury. 

A.  Stock  and  R.  Heller  (Z.  angew.  Chcm.,  1926,  39, 
466 — 468). — Minute  quantities  of  metallic  mercury 
may  be  determined  with  great  accuracy  by  dissolving 
the  metal  in  chlorine  water,  expelling  the  excess  of 
chlorine  by  means  of  a  current  of  carbon  dioxide, 
adding  0-1  g.  of  ammonium  oxalate  and  1  c.c.  of  a 
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saturated  solution  of  oxalic  acid  diluted  to  S  e.e.,  and 
depositing  the  mercury  on  a  gold  wire  (0-1  g.)  by 
electrolysis  at  4  volts  for  24  hrs.,  using  a  platinum 
wire  anode.  The  gold  wire  is  washed  with  water, 
dried  over  phosphorus  pentoxide,  and  weighed.  For 
the  detection  and  determination  of  mercury  vapour 
in  air,  about  100  litres  are  passed  through  U-tubcs 
cooled  in  liquid  air,  whereby  all  the  mercury  is  con¬ 
densed  together  with  water  vapour  and  carbon 
dioxide.  The  latter  is  allowed  to  evaporate  at  the 
ordinary  temperature  and  the  mercury  is  dissolved  in 
chlorine  water.  Traces  of  mercury  in  urine  (700 — 
1200  c.c.)  and  saliva  (150 — 400  c.c.)  arc  determined 
by  treating  the  liquid  with  chlorine  for  30  min.  at  20°, 
then  for  60  min.  at  70 — 80°.  Excess  of  chlorine  is 
expelled  with  carbon  dioxide,  the  solution  filtered, 
a  small  amount  of  copper  sulphate  and  hydrochloric 
acid  to  give  5%  of  free  acid  are  added,  and  the  metals 
precipitated  with  hydrogen  sulphide.  The  precipitate 
is  centrifuged,  dispersed  in  5  c.c.  of  water,  and  treated 
with  chlorine.  The  solution  is  filtered  and  treated 
with  hydrogen  sulphide.  This  precipitate  is  dis¬ 
solved  as  before  and  the  solution  is  treated  with 
sufficient  ammonium  oxalate  to  dissolve  the  copper 
oxalate  first  precipitated.  A  piece  of  copper  wire  4  cm. 
long  is  allowed  to  remain  in  the  liquid  for  2  days,  when 
all  the  mercury  will  have  been  deposited  on  it  provid¬ 
ing  less  than  0-2  mg.  is  present.  The  wire  is  dried 
over  phosphorus  pentoxide  and  heated  to  redness  in 
a  long,  narrow  tube  to  obtain  a  sublimate  of  metallic 
mercury,  which  is  visible  under  the  microscope  if 
more  than  0-001  mg.  of  metal  is  present.  As  a  con¬ 
firmatory  test,  the  tube  containing  the  sublimate  is 
placed  in  a  test-tube  containing  a  small  crystal  of 
iodine;  after  several  hrs.,  the  sublimate  will  bo  com¬ 
pletely  converted  into  red  mercuric  iodide.  This  test 
will  detect  as  little  as  0  0002  mg.  of  mercury  (using  a 
microscope)  or  0-001  mg.  (by  the  unassisted  eye). 
For  a  quantitative  test,  the  mercury  sublimate  is  dis¬ 
solved  in  chlorine  water  and  the  analysis  conducted 
as  described  above.  A.  It.  Powell. 

Accurate  method  for  the  determination  of 
mercury  in  solutions.  B.  S.  Evans  and  S.  G. 
Clarke  (Analyst,  1926,  51,  224 — 229). — The  filter 
tube  is  packed  to  1  in.  with  copper  filings  that 
have  passed  a  60-mcsh  sieve,  and  have  been 
washed  with  dilute  nitric  acid  and  water.  The 
mercury  solution  should  bo  acidified  with  cither 
sulphuric  or  nitric  acids  (hydrochloric  acid  if  present 
in  any  considerable  -quantity  must  be  eliminated), 
neutralised  with  ammonia,  and  treated  with  about 
2  c.c.  of  nitric  acid  per  100  c.c.  of  liquid.  It  is  intro¬ 
duced  into  the  apparatus  by  means  of  the  tap  funnel, 
which  is  then  closed  and  the  return  tap  opened,  and 
percolation  allowed  to  continue  for  1-5 — 2  hrs.,  when 
the  pump  is  detached  from  the  top  exit  tube  and 
attached  to  the  lower  one  and  the  solution  collected 
in  the  flask.  The  filter  is  washed  twice  with  water 
and  the  tube  detached,  placed  in  a  hole  in  the  stopper 
of  the  filter  flask,  and  the  water  removed  by  acetone, 
after  which  the  filter  with  the  copper  carrying  the 
mercury  is  transferred  to  a  porcelain  crucible,  very 
slightly  warmed  to  remove  the  acetone,  and  the 
mercury  sublimed  by  fitting  the  crucible  into  a  hole 


in  an  asbestos  board  and  placing  over  it  a  platinum 
dish  containing  water  which  is  renewed  by  siphon  as 
it  gets  warm.  Heating  at  a  dull  red  heat  for  20  min. 
should  be  sufficient  to  sublime  0-1  g.  of  me  re  my. 

D.  G.  Hewer. 

Precipitation  of  aluminium  as  hydroxide  by 
means  of  ammonia.  G.  Jander  and  O.  Ruperti 
(Z.  anorg.  Chem.,  1926,  153,  253— 259).— The  solu¬ 
bility  of  aluminium  hydroxide  in  water  and  in 
ammonia  solutions  has  been  determined  by  boiling 
amalgamated  aluminium  with  the  solution  until  a 
permanent  precipitate  of  hydroxide  formed,  filtering 
the  liquid  through  a  membrane  filter,  and  evaporating 
the  filtrate  to  dryness.  The  figures  so  found  for  the 
solubility  of  the  hydroxide,  expressed  as  mg.  of 
alumina  per  litre,  are  as  follows:  cold  water,  0-6; 
hot  water,  1-2;  3-73%  ammonia  solution,  865; 

4-64%  ammonia  solution,  1174.  A  solution  of  15  g. 

■  of  ammonium  chloride  in  1  litre  of  water  dissolves 
5  mg.  of  alumina  at  20°  and  8  mg.  at  100°.  In 
analytical  practice  it  is  desirable,  therefore,  to  keep 
the  ammonium  chloride  used  to  a  minimum  and  to 
add  only  sufficient  ammonia  to  render  the  solution 
just  alkaline  to  litmus.  Further,  prolonged  boiling 
should  be  avoided,  filtration  should  be  made  on  a 
membrane  filter,  and  the  liquid  kept  over-night  before 
filtering.  A.  R.  Powell. 

Bismuthate  method  for  manganese.  B.  Park 
(Ind.  Eng.  Chem.,  1926,  18,  597— 59S).— Sulphuric 
acid  may  advantageously  be  substituted  for  nitric  acid 
as  the  oxidising  medium  in  the  determination  of 
manganese  by  the  bismuthate  method.  The  solution 
should  be  cooled  below  50°,  and  oxidation  is  practically 
constant  for  concentrations  of  manganese  between 
0-1  and  0-2  mg.  per  c.c.,  but  is  incomplete  for  con¬ 
centrations  above  0-2  mg.  per  c.c.  D.  G.  Hewer. 

Oxidation  of  manganese  to  permanganic  acid 
and  its  consequences  when  applied  to  the  deter¬ 
mination  of  manganese.  A.  Travers  (Compt. 
rend.,  1926,  182,  1088 — 1090). — Oxidation  of  man¬ 
ganese  to  permanganic  acid  is  hindered  by  secondary 
reactions.  When  the  concentration  of  manganese  is 
loss  than  0-1  g.  per  litre,  manganous  salts  reduce 
permanganic  acid  to  manganese  dioxide  if  the  solution 
contains  less  than  10%  of  nitric  or  sulphuric  acid. 
In  presence  of  hydrofluoric  acid,  the  reduction  yields 
Mn205  in  the  cold ;  metaphosphoric  acid  gives  a 
similar  result,  but  at  100°.  For  greater  concentrations 
of  manganese,  a  sulphuric  or  nitric  acid  solution 
yields  manganese  dioxide,  but  hydrofluoric  or  meta¬ 
phosphoric  acid  induces  simultaneous  formation  of 
a  manganic  salt  which  is  stable  in  presence  of  excess 
of  acid  and  manganese  dioxide.  Complete  oxidation 
of  manganese  in  solutions  containing  more  than  2-5  g. 
per  litre  may  bo  effected  by  boiling  with  3%  of 
sulphuric  acid  and  2%  of  metaphosphoric  acid,  the 
oxidising  agent  being  solid  ammonium  persulphate 
with  5  c.c.  of  0-liV-silvcr  nitrate  per  125  mg.  of 
manganese  added  as  catalyst.  The  reaction  varies 
in  its  course  according  to  the  concentration  of  man¬ 
ganese  in  the  solution,  but  may  be  successfully  used 
in  determinations  of  manganese  in  minerals  and  in 
ferromanganese.  H.  J.  Evans: 
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Standardisation  of  thiosulphate  solutions  with 
potassium  permanganate.  K.  Schroder  (Z.  anal. 
Chem.,  1926,  68,  233 — 234). — Polemical  against 
Popov  and  Whitman  (A.,  1925,  ii,  1093),  pointing 
out  that  the  author  in  his  previous  communication 
(Z.  anal.  Chem.,  1924,  64,  393)  specifies  a  well-cooled 
solution  for  standardising  thiosulphate  with  per¬ 
manganate,  and  not  a  temperature  of  50°,  as  stated 
by  the  above  authors.  A.  R.  Powell. 

Volumetric  determination  of  chromium  and 
manganese  with  permanganate  in  acetic  acid 
solution.  II.  Manganese.  B.  Reinitzer  and 
P.  Conratii  (Z.  anal.  Chem.,  1926,  68,  129 — -155; 
cf.  this  vol.,  492). — -Mangancso  salts  may  be  titrated 
with  permanganate  in  a  similar  way  to  the  Volhard 
method  if  a  large-excess  of- sodium  acetate  is  added  to 
the  solution  instead  of  zinc  oxide.  In  this  case, 
however,  the  whole  of  the  manganese  is  quantitatively 
converted  into  the  hydrated  dioxide  according  to  the 
equation  3Mn0-|-Mn207=5Mn02.  Addition  of  potass¬ 
ium  fluoride  to  the  solution  before  titration  assists 
in  the  flocculation  and  settling  of  the  precipitate  and 
also  prevents  the  interference  of  iron  owing  to  the 
formation  of  a  sandy  white  precipitate  of  potassium 
ferrifluoride  which  settles  readily,  but  the  amount  of 
iron  present  should  not  exceed  100  times  the  weight 
of  manganese.  A.  R.  Powell. 

Organic  derivatives  of  phosphoric  acid.  III. 
Determination  of  iron.  I.  F.  Zetzsciie  and  M. 
Naciimann  (Helv.  Chim.  Acta,  1926,  9,  420—428).— 
Iron  is  quantitatively  precipitated  from  2/V-acid 
solution,  in  the  presence  of  2%  of  ammonium  salt, 
by  slow  addition  of  slight  excess  of  the  sodium  or 
ammonium  salt  of  bis-p-chlorophcnylphosphoric  acid 
in  0-1  Absolution.  After  heating  on  the  water-bath 
with  further  addition  of  the  reagent,  the  mixture  is 
cooled  and  filtered.  The  precipitate  is  washed  with 
AMiydrochloric  acid  and  water  and  is  then  decom¬ 
posed  with  warm  ammonium  hydroxide  and  chloride 
solution,  yielding  ferric  hydroxide,  which  is  weighed 
as  oxide.  The  following  acids  are  described : 
bis-p-chlorophenylphosphoric  acid,  m.  p.  133 — 135° 
(sodium  and  ferric  salts) ;  bis-o-chlorophenylphosphoric 
acid,  m.  p.  105 — 106°  ( ferric  and  ammonium  salts) 
from  phosphorus  oxychloride  and  o-chlorophenol ; 
ji-bromophenylphosphorw  acid,  m.  p.  161°  (ferric  salt), 
from  bromine  and  phenylphosphoric  acid  in  chloro¬ 
form  solution ;  decomp,  by  hydrochloric  acid,  giving 
p-bromophenol ;  bis-p-bromaphenylphosphoric  acid, 
m.  p.  199 — 201°  ( ferric  salt),  from  bromine  and 
diphenylphosphoric  acid  in  chloroform  solution. 

M.  Clark. 

Use  of  liquid  amalgams  in  volumetric  analysis. 
VI.  Determination  of  chromic  acid,  ferric  iron, 
and  ferricyanide  by  means  of  titanous  sulphate. 
K.  Someya  (Z.  anorg.  Chem.,  1926,  152,  386 — 390 ; 
cf.  this  vol.,  702). — The  chromic  acid  or  ferri¬ 
cyanide  is  titrated  with  titanous  sulphate,  prepared 
by  reduction  of  titanic  sulphate  with  zinc  amalgam, 
using  diphenylamine  as  indicator.  Chromic  acid  and 
ferric  iron  in  a  mixture  of  the  two  are  determined  by 
titrating  with  titanous  sulphate,  using  diphenylamine 
as  indicator,  until  all  the  chromic  acid  is  reduced, 
then  adding  potassium  thiocyanate  as  indicator,  and 


titrating  further  until  the  iron  is  reduced.  Using 
diphenylamine  as  indicator,  ferricyanide  can  be 
titrated  with  stannous  chloride.  R.  Cuthill. 

Use  of  liquid  amalgams  in  volumetric  analysis. 
IV.  Reducing  action  of  bismuth  amalgam, 
reduction  of  uranium,  and  application  of  di¬ 
chromate  titration.  K.  Someya  (Z.  anorg.  Chem., 
1926,  152,  368—381 ;  cf.  A.,  1925,  ii,  1201).— Ferric 
acetate  in  hydrochloric  acid  solution,  or  titanic 
chloride  or  sulphate,  can  be  reduced  with  bismuth 
amalgam  and  then  titrated  with  potassium  dichromatc, 
the  indicator  being  diphenylamine.  Chlorates  and 
chromic  acid  can  bo  determined  by  treatment  with 
excess  of  titanous  cldoride  and  titration  of  the  excess. 
The  reduction  by  bismuth  amalgam  of  molybdenum 
in  hydrochloric  acid  solution,  or  of  vanadium  in 
sulphuric  acid  solution,  can  be  accurately  controlled 
by  regulating  the  acidity,  and  therefore  bismuth 
amalgam  can  be  used  instead  of  lead  amalgam  in  the 
method  previously  described  for  the  determination  of 
phosphoric  acid  (loc.  cit.).  In  hydrochloric  or  sul¬ 
phuric  acid  solution,  uranyl  salts  arc  readily  reduced 
to  the  quadrivalent  state  by  bismuth  amalgam,  and 
can  be  titrated  with  dichromate  as  described  above. 
Zinc  amalgam  reduces  uranyl  salts  to  the  tcrvalcnt 
state,  titanic  chloride  to  titanous  chloride. 

R.  Cuthill. 

Detection  of  tin  in  minerals,  using  the  blow¬ 
pipe.  A.  Braly  (Bull.  Soc.  frail?.  Min.,  1925,  48, 
94— 9S;  from  Chem.  Zcntr.,  1926,  I,  988). — Sulphur, 
arsenic,  and  antimony  are  first  driven  off  and  the 
residue  is  mixed  with  3  parts  of  sodium  carbonate  and 
1  part  of  borax  and  heated  in  the  reducing  flame  on 
carbon.  In  presence  of  sufficient  lead,  a  dull,  warty 
bead  of  metal  is  obtained.  In  the  absence  of  lead, 
the  bead  is  lustrous  when  the  content  of  tin  is  small, 
but  dull  when  much  tin  is  present.  In  such  cases, 
lead  is  added  and  the  resulting  warty  bead  scorified 
in  the  oxidising  flame,  when,  according  to  the  tin 
content,  a  fine  crust  or  a  film  of  stannic  oxide  results, 
which  is  examined  in  the  usual  manner. 

J.  S.  Carter. 

Separation  of  zirconium  from  titanium.  K. 
Schroder  (Z.  anal.  Chem.,  1926,  68,  233). — A 
correction  of  an  error  in  the  paper  of  Moser  and 
Lessnig  (A.,  1925,  ii,  718) ;  zirconium  cannot  be 
separated  from  titanium  by  cupfcrron. 

A.  R.  Powell. 

Determination  of  vanadium  in  presence  of 
iron.  K.  Someya  (Z.  anorg.  Chem.,  1926,  152, 
391 — 392). — The  titration  of  vanadium  with  ferrous 
sulphate  in  hot  solution,  using  diphenylamine  as 
indicator  as  previously  described  (A.,  1925,  ii,  161),  is 
impracticable,  owing  to  decomposition  of  the  indicator 
under  the  experimental  conditions.  R.  Cuthill. 

Small  mercury-vapour  lamp  for  laboratory 

use.  W.  Clark. — Sec  B.,  1926,  445. 

Laboratory  mercury  lamp.  E.  0.  IIulburt 
(J.  Opt.  Soc.  Amer.,  1926,  12,  519— 520).— A  simple 
mercury  lamp,  made  of  pyrex  glass  or  quartz,  is 
described.  It  is  so  designed  that  the  seals  for  the 
electrodes  and  for  the  stopcock  through  which  the 
lamp  is  exhausted  can  be  made  of  wax.  It  will  run 
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normally  for  20  hrs.  or  more  before  it  requires 
re-exhausting.  A.  B.  Manning. 

Barium  sulphate  as  a  protective  material 
against  Rontgen  radiation.  F.  L.  Hunt  (Amer. 
J.  Roentgenology,  1925,  14,  524 — 52S). — “  Pro¬ 
tective  coefficients  ”  arc  obtained  by  comparison  of 
barium  sulphate  plasters  with  lead. 

Chemical  Abstracts. 

New  multiple  A'-ray  spectrograph  combining 
the  powder  diffraction  and  monochromatic 
pinhole  methods.  G.  L.  Clark,  E.  W.  Brugmann, 
and  R.  H.  Aborn  (J.  Opt.  Soc.  Amer.,  1926,  12, 
379 — 385). — A  description  is  given  of  an  apparatus 
designed  primarily  for  examining  technical  materials, 
in  which  eighteen  exposures  can  be  made  simul¬ 
taneously  through  apertures  arranged  radially  around 
a  water-cooled  self-rectifying  molybdenum  Coolidge 
tube  of  which  the  axis  is  vertical.  Details  of  the 
apertures,  tube  mounting,  pinhole  and  powder 
cassettes,  preparation  and  mounting  of  samples, 
exposures,  protection,  and  ventilation  are  given. 
Examples  are  shown  of  photographs  of  drawn  and 
annealed  steels.  W.  Clark. 

Sensitivity  of  selenium  cells.  T.  T.  Baker 
(Nature,  1926,  117,  S5S — S59). 

Ultra-violet  photometry.  G.  M.  B.  Dobson 
and  D.  N.  Harrison  (Nature,  1926,  117,  724). — 
Neutral  gelatin  wedges  can  be  conveniently  used  for 
wave-lengths  of  23S0  A.  or  less.  A.  A.  Eldridge. 

Electric  high-temperature  furnaces  to  3300°. 
E.  Lowenstein  (Z.  anorg.  Cliern.,  1926,  154,  173 — 
177). — A  short-circuit  oven  with  heating  tube  of 
carbon  or  graphite  well  insulated  to  prevent  loss  of 
heat  by  radiation  is  best  worked  with  an  alternating 
current  at  10 — 15  volts.  The  oven  can  be  rotated 
and  fixed  in  any  desired  position ;  there  is  an  induction 
regulating  contrivance  by  means  of  which  the 
temperature  can  be  kept  constant.  M.  Carlton. 

Modification  of  the  deflexion  balance.  J.  W. 
Trevan  (Biochem.  J.,  1926,  20,  419 — 422). — The 
balance  depends  on  the  bending  of  a  steel  wire. 
By  using  steel  wires  of  varying  thicknesses,  weights 
from  1  mg.  to  1  g.  can  be  determined  with  an  accuracy 
of  d:d  in  10,000.  The  time  taken  to  carry  out  a 
weighing  is  30  sec.  S.  S.  Zilva. 

Copper  covers  for  calorimeter  jackets,  W.  P. 
White  (J.  Amer.  Cliern.  Soc.,  1926,  48,  1149—1154). 
— Blanketed  sheet-copper  calorimeter  covers,  dipping 
in  the  jacket  water,  are  more  efficient  than  insulating 
covers.  Except  that  they  are  inferior  for  preventing 
flow  of  heat  along  thermometers,  rods,  wires,  etc., 
they  may  replace  the  water-cap  or  submarine  covers, 
even  in  work  of  the  highest  precision. 

S.  K.  Tweedy. 

Production  of  polarising  surfaces  by  the 
deposition  of  “  herapathite  ”  on  vertical  plates. 
A.  Zimmern  and  M.  Coutin  (Compt.  rend.,  1926, 
182,  1214 — 1215;  cf.  this  vol.,  774). — The  method 
previously  described  is  improved  by  the  use  of  a 
vertical  glass  plate  placed  in  the  mother-liquor. 
Iodine  vapour  is  allowed  to  fall  on  to  the  meniscus, 


the  liquid  being  kept  at  30°  and  allowed  to  flow 
slowly  from  the  vessel.  The  crystals  are  formed  at 
the  point  of  the  meniscus.  J.  Grant. 

Scale  for  direct  reading  of  pa  values  [from 
millivoltmeter  readings].  A.  Hock  (Z.  angew. 
Cliern.,  1926,  39,  646 — 647). — The  scale  consists  of  a 
circular  piece  of  metal  with  an  outer  scale  of  milli¬ 
voltmeter  readings  (quinhydronc  electrode  on  one 
side  and  platinum-hydrogen  electrode  on  the  other) 
taken  at  a  standard  temperature  of  20°,  and  an  inner 
scale  of  the  corresponding  -pn  values.  A  movable 
arm  rotating  about  the  centre  of  the  disc  assists  in 
reading  the  scale  and  provides  a  vernier  arrangement 
for  correcting  for  change  of  temperature,  reading  in 
0  01  pa  units  against  temperature  spirals  about  the 
central  part  of  the  disc.  A.  R.  Powell. 

Micro-volumetric  apparatus.  E.  Schilow  (Z. 
angew.  Cliern.,  1926,  39,  5S2 — 583).  —  A  taplcss 
burette  (cf.  ibid.,  232)  has  an  internal  diameter  at 
its  capillary  tip  of  0-2 — 0-4  nun.,  with  scale  readings 
about  1  mm.  apart ;  as  little  as  0-0005  c.c.  of  liquid 
can  bo  run  out  at  a  time,  and  a  0-1%  accuracy  in 
calibration  is  attainable.  It  is  necessary  that  the 
discharge  should  take  place  at  a  standard  rate.  The 
micro-pipette  has  a  curved  capillary  tip,  above  which 
is  etched  a  mark;  the  liquid  is  run  out  to  this  level. 
A  volume  is  discharged  with  an  accuracy  of 
0-01 — 0-02%.  Absolute  cleanliness  of  the  apparatus 
is  essential  to  prevent  gross  errors  due  to  adher¬ 
ence  of  liquid.  Variations  in  temperature  require 
the  same  considerations  as  for  macro-volumetric 
apparatus.  The  degree  of  accuracy  is  similar  to 
that  obtaining  for  ordinary  volumetric  analysis. 

L.  M.  Clark. 

Micro-wasb-out  pipette.  K.  Schuhecker  (Bio- 
eliem.  Z.,  1926,  171,  287 — 295). — The  micro-pipette 
consists  of  two  parts,  that  which  contains  the  wash¬ 
out  liquid  being  ground  into  the  other,  which  contains 
the  substance  to  be  measured. 

P.  W.  Clutterbuck. 

Preparation  of  nickel  membranes  for  ultra- 
filtration.  J.  Manning  (J.O.S.,  1926,  1127 — 1132). 
— Membranes  suitable  for  the  ultrafiltration  of  most 
organic  and  inorganic  colloids  from  solutions  have 
been  prepared  by  nickel-plating  200-mesh  nickel -or 
phosphor-bronze  gauze  under  such  conditions  that 
the  deposit  is  slightly  porous  owing  to  a  slow  evolution 
of  hydrogen  at  the  cathode.  The  most  satisfactory 
plating  bath  consisted  of  a  solution  of  100  g.  of  nickel 
sulphate,  SO  g.  of  nickel  chloride,  and  20  g.  of  sodium 
acetate  trihydrate  in  1500  g.  of  water.  With  a 
backing  of  a  perforated  nickel  sheet,  the  nickel 
membranes  could  be  used  for  ultrafiltration  under  a 
pressure  up  to  16  atm.  Any  unduly  large  holes  in 
the  membrane  usually  became  closed  after  a  few  c.c. 
of  liquid  had  passed  through.  Examples  are  given 
of  the  use  of  the  membranes  for  the  ultrafiltration  of 
colloidal  silver,  sodium  stearate,  cellulose  acetate, 
and  gelatin.  A.  R.  Powell. 

Effect  of  air  in  tbe  Jones  reducer.  W.  L. 
Burdick  (J.  Amer.  Chem.  Soc.,  1926,  48,  1179 — 
11S1). — The  introduction  of  air  into  the  Jones  reducer 
has  no  effect  on  the  subsequent  permanganate  titra- 
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tions,  since,  under  ordinary  conditions  of  analysis, 
no  hydrogen  peroxide  is  formed.  S.  K.  Tweedy. 

Oberhoffer's  etching  mixture.  F.  Heinrich 
and  W.  Voigt  (Z.  anorg.  Cliem.,  1926,  154,  209 — 
212).— Of  the  various  etching  mixtures  for  examining 
the  primary  distribution  of  phosphorus  in  iron  and 
steel,  Oberhoffer’s  etches  zones  rich  in  phosphorus 
less  than  those  poor  in  phosphorus,  whereas  Heyn’s 
mixture  acts  conversely.  This  behaviour  was  pre¬ 
viously  explained  by  the  different  copper  chloride 
content  of  the  two  solutions.  The  authors  etched  a 
steel  of  known  structure.  Three  series  of  experi¬ 
ments  were  performed,  starting  with  aqueous  solutions 
of  copper  chloride,  hydrochloric  acid,  and  ferric 
chloride,  and  to  eacli  in  turn  the  usual  remaining 
reagents  were  added  singly.  Results  arc  tabulated 
and  show  that  the  action  of  Oberhoffer’s  etching 
mixture  does  not  depend  on  the  copper  chloride 
content,  but  on  the  ferric  chloride.  The  presence 
of  alcohol  may  reduce  the  vigour  of  the  ferric  chloride 
reaction ;  copper  chloride  and  zinc  chloride  possibly 
act  catalytically.  M.  Carlton. 

Apparatus  for  continuous  percolation  and  for 
filtration  in  neutral  atmospheres.  B.  >S.  Evans 
(Analyst,  1926,  51,  229 — 235). — A  flask  carries  a 
rubber  stopper  through  which  pass  the  stem  of  a 
cylindrical  funnel ;  the  return  tube,  drawn  to  a  point 
and  reaching  practically  to  the  bottom  of  the  flask 
and  connecting  to  the  upper  end  of  the  funnel  by  a 
bend  on  itself  passing  through  a  stopper  in  the  funnel, 
and  a  lower  exit  tube.  The  rubber  stopper  closing 
the  upper  end  of  the  cylindrical  funnel  is  also  pierced 
by  three  holes  and  carries  a  small  tap  funnel,  the 
upper  exit  tube,  and  the  bent-over  end  of  the  return 
tube.  The  material  to  be  percolated  is  placed  in  a 
short  open  glass  tube  with  one  end  constricted  and  is 
held  in  place  by,  e.g.,  glass  wool.  The  tube  is 
attached  by  rubber  tubing  to  the  stem  of  the  main 
funnel,  so  that  it  hangs  down  into  the  flask.  The 
upper  exit  tube  is  attached  to  a  filter-pump  and  the 
percolating  liquid  introduced  through  the  tap  funnel. 
As  soon  as  sufficient  liquid  collects  in  the  bottom  of 
the  flask  to  cover  the  end  of  the  return  tube,  pressure 
conditions  are  changed  and  the  liquid  goes  up  the 
tube  followed  by  air  bubbles  which  drive  it  right 
back  to  the  main  funnel.  A  tap  between  the  body 
and  stem  of  the  main  funnel  provides  means  of 
adjusting  the  resistance  in  the  downward  branch  of 
the  circuit.  A  tap  inserted  in  the  return  tube  is  an 
advantage.  If  suction  applied  to  the  upper  exit  tube 
be  replaced  by  pressure  to  the  lower  exit  tube, 
percolation  may  be  conducted  in  an  inert  atmosphere. 

D.  G.  Hewer. 

Modified  gas  volume-meter  for  the  deter¬ 
mination  of  densities  of  solids,  G.  M.  Karns 
(J.  Amer.  Cliem.  Soc.,  1926,  48,  1176 — 117S). — A 
simple  modification  of  the  Washburn  and  Bunting 
volume-meter  is  described,  by  means  of  which  the 
density  of  0-1 — 0-5  g.  of  solid  may  be  determined  with 
an  accuracy  of  0-5%  (cf.  A.,  1922,  ii,  401 ;  Zender, 
Ann.  Physik,  1924,  15,  328).  S.  K.  Tweedy. 

Capillary  valves  for  gases.  J.  J.  Hopfield 
(J.  Opt.  Soc.  Amer.,  1926,  12,  391— 392).— Two 


capillary  valves  designed  to  allow  of  a  variable  flow 
of  gas  in  spectroscopic  discharge  tubes  are  described. 
One  is  a  glass  needle  valve  operated  electromagnetic- 
ally  which  permits  a  flow  from  atmospheric  pressure 
into  a  vacuum  of  0-1  c.c./hr.,  up  to  250  times  this  rate. 
In  the  other  valve,  gas  flow  is  controlled  by  a  crack 
in  a  glass  tube  winch  is  opened  to  varying  degrees 
by  slightly  twisting  the  tube.  W.  Clark. 

[Acidified]  sodium  chloride  solution  as  a 
confining  liquid  for  gas  analysis.  H.  Tropsch. 
—See  B.,  1926,  427. 

Danger  of  mercury  vapour.  A.  Stock  (Z. 
angew  Cliem.,  1926,  39,  461 — 466). — Prolonged 
exposure  to  the  vapours  given  off  at  the  ordinary 
temperature  by  metallic  mercury  slowly  results  in 
very  serious  mercury  poisoning.  The  symptoms 
described  slowly  develop  in  workers  using  apparatus 
containing  mercury,  e.g.,  mercury  pumps,  gas  analysis 
apparatus,  etc.,  unless  thero  is  an  extremely  good 
system  of  ventilation  The  condition  once  developed 
can  be  cured  only  by  abstention  from  all  work  involv¬ 
ing  the  use  of  mercury,  and  even  then  the  cure  takes 
several  years.  All  the  usual  dental  amalgams  slowly 
but  regularly  lose  mercury  at  the  temperature  of  the 
month  (30 — 35°),  some  losing  as  much  as  5 — 6  mg. 
per  week.  Continual  use  of  mercurial  ointments  may 
also  give  rise  to  symptoms  of  mercury  poisoning. 

A.  R.  Powell. 

Spiral  gas-washing  bottle.  L.  H.  Milligan 
(J.  Opt.  Soc.  Amer.,  1926,  12,  518;  cf.  A.,  1924,  ii, 
776). — The  gas-washing  bottle  previously  described 
has  been  modified  by  the  introduction  of  a  cylindrical 
shield  fitting  loosely  into  the  outer  cylinder  and  closely 
to  the  spirally  corrugated  tube,  which  it  serves  to 
support.  The  liquid  circulates  upward  with  the 
bubbles  and  then  down  through  the  centre  of  the 
spiral  and  round  the  outside  of  the  shield. 

A.  B.  Manning. 

Non-inflammable  liquids  for  cryostats.  C.  W. 
Kanolt  (Sci.  Papers  U.S.  Bur.  Standards,  No.  520, 
1926,  20,  619 — 633). — Determinations  have  been 
made  of  the  f.  p.  of  chloroform,  carbon  tetrachloride, 
dichloromethane,  ethyl  chloride,  ethyl  bromide, 
s-dichloroethylene,  and  trichloroethylene,  and  of 
mixtures  of  two,  three,  four,  and  five  of  these  sub¬ 
stances.  As  the  utility  of  these  liquids  in  cryostats 
is  sometimes  limited  by  their  inflammability,  viscosity, 
or  corrosiveness,  these  properties  were  also  studied. 
The  f.  p.  were  determined  by  cooling  in  a  vessel 
jacketed  with  liquid  air  and  the  addition  of  small 
drops  of  liquid  air  to  the  liquid  from  time  to  time  was 
found  very  effective  in  preventing  over-cooling. 

The  f.  p.  for  pure  liquids  arc  in  satisfactory  agree¬ 
ment  with  the  accepted  values  and,  in  general,  the 
compositions  and  f.  p.  of  eutectic  mixtures  were 
determined,  in  order  to  obtain  as  low  f.  p.  as  possible. 
None  of  the  mixtures  studied  shows  any  evidence  of 
the  formation  of  compounds ;  mixtures  of  ethyl 
chloride  and  bromide  form  solid  solutions  and  no 
eutectic  was  obtained.  Some  of  the  mixtures  become 
very  viscous  when  the  f.  p.  is  approached  and  arc  thus 
unsuitable  as  cryostat  liquids  at  these  temperatures. 
Yiscosities  were  also  determined  in  a  tube  surrounded 
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with  liquid  air,  and  a  means  was  provided  for  filtering 
the  liquids  after  cooling  and  for  excluding  moisture. 
When  pure,  all  the  liquids  have  little  corrosive  action 
on  metals,  but  corrosive  impurities  are  formed  by 
the  atmospheric  oxidation  of  dichloromcthane,  ethyl 
bromide,  dichloroethylenc,  and  especially  trichloro¬ 
ethylene.  Such  impurities  are  removed  by  aqueous 
sodium  carbonate.  Iron,  copper,  and  brass  are  more 
subject  to  corrosion  than  are  German  silver,  lead,  tin, 
and  load-tin  solder.  The  following  liquids,  none  of 
which  is  inflammable,  arc  recommended  for  use 
down  to  the  temperatures  stated :  carbon  tetra¬ 
chloride,  —23°;  chloroform,  —63°;  49-4%  carbon 
tetrachloride  and  50-6%  chloroform,  —81°;  ethyl 
bromide,  —119°;  19-7%  chloroform,  44-9%  ethyl 
bromide,  13-8%  s-dichlorocthylene,  and  21-6%  tri¬ 
chloroethylene,  —  139°;  14-5%  chloroform,  25-3% 

dichloromcthane,  33-4%  ethyl  bromide,  10-4%  di- 
chloroethylene,  and  16-4%  trichloroethylene,  —145° 
to  —150°;  18-1%  chloroform,  8-0%  ethyl  chloride, 
41-3%  ethyl  bromide,  12-7%  s-dichloroethylcnc,  and 
19-9%  trichloroethylene,  about  — 150°.  Below  — 150°, 
inflammable  substances,  such  as  technical  butane  or 
boiling  methane,  are  unavoidable.  Below  — 180°, 
boiling  liquid  oxygen,  argon,  or  nitrogen  may  be 


used,  and  the  temperature  is  controlled  by  varying 
the  pressure.  A.  Geahe. 

Improved  method  of  preparation  of  Weigert's 
elastin  stain.  F.  Haynes  (J.  Boy.  Micros.  Soc.,  1926, 
II,  46,  29 — 30). — Two  per  cent,  of  phenol  is  added  to 
a  1%  aqueous  solution  of  basic  magenta,  the  mixture 
raised  to  the  b.  p.,  and  excess  of  a  50%  solution  of 
ferric  chloride  added.  After  boiling  for  10  min., 
the  precipitate  is  collected,  washed,  and  dried.  For 
use,  0-75  g.  is  added  to  100  c.c.  of  96%  alcohol 
containing  a  few  drops  of  concentrated  hydrochloric 
acid,  boiled  for  15  min.,  cooled,  filtered,  and  2%  of 
concentrated  hydrochloric  acid  added.  The  powder 
keeps  indefinitely  and  the  stain  for  at  least  2  months. 

A.  Geake. 

History  of  the  word  ‘ 1  alum.  ”  A.  M.  Patterson 
(Ind.  Eng.  Client.,  1926,  78,  634 — 635). 

[Formation  of  ozone  under  pressure.]  H.  von 
Wartenberg  (Z.  Elektrochem.,  1926,  32,  218;  cf. 
this  vol.,  260). — The  occurrence  of  high-frequency 
vibrations  in  ozone  tubes  was  first  mentioned  by 
Moeller  (“  Das  Ozon,”  1921),  not  by  Warburg. 

R.  Cuthill. 


Mineralogical  Chemistry. 


Examination  of  Dead  Sea  water  for  eka- 
catsium  and  eka-iodine.  J.  N.  Friend  (Nature, 
1926,  117,  789 — 790). — Dead  Sea  water,  collected  in 
the  summer  at  a  depth  of  2  ft.,  had  d18  1-2089,  and 
contained  small  quantities  of  strontium.  From  the 
mother-liquor  after  removal  of  non-alkali  metals  and 
fractional  crystallisation  of  sodium  chloride,  potassium 
chloroplatinate  was  precipitated,  but  neither  this 
compound  nor  potassium  chloride  prepared  from  it 
gave  any  indication  of  the  presence  of  cka-coosium 
when  examined  by  X-ray  analysis.  Eka-iodine  was 
likewise  not  found.  A.  A.  Eldridge. 

Hot  springs  at  Nasavusavu  [Fiji].  C.  H. 
Wright  (Analyst,  1926,  51,  235 — 236). — Analysis 
of  water  from  the  largest  of  the  three  hot  springs 
gavo  (as  ions  per  100,000):  calcium,  177-5;  mag¬ 
nesium,  0-4;  sodium,  129-9;  potassium,  19-2; 
chlorine,  496-0;  S04,  24-2;  Si03,  19-9 ;  difference 
4-8;  total  solids  dried  at  120°,  S71-9.  Thus  the 
general  composition  of  the  water  has  remained 
unchanged  since  1876.  D.  G.  Hewer. 

Spectroscopic  examination  of  minerals.  III. 
Topaz.  IV.  Diamond.  V.  Spodumene.  G.  O. 
Wild  and  R.  Klemm  (Centr.  Min.,  A.,  1925,  321 — 323, 
324—326 ;  from  Chem.  Zentr.,  1926, 1,  864 ;  cf .  this 
vol.,  594). — III.  The  depth  of  colour  of  yellow  varieties 
of  topaz  increases  with  the  content  of  chromium .  This 
element  is  hence  the  “  pigment  ”  and  is  not  present 
in  the  colourless  mineral.  Iron,  vanadium,  silver, 
and  sodium  are  usually  present,  but  not  manganese, 
magnesium,  lithium,  calcium,  or  gallium.  Aqua¬ 
marine  blue  types  give  only  strong  lines  of  iron. 

IV. — A  canary-yellow  and  white  specimens  of 


diamond  gave  no  lines  not  already  present  in  the 
electrode  -  spectrum . 

V. — A  colourless  specimen  of  spodumeno  showed 
lines  of  iron,  cobalt,  tin,  and  sodium.  A  comparison 
of  the  intensity  of  the  spectral  lines  with  the  depth 
of  colour  of  the  green  variety,  hiddenite,  shows  that 
chromium  is  the  “  pigment.”  Sodium,  tin,  vanadium, 
manganese,  cobalt,  silver,  titanium,  and  lithium  are 
also  present.  Yellow  varieties  show  strong  lines  of 
iron,  manganese,  and  cobalt.  Roso  or  lilac  kunzite 
contains  most  of  the  above  foreign  elements,  calcium, 
cobalt,  and  vanadium,  however,  being  absent. 

J.  S.  Carter. 

[Schallerite.]  J.  Orcel  (Bull.  Soc.  fran^  Min., 
1925,  48,  238;  from  Chem.  Zentr.,  1926,  I, 

866). — The  brown,  volatile  mineral  schallerite,, 
12Mn0,9Si02,As205,7H20,  occurs  in  zinc  ore  veins  in 
New  Jersey.  The  crystals  are  optically  uniaxial  and 
negative,  na  1-704;  %  1-679.  Tho  mineral  is  slowly 
attacked  by  hydrochloric  acid.  Hardness,  4-5 — 5; 
d,  3-368.  J.  S.  Carter. 

11  Eisenbrucite."  P.  Gaubert  (Bull.  Soc.  franq. 
Min.,  1925,  48,  216 — 219;  from  Chem.  Zentr.,  1926, 
I,  865). — “  Eisenbrucite  ”  (Sandbergcr,  N.  Jahrb. 
Min.,  1880,  II,  289)  is  not  a  pure,  hydrated  iron- 
magnesium  hydroxide.  Silica  is  not  present  as 
quartz,  but  as  chrysotil.  The  composition  is 
7(Mg,Fe)0,C02,10H20.  J.  S.  Carter. 

Chemical  characters  of  okaite.  J.  Stansfield 
(Amer.  J.  Sci.,  1926,  [v],  11,  396 — 398). — Full  analyses 
are  given  of  okaite  and  nepheline-okaite.  Pyrrhotite 
being  absent,  sulphide-sulphur  is  ascribed  to  sodium 
sulphide  (1-25%  and  0-12%,  respectively)  forming 
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part  of  the  hauyne  constituent.  By  comparison  with 
the  associated  monticellitc -aluoitc,  a  progressive 
increase  in  alumina,  lime,  soda,  and  a  decrease  in 
magnesia  and  potash  are  noted.  The  author  regards 
calcium  carbonate  as  being  the  chief  agent  in  the 
development  of  these  rocks.  W.  A.  Caspari. 

Pollucite.  A.  Kastler  (Compt.  rend.,  192G,  182, 
1285 — 1286).- — Pollucite  is  a  non-radioactive  caesium- 
bearing  felspar  represented  by  R2Al2H2(Si03)5,  in 
which  R  is  the  entire  content  of  alkali  metals.  The 
composition  of  American  pollucite  is  Si02  46-3; 
Al203+Fe203  18-0,  Cs20  30-5,  Na20  3,  H20“  2-3%. 
This  material  is  identical  with  pollucite  from  Elba. 

R.  A.  Morton. 

Chemical  composition  of  orthite  from  Arnbato- 
fotsikely  (Madagascar).  G-.  Carobbi  (Atti  R. 
Accad.  Lincci,  1926,  [vi],  3,  206 — 209). — A  carefully 
selected  sample  of  orthite  from  Ambatofotsikely, 
d  3-38,  identical  with  that  examined  by  Pisani  (ef. 
Lacroix,  Mineralogie  de  Madagascar,  1922,  452), 
gave  the  composition  : 


SiOj. 

ThO„. 

ALA,. 

Ce,Os. 

La(ete.).03. 

YAa- 

30-42 

2-37 

17-00 

s-o-:i 

S-31* 

1-42 

Fe203. 

FeO. 

MnO. 

CaO. 

HA- 

Total. 

5-45 

11-90 

o-so 

13-33 

0-73 

99-93 

These 

results 

give 

the 

molecular 

ratios 

RllO  :  R2m03  :  Si02=l-58  :  1  :  L93,  which  correspond 
approximately  with  those  of  typical  orthite,  but  differ 
considerably  from  those  given  by  Pisani. 

T.  H.  Pope. 

Antimonite  from  Wolfsberg  (Harz).  P. 
Gravino  (Atti  R.  Accad.  Lincci,  1926,  [vi],  3,  210 — 
215). — Crystallographic  measurements  of  an  especially 
pure  sample  of  antimonite,  free  from  arsenic,  bismuth, 
lead,  and  copper,  found  at  Wolfsberg  give  results  in 
good  agreement  with  those  obtained  by  Dana  on 
Japanese  specimens  of  this  mineral  (Amer.  J.  Sci., 
1883,  26,  219).  T.  H.  Pope. 

Minerals  of  the  Keweenawan  copper  deposits  : 
pumpellyite,  sericite,  saponite.  G.  Palaciie  and 
H.  Vassar  (Amer.  Mineral.,  1925,  10,  412 — 41S). 
— Pumpellyite  is  orthorhombic,  positive,  2V  large, 
p<  vstrong,  na  1-698,  nlt  1-700,  ny  1-708,  a  and  y  colour¬ 
less,  p  green,  II  5-5,  d  3-2.  It  contains  Si02  36-85, 
A1203  23-81,  Fe203  4-3S,  FeO  3-62,  MgO  3-94, 
CaO  21-62,  MnO  0-14,  K20  and  Na20  0-S0,  H20  5-00%. 
Analyses  of  sericite  and  saponite  are  given ;  the  latter 
is  monoclinic  or  orthorhombic,  negative,  2V  moderate 
to  small,  a  1-479—1-490;  P  1-510—1-525;  y  1-511 — 
1-527.  Chemical  Abstracts. 

Germanium  in  a  British  mineral.  W.  Scutt 
(Phil.  Mag.,  1926,  [vii],  1,  1007— 1009).— Spectro- 
graphic  examination  of  some  specimens  of  zinc 
blende  from  Aberystwyth,  Wales,  showed  that  it 
contained  an  appreciable  quantity  of  germanium. 
From  a  comparison  of  the  intensity  of  its  spectrum 
with  that  obtained  from  a  sample  of  germanite,  it  is 
estimated  that  the  blende  contains  2 — 4%  of 
germanium.  A.  E.  Mitchell. 

Zirconium  in  Colorado  pitchblende.  O.  Free 
(Phil.  Mag.,  1926,  [vii],  1,  950 — 960). — A  pitchblende 


from  Colorado  containing  7S-9%  U3Os  and  5-25% 
%r02,  with  silica,  pyrites,  and  moisture  as  important 
constituents,  and  traces  of  load,  titanium,  and  van¬ 
adium,  was  found  to  have  so  small  a  lead  :  uranium 
ratio  as  to  indicate  a  maximum  age  of  2  X 106  years. 
It  is  thus  of  recent  formation  in  comparison  with 
the  other  uraninites  of  the  U.S.A.  examined  by 
Hillebrand  and  others.  A  comparison  of  the  density 
of  the  zirconia  extracted  from  this  source,  with  that 
from  other  localities  indicates  that  it  contains  very 
little  hafnium.  In  the  spectra  of  zirconia  obtained 
from  the  pitchblende  the  scandium  lines  were  clearly 
evident.  A.  E.  Mitchell. 

Penroseite  and  trudellite,  two  new  minerals. 
S.  G.  Gordon  (Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1926,  77  (for  1925),  317 — 324). — Penroseite  from 
Bolivia  is  a  lead-grey  mineral  with  metallic  lustre 
and  radiating  columnar  structure.  It  is  ortho¬ 
rhombic  with  perfect  pinakoidal  cleavages,  d  6-93, 
H  3.  Microscopical  examination  of  polished  surfaces 
shows  the  presence  of  some  limonito  and  silver 
selenide  ( ?).  The  mineral  dissolves  readily  in  nitric 
acid.  It  is  easily  fusible,  colouring  the  flame  azure- 
blue  and  emitting  reddish-brown  fumes  :  in  a  bulb- 
tube  selenium  is  deposited.  Analysis  by  J.  E.  Whit¬ 
field  gave  •.  Se  59-80,  Ag  2-04,  Pb  17-13,  Cu 
7-84,  Ni  11-14,  Co  1-34,  Fe203  1-08,  total  100-37. 
Approximate  alternative  formula;  are  written  as 
2PbSc2,3CuSe,5(Ni,Co)Se2  and  PbSe,Cu,Se(Ni,Co)Se3. 

Trudellite  occurs  with  pickcringite,  anhydrite,  and 
gypsum  in  a  breccia  near  Pintados,  Tarapaca,  Chile. 
It  forms  amber-yellow,  compact  masses  with  d  1-93, 
H  21.  It  is  optically  uniaxial  and  negative,  w  1-560, 
e  1-495,  with  indistinct  rhombohedral  cleavage. 
Analysis  by  E.  V.  Shannon  gave  S03  13-60,  Cl  24-42, 
Al„ti3  25-67,  Fc203  1-00,  CaO  1-56,  MgO  0-66,  Na20 
1-58,  Si02  0-57,  H20  36-60,  total  (less  0  for  Cl)  100-17, 
agreeing  with  the  formula 

Al2(SO4)3,4AlCl3,4Al(OH)3,30H2O.  The  mineral  is 
very  deliquescent,  and  when  dissolved  in  water  some 
of  the  alumina  is  precipitated.  L.  J.  Spencer. 

Identity  of  carrollite  with  linnaeite.  E.  V. 
Shannon  (Amer.  J.  Sci.,  1926,  [v],  11,  489 — 493). — 
Five  new  analyses  of  “  carrollite  ”  from  Carroll  Co., 
Maryland,  show  S  41-34 — 44-89,  Co  36-08 — 48-70, 
Ni  trace— 7-65,  Cu  2-40—15-43,  Fc  0-28—4-57%. 
The  mineral  has  a  reddish  colour  and  a  good  cubic 
cleavage.  Microscopical  examination  of  polished 
surfaces  shows  the  material  to  be  optically  isotropic 
and  to  be  intergrown  with  chalcopyrite  and  chalcosine. 
It  is  therefore  a  mixture  of  linnaeite  and  copper  ores. 

L.  J.  Spencer. 

Identity  of  ectropite  and  bementite.  E.  S. 
Larsen  (Amer.  Mineral.,  1925,  10,  418 — 121). — -The 
identity  is  established ;  the  latter  name  is  retained. 

Chemical  Abstracts. 

Identity  of  “  lehnerite  ”  and  ludlamite.  H. 
Berman  (Amer.  Mineral.,  1925,  10,  428 — 429). — 
“  Lehnerite  ”  is  regarded  as  a  manganese-magnesium 
variety  of  ludlamite.  Chemical  Abstracts. 

Identity  of  newtonite  with  alunite.  W.  F. 
Fosiiag  (Amer.  Mineral.,  1926,  11,  33 — 35). — Alunite, 
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with  which  newtonite  is  identical,  has  n  1-58 ;  to  1-572 ; 
e  1-592.  A.  A.  Eldridge. 

Identity  of  gilpinite  and  johannite.  E.  S. 
Larsen  and  H.  Berman  (Amer.  Mineral.,  192G,  11, 
1 — 5). — The  identity  is  established.  Instead,  how¬ 
ever,  of  the  formula  Cu0,3U03,3S03,4H20,  the 
formula  (CuEeNa2)0,U03,S03,4H20  better  expresses 
the  composition  of  johannite,  which  is  greenish-  to 
canary-yellow,  and  strongly  pleochroie ;  triclinic. 


negative,  na  1-572,  tip  1-595,  n1  1-614;  2VJS-a  about 
90°;  po  strong.  A.  A.  Eldridge. 

Rocks  from  eastern  China.  H.  S.  Washington 
and  M.  G.  Keyes  (J.  Washington  Acad.  Sci.,  1926, 
16,  291 — -301). — Petrographical  descriptions  with  ten 
detailed  chemical  analyses  are  given  of  igneous  rocks, 
including  a  nepheline-syenite.  L.  J.  Spencer. 

Detection  of  tin  in  minerals  using  the  blow¬ 
pipe.  A.  Braly. — See  this  vol.,  705. 


Organic  Chemistry. 


Chemical  effects  in  ionised  gases.  S.  0.  Lind 
and  D.  C.  Bardwell. — See  this  vol.,  654. 

Carbon  tetrafluoride.  P.  Lebeau  and  A. 
Damiens  (Compt.  rend.,  1926,  182,  1340—1342).— 
During  the  preparation  of  beryllium  by  the  electro¬ 
lysis  of  fused  beryllium  fluoride  and  an  alkali  fluoride, 
a  gas  liberated  at  the  anode  yields  two  fractions,  one 
liquid  at  —80°  and  carbon  tetrafluoride,  b.  p.  —150°, 
(P  3-034,  M  87-4  (theory  88).  Sodium  decomposes 
the  gas  at  500°,  yielding  carbon  and  sodium  fluoride, 
whilst  calcium  reacts  at  600 — -700°,  giving  calcium 
carbide,  carbon,  and  calcium  fluoride.  When  heated 
at  1100°,  carbon  tetrafluoride  undergoes  partial 
decomposition.  The  compounds  described  by  Mois- 
san  and  Chabrid  as  carbon  tetrafluoride  were  mixtures. 

L.  P.  Hewitt. 

Preparation  of  ethyl  chloride.  Chem.  Fabr. 
vorm.  Wejler-ter  Meer. — See  B.,  1926,  463. 

Preparation  of  propargyl  bromide.  A.  Kirr- 
mann  (Bull.  Soc.  chim.,  1926,  [iv],  39,  698 — 699). — 
By  the  addition  of  about  15%  of  pyridine,  the  yield 
of  propargyl  bromide,  b.  p.  82°,  35°/130  mm.,  d 19 
1-579,  n\'l  1-4942,  from  phosphorus  tribromide  and 
propargyl  alcohol  is  raised  to  80%,  the  action  of  the 
hydrogen  bromide  formed  on  the  triple  linking  being 
thereby  eliminated.  The  method  is  general  for 
unsaturated  alcohols.  R.  Brigiitman. 

Liberation  of  hydrogen  from  carbon  com¬ 
pounds.  II.  Interaction  of  ethyl  alcohol,  acet¬ 
aldehyde,  and  acetone  with  fused  alkali  hydr¬ 
oxides.  H.  S.  Fry  and  E.  L.  Schulze  (J.  Amer. 
Chem.  Soc.,  1926,  48,  958—968;  cf.  A.,  1924,  i, 
1277). — Ethyl  alcohol  reacts  very  sloydy  with  fused 
alkali  hydroxides  at  250 — 300°.  The  proportions  of 
products  formed  do  not  conform  to  any  single 
equation,  but  the  data  obtained  indicate  the  occur¬ 
rence  of  the  following  reactions  :  EtOH  +  NaOII  — > 
NaOAc+2H, ;  NaOAc+NaOH— >NaX'Oo+CH4  ; 
EtOH  +  GNaOIi  — >  Na2C03+Na4C04+6H2,  and 
EtOH  >C2H4-|-  H20.  Reaction  between  acetalde¬ 
hyde  and  fused  alkali  hydroxides  is  practically  com¬ 
plete  at  250°,  the  products  conforming,  to  the  extent 
oi  90%,  to  the  scheme  C2H40  +  Na0H — ^NaOAc-)- 
H2 ;  whilst  at  300°  and  350°  the  reaction  is  repre¬ 
sented  by  the  scheme  C2H40  +  2Na0H — >H2+CH4 
-j-Na2C03.  Acetone  behaves  analogously,  reactions 
at  250°  and  350°  being  represented  by  the  respective 


schemes  G3HcO-)-NaOH  — >  NaOAc-|-CII4  and 
C3HgO  +  2NaOH  — >Na2C03+2CH4. 

F.  G.  Willson. 

Catalytic  dehydration  of  alkyl vinylcarbinols. 
J.  M.  Dumoulin  (Compt.  rend.,  1926,  182,  974 — 
976;  cf.  Prevost,  this  vol.,  496). — Alkylvinyl- 
carbinols  are  dehydrated  by  potassium  hydrogen 
sulphate  in  a  yield  of  25%,  by  aluminium  sulphate 
with  a  yield  of  35%,  and  by  freshly  precipitated 
aluminium  hydroxide  with  a  yield  of  50 — 65%. 
Ethylvinylcarbinol  on  dehydration  gives  AaY-penta- 
diene  with  a  small  amount  of  the  A°0-isomeride, 
which  on  oxidation  give  acetic  acid  and  a  trace  of 
propionic  acid.  By  the  direct  action  of  bromine  on 
the  pentadienes,  a  tetrabromide,  m.  p.  114°,  by  the 
action  of  bromine  in  chloroform  or  carbon  disulphide 
solution  a  dibromide,  b.  p.  75 — 80°/20  mm.,  are 
formed.  Propylvinylcarbinol  is  dehydrated,  giving  a 
mixture  of  Aav-  and  A^s-hexadienes,  which,  when 
oxidised,  yields  a  mixture  of  formic,  acetic,  and  prop¬ 
ionic  acids.  Bromine  in  chloroform  solution  gives 
a  dibromide,  b.  p.  Ill — 112°/25  mm.,  whilst  bromine 
alone  yields  the  same  dibromide,  possibly  apyS-tetra- 
bromohexane,  and  a  tetrabromide,  m.  p.  179-5°. 
Butylvinylcarbinol  is  dehydrated,  giving  a  mixture 
of  A°y-  and  A^5-heptadienes,  which,  when  oxidised, 
gives  a  mixture  of  acetic,  propionic,  and  butyric 
acids.  A0{-Heptadiene,  m.  p.  103 — 106°,  fZJ  0-7436, 
7i I' j  1-4524,  predominates.  L.  F.  Hewitt. 

Molecular  transpositions  in  the  aaa-alkyl- 
diaryletbanol  series.  Ramart  and  Amagat 
(Compt.  rend.,  1926,  182,  1342— 1344).— ppy-Tn- 
phenylpropan-%-ol,  b.  p.  240°/16  mm.,  m.  p.  80° 
(phenylur ethane,  m.  p.  169°,  benzoate,  m.  p.  95°),  is 
obtained  together  with  a  small  amount  of  triphenyl- 
etliahe  when  benzyl-aap-triphenylpropionate  is  re¬ 
duced  by  sodium  and  ethyl  alcohol.  When  dehydr¬ 
ated  with  phosphoric  oxide,  c/.By-triphenyl-Aa-propene 
and  a  smaller  quantity  of  aay-triphenyl-Aa-propene 
are  formed,  the  phenyl  group  thus  showing  a  greater 
migratory  tendency  than  the  benzyl  radical. 

L.  F.  Hewitt. 

Properties  of  glycol  diacetate.  C.  A.  Taylor 
and  W.  H.  Rinkenbach  (J.  Amer.  Chem.  Soc.,  1926, 
48,  1305 — 1309). — The  following  physical  properties 
of  glycol  diacetatc  are  recorded:  m.  p.  —  3 1  -}- 1  °  ; 
vapour  pressure  at  100°,  26  mm.,  increasing  linearly 
to  the  b.  p.  190-2°/760  mm.;  d%  1-1266,  decreasing 
linearly  to  d£  1-1040;  nf,  1-4150.  F.  G.  Willson. 


ORGANIC!  CHEMISTRY. 


711 


Pinacones.  L.  Leers  (Bull.  Soc.  chiin.,  1926, 
[iv],  39,  651 — 655;  cf.  this  vol.,  596). — Dehydration 
of  Py-dimcthylhcptane-Py-diol  with  phosphoric  acid 
(i (l  1-13)  at  150 — 160°  yields  yy-dimeihylheptanc-$-one, 
b.  p.  169-5°/735  mm.,  d"  0-834  ( semicarbazone ,  m.  p. 
130-5°), ‘  oxidised  by  sodium  hypobromite  to  aa-di- 
metliylhexoic  acid,  b.  p.  117 — 119°/12  mm.  (cf. 
Meerwein,  A.,  1920,  i,  2)  ( chloride ,  b.  p.  55°/10  mm., 
amide,  m.  p.  92°),  togetlier  with  a  little  brominated 
product  which  on  boiling  with  concentrated  sodium 
hydroxide  is  converted  into  ( ?)  a-hydroxy-fifi-dimethyl- 
heptoic  acid,  CflH1803,  m.  p.  92 — 93°.  The  isomeric 
fi$-dimethylheptan-y-one,  obtained  by  the  action  of 
pivaloyl  chloride  on  zinc  butyl  iodide,  has  b.  p. 
164°/735  mm.,  d\'  0-823  ( semicarbazone ,  m.  p.  142 — 
143°).  Similarly,  pyc-trimethylhcxane-py-diol  with 
cold  concentrated  sulphuric  acid  gives  <> -trim  ethyl - 
hezan-e-one,  b.  p.  164 — 165°/750  mm.,  d'[  0-845 
{semicarbazone,  m.  p.  133°,  oxime,  m.  p.  61°,  b.  p. 
110 — 111°/14  nun.),  the  constitution  of  which  is 
established  by  its  oxidation  with  52%  nitric  acid  to 
a  saturated  monocarboxylic  acid,  b.  p.  114°/14  nun. 
{chloride,  b.  p.  67°/14  mm.,  and  an  amide,  C8H17ON, 
m.  p.  71°).  The  isomeric  pps-trimethylhexan-y-one, 
obtained  by  the  action  of  zinc  isobutyl  iodide  on 
pivaloyl  chloride  (cf.  Haller  and  Bauer,  A.,  1910, 
i,  219),  gives  a  semicarbazone,  m.  p.  145°.  Dehydr¬ 
ation  of  (3y-dimethyloctane-(3y-diol  with  cold  con¬ 
centrated  sulphuric  acid  gives  yy-dimethyloctan-^-one, 
b.  p.  75°/10  mm.,  d\  0-843  {semicarbazone,  m.  p.  106°), 
oxidised  by  58%  nitric  acid  to  aa-dimethylheptoic  acid, 
b.  p.  130°/12  mm.  {chloride,  b.  p.  74 — 76°/10  mm., 
amide,  m.  p.  101 — 102°).  With  20%  phosphoric  acid 
at  150 — 160°  this  pinacone  is  largely  unchanged. 
The  isomeric  $$-dimethyloctan-y-one,  obtained  in  the 
usual  way  from  pivaloyl  chloride,  lias  b.  p.  72°/10  nun., 
d°  0-834  (semicarbazone,  in.  p.  139 — 140°). 

R.  Brightman. 

Dehydration  of  pinacones.  R.  Locquin  and 
L.  Leers  (Bull.  Soc.  cliim.,  1926,  [iv],  39,  655 — 
657 ;  cf.  this  vol.,  599,  and  preceding  abstract). — In 
the  dehydration  of  eight  pinacones, 
CRMe(OH)-CMe2OH,  where  R  is  a  saturated  alkyl 
group,  the  pinacolinc  CRMe2,CO-Me  is  formed  ex¬ 
clusively  except  when  R  is  isopropyl  or  lert. -butyl. 
In  these  cases,  small  amounts  of  the  isomeric  ketone, 
R-CO-CMe3,  are  also  formed.  No  sound  conclusions 
as  to  the  mechanism  of  the  migration  are  possible. 

R.  Brightman. 

Compounds  of  bivalent  carbon.  I.  Carbon 
monoxide  diethylacetal  [diethoxymethylene], 
its  preparation  from  ethyl  dietboxyacetate  or 
ethyl  formate.  H.  Scheibler  (Ber.,  1926,  59, 
[B],  1022 — 1032). — The  addition  of  successive  portions 
of  ethyl  dietboxyacetate  to  an  ethereal  suspension  of 
sodium  ethoxide  with  intermittent  removal  and 
replacement  of  the  ether  gives  the  ester-enolate  which 
is  decomposed  by  ice,  yielding  diethoxymethylene 
(in  place  of  the  expected  diethoxyketendiethylacetal) 
in  small  yield.  Better  results  are  obtained  by  con¬ 
verting  ethyl  formate  similarly  into  sodiumoxy  ethoxy  - 
methylene,  C(ONa)-OEt  (which  does  not  behave  as  a 
true  ester-enolate  since,  on  hydrolysis,  it  yields 
carbon  monoxide,  sodium  hydroxide,  and  alcohol 


instead  of  regenerating  the  ester),  and  converting  the 
latter  substance  by  phosphoryl  chloride  into  chloro- 
ethoxymcthylene,  which,  with  sodium  ethoxide, 
affords  diethoxymethylene.  The  preparation  from 
ethyl  formate  and  sodamide  is  described.  Diethoxy¬ 
methylene  has  b.  p.  56 — 57°/365  nun.,  df  0-7879, 
n]{  1-38023.  It  is  slowly  hydrolysed  by  water  and 
dilute  alkalis,  rapidly  by  dilute  acids,  yielding  carbon 
monoxide.  It  is  stable  towards  bromine  even  in 
sunlight,  but  readily  oxidised  by  permanganate. 

H.  Wren. 

Etbyl  hydrogen  sulphate.  II.  M.  A.  Hamid, 
IC.  Singh,  and  H.  B.  Dijnnicltfp  (J.C.S.,  1926, 
1098 — 1102;  cf.  ibid.,  1921,  119,  1384). — Attempts 
to  prepare  the  pure  ester  from  the  anhydrous  lead 
and  barium  salts  and  by  passing  ethylene  into  sulph¬ 
uric  acid  under  various  conditions,  failed.  The 
solubility  of  ethyl  hydrogen  sulphate  in  ether  con¬ 
taining  varying  small  concentrations  of  sulphuric  acid 
has  been  determined.  The  reaction  between  ethyl 
alcohol  and  60 — 75%  sulphuric  acid  is  of  the  first 
order.  A.  Davidson. 

Preparation  of  pure  a-monochlorohydrin.  I. 
Ribas  and  E.  Fourneau  (Anal.  Fis.  Quim.,  1926,  24, 
165 — 167). — Pure  a-monochlorohydrin  may  be  pre¬ 
pared  by  heating  cpichlorohydrin  (1  mol.)  with  water 
(3  mols.)  on  a  water-bath,  using  sulphuric  acid  as 
catalyst.  G.  W.  Robinson. 

Preparation  of  glycerol  a-monochlorohydrin. 
E.  Fourneau  and  T.  R.  Y.  Marques  (Bull.  Soc. 
chim.,  1926,  [iv],  39,  699 — 700). — Glycerol  dicliloro- 
hydrin,  by  treatment  with  1  mol.  of  concentrated 
sodium  hydroxide,  is  converted  (yield  90%)  into 
glycerol  epichlorohydrin,  which  on  boiling  with 
3  mols.  of  water  containing  5  c.c.  of  10%  sulphuric 
acid  per  mol.  of  epichlorohydrin  as  catalyst  gives  an 
85 — 90%  yield  of  glycerol  a-monochlorohydrin. 

R.  Brightman. 

Production  of  alkyl  esters  [formates].  Bad- 
ische  Anilin-  und  Soda-Fabrik. — See  B.,  1926, 
462. 

Compounds  containing  ferric  acetato-  or  pro- 
pionato -complexes.  R.  Weinland  and  A.  Horn 
(Z.  anorg.  Cliem.,  1926,  152,  1 — 15;  cf.  A.,  1924, 
ii,  265). — The  three  complex  compounds,  obtained  by 
Weinland,  Kessler,  and  Bayerl  by  the  action  of  acetic 
acid  on  ferric  chloride,  are  probably  all  tetrachloro- 
ferriates  of  the  liexa-acetatotriferric  cation.  The 
supposed  dinitrate  of  a  penta-acctatodihydroxytri- 
fcrric  cation,  obtained  from  feme  nitrate  hexahydrate 
and  sodium  acetate,  is  a  mixture  of  sodium  nitrate 
and  the  ordinary  nitrate  of  the  liexa-acetatotriferric 
base,  [Fe3,(0Ac)G,(0H)2]N03,4H20.  The  four  com¬ 
pounds  obtained  from  ferric  sesquiacetate  and  ferric 
nitrate  also  have  this  composition,  the  analytical 
data  previously  obtained  being  due  to  the  presence 
of  impurities.  The  compound  obtained  by  Schcurer- 
Kestner  (Ann.  Chim.  Pliys.,  1861,  [iii],  63,  422)  and 
by  Weinland,  Kessler,  and  Bayerl  by  dissolving  ferric 
hydroxide  in  nitric  and  acetic  acids  has  the  com¬ 
position  [Fe3,(0Ac)G0H]0Ac,N03,3H20.  When  ferric 
hydroxide  is  dissolved  in  the  calculated  amount  of 
hydrobromic  acid,  the  bromide,  Fe3Br8,6H20,  is 
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obtained  ;  this  is  formulated  as  [Fen(IL0)(;][FclnBr,]2. 
From  this  by  the  action  of  glacial  acetic  acid  the 
letrabromoferriale,  [Fo3(OAc)r>](OAc)2, FcBr.j,3H20,  is 
obtained,  and  by  the  action  of  sodium  acetate 
the  bromide,  [Fe3(0Ac)6(0H)2]Br,5H20.  Ferric  per¬ 
chlorate  and  sodium  acetate  combine  to  form  the 
complex  perchlorate,  [Fe3(OAe)0(OH)2]ClO.1,4H2O. 
By  the  action  of  oxalic  acid  or  potassium  oxalate  on 
ferric  sesquiacetate,  a  compound, 
Fe4(0Ac)s(C204)(0H)2,2H20,  of  uncertain  constitution 
is  obtained.  Alkali  thiocyanates  and  ferric  sesqui¬ 
acetate  yield  the  complex  compound, 
[Fe3(0Ac)B(0H)]CNS,0Acl[Fe3(0Ac)6(0H)2]GNS,2H20, 
which  by  treatment  with  pyridine  is  converted  into 
the  compound  [Fe3(0Ac)G(0H)2(C6H5N)3]CNS,H20. 
Propionic  acid  behaves  like  acetic  acid  in  forming 
complex  ferric  compounds ;  thus  from  ferric  chloride 
and  sodium  propionate  the  complex  chloride, 
[Fe3(C3H502)6(0H)2]Cl,2H20,  is  obtained.  By 
analogy  with  the  compound  obtained  from  glacial 
acetic  acid,  the  compound  obtained  by  Benrath 
(A.,  1905,  i,  734)  from  ferric  chloride  and  propionic 
acid,  and  having  the  stoicheiomctric  composition 
Fe(C3H50o)oCl,  probably  has  the  constitution 
[Fe(G3H502)6](C3H502)2(FeCl4).  A.  Geake. 

Preparation  of  butyric  acid.  C.  W.  Hancock. 
—See  B.,  192G,  4G3. 

Crystalline-liquid  thallous  salts  of  organic 
acids.  R.  Walter  (Ber.,  192G,  59,  [JS],  9G2 — 
972 ;  cf.  Holde  and  Selim,  A.,  1925,  i,  504 ;  Holde 
and  Takehara,  ibid.,  1233). — The  majority  of  thallous 
salts  of  organic  acids  are  onantiotropic,  crystalline 
liquids.  The  following  data  are  recorded,  the  m.  p. 
I  and  II  being  given  successively  :  formate,  m.  p. 
104°;  acetate,  m.  p.  130°;  propionate,  m.  p.  188° 
(all  not  liquid  crystalline);  n-bulyrale,  m.  p.  182° 
(latent  liquid  crystalline) ;  n-valerale  solid  IT, 

—  solid  I  —  crystalline  liquid  i  amorphous 
liquid;  hexoale,  m.  p.  223 — 224°,  152°;  heploate, 
m.  p.  227°,  143° ;  ocloale,  m.  p.  220°,  135—130°; 
nonoale,  m.  p.  215°,  130°;  decoale,  m.  p.  207°,  127°; 
utulecoate,  m.  p.  200 — 201°,  126°;  lauratc,  m.  p.  197°, 
123°;  myristate,  m,  p.  181-5°,  119-5°;  palmitate, 
m.  p.  172°,  114 — 116°;  stearate,  m.  p.  1G3°,  118°; 
ce/rotate,  m.  p.  125°,  113 — 114°;  mobulyrale,  m.  p.  124°; 
a.-ethylbulyrate,  m.  p.  112°;  a -jmopylvalerate,  m.  p: 
122 — 123°;  $-melhylbutyrate,  m.  p.  174°,  156-5°; 
y-melhylhexoate,  m.  p.  218°,  118-5°;  hexahydrobenzoale, 
m.  p.  238°,  218°;  crolonatc,  m.  p.  122°  after  softening 
at  119°;  iso crotonale,  m.  p.  107°;  oleatc,  m.  p.  131 — 
132°,  81°;  elaidale,  m.  p,  144°,  90°;  erucale,  m.  p. 
125°,  78-5°;  brassidate,  m.  p.  122°,  9G°;  benzoate, 
m.p.  340 — 345°;  o-loluate,  m.  p.  115 — 118°;  m -toluale, 
m.  p.  193—195°,  180°;  p-loluaie,  m.  p.  317°;  phenyl- 
acetate,  m.  p.  157 — 158°;  fi-phcnylpropionale,  m.  p. 
193—195°.  The  determination  of  the  m.  p.  of  mono- 
tropic  or  latent  liquid  crystalline  phases  by  mixture 
with  salts  of  known  m.  p.  does  not  appear  possible. 

H.  Wren. 

A'-Ray  identification  of  the  higher  fatty  acids. 
G.  T.  Morgan  and  E.  Holmes  (Nature,  1926,  117, 
C24). — Isolation  from  araehis  oil  of  an  acid,  m.  p.  77°, 
which  has  been  shown  by  X-ray  examination  to  be 


a  C2B  acid  almost  certainly  possessing  an  unbranched 
carbon  chain,  confirms  the  observation  of  Holde  and 
Godbolc  (this  vol.,  268)  of  the  presence  of  hexacosoic 
acid.  A.  A.  Eldridge. 

Stereoisomerism  of  ethylenic  acids.  Hydr¬ 
ogenation  of  stearolic  and  behenolic  acids.  A. 
Gonzalez  (Anal.  FIs.  Quim.,  1926,  24,  156 — 1G4). — 
By  the  catalytic  partial  hydrogenation  of  acetylenic 
acids,  ethylenic  acids  of  higher  m.  p.  are  obtained. 
From  thermochemical  considerations,  it  is  concluded 
that  there  are  no  secondary  reactions  and  that  the 
products  have  the  cts-configuration.  Partial  hydro¬ 
genation  of  stearolic  acid  with  reduced  nickel  as 
catalyst  yields  oleic  acid.  Similarly,  behenolic  acid 
by  partial  hydrogenation  yields  erucic  acid.  The 
corresponding  products  of  total  reduction  with  zinc 
and  acetic  acid  are  elaidie  and  brassidic  acids, 
respectively.  It  is  concluded  that  oleic  and  erucic 
acids  have  the  cA-configuration,  whilst  elaidie  and 
brassidic  acids  have  the  Iran; 5-configuration. 

G.  W.  Robinson. 

Drying  of  fatty  oils.  L.  Auer. — See  B.,  1926, 
450. 

Drying  process  of  the  “  drying  "  oils.  II. 
Wolee. — See  B.,  1926,  450. 

Preparation  and  use  of  aldehyde  esters  formed 
by  ozonisation  of  the  methyl  esters  of  unsatur¬ 
ated  acids.  C.  R.  Noller  and  R.  Adams  (J.  Amer. 
Chem.  Soc.,  1926,  48,  1074— 1080).— Methyl  y-aldc- 
hydo-ocloale,  b.  p.  Ill — 112°/3  mm.,  nf  1-4384,  df 
0-9704;  methyl  O-aldehydononoale,  b.  p.  120 — 121°/ 
3  mm.,  nf  1-4410,  df  0-9663,  and  methyl  \-aldehydo- 
dodecoale,  m.  p.  19 — 20°,  b.  p.  152 — 153°/3  mm., 
nf,  1-4469,  df,  0-9399  ( semicarbazones ,  m.  p.  104 — 
105°,  98 — 100°,  and  116-5 — 117-5°,  respectively),  are 
obtained  in  55 — 60%  yields  by  passing  ozonised  air 
into  an  acetic  acid  solution  of  the  appropriate 
unsaturated  ester  (methyl  oleate,  undecenoate,  or 
erucate)  until  it  no  longer  decolorises  bromine.  The 
solution  is  diluted  with  ether  and  boiled  with  zinc 
dust  and  water  under  reflux  until  it  no  longer  gives 
a  blue  coloration  with  starch-iodide.  After  removal 
of  the  zinc  sludge,  water  is  added  and  the  ethereal 
layer  fractionated  under  reduced  pressure.  When 
kept,  methyl  77-aldehydo-octoate  is  partly  converted 
into  a  trimeride,  m.  p.  34 — 36°,  which  is  depolymerised 
when  heated  at  200°/3  nun.,  and  yields,  on  hydro¬ 
lysis  with  alcoholic  sodium  hydroxide,  a  trimeride 
of  y-aldehydo-octoic  acid,  m.  p.  112 — 113°.  Oxidation 
of  the  above  aldehyde  esters  by  atmospheric  oxygen 
affords  monomethyl  azclate,  m.  p.  22 — 24°,  b.  p.  158 — 
159°/3  mm.,  nf  1-4451,  df  1-0348,  monomethyl 
sebacale,  m.  p.  40 — 41°,  and  monomelhyl  brassylate, 
m.  p.  57 — 57-5°,  respectively.  Condensation  of 
methyl  ^-aldehydo-octoatc  with  ethereal  magnesium 
n-butyl  bromide  affords  the  methyl  ester,  b.  p.  154 — 
1550/3  111111.,  nf  1-4490,  df  0-9316,  of  Q-hydroxylri - 
decoic  acid,  111.  p.  49 — 51°.  Treatment  of  the  former 
with  phosphorus  tribromide,  followed  by  conversion 
of  the  bromo-ester  into  the  mixed  unsaturated  acids 
by  hydrolysis  with  alcoholic  potassium  hydroxide, 
and  reduction  of  these  with  hydrogen  in  presence  of 
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platinum  oxide  in  alcohol,  affords  tridecoic  acid, 
m.  p.  42 — 42-5°.  F.  G.  Willson. 

Derivatives  of  acetylpyruvic  acid  and  ethox- 
alylacetmethylanilide.  W.  Kuster  and  E.  Erfle 
(Ber.,  1926,  59,  [B],  1015 — 1017). — Acetylpyruvic 
acid  and  methylaniline  in  ethereal  or  aqueous 
solution  afford  a-hydroxy-fi-acetylacrylmethylanilide, 
m.  p.  85°,  whereas  in  benzene-alcohol  they  yield 
a.-phenylviethylamino-$-acetylacrylic  add, 
CHAc!C(NPhMe),C02H,  softening  at  57°,  converted 
into  the  corresponding  ethyl  ester,  m.  p.  indef. 
(obtained  also  from  ethoxalylacetone  and  methyl- 
aniline  in  alcohol).  The  nitroso-derivative  of  acetyl- 
pyruvanilide  (Kuster  and  Schlack,  A.,  1924,  i,  542) 
contains  the  nitroso-group  attached  to  nitrogen. 
Ethoxalylacetmethylanilide  gives  a  nitroso-derivative, 
m.  p.  143°,  from  which  the  complex  ferrous  salt, 
CaeHaeOioK^Fe,  is  derived.  H.  Wren. 

Decomposition  of  complex  cyclic  esters  on 
heating.  Decomposition  of  ethylene  succinate. 
M.  D.  Tilitscheev  (J.  Russ.  Phj^s.  Chem.  Soc., 
1925,  57,  143 — 150). — At  the  ordinary  pressure, 
decomposition  of  ethylene  succinate  begins  at  310° 
and  proceeds  mainly  at  350 — 355°,  the  products 
consisting  principally  of  succinic  anhydride  and 
acetaldehyde ;  a  small  proportion  of  the  ester 
decomposes,  however,  into  ethylene  and  carbon 
dioxide.  When  the  decomposition  is  carried  out  at 
the  pressure  5 — 6  mm.,  the  products  consist  mainly 
of  the  isomeric  form  of  ethylene  succinate,  m.  p. 
129 — 130°  (cf.  Vorlander,  A.,  1895,  i,  18),  and  succinic 
anhydride  (cf.  A.,  1923,  i,  1173).  T.  H.  Pope. 

Iodination  of  acetylene  derivatives.  I.  Pre¬ 
paration  of  di-iodofumaric  acid.  L.  Eichel- 
berger  (J.  Amer.  Chem.  Soc.,  1926,  48,  1320 — 
1322). — Di-iodofumaric  acid  is  obtained  in  81% 
yield  by  heating  an  aqueous  solution  of  potassium 
acetyleneaicarboxylate  with  potassium  iodide  and 
iodine  at  37°  for  5 — 7  days.  F.  G.  Willson. 

Derivatives  of  ethyl  [3-acetyl-x-methylsuc- 
cinate  ;  constitution  of  hsematoporphyrin.  W. 
Kuster,  H.  Maurer,  and  A.  Palm  (Ber.,  1926,  59, 
[2?],  1018 — 1021). — The  main  product  of  the  hydro¬ 
lysis  of  the  imide,  C8Hn03N  (obtained  by  oxidation 
of  hsematoporphyrin  dimethyl  ether),  is  not  identical 
with  the  lactonic  acid  ( methyl  ester,  b.  p.  210° ; 
ammonium  salt)  prepared  by  Sprankling  (J.C.S., 
1897  ,  71,  1162)  from  ethyl  P-acetyl-a-methylsuccin- 
ate  and  must  therefore  have  the  constitution 

c*co,H).chm°>0-  Cautiol,s  hydrolysis  eUlyl 

p-acetyl-a-methylsuccinate  gives  successively  the 
hydrogen  ester,  m.  p.  66 — 67°,  and  $-acetyl-u.-methyl- 
succinic  acid,  m.  p.  105 — 108°.  The  ester  is  converted 
by  successive  action  of  phosphorus  pentachloride  and 
water  into  ( ? )  y-chloro-a-methyl-AP-pentenoic  acid, 
m.  p.  154°,  and  y-chloro-a.y-dimethylitaconic  acid,  m.  p. 
128°  ( 'ammonium  salt,  m.  p.  157°;  ethyl  ester,  b.  p. 
216°).  The  latter  acid  yields  its  anhydride,  m.  p.  145°, 
when  distilled  under  15  mm.  pressure,  whereas  at 
atmospheric  pressure  it  forms  a  chlorinated  maleic 
acid  derivative  converted  by  barium  hydroxide  into 
zz 


a  substance,  C7H804,  probably  identical  with  the 
hydrolytic  product  from  the  imide,  C8H1103'N'. 

H.  Wren. 

Electrolytic  processes  in  organic  chemistry. 
Electrolytic  decomposition  of  alkali  ethyl  tar¬ 
trate.  B.  L.  Vanzetti  and  E.  Manca  (Gazzetta, 
1926,  56,  112 — 121 ;  cf.  Sihvonen,  Ann.  Acad.  Sci. 
Fenn.,  1921,  16,  1 — 188). — Electrolysis  of  solutions 
of  barium  or  potassium  ethyl  d- tartrate  follows  a 
course  similar  to  that  of  tartaric  acid,  the  products 
including  also  the  esters  of  tho  acids  formed. 
Saccharic  acid  could  not  be  detected.  T.  H.  Pope. 

Relative  ease  of  a§-  and  <x£-addition.  E.  P. 
Kohler  and  F.  R.  Butler  (J.  Amer.  Chem.  Soc., 
1926,  48,  1036 — 1048). — The  action  of  methyl 
sodiomalonate  on  methyl  A^s-pentadienoate  in  boiling 
ethereal  solution  affords,  by  a£-addition,  trimethyl 
Ay-pentene-aaz-tricarboxylate,  b.  p.  147 — 150°/11  mm., 
no  evidence  of  aS-addition  being  obtained.  Methyl 
sorbate  yields  similarly  trimethyl  ^-methyl- Ay-pentenc- 
ouxE-tricarboxylale,  b.  p.  185°/23  mm.,  b.  p.  155°/10 
mm.,  by  a  ^addition,  as  the  chief  product.  On 
ozonising  the  crude  additive  product,  followed  by 
esterification,  trimethyl  propane- aafi-tricarboxylate, 
b.  p.  127 — 131°/7  mm.,  is  obtained,  together  with  a 
small  proportion  of  a  liquid,  b.  p.  164 — 167°,  possibly 
the  aldehyde  ester,  C02Mc-CH2-CH(CH0)-CH(C02Mc)2, 
which  would  be  derived  from  an  aS-additive  product. 
Hydrolysis  of  the  above  methyl  propanetricarboxylate 
affords  methylsuccinic  anhydride.  The  trihydrazide  of 
propane- aaj3-tricarboxylic  acid,  m.  p.  208°  (decomp.), 
and  that  of  carballylic  acid,  m.  p.  183 — 186°,  were 
prepared  for  comparison. 

Treatment  of  ethyl  A^-pentadienoate  with  excess  of 
ethereal  magnesium  phenyl  bromide  affords  fi-phenyl- 
fi-vinylpropiophenone,  b.  p.  190°/8 — 10  mm.  (identified 
by  oxidation  with  permanganate  in  acetone  to 
formic  and  [3-benzoyl-a-phenylpropionic  acids), 
together  with  a  red  product  which  decomposed  on 
distillation  at  8 — 10  mm.  On  oxidation  with  chromic 
acid,  the  latter  affords  benzophenone,  and  is  probably 
a  polymeride  of  the  a  (3-additive  product, 
CH2:CH-CH:CH-CPh2-OH.  Methyl  p-phenylcinnamyl- 
ideneacetate,  m.  p.  49°,  is  obtained  from  methyl 
y(3-hydroxybenzylidene-(3-phenylbutyrate  (cf.  Kohler 
and  Heritage,  A.,  1910,  i,  484)  by  boiling  with  methyl - 
alcoholic  hydrochloric  acid.  It  does  not  form 
additive  products  with  methyl  malonate,  but  con¬ 
denses  with  ethereal  magnesium  phenyl  bromide  with 
formation  of  aayz-tetraphenyl-A^-pentadien-a.-ol, 
m.  p.  121°.  The  latter,  on  treatment  with  methyl- 
alcoholic  hydrogen  chloride,  affords  a  chloride,  m.  p. 
64°,  which  readily  loses  hydrogen  chloride  with 
formation  of  axyz-tetraphcnyl-A^-pentatriene,  m.  p. 
158°.  It  is  concluded  that  a£-addition  does  not  take 
place  as  readily  as  aS-addition.  F.  G.  Willson. 

Preparation  of  formaldehyde  from  methyl 
alcohol.  Badische  Anilin-  und  Soda-Fabrik. — 
See  B.,  1926,  463. 

Production  of  butaldehyde.  C.  E.  Pigg — See 
B.,  1926,  463. 
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Electrolytic  reduction  of  acraldehyde.  R.  R. 
Read  and  R.  M.  Freer  (J.  Amer.  Chem.  Soc.,  1926, 
48,  1401 — 1405;  cf.  A.,  1924,  i,  613). — Electrolytic 
reduction  of  acraldehyde  in  dilute  sulphuric  acid, 
using  lead  electrodes,  affords  propaldehyde  (6%), 
allyl  and  propyl  alcohols  (9%),  A1-cycZopentenalde- 
hyde  (20%),  and  probably  A  1-cyc/opentenylcarbinol . 
Divinyl  glycol  does  not  isomerise,  under  conditions 
similar  to  those  obtaining  in  the  above  electrolysis,  to 
form  any  product  resembling  the  cycZopentenaldehyde. 

E.  G.  Willson. 

Preparation  and  specific  gravity  of  mesityl 
oxide.  C.  A.  Yllner  (Svcnsk  Kern.  Tidskr.,  1925, 
37,  227 — 229;  from  Chem.  Zentr.,  1926,  I,  51). — A 
mixture  of  acetone  and  concentrated  sulphuric  acid 
is  stirred  until  homogeneous,  and  is  poured  into  ice- 
vater  as  soon  as  it  becomes  dark  brown.  The 
mesityl  oxide  is  extracted  with  ether  and  is  obtained 
in  25%  yield,  b.  p.  128—131°,  d[vs  08634. 

F.  H.  Hamer. 

Theory  of  catalysis.  II.  Kinetics  of  muta- 
rotation.  II.  H.  von  Euler  and  A.  Olander. — 
See  this  vol.,  580.  ^ 

Reaction  velocity  and  equilibrium  between 
mutameric  forms.  H.  von  Euler  and  I. 
Hedstrom  (Arkiv  Kemi,  Min.,  Geol.,  1926,  9,  No.  17, 
1 — 6). — Neutral  salts  affect  largely  the  speed  of 
mutarotation  of  a-  and  (3-dextrose,  which  show 
minimum  stability  at  about  the  same  pa ;  it  does  not 
follow,  however,  that  the  dissociation  constants  of 
the  sugars  correspond.  There  is  no  evidence  in 
favour  of  the  existence  of  a  third,  undissociated, 
intermediate  form.  C.  Rimington. 

Relations  between  rotatory  power  and  struc¬ 
ture  in  the  sugar  group.  XIII.  Classification 
of  various  substances  of  the  mannose  and 
rhamnose  series  according  to  ring  types.  XIV. 
Determination  of  ring  structures  in  the  dextrose, 
mannose,  and  rhamnose  series.  C.  S.  Hudson 
(J.  Amer.  Chem.  Soc.,  1926,  48,  1424—1434,  143<L- 
1443;  cf.  this  vol.,  501). — XIII.  Whilst  many  pairs 
of  substances  in  the  mannose,  rhamnose,  and  lyxose 
series  exhibit  comparative  rotation  differences  which 
are.  abnormal  with  respect  to  similar  differences  in  the 
dextrose  series,  regarded  as  the  normal  values,  other 
pairs  _  in  these  series  show  normal  comparative 
rotations.  The  abnormal  differences  are  ascribed  to 
the  existence,  in  these  series,  of  substances  of  varying 
ring  type,  whilst  normal  comparative  rotations  exist 
between  substances  of  the  same  ring  type. 

_XIV.  A  proof  is  given,  based  on  rotatory  relation¬ 
ships  and  on  the  amylene  oxide  ring  structure  of 
methyl-xyloside  (Hirst  and  Purves,  J.G.S.,  1923, 123, 
1352),  -arabinoside  (Hirst  and  Robinson,  J.C.S.,  1925, 
127,  358),  and  -galactoside  (Pryde,  J.C.S.,  1923, 123, 
1808),  that  a-  and  (3 -methylglucosides  and  [3 -methyl - 
i'sorhamnoside  possess  a  butylene  oxide  ring,  a  con¬ 
clusion  corroborated  by  Hirst  and  Macbeth’s  (this  vol., 
2  73)  chemical  proof  of  the  amylene  oxide  ring  structure 
of  methylrhamnoside,  but  at  variance  with  Charlton, 
Haworth,  and  Peat’s  formulation  (this  vol.,  273)  of 
methylglucosides  as  possessing  amylene  oxide  rings, 

F.  G.  Willson.  - 


Reactions  between  sugars  and  amines.  I. 
Reaction  between  dextrose  and  glycine.  H.  von 
Euler  and  K.  Josephson  (Z.  physiol.  Chem,,  1926, 
153,  1 — 9). — A  mixture  of  equal  quantities  of  40% 
solution  of  dextrose  and  a  2il/-solution  of  glycine 
shows  at  pa  5-9  a  change  in  optical  rotation  after  30 
hrs.  equal  to  2-1%  of  the  original  rotation.  If, 
however,  the  pn  is  increased  by  the  addition  of  sodium 
hydroxide  solution,  the  change  in  rotation  is  much 
greater,  and  at  pa  9-6,  after  24  hrs.,  it  amounts  to 
32%  of  the  original  rotation.  It  is  considered  that, 
in  presence  of  alkali,  the  equilibrium  between  the 
cyclic  and  aldehydic  forms  of  dextrose  is  so  altered  as 
to  increase  the  percentage  of  aldehyde,  which  then 
reacts  with  the  amino-group  of  glycine.  In  presence 
of  aniline  a  similar  change  in  rotation  is  observed. 

W.  0.  Kermack. 

Constitution  of  diacetonegalactose  [galactose 
diisopropylidene  ether],  0.  Svanberg  (Arkiv 
Kemi,  Min.,  Geol.,  1926,  9,  No.  16,  7— 9).— Oxidation 
by  alkaline  permanganate  yielded  oxalic  acid  (30%) 
and  a  lievorotatory,  non-reducing  substance  which 
gave  the  phloroglucinol,  orcinol,  and  furfuraldehyde 
reactions.  In  acid  solution,  acetone  was  eliminated 
and  galacturonic  acid  (60%)  remained.  The 
((-hydroxyl  group  of  diacetonegalactose  was  unsub¬ 
stituted.  C.  Rimington. 

Behaviour  of  mannosediacetone  [mannose 
diisopropylidene  ether]  on  metbylation.  J.  C. 
Ibvine  and  A.  F.  Skinner  (J.C.S.,  1926,  1089 — 
1097).— Mannose  diisopropylidene  ether  displays 
normal  mutarotation  in  s-tetrachloroethane  or  in 
faintly  alkaline  acetone;  in  water,  mutarotation  is 
abnormal.  Like  other  reducing  sugars,  mannose 
diisopropylidene  ether  condenses  with  phenylhydr- 
azine  and  aniline;  it  is  converted  by  cold  methyl- 
alcoholic  acid  into  methvlmannose  diisopropylidene 
ether.  It  therefore  contains  one  unsubstituted 
hydroxyl  group  in  the  reducing  position  and  its 
behaviour  towards  alkylation  is  not  abnormal. 

A.  Davidson. 

Variation  of  the  hydrolysis  constant  of  sucrose 
with  the  concentration.  H.  Colin  and  (Mlle.)  A. 
Chaudun. — See  this  vol.,  580. 

isoMaltose.  J.  V.  Isajev  (Chem.  Listy,  1926, 
20,  251—254). — In  addition  to  maltose  and  revertose, 
gentiobiose  (isolated  as  the  (3-octa-acetate)  is  formed 
by  the  action  of  a  yeast  of  low  activity  on  dextrose  in 
concentrated  aqueous  solution.  The  “  fsomaltose  ” 
of  Emmerling  (J.C.S.,  189S,  73,  634)  and  probably 
those  of  Lintner  and  Ling  and  Nanji  (ibid.,  1923,  123, 
2666)  are  considered  to  be  gentiobiose  (cf.  Berlin, 
this  vol.,  602).  L.  M.  Clark. 

An  associated  hexosan.  M.  Bergmann  and 
E.  Knehe  (Annalen,  1926,  448,  76 — 89). — Lichosan 
prepared  by  Pringsheim’s  method  (A.,  1925,  i,  1385) 
is  never  free  from  traces  of  solvents.  When,  however, 
these  are  removed  by  drying  over  phosphoric  oxide  at 
78°  in  a  vacuum,  well-defined  lichohexosan  (CgH10O5)4 
(monomeric  triacetate,  m.  p.  180 — 182°  after  sintering 
at  145°,  [a]$  -18-9°  or  —19-5°  in  chloroform),  is 
obtained.  Pure  lichohexosan  behaves  as  a  typical 
non-reducing  polysaccharide  and  affords  cellobiose 
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octa-acetate  on  acetolysis.  It  is  the  first  known 
complex  carbohydrate  which  is  readily  soluble  in  water 
without  depolymerisation.  In  solutions  containing 
small  quantities  of  electrolytes,  however,  the.  mol.  wt. 
is  much  lower;  this  may  explain  the  low  values 
obtained  by  Pringsheim.  It  is  unlikely  that  licho- 
hexosan  is  the  unit  substance  of  lichenin. 

II.  E.  E.  Notton. 

Violutoside,  a  new  methyl  salicylate  glucoside 
extracted  from  Viola  cornuta,  L.  P.  Picard 
(Compt.  rend.,  1926,182, 1167 — 1169). — By  extraction 
otViola  cornula,  L.,  with  alcohol,  0-001%  of  a  glucoside, 
violutoside,  in.  p.  168-5°,  [a]D  -36-2°,  is  obtained.  It 
yields  31-14%  of  salicylic  acid;  when  treated  with 
sulphuric  acid,  75-74%  of  reducing  sugars  are  obtained, 
and  when  fermented  by  enzymes,  the  solution 
becomes  dextrorotatory,  probably  owing  to  the 
formation  of  vicianose.  It  is  suggested  therefore 
that  violutoside  contains  methyl  salicylate  combined 
with  dextrose  and  Z-arabinose.  L.  F.  Hewitt. 

Starch.  XVII.  Amylobiose.  H.  Pringsheim 
and  A.  Steingroever  (Ber.,  1926,  59,  [J3],  1001 — 
1006;  cf.  A.,  1924,  i,  714,  1171). — Amylobiose  is 
converted  by  treatment  with  sodium  hydroxide  and 
methyl  sulphate  followed  by  silver  oxide  and  methyl 
iodide  into  hexamethylamylobiose ;  further  methylation 
appears  impossible.  The  substance  when  aeetylated 
in  pyridine  affords  monoacetylhexamelhylamylobiose, 
which,  when  methylated  according  to  Heuser  and 
Hiemer  (this  vol.,  502),  regenerates  hexamethyl¬ 
amylobiose.  Hydrolysis  of  the  latter  substance 
by  5%  sulphuric  acid  or  1%  methyl-alcoholic 
hydrogen  chloride  gives  normal  tetramethylglucose 
(identified  as  anilide  or  methylglucoside),  thus 
establishing  the  normal  structure  of  the  glucoside 
portion  of  the  molecule  (cf.  A.,  1924,  i,  1171).  The 
glucose  part  of  the  disaccharide  affords  a  mono- 
methyl-methylglucoside  closely  resembling  the 
3-methyl-methylglucoside  of  Irvine  and  Scott  (J.C.S., 
1913,  103,  572),  from  which  it  can  only  be  deduced 
that  the  3-hydroxy-group  is  not  concerned  with  the 
union  of  the  sugar  residues  or  formation  of  the  lactol 
ring.  The  y-structure  of  the  glucose  portion  is  shown 
by  the  instability  of  the  monomethyl- methylglucoside 
towards  permanganate.  Limited  ability  of  becoming 
methylated  appears  common  to  the  y-sugars. 

Trihexosan  is  readily  dimethylated  in  one  operation, 
but  further  methylation  is  very  slow. 

(3-Hexa-amylose  is  obtained  by  the  action  of  con¬ 
centrated  hydrochloric  acid  on  a-tetra-amylose  if 
the  period  of  reaction  is  restricted.  H.  Wren. 

Starch.  XV.  Specific  action  of  amylases. 
H.  Pringsheim  and  J.  Leibowitz  [with  R.  Pere- 
wosky  and  W.  Ktjsenack]  (Ber.,  1926,  59,  [B],  991 — 
995;  cf.  Pringsheim,  Leibowitz  and  Silmann,  A.,  1925, 
i,  1244). — Quantitative  conversion  of  starch,  amylose, 
or  amylopectin  into  dextrose  is  effected  by  a  suitable 
combination  of  pancreatic  and  malt  amylase  (cf. 
Pringsheim  and  Leibowitz,  A.,  1925,  i,  1043). 
Mixtures  of  salivary  and  pancreatic  amylase  have  a 
similar  action,  but  it  is  not  possible  to  consider  the 
former  substance  as  a  (3-amylase,  since  it  is  inactive 
towards  the  characteristic  substrate,  amylobiose. 
The  classification  of  the  enzyme  into  two  types  is  no 


longer  adequate  to  explain  the  mechanism  of  the 
hydrolysis  of  starch.  H.  Wren. 

Starch.  XVI.  Fermentative  degradation  of 
starch  by  "  biola-se.”  H.  Pringsheim  and  E. 
Schapiro  (Ber.,  1926,  59,  [B],  996—1000).— 
“  Biolase,”  a  technical  ferment  of  undisclosed  origin, 
converts  starch,  but  not  amylobiose,  at  37°  into 
dextrose  with,  small  proportions  of  a  reducing  tri¬ 
saccharide.  The  latter  substance,  [a]D  +160°  or  165° 
to  4-128°  or  129°  in  water  (period  24  hrs.),  is  obtained 
by  fermenting  starch  at  70°,  removing  dextrose  by 
Saccharomyces  Marxianus,  concentration  of  the 
solution,  and  precipitation  by  alcohol;  the  phenyl- 
osazone,  m.  p.  120 — 122°,  and  undeca-acetyl  derivative, 
[“IS  4-120-8°  in  chloroform,  are  described.  The 
trisaccharidc  appears  identical  with  [3-glucosidomaltose 
(Ling  and  Nanji,  A.,  1925,  i,  516),  but  its  behaviour 
towards  enzymes  does  not  afford  certain  evidence  of 
the  presence  of  a  maltose  or  an  isomaltose  linking. 

H.  Wren. 

Cellulose.  XIX.  Cryoscopic  behaviour  of 
crystalline  cellulose  acetates.  K.  Hess  and  G. 
Schultze  (Annalen,  1926,  448,  99 — 120). — The 
anomalous  results  (cf.  A.,  1924,  i,  143)  obtained  by  the 
cryoscopic  method  for  the  mol.  wt.  of  cellulose 
acetates  in  glacial  acetic  acid  are  due  to  dissolved  air. 
The  solubility  of  oxygen  in  acetic  acid  is  considerably 
exalted  by  adding  cellulose  acetate.  When  the 
determination  is  carried  out  in  an  evacuated  apparatus, 
correct  results  are  obtained.  Under  these  conditions, 
the  mol.  wt.  of  crystalline  cellulose  diacetate  (A., 
1925,  i,  1245)  in  0-05 — 0-6%  solutions  falls  rapidly 
after  dissolution  to  a  mean  value  closely  approxim¬ 
ating  to  that  required  for  a  glucose  anhydride 
diaeetate.  After  remaining  constant  at  this  value  for 
some  days,  it  gradually  increases  to  infinity.  No 
indication  is  observed  of  the  intermediate  formation  of 
molecules  (C6H10O5)2,  and  the  mol.  wt.  is  not  altered 
by  heating  the  solution  at  60°.  The  substance 
isolated  from  a  solution  which  shows  no  further 
depression  is  identical  in  composition  and  crystalline 
form  with  the  starting-material  and  undergoes  the 
same  changes  when  redissolved  in  acetic  acid. 
Crystalline  cellulose  triacetate  and  lichenin  triacetate, 
[a]D  —35-5°,  behave  in  an  exactly  similar  way.  In 
presence  of  air,  the  mol.  wt.  decreases  from  a  high 
initial  value  to  one  lower  than  that  required  for  a 
C0  molecule.  When  the  solution  is  heated  at  60°, 
the  mol.  wt.  is  temporarily  exalted,  but  the  complete 
reassociation  observed  in  a  vacuum  does  not  take 
place.  Since  the  cellulose  acetates  and  cellulose  are 
fnutually  interconvertible  without  change  in  structure, 
these  observations  afford  strong  evidence  for  the  view 
that  cellulose  consists  of  glucose  anhydride  units 
bound  together  by  cohesive  forces  only. 

H.  E.  F.  Notton. 

Metallic  complexes  with  aliphatic  polyamines. 
F.  G.  Mann  and  (Sir)  W.  J.  Pope  (Proc.  Camb.  Phil. 
Soc.,  1926,  23,  183— 186).— See  this  vol.,  387. 

Complex  compounds  of  chromium  with 
amino-acids.  G.  Florence  and  E.  Couture  (Bull, 
Soc.  chim.,  1926,  [iv],  39,  643 — 646). — The  violet  and 
red  compounds  of  chromium  and  glycine  described  by 
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Hugounenq  and  Morel  (A.,  1912,  i,  168)  are  regarded  as 
belonging  to  Werner’s  purpureo-  and  rliodoso-series, 
respectively,  and  are  assigned  the  structures  (I) 
and  (II). 


(I.) 


r<r(H20)2 

_  r(C2H502N).1 


(II.) 


Cl 

Cr  H,0 

.  (C2h5o2n4) 

(III.) 

(Ill),  when 


,2H„0 


/Cr\  (C2H502N)3 
OH  OH  OH 
_  \Cr/  (C2H502N)3 

The  analogous  asparagine  rhodoso-co?;zpo«?id  (micro¬ 
scopic  red  needles)  has  been  obtained  by  dissolving 
chromium  hydroxide  in  a  boiling  solution  of  aspar¬ 
agine  and  by  the  action  of  an  ammoniacal  solution 
of  asparagine  on  Pfeiffer’s  double  compound  of 
pyridine  with  chromium  sesquichloride  (A.,  1900, 

i,  559).  This  compound  does  not  lose  water  at 
180°,  but  when  boiled  with  water  yields  the  hydrate 
[Cr2(0H)3’(C1H803N2)(.],2H20,  which  loses  2  mols.  of 

water  again  at  110°.  Con¬ 
firmation  of  these  views  is 
afforded  by  the  preparation 
of  a  glycine  derivative 

of  the  roseo-purpureo  series 
ammonia  is  replaced  by  glycine  in 

Jorgensen’s  chromous  chloride  method. 

R.  Brightman. 

Glycerol  esters  of  the  amino-acids.  A.  Fouor 
and  M.  Weizmann  (Z.  physiol.  Chem.,  1926,  154, 
290 — 292). — 61-Leucine  glyceryl  ester ,  m.  p.  196 — 198°, 
is  obtained  in  10%  yield  by  treatment  of  the  dry 
sodium  salt  of  dZ-leucine  with  glycerol  monochloro- 
hydrin.  C.  It.  Harington. 

Reaction  product  from  glycylglycine.  E. 

Abderhalden  and  R.  Haas  (Z.  physiol.  Chem.,  1926, 
153, 147 — 149) . — Glycylglycine  heated  with  10  parts  of 
diphenylamine  at  185 — 190°  for  11  hrs.  yields,  besides 
the  enolic  form  of  glycylglycine  anhydride,  a  sub¬ 
stance,  C,,Hs03N2,  which  on  treatment  with  alcoholic 
hydrogen  chloride,  gives  the  hydrochloride  of  ethyl 
glycollate.  No  similar  substance  is  obtained  when 
glycyl-leucine  is  heated  with  diphenylamine. 

W.  O.  Kermack. 

Preparation  of  peptides.  R.  Schonheimer  (Z. 
physiol.  Chem.,  1926,  154,  203— 224) .—The  toluene- 
sulphonyl  group  can  be  eliminated  from  the  toluene- 
sulphonyl  derivatives  of  dipeptides  by  warming  at 
50 — 60°  with  hydriodic  acid  ( d  1-96)  and  phosphonium 
iodide,  without  appreciable  hydrolysis  of  the  peptide 
linking ;  it  therefore  becomes  possible  to  synthesise 
peptides  by  coupling  one  amino-acid  with  the  azide 
of  the  toluenesulphonyl  derivative  of  another  and 
subsequent  treatment  as  above.  From  the  ethyl 
ester  of  toluenesulphonylglycine  were  obtained  thfe 
hydrazide,  m.  p.  155-5°,  and  the  azide,  which  gave 
toluenesulphanylglycylglycine,  m.  p.  178-5°,  toluene- 
sulphonylglycyl-dl-alanine,  m.  p.  167°,  and  toluene- 
svlphonylglycyl-dl-leucine ,  m.  p.  87°.  The  ethyl  ester 
of  toluenesulphonyl-cM-alanine,  m.  p.  6S°,  yielded  the 
hydrazide,  m.  p.  171°,  azide,  and  toluenesulphonyl- 
dl -alanylglycine,  m,  p.  147°.  The  ethyl  ester  of 
toluenesulphonyl-dUeucine,  m.  p.  83-5°,  gave  the 
hydrazide,  m.  p.  146°,  azide,  and  toluenesulphonyl- 
dl -leuctjlglychie,  m.  p.  121*5°.  The  toluenesulphonyl 
derivatives  of  glycine,  dGleucine,  d-alauine,  and 
sarcosine  were  converted  into  the  corresponding  acid 


chlorides  and  these  were  used  for  the  preparation, 
by  Fischer’s  method,  of  toluenesulphonylglycyl-d\- 
phenylalanine,  toluenesidphonyl-d-alanyl-l-leucine,  m.  p. 
186°,  [a]iJ  —  30-52°  in  alcohol,  and  toluenesulphonyl - 
sarcosyl-d-alanine,  m.  p.  157°,  [a]',?  -—6-09°  in  alcohol, 
from  which  the  corresponding  dipeptides  were 
obtained  in  yields  of  84 — 94%.  C.  R.  Harihgton. 

Derivatives  of  carbamide.  E.  Fromm  [with  R. 
Kapeller,  L.  Perk,  P.  Fantl,  L.  Chajkin,  A.  Hahn, 
T.  Liepert,  M.  Adler,  M.  Feniger,  P.  Krauss, 
M.  ScmvANENFELD,  and  L.  Wetternek]  (Annalen, 
1926,  447,  259 — 313). — With  the  object  of  elucidating 
the  tautomerism  of  derivatives  of  hydantoic  acid  (A., 
1925,  i,  595),  the  following  reactions  have  been  carried 
out.  Diethyl  allophanylacetate, 
C02Et-NH-C0-NH-CH2-C02Et,  m.  p.  120—121°,  pre¬ 
pared  by  a  modification  of  Saitzew’s  method  (Annalen, 
1865,  135,  229),  yields,  on  hydrolysis,  the  monoethyl 


C02Et-NH-C0-NH-CH, 


ester, 

the  substance 
CO.H-NH-CO-NHCHrCCX.Et. 


•C02H,  identical  with 
to  which  he  attributed  the  formula 
Ethyl  allophanylacet- 
m.  p.  195°, 


j.2-CO-NH2, 


amide,  C02Et-NH-C0-NH-CH2 
and  biuretacetamide, 

NH2-CO-NH-CO-NH-CH2-CO-NH2,  m.  p.  225°  (de¬ 
comp.),  are  successively  obtained  from  the  diethyl 
ester  and  ammonia,  whilst  the  monoethyl  ester  yields 
biuretacetic  acid,  m.  p.  184 — 186°.  Ethyl  biuretacetate 
has  m.  p.  168°.  The  compound  of  this  name  described 
by  Eppinger  is  ethyl  hydantoate,  and  his  biuretacet¬ 
amide  and  glycollyldicarbamide  are  impure  hyd- 
antoamide.  2  -  Amino -oxazoline  acetate  has  m.  p.  135°. 

Methyl  iodide  acts  on  the  amino-group,  giving 
2 -methylamino-oxazoline  hydriodide,  m.  p.  179°,  from 
which  2-benzamidomethyloxazoline,  m.  p.  166°,  is 
obtained.  When  2-amino-oxazoline  reacts  with  a 
thiocarbimide,  two  different  thiocarbamides, 

^HX-CH2.  n-CS-NHR  and  VH2-N>C-NH-CS-NHR 
0-C(:NHr  (I.)  CHX-0  (ii.) 

are  obtained,  according  to  the  temperature  at  which 
the  reaction  is  carried  out.  The  first,  low-melting  form 
is  readily  hydrolysed  to  the  ketone, 

j(HX  •  CS-NH  (III) ;  when  heated  in  solvents 

u  oo 

above  its  m.  p.,  it  is  converted  into  the  second,  high- 
melting  form.  This  is  due  to  redissociation  into  base 
and  thiocarbimide,  followed  by  tautomeric  change  in 
the  amino-oxazoline  and  recombination  to  the  stable 
isomeride.  The  following  compounds  are  described  : 
2-imino-oxazolinyl-d-phenylthiocarbamide  [(I),  R=Ph, 
X=H],  m.  p.  76°,  resolidifying  with  m.  p.  161° ; 
oxazolidonyl-Z-phenylthiocarbamide  (III),  m.  p.  105° ; 
oxazolinyl-2-phenylthiocarbamide  (II),  m.  p.  161° 
(sulphate,  m.  p.  171°) ;  2-imino-oxazolinyl-l-allylthio- 
carbamide,  m.  p.  101°  [ dibromide ,  m.  p.  200°  (de¬ 
comp.)]  ;  oxazolidonyl-3-allylthiocarbamide,  m.  p.  65° 
(dibromide,  m.  p.  159°) ;  oxazolinyl-2-allylthiocarb- 
amide,  m.  p.  121°;  2-amino-b-iodomethyloxazoline, 
m.  p.  129°;  monoacetyl-5-chloromethyloxazoline  acetate, 
m.  p.  180° ;  the  corresponding  bromomethyl  compound, 
m.  p.  167-5°;  2  -  imino-5-chloromethyloxazol  inyl  -  3  - 
phenylthiocarbamide  [(I),  R=Ph,  X=CH2C1],  m.  p. 
78° ;  5-chloromethyloxazolidonyl-Z-phenylthiocarbamide 
(HI),  m.  p.  124°;  b-chloromethyloxazolinyl-2-phcnyl- 
thiocarbamide,  m.  p.  159°;  2 - imino -5-chloro methyl- 
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oxazolinyl-3-allylthiocarbamide,  m.  p.  84°  ( dibromide , 
m.  p.  130°),  which  condenses  in  presence  of  hydro¬ 
chloric  acid  to  3 -methylthiazolmyl-5-chloromethyloxazol- 

"CHyCH-CHoCl,  P'  100  ! 
fi-chloromethyloxazolinijl-2-alhjlihiocarbamide,  m.  p. 
125°,  and  5-chloromethyloxazolidonyl-3-allyllhiocarb- 
amide,  m.  p.  50°. 

Hydroxylamine  acts  on  organic  disulphides  with 
adjacent  double  linkings  (cf.  A.,  1906,  i,  656)  in 
various  ways.  Thiobenzoylthioacetic  acid  disulphide 
{A.,  1897,  i,  191)  is  unattacked.  Perthiocyanic  acid 
undergoes  alkaline  hydrolysis.  Phenylthiourethane 
sulphide  is  reduced  to  phenylthiourethane.  Form- 
araidine  disulphide  nitrate  forms,  possibly,  oxyguan- 
idine.  The  above  nitrate  gives  with  aniline  phenyl- 
guanidine  and  with  diethylamine  as.-diethylguanidine 
( picrale ,  m.  p.  220°).  With  hydroxylamine,  benzoyl 
disulphide  gives  dibenzhydroxamic  acicl, 
PlrCONH-OCOPh,  m.  p.  160°,  and  some  benzhydr- 
oxamic  acid.  Phenylthiuret  affords  a  compound, 
m.  p.  130°,  3(  1  5) -ammo-5 ( ?  3)-anilino-2  :  4-furodi- 
azole.  The  nitrate,  m.  p.  210 — 215°  (decomp.),  hydro¬ 
chloride  (+1H20),  m.  p.  137°,  pier  ate,  m.  p.  236°, 
dibenzoyl  derivative,  m.  p.  168°,  and  the  nilro-nitrate, 
C8H70N4(N02),HN03,  m.  p.  205°  (decomp.),  of  the 
base  are  described.  Hydroxylamine  reacts  incom¬ 
pletely  with  hydrogen  sulphide,  forming  sulphur  and 
ammonia  in  stoicheiometrical  proportions. 

Hydrazodithiodicarbonamide  yields  on  acetylation 
and  benzoylation  3  :  5-diacetamido-  and  3  :  5-di- 
benzamido-4  :  1  :  2-thiodiazole  (A.,  1923,  i,  1239), 
whilst  with  hydroxylamine,  3  :  5-diamino-4  :  1  :  2- 
thiodiazole  ( thiocyanate ,  m.  p.  208°)  is  formed. 
5-ThiolA-benzoyl-3-pheniyl-l  :  2  :  4 -triazole, 


I^*>NBz,  m.  p.  235°  ( benzyl  derivative,  m.  p. 
N.C(SH) 

174°),  is  obtained  on  benzoylating  both  thiosemi- 
carbazide  and  the  so-called  phenylaminothiodiazoline 
of  Young  and  Eyre  (J.C.S.,  1901,  79,  54),  which 
must  therefore  be  5-thiol-3-phenyl-l  :  2  :  4-triazole 
(benzyl  derivative,  m.  p.  160°).  5-Amino-3-methyl- 
4:1:  2-thiodiazole  (A.,  1897,  i,  122)  ( benzoyl  deriv¬ 
ative,  m.  p.  250°)  gives  with  phenylthiocarbimide 
5  -  amino  -  3  -  methyl  -  4  :  1  :  2  -thiodiazolylphcnylthiocarb  - 
amide,  m.  p.  230 — 255°.  4-p-Tolylthiosemicarbazide, 
m.  p.  142°,  yields  semicarbazones  with  benzaldehyde 
and  acetone  of  m.  p.  171°  and  142°,  respectively. 
On  benzoylation,  it  behaves  normally  (cf.  A.,  1924, 
i>  93),  yielding  unstable  yellow  benzoyl  derivatives, 
from  which,  when  heated  with  sodium  hydroxide, 

4- p-tolylsemicarbazide  tetrabenzoate,  m.  p.  157 — 158°, 
and  dibenzoate,  m.  p.  239°,  are  produced.  The  latter 
is  converted  by  phosphoryl  chloride  into  2-benzoyl- 
H-phenyl-4-p-tolyl-\  :  2  :  4-triazol-Z-one,  m.  p.  139°. 
When  4-p-tolylthiosemicarbazide  is  heated  with 
benzoyl  chloride,  Z-tolylimino-O-phenylA  :  1  :  2-thio- 
diazoline,  m.  p.  201°,  its  2-benzoyl  derivative,  m.  p. 
214°,  and  3-thio-2-benzoyl-5-phe7iijl-4-lolijl-l  :  2  :  4-tri¬ 
azole,  m.  p.  175 — 180°,  are  formed.  This  last  is 
hydrolysed  by  alcoholic  sodium  hydroxide  to  3 -thio- 

5- phe7iyl-4-tolyl-l:2:4-triazole,  m.  p.  224 — 225°  (benzyl 
derivatives,  m.  p.  166°).  Di-p-tolylhydrazodithiodi- 
carbonamide,  m.  p,  205°,  is  converted  by  sodium 
hydroxide  into  the  compound,  C16H16N4S,  m.  p.  198° 


(benzijl  derivative,  m.  p.  127°),  and  by  iodine  into 
3  :  5-ditoluidino-4  :  1  :  2-thiodiazole,  m.  p.  251°  (di¬ 
benzoate,  m.  p.  217°).  Diphenylhydrazodithiodi- 
carbonamide  affords  with  excess  of  acetyl  chloride 
3  :  5-dianilino-4  :  1  :  2-thiodiazole  (diacelale,  m.  p. 
227° ;  dibenzoate,  m.  p.  243°),  and,  on  benzoylation, 
2-benzoyl-3- anilino  -  5  -  thiol  -  4 -phenyl  -1:2:4-  triazole, 
m.  p.  279°  (be7izijl  derivative,  m.  p.  162°),  and  the 
1  :  2 -dibenzoyl  derivative,  m.  p.  179°.  The  corre¬ 
sponding  acetyl  derivative  has  m.  p.  281°  (benzyl 
derivative,  m.  p.  157°).  The  benzylbenzylideno 
derivative  (N -benzoiyl  derivative,  m.  p.  235°)  of  3  :  4- 
diamino-5-thiol-l  :  2  :  4-triazole  (benzyldibenzylidene 
derivative,  m.  p.  170°)  has  a  unimolecular  formula 
(cf.  Arndt  and  Bielich,  A.,  1923,  i,  612).  The  lead 
salt  and  benzijl  derivative,  m.  p.  234°,  of  3-thiol- 
1:2:  4-triazolyl-5-benzylidenehydrazone,  1:2: 4 -tri- 
azohjl-5-benziylidenehydrazone  3-disvlphide,  m.  p.  252°, 
and  3- thiol -l  :  2  : 4-triazohyl-4-phenylthioseinicarbazide, 
m.  p.  238°,  are  described.  H.  E.  E.  Notton. 

Ethylguanidine  and  AW-dimethyl-jV'-ethyl- 
guanidine.  M.  Schenck  and  H.  Kirchhof  (Z. 
physiol.  Chem.,  1926, 154,  293 — 301). — Ethylguanidine 
[chloroaurate,  m.  p.  100 — 103°,  chloroplatinate,  m.  p. 
188 — 190°  (decomp.), picrate,  m.p.  178 — 180°,  picrolon- 
ale,  m.  p.  285°  (efferv.)]  was  prepared  (1)  from  metliyl- 
i^-thiocarbamide  hydroiodide  and  ethylamine,  (2)  from 
methyl-iY-ethyl-i^-thiocarbamide  hydriodide  and 
ammonia.  YW-Dimethyl-W-ethijlguanidine,  from  tri- 
etbyl-i//-thiocarbamide  hydriodide  and  ethylamine, 
has  chloroaurate,  m.  p.  82 — 84°,  chloroplatinate,  m.  p. 
165 — 167°,  picrate,  m.  p.  148 — 152°,  picrolonate,  m.  p. 
174°.  C.  R.  Harington. 

N'N'  S-Trimethyl-^-thiocarbamide.  Form¬ 
ation  of  methylated  guanidines.  M.  Schenck 
and  H.  Kirchhof  (Z.  physiol.  Chem.,  1926,  153, 
150 — 165). — A'xY'A-Trimethyl-ii/-thiocarbamide,  ob¬ 
tained  as  the  methosulphate  by  the  action  of  methyl 
sulphate  on  AiY'-dimethylthiocarbamide,  reacts  with 
ammonia  to  yield  AY'-dimethylguanidine  [ chloro - 
aurale,  m.  p.  246 — 247°  (decomp.) ;  picrate,  m.  p. 
228°;  picrolonate,  decomp.  276—277°].  Methyl- 
amine  yields  similarly  trimethylguanidine, 
NH:C(NHMe)-NMe2  [ chloroaurate ,  m.  p.  155—156°; 
chloroplatinate,  m.  p.  175 — 177°  (decomp.) ;  picrate, 
m.  p.  151 — 152°;  picrolonate,  m.  p.  210°].  When, 
however,  the  reaction  takes  place  at  130°,  there  is 
formed  s-trimethylguanidine,  NMe!C(NHMe)2  {chloro¬ 
aurate,  m.  p.  156°;  chloroplatinate,  m.  p.  226 — 227° 
(decomp.);  picrate,  m.  p.  216°;  picrolonate,  decomp. 
232°],  whilst  at  100°  the  product  consists  of  a  mixture 
of  s-trimethylguanidine  and  s-dimethylguanidine, 
NH!C(NHMe)2  (chloroaurate,  m.  p.  122°;  picrolonate, 
m.  p.  260 — 262°).  W.  O.  Kermack. 

Guanidine  studies.  I.  Synthesis  of  AT-methyl- 
A7  -  ( (3  -  guanidinoethyl)guanidine  (Kutscher ’  s 
vitiatine?).  H.  Schotte  and  H.  Priewe  (Z. 
physiol.  Chem.,  1926,  153,  67—73;  cf.  ibid.,  1907, 
51,  457). — Methyl-((3-aminoethyl)amine  prepared  by 
the  action  of  hydrochloric  acid  on  Y-methyl- Y-(3- 
hydroxyethyl)guanidine  reacts  with  the  hydrobiomide 
of  (S'-ethylisothiocarbamide  to  yield  A- methyl- Y- 
(|3-guanidinoethyl)guanidine  (picrate,  m,  p.  241°; 


718 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


picrolonale,  decomp.  283 — 284°;  hydrochloride ; 

chloroavrale,  softening  at  240 — 242°). 

W.  0.  Kermacic. 

Synthesis  of  alkylthiocarbimides  and  thio- 
carbamide  derivatives  by  means  of  thiocarbonyl 
chloride.  G.  M.  Dyson  and  R.  F.  Hunter  (Rec. 
trav.  cliim.,  1926,  45,  421 — 423). — Alkylthiocarb¬ 
imides  arc  readily  obtained  in  good  yield  by  the 
action  of  a  primary  amine  on  thiocarbonyl  chloride 
in  presence  of  water.  G.  M.  Bennett. 

Alkylation  of  aliphatic  nitriles.  Preparation 
of  di-  and  tri-alky lacetonitriles.  P.  Ramart 
(Compt.  rend.,  1926, 182, 1226 — 1227). — Hydrocarbon 
radicals  may  be  introduced  into  aliphatic  nitriles  by 
the  action  of  halides  on  the  nitriles,  using  sodamidc 
as  condensing  agent.  Benzyl  chloride  reacts  with 
tt-valeronitrile,  yielding  a.-benzyltaleroniirile,  b.  p. 
157 — 159°/20  mm.  ( a-bcnzylvalcramide ,  m.  p.  100 — 
101°).  Benzyl  chloride  reacts  with  octonitrile,  giving 
a-benzyloclonitrile,  b.  p.  170 — 172°/15  mm.  (a -benzyl- 
oclamide,  m.  p.  90°).  a-Benzyl-a-elhylbutyronitrile, 
b.  p.  175°/35  mm.,  is  obtained  by  the  action  of  benzyl 
chloride  on  ethylbutyronitrile.  L.  F.  Hewitt. 

Regularities  in  m.  p.  and  b.  p.  of  methyl 
mercuri-salts  and  the  corresponding  acids. 
Structure  of  hydrocyanic  acid  and  the  cyanides. 
C.  J.  Enki.aar  (Rec.  trav.  cliim.,  1926,  45,  414 — 
416;  cf.  A.,  1925,  i,  1394). — From  analogies  in  m.  p. 
and  b.  p.  between  cyanogen  and  halogen  compounds 
such  as  a-trichloroethane,  acetonitrile,  chloroform, 
hydrogen  cyanide,  and  the  mercuric  methyl  halides 
and  the  isomeric  mercuric  methyl  cyanides,  the  con¬ 
clusion  is  reached  that  hydrocyanic  acid  should  have 
b.  p.  69°  and  isohydrocyanic  acid  b.  p.  129-7°.  The 
formula  H-KC  is  deduced  for  ordinary  hydrocyanic 
acid  from  which  the  sodium  and  potassium  salts  are 
structurally  derived,  whilst  for  the  labile  isohydro- 
cyanic  acid  the  formula  H2(CN)2  is  advocated  (cf.  Nef, 
A.,  1896,  i,  76),  and  the  mercury,  silver,  and  palladium 
salts  are  regarded  as  derived  from  this  form.  (Cf. 
Pauling  and  Hendricks,  this  vol.,  458.) 

G.  M.  Bennett. 

Direct  preparation  of  mixed  organoberyllium 
compounds.  J.  F.  Durand  (Compt.  rend.,  1926, 
182,  1162 — 1164). — Beryllium  does  not  react  ■with 
organic  halides  like  magnesium,  probably  owing  to 
the  formation  of  a  coating  of  insoluble  beryllium 
organic  halide  on  the  surface  of  the  metal;  in  the 
presence  of  a  small  amount  of  mercuric  chloride, 
beryllium  reacts  with  warm  methyl  iodide  in  an¬ 
hydrous  ethereal  solution,  giving  beryllium  methyl 
iodide.  Beryllium  ethyl  iodide,  prepared  in  a  similar 
manner,  reacts  with  hydrochloric  acid,  yielding 
ethane,  but  does  not  appear  to  be  decomposed  by 
water.  L.  F.  Hewitt. 

Preparation  of  a  Grignard  reagent  in  a  test- 
tube  in  the  presence  of  moisture.  H.  Schmal- 
russ  (J.  pr.  Chem.,  1926,  [ii],  113,  46— 47).— Mag¬ 
nesium  ethyl  bromide  is  easily  prepared  with  ordinary 
instead  of  anhydrous  ether,  a  crystal  of  iodine  being 
used  to  induce  reaction.  C.  Hollins. 


Reaction  between  organomagnesium  halides 
and  the  aryl  esters  of  boric,  carbonic,  silicic, 
and  phosphoric  acids.  H.  Gilman  and  C.  C. 
Vernon  (J.  Amer.  Chem.  Soc.,  1926,  48,  1063 — 
1066). — The  formation  of  toluene  in  the  reaction 
between  trimethyl  borate  and  magnesium  phenyl 
bromide,  as  reported  by  Khotinsky  and  Melamed 
(A.,  1909,  i,  864),  is  not  confirmed.  Similarly,  no 
arylating  action  takes  place  in  the  reactions  between 
triphenyl  borate  and  magnesium  n-butyl  bromide, 
diphenyl  carbonate  and  magnesium  phenyl  bromide, 
tctra-p-tolyl  silicate  and  magnesium  phenyl  bromide, 
triphenyl  and  tri-p-tolyl  phosphates,  and  magnesium 
phenyl  bromide  and  magnesium  benzyl  chloride, 
respectively,  and  between  triphenyl  phosphite  and 
magnesium  phenyl  bromide,  the  aryloxy -group  being 
replaced  in  each  case.  F.  G.  Willson. 

Atomic  refraction  of  zinc  in  its  dialkyl  com¬ 
pounds  and  preparation  of  homogeneous,  mixed 
zinc  dialkyls.  E.  Krause  and  W.  Fromm  (Ber., 
1926,  59,  [jB],  931 — 934). — The  atomic  refraction  of 
zinc  increases  in  the  zinc  dialkyls  with  increasing 
weight  of  tho  hydrocarbon  residues.  Mixed  zinc 
dialkyls  are  prepared  by  the  interaction  of  zinc  alkyl 
iodides  with  magnesium  alkyl  halides,  all  operations 
being  conducted  at  the  lowest  possible  temperature. 
Zinc  e!hyl-n-propyl,  b.  p.  27°/10  mm.,  dj8'5  1-1558, 
?il{0  1-48913;  zinc  ethylisobutyl,  b.  p.  48°/ll  mm., 
df6  1-0861,  Rif1  1-47507;  zinc  n-propylisobuiyl,  b.  p. 
52°/9  mm.,  di70  1-0465,  ?t’”  1-46966,  and  zinc  iso- 
bulyUsoamyl,  b.  p.  84°/ll  mm.,  df 1  1-0058,  vif0 1-46937, 
are  described.  The  unsymmetrical  derivatives  be¬ 
come  rearranged  more  or  less  readily  to  symmetrical 
compounds.  H.  Wren. 

Atomic  refraction  and  atomic  dispersion  of 
mercury  in  mercury  dimethyl  and  mercury 
diethyl.  E.  Krause  (Ber.,  1926,  59,  [B~\,  935— 
936;  cf.  preceding  abstract).- — Mercury  dimethyl, 
prepared  by  the  action  of  magnesium  methyl  bromide 
on  mercuric  bromide,  has  b.  p.  92°/761  mm.,  df- 
3-0836,  9i 8  1-54735,  whereas  mercury  diethyl  has 
b.  p.  57°/16  mm.,  df  2-4660,  vz’jf9  1-54765.  The 
atomic  refraction  and  dispersion  of  mercury  are 
greater  in  the  diethyl  than  in  the  dimethyl  com¬ 
pound.  The  increment  caused  by  the  replacement 
of  methyl  by  ethyl  is  approximately  a  constant 
quantity  for  mercury,  cadmium,  tin,  and  lead  in 
analogous  compounds.  H.  Wren. 

Molecular  coefficients  of  refraction  of  poly¬ 
methylene  compounds.  F.  Eisenlohr  with  G. 
Gorr  (Fortschr.  Chem.,  1925,  B,  18,  1 — 48;  from 
Chem.  Zentr.,  1926,  I,  73—76 ;  cf.  A.,  1921,  ii,  229). 
— The  optical  constants  of  polymethylene  compounds 
have  been  determined  and  the  values  of  the  molecular 
refractivities  in  the  case  of  cis-  and  riana-forms  are 
compared.  Various  regularities  are  discussed. 

The  following  data  are  recorded  :  cycZopentane, 
b.  p.  50-0°/756  mm.,  df  0-7510,  7ifje  1-40609;  methyl- 
cycZopentane,  b.  p.  70-0 — 70-5°/755  mm.,  df  0-7459, 
nfjc  1-40947 ;  etliylcycZopentane,  b.  p.  100-5—101-0°/ 
756  mm.,  df  0-7610, 9tfc  1-41840 ;  propylcycZopentane, 
b.  p.  129-5°/764  mm.,  df  0-7718,  «fc  1-42470;  iso- 
propylcycZopentane,  b.  p.  128— 129°/754  mm.,  df 
0-7717,  n®,  1-42470 ;  tsobutylcycZopentane,  b.  p.  148 — 


ORGANIC  CHEMISTRY. 


719 


149°/756  mm.,  df  0-7795,  nflc  1-42950;  cyclohexane, 
b.  p.  80-3°/750  mm.,  df  0-7783,  ?$„  1-42680;  metkyl- 
cycZohexane,  b.  p.  100-0°/758  mm.,  df  0-7748,  nfu, 
1-42030  and  also  b.  p.  100-0°/770  mm.,  df  0-7725, 
nff  1-42500 ;  cthylcycZohcxane,  b.  p.  129-5°/756  mm., 
df  0-7840,  n?u  1-43251 ;  propylcycZohexane,  b.  p. 
154-5— 155-5°/756  mm.,  df  0-7898,  nfic  1-43592;  iso- 
propylcycZokexane,  b.  p.  152 — 153°/756  mm.,  df 
0-7902,  ?iff  1-43642;  isobutylcycZohexane,  b.  p.  169°/ 

754  mm.,  df  0-7950,  nfu  1-43904 ;  cis-o-dimethylcycZo- 
hexane,  b.  p.  126-5°/750  mm.,  df  0-7822,  nf,„  1-43060 ; 
Zraws-o-dimetkylcycZokexanc,  b.  p.  124-5°/755  mm., 
df  0-7798,  Ji-Ho  1-42990;  cts-m-dimetkylo/clokexane, 
b.  p.  121-0°/760  mm.,  df  0-7735,  nfi.  1-42600 ;  trans- 
TO-dimethylcycZohcxanc,  b.  p.  119°/756  mm.,  nff 
1-42480;  cis-p-dimethylcycZohexane,  b.  p.  120-5°/ 

755  mm.,  df  0-7671,  1-42270;  <ra«s-p-dimetkyl- 

cycZohexane,  b.  p.  119-0 — 119-5°/760  mm.,  df  0-763S, 
n'?ie  1-42120 ;  cis-1 :  2  :  3-trimcthylcyclokexane,  b.  p. 
144— 146°/755  mm.,  df  0-7930,  nfls  1-43682 ;  trans¬ 
it:  3 -trimethylcycZo  hexane,  b.  p.  142 — 146-5°/762 
mm.,  df  0-7914,  nfl0  1-43582 ;  cis-1 :  2  :  4-trimetkyl- 
cycZoliexane,  b.  p.  141-5°/760  mm.,  df  0-7850,  nff 
1-43341 ;  trans-1  :  2  :  4-trimetkylcycZokexane,  b.  p. 
138-5— 139-5°/755  mm.,  df  0-7813,  ?ifl 1-43121 ;  cis- 
1:3:  5-trimetkylcycZohexane,  b.  p.  140-0 — 140-5°/ 
752  mm.,  df  0-7773,  1-43010;  trans-l  :  3  :  5-tri- 

methylcycZokexane,  b.  p.  13S — 139°/761  mm.,  df 
0-7720,  rifu  1-42710;  cis-1  :  2  :  3  :  5-tetramethylcycZo- 
kexane,  b.  p.  168 — 170°/762  mm.,  df  0-8166,  nf{B 
1-44847 ;  trans-1 : 2 : 3 : 5-tetrametkylcycZokexane,  b.  p. 
162— 164°/765  mm.,  df  0-8140,  nff  1-44657;  cis- 
1:2:4: 5-tetrametliylcycZokexane,  b.  p.  171°/755 
mm.,  df  0-8122,  »S0  1-44647 ;  trans-1  :  2  :  4  :  5-tetra- 
methylcycZokexane,  b.  p.  166 — 168°/760  mm.,  169 — 
170°/765  mm.,  df  0-S100,  nflt  1-44446,  1-44527;  cis- 
o-methylcycZokexanol,  b.  p.  170-0°/755  mm.,  df 
0-9280,  ?iiie  1-46225;  Zrans-o-methylcycZokexanol,  b.  p. 
168-57750  mm.,  df  0-9254,  nflB  1-46165;  cis-m- 
methylcycZohexanol,  b.  p.  175-5°/760  mm.,  df  0-9250, 
«iic  1-46086 ;  Z?-o??s-?n-metkylcycZokexanol,  b.  p.  174-5 — 
174-77762  mm.,  df  0-9234,  nfle  1-45931 ;  cis-p-methyl- 
cyciokexanol,  b.  p.  175-5°/760  mm.,  df  0-9223,  nfl0 
1-45926;  ZranA-p-metkylcycZokexanol,  b.  p.  174-5°/ 
760  mm.,  df  0-9172,  riff  1-45727 ;  o-metkylcycZo- 
hexanone,  b.  p.  165-0°/757  mm.,  df  0-9240,  riff 
1-44747 ;  wi-metliylcycZokexanone,  b.  p.  170-5°/755 
mm.,  df  0-9182,  1-44526 ;  p-methylcycZokexanone, 

b.  p.  171-0°/748  mm.,  df  0-9130,  nff  1-44336 ;  propyl- 
cyciopentene,  b.  p.  131 — 133°/760  mm.,  df  0-8062, 

1-45047 ;  isobutylcycZopentene,  b.  p.  152 — 154°/ 
758  mm.,  df  0-8203,  ?i™0 1-46046 ;  melhylcyclohexene, 
b.  p.  108-0— 108-5°/769  mm.,  df  0-8106,  nfu  1-45017 ; 
ethylcycZohexene,  b.  p.  134-0 — 134-5°/760  mm.,  df 
0-8217,  nfle  1-46020;  propylcycZokexene,  b.  p.  157-5 — 
158-57756  mm.,  df  0-8210,  nf!e  1-46251;  isobutyl- 
cycZokexene,  b.  p.  172 — 174-5°/755  mm.,  df  0-8401, 
?ige  1-47166.  F.  M.  Hamer. 

Highly  polymerised  compounds.  VII.  Di- 
cycZopentadiene  and  other  polymeric  cyclopenta- 
dienes.  VIII.  Polymerisation  (catalysed)  of  cyclo- 
pentadiene.  H.  Staudinger  and  H.  A.  Bruson 
(Annalen,  1926,447, 97—1 10, 1 10— 122).— VII.  For  the 
most  part,  a  detailed  account  of  work  already  described 


(A.,  1924,'  i,  274;  this  vol.,  56). 
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the  progressive 
polycycZopentadienes  and  tkeir  ready  depolymerisation 
to  cycZopentadiene.  PolycycZopentadicne  has  been 
resolved  into  pentacyclopenladiene,  m.  p.  270°,  which 
can  be  sublimed,  and  insoluble  pxjhjcyclopeniadiene , 
m.  p.  373°  (approx.),  which  is  probably  the  hexa-  or 
hepta-compound.  Telrahydrolricyclopenladiene,  m.  p. 
43°,  closely  resembles  the  other  tetrahydropoly- 
merides.  A-Ray  analysis  shows  that  all  the  polv- 
merides  are  crystalline,  tetra-,  penta-,  and  poly¬ 
cycZopentadienes  giving  an  identical  spectrum. 

VIII.  cycZoPentadiene  is  converted  by  catalysts 
into  a  white  amorphous  powder,  closely  resembling 
caoutchouc  in  appearance,  and  in  its  power  of 
forming  colloidal,  thinly  viscous  solutions  in  organic 
solvents.  Stannic  chloride,  titanium  tetrachloride, 
antimony  pentachloride,  and  other  compounds  which 
exhibit  “  auxiliary  valency  ”  are  the  best  catalysts. 
The  polymeride  is  conveniently  identified  by  the  blue 
colour  which  it  gives  with  hydrogen  chloride  in  benzene 
solution.  Various  specimens  show  mol.  wts.  from 
20  to  100  times  that  of  cycZopentadiene:  It  unites 
with  1  mol.  of  bromine  or  one  atom  of  oxygen  per  mol. 
of  cycZopentadiene.  The  yellow,  amorphous  oxide, 
ozonide,  nitrosite,  and  sulphur  monochloride  additive 
product  decompose  on  heating.  Dry  distillation  of 
the  polymeride  yields  cycZopentadiene  with  some 
products  of  higher  b.  p.  H.  E.  F.  Notton. 


Methylation  of  xylene.  Preparation  of  durene, 
pentamethylbenzene,  and  hexamethylbenzene. 
L.  I.  Smith  and  F.  J.  Dobrovolny  (J.  Amer.  Chem. 
Soc.,  1926,  48,  1413 — 1419). — Xylene  and  aluminium 
chloride  are  heated  to  95°  and  methyl  chloride  is 
passed  rapidly  through  the  mixture.  The  main 
fraction,  b.  p.  180 — 205°,  of  the  product,  when  cooled, 
yields  durene.  The  yield  of  the  latter  can  be  increased 
to  25 — 35%  by  heating  the  filtrate  from  the  first  crop 
of  durene  with  aluminium  chloride,  and  by  methyl¬ 
ation  of  the  trimethylbenzene  fraction,  b.  p.  150 — 
180°.  Pentamethylbenzene  can  be  obtained  in 
about  33%  yield  by  continuing  the  methylation, 
whilst  hexamethylbenzene  is  best  prepared  by  a 
similar  methylation  of  pentamethylbenzene  in  presence 
of  a  large  proportion  of  aluminium  chloride,  and 
fractionating  the  crude  product  under  reduced 
pressure.  F.  G.  Willson. 


Hydrogenation  of  naphthalene.  “  Prax  ” 
Chem.  Versuchs-  u.  Verwertungs-G.m.b.H. — See 
B.,  1926,  433. 


Diacene  (diacenaphthylene)  and  its  ketonic 
derivatives.  K.  Dzievonski  and  T.  Litynski 
(Rocz.  Chem.,  1926,  6,  15 — 22). — See  this  vol.,  160. 


Derivatives  of  p-hromoallylbenzene.  R. 
Qtjelet  (Compt.  rend.,  1926,  182,  1283 — 1285). — 
p -Bromoalhjlbenzene,  b.  p.  99°/15  mm.,  is  obtained  in 
70%  yield  by  condensation  of  allyl  bromide  and  the 
magnesium  derivative  of  p-dibromobenzene.  Bromine 
addition  occurs  readily  to  give  a  liquid,  b.  p.  185741 
mm.  (decomp.).  p-Bromoallylbenzene  forms  p-bromo- 
propenylbenzene,  m.  p.  35°,  when  heated  with 
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amyl-alcoliolic  potassium  hydroxide.  Magnesium 
p-propenylphenyl  bromide  with  oxygen  yields  p-pro- 
penylphenol,  and  with  ethyl  orthoformate  p-propenyl- 
benzaldehyde,  b.  p,  132°/17  mm.,  dj1  1-044,  1-606 

(semicarbazone,  m.  p.  230°).  Magnesium  p-allyl- 
phenyl  bromide  gives,  similarly,  p -allylbenzaldehyde, 
b.  p.  112°/15  mm.,  and  p-allylphenol. 

R.  A.  Morton. 

Action  of  alcoholic  alkali  hydroxide  on  m-nitro- 
benzylidene  halides.  A.  Kliegl  and  W.  Holle 
(Ber.,  1926,  59,  [B],  901 — 909). — Nitrobenzylidene 
chloride  is  converted  by  ethyl-alcoholic  sodium 
ethoxide  below  30°  into  m-nitrobenzaklchydediethyl- 
acetal  with  small  proportions  of  5-nitro-2-ethoxy- 
benzyl  ethyl  ether ,  m.  p.  93°,  and  3-nitro-i-ethoxybenzyl 
ethyl  ether,  b.  p.  183 — 184°/11  mm.  The  constitution 
of  the  former  compound  is  established  by  its 
conversion  successively  into  5-nitro-2-ethozybenzyl 
bromide,  m.  p.  85-5°,  5-nitro-2-ethoxybenzyl  acetate, 
m.  p.  54°,  5-nitro-2-ethoxybenzyl  alcohol,  m.  p.  103°, 
and  5-nitro-2-ethoxybenzoic  acid,  m.  p.  161 — 161-2°. 
Similarly,  3-nitro-4-ethoxybenzyl  ethyl  ether  affords 

3- 7iitro-i-ethoxybe7izyl  bromide,  m.  p.  97 — 98°,  3 -7iitro- 

4- ethox7jbe7iziyl  acetate,  m.  p.  46 — 46-5°,  3-nitro-4- 
ethoxybenzyl  alcohol,  m.  p.  66°,  and  3-nilro-4- 
ethoxybe7izoic  acid,  m.  p.  197°,  which  is  dealkylated  to 
3-nitro-4-hydroxybenzoic  acid. 

[With  B.  von  Klitzing.] — m-Nitrobcnzylidene 
bromide  reacts  similarly  to  the  chloride  with  sodium 
ethoxide,  except  that  it  affords  more  than  twice  the 
proportion  of  ethers  at  the  expense  of  the  acetal. 

m-Nitrobenzylidene  chloride  and  sodium  methoxide 
yield  o-7iitro-2(  1)-methoxybenzyl  methyl  ether,  m.  p. 
71°,  and  3-nitro-4-methoxybenzyl  methyl  ether  identi¬ 
fied  by  conversion  into  3-nitro-4-methoxybenzyl 
bromide,  m.  p.  108°  (cf.  Shoesmith  and  Hetherington, 
A.,  1924,  i,  842). 

[With  G.  Balz.] — The  action  between  m-nitro- 
benzylidene  chloride  and  sodium  propoxide  proceeds 
similarly  to  those  just  described;  5-7iitro- 2 -propoxy- 
benzyl  propyl  ether,  m.  p.  65°,  and  3-nitroA-propoxy- 
be7iz7/l  bromide,  m.  p.  59-5 — 60°,  have  been  isolated. 

II.  Wren. 

Separation  of  o-  and  p-chloronitrobenzene. 
Verein  fur  Chem.  u.  Metallurgische  Produk- 
tion. — See  B.,  1926,  433. 

Crystal  forms  of  some  position-isomeric  di- 
nitrotoluenes.  F.  M.  Jaeger  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1926,  29,  54 — 58). — Detailed 
crystallographic  data  are  given  for  2  :  3-,  2  :  4-,  2  :  6-, 
3  :  4-,  and  3  :  5-dinitrotoluene.  The  first  and  third 
are  rhombic-bipyramidal  and  the  remainder  mono¬ 
clinic-prismatic.  Measurements  have  also  been  made 
of  crystals  of  2:4:6-  and  3:4:  6-trinitrotoluene, 
which  are  both  rhombic-pyramidal.  The  results 
show  that  there  does  not  exist  a  close  form  analogy 
between  the  mono-,  di-,  and  tri-nitrotoluenes. 

M.  S.  Burr. 

Reduction  of  nitro-  to  azoxy-compounds  by 
magnesium  and  ammonium  chloride  solution. 
L.  Zechmeister  and  P.  Rom  (Ber.,  1926,  59,  [B], 
867 — 874). — Azoxy-compounds  are  obtained  by  the 
addition  of  magnesium  turnings  (twice  the  theoretical 


quantity)  to  dilute  solutions  of  substituted  nitro- 
benzenes  in  methyl  alcohol  to  which  0-3 — 0-5  vol.  of 
saturated  aqueous  ammonium  chloride  solution  has 
been  added.  The  yields  with  o-,  m-,  and  p-nitro- 
toluene  are  61%,  69%,  and  71%,  with  the  chloro- 
nitrobenzenes,  57%,  90%,  and  81%,  and  with  the 
corresponding  bromo-derivatives,  30%  59%,  and 
57%.  Nitrobenzene  does  not  give  more  than  40%  of 
azoxy benzene  or  37  %  in  the  absence  of  organic 
solvent.  The  stability  of  the  azoxy-compounds  under 
the  experimental  conditions  is  remarkable,  since 
azoxybenzene  (and  also  azobenzene)  is  quantitatively 
converted  by  magnesium  and  ammonium  chloride 
into  hydrazobenzene.  Under  certain  conditions, 
arylhydroxylamines  are  obtained  in  small  amount. 
Azoxy-compounds  may  also  be  prepared  in  good  yield 
by  treatment  of  nitro-derivatives  with  magnesium 
and  slightly  aqueous  methyl  alcohol. 

Benzophenone  is  reduced  to  benzhydrol  by  the 
ammonium  chloride  method.  H.  Wren. 

Oxidation  of  sulphides  to  sulphoxides.  R. 
Knoll  (J.  pr.  Chem.,  1926,  [ii],  113,  40 — 45). — 
Sulphides  are  dissolved  in  70 — 80%  acetic  acid  and 
10 — 20%  excess  of  chromic  acid  in  a  little  water  is 
added  at  60 — 80°,  whereby  sulphoxides  are  produced. 
Phe7Ujl  diphe7iyl77iethyl  sulphide,  m.  p.  82°,  from 
w-brom od iphenyl m ethane  and  thiophenol  at  60 — 70°, 
yields  with  chromic-acetic  acid  (even  in  100%  excess) 
the  sulphoxide,  m.  p.  139°,  whereas  with  hydrogen 
peroxide  or  potassium  permanganate  the  product  is 
the  sulpho)ie,  m.  p.  188°.  a-Naphthyl  diphe7iylmethijl 
srdphide,  m.  p.  77°,  similarly  prepared  from  a-thio- 
naphthol,  gives  with  chromic-acetic  acid  or  hydrogen 
peroxide  the  sulphoxide,  m.  p.  128°.  Phenyl  tri- 
phenylmethyl  sulphide,  m.  p.  105 — 106°,  is  unattacked 
by  hydrogen  peroxide,  but  the  sulphoxide,  m.  p.  163°, 
is  readily  obtained  by  the  chromic-acetic  acid  method, 
which  is  also  applied  to  the  preparation  of  diphenyl, 
dibenzyl,  diamyl,  and  di-a-naphthyl  sulphoxides. 

C.  Hollins. 

Preparation  of  di-iodoacetanilides.  I.  L. 

Vecchiotti  (Gazzetta,  1926,  56,  152 — 154). — Treat¬ 
ment  of  acetanilide-2  :  4-dimercuriacetate  (A.,  1914, 
i,  1063)  with  iodine  in  aqueous  potassium  iodide 
solution  yields  2  :  i-di-iodoacetanilide,  m.  p.  169°. 

T.  H.  Pope. 

Colour  reaction  for  cyclic  primary  amines. 
J.  A.  Sanchez  (Anal.  Asoc.  Quim.  Argentina,  1925, 
13,  431 — 439). — A  cold  saturated  aqueous  solution 
of  furfuraldehyde  acidified  with  acetic  acid  gives  with 
cyclic  primary  amines  such  as  aniline  a  red  coloration 
which  is  intensified  by  the  addition  of  one  or  two 
drops  of  hydrochloric  acid  and  a  few  c.c.  of  ethyl 
alcohol.  Colorations  are  also  given  by  acetanilide, 
aminophenols,  aminophenols  substituted  in  the  amino- 
or  the  phenolic  group,  amino-acids,  aminohydroxy- 
acids,  phenylurethane,  atoxyl,  salvarsan,  neosalvarsan, 
and  diamines.  Secondary  amines  do  not  give 
colorations.  G.  W.  Robinson. 

Preparation  of  cyclic  thiocarbamides.  L. 
Guglialmelli  and  A.  Novelli  (Anal.  Asoc.  Quim. 
Argentina,  1925,  13,  255 — 265). — Di-a-naphthylthio- 
carbamide  may  be  obtained  in  90%  yield  in  1 J  hrs. 
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by  the  reaction  of  carbon  disulphide  with  a-naphthyl- 
amine  in  ethyl-alcoholic  solution  at  boiling  tem¬ 
perature,  using  potassium  xanthate  as  catalyst.  The 
same  yield  is  obtained  in  3  hrs.  using  sodium  sulphide 
as  catalyst.  Low  yields  are  obtained  when  potassium 
hydroxide  or  sulphur  is  used  as  catalyst. 

G.  W.  Robinson. 


Condensation  of  cyclohexanone,  piperidine  hydro¬ 
chloride,  and  potassium  cyanide  gave  a  theoretical 
yield  of  1-cyano-l-piperidylcyclohexane,  m.  p.  59° 
{hydrochloride,  m.  p.  217°),  which  is  decomposed  into 
its  constituents  by  boiling  alkali.  The  corresponding 
amide,  m.  p.  91°,  is  not  hydrolysed  by  nitrous  acid. 

J.  M.  Gulland. 


Manufacture  of  M-aminoalkylaminonaplith- 
alene  compounds. — F.  Bayer  und  Co. — See  B., 
1926,  433. 

Azo  dyes.  Badische  Anilin-  und  Soda- 
Fabrik. — See  B.,  1926,  432. 

Azo  dye.  F.  Bayer  und  Co. — See  B.,  1926,  432. 

Substantive  green  azo  dyes.  A.-G.  fur  Anilin- 
Fabr. — See  B.,  1926,  432. 

New  azo  dyes  and  intermediate  products 
[from  2  :  3-hydroxynaphthoic  acid]. — Chem. 
Fabr.  Griesheim-Elektron. — See  B.,  1926,  432. 

Reactions  of  hydroaromatic  amines.  A.  Kotz 
and  P.  Merkel  (J.  pr.  Chem.,  1926,  [ii],  113,  49 — 76). 
— Hot  ammonia  under  pressure  converts  4-chloro- 
l-methylcycZohexan-3-ol  (A.,  1924,  i,  635)  or  the 
corresponding  1 -methyl- A3-cycZohexene  oxide  into 
3-amino-l-methylcycZohexan-4-ol,  previously  prepared 
in  another  way  (Takens,  Diss.,  Gottingen,  1910; 
cf.  A.,  1915,  i,  263).  Formation  of  the  oxide  therefore 
precedes  the  conversion  of  the  chlorohydrin  to  the 
amino-alcohol. 

Esters  of  2-dialkylaminocycZohexanols  were  prepared 
by  esterification  of  the  tertiary  base  or  of  the  chloro- 
cycZohexanol  followed  by  the  action  of  secondary 
amines.  Esterification  took  place  most  satisfactorily 
with  the  acid  chloride  in  benzene  solution  in  presence 
•of  potassium  carbonate.  The  following  compounds 
are  described :  2-diethylaminocyclohexyl  benzoate, 
m.  p.  36°  (1H20,  not  lost  in  a  vacuum  over  sulphuric 
acid);  2-dimethylaminocyclohexmiol,  b.  p.  198°/760 
mm.  ( hydrochloride ,  m.  p.  183 — 184°) ;  2-chlorocyc\o- 
hexyl  acetate,  b.  p.  99 — 101°/13  mm.,  benzoate,  m.  p. 
120 — 121°,  p-nitrobenzoate,  m.  p.  240°;  2 -dimethyl- 
cnninocyclohexyl  benzoate  hydrochloride,  m.  p.  190° ; 
p-nitrobenzoate,  m.  p.  80 — 81°,  hydrochloride,  m.  p. 
226°.  Reduction  of  the  last  with  aluminium  amalgam 
or  catalytically  yielded  the  mono-  or  di-hydrochloride 
of  2-dimethylaminocyclohexyl  p-aminobenzoate,  m.  p. 
210 — 211°  and  220°,  respectively  ( benzoyl  derivative, 
m.  p.  150—153°). 

2  : 2'-DihydroxydicycZohexylamine  (A.,  1905,  i, 
869)  ( triacetate ,  m.  p.  134°)  is  dehydrated  by  hot  60% 
sulphuric  acid  to  dicycloliexanemorpholine  (dodeca- 
hydrophanoxazine)  ( hydrochloride ,  m.  p.  208° ;  nitroso- 
compound,  m.  p.  119°),  which  gave  characteristic 
precipitates  with  alkaloid  reagents. 

Interaction  of  cycfohexanonecyanohydrin  with 
cycZohexylamine  or  2-aminocycZohexanol  led  to  the 
following  compounds :  \-cyano-\-cyc\ohexylamino- 
cyclo hexane,  m.  p.  63 — 64°,  hydrochloride,  m.  p.  104°; 
l-cyano-l-2'-hydroxycyclohexylaminocyc\ohexane,  m.  p. 
80 — 81°,  dihydrochloride,  m.  p.  147°;  a  poor  yield  of 
the  corresponding  carboxylic  acid,  m.  p.  224°,  was 
obtained  by  heating  under  pressure  with  hydro¬ 
chloric  acid. 


Preparation  of  phenols  [from  higher  homo¬ 
lopes].  Badische  Anilin-  und  Soda-Fabrik. — 
See  B.,  1926,  433. 

New  compounds  of  cobalt  with  nitrophenols. 
A.  Bernardi  and  G.  Piacentini  (Gazzetta,  1926,  56, 
126 — 130). — The  action  of  freshly-prepared  cobaltous 
hydroxide  on  o-nitrophenol  in  alcoholic  solution 
yields  the  garnet-red,  crystalline  compound 
Co(N02‘CgH4*0)2,  which  deflagrates  when  heated. 
Similarly,  picric  acid  yields  the  deep  red,  crystalline 
compound,  Co[C6H2(N02)3*0]2,  which  explodes  violently 
when  heated  on  platinum  foil.  2  :  4-Dinitrophenol 
gives,  however,  the  orange-brown  basic  compound, 

[Co2{0‘CGH3(N02)2}2(Et0H)30H][0*Cr>H3(N02y, 
which  deflagrates  violently  when  heated  and  loses  its 
alcohol  with  formation  of  the  compound 
[Co2{0'CeH3(N02)2}2OH][0,CGH3(N02)2]  when  dried 
for  some  hours  at  about  100°.  T.  H.  Pope. 


Mechanism  of  the  Wurtz-Fischer  synthesis. 
S.  Goldschmidt  and  W.  Sch5n  (Ber.,  1926,  59,  [B], 
948 — 955). — The  action  of  sodium  on  3-iodo-2-ethoxy- 
toluene,  b.  p.  127 — 128°,  yields  o-tolyl  ethyl  ether, 
2  : 4:'-diethoxydi-m-tolyl,  m.  p.  53°  (hydrolysed  to 
2  :  4' -dihydroxy di-m-tolyl,  m.p.  110°),  2  :  2 ' -diethoxydi- 
m-tolyl,  m.  p.  85°  (characterised  by  very  difficult 
hydrolysis  to  2  :  2' -dihydroxy di-m-tolyl,  m.  p.  113°, 
which  resembles  2  :  2'-dihydroxydiphenyl  in  giving  a 
transitory  violet  colour  when  treated  in  ether  with 
lead  dioxide  at  —78°),  and  a  non-homogeneous  liquid 
containing  mainly  o-tolyl  0-2-ethoxy-m-tolylethyl 
ether,  which  aSords  o-cresol  when  hydrolysed;  the 
fractions  of  highest  b.  p.  contain  trinuclear  com¬ 
pounds.  In  ethereal  solution,  o-tolyl  ethyl  ether 
(yield  65%),  2 : 2'-diethoxydi-m-tolyl,  and  a  non- 
homogeneous  liquid  containing  iodinated  products 
with  two  or  three  benzene  nuclei  are  formed. 

The  course  of  the  Wurtz-Fittig  synthesis  is 
adequately  expressed  by  the  schemes  :  RI-f-2Na — > 
RNa+Nal,  RNa+IR'  ->  Nal-f-RR',  RNa-f- 
R'H  —  R'Na-j-RH ;  the  assumption  of  intermediate 
free  radicals  is  unnecessary  (cf.  Schorigin,  A.,  1910, 
i,  547;  Schlubach,  ibid.,  1920,  i,  19).  H.  Wren. 

Dye  intermediates  [2 : 4-diaminodiaryl 
ethers].  M.  T.  Bogert. — See  B.,  1926,  433. 


2  :  4-Dinitro-a-naphthyl  azide.  E.  Muller  and 
K.  Weisbrod  (J.  pr.  Chem.,  1926,  [ii],  113,  30 — 39). — 
l-Chloro-2  : 4-dinitronaphthalene  reacts  with  sodium 
azide  in  hot  absolute  alcohol  to  form  2  :  4-dinitro-a- 
naphthyl  azide,  m.  p.  105°,  in  75%  yield.  This  is 
converted  by  concentrated  sulphuric  acid  at  110— 
115°,  or  by  boiling  with  xylene,  into  4-nitro-l  :  2- 


naphthaquinonedioxime  peroxide, 


NO2-c10 


m.  p.  136°.  The  azide  reacts  with  ethyl  sodio- 
malonate,  giving  dinitronaphthalene  and  a  small 
amount  of  a  substance,  m.  p.  172°,  or  with  sodium 
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ethos  ide  alone,  even  in  the  cold,  to  form  2  :  k-dinitro- 
a -naphthyl  ethyl  ether,  m.  p.  94°,  and  dinitro-a- 
naphthol.  C.  Hollins. 

Oxidation  of  acenaphthene.  R.  Marqtjis 
(Compt.  rend.,  1926,  182,  1227 — 1229 ;  cf.  von 
Braun  and  Bayer,  this  vol.,  729). — When  treated  with 
lead  peroxide  in  acetic  acid  solution,  acenaphthene 
yields  accnaphthenol  in  rather  poor  yield ;  the 
phenylurethane  has  m.  p.  137°.  Acenaphthylene  is 
obtained  ivhen  the  alcohol  is  treated  with  thionyl 
chloride.  The  oxidation  of  acenaphthenol  provides 
a  convenient  method  for  the  preparation  of  acenaphth- 
enone.  L.  F.  Hewitt. 

Synthesis  of  adrenaline.  [Preparation  of 
pyrocatechol  chloroacetates.]  E.  Ott  (Ber.,  1926, 
59,  [.B],  1068 — 1072). — Pyrocatechol  in  benzene  or 
toluene  is  converted  by  ehloroacctyl  chloride  (prepared 
from  thionyl  chloride  and  excess  of  cliloroacetic  acid) 
into  the  monochloroaceiatc,  b.  p.  174°/15  mm.,  m.  p. 
81°,  and  dichloroacetate.  With  chloroacetyl  chloride 
prepared  by  means  of  phosphorus  trichloride,  chloro¬ 
acetyl  pyrocatechol  is  obtained  in  37%  yield.  Pure 
pliosphoryl  chloride  is  very  suitable  for  the  isomeris¬ 
ation  of  the  monochloroacetate  to  the  chloroacetyl 
derivative.  H.  Wren. 

Rate  of  oxidation  of  unsaturated  compounds 
by  perbenzoic  acid.  H.  Meerwein  (with  A. 
Ogait,  W.  Prang,  and  A.  Serini)  (J.  pr.  Chem.,  1926, 
[ii],  113,  9—29). — In  the  oxidation  of  unsaturated 
compounds  by  perbenzoic  acid,  one  atom  of  oxygen 
is  usually  taken  up  for  each  double  linking  present, 
exceptions  being  disubstituted  ethylenes  of  the  type 
CR21CH2,  which  may  absorb  twice  this  amount.  The 
rate  of  oxidation  varies  so  widely  in  different  sub¬ 
stances  that  it  is  possible  in  some  instances  to  deter¬ 
mine  isomerides  quantitatively  in  the  presence  of 
each  other,  e.g.,  eugenol  and  tsoeugenol,  safrole  and 
tsosafrole.  Amongst  terpenes,  pinene  is  very  rapidly 
oxidised,  campliene  and  a-fenchene  less  rapidly,  pure 
bornylene  very  slowly.  The  nuclear  double  linking 
in  limonene  is  very  much  more  readily  attacked  by 
perbenzoic  acid  than  that  in  the  side-chain. 

Bornylene  may  be  freed  from  camphene  by  partial 
oxidation  with  perbenzoic  acid;  it  then  has  b.  p. 
146 — 147°,  setting  point  112-5°,  and  contains  traces 
of  tricyclene.  Limonene  is  oxidised  in  chloroform 
solution  to  limonene-1  : 2-oxide  (Prilesehaev,  A., 
1910,  i,  86),  b.  p.  82 — 84°/14 — 15  mm.,  which  by 
hydration  gives  the  corresponding  glycol,  m.  p. 
72-5 — 73°  (anhyd. ;  cf.  Prilesehaev,  m.  p.  66*5- — 67-5°). 
The  glycol  is  reduced  by  hydrogen  and  platinum- 
black  to  menthane-1 : 2 -diol  (1*:  2-dihydroxymenthane), 
m.  p.  89 — 89-5°,  from  which  are  obtained  d-tetra- 
hydrocarvone  by  the  action  of  boiling  10%  sulphuric 
acid,  and  e-keto-p-isopropylheptoic  acid  (semicarb- 
azone,  m.  p.  162 — 164°)  by  oxidation  with  chromic 
acid. 

Tables  and  graphs  are  given  showing  the  rate  of 
oxidation  of  a-s-diphenylothylene,  as-phenylanisyl- 
ethylene,  as-dianisylethylene,  aa-diphenylpropylene, 
eugenol,  isoeugenol,  safrole,  tsosafrole,  pinene, 
camphene,  La-fenchene,  bornylene,  d-limonene,  a-ter- 
pineol,  and  A8-  9-menthene-l  :  2-diol.  C.  Hollins. 


Reactivity  of  the  methylene  group.  S.  Skeaue 
and  K.  Bohm  (Ber.,  1926,  59,  [J5],  1007—1015).— 
Comparative  study  of  the  action  of  diphenylmethane, 
1-benzylnaphthalene,  4-benzyl-  and  4-ethyl-resorcinol 
dimethyl  ether,  4-nitro-  and  2  :  4-dinitro- toluene,  2  :  4- 
dinitroethylbenzene,  2-methylquinoline,  9-ethyl-  and 
9-methyl-acridine,  2-ethyl-,  2-methyl-,  and  2-benzyl  - 
benzoxazole,  2-benzylbenzothiazole,  2-benzylbenz- 
iminazolc,  and  deoxybenzoin  on  benzaldehyde, 
jp-nitrosodimethylaniline,  nitrous  esters,  and  diaz- 
onium  salts  shows  that  in  all  cases  the  methylene 
group  reacts  most  readily  with  benzaldehyde, 
irregularly  with  the  other  reactants,  and  extends  the 
scries  of  “  negative  ”  groups  to  heterocyclic  com¬ 
plexes,  but  indicates  also  that  some  factor  is  involved 
besides  the  negative  nature  of  the  substituent. 

The  following  new  compounds  are  described : 
2  :  k-dimethoxy diphenylmethane,  b.  p.  188 — 190°/13 
mm.,  which  couples  with  diazotised  2  : 4-dinitro- 
aniline,  yielding  2  :  k-dimethoxybenzophenone-2'  :  4'- 
dinitrophenylhydrazone,  m.  p.  238-5°,  thus  showing 
that  enolisation  of  a  methylene  group  does  not 
necessarily  precede  its  reaction  (contrast  Lapwortli, 
Proc.  C.S.,  1900,  16,  108);  2  :  k-dimethoxy -1-ethyl¬ 
benzene,  b.  p.  113°/13  mm.,  which  couples  in  the 
nucleus  with  diazotised  2  :  4-dinitroaniline,  yielding 
the  compound  Cir>H1606N4,  m.  p.  232°  (decomp.), 
differing  from  the  2  :  4,-dinitrophenylhydrazone  of 
resacetophenone  dimethyl  ether,  m.  p.  192°;  benzyl- 
idcne-l-benzylbenzozazole,  m.  p.  140 — 141°;  p -di- 
methylaminoanilo-l-benzylbenzothiazole, 

CgH^^^C-CPhlN-CgH^-HR'^,  m.  p.  253°  ;  2 -benzyl- 

idenebenzylbenziminazole,  m.  p.  269°  (and  a  substance, 

m.p.  171°);  the  compound  CHPh 

from  benzaldehyde  (1  mol.)  and  benzylbenziminazole 
(2  mols.) ;  p-dimethylaminoanilodeoxybenzoin,  m.  p. 
166°;  a  substance,  m.  p.  231°,  from  deoxybenzoin, 
and  diazotised  2  :  4-dinitroaniline.  H.  Wren. 

Rapid  preparation  of  the  molybdophospho- 
tungstic  acid  reagent  for  polyhydric  phenols 
and  vitamins.  N.  Bezssonofe  (Compt.  rend., 
1926,  182,  1223—1224;  cf.  A.,  1924,  i,  5S8,  686,  789). 
— Dilute  sulphuric  acid  is  added  to  an  aqueous 
solution  of  potassium  permanganate,  sodium 
tungstate,  phosphomolybdic  acid,  and  orthophosphoric 
acid,  and  the  crystals  which  separate  on  cooling 
are  recrystalliscd  from  dilute  sulphuric  acid.  The 
reagent  should  give  a  yellowish-brown  coloration, 
which  is  stable  for  at  least  2  hrs.,  with  0-1%  pyxo- 
gallol  solution.  L.  F.  Hewitt. 

Reaction  of  some  polyhydric  phenols  with 
sodium  antimonyl  tartrate.  W.  G.  Christiansen 
(J.  Amer.  Chem.  Soc.,  1926,  48,  1365—1369).— 
Antimonyl  derivatives,  to  which  structures  analogous 
with  (I)  are  ascribed,  have  been  prepared  by  boiling 
the  following  polyhydric  phenols  with  sodium  anti¬ 
monyl  tartrate  in  aqueous  solution  (cf.  Rosing, 
Compt.  rend.,  1858,  46,  1140;  Causse,  A.,  1899,  i, 
362) :  pyrog allot,  gallic  acid,  and  its  methyl,  iso propyl, 
and  n -butyl  esters,  gallamide,  3:4: 5-trihydroxy- 
benzoylglycoUic  acid  and  its  amide,  2  :  3-dihydroxy- 
5-carboxyphenoxyacetic  acid,  and  2:3:  k-trihydroxy 
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benzaldehyde  and  its  phenylhydrazone.  Treatment  of 

the  antimonyl  derivative 
of  2:3:  4-trihydroxybenz- 
aldehyde  with  salvar- 
san  in  aqueous  hydro¬ 
chloric  acid  solution  affords 
the  diantimonyl  derivative  of  di- 2  :  3  :  i-trihydroxy- 
benzylidene-3  :  3' -diamino-i  :  i'-dihydroxyarsenobenz- 
ene,  deep  orange.  Whilst  the  reaction  is  not  influenced 
by  the  introduction  of  substituted  or  unsubstituted 
alkyl  groups  into  the  carboxylic  group  of  gallic  acid, 
the  reaction  is  inhibited  by  the  replacement  of  one  of 
the  phenolic  hydrogen  atoms  of  pyrogallol  or  gallic 
acid.  Trihydroxybenzylidene  derivatives  of  sulph- 
anilic  and  o-toluidine-4-sulphonic  acids  did  not  react 
with  sodium  antimonyl  tartrate.  The  above  anti¬ 
monyl  derivatives  possess  trypanocidal  activity. 

F.  G.  Willson. 


Hydrates  of  y-methylamino-a-phenyl-u-propyl 
methyl  ether  (synthetic  ephedrine).  W.  Duliere 
(Bull.  Soc.  chim.,  1926,  [iv],  39,  65S — 664). — Con¬ 
tinuing  earlier  work  (A.,  1924,  i,  826),  y-methylamino- 
x-phenyl-n-propyl  methyl  ether,  m.  p.  7°,  b.  p.  155°/15 
mm.,  d15  0-993  ( hydrochloride ,  in.  p.  117°),  has  been 
obtained  by  the  action  of  methylamine  on  y-cliloro- 
a-phenyl-?i-propyl  methyl  ether  in  a  sealed  tube  at 
70°.  In  contact  with  cold  water  the  base  is  converted 
into  solid  hydrates,  which  yield  the  anhydrous  base 
when  dried  under  reduced  pressure  or  above  25°.  By 
Muller-Erzback’s  method  (A.,  1896,  ii,  295),  the 
existence  of  four  hydrates,  containing  4H.,0,  1H20, 
1JH20,  and  2H20,  lias  been  established.  The  vapour 
pressures  of  the"  first  three  hydrates  at  14-5°  are  S-13, 
9-7,  and  12-19  mm.,  respectively,  and  for  the  first  two 
at  17°,  11-76  and  13-44  mm.;  the  heat  of  hydration 
of  the  first  hydrate  is  13-9  cal./mol.  H20  and,  for  the 
second  stage  of  hydration,  11  cal.  Methyldi-{y- 
methoxy-y-phenyl-i\-propyl)aminc,  b.  p.  270°/15  mm., 
dz0  1-0181,  is  produced  at  the  same  time  as  the  above 
secondary  base;  it  forms  a  readily  crystallisable 
hydrochloride.  E-.  Brightman. 

Action  of  mercuric  acetate  on  cholesterol. 
W.  Merz  (Z.  physiol.  Chem.,  1926,  154,  225 — 251). — 
On  heating  cholesterol  in  acetic  acid  solution  with 
mercuric  acetate  and  pouring  the  reaction  product 
into  potassium  chloride  solution,  there  was  obtained 
13%  of  a  compound,  C27H45OHgCl,  m.  p.  206 — 208°, 
together  with  a  larger  amount  of  an  additive  compound 
of  the  latter  with  a  second  molecule  of  cholesterol, 
which  had  m.  p.  153 — 154°.  The  compound 
C27H45OHgCl,  on  treatment  with  a  mixture  of  ether 
and  concentrated  hydrochloric  acid,  gave  cholesterol ; 
with  iodine  in  chloroform  it  gave  iodocholesterol, 
C27H45OI,  m.  p.  158°;  this  substance  lost  iodine 
readily  in  acid  solution,  but  was  stable  towards 
alkalis ;  the  iodine  was  therefore  not  in  the  o-position 
to  the  hydroxyl  group ;  it  took  up  bromine,  and 
yielded  an  acetate,  m,  p.  116-5°;  it  therefore  retained 
both  the  double  linking  and  the  hydroxyl  group  of 
cholesterol;  on  reduction  with  aluminium  amalgam 
it  yielded  cholesterol.  On  oxidation  with  potassium 
hypobromite,  the  iodocholesterol  gave  an  amorphous 
dibasic  acid,  C27H4S04I,  together  with  a  small  amount 
of  a  hydroxydicarboxylic  acid,  C27H460  5,  m.  p.  267° 


(decomp.).  From  the  products  of  oxidation  of  the 
substance  C27H45OHgCl  with  potassium  permanganate 
in  acetone  there  were  isolated  a  dicarboxylic  acid, 
C27H4408,  m.  p.  120°,  and  a  tetrahydroxymono- 
carboxylic  acid,  C27H4G0G  or  C2rjH440G,  m.  p.  172 — 173°. 
It  is  thought  that  the  acid  C27H4403  is  formed  by  the 
addition  of  two  -OH  groups  at  the  double  linking, 
the  substitution  of  -HgCl  by  -OH,  and  the  oxidation 
of  the  isopropyl  group  to  give  a  malonic  acid  deriv¬ 
ative  ;  in  this  case,  the  second  acid  is  formed  from  the 
first  by  loss  of  carbon  dioxide,  and  its  correct  formula 
is  C2CH,40g.  The  position  of  the  -HgCl  group  remains 
undetermined.  C.  11.  Harington. 


Triphenyknethane  group.  H.  Ltjnd  (Diss., 
Copenhagen,  1926,  7 — 102). — Introduction  of  rneth- 
oxyl  into  the  para-  and  orf/w-positions  in  triphenyl- 
carbinol  yields  compounds  that  react  with  increasing 
readiness  with  hydrogen  ions  to  form  water  and 
substituted  triphenylmethyl  cations.  The  change 
from  triphenylcarbinol,  which  is  not  ionised  in  con¬ 
centrated.  hydrochloric  acid,  to  its  heptamethoxy- 
derivative,  which  is  highly  ionised  in  aqueous  hydrogen 
cyanide,  is  gradual.  The  solid  normal  carbinyl 
chlorides  are  colourless  when  the  number  of  sub¬ 
stituents  is  three  or  less ;  the  coloured  tetra-  (or  higher) 
methoxyl  derivatives  are  salts,  almost  completely 
dissociated  in  acetone  and  in  water.  Some  may  be 
used  as  indicators.  It  is  considered  that  the  rearrange¬ 
ment  of  the  triarylmethyl  group  from  the  alkyl  to  the 
ionic  form  does  not  involve  a  special  orientation  of 
the  methoxyl  groups.  Chemical  Abstracts. 

Constitution  of  hyodeoxycholic  acid.  A. 
Windaus  [with  A.  Bohne,  O.  Linsert,  Knehe.Koch, 
Jacobi,  Mecke,  and  Grabbe]  (Annalen,  1926,  447, 
233 — 258). — The  compounds  described  below  fall  into 
two  series,  derived  from  cholanic  and  czZZocholanic 
acids  (I),  respectively. 


/CH2X 
H./  CH-1 
Hx  ^CH — J  Liolli9  -11 

O - QH,  (I-) 


/CH2X 
CO13  CH— 
^CH^  /CH- 
9H2  9-  (If.) 

CH  CH2  C02H  ^CH— 

.  \ch2/'xch2-/  co2h 

Corresponding  compounds  differ  only  in  the  stereo¬ 
chemical  arrangement  of  groups  attached  to  carbon 
atom  1.  Cholanic  acid  is  a  derivative  of  cis-  and  the 
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ado-acid  of  fra?w-decalene.  Hyodeoxycholic  acid  (A., 
1924,  i,  47)  yields  a  diacetyl  derivative,  m.  p.  106° 
{methyl  ester,  m.  p.  100°).  a-Dehydrohvodeoxy- 
cholic  acid,  m.  p.  161 — 162°,  is  converted  by  acids  or 
alkalis  into  an  isomeric,  optically  inactive  (3 -acid, 
m.  p.  209°  ( methyl  ester,  m.  p.  148°).  Catalytic 
Hydrogenation  of  either  acid  yields  3  : 13-dihydroxy- 
allocholanic  acid,  m.  p.  273 — 274°  ( methyl  ester,  m.  p. 
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181°) ;  and  both  form  the  same  monoanisylidene 
derivative,  in.  p.  203°.  On  oxidation  with  per¬ 
manganate  or  hypobromite,  they  afford  13-keto- 
stadenic  acid  (II)  (hyodeoxybilianic  acid,  cf.  A., 
1925,  i,  553)  (miro-derivative,  m.  p.  217 — 218°,  which 
gives  a  trimethyl  ester,  m.  p.  176 — 177°).  The  latter 
yields,  on  catalytic  hydrogenation,  a  lactonedicarb- 
oxylicacid,  C24H3fiOfi,  m.  p.  226 — 227°  {dimethyl  ester, 
m.  p.  148°);  when  reduced  with  sodium  ethoxide, 
however,  an  isomeric  lactonedicarboxylic  acid,  m.  p. 
270°  ( dimethyl  ester,  m.  p.  148°),  is  produced.  The 
hydrazide,  m.  p.  228°,  of  ketostadenic  acid  is  converted 
by  sodium  ethoxide  in  alcohol  at  200°  into  isolitho- 
bilianic  acid  (A.,  1922,  i,  1160),  together  with  its 
stereoisomeride,  stadenic  acid,  m.  p.  239 — 240° 
(trimethyl  ester,  m.  p.  SS°).  On  boiling  with  acetio 
anhydride  and  distilling,  these  acids  yield  pyroiso- 
lithobilianic  acid  [ 3-ketodeoxypyrolithobilianic  acid 
(cf.  Ill)],  C^HggOa.OAILjO,  m.  p.  168°  ( methyl  ester, 
m.  p.  82°),  and  the  stcreoisomeric  pyrostadenic  acid, 
m.  p.  156°  (ethyl  ester,  m.  p.  106°),  respectively. 
13-Hydroxylithobilianic  acid,  C2lH3807>  m-  P-  257° 
(i trimethyl  ester,  m.  p.  117 — 118°),  is  prepared  by 
oxidising  hyodeoxycholic  acid  with  sodium  hypo¬ 
bromite;  it  is  reduced  by  hydriodic  acid  and  red 
phosphorus  to  lithobilianic  acid.  When  it  is  heated 
with  sodium  ethoxide,  lithobilienic  acid,  CajHjjgOg, 
m.  p.  197°  ( trimetliyl  ester,  m.  p.  99°),  is  formed, 
which  yields,  on  catalytic  hydrogenation,  alloZirto- 
bilianic  acid,  m.  p.  212°  ( trimethyl  ester,  m.  p.  101°). 
The  pyro-acid  from  the  latter  is  identical  with  pyro- 
lithobilianic  acid  [2-ketodeoxypyrolithobilianic  acid 
(cf.  III)].  Careful  oxidation  of  trimethyl  hydroxyl- 
lithobilianate  yields  trimethyl  13 -ketolithobilianate, 
C27H4207,  m.  p.  78°,  which  readily  isomerises  to 
trimethyl  allokelolilhobilianate,  m.  p.  127°.  Both 
isomerides  arc  decomposed  on  hydrolysis,  forming  a 
kdodicarboxylic  acid,  C^HggOg,  m.  p.  233°  (dimethyl 
ester,  m.  p.  99°),  which  is  also  obtained  by 
direct  oxidation  of  hydroxylitliobilianic  acid.  Reduc¬ 
tion  of  pyro-  or  pyroiso-lithobilianic  acid  leads  to 
deoxypyrolithobilianic  acid,  ^23^38^2’  P-  163 
( monomethyl  ester,  m.  p.  62°).  H.  E.  F.  Nottox. 

Normal  hydrazide  and  azide  of  phenylpro- 
piolic  acid.  T.  Curtius  and  E.  Kenngott  (J.  pr. 
Chem.,  1926,  [ii],  112,  314 — 330;  cf.  Z.  angew.  Chem., 
1923,  36,  15). — By  the  action  of  hydrazine  hydrate 
at  20°  on  ethyl  phenylpropiolate  (b.  p.  152 — 153°/21 
mm.)  there  is  obtained,  in  place  of  3-phenyl-5- 
pyrazolone,  m.  p.  236°,  the  true  phenylprop  iolhydrazide, 
m.  p.  110 — 113°  (solidifying  and  remelting  at  235°). 
The  hydrochloride,  m.  p.  138 — 139°,  benzylidene,  m.  p. 
150°,  isopropylidene,  m.  p.  127 — 128°,  and  anisylidene, 
m.  p.  151°,  derivatives  are  described.  The  picrate 
of  the  hydrazide  melts  at  105 — 110°,  whilst  3 -phenyl- 
5-pyrazolone  picrate  has  m.  p.  192°.  Phenylpropiol- 
azide,  m.  p.  55°  (exploding  mildly  at  65°),  obtained 
from  the  hydrazide  and  nitrous  acid,  is  decomposed 
in  boiling  ether  to  form  phenylacetonitrile,  b.  p. 
130° /40  mm.,  and  in  boiling  benzene  yields  a  substance, 
m.  p.  140°.  The  azide  is  readily  converted  into  the 
anilide,  m.  p.  126°,  p -toluidide,  m.  p.  142°,  ethyl- 
urethane,  m.  p.  112°,  and  methylurethane,  m.  p.  156°, 
of  phenylpropiolic  acid.  The  urethanes  are  hydro¬ 


lysed  by  hydrochloric  acid  at  110°  to  give  phenyl- 
acetic  acid,  m.  p.  75°.  C.  Hollins. 

Action  of  high  temperature  and  pressure  on 
some  henzoic  acid  derivatives.  V.  Ipatiev,  N. 
Orlov,  and  A.  Petrov  (Bull.  Soc.  chim.,  1926,  [iv], 
39,  664 — 666). — When  methyl  salicylate  is  heated  in 
a  bomb  at  340 — 350°  for  2 — 3  hrs.  it  gives  a  60 — 70% 
yield  of  anisole,  15%  of  phenol,  and  some  resin. 
Ethyl  salicylate  is  similarly  converted  into  phenetole. 
The  gaseous  products  contained  64%  of  carbon 
dioxide  and  1%  of  carbon  monoxide.  Methyl 
o-metlioxybenzoate  is  unchanged  when  heated  at 
400 — 430°  for  4  hrs.,  whilst  in  2  hrs.  at  430°  methyl 
p-methoxybenzoate  is  decomposed  into  carbon 
dioxide,  ethylene,  anisole,  and  some  carbon  and  resin. 
Salol  (phenyl  salicylate)  yields  at  400 — 420°  a  little 
diphenyl  ether  in  addition  to  the  xanthone  and 
phenol.  o-Nitrobenzoic  acid  heated  with  water  and 
alumina  at  310°  for  2  hrs.,  and  barium  o-nitrobenzoate, 
similarly  heated  with  water,  yield  about  2 — 3%  of 
nitrobenzene  and  are  mainly  decomposed  with 
formation  of  carbon  and  resin.  p-Nitrobenzoic  acid, 
treated  similarly,  is  carbonised.  R.  Brightman. 

Thyroxin.  II.  Constitution  and  synthesis  of 
deiodothyroxin.  C.  R.  Harington  (Biochem.  J., 
1926,  20,  300—313 ;  cf.  this  vol.,  644). — Deiodothyr¬ 
oxin,  C15H1504N,  is  shown  by  degradation  and  by  syn¬ 
thesis  to  be  a-amino-P-4-(p-hydroxyphenoxy)phenyl 
propionic  acid,  H0-C6H4-0-C6H4-CH2-CH(NH2)-C02H. 
It  is  obtained  from  thyroxin  by  shaking  a  1%  solution 
of  the  latter  in  normal  potassium  hydroxide  in  an 
atmosphere  of  hydrogen  with  palladium  hydroxide- 
calcium  carbonate  as  catalyst.  In  this  way,  all  the 
iodine  is  removed,  and  the  hydrogen  taken  up  is 
found  to  be  equivalent  to  the  iodine  displaced,  thus 
showing  that  no  secondary  reductive  change  occurs. 
On  fusion  with  potassium  hydroxide  at  250°,  deiodo¬ 
thyroxin  gives  p-hydroxybenzoic  acid,  ammonia, 
oxalic  acid,  a  minute  quantity  of  quinol,  and  p -hydroxy- 
phenyl  p -tolyl  ether  (m.  p.  72 — 73°  and  56°  on  reheat¬ 
ing;  benzoyl  derivative,  m.  p.  75 — 77°),  which 
was  synthesised  by  condensing  p-bromoanisole  with 
potassium  p-tolyloxide  in  the  presence  of  copper- 
bronze  and  treating  the  resulting  compound  with 
hydriodic  acid.  On  fusion  with  potassium  hydroxide 
at  310°  in  an  atmosphere  of  hydrogen,  deiodothyr¬ 
oxin  gives  p-hydroxybenzoic  acid  and  quinol  in 
good  yield,  ammonia,  and  oxalic  acid.  On  exhaustive 
methylation,  deiodothyroxin  yields  a  compound 
which  loses  trimethylamine  on  boiling  with  alkali 
and  gives  an  unsaturated  acid,  C16H1404,  found 
by  synthesis  to  be  4-p -anisyloxycinnamic  acid, 
0Me-C6H4-0-C6H4-CH:CH-C02H,  m.  p.  175-5°.  On 
oxidation  with  potassium  permanganate,  the  last 
substance  gave  oxalic  acid  and  4-p -anisyloxybenz- 
aldehyde,  m.  p.  60-5°  (semicarbazone,  m.  p.  211°, 
oxime,  m.  p.  75°),  which  was  prepared  synthetically 
from  p-hydroxydiphenyl  ether.  This  aldehyde  on 
further  oxidation  yielded  ‘L-p-anisyloxybenzoie  acid, 
m.  p.  176°. 

The  final  synthesis  of  deiodothyroxin  was  carried 
out  in  two  ways.  By  Sasaki’s  method  (A.,  1921,  i, 
196),  4-p-anisyloxybenzaldehyde  was  condensed  with 
glycine  anhydride  in  presence  of  acetic  anhydride  and 
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sodium  acetate.  The  condensation  product  was  then 
boiled  with  hydriodic  acid  and  red  phosphorus, 
undergoing  simultaneous  reduction,  hydrolysis,  and 
demethylation,  yielding  u.-amino-$A-(hydroxyphenoxy)- 
phenylpropionic  add  (deiodothyroxin),  m.  p.  253 — 
254°  (decomp.),  hydrochloride,  m.  p.  238 — 240°.  By 
Wheeler  and  Hoffmann’s  method  (A.,  1911,  i,  498), 
4-^;-anisyloxybenzaldehyde  was  condensed  with 
hydantoin,  giving  i-p-anisyloxybenzylidenehydantoin, 
in.  p.  211°.  This  when  reduced  with  sodium  and 
alcohol  gives  i-p-anisyloxybenzylhydantoin,  m.  p. 
177-5°.  When  boiled  with  hydriodic  acid  and  red 
phosphorus,  the  benzylidene  compound  gave  an 
amino-acid  identical  with  deiodothyroxin. 

S.  S.  ZlLVA. 


Ring-chain  tautomerism.  XV.  Phenol-suc- 
cineins  and  -glutareins.  S.  Dutt  (J.C.S.,  1926, 
1132 — 1139). — In  continuation  of  the  work  of  Dutt 
and  Thorpe  (A.,  1925,  i,  140),  phenol-succineins  (I) 
and  -glutareins  (II)  (RR'=H2,  Me2,  MeEt,  Et2,  and 
cyclohexane  residue)  have  been  prepared,  using 

CRB'-CII2>G(CfiH^°H)2  Jg*^>C(C6H4-OH)2 

(I.)  2  (II.) 


stannic  chloride  as  condensing  agent.  Determinations 
of  their  absorption  maxima  in  dilute  alkaline  solution 
give  results  confirming  the  generalisation  arrived  at  by 
Dutt  and  Thorpe  ( loc .  cit.}.  Addition  of  excess  of 
alkali  to  the  pink  solutions  of  the  quinonoid  forms 
decolorises  them  owing  to  hydration  to  the  carbinol 
"salts.  Of  the  free  carbinol  compounds,  only  that  of 
phenolglutarein,  (HO-C0H4)2-C(OH)-[CH2]3-CO2H,  is 
stable  under  ordinary  conditions,  forming  a  colourless, 
crystalline  substance,  which  is  converted  into  the 
lactone  by  heating  or  by  dehydrating  agents.  The 
rate  of  hydration  of  the  phenolglutareins  in  alkaline 
solution  increases  with  increasing  complexity  of  the 
substituents  in  the  glutaric  acid  group.  The  hydr¬ 
ation  is  a  unimolecular  reaction.  A.  Davidson. 


Derivatives  of  gallic  acid  and  pyrogallol. 
W.  G.  Christiansen  (J.  Arner.  Chern.  Soc.,  1926,  48, 
1358 — 1365). — n -Butyl  gallale,  m.  p.  133 — 134°,  is 
obtained  in  90%  yield  by  saturating  a  suspension  of 
gallic  acid  in  ?i- butyl  alcohol  with  hydrogen  chloride, 
but  this  process  affords  a  much  smaller  yield  of  iso- 
propyl  gallale,  m.  p.  123 — 124-5°.  Treatment  of 
gallic  acid  with  chloroacetic  acid  in  presence  of 
aqueous  alkali  (3  mols.)  in  an  atmosphere  of  nitrogen 
yields  2  :  Z-dihydroxy-5-carboxyphenoxyacctic  acid, 
m.  p.  262°  (heated  slowly),  or,  heated  rapidly,  m.  p. 
270°  after  becoming  pasty  and  resolidifying  at  193 — 
195°,  or,  after  drying  at  105°,  m.  p.  266 — 268°  after 
sintering  at  246 — 250°  ( methyl  ester,  m.  p.  143 — 145°). 
The  acid  is  not  hydrolysed  when  boiled  with  aqueous 
2-5AT -sodium  hydroxide.  Gallic  acid  and  ethyl  chloro- 
acetate  afford  similarly  3:4: 5-trihydroxybenzoyl - 
glycollic  acid,  m.  p.  216°  {amide,  m.  p.  231 — 232°, 
obtained  from  chloroacetamide).  Treatment  of  gallic 
acid  in  alkaline  solution  with  benzoyl  chloride  affords 
a  mixture  of  the  3 -benzoyl  and  3  : 5-dibenzoyl  deriv¬ 
atives,  m.  p.  224 — 227°  (decomp.)  and  218 — 221°, 
respectively.  Treatment  of  pyrogallol  with  chloro¬ 
acetic  acid  or  chloroacetamide  in  alkaline  solution  in 


an  atmosphere  of  nitrogen  affords  2  :  Z-dihydroxij- 
phenoxyacetic  acid,  m.  p.  153 — 155-5°  {methyl  ester, 
m.  p.  156 — 157-5°).  2:3:  4,-Trih.ydroxybenzylidene- 
o-toluidineA' -sulphonic  acid,  yellow,  m.  p.  not  below 
304°,  2:3:  4-trihydroxybenzylideneanilineA'-sulphonic 
acid,  yellow,  m.  p.  not  below  300°,  2:3:  4-trihydroxy- 
benzylideneaniline-2' -carboxylic  acid,  yellow,  m.  p. 
252°  (decomp.)  after  darkening  above  200°,  and 
di- 2  :  3  :  4-trihydroxybenzylidene-Z  :  Z'-diaminoA  :  4'- 
dihydroxyarsenobenzene,  brick-red,  are  obtained  by 
condensing  trihydroxybenzaldehyde  with  the  appro¬ 
priate  amines  in  warm  aqueous  solution. 

F.  G.  Willson. 


Hydrated  ketonic  ether.  J.  Bougault  (Compt. 
rend.,  1926,  182,  1224—1226;  cf.  this  vol.,  167, 
613). — The  compound  to  which  the  constitution  (I) 
has  been  assigned  (cf.  this  vol.,  167),  has  the  constitu¬ 
tion  (II),  and  similarly  the  derivatives  should  be 


(!•) 


CH2Ph-C— tpO 
"  O'j  NH 
CH2Ph-CH,-C — d’O 


CH2Ph-CH-CO 

(J)  NH  (II.) 
CH2Ph-CH,-CH-CO 


represented  as  possessing  two  additional  hydrogen 
atoms,  thus  obviating  the  necessity  of  a  direct  linking 
between  the  two  carbon  atoms  already  joined  through 
an  oxygen  atom.  L.  F.  Hewitt. 


Constitution  and  configuration  of  pulvinic  and 
vulpinic  acids.  P.  Karrer,  K.  A.  Gehrckens, 
and  W.  Heuss  (Helv.  Chim.  Acta,  1926,  9,  446 — 457  ; 
cf.  Spiegel,  A.,  1884,  841;  Volhard,  ibid.,  1895,  i,  99; 
Schenk,  ibid.,  i,  100). — The  action  of  acetyl  or  benzoyl 
chloride  on  a  solution  of  pulvinic  acid  in  pyridine 
at  the  ordinary  temperature  gives  pulvinic  lactone, 
m.  p.  124 — 125°,  reconverted  into  the  acid  by  treat¬ 
ment  with  dilute  alkali.  The  ethylene  oxide  formula 
(I)  for  pulvinic  acid,  which  would  require  an  anhydride 
structure  for  this  compound,  is  finally  excluded  by 
preparation  of  two  isomeric  series  of  dialkyl  deriv¬ 
atives.  The  lactone  formula  (II)  for  pulvinic  acid 
is  therefore  established.  Methylation  of  the  carboxyl 
group  gives  vulpinic  acid. 

CPhIC - CX'Ph  CPh:C(OH)-C— CPh 

(I).  [  \/  |  I  I  J  <"■> 

co2h  co2h  CO - 0  co2h 

Derivatives  of  pulvinic  acid  are  prepared,  through 
the  dinitriles  of  substituted  ketipic  acids,  by  condens¬ 
ation  of  oxalic  esters  with  appropriately  substituted 
phenylacetonitriles  (Volhard,  loc.  cit.) :  ClI2R-CN-{- 

R02C-C02R-bNC-CH2R  ->  9™'°’°'°°'?™'  -> 

GiN  OJN 

9~?° 

CR.C-C’.CR  .  Esterification  of  the  carboxyl  group 
CO— 0 

is  effected  by  potassium  hydroxide  and  methyl  or 
ethyl  alcohol,  etherification  of  the  hydroxyl  group 
by  treatment  with  diazomethane  or  diazoethane. 
The  following  are  described  :  di-p-tolylketipic  dinitrile, 
m.  p.  257°  after  partial  decomp,  above  240°;  di- p- 
tolylketipic  dilactone,  decomp.  275 — 276° ;  pp'- 
dimethylvulpinic  acid,  m.  p.  190°  {methyl  ether ,  m.  p. 
172°) ;  ethyl  di-p-tolylketipate  monolactonc,  m.  p. 
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137 — 138°  ( methyl  ether,  m.  p.  157°) ;  methyl  tZt-p- 
lolyl-ketipate  monolactone  ethyl  ether,  m.  p.  171°;  pp'- 
dimelhylpulvinamide,  m.  p.  245 — 248°  after  sintering; 
di-j>-chlorophenylketipic  dinitrile,  darkening  at  235°, 
decomp,  at  273°;  di-p-chloroplienylketipic  dilactone, 
sintering  at  231°,  decomp.  236°;  pp ' -dichlorovulpinic 
acid,  sintering  at  210°,  decomp,  at  214 — 216°  ( methyl 
ether,  m.  p.  177°,  ethyl  ether,  m.  p.  146 — 147°) ;  pp'- 
dichloropulvinic  acid  [amide,  sintering  at  230°,  m.  p. 
237 — 238°  (decomp.)] ;  ethyl  di-p-chlorophenylketipale 
monoladone,  m.  p.  137 — 138°  ( methyl  ether,  sintering 
at  157 — 158°,  m.  p.  175°);  vulpinic  acid  ( benzoyl 
derivative,  m.  p.  176°,  acetyl  derivative,  m.  p.  148°, 
phenylacetyl  derivative,  m.  p.  172°).  Oxidation  of  the 
vulpinic  acid  methyl  ether  with  ozone  and  decom¬ 
position  of  the  product  with  water  yields  oxalic, 
benzoic,  and  phenylglyoxylic  acids,  also  obtained  by 
oxidation  with  potassium  permanganate. 

M.  Clark. 

Conversion  of  oximes  into  nitriles  by  means  of 
potassium  cyanide.  M.  Passerini  (Gazzetta,  1926, 
56,  122 — 126). — Potassium  cyanide  acts  on  tho 
oximes  of  aldehydes  but  not  of  ketones,  yielding 
nitriles.  That  the  reaction  is  not  a  direct  dehydration, 
but  rather  an  elimination  of  water  from  an  inter¬ 
mediate,  labile,  additive  compound  of  the  oxime  with 
the  potassium  cyanide,  is  indicated  by  the  assumption 
of  a  red  colour  by  the  liquid  during  the  reaction 
and  by  the  fact  that  both  a-  and  (3-oximes  react  in 
this  way.  Thus,  the  a-  and  p-isomerism  is  not 
possiblo  with  the  additive  product,  which  hence 
cannot  contain  the  double  linking  between  the  carbon 
and  nitrogen  of  the  oxime.  The  action  of  the  potass¬ 
ium  cyanide  is  a  specific  one  and  is  not  due  to  either 
the  alkalinity  of  the  salt  or  the  hydrocyanic  acid 
liberated  during  the  reaction.  Although  good  yields 
of  the  nitriles  are  obtained,  part  of  the  oxime  dis¬ 
places  the  hydrocyanic  acid  of  the  cyanide,  giving 
a  potassium  salt  incapable  of  conversion  into  the 
nitrile.  By  this  reaction,  a-benzaldoxime  was  con¬ 
verted  into  benzonitrile,  a-  or  p-anisaldoxime  into 
anisonitrile,  and  2-hydroxy-l-naphthaldehyde  into 
the  efflorescent  2-hydroxy-\-naphlhonitrile,  m.  p. 
154 — 155°.  T.  H.  Pope. 

Photochemical  reactions  of  derivatives  of  o-ni- 
trobenzylideneacetal.  I.  Tanasescu  and  H.  Tana- 
SESctr  (Bui.  Soc.  Stiint.  Cluj,  1925,  2,  369 — 382  ;  from 
Cliem.  Zentr.,  1926, 1,  632 — 633). — o-Nitrobenzylidene- 
glycol,  b.  p.  174°/12  mm.  (prepared  by  heating  o-nitro- 
benzaldehyde  and  glycol  at  150°)  is  converted  by  light 
into  a  product,  C9H904N,  m.  p.  128°  ( benzoyl  derivative, 
m.  p.  103 — 104°),  which  is  hydrolysed  to  o-nitroso- 
benzoic  acid  and  glycol,  and  to  which  the  formula 

^g2_Q^>C(OH),CGH4,NO  is  assigned.  The  amphi- 

form  of  di-o-nitrobenzylidene-erythritol  is  more  stable 
to  light  than  is  the  anti-form,  but  both  are  trans¬ 
formed  into  the  same  product,  ClgH16OsN2,  probably 

N0yCcH4-CH<^^-9H-0>C(0H).C(.H4-N0,m.p. 

120°  ( benzoyl  derivative,  m.  p.  92 — 93°),  which-  is 
hydrolysed  to  o-nilrobenzylidene-erythritol,  m.  p.  114°. 

F.  M.  Hamer. 


Isomerisation  of  disuhstituted  aldehydes  to 
ketones.  S.  Danilov  and  E.  Venus-Danilova 
(Ber.,  1926,  59,  [£],  1032— 1043).— Diphenylacet- 
aldehyde,  from  hydrobenzoin,  gives  deoxybenzoin  in 
80%  or  60%  yield  when  treated  with  concentrated 
sulphuric  acid  at  —12°  to  —8°  or  with  boiling  65% 
acid;  the  aldehyde,  prepared  according  to  B6hal  and 
Sommelet  (A.,  1904,  i,  222),  affords  the  ketone  in 
30%  or  74%  yield  with  concentrated  sulphuric  acid 
at  —5°  to  +15°  or  boiling  55%  acid.  Diphenyl- 
acetaldoxime  and  boiling  50%  acid  give  deoxybenzoin 
in  60%  yield.  Deoxy-p-toloin  is  obtained  in  84%, 
74%,  and  S0%  yield  from  di-p-tolylaeetaldehyde  and 
concentrated  sulphuric  acid  at  —15°  to  —8°,  boiling 
60%  acid,  or  boiling  50 — 60%  acid.  Incomplete 
conversion  accompanied  by  production  of  hydro¬ 
carbon  is  observed  with  a  mixture  of  water,  alcohol, 
and  sulphuric  acid  at  125 — 145°.  Di-p-tolylacet- 
aldchydesemicarbazone  and  boiling  50%  sulphuric 
acid  afford  73%  of  deoxy-p-toloin. 

Di-p-tolylvinyl  ethyl  ether  is  obtained  with  some 
deoxy-p-toloin  by  the  action  of  magnesium  yi-tolyl 
bromide  on  ethyl  ethoxyacetate.  Deoxy-p-toloin 
is  converted  by  alkali  hydroxide  into  toluene  and 
p-tolylacetic  acid.  H.  Wren. 

Carbon  rings.  IV.  Preparation  of  cycla- 
nonanone  from  sebacic  acid.  V.  Preparation 
of  a  9-membered  ring  from  an  8-membered 
ring.  L.  Ruzicka  and  W.  Brugger  (Helv.  Chim. 
Acta,  1926,  9,  389 — 39S,  399 — 40S;  cf.  Zelinsky,  A., 
1907,  i,  780;  Wills  tatter,  ibid.,  i,  936,  1018).— IV. 
Distillation  of  the  tar  obtained  by  decomposition 
of  thorium  sebacate  (cf.  this  vol.,  619)  yields  a  fraction, 
b.  p.  65 — 120°/12  mm.,  from  which  four  ketonic 
components  are  separated  by  treatment  with  an 
aqueous-alcoholic  solution  of  sodium  hydrogen  sul¬ 
phite.  The  ketone  mixture  regenerated  from  the 
crj'stalline  additive  compound  is  separated  by  dis¬ 
tillation  into  a  fraction,  b.  p.  63 — 88°/12  mm.,  from 
which  q/cZoheptanone  is  isolated  as  the  semicarbazone, 
and  into  a  fraction,  b.  p.  88 — 105°/12  mm.,  from 
which  the  semicarbazone  of  methyl  octyl  ketone 
is  obtained.  The  ketone  mixture  which  failed  to 
react  with  sodium  hydrogen  sulphite  is  separated  by 
distillation  into  a  fraction,  b.  p.  90 — 100°/12  mm., 
from  which  the  semicarbazone  of  cyc/ononanonc  is 
obtained,  and  a  higher-boiling  fraction,  b.  p.  100 — 
110°/12  mm.,  from  which  an  unidentified  semicarbazone, 
m.  p.  173 — 175°,  is  isolated.  The  approximate  yields 
of  eyefoheptanone,  methyl  octyl  ketone,  cyc/ononanone, 
and  the  unknown  ketone  (or  mixture  of  ketones) 
amount  to  0-5%,  0-7%,  1-2 — 1-5%,  and  0-5%, 
respectively. 

Isolation  of  pure  cycZononanonesemicarbazone  from 
the  crude  mixture  of  ketones  is  effected  by  crystallis¬ 
ation  of  the  semicarbazone  mixture  from  methyl 
alcohol  or  benzene.  The  product  thus  obtained  shows 
the  apparently  constant  m.  p,  105°  given  by  previous 
investigators  ( loc .  cit.)  for  the  semicarbazone  of  cyclo- 
nonanone.  Oxidation  of  such  a  product,  however, 
gives  pimelic  acid  in  addition  to  azelaic  acid,  indicating 
admixture  with  cycZoheptanone.  Further  crystallis¬ 
ation  from  dilute  solution  in  benzene  rapidly  raises 
the  m.  p.  to  that  of  the  pure  compound,  178 — 179°. 
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V.  ci/cZoHexanonecyanohydrin  reacts  with  thionyl 
chloride  to  give  cyanocyclohexene,  b.  p.  81°/12  mm., 
reduced  by  sodium  and  ethyl  or  amyl  alcohol  to  cyclo- 
hexylmethylamine  (cf.  Wallach,  A.,  1907,  i,  616). 
Distillation  of  the  product  obtained  by  reaction  of 
the  amine  with  nitrous  acid  (Demjanov,  A.,  1904,  i, 
410)  yields  a  fraction  boiling  below  165°/720  mm., 
which  contains  an  unsaturated  hydrocarbon  recog¬ 
nised  by  its  oxidation  to  pimelie  acid  as  cycZoheptene 
(1  part).  The  higher-boiling  fraction,  b.  p.  165 — 
190°/720  mm.,  consists  of  ci/cZoheptanol  (3  parts), 
isolated  as  the  phenylurethane. 

cycZoOctanonecyanohydrin  is  similarly  converted 
through  cyanocydooclenc,  b.  p.  100 — 115°/12  mm., 
into  cyclo octylmetJiylamine,  b.  p.  92 — 94“/12  mm. 
(i benzoyl  derivative,  m.  p.  70°).  Distillation  of  the 
product  obtained  by  reaction  of  the  amine  with 
nitrous  acid  yields  two  fractions,  b.  p.  60 — 90°/12  mm. 
(2  parts)  and  90 — 120°/12  mm.  (3  parts),  respectively. 
Distillation  of  the  lower-boiling  fraction  over  sodium 
gives  1-methyl- Al-cyc\ooctene,  b.  p.  165 — 169°/730 
mm.,  0-8487,  1-4691,  yielding,  on  oxidation 

with  permanganate,  suberic  acid  and  y-ketononoic 
acid,  further  oxidised  by  sodium  liypobromite  to 
the  first-named  acid.  Oxidation  of  the  hydrocarbon 
with  ozone  and  decomposition  of  the  product  with 
water  gives  the  same  products  accompanied  by 
y-kclononaldehyde  (disemicarbazone,  m.  p.  182 — 183°). 
The  higher-boiling  fraction  is  separated  by  esterific¬ 
ation  of  the  primary  alcohol  with  phthalic  anhydride 
in  boiling  benzene  solution  into  cyclo octylcarbinol,  b.  p. 
114 — 116°/22  mm.  (3  parts),  and  cycZononanol  (2 
parts).  Oxidation  of  cycZooctylcarbinol  gives  cyclo- 
octylcarboxylic  acid,  b.  p.  140 — 160°/12  mm.  (amide, 
in.  p.  191 — 191-5°),  and  suberic  acid.  Oxidation  of 
cycZononanol  gives  cyclo nonanone,  m.  p.  0°,  b.  p. 
93 — 95°/12  mm.,  d\7  0-9587,  n)j  1-4730  ( semicarbazonc , 
m.  p.  179°).  The  transition  from  the  8-  to  9-ring 
thus  proceeds  less  smoothly  than  that  from  the  6-  to 
7-ring.  M.  Clark. 

Carbon  rings.  VI.  Relative  ease  of  form¬ 
ation,  relative  stability,  and  spatial  structure 
of  saturated  carbon  rings.  L.  Rtjzicka,  W. 
Brttgger,  M.  Pfeiffer,  H.  Schinz,  and  M.  Stoll 
(Helv.  Chim.  Acta,  1926,  9,  499 — 520). — cyclo- 
Heptadecane,  m.  p.  64 — 65°,  and  cycl opcntadecane, 
m.  p.  60 — 61°,  obtained  by  the  action  of  sodium 
ethoxide  on  the  semicarbazones  of  the  corresponding 
cyclic  ketones,  are  unchanged  by  treatment  with 
fuming  hydriodic  acid  and  red  phosphorus  at  250°. 
The  cyclic  ketones  with  7-  to  9-  and  12-  to  18-membered 
carbon  rings  on  treatment  with  concentrated  hydro¬ 
chloric  acid  at  180 — 190°  show  partial  polymerisation 
and  partial  carbonisation  without  ring-fission  or 
production  of  isomeric  compounds.  cycZoHepta- 
decanone,  passed  over  thorium  oxide  at  400 — 420°,  is 
similarly  unchanged  except  by  partial  carbonisation. 
The  stability  pf  rings  containing  up  to  18  carbon 
atoms  is  therefore  comparable  with  that  of  the  5- 
and  6-membered  rings.  In  contrast  to  the  com¬ 
paratively  unstable  3-  and  4-rings,  the  compounds 
containing  more  than  7  atoms  in  the  ring  are  so  far 
accessible  by  only  one  method  and,  in  general,  in 
small  yield  (cf.  this  vol.,  615).  The  ease  of  formation 


bears  no  direct  relation  either  to  the  number  of  carbon 
atoms  in  the  ring  or  to  the  stability  of  the  compound 
concerned.  The  densities  and  molecular  volumes 
at  20°  are  given  for  normal  aliphatic  hydrocarbons 
and  ketones  as  well  as  for  the  corresponding  cyclic 
compounds  up  to  the  17-ring  derivatives.  The 
densities  of  the  aliphatic  compounds  rise  progressively, 
although  more  slowly  as  the  series  is  ascended. 
The  densities  of  the  cyclic  compounds  rise  to  a  maxi¬ 
mum  value  and  afterwards  decline.  The  molecular 
volumes  of  the  aliphatic  compounds  show  steady 
increase  with  the  number  of  carbon  atoms,  giving 
an  average  value  of  16-2  for  each  CH2  group.  Those 
of  the  cyclic  compounds  increase  less  rapidly,  giving 
a  mean  value  for  the  CH2  group  varying  from  20-4 
in  the  4-ring  to  16-1  in  the  15-  and  17-rings.  A  lack 
of  uniformity  in  spatial  structure  between  the  lower 
and  higher  rings  is  therefore  postulated.  From  the 
stability  of  the  higher  rings,  taken  in  conjunction 
with  this  factor,  it  is  concluded  that  ring  compounds 
from  the  6-ring  upwards  are  without  strain,  owing 
to  disposition  of  the  carbon  atoms  in  more  than  one 
plane.  The  ease  of  formation  of  a  ring-compound 
is  regarded  as  the  resultant  of  two  component  factors 
favouring,  respectively,  tho  formation  of  small 
rings  and  of  rings  free  from  strain.  M.  Clark. 

Catalytic  hydrogenation  of  the  carbonyl  group 
in  aromatic  compounds  under  pressure  in  the 
presence  of  copper.  II.  B.  Kubota  and  T. 
Hayasiii  (Bull.  Chem.  Soc.  Japan,  1926, 1,  67 — 70). — 
Treatment  of  acetophenone  with  hydrogen  under 
66  atm.  in  presence  of  copper  at  140°  gives  4%  of 
phenylmethylcarbinol,  whilst  at  160°  ethylbenzene 
and  diphenyldimethylethane  are  the  products. 
Similar  treatment  of  benzophenone  at  120°  and  under 
50  atm.  gives  rise  to  98%  of  diphenylcarbinol  and 
some  diphenylmethane ;  at  190°  and  under  52  atm., 
diphenylmethane  and  tetraphenylethane  are  formed. 
Camphor,  treated  at  120 — 150°  under  10 — 92  atm., 
gives  yields  of  71 — 79%  of  isoborneol  and  21 — 29% 
of  bomeol,  the  lower  temperatures  of  reduction  giving 
the  greater  yields  of  bomeol.  This  last  hydro¬ 
genation  takes  place  in  a  gas-solid  system. 

B.  W.  Anderson. 

Condensation  products  of  aliphatic-aromatic 
ketones  with  polyalcohols.  J.  Altwegg  and  E.  F. 
Ghermette. — See  B.,  1926,  462. 

Catalytic  action  of  reduced  copper  on  pina- 
cones.  S.  Yamagttchi  (Bull.  Chem.  Soc.  Japan, 
1926,  1,  64 — 66). — Benzopinacone,  when  passed 
over  reduced  copper  at  200°,  is  converted  almost 
entirely  into  benzopinacolin.  Similarly  treated, 
acetophenonepinacone  yields  mainly  acetophenone. 

B.  W.  Anderson. 

Heteropolar  carbon  compounds.  II.  Halo- 
chromy  of  acylated  aminochalkones  and  related 
compounds.  W.  Dxlthey  and  C.  Berres  (J.  pr. 
Chem.,  1926,  [ii],  112,  299—313;  cf.  this  vol,  177; 
Pfeiffer,  A.,  1925,  i,  408). — Acylaminochalkones 
(aryl  acylaminostyryl  ketones)  and  acylaminodistyryl 
ketones  form  monoperchlorates  which  are  more 
deeply  coloured  than  those  of  the  corresponding 
nitrogen-free  ketones  and  are  figured  as  oxonium 
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salts  (cf.  Pfeiffer,  loc.  cit.).  In  the  case  of  di-(p- 
acetamidobenzylidene)c?/cZohexanone,  a  yellow  hydr¬ 
ated  salt  and  a  violet  salt  are  obtained,  which  accord¬ 
ing  to  Pfeiffer’s  views  would  be  the  ammonium  and 
the  oxonium  salt,  respectively.  If,  however,  the 
colour  change  is  due  to  the  presence  of  water  in  the 
molecule,  another  explanation  must  be  sought,  and 
it  is  suggested  that  the  violet  perchlorate  has  the 
structure  (I),  whilst  the  yellow  perchlorate  is  repre- 

CHAr  1  f  CHAr  ~ 

ch2-q  9h2-o/0h 

(I.)  OH„  C<0H  C104  CH„  0‘OHo  ClOj  (n.) 

CH2-G  !  CHyi 

CHAr  I  L  CHAr 

sen  ted  by  (II),  the  hypsochromic  effect  being  due 
to  co-ordinative  saturation  of  the  ketonic  carbon 
atom. 

[With  A.  Lacks  and  P.  Schier.] — Phenyl  p-acet- 
amidostyryl  ketone  yields  a  monoperchlorate  (decomp. 
206 — 210°)  which  on  recrystallisation  from  acetic 
acid  containing  no  perchloric  acid  is  converted 
into  the  compound  3Ch,2HC104  (Ch=the  chalkone 
molecule).  Compounds  2Ch,H2SnClft,  m.  p.  1S6 — 
190°,  and  3Ch,HCl,ZnCl2,  m.  p.  227°,  are  described. 
Phenyl  p-benzamidostyryl  ketone  forms  a  perchlorate, 
and  with  antimony  pentachloride  a  compound, 
Ch,HSbCl6.  Phenyl  p -formamidostyryl  ketone,  m.  p. 
171 — 172°,  gives  a  zinc  chloride  compound,  3Ch,2ZnCl2, 
and  a  perchlorate,  decomp.  190 — 193°.  From 
p-anisyl  p-acetamidostyryl  ketone  are  obtained  the 
compounds  2Ch,H,SnCl8,  m.  p.  200 — 210°,  Ch,HC104, 
m.  p.  195 — 198°  (decomp.),  3Ch,2HC104,  m.  p.  210° 
(decomp.),  and  Ch,ZnCl2,  m.  p.  250°  (decomp.). 
The  normal  perchlorate  of  p-anisyl  p-benzamidostyryl 
ketone  melts  at  175 — 176°  (decomp.),  p -Anisyl 
p -formamidostyryl  ketone,  m.  p.  163 — 164°  [perchlorate, 
m.  p.  190°  (decomp.)],  and  the  perchlorate  and  chloro- 
stannate  of  phenyl  ??i-acetamidostyryl  ketone  are 
described.  3-Acetamidodistyryl  ketone,  3 -acetamido- 
4' -methoxydistyryl  ketone,  m.  p.  177°,  4 -acetamido- 
distyryl  ketone,  m.  p.  17S — 179°,  and  i-acetamido-4'- 
methoxydistyryl  ketone,  m.  p.  164 — 165°,  all  give 
monoperchlorates .  From  di-(p-acetamidobenzylidene)- 
cycZohexanonc  are  obtained  a  yellow  perchlorate 
(decomp.  239°)  from  cold  solutions,  or  a  violet 
perchlorate,  m.  p.  239°  (decomp.)  from  hot  solutions. 
The  yellow  salt  contains  1H20,  becomes  violet  when 
dried,  and  may  be  obtained  from  the  violet  salt  by 
exposure  to  a  cold,  moist  atmosphere. 

C.  Hollins. 

Isomeric  alkyl  derivatives  of  cpcZoh.exan-2-ol- 
1-one.  M.  Berg mann  and  M.  Gierth  (Annalen, 
1926,  448,  48 — 76). — When  cycZohexan-2-ol-l-one 
is  recrystallised  from  methyl  alcohol  or  distilled  under 
reduced  pressure  (b.  p.  83— 86°/13  mm.,  50— 56°/0-4 
mm.,  phenylhydrazone,  m.  p.  121— 121-5°)  its  m.  p. 
is  raised  from  92—98°  to  130°,  without  change  in 
composition  or  mol.  wt.  A  liquid,  freshly-distilled 
sample  changed  in  14  min.  from  rag  1-4711  to  1-4785. 
The  isolation  of  two  distinct  series  of  alkyl  ethers 
proves  that  -these  variations  are  due  to  the  presence 
of  a  tautomeric  cycZoacetal  form,  Y-hydroxy-Ai^-cyclo- 
hexene  oxide.  When  cycZohexanolone,  or  its  methyl- 


cycZoacetal,  is  heated  to  100°  with  Ar-mothyl- 
alcoholic  hydrogen  chloride,  2-methoxy cyclohexanone, 
b.  p.  72 — 73°/14  mm.,  df  1-020,  rag  1-4537,  is  obtained. 
This  is  unimolccular  in  solution ;  it  decomposes 
on  keeping,  reduces  Fehling’s  solution  in  the  cold, 
and  yields  a  phenylhydrazone,  m.  p.  94 — 96°,  and  a 
p -nitrophenylhydrazone,  m.  p.  126-5 — 127°.  It  is 
hydrolysed  by  A-hydrochloric  acid  at  100°  to 
the  hydroxyketone.  2-Ethoxycyclohexanone,  b.  p. 
80 — 83°/14  mm.,  nf,  1-4519,  df  0-9969,  gives  a 
-p-nitrophenylhydrazone,  m.  p.  144°.  The  compound 
described  by  Kotz  (A.,  1913,  i,  1201)  as  methoxy- 
cycZohexanone  is  the  methylcycloacetal  (1  -methoxy- 
tP -cyclohexane  oxide),  since  it  is  bimolecular  in 
solution  (A.,  1924,  i,  490),  does  not  reduce  Fehling’s 
solution,  and  forms  an  iodine-potassium  iodide  com¬ 
pound,  (C7H1202)2I4,KI  (cf.  ibid.,  618).  It  is  also 
obtained  on  treating  2-bromocycZohexanone  with 
methyl  alcohol  and  silver  carbonate.  The  corre¬ 
sponding  \- ethoxy -C\l -cyclohexene  oxide,  described 
by  Kotz  as  ethoxycycZohexanone,  \-hobuloxy- ,  m.  p. 
123-5°  (corr.),  and  Y-benzyloxy-CP-cyclohexene  oxide, 
m.  p.  160°  (corr.),  have  similar  properties.  2 -Acetoxy- 
cydohexanone,  m.  p.  41 — 42°  (phenylhydrazone ,  m.  p. 
97 — 98°),  and  2-benzoxy cyclohexanone,  m.  p.  87°  (cf. 
Kotz  loc.  cit.)  ( phenylhydrazone ,  m.  p.  112°;  p -nitro¬ 
phenylhydrazone,  m.  p.  15S — 160°),  are  unimolecular 

in  solution.  Acetol  elhylcycloacelal,  OEt*CMc<C^2, 

b.  p.  71 — 74°/l-5  mm.,  m.  p.  73 — 73-5°  [iodine- 
potassium  iodide  compound,  (C5H10O2)2I4,KI],  acetol 
n-propylcyc\oacetal,  b.  p.  94— 96°/l-5  mm.,  98— 
99°/3-5  mm.,  m.  p.  73°,  rag  1-4319,  aceloin  elhylcyclo- 

acetal,  OEt-CMe<£HMe,  b.  p.  71— 81°/l-5  mm., 

m.  p.  74°,  and  aceloin  n-propylcycloacetal,  b.  p. 
80 — 82-5°/l-7  mm.,  rag  1-4345,  are  all  bimolecular  in 
solution  and  unimolecular  in  the  form  of  vapour. 

H.  E.  F.  Notton. 

Nitration  of  benzil.  F.  D.  Chattaway  and 
E.  A.  Coulson  (J.C.S.,  1926,  1070— 1073).— Benzil  is 
nitrated  by  a  large  excess  of  fuming  nitric  acid  to  a 
product  of  m.  p.  about  107°.  This  was  formerly 
described  as  rawra'-dinitrobenzil  (Klinger  and  Martinoff , 
A.,  1912,  i,  571 ;  Barnett  and  Kay,  ibid.,  1922,  i,  844), 
but  is  now  shown,  by  fractional  crystallisation,  to  be  a 
mixture  of  about  70%  of  mm ' -dinitrobenzil  (m.  p. 
132°),  20%  of  om' -dinitrobenzil  (m.  p.  149°),  and  10% 
of  oo' -dinitrobenzil  (m.  p.  208°).  A.  Davidson. 

Action  of  sodamide  on  some  organic  com¬ 
pounds.  I.  Kasiwagi  (Bull.  Chem.  Soc.  Japan, 
1926,  1,  66 — 67). — Sodamide  reacts  with  benzil  to 
give  a  good  yield  of  benzilic  acid  and  with  furfuralde- 
hyde  to  give  pyromucic  acid  and  furfuryl  alcohol; 
with  benzaldehyde,  benzyl  alcohol  and  benzoic  acid 
(not  benzamide)  are  formed.  At  80°  sodamide  and 
acenaphthenequinone  react  violently  and  naphth¬ 
alene  is  formed.  B.  W.  Anderson. 

Production  of  benzanthrone  derivatives.  L. 
Cassella  end  Co. — See  B.,  1926,  434. 

Derivatives  of  o-benzoquinone.  F.  Kehrmann 
and  N.  Poehl  (Helv.  Chim.  Acta,  1926,  9,  485 — 491 ; 
cf.  A.,  1925,  i,  304). — 3  :  5-Diacetamidopyrocatechol 
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diacetate,  m.  p.  185°,  dissolved  in  the  minimum 
quantity  of  dilute  sodium  hydroxide,  undergoes 
hydrolysis  of  the  acetoxy-groups,  and  is  oxidised  by 
immediate  treatment  with  potassium  dichromate  in 
acid  solution  or  with  nitrous  acid  to  3  :  5-diacetamido - 
o -benzoquinone,  m.  p.  220°.  With  hydroxylamine 
sulphate  the  quinone  gives  3  :  5-diacetamido-o-benzo- 
quinone- 1  -oxime,  reduced  by  tin  and  hydrochloric  acid 
to  2:4:  6-triaminophenol.  Pyrogallol  triacetate  is 
converted  by  the  action  of  nitric  acid  (d  1-52)  at  0° 
into  4 :  G-dinitropyrogallol  monoacetate,  m.  p.  130°. 
Reduction  with  tin  and  hydrochloric  acid  gives 
4  :  6-diaminopyrogallol  (penta-acetyl  derivative,  m.  p. 
265°),  oxidised  in  ammoniacal  solution  by  a  current 
of  air  to  2-amino-b  :  Q-dihydroxy--p-benzoquinone-l- 
imine,  decomp,  at  about  200°.  This  compound 
condenses  with  o -phenyl enediamine,  giving,  probably, 
7  :  9-diamino-6-hydroxyphenazine,  which  condenses 
with  another  molecule  of  o-phenylenediamine  under 
oxidising  conditions,  giving  the  aminobenzodiphen- 
azine  (annexed  formula),  decomp, 
at  about  310°  ( hydrochloride , 
chloroplatinate,  acetyl  derivative, 
decomp,  at  about  320°).  Condens¬ 
ation  of  the  quinoneimine  with 
3  :  4-tolyIenediamine,  in  a  similar 
manner,  gives  an  aminobenzodi- 
toluazine,  C20H1SNS,  decomp,  at 
about  320°  ( acetyl  derivative, 
m.  p.  245°,  chloroplatinate).  M.  Clark. 

Duroquinone  and  some  derivatives  of  durene. 
L.  I.  Smith  and  F.  J.  Doerovolny  (J.  Amer.  Chem. 
Soc.,  1926,  48,  1420 — 1423). — Dinitrodurene  is 

obtained  in  70 — 80%  yield  by  adding  nitric  acid  (d  1-5) 
to  a  mixture  of  sulphuric  acid  and  a  solution  of  pure 
durene  in  chloroform.  It  is  necessary  to  work  with 
small  batches,  and  to  separate  the  chloroform  solution 
of  the  nitro-compound  immediately,  to  prevent  loss  by 
formation  of  tarry  products.  Reduction  of  dinitro¬ 
durene  with  stannous  chloride  in  glacial  acetic  and 
hydrochloric  acids  affords  the  stannic  chloride  double 
salt  of  dianiinodurene  hydrochloride, 
2C10H12(NH2-HCl)2,SnCl4,  in  85%  yield,  which  is 
oxidised  direct  to  duroquinone  by  concentrated 
aqueous  ferric  chloride  and  hydrochloric  acid. 
Duroquinol  has  m.  p.  233°  after  sintering  at  about 
220°  ( diacetate ,  m.  p.  207°).  When  treated  with  excess 
of  bromine  in  acetone,  duroquinone  yields  a  dibrotnide, 
pale  yellow,  m.  p.  73 — 74°.  Diacetamidodurenc,  m.  p. 
above  310°,  after  sintering  and  darkening  about  300°, 
is  described.  F.  G.  Willson. 


considerably  if  the  action  between  fatty  ester  and 
sodium  is  first  permitted  to  occur,  the  product  is  then 
oxidised  by  dry  oxygen,  and  the  ethyl  oxalate  added 
subsequently.  H.  Wren. 

[Vat]  dyes  [from  diarylaminobenzoqxdnones] . 
Soc.  Chem.  Ind.  in  Basle. — See  B.,  1926,  479. 


Catalytic  hydrogenation  under  pressure  in  the 
presence  of  nickel  salts.  X.  Acenaphthene- 
quinone.  J.  von  Braun  and  O.  Bayer  (Ber., 
1926,  59,  [R],  920—923;  cf.  Skita,  this  vol.,  174).— 
Hydrogenation  of  acenaphthenequinone,  which  has 
not  been  purified  through  the  hydrogen  sulphite 
compound,  proceeds  rapidly  in  tetrahydronaphthaleno 
solution  below  180°,  yielding  successively  dihydroxy- 
acenaphthylene,  dihydroxyacenaphthene,  hydroxy- 
acenaphthene,  and  acenaphthenone,  which  is  thus 
readily  accessible.  Further  reduction  at  240°  affords 
acenaphthenol,  m.  p.  146°  (corresponding  phenyl- 
urethane,  m.  p.  137°),  acenaphthylene,  acenaphthenc, 
and  tetrahydroacenaphthene.  H.  Wren. 


Reduction  of  a-methylanthraquinones  by  zinc 
dust  and  the  non-existence  of  so-called  anthra- 
cylenes.  J.  von  Braun  and  O.  Bayer  (Ber.,  1926, 
59,  [B],  914 — 919). — 1-Methylanthraquinone  is  con¬ 
verted  by  protracted  reduction  with  zinc  dust  and 
ammonia  into  methyldihydroanthrol,  which  loses  water 
when  distilled  and  passes  into  1-methylanthracene. 
If  action  is  less  prolonged,  the  product  contains 
1-methylanthrone,  m.  p.  126 — 127°  (prepared  also  by 
catalytic  hydrogenation  of  1-methylanthraquinono 
in  the  presence  of  nickel  at  150 — 170°),  and  dimethyl- 
tetrahydrodianthrol,  m.  p.  147°.  Since  the  anthrone 
form  is  unusually  stable,  the  methyl  group  is  con¬ 
sidered  to  be  vicinal  to  the  oxygenated  group  in  these 
compounds.  The  formation  of  anthracylenes  with 

CHj 

the  group  /%./%.  could  not  be  detected. 


Under  similar  conditions,  1  :  3-dimethylanthraqumone 
affords  1  : 3-dimethylanthrone,  m.  p.  119-5°,  tetra- 
methyltetrahydrodianthrol,  m.  p.  147°,  and  non¬ 
crystalline  dimethyldihydroanthrol,  which  passes  very 
readily  into  1  :  3-dimethylanthracene  (picrate,  m.  p. 
136°).  1  :  4-Dimethylanthraquinone  is  somewhat  less 

readily  reduced  by  zinc  dust  and  ammonia,  yielding 
1  :  4:-dimethyldihydroanthrol,  m.  p.  134 — 136°  [which 
affords  1  : 4-dimethylanthracene,  m.  p.  74°  {picrate , 
m.  p.  140°)],  and  1  :  4:-dimethylanthrone,  m.  p.  113°. 

H.  Wren. 


Mechanism  of  Fichter's  synthesis  of  dfhydr- 
oxydialkylquinones.  F.  Kogl  and  A.  Lang  (Ber., 
1926,59,  [B],  910 — 913). — Dihydroxydiethyl-jp-benzo- 
quinone  is  obtained  in  29%  yield  by  the  action  of 
sodium  ethoxide  on  an  ethereal  solution  of  ethyl 
oxalate  and  octane-Sc-dione.  Dihydroxydifsopropyl-p- 
benzoquinone  is  derived  similarly  from  p^-dimethyl- 
octane-8s-dione.  It  is  therefore  probable  that  o^-di- 
ketones  are  formed  initially  from  the  fatty  esters  under 
the  influence  of  sodium  in  Fichter’s  synthesis  of 
dihydroxydialkylquinones  (cf.  A.,  1913,  i,  279)  and 
subsequently  condense  with  ethyl  oxalate.  In 
support,  it  is  shown  that  the  yields  are  increased 
3  a 


Geometrical  stereoisomerism  in  the  cyclo¬ 
hexane  series.  VI.  Menthols  and  menthones. 
R.  Bedos  (Bull.  Soc.  chim.,  1926,  [iv],  39,  674 — 690). 
— The  two  isomeric  2-chloro-5-methylcyctohexanols 
react  with  magnesium  isopropyl  bromide  as  with 
magnesium  methyl  iodide  (this  vol.,  280),  yielding  two 
isomeric  menthols,  which  were  characterised  by  their 
allophanales,  m.  p.  133°  and  177°,  but  the  pure 
menthols  could  not  be  isolated  from  the  reaction 
product.  Similarly,  the  action  of  magnesium  iso¬ 
propyl  bromide  on  methyl- A3-cyc£ohexene  (cf .  this  vol., 
395)  yields  a  single  menthol,  b.  p.  92°/14  mm.,  d'%,  0-901, 
w'p  1-45786  (phenylur ethane,  m.  p.  109 — 110°;  alio- 
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phanate,  m.  p.  177°),  identical  with  that  which  is  the 
main  product  with  the  2-chloro-5-methylc//cZohexanol 
of  b.  p.  103 — 105°/14  mm.  This  menthol  is  regarded 
as  possessing  the  hydroxyl  and  isopropyl  groups  in 
cts-relationship.  The  isomeric  menthol  (allophanate, 
m.  p.  133°),  obtained  from  the  2-chloro-5-methyl- 
cyciohexanol  of  b.  p.  95 — 97°/14  mm.,  will  possess 
the  corresponding  ira?!,s-structure.  Attempts  to 
regenerate  the  menthols  from  the  corresponding 
allophanate  by  hydrolysis  with  potassium  hydroxide 
yielded  the  same  urethane,  CuH2102N,  m.  p.  117 — 
118°;  on  heating  in  a  vacuum  (cf.  Grandiere,  A., 
1924,  i,  625),  profound  decomposition  took  place. 
The  menthol  obtained  from  any  of  these  three  sources 
on  oxidation  with  chromic  acid  in  acetic  acid  solution 
yields  the  same  inactive  menthone,  b.  p.  81 — 82°/13 
mm.,  djo  0-891,  1-4444,  which,  unlike  the  menthone 

obtained  by  Wallach  and  others,  yields  no  crystalline 
derivatives.  The  liquid  oxime  (cf.  Einhorn  and 
Klages,  A.,  1902,  i,  74)  has  b.  p.  124 — 125°/10  mm., 
dJa  0-9502,  ■»!,)  1-4787,  and  on  reduction  with  sodium 
and  alcohol  yields  the  same  menthylamine,  b.  p. 
79 — 80°/10  mm.,  d|’  0-849,  nf,  1-45116  ( phenyl- 
carbamide m.  p.  122°),  independently  of  the  source 
from  which  the  original  menthone  was  obtained. 
This  menthylamine  yields  no  crystalline  picrate  (cf. 
Brunei,  Bull.  Soe.  chim.,  1905,  33,  500)  and  is 
apparently  the  second  inactive  amine  required  by 
theory.  Further  evidence  that  the  inactive  menthone 
is  a  single  substance  and  not  a  mixture  of  stereo- 
isomerides  is  afforded  by  the  fact  that  on  reduction, 
either  with  sodium  in  aqueous  ether  or  with  hydrogen 
and  platinum  oxide  catalyst  in  acetic  acid,  it  yields 
the  same  menthol,  b.  p.  90 —  92°/15  mm.  (allophanate, 
m.  p.  177°).  R.  Brightman. 

Action  of  menthol  on  the  chlorides  of  phos¬ 
phorus.  T.  Mitobedzki  and  J.  H.  Kolitowska 
(Rocz.  Chem.,  1926,  6,  67 — 96). — The  reactions 
between  menthol  and  phosphorus  chlorides  were 
studied  with  a  view  to  establish  the  analogy  between 
hydrolysis  and  alcoholysis.  The  first  product  of  the 
reaction  with  phosphorus  trichloride  is  trimenthyl 
phosphite,  P(OC10H19)3,  m.  p.  44 — 45°,  which,  with 
the  hydrogen  chloride  liberated,  yields  sec.-d -menthyl 
chloride,  and,  as  by-products,  (f-menthene  and 
tertiary  menthyl  chloride.  With  phosphorus  oxy¬ 
chloride,  menthol  yields  mainly  trimenthyl  ortho¬ 
phosphate,  m.  p.  86°,  [a]D  — 100°,  also  obtained  from 
phosphorus  oxychloride  and  sodium  menthoxide.  A 
small  fraction  of  this  ester  then  reacts  further  with 
hydrogen  chloride,  yielding  menthyl  chloride.  Phos¬ 
phorus  pentachloride  in  molecular  proportions  with 
menthol  yields  only  secondary  menthyl  chloride ; 
with  excess  of  menthol,  the  phosphorus  oxychloride 
formed  gives  trimenthyl  orthophosphate.  With 
menthol,  triphenyl  dichlorophosphate  yields  menthyl 
chloride  and  menthyldiphenyl  dichlorophosphate. 
These  reactions  indicate  that  menthol  behaves 
similarly  to  water  in  the  above  respects. 

R.  Trtjszkowski. 

Rate  of  oxidation  of  unsaturated  compounds 
[terpenes]  by  perbenzoic  acid.  H.  Meerwein. — 
See  this  vol.,  722. 


Dibydroxydiphenylcaoutchouc  and  its  di¬ 
methyl  ether.  H.  L.  Fisher,  H.  Gray,  and  E.  M. 
McColm  (J.  Amer.  Chem.  Soc.,  1926,  48,  1309 — 
1312). — Caoutchouc  dibromide  is  converted  quantit¬ 
atively  into  Weber’s  “  tetroxyphenylpolyprene,” 
m.  p.  195 — 205°  after  shrinking  at  190°  (A.,  1900,  i, 
353),  when  heated  with  phenol  and  ferric  chloride. 
As  this  dissolves  readily  in  cold  aqueous  alkali,  it 
must  be  formulated  as  a  dihydroxydiphenylcaoutcho uc, 
[C5H8(CgH4-OH)2]i,  and  this  is  supported  by  its 
conversion,  on  treatment  with  methyl  sulphate  in 
presence  of  alkali,  into  the  dimethyl  ether,  m.  p. 
151 — 156°.  F.  G.  Willson. 

Manasse’s  a-  and  p-hydroxycamphors.  J. 
Bredt  and  H.  Ahrens  (J.  pr.  Chem.,  1926,  [ii],  112, 
•273 — 298). — The  reduction  of  dl-camphorquinone 
with  zinc  dust  and  acetic  acid  (cf.  Manasse,  A.,  1903, 
i,  42)  gives  a  mixture  of  dl- a-  and  dZ-fi-hydroxy- 
eamphors,  m.  p.  203 — 205°,  from  which,  by  the  action 
of  methyl  alcohol  and  hydrogen  chloride,  may  be 
obtained  a  crystalline  dl -^-methyl  ether,  m.  p.  133 — 
134°,  b.  p.  344°  or  160°/4  mm.  The  optically  active 
isomeride,  m.  p.  149 — 150°,  [a]}?  +174-2°,  is  prepared 
similarly  from  Manasse’s  hydroxycamphor  or  from 
pure  active  p-hydroxycamphor.  They  are  bimole- 
cular,  fail  to  react  with  semicarbazide  or  with 
Grignard  reagents,  and  have  probably  the  structure 
A?H— O — C(OMe) 

^'8®-i4<^(lj(OMe)-0-CH - -^^8^-14-  active  ether 

is  hydrolysed  by  concentrated  hydrochloric  acid 
at  the  ordinary  temperature  to  pure,  active,  uni- 
molecular  p-hydroxycamphor,  m.  p.  211 — 212°  [semi- 
carbazone,  m.  p.  223 — 224°  (Manasse,  203 — 204°) ; 
acetate,  m.  p.  63 — 64°;  chloride,  m.  p.  207 — 208°]. 
Manasse’s  hydroxycamphor  gives  the  same  chloride, 
but  in  only  half  the  yield,  and  may  be  converted,  by 
successive  treatment  with  thionyl  chloride  and  methyl 
alcohol,  into  the  solid  P-methyl  ether,  m.  p.  149 — 150°, 
and  an  oily  a-methyl  ether,  b.  p.  70 — 72°/2  mm., 
which  is  obtained  also  by  direct  etherification  with 
methyl  alcohol  and  hydrogen  chloride.  Unlike  the 
P-ether,  the  a-ether  is  not  hydrolysed  by  cold  hydro¬ 
chloric  acid ;  it  reacts  normally  with  magnesium 
phenyl  bromide  to  give  the  tertiary  alcohol, 

C8H14<V^h0^,  b.  p.  143  144°/2  mm.  The 

bimolecular  P-ether  is  completely  converted  by 
boiling  methyl  alcohol  and  hydrogen  chloride  into  a 

unimolecular  ether,  C8H14<C^^  0^e,  ^  p  gl°/4  mm., 

l/U 

obtainable  also  from  the  mixed  hydroxycamphors  or 
from  pure  P-hydroxycamphor  by  treatment  with 
sodium  and  methyl  iodide. 

a-Hydroxycamphor,  m.  p.  168 — 169°  (semicarb- 
azone,  m.  p.  182 — 183°),  is  isolated  from  the  mother- 
liquors  in  the  preparation  of  the  bimolecular  p-methyl 
ether  from  Manasse’s  hydroxycamphors.  Altern¬ 
atively,  the  two  constituents  may  be  separated  by 
fractional  crystallisation  of  the  mixed  semicarbazones. 
From  the  semicarbazone  of  m.  p.  183 — 184°  oxalic  acid 
liberates  an  a-hydroxycamphor,  m.  p.  196 — 197° 
(140 — 142°  after  keeping  a  day),  which  gives  with 
thionyl  chloride  a  very  reactive  unimolecular  chloride, 
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C8H14<9^>0.  From  the  semicarbazone  of  m.  p. 

211 — 211-5°  there  is  obtained  p-hydroxycamphor, 
m.  p.  209 — 210°.  C.  Holetns. 

Camphor  and  terpenes.  III.  Transform¬ 
ations  in  the  camphor  series.  J.  Houben  and 
E.  Peankuch  (Ber.,  1926,  59,  [B],  956—962).— 
Camphane-2-carboxylic  acid  is  converted  by  the 
successive  action  of  phosphorus  pentachloride  and 
sodium  hydroxide  into  camph- 
ene-l-carboxylic  acid  (I),  m.  p. 
109 — 110°,  characterised  by 
oxidation  to  eamphenonie  acid, 
conversion  by  hydrogen  chlor¬ 
ide  in  ether-light  petroleum 


OH, 


:2— 9H— CH2 


CMe, 


CH, 


2  I 

ch2:c 


-c-co2h 


(i.) 


into  2-chlorocamphane-2-carboxylic  acid,  m.  p.  146° 
(decomp.),  by  catalytic  reduction  to  dihydroeamphene- 
1-earboxylic  acid  and  by  the  impossibility  of  chlorin¬ 
ating  the  chloride,  b.  p.  108°/21  mm.,  of  the  latter  acid. 
It  behaves  as  a  simple  racemate  resolvable  by  brucine. 
Previous  observations  (Houben  and  Willfroth,  A., 
1913,  i,  970,  1196)  were  obscured  by  the  presence  of 
mixtures  of  the  racemic  and  active  forms ;  the 
“isomeric  eamphenecarboxylamide  ”  then  observed 
is  identified  as  eamphane-2-earboxylamide,  probably 
due  to  incomplete  nuclear  chlorination  of  the  initial 
material. 

Camphene-l-carboxylamide,  suspended  in  dry 
ether,  is  transformed  by  dry  hydrogen  chloride  into 
the  hydrochloride  without  affecting  the  carbon 
skeleton  or  double  linking ;  with  concentrated  aqueous 
hydrochloric  acid,  2-chlorocamphane-2-carboxylamide 
hydrochloride  is  produced,  which  is  immediately 
hydrolysed  by  water  to  2-chlorocamphane-2-carb- 
oxylamide,  in  which  an  exo-compound  cannot  be 
present  in  more  than  small  amount. 

2-Chlorocamphane-2-carboxyl  chloride  has  [a]D 
+19-1°  in  benzene.  H.  Wren. 


Action  of  hydrogen  chloride  on  nopinene.  O. 
Achmatowicz  (Rocz.  Chern.,  1926,  6,  59 — 66). — 
Hydrogen  chloride  combines  with  nopinene  to  give 
bornyl  chloride  and  terpinyl  or  terpene  chloride. 
This  result  is  explicable  on  the  basis  of  Stawinski’s 
theory  (ibid.,  1923,  3,  200)  of  the  analogy  between 
conjugated  double  linkings  and  rings,  whilst  Wagner’s 
theory  (1899)  does  not  afford  a  satisfactory 
explanation.  R.  Truszkowski. 

Sesquiterpenes.  R.  Vesterberg  (Svensk  Kem. 
Tidskr.,  1925,  37, 219—226 ;  from  Chem.  Zentr.,  1926, 
I,  132 — 133). — A  semi-fossilised  Borneo  resin  when 
heated  at  400°  with  activated  nickel  gave  methane, 
hydrogen,  and  an  oil,  which  after  purification  yielded 
a  sesquiterpene,  C15H24,  b.  p.  90 — 92°/l  mm.,  df 
0-9153,  1-5120,  a'f;  1-52°.  By  distillation  with 

sulphur  it  gave  an  oily  naphthalene  derivative,  having 
d\ 9  0-0798,  7ijo  1-5858.  The  picrate  has  m.  p.  115°. 
The  naphthalene  derivative  agreed  in  its  properties 
with  cadalene.  Dammar  resin,  presumed  to  be 
analogous  to  the  fossil  resin,  on  similar  treatment 
yielded  a  sesquiterpene  of  b.  p.  97 — 98°/2  mm.,  df 
0-9120,  nil  1-5100.  When  heated  with  sulphur,  it 
gave  a  naphthalene  hydrocarbon  having  constants 
different  from  those  of  cadalene.  G.  W.  Robinson. 


Isomerism  between  dimeric  ketens  and  cyclo- 
butadiones.  III.  G.  Schroeter  [with  E. 
Finck]  (Ber.,  1926,  59,  [B],  973—991 ;  cf.  A.,  1917, 
i,  145 ;  1920,  i,  852). — Methyl  acetonetetracarboxylate, 
m.  p.  59 — 60°  ( copper ,  nickel,  cobalt,  lead,  mercury, 
calcium,  strontium,  barium,  ferrous,  and  ferric  salts), 
is  obtained  in  40%  yield  from  carbonyl  chloride  and 
methyl  sodiomalonate  in  the  presence  of  benzene. 
Side  reactions  are  due  to  initial  formation  of  the 
chloride,  (C02Me)2CH-C0Cl,  which  partly  decomposes 
into  methyl  methanetriearboxylate  and  the  ester  di- 
or  tri-chloride,  and  to  the  condensation  of  the  acetone¬ 
tetracarboxylate  with  unchanged  malonate  to  methyl 
isobutylenehexacarboxylate, 

(C02Me)2C:C[CH-(C02Me)2]2,  m.  p.  1 14—115°.  Methyl 
acetoneaniltetracarboxylate  has  m.  p.  102°.  Methyl 
acetonetetracarboxylate  is  converted  by  sulphuric 
acid  (10%  S03)  into  methyl  2-methoxyA  :  Q-pyronone- 
3  :  5-dicarboxylate,  m.  p.  122 — 123°  ( sodium ,  potassium, 
barium,  calcium,  strontium,  magnesium,  lead,  zinc, 
cadmium,  copper,  cobalt,  niclcel,  ferrous,  ferric,  and 
silver  salts),  instead  of  the  expected  cyclobutane  deriv¬ 
ative.  It  is  converted  by  methyl  alcohol  into  methyl 
acetonetetracarboxylate,  by  phenylhydrazine  into 
the  monophenylhydrazide, 

CH(C02Me)2-C0-CH(C02Me)-C0-NH-NHPh,  m.  p. 
90 — 91°,  by  aniline  in  benzene  into  the  corresponding 
monoanilide,  m.  p.  114 — 115°  (sodium  and  copper 
salts),  by  undiluted  aniline  into  a  compound, 
C20H20O5N2,  m.  p.  132 — 133°  (decomp.),  and  by  water 
probably  into  methyl  acetonctricarboxylate,  which 
affords  methyl  malonate  when  distilled.  The  sodium, 
potassium,  or  barium  salt  of  methyl  methoxypyronone- 
dicarboxylate  is  decomposed  by  boiling  water  into 
carbon  dioxide,  sodium  methyl  malonate,  methyl 
malonate,  and  acetic  acid.  Towards  pyridine  and 
quinoline,  methyl  2-methoxy-4  :  6-pyronone-3  :  5-di- 
carboxylate  acts  as  a  methylating  agent,  giving  the 
methylpyridinium  salt  of  methyl  2  :  6-dihydroxy- 
1  : 4-benzopyrone-3  :  5-dicarboxylate,  m.  p.  128 — 129° 
(decomp.),  and  thence  1-methylpyridine  [ 1-methyl - 
quinolinium  cliloroplatinate,  m.  p.  230°  (decomp.),  is 
described].  Methyl  2  :  Q-dihydroxy-l  :  i-benzopyrone- 
3  :  5-dicarboxylate,  m.  p.  183 — 185°  (decomp.),  and  its 
trihydrate  were  prepared  [ monosodium ,  disodium, 
monobarium  (-f-2H20),  dibarium  (+H20),  aniline, 
m.  p.  144 — 145°  (decomp.),  and  pyridine  salts]. 

The  isolation  of  pyronone  derivatives  from  methyl 
acetonetetracarboxylate  raises  doubts  about  the 
structure  of  the  compounds  derived  similarly  from 
s-dialkylacetoncdicarboxylic  esters  (loc.  cit.).  The 
production  of  2  :  4  -  diethylci/cfobutane  - 1  :  3-dione 
from  ethyl  diethylcyctobutadionecarboxylate  and 
barium  hydroxide  cannot,  however,  be  a  secondary 
process,  since  the  normal  and  basic  barium  salts  of 
acetonedicarboxylic  and  .s-dicthylacetonedicarboxylic 
acids  decompose  under  similar  conditions  into  carbon 
dioxide  and  acetic  acid  or  dipropyl  ketone  without 
a  trace  of  eyefobutandione  derivatives.  It  is  sug¬ 
gested  that  a  type  of  desmotropy  exists  between 
alkoxypyronones  and  cycfobutadionecarboxylic  esters 
analogous  to  that  observed  between  G-  and  O-acyl 
derivatives  of  (1-diketones.  This  conception  explains 
the  production  of  trialkylacetonedicarboxylic  esters 
by  alkylation  of  dialkylcycfobutadionecarboxylio 
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esters,  the  action  of  chloroformic  esters  on  the  latter 
substances  to  produce  what  are  now  considered 
pyronone  compounds,  and  the  action  of  bromine  on 

Dieckmann’s  compound,  CO<Cq^qq  j>,^C-0-C02R' 

(cf.  A.,  1922,  i,  1156;  Staudinger,  ibid.,  1924,  i,  295). 

H.  Wren. 

Cyclic  derivatives  of  acetonedicarboxylic  acid. 
R.  Malachowski  (Rocz.  Chem.,  1926,  6,  27 — 44). — 
G-Hydroxy-4-acetoxy- 1 :  2-benzopyrone,  m.  p.  91 — 92° 
{quinoline  salt,  m.  p.  167 — 168°),  is  prepared  from 
acetonedicarboxylic  anhydride,  and  yields  with  alcohol 
ethyl  hydrogen  $-acetoxyglutaconate, 
C02Et-CH2-C(0Ac):CH-C02H,  m.  p.  79—80°.  From 
the  silver  salt  of  the  above  pyrone  are  prepared 
4  :  G-diacetoxy- 1 :  2-benzopyrone,  an  oil,  and  4 -acetoxy- 
G-benzoxy-\  :  2-benzopyrone,  m.  p.  111-5 — 112-5°. 
fi-Hydroxy-fi-acetoxyglutaric  anhydride,  m.  p.  115 — 
116°,  is  prepared  by  the  fusion  of  the  above  hydroxy - 
acetoxypyrone,  whilst  the  pyridine  salt,  m.  p.  143°,  of 
the  latter  is  shown  to  be  derived  from  Z-acetyl-1  :  2- 
benzopyrone,  yieldingwith  acids  4 :  6-dihydroxy -Z-acelyl- 
1  :  2-benzopyrone,  m.  p.  125 — 126°,  which  again  on 
heating  with  concentrated  sulphuric  acid  gives  tri- 
acetolactone  5-carboxylic  acid  (4-keto-6-methyl-3  :  4- 
diliydro  -1:2-  benzopyrono  -  5  -  carboxylic  acid). 
Z-Bromo-4 :  6-dihydroxy- 1  :  2-benzopyrone,  m.  p.  149 — 
150°,  and  Z-bromo-G-liydroxy-4-acetoxy-\  :  2-benzo- 
pyrone,  m.  p.  107 — -108°,  are  obtained  from  the  corre¬ 
sponding  pyrone  derivatives.  The  following  further 
compounds  are  described :  plienylhydrazones  of 
G-hydroxy-4-acetoxy-l  :  2-benzopyrone,  m.  p.  166 — 
167°,  of  4  :  6-diliydroxy- 1  :  2-benzopyrone,  m.  p.  176 — 
177°,  of  afi-dihydroxyglutaric  acid,  m.  p.  149°,  3 -bromo- 
4  :  6-diliydroxy-,  m.  p.  187 — 188°,  and  Z-bromo-G-hydr- 
oxy-4-acetoxy-5-cinnamylidene-l  :  2-benzopyrone,  m.  p. 
189 — 191°.  R.  Truszkowski. 

7 - Methoxy - 3 -  (6'- bromohomopiperonyl)  -  2  - 
methyl-1  : 4-benzopyrone.  W.  Baker  (J.C.S., 
1926,  1074 — 1076). — 6-Bromopiperonal,  on  condens¬ 
ation  with  ethyl  cyanoacetate  in  presence  of  piperidine 
followed  by  the  hydrolysis  of  the  resulting  ester,  m.  p. 
31°,  yields  6 -bromopiperonylidenecyanoacetic  acid,  m.  p. 
about  300°  (decomp.),  which  forms  <x-cyano-£S-piper- 
onylpropionic  acid  on  reduction  with  sodium  amalgam. 
P-Piperonylpropionitrile,  when  brominated  in  glacial 
acetic  acid,  forms  the  6-6ro>HO-derivative,  m.  p,  81°, 
which,  on  keeping  in  presence  of  hydrogen  bromide 
and  acetic  acid,  yields  the  corresponding  amide,  m.  p. 
151°.  By  condensation  with  resorcinol  (Hoesch 
synthesis),  the  bromonitrile  gives  G'-bromohomo- 
piperonylresacetoplienone,  m.  p.  163°,  which  by 
successive  acetylation,  hydrolysis,  and  methylation 
gives  7  -  methoxy  -  3  -  (6'  -  bromohomopiperonyl)  -  2  - 
methyl-1  : 4-benzopyrone,  m.  p.  206 — 207°.  This 
synthesis  establishes  the  position  of  the  bromine 
atom  (cf.  A.,  1925,  i,  925).  J.  S.  H.  Davies. 

Oxonium  derivatives  of  benzopyran.  F.  Kebr- 
mann  and  M.  Rieder  (Helv.  Chim.  Acta,  1926,  9, 
4^1 — 499). — The  bases  of  the  condensation  products 
of  acetylacetone,  methylacetylacetone,  benzoylacet- 
one,  and  dibenzoylmethane  with  resorcinol,  phloro- 
glueinol,  or  pyrogallol  (A.,  1901,  i,  559,  603 ;  1903, 
i,  272),  on  treatment  with  methyl  sulphate,  undergo 


simultaneous  methylation  and  conversion  into  the 
methyl  sulphate  oxonium  salt,  according  to  tho 
scheme  (I).  Further  oxonium  salts  are  prepared 


MeO 


(10 

\/\^ 

OSO^OMe 


from  the  aqueous  solutions  of  these  compounds.  Pre¬ 
cipitation  with  sodium  acetate  yields  the  i/'-base. 
Solutions  of  the  7-monomethoxy-derivatives  are 
characterised  by  marked  fluorescence,  which,  in 
general,  entirely  disappears  on  introduction  of  further 
methoxyl  groups.  The  stability  of  the  salts  towards 
water  is  increased  by  the  introduction  of  alkoxy-  or 
aryl  groups,  in  particular  by  introduction  of  methoxyl 
groups.  The  following  are  described :  1-m ethoxy- 
2  :  4-dimethylbenzopyrylium  chloroaurate ;  5:7  -di- 
methoxy  -2:4-  dimethylbenzopyrylium  chloroaurate ; 

1  -methoxy -2  :  3  :  4-trimethylbenzopyrylium  chloroaur¬ 
ate  ;  l-methoxy-i-phenyl-2-melhylbenzopyrylium  per¬ 
chlorate,  chloroplatinate,  nitrate,  bromide',  7  :  S-di- 
methoxy-4-phenyl-2-melhylbenzopyrylium  perchlorate, 
nitrate,  bromide,  dichromale,  chloroplatinate ;  5  :  7 -di- 
methoxy-4-phenyl-2-methylbenzopyrylium  perchlorate, 
chloroplatinate ;  l-methoxy-2  :  4-diphenylbenzopyrylium 
methyl  sulphate,  perchlorate,  bromide,  nitrate,  chloro¬ 
platinate,  and  non-crystalline  anilide ;  7  :  S-dimethoxy- 

2  :  4-diphenylbenzopyrylium  methyl  sulphate,  perchlor¬ 

ate,  chloroplatinate',  5  : 1 -dimethoxy-2  :  4-diphenyl- 
benzopyrylium  methyl  sulphate,  bromide,  nitrate,  per¬ 
chlorate,  chloroplatinate.  1:2: 4-Trihydroxybenzene 
condenses  with  benzoylacetone  in  glacial  acetic  acid 
under  the  influence  of  hydrogen  chloride,  giving 
6  : 1 -dihydroxy A-phenyl-2-melhylbenzopyrylmm  hydro¬ 
chloride.  The  base,  decomp.  210 — 220°,  isolated  by 
precipitation  of  an  aqueous  alcoholic  solution  of  the 
hydrochloride  with  sodium  acetate,  yields,  through 
the  methylation  product,  6  :  7 -dimethoxy-4-phenyl-2- 
meihylbenzopyrylium  chloroplatinate,  perchlorate,  brom¬ 
ide,  nitrate.  M.  Clark. 


Synthesis  of  brazilin  and  hsematoxylin  and 
their  derivatives.  I.  Veratrylidene-7-methoxy- 
chromanone,  and  a  new  synthesis  of  some 
benzopyrylium  salts.  W.  H.  Perkin,  jun.,  J.  N. 
Ray,  and  R.  Robinson  (J.C.S.,  1926,  941 — 953 ;  cf. 
Perkin  and  Robinson,  Proc.  C.S.,  1912,  28,  7). — 
Optimal  conditions  for  the  monomethylation  of 
resorcinol  arc  given.  m-Methoxyphenol,  b.  p.  240 — 
242°,  condenses  with  (3-chloropropionic  acid  (less 
satisfactorily  with  the  [3-bromo-  and  p-iodo-acids)  to 
form  (3-??i-methoxyphenoxypropionic  acid,  and  with 
ethylene  chlorohydrin  and  alcoholic  sodium  ethoxide 
to  yield  m- p-hydroxyethoxyanisole,  b.  p.  290°/15  mm. 
The  latter  compound  is  converted  by  phosphorus 
tribromide  in  benzene  into  a  substance,  m.  p.  65°, 
which  is  probably  the  ethylene  ether  of  ??i-methoxy- 
phenol.  7-Methoxychromanone,  m.  p.  56°,  b.  p. 
197°/30  mm.  [semicarbazone,  m.  p.  222°  (decomp. )], 
is  best  prepared  by  the  action  of  phosphoric  anhydride 
on  methoxyphenoxypropionic  acid  in  boiling  benzene. 
The  product  is  condensed  with  veratraldehyde  in 
acetic  acid  in  a  current  of  hydrogen  chloride,  and  the 
resulting  3-veratrylidene-7-methoxychromanone,  m.  p. 
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141°  ( hydrochloride  described),  is  reduced  by  hydrogen 
and  palladous  chloride  to  3-homoveratryl-l -methoxy- 
chroman  (I),  ra.  p.  96 — 97°  (cf.  Pfeiffer  and  Emmer, 
A.,  1920,  i,  561,  who  claim  to  have  obtained  the 
dihydroketone). 

0 


(I.) 


MeO 


iN/l\/CH-CH2 


OMe 


CH, 


When  homopiperonyl  bromide  is  added  to  the 
sodium  derivative  obtained  from  acetophenone  and 
sodamide,  the  product  is  a  yellow  oil,  which  on 
nitration  yields  dinitrodihomopiperonylamine ;  but  if 
care  be  taken  to  remove  ammonia  before  adding  the 
bromide,  the  nitration  gives  the  expected  di-v>-G-nitro- 
piperonylisobutyrophenone  (II),  m.  p.  160 — 161°. 


(II.) 


CH2<g 


r 


)CH. 

no; 


2  CHBz 

!J2 


Veratraldehyde  is  converted  by  alcoholic  potassium 
hydroxide  into  veratric  acid,  homoveratryl  alcohol, 
and  3  : 4-dimethoxycinnamic  acid  (cf .  Perkin  and 
Stoyle,  J.C.S.,  1923,  123,  3174). 

2-Bromo-o  :  6-dimethoxy-l-hydrindone,  m.  p.  157°, 
prepared  by  bromination  of  dimethoxyhydrindone, 
reacts  with  aqueous-alcoholic  potassium  cyanide  to 
give  the  2-cyaJm-compound,  m.  p.  174°,  and,  when 
less  water  is  used,  a  substance,  m.  p.  256 — 257°.  The 
nitrile  is  converted  by  alcoholic  hydrogen  chloride 
into  ethyl  5  :  G-dimeiIvoxy-\-hydrindone-2-carboxylate, 
m.  p.  138°  (decomp.).  5  :  6-Dimethoxy-l-hydrindone- 
resorcinol  (III),  m.  p.  78°,  and  a  by-product,  m.  p. 
227°,  are  obtained  by  the  action  of  hydrogen  chloride 
on  a  solution  of  dimethoxyhydrindone  and  resorcinol 
in  acetic  acid. 

OH 


MeO^ - 9(OH)-/\ 

MeO!vJ\/£Ha  L  JOH 


or 


CH, 


MeO/N 


C(OH)-0-j 
CH2 


CH, 


\ 


OH 


(III.) 


A  new  synthesis  of  benzopyrylium  salts  by  the 
action  of  anhydrous  ferric  chloride  on  a  solution  of 
an  arylidene  derivative  of  a  cyclic  ketone  is  found 
to  have  limited  application.  Veratrylidene-7-meth- 
oxychromanone  gives  2  :  3-[7 -methoxych romeno (4  :  3)]- 
6  :  7 -dimethoxybenzopyrylium  ferrichioride,  m.  p.  213°; 
2-veratrylidene-\-hydrindone,  m.  p.  175°,  is  converted 
into  2:3-  indeno{\  :  2)  -  6  :  7  -  dimethoxybenzopyrylium 
ferrichioride,  m.  p.  237 — 238° ;  2-veratrylidene-5  :  6- 
dimethoxy-l-hydrindone  into  2  :  3-[5  :  G-dimethoxy- 
indeno(  1  :  2)]-6  :  7 -dimethoxybenzopyrylium  ferrichior¬ 
ide,  m.  p.  246 — 247° ;  2-piperonylidene-5  :  6-di- 
methoxy-l-hydrindone  .  into  2  :  3-[5  :  6-dimethoxy- 
indeno{  1 :  2)]-6  : 1-methyUnedioxybenzopyrylium  ferri¬ 
chioride,  m.  p.  270°  (decomp.) ;  2-(2  :  3-dimethoxy- 
benzylidene)-l-hydrindcme,  m.  p.  124°,  into  2  :  3-indeno- 
(1  :  2)-5  :  Q-dimethoxybenzopyrylium  ferrichioride,  m.  p. 
168°;  and  2' :  3' :  5  :  G-tetramethoxy-2-benzylidene-l- 


hydrindone,  m.  p.  183 — 184°,  into  2  :  3-[5  :  6 -dimeth- 
oxyindeno(  1  :  2)]-5  :  6-dimethoxybenzopyrylium  ferri¬ 
chioride,  m.  p.  211°.  The  reaction  fails  with  2-m- 
methoxybenzylidcne-B  :  G-dimethoxy-l-hydrindone,  m.  p. 
164 — 165°,  2-anisylidene-5  :  6-dimcthoxy-l-hydr- 

indone,  3  :  4 - d imethoxystyryl  veratryl  ketone,  m.  p. 
116°,  and  2-veratrylidene-A: :  6 -dimethoxycoumaranone, 
m.  p.  175°.  2  :  3-[5  :  G-Dimethoxyindcno{\  :  2)]-8- 

methoxybenzopyrylium  ferrichioride,  m.  p.  250°  (de¬ 
comp.),  is  prepared  by  the  action  of  hydrogen  ohloride 
on  a  solution  of  o-vanillin  and  dimethoxyhydrindone 
in  acetic  acid. 

[A  protest  is  entered  against  the  continued  use  of 
“  piperonyl  ”  to  connote  the  radical 
CH202!Cr,H3'CH2',  which  should  be  called  “  homo¬ 
piperonyl.”]  C.  Hollins. 


2-Hydroxy-a-naphthyl  methyl  ketone.  J. 
Tamboe,  G.  Plattner,  and  C.  Zlcn  (Helv.  Chim. 
Acta,  1926,  9,  463 — 466). — An  alcoholic  solution  of 
2-hydroxynaphthyl  methyl  ketone  condenses  with 
benzaldehyde  in  presence  of  sodium  hydroxide,  giving 
fi-naphthajtavanone  (5 :  G-benzo-fi-flavanonc),  m.  p. 
117°  (of.  A.,  1898,  i,  373;  1899,  i,  370).  Tho  bromo- 
. derivative,  m.  p.  148°,  obtained  by  bromination  of 
the  flavanone  in  carbon  disulphide  solution  in  sun¬ 
light  or  at  30 — 35°,  is  decomposed  in  alcoholic  solution 
by  sodium  hydroxide,  yielding  p-naphthaflavone  (A., 
1914,  i,  315).  An  alcoholic  solution  of  2-hydroxy¬ 
naphthyl  methyl  ketone  condenses  with  1-aldehydo- 
4-ethoxynaphthalene,  in  presence  of  sodium  hydr- 
a  oxide,  giving  4' -ethoxy-5 : 6- 
I  x;OEt  2' :  3'  -  dibenzo  -  p  -flavanone 
1-1  (annexed  formula),  m.  p. 

213°,  and  a  smaller  yield 
of  2  -  hydroxy  -  a  -  naphthyl 
P  -  4  -  ethoxy  -  a  -  naphthyl - 
ethenyl  ketone,  m.  p.  144°. 
Condensation  in  absolute  alcohol  gives  the  latter 
as  main  product  with  a  small  yield  of  the  flavanone, 
into  which  it  is  converted  by  treatment  in  hot 
alcoholic  solution  with  excess  of  aqueous  sodium 
hydroxide.  M.  Clark. 


\/ 


\/ 


Phenolphthalol :  preparation,  and  reaction 
towards  oxydases  and  peroxydases.  G.  D. 
Buckner  (Amer.  J.  Physiol.,  1925,  74,  354 — 358). — 
Phenolphthalol,  an  improved  method  for  the  pre¬ 
paration  of  which  is  described,  is  a  satisfactory 
reagent  for  oxydases  and  peroxydases,  but  is  not 
preferable  to  phenolphthalin.  Human  blood  can  be 
detected  at  a  dilution  of  1  in  5  x  106. 

A.  A.  Eldridge. 


Absorption  spectra  of  resorcinolbenzein. 
W.  R.  Orndoref,  R.  C.  Gebbs,  and  C.  V.  Shapiro 
(J.  Amer.  Chem.  Soc.,  1926,  48,  1327 — 1333;  cf.  this 
vol.,  60). — Resorcinolbenzein  in  absolute  alcoholic 
solution  shows  nine  absorption  bands,  the  greater  com¬ 
plexity  of  the  spectrum  as  compared  with  that  of 
benzaurin  (foe.  cit.)  being  ascribed  to  the  pyrone  ring 
of  the  former.  The  colour  of  alcoholic  solutions  of 
resorcinolbenzein  does  not  fade.  The  absorption 
spectra  of  solutions  of  resorcinolbenzein  in  alcoholic 
hydrogen  chloride,  93%  sulphuric  acid,  and  aqueous 
potassium  hydroxide  indicate  the  respective  form¬ 
ation  of  the  hydrochloride,  sulphate,  and  potassium 
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salt.  Pure  resorcinolbenzein  (cf.  Kehrmann  and 
Dengler,  A.,  1909,  i,  249 ;  Pope,  J.C.S.,  1914, 105, 251), 
m.  p.  328 — 329°  in  a  sealed  tube,  does  not  lose  a 
mol.  of  water  when  heated  at  140°  (cf.  Meyer  and 
Gerloff,  A.,  1924,  i,  509).  F.  G.  Willson. 

Synthesis  in  the  thianthren  series.  II.  M. 
Sen  and  J.  N.  Ray  (J.C.S.,  1926,  1139—1142;  cf. 
ibid.,  1921,  119,  1959).— 1  :  4  :  5  :  8 -Tetramethyl- 

thianthren,  m.  p.  242°,  obtained  by  the  interaction 
of  sulphur  monochloride  and  ^-xylene  in  presence  of 
aluminium-mercury  couple,  forms  a  disulphone,  m.  p. 
above  290°.  3  :  7 -Dimethoxy-2  :  G-dih y dr  oxy  thianthren , 
in.  p.  202°,  prepared  similarly  from  guaiacol,  forms 
a  yellow  sodium  salt  and  a  diacetyl  derivative,  m.  p. 
165°.  The  ewo-compounds  derived  from  diazotised 
diaminothianthren  and  (3-naphthol,  resorcinol,  and 
sulphanilic  acid  are  described.  The  thianthren  deriv¬ 
atives,  obtained  by  the  general  method  from  bromo- 
benzene,  35-chlorophenol,  p-cresol,  p-tolyl  methyl 
ether,  the  dimethyl  ethers  of  quinol  and  resorcinol, 
could  not  be  obtained  free  from  sulphur.  Bromo- 
benzene  differs  from  iodobenzene  in  that  the  halogen 
is  not  displaced  during  the  reaction. 

J.  S.  H.  Davies. 

Synthesis  of  naphthathioxins.  R.  Child  and 
S.  Smiles  (J.C.S.,  1926,  957). — Di-[3-naphthyl  ether, 
heated  with  sulphur  and  a  trace  of  iodine  at  280°, 
or  treated  with  sulphur  chloride  and  aluminium 
chloride,  gives  small  yields  of  aa'-naphthathioxin, 
m.  p.  165°,  but  similar  reactions  with  a-naphthyl 
P-naphthyl  ether  (aS'-dinaphthyl  ether)  failed. 
4-Chloro- 1  -hydroxy-  p-naphthyl  2-hydroxy-  a-naphthyl 
sulphide  (Lesser  and  Gad,  this  vol.,  167)  is  readily 
prepared  by  the  interaction  of  P-naphthol  and 
4-chloro-a-naphthol  2-sulphur  bromide  (4-chloro-2- 
bromothiol-a-naphthol),  which  is  obtained  from  the 
corresponding  disulphide  by  the  action  of  bromine 
in  carbon  tetrachloride.  This  ap'-sulphide,  when 
treated  with  dehydrating  agents,  yields  a  substance, 
m.  p.  157°,  which  is  probably  a  naphtha thioxin. 

C.  Hollins. 

Formation  of  2-hydroxypyrroHne-5-carboxylic 
acid  from  glutamic  acid  and  the  conversion 
of  the  former  compound  into  2-hydroxypyrrol- 
idine-2-carboxylic  acid.  E.  Abderhalden  and 
E.  Schwab  (Z.  physiol.  Chem.,  1926,  153,  88—92).— 
Glutamic  acid  when  heated  with  aniline  at  205 — 210° 
is  converted  into  2-hydroxypyrrolinc-b-carhoxylic  acid, 
m.  p.  180°.  This  compound  differs  markedly  from 
the  isomeric  2-pyrrolidone-5-carboxylic  acid,  in 
particular  giving  the  reactions  for  an  unsaturated 
linking  and  also  an  intense  coloration  with  p-di- 
methylaminobenzaldehyde.  With  hydrogen  in  pre¬ 
sence  of  platinum-black,  it  i3  reduced  to  2 -hydroxy- 
pyrrolidine-5-carboxylic  acid  (hydroxyproline),  m.  p. 
204-5°.  W.  0.  Kermack. 

Ultra-violet  absorption  of  a  series  of  eight 
organic  substances  of  the  4-pyridone  type,  in 
water  solution.  E.  R.  Riegel  and  M.  C.  Rein- 
hard  (J.  Amer.  Chem.  Soc.,  1926,  48,  1334 — 1345). — 
Ultra-violet  absorption  spectra  (to  2100  A.)  of 
4-pyridone,  iV-methyl-4-pyridone,  1  ;  4-benzopyrone 
(group  A),  chelidamic  acid,  A-methylchelidamic 


acid,  chelidonic  acid  (group  B),  4-hydroxypiperidine, 
and  AT-methyl-4-hydroxypiperidine  (group  C),  in 
aqueous  solution  are  recorded.  Compounds  of  groups 
A  and  B  show  selective  absorption,  whilst  this  pro¬ 
perty  is  practically  absent  in  group  C.  The  persist¬ 
ence  of  the  absorption  by  compounds  of  group  A  is 
about  three  times  that  shown  by  those  of  group  B, 
whilst  the  absorption  of  the  latter  is  shifted  towards 
the  red,  by  the  introduction  of  the  carboxyl  groups, 
in  accordance  with  Hartley’s  rule,  as  compared  with 
that  of  group  A.  F.  G.  Willson. 

Preparation  of  5-hydroxy- A7-methyloxindole 
etc.  E.  Merck. — See  B.,  1926,  434. 


Manufacture  of  a  new  iodine-substituted 
oxindole.  Chem.  Fabr.  aue  Actien  (vorm.  E. 
Schering). — See  B.,  1926,  514. 

Manufacture  of  poly-iodine-substituted  isatins. 
Chem.  Fabr.  auf  Actien  (vorm.  E.  Schering). — 
See  B.,  1926,  514. 


Preparation  of  2-ketodihydro-  and  2-ketohexa- 
hydro-indole-3-propionic  acids  and  some  of  their 
halogen  derivatives.  Thyroid  activity.  V. 
E.  C.  Kendall,  A.  E.  Osterberg,  and  B.  F.  Mac¬ 
kenzie  (J.  Amer.  Chem.  Soc.,  1926,  48,  1384 — 
1401). — Condensation  of  cyriohexene  oxide  in  presence 
of  sodium  ethoxide  with  ethyl  malonate  affords  the 
ethyl  ester,  (I),  b.  p.  199°/30  mm.,  of  2 -lceto-octahydro- 
benzfuran-Z  -  carboxyl  ic  acid,  in.  p.  120°,  with  loss  of 
carbon  dioxide.  The  sodium  derivative  of  (I)  con¬ 
denses,  in  benzene  suspension,  with  p-bromopro- 
pionic  acid,  and  the  product  yields,  on  hydrolysis, 
the  dicarboxylic  acid,  (II),  m.  p.  199°  (decomp.), 


CH,  CH, 

/\ 

CH2  (jJH— CH-C02Et 
CH,  CH  CO 


/\ 

?h,  (jH— 9-[CH2]2-C02H 


\/ 

CH, 


0 


(T-) 


JH~  CH  CO 

\/  \/ 
CH,  O 


(II.) 


which,  when  heated  at  200°,  is  converted  into  2 -Tceto- 
octahydrobcnzfuraii-3-fi-propionic  acid,  (III),  m.  p. 

81°.  Oxidation  of  the 


CH, 

/\“ 


9H2 

CH-C 

CH, 

CH  C 

CH, 


,Y 


H-[CH,],-CO,H 

O 

(in.) 


water  when  boiled  in 


latter,  as  the  magnesium 
salt,  with  aqueous  brom¬ 
ine  affords  2-I-etocyclo- 
hexane-a-glutaric  acid, 
m.  p.  131°  (phenylhydr - 
azone,  m.  p.  146°,  losing 
xylene,  with  formation 


of  the  corresponding  pyridazinone,  m.  p.  126° 
phenylhydrazone  of  the  ethyl  ester,  unstable,  m.  p 
110°),  and  this,  when  heated  in  a  vacuum  at  200° 
is  converted  into  the  lactone,  2-Tcetohexahydrobenz 
f uran-3-fi-propionic  acid,  m.  p.  100°  ( ethyl  ester,  b.  p 
195 — 200°/8  mm.),  whilst  it  is  converted,  by  the 
action  of  alcoholic  ammonia  at  100°,  into  2 -keto- 
2  :  3  :  4  :  5  :  6  :  7 -hcxahydroindole-Z-$-propionic  acid, 
m.  p.  173°.  The  latter  cannot  be  obtained  by  the 
action  of  ammonia  on  the  above  lactone,  but  is 
converted,  when  boiled  with  concentrated  aqueous 
sodium  hydroxide,  into  the  above  ketocycZohexane- 
glutaric  acid.  Treatment  of  the  ketohexahydro- 
indolepropionic  acid  with  bromine  in  boiling  glacial 
acetic  acid  affords  4  :  6  :  7 -tribromo-2-hetodihydro- 
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bidole-3-^-propionic  acid,  m.  p.  189°.  This  loses 
1  mol.  of  hydrogen  bromide  when  treated  in  alcoholic 
solution  with  OTAT-aqueous  sodium  hydroxide ;  treat¬ 
ment  with  zinc  dust  in  boiling  acetic  acid  (etc.) 
affords  4 :  6-dibromo-2-ketodihydroindole-3-$-27ropio7iic 
acid,  m.  p.  245°,  whilst  boiling  acetic  acid  in  presence 
of  sodium  acetate  converts  it  into  4  :  6-dibromo- 2- 
lceto- 2  :  3-dihydrotTicyo;\oindolc-3-$-propionic  acid,  (IV), 
m.  p.  219°.  The  latter  is  converted,  when  boiled 
•gr  with  aqueous  sodium 

/v  hydroxide,  into  a-(4  :  6- 

I  | — — CH-[CH2]2,C02H  dibromo  -2:3-  imino  - 

Brl  j  j)henyl)glutaric  acid, 

Nv^— m.  p.  219°,  and  is  re- 

duced  by  sodium  amal¬ 
gam  and  water  to  2-ketodxhrjdroi7i\dole-3-$-propionic 
acid,  m.  p.  174°,  which  yields,  when  treated  with 
iodine  in  aqueous  alkali,  a- (2  :  3-iminophenyl)glutaric 
acid,  m.  p.  199°,  and  when  heated  at  175°  or  boiled 
with  acetic  anhydride,  is  converted  into  2-lceto-2  :  3- 
dihydrotvicyc\oindole-3-[i-propionic  acid  (-j-0-5H20), 
m.  p.  90°,  or,  anhydrous,  m.  p.  116°.  Treatment  of 
2-ketodihydroindole-3-p-propionic  acid  with  iodine 
in  glacial  acetic  acid,  in  presence  of  sulphuric  and 
iodic  acids,  affords  a-(4-iodo-2  :  3-iminop}ienyl)glidaric 
acid,  m.  p.  162°,  followed  by  resolidification  and 
decomposition  at  250°,  and  a-(4 :  G-di-iodo-2  :  3- 
iminophenyl)glutaric  acid,  m.  p.  252°.  When  boiled 
in  aqueous  solution,  the  former  is  converted  into 
G-iodo-2-keto-2  :  3-dihydrotncyc\oi>idole  -  3 propionic 
acid,  m.  p.  251°,  and  this,  on  reduction  with  iodine 
and  phosphorus  in  glacial  acetic  acid,  affords  G-iodo- 

2- keto-2  :  3-dihydromdole-3-fi -p ro p ion ic  acid,  m.  p. 

172°.  4  :  G-Di-iodo-2-keto-2  :  3-dihydrotvicyc\oindole- 

3- P -propionic  acid,  in.  p.  242°,  is  obtained  by  boiling 
the  above  di-iodo-derivative  with  glacial  acetic  acid 
in  presence  of  concentrated  sulphuric  acid,  and  is 
converted,  as  above,  into  4  :  6-di-iodo-2-keto-2  :  3- 
dihydromdole-3-fi-propionic  acid,  m.  p.  244°. 

V.  G.  Willson. 

Preparation  of  dicyclic  bases  [tetrahydro- 
quinolines].  J.  D.  Riedel. — See  B.,  1926,  513. 

Synthetical  work  on  the  isoqrunoline  alkaloids. 
I.  Substituted  o-carboxyphenylethylamines. 
G.  E.  Edwards  (J.C.S.,  1926,  740 — 749). — r-Laudan- 
osine,  m.  p.  115°,  is  prepared  easily  by  reduction  of 
papaverine  methosulphate  with  zinc  dust  and  alcoholic 
sulphuric  acid.  Its  oxidation  product,  1-hydroxy- 
6  :  7-dimethoxy-2-methyltetrahydrowoquinolice  (Py- 
man,  ibid.,  1909,  95,  1272),  could  not  be  benzoylated 
(cf.  Freund,  A.,  1889,  977),  but  condenses  with 
homopiperonylonitrile  to  give  6 : 7 -dimethoxy-l- 
(3'  :  4'  -  methylenediozy  -  co  -  cyanobenzyl)  -  2  -  methyltetra  - 
hydrohoquinoline,  m.  p.  171°,  which  is  converted  by 
formaldehyde,  methylal,  or  methylene  iodide  into 
high-melting  bases  not  of  the  tetrahydroepiberberine 
type.  Piperonyl  bromide  and  sodium  ethoxide  react 
to  form  piperonyl  ethyl  ether,  b.  p.  130 — 133°/13  mm. 
Homopiperonylonitrile,  m.  p.  49°,  is  obtained  from 
piper onylpyruvic  acid  oxime,  m.  p.  174 — 175°,  by 
the  action  of  acetic  anhydride. 

For  the  synthesis  of  $-hydroxy-$-(2-carboxy-3  : 4- 
dimethoxyphenyl)ethylamine,  m.  p.  225°  ( picrate ,  m.  p. 
292 — 294° ;  lactone  hydrochloride,  m.  p.  248° ;  acetyl 


derivative  of  the  lactone,  m.  p.  155°),  meconine- 
nitromethane  is  reduced  with  stannous  chloride  and 
hydrochloric  acid.  A  better  yield  results  from  the 
following  series  of  reactions.  Meconineacetic  acid, 
from  opianic  acid  and  malonic  acid  (Liebermahn,  A., 
1887, 47),  is  converted  by  way  of  the  acid  chloride,  m.  p. 
158 — 159°,  into  the  amide,  m.  p.  223 — 224°,  which 
with  sodium  hypochlorite  gives  the  required  base ; 
or  into  the  hydrazide,  which  with  nitrous  acid  gives 
the  azide,  m.  p.  94°,  and  thence  by  Curtius’  reaction 
the  lactone  of  ethyl  $-hydroxy-$-(2-carboxy-3 : 4-di- 
methoxyphenyl)ethylcarbamate,  m.  p.  131°.  This  is 
hydrolysed  by  hot  15%  sodium  hydroxide  solution  to 
give  the  required  amino-acid,  or  by  concentrated 
hydrochloric  acid  at  150°  to  give  $-hydroxy-$-(2-carb- 
oxy-3  :  G-dihydroxyphenyl)ethylamine,  m.  p.  138 — 140° 
(hydrochloride,  m.  p.  262 — 265°).  The  benzylidene 
derivative,  m.  p.  125°,  of  the  dimethoxylactono  base 
forms  a  methiodide,  m.  p.  180°,  which  is  hydrolysed 
by  hot  95%  ethyl  alcohol  to  the  lactone  of  fi-hydroxy - 
(3  -  (2  -carboxy  -3:4-  dimethoxyphanyl)ethylmethylamine 
hydriodide,  m.  p.  220 — 222°  ( hydrochloride ,  m.  p.  233°  ; 
miroso-compound,  m.  p.  108° ;  benzoyl  derivative, 
m.  p.  106°;  free  amino-acid,  m.  p.  190 — 192°). 

m-Meconineacetic  acid,  m.  p.  230 — 231°  ( acid 
chloride,  m.  p.  103 — 104°;  amide,  m.  p.  240 — 241°; 
ethyl  ester,  m.  p.  133°;  methyl  ester,  m.  p.  129°),  is 
similarly  converted  via  the  azide,  m.  p.  100°  (decomp.), 
and  the  lactojie-carbamic  ester,  m.  p.  177 — 178°,  into 
p  -  hydroxy  -  (3  -  (2  -  carboxy  -4:5  -dimethox7jphc7iyl)cth7jl  - 
arnhie,  m.  p.  204 — 205°  (be7izylidene  compound,  m.  p. 
146°,  forms  a  methiodide),  and  $-hydroxy-$-(2-carboxy- 
4  :  o-di77iethox7jphe7i7jl)eth7jlrneth7jlami7ie,  m.  p.  199— 
204°  (decomp.)  ( lactone ,  m.  p.  230 — 231°). 

C.  Hollins. 

Synthesis  of  1  :  2-diby dro-2-methylquinoline . 
A  correction.  F.  A.  Mason  (J.C.S.,  1926,  955 — 
956). — The  compound  previously  described  as  “  1  :  2- 
dihydroquinaldine  ”  (ibid.,  1925,  127,  1032)  is  found 
to  be  2-methylquinoline.  C.  Hollins. 

Crystalline  methylene  bases  of  the  quinoline 
series.  I.  E.  Rosenhauer  [with  H.  Hoffmann 
and  H.  Uncier]  (Ber.,  1926,  59,  [B],  946—948;  cf. 
Mills  and  Raper,  this  vol.,  77). — l-Methyl-2-7nethylene- 
dihydroquinolme,  m.  p.  71 — 72°,  is  obtained  by  cautious 
addition  of  dilute  sodium  hydroxide  to  an  aqueous 
solution  of  2-methylquinoline  methosulphate,  followed 
by  immediate  extraction  of  the  base  with  ether. 
The  quaternary  iodides  from  2  :  4-di-  and  2:4:6- 
tri-methylquinoline  yield  similar  methylene  bases, 
m.  p.  60°  and  43 — 45°,  respectively.  H.  Wren. 

Preparation  of  a  hydroxy-Bz-tetrahydroqxdn- 
oline.  J.  D.  Riedel. — See  B.,  1926,  513. 

Derivatives  of  tetrahydrocarbazole.  V.  Carb¬ 
oxylic  acids.  (Miss)  W.  M.  Collar  and  S.  G.  P. 
Plant  (J.C.S.,  1926,  808 — 810). — Tetrahydrocarb- 
azole-G -carboxylic  acid,  m.  p.  282°  (7nethyl  ester,  in.  p. 
158°;  ethyl  ester,  m.  p.  119°),  is  obtained  by  boiling 
cyc\ohexanone-p-carboxyphenylhydrazo7ie,  in.  p.  236°, 
with  dilute  sulphuric  acid.  In  a  similar  manner  the 
o-carboxyphe7iylhydrazo7ie,  m.  p.  162°,  gives  tetra- 
hydrocarbazole-3-carboxylic  acid.,  m.  p.  203°  (methyl 
ester,  m.  p.  124°;  ethyl  ester,  m.  p.  76°),  whilst  from 
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the  m-carboxyphenylhydrazone,  m.  p.  176°  (decomp.), 
is  obtained  a  mixture  of  letrahydrocarbazole-5-  and 
-7 -carboxylic  acids,  separable  by  fractional  crystal¬ 
lisation  into  an  acid  of  m.  p.  287°  (: methyl  ester,  m.  p. 
155°;  ethyl  ester,  m.  p.  146°)  and  an  acid  of  m.  p. 
210°  ( methyl  ester,  m.  p.  93°).  The  higher-melting 
acid  predominates  in  the  mixture.  C.  Hollins. 

Doebner’s  reaction.  V.  R.  Citjsa  and  G. 
Barattini  (Gazzetta,  1926,  56,  131 — 134). — It  has 
been  shown  previously  (A.,  1921,  i,  195)  that  the 
reaction  between  (3-naphthylaminc,  pyruvic  acid,  and 
an  aromatic  aldehyde  yields,  besides  a-aryl-p-naphtha- 
cinchonic  acid  as  principal  product,  also  the  corre¬ 
sponding  tetrahydrogenated  compound,  which  may 
be  readily  converted  into  the  non-hydrogenated 
compound  by  treatment  with  alkaline  permanganate 
solution.  The  opposite  change,  viz.,  the  con¬ 
version  of  the  non-hydrogenated  into  the  hydrogen¬ 
ated  compound,  has  now  been  effected,  in  the  case 
of  a-phenyl-(3-naphthacinehonic  acid  and  a-phenyl- 
(3-naphthaquinoline  by  reduction  with  sodium  amal¬ 
gam.  Further,  the  tetrahydrogenated  acid,  when 
heated  with  soda-lime,  undergoes  decarboxylation 
and  dehydrogenation  to  the  non-hydrogenated  base. 
If,  on  tho  other  hand,  a-phenyltetrahydro-p-naphtha- 
cinchonic  acid  is  heated  in  a  vacuum  at  a  temper¬ 
ature  slightly  above  its  m.  p.  as  long  as  carbon 
dioxide  is  liberated,  the  hydrogenated  base  is  obtained. 

T.  H.  Pope. 

Some  transformations  of  ethyl  3-methylpyr- 
role-4-carboxylate.  H.  Fischer  and  0.  Wiede¬ 
mann  (Z.  physiol.  Chem.,  1926,  155,  52 — 71). — 
FAhyl  Z-methylpyrroleA :  5-dicarboxylale,  m.  p.  63°, 
and  5-carbomethoxyA-carbethoxy-Z-methylpyrrole,  m.  p. 
59°,  arc  obtained  by  the  action  of  alcohol  and  hydrogen 
chloride,  and  ethereal  diazomethane,  respectively, 
on  4-carbethoxy-3-metliylpyiTole-5-carboxylie  acid. 
Above  its  m.  p.,  the  latter  affords  ethyl  Z-rmlhyl- 
pyrroleA-carboxylale,  m.  p.  73°,  whilst  treatment  with 
hydrocyanic  acid  and  hydrogen  chloride  yields 
ethyl  2-aldehydo-Z-methylpyrroleA-carboxylate,  m.  p. 
121°  (phenylhydrazone ,  m.  p.  154°;  semicarbazone, 
m.  p.  224°;  azlactone,  m.  p.  192°;  oxime,  m.  p.  167°, 
from  which  the  corresponding  nitrile,  m.  p.  135°,  is 
obtained  by  boiling  with  acetic  anhydride),  and  this, 
with  sodium  ethoxide  and  hydrazine,  affords  2  :  3- 
dimethylpyrrole.  Condensation  of  ethyl  3-methyl- 
pyrrole-4-carboxylate  with  the  above  aldehyde  in 
presence  of  hydrochloric  acid  affords  bis-(4-carbethoxy- 
Z-methylpyrryl)methene,  orange,  m.  p.  129°  ( hydro¬ 
chloride ,  red,  m.  p.  195°).  The  methene  hydrochloride, 
reddish-yellow,  m.  p.  21S°  after  sintering  at  190°, 
obtained  similarly  from  the  aldehyde  and  ethyl 
2 : 4-dimethylpyrrole-3-carboxylate,  is  described. 

2- Aldehydo-Z-meOiylpyrroleA-carboxylic  acid,  m.  p. 
255°  (sublimes  at  230 — 240°),  yields  2-aldehydo-Z- 
meXhylpyrrole,  m.  p.  95°,  when  heated  at  190 — 200° 
under  reduced  pressure.  Condensation  of  ethyl 

3- ethylpyrrole-4-carboxylate  with  acetonitrile  in 
ethereal  hydrogen  chloride  affords  ethyl  2-acetyl-Z- 
rnethylpyrroleA- carboxyla te ,  m.  p.  117°,  which,  with 
sodium  ethoxide  and  hydrazine,  yields  Z-methyl-2- 
ethylpyrrole  [picrate  (aldehyde  :  picric  acid  =  2:1), 
m.  p.  137°].  2-Acetyl-Z-methylpyrroleA-carboxylic 


acid,  m.  p.  272°  (sublimes  250 — 260°),  yields  2 -acelyl- 
Z-meihylpyrrole,  m.  p.  98°,  when  heated.  Con¬ 
densation  of  ethyl  3-methylpyrrole-4-carboxylate 
with  chloroacetonitrile  affords  similarly  ethyl  2-chloro- 
acetyl-Z-methylpyrroleA-carboxylale,  m.  p.  115°.  When 
heated  with  acetic  anhydride  and  sodium  acetate, 
4  -  carbethoxy  -  3  -  methylpyrrole  -  5  -  carboxylic  acid 
affords  the  “  pyrocoU,”  (I),  pale  yellow,  m.  p.  108°. 


CO  CH 

/\/% 
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When  heated  with  alcoholic  hydrazine  hydrate,  ethyl 

3- methyIpyrrole-4  :  5-dicarboxylate  yields  successively 
ethyl  Z-methylpyrrole-5-carbohydrazideA-carboxylaie, 
m.  p.  165°  ( hydrochloride ;  benzoyl  derivative,  m.  p. 
232°;  phenylthiosemicarbazide,  m.  p.  185°;  glyoxal 
condensation  product,  m.  p.  330° ;  condensation  product 
with  ethyl  2-aldehydo-Z-meihylpyrroleA-carboxylate, 
m.  p.  221°),  and  the  pyrryldiketodiazine,  (II),  sublimes 
290 — 310°  (slight  decomp.),  m.  p.  not  below  360°. 

4- Carbohydrazido-Z-methylpyrrole-5-carboxylic  acid, 

m.  p.  235°,  is  obtained  by  the  action  of  alcoholic 
hydrazine  hydrate  on  the  potassium  salt  of  4-carb- 
ethoxy-3-methylpyrrole-5-carboxylic  acid.  Treat¬ 
ment  of  the  above  hydrochloride  with  aqueous 
sodium  nitrite  affords  the  corresponding  azide  (ex¬ 
ploding  at  80°)  which,  when  boiled  with  methyl 
alcohol,  yields  methyl  4-carbethoxy-Z-methylpyrrole- 

5- carbamate,  m.  p.  108°.  Z-M  ethylpyrrole  A  :  5-di- 
carboxylic  acid,  m.  p.  221°,  is  described.  Condens¬ 
ation  of  3-methylpyrrole  with  magnesium  ethyl 
bromide,  followed  by  treatment  with  ethyl  chloro- 
formate,  affords  ethyl  Z-methylpyrrole-2-carboxylale, 
m.  p.  56°,  which,  on  treatment  with  hydrocyanic 
acid  and  hydrogen  chloride,  affords  ethyl  5-aldehydo- 
Z-methylpyrrole-2-carboxylatc,  m.  p.  107°  ( semicarb - 
azone,  m.  p.  230°).  Ethyl  3-methylpyrrole-4-carb- 
oxylate  is  obtained  by  distilling  barium  4-carb- 
ethoxy-3-methylpyrrole-5-carboxylate. 

F.  G.  Willson. 


Ethyl  2-methylpyrrole-3-carboxylate,  its  con¬ 
version  into  a  stable  tripyrrylmethane  and  tetra- 
pyrrylethane,  and  other  syntheses.  H.  Fischer 
and  F.  Schubert  (Z.  physiol.  Chem.,  1926,  155, 
72 — 95). — Application  of  the  Gattermann  aldehyde 
synthesis  to  ethyl  2-methylpyrrole-3-carboxylate,  (I), 
(cf.  Benary,  A.,  1911,  i,  319)  affords  the  ethyl  ester, 
(II),  m.  p.  136°,  of  5-aldehydo-2-methylpyrrole-2-carb- 
oxylic  acid,  m.  p.  280°  (decomp.).  The  phenylhydr¬ 
azone,  m.  p.  143°,  oxime,  m.  p.  159°,  and  semicarb¬ 
azone,  m.  p.  263°,  of  (II)  are  described.  Hydrogen 
in  presence  of  platinum  converts  the  latter  into 
formaldehyde  and  5-{Z-carbethoxy-2-methylpyrryl)- 
carbinol,  m.  p.  102°  (cf.  Fischer  and  Stern,  this  vol., 
303),  which,  when  boiled  with  glacial  acetic  acid, 
affords  di-5-(Z-carbethoxy-2-methylpyrryl)methane,  m.  p. 
333°,  the  latter  being  also  obtained  by  condensing 
(I),  with  formaldehyde  in  presence  of  alcoholic 
hydrogen  chloride,  and  by  catalytic  reduction  of 
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(II)  in  glacial  acetic  acid.  Treatment  of  (I)  with 
malononitrile  in  ethereal  hydrogen  chloride  affords 
ethyl  5-cyanoacetyl-2-methylpyrrole-3-carboxylate,  m.  p. 
242°  (decomp.),  which  was  also  prepared  from  the 
corresponding  chloroacetyl  derivative.  Diazobenz- 
enesulphonic  acid  couples  with  (I)  to  give  a  reddish- 
brown  dye.  Condensation  of  (II)  with  ethyl  malonate 
in  presence  of  methylamine  affords  ethyl  2-methyl-5- 
{u>-dicarbethoxyvinyl)pyrrole-3-carboxylaie,  m.  p.  174°. 
Ethyl  cyanoacetate  yields  similarly  ethyl  2-methyl- 
5-(co  -  cyano  -  co'- carbethoxyvinyl)pyrrole  -  3  -  carboxylate, 
m.  p.  175°,  whilst  malononitrile  affords  the  corre¬ 
sponding  -5-(<6-dicya7iovinyl)pyrrole,  m.  p.  196°. 
Condensation  with  acetone,  methyl  ethyl  ketone, 
and  acetophenone  affords  $-5-{3-carbethoxy-2-methyl- 
pyrryl)vinyl  methyl,  m.  p.  165°,  ethyl,  m.  p.  167°, 
and  phenyl  ketone,  m.  p.  166°,  respectively.  Condens¬ 
ation  of  (I)  with  benzaldehyde,  p-tolualdehyde,  and 
p-nitrobenzaldehydc  affords  di-(3-carbethoxy-2-methyl- 
pyrryl)phenyl- ,  m.  p.  231°,  -p -tolyl-,  m.  p.  233°,  and 
-p -nitrophenyl-methane,  m.  p.  254°. 

Di- (3  -  carbethoxy  -  2  -  methylpyrryl)  -  p  -  dimethylamino- 
phenyl-,  m.  p.  240°,  -phenylmethyl- ,  m.  p.  235°, 
-methylethyl-,  m.  p.  182°,  -methyl-,  m.  p.  199-5°,  and 
-diphenyl-methane,  are  obtained  analogously  from 
the  appropriate  aldehydes.  Di-{3-carbethoxy-2 : 4- 
dimethylpyrr]jl)-phenylmethyl- ,  m.  p.  221°,  and  -di- 
phenyl-methane,  m.  p.  224°,  are  described.  The 
action  of  chloroacetonitrile  on  di-(3-carbethoxy-2- 
methylpyrryl)dimetliylmethane  affords  a  product, 
m.  p.  217°,  identical  with  that  obtained  by  the  action 
of  chloroacetonitrile  on  (I),  whilst  hydrocyanic  acid 
and  hydrogen  chloride  yield  (II).  Condensation  of 
(I)  with  (II)  affords  lri-(3-carbethoxy-2-melhylpyrryl)- 
methane,  m.  p.  246°,  which,  on  treatment  with  hydro¬ 
chloric  acid,  yields  the  corresponding  dipyrrylmethene, 
yellow,  m.  p.  179 — 180°  (decomp.)  ( hydrochloride , 
red,  m.  p.  198°),  this  being  also  obtained  by  the  action 
of  alcoholic  hydrogen  chloride  on  (II),  and  by  con¬ 
densing  (I)  with  glyoxal  in  aqueous  alcohol.  In 
absolute  alcohol,  the  latter  condensation  affords 
tetra-(2-mcthyl-3-carbelhoxypyrryl)methane,  m.  p.  273°. 
Treatment  of  (II)  with  bromine  in  acetic  acid  affords 
di-  (i-bromo-3-carbethoxy-2-mcthylpyrryl)methene,  light 
red,  m.  p.  214°  [{hydrobromide,  violet,  m.  p.  185° 
(decomp.)],  of  which  complex  nickel,  copper,  zinc, 
and  cobalt  salts  are  described.  Condensation  of 
pyrrole-2-aldehyde  with  ethyl  cyanoacetate,  ethyl 
malonate,  and  malononitrile  affords  2-(a-pyano-u' - 
carbethoxy  vinyl)-,  m.  p.  139°,  2-(u-dicarbelkoXytvinyl)-, 
m.  p.  132°,  and  2-(o>  -dicyanovinyl)-pyrrole,  m.  p.  136°, 
respectively.  F.  G-.  Willson. 

Friedel-Crafts  syntheses  of  pyrryl  ketones. 
H.  Fischer  and  F.  Schubert  (Z.  physiol.  Chcm., 
192G,  155,  99 — 112). — Both  2-  and  3-pyrryl  ketones 
can  be  obtained  in  good  yields  from  substituted 
pyrroles  and  acyl  chlorides  by  condensation  in  carbon 
disulphide  solution  in  presence  of  aluminium  chloride, 
the  latter  being  preferably  added  last.  In  some  cases, 
the  expected  ketones  are  accompanied  by  by-products 
of  high  m.  p.  Acetyl  chloride  and  ethyl  2  : 4-di- 
methylpyrrole-3-carboxylate  thus  afford  a  blue- 
violet  product,  from  the  alcoholic  solution  of  which 
only  the  colourless  ethyl  5-acetyl-2 : 4-dimethyl- 


pyrrole-3-carboxylate,  m.  p.  139°,  and  a  substance, 
m.  p.  207°,  could  be  isolated.  Analogous  preparations 
are  described  of  ethyl  3-acetyl-2  : 4-dimethylpyrrole- 
5-carboxylate,  m.  p.  143°,  ethyl  5-acetyl-2-methylpyr- 
role-3-carboxylate,  m.  p.  152°,  ethyl  5-chloroacetyl- 

2  :  4-dimethylpyrrole-3-carboxylate,  m.  p.  187°,  ethyl 

3  -  chloroacetyl -2  :  4-  dimethylpyrrole- 5 -carboxylate, 
m.  p.  162°,  ethyl  5-chloroacetyl-2-methylpyrrole-3-carb- 
oxylate,  m.  p.  216°  (also  obtained  from  ethyl  2-methyl- 
pyrrole-3-carboxylate  and  chloroacetonitrile),  and 
ethyl  3-propionyl-2  :  4-dimethylpyrrole-5-carboxylale, 
m.  p.  140°.  Hydrolysis  of  the  last-named  affords 
the  corresponding  -5-carboxylic  acid,  m.  p.  213° 
(decomp.),  which  on  distillation  yields  3-propionyl- 
2  : 4 -dimethylpyrrole,  m.  p.  123°.  Propionyl  chloride 
and  ethyl  2  :  4-dimethylpyrrole-3-carboxylate  yield 
similarly  ethyl  5-propionyl-2  :  4-dimethylpyrrole-3- 
carboxylate,  m.  p.  151°,  together  with  a  substance, 
m.  p.  233°,  acidified  alcoholic  solutions  of  which  are 
orange;  butyryl  chloride  yields  analogously  ethyl 
5-butyryl-2  :  i-dimelhylpyrrole-3-carboxylale,  m.  p.  136°, 
together  with  a  substance,  m.  p.  190°.  Ethyl  3-butyryl- 
2  : 4-dimethylpyrrole-5-carboxylate,  m.  p.  116°,  ethyl 
5-butyryl-2-meth7jlpyrrole-3-carboxylate,  m.  p.  131°, 
ethyl  5-benzoyl-2-methylpyrrole-3-carboxylate,  m.  p. 
167°,  4-acetyl-2  :  3  :.5 -trimethylpyrrole,  m.  p.  209° 
[by-product,  m.  p.  259°  ( hydrochloride ,  red)],  4 -pro- 
pionyl-2  :  3  :  5 -trimethylpyrrole,  m.  p.  154°,  4-benzoyl- 
2:3:  5 -trimethylpyrrole,  m.  p.  174°,  ethyl  5-benzoyl- 
2  : 4-dimethylpyrrole-3-carboxylate,  m.  p.  108°,  and 
ethyl  3-benzoyl-2  :  4-dimethylpyrrole-5-carboxylate,  m.  p. 
118°,  are  described.  The  action  of  acetyl  chloride  on 
acetonepyrrole  yields  a  red,  amorphous  product. 

F.  G.  Willson. 

Complex  salts  obtained  by  the  action  of 
a-picoline  on  alkali  hexachloroiridites.  M. 
Gotllot  (Compt.  rend.,  1926,  182,  1090 — 1092). — 
Substitution  of  a-picoline  for  pyridine  in  reactions 
with  alkali  hexachloroiridites  gives  considerable 
difference  in  results  (cf.  Deldpine,  A.,  1923,  i,  89,  135, 
243,  480).  If  the  mixture  is  maintained  at  100°  for 
0-5  hr.,  trichlorotri-a-picolinoiridite,  Ir(C6H7N)3Cl3, 
is  formed  with  trichlorodi-a-picolinoaquoiridite, 
Ir(C6H7N),H,OCl3,  as  an  intermediate  product.  At 
lower  temperatures,  the  reaction  takes  place  very 
slowly,  the  products  being  resinous .  When  ammonium 
hexachloroiridite  was  used,  ammonium  a-picolino- 
tetrachloroiridite,  (NH4)2Ir(C6H7N)Cl6,  was  obtained ; 
this  with  excess  of  the  former  and  in  presence  of 
ammonium  chloride  and  a-picoline  yields 
(Ir,C6H7N,Cl5)(C0H7N,H)2,2(NH4)3IrClB,3NH4Cl, 
C6H7N,HC1.  The  potassium  analogue  of  this  substance 
was  also  obtained.  The  action  of  the  calculated 
quantity  of  hydrochloric  acid  ontrichlorodi-a-picolino- 
aquoiridite  in  presence  of  a  large  excess  of  a-picoline 
hydrochloride  yields  (Ir,C6H7N,Cl6)(C6H7N,H)2,  from 
which  the  silver  derivative  was  prepared.  It  was  not 
found  possible  to  obtain  compounds  containing  more 
than  3  mols.  of  a-picoline.  Oxidation  of 
(Ir,C6H7N,Cl5)(C6H7N,H)2  by  means  of  concentrated 
nitric  acid  yielded  a-picoline  hydrogen  a-picolino- 
telrachloroiridate,  whilst  trichlorodi-a-picolinoaquo- 
iridite  is  converted  quantitatively  by  aqua  regia  into 
tetrachlorodi-a-picolinoiridate.  H.  J.  Evans. 
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Pharmaceutical  products  [quinolines].  J. 
Callsen. — See  B.,  1926,  464. 

Triphenylmethyl.  XXXV.  Halogen-sub¬ 
stituted  acridyls.  Reactivity  of  the  halogen  in 
them.  M.  Gomberg  and  D.  L.  Tabern  (J.  Amer. 
Chem.  Soc.,  1926,  48,  1345—1358;  ef.  A.,  1925,  i, 
1266). — In  extension  of  the  “  quinoidation  ”  hypo¬ 
thesis  previously  formulated  (Gomberg  and  Blicke, 
A.,  1923,  i,  913)  to  explain  the  lability  of  certain 
nuclear  halogen  atoms  in  derivatives  of  triphenyl¬ 
methyl,  a  scries  of  eight  chlorine-substituted  C-phenyl- 
Ar-phenylacridols  has  been  prepared,  from  the  salts 
of  which,  in  all  cases  save  one,  the  corresponding 
chloroacridyls  have  been  obtained.  The  nuclear 
halogen  atoms  of  each  of  these  acridyls  retain  their 
benzenoid  immobility  in  all  cases  except  those  in 
which  it  is  in  the  a -position  with  respect  to  the 
aryl-substituted  carbon  atom  of  the  acridyl  nucleus, 
when  the  lability  becomes  equal  to  that  obtaining 
in  para-halogcnated  triarylmethyls  and  xanthenyls. 
This  is  interpreted  as  indicating  that  in  the  diphenyl- 
acridyls  only  the  two  benzenoid  rings  of  the  acridyl 
nucleus  are  capable  of  benzenoid-quinonoid  tauto- 
merisation,  and  it  is  concluded  that  in  the  acridyls, 
in  common  with  other  free  radicals,  selective  absorp¬ 
tion  and  quinonoid  tautomerisation  are  concomitant 
phenomena. 

lO-Phenyl-5-p-chlorophenyl-5-acridol,  m.  p.  178 — 
179°  ( methyl  ether,  m.  p.  169°;  ethyl  ether,  m.  p. 
157°),  is  obtained  by  the  action  of  magnesium 
'P-chlorophenyl  bromide  on  N -phenyl  acridone.  When 
treated  with  acetyl  chloride  and  hydrogen  chloride 
in  benzene-chloroform,  it  yields  a  chloride-hydro- 
chloride,  yellow,  which  is  converted  into  the  normal 
chloride  when  boiled  in  chloroform  with  calcium 
carbonate.  The  latter  affords  the  corresponding 
free  radical  when  treated  with  zinc  dust  in  bromo- 
benzene,  and  from  the  solution  the  peroxide,  m.  p. 
183°  (decomp.),  and  iodide,  brick-red,  were  obtained. 
Reduction  of  the  acridol  affords  the  corresponding 
acridan,  m.  p.  147 — 148°,  without  removal  of  the 
nuclear  halogen  atom.  lQ-Phcnyl-5-m-chlorophcnyl- 
5-acridol,  m.  p.  177°,  its  chloride-hydrochloride,  chloride, 
the  corresponding  acridyl,  its  peroxide,  m.  p.  192 — 
193°  (decomp.),  and  iodide,  and  the  acridan, 
m.  j).  147°,  lQ-phenyl-5-0-chlorophenyl-5-acridol,  m.  p. 
178°,  its  chlorides,  the  corresponding  acridyl,  and  its 
peroxide,  m.  p.  186 — 187°  (decomp.),  and  iodide, 
dark  red,  and  the  acridan,  m.  p.  183 — 184°,  are 
obtained  similarly,  the  nuclear  halogen  being  immo¬ 
bile  in  both  series.  Condensation  of  4-cblorodiphenyl- 
amine-2-carboxylic  acid  (cf.  Ullmann  and  Wagner, 
A.,  1907,  i,  846;  1910,  i,  254)  with  iodobenzene  in 
boiling  nitrobenzene  in  presence  of  potassium  iodide 
and  copper-bronze  affords  i-chlorolriphenylamine-2 - 
carboxylic  acid,  m.  p.  157 — 158°,  which,  when  heated 
with  phosphorus  pentachloride  and  aluminium 
chloride  in  benzene,  is  converted  into  3-chloro-10- 
phenylacridone,  m.  p.  229 — 230°.  Condensation  of 
the  latter  with  magnesium  phenyl  bromide  affords 
‘3-chloro-5  : 10-diphenyl-5-acridol,  m.  p.  about  202°, 
from  which  the  chloride-hydrochloride  and  chloride, 
the  acridyl  and  its  peroxide,  m.  p.  218 — 219°  (decomp.), 
and  iodide,  and  the  acridan,  m.  p.  197°,  are  obtained 


as  above,  the  nuclear  halogen  not  being  removable. 
Similarly,  5-chlorodiphenylamine-2-carboxylic  acid 
affords  5-chlorotriphenylamine-2-carboxylic  acid,  m.  p. 
138°,  2-chloro-10-phenylacridone,  yellow,  m.  p.  288 — - 
289°,  and  2-chloro-b : 10-diphenyl-5-acridol,  m.  p. 
155°  ( chloride-hydrochloride ,  hygroscopic,  and  chloride). 
When  the  last-named  chloride  is  shaken  with  zinc 
dust,  water,  and  carbon  disulphide,  1-5  atomic 
equivalents  of  chlorine  are  removed,  indicating 
that  the  formation  of  the  acridyl  radical  is  followed 
by  the  usual  elimination  of  0-5  atomic  equivalent 
of  halogen  from  a  radical  of  the  “  second  order  ”  (cf. 
A.,  1923,  i,  913).  The  colour  of  the  latter  is  about 
as  intense  as  that  of  the  free  acridyl.  Its  peroxide, 
obtained  by  exposing  the  carbon  disulphide  solution 
to  the  atmosphere,  has  m.  p.  about  200°.  The 
lability  of  the  nuclear  halogen  atom  is  also  indicated 
by  the  formation  of  the  chloride  of  the  corresponding 

2- a?M7(?io-dcrivativc,  brick-red,  when  the  above 
normal  chloride  is  warmed  with  aniline.  When 
boiled  with  anhydrous  formic  acid,  the  above  acridol 
is  reduced  to  the  corresponding  acridan,  m.  p.  146 — 
147°,  without  removal  of  the  nuclear  halogen  atom 
(cf.  Guyot  and  Kovache,  A.,  1913,  i,  647).  The 
following  compounds,  prepared  by  reactions  analogous 
to  those  above,  are  described  :  4'  :  4 " -dichlorotri- 
phenylamine-2-carboxylic  acid,  m.  p.  220 — 221°; 

3- cMoro-10-p-chlorophenylacridone,  m.  p.  not  below 
270° ;  2-chloro-5-phenyl-l0-j)-chlorophenyl-5-acridol, 
m.  p.  169 — 170°  ( chloride-hydrochloride  and  chloride), 
the  corresponding  acridyl  [peroxide,  m.  p.  223 — 224° 
(decomp.) ;  iodide],  and  acridan,  m.  p.  163° ;  2'  :  2"- 
dichlorotriphenylaviine-2-carboxylic  acid,  m.  p.  212 — 
213°;  1-chloro-lO-o-chlorophenylacridone,  golden- 
yellow  ;  l-chloro-5-phenyl-10-o-chlorophenylacridol, 
m.  p.  158 — 159°  ( chloride-hydrochloride  and  chloride), 
the  corresponding  acridyl  peroxide,  decomp.  197 — 
198°,  iodide,  and  acridan,  m.  p.  135°;  2' :  5 '-di- 
chlorodiphenylamine-2-carboxylic  acid,  m.  p.  235°; 
2'  :  5'  :  2"  :  5"-  letrachlorotriphenylamine  -  2  -  carboxylic 
acid,  m.  p.  223 — 227° ;  1  :  i-dichloro-10-{2  :  5-dichloro- 
phenyl)acridone  ;  and  1 : 4:-dichloro-o-phenyl-l0-{2 :  5- 
dichlorophenyl)acridol.  The  last-named  yields  the 
corresponding  acridan  when  reduced  with  zinc  dust 
and  acetic  acid,  without  loss  of  nuclear  halogen. 

P.  G.  Willson. 

Pyrazolone  series.  Action  of  thiosemicarb- 
azide  and  semicarbazide  on  ketonic  esters.  I. 
S.  C.  De  (J.  Indian  Chem.  Soc.,  1926,  3,  30 — 40). — 
Ethyl  acetoacetate  reacts  with  semicarbazide  and 
thiosemicarbazide  to  yield,  initially,  the  corresponding 
semi-  and  thiosemi-carbazones.  These,  with  ammonia, 
yield  the  corresponding  pyrazolone  derivatives  with 
the  elimination  of  alcohol.  When  heated  alone  or 
with  alcohol  or  water,  the  semicarbazones  yield 
methylpyrazolone,  alcohol,  water,  and  carbon  dioxide 
being  eliminated,  whilst  the  thiosemicarbazone  yields 
a  thiocarbamide  derivative  of  the  pyrazolone,  alcohol 
only  being  eliminated.  In  dilute  sodium  carbonate 
solution,  the  semi-  and  thiosemi-carbazones  condense 
with  a  second  mol.  of  ethyl  acetoacetate.  The 
following  new  compounds  are  obtained  by  theso 
methods :  3-mcihylpyrazolone-\-thiocarbamide,  m.  p. 
180°  [4 : 4' -dibromo-  and  4-6rcw?o-derivatives,  m.  p. 
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250°  and  220°,  respectively;  4-6enzene<izo-derivative, 
m.  p.  217°  (decomp.) ;  4-iso»iO-o-so-derivative,  m.  p.  180° 
{silver  salt)] ;  2-methyl\sopyrazolone-\-thiocarbamide 
hydrochloride,  m.  p.  151°;  ethyl  3-methylpyrasolonc-l- 
thiocarbonyl-$-aminocrotonate,  m.  p.  145°  ( silver  salt); 

3- methylpyrazolonc-Y-carbamidc,  m.  p.  192°  [4 : 4'- 

di&roww-derivative,  m.  p.  225°;  4-benzeneazo-denv- 
ative,  m.  p.  235°;  4-iso?i?'froso-derivative,  m.  p.  210° 
(silver  salt)] ;  3  -  methyl  is  opyrazolone  hydrochloride  ; 

ethyl  3-methylpyrazolcme-\-carbomjl-$-aminocrotonate, 
in.  p.  175 — 176°  (decomp.)  ( silver  salt). 

J.  W.  Baker. 

Manufacturing'  barbituric  acid  derivatives. 
L.  Thorp.— See  B.,  1926,  514. 

Reaction  of  mesoxalic  acid  with,  carbamide. 
H.  Biltz  and  G.  Schiiemann  (J.  pr.  Ckem.,  1926, 
[ii],  113,  101 — 104). — -Michael’s  synthesis  of  allant- 
oin  (A.,  1884,  426)  has  been  repeated,  but  his  results 
■were  obtained  only  if  the  mesoxalic  acid  and  carbamide 
■were  moist.  If  water  was  eliminated  from  the  mixture 
before  heating  (to  110°),  water,  ammonia,  and  carbon 
mon-  and  di-oxide  were  evolved;  the  residue  was 
chiefly  ammonium  oxalurate.  J.  M.  Gulland. 

Compound  of  veronal  with  pyramidone.  II. 
P.  Pfeiffer  and  O.  Angern  (Z.  physiol.  Chem.,  1926, 
154,  276—289 ;  cf.  A.,  1925,  i,  1318).— The  mixed 
m.-p.  curve  method  indicates  that  veronal,  but  not 
diethylveronal,  forms  molecular  additive  compounds 
with  acetamidoantipyrine,  m.  p.  169 — 169-5°,  anti- 
pyrine,  and  sarcosine  anhydride,  m.  p.  151°  after 
softening  at  131°,  but  not  with  benzanilide  or  ketones ; 
diphenylamine  behaves  similarly  to  veronal,  but 
diphenylmethylamine  forms  no  such  compounds ; 
the  results  indicate  that  the  existence  of  these  com¬ 
pounds  depends  on  the  presence  of  the  imino-group  in 
veronal  and  of  a  cyclic  amino-group  in  the  other 
component.  The  comptound  of  diphenylamine  with 
sarcosine  anhydride  has  m.  p.  92 — 93°. 

C.  It.  Harington. 

Action  of  formaldehyde  on  methylthiouracil 
and  its  methyl  ether.  G.  Poetsch  and  R.  Behrend 
(Annalen,  1926,  448,  89 — 98 ;  cf.  Schmedes,  A.,  1925, 
i,  435)- — 4-Methylthiouracil  reacts  with  formaldehyde 
in  presence  of  dilute  hydrochloric  acid,  yielding 

4- methyl-S-hydroxymethyllhiouracil  (decomp.  280 — 290° 
without  melting).  This  loses  formaldehyde  when 
kept  or  heated  with  solvents,  regenerating  methyl¬ 
thiouracil.  It  is  reduced  by  tin  and  hydrochloric 
acid  to  4 :  5-dimethylthiouracil,  m.  p.  274 — 275°, 
sintering  at  267°  ( sodium,  salt),  which  with  hydro¬ 
chloric  acid  at  155—160°  affords  4  :  5-dimethyluracil 
(Kircher,  A.,  1912,  i,  53).  With  bromine  water, 
it  yields  4-bromo-5-hydroxy-4  :  5-dimethyldihydro- 
uracil  (cf.  ibid.).  In  boiling  concentrated  hydro¬ 
chloric  acid,  4-methylthiouracil  and  formaldehyde 
give  a  substance  (A),  C11H1604N4S2  (decomp.  305° 
without  melting),  which  affords,  on  bromination, 
the  compound  (B),  C4,H1404N4Br2,  m.  p.  232 — 234°, 
sintering  at  230°.  4-Methyl-5-hydroxymethyl-2-methyl- 
thioluracil,  m.  p.  220 — 221°,  prepared  similarly  from 
4-methyl-2-methylthioluracil  and  formaldehyde,  is 
also  very  unstable.  On  reduction,  it  yields  the 
dimeric  substance,  C12H1G02iSl4S2,  decomp.  310 — 315°. 


The  constitution  of  the  latter  and  of  compounds 
(A)  and  (B)  is  discussed.  H.  E.  F.  Notton. 

Preparation  and  resolution  of  dl-cis-2  :  5-di- 
methylpiperazine.  F.  B.  Kipping  and  W.  J. 
Pope  (J.C.S.,  1926,  1076 — 1079 ;  cf.  Pope  and  Read, 
ibid.,  1912, 101,  2325 ;  Stoehr,  A.,  1893,  i,  486 ;  1S97,  i, 
298). — Stoehr’s  (1-2  :  5-dimethylpipcrazine  has  been 
identified  as  the  cis-isomeride  by  resolving  it  into 
its  optically  active  components  by  means  of  d -hydroxy - 
methylenecamphor.  The  reduction  product  of  2:5- 
dimethylpyrazine  using  sodium  and  alcohol  contains 
about  5%  of  this  isomeride,  and  about  95%  of  the 
a-  or  Irans- 2  :  5-dimethylpiperazine.  dl-cis-2  :  5-Di- 
methylpiperazine  forms  a  1  :  4-dibenzoyl  derivative, 
m.  p.  145 — 146°,  and  a  1  :  4-di-p-toluencsulph onyl 
derivative,  m.  p.  146 — 147°,  whilst  the  fraws-com- 
pound  forms  a  1  : 4-di-p-loluenestdphonyl  derivative, 
m.  p.  225°.  d-cis-2  :  5-Dimelhylp  iperazine  -  d  -  6  is  - 
methylenecamphor  has  m.  p.  210°,  MS..+7470; 
1  -isomeride,  slightly  impure,  m.  p.  176 — 177°,  [a]”,„ 
-f-635°.  These  salts  on  treatment  with  bromine 
yield  the  d-  and  Z-dimethylpiperazine  hydrobromides, 
which  after  benzoylation  furnished  the  corresponding 
dibenzoyl  derivatives,  d -isomeride,  m.  p.  164 — 165°, 
[“]5«i+247°,  1  -isomeride,  impure,  m.  p.  140 — 
142°,  [a] —146°.  cis- 2  :  5-Dimethylpipcrazine  was 
erroneously  described  by  Pope  and  Read  as  cis-2  :  6- 
dimethylpiperazine.  J.  S.  H.  Davies. 

Relative  stability  of  cyclic  bases.  X.  Piper¬ 
azine  ring.  J.  von  Braun,  O.  Goer,  and  F.  Zobel 
(Ber.,  1926,  59,  [B],  936—945;  cf.  A.,  1923,  i,  838).— 
The  piperazine  ring  is  an  extraordinarily  unstable 
structure,  less  rigid  than  any  other  ring.  The  replace¬ 
ment  of  the  4-methylene  group  of  piperidine  by  the 
imino-radical  causes  much  greater  weakness  than 
its  replacement  by  oxygen. 

Further  examination  of  the  action  of  ammonia 
on  piperazinedipiperidinium  bromide  (A.,  1925,  i, 
1457)  proves  the  absence  from  the  products  of  di-e- 
aminoamylpiperazine  and  p-aminoethyl-E-aminoamyl- 
aminoethylpiperidine, 

C5H10N-[CH2]2-N(CH2-CH2-NH2)-[CH2]5-NH2,  so  that 
fission  occurs  exclusively  in  the  piperazine  ring. 
For  purposes  of  comparison,  di-z-benzamidoamyl- 
piperazine,  m.  p.  150°  ( dihydrochloride  tetrahydrate, 
m.  p.  130°,  or,  anhydrous,  m.  p.  239°),  is  prepared  from 
e-chloroamylbenzamide  and  piperazine  and  hydrolysed 
to  di-s-aminoamylpiperazine,  m.  p.  36 — 37°,  b.  p. 
210 — 212°/11  mm.  ( hydrochloride ,  decomp.  262°; 
picraie,  m.  p.  157°).  For  similar  reasons,  l-(J-amino- 
ethylpiperidine,  obtained  conveniently  by  reducing 
piperidinoacetonitrile  with  sodium  and  alcohol,  is 
transformed  by  the  successive  action  of  bromoethyl- 
phthalimide  and  hydrochloric  acid  at  140°  into  (!'- 
aminocihyl-$-aminoethylpipcridine, 
^'5-^-io^'t^H2]2,NH'[CH2]2-NH2,  df  0-940  (dipicrate, 
m.  p.  165°;  hydrochloride,  m.  p.  202°) ;  e-chloroamyl- 
benzamide  is  condensed  with  1-p-aminoethylpiperidinc 
to  e'-benzamidoamyl-pj-aminoetkylpiperidine  (picrate , 
m.  p.  197°),  which  is  hydrolysed  to  l-e -aminoamyl-$- 
aminoethylpiperidine,  b.  p.  169 — 170°/11  mm.  (non- 
crystalline  picrate;  hydrochloride,  m.  p.  215°;  di- 
phenylthiocarbamide  derivative,  m.  p.  122°).  All 
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these  amines  are  highly  resistant  to  aqueous  ammonia. 
afl-Dipiperidinoethanc  and  a  base,  C-qH^Nj,  b.  p. 
140°/11  mm,,  m.  p.  32 — 34°,  have  been  isolated  from 
the  products  of  the  action  of  ammonia  on  piperazine- 
dipiperidinium  bromide  (cf.  loc.  cit.). 

The  piperazine  ring  behaves  towards  cyanogen 
bromide  like  other  unstable  nitrogenous  ring  systems, 
since  its  dimethyl  derivative  is  thereby  converted 
exclusively  into  methylvinylcyanamide,  b.  p.  77 — 80°/13 
mm.,  m.  p.  28 — 29°,  and  methyl- p-bromoethylcyan- 
amide  (isolated  as  the  additive  product  with  dimethyl- 
piperazine).  The  superior  stability  of  the  dihydro- 
isoindole  to  the  piperazine  ring  is  established  by  the 
conversion  of  piperazinebisdihydroisoindolium  bromide, 

Br  Br 

below  300°,  by  the  successive  action  of  silver  oxide 
and  boiling  water,  into  uQ-bisdihydroisoindyletliane, 
m.  p.  122°.  Similarly,  tetrahydroisoquinoline  is 
transformed  by  ethylene  bromide  into  a$-di-2-tetra- 
hydroisoquinolylethane,  m.  p.  97°  ( hydrochloride ; 
hydrobromide),  which  with  ethylene  bromide  affords 
piperazineditetrahydroisoquinolinium  bromide  ;  fission 
of  the  corresponding  hydroxide  yields  ap-di-2-tetra- 
hydroisoquinolylethane  and  2-(S-hydroxyethyl  tetra¬ 
hydroisoquinoline  in  addition  to  acetaldehyde  and 
tetrahydroisoquinoline.  The  bromide  is  transformed 
by  ammonia  into  the  ethane  derivative,  2-p-amino- 
c thyl te trahydroisoqu inol ine ,  and  tctrahydroisoquino- 
linc.  H.  Wren. 


Desmotropic  forms  of  2  :  5-diketopiperazines 
and  polypeptides.  E.  Abderhalden  and  E. 
Schwab  (Z.  physiol.  Chem.,  1926,  153,  83 — 87). — 
Glyoine  anhydride  is  converted  by  aniline  at  205 — 
210°  into  an  enolic  form,  which  when  hydrolysed 
and  bcnzoylatcd  yields  a  benzoyl  derivative  of  glycyl- 
glycine,  m.  p.  213°  (decomp.).  This  compound  gives 
no  ninhydrin  reaction  and  is  not  identical  with 
ordinary  benzoylglycylglycine.  The  enolic  form  of 
glycine  anhydride  when  boiled  with  benzoic  anhydride 
yields  a  monobenzoyl  derivative,  m.  p.  254°  (decomp.). 
Similar  enolic  forms  have  been  also  obtained  from  the 
anhydrides  of  alanine  and  of  sarcosine  and  from 
leucylglyeino  anhydride.  They  are  considered  to 
possess  the  grouping  -CHIC(OH)-. 

W.  O.  Kermack. 


Transformations  of  peptide  substances.  IX. 
Isomeric  diketopiperazines  :  iso-2  :  5-diketo-6- 
isobutyl-3-methylenepiperazine.  M.  Bergmann 
and  F.  Stather  (Annalen,  1926,  448,  32 — 37). — 
Dileucyld-cystine  (Fischer  and  Suzuki,  A.,  1905, i,  30)  is 
converted  by  hydrogen  chloride  in  methyl-alcoholic 
solution  into  its  dianhydride,  O18H30O4N4S2  (no  m.  p. ; 
darkens  above  275°).  The  latter  is  desulphurised 
by  warm  sodium  hydroxide,  yielding,  on  acidific¬ 
ation,  iso-2  :  o-dikeio-Q-isobutyl-3-methylenepiperazine, 
(C9H1402N2).,  (yellow  sodium  salt ;  diacetyl  derivative, 
m.  p.  99°).  Cryoscopic  measurements  show  that  this 
compound  and  iso-2  :  5-diketo-6-methyl-3-methylene- 
piperazine  (A.,  1925,  i,  1474)  are  broken  up  in  phenol 
solution  into  unit  molecules  (x=l),  but  these  are  not 
identical  with  the  simple  unassociated  diketopiper- 


azine,  since,  on  removing  the  solvent,  the  original 
high-molecular  compound  is  recovered. 

H.  E.  F.  Notton. 

Transformations  of  peptide  substances.  X. 
Isomeric  diketopiperazines  :  alio- 2  :  5-diketo-3- 
methylenepiperazine  and  alio- 2  :  5-diketo-6- 
metbyl-3-metbylenepiperazine.  M.  Bergmann 
and  H.  Ensslin  (Annalen,  1926,  448,  38 — 48 ;  cf. 
preceding  abstract). — A  second  type  of  crystalline 
high-molecular  compounds,  polymeric  with  the  diketo¬ 
piperazines,  has  now  been  prepared.  The  new  allo- 
form  differs  from  the  corresponding  iso-compound 
(cf.  A.,  1925,  i,  1474)  in  being  much  more  sparingly 
soluble  in  the  common  solvents  and  in  phenol.  It 
does  not  yield  an  acetyl  derivative  and  its  solution 
in  aqueous  sodium  hydroxide  is  colourless.  Like 
the  iso-form,  it  is  completely  depolymerised  in 
melting  resorcinol,  from  which,  however,  it  can  be 
recovered  unchanged.  Since  depolymerisation  docs 
not  effect  an  interconversion  of  the  two  forms,  they 
must  differ,  not  only  in  their  degree  of  association, 
but  also  in  the  structure  of  the  associating  units 
themselves.  allo-2  :  5-Diketo-B-methylenepiperazine, 
(CsHa02Na)I  (darkens  above  250°  without  melting), 
is  obtained  when  glycylserine  anhydride  is  heated 
with  acetic  anhydride  and  sodium  acetate  at  120 — 
130°.  It  is  hydrolysed  by  fuming  hydrochloric 
acid  to  the  tetrapeptide  hydrochloride,  '-"1 0-^-1  G^5^4^2> 
previously  obtained  from  the  corresponding  «so- 
form  [loc.  cit.).  No  tetrapeptide  is  obtained  from 
glycylserine  anhydride  under  these  conditions.  Alanyl- 
serine  anhydride  is  converted  by  acetic  anhydride 
and  sodium  acetate  into  allo-2 : 5-diIceto-Q-methyl- 
3-methylenepiperazine,  (CeH802N2)2.  Unlike  the  iso- 
compound,  this  cannot  be  hydrogenated  in  the 
presence  of  palladium -black,  but  both  forms  are 
hydrolysed  to  the  same  tetrapeptide  hydrochloride 
(decomp.  255 — 258°).  H.  E.  F.  Notton. 

Preparation  of  di-  and  poly-piperidyls.  K. 
Rulke  and  F.  Clotofski. — See  B.,  1926,  464. 

New  isomerism  in  the  isatin  series.  VII. 
G.  Heller  and  H.  Lauth  (J.  pr.  Chem.,  1926,  [ii], 
112,  331 — 338;  cf.  Heller  and  Baumgarten,  A.,  1918, 
i,  235). — The  correctness  of  Hantzsch’s  view  (A., 
1923,  i,  1226),  that  the  so-called  “  dimethylisatin  II  ” 
is  bimolecular,  i.e.,  a-tetramethylisatoid,  is  admitted. 
The  existence  of  p-tetramethyl isatoid  (“  dimethyl¬ 
isatin  HI  ”),  however,  is  reaffirmed,  and  “  dimethyl¬ 
isatin  IV  ”  is  shown  to  be  formed  from  tetramethyl- 
isatoid,  not  by  loss  of  water,  to  give  an  anhydride 
(Hantzsch,  loc.  cit.),  but  by  loss  of  C02  (i.e.,  —CO 
— H20+H2)  to  give  anhydrodimethylindoxyl-a-di- 

.CO-CH-NH. 

methylanthranilide.  Me2CcH2<  _ QQ>C6H2Me2, 

m.  p.  315°,  which  is  readily  oxidised  by  chromic 
acid  to  anhydrodimethylisatin-ix-dimeihylanihranilide, 

Me2CGH2<^~Q>C6H2Mc2,  m.  p.  244°.  This 

last  compound  is  synthesised  from  5  :  7-dimethyl  - 
isatin  O-methyl  ether  and  3 :  5-dimethylanthranilic 
acid,  an  intermediately  formed  acid,  m.  p.  175°,  being 
isolated. 

In  the  preparation  of  a-tetramethylisatoid  by 
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Hantzsch’s  method  there  is  also  obtained  N- 
benzoyldimethylisatin,  m.  p.  180 — 181°. 

C.  Hollins. 

Isomeric  relationships  in  the  pyrazole  series. 
VHI.  5(3)-Phenyl-3(5)-methylpyrazole.  K.  von 
Attvvers  and  H.  Stuhlmann  (Ber.,  1926,  59,  [£], 
1043 — 1055). — The  action  of  hydrazine  hydrate  on 
benzoylacetone  affords  5(3)-phenyl-3(5)-methylpyr- 
azole,  b.  p.  191 — 193°/14  mm.,  m.  p.  127°  (picrate, 
m.  p.  159°;  benzoyl  derivative,  m.  p.  83 — S4°; 

4- chloro-5(3)-phenyl-3(5)-methylpyrazole,  m.  p.  108 — 
110°,  and  its  hydrochloride,  m.  p.  196°).  Treatment  of 
the  base  with  methyl  iodide  or  methyl  iodide,  sodium 
methoxide,  and  methyl  alcohol  gives  a  mixture  of 
3-phenyljtyrazole-l  :  5-dimethyl-,  b.  p.  162°/12  mm., 
m.  p.  36°,  df  1-074,  n“,  1-594  (picrate,  in.  p.  184°),  and 

5- phenyl-l  :  3-dimethyl-pyrazole,  b.  p.  146°/12  mm., 
m.  p.  21 — 22°,  df  1-061,  ng,  1-578  ( picrate ,  m.  p.  127°). 
The  mixed  isomerides  are  also  obtained  from  methyl- 
hydrazine  and  benzoylacetone  or  y-ethoxy-a-phenyl- 
A0-buten-a-one,  but  not  from  alcoholic  methylamino 
and  phenylmethylpyrazole.  Acetylphenylacetylene 
and  methylhydrazine  give  both  isomerides,  whereas 
the  additive  compound  of  the  former  with  dipropyl¬ 
amine  affords  exclusively  5-phenyl-l  :  3-dimethyl- 
pyrazole,  the  constitution  of  which  is  thereby 
established.  Ethylation  of  5(3)-plienyl-3(5)-methyl- 
pyrazole  yields  5-phenyl-3-methyl-l-ethylpyrazole,  b.  p. 
145°/14  mm.,  df  1-034,  nfle  1-562  [picrate ,  m.  p.  116°), 
and  3-phenyl-5-meihyl-\-ethylpyrazole,  b.  p.  170°/14 
mm.,  df  1-04S,  nflc  1-5S2  (picrate,  m.  p.  196°),  in  the 
ratio  9:1.  The  greater  tendency  to  the  formation  of 
1  : 5-dialkyl  derivatives  is  shown  by  the  production 
of  phenyl-1  :  5-  and  -1  :  3-dimethylpyrazoles  in  the 
ratio  2  :  1  by  fission  of  3-phenyl-l  :  2  :  5-trimethyl- 
pyrazolium  iodide.  The  influence  of  the  nature  of  the 
alkyl  radical  is  siiown  by  the  quantitative  conversion 
of  3 -phenyl -2  :  5-dirnethyl-\-ethylpyrazolium  iodide, 
m.  p.  120 — 121°,  into  3-phenyl-5-methyl-l-ethyl- 
pyrazole.  Methyl  5(3)-phenyl-3(5)-methylpiyrazolecarb- 
oxylate,  m.  p.  61-5 — 62°,  and  the  corresponding  ethyl 
ester,  m.  p.  73-5 — 74-5°,  yield  mixtures  of  phenyl- 
dialkylpyrazoles  in  which  the  1  :  5-derivatives  pre¬ 
ponderate.  Carbonyl  chloride  and  5(3)-phenyl-3(5)- 
methylpyrazole  in  ethereal  solution  at  —12°  afford 
the  compound  CO(N2C3HMePh)2,  m.  p.  136°,  and 
5(3)-phenyl-3(5)-methylpyrazolecarboxyl  chloride,  m.  p. 
94°  (corresponding  amide,  m.  p.  157 — 158°). 
Attempts  to  synthesise  5-phenyl-3-methylpyrazole- 
1-carboxylamide  from  acetylphenylacetylene  and 
semicarbazide  gave  only  acetylphenylacetylenesemi- 
carbazone,  m.  p.  127 — 128°. 

The  action  of  phenylhydrazine  on  benzoylacetone 
or  y-ethoxy-a-phenyl-A^-buten-a-one  gives  an  inter¬ 
mediate  product,  m.  p.  153°  (possibly  a  phenyl- 
hydrazone),  which  is  immediately  converted  by  the 
acid  of  laboratory  air  into  1  :  5-diphenyl-3-methyl- 
pyrazole;  it  is  transformed  by  benzoyl  chloride  and 
pyridine  into  labile  3-methyl-l  :  5-diphenylpyrazole, 
m.  p.  63°.  y-Ethoxy-a-phenyl-As-buten-a-one  and 
as-phenylmethylhydrazine  give  a  mixture  of  com¬ 
pounds ,  C17H,8ON2,  m.  p.  78 — 79°,  and  107°, 
respectively,  from  which  p-nitrophenylhydrazine 
replaces  the  hydrazine  group,  giving  a  A-p-nitro- 


phenyl  derivative  of  phenylmethylpyrazole,  m.  p. 
100 — 101°,  whereas  hydroxylamine  causes  the  form¬ 
ation  of  5-phenyl-3-methylisooxazole,  and  benzoyl 
chloride  in  the  presence  of  pyridine  yields  a  substance, 
C24H2202N2,  m.  p.  185 — 186°.  H.  Wren. 

Formation  and  nitration  of  alkyloxypyrazoles. 
H.  J.  Backer  and  W.  Meijer  (Bee.  trav.  cliiin., 
1926,  45,  428 — 432  ;  cf.  this  vol.,  305). — The  yield  of 
the  alkyloxypyrazoles  found  by  Wolff  (A.,  1904,  i,  722) 
as  by-products  in  the  preparation  of  pyrazolones  is 
increased  to  20 — 30%  by  using  a  concentrated  solution 
of  hydrazine  hydrochloride  in  methyl  or  ethyl  alcohol 
for  condensation  with  the  ketonic  ester.  The 
reaction  is  explained  by  the  assumption  that  the 
hydrazone  first  produced  passes  into  an  intermediate 
5-hydroxy-5-alkyloxydihydropyrazole,  which  then 
loses  a  molecule  of  alcohol  on  the  one  hand  to  yield 
the  pyrazolone,  and  water  on  the  other  with  pro¬ 
duction  of  the  alkyloxypyrazole.  5-Methoxy-3-mdhyl- 
pyrazole,  m.  p.  49 — 50°,  from  methyl  acetoacetate, 
is  converted  by  nitric  acid  into  i-nitro-5-mclhoxy - 
3-methylpyrazole,  m.  p.  167°  (yellow  solution  in  alkali 
carbonates).  4-Nitro-5-ethoxy-3-niethylpyrazole,  m.  p. 
126°  (monohydrate,  m.  p.  103-5° ;  silver  salt  described), 
results  from  the  nitration  of  the  corresponding 
ethoxypyrazole.  The  following  pyrazoles,  being 
already  substituted  in  position  4,  cannot  be  nitrated  : 
o-methoxy-3 : 4-dime.lhyipyrazoh,  m.  p.  85°,  from 
methyl  methylacetoacetate ;  5-niethoxy-3-methyl-4- 
ethylpyrazole,  m.  p.  106 — 107°,  from  methyl  ethyl- 
acetoacetate ;  5-ethoxy-3  :  4-dimethylpyrazole,  m.  p. 
98°  (Wolff  gives  93°) ;  5-ethoxy-3-?nethyl-4-ethyl- 
pyrazole,  m.  p.  86°,  from  ethyl  ethylacetoacetate ; 
5-ethoxy -3-methyl-4-p>ropylpyrazole,  m.  p.  80-5°,  from 
ethyl  propylacetoacetate  (b.  p.  212 — 215°),  together 
with  3-methyl-4-propyl-5-pyrazclone,  m.  p.  209 — 210°. 

G.  M.  Bennett. 

Acetyl-o-phenylenediamine  [o-aminoacet- 
anilide]  and  acetyl-1  :  2  :  3-b enztriazole .  F. 
Bell  and  J.  Kenyon  (J.C.S.,  1926,  954). — o-Nitro- 
acetanilide  is  reduced  with  aluminium  amalgam  in 
moist  ether,  and  acetyl-o-phenylenediamine,  m.  p, 
132°,  is  extracted  with  benzene  from  the  precipitate 
produced.  Addition  of  sodium  nitrite  to  a  solution 
of  the  product  in  hydrochloric  acid  gives  a  precipitate 
of  acetyl-1  :  2  :  3-benztriazole,  m.  p.  51°,  very  easily 
hydrolysed  to  1  : 2  :  3-benztriazole,  m.  p.  98°. 

C.  Hollins. 

Mechanism  of  the  oxidation  of  uric  acid.  H. 
Blltz  and  G.  Schiemann  (J.  pr.  Chern.,  1926,  [ii], 
113,  77 — 100). — Behrend  (A.,  1904,  i,  950)  explained 
the  oxidation  of  uric  acid  in  alkaline  solution  (giving 
potassium  uroxanate  or  allantoin)  as  occurring  via 
the  hypothetical  hydroxyacetylenediureinecarboxylic 
acid.  Biltz  and  his  collaborators  (A.,  1920,  i,  884, 
885;  1924,  i,  569)  have  obtained,  in  addition, 

potassium  hydrogen  oxonate  and  potassium  oxalurate, 
explaining  this  by  the  assumption  of  the  above 
intermediate.  Much  of  the  present  communication 
is  a  general  account  of  experiments  designed  to 
isolate  derivatives  of  the  acid,  of  which  the  details 
are  given  elsewhere  (Schiemann,  Diss.,  Breslau,  1925). 

Reduction  of  the  hypothetical  acid  in  acid  solution 
or  in  alkaline  solution,  followed  by  acidification, 
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should  afford  acetylenediureine.  Reduction  of  the 
alkaline,  oxidised  solution  with  zinc  dust  at  the 
ordinary  temperature  gave  a  68%  yield  of  allantoin, 
which  could  also  be  obtained  from  the  same  solution 
without  treatment  with  zinc.  Reduction  at  70° 
gave  either  potassium  acetate  or  carbonate,  according 
to  the  method  of  working  up.  Reduction  Math 
sodium  amalgam  produced  similar  results.  On  the 
other  hand,  acidification  to  eliminate  the  carbon 
dioxide  of  the  carboxyl  group,  followed  by  sodium 
amalgam  reduction  in  alkaline  medium,  led  to  the 
expected  acetylenediureine,  and  a  19%  yield  -was 
obtained  with  sodium  amalgam  in  acetic  acid,  although 
only  allantoin  was  produced  by  reduction  in  sulphuric 
acid.  When  allantoin  is  reduced  under  exactly 
similar  conditions  in  sulphuric  acid,  it  gives  an  almost 
theoretical  yield  of  acetylenediureine,  in  -which 
change  reduction  is  believed,  to  precede  ring-form¬ 
ation,  and  this  difference  in  behaviour  is  used  to 
support  the  monocyclic  formula  for  allantoin  (cf. 
A.,  1921,  i,  894)  as  opposed  to  the  dicyclic  hydroxy- 
acetylenediureine  formula. 

By  treating  the  oxidation  liquid  with  ammoniacal 
copper  sulphate,  about  33%  of  the  theoretical  yield 
of  a  salt,  CJ0H20O14N10Cu3,  -was  obtained  as  an  olive- 
green  powder,  from  which  one  fifth  of  the  total 
nitrogen  could  be  eliminated  as  ammonia  by  sodium 
hydroxide.  The  salt  is  regarded  as  the  dihydrate  of 
a  basic  copper  ammonium  salt  of  hydroxyacetylene- 
diureinecarboxylic  acid.  Attempts  to  isolate  the 
organic  constituent  led  only  to  oxalic  acid,  but 
comparison  of  the  salt  with  precipitates  prepared  by 
treating  possible  oxidation  products  of  uric  acid  with 
ammoniacal  copper  sulphate  showed  that  in  no  case 
was  there  any  similarity. 

The  authors’  views  of  the  mechanism  of  the 
oxidation  arc  supported  but  not  established  by  the 
above  experiments,  and  oxidation  of  acetylenediureine 
was  carried  out  in  the  hope  of  producing  the  hypo¬ 
thetical  acid.  Hydrogen  peroxide  gave  allantoin  in 
poor  yield,  together  with  some  cyanuric  acid,  which 
was  obtained  alone  at  the  expense  of  the  allantoin  at 
higher  temperatures  and  concentrations  (compare  A., 
1918,  i,  409).  The  importance  of  this  reaction  lies  in 
the  fact  that  the  intermediate  stage  must  be  the 
hypothetical  hydroxyacetylenediureine.  On  two 
occasions  a  strong  acid,  (CHON)*  (double-pyramids, 
decomp.  255°),  was  isolated  ( sodium  salt  described). 
No  decomposition  to  cyanic  acid  took  place  on 
heating. 

The  mechanism  of  the  oxidation  involves  the 
spontaneous  loss  of  carbon  dioxide  from  hydroxy- 
acetylenediureinecarboxylic  acid  in  acid  solution  and 
this  assumption  receives  support  by  a  comparison 
with  acetylenediureinedicarboxylic  acid  (A.,  1899,  i, 
674).  This,  at  185°,  or  in  boiling  aqueous  solution, 
is  quantitatively  converted  into  carbon  dioxide  and 
acetylenediureine.  Dimethyl  acetylenediureinedicarb - 
ozylate,  decomp.  322°,  was  prepared. 

The  unlikely  possibility  was  considered  that 
5-hydroxy-i^-uric  acid,  the  intermediate  product  in 
the  acid  oxidation  of  uric  acid  to  alloxan  (A.,  1924,  i, 
569),  might  also  be  an  intermediate  in  alkaline  oxid¬ 
ation.  5-Hydroxy-i//-uric  acid  (A.,  1917,  i,  286)  and 
alkali  give  ammonia,  but  no  potassium  uroxanate  or 


allantoin.  Alkaline  permanganate  oxidation  afforded 
only  oxalic  acid  (50%  yield)  and  no  carbamide  or 
oxaluric  acid,  whilst  acid  oxidation  led  to  potassium 
oxalurate  (47%)  and  carbamide  (1  mol.).  The 
authors  conclude  therefore  that  5-hydroxy-i//-uric 
acid  is  not  produced  intermediately  in  the  alkaline 
oxidation  of  uric  acid.  J.  M.  Gulland. 

Electrochemical  oxidation  in  the  purine  group. 
F.  Fighter  and  W.  Kern  (Helv.  Chim.  Acta,  1926, 
9,  429 — 441). — Anodic  oxidation  of  uric  acid  in 
lithium  carbonate  solution  at  40 — 60°,  using  current 
equivalent  to  1  atom  of  oxygen,  gives  allantoin  (max. 
yield  68-5%).  Using  current  equivalent  to  3  atoms 
of  oxygen,  carbonylcarbamide  is  obtained  (max. 
yield  13-8%),  together  with  carbamide,  formed  by 
further  degradation.  The  same  products  are  obtained 
by  oxidation  of  allantoin,  which  is  therefore  postulated 
as  an  intermediate  product  in  the  oxidation  of  uric 
acid  to  carbonylcarbamide  (cf.  Venable,  A.,  1918, 
i,  104,  409).  Oxidation  in  75%  sulphuric  acid 
solution,  using  current  equivalent  to  2  atoms  of 
oxygen  gives  carbamide  (62-9%  yield)  and  small 
quantities  of  alloxan  and  parabanic  acid.  Oxidation 
of  a  partial  suspension  of  theobromine  in  4A7-sulphuric 
acid  at  20 — 30°  and  current  equivalent  to  4  farads 
per  mol.  gives  methylalloxan  (60%  yield).  When 
less  current  is  used,  4  :  5-dihydroxy-3  :  7-dimethyluric 
acid  is  also  formed.  When  more  current  is  passed, 
further  oxidation  to  methylparabanic  acid  (20 — 30% 
yield)  takes  place.  Carbamide,  ammonia,  methyl- 
amine,  and  formic  acid  -were  identified.  Oxidation  of 
deoxytheobromine  in  JV-sulphuric  acid  solution, 
using  current  equivalent  to  8  farads  per  mol.,  gives 
methylparabanic  acid  (51-6%  yield).  Methylamine, 
ammonia,  and  formic  acid  are  also  identified.  Oxid¬ 
ation  of  caffeine1  in  2N-sulphuric  acid  solution  without 
a  diaphragm  (current  equivalent  to  8  farads  per  mol.) 
gives  1:3:1':  3'-tetramethylalloxantin  (max.  yield 
80%),  produced  by  reduction  at  the  cathode  of  the 
dimethylalloxan  formed,  together  Math  methylamine, 
ammonia,  and  formic  acid,  at  the  anode.  Using  a 
platinum  gauze  anode  instead  of  one  of  lead  dioxide, 
the  yield  of  tetramethylalloxantin  (12%)  is  very  much 
reduced,  and  small  quantities  of  dimethylalloxan 
(6 — 7%)  and  opocaffeine  (5 — 6%)  are  obtained. 
Prolonged  electrolysis  gives  dimethylparabanic  acid. 
When  a  diaphragm  is  used,  dimethylalloxan  is  formed 
without  reduction  to  1:3:1':  3'-tetramethylallo- 
xantin.  When  oxidation  is  carried  out  in  acetic  acid 
solution,  the  last-named  compound  is  converted  by 
the  ammonia  formed  in  the  reaction  into  ammonium 
tetramethylpurpurate.  Addition  of  a  little  ammonium 
acetate  has  a  stabilising  action  on  the  salt,  which  is 
rapidly  decomposed  by  mineral  acid,  although  less 
readily  by  organic  acids,  and  the  yield  is  thereby 
improved.  The  sodium,  potassium,  and  barium  salts 
of  tetramethylpurpuric  acid  are  obtained  by  addition 
of  the  appropriate  metallic  acetate  instead  of  by 
ammonium  acetate.  Addition  of  calcium  or  lead 
acetate  gives,  respectively,  the  double  salts  : 

C12H1206N5-Ca02C-CH3,2H20 ; 
C12Hi206N5-Pb02C-CH3.  The  lead  salt  is  obtained 
from  the  ammonium  salt  by  double  decomposition. 
Oxidation  of  deoxycaffeine  in  A7-sulphuric  acid 
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solution  using  a  diaphragm,  a  lead  dioxide  anode,  and 
an  amount  of  current  equivalent  to  10  farads  per 
mol.  gives  dimethylparabanie  acid  (11-6%  yield). 

M.  Clark. 

o-Aminophenylhydrazine  and  some  hetero¬ 
cyclic  compounds  derived  from  it.  II.  Syn¬ 
thesis  of  azoles,  azines,  heptazines,  and  oct- 
azines.  P.  C.  Guha  and  M.  K.  De  (J.  Indian  Chem. 
Soc.,  1926,  3,  41 — 58). — o-Aminophenylhydrazine 
(cf.  Guha  and  Ray,  A.,  1925,  i,  1461)  has  been  con¬ 
densed  with  a  large  number  of  o-diketones  and  their 
monoximes,  diamines,  esters  and  chlorides  of  dicarb- 
oxylic  acids,  and  thiosemicarbazide  to  produce 
heterocyclic  compounds,  and  thus  are  obtained : 
5  :  Q-diphenyl-l  :  4  :  7 -benzheptatriazine,  m.  p.  114°; 
benzheptatriazine  compounds  from  alloxan  and  isatin, 
both  not  melting  below  300° ;  5 : 6-acenaphtha- 

1:4: 1 -benzheptatriazine,  m.  p.  181° ;  5  :  G-phen- 

anlhra-1  :  4  : 1 -benzheptatriazine,  m.  p.  220°,  phen- 
anthra-o-phenylenedihydrazone,  m.  p.  160° ;  isatin- 
o-phenylenedihydrazone,  m.  p.  270° ;  2:3:6: 1-di- 
benzoA :  5-dihydro-l  :  4  :  5-heptatriazine,  m.  p.  about 
300° ;  2  : 3-benzo-G  :  1  -metliylbenzoA :  5-dihydro-l :  4 :  5- 
heptatriazine,  m.  p.  above  300°;  2  :  3-benzo-G  :  7- 
naphthoA :  5-dihydro-l  :  4  :  5-heplatriazine,  m.  p. 
146—148°;  o-phenyleneoxamazidc,  m.  p.  above  300°; 
o-phenylenescmimalonamazide,  m.  p.  above  300°; 
o-phenylenethiocarbohydrazide,  m.  p.  above  300° 
(yielding  a  disulp>hide,  m.  p.  125°,  when  treated  with 
iodine  and  sodium  hydroxide).  o-Nitrophenyl- 
hydrazine  condenses  with  aldehydes  and  ketones  to 
yield  open-chain  hydrazones  which  on  reduction  pass 
into  ring  compounds,  and  thus  are  obtained  :  p-nitro- 
ph enylhydrazo nes  of  acetaldehyde,  m.  p.  101° ; 
o-nitrobenzaldehyde,  m.  p.  223°,  salicylaldehyde, 
m.  p.  192°,  acenaphthenequinone,  m.  p.  244°,  anthra- 
quinone  (mono),  m.  p.  206 — 207°,  naphthaquinone 
(mono),  m.  p.  170°,  phenanthraqunione,  m.  p.  245°. 
These  on  reduction  yield  respectively :  \x-methyl- 
benziminazole  ( hydrochloride ,  m.  p.  173°) ;  2  :  3  :  7  :  8- 
dibenzo-l  :  5  :  6 -octalriazine  [ hydrochloride ,  m.  p.  145° 
(decomp.)] ;  2  :  3-benzo-5  :  6-acenaphtha-l  :  4  :  7-tri- 
azine  (above).  The  following  are  also  obtained : 
benzil-o-nitrophenyldihydrazone,  m.  p.  136°,  which 
readily  oxidises  to  diphenyldinitrodiphenylosotri- 
azine(  ?),  m.  p.  200°  (decomp.) ;  diacetylmonoxime- 
o-nitrophenylhydrazone,  m.  p.  221 — 222°;  l-?u7ro- 
phenyl- 3  :  i-dimethyl-l  :  2  :  5 -osotriazole,  m.  p.  285° 
(decomp.);  oxalo-o-nitrophenylhydrazide,  m.  p.  265°; 
oo' -nitroaminohydrazobenzcne,  m.  p.  above  300°. 

J.  W.  Baker. 

3:3-  Dibromopyriminazol  -  2  -  one  [3  :  3  -  di  - 
bromo-2-keto-2  :  3-dihydropyriminazole]  and 
attempts  to  prepare  2  :  3-diketo-2  :  3-dihydro¬ 
pyriminazole.  F.  Reindel  and  F.  Rosendahl 
(Ber„  1926,  59,  [J?],  1064^-1068;  cf.  A.,  1924,  i, 
1235;  1925,  i,  438;  Tschitschibabin,  A.,  1925,  i, 
158). — Pyriminazol-2-one  is  converted  by  bromine 
(2  mols.)  in  glacial  acetic  acid  solution  into  ( l)3-bromo- 
pyriminazol-2-one  hydrobromide  and  by  the  halogen 
(10  mols.)  into  3  :  3 - d ibromopyri min azolon e  per- 
bromide  hydrobromide,  C7H5ON2Br6,  decomp.  150 — 
152°,  from  which  3  : Z-dibromopyriminazol-2-one, 
decomp.  135°  (also  prepared  by  bromination  of 


3-nitrosopyriminazolone) ,  is  derived .  Alkaline  hydro¬ 
lysis  gives  ill-defined  products,  whereas  ammonia 
yields  the  compound,  C14H802N5Br.  3  :  3-Dianilino- 
pyriminazol-2-one,  m.  p.  167 — 16S°,  and  ( ?)  3-p-di- 
methylanilo  -  2  -  keto  -2:3-  dihydropyriminazole  are 
described.  Oxalyl  chloride  and  2-aminopyridine  give 
2-pyridyloxamide,  whereas  with  'ethoxalyl  chloride 
ethyl  2-pyridyloxamale,  m.  p.  77°,  is  obtained,  with 
which  ring  closure  could  not  be  effected. 

H.  Wren. 

Transformations  of  peptide  substances.  VIII. 
Dehydrogenation  of  amino-acids.  M.  Bergmann 
and  F.  Stern  (Annalcn,  1926,  448,  20 — 32). — Certain 
acyl  derivatives  of  amino-acids  are  readily  dehydro¬ 
genated,  yielding  derivatives  of  a-aminoacrylic  acid 
(cf.  A.,  1925,  i,  1134),  When  a-chloroacetamido- 
P-phenylpropionic  acid  (Leuchs,  A.,  1904,  i,  867)  is 
warmed  with  acetic  anhydride,  the  primary  product, 
2-chloromethyl-4-benzyloxazolin-5-ono,  loses  1  mol. 
of  hydrogen  chloride,  forming  2-methyl-4-benzyl- 
ideneoxazolin-5-one  (Erlcnmeyer’s  lactimide  of  a-acet- 
amidoeinnamic  acid,  A.,  1895,  i,  281),  which  is  readily 
hydrolysed  to  a-acetamidocinnamic  acid.  Similarly, 
a-chloroacetamido-P-(p-hydroxyphenyl)propionic  acid 
(Fischer,  ibid.,  1904,  i,  652)  yields  2-methylA-p- 
hydroxybenzylidencoxazolin-5-one,  m.  p.  131 — 132°, 
which  is  also  obtained  by  heating  a  mixture  of  glycine 
and  p-liydroxybenzaldehyde  with  acetic  anhydride 
and  sodium  acetate  at  115°.  It  is  readily  hydrolysed 
to  u-acetamido-p-hydroxycinnamic  acid,  m.  p.  (  +  1H20) 
148°  (anhydrous)  203°.  a-(a-Bromopropionamido)- 
propionic  acid  (idem,  ibid.,  1907,  i,  18),  when  heated 
with  sodium  acetate  and  acetic  or  benzoic  anhydride, 
yields  2-ethylA-mctliyleneoxazolin-5-one,  b.  p.  76 — 
77°,  which  changes  on  keeping  into  a  colourless, 
vitreous  solid,  whilst  it  is  converted  by  water  into 
pyruvic  acid.  H.  E.  F.  Notton. 

Derivatives  of  2-keto-l  :  2-dihydrobenz/so- 
thiazole  (“  2-thiobenzimide  ”).  E.  W.  McClel¬ 
land  and  A.  J.  Gait  (J.C.S.,  1926,  921—925;  cf. 
McClelland  and  Longwell,  ibid.,  1923,  123,  3310). — 
2 : 2'-Dithiobenzoyl  chloride,  treated  with  chlorine 
in  carbon  tetrachloride,  gives  a  solution  which 
probably  contains  the  compound,  C1S-C6H4-C0C1. 
The  solution  reacts  with  ammonia  and  primary 
amines  to  give  2-keto-l  :  2-dihydrobenzisothiazolcs 

CgH4<C^P>NR,  where  R=H  (m.  p.  155 — 156°), 

Ph  (m.  p.  140°),  o-C^H^Ie  (m.  p.  122—123°),  Me 
(m.  p.  51 — 52°;  hydrochloride,  m.  p.  124 — 127°), 
Pr  (oily).  Oxidation  of  the  W-substituted  products 
gives  the  expected  “  saccharins  ”  (A-alkyl-  or  -aryl-o- 
benzoicsulphinides) ;  lH-n-propyl-o-benzoicsuljihinide 
has  m.  p.  73 — 75°.  Hydrogen  sulphide  reduces  the 
benzwothiazoles,  a  dithiobenzoalkyl-(or  aryl-)amide 
being  formed.  C.  Hollins. 

Thiazoles.  XI.  Synthesis  of  2-p-amino- 
phenyl-5-methylbenzthiazole  and  incidental 
compounds  :  isomerides  of  dehydrothio-p-tolu- 
idine  and  of  chloramine-yellow.  M.  T.  Bogert 
and  R.  W.  Allen  (Ind.  Eng.  Chem.,  1926,  18,  532 — 
533). — 4-Iodo-3-nitrotoluene  and  alcoholic  sodium 
disulphide  give  3  :  3' -dinitrodi-p-tolyl  disulphide,  m.  p. 
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175-5°.  This  with  zinc  dust  and  acetic  acid  gives  the 
zinc  salt  of  3-aminothio-p-cresol.  This  with  p-nitro- 
benzyl  chloride  forms  2-p-nitrophmyl-b-meJiylbenz- 
thiazole,  m.  p.  182-5°,  which  with  tin  and  hydrochloric 
acid  yields  2-~p-aminophenyl-5-methylbenzthiazole,  m.  p. 
218°.  The  sulphonic  acid  of  this  compound  is 
oxidised  by  sodium  hypochlorite  to  a  yellow  dye 
similar  in  properties  to  chloramine-yellow  NN. 

A.  Davidson. 

l-m-Toluidino-4-methylbenzthiazole  hexa- 
bromide.  R.  P.  Hunter  (Rec.  trav.  chim.,  1926, 
45,  417—420;  cf.  J.C.S.,  1925,  127,  2023,  2270).— 
Bromine  in  chloroform  solution  converts  s-di-m-tolyl- 
thiocarbamide  into  l-m-toluidino-ionethylbenzthiazole 
hexabromide,  m.  p.  106°  (decomp.  181 — 183°),  to  which 

the  constitution  C6H3Me<C^j^  ^C-NH-C7H7  is 

assigned.  It  liberates  iodine  from  a  solution  of 
potassium  iodide  in  acetic  acid  only  if  water  is  present, 
and  it  is  reduced  by  sulphurous  acid  to  the  parent 
toluidinomethylbenzthiazole  of  m.  p.  185 — 186°. 

G.  M.  Bennett. 

Synthesis  of  condensed  heterocyclic  systems. 
Interaction  between  2  :  5-dithiol-l :  3  :  4-thiodi- 
azole  and  organic  dihalides.  P.  C.  Ray  and  B.  C. 
Gun  a  (J.  Indian  Chem.  Soc.,  1926,  8,  23 — 29;  cf. 
Ray,  Guha,  and  Das,  J.C.S.,  1919,  115,  1308).— Con¬ 
densation  of  the  dipotassium  salt  of  2  :  5-dithiol- 
1:3: 4-thiodiazole  with  ethylene  dibromide,  thio- 
carbonyl  chloride,  and  benzylideno  chloride  yields, 
in  each  case,  (1)  a  fused  heterocyclic  ring  compound, 
(2)  a  thiol-compound;  and  thus  are  obtained  (1) 

n:ci-s-ch2 

the  compounds  |  /S  |  ,  m.  p.  132 — 133°; 

NIC— s-ch2 


l-5EtOH,  m.  p.  110—112°; 


.,  m.  p.  195 — 196°,  and  (2)  the  thiol- 

n:g — sx 

compounds,  CH2Br-CH„-SC„N2-S-SH ; 

CS(SC„N2S-SH)2 ;  CHPh(SG‘N2S-SH)2  (i lead  salts 
described).  J.  W.  Baker. 

Alipine  hydrochloride.  J.  Sevtlla  (Anal.  Asoc. 
Quim.  Argentina,  1925,  13,  282—291;  357—374).— 
Alipine  hydrochloride, 

NMe2-CH2-CEt(OBz)-CH2-NMe2HCl,  has  m.  p.  168 — 
169°,  d 15  1-0687,  n-°  1-5224.  Its  principal  chemical 
and  pharmacological  properties  are  described. 

G.  W.  Robinson. 

Preparation  of  pure  a-sparteine  methiodide. 
E.  Merck  etc.— See  B.,  1926,  464. 

Alkaloid  of  Julocroton  montevidensis.  C.  Anas- 
tasi  (Anal.  Asoc.  Quim.  Argentina,  1925,  13,  348— 
356).— A  white,  crystalline  alkaloid,  yulocrotine, 
^19-^2603^2*  kas  keen  obtained  from  the  roots  of 
Julocroton  montevidensis.  G.  W.  Robinson. 

Lobelia  alkaloids.  HI.  C.  Schope  and  E 
Boettcher  (Annalen,  1926,  448,  1—19).— Further 
light  ha3  been  thrown  on  the  constitution  of  lobelan 
C22H2yN  (A.,  1925,  i,  1088),  by  the  synthesis  of  its 
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isomerides,  cis -  and  /ra7W-l-benzyl-2-(P-phenylethyl- 
methylamino)c?/cfohexane.  Their  methohydroxides, 
unlike  that  of  lobelan,  undergo  the  Hofmann  degrad¬ 
ation  in  the  normal  manner,  yielding  styrene,  water, 
and  cis-  and  irojis-l-benzyl-2-dimethylaminocyclo- 
hexane,  respectively.  Since  a  2 -benzyl  group  does 
not  affect  the  course  of  the  reaction,  it  is  still  more 
unlikely  that  one  in  the  3-  or  4-position  would  do  so ; 
consequently  lobelan  cannot  be  a  bcnzyl-(P- phenyl - 
ethyl  -  methylamino)cycfohexane.  1  -  Benzylcyclohex  - 
anone-2-oxime,  m.  p.  126 — 127°,  reduced  with  sodium 
and  alcohol,  yields  mainly  tveMS.-l-benzyl-2-amino- 
cyclohexane,  which,  after  purification  through  tho 
benzoyl  derivative,  m.  p.  162 — 163°,  has  b.  p.  148°/ 
10  mm.  ( dibenzoyl  derivative,  m.  p.  134 — 135° ; 
hydrochloride,  m.  p.  236 — 237° ;  hydrobromide,  m.  p. 
217 — 218° ;  picrate,  m.  p.  157 — 158°;  acetate,  m.  p. 
164°).  trans  - 1  -  Benzyl  -  2  -  dimethylaminocyclohexane 
methiodide  has  m.  p.  205°  (decomp.).  Reduction  of 
the  oxime  with  sodium  amalgam  and  glacial  acetic 
acid  yields  the  impure  cis-amino-derivative,  b.  p. 
150 — 154°/12  mm.,  from  which  the  pure  benzoyl 
derivative,  m.  p.  155°;  acetate,  m.  p.  170 — 171°; 
hydrochloride,  m.  p.  223 — 224°;  hydrobromide,  m.  p. 
226 — 227°;  and  methiodide,  m.  p.  215 — 216°,  are 
prepared.  When  the  trans-ammo-derivative  is 
heated  with  (S-phenylethyl  bromide,  trans-l-6ewcyZ-2- 
($-phenylethylamino)cyc\ohexane  hydrobromide,  m.  p. 
167 — 168°,  is  formed.  The  free  base,  b.  p.  170°/ 
1  mm.  ( hydrochloride ,  m.  p.  177°;  hydriodide,  m.  p. 
185°;  benzoyl  derivative,  m.  p.  102°),  is  converted  by 
methyl  iodide  and  sodium  hydroxide  into  trans- 1- 
benzyl-2-(^-phenylelhyl-methylamino)cjclohexane,  b.  p. 
186°/1  mm.  ( hydrochloride ,  m.  p.  180 — 181°).  The 
latter  yields  a  methiodide,  m.  p.  178 — 179°,  and  a 
crystalline  ammonium  base.  cm-\-Benzyl-2-{$-phenyl- 
ethylamino)cyc\ohexane,  b.  p.  195°/1  mm.  ( hydro¬ 
bromide ,  m.  p.  214 — 215°;  benzoyl  derivative,  m.  p. 
103 — 104°),  and  c\$-\-benzyl-2-{$-phcnylelhyl-methyl- 
amino)cyclohexane  methiodide,  m.  p.  178°,  are  pre¬ 
pared  similarly.  The  unstable  dibromide  of  1-benzyl- 
Al-cycfohcxcne  (Auwers,  A.,  1915,  i,  789)  affords, 
on  heating  with  3-5  mols.  of  methylamine  at  115 — 
120°,  a  mixture  of  bases,  b.  p.  142 — 148°/10  mm. 
(dimethylamine  gives  a  similar  product,  b.  p.  137 — 
139°/10  mm.),  from  which  pure  l-benzyl-2-methyl- 
amino-A6-cyc\ohexene  hydrobromide,  m.  p.  136 — 137°, 
can  be  isolated.  Catalytic  hydrogenation  converts 
the  latter  into  impure  tveiis-l-benzyl-2-mcthylamino- 
cyclo hexane,  b.  p.  149°/10-5  mm.  ( hydrobromide ,  m.  p. 
162 — 163°,  shrinking  at  145°),  from  which  are 
obtained,  by  means  of  methyl  iodide  and  P-phenyl- 
ethyl  bromide,  frans-l-benzyl-2-dimethylammocyclo- 
hexane  methiodide  and  fra?w-l-benzyl-2-(p-phenyl- 
ethyl-mcthylamino)c7/clohexane,  respectively.  The 
constitution  of  these  compounds  is  thus  substantiated. 

H.  E.  E.  Notion. 

Preparation  of  "  herapathite.  ”  A.  Zimmern 
(Compt.  rend.,  1926, 182,  1082 — 1083 ;  cf.  Jorgensen, 
A.,  1877,  i,  210). — Larger  crystals  of  “  herapathite  ” 
(quinine  sulphatoperiodide)  than  those  hitherto 
obtained  may  be  prepared  by  the  action  of  iodine 
vapour  on  a  solution  of  quinine  sulphate  in  the 
presence  of  caffeine  or  quinol.  In  using  two  of  these 
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crystals  as  polariscr  and  analyser,  respectively,  the 
colour  in  the  position  of  extinction  is  sometimes  olive 
green  and  sometimes  bright  red.  H.  J.  Evans. 

Morphine  group.  III.  Constitution  of 
neopine.  C.  F.  van  Duin,  R.  Robinson,  and 
J.  C.  Smith  (J.C.S.,  1926,  903— 90S).— Neopine  hydro¬ 
bromide,  C10H22O3NBr,  m.  p.  282 — -283°  (decomp.), 
[a];J  4-17-32°  (cf.  Robbie  and  Lauder,  ibid.,  1911,  99, 
34),  on  treatment  with  potassium  hydroxide  and 
extraction  with  benzene,  yields  neopine,  C18H21OsN, 
m.  p.  127-5°  (corr.),  which  is  optically  inactive  in 
aqueous  solution,  but  in  chloroform  has  [ajj?  — 28-10°. 
Acetylneopine.  forms  a  melhiodide,  m.  p.  256 — 257° 
(decomp. ;  corr.).  By  hydrogenation  in  dilute  acetic 
acid  in  the  presence  of  colloidal  palladium,  neopine  is 
converted  into  dihydrocodeine,  m.  p.  55°  (+2H20) 
or  112 — 113°  (anhyd.).  The  methomlphate  of  neopine 
reacts  with  hot  potassium  hydroxide  solution  to  give 
neopinemethine,  m.  p.  135°, 
identical  with  pure  p-mcthyl- 
morphimethine.  Neopine¬ 
methine  methiodidc  has  m.  p. 
291°  (decomp.)  and  [a  Jo 
4-241-1°  in  methyl  alcohol  or 
4-262-0°  in  ethyl  alcohol. 
Neopine  thus  bears  the  same 
relation  to  codeine  as  (3-mcthyl- 
morphimethine  to  the  a-iso- 
meride,  and  is  best  represented 
by  the  annexed  formula,  which 
differs  from  that  of  codeine  (Gulland  and  Robinson, 
this  vol.,  83)  in  the  removal  of  the  double  linking 
to  a  more  protected  position.  In  accordance  with 
this  view,  neopine  is  more  stable  than  codeine  towards 
reagents  for  the  ethylene  linking.  C.  Hollins. 

Morphine  group.  IV.  New  oxidation  pro¬ 
duct  of  codeine.  R.  S.  Cahn  and  R.  Robinson 
(J.C.S.,  1926,  908 — 912). — An  ice-cooled  0-5%  solu¬ 
tion  of  codeine  is  oxidised  by  1%  aqueous  perman¬ 
ganate  to  dihydroxydihydrocodeine  (addition  of  20H 
at  the  double  linking  in  Gulland  and  Robinson’s 
formula  for  codeine,  this  vol.,  83).  Triaeetyldihydroxy- 
dihydrocodeine,  m.  p.  200°,  forms  a  perchlorate,  m.  p. 
281°  (slight  decomp.).  Wieland  and  Kotako’s 
formula  for  codeine  (A.,  1925,  i,  1090)  is  discussed. 

C.  Hollins. 
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Oxidation  of  codeine  with  mercuric  acetate. 
H.  Dleterle  and  P.  Dickens  (Arch.  Pharm.,  1926, 
264,  257 — 301). — The  results  obtained  in  the  work 
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described  below  are  in¬ 
terpreted  with  the  help  of 
the  annexed  formula  of  Knorr 
(A.,  1907,  i,  789)  and  Pschorr 
ioCH,  (ibid.,  547,  635) ;  they  appear 
to  agree  better  with  this  than 
H-NMe  with  any  of  the  alternatives 
more  recently  proposed,  but 
J  particular  attention  is  paid  to 
-CH2  the  considerations  put  for¬ 
ward  by  Gadamer  (A.,  1914, 
i,  1088 ;  Z.  angew.  Chem., 
1913,  26,  625). 

oxidising  agents  (cf.  Wieland 
A.,  1911,  i,  743)  give  unsatis¬ 


factory  results,  Gadamer’s  reagent,  viz.,  mercuric 
acetate,  oxidises  codeine  smoothly.  In  cold  aqueous 
solution  the  oxidation  continues  for  about  6  months, 
and  ceases  when  the  mercuric  acetate  consumed  is 
equivalent  to  one  molecular  proportion  of  oxygen. 
In  a  hot  solution,  the  attack  is  much  more  rapid 
(0-5  hr.).  During  the  oxidation  (in  the  cold)  the 
specific  rotation  of  the  solution  rises  to  a  maximum 
and  then  falls  again;  this  indicates  that  the  attack 
is  at,  or  in  the  neighbourhood  of,  an  asymmetric 
carbon  atom,  probably  No.  9.  The  product,  isolated 
by  evaporating  the  solution  to  dryness,  freed  from 
excess  of  mercuric  acetate,  is  a  shellac-like  mass 
containing  about  57%  of  combined  mercury  (together 
with  the  equivalent  of  21%  of  acetic  acid  and  20%  of 
alkaloid,  determined  by  titration  with  potassium 
permanganate).  It  is  impossible  to  remove  the 
combined  mercury  in  such  a  way  as  to  set  free  the 
oxidised  codeine  (27  different  methods  were  tried). 
When  attempts  are  made  to  separate  the  mercury 
eventually  as  sulphide,  the  mercury  sulphide  pre¬ 
cipitate  contains  also  all  the  alkaloidal  material,  no 
matter  how  drastic  the  previous  treatment  has  been. 
When  the  product  (from  cither  hot  or  cold  oxidation) 
is  heated  with  formic  acid,  tho  combined  mercury  is 
removed,  but  reduction  also  takes  place,  and  there 
is  regenerated  80%  of  the  original  codeine,  together 
with  an  unstable  ba^se  (representing  tho  remaining 
20%),  only  isolated  in  a  crystalline  condition  as  tho 
l-hydrogcn  tartrate,  m.  p.  186°.  Reduction  with  zinc 
and  concentrated  hydrochloric  acid  or  acetic  acid 
gives  the  same  results  as  the  treatment  with  formic 
acid.  A  milder  reduction,  viz.,  with  hydrogen  and 
palladised  charcoal,  is  fruitless,  but  when  sodium 
amalgam  is  used,  again  80%  of  the  original  codeino 
is  regenerated,  but  the  remaining  20%  now  reappears 
as  dihydrocodeine.  It  is  suggested  that  when  tho 
codeine  is  oxidised  by  mercuric  acetate,  tho  nitrogen 
becomes  quinquevalcnt,  a  double  linking  being 
formed  between  the  nitrogen  atom  and  carbon  No.  16. 
The  subsequent  reduction  may  then  proceed  in  one 
of  two  directions. 

Tho  ethylenic  linking  between  carbon  atoms  8 
and  14  being  saturated  in  dihydrocodeine — which 
was  obtained  by  reduction  with  hydrogen  and 
palladised  charcoal  as  described  by  Mannich  and 
Lowenheim  (A.,  1921,  i,  124),  their  form  of  m.  p. 
Ill — 112°  not  being  observed — it  also  was  subjected 
to  mercuric  acetate  oxidation.  This  proceeds  only 
in  a  hot  solution.  The  [a]D  changes  from  — 100° 
to  -f-100°,  but  when  the  combined  mercury  is  removed 
by  hot  formic  acid,  the  product  is  again  kevorotatory. 
This  base  is  an  amorphous  mass  (decomp.  118 — 132°, 
[oc]d  — 125°).  It  neither  acetylatcs  nor  yields  a 
methiodide;  this  confirms  the  supposition  that 
oxidation  takes  place  at  the  nitrogen  atom.  When 
the  product  is  reduced,  it  regenerates  dihydrocodeine. 

If  the  oxidation  takes  place  as  suggested,  the  acetyl 
derivatives  also  should  bo  attacked,  but  the  meth- 
iodides,  in  which  tho  nitrogen  atom  is  already  quinque- 
valent,  should  be  unaffected.  This  is  so  :  acetyl- 
codeine  is  rapidly  oxidised  (to  the  same  extent)  in 
a  hot  solution  ;  again,  the  change  in  specific  rotation 
docs  not  run  parallel  with  the  separation  of  mercurous 
acetate.  The  product  eventually  isolated  is  an 
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amorphous  base  ( hydrochloride ,  m.  p,  137 — 139°, 
[«]D  +40°),  which  is  still  under  examination.  Acelyl- 
dihydrocodeine,  m.  p.  117 — 118°,  [a]D  —120°,  is 
oxidised  in  a  similar  way,  and  also  yields  an  amorphous 
base,  dccomp.  94 — 112°.  Codeine  methiodidc,  di- 
hydrocodeinc  methiodidc,  acetylcodeine  methiodidc, 
and  acelyldihydrocodeine  methiodide  (m.  p.  235 — 
236°,  [<x]d  —30°)  all  resist  both  oxidation  and  mercur- 
ation.  These  later  results  suggest  that  when  rncrcur- 
ation  takes  place  it  docs  not  precede,  but  follows 
oxidation,  and  so  takes  place  in  the  same  ring,  probably 
at  tertiary  carbon  atoms  (cf.  Gadamer  and  von  der 
Brack,  Arch.  Pharm.,  1923,  261,  117).  This  reason¬ 
ing  again  suggests  the  formation  of  an  unsaturated 
linking  between  the  nitrogen  atom  and  carbon  atom 
16.  W.  A.  Silvester. 

Alkali  xanthates  as  reagents  for  alkaloids. 
E.  Navarro  (Anal.  Fis.  Quim.,  1926,  24,  125 — 149). 
— The  author  has  examined  the  reactions  of  potassium 
mcthylxanthate,  potassium  ethylxanthate,  potassium 
propylxanthate,  potassium  isobutylxanthatc,  and 
potassium  fsoamylxanthate,  respectively,  with  the 
principal  alkaloids  and  alkaloid  salts,  in  neutral  and 
acid  solutions.  In  the  case  of  the  so-called  strong 
bases,  crystalline  precipitates  or  turbidities  arc 
produced  which  appear  to  be  true  salts.  The 
xanthates  may  be  used  for  the  detection  of  alkaloids 
and,  conversely,  with  certain  alkaloids,  for  the  detec¬ 
tion  of  methyl,  ethyl,  propyl,  isobutyl,  and  isoamyl 
alcohols.  Photomicrographs  arc  given  of  the 
crystalline  precipitates  obtained. 

G.  W.  Robinson. 

Organic  derivatives  of  phosphoric  acid.  III. 
Determination  of  iron.  I.  F.  Zetzsche  and  M. 
Nachmann. — See  this  vol.,  705. 

Trypanocidal  action  and  chemical  consti¬ 
tution.  IV.  Arylamides  of  aminohydroxy- 
phenylarsinic  acids.  L.  F.  'Hewitt  and  H.  King 
(J.C.S.,  1926,  817 — 831 ;  cf.  King  and  Murch,  A., 
1925,  i,  319;  this  vol.,  1S6). — The  introduction  of 
A-itt-aminobenzoyl  groups  into  3-amino-4-hydroxy- 
and  4-amino-2-hydroxy-phenylarsinic  acids  does  not 
enhance  the  trypanocidal  activity.  The  arseno- 
derivative  of  3'-amino-4'-hydroxybenzoyl-4-amino-2- 
hydroxyarsenobenzene  is  superior  to  its  parent  acid, 
being  permanently  curative  on  one  fourth  of  the 
tolerated  dose. 

o-Aminophenol,  prepared  by  reduction  of  o-nitro- 
phenol  with  faintly  alkaline  sodium  hyposulphite 
below  30°,  is  converted  by  acetic  anhydride  into 

2-methylbenzoxazole,  which,  on  nitration  with  mixed 
acid  and  hydrolysis  with  hydrochloric  acid,  yields 
5-nitro-2-aminophenol  and  the  4-nitro-compound  in 
the  ratio  4:1.  The  5-nitro-derivative  is  obtained 
in  orange  needles,  m.  p.  203—204°,  or  green  plates, 
m.  p.  170°  (with  immediate  conversion  into  the 
higher-melting  variety),  and  forms  an  N -monoacetyl 
derivative,  m.  p.  271—272°,  an  (M-diacetyl  deriv¬ 
ative,  m.  p.  193 — 194°,  and  a  triacetyl  derivative,  m.  p. 
138 — 139°.  From  4-nitro-2-aminophenol  an  N-moao- 
acclyl  derivative,  m.  p.  279—280°,  and  an  OAT-diacetyl 
derivative,  m.  p.  187 — 188°,  are  obtained.  Nitration 


of  carbonyl-o-aminophenol  gives,  after  hydrolysis, 
5-nitro-2-aminophenol ;  2-acetamidophenol  gives  only 
4 :  6-dinitro-2-acetamidophenol,  which  is  the  main 
product  when  triacetyl-2-aminophenol  is  nitrated. 

4-Amino-2-hydroxyphenylarsinic  acid  ( hydro¬ 
chloride ,  nitrate,  and  sulphate  described),  prepared 
from  5-nitro-2-aminophenol,  is  converted  into  4-m- 
nitrobenzam  ido-2-hydroxyphenylarsinic  acid  ( sodium 
salt  described),  and  by  subsequent  reduction  into 
4  -  m  -  aminobenzamido  -  2  -  hydroxyphenylarsinic  acid 
[sodium  and  ammonium  salts,  hydrochloride,  nitrate, 
sulphate,  and  corresponding  arseno-compound  de¬ 
scribed).  On  nitration  of  the  nitrobenzamido-acid, 
there  is  formed  3' :  5-dinitro-4-benzamido-2-hydroxy- 
phenylarsinic  acid,  which  is  hydrolysed  to  5 -nitro- 

1- amino-2-hydroxyphenylarsinic  acid,  or  is  reduced 
by  ferrous  hydroxide  to  3'  :  5-diammo-4-benzamido- 
2  -  hyd  roxyphenylarsinic  acid  ( hydrochloride ,  sulphate, 
and  nitrate  described).  4 : 5-Diamhio-2-hydroxy- 
phenylarsinic  acid,  obtained  by  reduction  of  tho 
nitroamino-acid  with  sodium  hyposulphite,  gives 
with  nitrous  acid  a  diazoimine. 

3'-Nitroanisoyl-4-amino-2-hydroxyphcnylarsinic  acid 
[sodium  and  ammonium  salts  described)  is  reduced 
by  ferrous  hydroxide  to  3'-aminoanisoyl-4-amino-2- 
hydroxyphenylarsinic  acid  [sodium  salt,  hydrochloride, 
sulpthalc,  nitrate,  and  ctrseno-compound  described). 
From  4-amino-2-hydroxyphenylarsinic  acid  and 

3- nitro-4'-ethylcarbonatobenzoyl  chloride  there  is 
prepared  3' -nitro-4' -cthylcarbonatobcnzoyl-4-amino-2- 
hydroxyphenylarsinic  acid.  This  is  hydrolysed  by 
cold  N-sodium  hydroxide  to  4-i\\-niiro-j>-hydroxy- 
benzamido-2-hydroxyphenylarsmic  acid,  which  is  re¬ 
duced  to  the  corresponding  amine  [hydrochloride, 
nitrate,  sulphate,  diazo-oxide,  and  arsewo-compound 
described). 

3-m-Nitrobe?izamido-4-hydroxyphenylarsinic  acid 
[ammonium  salt  described)  is  reduced  to  3-m -amino- 
benzamido-4-hydroxyphenylarsinic  acid  [hydrochloride, 
sulphate,  nitrate,  and  arseno-compound  described) ; 
3' -nilroanisoyl-3-amino-4-hydroxyphenylarsinic  acid 
[sodium  salt)  to  3'-aminoanisoyl-3-amino-4-hydroxy- 
phenylarsinic  acid  [hydrochloride,  sulphate,  nitrate,  and 
arse?m-compound  described).  Hydrolysis  of  3’ -nitro-4'  - 
dhylcarbonatobenzoyl  -  3  -  amino  -  4-  hydroxyphenylarsinic 
acid  gives  the  3' -nitro-4' -hydroxybenzoyl  derivative, 
which  is  reduced  to  3-m-amino-p-hydroxybenzamido- 

4- hydroxyphenylarsinic  acid  [hydrochloride,  sulphate, 

nitrate,  diazo-oxide,  arseno-compound,  and  the  diazo- 
oxide  of  the  arseno-compound  described),  together 
with  a  little  of  the  corresponding  azo.Ty-derivative 
(insoluble  magnesium  salt).  C.  Hollins. 

Action  of  alkyl  chloroformates  on  hydroxy- 
arylarsinic  acids.  O.  S.  Hamilton  and  F.  W. 
Johnson  (J.  Amer.  Chem.  Soc.,  1926,  48,  1405 — 
1408;  cf.  A.,  1925,  i,  600). — The  following  carb- 
alkoxyhydroxyarylarsinic  acids  (alkyl  arsinoaryl 
carbonates)  were  prepared  by  the  action  of  alkyl 
chloroformates  on  arylarsinic  acids  in  alkaline  solu¬ 
tion  :  p -arsinophenyl  methyl,  p- arsinophenyl  ethyl, 
p-arsinophenyl  propyl,  p -arsinophenyl  iso propyl, 
-p-arsinophenyl  butyl,  p- arsinophenyl  isobutyl,  and 

2- nitro-4-arsinophenyl  methyl  carbonates,  all  having 
m.  p.  above  250° ;  2-nilro-4-arsinophenyl  ethyl,  m.  p; 
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154°;  2-nitroA-arsinophenyl  propyl,  m.  p.  133°; 
2-nitroA-arsinophenyl  iso propyl,  m.  p.  168°;  2-nitro- 
i-arsinophenyl  butyl,  m.  p.  137°;  2-nitro-A-arsino- 
phenyl  isobutyl,  m.  p.  141°;  m -arsinophenyl  methyl, 
m.  p.  143° ;  m-arsinoplienyl  ethyl,  m.  p.  128° ;  m -arsino¬ 
phenyl  propyl,  m.  p.  115-5° ;  m-arsinophenyl  iso propyl, 
m.  p.  154°;  m -arsmophenyl  butyl,  m.  p.  87°;  and 
m-arsinop>henyl  iso  butyl  carbonate,  m.  p.  100°.  All 
the  above  compounds  decompose  at  the  m.  p. 

F.  G.  Willson. 

Production  of  unsymmetrical  arsenobenzene 
compounds.  Deutsche  Gold-  und  Silber- 
ScHEIDEANSTALT  VORM.  ROESSLER  and  A.  ALBERT. 

—See  B.,  1926,  462. 

Production  of  derivatives  of  organic  arseno- 
compounds.  Deutsche  Gold-  und  Silber- 
SCHEIDEANSTALT  VORM.  RoESSLER  and  A.  ALBERT. 

—See  B.,  1926,  462. 

Reaction  of  some  polyhydric  phenols  with 
sodium  antimonyl  tartrate.  [Diantimonyl  de¬ 
rivatives  of  di-2  :  3  :  4-trihydroxybenzylidene- 
3:3'-  diamino  -4:4'-  dihydroxyarsenob  enzene .  ] . 
W.  G.  Christiansen. — See  this  vol.,  722. 

Production  of  heterocyclic  compounds  con¬ 
taining  arsenic  or  antimony.  A.  Binz  and  C. 
Rath.— See  B.,  1926,  512. 

Manufacture  of  aromatic  stibinic  acids. 
Chem.  Pabr.  von  Heyden. — See  B.,  1926,  514. 

Tellurium  tetrachloride  and  aryl  alkyl  ethers. 
G.  T.  Morgan  and  R.  E.  Kellett  (J.C.S.,  1926, 
1080 — 1088;  cf.  this  vol.,  83;  Rust,  A.,  1898, 
137 ;  Rohebaech,  ibid.,  1901,  i,  273 ;  Lederer,  ibid., 
1916,  i,  647 ;  1920,  i,  40,  482).— Tellurium  tetra¬ 
chloride  reacts  quantitatively  with  anisole  in  the 
presence  or  absence  of  chloroform  to  yield  p-anisyl- 
telluritrichloride,  m.  p.  190°  (Rust’s  “  dichlorotelluro- 
bisanisole  ”),  which  is  yellow,  and  after  solution  in 
sodium  hydroxide  and  precipitation  with  acetic  acid 
furnishes  a  hydrated  oxide,  which  yields  2  : 4-di- 
nitrophenol  and  a  compound,  m.  p.  190 — 210°,  on 
treatment  with  warm  dilute  nitric  acid.  Bis- p- 
anisylditelluride  (Rohebaech  and  Lederer’s  “  p-tclluro- 
anisole  ”),  obtained  almost  quantitatively  by  reducing 
the  trichloride  with  potassium  metabisulphite,  is 
readily  oxidised  by  hydrogen  peroxide,  and  the 
product  regenerates  the  trichloride  with  chlorine 
and  the  tribromide,  m.  p.  187-5°,  with  bromine. 
The  colourless  di-p-anisyltelluridichloride,  m.  p.  181 — 
182°,  obtained  by  heating  excess  of  anisole  with 
tellurium  tetrachloride  for  24  hrs.  at  150 — 180°, 
is  resistant  to  the  action  of  metabisulphite,  and  is 
attacked  only  with  difficulty  by  zinc  dust,  when 
colourless  bis-p-anisyltelluride,  m.‘  p.  53 — 54°,  is 
formed,  which  yields  a  dibromide,  m.  p.  190°.  The 
preparation  of  2-methoxytolyl-5-telluritrichloride,  m.  p. 
232 — 233°,  bis-2-methoxy-m-tolyl  ditelluride,  m.  p. 
77 — 78°,  4:-methoxytolyl-3-telluritrichloride,  m.  p.  135°, 
and  3-methoxytolyl-{4.  or  Q)-telluritrichloride,  m.  p.  154°, 
according  to  the  same  general  methods  is  described. 
Uncrystallisable  products  were  obtained  from  the 
3  B* 


ethers  of  (3-naphthol,  resorcinol,  and  quinol.  Tri- 
chlorotelluripropionic  acid,  m.  p.  145 — 150°,  obtained 
from  tellurium  tetrachloride  and  propionic  anhydride, 
when  reduced  with  aqueous  metabisulphite,  yields 
d i t ellurod iprop ionic  acid,  m.  p.  75°  ( silver ,  copper,  and 
potassium  salts  described),  which  with  bromine  in 
chloroform  yields  tribromotclluripropionic  acid,  m.  p. 
139 — 141°.  The  behaviour  of  ?i-butyric  anhydride 
and  isovaleric  anhydride  with  tellurium  tetrachloride 
shows  that  the  tendency  to  undergo  this  condensation 
diminishes  rapidly  on  ascending  the  series. 

J.  S.  H.  Davies. 

Structure  of  the  compounds  produced  by  the 
addition  of  mercuric  salts  to  olefines.  L.  T. 
Sandborn  and  C.  S.  Marvel  (J.  Amer.  Chem.  Soc., 
1926,  4S,  1409 — 1413). — -Treatment  of  Z-menthyl 
cinnamate  with  mercuric  acetate  in  methyl-alcoholic 
solution  in  presence  of  acetic  acid  affords  l-menthyl 
fi-methoxy-a-acetoximercuri-fi-phenylpropionate,  m.  p. 
95 — 105°,  [a],)  — 23-1°  in  chloroform  (cf.  Schrauth, 
Schoeller,  and  Struensee,  A.,  1910,  i,  347  ;  1911,  i,  595). 
Treatment  of  the  latter  with  methyl-alcoholic  sodium 
bromide  yields  l-menthyl  fi-methoxy-a-bromomercuri- 
$-ph&nylpropionate,  m.  p.  145 — 146°,  [a]“  —48-6°, 
together  with  an  optical  isomeride,  m.  p.  134 — 135°, 
[“]u  +61-9°.  l-Menthyl  $-methoxy-a.-iodomercuri-[i- 
phenylpropionate  is  also  obtained  similarly  as  a  mixture 
of  the  two  isomerides,  m.  p.  126 — 128°,  [a]{J  +65-89°, 
and  m.  p.  102 — 103°,  [a]£  —24-27°,  respectively,  but 
the  corresponding  a-chloromercuri- derivative,  m.  p. 
150—152°,  [a](?  —45-08°,  could  not  be  obtained  in 
an -isomeric  form.  The  existence  of  these  compounds 
in  optically  isomeric  forms  indicates  that  the  com¬ 
pounds  formed  by  the  addition  of  mercuric  salts  to 
olefines  have  the  structure  !C(OH)-C(HgX)!  (cf. 
Adams,  Roman,  and  Sperry,  A.,  1922,  i,  946). 

F.  G.  Willson. 

Action  of  mercuric  acetate  on  o-toluidine. 
L.  Vecchiotti  (Gazzetta,  1926,  56,  155 — 160). — - 
The  interaction  of  aqueous  mercuric  acetate  (1  mol.) 
and  o-toluidine  (1  mol.)  yields  an  o-toluidinedimercuri- 
acetate,  m.  p.  208°,  isomeric  with  the  compound, 
m.  p.  228°,  obtained  when  the  reaction  takes  place  in 
methyl-alcoholic  solution  (cf.  Schrauth  and  Schoeller, 
A.,  1912,  i,  930).  The  position  of  the  two  mercuric 
acetate  residues  has  not  been  determined,  but  they 
are  not  the  4  and  6  or  the  3  and  5  positions.  The 
corresponding  hydroxide,  m.  p.  235° ;  chloride,  decomp, 
without  melting  at  221°;  bromide,  decomp,  without 
melting  at  232°;  acetotoluidide,  softening  at  214°, 
m.  p.  219°,  are  described.  Treatment  of  the  last 
compound  with  sodium  chloride  and  chlorine  yields 
a  new  dichloro-o-toluidine,  m.  p.  162 — -163°,  the 
structure  of  which  remains  to  be  established. 

T.  H.  Pope. 

Action  of  mercuric  acetate  on  2  :  4-dichloro- 
aniline.  L.  Vecchiotti  and  N.  Carani  (Gazzetta, 
1926,  56,  147—152;  cf.  A.,  1924,  i,  957;  1925,  i, 
1058). — The  interaction  of  mercuric  acetate  and  2  :  4- 
dichloroaniline  in  aqueous  alcoholic  solution  yields 
2  :  4,-dichloroaniline-Q-mercuriacetate,  m.  p.  170 — 171°. 
The  corresponding  hydroxide,  m.  p.  230° ;  the  chloride, 
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m.  p.  193° ;  the  acetyl  derivative,  blackening  at  260°, 
m.  p.  283° ;  and  d-mercuribis-2  :  4-dichloroaniline, 
m.  p.  168°,  obtained  by  treating  the  acetate  with 
sodium  hydrogen  sulphate,  are  described.  Treat¬ 
ment  of  the  acetyl  derivative  with  calcium  chloride 
and  chlorine  gives  2:4:  6-trichloroacetanilide. 

T.  H.  Pope. 

Organic  derivatives  of  tin.  C.  Oechslin  etc. 
—See  B.,  1926,  465. 

Structure  of  the  compound  C14H1804N2  obtained 
from  caseinogen  by  enzymic  digestion.  E. 
Abderhalden  and  H.  Sickel  (Z.  physiol.  Chern., 
1926,  153,  16 — 53).- — -The  compound  (I),  C14H1804N2, 
m.  p.  147°,  [a]D  — 22-75°,  previously  described  as  being 
obtained  from  the  hydrolysis  of  caseinogen  and 
yielding  tyrosine  and  proline  on  acid  hydrolysis, 
loses  water  in  a  desiccator  over  phosphorus  pentoxide, 
to  form  an  anhydride  (I),  C14H1(!03N2,H20,  m.  p.  187°, 
after  previous  sintering  at  83°,  [a]!’  —102-50°  in 
alcohol.  It  forms  no  copper  salt  and  is  neutral  to 
litmus.  When  anhydride  (I)  is  treated  with  i\r- barium 
hydroxide  solution  for  60  hrs.,  there  is  obtained  a 
compound  (II),  C14H,804N2,H20,  which  sinters  at 
120°,  becomes  at  127°  a  frothy  liquid,  which  again 
solidifies  at  180°,  and  finally  melts  at  206° ;  it  has 
[oc]fi  -141-9°  in  water.  When  kept  over  phosphorus 
pentoxide  in  a  vacuum,  an  anhydride  (II)  is  formed, 
needles,  m.  p.  226 — 22S°,  [a]'J  +67-1°  in  alcohol. 
Compound  (I)  is  resistant  to  trypsin  and  pepsin. 
By  the  action  of  diazomethane  on  a  suspension  in 
ether  of  an  aqueous  solution  of  the  compound  (I), 
there  is  obtained  a  tetramethyl  derivative,  m.  p.  198 — 
199°  (decomp.).  When  anhydride  (I)  is  methylated 
under  similar  conditions,  a  monomethyl  derivative, 
Ci6Hi803N2,  is  obtained,  m.  p.  156 — -157°.  Methyl- 
ation  of  (ZZ-leucylglycine  gives  a  trimethyl-leucylglycine, 
leaflets,  m.  p.  237°  after  previous  sintering.  When 
it  reacts  with  a-bromo-y-methylvaleryl  chloride, 
the  compound  (I)  yields  an  a-bromo-y-methylvaleryl 
derivative,  C20H27O5N2Br,  m.  p.  102°  after  pre¬ 
vious  sintering  at  71°  (characteristic  decomp,  point 
at  144°).  Aqueous  ammonia  converts  this  com¬ 
pound  into  the  leucyl  derivative  of  compound  (I), 
C2oH2a06N3,H20,  m.  p.  217°  after  previous  sinter¬ 
ing.  When  boiled  with  formic  acid,  compound  (I) 
yields  a  diformyl  derivative,  C16H1806N2,  m.  p.  72° 
after  previous  sintering  (on  further  heating  froths 
and  decomp.  85° ;  at  170°,  again  becomes  a  pale 
yellow  liquid,  decomp.  285°).  Benzenesulphonyl 
chloride  yields  a  derivative,  C26H2608N2S2,  m.  p.  105° 
after  previous  sintering.  The  following  salts  have 
also  been  obtained  :  silver  salt,  C14H1704N2Ag,H20, 
decomp.  202°,  hydrochloride,  m.  p.  115°  after  previous 
sintering,  and  copper  salt,  C28HM08N4Cu.  From  the 
interaction  of  prolyl  chloride  hydrochloride  and 
tyrosine  ethyl  ester,  there  has  been  isolated  a  com¬ 
pound,  C14H1804N2,NaCl,  m.  p.  250°  (approx.)  after 
previous  sintering.  When  di-tyrosine  ethyl  ester 
and  cZZ-prolino  ethyl  ester  are  heated  together  at 
130 — 140°,  a  little  tyrosylproline  anhydride,  m.  p.  226° 
(decomp.),  results.  If  Z-tyrosine  and  Z-proline  are 
similarly  heated  together,  an  optically  active  an¬ 
hydride  is  obtained  in  even  poorer  yield,  m.  p.  226 — 


228°,  [a]15  +15-35°  (in  alcohol).  This  compound, 
although  of  lower  optical  rotation  than  anhydride 
(II),  shows  very  close  agreement  with  it  in  all  its 
other  properties.  Both  compounds  separate  from 
water  in  plates,  C14H1603N2,3H20  (sinter  at  80°, 
again  become  solid,  and  remelt  at  222°).  Barium 
hydroxide  converts  this  synthetic  anhydride  into  an 
inactive  compound,  C14H1804N2,  m.  p.  232°  after 
previous  sintering,  and  this  product  yields  a  micro¬ 
crystalline  tetramethyl  derivative,  decomp.  182°, 
similar  to  the  tetramethyl  derivatives  of  compounds 
(I)  and  (II).  dl-Bromo-y-methylvaleryl-(1$)dl-u- 
amino-S-hydroxyvaleric  acid,  m.  p.  129 — 130°,  ob¬ 
tained  by  the  condensation  of  dl-  a-y-methylvaleryl 
chloride  and  rZZ-a-amino-8-hydroxyvaleric  acid,  is 
converted  by  aqueous  ammonia  into  N-dl-Zewq/Z- 
dl-a-amino-8-hydroxyvaleric  acid,  m.  p.  212 — 214°. 
This  dipeptide  is  hydrolysed  by  sulphuric  acid  or  by 
enzymes,  and  when  heated  at  180°  in  a  vacuum  over 
phosphorus  pentoxide,  is  converted  into  a  compound, 
C22H3805N4,  m.  p.  224°,  and  does  not  give  rise  to 
loucylproline.  W.  0.  Kermack. 

Porphyrins.  X.  Hcematoporphyrin  mono¬ 
methyl  ether.  W.  Kuster  and  A.  Muller  (Z. 
physiol.  Chem.,  1926,  155,  113— 121).— The  hydro¬ 
lysis  of  haematoporphyrin  dimethyl  ether  with  alkalis 
could  not  be  controlled  to  yield  a  homogeneous 
product.  Hydrolysis  with  glacial  acetic  acid  at  90° 
yields  the  homogeneous  monomethyl  ether;  from 
this  the  crystalline  hydrochloride  could  not  be 
obtained  (cf.  Kuster  and  Deihle,  A.,  1913,  i,  1004). 
The  hydrolysis  also  proceeds  readily  during  the  pre¬ 
paration  of  the  complex  zinc  salt  of  the  dimethyl 
ether.  The  monomethyl  ether  is  converted  by  di¬ 
azomethane  into  a  trimethyl  derivative,  m.  p.  151 — 
152°,  and  by  chromic  acid  into  htematinic  acid  and 
the  imide,  C8Hu03N,  m.  p.  59°,  which  are  also 
obtained  similarly  from  the  dimethyl  ether.  Hydro¬ 
lysis  of  the  imide  with  barium  hydroxide  affords  the 
anhydride,  CsH10O4,  b.p.  210—211°;  b.  p.  115—116°/ 
18  mm.,  which,  with  zinc  dust  and  acetic  acid,  yields 
two  substances,  m.  p.  141°  and  101 — 102°,  respectively. 
The  dimethyl  ether  is  reduced  (in  alkaline  solution 
with  sodium  amalgam)  to  a  porphyrinogen,  which 
yields,  on  aeration  of  the  solution,  a  porphyrin, 
which  with  chromic  acid  mixture  yields  the 
above  imide  and  haematinic  acid. 

F.  G.  Willson. 


Porphyrins.  IX.  Dichlorohaematoporphyrin 
dimethyl  ether,  a  di-  and  a  tri-chlorometa- 
porphyrin  dimethyl  ether.  W.  Kuster  and  W. 
Zimmermann  (Z.  physiol.  Chem.,  1926,  153,  125 — 
137). — Dichlorodimethyl(chloro)haemin  when  treated 
with  acetic  acid-hydrochloric  acid  solution  is  con¬ 
verted  into  dichlorohaematoporphyrin  dimethyl  ether, 
C35H40O6N4Cl2,  red  needles.  When  dimethyl(chloro)- 
haernin  is  treated  with  excess  of  chlorine,  a  pznta- 
chlorodimethyl(chloro)hcemin  is  obtained,  and  this 
compound  on  treatment  with  acetic  acid-hydro- 
chloric  acid  solution  yields  amorphous  trichloro- 
metaporphyrin  dimethyl  ether,  C36H37OgN4C13,  and 
dichlorometaporphyrin  dimethyl  ether,  C3GH3G0GN4C12. 

W.  0.  Kermack. 
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Basic  character  of  haemin.  W.  Kuster  (Z. 
physiol.  Chem.,  1926,  153,  119— 124).— From  the 
mother-liquors  from  the  recrystallisation  of  dimethyl- 
(chloro)hsemin  a  compound,  C37H3704N4Cl2,Fe,  has 
been  obtained  (rhombs),  which  is  considered  to  be 
a  dimethyl(chloro)hceminium  methochloride.  It  is  stable 
to  aqueous  sodium  hydroxide,  but  is  converted  by 
alcoholic  potassium  hydroxide  into  dimethyl(chloro)- 
lisemin,  C3GH3404N4C1Fc,  and  by  aqueous  ammonia 
into  a  compound,  C37H3G04N4ClFe. 

W.  0.  Kermack. 

Isolation  of  some  hitherto  undescribed  pro¬ 
ducts  of  hydrolysis  of  proteins.  II.  S.  B. 
Schryver  and  H.  W.  Buston  (Proc.  Roy.  Soe.,  1926, 
B,  99,  476 — 487). — After  hydrolysis  of  oat  protein 
with  sulphuric  acid,  the  amino-acids  were  fractionated 
by  the  authors’  carbamate  process.  By  fractional 
crystallisation  of  the  zinc  salts  of  the  monoamino- 
acid  fraction,  there  was  obtained  a  mixture  of  zinc 
salts  soluble  in  cold  water  and  alcohol,  which  yielded 
two  copper  salts,  one  of  which  was  insoluble  in  methyl 
alcohol.  The  insoluble  salt  yielded  a  hydrozyamino- 
butyric  acid,  C4H903N,  giving  dibenzoyl  and  phenyl- 
carbimide  derivatives,  m.p.  112°  and  143°, respectively. 
The  soluble  copper  salt  gave  a  hydroxyualine, 
C5Hu03N,  dibenzoyl  derivative,  m.  p.  117°,  phenyl- 
carbimide  derivative,  m.  p.  145°.  The  position  of  the 
substituent  groups  has  not  been  determined.  (Cf.  A., 
1922,  i,  182.)  H.  J.  Channon. 

Horn-dissolving  action  of  alkali  sulphides. 
R.  Weiss  (Z.  physiol.  Chem.,  1926,  153,  166).— 
A  claim  for  priority  against  Pulevska  (cf.  A.,  1925, 
i,  1341).  W.  0.  Kermack. 

Fission  products  of  cerebrone.  E.  Klenk  (Z. 
physiol.  Chem.,  1926,  153,  74 — 82). — Barium  hydr¬ 
oxide  converts  cerebrone,  by  hydrolysis  of  the  fatty 
acid,  into  a  base,  psychosine,  isolated  as  its  sulpdiate, 
C^O.N.O-oIKSO,,  m.  p.  225°  (decomp.)  after 
sintering  at  170°.  Cerebrone  is  hydrolysed  by  acetic- 
sulphuric  acid,  to  give  galactose  and  cerebronyl- N- 
sphingosine,  C24H490-C0-NH.C17H3302,  m.  p.  86 — 
87°.  It  forms  a  tri-m-nitrobenzoyl  derivative,  m.  p. 
96 — 97°.  W.  0.  Kermack. 

Determination  of  the  empirical  formula  of 
naturally  occurring  substances  of  high  mol. 
wt.  0.  Dischendorfer  (J.  pr.  Chem.,  1926,  [ii], 
113,  1 — 8). — The  minute  changes  in  percentage 
composition  for  small  differences  in  the  empirical 
formula  of  substances  of  high  mol.  wt.  may  often  be 
made  appreciable  by  introducing  heavy  atoms 
into  the  molecule  so  as  to  increase  the  non¬ 
carbon-hydrogen  content.  Graphs  are  given  showing 
that  the  difference  in  percentage  of  carbon  and 
hydrogen  made  by  a  CH2  more  or  less  in  the  empirical 
formula  of  a  hydrocarbon  rises  to  a  maximum  and 
then  falls  as  the  weight  of  such  addendum  is  increased. 
In  the  case  of  a  substance  already  containing  atoms 
other  than  carbon  and  hydrogen  {e.g.,  in  the  carbo¬ 
hydrate,  C30H52O28),  it  may  happen  that  the  optimum 
has  already  been  passed,  and  no  advantage  results 
from  further  addenda.  Examples  of  the  application 
of  the  method  are  given.  C.  Hollins. 


Micro-method  for  determining  carbon  in 
organic  compounds.  H.  L.  Lochte  (J.  Amer. 
Chem.  Soe.,  1926,  48,  1301—1305;  cf.  A.,  1925,  ii, 
600). — The  bomb  combustion  method  previously 
described  can  be  adapted  to  the  determination  of 
carbon  in  10 — 30  mg.  samples  of  non-halogenated 
substances  by  employing  a  Monel-metal  bomb,  180 
by  30  mm.,  into  which  is  fitted  a  close-fitting  lining 
cut  from  a  Pyrex  glass  test-tube.  Absorption  of  the 
carbon  dioxide  in  the  saturated  barium  hydroxide 
solution  is  effected  by  rotating  the  bomb  in  an 
inclined  position  at  about  100  r.p.m.  for  30  min., 
subsequent  titration  of  the  carbonate  being  prefer¬ 
ably  effected  by  Lindner’s  procedure  (A.,  1922,  ii, 
657).  Nitrogen  and  sulphur  do  not  interfere  with 
the  method,  but  chlorine  compounds  cause  excessive 
corrosion  of  the  bomb.  Liquids  of  b.  p.  above  about 
100°  can  be  analysed  by  being  weighed  on  to  a 
weighed  pellet  of  an  ignitor  such  as  benzoic  acid, 
but  no  satisfactory  method  of  dealing  with  liquids 
of  lower  b.  p.  has  been  devised.  F.  G.  Willson. 

Rapid,  dry  method  for  the  determination  of 
carbon  and  hydrogen.  E.  Berl  and  H.  Buuk- 
hardt  (Ber.,  1926,  59,  [B],  S90 — 896). — An  intimate 
mixture  of  the  substance  (containing  10 — 15  mg.  of 
carbon)  and  lead  chromate  free  from  organic  matter 
is  heated  to  dull  redness  between  layers  of  ignited 
quartz  sand  in  a  narrow  hard  glass  or  silica  tube. 
Water  is  determined  by  absorption  in  concentrated 
sulphuric  acid,  carbon  dioxide  gravimetrieally  or 
volumetrically.  The  presence  of  nitrogen  in  the 
substance  does  not  cause  complications;  if  halogen 
is  present,  the  front  portion  of  the  lead  chromate  is 
heated  only  to  170 — -180°.  H.  Wren. 

Rapid,  semi-micro-method  for  the  deter¬ 
mination  of  nitrogen.  E.  Berl  and  H.  Burk- 
hardt  (Ber.,  1926,  59,  [B],  897 — 900). — -A  modific¬ 
ation  of  Dumas’  process  is  described  by  which  nitrogen 
may  be  rapidly  determined  in  organic  substances 
(amount  required  equivalent  to  3 — 6  mg.  of  nitrogen) 
with  small  use  of  gas.  Combustion  is  effected  in  a 
vacuum  or  at  normal  pressure  if  the  compound  is 
readily  volatile.  H.  Wren. 

Refractometric  determination  of  alcohols 
and  esters  in  aqueous  and  in  cotton-seed  oil 
solutions.  J.  C.  Munch  (J.  Amer.  Chem.  Soe., 
1926,  48,  994 — 1003). — Refractive  indices  of  aqueous 
and  cotton-seed  oil  solutions  of  methyl,  ethyl,  n-  and 
iso-propyl,  n-,  iso-,  sec.-,  and  Art. -butyl,  iso-,  sec.-, 
and  Art. -amyl  alcohols,  and  most  of  their  formates, 
acetates,  propionates,  butyrates,  and  isovalerates, 
have  been  measured.  The  relation  between  con¬ 
centration  of  the  solution  and  refractive  index  was 
found  to  be  approximately  linear  in  all  cases,  and 
the  refractive  index  can  be  used  to  measure  con¬ 
centrations  of  these  solutions.  Treated  mathematic¬ 
ally,  a  significant  correlation  was  found  to  exist 
between  the  “refractive  increment”  (  =  change  in 
refractive  index  per  unit  increase  in  concentration) 
of  aqueous  solutions  and  that  of  oil  solutions,  enabl¬ 
ing  the  one  to  be  calculated  from  the  other.  The 
original  should  be  consulted  for  the  numerical  data. 

F.  G.  Willson. 
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Bromometric  examination  of  fats.  H.  P. 
Kaufmann. — See  B.,  1926,  447. 

Use  of  thiocyanogen  in  fat  analysis.  H.  P. 
Kaufmann. — See  B.,  1926,  447. 

Ether.  III.  Determination  of  aldehyde  as  a 
contaminant.  E.  P.  Phelps  and  A.  W.  Rowe. — 
See  B.,  1926,  461. 

Test  for  xanthine.  G.  Schweizer  (Chem.-Ztg., 
1926,  50,  430). — When  a  trace  of  xanthine  is  warmed 
with  a  crystal  of  potassium  chlorate  and  a  few  c.c. 
of  hydrochloric  acid  and  evaporated  to  dryness, 
carbamide  and  alloxan  are  formed,  and  on  further 
heating  on  a  water-bath,  the  alloxan  is  gradually 
converted  into  the  red  form.  On  adding  a  few  drops 
of  potassium  hydroxide  solution  to  the  red  residue, 
an  intense  ultramarine-blue  colour  appears,  due  to 
the  formation  of  potassium  asoalloxanate.  The 


sodium  salt  of  this  acid  is  also  blue,  the  barium  salt 
is  violet,  and  the  silver  salt  dark  red. 

C.  T.  Gimingiiam. 

Electrometric  determination  of  alkaloids  with¬ 
out  the  use  of  the  hydrogen  electrode.  S.  Popov 
and  M.  J.  McHenry  (J.  Amer.  Pharm.  Assoc.,  1925, 
14,  473 — 476). — Saturated  calomel  and  a  plain 
platinum  wire,  cleaned  with  dichromate,  are  employed 
as  electrodes.  A  convenient  form  of  titration  vessel 
is  described.  The  alkaloid  or  its  salt  is  dissolved  in 
anhydrous  or  aqueous  alcohol,  and  carbon  dioxide 
is  removed  from  the  apparatus.  Excess  of  0-1  A-hydro- 
chloric  acid  is  added  to  the  free  alkaloid,  and  then 
titration  is  carried  out  with  potassium  hydroxide. 
Three  breaks  represent  the  conversion  of  the  alkaloid 
into  the  hydrochloride,  the  excess  of  acid  added,  and 
the  conversion  of  the  salt  into  the  alkaloid. 

Chemical  Abstracts. 


Biochemistry. 


Haemoglobin.  J.  Bancroft  (J.C.S.,  1926,  1146 — 
1170). — A  lecture  delivered  before  the  Chemical 
Society  on  Eeb.  11,  1926. 

Adsorption  of  nitrogen  by  haemoglobin.  J.  B. 
Conant  and  N.  D.  Scott  (J.  Biol.  Chem.,  1926,  68, 
107 — 121).— Measurements  of  the  amounts  of  nitrogen 
taken  up  by  aqueous  solutions  of  haemoglobin,  when 
equilibrated  with  known  gas  mixtures,  indicate  that 
the  amount  taken  up,  in  excess  of  that  which  can  be 
dissolved,  is  proportional  to  the  concentration  of 
haemoglobin ;  the  relationships  observed  agree  with 
the  adsorption  equation  of  Freundlich,  viz.,  amount 
adsorbed=aP4,  the  value  of  b  varying  from  0-1  to 
0-4  for  different  samples  and  conditions;  the  state¬ 
ment  of  Bohr  (A.,  1905,  ii,  729)  that,  in  the  absence 
of  oxygen,  no  excess  nitrogen  is  taken  up  by  solutions 
of  haemoglobin  could  not  be  confirmed.  On  the 
assumption  that  oxygen  and  carbon  monoxide  are 
adsorbed  by  haemoglobin  in  an  analogous  maimer, 
a  hypothesis  is  developed  which  relates  the  exponent 
n  of  the  equation  of  Hill  (A.,  1913,  i,  1250)  to  the 
exponent  b  of  the  adsorption  equation,  thus  offering 
a  possible  explanation  of  the  reason  why  the  n  of 
Hill’s  equation  is  not  an  integer  and  is  smaller  than 
that  predicted  from  the  number  of  molecules  of 
oxygen  involved.  C.  R.  Harington. 

Oxygen  content  of  methaemoglobin.  M. 
Nici.oux  and  J.  Roche  (Bull.  Soc.  Chim.  biol.,  1926, 
8,  71 — 97). — The  reduction  of  methaemoglobin  to 
haemoglobin,  and  the  oxidation  of  haemoglobin 
indicate  that  methaemoglobin  contains  one  atom  of 
oxygen  less  than  oxyliaemoglobin  and  one  atom  more 
than  haemoglobin.  C.  P.  Stewart. 

Formation  of  methsemoglobin :  action  of 
hydroxylamine  on  haemoglobin.  J.  Roche  (Bull. 
Soc.  Chim.  biol.,  1926,  8,  98 — 112). — An  empirical 
equation  is  derived  for  the  conversion  of  oxyhsemo- 
globin  into  methaemoglobin  by  the  action  of  hydroxyl¬ 
amine  hydrochloride.  C.  P.  Stewart. 


Fixation  of  hydrogen  sulphide  in  the  blood. 
A.  Desgrez,  H.  Bierry,  and  L.  Lescceur  (Compt. 
rend.,  1926,  182,  1112 — 1116). — It  is  suggested  that 
the  facts  regarding  the  absorption  of  hydrogen  sul¬ 
phide  by  the  blood  may  be  explained  on  the  assump¬ 
tion  that  the  hydrogen  sulphide  is  united  solely  to 
the  inorganic  bases  in  the  blood.  The  index  of  acidity 
of  a  solution  containing  sulphides  (or  carbonates)  is 
defined  as  the  ratio  between  the  alkali  equivalent 
of  the  total  amount  of  hydrogen  sulphide  or  carbon 
dioxide  present  to  the  amount  of  acid  required  to 
render  the  solution  neutral  to  methyl-red.  At  pK  7-6 
sulphides  exist  in  solution  in  the  form  of  1  mol.  of 
acid  sulphide  and  0-15  mol.  of  hydrogen  sulphide, 
and  carbonates  as  1  mol.  of  hydrogen  carbonate  with 
0’04  mol.  of  carbon  dioxide.  When  hydrogen  sulphide 
is  absorbed  by  the  blood,  some  carbon  dioxide  is 
liberated,  the  ratio  of  hydrogen  sulphide  absorbed 
to  carbon  dioxide  liberated  being  the  ratio  of  their 
indices  of  acidity  (i.e.,  2-30  :  2-08  at  p>a  7-6). 

L.  E.  Hewitt. 

Haematoporphyrin.  I.  Optical  properties 
and  determination  in  Harder’s  gland  in  the 
white  rat.  II.  Photo-sensitisation  of  red 
corpuscles  by  haematoporphyrin.  R.  Fabre  and 
H.  Semonnet  (Bull.  Soc.  Chim.  biol.,  1926,  8,  56 — 66). 
— I.  Spectrophotometrically  the  fluorescence  of 
haematoporphyrin  shows  a  maximum  intensity  at 
A  3650  A.  The  intensity  varies  with  dilution,  being 
greatest  at  1  :  8000.  Comparison  of  the  intensity 
of  fluorescence  between  known  solutions  of  haemato¬ 
porphyrin  and  extracts  from  physiological  material 
affords  a  method  of  determination.  Application  of 
this  method  shows  the  haematoporphyrin  content  of 
Harder’s  gland  in  the  white  rat  to  be  T25 — 1-50  X 
10*5  g.  per  pair  of  glands  of  mean  weight  0T8  g. 

II.  The  rate  of  the  photo-sensitising  action  of 
haematoporphyrin  on  red  cells  of  the  horse  depends 
on  the  concentration  of  haematoporphyrin,  and  the 
action  is  exerted  solely  by  the  radiation  of  the  yellow 
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region  of  the  spectrum.  The  difference  between  this 
result  and  that  of  Hausmann,  who,  working  with 
paramcecia,  found  the  activity  to  be  in  the  green 
region  of  the  solar  spectrum,  may  be  due  to  the 
presence  of  haemoglobin.  0.  P.  Stewart. 

Fractionation  of  serum  proteins.  I.  Electro- 
dialysis.  G.  Ettisch  and  W.  Beck  (Biochem.  Z., 
1926, 171,  443 — 453). — By  means  of  a  series  of  curves 
relating  conductivity  with  pa  and  protein  content, 
it  is  shown  that  electrodialysis  of  serum  proteins 
occurs  in  three  stages,  involving,  first,  separation 
of  electrolytes  along  with  continuous  precipitation  of 
protein ;  secondly,  a  sudden  fall  together  in  both  pK 
and  conductivity  at  a  point  near  pB  7,  but  differing 
for  different  samples  of  serum ;  thirdly,  no  further 
changes  in  pB,  protein  content,  or  conductivity. 

P.  W.  Clutterbuck. 

Fractionation  of  serum  proteins.  II.  Theory 
of  electrodialysis.  G.  Ettisch  (Biochem.  Z.,  1926, 
171,  454 — 466). — A  theoretical  discussion  of  the 
course  of  electrodialysis  using  Ruppel’s  arrangement, 
together  with  a  comparison  of  the  different  combin¬ 
ations  of  membranes.  P.  W.  Clutterbuck. 

Coagulation  of  proteins  in  drops.  VIII. 
Differences  in  the  coagulation  of  pure  serum 
and  serum  from  haemolysed  blood  of  the  horse, 
ox,  pig,  and  dog.  S.  Reiner,  E.  Pluhar,  and 
B.  Hanits  (Biochem.  Z.,  1926,  171,  156— 168).— The 
characteristics  of  the  coagulation  of  horse’s,  ox’,  pig’s, 
and  dog’s  serum  by  23  protein  precipitants  in  OT M- 
coneentration  are  given  in  detail.  In  the  case  of 
the  horse,  ox,  and  pig,  especially  the  last,  the  rate 
of  coagulation  increases  with  the  age  of  the  animal 
when  mercuric  chloride,  cadmium  nitrate,  copper 
sulphate,  lactic  acid,  and,  irregularly,  tannic  acid, 
are  used.  With  phosphotungstic  acid,  sulphosali- 
cylic  acid,  pyrogallol,  and  ferrous  and  ferric  salts, 
marked  differences  between  the  rate  of  coagulation  of 
pure  serum  and  that  of  serum  from  haemolysed  blood 
are  observed.  Phenol,  ethyl  alcohol,  and  nitric  acid 
in  OTlf-concentration  have  no  precipitant  action, 
acetaldehyde,  chloral,  and  resorcinol  in  isolated 
instances  only.  The  concentration  of  chlorides  in 
the  serum  is  of  little  influence.  The  pB  of  the  serum 
is  of  importance  in  the  cases  of  methyl  alcohol  and 
tannic  acid  only.  E.  G.  Smith. 

Inhibition  and  acceleration  of  haemolysis. 
E.  Ponder  (Proc.  Roy.  Soc.,  1926,  B,  99,  461 — 476). 
— A  quantitative  study  of  the  inhibition  of  haemolysis 
by  sucrose,  sodium  hydroxide,  and  arginine,  and  its 
acceleration  by  acetic,  aspartic,  and  glutamic  acids, 
histidine  hydrochloride,  and  potassium  chloride. 

H.  J.  Channon. 

Chemical  constitution  of  living  matter.  W.  W. 
Lepeschkin  (Biochem.  Z.,  1926,  171,  126 — 145). — 
Living  protoplasm  is  distinguished  from  dead  by  the 
chemical  combination  of  the  lipin  with  the  protein 
constituents,  the  severing  of  which  combination 
constitutes  the  death  of  the  tissue.  E.  C.  Smith. 

Spermine.  IV.  E.  Wrede  (Z.  physiol.  Chem., 
1926,  153,  291 — 313).— Spermine  is  found,  not  only 
in  semen,  but  also  in  many  tissues — muscle,  brain, 
spleen,  liver,  pancreas,  and  testicles.  It  occurs 


in  the  female  as  well  as  in  the  male  pancreas  (cattle). 
The  semen  contains  50 — 100  times  as  much  spermine 
as  the  testicles,  and  it  appears  that  spermine  is 
cither  secreted  into  the  semen  elsewhere  in  the  seminal 
tract  or  develops  from  some  precursor.  Spermine 
is  very  stable  towards  acids  and  alkalis.  It  rapidly 
decolorises  alkaline  permanganate,  and  after  heating 
with  zinc  dust,  either  spermine  or  its  salts  give  the 
pyrrole  (pine-splinter)  reaction.  Analyses  of  the 
hydrochloride  and  the  picrate  agree  with  the  formula 
C10II26N4  for  the  free  base.  Three  of  the  nitrogen 
atoms  appear  to  be  primary  (Van  Slyke)  and  the  other 
is  probably  secondary.  By  passing  air  through  a 
solution  of  spermine  in  which  finely-powdered  copper 
is  suspended,  the  molecule  is  broken  up,  and,  together 
with  ammonia,  two  bases  of  the  formulas  C7H14N2  and 
C4H12N2  are  obtained.  The  former  takes  up  two  atoms 
of  hydrogen  on  reduction  with  hydrogen  and  platinum- 
black,  and  has  one  primary  amino-group.  It  appears 
to  be  a  cyclic  compound.  The  latter  base,  C4H12N2, 
contains  two  primary  amino-groups  and  is  not  identical 
with  putrescine. 

Physiologically,  spermine  has  similar  effects  to 
choline.  It  is  not  very  toxic.  Small  doses  increase 
the  blood  pressure  somewhat  in  rabbits,  whilst 
larger  doses  cause  a  fall.  A  diminution  in  respiration 
rate  and  in  heart  rate  also  occurs.  H.  I).  Kay. 

Physiological  ontogeny.  A.  Chicken  em¬ 
bryos.  IX.  Iodine  reaction  for  the  determin¬ 
ation  of  glutathione  in  the  tissues  as  a  function 
of  age.  H.  A.  Murray  (J.  Gen.  Physiol.,  1926,  9, 
621—624). — Iodine  titration  of  the  sulphydryl  group 
in  tissue  according  to  the  method  of  Tunnicliffe  (A., 
1925,  i,  752)  shows  that  the  percentage  concentration 
of  this  group  in  the  dried  substance  of  chicken  embryos 
decreases  with  age,  particularly  during  the  third 
quarter  of  the  incubation  period. 

W.  0.  Kermack. 

Naturally  occurring  porphyrins  and  por- 
phyratins.  0.  Schumm  (Z.  physiol.  Chem.,  1926, 
153,  225 — 249). — The  ether-soluble  porphyrin  which 
occurs  in  small  quantities  in  the  blood  of  normal 
adults  is  coproporphyrin.  The  spectroscopic  reac¬ 
tions  of  this  pigment  are  described  in  detail.  No 
other  ether-soluble  porphyrin  is  present.  The  ether- 
soluble  porphyrin  in  human  (fistula)  bile,  as  in  human 
meconium,  appears  to  be  coproporphyrin.  In  lead 
poisoning,  there  is  an  increase  in  the  amount  of  ether- 
soluble  porphyrin  in  the  urine.  This  is  again  almost 
entirely  coproporphyrin,  although  traces  of  uropor¬ 
phyrin  may  also  be  present  in  the  ether-soluble 
fraction.  On  the  other  hand,  the  pigment  in  the 
urine  in  cases  of  sulphonal  poisoning  and  in  a  case 
of  hsematoporphyrinuria  of  unknown  origin  is  mainly 
uroporphyrin.  After  the  ingestion  of  cooked  blood, 
or  a-heematin,  the  following  pigments  are  found  in 
the  freces  in  varying  quantities  :  a-hsematin,  copratin, 
Papendieck’s  chloroform-soluble  porphyrin,  copro¬ 
porphyrin,  and  copratoporphyrin.  The  properties 
and  spectroscopic  reactions  of  copratin  and  coprato¬ 
porphyrin  are  described.  The  iron  compound  of 
coproporphyrin  obtained  by  Zaleski’s  method  behaves 
spectroscopically  like  the  pigment  produced  by  boiling 
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an  ammoniacal  solution  of  coproporphyrin  with 
Stoke’s  reagent.  H.  D.  Kay. 

Unsaturated  fatty  acids  in  tissues.  I.  Ox 
heart-muscle.  W.  It.  Bloor  (J.  Biol.  Chem.,  1926, 
68,  33 — 56). — The  total  fatty  material  was  extracted 
from  ox  heart  and  separated  into  phospholipin 
(kephalin  and  lecithin)  and  fat  fractions.  With 
respect  to  unsaturated  fatty  acids,  the  following 
average  results  were  obtained :  of  the  fatty  acids  of 
the  kephalin  fraction,  61%  were  unsaturated,  con¬ 
sisting  of  6%  of  arachidonic  acid  and  the  rest  mainly 
linolcic  acid ;  in  the  lecithin  fraction,  the  unsaturated 
acids  amounted  to  53%,  comprising  5-6%  of  arach¬ 
idonic  acid,  45%  of  linoleic  acid,  and  the  rest  oleic 
acid  ;  in  the  fat,  42%  of  the  acids  were  unsaturated, 
there  being  less  than  2%  of  arachidonic  acid,  15%  of 
linoleic  acid,  and  the  remainder  oleic  acid.  In  all 
fractions,  about  25%  of  the  acids  could  not  be  classi¬ 
fied.  Cholesterol  was  found  in  the  fat  fractions, 
but  no  cholesterol  esters.  The  differences  both  in 
the  total  weights  of  the  phospholipin  fractions  and 
in  the  composition  of  the  fractions  obtained  from 
different  samples  of  tissue  were  so  great  as  to  indicate 
that  these  substances  are  to  be  regarded  partly  as 
mobile  reserve  material  concerned  in  fat  metabolism. 

C.  R.  Harington. 

Adipocere.  G.  Strassmann  and  Fantl  (Deut. 
Z.  ges.  gerichtl.  Med.,  1925,  6,  16S — 174 ;  from  Chem. 
Zentr.,  1926,  I,  143). — From  a  mass  of  adipocere 
from  a  corpse  which  had  remained  many  years  in 
water,  80%  was  soluble  in  ether;  20%  consisted  of 
soaps,  tissue  residues,  etc.  The  ether-soluble  portion 
consisted  of  free  fatty  acids  of  high  mol.  wt.,  together 
with  small  quantities  of  neutral  fat  and  cholesterol. 
The  low  iodine  value  indicated  saturation  of  the  fatty 
acids.  The  adipocere  is  considered  to  originate 
from  the  body  fats,  since  the  mol.  wts.  of  the  fatty 
acids  would  have  been  lower  had  they  originated  from 
the  putrefactive  decomposition  of  proteins. 

G.  W.  Robinson. 

Chlorides  of  the  blood  in  different  conditions 
of  the  gastric  secretion.  A.  Kassirsky  (Bull. 
Univ.  Asie  Central  [Tachkent],  1926,  10,  71 — 76). — 
In  the  majority  of  cases  the  blood  chloride  is  low 
about  14  hrs.  after  breakfast,  but  in  an  important 
number  of  cases  it  is  unaltered  or  high.  The  blood 
chloride  before  and  after  breakfast  is  independent 
of  the  state  of  gastric  secretion.  The  blood  chloride 
alters  during  secretion,  but  there  is  no  parallelism 
between  it  and  the  hydrochloric  acid  of  the  gastric 
juice.  It  is  probable  that  the  latter  is  derived, 
not  solely  from  the  blood  chloride,  but  from  the  sodium 
chloride  deposits  in  the  tissues,  the  blood  acting 
largely  as  a  carrier.  C.  P.  Stewart. 

Effect  of  the  so-called  carnosine  fraction  of 
meat  extract  on  the  secretion  of  the  gastric 
glands.  R.  Krimberg  and  S.  A.  Komarov  (Bio- 
chem.  Z.,  1926,  171,  169 — 176). — The  carnosine 
fraction  prepared  from  fresh  meat  has  a  much  stronger 
excitatory  action  on  gastric  secretion  than  the  similar 
fraction  from  commercial  meat  extract.  An  amount 
of  the  carnosine  fraction  corresponding  with  112  g. 


of  moist  muscle-tissue  evoked  the  secretion  of  23  c.c. 
of  gastric  juice  in  a  9-kg.  dog.  E.  C.  Smith. 

Excretion  of  fat  in  urine.  E.  Faerber  (Z. 
physiol.  Chem.,  1926,  154,  302 — 309). — The  urine  of 
healthy  children  is  completely  free  from  fat,  whereas, 
according  to  previous  workers,  that  of  adults  contains 
small  amounts  of  fat;  normal  dog’s  urine  contains 
fat  in  appreciable  amount.  C.  R.  Harington. 

Detection  of  bilirubin.  M.  Sternberg  (Bio- 
chem.  Z.,  1926,  171,  217). — The  bilirubin  (in  urine)  is 
oxidised  by  carefully  warming  with  hydrogen  peroxide 
in  the  presence  of  phosphoric  acid  and  50%  alcohol. 
The  green  colour  of  biliverdin  develops  and  intensifies 
on  cooling.  E.  C.  Smith. 

Phenol  in  normal  and  pathological  blood. 

E.  Becher,  S.  Litzner,  and  W.  Taglich  (Munch, 
med.  Woch.,  1925,  72,  1676—1677;  from  Chem. 
Zentr.,  1926,  I,  427). — Phenol  can  be  detected  and 
determined  quantitatively  in  normal  blood  by  means 
of  Millon’s  reagent.  Whilst  in  normal  blood  phenol 
occurs  only  in  the  combined  state,  in  pernicious 
anaemia  small  amounts  of  free  phenol  are  also  present. 

G.  W.  Robinson. 

Refractometric  investigation  of  the  break¬ 
down  of  the  protein  of  fcetal  organs.  0.  Kanner 
(Biochem.  Z.,  1926,  171,  191—197). — Neither  car¬ 
cinomatous  nor  non-carcinomatous  serum  has  any 
proteolytic  action  on  embryonic  kidney,  mammary, 
stomach,  or  liver-tissue,  unless  the  subject  is  cachectic, 
in  which  case  the  liver-tissue  only  is  attacked,  no 
difference,  however,  being  observed  between  carcino¬ 
matous  and  non-carcinomatous  cachexia. 

E.  C.  Smith. 

Enzymes  of  the  hydatid  cyst.  G.  R.  Cameron 
(Australian  J.  Exp.  Biol.,  1926,  3,  11 — 14). — The 
enzymes  of  the  hydatid  cyst  are  confined  to  the  cyst 
wall,  and  although  diastatic  enzymes  are  especially 
prominent,  lipase  and  certain  proteolytic  enzymes 
are  present.  C.  P.  Stewart. 

Hexosephosphoric  acid  in  normal  and  diabetic 
blood  and  its  behaviour  towards  adrenaline  and 
insulin.  H.  Lawaczeck  (Klin.  Woch.,  1925,  4, 
1858 — 1861 ;  from  Chem.  Zentr.,  1926,  I,  151). — 
When  the  blood-sugar  content  in  diabetes  falls  on 
account  of  diet,  the  hexosephosphoric  acid  content 
of  the  blood  falls  or  remains  unaltered.  When  the 
blood-sugar  content  is  only  slightly  lowered,  but  the 
diabetic  symptoms  are  improved,  there  is  a  marked 
increase  in  the  hexosephosphoric  acid  content.  It 
is  decreased  by  injection  of  adrenaline  and  increased 
by  injection  of  insulin.  G.  W.  Robinson. 

Influence  of  phosphate  ions  on  the  blood  and 
urine  sugar  of  the  normal  and  diabetic  organism. 
K.  Friedlander  and  W.  G.  Rosenthal  (Arch.  exp. 
Path.  Pharm.,  1926,  112,  65 — 81). — Intravenous 
injection  of  isotonic  or  slightly  hypertonic,  alkaline, 
or  neutral  phosphate  solutions  shows  no  effect  on 
the  blood-  and  urine-sugar  of  normal  men  and  dogs 
nor  on  that  of  depancreatised  dogs  when  insulin  is 
completely  absent.  On  the  other  hand,  diabetics 
show  a  distinct  fall  in  the  blood-sugar,  the  minimum 
being  reached  — 4  hrs.  after  the  injection,  and  the 


BIOCHEMISTRY. 


753 


urine-sugar  is  similarly  decreased.  In  general,  the 
effect  is  more  pronounced  in  severe  than  in  slight  cases 
of  diabetes.  Since  the  effect  is  observed  equally 
with  alkaline  and  neutral  solutions  of  phosphate, 
it  must  be  due  to  the  phosphate  ion. 

C.  P.  Stewart. 

Behaviour  of  the  urinary  quotient  C  :  N  in 
adrenaline  glycosuria.  H.  Wada  (Biochem.  Z., 
1926,  171,  204 — 209). — In  adrenaline  glycosuria  there 
is  no  increase  in  the  excretion  of  dysoxidisable  carbon 
compared  with  that  of  nitrogen,  such  as  occurs  in 
diabetes  and  many  cases  of  phloridzin  glycosuria. 

E.  C.  Smith. 

Changes  in  the  C  :  N  quotient  in  alkaline  urine 
containing  sugar  as  a  result  of  decomposition. 
H.  Wada  (Biochem.  Z.,  1926,  171,  210— 216).— On 
keeping  alkaline  urine  containing  sugar  for  24  hrs.  at 
the  ordinary  temperature,  the  sugar  is  partly  converted 
into  non-reducing  substances,  thus  raising  the  ratio 
of  dysoxidisable  carbon  to  nitrogen.  Acid  urine 
remains  unchanged.  This  error  can  be  avoided  by 
immediate  freezing  of  the  urine.  E.  C.  Smith. 

Lipolytic  power  and  the  cholesterol  content 
of  the  blood-serum  of  luetics.  H.  von  Weiss 
and  M.  Dorle  (Biochem.  Z.,  1926, 171,  225 — 230). — 
Of  23  seronegative  cases  of  lues,  21  cases  showed  a 
diminution  in,  or  total  absence  of,  lipolytic  activity, 
and  18  an  increased  cholesterol  content  of  the  serum. 
Of  56  seropositive  cases,  53  cases  showed  a  diminution 
in,  or  total  absence  of,  lipolytic  activity,  and  42  cases 
increased  serum-cholesterol.  The  decrease  in  lipo¬ 
lytic  power  is  therefore  more  constant  and  more 
pronounced  than  the  increase  in  cholesterol. 

E.  C.  Smith. 

Higher  hydrolytic  products  of  proteins  in  the 
blood.  Residual  nitrogen.  H.  Strauss  (Vox 
Medica,  1925,  5,  295—305,  359—368,  413—418; 
from  Chem.  Zentr.,  1926,  I,  428). — The  amino- 
nitrogen  in  blood  varies  from  7  to  11  mg.  %.  Normal 
blood  does  not  contain  higher  hydrolytic  products 
of  proteins.  In  kidney  disease  with  hypertension 
and  puerperal  eclampsia,  peptones  occur  in  the  blood 
in  relationship  with  the  blood  pressure.  Higher 
hydrolytic  products  of  proteins  do  not  occur  in  the 
blood  in  essential  hypertonia  or  in  renal  disease 
without  increase  in  blood  pressure.  The  results 
obtained  agree  with  the  biological  effect  of  sera  on 
blood  pressure.  G.  W.  Robinson. 

Determination  of  sodium  thiosulphate  in  urine 
with  reference  to  kidney  function.  S.  A.  Holboll 
(Klin.  Woch.,  1925,  4,  1636 — 1640;  from  Chem. 
Zentr.,  1926,  I,  453). — Nijiri’s  method  (Wiener  klin. 
Woch.,  1922,  35,  582)  for  the  determination  of  thio¬ 
sulphate  in  urine  is  only  applicable,  when  the  titration 
is  made  in  acid  reaction,  if  the  animal  charcoal  used 
does  not  adsorb  thiosulphate  and  if  the  urine  is  fresh 
and  free  from  pathological  constituents,  including 
Bacillus  coli  and  leucocytes.  The  thiosulphate 
test  is  not  specific  for  renal  function,  since  the 
amount  excreted  depends,  not  only  on  the  activity 
of  the  kidneys,  but  also  on  oxidation  in  the  organism, 
which  is  greater  in  individuals  with  higher  basal 
metabolism.  G.  W.  Robinson. 


Tetany.  P.  Drucker  and  F.  Faber  (J.  Biol. 
Chem.,  1926,  68,  57—68). — The  hypocalccemia 

observed  during  tetany  in  children  is  not  due  to 
alkalinity  of  the  blood,  since  neither  the  pa  nor  the 
hydrogen  carbonate  shows  significant  variations  from 
the  normal.  During  tetany,  whether  or  not 
ammonium  chloride  is  being  administered,  the  con¬ 
centration  of  ionised  calcium  as  calculated  from  the 
equation  of  Rona  and  Takahashi  (A.,  1913,  i,  544) 
may  be  greater  than  the  concentration  of  total 
calcium  actually  observed ;  this  indicates  that  the 
blood,  under  these  conditions,  is  not  saturated  with 
calcium  and  that  the  above-mentioned  equation  is 
not  applicable.  Administration  of  calcium  chloride 
causes  a  greater  increase  in  the  calcium  of  the  blood 
than  either  ammonium  chloride  or  calcium  lactate, 
since  it  promotes  acidosis  at  the  same  time  that  it 
acts  as  a  source  of  supply  of  calcium.  Irradiation  of 
tetanic  patients  with  ultra-violet  light  raises  the 
calcium  of  the  blood  to  the  normal  level ;  moreover, 
after  such  treatment  the  calcium-ion  concentration, 
calculated  by  the  above  equation,  is  normal,  so  that 
it  is  assumed  that  the  blood  has  become  saturated  with 
calcium.  C.  R.  Harington. 

Excretion  of  intravenously  injected  calcium. 
J.  Dadlez  (Biochem.  Z.,  1926,  171,  146 — 155). — 
Calcium  injected  intravenously  as  the  chloride  is 
excreted  in  the  urine  to  the  extent  of  about  50%  in 
3  hrs.  by  normal  rabbits  and  both  normal  and  tuber¬ 
culous  men,  and  is  completely  excreted  in  the  urine 
and  fceces  in  3  days.  It  is  impossible  to  bring  about 
the  retention  of  calcium  in  tuberculous  patients  even 
by  a  series  of  injections  at  short  intervals. 

E.  C.  Smith. 

Respiration  and  carbohydrate  exchange  of 
animal  tissues.  I.  Formation  of  lactic  acid  in, 
and  its  disappearance  from,  animal  tissues. 
O.  Meyerhof  and  K.  Lohmann  (Biochem.  Z.,  1926, 
171,  381 — 402). — Methods  are  described  for  the 
manometric  measurement  of  the  consumption  of 
lactic  acid  by  tissues  of  warm-blooded  animals,  and 
for  the  determination  of  carbohydrate  in  a  few  mg. 
of  sliced  tissue.  Addition  of  lactate  to  Ringer 
solution  containing  starved  rat’s  liver  causes  an 
increase  in  respiration  of  50 — 100%,  together  with  a 
disappearance  of  lactic  acid,  which,  if  withdrawn  by 
oxidation,  would  correspond  with  about  half  the  total 
respiration.  In  the  simultaneous  presence  of  sugar 
and  sodium  lactate,  “  aerobic  glycolysis  ”  is  inhibited. 
The  observed  greatly  increased  respiration  of  liver, 
when  placed  in  serum,  together  with  the  reduced  R.Q., 
may  be  explained  in  part  by  the  action  of  the  lactic 
acid  in  the  serum.  In  the  kidney,  by  means  of  lactate, 
the  respiration  increases,  compared  with  that  of  Ringer 
solution  containing  sugar,  by  about  30 — 40%,  and 
disappearance  of  lactic  acid  is  also  accelerated.  On 
the  other  hand,  respiration  of  the  grey  matter  of 
rat’s  brain  is  not  generally  more  strongly  increased 
than  by  sugar.  Addition  of  lactic  acid  causes 
increased  “  aerobic  ”  and  decreased  “  anaerobic  ” 
glycolysis.  Attack  on  sugar  by  smooth  muscle  differs 
from  that  of  striated  muscle,  but  corresponds  with 
that  of  the  other  tissues.  With  smooth  muscle 
dextrose  is  preferentially,  glycogen  and  starch  faintly, 
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and  lsevulose  still  less  attacked,  whereas  with  skeletal 
muscle  the  utilisation  of  glycogen  exceeds  that  of 
both  dextrose  and  lsevulose,  which  themselves  are 
attacked  about  equally.  Glyceraldehyde  and  dihydr- 
oxyacetone  form  less  lactic  acid  than  dextrose  in  all 
the  tissues  tested,  and  di-  and  tri-hexosan,  the  sub¬ 
stances  forming  glycogen  and  amylose,  which  are 
chiefly  converted  into  lactic  acid  by  muscle  extract, 
are  inactive  with  glycolysing  tissues. 

P.  W.  Clutterbuck. 

Respiration  and  carbohydrate  exchange  of 
animal  tissue.  II.  Respiration  and  carbo¬ 
hydrate  exchange  in  the  liver  and  muscle  of 
warm-blooded  animals.  R.  Taicane  (Biochem. 
Z.,  1926,  171,  403 — 420). — When  the  diaphragm  of  a 
starved  rat  is  allowed  to  respire  for  several  hours  in 
Ringer’s  solution,  the  disappearance  of  carbohydrate 
accounts  for  only  half  the  oxygen  used,  whilst  lactic 
acid  disappearance  accounts  for  only  15%  of  the 
respiration.  The  rest  of  the  oxidation  must  involve 
protein  and  fat.  In  presence  of  lactate,  lactic  acid 
disappeared,  but  carbohydrate  utilisation  was  not 
greatly  affected.  During  respiration  of  the  diaphragm 
in  serum,  carbohydrate  utilisation  increased,  but  the 
lactic  acid  decrease  was  small  in  proportion.  If  the 
concentration  of  lactic  acid  in  serum  is  increased, 
carbohydrate  utilisation  decreases,  and  removal  of 
sugar  by  dialysis  may  result  in  carbohydrate  synthesis. 
The  R.Q.,  the  total  respiration,  and  the  carbohydrate 
utilisation  increase  in  serum  on  addition  of  insulin, 
the  disappearance  of  carbohydrate  corresponding  with 
the  increased  oxygen  utilisation.  In  slices  of  liver 
of  starved  rats,  lactic  acid  was  built  up  into  carbo¬ 
hydrate  with  increased  total  respiration,  whereas 
without  lactate,  carbohydrate  utilisation  occurred 
corresponding  with  50%  or  more  of  the  oxygen 
utilisation.  In  serum,  similar  behaviour  is  obtained. 
Without  addition  of  lactate  to  scrum,  sugar  utilisation 
amounted  to  50 — 100%  of  the  oxidation.  Increase 
of  lactate  generally  caused  synthesis  of  carbohydrate. 

P.  W.  Clutterbuck. 

Respiration  and  carbohydrate  exchange  of 
animal  tissue.  III.  Difference  of  d-  and  Z-lactic 
acids  in  regard  to  respiration  and  carbohydrate 
synthesis  in  the  organism.  0.  Meyerhof  and 
K.  Lohmann  (Biochem.  Z.,  1926,  171,  421 — 435). — 
d-Lactic  acid  is  utilised  very  readily  by  the  tissues  of 
warm-blooded  animals,  Z-lactic  acid  scarcely  at  all. 
This  difference  is  much  less  marked  in  the  case  of 
frog’s  muscle  and  is  very  small  in  the  case  of  yeast. 

P.  W.  Clutterbuck. 

Biochemical  behaviour  of  glutose.  E.  M. 
Benedict,  H.  D.  Dakin,  and  R.  West  (J.  Biol.  Chem., 
1926,  68,  1 — 14). — Glutose  (cf.  Lobry  de  Bruyn  and 
van  Ekenstein,  A.,  1898,  i,  227)  was  prepared  by 
heating  invert-sugar  with  calcium  hydroxide  and 
removing  fermentable  carbohydrates  from  the  resulting 
solution  by  means  of.  yeast.  For  the  quantitative 
investigation  of  a  solution  ( e.g .,  urine)  containing  both 
dextrose  and  glutose,  the  former  was  first  determined 
polarimetrically  and  then  removed  by  yeast  ferment¬ 
ation  ;  the  glutose  was  then  determined  by  heating 
with  excess  of  Fehling’s  solution  and  weighing  the 
cuprous  oxide  formed,  assuming  the  reducing  power 


of  glutose  to  be  one  half  of  that  of  dextrose.  When 
administered  to  normal  persons  in  doses  of  about 
40  g.,  diarrhoea  was  produced,  and  the  glutose  was,  for 
the  most  part,  excreted  unchanged ;  no  effect  on  the 
respiratory  quotient  was  observed.  In  diabetic 
patients,  glutose  was  mostly  excreted  unchanged, 
the  rate  of  excretion  of  dextrose  not  being  affected ; 
phloridzinised  dogs  excreted  glutose  entirely 
unchanged.  No  constant  results  were  observed  after 
administration  of  glutose  to  patients  with  ketosis. 
The  symptoms  of  insulin  shock  were  not  relieved  by 
glutose. 

On  warming  with  phenylhydrazine  and  sodium 
carbonate,  glutose  yielded  methylglyoxalbisphenyl- 
hydrazone ;  with  zinc  ammonium  hydroxide  it  gave 
methyliminazolc ;  on  warming  for  3  days  at  60°  with 
5%  sodium  hydroxide,  it  gave  about  30%  of  dZ-lactic 
acid,  10%  of  unidentified  hydroxy-acids,  traces  of 
volatile  acids,  succinic  acid,  and  of  lactones,  but  no 
saccharic  acid.  C.  R.  Harington. 

Carbohydrate  nutrition  of  the  cells  and 
changes  in  the  nucleus  and  plastids.  A.  Maige 
(Cellule,  1925,  35,  325 — 340 ;  from  Chem.  Zentr., 
1926,  I,  412). — In  experiments  with  bean  embryos 
from  which  starch  had  been  removed,  sucrose,  maltose, 
lactose,  dextrose,  lsevulose,  galactose,  mannose,  and 
glycerol  were  found  to  act  as  nutrients.  Mannitol 
was  not  utilised.  The  nuclei  of  starved  cells  increase 
on  being  transferred  to  sugar  solutions.  No  increase 
takes  place  in  mannitol  or  glycerol  solutions. 

G.  W.  Robinson. 

Does  addition  of  sodium  chloride  increase  the 
value  of  a  maize  diet  for  growing  animals? 
H.  H.  Mitchell  and  G.  G.  Carman  (J.  Biol.  Chem., 
1926,  68,  165 — 181). — Addition  of  1%  of  sodium 
chloride  to  a  basal  diet  consisting  of  86%  of  maize 
meal,  10%  of  caseinogen,  2%  of  cod-liver  oil,  and  1% 
of  calcium  carbonate  caused  a  definite  increase  in  the 
rate  of  growth  of  young  rats  and  chickens.  The 
addition  of  sodium  chloride  was  also  followed  by 
increased  retention  of  both  sodium  and  chlorine ; 
maize  appears  to  be  more  deficient  in  sodium  than  in 
chlorine.  C.  R.  Harington. 

Biological  value  of  nitrogen  of  mixtures  of 
white  flour  and  animal  foods.  H.  H.  Mitchell 
and  G.  G.  Carman  (J.  Biol.  Chem.,  1926,  68,  183 — 
215). — In  experiments  on  young  rats  the  following 
figures  were  obtained  for  the  biological  values 
(calculated  as  percentage  of  the  total  food  nitrogen 
which  is  retained)  of  various  foodstuffs  :  white  flour  52, 
whole  egg  94,  egg-albumin  83,  milk  85,  veal  62,  and 
beef  69.  The  biological  value  of  mixtures  of  the 
above  foods  is  greater  than  that  calculated  from  their 
individual  values;  this  effect  is  probably  due  to  the 
supplementing  by  one  protein  of  the  particular 
amino-acid,  the  deficiency  of  which  limits  the 
biological  value  of  the  other  protein.  The  rats  used 
in  these  experiments  excreted  20 — 30  mg.  of  creatinine 
per  kg.  body-weight  per  day.  C.  R.  Harington. 

Alleged  interchangeability  of  arginine  and 
histidine  in  metabolism.  W.  C.  Rose  and  G.  J. 
Cox  (J.  Biol.  Chem.,  1926,  68,  217 — 223). — Further 
data  are  presented  in  confirmation  of  the  authors’ 
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previous  conclusion  (A.,  1924,  i,  1370)  that  arginine 
cannot  replace  histidine  in  metabolism.  The  failure 
of  Stewart  (this  vol.,  198)  to  reach  a  definite  conclusion 
on  this  point  is  ascribed  to  the  paucity  of  his  experi¬ 
mental  data.  C.  R.  Harington. 

Minimum  endogenous  nitrogen  metabolism. 
M.  Smith  (J.  Biol.  Chem.,  1926,  68,  15— 31).— By 
feeding  a  normal  subject  for  24  days  on  an  approxim¬ 
ately  nitrogen-free  diet  which  was  in  excess  of  his 
energy  requirements,  the  daily  excretion  of  nitrogen 
was  reduced  to  0-0242  g.  per  kg.  body- weight;  no 
ill  effects  were  observed,  although  the  nitrogen 
balance  was  negative  throughout  the  experiment. 
The  total  exogenous  (urea + ammonia)  nitrogen 
excretion  was  greater  than  the  intake  of  nitrogen  by 
an  amount  approximately  equal  to  one  third  of  the 
creatinine  nitrogen ;  it  is  suggested  that  this  difference 
may  be  due  to  the  loss  of  one  nitrogen  atom  from 
arginine  in  its  conversion  into  creatinine. 

C.  R.  Harington. 

Influence  of  muscle  work  on  metabolism  in 
varying  conditions  of  diet.  E.  P.  Cathcart  and 
W.  A.  Burnett  (Proc.  Roy.  Soc.,  1926,  B,  99,  405 — 
426). — Muscular  work  causes  a  small  rise  in  the 
output  of  nitrogen  and  sulphur  and  small  changes  in 
urinary  nitrogen  distribution.  Definite  differences 
in  the  oxygen  demand  during  work  on  meat-con¬ 
taining  and  meat-free  diets  were  obtained;  on  an 
exclusively  carbohydrate  diet  the  oxygen  demand 
appears  to  be  slightly  lowered.  H.  J.  Ckannon. 

Ultra-violet  radiation  and  metabolism  with 
a  new  method  of  determining  metabolism.  J.  A. 
Campbell  (Proc.  Roy.  Soc.,  1926,  B,  99,  451 — 461). — 
Neither  radiation  by  the  total  rays  from  the  mercury- 
vapour  lamp  (223 — 770  pp)  nor  by  groups  of  its  rays 
(290 — 436,  400 — 770,  400 — 436  pir)  has  any  effect 
on  the  metabolism  of  men,  rats,  and  mice. 

H.  J.  Chan  non. 

Activation  of  starfish  eggs  by  acid.  R.  S. 
Lillie  (J.  Gen.  Physiol.,  1926,  8,  339 — 367). — 
Exposure  of  unfertilised  starfish  eggs  for  a  suitable 
time  to  dilute  solutions  of  weak  acids  in  isotonic 
balanced  salt  solutions  causes  complete  activation. 
For  each  acid  the  rate  of  activation  (reciprocal  of 
optimum  exposure)  varies  with  the  temperature  and 
concentration;  for  a  given  temperature  it  is  pro¬ 
portional  to  concentration  within  a  considerable 
range.  Solutions  (of  different  acids)  which  activate 
at  the  same  rate  have  approximately  equal  CH,  a 
result  which  seems  to  show  that  the  rate  of  activation 
is  determined  by  the  Ca  at  the  site  of  activation 
within  the  egg.  C.  P.  Stewart. 

Pharmacology  of  changes  of  concentration. 
IV.  Action  of  anions.  L.  Jendrassik  and  L. 
Antal  (Biochem.  Z.,  1926, 171,  296 — 306). — Addition 
or  increase  of  the  concentration  of  the  sodium  salts 
yielding  bromide,  iodide,  sulphate,  nitrite,  nitrate, 
thiocyanate,  fluoride,  citrate,  oxalate,  hydrogen 
carbonate,  carbonate,  or  phosphate  causes  temporary 
stimulation  of  the  isolated  rabbit’s  small  intestine, 
and  decrease  of  their  concentration  causes  temporary 
inhibition.  Sodium  chloride  is  best  replaceable  by 
nitrite  or  nitrate.  With  50 — 100%  substitution  of 


sodium  chloride  in  Tyrode  solution  by  bromide,  iodide, 
or  sulphate,  the  spontaneous  movement  of  the  intestine 
disappears,  fluoride  and  calcium -precipitating  salts 
having  the  same  action  in  much  smaller  concen¬ 
tration.  Neither  the  change  in  the  concentration 
of  sodium  or  chlorine  ions,  nor  the  decrease  of  calcium 
ions  is  sufficient  to  explain  the  action  of  the  salts,  and 
a  specific  anion  effect  is  postulated  (cf.  this  vol., 
91). .  P.  W.  Cltjtterbuck. 

Effect  of  iodides  on  the  nitrogen  partition. 
G.  P.  Grabfield  and  A.  M.  Prentiss  (J.  Pharm. 
Exp.  Ther.,  1926,  27,  231 — 234). — Administration  of 
iodides  to  normal  human  subjects  causes  no  change  in 
the  nitrogen  partition  of  blood  or  urine. 

C.  P.  Stewart. 

Preparation  and  chemical  composition  of  the 
active  substances  of  Digitalis  leaves,  their  phar¬ 
macological  and  therapeutic  properties.  M. 
Cloetta  (Arch.  exp.  Path.  Pharm.,  1926,  112,  261 — 
342  ;  cf.  ibid.,  1920,  88, 113). — Three  active  substances 
are  present  in  the  leaves  of  Digitalis,  digitoxin, 
^44^7oOn>  gitalin,  C17H2806,  m.  p.  245°,  optically 
inactive,  and  bigitalin,  C.,0HM614,  m.  p.  282°,  optically 
inactive.  Bigitalin  dissolved  in  60%  alcohol  is 
hydrolysed  by  hydrochloric  acid,  yielding  1  mol.  of 
bigitaligenin,  C22H3105,  m.  p.  232°,  [a]D  +33-62°  (in 
alcohol)  ( monoacetyl  derivative,  m.  p.  170° ;  diacetyl 
derivative,  m.  p.  240°;  dibenzogl  derivative,  m.  p. 
278°),  and  3  mols.  of  digitoxose,  C6H120.j,  m.  p.  110°. 
Further,  a  small  quantity  of  an  oily  substance,  appar¬ 
ently  a  methyl-  or  ethyl-glucoside,  may  also  be  isolated. 
When  heated  in  a  high  vacuum,  bigitalin  yields 
an  anhydro-sugar,  C6H1003,  m.  p.  116°,  identical 
with  that  previously  obtained  from  digitoxin  and 
apparently  anhydrodigitoxose.  Bigitalin  yields  a 
hexa-acetyl  derivative,  C52H76020,  m.  p.  134°,  and  a 
hexabenzoijl  derivative,  m.  p.  155°.  By  the  action  of 
concentrated  hydrochloric  acid,  bigitaligenin  is  con¬ 
verted  into  dianhydrobigitaligenin,  C22H30O3,  m.  p. 
211°,  [a]“  +576°  ( acetyl  derivative,  m.  p.  213°). 
Reduction  of  bigitaligenin  leads  to  the  formation  of 
dihydrobigiialigenin,  m.  p.  212°,  [a]jj  — 10-3°,  and 
tetrahydrobigitaligenin,  m.  p.  246°,  [a]jj  — 24-34°. 
Similarly,  dianhydrobigitaligenin  forms  a  tetrahydro- 
derivative,  m.  p.  181°.  Gitalin  (diacetyl  derivative, 
m.  p.  127°)  when  hydrolysed  by  dilute  hydrochloric 
acid  yields  1  mol.  of  gitaligenin,  C11H1803,  m.  p. 
222°,  [a]“  +31-23°,  and  1  mol.  of  digitoxose.  When 
gitaligenin  is  treated  with  concentrated  hydrochloric 
acid  a  simple  anhydride  is  not  formed,  but  further 
condensation  occurs  so  as  to  yield  dianhydrobigitali¬ 
genin.  Similarly,  when  gitaligenin  is  acetylated 
under  conditions  which  cause  the  removal  of  water, 
diacetylbigitaligenin  is  obtained,  and  benzoylation  or 
reduction  of  gitaligenin  leads  to  the  formation  of 
dibenzoylbigitaligenin  or  tetrahydrobigitaligenin, 
respectively.  It  appears  that  gitaligenin  exists  in 
Digitalis  leaves,  as  does  also  the  oily  substance, 
apparently  a  methyl-  or  ethyl-glucoside.  In  addition, 
a  compound  of  probable  formula  C24H(10O1,  m.  p.  279°, 
[a]'5  -60-50°,  and  another  substance,  m.  p.  238°,  [<x]„ 
— 30-65°,  have  also  been  isolated.  Pharmacologically 
gitalin  and  bigitalin  are  similar  to  digitoxin,  but 
are  less  active.  The  pharmacological  actions  of  many 
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of  the  compounds  mentioned  above  are  discussed  in 
considerable  detail  from  a  theoretical  and  practical 
point  of  view.  W.  0.  Kermack. 

Nephropathic  action  of  dicarboxylic  acids  and 
their  derivatives.  V.  Alkyl-,  hydroxy-,  and  keto- 
acids.  R.  C.  Corley  and  W.  C.  Rose  (J.  Pliarm. 
Exp.  Ther.,  1926,  27,  165 — 180). — Glutaric  acid  has  a 
marked  toxic  action  on  the  kidney,  but  neither  its 
isomerides  dimethylmalonic,  ethylmalonic,  and  pyro- 
tartaric  acids,  nor  methylmalonic  acid,  nor  the 
a-hydroxy-  and  keto- derivatives  of  glutaric  acid  are 
toxic.  H.  J.  Channon. 

Ethylisoamylbarbituric  acid  (amytal)  ;  its 
use  as  an  intravenous  anaesthetic.  I.  H.  Page 
and  P.  Coryllos  (J.  Pharm.  Exp.  Ther.,  1926,  27, 
189 — 200). — Methods  are  described  for  preparing 
solutions,  suitable  for  intravenous  injection,  of  the 
sodium  salt  of  ethylisoamylbarbituric  acid.  Given 
intravenously  (dosage  45 — 60  mg.  for  dogs)  it  is  a 
useful  anesthetic  for  animal  experimentation;  the 
blood-pressure  fall  is  not  great,  and  recovery  is 
rapid,  whilst  the  circulation  and  respiration  are  well 
maintained.  Attention  is  directed  to  ethylene  glycol 
as  a  useful  solvent  in  physiological  experimentation. 

C.  P.  Stewart. 

Action  of  o-,  m-,  and  p-chlorophenol.  T. 
Kuroda  (Arch.  exp.  Path.  Pharm.,  1926,  112,  60 — 
64). — Tested  on  Bacillus  coli,  m-chlorophenol  showed 
the  strongest  antiseptic  action;  p-chlorophenol  was 
weaker,  and  o-chlorophenol  the  weakest.  On 
Staphylococcus  aureus,  the  actions  of  the  p-  and 
«i-compounds  were  roughly  equal,  both  being  stronger 
than  the  o-compound.  In  frogs,  the  lethal  doses  were 
40,  25,  15  mg.  per  100  g.  of  the  o-,  m-,  and  ^-com¬ 
pound,  respectively,  and  in  rabbits,  120,  65,  65  mg. 
per  kg.  C.  P.  Stewart. 

Antiseptic  properties  of  crotonaldehyde.  A. 
Berthelot  and  G.  Amoureux  (Bull.  Soc.  Chim.  biol., 
1926,  8,  209 — 210). — Crotonaldehyde  is  even  less 
active  than  acraldehyde.  It  prevents  all  growth  of 
Bacillus  coli  only  when  present  to  the  extent  of  5% ; 
of  B.  subtilis  and  of  Staphylococcus  aureus  in  4% 
solution.  C.  P.  Stewart. 

Acute  aniline  poisoning.  A.  G.  Young,  C.  W. 
Muehlberger,  and  W.  J.  Meek  (J.  Pharm.  Exp. 
Ther.,  1926,  27,  101 — 123). — In  acute  aniline  poison¬ 
ing  death  is  due  to  heart  failure;  aniline  does  not 
give  rise  to  the  formation  of  methsemoglobin. 

H. J.  Channon. 

Hsematological  studies  of  aniline  poisoning. 
A.  G.  Young  (J.  Pharm.  Exp.  Ther.,  1926,  27,  125— 
131). — There  is  a  relative  increase  in  erythrocytes, 
haemoglobin,  and  oxygen  capacity,  with  a  very  low 
blood  pressure  in  acute  aniline  poisoning;  chronic 
poisoning  causes  anaemia.  The  brown  colour  of  the 
blood  and  urine  is  due  to  the  presence  of  p-amino- 
phenol.  H.  J.  ChAnnon. 

Acetanilide  poisoning.  A.  G.  Young  and  J.  A. 
Wilson  (J.  Pharm.  Exp.  Ther.,  1926, 27, 133 — 147). — 
The  action  of  acetanilide  on  the  heart,  blood,  and 
respiration  is  similar  to  that  of  aniline;  it  forms 


p-aminophenol  in  the  blood  and  urine,  and  does  not 
give  rise  to  methoemoglobin.  H.  J.  Channon. 

Glycogen  content  of  the  liver  and  muscles 
in  cases  of  arsenic  poisoning.  C.  Paderi  (Arch. 
Farm.  sper.  Sci.  aff.,  1926,  41,  47 — 56). — The  results 
of  experiments  on  rabbits  show  that  poisoning  by 
means  of  arsenic  is  accompanied  by  increase  in  the 
sugar  content  of  the  blood  at  the  expense  of  the 
glycogen  of  the  liver.  A  portion  of  the  glycogen 
which  disappears  does  not,  however,  undergo  this 
change  and  may  constitute  the  source  of  the  lactic 
acid  which  appears  in  appreciable  proportion  in  the 
blood  in  cases  of  arsenic  poisoning.  The  glycogen 
of  the  muscles  is  more  resistant  than  that  of  the 
liver  under  the  above  conditions.  T.  H.  Pope. 

Effect  of  homologous  alcohols  on  sugar  form¬ 
ation  in  the  frog’s  liver.  III.  E.  J.  Lesser  (Bio- 
chem.  Z.,  1926,  171,  83 — 88). — Perfusion  of  the  livers 
of  winter  frogs  with  Barkan,  Broemser,  and  Hahn’s 
solution  (ibid.,  1921,  119,  116)  containing  propyl 
alcohol,  results  in  a  2-  to  6-fold  increase  in  the  pro¬ 
duction  of  sugar,  which  returns  to  normal  after 
removal  of  the  propyl  alcohol.  E.  C.  Smith. 

Non-existence  of  certain  enzymes.  S.  Kostyt- 
schev  (Z.  physiol.  Chem.,  1926,  154,  262 — 275). — 
A  critical  discussion,  bringing  forward  reasons  for 
doubting  the  existence  of  various  enzymes  which  have 
been  described  in  the  literature.  C.  R.  Harington. 

Specificity  of  enzymes.  M.  Bridel  (Bull.  Soc. 
Chim.  biol.,  1926,  8,  170 — 174;  and  J.  Pharm.  Chim., 
1926,  [viii],  3,  401 — 406). — Since  rhamnodiastase 
hydrolyses  the  primeverosides  rapidly  and  p-glucos- 
ides  slowly,  whilst  the  reverse  is  true  of  emulsin,  and 
since  similar  differences  in  the  rate  of  hydrolysis  are 
found  when,  e.g.,  emulsin  acts  on  different  (3-glucosides 
such  as  salicoside  (salicin)  and  arbutoside  (arbutin), 
the  author  concludes  that  it  is  unnecessary  to  postu¬ 
late  a  specific  primeverosidase,  and  that  the  prime¬ 
verosides  are  (3-glucosides,  the  dextrose  and  xylose 
of  primeverose  being  joined  through  the  reducing 
group  of  the  latter  and  a  hydroxyl  group  of  the 
former.  C.  P.  Stewart. 

Applicability  of  law  of  mass  action  to  action 
of  enzymes.  S.  G.  Hedin  (Z.  physiol.  Chem.,  1926, 
154,  252 — 261). — A  theoretical  discussion  in  con¬ 
firmation  of  the  author’s  previous  argument  (A.,  1925, 
i,  1212)  that  the  relationship  between  the  concentra¬ 
tions  of  enzyme,  substrate,  and  the  enzyme-substrate 
complex  cannot  be  expressed  by  an  equation  according 
to  the  law  of  mass  action;  further,  arguments  based 
on  the  results  of  previous  workers  are  advanced  to 
prove  that  the  concentration  of  enzyme-substrate 
complex  may  be  of  the  order  of  0-01 — 0-03Y,  and  that 
therefore  the  modified  mass  law  equation  proposed 
by  Josephson  (ibid.,  i,  1359),  in  which  this  quantity 
is  treated  as  negligible,  cannot  be  accepted. 

C.  R.  Harington. 

Catalase  and  its  relationship  to  biological 
oxidations.  Liver  catalase.  II.  S.  Henniohs 
(Biochem.  Z.,  1926, 171,  314 — 371). — The  “  activity  ” 
of  catalase  (see  A.,  1924,  i,  697)  was  determined  with 
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smaller  concentrations  of  substrate  (<  0-015A- 
hydrogen  peroxide).  A  direct  oxidative  destruction 
of  the  enzyme  was  established,  but  no  proportionality 
between  the  number  of  molecules  of  hydrogen  peroxide 
decomposed  and  the  loss  of  activity  of  the  enzymes 
could  be  ascertained.  An  attempt  was  made  to 
prepare  from  horse-liver  the  pure  enzyme  by  means 
of  Willstatter’s  method,  the  pn  of  adsorption  and 
elution  being  studied,  with  kaolin  and  alumina  as 
adsorption  media.  A  preparation  was  obtained  of 
G.  F.  20,000 — 25,000,  the  activity  of  which  was  300 — - 
400  times  that  of  the  liver  substance,  the  ash  content 
varying  between  11-3  and  12-8%,  the  iron  content 
between  3-3  and  4-1%.  The  affinity  constant  of  the 
system  catalase-substrate  is  K M  =  22,  i.e.,  of  the  same 
order  of  magnitude  as  with  other  enzymes.  The 
dependence  of  heat  inactivation  on  time  supports 
the  view  that  the  enzyme  is  composed  of  a  number 
of  enzyme  hoinologues  of  varying  stability.  The 
inactivation  constant  Kc  lies  between  0-0534  and 
0-0020.  Activation  of  liver  catalase  by  means  of 
protoplasmic  poisons,  e.g.,  toluene  and  alcohol,  gives 
completely  parallel  results  with  those  of  Euler  working 
with  yeast-  and  blood-catalase  (A.,  1919,  i  425,  614 ; 
1920,  i,  580),  and  is  shown  to  be  dependent  on  the 
presence  of  cells.  Determination  of  the  iron  content 
in  catalase  of  different  degrees  of  purity  did  not 
indicate  any  relationship  between  the  iron  content 
and  enzymic  activity.  The  activity  of  the  purest 
catalase  preparations,  calculated  on  the  iron  content 
(c.mm.02/mg.Fe/hr.),  lies  between  10"  and  108.  The 
behaviour  of  highly  active  catalase  preparations 
with  hydrogen  cyanide  does  not  support  Warburg’s 
assumption  that  cyanide  acts  specifically  on  the 
iron  content.  P.  W.  Clutterbuck. 

Methods  for  measuring  rate  of  hydrolysis  of 
starch  and  dextrin  by  taka-diastase.  Effect  of 
pa  on  starch-liquefying  power  of  taka-diastase. 
Effect  of  pB  on  dextrin-liquefying  power  of 
taka-diastase.  H.  L.  Maslow  and  W.  C.  Davison 
(J.  Biol.  Chem.,  1926,  68,  75—81,  83—93,  95—99).— 
The  course  of  hydrolysis  of  starch  by  taka-diastase 
was  observed  polarimetrically,  iodometrically,  by 
measuring  the  copper-reducing  power,  and  by  measur¬ 
ing  the  viscosity ;  all  methods  gave  similar  curves, 
and  the  last-mentioned  is  recommended  as  being 
the  simplest.  In  an  unbuffered  solution,  taka- 
diastase  can  hydrolyse  starch  over  the  range  pa  2 — 9, 
the  optimum  being  at  ps  3 ;  in  presence  of  a  0-5 A- 
concentration  of  “  universal  buffer  ”  the  lower  limit 
is  pB  3,  and  the  optimum  pB  4 ;  outside  these  limits 
of  pH,  in  both  cases,  the  enzyme  is  irreversibly  in¬ 
activated.  The  dextrin-liquefying  enzyme  of  taka- 
diastase  is  active  over  the  range  pa  2 — 9,  the  optimum 
being  at  pa  4,  in  an  unbuffered  solution. 

C.  Pv.  Harington. 

Enzymes  and  light.  IX.  Diastase.  IV.  L. 
Pinoussen  (Biochem.  Z.,  1926,  171,  1 — 6;  cf.  A., 
1923,  i,  405), — Diastase  which  has  been  rendered 
almost  inactive  by  exposure  to  ultra-violet  light  is 
partly  reactivated  by  the  addition  of  a  small  quantity 
of  non-irradiated  diastase.  This  effect  is  brought 
about  by  the  colloidal  accompanying  substances. 

E.  C.  Smith. 


Enzyme  action.  XXXTV.  Actions  of  esterases 
at  different  temperatures.  H.  M.  Noyes,  I. 
Lorberblatt,  and  K.  G.  Falk  (J.  Biol.  Chem.,  1926, 
68,  135 — -150). — The  effect  of  temperature  was 
observed  on  the  rate  of  hydrolysis  of  various  esters 
by  esterases  extracted  from  the  tissues  and  eggs  of 
trout  and  eels  and  from  castor-oil  beans.  Con¬ 
siderable  variations  were  found,  according  to  the  nature 
of  the  substrate,  the  age  of  the  fish,  and  the  length 
of  the  experiment,  but  in  certain  cases  (especially 
with  phenyl  acetate  as  substrate)  the  rate  of  hydrolysis 
was  definitely  greater  at  16 — 18°  than  at  37°;  the 
results  indicate  that  the  rate  of  hydrolysis  is  deter¬ 
mined  by  the  balance  between  the  increasing  rate  of 
action  and  increasing  rate  of  inactivation  of  the 
enzyme  which  accompanies  rise  in  temperature.  The 
differences  observed  between  the  effects  of  tem¬ 
perature  on  the  rates  of  hydrolysis  of  different  esters 
by  the  same  enzyme  preparation,  suggested  the 
presence  of  more  than  one  esterase  in  these  prepar¬ 
ations.  C.  R.  Harington. 

Enzyme  action.  XXXV.  Lipase  actions  of 
extracts  of  tissues  of  rabbits  at  different  ages. 
H.  M.  Noyes,  K.  G.  Falk,  and  E.  J.  Baumann 
(J.  Gen.  Physiol.,  1926,  9,  651 — 675). — The  lipase 
activity  of  extracts  of  particular  tissues,  including 
lddney,  liver,  lung,  skin,  leg-muscle,  heart-muscle, 
brain,  spleen,  stomach,  and  small  intestine  from 
rabbits  of  various  ages,  have  been  measured,  using  as 
substrates  glyceryl  triacetate,  methyl  butyrate, 
phenyl,  benzyl,  methyl,  ethyl,  and  isobutyl  acetates, 
methyl  and  ethyl  butyrates,  methyl  and  ethyl 
benzoate.  The  results  indicate,  in  certain  of  the 
tissues,  a  tendency  with  advanced  age  to  revert  to  a 
more  embryonic  type  (cf .  A.,  1925,  i,  1360). 

W.  0.  Kermack. 

Phosphatase  and  the  preparation  of  acid  esters 
of  pyrophosphoric  acid.  C.  Neuberg  and  J. 
Wagner  (Biochem.  Z.,  1926,  171,  485 — 500). — 
Aromatic  and  aliphatic  monoesters  of  phosphoric 
acid  are  hydrolysed  by  both  animal  and  plant  phos¬ 
phatase.  The  diphenyl  ester  is  also  attacked,  but 
the  triphenyl  derivative  has  not  as  yet  been  hydrolysed 
by  phosphatase  of  fungi.  Dipotassium  diphenyl 
pyrophosphate  was  prepared  by  the  action  of  potassium 
hydroxide  on  the  reaction  product  of  phenol  and 
phosphorus  oxychloride  in  pyridine  solution;  it  can 
be  heated  to  300°  without  decomposition  and  is 
hydrolysed  rapidly  and  almost  quantitatively  by 
both  animal  and  vegetable  phosphatase. 

P.  W.  Clutterbuck. 

Mode  of  action  of  proteolytic  enzymes.  P. 
Girard  (Bull.  Soc.  Chim.  biol.,  1926,  8,  30 — 34). — 
Comments  on  the  paper  of  Hugounenq  and  Loiseleur 
(A.,  1925,  i,  1507)  on  the  same  subject,  and  a  claim 
for  priority  (Bull.  Soc.  Chim.  biol.,  1925,  7,  75 — 96). 

C.  P.  Stewart. 

Proteolytic  enzymes  of  the  placenta.  B. 
Arlnstein  (Biochem.  Z.,  1926,  171,  15 — 21). — No 
evidence  could  be  obtained  for  or  against  the  existence 
of  a  specific  trypsin  in  the  placenta.  E.  C.  Smith 

Inactivation  of  pepsin  by  beat.  L.  Kraus 
(Biochem.  Z.,  1926,  171,  307— 313).— Since  pepsin 
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after  inactivation  shows  an  increase  in  dry  weight, 
in  hydrogen  content,  and  in  hydroxyl  (benzoylatable) 
groups,  the  assumption  that  absorption  of  water 
occurs  during  inactivation  appears  justified. 

P.  W.  Clutterbuck. 

Is  cyanic  acid  an  intermediate  product  of  the 
action  of  urease  on  carbamide?  J.  B.  Sumner 
(J.  Biol.  Chem.,  192C,  68,  101 — 105).- — Using  urease 
prepared  from  the  jack  bean,  the  author  has  been 
unable  to  repeat  the  experiments  of  Fearon  (A.,  1924, 
i,  351)  indicating  the  formation  of  cyanic  acid  during 
the  action  of  urease  on  carbamide ;  he  further  regards 
the  theory  of  Fearon  as  being  a  priori  improbable 
owing  to  the  stability  of  the  cyanates  at  the  reaction 
which  is  the  optimum  for  the  action  of  urease. 

C.  R,  Haringtoh. 

Preparation  of  yeast  glycogen.  T.  Yokoyama 
(Beitr.  Physiol.,  1925,  3,  95 — 110 ;  from  Chem.  Zentr., 
1926,  I,  141 — 142). — -Dry  yeast  is  digested  with  50% 
potassium  hydroxide  solution  at  1003  for  30  hrs.  The 
solution  separated  by  centrifuging  is  precipitated 
with  96%  alcohol  and  the  precipitate  is  washed  with 
60%  alcohol  until  free  from  alkali.  It  is  then  dis¬ 
solved  in  water  and  freed  from  gum  by  precipitation 
with  Fehling’s  solution  (containing  no  sodium  salts). 
Proteins  are  removed  by  means  of  Briicke’s  reagent 
and  the  glycogen  is  precipitated  by  60%  alcohol. 
It  is  further  purified  by  dissolving  in  hydrochloric 
acid  and  reprecipitating  with  alcohol.  The  glycogen 
has  aD  +192°.  G.  W.  Robinson1. 

Synthesis  of  coproporphyrin  by  yeast.  IV. 
H.  Fischer  and  H.  Hilmer  (Z.  physiol.  Chem.,  1926, 
153,  167 — 214). — Ordinary  yeast  contains  h  re  min, 
Kammerer’s  porphyrin,  and  coproporphyrin.  It  has 
been  confirmed  that  a  pure  strain  of  such  yeast, 
grown  in  a  porphyrin-free  medium  to  which  iron  salts 
have  been  added,  will  produce  a  yeast  which  gives  a 
hamiochromogen  spectrum  and  contains  relatively 
large  amounts  of  coproporphyrin.  Haemin  is  probably 
directly  synthesised  by  yeast.  From  experiment  on 
Saccharomyces  anamensis  it  is  thought  that  copro¬ 
porphyrin  is  also  directly  synthesised.  In  artificial 
media  this  organism  produces  coproporphyrin  almost 
exclusively,  although  if  it  is  grown  on  beer  wort 
(free  from  porphyrins)  hsemochromogen  is  readily 
observed.  Cytochrome  is  a  possible  precursor  of 
coproporphyrin  in  yeast.  Coproporphyrin  is  greatly 
increased  after  autolysis. 

The  effect  of  diet  on  the  excretion  of  porphyrins 
has  been  followed.  The  blood  pigments  are  appar¬ 
ently  not  the  cause  of  the  increase  of  porphyrin  when 
flesh  food  is  added  to  the  diet,  since  serum  alone  brings 
about  an  increase.  H.  D.  Kay. 

Porphyratin  from  yeast  and  seeds.  Does 
yeast  contain  blood  pigment?  O.  Schttmm  (Z. 
physiol.  Chem.,  1926,  154,  171 — 197,  314 — 317). — 
From  yeast,  oats,  wheat,  rye,  malt,  almonds,  and 
cacao-beans  there  was  obtained,  by  treatment  with 
acetic  acid  and  chloroform  or  acetic  acid  and  ether, 
the  same  porphyratin  (the  cytochrome  of  Keilin, 
A.,  1925,  i,  1112);  this  substance  contained  iron, 
gave  the  benzidine  reaction,  and  had  an  absorption 
spectrum  closely  similar  to  that  of  hsematin ;  on 


treatment  with  hydrazine  hydrate  and  acetic  acid,  it 
gave  a  porphyrin  which  corresponded,  in  its  spectro¬ 
scopic  properties,  with  the  a-porphyroidin  previously 
described  (ibid.,  88).  Careful  experiments  with 
fresh  yeast  failed  to  reveal  the  presence  of  perceptible 
amounts  of  blood  pigment ;  the  above-described 
porphyratin  originated  from  the  yeast  itself  and  not 
from  any  contamination  by  insects  (cf.  Fischer  and 
Hilger,  A.,  1924,  i,  1131 ;  Fischer  and  Fink,  ibid., 
1925,  i,  105).  C.  R.  Uarington. 

Formation  of  acetaldehyde  and  acetylmethyl- 
carbinol  during  the  fermentation  and  respir¬ 
ation  of  yeast.  L.  Elion  (Biochem.  Z.,  1926,  171, 
40 — 44). — During  the  fermentation  of  sugar  by  yeast, 
acetaldehyde  occurs  both  as  a  primary  product  and 
as  a  secondary  product  by  oxidation  of  ethyl  alcohol. 
Acetylmethylcarbinol  is  formed  by  aeration  of  a 
suspension  of  yeast  in  aqueous  ethyl  alcohol  or 
acetaldehyde,  its  formation  during  the  fermentation 
of  sugar  being  therefore  secondary  to  the  fermentation 
process.  E.  C.  Smith. 

Behaviour  of  j>-xyloquinone  towards  yeast. 
C.  Neuberg  and  E.  Simon  (Biochem.  Z.,  1926,  171, 
256 — 260). — After  the  addition  of  p-xyloquinone, 
which  is  known  to  arise  very  readily  from  diacetyl  by 
condensation,  to  sucrose  undergoing  fermentation  by 
yeast,  neither  diacetyl  nor  acetylmethylcarbinol  is 
found,  but  tho  yield  of  acetaldehyde  is  increased, 
arising  from  alcohol  by  oxidation  with  simultaneous 
reduction  of  the  p-xyloquinone  to  p-xyloquinol. 

E.  C.  Smith. 

Action  of  drugs  and  irradiation  on  yeast.  I. 
Basis  of  the  Arndt-Schulz  law.  H.  Zeller  (Bio¬ 
chem.  Z.,  1926,  171,  45 — 75). — The  results  obtained 
by  Schulz  (A.,  1889,  181)  are  criticised.  Of  the 
substances  classified  by  him  as  cell-stimulants,  only 
sodium  chloride,  potassium  iodide,  and  phosphorus 
are  truly  stimulant,  the  effect  being  increased  in  the 
presence  of  glycogen.  Barium  chloride  and  potassium 
dichromate  are  poisonous.  The  remaining  substances, 
of  the  type  of  mercuric  chloride  and  copper  sulphate, 
are  inhibitory.  The  greater  the  glycogen  content 
of  the  cell  the  greater  is  the  concentration  of  the 
poison  that  can  be  withstood  and  the  more  rapidly 
the  cell  recovers.  The  cell  contains  no  glycogen  at 
the  beginning  and  at  the  end  of  fermentation. 
Administration  of  glycogen  to  the  yeast  causes  an 
increase  in  the  output  of  carbon  dioxide.  Irradiation 
with  X-rays  causes  increased  output,  but  sunlight, 
after  temporary  slight  stimulation,  inhibits. 

E.  C.  Smith. 

Nitrogenous  equilibrium  in  tbe  yeast  cell  and 
augmentation  of  tbe  invertase  action.  H.  von 
Euler,  K.  Josephson,  and  H.  Fink  (Z.  physiol. 
Chem.,  1926,  154,  310 — 313). — Yeast,  of  which  the 
activity  with  respect  to  invertase  had  been  increased 
by  preliminary  treatment  with  fermentable  sugar 
(ef.  Willstatter  and  others,  A.,  1925,  i,  1214),  showed 
a  slight  decrease  in  the  total  nitrogen  and  no  significant 
change  in  the  amino-nitrogen;  there  was  therefore 
no  evidence  of  a  synthesis  of  peptides  such  as  might 
be  expected  if  the  process  of  activation  consisted  of  an 
actual  formation  of  fresh  enzyme.  C.  R.  Harington. 
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Yeast  amylase  and  the  fermentation  of  poly¬ 
saccharides.  A.  Gottschalk  (Z.  physiol.  Chem., 
1926,  153,  215 — 224). — The  substrate  during  the 
autofermentation  of  yeast  is  mainly  glycogen. 
Erythrocellulose  of  yeast  is  fermentable  to  a  slight 
extent,  “  yeast  gum  ”  is  hardly  attacked  at  all.  The 
labile  modification  of  dextrose  produced  during  the 
enzymic  hydrolysis  of  glycogen  is  estcrified  by  acetone 
yeast  in  presence  of  acid  potassium  phosphate.  The 
co-enzyme  of  zymase  is  active  in  the  esterification 
process,  not  in  the  process  of  activation  of  the  dextrose. 
The  wash  water  from  acetone  yeast  contains  only 
small  quantities  of  amylase,  but  larger  amounts  of 
maltase.  Washed  acetone  yeast  (both  bottom  and 
top  yeast)  still  contains,  however,  both  amylase  and 
maltase — it  is  not  possible  to  separate  the  two 
enzymes  in  this  way.  Relative  to  maltase,  yeast 
amylase  is  present  in  very  limited  amounts  in  the 
organism.  Addition  of  glycogen  to  yeast  juice  from 
washed  bottom  yeast  causes  an  increase  in  the  amount 
of  free  sugar,  which  is  much  less  than  that  produced 
by  an  addition  of  the  corresponding  amount  of  maltose. 

H.  D.  Kay. 

Plant  proteases.  VI.  Proteases  of  yeast.  R. 
Whxstatter  and  W.  Grassmann  (Z.  physiol.  Chem., 
1926,  153,  250 — 282). — Yeast  proteases  may  be 
separated  by  specific  adsorption  on  alumina  into  two 
distinct  components,  a  trypsin-like  enzyme  and  one 
similar  to  erepsin.  The  former  enzyme  is  more 
readily  adsorbed  than  the  latter.  Their  adsorption 
reactions  are  different  from  those  of  animal  trypsin 
and  erepsin.  The  tryptic  component  of  yeast 
protease  has  an  optimum  pH  of  5 — 6-  It  hydrolyses 
gelatin  and  denatured  albumin.  It  does  not  attack 
unchanged  egg-albumin  or  dipeptides.  The  erepsin, 
on  the  other  hand,  decomposes  dipeptides,  but  does 
not  attack  gelatin.  The  two  proteases  differ  in 
stability.  On  keeping  a  yeast  autolysate,  the  erepsin 
is  decomposed,  whilst  the  trypsin  remains  unchanged. 

H.  D.  Kay. 

Gas  formation  in  the  upper  layers  of  sugar- 
agar.  E.  Rlieneberger  (Zentr.  Bakt.  Parasitenk., 
I,  1925,  96,  181—213;  from  Chem.  Zentr.,  1926, 
I,  419—420). — The  conditions  governing  the  form¬ 
ation  of  gas  by  the  action  of  bacteria  in  the  upper 
layers  of  sugar-agar  are  discussed  from  the  point 
of  view  of  its  use  for  the  study  of  the  fermentation 
of  carbohydrates  and  the  systematic  classification  of 
bacteria.  G.  W.  Robinson. 

Effect  of  thorium-A  on  ammoniacal  ferment¬ 
ation.  A.  Maubert  (Compt.  rend.,  1926,  182, 
1182—1185;  cf.  A.,  1923,  i,  262).—' Thorium- A 
increases  the  formation  of  ammonia  in  urine  by 
Micrococais  urea}  in  doses  above  0-5  y  per  c.c.  of  liquid, 
the  maximum  effect  being  obtained  with  a  dose  of 
1-0  y  per  c.c.,  then  falling  to  a  constant  value  at 
higher  doses.  L.  E.  Hewitt. 

Forms  of  lactic  acid  produced  by  pure  and 
mixed  cultures  of  bacteria.  C.  S.  Pederson, 
W.  H.  Peterson,  and  E.  B.  Fred  (J.  Biol.  Chem., 
1926,  68,  151 — 164). — An  organism  which,  in  pure 
culture,  produces  a  preponderance  of  one  of  the 


optical  isomerides  of  lactic  acid,  may,  when  grown  in 
mixed  culture  with  an  organism  which  does  not 
form  lactic  acid,  produce  a  preponderance  of  the  other 
isomeride.  In  mixed  cultures  of  lactic  acid-forming 
organisms,  the  form  of  lactic  acid  produced  in  greatest 
amount  is  determined  by  the  temperature,  which  will 
favour  the  growth  of  one  organism  more  than  another. 
Solubility  curves  are  given  for  zinc  dl-,  d-,  and  1-lactate, 
from  which  it  appears  that  separation  of  the  d-  and 
l-  forms  from  the  c/l-form,  by  fractional  crystallisation, 
is  best  effected  at  35°.  C.  R.  Harington. 

Nature  of  diphtheria  toxin.  K.  G.  Dernby 
(J.  Gen.  Physiol.,  1926,  8,  311 — 315 ;  cf.  Biochem.  Z., 
1921,  123,  245;  1922,  132,  412;  134,  1 ;  1923,  138, 
505;  Compt.  rend.  Soc.  Biol.,  1921,  85,  1177;  1923, 
88,  109;  J.  Path.  Bact.,  1921,  24,  150). — From 
data  previously  published,  the  hypothesis  is  advanced 
that  diphtheria  toxin  is,  for  the  greater  part,  neither 
secreted  by  the  living  cells  nor  extracted  from  the 
dead  bacilli.  Dining  the  life,  and  after  death  and 
autolysis  of  the  bacilli,  specific  proteotytic  enzymes 
are  liberated  which  attack  the  proteins  both  of  the 
autolysing  bacilli  and  the  broth  (or  infected  tissue). 
Some  of  the  primary  split  products  are  the  toxic 
substances  which,  by  further  action  of  the  same 
enzymes,  are  rendered  non-toxic.  C.  P.  Stewart. 

Biochemical  decomposition  of  carbon  mon¬ 
oxide.  C.  Wehmer  (Ber.,  1926,  59,  [B],  SS7— 
890). — Carbon  monoxide  is  comparatively  readily 
oxidised  to  carbon  dioxide  in  the  presence  of  air  by 
bacteria  of  the  soil.  Under  anaerobic  conditions, 
carbon  monoxide  is  also  oxidised  by  a  different  race 
of  bacteria;  the  necessary  oxygen  is  obtained  from 
the  sulphates  of  the  soil  with  consequent  formation 
of  hydrogen  sulphide  and  iron  sulphide.  Anaerobic 
oxidation  of  methane  or  hydrogen  could  not  be 
satisfactorily  established.  H.  Wren. 

Cell  physiology.  I.  Action  of  the  chlorides 
of  sodium,  potassium,  calcium,  and  magnesium, 
on  the  protoplasm  of  Amoeba  j>roteus.  R. 
Chambers  and  P.  Reznikoff  (J.  Gen.  Physiol., 
1926,  8,  369 — 401). — By  means  of  micro-dissection 
and  injection,  the  authors  have  studied  the  effect  on 
Amoeba  proteus  of  the  chlorides  of  sodium,  potassium, 
calcium,  and  magnesium,  alone,  in  combination,  and 
with  variations  of  pa.  Sodium  and  potassium 
chlorides  readily  penetrate  the  amceba  from  tho 
exterior  and  are  more  toxic  to  the  exterior  of  the 
cell  than  to  the  interior.  The  reverse  is  true  of 
calcium  chloride  and  magnesium  chloride.  The  toxic 
effects  of  sodium  and  potassium  chlorides  on  the 
exterior  of  the  cell  can  be  antagonised  by  calcium 
chloride,  and  this  antagonism  occurs  at  the  surface. 
In  presence  of  calcium  chloride,  sodium  chloride 
penetrates  more  slowly  than  when  present  alone. 
The  prevention  of  repair  of  a  torn  membrane  by 
toxic  solutions  of  sodium  and  potassium  chlorides 
can  be  antagonised  by  calcium  chloride.  Sodium 
chloride  and  hydrogen  chloride  are  mutually  anta¬ 
gonistic  in  the  interior  of  the  amoeba,  but  no  anta¬ 
gonism  between  the  salts  and  hydrogen  chloride  was 
found  on  the  exterior.  C.  P.  Stewart. 
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Photolysis  of  the  luminescent  granules  of 
Eucharis multicomis.  A. R. Moore  (J. Gen. Physiol., 
1926,  8,  303 — 310). — The  photolytic  action  of  light 
on  the  luminescent  granules  of  Eucharis  mullicornis 
conforms  to  the  Bunsen-Roscoe  law,  proceeds  as  a 
first-order  reaction,  and  is  not  accelerated  by  a  rise 
in  temperature.  C.  P.  Stewart. 

Latent  period  in  the  action  of  copper  on  respir¬ 
ation.  S.  F.  Cook  (J.  Gen.  Physiol.,  1926,  9,  631 — 
650). — When  cells  of  Aspergillus  nigcr  or  of  Nitella 
are  immersed  in  a  solution  of  copper  chloride,  the 
respiration  as  measured  by  the  production  of  carbon 
dioxide  remains  constant  for  an  interval  (“  latent 
period  ”)  and  then  rapidly  falls.  It  is  considered  that 
the  copper  is  activated  within  the  cell  by  a  reversible 
reaction,  and  the  experimental  curves  show  agree¬ 
ment  with  calculated  curves,  in  which  appropriate 
velocity  constants  have  been  used. 

W.  0.  Kermacii. 

Mechanism  of  insulin  action.  A.  I.  Virtanen 
(Biochem.  Z.,  1926,  171,  76 — 78). — Theoretical. 

E.  C.  Smith. 

Mechanism  of  insulin  action.  E.  F.  Mueller, 
H.  J.  Wiener,  and  R.  von  E.  Wiener  (Arch.  Lit. 
Med.,  1926,  37,  512 — 540). — A  deposit  of  insulin  in 
the  body  acts  as  a  nerve  stimulation,  which  increases 
the  glycogen-forming  function  of  the  liver.  The  effect 
continues  as  long  as  the  insulin  deposit  exists  as  such, 
and  is  particularly  strong  if  the  deposit  is  made  in 
the  skin.  The  nerve  effect  is  weaker  after  deposition 
of  the  insulin  in  organs  in  which  absorption  takes 

()lace  rapidly — e.g.,  the  subdermal  tissues — and  is 
acking  after  intravenous  administration.  The  hor¬ 
mone  effect  in  the  circulation  and  in  the  body-tissues 
is  relative  to  the  dose,  but  the  neural  effect  of  insulin 
is  independent  of  the  dose.  Simultaneously  with  the 
beginning  of  absorption  of  insulin  from  the  deposit 
into  the  circulation,  the  hormone  effect  is  manifested, 
and  as  the  deposit  diminishes  the  nerve  effect  pro¬ 
gressively  decreases.  C.  P.  Stewart. 

Effect  of  insulin  on  the  urinary  quotient  C  :  N 
in  normal  rabbits.  H.  Wada  (Biochem.  Z.,  1926, 
171,  218 — 224). — The  dysoxidisable  carbon  of  the 
urine  of  normal  rabbits  is  not  affected  by  treatment 
with  insulin,  but  in  conditions  in  which  oxidation  of 
carbohydrate  is  affected,  and  the  dysoxidisable 
carbon  is  increased,  insulin  brings  about  a  return  to 
the  normal  value.  The  urinary  nitrogen  may  be 
considerably  increased  or  decreased  by  insulin,  hence 
the  ratio  of  dysoxidisable  carbon  to  nitrogen  is 
correspondingly  affected.  E.  C.  Smith. 

Storage  of  vitamin-/!.  H.  C.  Sherman  and 
M.  L.  Cammack  (J.  Biol.  Chem.,  1926,  68,  69—74).— 
The  survival  period  of  growing  rats,  when  placed  on  a 
diet  lacking  vitamin-/!,  is  dependent  on  their  previous 
diet,  increasing  with  the  vitamin- A  content  of  the 
latter  up  to  a  maximum.  There  is,  however,  no 
quantitative  relationship  between  the  concentration 
of  vitamin  in  the  diet  and  the  amount  stored,  and  the 
process  of  storage  appears  to  be  a  slow  one;  the 
maximum  possible  storage  varies  somewhat  at  different 
ages,  being  greatest  at  six  months. 

C.  R.  Harington. 


Accessory  growth  factors.  VII.  H.  von 
Euler  and  M.  Rydbom  (Z.  physiol.  Chem.,  1926, 
153,  283 — 290). — Defibrinated  blood  of  rats,  cattle, 
and  guinea-pigs  contains  a  factor  which  is  capable 
of  causing  normal  growth  in  rats  on  a  diet 
defective  in  fat-soluble  vitamins.  If  the  blood  is 
subjected  to  irradiation,  its  potency  is  slightly 
increased.  Oxyhcemoglobin,  hoematin,  and  hoemato- 
porphyrin  arc  not  active.  The  relation  of  the  potency 
to  the  cholesterol  content  of  the  blood  is  not  yet 
established. 

The  average  weight  of  the  young  at  birth,  in 
a  standard  breed  of  rats  inbred  for  two  years  and 
fed  on  a  standardised  diet  to  which  all  the  known 
vitamins  have  been  added,  has  been  found  to  have 
fallen  from  20  to  10  g.  If  put  on  a  diet  deficient 
in  vitamin-/l,  this  “  degenerate  ”  race  is  found  to 
require  much  more  cod-liver  oil  per  day  than  formerly 
(20 — 40  mg.  as  against  3)  to  maintain  normal  growth. 

H.  D.  Kay. 

Influence  of  vitamin-/l  on  the  absorption  of  a 
foreign  fat.  W.  Nakahara  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1926,  4,  161 — 166). — Vitamin-/! 
(biosterin)  appears  to  facilitate  the  assimilation  of 
a  foreign  fat  (olive  oil)  in  the  animal  body. 

C.  P.  Stewart. 

Concentration  of  the  growth-promoting  prin¬ 
ciple  obtained  from  yeast  (vitamin- jB).  P.  A. 
Levene  and  B.  J.  C.  van  her  Hoeven  (Science, 

1925,  62,  594;  see  this  vol.,  98). — The  fraction  of 

yeast  extract  prepared  by  Osborne  and  Wakeman’s 
method  is  adjusted  to  pu  4,  and  active  material  is 
precipitated  from  the  supernatant  liquid  with  alcohol. 
The  solution  of  this  material  is  treated  with  nitrous 
acid,  yielding  a  substance  containing  C  38-2,  H  6-0, 
N  10-3,  P  7-6,  S  (chiefly  -SH)  1-46;  amino-N,  0. 
The  active  material  is  extracted  with  silica  gel. 
Extraction  of  the  gel  at  pa  9-5  affords  a  material 
containing  4%  S,  and  active  to  the  rat  in  daily  doses 
of  0-00008  g.  A.  A.  Eldridge. 

Surface  activity  and  the  action  of  vitamins. 
I.  The  vitaminoid  state.  II.  Surface  activity 
and  vitamin  content  of  foods.  F.-V.  von  Hahn 
(Pfluger’s  Archiv,  1925,  208,  732—744  ;  745—760 ; 
from  Chem.  Zentr.,  1926,  I,  156). — I. 'Vitamin 
activity,  particularly  in  the  cases  of  the  vitamins-.# 
and  -O,  is  correlated  with  high  surface  activity. 
Vitamins  are  not  chemically  defined  substances,  and 
it  would  be  better  to  speak  of  a  “  vitaminoid  state.” 
The  action  of  vitamins  is  considered  to  be  an  activ¬ 
ation  of  the  membrane  of  the  digestive  tract,  whereby 
it  becomes  permeable  to  colloids. 

II.  The  surface  activity  of  a  number  of  extracts, 
as  shown  by  their  effect  in  lowering  surface  tension, 
was  found  to  be  well  correlated  with  their  vitamin 
contents.  G.  W.  Robinson. 

Molecular  structure  of  plant  fibres  determined 
by  X-rays.,  O.  L.  Sponsler  (J.  Gen.  Physiol., 

1926,  9,  677 — 695). — X-Ray  analysis  of  the  plant 
fibre  suggests  that  its  wall  has  a  lattice  structure  in 
which  the  unit  cell  has  the  dimensions  6-10  X  5-40  X 
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10-30  A.  and  contains  two  C6H10O5  groups.  Four  of 
these  unit  cells  apparently  constitute  the  crystallo¬ 
graphic  unit  cell.  The  CflH,0O5  groups  are  arranged 
in  parallel  chains  in  which  the  odd-numbered  groups 
have  a  different  orientation  from  the  even-numbered. 
The  chains  are  spaced  6-10  A.  in  one  direction  and 
5-40  A.  in  the  perpendicular  direction,  and  in  these 
two  directions  also  the  odd-numbered  chains  have  a 
different  orientation  from  the  even-numbered.  The 
fibre  as  a  whole  is  considered  as  being  built  up  of  a 
series  of  concentric  layers  of  unit  colls. 

W.  0.  Rermack. 

Structure  of  cell-membranes  and  their  be¬ 
haviour  during  disintegration.  J.  Konig  (Bio- 
chem.  Z.,  1926,  171,  261— 276).— The  cellulose, 
lignin,  and  cutin  fractions  of  fir  wood,  wheat  straw, 
bran,  grass,  apple  and  potato  skins,  and  flax  are 
separated,  and,  since  the  lignin  and  cutin  always 
have  the  same  structure  as  both  the  cellulose  and  the 
original  membranes,  it  is  concluded  that  they  are  not 
present  in  combination  with  cellulose,  but  merely  in 
close  structural  association  with  it.  Whereas  lignin 
contains  methyl  or  methoxy-groups  and  is  oxidised 
readily  by  hydrogen  peroxide  and  ammonia,  cutin  is 
not  at  all,  and  the  hexosans  and  pentosans  are  only 
slightly,  attacked.  Cutin  (from  rye  bran)  can  be 
hydrolysed,  the  physical  properties  and  analysis  of  the 
products  corresponding  with  a  mixture  of  cetyl 
nonoate  and  octadecyl  decoate.  The  solubility  of 
the  pentosans,  hexosans,  and  lignin  also  varies  with 
the  kind  and  age  of  the  plant,  a' gradual  transition 
along  with  an  alteration  in  the  degree  of  polymerisation 
and  condensation  being  assumed.  A  comparison  of  the 
percentage  of  the  above  constituents  in  young  grass 
and  in  grass  before  and  after  flowering  supports 
the  view  that  the  cell-membrane,  first  formed, 
consists  of  pure  orthocellulose,  on  or  in  which  carbo¬ 
hydrate  anhydride  complexes  (pentosans,  hexosans, 
etc.)  and  their  methoxy-derivatives  are  laid,  from 
which,  by  ring  closure,  the  lignins  are  formed.  From 
similar  determinations,  an  attempt  is  made  to  explain 
the  formation  of  humus  from  organic  material  of  the 
soil.  P.  W.  Clutterbuck. 

Mechanism  of  the  formation  of  lactic  acid  in 
Phanerogams.  C.  Neuberg  and  G.  Gorr  (Bio- 
chem.  Z.,  1926,  171,  475 — 484). — Pea  seeds,  acetone- 
dried  seeds,  peas  which  after  slight  germination  have 
been  treated  with  mercuric  chloride,  aqueous  extracts 
of  ground  peas,  and  the  alcohol-ether  precipitate  of 
such  aqueous  extracts  (in  presence  of  toluene)  can 
convert  1 — 2%  solutions  of  methylglyoxal  in  the 
absence  of  air  almost  quantitatively  into  racemic 
lactic  acid  (yield  70 — S0%).  Similar  preparations 
from  beans  and  lupins  also  can  attack  methyl-  and 
phenyl-glyoxals.  P.  W.  Clutterbuck. 

Nitrogen  metabolism  in  etiolated  corn  [maize] 
seedlings.  S.  L.  Jodidi  (J.  Agric.  Res.,  1925,  31, 
1149 — 1164). — During  the  first  eight  days  of  germin¬ 
ation  in  the  absence  of  light,  48%  of  the  protein 
present  in  the  seed  is  converted  into  water-soluble 
substances  by  the  action  of  pre-existing  proteolytic 
enzymes.  During  the  same  period  there  is  an  in¬ 
crease  in  amino-acid  nitrogen,  a  decrease  in  peptide 


nitrogen,  and  an  increase  in  acid  amide  nitrogen  and  a 
decrease  in  humin  nitrogen.  C.  P.  Stewart. 

Migration  of  nitrogenous  substances  in  the 
beech  during  the  autumnal  fading  of  the  leaves. 
R.  Combes  (Compt.  rend.,  1926,  182,  1169 — 1171; 
cf.  this  vol.,  647). — During  the  fading  of  the  leaves 
in  autumn,  nitrogenous  (and  other)  substances  migrate 
from  the  leaves  to  the  stems  and  roots,  the  process 
occupying  some  2  months.  L.  F.  Hewitt. 

Isolation  of  a  new  glucoside,  polydatoside, 
hydrolysable  by  rhamnodiastase,  from  the  fresh 
roots  of  Polygonum  cuspidatuni,  Sieb.  and  Zucc. 
M.  Bridel  and  C.  Beguin  (Bull.  Soc.  Chim.  biol., 
1926,  8,  136 — 143). — See  this  vol.,  440. 

Mineral  composition  of  sunflowers  grown  for 
silage.  R.  E.  Neidig  (J.  Agric.  Res.,  1925,  31, 
1165 — 1171).- — The  author  gives  the  composition  of 
the  ash  of  sunflowers  for  different  systems  of  planting 
and  at  various  stages  of  growth,  and  a  comparison 
of  the  minerals  removed  from  the  soil  by  sunflowers 
and  maize.  Sunflowers  draw  moro  heavily  than 
maize  on  certain  soil  elements,  especially  potassium 
and  calcium.  C.  P.  Stewart. 

Proteins  of  green  forage  plants.  I.  Proteins 
of  some  leguminous  plants.  II.  Proteins  of 
the  mangold  root.  Comparison  with  proteins 
of  mangold  seed.  W.  L.  Davies  (J.  Agric.  Sci., 
1926,  16,  280—292;  293— 301).— I.  Proteins  have 
been  prepared  from  lucerne,  sainfoin,  vetch,  broad  red 
clover,  and  crimson  clover,  cut  at  the  flowering  stage, 
and  the  distributions  of  nitrogen  in  the  prepar¬ 
ations  was  investigated,  using  both  the  Hausmann 
and  Van  Slyke  methods.  The  percentages  of  amide-, 
monoamino-,  and  diamino-nitrogen  are  closely 
similar  in  proteins  from  the  different  plants,  but  the 
content  of  the  diamino-acids  varies  considerably. 
There  is  much  mineral  matter  in  the  extracts  from 
lucerne,  vetch,  and  sainfoin,  but  little  in  those  from 
the  two  clovers. 

II.  Three  samples  of  protein,  isolated  from  the 
mangold  root  by  different  methods,  show  close  agree¬ 
ment  with  each  other  in  regard  to  the  distribution 
of  nitrogen.  Two  globulins  were  obtained  from 
mangold  seed,  differing  in  elementary  composition, 
in  physical  properties,  and  in  content  of  arginine  and 
histidine.  A  small  amount  of  an  albumin  was  also 
isolated.  The  root  and  seed  proteins  are  similar, 
differing  mainly  in  the  higher  lysine  content  of  the 
former.  C.  T.  Gimingham. 

Fatty  substances  of  the  plant  growing  point. 
E.  Rhodes  and  R.  M.  Woodman  (Proc.  Leeds  Phil. 
Lit.  Soc.  [Sci.],  1925, 1,  [1],  27 — 36). — Fats  have  been 
determined  at  the  seat  of  growth  (root  and  shoot  tips) 
and  in  the  various  parts  remote  from  this  zone  (main 
body  of  root  and  stem)  at  various  stages  of  life 
between  germination  and  maturity.  Vicia  faba,  L., 
and  Pisum  sativum,  L.,  were  chosen  because  they 
contain  practically  no  fats  as  food  reserves  in  the  seed, 
and  such  fats  therefore  as  do  appear  result  from 
synthetic  activity.  The  root  growing  point  contains 
an  oil  which  has  a  relatively  high  iodine  number  (133) 
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and  appears  to  contain  chiefly  glycerides  of  oleic  and 
linoleic  acids  together  with  substances  of  a  lipin 
nature.  Further  quantities  of  fatty  acids  of  the 
nature  of  hydroxy-  and  saturated  acids  are  removable 
by  subsequent  saponification  with  alcoholic  potassium 
hydroxide.  As  growth  proceeds,  the  parts  of  the 
plant  more  remote  from  this  synthetic  zone  arc  found 
to  contain  more  saturated  fats.  Oils  have  been  left 
behind  by  the  moving  growing  point,  have  migrated 
to  the  surface,  and  suffered  partial  drying.  Figures 
are  also  given  for  the  amounts  of  fatty  substances  in 
root  tips  entirely  removed  from  the  seed  and  in  this 
state  caused  to  grow  in  sterile  culture  solutions. 
During  such  growth,  a  large  increase  is  shown  in  the 
amounts  of  all  substances  soluble  in  fat  solvents.  The 
fatty  materials  released  by  subsequent  saponification 
also  increase  rapidly  in  amount  and  are  of  the  nature 
of  hydroxy-  and  relatively  saturated  acids. 

J.  S.  Carter. 

Nutritive  value  of  various  layers  of  the  wheat 
and  corn  [maize]  kernel.  A.  Klein,  B.  Harrow, 
L.  Pine,  and  C.  Funk  (Amcr.  J.  Physiol.,  1926,  76, 
237 — 246). — Feeding  tests  and  chemical  fractionation 
of  the  proteins  of  various  milling  fractions  of  wheat 
and  maize  combine  to  show  that  those  fractions  which 
contain  the  peripheral  layers  possess  proteins  of 
higher  biological  value  than  those  which  contain  the 
endosperm.  The  outer  layers  are  richer  in  globulins 
and  glutelins  and  poorer  in  gliadin  (or  zein).  It  is 
difficult  to  define  the  respective  parts  played  by  vita¬ 
mins  and  proteins  in  the  enhanced  nutritive  value  of 
the  peripheral  layers,  since  there  is  some  evidence  that 
these  two  factors  are  interrelated. 

R.  K.  Cannan. 


Biological  value  of  bread  protein.  M.  Hind- 
hede  (Biochem.  J.,  1926,  20,  330 — 334). — The  author 
maintains  that  the  protein  of  bread  is  of  full  nutri¬ 
tional  value.  The  reason  why  Martin  and  Robison 
(ibid.,  1922,  16,  407)  found  that  it  was  only 
30 — 35%  as  efficient  as  animal  protein  is  considered 
to  be  due  to  the  fact  that  the  duration  of  their  experi¬ 
ment  was  not  long  enough  and  that  their  diet  did 
not  contain  a  low  enough  quantity  of  digestible 
nitrogen.  S.  S.  Zilva. 


Phosphates  in  vegetation  experiments.  M. 
Domontovich  (Contrib.  Sci.  Inst.  Fertilisers  Lenin¬ 
grad,  Bull.,  1924,  12,  141 — 175). — A  review  of  work 
on  the  utilisation  capacity  of  various  phosphates  by 
different  plants ;  the  reactions  involved  in  respect  of 
the  effect  of  other  ions  on  the  solubility  of  phosphates 
are  discussed.  The  following  constants  are  derived  : 
[Ca"p[P04"]2  =  K ;  [H-][P04"']/[HP04"j  =  K3 ; 

[H  ][HP04"]/[H2P04']  =  K2.  Assuming  complete 
dissociation  of  all  dissolved  phosphates,  the  total 
concentration  of  phosphates  in  a  saturated  solution, 
Z  =  [P04"']  +  [HP04"]  +  [H2P04']  =  V  A/[Ca']3{l  + 
([H  ]/K3)+[H'J“/A2iir3)}.  The  influence  of  the  re¬ 
action  on  the  assimilation  of  phosphate,  the  effect 
of  calcium  on  the  utilisation  of  raw  phosphates,  the 
role  'of  root  excretions,  root  absorption,  and  the 
reaction  of  root  sap  are  discussed. 

Chemical  Abstracts. 


Effect  of  leaf-roll  disease  in  potatoes  on  the 
composition  of  the  tuber  and  “  mother  tuber.” 
W.  McLean  (J.  Agric.  Sci.,  1926,  16,  318—324).— 
Tubers  from  plants  showing  the  symptoms  of  leaf- 
roll  disease  are  characterised  by  a  lower  percentage 
of  dry  matter  and  a  higher  percentage  of  nitrogen 
in  the  dry  matter  as  compared  with  tubers  from 
healthy  plants.  The  contents  of  “  mother  tubers  ” 
from  plants  with  leaf-roll  are  utilised  by  the  young 
plants  much  more  slowly  than  is  the  case  with  tubers 
from  healthy  plants.  C.  T.  Gimingiiam. 

Electrodialysis  in  biochemistry.  C.  Dhere 
(Bull.  Soc.  Chim.  biol.,  1926,  8,  144 — 159). — A  review, 
with  bibliography,  of  the  application  of  electro¬ 
dialysis  to  the  purification  of  proteins,  enzymes, 
carbohydrates,  hormones,  etc.  C.  P.  Stewart. 

Determination  of  the  electrical  conductivity 
of  biological  fluids.  Brigaudet  and  G.  Carpen- 
tier  (Bull.  Soc.  Chim.  biol.,  1926,  8,  311 — 313). — 
The  current  momentarily  flowing  through  the  special 
conductivity  cell  from  a  known  source  of  E.M.F.  is 
measured  directly  in  a  milliammeter. 

R.  K.  Cannan. 

Complete  precipitation  of  proteins  by  the 
hydroxides  of  tervalent  metals.  I.  Use  of 
common  alum.  II.  Chrome  and  ferric  alums. 
H.  Wttnschendorff  (Bull.  Soc.  Chim.  biol.,  1926,  8, 
184 — 191,  192 — 198). — A  colloidal  solution  of  alumin¬ 
ium  hydroxide  effects  only  a  partial  precipitation  of 
protein  from  horse  serum.  When,  however,  alum  is 
added  in  sufficient  quantity  and  aluminium  hydroxide 
is  formed  in  situ  by  addition  of  alkali,  the  precipitation 
of  protein  is  complete.  The  amount  of  alkali  added 
may  vary  within  wide  limits,  but  it  is  convenient  to 
add  sufficient  to  form  a  neutral  solution.  Chrome 
alum  and  ferric  alum  act  similarly,  but  are  more 
efficient.  C.  P.  Stewart. 

Deproteinising  by  means  of  alum.  L.  C.  Mail- 
lard  and  H.  Wunschendorff  (Bull.  Soc.  Chim.  biol., 
1926,  8,  251 — 263). — Previous  observations  (this  vol., 
189  and  preceding  abstract)  on  the  precipitation 
of  proteins  by  the  hydroxides  of  aluminium, 
chromium,  and  iron  are  now  reduced  to  a  general 
method  for  the  removal  of  proteins  from  solutions. 
As  devised  for  serum,  the  technique  involves  the 
addition  to  the  serum  of  a  solution  of  potassium 
alum  and  neutralisation  with  alkali  to  bromo- 
thymol-blue.  The  filtrate  is  colourless,  approxi¬ 
mately  neutral,  and  almost  free  from  aluminium. 
Ammonium  salts,  carbamide,  and  uric  acid  added 
to  serum  may  be  recovered  quantitatively  from  the 
protein-free  filtrate,  R.  K.  Cannan. 

Determination  of  the  total  quantity  of  blood. 
G.  Petranyi  (Magyar  Orvosi  Archiv.,  1925,  26,  346 — 
359). — Methods  arc  described  which  involve  deter¬ 
mination  of  haemoglobin,  the  percentage  of  carbon 
monoxide-haemoglobin  after  inhalation  of  carbon 
monoxide,  or  the  changes  in  concentration  following 
the  injection  of  sodium  chloride  or  other  solutions. 

Chemical  Abstracts. 

Determination  of  calcium  in  blood-serum. 
J.  W.  Trevan  and  H.  W.  Bainbridge  (Biochem.  J., 
1926,  20,  423 — 426). — The  calcium  in  the  serum  is 
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precipitated  as  oxalate,  washed  with  a  saturated 
solution  of  ammonium  oxalate  to  avoid  loss  through 
the  solubility  of  the  calcium  salt  in  water,  and  then 
converted  into  carbonate  by  heating  the  centrifuge 
tube  in  which  it  is  separated  and  washed.  The 
calcium  carbonate  is  titrated  with  acid,  the  end¬ 
point  being  more  distinct  than  that  obtained  in  a 
permanganate  titration.  The  determination  can  be 
carried  out  on  1  c.c.  of  serum  and  reasonably  accurate 
results  can  be  obtained  with  smaller  quantities  down 
to  0-1  c.c.  S.  S.  Zilva. 

Colorimetric  determination  of  calcium  in 
blood.  J.  H.  Roe  and  B.  S.  Kahn  (J.  Biol.  Chem., 
1926,  67,  585 — 591). — Proteins  arc  removed  from 
blood-serum  by  means  of  trichloroacetic  acid,  the 
filtrate  is  made  just  alkaline  to  phcnolphthalein,  and 
the  calcium  precipitated  as  phosphate ;  the  pre¬ 
cipitate  is  separated  on  the  centrifuge  and  the  phos- 
phato  determined  by  a  modification  (cf.  following 
abstract)  of  the  method  of  Bell  and  Doisy.  The 
method  requires  2  c.c.  of  serum  and  the  error  is  ±2%. 

C.  R.  Harington. 

Molybdic  oxide  colorimetric  method  for  deter¬ 
mination  of  phosphorus  in  blood.  J.  H.  Roe, 
0.  J.  Irish,  and  J.  I.  Boyd  (J.  Biol.  Chem.,  1926, 
67,  579 — 584). — The  accuracy  of  the  colorimetric 
method  of  Bell  and  Doisy  (A.,  1920,  ii,  769)  and  of 
its  subsequent  modifications  (Briggs,  A.,  1922, 
ii,  718)  for  the  determination  of  phosphorus  depends 
on  the  selection  of  such  relative  concentrations  of 
molybdic  acid  and  quinol  as  will  ensure  the  maximum 
difference  between  the  rates  of  reduction  of  the 
pliosphomolybdic  acid  formed  and  the  excess  of 
molybdic  acid  present;  further,  it  is  advantageous 
to  adjust  the  reaction  to  a  point  between  0-9  and 
l-9Ar  acidity,  over  which  range  change  in  reaction 
has  no  effect  on  colour  development.  In  order  to 
achieve'  these  objects,  modifications  are  suggested  in 
the  reagents  for  determination  of  phosphorus  in 
blood,  after  incineration  of  the  organic  matter  with 
sulphuric  and  nitric  acids  and  hydrogen  peroxide. 

C.  R.  Harington. 

Macallum’s  test  for  calcium.  M.  M.  Sampson 
(Science,  1925,  62,  400 — 401). — A  criticism  of  the 
purpurin  test  for  calcium  in  plant  and  animal  cells 
(Grandis  and  Mainini,  A.,  1900,  ii,  625;  Macallum, 
Ergeb.  Physiol.,  1908,  7,  611).  The  test  is  satis¬ 
factory  if  the  medium  from  which  the  cells  are  trans¬ 
ferred  or  in  which  they  are  killed  is  alkaline  in  reaction. 

A.  A.  Eldridge. 

Purpurin  method  of  localising  calcium.  A.  B 
Macallum  (Science,  1925,  62,  511;  cf.  preceding 
abstract). — The  purpurin  test  for  calcium  is  some¬ 
times  indecisive,  since  the  reagent  is  not  sensitive  to 
calcium  present  in  concentrations  of  less  than  1  in 
800.  A.  A.  Eldridge. 

Determination  of  carbamide  in  blood.  E.  P. 
Clark  and  J.  B.  Collip  (J.  Biol.  Chem.,  1926,  67, 
621 — 627). — Proteins  are  removed  from  the  blood 
by  the  method  of  Folin  and  Wu  (A.,  1919,  ii,  308), 
the  filtrate  is  heated  at  150°  for  10  min.  in  an 
autoclave  with  dilute  hydrochloric  acid,  and  the 


ammonia  determined  in  a  modified  form  of  Prcgl’s 
micro-Kjeldahl  apparatus.  The  error  of  the  method 
is  less  than  ±2%.  C.  R.  Harington. 

Determination  of  carbamide  in  blood.  L. 
Pechon  (Bull.  Soc.  Chim.  biol.,  1926,  8,  314—316). 
— The  observation  of  Pagel  (A.,  1924,  ii,  575)  is 
confirmed  that  successive  samples  of  blood  drawn 
from  the  same  individual  may  show  considerable 
differences  in  carbamide  concentration.  This  fact 
may  cause  important  errors  in  the  determination  of 
the  constant  of  Ambard.  R.  K.  Cannan. 

Volumetric  micro-determination  of  phosphoric 
acid  [in  serum].  K.  Samson  (Deut.  mcd.  Woch., 
1925,  51,  1571 — 1572;  from  Chem.  Zentr.,  1926,  I, 
186). — After  removal  of  proteins,  the  inorganic 
phosphoric  acid  is  precipitated  from  hot  solutions  by 
ammonium  nitrate,  molybdate,  and  nitric  acid. 
After  washing,  the  precipitate  is  dissolved  in  1  c.c. 
of  0-04A7-sodium  hydroxide  and  the  solution  titrated 
with  0-04iV-hydrochloric  acid,  using  phcnolphthalein 
as  indicator.  J.  S.  Carter. 

Determination  of  bile  salts  in  blood.  (Correc¬ 
tion.)  I.  Lifschutz  (Biochem.  Z.,  1926,  171,  501 — 
502). — A  criticism  of  Szilard’s  method  (A.,  1925,  i, 
1485).  P.  W.  Clutterbuck. 

Metabolism  of  bile  acids.  I.  Determination 
of  bile  acids.  F.  Raue  (Z.  klin.  Med.,  1925,  102, 
79—85;  from  Chem.  Zentr.,  1926,  I,  453). — The 
method  depends  on  the  fluorescence  developed  by  bile 
salts  with  strong  sulphuric  acid.  Mucin  and  protein 
are  removed  from  duodenal  juice  (2  c.c.)  by  precipit¬ 
ation  with  ethyl  alcohol.  The  filtrate  is  evaporated 
and  the  residue  dissolved  in  strong  sulphuric  acid 
(4  c.c.)  and  kept  for  24  hours.  The  fluorescence  is 
determined,  using  sulphuric  acid  for  dilution. 

G.  W.  Robinson. 

Determination  of  blood-sugar.  D.  G.  C.  Ter- 
vaert  (Nederl.  Tijdschr.  Geneeskunde,  1925,  69,  II, 
1110—1112;  from  Chem.  Zentr.,  1926,  I,  184).— 
A  consideration  of  the  applicability  of  the  methods 
in  use.  Factors  for  the  determination  of  dextrose 
from  the  amount  of  copper  reduced  are  given,  which 
are  to  replace  those  previously  quoted  (A.,  1922,  ii, 
166).  Where  the  quantity  of  sugar  is  small,  the 
author’s  method  {loc.  cit.)  is  untrustworthy  and  the 
quantity  of  blood  taken  should  bo  doubled.  Under 
certain  conditions,  using  the  Bang  method  of  collection, 
the  method  is,  however,  applicable.  J.  S.  Carter. 

Determination  of  blood-sugar.  P.  J.  Kruysse 
(Pharm.  Weekblad,  1926,  63,  575 — 576). — A  pro¬ 
cedure  is  described  for  applying  the  ordinary  deter¬ 
mination  of  dextrose  using  Fehling’s  solution  to  tho 
determination  of  sugar  in  blood.  S.  I.  Levy. 

Determination  of  uric  acid  in  blood.  H. 
Brown  (J.  Biol.  Chem.,  1926,  68,  123— 133).— The 
colorimetric  method  of  Folin  and  Wu  (A.,  1919,  ii, 
438)  has  been  modified  by  the  use  of  smaller  quantities 
of  reagents  and  by  working  in  the  cold ;  it  is  claimed 
that,  by  this  means,  the  turbidity,  which  was  apt  to 
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interfere  with  the  previous  methods,  is  entirely 
avoided.  The  results  obtained  by  this  method,  on 
human  blood,  arc  similar  to  those  obtained  by  the 
method  of  Folin  and  Wu,  and  arc  consistently  lower 
than  those  yielded  by  the  method  of  Benedict  (A., 
1922,  ii,  405).  C.  R.  Harington. 

Micro-determination  of  ions  in  organs  and 
similar  material.  L.  Pincussen  and  G.  Cron- 
heim  (Bioehem.  Z.,  1926,  171,  7 — 14). — A  wet 
combustion  process  is  described,  using  fuming  nitric 
acid  and  hydrogen  peroxide.  The  several  metallic 
components  arc  precipitated  and  determined  colori- 
metrically  or  volumctrically,  phosphoric  acid  nephclo- 
metrically,  by  addition  of  strychnine-molybdic  acid 
solution.  The  halogens  cannot  be  determined  by  this 
method,  as  they  are  driven  off  during  the  combustion. 
They  may  bo  retained  by  the  addition  of  silver  nitrate 
before  the  combustion.  E.  C.  Smith. 

Determination  of  dextrose  in  biological 
material.  H.  F.  Holden  (Bioehem.  J.,  1926,  20, 
263 — 270). — Higher  values  are  obtained  if  dextrose 
is  determined  in  the  presence  of  amino-acids,  by  the 
Wood-Ost  method,  although  these  compounds  do 
not  reduce  the  copper  solution  alone.  The  error 
may  amount  to  10 — 15%.  Tyrosine  is  decomposed 
in  the  presence  of  dextrose  by  an  alkaline  copper 
solution.  This  error,  which  was  not  observed  with 
the  Hagedorn  and  Jensen  method,  may  be  due  to 
a  coupled  oxidation  of  the  amino-acids  and  dextrose. 
If  the  above  methods  are  applied  to  the  concentrated 
filtrate  from  the  blood  of  a  rabbit  in  hypoglycemic 
convulsions  following  the  injection  of  insulin,  there 
is  a  great  divergence  between  the  amounts  of  dextrose 
found.  This  is  due  to  unknown  reducing  substances, 
since  no  such  divergence  is  observed  for  normal  blood 
filtrates.  S.  S.  Zilva. 

Determination  of  sugar  in  urine.  C.  G. 
Stoffella  (Boll.  Chim.  Farm.,  1926,  65,  225 — 228). 
— The  author  recommends  Rupp’s  method  (Apoth.- 
Ztg.,  1924,  39,  1548),  in  which  10  c.c.  of  urine  arc 
boiled  gently  with  Fehling’s  solution  for  2  min., 
the  solution  cooled  without  shaking,  and  potassium 
iodide,  dilute  hydrochloric  acid,  and  potassium  thio¬ 
cyanate  solution  are  added  successively.  The  liquid 
is  then  rapidly  titrated,  in  presence  of  starch  paste, 
Avith  0 JiV-soclium  thiosulphate  (say  x  c.c.)  until  it 
remains  colourless  for  2 — 3  min.  A  similar  titration 
is  carried  out  Avith  the  above  reagents,  but  Avithout 
the  urine;  this  should  give  about  28  c.c.  (the  theor¬ 
etical  value)  using  a  volume  of  Fehling’s  solution 
containing  0-7  g.  of  crystallised  copper  sulphate. 
The  amount  of  dextrose  in  the  10  c.c.  of  urine  is  then 
3-3(28 — x)  mg. 

When  tho  proportion  of  dextrose  is  considerable, 
preliminary  dilution  of  the  urine  is  necessary.  When 
the  percentage  of  sugar  present  is  very  small,  a  slight 
error  may  be  introduced  on  account  of  decolorisation 


of  the  iodine  by  the  uric  acid.  In  such  case,  20  c.c. 
of  the  urine  are  acidified  AArith  2 — 3  c.c.  of  dilute 
sulphuric  acid  and  titrated  A\rith  O-lA-iodinc  solution 
( y  c.c.).  Then  the  amount  of  dextrose  in  10  c.c.  of 
the  urine  AArill  be  3-3(2S — x — y)  mg.  T.  H.  Pofe. 

Determination  of  volatile  fatty  acids  in 
bacterial  cultures..  A.  I.  Virtanbn  (Mitt.  No. 
242  Zentralanst.  Ackerbau-vcruclisAvesen.  Bakt.  Abt. 
28,  1923,  9  pp. ;  from  Chem.  Zcntr.,  1926,  I,  744). — 
The  author  discusses  the  determination  of  volatilo 
fatty  acids  in  bacterial  cultures  and  in  milk  by 
distillation  Avith  steam  in  a  vacuum.  Even  under 
these  conditions  a  certain  amount  of  lactic  acid 
passes  over  in  the  distillate.  The  lower  tem¬ 
perature,  hoAvever,  reduces  the  error  due  to  volatile 
acids  from  the  decomposition  of  protein  substances. 
In  the  method  recommended  sodium  chloride  is 
added  to  the  material  and  distillation  AArith  steam  is 
carried  out  at  ordinary  pressure.  Successive 
fractions  of  300 — 500  c.c.  are  collected  and  titrated 
until  a  constant  titration  is  obtained  due  to  tho 
small  amount  of  lactic  acid  coming  over.  This  is 
subtracted  from  the  titre  of  the  earlier  fractions. 
When  large  quantities  of  lactic  acid  are  present 
originally,  the  total  distillate  containing  the  volatilo 
acids  is  concentrated  at  a  Ioav  temperature,  acidified 
Avith  sulphuric  acid,  and  again  distilled,  when  the 
lactic  acid  remains  behind.  G.  W.  Robinson. 

Urinary  nitrogen  titratable  by  the  Kjeldahl- 
Foerster,  Kjeldabl  Deniges,  and  Kjeldahl- 
Grigaut  methods.  W.  Mestrezat  and  R.  Morel 
(Bull.  Soc.  Chim.  biol.,  1926,  8,  206— 208).— Tho 
Kjeldahl-Foerstcr  method  gives  results  nearest  tho 
real  values.  C.  P.  Steavart. 

Simultaneous  micro-determination  of  am¬ 
monia  and  carbamide  by  means  of  permutite. 
B.  Pohorecka-Lelesz  (Bull.  Soc.  Chim.  biol.,  1926, 
8, 178 — 1S3). — The  liquid  is  filtered  through  permutite, 
which  absorbs  tho  ammonia.  After  AArashing,  the 
permutite-ammonia  is  decomposed  by  Ar-sodium 
hydroxide,  and  the  ammonia  determined  by  the 
author’s  hypobromite  method  (A.,  1925,  ii,  76). 
In  the  filtrate  the  carbamide  is  determined  by  the 
xanthydrol  method  or  by  the  author’s  urease  method 
(this  vol.,  212).  C.  P.  Steavart. 

Titration,  determination  of  bydrogen-ion  con¬ 
centration,  and  “  titration  of  indicators  "  in 
gastric  juice.  H.  Kalk  and  B.  Kugelmann  (Klin. 
Woch.,  1925,  4,  1806 — 1810;  from  Chem.  Zentr., 
1926,  I,  187). — “  Titration  of  indicator  ”  (Sahli, 
A.,  1925,  i,  458)  and  titration  A\rith  dimethylamino- 
azobenzene  give  identical  figures  Avith  a  test-meal 
containing  little  protein  or  salts.  The  second  method 
is  not  applicable  Avhcn  the  juice  contains  lactic  acid 
or  much  protein.  In  such  cases,  the  method  of 
Sahli  should  be  used  or  the  value  determined. 

J.  S.  Carter. 
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Large  reflecting  spectrometer  for  grating 
measurements  in  the  long-wave  spectrum.  C. 
Leiss  (Z.  Physik,  1926,  37,  681 — 684). — The  spectro¬ 
meter  is  constructed  to  measure  wave-lengths  up  to 
and  beyond  300  [x  in  conjunction  with  a  micro- 
radiometer.  The  grating  is  of  copper  wire,  13  cm. 
square,  with  constants  2  and  1.  The  concave  mirror 
is  15  cm.  in  diameter  and  of  focal  length  45  cm., 
giving  a  strong  beam  of  light.  E.  B.  Ludlam. 

Photographic  plate  as  an  instrument  for 
measurement  of  visible  and  invisible  radiations. 
C.  Fabry  (Phot.  J.,  1926,  66,  328—342). 

Fine  structure  of  spectral  lines.  M.  Bron- 
stein  (Z.  Physik,  1926,  37,217 — 224). — Mathematical. 
Einstein’s  law  of  the  inertia  of  energy  is  applied  to 
the  motions  of  electrons  and  nuclei,  with  the  result 
that  the  sum  of  the  masses  of  the  electrons  and  the 
nuclei  is  a  function  of  their  distance  apart  (packing 
effect).  An  expression  is  obtained  for  the  separation 
of  the  lines  in  the  fine  structure  which  gives  a  value 
smaller  than  that  of  Sommerfeld,  but  the  difference 
is  very  slight,  0-1%  for  hydrogen. 

E.  B.  Ludlam. 

Fine  structure  of  hydrogen  lines.  A.  H. 
Bucherer  (Z.  Physik,  1926,  37,  395 — 404). — The 
application  of  the  special  relativity  theory  to  the 
motion  of  an  electron  in  its  orbit  is  criticised,  and  a 
theory  based  on  Hasenohrl’s  formula  for  the  total 
energy  leads  to  the  value  of  the  separation  of  the 
lines  0-296  A.,  in  good  agreement  with  the  older 
determinations.  The  essential  part  of  the  theory  is 
the  conception  that  the  electron  revolves  round  the 
nucleus  as  though  it  were  in  a  space  free  from  force. 

E.  B.  Ludlam. 

Widening  by  absorption  of  the  lines  of  the 
Balmer  series.  (Mlle.)  M.  Hanot  (Compt.  rend., 
1926,  182,  1329—1331 ;  cf.  A.,  1925,  ii,  170).— Com¬ 
parison  has  been  made  by  means  of  a  spectrophoto¬ 
meter  of  two  spectra  of  hydrogen  obtained  from  the 
same  spark,  the  rays  of  one  of  which  traverse  a  second 
spark  arranged  in  series  with  the  first.  Absorption 
by  the  second  spark  occurs  to  the  extent  of  about 
30%  for  the  centre  of  the  Hp  and  Hy  lines.  Such  an 
absorption  would  correspond  with  a  widening  of  the 
lines  to  the  extent  of  10  and  15%,  respectively. 
Actually  the  widening  observed  is  between  8  and  12%. 
The  increase  in  the  width  of  the  lines  as  the  current 
increases  (cf.  Hanot,  loc.  cit.)  may  be  due  to  this 
absorption  effect,  but  for  less  condensed  sparks  where 
3c 


the  absorption  effect  must  be  small,  the  widening  of 
the  lines  increases  even  more  rapidly  than  in  the 
former  case  with  increase  in  current.  F.  G.  Soper. 

Series-limits  and  molecular  fields.  F.  Pas- 
chen  (Sitzungsber.  Preuss.  Akad.  Wiss.  Berlin, 
1926,  135 — 141). — The  series  in  the  arc  spectrum  of 
helium  obtained  from  the  glow  inside  a  cylindrical 
cathode  at  gas  pressures  exceeding  2  mm.  exhibit  a 
striking  broadening  and  strengthening  of  the  terminal 
lines  and  a  continuous  spectrum  extending  beyond 
the  series  limit.  The  broadening  corresponds  with 
the  Stark  effect  occurring  in  the  dark  space  and  is 
ascribed  to  electric  fields.  Since,  however,  the 
2s — M  line,  which  is  very  sensitive  to  electric  fields, 
occurs  less  strongly  in  the  glow  light  than  in  the 
positive  light,  the  field  concerned  affects  only  the 
high  quantum  orbits  and  must  be  considered  as 
molecular.  The  natures  of  the  discharge  and  of  the 
electric  field  of  the  singly-charged  helium  ion  seem  to,, 
require  a  mechanism  involving  simultaneous  enhance-/ 
ment  and  disturbance  of  electron  captures  by  the  ions. 

R.  A.  Morton.  \  - 
\ 

Spectrographic  examination  of  the  striated 
discharge  in  mixed  gases.  D.  A.  Keys  and 
M.  S.  Home  (Physical  Rev.,  1926,  [ii],  27,  709- — 715). 
— In  a  mixture  of  nitrogen  and  hydrogen  the  Balmer 
lines  H„  and  H,s  and  the  nitrogen  bands  4708  and 
4278  A.  appear  in  the  negative  glow,  but  are  absent 
from  the  striation.  In  a  mixture  of  helium  with  a 
trace  of  hydrogen  the  mercury  lines  are  strong ;  the 
helium  line  spectrum  is  strong  in  the  negative  glow, 
but  weak  in,  or  absent  from,  the  striations,  whilst 
the  hydrogen  lines  are  strong  in  the  striations,  but 
weak  in  the  negative  glow.  The  results  indicate  that 
there  are  relatively  few  electrons  possessing  energy 
equivalent  to  15-5  volts  in  the  striations  in  the 
nitrogen  mixture,  whilst  in  the  striations  in  the 
helium  mixture  there  are  many  with  energies  equi¬ 
valent  to  10-4  and  15-5  volts,  but  few  with  energy 
equivalent  to  25-3  volts.  An  explanation  is  suggested. 

A.  A.  Eldridge. 

First  lithium  spark  spectrum.  H.  Schuler 
(Z.  Physik,  1926,  37,  568 — 571). — Tables  are  given  of 
the  series  and  term  values  of  the  parlithium  spark 
spectrum.  Very  strong  lines,  which  could  not  be 
grouped  as  spark  lines,  are  regarded  as  arc  lines 
radiated  when  the  two  inner  electrons  are  excited 
(the  helium  shell).  E.  B.  Ludlam. 
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Neon  and  helium  spectrum  in  the  extreme 
ultra-violet.  H.  B.  Dorgelo  and  J.  H.  Arbink 
(Z.  Physik,  1926,  37,  667— 671).— The  ground  level 
of  neon  is  a  simple  p-level  with  inner  quantum 
number  j  =  £.  A  discharge  tube  was  used  with 
a  mixture  of  neon  and  30%  helium  at  a  pressure  of 
5  mm.  and  a  current  of  6  milliamperes ;  the  pressure 
of  gas  in  the  vacuum  spectrograph  was  0-02  mm.  A 
table  of  neon  lines  and  their  grouping  is  given  from 
743-74  to  589-84  A.  The  following  helium  lines  were 
found  :  584-33,  537-08,  522-17  A.  The  line  600-03, 
suggested  by  Lyman  as  a  helium  line,  is  regarded  as 
the  neon  line  1 p — 4 s2,  excited  by  collisions  of  the 
second  kind.  E.  B.  Ludlam. 

Spark  spectra  of  neon.  L.  Bloch,  E.  Bloch, 
and  G.  Dejarihn  (J.  Phys.  Radium,  1926,  [vi],  7, 
129 — 134;  cf.  this  vol.,  329). — The  list  of  rays  of 
Ne  II  published  earlier  is  completed  and  corrected 
and  a  fuller  account  of  the  work  given.  When  the 
degree  of  rarefaction  is  high  and  intense  excitation  is 
employed,  a  new  spectrum  ascribed  to  Ne  III  makes 
its  appearance.  This  spectrum  is  tabulated  together 
with  a  list  of  rays  of  unknown  origin. 

R.  A.  Morton. 

Structure  of  the  argon  spectrum.  K.  W. 
Meissner  (Z.  Physik,  1926,  37,  238 — 242). — The 
strong  lines  in  the  long  wave-length  portion  of  the  red 
spectrum  of  argon  are  given  as  ls4 — 2 pk,  and  are 
analogous  to  the  corresponding  lines  of  neon.  Com¬ 
parison  tables  of  the  two  spectra  are  given.  The 
two  lines  measured  by  Lyman  and  Saunders,  1048-28 
and  1066-73  A.,  are  combinations  of  a  fundamental 
ground  term  and  the  terms  l.?2  and  ls4;  the  ground 
state  of  neon  has  a  value  j=0.  Of  the  argon  lines 
80%  have  been  grouped.  E.  B.  Ludlam. 

X-Ray  absorption  spectrum  of  argon.  D. 
Coster  and  J.  H.  van  der  Tuuk  (Z.  Physik,  1926, 37, 
367 — 373). — In  a  K -absorption  the  principal  edge 
corresponds  with  the  removal  of  a  E-electron  to  the 
periphery ;  the  less  clearly  marked  secondary  edge, 
on  the  hard  side,  is  due  to  a  simultaneous  ejection  of 
a  E-electron  and  an  outer  electron  outside  the  atom. 
When  one  of  the  E-electrons  of  an  argon  atom  is 
missing,  the  outer  electrons  are  subject  to  a  field 
closely  resembling  that  of  a  potassium  atom,  for, 
although  the  nuclear  charge  of  the  argon  atom  is 
one  less  than  that  of  the  potassium  atom,  this  is 
compensated  by  the  absence  of  the  E-electron.  The 
effective  nuclear  charge  has  become  greater,  and  for 
free  atoms  the  result  is  quite  definite;  for  molecules 
or  crystals,  however,  the  effect  is  complicated  by  the 
presence  of  the  neighbouring  atoms.  Transferences 
of  two  or  more  electrons  simultaneously  appear  to 
play  no  part  in  X-ray  absorption  spectra.  The 
fine-structure  of  the  argon  E-absorption  edge  was 
photographed  and  analysed  in  a  recording  photo¬ 
meter.  The  energy  difference  between  the  principal 
and  secondary  edge  is  1-5  volts,  about  the  same  as 
the  difference  2 p — 3p  or  Is — Ip  of  the  potassium 
optical  spectrum.  E.  B.  Ludlam. 

Structure  of  the  arc  spectrum  of  manganese. 
J.  C.  McLennan  and  A.  B.  McLay  (Trans.  Roy.  Soc. 
Canada,  1926,  [iii],  20,  III,  89 — 120). — Forty  wave¬ 


lengths  absorbed  by  normal  manganese  vapour,  some 
of  which  have  been  already  recorded  (Zumstein,  this 
vol.,  107),  are  tabulated.  Existing  data  on  the  Mn  I 
spectrum  are  reviewed  and  values  are  given  for  the 
terms  of  a  sextuplet  and  an  octet  system  which  may  be 
derived  from  the  series  schemes  of  Catalan  (A.,  1922, 
ii,  726).  The  classified  wave-lengths  of  257  lines 
between  17,600  and  1875  A.,  with  their  frequencies, 
intensities,  and  term  combinations,  are  tabulated. 
An  energy  diagram  for  all  the  known  terms  of  the 
Mn  I  spectrum  is  given.  J.  S.  Carter. 

Complex  structure  of  the  copper  spectrum. 
G.  Bedreag  (Compt.  rend.,  1926, 182, 1333 — 1335).— 
Mathematical  examination  of  the  spectra  of  iron, 
cobalt,  nickel,  copper,  and  zinc  indicates  the  existence 
in  the  copper  spectrum  of  complex  doublets  and 
quadruplets  corresponding  with  the  electronic  arrange¬ 
ment  (2 . 8 . 17 . 2),  in  addition  to  the  Rydberg  doublets 
of  the  normal  spectrum  given  by  the  configuration 
(2.8.18.1).  Two  examples  of  such  quadruplets  are 
given,  one  in  the  region  3483 — 3512 — 3545  A.,  com¬ 
prising  the  lines  p3 — d4,  p2 — ds,  px — d2,  p2 — d2, 
p3 — ^3>  Pi — dj ,  p3 — d2,  and  a  new  linepj — dv  foreseen 
by  calculation,  at  3513-26  A. ;  the  other  in  the  region 
3621— 3635— 3645  A.,  comprising  the  pz — d 4,  p3—d3, 

— do,Po — d>>,  po — dztPi — ^9.)  Pi — >p<> — d-%  lines.  The 
4p2-6d  and  4^-6/  lines  at  3514  8  and  3511-6  A., 
respectively,  have  also  been  observed. 

F.  G.  Soper. 

Analysis  of  the  copper  spectrum.  W.  M. 
Hicks  (Phil.  Mag.,  1926,  [vii],  2,  194 — 236). 

Optical  excitation  of  zinc  vapour.  N.  Pono¬ 
marev  and  A.  Terenin  (Z.  Physik,  1926,  37,  95 — 
97). — Zinc  vapour  at  a  pressure  of  5  X  10'4  mm., 
obtained  by  heating  zinc  at  280°,  was  exposed  to  the 
light  from  a  zinc  vacuum  arc ;  the  only  two  lines 
excited  were  3076  (1<S — 2 p2)  and  2139  (IS — 2P). 
Roughly  estimated,  the  ratio  of  the  intensities  of 
these  two  lines  in  the  arc  is  12,  and  in  the  optically 
excited  light  2.  This  is  probably  because  the 
absorption  of  the  line  of  shorter  wave-length  is  about 
six  times  as  great  as  that  of  the  longer  wave¬ 
length.  E.  B.  Ludlam. 

Under-water  spark  spectra  of  the  palladium- 
platinum  group  of  metals.  L.  H.  G.  Clark  and 
(Miss)  E.  Cohen  (Trans.  Roy.  Soc.  Canada,  1926, 
[iii],  20,  III,  55 — 67). — Wave-lengths  absorbed  in  the 
under-water  spark  spectra  of  ruthenium,  rhodium, 
palladium,  osmium,  iridium,  and  platinum  are 
tabulated.  J.  S.  Carter. 

Series  spectrum  of  palladium.  J.  C.  McLen¬ 
nan  and  H.  G.  Smith  (Trans.  Roy.  Soc.  Canada,  1926, 
[iii],  20,  III,  157 — 176). — Thirty-five  wave-lengths 
absorbed  by  normal  palladium  vapour  are  tabulated. 
The  complete  list  of  the  terms  of  the  palladium  arc 
spectrum  is  given  and  the  wave-lengths,  frequencies, 
and  combinations  of  195  arc  lines  between  8700  and 
1720  A.  are  recorded.  The  energy  diagram  has  been 
constructed.  J.  S.  Carter 

Structure  of  the  arc  spectrum  of  platinum. 
J.  C.  McLennan  and  A.  B.  McLay  (Trans.  Roy.  Soc. 
Canada,  1926,  [iii],  20,  III,  201 — 215). — Although 
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it  has  been  possible  to  assign  only  arbitrary  term 
designations,  term  values  for  the  arc  spectrum  of 
platinum  are  tabulated  and  338  wave-lengths  between 
8760  and  2140  A.  have  been  classified. 

J.  S.  Carter. 

Recent  experiments  on  soft  A -rays.  P.  Hol- 
weck  (Compt.  rend.,  1926,  182,  1337 ;  cf.  this  vol., 
552  ;  Dauvillier,  this  vol.,  330,  551). — The  continuity 
of  the  intensity-voltage  curve  of  soft  X-rays  from  a 
tungsten  anode  up  to  280  volts  and  the  discontinuity 
at  this  point  due  to  carbon  are  reaffirmed.  Compounds 
of  nitrogen  have  been  examined  by  the  method 
previously  described  (loc.  cit.).  Ammonia  and  nitrous 
oxide  show  a  marked  discontinuity  in  their  absorption 
bands  at  397  ±1  volts  and  nitric  oxide  and  nitrogen 
at  397,  400,  and  405  volts.  P.  G.  Soper. 

Intensity  of  the  forbidden  mercury  line  2270  A. 
T.  Takamine  (Z.  Physik,  1926,  37,  72— 79).— The 
intensity  of  the  line  was  examined  in  relation  to 
strength  of  current  and  also  in  comparison  with  those 
of  the  arc.  A  special  form  of  silica  lamp  was  used  with 
three  electrodes.  The  production  of  the  forbidden 
line  is  attributed  to  the  increased  concentration  of 
atoms  in  a  metastable  state  with  strong  currents, 
also  to  an  increased  number  of  collisions  and  trans¬ 
ferences  of  energy,  to  which  the  name  “  inter-p- 
changes  ”  is  given,  changes  such  as  2p1 — 2 p2. 

E.  B.  Ludlam. 

Action  of  the  electric  field  on  the  optically 
excited  spectrum  of  mercury.  A.  Terenin  (Z. 
Physik,  1926,  37,  676 — 680). — The  only  lines  in  the 
optically  excited  spectrum  of  mercury  which  were 
appreciably  affected  by  an  electric  field  of  50,000 
volts/cm.  were  the  two  yellow  lines  in  the  visible, 
2pt — 3 (dj,  D),  and  the  lines  3650 — 55 — 63,  3126 — 31, 
2967,  which  are  2p, — 3 d1A3,D,  2 p2 — 3 d2t3,D,  and 
2 p3 — 3 d3.  Thus,  of  the  two  states  resulting  from  the 
excitation,  the  higher  (3d)  is  affected  by  the  magnetic 
field  to  a  much  greater  extent  than  the  lower  (2 p), 
indicating  that  the  emission  is  essentially  determined 
by  the  higher  state.  E.  B.  Ludlam. 

4722  Line  of  bismuth  and  the  nature  of  1  ‘  raies 
ultimes."  A.  L.  Narayan  and  K.  R.  Rao  (Proc. 
Physical  Soc.,  1926,  38,  321— 323).— The  47221. 
“  raie  ultime  ”  and  resonance  line  of  bismuth  has 
been  examined  by  means  of  a  quartz  Lummer  plate. 
ISTo  trace  of  absorption  was  found  either  in  the  main 
component  or  in  the  satellites  even  at  1200°.  The 
fluorescence  of  the  vapour  under  excitation  by 
radiation  from  6000  to  3500  A.  consisted  of  a  banded 
spectrum  in  the  orange-yellow,  whilst  under  excitation 
from  the  ultra-violet  radiation  of  a  bismuth  arc  it 
became  bluish  and  consisted  of  the  4722  and  3068  A. 
lines.  Thus,  the  latter  line  represents  the  minimum 
excitation  energy  and  corresponds  with  transition  to 
the  normal  orbit.  R.  A.  Morton. 

Origin  of  Ji-radiation  from  the  target  of  an 
X-ray  tube.  M.  Balderston  (Physical  Rev.,  1926, 
[ii],  27,  696 — 708). — Values  (<j>)  of  the  ratio  between 
the  energy  re-emitted  as  X-radiation  by  an  elementary 
portion  of  the  radiator  to  the  energy  absorbed  by  that 
portion  from  the  exciting  X-radiation  are  tabulated, 
-as  well  as  values  (u)  of  the  quantum  transformation 


coefficient,  for  silver,  molybdenum,  zinc,  copper, 
nickel,  and  iron.  Eor  silver,  and  probably  for  other 
elements  of  high  atomic  number,  practically  all  of  the 
X-characteristic  radiation  is  fluorescent  in  origin, 
whilst  for  copper,  and  probably  for  other  elements 
of  low  atomic  number,  a  considerable  part  (less  than 
50%)  of  the  X-radiation  is  due  to  direct  impact  of  tho 
cathode  electrons.  A.  A.  Eldridge. 

Zeeman  effect  in  spark  and  arc  spectra  of 
molybdenum.  E.  Wilhelmy  (Ann.  Physik,  1926, 
[iv],  80,  305 — 328). — Tho  spark  and  arc  spectra  of 
molybdenum  in  the  region  2500 — 6000  A.  have  been 
investigated  under  a  field  strength  of  34,000  gauss. 
In  Mo+  a  quadruplet  and  a  sextuple  system  are 
found,  whilst  in  Mo  septuplet  and  quintuplets  occur. 
The  triplet  system  has  not  yet  been  recorded.  In  the 
arc  spectrum  the  multiplets  indicated  by  Catalan 
(A.,  1923,  ii,  596)  are  confirmed,  and  two  groups 
indicated  by  Kiess  are  corrected.  In  the  spark 
spectrum  new  terms  are  recorded  which  harmonise 
with  the  accepted  relations  between  the  spectra  of 
neutral  and  singly  ionised  atoms.  R.  A.  Morton. 

Zeeman  effect  and  the  structure  of  the  arc 
spectrum  of  ruthenium.  L.  A.  Sommer  (Z. 
Physik,  1926,  37,  1 — 34). — Several  thousand  lines  of 
the  arc  spectrum  of  ruthenium  have  been  examined 
and  recognised  as  combinations  of  113  energy  levels. 
Measurements  of  the  Zeeman  effect  show  that  the 
terms  are  triplets  and  quintuplets.  The  determin¬ 
ation  of  the  l  values,  by  comparison  of  the  observed 
and  calculated  g  values,  was  only  partly  successful. 
The  principle  of  selection  was  found  to  hold  :  Aj— 0 
or  ±1;  AZ=1  or  3,  or  0  or  2  for  the  respective 
combinations.  The  ground  terra  is  a  quintuplet 
F  term.  The  ionisation  potential  is  calculated  as 
7-5  volts.  The  distribution  of  electrons  in  the  atoms 
of  the  elements  from  scandium  onwards  is  discussed 
and  the  conclusions  are  reached  :  the  ground  terms  of 
the  spectra  of  V+  and  Ni+  are  like  the  ground  terms 
of  Zr  and  Rh  ;  these  are  like  the  ground  terms  of  Ta+ 
and  Pt+,  and  these  again  like  those  of  Th  and  U. 
In  this  portion  of  the  periodic  system  the  Sommerfeld- 
Kossel  displacement  law  does  not  hold  (e.g.,  the  ground 
term  of  V+  does  not  correspond  with  that  of  Ti,  for 
V  in  the  41  shell  is  ionised).  The  strength  of  the 
binding  of  the  different  orbits  depends  on  the  screen¬ 
ing  effect  of  the  inner  shells.  E.  B.  Ludlam. 

Zeeman  effect  of  the  lead  spectrum.  E.  Back 
(Z.  Physik,  1926,  37,  193 — 209). — Examination  of 
the  Zeeman  effect  is  of  importance  in  that  the  separ¬ 
ation  of  the  lines  gives  the  inner  quantum  number,  j, 
of  the  combined  terms  and  is  of  value  for  characterising 
the  ungrouped  terms.  Many  of  the  lines  are  very  close 
together,  and  the  separation  is  difficult  to  determine 
accurately.  Tables  are  given  showing  the  grouping 
of  electrons  in  the  lead  atom,  the  Zeeman  types  of  the 
lines,  values  of  j,  and  the  scheme  of  the  terms  of  the 
ground  members  of  the  spectrum.  Rational  values  of 
g  are  found  for  all  terms  investigated. 

E.  B.  Ludlam. 

Quantum  mechanics  and  the  anomalous  Zee- 
man  effect.  W.  Heisenberg  and  P.  Jordan  (Z. 
Physik,  1926,  37,  263 — 277). — Mathematical.  The 
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atomic  model  built  up  of  rotating  electrons  possessing 
a  magnetic  moment  is  found  to  give  a  satisfactory 
explanation  of  the  anomalous  Zeeman  effect  and  of 
the  fine  structure  of  spectra  such  as  those  of  hydrogen, 
the  alkalis,  and  of  X-ray  spectra.  The  separation 
calculated  for  the  magnetic  doublets  is  in  agreement 
with  that  obtained  by  the  Sommerfekl  formula. 

E.  B.  Ludlam. 

Quantum  theory  of  the  unmodified  line  in  the 
Compton  effect.  G.  E.  M.  Jauncey  (Physical 
Rev.,  1926,  [ii],  27,  687— 690).— The  theory  of  the 
unmodified  line  previously  developed  (A.,  1925,  ii, 
368,  747)  is  supported  by  the  fact  that  experimental 
results  for  boron,  lithium,  and  carbon  agree  with 
the  requirement  that  the  value  of  (f>  for  which  the 
unmodified  line  should  disappear  is  given  by  vers  <f> 
=(3+2y'2)(A 02/A,)(wie/A).  The  ratio  of  the  energies 
in  the  modified  and  unmodified  lines  is  considered. 

A.  A.  Eldridge. 

Compton  effect  and  photo-electric  effect  in 
polarised  X-rays.  F.  Kirchner  (Physikal.  Z., 
1926,  27,  385 — 388). — Stereoscopic  photographs  of 
cloud  tracks  set  up  in  a  Wilson  chamber  by  electrons 
liberated  by  polarised  X-rays  have  been  obtained 
with  the  photographic  plate  in  a  plane  perpendicular 
to  the  direction  of  the  rays.  The  Compton  scattering 
electrons  exhibit  an  accumulation  of  tracks  in  a 
direction  perpendicular  to  the  electric  vector,  whilst 
the  electrons  concerned  in  absorption  show  the  larger 
number  of  tracks  in  the  same  direction  as  the  vector. 
As  a  first  approximation,  it  is  concluded  that  there  is 
no  correlation  between  the  hardness  of  the  radiation 
and  the  extent  to  which  the  accumulation  of  cloud 
tracks  occurs.  R.  A.  Morton. 

Distribution  of  photo-electric  sensitivity  and 
the  red  limit.  E.  Rumpf  (Z.  Physik,  1926,  37, 
165 — 171). — The  formula)  which  have  been  advanced 
to  represent  the  distribution  of  photo-electric  sensi¬ 
tivity  are  discussed.  Werner’s  quadratic  formula  is 
only  an  approximation  even  in  the  region  where  it  is 
applicable ;  Becker’s  cubic  formula  fails  in  the  neigh¬ 
bourhood  of  the  red  limit.  An  empirical  formula  is 
suggested  in  which  the  red  limit  is  calculated  accord¬ 
ing  to  Suhrmann  and  which  passes  into  the  cubical 
form  for  short  waves.  E.  B.  Ludlam. 

Collisions  of  the  second  kind  with  excited 
mercury  atoms  in  the  2P  state.  J.  G.  Winans 
(Nature,  1926,  118,  46—47). — When  a  mixture  of 
zinc  and  mercury  vapours  is  illuminated  by  the  light 
from  a  water-cooled  silica  mercury  arc,  the  zinc  lines 
4810,  4722,  4680,  3345(1),  3302,  3282,  3075,  and 
2138  A.  may  be  observed.  Some  of  the  normal 
mercury  atoms  absorb  radiation  of  2536  A.,  and  others 
that  of  1849  A.,  the  electron  going  respectively  to  the 
2p2  and  the  2P  level,  zinc  atoms  being  excited  by 
collision  with  either  kind.  When  the  exciting  light  is 
filtered  through  dilute  acetic  acid,  radiation  of  wave¬ 
length  1849  A.  is  absorbed,  and  the  sharp  zinc  triplet 
(4810,  4722,  4680  A.)  is  much  reduced  in  intensity. 
When  exciting  light  from  the  hot  arc  is  filtered  through 
dilute  acetic  acid,  no  zinc  lines  appear.  Zinc  atoms 
cannot  directly  absorb  radiation  of  wave-length 
1S49  A.  Hence  the  effect  of  mercury  atoms  in  the 


2P  state  must  be  considered  in  the  interpretation 
of  the  results  obtained  on  illumination  of  a  mixture 
of  gases  and  mercury  vapour  with  light  from  a  silica 
mercury  arc.  A.  A.  Eldridge. 

Ionisation  of  oxygen  by  electron  impact  as 
interpreted  by  positive  ray  analysis.  T.  R. 
Hogness  and  E.  G.  Lunn  (Physical  Rev.,  1926, 
[ii],  27,  732 — 738). — Since  the  relative  intensity  of 
the  ions  0+  and  02+,  as  measured  by  the  ratio  of  the 
peak  intensities,  is  constant  between  10'5  and  10"2 
mm.,  and  over  a  large  range  of  partial  pressures  of 
oxygen  mixed  with  helium  or  argon,  the  formation  of 
these  ions  must  be  independent  primary  processes. 
An  impact  electron  of  sufficient  velocity  can  cause  the 
change  (a)  02=02++£  or  ( b )  02=0  +  -f0-fe,  the 
respective  ionisation  potentials  being  13  and  20  volts. 
The  heat  of  dissociation  of  oxygen  is  hence  computed 
as  150,000  cal.  per  mol.,  whereas  Birge  and  Sponer’s 
value,  calculated  from  band-spectra  data,  is  162, 600 dr 
700  cal.  Atomic  and  molecular  negative  ions  were 
observed,  but  of  small  intensity.  The  results  are 
correlated  with  Franck’s  theory  on  the  dissociation  of 
molecules  by  the  absorption  of  radiation,  and  with 
Lewis’  conception  of  the  structure  of  the  oxygen 
molecule.  A.  A.  Eldridge. 

Dissociation  of  the  water  molecule.  H.  Senft- 
leben  and  (Frl.)  I.  Rehren  (Z.  Physik,  1926,  37, 
529 — 538). — By  measurement  of  the  thermal  con¬ 
ductivity,  it  is  shown  that  when  water  vapour  is 
exposed  to  radiation  from  a  water-cooled  mercury 
lamp  partial  decomposition  takes  place  with  the 
production  of  hydrogen,  but  no  oxygen.  The  presence 
of  mercury  vapour  in  the  water  vapour,  however,  was 
necessary,  and  if  the  light  from  the  mercury- vapour 
lamp  was  made  to  traverse  a  vessel  containing 
mercury  vapour  before  it  entered  the  chamber  con¬ 
taining  the  water  vapour,  no  decomposition  took 
place;  both  these  results  indicate  that  the  effect  is 
due  to  collisions  of  the  second  kind  between  water 
molecules  and  mercury  atoms  which  have  absorbed 
the  resonance  radiation.  Mixtures  of  hydrogen  and 
oxygen  exposed  to  the  same  source  of  light  show  a 
diminution  of  thermal  conductivity  and  a  diminution 
in  pressure  at  the  temperature  of  liquid  air,  due  to 
combination.  On  thermochemical  grounds  it  is 
concluded  that  the  dissociation  is  H20-|- energy = 
H-j-OH.  The  energy  available  from  the  mercury 
resonance  radiation  is  112  Cal.  The  hydroxyl 
groups  combine  to  form  hydrogen  peroxide,  but  in 
quantity  too  small  for  detection  by  chemical  means. 

E.  B.  Ludlam. 

Electron  affinity  of  oxygen.  H.  Senftleben 
(Z.  Physik,  1926,  37,  539 — 546). — Using  the  value 
112  Cal.  (cf.  preceding  abstract)  as  the  approximate 
heat  of  dissociation  of  water  vapour  into  hydrogen  and 
hydroxyl,  the  energy  necessary  for  the  decomposition 
of  the  alkali  hydroxides  and  of  water  into  atoms  of 
hydrogen  and  oxygen  and  also  into  ions  is  calculated 
by  means  of  cyclic  processes.  The  electron  affinity 
of  oxygen  for  one  electron,  i.e.,  the  work  necessary  to 
remove  one  electron  from  O — ,  is  found  to  be  —204 
Cal. ;  to  remove  the  second  electron  the  work  neces¬ 
sary  is  positive,  164  Cal. ;  thus,  to  remove  both 
electrons  —40  Cal,  are  necessary.  E.  B.  Ludlam. 
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Ionisation  potentials  of  certain  elements  of 
the  rare-earth  group.  L.  Holla  and  G.  Piccardi 
(Atti  R.  Accad.  Lineei,  1926,  [vi],  3,  410 — 413). — 
In  order  to  extend  the  flame  method  (cf.  A.,  1925,  ii, 
1018,  1105)  for  determining  ionisation  potentials  to 
elements  forming  salts  and  oxides  of  low  volatility, 
the  Bunsen  burner  used  is  replaced  by  an  oxygen- 
coal  gas  blowpipe,  which  yields  a  temperature  of 
about  2300°.  Measurements  made  with  sodium  and 
calcium  under  these  new  conditions  give  the  value 
—  1-98  for  the  tangent  of  the  straight  line  expressing 
log  A"  as  a  function  of  V,  K  being  the  equilibrium 
constant  of  the  reaction,  neutral  atom  ^  atom  -f- 
electron,  and  V  the  ionisation  potential  in  volts ;  the 
calculated  value  for  2300°  is  -1-96.  Examination 
of  the  oxides  of  the  rare-earth  metals  gives  the  follow¬ 
ing  values  for  V :  lanthanum  5-49,  cerium  6-91, 
praseodymium  5-76,  neodymium  6-31,  samarium 
6-55.  T.  H.  Pope. 

Affinity  of  the  iodine  atom  for  the  electron. 
G.  Piccardi  (Atti .  R.  Accad.  Lineei,  1926,  [vi], 
3,  413 — 416). — The  flame  method  devised  for  the 
experimental  determination  of  the  reaction,  neutral 
atom  —  positive  ion  electron  may  be  applied  also 
to  the  determination  of  the  affinity  of  the  neutral 
atom  for  the  electron  :  neutral  atom  +  electron  — 
negative  ion.  The  use  of  iodine  vapour  would  be 
inconvenient  and  would  involve  difficulty  in  ascertain¬ 
ing  the  loss  of  weight,  but  by  means  of  a  steady 
current  of  oxygen  passed  over  the  surface  of  methyl 
iodide  in  a  glass  bulb  and  then  into  the  flame,  the 
value  of  the  affinity  of  the  iodine  atom  for  the  electron 
is  found  to  be  3-58  volts  or,  on  the  assumption  that  the 
iodine  enters  the  flame  solely  in  the  atomic  form,  about 
82,000  cal.  Gerlach  and  Gromann  (A.,  1923,  ii,  S03) 
gave  82,000  cal.  and  Born  (A.,  1920,  ii,  156)  81,000  cal. 
The  wave-length  of  the  red  end  of  the  continuous 
spectrum  accompanying  the  union  of  an  electron  with 
an  atom  or  a  positive  ion  is,  according  to  Einstein’s 
formula,  3450  A.,  which  agrees  exactly  with  Gerlach 
and  Gromann’s  measurement  of  this  wave-length  in 
the  continuous  iodine  spectrum.  T.  H.  Pope. 

Affinity  of  the  neutral  bromine  atom  for  the 
electron.  G.  Piccardi  (Atti  R.  Accad.  Lineei,  1926, 
[vi],  3,  566 — 568). — Making  use  of  ethyl  bromide,  the 
author  finds,  by  means  of  the  flame  method  (cf .  preced¬ 
ing  abstract),  that  the  affinity  of  the  neutral  bromine 
atom  for  the  electron  is  3-76  volts  or  86,700  cal.  Born 
(A.,  1920,  ii,  156)  found  87,000  volts.  T.  H.  Pope. 

Effect  of  pressure  on  excitation  of  the  hydrogen 
spectrum  by  electron  impact.  P.  Lowe  (Trans. 
Roy.  Soc.  Canada,  1926,  [iii],  20,  III,  217—228).— 
Experiments  in  which  the  gas  pressure  was  varied 
between  the  limits  0-005  and  0-06  mm.  show  that,  when 
the  hydrogen  spectrum  is  excited  by  electrons  at 
potentials  greater  than  50  volts,  the  intensities  of  all 
lines  vary  directly  with  the  pressure.  At  lower 
potentials  the  intensities  fall  away  more  rapidly  than 
the  pressure.  The  intensities  at  constant  voltage 
and  pressure  are  directly  proportional  to  the  strength 
of  the  electron  current.  Intensity-ratios  in  the 
Balmer  series  depend  only  on  the  potential.  Although 
Smyth  states  (A.,  1925,  ii,  459)  that  atomic  ions  are 
hardly  ever  produced  as  a  result  of  direct  electron 


impact,  it  is  concluded  that  under  certain  conditions 
excited  atoms  and  probably  a  few  ionised  atoms  arc 
formed  by  this  means.  J.  S.  Carter. 

Analysis  of  positive  ions  emitted  hy  a  new 
source.  H.  A.  Barton,  G.  P.  Harnwell,  and 
C.  H.  Kunsman  (Physical  Rev.,  1926,  [ii],  27,  739 — 
746). — Crystal  granules  of  iron  oxide,  containing 
about  1%  of  the  oxide  of  an  alkali  or  alkaline-earth 
metal  (as  employed  in  the  catalytic  synthesis  of 
ammonia),  are  constant  and  abundant  emitters  of 
singly-charged  positive  ions  of  the  corresponding 
alkali  or  alkaline-earth  metals.  Emission  was 
increased  by  a  preliminary  reduction  in  hydrogen. 
Ions  of  iron,  oxygen,  or  aluminium  did  not  appear. 
The  surface  emission  of  sodium  and  potassium  ions 
from  hot  platinum  was  confirmed.  A.  A.  Eldridge. 

Formation  of  negative  ions  in  mercury  vapour. 
W.  M.  Nielsen  (Physical  Rev.,  1926,  [ii],  27,  716 — 
723). — Using  a  method  similar  to  that  of  Mohler,  the 
ratio  between  the  negative  ion  and  total  current 
decreases  with  increase  in  the  accelerating  potential 
for  low  voltages,  but  increases  at  2-7,  4-7,  5-5,  and 
8-8  volts.  The  last  three  breaks  are  considered  to  be 
associated  with  the  electronegative  properties  of  the 
mercury  atom  having  an  electron  in  a  metastable  orbit. 

A.  A.  Eldridge. 

Probability  of  ionisation  of  gas  molecules  by 
electron  impacts.  II.  K.  T.  Compton  and  C.  O. 
van  Voorhis  (Physical  Rev.,  1926,  [ii],  27,  724 — 
731). — After  suitable  correction,  the  authors’  previous 
results  (A.,  1925,  ii,  1106)  are  in  fair  agreement  with 
corrected  results  of  Hughes  and  Klein  (A.,  1924,  ii, 
375).  Curves  indicate  the  probability  that  an  ionis¬ 
ing  collision  will  occur  in  a  cm.  path  in  helium,  neon, 
argon,  hydrogen,  nitrogen,  mercury  vapour,  or 
hydrogen  chloride  at  25°  and  0-01  mm.  by  an  electron 
of  any  speed  up  to  400  volts,  as  well  as  the  probability 
of  ionisation  at  impact.  A.  A.  Eldridge. 

Ionisation  of  air  by  means  of  X-  and  cathode- 
rays.  H.  Kulenkampff  (Ann.  Physik,  1926,  [iv], 
80,  261 — 278;  cf.  this  vol.,  456). — The  ionisation 
effected  by  X-rays  is  independent  of  the  wave-length 
so  long  as  the  same  total  energy  is  supplied.  It  is 
thus  an  indirect  effect  due  to  liberated  photo-electrons  ; 
hence  by  the  equation  kv=\mv2,  cathode  rays  of 
equal  energy  should  bring  about  the  same  ionisation. 
From  the  mean  path  of  the  electrons  in  air  and  the 
ionisation  per  cm.  of  trajectory  the  ionisation  can  be 
calculated  for  cathode-rays.  The  mean  path  in  air 
depends  on  the  absorption  coefficient.  If  Lenard’s 
view  of  the  absorption  process,  a  sudden  reduction 
of  the  velocity  to  a  value  approaching  zero,  is  used 
as  a  basis  of  calculation,  the  results  are  completely 
at  variance  with  those  obtained  with  X-rays.  If, 
however,  absorption  is  regarded  as  a  “  diffusion  ” 
effect,  the  velocity  of  the  cathode-ray  electron  being 
reduced  by  gradual  stages,  satisfactory  agreement  with 
the  X-ray  ionisation  is  obtained.  R.  A.  Morton. 

Chemical  action  of  gaseous  ions  produced  by 
a-particles.  VII.  Unsaturated  carbon  com¬ 
pounds.  S.  C.  Lind,  D.  C.  Bardwell,  and  J.  H. 
Perry  (J.  Amer.  Chem.  Soc.,  1926,  48,  1556 — 1575; 
cf.  this  vol.,  4).- — A  quantitative  study  of  nine 
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reactions  of  polymerisation,  hydrogenation,  or  oxid¬ 
ation  of  acetylene,  cyanogen,  hydrogen  cyanide,  and 
ethylene  at  25°  under  the  influence  of  a-radiation  of 
radon.  The  process  of  the  reaction  has  been  quantit¬ 
atively  determined  by  manometric  measurement  at 
the  ordinary  and  low  temperatures  and  the  final 
gaseous  products  by  chemical  analysis.  The  velocity 
constant  7qx/X,  where  k  is  the  combined  ionisation 
constant  of  the  gas  or  mixture,  [r  is  the  efficiency 
constant  of  conversion  of  the  gaseous  ions  into  the 
chemical  products,  and  X  is  the  decay  constant  of 
radon,  and  the  ratio  MjN,  the  number  of  particles 
reacting  per  ion  pair  produced,  have  been  calculated 
from  the  general  kinetic  equation  Av./X=(log  P1jP2)j 
e-w>),  where  P1  and  P2  are  any  two  partial 
pressures  of  the  reacting  gases,  E0  is  the  initial 
quantity  of  radon,  and  (e_A'> — e~A,«)  is  the  fraction  of 
radon  decaying  in  the  time  interval  tx—t2.  Acetylene 
gives  a  pale  yellow  solid  polymeride  resembling 
cuprene  :  about  2%  of  the  hydrogen  is  eliminated. 
Jf/A7=19-8.  Cyanogen  polymerises  to  a  black  solid 
resembling  paracyanogen ;  5%  of  nitrogen  is  liberated. 
MjN =7-4.  Nitrogen  has  a  catalytic  effect  on  the 
action.  Hydrogen  cyanide  gives  a  dark  reddish  solid 
polymeride.  The  empirical  formula  is  (HCN)*  less 
about  7  %  of  nitrogen  and  2-7  %  of  hydrogen.  M/N= 
ll-l,  but  the  velocity  constant  varies,  probably  due 
to  hydrogen  cyanide  not  behaving  as  a  perfect  gas. 
Ethylene  condenses  to  a  colourless  liquid  with 
elimination  of  16%  of  its  hydrogen.  M  jN=5'l. 
Hydrogen  has  a  catalytic  effect  on  the  action.  The 
reaction  between  ethylene  and  hydrogen  is  one  of 
condensation  of  ethylene  with  elimination  of  hydrogen 
and  methane .  Only  1  %  of  possible  ethane  is  obtained, 
whereas  hydrogen  is  liberated  to  the  extent  of  16% 
of  the  ethylene  condensed.  i¥c.H,/iV'cJH,+ii,=4-9,  only 
4%  lower  than  for  condensation  of  ethylene.  With 
acetylene  and  hydrogen,  polymerisation  predominates ; 
hydrogen  acts  as  catalyst  and  reactant ;  the  hydrogen 
ions  which  serve  as  clustering  centres  for  the  acetylene 
are  chemically  combined  in  an  indefinite  ratio. 
Cyanogen  is  hydrogenated  in  the  ratio  3C2N2  :  2H2, 
regardless  of  their  relative  concentrations.  A  true 
compound  of  empirical  formula  (C6H4N0)X  is  formed. 
An  equimolecular  mixture  of  cyanogen  and  oxygen 
gave  a  yellow  solid  of  empirical  formula  (CNO)x. 
The  reaction  is  in  two  parts  :  (i)  C2N2+ 202=2C02-(- 
N2  and  (ii)  0  •  5  xC2N  2  -f  0  ■  5  a;  0  2  ==  ( CN 0 )  x .  The  ratio 
(i)  :  (ii)  =4  :  5.  M CjN, +  0, INc,y, + o, = 7 •  2 ,  indicating  that 
the  ionic  cluster  contains  the  same  number  of 
oxygen  and  cyanogen  mols.  as  does  pure  cyanogen. 
The  oxidation  of  acetylene  gives  a  colourless  liquid 
of  empirical  formula  (CjHg)*,  indicating  that  the 
hydrogen  has  been  condensed  on  two  thirds  of  the 
initial  carbon  atoms  by  oxidising  the  third  to  carbon 
monoxide  or  dioxide.  The  oxygen  in  these  mixtures 
(C2H2+02  and  C2H2-j-202)  is  used  entirely  in  forming 
carbon  monoxide  and  “dioxide  in  a  2:5  ratio. 
-¥c,h,  !.o,/NCiIIi+0i  is  about  27.  M.  Carlton. 

Chemical  action  of  gaseous  ions  produced  by 
a-particles.  VIII.  Catalytic  influence  of  ions 
of  inert  gases.  S.  C.  Lind  and  D.  C.  Bard- 
well  (J.  Amer.  Chem.  Soc.,  1926,  48,  1575—1584). — 
The  ions  of  inert  gases  mixed  with  the  reactants  con¬ 


tribute  as  much  to  the  reaction  as  do  the  ions  of  the 
reactants  themselves.  Data  for  polymerisation  of 
acetylene  catalysed  by  nitrogen  and  helium  ions  and 
of  cyanogen  by  xenon,  and  for  the  synthesis  of  water 
catalysed  by  argon,  are  given,  and  show  that  under 
the  influence  of  a-rays  the  inert  gas  greatly  accelerates 
the  reactions.  The  values  of  the  velocity  constant 
are  normal  until  50%  of  the  ionisation  falls  on  the 
catalyst,  when  the  values  drop.  This  is  quite  general 
for  all  reactions  quoted — polymerisation  of  acetylene, 
cyanogen,  and  hydrogen  cyanide,  oxidation  of  carbon 
monoxide  and  hydrogen,  and  decomposition  of 
carbon  monoxide  and  ammonia — in  presence  of  the 
inert  gases  nitrogen,  helium,  neon,  argon,  krypton, 
xenon,  carbon  dioxide,  and  hydrogen.  A  kinetic 
equation  is  deduced  which  is  applicable  to  the  catalysed 
reactions;  exceptions,  however,  occur  where  carbon 
dioxide  and  nitrogen  fail  to  autocatalyse  reactions  in 
which  they  are  formed.  The  fact  that  the  ionisation 
potential  of  the  catalyst  is  either  higher  or  lower  than 
that  of  the  reactants  does  not  affect  the  general 
addition  law  :  this  shows  that  the  primary  step  in  a 
reaction  does  not  consist  of  an  exchange  of  charges 
between  ionised  catalysts  and  neutral  reactants.  The 
effect  of  depletion  of  the  reactants  is  considered  and 
an  empirical  law  given.  M.  Carlton. 

Electrical  double  layer  at  the  surface  of 
mercury.  A.  Buhl  (Ann.  Physik,  1926,  [iv],  80, 
137 — 180). — Very  pure  mercury  free  from  gas  yields 
positive  charge  carriers  exclusively,  when  atomised  by 
a  draught  of  pure  air.  The  carriers  are  shown  to 
consist  of  mercury.  The  outermost  layer  of  mercury 
molecules  is  positively  charged  and  there  is  no  marked 
electron  atmosphere.  The  mutual  effects  of  mole¬ 
cules  are  reduced  in  the  surface  layer  correspondingly 
with  the  small  inner  pressure  of  the  molecular  forces. 
Electrons  are  assumed  to  be  drawn  towards  the  interior 
of  the  liquid  metal.  The  thickness  of  the  layer  from 
which  electrons  have  been  removed  is  estimated  as 
1 — 2  X  10~6  cm.,  approximately  agreeing  with  the 
radius  of  the  sphere  of  influence  of  mercury.  When 
the  metal  is  left  in  contact  with  a  gas  for  a  period 
exceeding  10'2  sec.,  negative  carriers  make  their 
appearance.  All  the  gases  tried  behave  similarly. 
Traces  of  base  metals  dissolved  in  the  mercury  bring 
about  increased  formation  of  negative  carriers ; 
10"11  part  of  zinc  is  readily  detectable,  so  that  the 
experiment  supplies  a  delicate  criterion  of  purity  of 
mercury.  Hence  adsorbed  gases  and  dissolved 
metals  (according  to  their  position  in  the  electro¬ 
chemical  series)  favour  the  liberation  of  electrons 
from  mercury  molecules.  R.  A.  Morton. 

Frictional  electricity.  H.  F.  Vieweg  (J.  Physical 
Chem.,  1926,  30,  865 — 889). — The  charges  produced 
when  definite  crystal  faces  of  certain  substances  are 
rubbed  together  have  been  examined,  and  by  this 
means  some  forty  different  materials  have  been 
arranged  to  give  a  frictional  electric  series.  In  every 
case,  moisture  superimposes  a  positive  charge  on  the 
natural  charge  of  each  surface,  the  size  of  the  charge 
increasing  with  humidity  and  decreasing  as  the 
distance  in  the  series  increases ;  acids,  alkalis,  or 
salts  add  a  negative  charge.  The  charges  developed 
by  passing  air  through  solutions  ( N  to  0-001  iY)  of 
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certain  salts  and  acids,  and  through  water,  show  that 
the  gas  receives  a  negative  charge  in  dilute  solution. 
This  first  diminishes  to  zero  with  increasing  concen¬ 
tration  and  then  becomes  positive.  These  results  are 
explained  on  the  basis  of  selective  adsorption  of  ions 
by  the  gas. 

An  explanation  of  frictional  electricity  is  proposed 
using  the  electronic  structure  of  matter  as  a  basis, 
and  the  physical  significance  of  Coehn’s  rule  is  dis¬ 
cussed.  L.  S.  Theobald. 

Comparison  of  the  atomic  weight  of  silicon 
from  different  sources.  P.  L.  Robinson  and 

H.  C.  Smith  (J.C.S.,  1926,  1262— 1282).— Five 
samples  of  silicon  tetrachloride  were  prepared  from 
siliceous  materials  of  specified  origin,  and  were  all 
subjected  to  rigorous  purification  by  uniform  treat¬ 
ment  with  mercury  and  sodium  amalgam  and  by 
fractional  distillation  first  in  dry  air  and  later  in  a 
vapuum.  The  densities  of  these  liquids  were  deter¬ 
mined  from  the  flotation-temperatures  of  accurately 
calibrated  floats  of  glass  immersed  in  the  silicon 
tetrachloride  liquids.  The  calculated  apparent 
variation  of  atomic  weight  for  silicon  was  not  greater 
than  0-005.  It  is  concluded  that  further  purification 
would  probably  have  reduced  the  variation  to  0-001. 
The  flotation  method  used,  described  in  detail,  is 
shown  to  be  suitable  for  the  refined  determination  of 
desnity,  thermal  expansion,  or  compressibility. 

R.  A.  Morton. 

Isotopes  of  sulphur.  F.  W.  Aston  (Nature, 
1926,  117,  893 — 894). — The  negative  mass-spectrum 
obtained  by  using  pure  sulphur  dioxide,  and  exposing 
for  1  hr.  with  both  fields  reversed,  shows  lines  corre¬ 
sponding  with  sulphur  isotopes  of  mass  32,  33,  and  34. 
S34  is  about  three  times  as  abundant  as  S33,  the  two 
together  probably  amounting  to  about  3%  of  the 
whole.  A.  A.  Eldridge. 

Attempts  to  fractionate  mixed  isotopes  of 
lead,  and  the  atomic  weight  of  this  metal. 
T.  W.  Richards,  H.  S.  King,  and  L.  P.  Hall  (J. 
Amer.  Chem.  Soc.,  1926,  48,  1530 — 1543). — Attempts 
to  separate  the  isotopes  of  lead  by  irreversible  evapor¬ 
ation  of  the  metal  and  by  fractionation  by  the  Grignard 
reaction  yielded  negative  results.  Determination  of 
the  ratio  lead  chloride /silver  gave  the  mean  value  of 
207-217  for  the  atomic  weight  of  lead. 

S.  K.  Tweedy. 

Line  spectra  of  isotopes.  F.  A.  Jenkins 
(Nature,  1926,  117,  893). — The  spectra  of  samples  of 
mercury  (atomic  weight  difference  0-18  unit)  and  of 
chlorine  (atomic  weight  difference  0-097  unit) 
obtained  by  fractional  diffusion  were  examined.  No 
real  shift  of  the  mercury  lines  5461,  4359,  4078,  or 
4047  A.  or  their  satellites  was  observed,  but  small 
shifts  (e.g.,  0-0012  A.  for  4741  A.)  were  detected  with 
some  of  the  chlorine  lines.  A.  A.  Eldridge. 

Separation  of  barium  and  radium  salts. 

I.  Bachilov.— See  B.,  1926,  538. 

Obliquity  corrections  in  radium  determination. 
I.  Backhurst  (Proc.  Physical  Soc.,  1926,38,277 — 290). 
— Obliquity  errors  arise  in  determinations  by  the 
y-ray  method  of  the  radium  content  of  tubes  larger 


in  size  than  the  standard.  Formula!  are  given  for 
corrections  applicable  to  sources  of  the  shapes  most 
frequently  occurring  in  practice.  Experimental 
results  on  the  effect  of  scattered  radiation  are  shown 
graphically  and  compared  with  theory.  The  scattered 
radiation  must  be  reduced  to  a  minimum  if  accurate 
obliquity  corrections  are  to  be  obtained.  By  keeping 
away  from  walls  the  effect  of  scattered  radiation  can 
be  reduced  to  one  half.  R.  A.  Morton. 

Ionisation  by  radon  in  spherical  vessels. 
W.  Mund  (J.  Physical  Chem.,  1926,  30,  890—894).— 
See  A.,  1925,  ii,  732.  L.  S.  Theobald. 

Method  of  preparation  of  sources  of  radium- 
B  +  C.  H.  Jedrzejowski  (Compt.  rend.,  1926, 
182,  1536 — 1539). — An  apparatus  for  preparing  con¬ 
centrated  sources  of  radium -A  -f-  Cis  described,  which 
gives  greater  yields  than  are  obtained  by  the  use  of 
liquid  air  or  an  electric  field.  The  radon  is  liberated 
in  an  evacuated  bulb,  and  after  3 — 4  hrs.,  one  of  a 
number  of  small  bulbs  projecting  from  the  main 
apparatus  is  removed  in  the  flame.  The  active  deposit 
is  obtained  by  breaking  the  bulb  and  washing  it  out 
with  hot  aqua  regia,  which  is  subsequently  evaporated. 
Similar  deposits  are  obtained  from  other  small  bulbs 
attached  to  the  apparatus,  but  81%  of  the  total 
yield  is  contained  in  the  first.  Radium-A  is  more 
soluble  than  radium-G.  J.  Grant. 

Decay  of  radium-JB.  L.  F.  Curtiss  (Physical 
Rev.,  1926,  [ii],  27,  672 — 674). — The  half-period  of 
decay  of  radium -A  free  from  radium-A  is  5-07  days. 
This  value  is  in  agreement  with  the  observations  of 
Antonov,  Meitner,  and  Bastings,  but  not  with  those 
of  Thaller  and  Fournier.  A.  A.  Eldridge. 

Absorption  of  the  penetrating  radiation  from 
actinium  in  equilibrium  with  its  derivatives. 
M.  Frilley  (Compt.  rend.,  1926, 182,  1461—1463).— 
The  absorption  curve  of  a  substance  for  (3-  and  y-rays 
may  be  expressed  in  the  form  log  i=f{x),  where  x  is 
the  thickness  of  the  absorbing  screen  and  i  the  ionis¬ 
ation  current  in  a  chamber  which  shuts  out  a-rays. 
The  absorption  curve  in  aluminium  of  the  penetrating 
radiation  from  actinium  in  equilibrium  with  its  pro¬ 
ducts  is  abnormal  in  that,  with  increasing  values  of  x, 
the  curve  log  i=f(x)  is  first  a  straight  line  and  then 
undergoes  an  increase  of  slope,  followed  by  a  second 
straight  line,  which  continues  until  x—1-5  mm.,  after 
whicli  the  usual  diminution  of  slope  due  to  filtration 
of  the  rays  takes  place.  If  the  rays  are  first  passed 
through  0-5  mm.  of  silver,  the  aluminium  absorption 
curve  is  quite  normal,  the  linear  portion  coinciding 
with  the  second  linear  portion  of  the  ordinary  curve. 
The  abnormality  is  therefore  due  not  to  diffusion,  as 
supposed  by  Hahn  and  Meitner  (A.,  1908,  ii,  1007),  but 
to  the  structure  of  the  main  radiation  (of  actinium-C") 
composed  of  a  few  rays,  which  distinguishes  this 
radiation  from  that  of  similar  velocity  composed  of 
bands,  as  in  radium-A.  The  coefficient  of  absorption 
is  usually  deduced  from  the  slope  of  the  first  linear 
portion  of  the  ordinary  curve,  but  is  better  determined 
from  the  second  linear  portion,  which  gives  (i=44-5 
cm.'1  for  the  [3-radiation  of  aetinium-C". 

W.  Hume-Rotheky. 
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a-Rays  of  thorium-C  +  C'  and  their  behaviour 
in  passing  through  various  gases.  (Frl.)  L. 
Meitner  and  K.  Freitag  (Z.  Physik,  1926,  37,  481 — 
517). — Photographs  of  a  very  large  number  of  tracks 
of  a-particles  taken  stereoscopically,  using  a  special 
form  of  Wilson  expansion  apparatus,  are  reproduced. 
The  tracks  appear  like  the  flower  of  a  thistle,  the 
shorter  ones  of  range  about  4-8  cm.  being  easily 
distinguished  from  those  of  about  8-7  cm. ;  in  addition, 
occasional  tracks  appear  of  which  the  range  is  11-5  cm. 
in  air,  and  others  about  one  third  as  frequently  as 
these,  with  ranges  9-5  cm.  and  more  than  12  cm., 
respectively.  The  ratio  of  a-particles  from  thorium-C 
to  those  from  thorium-C'  was  34-3  : 65-7.  The 
observed  ranges  in  air,  nitrogen,  oxygen,  carbon 
dioxide,  and  argon  were  in  agreement  with  the  values 
calculated  by  Bohr.  The  mean  relative  stopping 
power  of  the  various  gases  was  calculated  from  the 
observed  ranges.  Of  the  a-particles  from  thorium-C', 
those  with  ranges  9-5  cm.  and  11-5  cm.  are  about  70 
and  200,  respectively,  per  million  of  the  whole.  The 
tracks  with  a  range  longer  than  12  cm.  were  much 
finer  than  the  others  and  are  H-particles.  They  are 
produced  from  a  film  of  water  condensed  on  the 
radioactive  preparation,  but  this  does  not  exclude  the 
possibility  that  some  may  be  produced  from  the  disin¬ 
tegration  of  a  nitrogen  atom.  E.  B.  Ludlam. 

Long-range  a-particles  from  the  active  deposit 
of  thorium.  K.  Philipp  (Z.  Physik,  1926,  37, 
518 — 528;  cf.  preceding  abstract). — Particles  having 
ranges  in  air  of  11-5  and  9-5  cm.  were  observed  by  the 
scintillation  method.  As  also  found  by  the  Wilson 
method,  the  appearance  of  the  9-5-cm.  range  was  not 
dependent  on  the  nature  of  the  gas  in  the  chamber. 
Rays  with  a  range  greater  than  11-5  cm.  are  not 
a-particles.  The  number  of  particles  per  million  of 
those  of  range  8-6  cm.  -were  65  and  180  for  ranges  of 
9-5  cm.  and  11-5  cm.,  respectively.  The  H-particles 
with  a  range  greater  than  11-5  cm.  were  in  a  ratio  to 
the  a-particles  of  about  30  per  million. 

E.  B.  Ludlam. 

Influence  of  metallic  screens  on  the  form  of 
the  ionisation  curve  of  a-rays.  M.  Consigny 
(Compt.  rend.,  1926, 182,  1614 — 1616;  cf.  Bragg  and 
Kleemann,  Phil.  Mag.,  1905,  [vi],  10,  318;  Bianu, 
Le  Radium,  1913, 10, 122). — Introduction  of  a  metallic 
screen  causes  a  deformation  and  not  merely  a  displace¬ 
ment  of  the  ionisation  curve.  The  magnitude  of  the 
deformation  appears  to  be  more  influenced  by  the 
number  of  layers  comprising  the  screen  than  by  the 
actual  thickness  of  metal.  No  simple  relationship 
exists  between  the  magnitude  of  the  deformation  and 
the  atomic  weight  of  the  metal  used.  J.  S.  Carter. 

Anomalous  scattering  of  a-particles.  A. 
Smekal  (Physikal.  Z.,  1926,  27,  383— 385).— Debye 
and  Hardmeier  (this  vol.,  450)  explain  the  sub-normal 
scattering  of  a-particles  by  an  assumed  deformation 
of  the  nucleus  in  collisions  between  isotropic  quasi- 
point-formed  a-particles  and  atoms.  The  conception 
requires  the  existence  of  attractions  varying  as  the 
reciprocal  of  the  fifth  power  of  the  distance.  The 
experimental  validity  of  such  a  law  is  confirmed,  but 
the  inference  of  a  deformable  nucleus  is  questioned  on 
account  of  (a)  evidence  favouring  anisotropy  in  the 


a-particle,  (6)  similarity  in  size  between  the  nuclei  of 
aluminium  and  magnesium  and  of  the  a-particle  itself, 
(c)  the  existence  of  supernormal  scattering,  ( d )  the 
uncertainty  concerning  perfect  elasticity  in  individual 
scattering  processes.  The  author  favours  a  quantum - 
mechanism  on  the  lines  of  the  Heisenberg  mechanics 
and  the  Born-Franck  idea  of  unquantised  meta¬ 
stationary  states.  R.  A.  Morton. 

Singly-charged  a-rays.  S.  Rosenblum  (Compt. 
rend.,  1926, 182,  1386 — 1388). — The  magnetic  spectra 
of  the  a-rays  of  thorium-C  and  thorium-C'  have  been 
photographed,  using  a  magnetic  field  of  about  15,000 
gauss.  In  addition  to  the  principal  rays,  other  “  half¬ 
way  ”  rays  due  to  singly-charged  a-particles  were  ob¬ 
served,  the  ratio  of  the  numbers  of  singly-  and  doubly- 
charged  rays  being  roughly  of  the  order  1  :  1000. 
Additional  very  faint  lines  of  uncertain  origin  were 
observed  half-way  between  the  central  ray  and  that 
of  the  singly-charged  a-particles. 

W.  Hume-Rothery. 

New  method  for  measuring  the  absorption  of 
/?-  and  y- rays  of  radioactive  substances.  D.  K. 
Yovanovitch  and  (Mlle.)  A.  Dorabialska  (Compt. 
rend.,  1926,  182,  1459 — 1461). — The  absorption  co¬ 
efficient  of  S-  and  y-rays  is  usually  determined  by 
measuring  the  ionising  power  of  the  rays  after  passing 
through  increasing  thicknesses  of  matter,  but  may 
also  be  determined  by  measuring  the  heat  energy 
retained  by  the  absorbing  matter  itself.  Using  the 
calorimeter  previously  described  (A.,  1924,  ii,  719), 
the  heat  energy  absorbed  by  screens  of  aluminium, 
copper,  and  lead  exposed  to  radioactive  rays  has  been 
determined.  To  an  approximation  the  results  may 

/  _p.  tn\ 

be  expressed  in  the  form  q=Qp  ( 1 — e  p  A,  where  q 

is  the  flow  of  heat  per  g.  of  radium  (element)  per  hr. 
absorbed  in  excess  of  that  due  to  a-rays,  C^=13-4 
cal.  is  the  flow  of  heat  due  to  all  the  (3-rays,  g/p  is  the 
mass  absorption  coefficient,  and  m/s  the  mass  of  the 
absorbing  screen  per  cm.2  With  an  aluminium  screen, 
\xj p  for  the  (3-rays  of  radium  is  determined  as  51-02; 
copper  and  lead  give  higher  values.  The  extra¬ 
polated  value  for  the  flow  of  heat  from  radium  with 
an  absorbing  screen  of  zero  thickness  is  129  cal.  per  g. 
per  hr.  W.  Hume-Rothery. 

Variation  with  pressure  of  the  residual  ionis¬ 
ation  in  gases.  W.  W.  Merrymon  (Physical  Rev., 
1926,  [ii],  27,  659 — 671). — Using  a  glass  globe  with 
a  sputtered  silver  coating  as  the  ionisation  chamber, 
the  residual  ionisation  in  aged,  dried,  filtered  air, 
hydrogen,  helium,  argon,  oxygen,  nitrogen,  carbon 
dioxide,  methane,  and  ethylene,  up  to  1800  mm. 
pressure,  has  been  determined.  Values  of  q,  the  num¬ 
ber  of  pairs  of  ions  formed  per  c.c.  per  sec.  at  760  mm., 
and  dq,  the  increase  in  q  per  atm.  increase  in  pressure, 
are,  respectively,  12-2,  9-88 ;  5-0,  2-033 ;  3-2,  2-215 ; 
22-8,  18-59;  14-2,  10-95;  12-0,  10-00;  19-6,  14-22; 
12-5,  8-68;  20-42,  14-70.  The  rate  divided  by  the 
number  of  electrons  in  the  molecule  is  approximately 
constant  at  0-855.  A.  A.  Eldridge. 

Radioactivity  of  the  alkali  metals.  I.  J. 
Patton  and  L.  J.  Waldbauer  (Chem.  Reviews, 
1926,  3,  81—93). 
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Transmutation  experiments.  M.  W.  Garrett 
(Nature,  1926,  118,  84). — No  trace  of  gold  was 
detected  when  a  discharge  was  passed  (a)  between 
tungsten  electrodes  immersed  in  a  fine  emulsion  of 
mercury  droplets  in  white  paraffin  oil,  ( b )  between 
aluminium  rods  in  an  emulsion  of  mercury  in  distilled 
water,  or  (c)  between  an  iron  pole  and  a  mercury 
surface  in  an  atmosphere  of  hydrogen ;  neither  was 
gold  detected  after  an  arc  had  been  maintained  and 
extinguished  (6 — 8  times  per  sec.)  for  288  hrs.  in  a  silica 
tube  containing  mercury  and  hydrogen  and  attached 
to  a  shaking  machine,  although  Miethe’s  results  would 
indicate  an  expected  yield  104  times  as  great  as  the 
sensitiveness  of  the  test.  Attempts  to  prepare 
indium  from  tin  and  scandium  from  titanium  were 
equally  unsuccessful.  A.  A.  Eldridge. 

The  new  atomic  mechanics.  L.  Brillottin  (J. 
Phys.  Radium,  1926,  [vi],  7,  135 — 160). — A  critical 
resume  of  the  new  mechanics  as  developed  by  Heisen¬ 
berg,  Born,  Kramers,  and  others.  R.  A.  Morton. 

Multiple  periodic  systems  in  the  quantum 
mechanics.  G.  Wentzel  (Z.  Physik,  1926,  37, 
80—94). — Mathematical.  E.  B.  Ludlam. 

Atomic  structure  and  the  magnetic  properties 
of  co-ordination  compounds.  L.  C.  Jackson  (Phil. 
Mag.,  1926,  [vii],  2,  86 — 96). — The  electron  distribu¬ 
tions  proposed  by  Welo  and  Baudisch  (A.,  1925,  ii, 
1031)  and  by  Bose  (this  vol.,  106,  111,  114)  to  explain 
the  magnetic  properties  of  theco-ordinationcompounds 
of  Cr+  ++,  Fe+  ++,  Fe+  +  ,  Co+  ++,  etc.,  are  only  partly 
successful.  A  satisfactory  scheme  must  not  only  take 
into  consideration  the  distribution  of  the  electrons 
among  the  sub-groups  of  the  various  levels,  but  also 
should  bring  out  clearly  the  character  of  the  com¬ 
bination,  i.e.,  whether  sixfold  or  fourfold  co-ordin¬ 
ation.  Cabrera’s  scheme  (A.,  1923,  ii,  123)  fulfils  these 
requirements,  but  has  difficulty  in  accounting  for  the 
magneton  numbers  of  the  fourfold  nickel  compounds. 
The  tendency  of  the  Mzz  sub-groups  to  be  completed, 
as  suggested  by  Cabrera,  is  here  possibly  hindered  by 
the  screening  effect  of  the  i/a  sub-group,  or  by  the 
difference  between  the  type  of  symmetry  of  the 
4 Jf32  electron  orbits  and  that  of  the  outer  binding 
orbits.  Cabrera’s  scheme  requires  further  modific¬ 
ation  when  it  is  recognised  that  some  “  simple  ”  salts 
{e.g.,  NiCl2,6H20)  may  really  be  co-ordination  com¬ 
pounds.  A.  B.  Manning. 

Spectral  intensity  distribution  and  electron 
jumps  in  the  Bohr  model.  H.  Bartels  (Z. 
Physik,  1926,  37,  35 — 59). — An  atom  can  return  in 
stages  from  the  excited  to  the  normal  state.  A 
relation  is  sought  between  the  distribution  of  the 
energy  of  excitation  over  the  single  terms  and  the 
distribution  of  spectral  intensities.  A  method  is 
developed  which  gives  a  survey  of  the  complicated 
phenomena,  particularly  of  the  decrease  of  intensity 
along  one  series  and  the  relation  of  the  intensity  in  one 
series  to  that  in  another,  E.  B.  Ludlam. 

Electrodynamics  of  the  rotating  electron. 
J.  Frenkel  (Z.  Physik,  1926,  37,  243 — 262). — 
Mathematical.  The  electron  is  treated  as  a  point 
associated  with  a  moment-tensor  which  determines  its 
magnetic  properties.  The  explanation  of  the  origin 


of  the  anomalous  Zeeman  effect  is  deduced.  The 
electromagnetic  field  produced  by  a  rotating  electron 
is  determined  and  the  result  is  obtained  that  the 
structure  of  the  nucleus  is  maintained  by  the  magnetic 
forces  between  electrons  and  protons,  which  must  be 
enormously  greater  than  the  electrostatic  forces. 

E.  B.  Ludlam. 

Modified  periodic  system.  A.  von  Antropoff 
(Z.  angew.  Chem.,  1926,  39,  722 — 725). — Bohr’s 
modification  of  the  periodic  table  is  arranged  on  a 
cylindrical  surface,  the  lengths  of  the  periods  being 
equalised  by  placing  the  symbols  of  the  short-period 
elements  in  larger  areas.  Hydrogen  occupies  a  whole 
period,  a  space  being  left  for  “  neutronium  ”  in  the 
inert  gas  group,  which  flanks  the  table  when  the  sur¬ 
face  is  opened  out.  The  rare-earth  metals  are  placed 
with  lanthanum.  The  mutual  relationships  between 
the  elements  are  indicated  by  schematic  colouring  or 
shading.  Some  advantages  of  the  modification  are 
described.  S.  K.  Tweedy. 

Applications  of  the  modified  periodic  system 
to  the  graphical  representation  of  the  properties 
of  elements  and  their  compounds.  A.  von 
Antropoff  (Z.  angew.  Chem.,  1926,  39,  725 — 728). — 
The  application  of  the  modified  periodic  table  (cf. 
preceding  abstract)  to  the  graphical  representation  of 
the  chemical  and  physical  properties  of  elements  and 
their  compounds  is  illustrated  by  means  of  an  atomic- 
volume  curve,  a  m.-p.  and  b.-p.  diagram  for  the 
elements,  and  diagrams  representing  the  properties 
of  the  hydrides,  and  the  isotopic  characters  of  the 
elements.  Harkins’  generalisations  with  regard  to 
isotopic  elements  (cf.  A.,  1921,  ii,  445)  become  apparent 
in  the  latter  diagram.  S.  K.  Tweedy. 

X-Ray  term  values,  absorption  limits,  and 
critical  potentials.  E.  C.  Stoner  (Phil.  Mag., 
1926,  [vii],  2,  97 — 113). — Methods  of  computing  the 
term  values  for  the  K,  L,  and  M  energy  levels  are 
discussed,  and  values  are  deduced  from  the  available 
X-ray  data  for  the  elements  from  titanium  (22)  to 
zinc  (30).  A  consideration  of  the  fine  structure  of  the 
absorption  edges  leads  to  the  conclusion  that  the  term 
values  correspond  with  the  energy  required  to  remove 
an  electron  to  the  lowermost  possible  unoccupied 
optical  level  in  the  atom.  For  a  neutral  atom  this 
will  differ  by  only  a  few  volts  from  that  corresponding 
with  removal  to  the  boundary,  but  the  difference 
increases  with  successive  stages  of  ionisation  of  the 
atom.  This  accords  with  the  range  and  character  of 
the  fine  structure  observed  for  compounds.  The 
apparently  divergent  values  obtained  by  different 
observers  for  the  critical  potentials  are  discussed. 
It  is  suggested  that  some  of  the  points  correspond  with 
critical  potentials  for  atoms  which  have  been  ionised 
by  the  loss  of  outer  or  inner  electrons.  Critical  poten¬ 
tial  experiments  are  unsuitable  for  the  direct  precise 
determination  of  atomic  energy  level  values. 

A.  B.  Manning. 

Stintzing’s  hypothesis  of  the  structure  of 
atomic  nuclei.  R.  Reinicke  (Z.  Physik,  1926,  37, 
210 — 216 ;  cf.  this  vol.,  7). — This  hypothesis  is  modi¬ 
fied  and  extended.  The  helium  complex  is  regarded 
as  a  separate  unit  tetrahedron  with  protons  at  each 
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comer.  The  spaces  between  them  correspond  with 
Stintzing’s  carbon  scheme.  The  scheme  for  neon 
places  one  tetrahedron  symmetrical  inside  four  others  ; 
a  similar  type  is  assigned  to  iron.  The  group  H3  plays 
a  part  distinct  from  that  of  the  more  stable  helium. 
The  author  suggests  that  the  logical  extension  of  this 
method  should  embrace  the  electron  groups  in  the 
external  portion  of  the  atom.  E.  B.  Ludlam. 

Influence  of  radiation  on  ionisation  equi¬ 
librium.  M.  Saha  and  R.  K.  Sur  (Phil.  Mag., 
1926,  [vii],  1,  1025—1034;  cf.  Nature,  1925,  115, 
377). — Radiation  is  regarded  as  an  extra  component 
entering  into  the  equilibrium  and  for  which  all  the 
usual  constants  can  be  determined.  Formula}  are 
deduced  which  represent  approximately  the  energy 
level  differences  of  various  states,  but  which  do  not 
include  a  term  embodying  the  finite  width  of  the 
absorption  band.  Such  a  thermodynamical  treat¬ 
ment  cannot  account  for  the  fact  of  absorption. 

A.  E.  Mitchell. 


Law  of  radiation.  (Sir)  0.  J.  Lodge  (Nature, 
1926, 117,  891). 

Radiation.  (Sir)  0.  J.  Lodge  (Nature,  1926, 
118,  81). 

Rectilinear  diameter  of  helium.  E.  Mathias, 
C.  A.  Crommelin,  H.  K.  Onnes,  and  J.  C.  Swallow 
(Ann.  Physique,  1926,  [x],  5,  359 — 370). — See  A., 
1925,  ii,  468. 

Molecular  spectrum  of  carbon  dioxide.  J.  W. 
Ellis  (Nature,  1926,  118,  82 — 83). — The  frequencies 
of  the  two  weaker  carbon  dioxide  absorption  bands 
at  2-73  and  2-02  g  are  approximately  represented  by 
va'+2va  and  va'-\-Ava,  respectively,  where  va'  and 
are  the  frequencies  of  the  bands  at  4-25  ;x  and  14-66  fx. 
Both  for  the  absorption  bands,  and  the  corresponding 
emission  bands,  the  calculated  frequencies  are  some¬ 
what  larger  than  the  observed  frequencies,  as  may  be 
anticipated.  The  frequencies  of  the  bands  in  absorp¬ 
tion  and  emission  are  tabulated.  A.  A.  Eldridge. 


Mutability  of  absorption  spectra  in  solutions 
in  relationship  to  the  distribution  of  charge  of 
the  molecules  and  connexion  between  absorption 
and  refraction.  III.  G.  Scheibe  [with  R.  Rosier 
and  G.  Rossler]  (Ber.,  1926,  59,  [R],  1321—1334 ; 
cf.  A.,  1925,  ii,  352). — Measurement  of  the  absorption 
spectra  of  potassium  iodide  in  water,  9AT-calcium 
chloride  solution,  9AT-magnesium  chloride  solution, 
and  ethyl  alcohol,  of  sodium  nitrate  in  water  and 
10A7-calcium  chloride,  and  of  potassium  nitrate  in 
water,  5Ar-calcium  chloride,  5Ar-strontium  chloride, 
5N-  and  7-6A7-magnesium  chloride,  and  7-6A7-mag- 
iiesium  bromide  are  recorded.  The  differing  manner 
in  which  the  two  prominent  bands  of  the  nitrate  ion 
are  influenced  by  variation  of  the  anions  and  cations 
m  the  solution  suggests  that  the  nitrate  ion  is  itself 
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saturated  and  unsaturated  hydrocarbons  the  polarity 
is  so  slight  that  a  uniform  distribution  of  the  electrons 
belonging  to  a  C — C  linking  must  be  assumed.  If, 
however,  a  new  atom  is  introduced,  dipolar  character 
is  immediately  developed,  e.g.,  in  alcohols  in  which 
the  oxygen  has  a  greater  affinity  for  electrons  than 
carbon  and  appears  as  the  negative  part  of  the  mole¬ 
cule  of  which  carbon  is  positive.  The  connexion 
between  refraction  and  absorption  is  discussed. 

H.  Wren. 

Ultra-violet  spectra  of  praseodymium,  neo¬ 
dymium,  samarium,  europium,  and  erbium. 
J.  H.  Gardiner  (J.C.S.,  1926,  1518 — 1522). — The 
absorption  spectra  of  1  :  10  solutions  of  the  nitrates 
of  lanthanum,  ytterbium,  gadolinium,  terbium, 
thorium,  cerium,  and  scandium  have  been  photo¬ 
graphed  without  disclosing  bands  between  350  and 
400  (xu.  Praseodymium  shows  three  bands  the 
approximate  centres  of  which  are  482,  468,  and  442  pjz. 
Neodymium  shows  474-5  (faint)  and  353,  350-5, 
346-7  [xjx.  Samarium  has  a  dominant  band  head  at 
402  (xjx  and  faint  bands  at  479,  375,  362,  and  344  (x;x. 
Europium  has  faint  but  sharp  bands  at  393  and  361  jx;x. 
Erbium  exhibits  a  strong  band  at  485  and  a  very  faint 
band  at  449  (X|x ;  the  dominant  band  at  379  (xu  is  sharp 
on  the  less  refrangible  side ;  a  faint  band  at  363  g(x 
and  a  faint  line  at  365  (xjx  are  also  shown.  Erbium 
oxide  appears  to  be  weakly  radioactive  and  europium 
oxide  less  so.  R.  A.  Morton. 

Explosion  spectra  of  mercury  fulminate  and 
some  azides.  A.  Petrikaln  (Z.  Physik,  1926,  37, 
610 — 618). — The  explosion  spectrum  of  mercury 
fulminate  shows  the  resonance  line  of  mercury,  2536, 
and  the  triplet  series.  The  azides  of  calcium,  stron¬ 
tium,  and  barium  gave  the  triplet  series  and  some  of 
the  lines  of  the  singulet  series.  Zinc  azide  gave  only 
the  first  triplets  of  the  diffuse  and  sharp  series.  In 
addition  to  these  lines  of  the  metals,  the  fulminate 
gave  the  cyanide  bands,  the  azides  gave  the  long  wave¬ 
length  oxide  bands  which  are  those  in  the  visible 
obtained  in  the  flame  spectra.  E.  B.  Ltjdlam. 

Spectral  sensitivity  of  chromates  with  organic 
substances.  J.  M.  Eder  (Z.  Physik,  1926,  37,  235 — - 
237 ;  cf.  Plotnikov  and  Karsulin,  this  vol.,  585). — 
The  action  of  light  on  chromated  gelatin  begins  at 
550,  reaches  a  maximum  between  470  and  430,  and 
becomes  very  slight  beyond  380  (jqx.  This  is  in  con¬ 
trast  with  Plotnikov’s  result  with  collodion  sensitised 
with  potassium  dichromate  and  cresyl-blue-2B.S., 
in  which  the  action  was  found  to  begin  in  the  yellow 
at  595  and  reached  a  maximum  in  the  green  between 
540  and  580  (xjx.  E.  B.  Ludlam. 

Ultra-violet  absorption  spectrum  of  form¬ 
aldehyde  vapour.  New  type  of  spectrum  for 
Y-shaped  molecules.  V.  Henri  and  S.  A.  ScHOtr 
(Compt.  rend.,  1926,  182,  1612— 1614).— The  ultra¬ 
violet  absorption  spectrum  of  formaldehyde  vapour 
consists  of  a  large  number  of  bands  the  fine  structure 
of  which  corresponds  with  quantisation  formulae  for 
symmetrical  molecules  with  two  different  moments  of 
inertia.  The  distances  between  hydrogen  atoms  and 
between  the  carbon  and  oxygen  atoms  are  1-3  and 
0-9  A.,  respectively.  The  above  type  of  spectrum  is 
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common  to  all  Y-shaped  molecules,  e.g.,  acetone  and 
carbonyl  chloride.  J.  S.  Carter. 

Infra-red  absorption  in  ethers,  esters,  and 
related  substances.  A.  W.  Smith  and  C.  E. 
Boord  (J.  Amer.  Chem.  Soc.,  1926,  48, 1512 — 1520). — 
The  absorption  maxima  between  0-9  and  2-4  g  are 
recorded  for  a  series  of  ethers  and  esters.  The  posi¬ 
tions  of  the  bands  are  not  appreciably  altered  by  change 
in  molecular  structure  and  are  characteristic  of  the 
hydrogen-carbon  linkings  (cf.  Ellis,  A.,  1924,  ii,  219). 
The  decrease  in  the  intensity  of  the  bands  in  certain 
compounds  is  probably  due  to  a  decrease  in  the 
number  of  such  linkings  in  the  molecule. 

S.  K.  Tweedy. 

Spectrochemistry  in  the  infra-red.  X.  In¬ 
fluence  of  intermolecular  action  on  the  form  of 
infra-red  absorption  bands  in  liquids.  XI. 
Double  band  of  alcohols  at  3-0 — 3-4  g.  XII. 
Form  of  the  bands  of  alcohols  in  relation  to 
the  number  and  position  of  hydroxyl  groups  in 
the  molecule.  XIII.  Absorption  coefficients 
relative  to  CH  for  bands  of  alcohols.  G.  B. 
Bonino  (Gazzetta,  1926,  56,  278—286,  286—291, 
292—295,  296—300;  cf.  A.,  1925,  ii,  351,  1032).— 

X.  Theoretical.  The  energy  of  an  oscillator  such  as 
the  CH  group  will  at  any  moment  be  the  sum  of  the 
energy  of  the  oscillator  considered  as  isolated  and  a 
term  representing  intermolecular  energy  relative  to 
the  group.  In  consequence,  the  oscillator  will  absorb 
infra-red  radiation  in  a  continuous  band  about  the 
frequency  vm—{2Eokin-\-M)jnh,  where  2 EoHn  is  the 
mean  kinetic  energy  of  the  isolated  oscillator  and  M 
the  mean  of  the  intermolecular  energy  term. 

XI.  Just  as  substances  containing  the  CH  oscillator 
exhibit  an  absorption  band  at  3-4  jj.,  those  containing 
hydroxyl  have  a  second  at  3-0  |i.  From  the  results  of 
Ransohoff  (Diss.,  Berlin,  1896)  with  a  series  of  alcohols, 
it  is  calculated  that  each  replacement  of  hydrogen 
by  hydroxyl  in  the  chain  causes  a  regular  increase  in 
the  absorption  coefficient  at  3-0  g,  whilst  that  at 
3-4  u.  decreases.  It  is  anomalous  that  the  absorption 
coefficient  at  3-4  fi  is  greater  for  glycerol  than  for 
propylene  glycol. 

XII.  Absorption  curves  are  plotted  from  the  results 
discussed  above.  The  width  of  the  3-0  |i  band  at  half 
its  height  increases  from  ethyl  to  propyl  alcohol,  and 
from  ethylene  to  propylene  glycol,  but  only  very 
slightly  from  the  last  to  glycerol. 

XIII.  [With  I.  Ragazzi.]  On  repeating  Ranso- 
hoff’s  work  with  propylene  glycol  and  glycerol,  the 
anomaly  mentioned  in  XI  vanishes  ;  the  former  now 
takes  its  place  between  the  latter  and  propyl  alcohol. 

E.  W.  Wignall. 

Ultra-violet  absorption  of  a  pair  of  isomeric 
monobromoheptenes.  A.  Kerrmann  and  H. 
Volkringer  (Compt.  rend.,  1926,  182,  1468 — 1470). 
— The  ultra-violet  absorption  of  the  following  two 
isomeric  bromo-A^-heptenes  has  been  investigated  : 
(1)  CjHj^'CHlCHBr,  consisting  of  a  mixture  of  two 
geometrical  isomerides,  and  (2)  C5Hu-CBrICH2.  The 
curves  connecting  frequency  and  log.  molecular  absorp¬ 
tion  coefficient  show  points  of  inflexion  correspond¬ 
ing  with  elementary  maxima  in  the  following  regions 
for  the  two  substances  :  (1)  2125  and  1975 ;  (2)  2170 


and  1950  A.  Between  1874  and  1980  substance  (2) 
has  the  higher  coefficient  of  absorption,  but  the  differ¬ 
ence  changes  sign  at  1980.  The  curves  generally 
resemble  those  of  Henri  (A.,  1925,  ii,  1137)  for  ethylenic 
acids,  and  indicate  that  the  double  linking  is  stronger 
in  (2)  than  in  (1),  and  that  the  same  applies  to  the 
linking  between  carbon  and  bromine.  The  following; 
physical  constants  are  determined  :  (1)  b.  p.  54 — 56°, 
df  1-1581,  ng  1-4612;  (2)  b.  p.  46-0— 46-2°,  df 
1-1598,  ng  1-4590.  W.  Hume-Rothkry. 

Ultra-violet  absorption  spectra  of  hydroxy- 
benzene  derivatives.  (Mlle.)  E.  Kepianka  and 
L.  Marchlevski  (Bull.  Inter.  Acad.  Polonaise,  1926, 
A,  75 — 92). — The  ultra-violet  absorption  spectra 
of  the  dihydroxybenzenes  in  aqueous  solution  show 
the  same  general  character  as  that  of  phenol,  although 
the  absorption  is  more  intense  and  the  single  band  is 
extended  further  into  the  red,  the  extension  increasing, 
in  the  order  m-,  o-,  p-.  Introduction  of  a  methyl 
group  into  phenol  increases  the  intensity  of  absorp¬ 
tion  and  to  some  extent  alters  its  character ;  the 
absorption  band  is  shifted  towards  the  red,  markedly 
so  in  ji-cresol.  In  alcoholic  solution,  the  absorption 
band  both  of  phenol  and  the  cresols  is  moved  towards 
the  red.  The  hydroxybenzoic  acids  in  comparison 
with  benzoic  acid  show  an  increased  intensity  of 
absorption,  especially  towards  the  less  refrangible 
part  of  the  spectrum.  In  each  case,  introduction  of 
the  hydroxyl  group  has  a  bathochromic  effect,  whilst 
with  p-hydroxybenzoic  acid  the  character  of  the 
spectrum  is  changed.  Beer’s  law  is  considered  to  be 
valid  for  these  substances  when  changes  in  concen¬ 
tration  not  too  great  are  involved.  M.  Clark. 

Absorption  spectra  of  some  naphthalene  deriv¬ 
atives  in  vapour  and  solution.  H.  G.  de  Laszlo 
(Proc.  Roy.  Soc.,  1926,  A,  111,  355—379 ;  cf.  A., 
1924,  ii,  513). — The  derivatives  of  naphthalene  con 
taining  the  groups  CH3,  Cl,  Br,  OH,  C02H,  CN,  and 
NH,  show  a  marked  difference  in  absorption  spectra- 
according  as  to  whether  the  groups  are  in  the  a- 
or  (3-positions.  The  spectra  of  the  (3-derivatives  are 
more  like  that  of  naphthalene,  consisting  of  two 
clearly  differentiated  sections,  both  as  regards  posi¬ 
tion  and  intensity;  the  first  part  is  always  more 
shifted  towards  the  red  than  the  second  part  when 
compared  with  naphthalene.  In  the  a-spectra  this 
is  reversed,  the  second  part  having  a  greater  shift 
towards  the  red  than  the  first.  (3-Naphthol  has  its 
second  part  shifted  towards  the  ultra-violet,  which  is 
quite  anomalous.  The  first  parts  of  the  (3-spectra 
always  contain  better  defined,  more  intense  and 
numerous  bands  than  the  a-spectra.  They  also  con¬ 
tain  one  very  prominent  band  which  corresponds  with 
the  carbon  band  of  naphthalene.  The  hexane  solu¬ 
tion  (solvent)  spectra  are  always  further  towards  the 
red  than  the  vapour  spectra.  The  average  intensity 
of  the  (3-spectra  (the  first  part)  increases  in  the  order 
Br,  Cl,  CH3,  CN,  C02H,  OH,  and  NH2.  The  second 
parts  of  all  derivatives  except  the  naphthylamines 
have  the  same  intensity  as  naphthalene.  The  follow¬ 
ing  derivatives  possess  a  fine  structure  in  the  state 
of  vapour :  (3-CH3,  a-  and  (3-OH,  (3-NH2,  (3-Br,  and 
(3-C1.  The  following  have  a  sharp  band  representing 
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the  carbon  band  of  naphthalene :  a-Br,  a-  and  (3-CN, 
and  a-CHg.  The  moments  of  inertia  in  g.  cm.2x  10"40 
calculated  from  the  infra-red  absorption  bands  are : 
a-naphthol  94-8,  a-naphthylamine  59-0,  (3-naphthol 
142-5,  (3  -  nap  hthylam  ine  80-4.  W.  Thomas. 

Spectrophotometric  investigation  of  colouring 
matters  of  blood.  J.  Strub  (Z.  wiss.  Phot.,  1926, 
24,  97 — 133). — Curves  and  tables  are  given  showing 
the  absorptions  of  aqueous  oxyhemoglobin  in  12 
concentrations  for  33  positions  in  the  visible  spectrum  ; 
centrifuged  and  uncentrifuged  blood  solution  for  26 
spectral  positions ;  aqueous  carboxyhsemoglobin  and 
the  corresponding  oxyhemoglobin  for  33  positions; 
hematoporphyrin  in  pure,  concentrated  sulphuric 
acid  in  6  concentrations  and  for  33  points  in  the 
spectrum .  The  magnitude  of  the  errors  of  observation, 
and  their  dependence  on  absorption,  intensity,  and 
wave-length,  using  a  Konig-Martens  spectrophoto¬ 
meter,  were  studied,  making  use  of  the  absorption 
curve  of  oxyhemoglobin.  The  principle  is  given  for  a 
spectrophotometric  method  of  determining  the  age 
of  blood  spots  on  cloth,  depending  on  the  conversion  of 
oxyhemoglobin  into  methemoglobin.  Tests  of  Beer’s 
law  for  oxyhemoglobin  and  hematoporphyrin  gave 
mean  deviations  of  6%  and  11%,  respectively,  for  the 
whole  spectrum.  Dilute  oxyhemoglobin  solutions 
absorb  more  than  is  demanded  by  Beer’s  law,  but  with 
increasing  dilution  the  theoretical  absorption  is 
approached,  and  is  passed  with  the  most  dilute  solu¬ 
tion  examined  (1  :  4000).  With  acid  hematopor¬ 
phyrin,  dilute  solutions  absorb  more  than  is  expected, 
and  the  deviation  from  the  theoretical  increases  with 
progressive  dilution.  The  deviation  also  varies  with 
wave-length.  W.  Clark. 

Quenching  of  the  resonance  fluorescence  of 
mercury  by  the  addition  of  gases.  G.  Cario  and 
J.  Franck  (Z.  Physik,  1926,  37,  619 — 624 ;  cf .  Stuart, 
ibid.,  1925,  32,  262). — Hydrogen  is  one  hundred  times 
as  effective  as  nitrogen  in  reducing  the  resonance 
fluorescence  of  mercury.  This  is  because  the  energy 
of  the  mercury  in  the  2 p2  state  is  sufficient  to  dissociate 
the  hydrogen  molecule  by  collisions  of  the  second 
kind.  With  nitrogen  the  energy  is  insufficient ;  what 
happens  is  that  the  mercury  passes  into  the  metastable 
2 p3  state,  in  which  it  can  exist  for  about  1/200  sec. 
Absolutely  pure  nitrogen  should  produce  almost  no 
effect  at  the  ordinary  temperature,  but  it  would  be 
too  difficult  to  obtain  it  pure  enough  to  test  the  theory. 
Mercury  in  the  2 p3  state  can  pass  into  the  higher  2 p2 
state  by  collisions  of  the  first  kind,  receiving  the 
additional  energy  to  pass  into  the  form  capable  of 
emitting  radiation,  but  at  ordinary  temperatures  this 
happens  seldom.  The  authors  therefore  measured 
the  intensity  of  the  fluorescence  in  presence  of  nitrogen 
at  different  pressures  at  18°  and  at  750°.  At  the 
higher  temperature,  even  at  a  pressure  of  45  mm., 
there  is  practically  no  quenching.  Similar  experi¬ 
ments  were  repeated  with  hydrogen,  and  there  was 
no  reduction  of  the  quenching  action  at  the  high 
temperature.  When  nitrogen  was  added  to  the 
hydrogen,  the  quenching  action  was  greater  than  with 
pure  hydrogen,  for  both  2p„  and  2 p3  states  possess 
sufficient  energy  to  dissociate  the  hydrogen ;  there¬ 


fore  the  2p3  atoms  do  not  revert  at  all  to  the  2p,, 
state  and  less  energy  is  radiated.  E.  B.  Ludlam. 

Degree  of  polarisation  of  resonance  fluor¬ 
escence  of  sodium  vapour  excited  hy  the  D2-line. 
G.  L.  Datta  (Z.  Physik,  1926,  37,  625— 638).— At  a 
pressure  of  10'G  mm.  the  polarisation  of  the  light  is 
33%  ;  the  difference  between  this  result  and  the  value 
according  to  Heisenberg’s  theory  is  attributed  to  the 
influence  of  neighbouring  atoms .  On  this  assumption, 
the  radius  of  the  sphere  of  action  is  of  the  order 
10"1  cm.  In  magnetic  fields  of  150  gauss  and  250 
gauss,  the  polarisation  was  slightly  below  60%,  indicat¬ 
ing  a  reduction  of  the  radius  of  the  sphere  of  action. 
Potassium  vapour  produced  an  effect  on  the  polaris¬ 
ation  similar  to  that  of  sodium  vapour,  but  argon  at 
a  pressure  of  0-5  mm.  produced  no  appreciable  effect. 

E.  B.  Ludlam. 

Activated  fluorescence  and  the  Doppler  effect. 
F.  Rasetti  (Nature,  1926,  118,  47). — Illumination 
of  a  mixture  of  mercury  and  sodium  vapours  with 
light  from  a  water-cooled  mercury  lamp  yields  a  visible 
glow  of  D-light ;  the  D-lines  were  strongly  reversed 
and  had  AX  0-16  A.  The  value  calculated  from  the 
correspondence  between  the  kinetic  energy  and  the 
difference  between  the  excitation  potentials  of  mercury 
and  sodium  is  0-17  A.  The  theory  of  activated 
fluorescence  is  also  supported  by  visual  observations 
of  the  distribution  of  intensity.  A.  A.  Eldridge. 

Excitation  of  atoms  and  molecules  to  emission 
of  light  by  means  of  illumination.  II.  A. 
Terenin  (Z.  Physik,  1926,  37,  98 — 125;  cf.  ibid., 
1925,  31,  26). — The  vapours  of  arsenic  and  antimony, 
heated  at  1100°,  were  exposed  to  the  light  from  an  arc 
of  the  same  metal  and  the  spectrum  of  the  light  so 
excited  was  photographed.  By  throwing  a  vertical 
spectrum  of  the  exciting  light  upon  the  vapour  and 
receiving  the  light  produced  by  it  on  a  vertical  slit  of 
a  spectrograph,  points  were  obtained  on  a  horizontal 
line  corresponding  with  monochromatic  excitation. 
Conclusions  are  reached  as  to  the  scheme  of  energy 
levels  for  antimony.  The  only  line  obtained  from 
arsenic  vapour  was  2288  A.  The  thallium  line  5351 
does  not «  produce  fluorescence  of  thallium  vapour ; 
the  emission  of  5351  is  due  to  absorption  of  3776. 
Experiments  are  described  on  the  optical  excitation 
of  mercury  lines.  Illumination  of  sodium  iodide 
heated  at  about  600°  with  light  of  wave-length  shorter 
than  2500  produced  the  D-line,  and  in  certain  cases 
the  lines  3302  and  3303,  but  no  iodine  lines.  It  is 
suggested  that  the  light  dissociates  the  sodium  iodide 
into  atoms  and  that  the  sodium  atom  is  then  in  the 
excited  state.  E.  B.  Ludlam. 

Fluoremetry.  II.  Relation  between  fluor¬ 
escence  and  hydrogen-ion  concentration.  L.  J. 
Desha,  R.  E.  Sherrill,  and  L.  M.  Harrison  (J. 
Amer.  Chem.  Soc.,  1926,  48,  1493 — 1500 ;  cf .  Desha, 
A.,  1920,  ii,  552). — The  maximum  change  in  the  in¬ 
tensity  of  fluorescence  of  certain  sulphonic  acids  and 
quinine  occurs  within  a  range  of  0-2  ps  unit,  which 
is  characteristic  of  each  substance.  Even  at  equal 
hydrogen-ion  concentrations,  the  total  salt  concen¬ 
tration  affects  the  intensity  of  fluorescence.  The 
fluorescence  of  the  compounds  investigated  is 
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inhibited  by  chlorine  ions  and  is  probably  related  to 
the  ionisation  of  the  substances.  S.  K.  Tweedy. 

Inhibition  of  the  glow  of  phosphorus.  H.  J. 
Emeleus  (J.C.S.,  1926,  1336 — 1344). — Rayleigh’s 
experiments  on  the  glow  of  phosphorus  (A.,  1923,  ii, 
755)  have  been  extended.  Contamination  of  air  with 
ethylene,  benzene,  chloroform,  and  aniline,  all  of  which 
act  as  strong  inhibitors,  makes  it  easier  to  blow  the 
glow  from  a  phosphorus  surface.  The  requisite  blast 
of  air  acts  as  a  measure  of  the  rate  of  propagation  of 
the  glow  in  the  contrary  direction.  An  increase  of 
temperature  reduces  the  efficiency  of  the  poisons. 
These  inhibitors  are  analogous  in  their  action  with 
oxygen  :  both  processes  hinder  the  propagation  of  the 
glow.  The  “  glow-temperature  ”  (initial  appearance 
of  glow)  of  phosphorus  in  various  ethylene-air  and 
ethylene-oxygen  mixtures  has  been  systematically 
investigated.  Inhibition  extends  to  90°,  which  is 
much  above  the  ignition  temperature.  The  temper¬ 
ature  at  which  the  slow  non-luminous  oxidation  is 
replaced  by  a  sudden  glow  does  not  depend  on  whether 
air  or  oxygen  is  used  as  a  diluent  for  ethylene. 

R.  A.  Morton. 

Yield  of  visible  light  by.excitation  of  phosphors 
by  slow  cathode  rays  (cathodofluorescence). 
W.  Kordatzki,  A.  Schleede,  and  F.  Schroeter 
(Physikal.  Z.,  1926,  27,  392—401).  The  term 
“  energy-economy  ”  is  defined  as  the  ratio  of  visible 
radiation  energy  to  the  entire  radiation,  whilst  the 
term  “  photometric-economy  ”  indicates  the  ratio  of 
surface  brightness  to  the  entire  radiation.  The 
principal  results  of  the  investigation  for  energy- 
economy  and  photometric-economy,  respectively,  are 
as  follows  :  Carbon  lamp,  3%,  0-4%  ;  tungsten  lamp, 
8%,  1-7%  ;  “  Nitra  ”  lamp,  14%,  2-8%  ;  ZnS — Cu, 
1-5%,  1-0%;  ZnS.CdS— Cu,  1-0%,  0-8%;  Zn,Si04— Mn, 

.  0-26%,  0-21%;  MgS— Ce,  0-21%,  0-15%  ;  SrS.CaS— Bi, 
0-08%,  0-04%,  the  customary  notation  for  the  phos¬ 
phors  being  used.  R.  A.  Morton. 

Energy  levels  of  the  carbon  monoxide  mole¬ 
cule.  O.  S.  Dhffendack  and  G.  W.  Fox  (Nature, 
1926,  118,  12 — 13). — Although  a  part  of  the  third 
positive  bands  appears  at  10-2  volts  (cf.  Johnson,  this 
vol.,  334),  another  system  (“  3A  ”),  constituted  by 
the  bands  at  2295-2,  2389-0,  2489-9,  2597-1,  and 
2711-35  A.  having  the  same  final  states  as  the  former, 
appears  at  11-1  volts.  The  remaining  bands  may  then 
be  arranged  in  two  series  having  the  same  final  states, 
and  having  initial  states  differing  by  2210  cm.*1, 
the  difference  being  ascribed  to  a  vibrational  shift. 
Using  pure  carbon  dioxide,  the  third  positive  bands 
are  observed  only  under  conditions  indicating  disso¬ 
ciation  with  formation  of  carbon  monoxide.  Possibly 
the  carbon  monoxide  molecule  has  two  distinct  types 
of  spectral  terms  corresponding  with  different  types 
of  electronic  orbits.  A.  A.  Eldridge. 

Energy  levels  of  the  carbon  monoxide  mole¬ 
cule.  R.  C.  Johnson  (Nature,  1926,  118,  50). — 
The  3-4  positive  bands  of  Duffendack  and  Fox  (pre¬ 
ceding  abstract)  are  those  previously  interpreted  as 
an  ft' =4  sequence ;  the  view  that  their  initial  level  is 
2p123  (Birgc,  this  vol.,  224,  337)  is,  however,  preferable. 

A.  A.  Eldridge. 


Dissociation  of  hydrogen  molecules  by  mer¬ 
cury  atoms  in  the  metastable  state  23P0.  E. 
Meyer  (Z.  Physik,  1926,  37,  639 — 657). — Mercury 
atoms  are  obtained  in  the  metastable  state  by  first 
exciting  them  by  means  of  radiation  2537  A.  to  the 
unstable  2 3PX  state ;  when  these  collide  with  nitrogen 
they  lose  energy  and  fall  to  the  23P0  state,  the  nitrogen 
acquiring  only  a  small  portion  (0-2  volt)  of  their 
energy.  The  metastable  atoms  are  capable  of  disso¬ 
ciating  the  hydrogen,  and,  on  account  of  their  long  life 
compared  with  those  in  the  unstable  state,  the  rate 
of  the  dissociation  of  the  hydrogen  follows  a  different 
course  in  the  two  cases.  Different  pressures  of  both 
hydrogen  and  nitrogen  were  used,  and  the  behaviours 
at  18°  and  at  45°  contrasted.  The  rate  of  dissociation 
was  measured  by  the  thermal  conductivity  method, 
using  two  Pirani  gauges  arranged  as  a  bridge.  In  the- 
presence  of  hydrogen  alone,  the  rate  of  dissociation 
falls  off  steadily  with  decreasing  pressure  of  the  gas  ;• 
when  nitrogen  is  present,  there  is  practically  no  dimin¬ 
ution  in  the  rate  until  a  very  low  pressure  is  reached- 
at  which  traces  of  impurities  or  some  other  agency 
may  come  into  play.  Thus,  at  low  pressures  the  rate 
is  much  greater  in  a  nitrogen-hydrogen  mixture  than 
in  pure  hydrogen,  due  to  longer  life  of  the  metastable 
atom  and  the  increased  chance  of  a  collision  with  a 
hydrogen  atom.  E.  B.  Lttdlam. 

Photo-electric  effect  in  crystals.  P.  Lukirsky,. 
N.  Gudris,  and  L.  Kulikoiva  (Z.  Physik,  1926,  37, 
308 — 318). — Finely  powdered  crystals  of  fifteen 
halogen  salts  were  suspended  between  the  plates  of  a 
condenser,  by  Millikan’s  method,  and  exposed  to  the 
light  from  sparks  between  a  variety  of  metals.  The 
crystals  became  positively  charged,  indicating  the- 
loss  of  an  electron,  and  the  charge  on  the  condenser 
plates  was  altered  so  that  they  retained  their  position. 
The  increased  voltage  on  the  plates  gave  a  measure 
of  the  photo-electric  effect ;  the  threshold  value  for 
the  effect  was  deduced  from  the  wave-length  of  the 
line  in  the  spectrum  of  the  metallic  spark  which  just 
gave  an  observable  value.  For  lithium  fluoride  and 
cadmium  bromide  the  threshold  wrave-length  was- 
shorter  than  1860  A. ;  for  all  the  others  it  lay  between 
2000  and  this  value.  The  bearing  of  these  results 
on  lattice  energy,  electron  affinity,  and  photo-chemical 
change  in  solids  is  discussed.  E.  B.  Lttdlam. 

Specific  inductive  capacity  and  ethylenic. 
stereoisomerism.  J.  Errera  and  M.  Lepingle 
(Bull.  Soc.  chim.  Belg.,  1926,  35,  135—138;  cf- 
Walden  and  Werner,  A.,  1924,  ii,  648). — The  dielectric 
constants  e  of  pairs  of  ethylenic  stereoisomerides  have 
been  measured.  The  following  values  are  found  at 
20° :  dichloroethylenes,  cis  9-22,  trans  2-25 ;  di- 
iodoethylenes  (at  83°),  cis  4-46,  trans  3-19;  ethyl 
(3-chlorocrotonates,  cis  7-67,  trans  4-70.  For  these- 
three  known  pairs  of  isomerides,  e  and  the  molar 
polarisation  P=(e— 1)M  l(z-\-2)d  are  greater  for  the 
cis-  than  for  the  fra«.s-forms.  a-Bromo-Aa-butenes, 
b.  p.  94-6—94-8°,  5-89,  b.  p.  86-0—86-2°,  5-05;  (3- 
bromo-AP-butenes,  b.  p.  93-6 — 93-9°  (CH3  and  Br 
trans)  6- 76,  b.  p.  85-8 — 85-9°  (CH3  and  Br  cis)  5-38; 
crotononitriles.  b.  p.  107-7 — 108-2°,  36-08,  b.  p.  121-7 — 
122-1°,  28-08. 
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Densities  and  refractive  indices  of  the  specimens 
used  are  given,  and  the  values  of  [Rl\d  and  of  P  are 
calculated.  E.  W.  Wignall. 

Dielectric  constants  of  good  conducting 
materials.  H.  Zahn.  Dielectric  constants  of 
good  conducting  solutions  of  electrolytes.  H. 
Hell mann  and  H.  Zaiin  (Ann.  Physik,  1926,  [iv], 
80,  182—190,  191—214;  cf.  A.,  1925,  ii,  1117).— A 
new  method  of  investigating  the  dielectric  constant  of 
materials  in  which  the  relatively  high  conductivity 
has  hitherto  proved  a  serious  obstacle,  has  been  de¬ 
vised  and  examined  theoretically  and  experimentally. 
It  depends  on  the  connexion  between  the  decrement 
of  an  oscillating  system  and  the  magnitude  of  the 
capacity  used.  The  method  has  advantages  over  the 
resonance  process,  and  the  upper  limit  of  conductivity 
(a=0-l)  for  which  it  is  applicable  is  merely  a  matter 
of  technical  difficulty.  R.  A.  Morton. 

Perforation  of  glass.  (Mlle.)  L.  Inge  and 
A.  Walther  (Z.  Physik,  1926,  37,  292 — 301). — The 
voltage  necessary  to  perforate  microscope  object  and 
cover  glasses  was  measured  at  various  temperatures 
up  to  300°.  From  the  temperature  of  liquid  air  up  to 
about  50°  there  is  no  influence  of  temperature,  but 
above  a  critical  temperature,  different  for  different 
specimens,  the  variation  of  E.M.F.  with  temperature 
is  in  accord  with  the  theory  of  heat.  For  rock-salt 
the  critical  temperature  lies  between  220°  and  250°. 

E.  B.  Ludlam. 

Additive  rule  for  the  molecular  volumes  of 
crystallised  inorganic  compounds.  E.  Moles 
(Anal.  Fis.  Quim.,  1926,  24,  199 — 209). — By  means  of 
Biltz’s  additive  rule,  the  author  finds  the  molecular 
volumes  of  pyridine  and  ethylenediamine  to  be  65-4 
and  56-0,  respectively.  The  values,  calculated  for 
absolute  zero  by  Lorenz’s  rule,  are  65-0  and  55-0, 
respectively.  It  is  concluded  that  the  molecular 
or  atomic  volumes  of  radicals  or  atoms  in  perfect 
crystalline  complexes  may  be  generally  taken  as 
coinciding  with  the  values  calculated  for  absolute 
zero.  Applying  the  additive  rule,  it  follows  that  in 
chloro-acids,  such  as  chlorostannic  acid,  hydrochloric 
acid  occurs  as  the  hydrate,  HC1,2H20.  This  would 
imply  SnCl4,(HCl,2H20),4H20  for  chlorostannic  acid. 
From  a  comparative  study  of  the  molecular  volumes 
of  the  ethyl  sulphates  and  sulphates  of  the  rare  earths, 
it  is  concluded  that  the  former  may  be  considered  as 
having  the  general  formula  R2(S04)3,8H20-f- 
3Et2SO4,10H2O.  G.  W.  Robinson. 

Volume  contraction  in  the  formation  of 
aromatic  compounds  at  the  absolute  zero.  W. 
Herz  (Z.  anorg.  Chem.,  1926,  153,  339—340;  cf. 
this  vol.,  559).— Using  van  Laar’s  equation  (Z.  anorg. 
Chem.,  1918,  104,  134)  the  density  at  absolute  zero 
of  carbon  in  aromatic  compounds  is  found  to  be  3-01, 
and  the  atomic  volume  3-99.  The  molecular  volume 
of  aromatic  compounds  at  absolute  zero  calculated 
therefrom  is  always  smaller  than  the  sum  of  the  atomic 
volumes  of  the  constituent  atoms.  The  contraction 
has  been  calculated  for  a  number  of  aromatic  hydro¬ 
carbons,  halogen  derivatives,  etc.,  and  expressed  as  a 
percentage  of  the  molecular  volume.  M.  Carlton. 


Dispersion  of  the  electric  birefringence  of 
camphor.  R.  de  Mallemann  (Compt.  rend.,  1926, 
182,  1534 — 1536). — The  dispersion  and  specific  bire¬ 
fringence  of  camphor  in  light  petroleum  solution  have 
been  determined  by  the  method  previously  described 
(Z.  Physik,  1924,  22,  1),  a  continuous  field  being 
substituted  for  the  interrupted  field.  For  the  rays 
436,  546,  and  578  of  the  mercury  arc,  values  for  the 
dispersion  of  1-425,  1-07,  and  1-0,  respectively,  have 
been  obtained  for  active  camphor,  and  1'40, 1-05,  and 
1-0  for  inactive  camphor.  The  corresponding  specific 
birefringences  are  153-7  and  158-6,  respectively, 
159  being  obtained  with  the  interrupted  field.  Active 
and  inactive  camphor  have  therefore  almost  the  same 
specific  birefringences, ^and  normal  dispersion. 

J.  Grant. 

Anomalous  dispersion  and  absorption  of- 
electric  waves.  II.  S.  Mizushima  (Bull.  Chem. 
Soc.  Japan,  1926,  1,  83 — 89;  cf.  this  vol.,  560). — 
The  dielectric  constants  and  absorptions  for  electro¬ 
magnetic  waves  of  9-5  metres  are  recorded  for 
glycerol,  alcohol,  and  ether  between  65°  and  —67°. 
The  preliminary  results  previously  described  are 
confirmed.  The  absorption  for  glycerol  attains  a 
maximum  value  at  a  temperature  slightly  below  that 
at  which  the  temperature  coefficient  of  the  dielectric 
constant  is  a  maximum  .  S.  K.  Tweedy. 

Rotatory  power  and  pa  of  complex  molybdo- 
malates.  Physico-chemical  applications  of  the 
polarimeter.  E.  Darmois  (Bull.  Soc.  chim.,  1926, 
[iv],  39,  723 — 741). — The  change  in  the  rotatory 
power  of  the  complex  molybdomalates  by  the  addi¬ 
tion  of  acids  is  due  to  the  decomposition  of  the  com¬ 
plex  ;  the  ability  to  affect  the  complex  does  not  seem 
to  be  wholly  dependent  on  the  strength  of  the  acid. 
Ethyl  oxalate  added  to  an  aqueous  solution  of  the 
complex  produces  a  gradual  change  in  the  rotatory 
power,  and  the  rate  of  hydrolysis  can  be  obtained 
from  the  rate  of  this  change.  It  is  found  that  ethyl 
oxalate  is  hydrolysed  by  water  in  two  stages  to 
give  (a)  the  acid  ester,  (&)  the  free  acid.  The  rate  of 
hydrolysis  of  ethyl  oxalate  in  the  presence  of  various 
acids  can  also  be  measured.  W.  Thomas. 

Influence  of  the  viscosity  on  the  specific 
rotation  of  certain  active  substances.  P.  Achalme 
and  J.  Achalme  (Compt.  rend.,  1926,182,1539 — 1541). 
— The  effects  of  the  addition  of  various  amounts  of  a 
viscous,  saturated  solution  of  citric  acid  on  the 
specific  rotation  of  optically  active  solutions,  and  of  a 
solution  of  constant  viscosity  on  optically  active 
solutions  of  various  concentrations,  have  been  studied. 
The  concentration  of  active  material  exercises  no 
direct  effect  on  the  specific  rotation,  but  acts  in¬ 
directly  by  increasing  the  viscosity  of  the  medium. 

J.  Grant. 

Dependence  of  the  rotatory  power  of  glucos¬ 
amine  on  hydrogen-ion  concentration.  E.  Vel- 
linger  (Compt.  rend.,  1926,  182,  1625 — 1627 ;  cf. 
A.,  1925,  ii,  356,  964). — The  rotatory  power  of 
glucosamine  has  been  examined  in  its  relation  to  the 
Pa  value  of  its  aqueous  solutions ;  the  relationship 
appears  to  be  similar  in  character  to  that  shown  by 
the  amphoteric  compound  asparagine  (A.,  1925,  ii, 
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743).  If  the  amphoteric  nature  of  glucosamine  be 
assumed,  the  rotatory  power  is  equal  to  the  sum  of  the 
rotations  of  the  ions  and  of  the  undissociated  molecule, 
and  is  represented  accurately  by  a  three-term  equa¬ 
tion  involving  hydrogen-ion  concentration  and  the 
two  dissociation  constants  of  glucosamine.  The 
isoelectric  point  of  glucosamine  is  at  pa  9-9. 

M.  Clark. 

Interferometry.  I.  Zeiss-Lowe  liquid  inter¬ 
ferometer.  II.  Examination  of  very  dilute 
solutions.  W.  Barth  (Z.  wiss.  Phot.,  1926,  24, 
145 — 158,  158 — 166). — I.  A  description  of  the  method 
of  using  the  above  interferometer  to  determine  the 
refractive  index  of  a  liquid. 

II.  The  refractive  indices  of  very  dilute  aqueous 
solutions  of  carbamide,  mercuric  cyanide,  magnesium 
sulphate,  and  potassium  chloride  have  been  measured 
by  means  of  the  interferometer  with  an  accuracy  much 
greater  than  that  attainable  with  the  dipping  re- 
fractometer.  The  relation  between  the  concentra¬ 
tion  and  the  refractive  index  for  the  first  two 
substances  differs  from  that  for  the  last  two. 

R.  Cuthill. 

Polarisation  of  light  in  sulphur  suspensions. 
G.  I.  Pokrowski  (Z.  Physik,  1926,  37,  172— 17S).— 
The  polarisation  produced  by  the  scattering  of  light 
in  a  turbid  medium  is  defined  as  positive  when  the 
greater  component  vibrates  normal  to  the  plane  con¬ 
taining  the  incident  and  scattered  radiation,  negative 
when  the  component  in  this  plane  is  the  greater. 
Sulphur  was  precipitated  by  addition  of  very  small 
quantities  of  sulphuric  acid  to  sodium  thiosulphate, 
and  the  change  in  polarisation  with  increase  in  size 
of  the  particles  was  examined.  As  the  size  increased, 
an  inversion  of  the  polarisation  took  place,  in  accord¬ 
ance  with  Rayleigh’s  theory  of  electromagnetic 
scattering.  The  variation  of  polarisation  with  angle 
of  scattering  showed  large  deviations  from  the 
calculated  values,  but  this  is  attributable  to  the 
irregularity  in  size  which  the  particles  assume  after 
the  lapse  of  considerable  time.  E.  B.  Ludlam. 


iodobenzene,  1-32  xlO"18;  m-di-iodobenzene,  1-01 X 
10'18  .  The  corresponding  ^-compounds  have 
zero  moment.  There  is,  thus,  a  correspondence 
between  cis-  and  Irans-disubstituted  ethylenic  com¬ 
pounds  and  o-  and  p-disubstituted  benzene  deriv¬ 
atives,  the  moments  of  the  cis-ethylenic  compounds 
being,  however,  smaller  than  those  of  the  corre¬ 
sponding  o-derivatives  of  benzene.  The  ratio  of  the 
moments  of  o-  and  m-compounds  is  1-65  for  di¬ 
chlorobenzene  and  1-31  for  di-iodobenzcne,  indicating 
an  increased  deformation  of  the  benzene  ring  with 
increasing  atomic  weight  of  the  substituent.  The  fact 
that  p-derivatives  have  zero  moment  is  an  argument 
against  the  polar  theory  of  the  structure  of  benzene. 

J.  S.  Garter. 

Dipole  moment  and  molecular  structure. 
K.  Hojendahl  (Nature,  1926, 117,  892). — Tabulated 
results  are  given  for  the  experimental  dipole  moment, 
calculated  for  infinite  dilution  in  benzene  solution, 
the  association  constant,  and  the  theoretical  dipole 
moment  (calculated  as  the  vector  sum  of  the  moments 
of  monosubstituted  benzene  derivatives)  for  a  number 
of  di-  and  tri-substituted  benzene  derivatives.  The 
relative  directions  of  the  component  moments  indicate 
that  chlorine,  bromine,  and  the  nitro-group  are 
similarly  charged,  the  methyl  group  being  oppositely 
charged.  A.  A.  Eldridge. 

Born’s  dipole  theory  of  anisotropic  fluids. 
W.  Kast  (Z.  Physik,  1926,  37,  233  ;  cf.  Szivessy, 
A.,  1925,  ii,  1123). — Anisotropic  liquids  (azoxy- 
anisole,  and  azoxyphenetole,  when  melted)  possess 
considerable  conductivity,  with  a  number  of  ions 
about  the  same  as  distilled  water.  Free  electric 
charges  on  the  surface,  which  would  be  produced  by 
the  action  of  a  magnetic  field  on  dipoles,  would  be 
compensated  very  rapidly  by  charges  on  ions;  the 
free  charges  would  exist  at  most  for  10'4  sec.  It 
is  improbable  that  a  quadrant  electrometer  would 
register  such  a  brief  charge.  The  magnetic  field 
would  also  require  a  much  longer  period  to  attain  its 
strength.  E.  B.  Ludlam. 


Influence  of  molecular  structure  on  dielectric 
polarisation.  J.  Errera  (Bull.  Soc.  chim.  Belg., 
1926,  35,  154 — 157). — Molar  polarisation  P  is  the 
sum  of  terms  due  to  electronic  motions  (Pe)>  and  to 
the  atoms  and  whole  molecules  ( P A  and  P0,  respect¬ 
ively)  (cf.  this  vol.,  225;  Ebert,  A.,  1925,  ii,  14). 
Po+Pa—P— Pe,  and  Pe=[Pl]d-  The  values  of 
(Jo+Pa)  obtained  from  this  relation  are  calculated 
for  the  substances  investigated  by  Errera  and  Lepingle 
(cf.  this  vol.,  777).  In  agreement  with  the  view  that 
the  greater  the  dipolar  character  of  the  molecule  the 
greater  the  value  of  (P0-J-P4),  this  term  is  found  to  be 
higher  for  cis-  than  for  iraiis-isomerides,  particularly 
with  dichloroethylenes,  in  which  the  dipolar  character 
is  most  pronounced.  E.  W.  Wignall. 


Polarisation  of  a  medium  and  its  molecular 
structure.  Electric  moments  of  dihalogen 
derivatives  of  benzene.  J.  Errera  (Compt.  rend,, 
1926,  182,  1623—1625;  cf.  this  vol.,  225).— The 
following  electric  moments  have  been  obtained  : 
'  o-dichlorobenzene,  2  X 10"18 ;  w-dichlorobenzene, 
1-21  XlO'18;  o-dibromobenzene,  1-52 XlO-18;  o-di- 


Electrical  structure  of  molecules,  particularly 
of  mesomorphic  substances  (anisotropic  fluids). 
E.  Bauer  (Compt.  rend.,  1926,  182,  1541 — 1544). — 
The  elongation  of  molecules,  and  the  existence  of  an 
optical  axis  along  the  axis  of  elongation,  according  to 
Born’s  hypothesis,  are  admitted.  The  variation  of 
the  dielectric  constant  of  nematic  substances  in  a 
magnetic  field  indicates  that  their  magnetic  moments 
are  perpendicular,  or  almost  perpendicular,  to  the 
molecular  chain.  This  accounts  for  the  thread 
structure  often  observed  through  crossed  Nicols, 
since  in  an  electric  field  these  run  parallel  to  the 
field.  In  smectic  liquids  the  electric  moment  is 
parallel  to  the  axis,  whilst  in  paramagnetic  substances 
the  vectors  of  the  electric  and  magnetic  moments 
are  assumed  to  be  perpendicular.  This  theory 
accounts  for  many  experimental  facts.  J.  Grant. 

Diatomic  molecules.  F.  J.  von  Wisniewski  (Z. 
Physik,  1926,  37,  126 — 136). — The  empirical  formula, 
A  =  1  +  3  V3u .  N0d3  is  found  to  be  in  satisfactory 
agreement  with  data  for  hydrogen  chloride,  bromide, 
and  iodide,  carbon  monoxide,  and  nitrogen ; 
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K  is  the  dielectric  constant,  N0  is  Loschraidt’s 
number,  d  the  diameter  of  the  molecule.  The 
Bohr-Debye  model  of  these  gases  is  found  to  be  satis¬ 
factory  in  regard  to  refractive  index,  ionisation 
potential,  distance  apart  of  the  atoms,  and  moment  of 
inertia.  The  generally  accepted  theory  of  dielectrics, 
does  not  however,  lead  to  the  above  equation. 

E.  B.  Ludlam. 

Rare  earths.  XXIV.  Theory  of  colour.  L.  F. 
Yntema  (J.  Amer.  Chem.  Soc.,  1926,  48,  1598 — 
1600). — Differences  in  physical  properties,  such  as 
colour,  must  be  due  to  different  arrangements  of  the 
electrons  in  inner  shells  or  levels;  the  presence  of 
colour  in  rare-earth  elements  is  due  to  an  incomplete 
kernel ;  in  each  instance  where  the  kernel  is  complete 
the  element  has  no  absorption  bands.  A  relationship 
between  the  absorption  spectra  is  indicated  which 
may  be  expected  from  analogy  with  X-ray  and  spark 
spectra.  M.  Carlton. 

Molecular  diameters  at  the  b.  p.  S.  Moxrus- 
chin  (Z.  anorg.  Chem.,  1926,  153,  273 — 275). — The 
diameters  of  the  molecules  [of  various  elements  and 
organic  compounds  at  the  b.  p.  have  been  determined 
from  the  equation  d=k,  ( Mjd ,),  where  M  is  the 
mol.  wt.  of  the  substance  in  the  state  of  vapour, 
ds  the  density  at  the  b.  p.,  and  k,  is  a  constant 
(1-79  Xl0‘8).  The  values  obtained  for  d  are  in  good 
agreement  with  those  calculated  by  Jager  from  the 
kinetic  energy  of  the  molecules  and  the  surface  energy 
of  the  liquid,  and  in  fair  agreement  with  those  of  Sirk 
(A.,  1925,  ii,  184).  A.  R.  Powell. 

Rare  earths.  XXIII.  Element  61.  II.  X- 
Ray  analysis.  J.  A.  Harris,  L.  F.  Yntema,  and 
B.  S.  Hopkins  (J.  Amer.  Chem.  Soc.,  1926,  48,  1594 — 
1598). — An  X-ray  spectrograph  of  the  IJhler  type  was 
used;  the  L-emission  spectrum  only  was  examined, 
the  oxide  being  fused  to  the  target.  Two  series  of 
experiments  were  made  with  samples  taken  (i)  from 
the  least  soluble  fraction  of  the  double  magnesium 
nitrate,  and  (ii)  from  fractions  of  the  bromate  series 
which  first  gave  the  5816  A.  band.  Lines  are  found 
in  the  X-ray  emission  spectra  corresponding  with  the 
theoretical  positions  for  Loq  and  LPj  of  element  61. 
The  mean  value  of  La1  agrees  within  0-0004  A.  with 
the  value  calculated  from  Siegbahn’s  precision  values. 
The  single  reading  for  L$1  differs  from  the  calculated 
value  by  0-0040  A.  The  name  “illinium”  is  sug¬ 
gested  for  this  element.  M.  Carlton. 

New  element  of  atomic  number  61.  Illinium. 
B.  Brauner  (Nature,  1926, 118,  84 — 85). — Historical. 

A.  A.  Eldridge. 

New  elements.  I — V.  F.  H.  Loring'  (Chem. 
News,  1926, 132,  407 — 410). — A  further  discussion  of 
the  results  of  earlier  work  on  elements  43,  75,  85,  87, 
and  93.  A.  R.  Powell. 

Distinguishing  between  ionic  and  atomic 
lattice  by  means  of  the  X-ray  spectrograph. 
A.  E.  van  Arkel  (Z.  Physik,  1926,  37,  672—675).— 
The  determination  of  the  scattering  power  of  the  atoms 
by  comparison  of  neighbouring  lines  in  the  X-ray 
spectra  is  correct  only  when  the  extension  in  space  of 
the  atoms  can  be  neglected.  This  is  not  true  for 
elements  of  low  atomic  number,  and  in  these  cases 


the  relative  intensities  are  a  function  of  the  angle  of 
reflexion ;  the  correct  value  is  obtained  by  extra¬ 
polating  the  observed  values  for  the  angle  zero.  When 
this  correction  is  applied,  it  is  possible  to  decide 
whether  the  lattice  is  composed  of  atoms  or  ions.  The 
case  of  titanium  nitride  is  discussed  as  an  example. 

E.  B.  Ludlam. 

Effect  of  crystal  size  on  intensity  of  X-ray 
reflexion.  R.  J.  Havighurst  (Proc.  Nat.  Acad. 
Sci.,  1926,  12,  375 — 380;  cf.  Darwin,  A.,  1922,  ii, 
416). — Experiments  on  the  dependence  of  the  in¬ 
tensity  of  X-ray  reflexion  on  the  size  of  the  reflecting 
crystal  for  powdered  crystals  of  sodium  chloride  and 
calcium  fluoride  show  that  primary  extinction  is 
absent  in  crystals  grown  from  solution  and  ground  to 
less  than  10~3  cm.  in  thickness  ;  such  powder-measure¬ 
ments  may  be  used  in  the  determination  of  electron 
distributions.  With  crystals  as  poor  as  the  alkali 
halides,  single  crystal  measurements  similar  to  those  of 
Bragg,  James,  and  Bosanquet  (A.,  1922,  ii,  703)  are 
satisfactory  after  correction  for  secondary  extinction. 
Although  powder-measurements  with  calcite  are 
difficult  to  carry  out,  measurements  using  ground 
calcite  and  also  precipitated  calcium  carbonate  show 
that  the  more  intense  reflexions  measured  by  W.  H. 
Bragg  (Phil. Trans.,  1915,  A,  215,  253)  are  enormously 
in  error  because  of  extinction.  J.  S.  Carter. 

Intensity  of  reflexion  of  X-rays  by  lithium, 
sodium,  and  calcium  fluorides.  R.  J.  Havig¬ 
hurst  (Proc.  Nat.  Acad.  Sci.,  1926,  12,  380—385; 
cf.  preceding  abstract). — Since  the  scattering  power 
for  X-rays  of  an  atom  in  a  crystal  varies  with  the 
angle  of  scattering  in  a  manner  determined  by  the 
electron  distribution,  measurements  have  been  made 
of  the  scattering  power  of  powdered  crystals  of 
lithium,  sodium,  and  calcium  fluorides  in  an  attempt 
to  determine  the  distribution  of  electrons  in  the  four 
atoms  concerned.  The  present  experiments  lead  to 
relative  values  only  of  the  atomic  structure  factor,  but 
an  attempt  has  been  made  to  make  these  values 
absolute.  The  atomic  scattering  curves,  which  are 
now  being  examined  by  a  method  involving  a  Fourier 
analysis,  show  that  the  curves  for  fluorine  from  dif¬ 
ferent  compounds  are  nearly  alike,  indicating  that  the 
fluorine  ion  is  in  a  force  field  of  the  same  magnitude 
in  all  three  crystals.  It  is  apparent  from  the  scatter¬ 
ing  curves  that  the  assignment  of  scattering  power  to 
atoms  in  accordance  with  their  total  number  of 
electrons  is  only  a  rough  approximation.  This  is 
especially  so  in  the  cases  of  oppositely  charged  ions, 
the  excess  of  positive  or  negative  charge  producing 
a  tightening  or  loosening  of  the  electron  atmosphere, 
which  affects  the  scattering  properties.  A  system 
with  electrons  nearer  its  centre  has  a  larger  scattering 
power  than  one  in  which  the  electrons  are  less  tightly 
bound.  J.  S.  Carter. 

Interatomic  distances  in  crystals.  W.  L. 
Bragg  (Phil.  Mag.,  1926,  [vii],  2,  258—266;  cf.  A., 
1920,  ii,  537). — The  assumptions  involved  in  assigning 
definite  “  spheres  of  influence  ”  to  the  atoms  in  crystal 
structures  are  discussed.  Lists  of  atomic  or  ionic  radii 
have  proved  of  great  value  in  making  a  first  approxim¬ 
ation  to  the  relative  positions  of  the  atoms  in  a  structure 
which  is  under  investigation.  Some  recent  work  on 
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atomic  radii  is  summarised,  and  attention  directed  to 
the  values  proposed  by  Wasastjerna  (A.,  1923,  ii, 
593),  which  are  found  to  be  in  good  agreement  with  the 
results  of  X-ray  analyses  of  crystal  structures.  Men- 
zer’s  structure  for  garnet  (Z.  Krist.,  1926,  63,  157) 
confirms  the  estimate  of  2-7  A.  for  the  distance  be¬ 
tween  oxygen  ions  (cf.  Bragg  and  Brown,  this  vol.. 
227).  A.  B.  Manning. 

Higher  order  X-ray  reflexions  from  fatty 
acids.  J.  A.  Prins  and  D.  Coster  (Nature,  1926, 
118,  83 — 84). — Curves  show  that  for  palmitic  acid 
the  odd  and  even  orders  of  reflexion  are  approximately 
equally  intense  in  the  neighbourhood  of  the  ninth 
order,  whereas  at  the  sixteenth  (about  as  intense  as 
the  fifth)  the  even  orders  have  a  much  greater  in¬ 
tensity.  Calculations  based  on  a  new  model  for  the 
scattering  power  of  the  molecule  give  for  the  intensity 
of  thvs  rth  order  /r=[sin  (nc/12)/r]2  when  r  is  odd; 
7r=[sin  (r-x/ 12) — sin  (rrc/24) /r]2  when  r  is  even.  Agree¬ 
ment  between  calculated  and  observed  values  is 
satisfactory.  Similar  results  were  obtained  with 
palmitic  and  stearic  acids.  With  palmitic  acid,  the 
34th  order  is  the  only  one  to  appear  above  the  28th, 
and  with  lauric  acid  the  26th  above  the  21st.  The 
singularity  may  depend  on  the  fact  that  the  scattering 
substance  is  not  uniformly  distributed  along  the  chain, 
but  contains  a  periodicity  due  to  the  successive  CH2 
groups.  A.  A.  Eldridge. 

Crystal  structure  and  chemical  constitution. 
K.  Weissenberg  (Mitt.  Materialpriif.,  1926,  [ii], 
[2],  34).— See  A.,  1925,  ii,  1129,  1130. 

Mineral  substance  in  bones.  W.  F.  De  Jong 
Dee.  trav.  cliim.,  1926,  45,  445 — 448). — The  structure 
of  modern  and  fossilised  bones  has  been  investigated 
by  the  Debye-Scherrer  method  of  X-ray  analysis. 
The  films  show  lines  characteristic  of  the  fluorapatite 
type  of  structure  and  nothing  else.  The  fundamental 
mineral  is  probably  3Ca3(P04)2,CaC03,  in  which  the 
carbonate  radical  may  be  replaced,  as  in  fossilisation, 
by  fluorine,  chlorine,  or  sulphate,  and  perhaps  by  other 
radicals,  whilst  some  of  the  calcium  may  be  replaced 
by  magnesium,  and  possibly  also  by  iron  and  alumin¬ 
ium.  The  diffuse  nature  of  the  X-ray  lines  indicates 
that  the  crystals  present  contain  only  some  tens  or 
hundreds  of  molecules,  but  on  incineration  the  crystal 
size  is  increased.  No  evidence  could  be  found  of 
the  existence  in  bones  of  the  colloidal  collophanite, 
Ca3P208,H20,  described  by  Dana  (“  A  System  of 
Mineralogy,”  6th  ed.,  108).  W.  Htjme-Rothery. 

Crystal  structure  of  manganese  fluoride,  lead 
iodide,  and  tungsten  sulphide.  A.  E.  van  Arkel 
(Rec.  trav.  chim.,  1926,  45,  437 — 444). — The  crystal 
structure  of  the  above  substances  has  been  deter¬ 
mined  by  the  powder  method.  Manganese  fluoride 
has  the  rutile  type  of  structure,  with  two  molecules 
in  the  unit  cell,  and  base  and  height  4-88  and  3-29 
A.,  respectively.  The  space-group  is  Di,.,  and  the 
co-ordinates  are  :  Mn  (0,  0,  0)  (|,  4,  f),  F  («,  0), 

(u,  u,  0),  (tt+|,  u—  £,  4),  (u—  |,  w+4,  4),  where 
u  is  about  0-30—0-31.  Lead  iodide  has  the  same 
type  of  structure  as  cadmium  iodide.  The  dimen¬ 
sions  of  the  elementary  hexagonal  cell  are :  base  4-59, 
height  7-02,  dralc  5-94,  which  is  slightly  lower  than 
3d 


the  experimental  value.  These  values  agree  with 
those  of  Terpstra  and  Westenbrink  (Versl.  Akad. 
Wetensch.  Amsterdam,  1921,  35,  74)  except  that  the 
present  work  gives  a  slightly  higher  cell.  The  co¬ 
ordinates  are  :  Pb  (0,  0,  0),  I  (£,  f,  «),  (§,  £,  u), 
where  u  is  slightly  greater  than  0-25  but  cannot  be 
accurately  determined.  Tungsten  disulphide  has  a 
structure  resembling  that  of  molybdenite  with  two 
molecules  in  the  unit  cell,  and  base  3-18  and  height 
12-5  A.  The  co-ordinates  are  :  W  (0,  0,  0)  (J,  §,  4), 
S  (0,  0,  u),  (0,  0,  u),  (J,  $,  4+w),  (4,  §,  4— u),  where 
u  is  about  $.  W.  Hume-Rothery. 

Refraction  of  X-rays  in  prisms  of  various 
materials.  C.  M.  Slack  (Physical  Rev.,  1926,  [ii], 
27,  691 — 695). — For  0-7078  A.,  the  following  values 
of  (1— g)xl06  were  obtained:  silver,  5-85X0-3 ; 
copper,  5-95±0-5;  sulphur,  1-39 ±0-05;  aluminium, 
1 -68 ±0-07 ;  carbon,  1-23X0-15;  celluloid,  0-980X 
0-03;  paraffin,  0-701  ±0-03.  Values  for  1-537  A.  were : 
aluminium,  8-40X0-2 ;  celluloid,  4-78X0-1 ;  paraffin, 
3-28X0-15.  The  results  agree  with  the  Lorentz  dis¬ 
persion  formula.  The  broadening  of  the  curves  due  to 
granular  structure,  e.g.,  in  the  case  of  graphite,  might 
lead  to  a  method  of  comparing  the  internal  arrange¬ 
ments  of  the  particles.  A.  A.  Eldridge. 

Crystalline  structure  of  anhydrite.  E.  C.  S. 
Dickson  and  W.  Binks  (Phil.  Mag.,  1926,  [vii],  2, 
114 — 128). — The  structure  of  anhydrite,  determined 
by  the  ionisation  spectrometer,  is  based  on  a  simple 
orthorhombic  lattice,  the  unit  cell  containing  four 
molecules.  The  space-group  .FJ,7,  previously  deter¬ 
mined  by  Rinne,  was  confirmed  by  the  Debye  powder 
method.  Assuming  a  regular  tetrahedral  arrange¬ 
ment  of  the  S04-group,  two  parameters  suffice  to  fix 
the  positions  of  all  its  atoms  in  the  unit  cell.  The 
positions  of  the  calcium  atoms  involve  only  a  single 
parameter.  In  calculating  amplitude  factors,  some 
deviations  from  Hartree’s  F-values  for  scattering 
power  had  to  be  made  (cf.  James  and  Wood,  this 
vol.,  13).  A.  B.  Manning. 

Comparison  between  the  diameters  of  ions  of 
the  same  element  having  different  charges.  A. 
Ferrari  (Atti  R.  Accad.  Lincei,  1926,  [vi],  3,  275 — 
277). — The  diameters  of  quadrivalent  ions  of  man¬ 
ganese  and  lead,  viz.,  2-50  and  3-10  A.,  are  appreci¬ 
ably  smaller  than  those  of  the  corresponding  bi¬ 
valent  ions,  these  being  2-95  and  3-80  A.,  respectively. 

T.  H.  Pope. 

X-Ray  investigations  on  cellulose.  R.  O. 
Herzog  (Pulp  and  Paper  Mag.,  1926,  24,  694 — 699). 
— A  general  account  of  the  results  obtained.  X-Ray 
study  of  vegetable  fibres  shows  that  cellulose  has  a 
crystalline  structure,  the  lengths  of  the  edges  of  the 
unit  cell  being  8-60,  7-78,  and  10-22  A.,  respectively, 
corresponding  with  4  C6H10O3  groups  for  the  unit  cell. 
When  the  cellulose  is  mercerised,  many  of  the  weaker 
spots  in  the  X-ray  diagram  disappear;  there  is  a 
contraction  in  the  direction  of  the  length  of  the  fibre 
of  3%  and  an  expansion  at  right  angles  to  this  of 
2%,  and  the  lengths  of  the  edges  of  the  unit  cell 
become  8-88,  8-05,  and  9-88  A.,  respectively;  this 
also  corresponds  with  4  C6H10O6  groups  for  the  unit 
cell.  The  unit  cells  of  cellulose  acetate  and  cellulose 
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nitrate  (rhombic  symmetry)  contain  10  CGH702(0Ac)3 
groups  and  32  C0H8O3(NO3)2  groups,  respectively. 

A.  Geake. 

Crystal  structure  of  cellulose  acetate  and 
nitrate.  R.  0.  Herzog  (Helv.  Chim.  Acta,  1926,  9, 
631 — 633). — See  preceding  abstract. 

Cellulose  acetate  and  nitrate.  E.  Ott  (Helv. 
Chim.  Acta,  1926,  9,  633;  cf.  this  vol.,  563). — A 
claim  for  priority  in  discovering  the  crystalline 
structure  of  cellulose  triacetate  (cf.  Herzog,  B.,  1925, 
349,  440).  A.  R.  Powell. 

Isomorphic  relations  between  metals  of  the 
mercury  and  magnesium  groups.  I.  Iso¬ 
morphism  of  mercury  and  magnesium.  G. 
Carobbi  and  A.  Marcolongo  (Gazzetta,  1926,  56, 
69 — 76;  cf.  A.,  1924,  ii,  414,  816). — Researches  have 
established  the  possibility  of  the  existence  of  solid 
solutions  between  the  compounds 
Hg3La2 (N03)12,24H20  and  Mg3La2(N03)12,24H20  con¬ 
taining  up  to  about  10%  of  the  mercury  compound, 
and  between  the  compounds  Hg3Bi2(N03)12,24H20 
and  Mg3Bi2(N03)12,24H20  containing  up  to  25% 
of  the  mercury  compound.  Crystals  of  the  type 
2La(N03)3,3Hg(N03)2,24H20  similar  to  those  in  the 
magnesium  series  could  not  be  isolated,  although  there 
was  some  evidence  of  their  presence,  in  small 
quantities,  when  crystallised  with  the  corresponding 
magnesium  compound,  2La(N03)3,3Mg(N03)2,24H20. 

S.  B.  Tallantyre. 

Mercury  oxychlorides  :  2HgCl2,HgO  and 
HgCl2,HgO.  E.  Carozzi  (Gazzetta,  1926,  56, 
175 — 179). — The  mercuric  oxychloride,  2HgCl2,HgO, 
separated  mechanically  from  its  mixtures  with  the 
compound  HgCl2,2HgO,  obtained  as  a  deposit  on 
pieces  of  saccharoid  marble  left  under  5%  mercuric 
chloride  at  12 — 14°,  forms  pale  yellow,  cubic  crystals, 
d'r‘  6-39,  n1,?  2-001  (cf.  Thiimmel,  A.  1889,  1050). 
The  compound  HgCl2,HgO,  prepared  by  Tarugi’s 
method  (A.,  1902,  ii,  20),  forms  golden-yellow  crystals 
of  the  rhombic  system,  a  :  b  :  c=0-78363  :  1  :  0-52724. 

T.  H.  Pope. 

Isomorphic  relations  between  the  double 
cyanides, K2Zn(CN)4,  K2Cd(CN)4,  and  K2Hg(CN)4. 
E.  Carozzi  (Gazzetta,  1926,  56,  180 — 186). — The 
compounds  K2Zn(CN)4  and  K2Cd(CN)4  are  com¬ 
pletely  miscible  in  the  solid  state,  as  also  are 
K2Cd(CN)4  and  K2Hg(CN)4,  but  no  mixed  crystals 
of  K2Zn(CN)4  and  K2Hg(CN)4  are  formed  containing 
more  than  53-21%  of  the  former  compound. 

T.  H.  Pope. 

Composition  and  structure  of  organic  mole¬ 
cular  compounds.  H.  Rheinboldt  (Z.  angew. 
Chem.,  1926,  39,  765 — 767), — A  statistical  survey  of 
455  organic  molecular  compounds  shows  that  in 
65%  of  the  compounds  the  molecular  ratio  of  the 
components  is  1  :  1  and  in  a  further  25%  the  ratio  is 
2  :  1  or  1  :  2.  These  compounds  can  thus  be  divided 
into  two  principal  classes,  viz.,  compounds  of  the  first 
order  in  which  the  lattice  points  of  the  single  molecules 
are  occupied,  and  compounds  of  higher  orders  which 
are  similar  in  structure  to  inorganic  complex  com¬ 
pounds  and  in  which  the  lattice  points  of  certain 


molecules  are  saturated  with  several  molecules  of  the 
other  component  of  the  compound. 

A.  R.  Powell. 

What  is  a  metal  ?  A.  Eucken  (Z.  Metallic., 
1926,  18,  182 — 188). — The  characteristic  properties 
of  the  elements  generally  classed  as  metals  are  re¬ 
viewed  from  a  physical  point  of  view,  and  it  is  shown 
that  the  power  of  conducting  electricity  is  the  most 
characteristic  of  them  all,  and  that  many  other 
properties,  e.g.,  power  of  reflecting  light,  heat  con¬ 
ductivity,  and  ductility,  are  closely  related  mathem¬ 
atically  to  the  electrical  conductivity,  which,  in  itself, 
is  due  to  the  presence  of  one  or  more  free  electrons  in 
the  atoms.  Under  certain  conditions,  non-metals 
and  compounds,  having  normally  no  free  electrons 
and  therefore  being  non-conductors  of  electricity, 
may  be  made  conductors  by  causing  some  of  their 
electrons  to  become  temporarily  free ;  thus,  under  the 
action  of  ultra-violet  light,  both  diamond  and  zinc 
blende  conduct  electricity.  The  difference  of  be¬ 
haviour  of  metals  and  non-metals  as  electrical  con¬ 
ductors  is  shown  to  be  in  agreement  with  Bohr’s  theory 
of  atomic  configuration.  A.  R.  Powell. 

Photo-electric  conductivity  in  rock-salt.  A. 
Arsenjewa  (Z.  Physik,  1926,  37,  701 — 704;  cf. 
Gyulai,  this  vol.,  225). — The  photo-electric  con¬ 
ductivity  of  a  crystal  of  rock-salt  previously  exposed 
to  X-rays  was  found  to  be  proportional  to  the  energy 
absorbed  and  independent  of  the  wave-length  over 
the  range  580 — 420  fig.  This  result  is  not  in  agree¬ 
ment  with  the  experiments  of  Gyulai,  who  took  the 
mean  absorption  curve  and  compared  it  with  the  mean 
conductivity,  using  several  crystals.  If  the  author’s 
result  is  correct,  the  quantum  rule  can  apply  to  the 
primary  effect  only.  E.  B.  Ludlam. 

Magnetic  oxide  of  chromium.  L.  Blanc  (Bull. 
Soc.  chim.,  1926,  [iv],  39,  718 — 722). — T'je  magnetic 
properties  are  probably  due  to  an  oxide  of  the  formula 
7iCr03,mCr203.  This  oxide  could  not  be  isolated ;  it  is 
formed  by  the  transformation  of  Cr509-a  to  Cr509-S. 
The  formula  Cr509-g  is  suggested.  W.  Thomas. 

Magnetic  susceptibilities  of  some  alkali  metals. 
W.  Sucksmith  (Phil.  Mag.,  1926,  [vii],  2,  21 — 29). — 
The  magnetic  susceptibilities  of  sodium,  potassium, 
and  rubidium  have  been  determined  at  temperatures 
from  0°  to  500°,  and  those  of  caesium  from  0°  to  300°. 
The  metals  were  contained  in  small  bulbs  of  pyrex 
glass,  which  were  suspended  in  a  non-uniform  mag¬ 
netic  field.  The  bulbs  were  rigidly  connected  to  a 
torsion  arm  the  force  on  which  could  be  neutralised 
electromagnetically.  Water  was  used  as  the  standard. 
The  susceptibilities  decrease  with  increasing  atomic 
number.  With  rise  of  temperature  they  increase 
gradually  for  each  metal  up  to  the  m.  p.,  at  which  they 
drop  suddenly,  thereafter  again  exhibiting  a  gradual 
increase.  The  specific  susceptibilities  are  +0-62  x  10'6 
+0-53  X  10~6,  and  +0-11 X 10'°  for  sodium,  potassium, 
and  rubidium,  respectively,  at  500°,  and  —  0-02  xlO'6 
for  caesium  at  300°.  Evidence  is  adduced  to  support 
the  view  that  the  shape  of  the  susceptibility  curves  in 
the  region  of  the  m.  p.  is  due  to  the  breaking  up  of 
molecular  aggregates.  A.  B.  Manning. 
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Changes  in  the  crystal  orientation  of  copper 
during  recrystallisation.  G.  Tammann  and  H.  H. 
Meyer  (Z.  Metallk.,  1926,  18,  176— 181).— Hard- 
rolled  copper  sheet  (87%  reduction)  does  not  recrys¬ 
tallise  below  450°  and  below  650°  it  is  impossible  to 
determine  the  orientation  of  the  crystals.  After 
complete  recrystallisation  at  700°,  the  composition  of 
the  crystal  facets  in  the  plane  of  rolling  is  76%  of  (111) 
and  24%  of  (Oil);  as  the  temperature  rises,  the 
former  commence  to  disappear  and  (001)  faces  take 
their  place,  until  at  800°  the  composition  is  38%  of 
(111),  40%  of  (011),  and  22%  of  (001).  Prolonged 
heating  at  1050°  causes  the  complete  disappearance  of 
the  (111)  faces  and  of  all  but  3%  of  the  (001)  faces,  and 
practically  all  the  cube  faces  are  oriented  so  that  two 
edges  are  parallel  to  the  direction  of  rolling.  With 
less  severely  worked  sheet,  similar  changes  take  place, 
but  the  proportion  of  (111)  faces  originally  formed  is 
greater  and  a  higher  temperature  is  necessary  to  cause 
their  disappearance.  The  large  number  of  twinned 
crystals  formed  during  the  earlier  stages  of  recrystal¬ 
lisation  are  twinned  about  the  icositetrahedral  plane, 
whereas  twins  of  native  or  electrolytic  copper  are 
formed  about  the  octahedral  plane.  In  chill-  or 
sand-cast  copper,  a  section  parallel  to  the  cooling  sur¬ 
face  shows  a  majority  of  cube  faces  and  a  fair  propor¬ 
tion  of  rhombodecahedral  faces  ;  in  electrolytic  copper 
the  orientation  varies  considerably,  the  (001)  and  (011) 
faces  predominating  in  a  section  parallel  to  the  cathode. 
These  crystal  changes  during  heating  explain  the 
necessity  for  annealing  copper  at  700 — 800°  during 
rolling ;  higher  temperatures  cause  large,  evenly 
oriented  crystals,  which  readily  break  away  from  one 
another,  whereas  at  700°  the  crystals  are  smaller  and, 
by  reason  of  their  uneven  orientation,  the  metal  is  in  a 
sufficiently  coherent  state  to  be  able  to  withstand 
further  deformation  without  suffering  fracture.  A 
similar  explanation  is  advanced  to  account  for  the 
variation  in  the  pliability  of  annealed  copper  sheet. 

A.  R.  Powell. 

Elastic  limits  and  the  strength  of  crystalline 
substances.  J.  Frenkel  (Z.  Physik,  1926,  37, 
572 — 609). — The  rigidity  of  crystalline  substances  is 
compared  with  the  friction  between  two  surfaces  and  a 
“  file  model  ”  suggested.  The  potential  energy  of  two 
halves  of  a  crystal  is  calculated  as  a  function  of  their 
relative  displacement  on  the  electrical  theory  of 
cohesion,  and  as  an  additional  “  non-Coulomb  ” 
energy;  by  this  means,  the  elastic  moduli  and  the 
corresponding  normal  and  tangential  elastic  limits 
arc  calculated.  Variation  with  temperature  is  deter¬ 
mined  on  general  statistical  principles.  Quantitative 
agreement  with  experiment  is  realised  for  the 
moduli;  for  the  elastic  limits  the  agreement  is  only 
qualitative.  E.  B.  Ltjdlam. 

Plastic  deformation  of  single  metallic  crystals. 
S.  J.  Wright  (Nature,  1926, 117,  891—892). 

Determinations  of  mol.  wt.  in  liquid  ammonia 
and  the  mol.  wt.  of  inulin.  H.  Reihlen  and  K.  T. 
Nestle  (Ber.,  1926,  59,  [B],  1159 — 1162;  cf.  Schmid 
and  Becker,  A.,  1925,  i,  1386). — Determinations  of 
the  mol.  wt.  of  carbamide  dissolved  in  liquid  ammonia 
between  —33-5°  and  —73°  by  tensimetric  measure¬ 
ment  give  normal  values.  Schmid  and  Becker’s 


value  for  the  mol.  wt.  of  inulin  is  confirmed.  The 
cryoscopic  constant  of  ammonia  appears  to  be 
approximately  14,  whereas  the  calculated  value  is  9-4. 

H.  Wren. 

Resistivity  and  conductivity  of  dilute  amal¬ 
gams  at  various  temperatures.  T.  I.  Edwards 
(Phil.  Mag.,  1926,  [vii],  2,  1 — 21). — The  variation  of 
the  specific  resistance  of  mercury  with  temperature 
has  been  determined  over  the  range  0 — 300°.  A 
quartz  tube  was  used  and  was  maintained  at  a  con¬ 
stant  temperature  for  each  determination  by  immersion 
in  a  bath  of  ice,  water,  or  other  suitable  liquid.  The 
results  are  represented  by  the  formula  :  p,=p0  ( 1  -|~ 
0-8877<  X  10"3+0-977f2  X  10'8+0T9f3  X 10"9  (cf.  Wil¬ 
liams,  A.,  1925,  ii,  946).  The  specific  resistances  of 
dilute  amalgams  of  thallium,  germanium,  antimony, 
yttrium,  cerium,  and  aluminium  have  also  been 
measured,  those  of  thallium  at  13-3°  and  100°  over  a 
range  of  concentrations  up  to  1%,  and  at  temperatures 
up  to  300°  for  a  concentration  of  0-5%,  and  those  of 
the  other  metals  at  300°.  The  amalgams  which  oxidise 
readily  in  air  (cerium  and  aluminium)  were  prepared 
and  maintained  in  an  atmosphere  of  hydrogen. 
Amalgams  of  beryllium  of  suitable  concentration 
could  not  be  prepared.  The  relative  change  of  con¬ 
ductivity  with  respect  to  mercury  (AL/L)  at  constant 
temperature  is  proportional  to  the  concentration  for 
the  dilute  amalgams  examined.  If  the  concentration 
(c)  is  expressed  in  g.-atoms  per  g.-atom  of  mercury,  the 
value  of  A L/cL  at  infinite  dilution  is  of  the  same  order 
of  magnitude  (4-7  X 10~2  to  6-6  xlO'2  at  300°)  for  all 
the  amalgams.  This  is  in  accord  with  the  Skaupy 
theory.  A.  B.  Manning. 

Effect  of  a  magnetic  field  on  the  electrical 
resistance  of  mercury  and  some  amalgams. 
(Miss)  P.  Jones  and  T.  J.  Jones  (Phil.  Mag.,  1926, 
[vii],  2,  176 — 194). — When  measured  in  tubes  of  about 
1  mm.  diameter,  and  with  currents  up  to  nearly  0-1 
amp.,  the  increase  of  resistance  of  mercury  produced 
by  transverse  magnetic  fields  ranging  from  3000  to 
10,000  gauss  is  independent  of  the  current  and  is 
proportional  to  h2.  For  larger  currents,  the  change 
of  resistance  becomes  dependent  on  the  current,  and 
is  ultimately  given  by  the  expression  R  ocA1'58/^0'4. 
With  varying  temperature,  the  increase  of  resistance 
for  small  values  of  the  current  varies  inversely  as  the 
viscosity.  These  results  are  in  agreement  with  the 
theory  of  Williams  (A.,  1925,  ii,  753),  who  assumes  that 
the  increase  of  resistance  is  due  to  the  production  of 
motion  in  the  mercury  by  the  action  of  the  magnetic 
field.  For  straight  tubes  of  diameter  0-96  and  0-5  mm., 
respectively,  and  for  small  currents,  the  increase  of 
resistance  was  approximately  proportional  to  the 
diameter  of  the  tubes.  The  increase  of  resistance  of 
amalgams  of  bismuth  (0-5  and  0-64%)  and  zinc 
(1-187%)  scarcely  differed  appreciably  from  that  of 
mercury  alone,  although  with  the  more  concentrated 
amalgams  there  was  an  indication  of  a  slight  diminu¬ 
tion  in  the  change  of  resistance.  Such  a  change  is 
predicted  by  the  theory  on  account  of  the  increased 
viscosity.  A.  B.  Manning. 

Measurement  of  magnetisation  of  ferro¬ 
magnetic  powders.  •  R.  Chevallier  (Bull.  Soc. 
chim.,  1926,  [iv],  39,  711— 717).— The  Curie-Chene- 
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vcaii  balance  is  suitable  for  measurements  with  para¬ 
magnetic  substances,  but  unsuitable  for  ferromagnetic 
powders,  because  absolute  values  cannot  be  obtained 
on  account  of  hysteresis.  A  suitable  apparatus  for  the 
latter  is  described  whereby  measurements  by  induction 
can  be  expressed  in  absolute  units.  W.  Thomas. 

Dependence  of  the  susceptibility  of  a  dia¬ 
magnetic  gas  on  pressure.  E.  Lehrer  (Z. 
Physik,  192G,  37,  155 — 156). — Measurements  were 
made  on  carbon  dioxide  and  argon  at  pressures  from 
60  to  720  mm.,  but  no  variation  of  susceptibility  with 
pressure  was  observed.  The  method  adopted  was  to 
note  the  difference  in  pressure  on  a  sensitive  mano¬ 
meter  connected  to  the  two  ends  of  a  horizontal  tube 
between  the  poles  of  a  magnet,  the  ends  of  the  tube 
being  kept  at  different  temperatures. 

E.  B.  Ludlam. 

Emissivity  of  bismuth  in  a  magnetic  field. 
C.  W.  Heaps  (Physical  Rev.,  1926,  [ii],  27,  764 — 
768). — A  magnetic  field  of  4900  gauss  fails  to  affect 
the  emissivity  of  bismuth  at  100°,  probably  on  account 
of  the  absence  of  magneto-resistance  in  the  surface 
layers  of  the  metal.  A.  A.  Eldridge. 

Thermo-electric  properties  of  zinc  and 
cadmium.  E.  Gruneisen  and  E.  Goens  (Z. 
Physik,  1926,  37,  .278—291). — The  E.M.F.  against 
copper  of  crystals  of  zinc  and  cadmium  was  deter¬ 
mined  at  temperatures  ranging  from  —253°  to  100°. 
Crystals  about  20  cm.  long  and  from  2-5  to  4  mm.  thick 
were  used  and  measurements  made  both  along  and 
parallel  to  the  hexagonal  axis.  Tables  and  curves  are 
given  showing  the  thermo-electric  force,  the  Peltier 
effect,  and  the  differences  of  the  Thomson  coefficients 
for  the  two  axes.  Relationships  are  evident  between 
these  magnitudes,  and  a  connexion  with  the  frequency 
of  atomic  vibrations  is  indicated,  but  no  rational  for¬ 
mula  has  been  deduced.  E.  B.  Ludlam. 

Optical  and  electrical  constants  of  sucrose. 
E.  L.  Palumbo  (Ann.  Physik,  1926,  [iv],  79,  533 — 
549). — The  refractive  index  of  aqueous  solutions  of 
sucrose  for  wave-lengths  between  706-5  and  396-4  gii 
and  within  the  range  of  concentrations  19 — 61%  has 
been  measured  to  5  decimal  places.  The  results  are 
expressed  by  i?'=i?0(l  —  c)+i?c  (R0  is  the  refraction 
constant  of  water,  R'  that  of  the  solution,  R  that  of 
sucrose,  c  is  concentration).  R  and  R'  are  independent 
of  concentration,  but  a  small  variation  with  wave¬ 
length  is  shown.  The  relation  R=Aj{\—  Xj2/X2)  (in 
which  A  is  a  constant  0-20176,  X  the  wave-length  for 
which  R  is  determined,  and  X1  a  wave-length  character¬ 
istic  of  the  sugar  molecule)  leads  to  a  value  of  832-84  A. 
for  Xx.  For  the  dielectric  constant  (cf.  A.,  1924,  ii, 
932),  the  analogous  expression  D'=D0(1— c)+Dc  is 
used.  D  and  D'  increase  with  rise  of  temperature 
and  increase  less  markedly  with  increasing  concen¬ 
tration.  Born’s  theory  of  rotation  leads  to  a  char¬ 
acteristic  wave-length  of  1349-0  A.  The  specific 
rotation  varies  with  concentration  in  the  sense 
opposed  to  the  requirements  of  the  theory.  The 
depolarisation  of  scattered  light  has  been  investig¬ 
ated  and  the  ivork  of  Gans  (Z.  -Physik,  1923, 17,  353  ; 
1924,  27,  164)  extended  and  confirmed,  thereby 


establishing  quantitatively  the  anisotropic  nature  of 
the  chemical  linkings. 

An  addendum  by  R.  Gans  on  the  Born  theory 
directs  attention  to  certain  errors.  A  modified 
expression  is  advanced.  R.  A.  Morton. 

Correction  for  width  of  slit  in  measurements 
with  the  Konig-Martens  photometer.  F.  Hoff¬ 
mann  (Z.  Physik,  1926,  37,  60 — 71). — It  is  shown  how 
a  correction  reducing  the  readings  to  the  value  for 
width  of  slit  zero  may  be  applied ;  a  method  is  given 
for  determining  the  colour-temperature  of  the  com¬ 
parison  lamp,  which  must  be  known.  A  table  is 
given  of  the  correction  for  three  widths  of  slit  in  three 
colours  and  over  a  temperature  range  1000 — 2000°. 

E.  B.  Ludlam. 

Total  brightness  of  the  black  body  at  the  m.  p. 
of  palladium  and  platinum  and  its  applicability 
as  a  unit  of  light.  E.  Brodhun  and  F.  Hoffmann 
(Z.  Physik,  1926,  37,  137 — 154). — Measurements  of 
the  total  brightness  of  palladium  and  platinum  at  their 
in.  p.  were  made,  using  a  special  form  of  hollow  space 
inside  a  larger  enclosure  maintained  at  uniform  bright¬ 
ness.  The  values  obtained  in  Hefner  candles  per 
cm.2  were  :  palladium  (m.  p.  1557°)  15-66,  platinum 
(m.  p.  1771°)  65-24.  The  mean  error  of  each  series 
was  ±0-5%,  which  is  less  than  that  obtained 
with  flames.  From  the  mean  of  the  two  values  the 
“  mechanical  equivalent  of  light  ”  is  found  to  be 
0-0045  watt/lumen.  E.  B.  Ludlam. 

Specific  heats  of  hydrogen  cyanide.  J.  R. 
Partington  (J.C.S.,  1926,  1559 — 1562). — The  critic¬ 
ism  advanced  by  Ingold  (this  vol.,  231)  is  contested. 
Experimental  evidence  of  various  kinds  points  to  the 
association  of  hydrogen  cyanide.  R.  A.  Morton. 

Specific  heat  and  entropy  of  hydrogen  chloride 
derived  from  infra-red  band  spectra.  H.  C. 
Hicks  and  A.  C.  G.  Mitchell  (J.  Amer.  Chem.  Soc., 
1926,  48,  1520 — 1527). — Theoretical.,  The  rota- 

tional-oscillational  specific  heat  of  hydrogen  chloride 
is  calculated  from  the  experimentally  determined 
energy  levels,  the  rotation  being  quantised  with  half¬ 
quantum  numbers.  The  entropy,  calculated  by 
Tolman’s  method  (A.,  1920,  ii,  468),  agrees  well  with 
the  experimental  value.  S.  K.  Tweedy. 

Thermal  data  on  organic  compounds.  III. 
Heat  capacities,  entropies,  and  free  energies  of 
f  erf. -butyl  alcohol,  mannitol,  erythritol,  and 
71-butyric  acid.  G.  S.  Parks  and  C.  T.  Anderson 
(J.  Amer.  Chem.  Soc.,  1926,  48,  1506—1512;  cf. 
Parks  and  Kelley,  this  vol.,  232). — The  specific  heats 
of  the  above  compounds  were  determined  over  the 
approximate  temperature  range  87 — 300°  Abs. ;  the 
heats  of  fusion  of  <erf.-butyl  alcohol  and  n-butyric 
acid  are  21-88  and  30-04  cal./g.  at  the  m.  p.,  298-5°  Abs. 
and  267-4°  Abs.,  respectively.  The  entropies  at 
298°  Abs.  of  the  respective  compounds  are  47-2,  60-5, 
42-5,  and  61-0  cal./l°,  and  the  free  energies  — 49,900, 
—226,200,  —152,900,  and  —92,500  cal.;  both  sets 
of  results  agree  closely  with  those  predicted  in  the 
manner  previously  described.  S.  K.  Tweedy. 

Heat  capacity  of  solid  aliphatic  crystals.  II. 
E.  O.  Salant  (Proc.  Nat.  Acad.  Sci.,  1926,  12,  370 — 
374). — Using  the  author’s  previously  deduced  equa- 
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tion  (this  vol.,  668),  the  heat  capacities  at  various 
temperatures  of  methyl,  ethyl,  and  butyl  alcohols, 
glycerol,  acetone,  dextrose,  formic  and  oxalic  acids 
have  been  calculated  from  the  respective  m.  p.  and 
mol.  wts.,  and  the  characteristic  frequencies  of  the 
CH,  OC,  CO,  and  OH  linkings.  The  calculated  values, 
especially  at  low  temperatures,  are  generally  in  much 
closer  agreement  with  the  experimental  numbers  than 
are  those  previously  given  (A.,  1925,  ii,  1042).  The 
observed  and  calculated  values  for  glycerol,  dextrose, 
and  oxalic  acid  deviate  considerably  with  increase  of 
temperature.  J.  S.  Carter. 

Heats  of  fusion  of  ethyl  ether,  methyl  alcohol, 
and  ethyl  alcohol.  S.  Mitsttkuri  and  K.  Hara 
(Sci.  Rep.  Tohoku  Imp.  Univ.,  1926, 15,  205 — 208). — 
The  lowering  of  the  f.  p.  of  ethyl  ether,  methyl 
alcohol,  and  ethyl  alcohol  by  addition  of  various 
organic  liquids  has  been  determined  and  the  heats  of 
fusion  have  been  calculated  (cf.  this  vol.,  568).  For 
ethyl  ether,  L  is  1400  cal. /mol.  (cf.  Beckmann  and 
Waentig,  A.,  1910,  ii,  581),  for  methyl  alcohol 
600  cal. /mol.  (cf.  Maass  and  Waldbauer,  A.,  1925,  ii, 
492),  and  for  ethyl  alcohol  650  cal. /mol. 

M.  Carlton. 

Latent  heat  of  vaporisation  and  its  relation  to 
curvature  and  pressure.  J.  Satterly  (Trans. 
Roy.  Soc.  Canada,  1926,  [iii],  20,  III,  229—231).— 
Considering  the  case  of  a  capillary  tube  standing  in 
water,  Houllevigue  (J.  Phys.,  1896,  [iii],  5,  159)  de¬ 
duced  thermodynamically  that  L' — L=(u>ja)  logto/oi', 
where  L  and  L'  are  the  heats  of  vaporisation  over 
the  flat  and  concave  surfaces,  respectively,  u  and  «'  the 
corresponding  vapour  pressures,  and  a  is  the  vapour 
density  at  the  pressure  <o.  Without  introducing  any 
serious  error,  the  equation  may  be  written  :  L'—L= 
gh=2ylrp,  where  h  is  the  height  of  the  liquid  column, 
y  the  surface  tension,  p  the  liquid  density,  and  r  the 
radius  of  curvature  of  the  concave  surface.  The 
equation  may  be  derived  simply  from  considerations 
of  potential  energy.  J.  S.  Carter. 

Velocity  of  sound  in  a  liquid  and  its  relation  to 
the  latent  heat  of  vaporisation.  J.  Satterly 
(Trans.  Roy.  Soc.  Canada,  1926,  [iii],  20,  III,  133 — 
137). — Mathematical.  The  formulae  quoted  by 
Ionescu  (A.,  1925,  ii,  644)  giving  the  relationship 
between  the  velocity  of  sound  in  a  liquid  and  the 
latent  heat  of  vaporisation  are  discussed  and  the 
derivation  of  the  Lewis  formula  (F=V LjaT,  where 
L  is  the  heat  of  vaporisation,  a  the  coefficient  of 
dilatation,  and  T  the  absolute  temperature)  is 
criticised.  Lewis’  formula  fails  for  water,  the 
calculated  value  for  the  velocity  of  sound  being 
■6500,  whereas  the  measured  value  is  1450  metres/sec. 

J.  S.  Carter. 

Heats  of  combustion  of  hydrocarbons.  D.  P. 
Konovalov  (Compt.  rend.,  1926,  183,  40 — 41). — See 
•this  vol.,  668. 

Heat  of  combustion  of  salicylic  acid.  P.  E. 
Verkade  and  J.  Coops  (J.C.S.,  1926,  1437 — 1443; 
cf.  Berner,  this  vol.,  116). — The  heat  of  combustion 
■of  salicylic  acid  has  been  redetermined;  the  value 


found  is  5241-7  cal.15/g.  (air)  (^=constant,  19-5°). 
The  value  found  by  Berner  ( loc .  cit.)  is  low. 

R.  A.  Morton. 

Critical  temperatures  of  silicon  derivatives. 
M.  Prudhomme  (Bull.  Soc.  chim.,  1926,  [iv],  39, 
710 — 711). — The  critical  temperatures  of  compounds 
is  stated  to  be  independent  of  those  components 
having  critical  temperatures  of  several  thousand 
degrees.  The  author  suggests  a  hypothetical  silicon 
the  critical  temperature  of  which  is  730°  Abs. 

W.  Thomas. 

Heat  conductivity  of  air  and  hydrogen.  E. 
Schneider  (Ann.  Physik,  1926,  [iv],  80,  215 — 216 ; 
cf.  this  vol.,  462). — Corrections. 

Complexity  of  the  solid  state.  IV.  Behaviour 
of  pure  sulphur  trioxide.  III.  A.  Smits  and  P. 
Schoenmaker  (J.C.S.,  1926,  1603 — 1607;  cf.  this 
vol.,  669). — The  intensively-dried,  high-melting, 
asbestos-like  form  of  sulphur  trioxide  behaves  on 
distillation  as  a  mixture  of  pseudo-components  having 
very  different  vapour  pressures  and  m.  p.  At  the 
ordinary  temperature,  these  states  are  stable,  but  at 
50°  changes  occur  in  the  direction  of  the  inner 
equilibrium.  The  unchanged  state  and  that  changed 
at  50°  yield  identical  X-ray  photographs.  The  X-rays 
effect  a  very  rapid  increase  of  the  vapour  pressure, 
i.e.,  a  rapid  change  in  the  direction  of  the  inner 
equilibrium.  X-Rays  establish  the  inner  equilibrium 
and  also  transform  the  metastable  forms  into  the 
stable  form,  since  the  three  forms  described  as  ice¬ 
like,  low-melting,  and  high-melting  asbestos-like 
forms  yield  identical  X-ray  photographs. 

R.  A.  Morton. 

Properties  of  selenium  monochloride.  V. 
Lenher  and  C.  H.  Kao  (J.  Amer.  Chem.  Soc.,  1926, 
48,  1550 — 1556). — Selenium  monochloride  prepared 
by  the  method  previously  described  (A.,  1925,  ii,  426) 
has  df  2-7741,  m.  p.  —85°,  specific  conductance  K 
5-12  XlO'7  mho,  and  n 25  1-59617.  The  action  of 
selenium  monochloride  on  many  substances,  including 
the  metals,  metallic  selenides,  some  oxidised  com¬ 
pounds,  and  hydrocarbons,  shows  that  it  is  a  typical 
acid  chloride  and  strong  chlorinating  agent. 

M.  Carlton. 

Volume  relations  of  the  cobaltammines.  F. 
Ephraim  and  O.  Schutz  (Helv.  Chim.  Acta,  1926, 
9,  626 — 631). — The  densities  of  58  cobaltammine 
salts  have  been  determined  and  from  these  figures 
the  mol.  vols.  and  percentage  contractions  in  mol. 
vol.  based  on  the  sum  of  the  mol.  vols.  of  the  con¬ 
stituent  elements  have  been  calculated.  For  the 
same  anion,  the  percentage  contraction  of  all  bivalent 
ammines  is  approximately  the  same  and  of  all 
ter  valent  ammines  2 — 3%  more.  The  mean  differ¬ 
ences  in  contraction  between  bromide  and  chloride 
are  2-3%  for  bivalent  and  2-9%  for  tervalent  ammines, 
and  between  iodide  and  bromide  4-5%  and  4-6%, 
respectively.  Substitution  of  chromium  or  iridium 
for  cobalt  in  the  complex  makes  no  difference  to  the 
contraction,  nor  does  the  substitution  of  one  or  two 
NH3  groups  in  the  complex  by  H20,  Cl,  Br,  I,  or 
N02.  Removal  of  water  of  crystallisation  changes 
the  contraction  considerably.  Similar  regularities 
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have  been  found  between  double  halides  of  metals 
and  cobaltammines.  A.  R.  Powell. 

Relation  between  the  volume  [of  a  substance] 
at  absolute  zero  and  other  properties.  W. 
Herz  (Z.  anorg.  Chem.,  1926,  153,  269 — 272;  cf. 
Lorenz  and  Herz,  A.,  1925,  ii,  25). — The  relations 
between  the  volume  of  a  substance  at  absolute  zero, 
F0,  and  the  latent  heat  of  vaporisation,  L,  the  Poisson 
capillarity  constant,  a,  the  molecular  elevation  of 
the  b.  p.,  c,  and  the  difference  in  the  specific 
heats,  Cp—Cv,  are  given  by  the  equations  :  (1) 

L=5-1TS/V0dc,  (2)  a=0-314642yFodc,  (3)  F0= 

4-275 cjl\dc,  and  (4)  Cp— Cv=0-505d5jV0dc,  where  Tc 
and  dc  are  the  critical  constants  and  Ta  is  the  b.  p. 
of  the  substances.  The  results  calculated  for  the 
above  physical  properties  by  the  use  of  these  equa¬ 
tions  are  in  fairly  close  agreement  with  the  observed 
values  in  the  case  of  many  organic  compounds  and 
volatile  elements.  A.  R.  Powell. 

Relation  between  the  coefficient  of  expansion 
and  compressibility  of  a  fluid.  V.  S.  Vrexjan 
(Z.  Physik,  1926,  37,  458 — 468). — A  formula  is 
deduced  rigorously  whereby  the  coefficient  of  expan¬ 
sion  can  be  calculated  from  the  coefficient  of  com¬ 
pressibility  ;  two  approximation  formula!  are  also 
given.  The  values  calculated  from  Amagat’s  results 
are  compared  with  the  direct  determinations  of  the 
coefficients  of  expansion  for  water,  alcohol,  and  ether. 

E.  B.  Lttdlam. 

Gas  thermometry  with  helium,  neon,  nitrogen, 
and  oxygen.  W.  He  use  (Z.  Physik,  1926,  37,  157 — 
164). — The  limiting  value  of  the  coefficient  of  pressure 
and  expansion,  y=0-0036604,  is  probably  correct  to 
0-01%.  Increasing  the  surface  exposed  to  the  gas 
sixfold,  by  putting  glass  tubes  inside  the  thermo¬ 
meter  bulb,  produced  a  marked  increase  in  the 
coefficient  due  to  adsorption.  The  difference  between 
the  slope  of  the  0°  isotherm  at  high  pressures  and  at 
a  pressure  of  1  metre,  previously  observed  with  helium, 
is  also  observed  with  neon,  nitrogen,  and  oxygen,  but 
remains  unexplained.  E.  B.  Ludlam. 

Molecular  changes  in  vapours  and  liquids. 
G.  N.  Antonov  (Phil.  Mag.,  1926,  [vii],  1,  1121 — 
1145). — The  discontinuous  variation  of  the  physical 
properties  of  liquids  with  temperature  (A.,  1925,  ii, 
865)  has  been  examined  further  and  it  is  shown  that 
liquid-liquid  and  liquid-gas  systems  are  governed 
by  the  same  laws.  The  variation  of  the  composition 
of  two  conjugate  liquid  layers  with  temperature  is 
thus  discontinuous  and  it  appears  that  both  temper¬ 
ature  and  concentration  changes  favour  complex 
formation.  Colligative  properties  such  as  b.  p.  and 
f.  p.  indicate  that  the  number  of  molecules  per  unit 
volume  remains  the  same  with  increasing  concen¬ 
tration  in  the  critical  regions  and  sometimes  outside 
them.  It  is  suggested  that  complex  formation  is 
essential  for  separation  into  two  phases.  By  ex¬ 
tending  the  analogy  to  liquid-gas  systems,  it  is 
shown  that  di!Mx=dejMy,  where  d,  and  dv  are  the 
liquid  and  vapour  densities,  M  is  the  mol.  wt.,  and 
a-  and  y  are  the  association  factors  of  the  liquid  and 
vapour,  respectively.  From  this  it  is  possible  to 
calculate  the  association  factor  at  all  temperatures 


and  to  show  that  its  value  increases  with  decreasing 
temperature.  A.  E.  Mitchell. 

Rate  of  diffusion  and  nature  of  solvent.  G.  E. 
Muchin  and  G.  P.  Faermann  (Z.  physikal.  Chem., 
1926,  121,  180 — 188). — The  rates  of  diffusion  of 
acetic  acid  and  aniline  in  ethyl  alcohol,  benzene,  and 
acetonitrile  and  in  binary  (50%  by  weight)  mixtures 
of  these  solvents  have  been  investigated.  Determin¬ 
ations  of  the  viscosities  of  these  solvents  have  also 
been  made,  where  published  data  were  lacking.  No 
proportionality  between  viscosity  and  diffusion  con¬ 
stant  was  found,  in  opposition  to  the  Stokes-Einstein 
law ;  this  is  ascribed  to  chemical  action  between 
solvent  and  diffusing  solute.  L.  F.  Gilbert. 

Density  measurements  at  high  temperature. 
VII.  Densities  of  molten  lead-cadmium, 
cadmium-tin,  and  zinc-tin  alloys,  and  of  molten 
cadmium.  F.  Sauerwald  (Z.  anorg.  Chem.,  1926, 
153,  319 — 322). — A  modification  of  the  buoyancy 
method  for  determining  the  density  of  metals  with 
high  vapour  pressure  is  described.  The  specific 
volume  of  molten  cadmium  has  been  redetermined 
and  the  fact  established  that  molten  alloys  of  lead 
and  cadmium,  zinc  and  tin,  tin  and  cadmium  of  mean 
concentration  are  formed  from  their  components  with¬ 
out  volume  change.  M.  Carlton. 

Heats  of  mixing  of  molten  metals.  A.  Magnus 
and  M.  Mannheimer  (Z.  physikal.  Chem.,  1926,  121, 
267 — 288). — Direct  and  indirect  methods  have  been 
employed  in  a  study  of  the  heat  changes  on  mixing 
molten  lead  and  tin,  zinc  and  tin,  lead  and  cadmium, 
tin  and  cadmium,  and  bismuth  and  tin  in  various 
proportions.  L.  F.  Gilbert. 

Metallographic  observations  on  cuprous  oxide 
in  copper.  P.  Siebe  (Z.  anorg.  Chem.,  1926,  154, 
126 — 129). — In  normal  cast  copper,  the  cuprous  oxide 
forms  bands  of  the  eutectic  surrounding  the  grains 
of  copper.  The  beads  of  eutectic  are  larger  the 
slower  the  cooling.  When  copper  is  rolled,  the  beads 
of  eutectic  become  oval  and  form  lines  in  the  direction 
of  rolling.  At  temperatures  below  600°,  the  beads 
become  more  and  more  angular  with  falling  tem¬ 
perature,  and  cold-working  may  thus  be  distinguished 
from  hot-working.  When  copper  is  heated  at  1000°, 
the  beads  of  cuprous  oxide  increase  in  size ;  in  air, 
oxygen  is  absorbed  and  the  eutectic  is  gradually 
formed  throughout  the  mass.  A.  Geake. 

Miscibility  of  copper  and  of  tin  with  iron  in 
the  molten  state.  R.  Ruer  and  J.  Kuschmann 
(Z.  anorg.  Chem.,  1926,  153,  260 — 262). — Polemical 
against  Wever  and  Reinecken  (this  vol.,  475).  Two 
experiments  are  described  which  show  that  the 
systems  iron  and  copper  and  iron  and  tin  have  only 
a  limited  range  of  miscibility  in  the  liquid  state  and 
that  the  separation  into  two  layers  is  not  caused  by 
segregation  during  solidification  (cf.  Isaac  and  Tam- 
mann,  A,,  1907,  ii,  469).  A.  R.  Powell. 

Supersaturated  mixed  crystals  and  the  nature 
of  martensite.  R.  Ruer  (Z.  physikal.  Chem., 
1926,  121,  484 — 488). — Theoretical.  Supersaturated 
mixed  crystals  cannot  separate  from  solution. 
Martensite  is  not  a  true  solution  of  carbon  or  cementite 
in  a-iron.  Hardening  theories  based  on  the  possibility 
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of  true  solutions  of  carbon  or  cementite  in  a-iron  are 
untenable.  L.  F.  Gilbert. 

Binary  mixtures.  G.  C.  Schmidt  (Z.  physikal. 
Chem.,  1926,  121,  221 — 253). — The  heat  and  volume 
changes  which  occur  on  mixing  pairs  of  organic 
compounds  in  various  proportions  have  been  deter¬ 
mined.  The  vapour  pressures  of  these  mixtures  have 
also  been  determined,  and  in  some  cases  redetermined, 
at  different  temperatures  by  a  method  previously 
employed  (A.,  1922,  ii,  119).  At  low  temperatures, 
the  redetermined  values  do  not  agree  exactly  with 
those  first  obtained.  Use  is  made  of  the  results  to 
amplify  the  author’s  previously  expressed  views  (loc. 
cit .,  and  A.,  1922,  ii,  472)  on  the  inadequacy  of  the 
Dolezalek  theory  in  its  present  form. 

L.  F.  Gilbert. 

Organic  molecular  compounds.  XVII.  Be¬ 
haviour  of  decahydronaphthalene.  G.  Weissen- 
berger,  R.  Henke,  and  E.  Sperling  (Monatsh., 
1926,  46,  483 — 497 ;  cf.  this  vol.,  465,  466).— The 
vapour  pressures  at  20°  of  mixtures  of  decahydro¬ 
naphthalene  with  each  of  the  following  :  ?i-hexane, 
benzene,  toluene,  chloroform,  carbon  tetrachloride, 
trichloroethylene,  carbon  disulphide,  methyl,  ethyl, 
isopropyl,  and  isobutyl  alcohols,  methyl,  ethyl, 
isopropyl,  and  isobutyl  acetates,  ethyl  ether,  and 
acetone,  are  compared  with  the  values  required  by 
the  Raoult-van  ’t  Hoff  and  the  van  Laar  formulas. 
The  former  of  these  is  regarded  as  quite  adequate 
and  preferable  to  the  latter.  There  appears  to  be 
no  evidence  of  any  field  of  residual  affinity  for  deea- 
hydronaphthalene  in  any  of  these  mixtures,  with  the 
possible  exception  of  that  with  chloroform.  In 
addition,  values  are  recorded  for  the  vapour  pressures 
of  a  number  of  ternary  mixtures  containing  phenol, 
decahydronaphthalene,  and  the  solvents  methyl, 
ethyl,  isopropyl,  and  isobutyl  alcohols.  These  are 
homogeneous  in  all  cases  except  mixtures  with  methyl 
alcohol  and  more  than  1  mol.  of  hydrocarbon  to 
3  mols.  of  phenol,  which  separate  into  two  phases. 
These  data  confirm  the  conclusion  previously  arrived 
at  as  to  the  inertness  of  the  hydrocarbon.  The 
following  constants  are  recorded  for  decahydro¬ 
naphthalene  :  df  0-8865,  df  0-8772,  a  19-96,  b  0-1265. 

G.  M.  Bennett. 

Organic  molecular  compounds.  XIX.  Applic¬ 
ation  of  theory  of  residual  field.  G.  Weissen- 
berger  (Z.  anorg.  Chem.,  1926,  152,  333 — 341). — 
Vapour-pressure  measurements  for  binary  liquid 
systems  which  contain  molecular  compounds  have 
been  made  at  20°.  From  the  extent  to  which  two 
substances  combine  to  form  a  compound,  their 
residual  fields  are  estimated.  In  general,  it  appears 
that  constitutive  influences  are  such  that  the  greater 
the  complexity  of  a  molecular  compound  the  greater 
is  the  partition  of  the  available  residual  field  and  the 
less  is  the  stability.  Of  the  substances  examined, 
acetone  is  the  most  reactive.  R.  Cuthill. 

Binary  liquid  mixtures.  XXII.  Systems 
with  nitrobenzene  and  nitrophenols.  G.  Weis- 
senberger,  R.  Henke,  and  F.  Kawenoki  (J.  pr. 
Chem.,  1926,  [ii],  113,  171 — 180). — An  examination 
of  mixtures  of  nitrobenzene,  o-,  to-,  and  p-nitro- 


phenol  with  benzene,  carbon  disulphide,  chloroform, 
methyl  alcohol,  ether,  acetone,  and  ethyl  acetate, 
followed  by  a  discussion  of  the  relation  between  the 
vapour  pressures  and  the  heat  effects,  and  of  the 
part  played  by  the  nitro-  and  hydroxyl  groups  in 
the  attraction  or  repulsion  of  the  components. 

J.  S.  H.  Davies. 

Binary  liquid  mixtures.  XXIII.  Vapour 
pressure.  G.  Weissenberger  and  F.  Schuster 
(J.  pr.  Chem.,  1926,  [ii],  113,  180 — 184). — A  dis¬ 
cussion  of  the  relationship  between  the  form  of 
vapour-pressure  curves  and  association  and  molecular 
compound  formation  in  binary  liquid  mixtures  with 
special  reference  to  the  system  acetone-chloroform. 

J.  S.  H.  Davies. 

Vapour-pressure  lowering  as  a  function  of  the 
degree  of  saturation.  II.  I.  Bencowitz  and 
H.  T.  Hotchiss,  jun.  (J.  Physical  Chem.,  1926,  30, 
642 — 657). — Additional  experimental  evidence  is 
given  in  confirmation  of  two  previous  deductions  (cf 
this  vol.,  29).  L.  S.  Theobald. 

Temperature  of  the  vapour  evolved  from 
solutions.  E.  Reissmann  (Z.  angew.  Chem.,  1926, 
39,  770). — A  refutation  of  Block’s  criticism  (this  vol., 
474)  of  the  author’s  earlier  paper  (cf.  A.,  1925,  ii,  105). 
The  temperature  of  the  vapour  above  a  boiling  solution 
of  a  salt  is  shown  to  be  approximately  the  same  as 
that  of  the  solution  and  not  100°.  A.  R.  Powell. 

Is  orthoboric  acid  volatile  in  steam  ?  R. 
Nasini  (Atti  R.  Accad.  Lincei,  1926,  [vi],  3,  247 — 
250). — Contrary  to  the  statement  of  Anschutz  and 
Riepenkroger  (A.,  1925,  ii,  1084),  orthoboric  acid 
distils  in  steam  at  reduced  pressure  if  the  temperature 
is  not  below  60°,  whilst  at  higher  temperatures  boric 
acid  volatilises  even  at  the  ordinary  pressure.  It  is 
hence  probable  that  orthoboric  acid  is  transported  as 
such  in  steam,  although  at  the  higher  temperatures 
steam  may  carry  over  meta-  or  even  pyro-boric  acid. 

T.  H.  Pope. 

Selective  solvent  action.  V.  Salting  in.  R. 
Wright  (J.C.S.,  1926,  1203 — 1207;  cf.  A.,  1925,  ii, 
1144). — Instances  of  increased  solubility  at  20°  of 
water-soluble  and  alcohol-soluble  solutes  in  50%  (by 
weight)  aqueous  alcohol  are  recorded  and  discussed. 

S.  K.  Tweedy. 

Method  for  determining  solubility  of  sparingly 
soluble  substances.  S.  Mitchell  (J.C.S.,  1926, 
1333 — 1336). — The  solubilities  of  sparingly  soluble 
substances  have  been  measured  by  an  optical  method, 
based  on  the  shifting  of  interference  bands.  A  pre¬ 
liminary  calibration  is  carried  out  with  solutions  of 
the  substances  of  known  concentration,  the  com¬ 
pensator  readings  being  usually  a  linear  function  of 
the  %  saturation.  For  solutions  of  benzene  in  water, 
the  calibration  curve  is  not  linear.  S.  K.  Tweedy. 

Solubility  of  beryllium  oxide  in  solutions  of 
its  salts.  N.  V.  Sidgwick  and  N.  B.  Lewis  (J.C.S., 
1926,  1287 — 1302). — In  presence  of  beryllium  oxide' 
saturated  solutions  of  beryllium  sulphate,  selenate, 
and  oxalate  contain  more  of  the  respective  salts. 
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The  proportions  thus  dissolved  are  1,  1,  and  3  mols. 
for  4  mols.  of  the  oxide.  The  viscosities  of  neutral 
and  basic  solutions  of  these  salts  and  the  conductivities 
of  neutral  and  basic  beryllium  chloride  and  oxalate 
solutions  are  recorded  at  25°,  together  with  the  f.  p. 
of  neutral  oxalate  solutions.  The  assumption  of  the 
complex  cation  [Be,.rBeO]",  where  x  on  the  whole  is 
less  than  4,  explains  the  results  with  the  sulphate 
and  selenate  solutions ;  a  structure  is  ascribed  to  the 
crystalline  hydrate  of  beryllium  oxalate  which 
explains  its  anomalous  properties.  The  large  in¬ 
crease  in  solubility  of  this  salt  in  presence  of  the 
oxide  may  be  due  to  the  latter  replacing  a  molecule 
of  water  besides  combining  with  the  beryllium  ion. 
Examination  of  the  system  beryllium  oxalatc-oxalic 
acid-water  at  25°  did  not  reveal  the  existence  of 
acid  salts  (cf.  Rosenheim  and  Woge,  A.,  1898,  ii,  71). 
Beryllium  benzenesulphonale  and  p - toluen esulphonale 
were  obtained  as  crystals  containing  4H20 ;  the 
solubilities  at  25°  of  the  respective  anhydrous  salts 
were  53-8%  and  39-2%.  S.  K.  Tweedy. 

Crystallisation  of  supersaturated  solutions  of 
sodium  sulphate  and  carbonate.  N.  V.  Tancov 
(J.  Russ.  Phys.  Chem.  Soc.,  1925,  57,  215—220).— 
From  supersaturated  solution,  sodium  sulphate 
separates  at  first  as  the  heptahydrate  alone.  Super¬ 
saturated  solutions  of  sodium  carbonate  deposit  first 
a  hydrate  of  unknown  composition  which  has  a  slight 
positive  temperature  coefficient  of  solubility  and 
undergoes  ready  transformation  into  the  heptahydrate 
at  temperatures  above  15°  or  into  the  decahydrate 
at  temperatures  below  15°.  In  order  to  avoid  extran¬ 
eous  seeding  of  supersaturated  solutions,  it  is  necessary 
to  wash  the  apparatus  and  its  supports  with  hot 
chromic  acid  mixture  and  to  steam  for  about  an  hour. 

T.  H.  Pope. 

Molecular  contraction  in  solutions  at  different 
temperatures.  J.  N.  Rakshit  (Z.  Elektrochem., 
1926,  32,  276 — 281). — The  molecular  contractions  of 
aqueous  solutions  of  potassium  chlorate,  sodium 
carbonate,  sodium  sulphate,  calcium  sulphate  di¬ 
hydrate,  manganous  sulphate  (anhydrous  and  tetra- 
hydrate),  ferrous  sulphate  heptahydrate,  cadmium 
sulphate  8/3  hydrate,  and  of  ethyl  alcohol  have  been 
measured  at  different  concentrations  and  at  tem¬ 
peratures  ranging  from  10°  to  60°.  In  all  cases,  the 
molecular  contraction  decreases  with  increase  of 
temperature,  and  this  may  be  attributed  either  to  an 
increased  coefficient  of  expansion  of  the  hydrated 
solute  or  to  its  progressive  dissociation.  The  results 
are  discussed  particularly  with  regard  to  the  connexion 
between  the  heat  of  solution  and  the  work  involved 
in  the  chemical  and  physical  changes  which  the 
constituents  of  the  solution  undergo ;  they  show  that 
most  of  the  earlier  thermochemical  measurements  must 
have  been  influenced  by  temperature  and  concentra¬ 
tion.  N.  H.  Hartshorne. 

Contraction  constants  of  salt  hydrates.  A. 
Balandin  (Z.  physikal.  Chem.,  1926, 121,  299—306). 
— A  test  has  been  made  of  the  applicability  of  the 
formula  previously  put  forward  (A.,  1925,  ii,  637)  for 
the  contractions  which  occur  in  reactions  of  the  types 


M+0=M0,  M0+S03=MS04,  and  MS04+nH20  = 
MS04,nH20,  where  M  is  a  metal;  the  formula  is 
approximately  valid  for  most  of  the  reactions.  The 
variations  of  the  contraction  constants  are  correlated 
with  differences  of  chemical  constitution. 

L.  F.  Gilbert. 

Distribution  of  electrolytes  between  two 
liquid  phases.  S.  A.  Voznesenski  and  K.  V. 
Tschmutov  (J.  Russ.  Phys.  Chem.  Soc.,  1925,  57, 
343 — 346). — The  expression  c1m'l"’*/c2=k,  where 
c1  and  c2  are  the  respective  concentrations  of  the 
undissociated  part  of  an  electrolyte  in  the  two  phases, 
m-y  and  m2  the  mol.  wts.  of  the  electrolyte  in  the  two 
phases,  and  k  the  partition  constant,  depending  on  the 
temperature  and  pressure  (cf.  Schilov  and  Lepin, 
A.,  1922,  ii,  626,  824)  and  the  equation  c1=c2/^/I'1, 
where  /„  is  the  coefficient  of  activity  of  the  electrolyte 
according  to  Debye’s  theory  (cf.  Debye  and  Hiickel, 
A.,  1923,  ii,  459,  724)  and  Debye’s  dissociation 
constant,  lead  to  the  expression  c2fi/c2=kkv  The 
coefficient  of  activity  may  be  calculated  approximately 
in  accordance  with  the  formula  log/„=— GZ^C/ 
(. DT )3/2,  where  G  is  the  concentration  determined 
analytically,  Z  the  valency  of  the  ion,  D  the  dielectric 
constant,  T  the  absolute  temperature,  and  G  has  the 
value  1-86  x  10°.  These  relations  hold  only  when 
( 1 )  the  two  phases  are  virtual  ly  insoluble  in  one  another 
so  that  the  dielectric  constant  of  the  aqueous  phase 
remains  unchanged,  (2)  the  influence  of  the  distributed 
electrolyte  on  the  mutual  solubility  of  the  phases  is 
negligible,  (3)  the  concentrations  of  the  electrolyte  are 
sufficiently  low,  (4)  the  electrolyte  is  “  strong,”  and 
(5)  influences  of  hydration,  solvation,  etc.,  are  absent. 

Investigation  of  the  distribution  of  hydrochloric 
and  picric  acids  between  water  and  benzene  at  17° 
shows  that  the  above  relationships  are  valid  only  at 
very  low  concentrations  of  these  electrolytes,  their 
inapplicability  at  higher  concentrations  being  appar¬ 
ently  due  to  the  influence  on  the  mutual  solubilities 
of  the  two  phases.  T.  H.  Pope. 

Adsorption  of  some  organic  acids  by  two 
active  carbons  of  different  origin.  P.  Surun 
(Compt.  rend.,  1926,  182,  1544 — 1546). — The  adsorp¬ 
tion  of  two  varieties  of  carbon  activated  by  heat  and 
by  impregnation  with  zinc  chloride  have  been 
measured,  using  various  concentrations  of  acetic, 
oxalic,  tartaric,  and  citric  acids.  The  adsorbent  was 
shaken  with  the  solutions  for  30  min.  and  separated 
by  centrifuging.  The  adsorption  agrees  with  the 
usual  formula,  but  the  conclusions  of  Fromageot  and 
Wurmser  (A.,  1925,  ii,  384)  are  not  substantiated. 
On  the  contrary,  the  adsorption  is  found  to  decrease 
with  an  increase  in  the  number  of  carboxyl  groups, 
independently  of  the  concentrations  of  the  solutions 
employed.  J.  Grant. 

Adsorption.  II.  Adsorption  by  coconut  char¬ 
coal  of  saturated  vapours  of  some  pure  liquids. 
III.  Stages  in  the  adsorption  by  coconut  char¬ 
coal  from  vapour  mixtures  of  alcohol  and 
benzene  and  of  acetone  and  benzene.  F.  G. 
Tryhorn  and  W.  F.  Wyatt  (Trans.  Faraday  Soc., 
1926,  21,  134 — 146). — See  this  vol.,  346. 
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Adsorption  from  viscous  media  by  charcoal. 
II.  G.  Weissenberger,  S.  Baumgarten,  and  R. 
Henke  (Monatsh.,  1926, 46,  679 — 700). — The  relation¬ 
ship  between  the  amounts  adsorbed  at  equilibrium 
and  the  viscosity  of  the  medium  previously  deduced 
(Weissenberger  and  Waldmann,  A.,  1925,  ii,  655)  has 
been  verified  by  measurements  of  the  adsorption  of 
iodine  or  Sudan  II  in  o-,  m-,  and  p-methylcycfo- 
hexanols,  oleic  acid,  90%  lactic  acid,  and  67%  aqueous 
sucrose  solutions  (the  viscosities  being,  respectively, 
27-31,  29-72,  39-75,  36-32,  72-06,  and  95-05  times  as 
great  as  that  of  water)  by  four  varieties  of  charcoal. 
For  different  chemical  media,  no  simple  relation  exists 
between  the  viscosity  and  either  the  time  taken  to 
attain  equilibrium  or  the  amount  of  adsorption,  whilst 
the  order  of  adsorption  capacity  of  the  various  char¬ 
coals  also  varies  from  medium  to  medium ;  it  follows 
that  the  chemical  nature  of  the  medium  affects  the 
time  taken  to  attain  equilibrium,  the  amount  of 
adsorption,  and  the  adsorption  capacity  of  the  various 
charcoals.  Figures  are  recorded  showing  the  variation 
of  the  adsorption  from  equivalent  solutions  as  the 
composition  of  the  solvent  is  varied  by  diluting  the 
methylcycfohexanols  with  alcohol,  oleic  acid  with 
benzene,  and  lactic  acid  and  sucrose  solutions  with 
water.  The  results  do  not  always  agree  satisfactorily 
with  Freundlich’s  formula  (A.,  1907,  ii,  155),  especially 
in  the  case  of  mixtures,  but  agreement  with  the 
authors’  exponential  relationship  is  in  all  cases  good. 
The  values  for  (3  and  1/y  (he.  tit.)  for  the  solvents 
employed  are,  respectively,  1-555  and  0-585,  0-939  and 
0-359,  0-876  and  0-441,  0-160  and  0-264,  1-670  and 
0-592,  3-980  and  0-069.  J.  W.  Baker. 

Adsorption  phenomena.  G.  Testoni  (Annali 
Chim.  Appl.,  1926,  16,  45 — 52). — The  action  of 
solutions  of  basic  dyes,  acid  dyes,  and  mineral  salts 
on  silica,  aluminium  hydroxide,  and  kaolin  has  been 
studied.  The  basic  dyes  were  adsorbed  by  silica, 
forming  a  coloured  substance  which  resisted  the  action 
of  water,  but  only  a  few  acid  colours  gave  similar 
results.  With  aluminium  hydroxide,  no  basic  dyes 
were  adsorbed,  but  acid  dyes  were  taken  up  promptly. 
Kaolin  adsorbed  more  generally  than  silica  or  alumin¬ 
ium  hydroxide,  but  made  no  distinction  between  basic 
and  acid  dyes.  The  quantity  of  dyes  adsorbed 
varied  with  concentration  in  accord  with  Ostwald’s 
law.  In  certain  cases,  a  colourless  liquid  could  be 
obtained  with  silica  or  aluminium  hydroxide.  Experi¬ 
ments  with  a  solution  of  Congo-red  and  equal  weights 
of  aluminium  hydroxide,  kaolin,  and  barium  sulphate 
gave  very  divergent  results.  Aluminium  hydroxide 
decolorised  the  solution  completely,  forming  a  bright 
red  lake ;  kaolin  adsorbed  55%  of  the  colour,  forming 
a  violet  lake,  whilst  barium  sulphate  adsorbed  40%, 
forming  a  pale  rose  lake.  The  behaviour  of  these 
adsorbents  in  contact  with  solutions  of  copper 
sulphate,  nickel  sulphate,  cobalt  chloride,  and  the 
corresponding  ammonia  compounds  was  also 
examined.  Silica  adsorbed  more  than  aluminium 
hydroxide,  but  kaolin  was  found  to  be  inactive.  The 
ammonia  solutions  showed  much  greater  adsorption 
than  neutral  solutions.  With  0-2%  solutions  of  copper 
sulphate,  nickel  sulphate,  and  cobalt  chloride, 
decomposition  took  place  with  the  formation  of  the 


respective  hydroxides  and  of  colloidal  aluminium 
hydroxide.  R.  Sansone. 

Adsorption.  IV.  Sorption  phenomena  and 
chemical  processes.  S.  Liepatov  (Kolloid-Z., 
1926,  39,  127 — 140). — The  sorption  of  various 
electrolytes  by  starch,  manganese  dioxide,  and 
nitroalizarin  has  been  studied.  The  sorption  velocity 
depends  on  the  nature  of  the  sorbent  and  of  the  solvent 
containing  the  electrolyte ;  it  increases  with  rise  of 
temperature  and  with  the  smallness  of  the  sorbent 
particles.  The  sorption  velocity  is  a  diffusion  velocity 
and  its  kinetics  must  therefore  be  based  on  Nernst’s 
diffusion  theory.  Manganese  dioxide  and  nitro¬ 
alizarin  form  chemical  compounds  with  free  alkali 
hydroxides.  The  case  of  the  sorption  of  a  base  from 
a  salt  is  a  chemical  process  of  distribution  of  the  base 
between  the  acid  of  the  sorbent  and  that  remaining 
in  solution.  The  sorption  reversibility  is  a  specific 
property  of  the  system  and  cannot  be  anticipated  on 
the  basis  of  Gibbs’  theory.  An  extension  of  Schmidt’s 
sorption  equation  (A.,  1895,  ii,  39;  1910,  ii,  1041; 
1911,  ii,  969;  1912,  ii,  236)  is  advanced  which  takes 
into  account  a  maximum  of  the  sorption.  It  is  valid 
for  the  cases  studied  and  elucidates  satisfactorily  the 
processes  concerned.  N.  H.  Hartshorne. 

Surface  actions.  R.  Dubrisay  (Compt.  rend., 
1926,  182,  1463—1465;  cf.  this  vol.,  672).— The 
adsorption  of  various  dyes  from  aqueous  solutions 
by  sand,  kieselguhr,  asbestos,  and  cotton  has  been 
investigated  colorimetrically.  In  all  cases,  the  ad¬ 
sorption  is  increased  by  the  addition  of  0-5%  of 
sodium  chloride  to  the  solution,  confirming  the  author’s 
previous  results  (loc.  tit.)  for  the  effect  of  electrolytes 
on  adsorption  at  the  surface  of  contact  of  water  and 
benzene.  This  is  further  confirmed  by  observations 
on  the  height  to  which  water  and  colouring  material 
rise  when  strips  of  filter-paper  are  immersed  in  the 
solution.  W.  Hume-Rothery. 

Interfacial  tensions  between  organic  liquids 
and  water  or  aqueous  solutions.  J.  R.  Pound 
(J.  Physical  Chem.,  1926,  30,  791—817;  cf.  J.C.S., 
1923, 123,  578). — The  interfacial  tensions  of  42  organic 
liquids  against  water  and  against  aqueous  solutions 
of  hydrochloric  acid,  sulphuric  acid,  and  sodium 
hydroxide  and  chloride  have  been  measured  at  30°  by 
the  capillary  tube  method  (Reynolds,  J.C.S.,  1921, 
119,  469).  The  densities  of  the  mutually  saturated 
solutions  were  also  determined.  The  variations  of 
these  interfacial  tensions  with  time  were  observed 
over  long  periods.  When  two  partly  miscible  liquids 
saturate  each  other,  their  densities  usually  change 
in  the  normal  manner,  and  with  allowance  for  this, 
constancy  of  interfacial  tension  over  many  days  is 
shown  to  hold  between  many  pairs  of  liquids.  Purific¬ 
ation  of  an  organic  liquid  tends  to  raise  the  interfacial 
tension  and  make  it  less  variable  with  time.  Many 
mixtures  of  organic  liquids,  however,  have  with  water 
and  aqueous  solutions  interfacial  tensions  which  are 
constant  over  long  periods,  but  certain  impurities 
greatly  influence  this  factor  and  usually  cause  it  to 
decrease  continuously  with  the  time  of  contact. 
Interfacial  tension  between  saturated  solutions  is 
lower  the  greater  the  mutual  solubility  of  the  two 
liquids  concerned.  With  certain  esters  and  dilute 
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acid  and  alkali  solutions,  the  interfacial  tensions, 
owing  to  hydrolysis,  decrease  with  time,  the  products 
of  hydrolysis  increasing  the  mutual  solubility  or  giving 
a  contaminated  interface.  A  mixture  of  oils  often 
has  an  interfacial  tension  against  a  given  solution 
lower  than  the  average  tension  of  the  components. 
Further,  the  tension  against  sodium  chloride  solution 
is  greater  than  that  against  water  and  any  variation 
with  time  is  usually  less.  L.  S.  Theobald. 

Surface  tension  of  molten  metals  and  alloys. 
I.  Method  of  maximum  bubble  pressure  and 
the  surface  tension  of  mercury  and  bismuth. 
F.  Satjerwald  and  G.  Death  (Z.  anorg.  Chem.,  1926, 
154,  79 — 92).— The  maximum  bubble  pressure 
method  is  suitable  for  determining  the  surface  tension 
of  metals  at  high  temperatures.  Measurements  with 
mercury  at  the  ordinary  temperature  showed  that 
for  substances  which  do  not  wet  the  glass  or  silica 
capillaries  the  outer  diameter  of  the  capillary  must 
be  used  in  calculating  the  surface  tension,  and  that 
the  end  of  the  capillary  must  be  several  mm.  beneath 
the  surface.  The  result  was  independent  of  the  nature 
of  the  gas  when  this  was  air,  nitrogen,  carbon  dioxide, 
or  hydrogen,  and  of  the  time  of  formation  of  a  bubble 
when  this  was  varied  from  several  secs,  to  30 — 10  secs. 
The  values  found  for  mercury  for  temperatures  up  to 
200°  lie  between  those  of  Hagemann  (Diss.,  Freiburg, 
1914)  and  Hogness  (A.,  1922,  ii,  29) ;  at  19°  and  201°, 
the  surface  tension  is,  respectively,  473  and  429 
dynes /cm.  Measurements  were  made  with  bismuth 
between  583°  and  779°,  using  hydrogen,  and  the 
results  accord  well  with  those  of  Hogness  ( loc .  tit.) 
between  300°  and  500°,  and  of  Smith  at  750°.  The 
surface  tension  is  354  dynes/cm.  at  590°,  and  the 
temperature  coefficient  is  0-060.  A.  Geake. 

Determination  and  importance  of  surface 
tension  of  sucrose  solutions.  P.  Honig  (Chem. 
Weekblad,  1926,  23,  265 — 269). — The  surface  ten¬ 
sions  of  pure  sucrose  solutions,  as  measured  by  the 
Traubc  stalagmometer  and  the  torsion  method  of 
du  Nouy  (J.  Gen.  Physiol.,  1919,  1,  521),  show  close 
agreement,  increasing  regularly  with  the  concentra¬ 
tion.  With  molasses,  both  methods  show  irregularities 
and  differences,  and  it  is  found  impossible  to  use  the 
measurement  of  surface  tension  for  testing  raw  sugars. 
Norit  is  found  to  be  more  suitable  than  kieselguhr 
for  removing  wax,  peptones,  and  other  colloidal 
materials  from  sucrose  solutions.  S.  I.  Levy. 

Measurement  of  surface  tension.  R,  Goiffon 
(Bull.  Soc.  Chim.  biol.,  1926,  8,  165 — 169). — A  very 
thin  sheet  of  platinum  is  suspended  vertically  from  a 
suitable  balance  over  the  liquid  the  surface  tension 
of  which  is  to  be  measured.  The  vessel  containing 
the  liquid  is  raised  until  the  platinum  enters  the  liquid, 
and  is  then  slowly  lowered  until  the  lower  edge  of  the 
sheet  just  touches  the  liquid  surface,  as  is  shown  by 
the  weight  becoming  constant  although  the  vessel 
is  again  slightly  lowered.  The  surface  tension  (A) 
is  given  by  the  expression  (P0— P;)/2Z,  where  P0=wt. 
of  sheet  in  air,  P,=wt.  just  touching  the  liquid 
surface,  and  Z= width  of  sheet.  In  practice,  the  sur¬ 
face  tension  is  usually  obtained  by  measuring 
P0--Pi  for  pure  water  and  for  the  liquid  under 


examination.  Then A=(P0— P,)/(P0— PH]0)75,  taking 
75  dynes  as  the  surface  tension  of  water  at  18°. 

C.  P.  Stewart. 

Drop-weight  method  of  measuring  surface 
tension.  T.  Iredale  (Nature,  1926, 118,  48 — 49). — 
Polemical  and  explanatory  (cf.  Harkins,  this  vol., 
568).  A.  A.  Eldridge. 

Surface  tension  of  crystals  of  barium  sulphate 
and  gypsum.  D.  Balarev  (Z.  anorg.  Chem.,  1926, 
154,  170 — 172). — From  the  data  of  Hulet  for  the 
solubility  of  coarse  and  finely-divided  material, 
Jones  (A.,  1913,  ii,  300)  has  calculated  the  abnormally 
high  values  1300  and  1050  dynes/cm.  for  the  surface 
tensions  of  barium  and  calcium  sulphates  respectively. 
The  solubility  of  Hulet’s  finely-ground  material, 
besides  being  high  on  account  of  the  presence  of 
barium  chloride  in  the  sulphate,  is  also  increased  by 
the  destruction  of  the  crystal  form  produced  by 
grinding.  The  new  surfaces  formed  are  more  soluble 
on  account  of  their  abnormality  and  irregularity,  and 
not  on  account  of  their  size,  and  ultra-microscopic 
dust  is  also  formed.  By  breaking  thin  plates  of 
gypsum  into  several  parts  under  a  saturated  solution, 
the  conductivity  of  the  solution  is  increased  several 
percent.  A.  Geake. 

Spreading  of  oxyhsemoglobin.  E.  Gorter  and 
F.  Grendel  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1926,  29,  371 — 382). — The  spreading  of  oxyhsemo¬ 
globin  solutions  has  been  studied  by  use  of  the 
Langmuir-Adam  apparatus.  On  water  of  pa  7  a 
considerable  time  is  necessary  for  the  maximum 
spreading  to  be  reached,  the  surface  occupied  by  1  mol. 
being  then  1400 — -1600  X 10" 16  cm.2  Spreading  is 
very  much  more  rapid  on  buffer  mixtures  of  pn  4 — 5 
and  is  practically  instantaneous  at  pB  3.  In  the 
latter  case,  the  spreading  is  double  the  value  for  solu¬ 
tions  of  pm  5-5 — 8.  It  is  not  the  pa  of  the  liquid, 
however,  which  alone  determines  the  spreading,  for 
on  a  O'OOlA-hydrochloric  acid  solution  the  spreading 
is  often  no  more  than  100  XlO*16  cm.2  Probably 
the  pa  in  the  surface  is  the  decisive  factor,  and  this  is 
much  nearer  the  neutral  point  in  hydrochloric  acid 
solution  without  buffer,  because  the  protein  and 
carbonate  in  the  haemoglobin  solution  bind  the  acid. 
The  rapidity  of  spreading  is  dependent  on  temperature, 
as  also  is  the  maximum  final  area  for  solutions  of  high 
])n,  but  not  for  strongly  acid  solutions.  The  coefficient 
of  compressibility  increases  with  increasing  ps  and 
temperature,  and  the  effect  is  reversible  unless  the 
film  has  been  broken.  As  observed  by  Marcelin  for 
fatty  acids  (A.,  1925,  ii,  772),  the  molecules  of  protein 
at  the  surface  behave,  under  low  pressure,  as  a  dilute 
solution  or  gas.  The  spreading  is  probably  due  to  the 
gradual  solution  in  water  of  the  amino-  or  amino-acid 
groups  of  the  protein,  which  must  therefore  each 
occupy  about  20  A.2  of  the  surface.  At  a  pK  value 
higher  than  5,  a  double  layer  is  probably  formed. 
The  possible  arrangement  of  the  oxyhaemoglobin 
molecules  in  the  red  corpuscles  is  discussed  and,  in 
connexion  with  the  effect  of  acid  on  the  spreading  of 
the  protein,  it  is  suggested  that  any  theory  of  muscular 
contraction  should  take  this  into  consideration. 

M.  S.  Burr. 
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Liesegang's  rings.  K.  Jablczynski  and  S. 
Kobryner  (Rocz.  Chem.,  1926,  6,  182 — 189). — See 
this  vol.,  473. 

Permeability  of  collodion  membranes.  R. 
Collander  (Soc.  Sci.  Fennica,  Comment.  Biol.,  1926, 
II  [6],  1 — 48). — In  continuation  of  previous  work  on 
copper  ferrocyanide  membranes  (A.,  1924,  ii,  154; 
1925,  ii,  201),  experiments  have  been  made  with 
collodion  membranes.  The  first  was  obtained  from 
an  ethereal  alcoholic  solution  by  drying,  and  the 
second  and  third  were  swollen  by  treatment  with  68% 
and  80%  aqueous  alcohol,  respectively.  For  various 
compounds,  mainly  organic  acids  and  alcohols,  the 
permeability  P,  given  by  Pl(c0—  c2)=100c2,  where  cfl 
is  the  initial  concentration  of  substance  and  c2  is 
the  concentration  on  the  other  side  of  the  membrane 
after  time  t,  has  been  measured.  The  results  show 
that  molecular  size,  in  so  far  as  it  may  be  measured  by 
mol.  refraction,  is  the  chief  factor  in  determining  the 
speed  of  transmission  through  the  membrane.  The 
limiting  mol.  sizes  for  the  three  grades  of  membranes 
are  044,  0-53,  and  0-63  gg,  respectively.  The 
collodion  membrane  behaves  as  an  ultrafilter,  and, 
with  increasing  mol.  size,  the  permeability  velocity 
decreases  much  faster  than  the  diffusion  coefficient, 
especially  with  denser  membranes.  Mol.  size  is  not, 
however,  the  sole  factor  in  the  process ;  in  certain 
cases,  solubility  and  perhaps  adsorption  are  involved. 

The  difference  of  permeability  of  ions  of  electrolytes 
towards  collodion  membranes  is  unconnected  with 
any  specific  variation  in  the  condition  of  the  collodion, 
such  as  occurs  with  membranes  of  protoplasm.  The 
author  agrees  with  Michaelis  (cf.  this  vol.,  120,  349) 
that  the  volume  of  the  ions  concerned  is  the  import¬ 
ant  factor,  and  that  anions  of  strong  electrolytes  are 
practically  impermeable,  especially  when  multi-valent. 

Comparison  with  the  behaviour  of  copper  ferro¬ 
cyanide  membranes  shows  remarkable  similarity. 
A  difference  is  shown  in  the  abnormally  great  per¬ 
meability  of  ferrocyanide  membranes  for  water. 
This  may  be  explained  by  their  power  of  binding 
water,  possibly  in  an  adsorbed  condition.  The  author 
points  out  the  excellent  agreement  between  his 
results  and  those  recently  obtained  by  Fujita 
(this  vol.,  574).  C.  H.  D.  Clark. 

Rapid  method  of  dialysis  and  its  application 
to  the  preparation  of  dialysed  ferric  hydroxide. 
R.  Fabre  and  H.  Penal  (Bull.  Soc.  Chim.  biol.,  1926, 
8,  199 — 202). — The  speed  of  dialysis  is  greatly 
increased  by  passing  a  stream  of  air  or  other  suitable 
gas  through  the  dialysing  fluid.  In  preparing  a 
colloidal  solution  of  ferric  hydroxide,  the  ferric 
chloride  is  decomposed  by  the  addition  of  potassium 
hydrogen  carbonate,  first  solid,  and  finally  in  saturated 
solution.  Dialysis  for  3  days  with  continuous  agit¬ 
ation  gives  a  crystalloid-free  solution  containing  about 
1-25%  of  Fe203.  This  can  be  concentrated  to  any 
desired  extent  by  ultrafiltration.  C.  P.  Stewart. 

Enzyme  purification  by  electrodialysis  and 
electro-osmosis.  R.  Fricke,  F.  A.  Fischer,  and 
H.  Borchers  (Kolloid-Z.,  1926,  39,  152—165).— 
The  purification  of  trypsin  and  invertase  by  electro¬ 
dialysis  and  by  electro-osmosis  using  a  Prausnitz 
apparatus  (Z.  Elektrochem.,  1922,  28,  27)  is  described. 


As  in  earlier  experiments  with  malt  diastase  (A.,  1924,  i, 
469),  the  chief  advantage  of  electrodialysis  lies  in 
the  ease  with  which  electrolytes  and  proteins  are 
removed  by  this  process,  whilst  carbohydrates  are 
scarcely  removed  at  all.  Greater  efficiency  is  to  be 
expected  from  the  electro-osmotic  method  if  it  were 
further  developed.  The  increase  in  the  inactivation 
velocity  with  increasing  degree  of  purity  is,  how¬ 
ever,  a  great  hindrance  to  the  perfection  of  these  and 
other  methods.  N.  H.  Hartshorne. 

Solutions  of  sulphur,  selenium,  and  tellurium 
in  pyrosulphuric  acid.  R.  Auerbach  (Z.  physikal. 
Chem.,  1926,  121,  337 — 360). — Measurements  of  the 
specific  heats  of  liquid  and  solid  pyrosulphuric  acid 
and  of  the  heat  of  fusion  of  this  substance  have  been 
made.  The  cryoscopic  constant,  as  calculated  from 
these  data,  has  been  used  to  determine  the  apparent 
mol.  wts.  of  sulphur,  selenium,  and  tellurium  in 
pyrosulphuric  acid  solution.  An  apparatus  suitable 
for  the  necessary  f ,-p.  determinations  is  described.  It 
is  considered  that  sulphur  dissolves  as  S.,,  S.,03  not 
being  formed ;  metalloidal  selenium  dissolves  "as  Se2, 
“  metallic  ”  selenium  as  Se,  and  tellurium  as  Te. 

L.  F.  Gilbert. 

Calculation  of  ebullioscopic  constants.  N.  de 
Kolosovski  (J.  Chim.  phys.,  1926,  23,  352 — 358). — 
Combination  of  the  equation  of  van ’t  Hoff,  the  law  of 
Trouton,  and  the  relation  between  critical  temperature 
and  b.  p.  leads  to  the  equation  E—0-000095MT= 
0-000057 M Tc  for  the  molecular  rise  of  b.  p.,  in  which 
T  is  the  b.  p.  and  Tc  the  critical  temperature  of 
the  solvent  of  mol.  wt.  M.  The  values  of  E  thus 
calculated  are  in  substantial  agreement  with  those 
obtained  by  other  methods,  except  where  marked 
association  or  dissociation  occurs.  Little  advantage 
is  gained  by  replacing  the  simple  Trouton  rule  by 
one  of  the  more  complex  expressions. 

W.  Httme-Rothery. 

Application  of  spectrographic  methods  to  the 
study  of  complexes  in  solution.  P.  Job  (Compt. 
rend.,  1926,  182,  1621—1623;  cf.  this  vol.,  571).— 
The  existence  of  KI3  and  of  KBrI2  in  alcoholic 
solutions,  and  of  KHgCl3  and  of  K.2CdBrj  in  aqueous 
solutions,  is  demonstrated  by  the  author’s  spectro¬ 
graphic  method,  and  approximate  values  for  the 
equilibrium  coefficients  are  given.  Potassium  iodide 
exists  as  triple  molecules  in  alcoholic  solutions. 

J.  S.  Carter. 

Thomas  Graham's  characterisation  of  the 
colloid  state.  P.  P.  von  Weimarn  (Kolloid-Z., 
1926,  39,  172 — 173). — Graham’s  conception  of  the 
colloid  state  is  discussed  and  it  is  shown  that  his  views 
on  this  were  not  nearly  so  narrow  as  is  frequently 
supposed.  N.  H.  Hartshorne. 

Origin  of  the  charge  on  colloidal  particles. 

H.  B.  Oakley  (J.  Physical  Chem.,  1926,  30,  902 — 
916;  cf.  Wilson,  A.,  1918,  ii,  260).— The  theory  of 
surface  ionisation  is  developed  to  explain  the  charge 
on  colloids.  By  combining  the  equation  for  the  Don- 
nan  equilibrium  with  that  for  the  dissociation  of  weak 
acids  or  bases,  the  views  of  Loeb  are  shown  to  explain 
the  general  behaviour  of  colloids  (silicic  acid)  towards, 
acids,  bases,  and  salts.  The  results  of  Bradfield 
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(A.,  1923.  ii,  470)  with  clay  suspensions  agree  closely 
with  those  predicted  by  the  theory.  The  nature  of 
the  electrical  double  layer  of  colloids  is  also  discussed 
in  the  light  of  the  theory,  and  the  present  method  of 
measuring  the  charge  on  colloids  is  adversely  criticised. 

L.  S.  Theobald. 

Dispersoid  synthesis  of  gold.  III.  P.  P. 
von  Weimarn  (Kolloid-Z.,  1926,  39,  166 — 172; 
cf.  A.,  1923,  ii,  645,  869;  1925,  ii,  196).— Solutions 
of  colloidal  gold  in  pure  glycerol  have  been  prepared 
by  the  decomposition  by  heat  of  auric  chloride  or 
chloroauric  acid  and  by  the  citrate  or  tartrate  methods, 
and  in  distilled  and  tap  water,  using  human  saliva  as 
a  dispersing  agent.  The  glycerol  solutions  can  be 
kept  in  open  vessels  for  about  a  year  without  the 
formation  of  mould.  They  can  be  heated  to  290° 
and  solidified  at  about  —200°  to  transparent  jellies 
and  glasses.  The  saliva-prepared  solutions  by 
evaporation  at  the  ordinary  temperature  deposit  a 
red  precipitate  in  concentric  rings.  The  precipitate 
is  redispersible  in  distilled  water.  The  author  states 
that  in  this  and  previous  work  he  has  never 
encountered  anything  which  contradicts  his  pre¬ 
cipitation  laws.  N.  H.  Hartshorne. 

Colloidal  gold  and  an  organic  gold  compound 
obtained  biochemically.  G.  Rimini  (Gazzetta, 
1926,  56,  161 — 164). — If  gold  chloride  solution  is 
mixed  with  a  paste  of  100  g.  of  freshly  pressed  dis¬ 
tillery  yeast  in  about  500  c.c.  of  water  and  the  mixture 
allowed  to  undergo  auto-digestion  at  about  30 — 35°, 
an  organic  gold  compound  of  acid  character  is  formed, 
and  may  be  precipitated  from  the  filtered  solution  by 
means  of  sodium  hydroxide  solution.  If  the  mixture 
of  gold  chloride  and  yeast  suspension  is  freed  from 
liquid  shortly  after  preparation,  and  the  residue 
treated  for  12  hrs.  with  sodium  hydroxide  solution 
(d  1-28)  and  then  filtered  through  calcined  asbestos, 
careful  acidification  of  the  filtrate  in  the  cold  with 
concentrated  hydrochloric  acid  gives  a  yellowish- 
white  precipitate  which  gradually  turns  violet- 
brown  ;  when  the  acid  is  removed  by  washing  with 
water,  this  precipitate  dissolves  in  water  to  give  a 
solution  showing  all  the  characters  of  colloidal  gold 
solution.  T.  H.  Pope. 

Colloidal  manganese  dioxide.  A.  Steopoe 
{Bui.  Chim.,  Soc.  Romana  Stiinte,  1925,  28,  83 — 85). — 
Reduction  of  potassium  permanganate  solutions  by 
gaseous  ethylene  yields  stable  sols  of  manganese 
dioxide  (cf.  Spring  and  Boeck,  A.,  1888,  i,  228).  The 
stability  reaches  a  maximum  at  a  manganese  dioxide 
concentration  of  approx.  0T882  g. /litre.  A  sol  of 
this  concentration  was  preserved  in  a  rubber-stoppered 
vessel  for  195  days.  H.  E.  F.  Notton. 

Reactions  between  solid  substances  reduced 
to  the  colloidal  state.  E.  Sterkers  and  R. 
Bredeau  (Compt.  rend.,  1926,  182,  1549—1551).— 
By  means  of  a  “  colloid  mill,”  metallic  oxides  have 
been  made  to  combine  with  fatty  acids  of  high  mol.  wt. 
A  solution  of  the  fatty  acid  in  a  suitable  solvent  is 
introduced  into  the  mill  with  the  finely-powdered 
metallic  oxide,  and  the  compound  is  obtained  in  a 
colloidal  form  which  solidifies  when  the  solvent 


evaporates.  Calcium  resinate,  zinc  oleate,  and 
magnesium  stearate  have  been  prepared.  J.  Grant. 

Mechanism  of  emulsification.  A.  J.  Stamm 
and  E.  0.  Kraemer  (J.  Physical  Chem.,  1926,  30, 
992 — 1000). — Recent  studies  of  emulsions  indicate 
the  inadequacy  of  the  “  oriented  wedge  ”  theory  of 
emulsions.  Insufficient  attention  has  been  directed 
to  the  mechanism  of  emulsification,  which  consists 
of  (1)  a  pulverisation  of  both  phases  into  lamellae 
and  drops  and  (2)  a  coagulation  or  reunion  of  the 
drops  of  one  or  of  both  phases.  The  function  of  an 
emulsifying  agent  is  to  protect  the  drops  of  one  phase 
to  a  certain  extent  whilst  permitting  the  coagulation 
of  the  other  phase,  which  then  forms  the  dispersion 
medium.  The  stabilising  action  is  probably  depend¬ 
ent  on  the  formation  at  the  interface  of  a  film  the 
properties  of  which  are  determined  by  the  geometrical 
shape  and  the  size  of  the  constituent  molecules. 

L.  S.  Theobald. 

Concentration  and  purification  of  solutions 
of  hydrophilic  colloids.  H.  Bechhold  and  E. 
Heymann  (Biochem.  Z.,  1926,  171,  33 — 39). — The 
statement  of  Reitstotter  and  Lasch  (this  vol.,  352) 
that  solutions  of  gelatin  cannot  be  concentrated  by 
ultrafiltration  is  contradicted.  Gelatin  and  glue 
solutions  can  be  fractionated  by  ultrafiltration,  but 
the  fractions  so  obtained  are  not  identical  with  those 
obtained  by  fractional  precipitation  with  magnesium 
sulphate.  Glue  can  be  partly  freed  from  breakdown 
products  and  mineral  impurities  by  washing  on  the 
ultra-filter,  yielding  a  product  of  increased  tenacity. 
In  contradistinction  to  electrodialysis,  electro-ultra¬ 
filtration  effects  the  separation  of  non-electrolytes, 
and  simultaneously  fractionates  and  concentrates  the 
colloidal  constituents.  E.  C.  Smith. 

Scattering  of  light  by  silicate  solutions.  P.  B. 
Ganguly  (J.  Physical  Chem.,  1926,  30,  706 — 712). — 
Aqueous  solutions  of  commercial  sodium  silicate  show 
a  scattering  power  greater  than  that  of  ordinary 
molecular  solutions,  and  the  rate  of  change  of  this 
property  with  increasing  ratio  Si02  :  Na20  increases 
suddenly  after  the  ratio  3  is  exceeded.  Ultra- 
microscopical  examination  shows  the  number  of 
particles  per  c.c.  to  increase  also  at  this  point.  The 
initial  scattering  power  decreases  with  time  until 
an  equilibrium  value  is  reached.  With  a  ratio  2  and  a 
solution  2-5  molar  with  respect  to  silica,  this  required 
50  hrs.  It  is  concluded  that  the  solutions  contain 
colloidal  aggregates  or  micelles  which  increase  in 
concentration  or  size  (or  both)  as  the  ratio  Si02  :  Na20 
increases,  and  that  the  amount  of  colloidal  matter 
increases  rapidly  after  the  ratio  3  is  reached  (cf. 
Harman,  this  vol.,  478).  L.  S.  Theobald. 

Cholesterol  and  lecithin  suspensions.  P.  Rona 
and  W.  Deutsch  (Biochem.  Z.,  1926, 171,  89 — 118). — 
The  flocculation  of  cholesterol  suspensions  in  buffer 
solutions  of  Jf/500  concentration  occurs  between 
Ph  2-4  and  3-2,  irrespective  of  the  buffer  used  and 
without  buffer  at  2-4.  The  flocculation  of  suspensions 
of  lecithin  occurs  under  the  same  conditions  between 
Ph  l-73  and  1-75.  Addition  of  chlorides  accelerates 
the  flocculation,  activity  increasing  with  the  valency 
of  the  cation  and  with  diminishing  pa.  Addition  of 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


793 


mixtures  of  chlorides  of  uni-  and  bi-valent,  and  uni- 
and  ter-valent  metals  causes  a  great  increase  in  the 
rate  of  flocculation.  In  the  case  of  lecithin  suspen¬ 
sions,  the  alkali  metals  are  practically  without  effect, 
the  chlorides  of  bi-  and  ter-valent  metals  being 
increasingly  active,  and  mixtures  of  salts  showing  an 
antagonistic  action.  Differences  of  pn  are  of  little 
significance.  Lecithin  exerts  a  strongly  inhibitory 
action  on  the  flocculation  of  cholesterol,  even  in 
extremely  small  concentration.  The  mixed  sus¬ 
pension  behaves  like  a  pure  lecithin  suspension,  except 
that  flocculation  is  delayed.  isoButylurethane  has 
no  effect  on  the  flocculation  of  cholesterol  or  of 
lecithin.  Thymol  has  no  effect  on  cholesterol,  but 
increases  the  extent  and  rate  of  flocculation  of  lecithin. 
The  addition  of  alkali  or  lecithin  increases  the  stability 
of  the  suspension.  E.  C.  Smith. 

Comparison  of  the  heat  effect  of  the  swelling 
and  mercerisation  of  cellulose  with  absorption 
and  X-ray  spectrographic  experiments.  J.  R. 
Katz  (Z.  Elektrochem.,  1926,  32,  269 — 274). — The 
relationship  between  the  beneficial  influence  of  a  low 
temperature  on  the  mercerisation  of  cellulose  and  the 
development  of  heat  in  this  process  is  complicated 
by  the  fact  that  it  is  irreversible.  Great  significance 
is  to  be  attached  to  measurements  of  the  heat  effect 
on  swelling  as  a  function  of  the  sodium  hydroxide 
concentration,  or  rather  to  a  simultaneous  consider¬ 
ation  of  these  measurements  and  the  absorption  curve 
for  the  same  cellulose,  since  mercerisation  probably 
depends  more  on  the  quantities  of  sodium  hydroxide 
and  water  absorbed  than  on  the  concentration  of  the 
mercerising  solution.  The  heat  effect-concentration 
curve  of  Barratt  and  Lewis  (A.,  1922,  i,  526)  is 
compared  with  a  typical  absorption  curve  of  Yieweg 
(cf.  A.,  1907,  i,  893).  Both  show  two  points  of 
inflexion  at  approximately  the  same  concentrations 
of  sodium  hydroxide,  viz.,  10- — 15%  and  30%. 
This  similarity  between  the  two  curves  agrees  with 
Vieweg’s  hypothesis  that  the  inflexions  are  due  to 
the  formation  of  alkali-cellulose  compounds,  but  if 
such  were  the  case,  it  -would  be  expected  that  the  heat 
effect  curve  would  be  parallel  to  the  concentration 
axis  between  its  two  inflexions,  whereas  actually  it 
rises  steeply.  Facts  connected  with  the  water  and 
sodium  hydroxide  absorption  and  with  the  alteration 
in  the  space  lattice  in  this  part  of  the  curve  are  cited 
as  possible  explanations  of  the  discrepancy.  Further 
evidence  in  support  of  the  compound  hypothesis  is 
given  by  the  X-ray  spectrograms  of  cellulose  mer¬ 
cerised  in  sodium  hydroxide  solutions  having  con¬ 
centrations  between  10  and  15%.  These  show  a 
characteristic  pattern  the  intensity  of  which  increases 
with  increasing  sodium  hydroxide  percentage.  Within 
this  region  too  the  heat  effect  curve  show^s  a  relatively 
large  development  of  heat  with  increasing  sodium 
hydroxide  percentage,  which  can  be  explained  as  due 
to  the  heat  of  formation  of  a  compound  giving  the 
characteristic  spectrogram  referred  to  above.  For  a 
given  concentration  of  sodium  hydroxide,  this  pattern 
has  a  greater  intensity  the  lower  the  temperature  of 
mercerisation,  and  thus  shows  a  similarity  to  other 
characteristics  of  the  mercerised  state.  The  irreversi¬ 
bility  of  the  mercerisation  process  and  the  consequent 


difficulty  of  treating  it  thermodynamically  are 
discussed.  N.  H.  Hartshorne. 

Swelling  of  cellulose.  R.  0.  Herzog  (Kolloid-Z., 
1926,  39,  98 — 107). — The  swelling  of  cellulose  fibres 
in  aqueous  solutions  of  electrolytes  is  discussed,  with 
many  references  to  previous  work.  Swelling  is 
connected  with  the  formation  of  chemical  compounds 
between  the  cellulose  and  the  electrolyte ;  in  other 
words,  with  the  transformation  of  a  hoinopolar 
radical  lattice  into  a  heteropolar  ion  lattice.  On 
account  of  the  probable  similarity  in  the  structure 
of  all  polysaccharides,  the  results  obtained  with 
cellulose  may  be  supposed  to  be  characteristic  of  the 
whole  class  of  substances.  Thus  polysaccharides 
containing  no  electrolytes  do  not  swell  in  -water, 
whilst  the  tumefactory  behaviour  of  others  has  been 
traced  to  the  presence  of  electrolytes  (e.g.,  phosphoric 
acid  combined  with  amylopectin  has  been  found  by 
Samec  to  cause  the  swelling  of  starch).  The  evidence 
for  the  formation  of  compounds  between  cellulose 
on  the  one  hand  and  bases,  Schweizer’s  reagent,  copper 
diethylenediamine  hydroxide,  nitric  acid,  and  con¬ 
centrated  solutions  of  alkali  and  alkaline-earth  salts 
on  the  other  is  recorded  and  their  constitution  dis¬ 
cussed.  The  combination  of  water  with  the  ions  and 
the  cellulose  molecule,  the  action  of  the  water  on  the 
crystallite  aggregate  (volume  increase  and  mer¬ 
cerisation  contraction),  the  alteration  in  elastic 
properties  due  to  swelling,  and  the  complications 
caused  by  the  irregularity  of  and  impurities  in  the 
natural  product  also  receive  treatment. 

N.  H.  Hartshorne. 

Preparation  of  very  strongly  stretched  gelatin 
and  its  X-ray  diagram.  Gelatin  and  collagen. 
O.  Gerngross  and  J.  R.  Katz  (Kolloid-Z.,  1926,  39, 
181 — 183). — A  method  for  stretching  gelatin  up  to 
five  times  its  original  length  is  described.  The  X-ray 
diagram  of  the  product  is  much  more  like  the  diagram 
of  collagen  than  is  that  of  gelatin  stretched  only  to  twice 
its  original  length,  described  in  an  earlier  communic¬ 
ation  (Naturwiss.,  1925, 13,  901). 

N.  H.  Hartshorne. 

Cleavage  of  strongly  stretched  gelatin.  J.  R. 
Katz  and  0.  Gerngross  (Kolloid-Z.,  1926,  39,  180 — 
181). — Gelatin  stretched  to  five  times  its  original 
length  and  dried  in  air  show's  a  tendency  to  crack  in 
the  direction  of  stretching.  By  further  drying  in 
a  vacuum  and  then  tapping  with  a  hammer,  it  breaks 
up  into  threads  similar  in  appearance  to  asbestos. 

N.  H.  Hartshorne. 

Swelling  and  osmotic  pressure  of  gelatin  in 
salt  solutions.  J.  H.  Northrop  and  M.  Kttnitz 
(J.  Gen.  Physiol.,  1926,  8,  317 — 337). — The  effect  of 
salts  on  the  swelling  of  gelatin  at  pK  4-7  is  closely 
paralleled  by  the  effect  on  the  osmotic  pressure,  and 
up  to  an  increase  in  volume  of  about  800%  the  bulk 
modulus  (calculated  from  the  swelling  and  the 
osmotic  pressure)  is  constant.  If  any  of  the  salts 
increases  the  swelling  above  this  point,  the  modulus 
decreases,  showing  that  the  elastic  limit  has  been 
exceeded,  a  deduction  which  explains  the  fact  that 
gelatin  sw'ollen  in  acid  returns  to  its  original  volume 
after  removal  of  the  acid,  whereas  gelatin  swollen  in 
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salt  solution  does  not  do  so.  The  modulus  of  elasticity 
of  gelatin  swollen  in  salt  solutions  varies  in  the  same 
way  as  the  bulk  modulus  calculated  from  the  swelling 
and  the  osmotic  pressure.  The  increase  in  osmotic 
pressure  caused  by  the  salt  disappears  on  removal  of 
the  salt.  The  observed  osmotic  pressure  is  much 
greater  than  that  calculated  from  the  Donnati  equili¬ 
brium  except  in  the  case  of  aluminium  chloride,  where 
the  calculated  and  observed  values  agree  closely. 
The  increase  in  swelling  in  salt  solutions  is  caused  by 
an  increase  in  osmotic  pressure  due,  probably,  to  a 
change  in  the  osmotic  pressure  of  the  gelatin  itself 
rather  than  to  a  change  in  ion  concentration. 

C.  P.  Stewart. 

Elasticity  of  jellies  of  cellulose  acetate  in 
relation  to  their  physical  structure  and  chemical 
equilibria.  H.  J.  Poole  (Trans.  Faraday  Soc., 
1926,  21,  S2— 106).— See  this  vol.,  353. 

Adsorption.  XIV.  Influence  of  hydrogen 
ions  on  the  stability  of  sols.  S.  Ghosh  and  N.  R. 
Dhar  (J.  Physical  Chem.,  1926,  30,  830 — 844;  cf. 
A.,  1925,  ii,  386,  778). — Existing  work  on  the  coagul¬ 
ation  of  sols  in  the  presence  of  various  concentrations 
of  hydrogen  ions  is  explained  by  (1)  adsorption  of 
ions  carrying  the  same  charge  as  the  sol,  (2)  hydrolysis 
of  the  sols  and  formation  of  acids  which  stabilise 
them,  and  (3)  hydrolysis  of  coagulating  electrolytes. 
Addition  of  acids  renders  the  sols  unstable  by  checking 
hydrolysis,  whilst  alkalis  stabilise  by  extending 
hydrolysis.  Results  now  obtained  show  that  the 
peptising  influence  of  hydrogen  ions  is  less  marked 
when  sols  of  ferric  and  chromium  hydroxides  are 
coagulated  by  sodium  acetate  as  compared  with 
potassium  or  sodium  chlorides.  Potassium  oxalate 
is  a  more  effective  coagulant  for  ferric  hydroxide  sol 
than  potassium  sulphate,  in  each  case  in  presence  of 
hydrochloric  acid.  With  increasing  concentration 
of  this  acid,  the  precipitation  value  of  the  latter 
remains  constant,  whilst  that  of  the  former  increases. 
In  the  case  of  chromium  hydroxide  sol,  the  coagulating, 
power  of  potassium  sulphate  at  first  remains  constant 
in  the  presence  of  increasing  amounts  of  sulphuric 
acid  and  then  increases ;  that  of  the  oxalate  increases 
throughout.  At  a  definite  concentration  of  acid, 
the  coagulating  powers  become  equal.  Sodium 
potassium  tartrate,  in  the  absence  of  hydrochloric 
acid,  is  a  better  coagulant  than  potassium  sulphate, 
but  in  the  presence  of  acid  the  converse  is  true.  The 
importance  of  (1)  in  coagulation  has  been  overlooked 
by  Tartar  and  Gailey  (A.,  1922,  ii,  829)  and  the 
influence  of  hydrogen  ions  over-emphasised. 

L.  S.  Theobald. 

Precipitation  of  mastic  suspensoids.  H.  V. 
Tartar  and  C.  Z.  Draves  (J.  Physical  Chem.,  1926, 
30,  763 — 776;  cf.  Tartar  and  Gailey,  A.,  1922,  ii, 
829).— The  precipitation  of  mastic  suspensoids  at  25° 
has  been  examined  in  relation  to  the  hydrogen-ion 
concentration  of  the  dispersion  medium.  Merck’s 
powdered  mastic  and  mastic  from  tears  of  the  original 
gum  were  precipitated  by  potassium  chloride.  The 
two  varieties  of  different  dispersity  and  concentration 
showed  differences  in  acidity  which  were  maintained 
practically  unchanged  after  precipitation  (cf.  Pauli 
and  Matula,  A.,  1917,  ii,  563;  Browne,  A.,  1923,  ii, 


244).  Ultrafiltration  and  dialysis  showed  the  pn 
value  of  a  mastic  suspensoid  to  be  due  to  organic  acid 
in  true  solution.  In  agreement  with  Michaelis  and 
co-workers  (A.,  1921,  ii,  682;  1922,  ii,  429),  it  is 
found  that  the  greater  the  hydrogen-ion  concentra¬ 
tion  the  less  the  amount  of  potassium  chloride  required 
for  the  precipitation  of  the  suspensoid.  Dispersity 
and  concentration  affect  coagulation  only  through 
their  effect  on  hydrogen-ion  concentration,  which,  in 
the  absence  of  added  electrolyte,  is  greater  the  greater 
the  concentration  of  the  sol,  and  increases  with  rate 
of  formation  of  the  sol.  The  decrease  in  acidity  with 
dilution  explains  the  rule  of  Burton  and  Bishop 
(A.,  1921,  ii,  176)  that  dilution  increases  the  concen¬ 
tration  of  uni-univalent  salt  required  for  precipitation. 
The  logarithm  of  the  dilution  of  potassium  chloride 
required  for  coagulation  varies  linearly  with  the 
Px  for  each  variety  of  mastic.  The  corresponding 
curves  run  parallel  to  each  other  between  the  range 
Px  2-4  to  5-0,  sols  from  Merck’s  mastic  requiring  a 
greater  concentration  of  salt  at  a  given  pn-  The 
suspensoids  of  a  given  variety  of  mastic  precipitate 
at  approximately  the  same  value  for  pa  with  hydro¬ 
chloric  acid  alone,  independent  of  concentration  or 
dispersity.  Beyond  pn  6-0,  they  all  precipitate  with 
nearly  the  same  concentration  of  potassium  chloride. 

L.  S.  Theobald. 

Adsorption  of  ions  in  connexion  with  their 
coagulative  power.  K.  C.  Sen  (Kolloid-Z.,  1926, 
39,  140 — 152). — The  lowering  of  the  charge  on  a 
colloid  may  be  due,  not  only  to  the  electrical  adsorp¬ 
tion  of  oppositely  charged  ions,  but  also  to  adsorption 
under  the  influence  of  chemical  forces.  On  account 
of  this  chemical  attraction,  many  univalent  ions,  e.g., 
organic  cations  and  silver,  show  an  abnormally  great 
coagulative  power,  and  the  deviations  from  the  simple 
Schulze-Hardy  valency  rule  may  be  thus  explained. 
The  chemical  attraction  is  independent  of  the  electrical 
nature  of  the  colloid  surface,  but  depends  to  some 
extent  on  its  magnitude.  Adsorption  on  a  precipit¬ 
ated  substance  is  chiefly  influenced  by  this  factor, 
but  at  the  same  time  a  small  degree  of  electrical 
adsorption  is  also  possible  because  in  the  presence  of 
water  the  surface  of  the  adsorbent  is  not  electrically 
neutral.  Many  experiments  with  ions  of  equal 
valency  have  supported  completely  the  view  of 
Freundlich  (A.,  1907,  ii,  939)  that  ions  with  the 
greatest  coagulative  power  are  the  most  strongly 
adsorbed  and  vice  versa.  If  the  adsorption  values 
are  expressed  in  mols.,  the  theoretical  relationship 
between  the  adsorbed  quantities  of  ions  of  different 
valency  and  their  coagulative  power  is  complicated, 
but  if  they  are  expressed  in  equivalents,  in  most 
cases  practically  identical  ion  series  are  obtained, 
not  only  for  coagulative  power,  but  for  cataphoretic 
and  electro-osmotic  experiments,  and  also  adsorp¬ 
tion.  The  results  are  discussed  in  relation  to  a  paper 
by  Ostwald  (Kolloid-Z.,  1920,  26,  28,  69). 

N.  H.  Hartshorne. 

Coagulation  of  alkali-blue-tannin  sols  by 
electrolytes.  H.  Freundlich  and  S.  Mitsukuri 
(Kolloid-Z.,  1926,  39,  123 — 127). — The  coagulation 
of  alkali-blue  sols  containing  tannin  by  different 
electrolytes  has  been  investigated  at  different  tannin 
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concentrations.  Towards  electrolytes  with  univalent 
inorganic  cations  tannin  acts  as  a  sensitiser  at  all 
concentrations;  towards  electrolytes  with  bivalent 
cations  it  sensitises  at  small  and  protects  at  greater 
concentrations,  Whilst  towards  tervalent  cations  its 
protective  action  preponderates.  The  addition  of 
tannin  does  not  alter  the  cataphoretic  migration 
velocity  to  any  marked  extent;  the  view  of  Brossa 
(A.,  1923,  i,  397)  that  tannin  sensitises  by  dehydration 
and  not  by  discharging  the  colloid  particles  is  thus 
confirmed.  The  increase  in  protective  action  with 
the  cation  valency  of  the  electrolyte  is  in  harmony 
with  the  behaviour  of  other  hydrophile  colloids  as 
regards  protective  action  (e.g.,  gum  arabic  on  silver 
sol).  N.  H.  Hartshorne. 

Formula  for  the  critical  coagulation  con¬ 
centration  of  electrolytes  for  the  precipitation  of 
mastic  sol.  T.  Tsuji  (Kolloid-Z.,  1926,  39,  110— 
112). — Determinations  have  been  made  of  the  critical 
concentrations  of  sodium  and  potassium  chlorides 
required  to  coagulate  mastic  sol  at  different  hydrogen- 
ion  concentrations.  The  critical  concentrations  are 
for  these  salts  independent  of  the  concentration  of 
the  colloid.  The  following  equation  has  been  found  : 
M^/(i™-i™)=K,  where  Ii  is  a  constant,  i0  the 
maximum  critical  coagulation  concentration  of  electro¬ 
lytes  of  which  the  action  is  independent  of  the  colloid 
concentration,  and  i  and  h  are  the  concentrations 
of  the  salt  and  hydrogen  ions,  respectively,  which 
must  be  combined  to  precipitate  the  colloid.  The 
equation  is  easier  to  manipulate  than  that  of  Michaelis 
and  Hirabayashi  (A.,  1922,  ii,  429). 

N.  H.  Hartshorne. 

Reciprocal  action  between  colloidal  solutions. 
I.  Relation  between  mutual  flocculation, 
protective  action,  and  sensitisation  in  the 
reciprocal  action  of  two  sols.  A.  Rabinerson 
(Kolloid-Z.,  1926,  39,  112 — 123). — The  behaviour 
as  regards  flocculation,  protective  action,  and  sensi¬ 
tisation  of  the  following  mixtures  of  sols  has  been 
investigated  :  ferric  oxide  and  Prussian-blue,  silver 
and  ferric  oxide,  ferric  oxide  and  night-blue,  ferric 
oxide  and  dextrin,  Prussian-blue  and  albumin, 
silver  and  albumin,  silver  and  mastic,  ferric  oxide 
and  albumin.  Each  pair  in  varying  proportions  was 
observed  for  24  hrs.,  both  in  absence  of  electrolytes 
and  in  different  concentrations  of  sodium  chloride. 
In  the  former  case,  flocculation  occurs  if  the  colloids 
are  oppositely  charged  and  the  curve  showing  the 
relation  between  degree  of  flocculation  and  composi¬ 
tion  has  a  well-defined  maximum  corresponding  with 
complete  precipitation.  In  all  cases  the  degree  of 
flocculation  increases  with  increasing  sodium  chloride 
concentration,  but  the  position  of  the  maximum 
remains  unaltered.  Sensitisation  and  protective 
action  are  only  manifestations  of  different  flocculation 
conditions ;  in  different  electrolyte  concentrations 
the  same  quantity  of  one  colloid  may  either  sensitise 
or  protect  the  other.  Protective  action  is  exerted 
by  hydrophobe  as  well  as  by  hydrophile  colloids,  but 
in  the  former  case  the  protecting  colloid  must  be 
more  stable  than  that  protected.  It  appears  that 
a  colloid  present  in  excess  may  protect  another  more 


sensitive,  at  electrolyte  concentrations  which  lie 
between  the  coagulation  values  of  the  two  sols. 

N.  H.  Hartshorne. 

Solution  of  silver  micelles  by  hydrogen 
peroxide.  Adsorption  compounds  or  astoicheio- 
metric  compounds  in  silver  sols  and  precipitates. 
A.  Fodor  (Kolloid-Z.,  1926,  39,  173— 178).— The 
fading  of  colour  which  occurs  when  hydrogen 
peroxide  in  the  presence  of  acids  or  ammonia  reacts 
with  silver  sols  has  been  studied.  It  has  been  found 
that,  not  only  silver  sols,  but  also  coarsely-dispersed 
silver  precipitates  are  similarly  dissolved.  The  finer 
particles  of  a  silver  precipitate  dissolve  in  hydrogen 
peroxide  which  has  been  de-acidified  by  shaking  with 
barium  carbonate,  but  the  coarser  particles  and  the 
micelles  in  a  silver  sol  do  not.  The  process  of  solution 
in  all  cases  consists  of  the  oxidation  of  the  silver 
by  the  peroxide  to  silver  hydroxide  and  the  solution 
of  this  by  acid  (or  ammonia).  Only  the  weakest 
acids  (e.g.,  amino-acids)  are  necessary.  The  reason 
for  the  solution  of  fine  particles  of  precipitate  without 
the  addition  of  any  acid  is  that  these  particles  carry 
adsorbed  carbonic  acid.  The  mechanism  of  the 
process  and  the  constitution  of  the  micelles  or  particles 
in  this  and  other  cases  are  discussed. 

N.  H.  Hartshorne. 

Action  of  protective  colloids  on  mercuric 
iodide.  J.  Sameshima  and  T.  Suzuki  (Bull.  Chem. 
Soc.  Japan,  1926,  1,  81 — 83). — When  1  c.c.  of  0J2V- 
mercuric  chloride  and  potassium  iodide  solutions, 
respectively,  are  added  to  100  c.c.  of  0-0025%  gelatin 
solution,  retarded  deposition  of  red  mercuric  iodide 
occurs;  when  1-5  c.c.  and  0-005%  gelatin  solution 
are  used,  there  is  a  pink  turbidity,  which  separates 
into  a  red  precipitate  and  a  white,  turbid  liquid ;  and 
when  the  gelatin  is  of  concentration  0-01%  or  more, 
the  precipitate  is  yellow,  changing  to  white  and 
eventually  to  red.  Yellow  mercuric  iodide  is  always 
the  initial  product,  envelopment  of  the  particles  by 
gelatin  preventing  their  conversion  into  the  red  form. 
The  white  substance  is  a  compound  of  93%  of  mercuric 
iodide  and  7  %  of  gelatin.  Other  albuminoid  substances 
exhibit  similar  protective  action,  which,  however, 
is  not  proportional  to  the  gold  number  of  the  colloid. 

S.  K.  Tweedy. 

Change  in  the  caseinogen  constituent  in  the 
lime-caseinogen-calcium  phosphate  complex, 
and  the  influence  of  rennin  on  this  complex. 
C.  Porcher  (Compt.  rend.,  1926, 182,  1420 — 1422). — 
Alkaline  [lime]  caseinogen  complexes  are  altered  by 
heating  in  proportion  to  their  alkalinity,  phosphoric 
acid  being  split  off  from  the  protein  molecule.  Sub¬ 
sequent  addition  of  phosphoric  acid  and  of  rennin 
cause  increasing  diminution  in  the  firmness  of  the 
curd  formed.  Addition  of  formaldehyde  inhibits 
coagulation  when  the  temperature  is  sufficiently  high ; 
this  is  only  slightly  affected  by  the  addition  of  phos¬ 
phoric  acid  to  the  heated  formolised  complex.  It  is 
thus  possible  (cf.  this  vol.,  677)  to  act  on  either  the 
phosphatic  or  the  caseinogen  constituent.  The  latter 
appears  to  be  the  determining  factor  in  the  case  of 
coagulation  by  rennin.  H.  J.  Evans. 
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Grain  size  and  the  quantum  theory  of  photo¬ 
graphic  exposure.  M.  C.  Hylan  (J.  Physical 
Chem.,  1926,  30,  845 — 848;-  cf.  Germann  and  Hylan, 
A.,  1924,  ii,  9,  409). — Emulsions  of  silver  iodide  free 
of  adsorbed  impurities  show  the  finer  grained  emulsion 
to  be  faster  than  the  coarser  grained,  and  thus  afford 
support  for  the  theory  of  Germann  and  Hylan  ( loc . 
cit.)  as  opposed  to  the  views  of  Silberstein’  (Phil.  Mag., 
1922,  44,  257)  and  Bawling  (B.,  1924,  693). 

L.  S.  Theobald. 

Quantitative  study  of  the  association  of 
mercuric  chloride.  F.  Bourion  and  E.  Rouyer 
(Compt.  rend.,  1926,  182,  1546 — 1549). — An  attempt 
is  made  to  reconcile  the  authors’  conclusion  that  at 
100°  an  equilibrium  exists  between  simple  and  triple 
mercuric  chloride  molecules  (A.,  1923,  ii,  568)  with 
Linhart’s  view  that  at  25°  and  40°  there  is  an  equili¬ 
brium  between  the  simple  and  double  molecules 
(A.,  1915,  ii,  99).  J.  Grant. 

Dissociation  constants  of  weak  acids  and 
bases  from  solubility  measurements.  N.  R. 
Dhar  (Z.  anorg.  Chem.,  1926,  153,  323—331 ;  cf. 
A.,  1913,  ii,  565;  Z.  Elektrochem.,  1913,  19,  407; 
A.,  1915,  ii,  532). — Sparingly  soluble  bases  are  more 
soluble  in  the  solution  of  a  salt  of  a  weak  base  and 
strong  acid  than  in  water,  and  weak  acids  are  more 
soluble  in  solutions  of  sodium  salts  of  weak  acids 
than  in  water.  Dissociation  constants  of  weak  acids 
may  be  calculated  by  a  simple  equation  from  data 
of  solubility  measurements. 

Data  for  the  solubility  of  boric  and  arsenious  acids 
at  33°  are  evaluated  in  this  manner.  M.  Carlton. 

Theory  of  dielectric  polarisation  in  salt 
solutions.  L.  Ebert  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1926,  29,  454 — 461). — From  a  consider¬ 
ation  of  the  specific  polarisation  of  a  solution  and  of 
the  solvent,  as  determined  by  the  dielectric  constant, 
an  expression  has  been  deduced  for  w,  the  relative 
number  of  dipoles  fixed  by  one  molecule  of  the  solute. 
This  quantity  has  been  calculated  for  potassium  and 
barium  chlorides,  cadmium  bromide,  and  tetra- 
propylammonium  iodide  at  different  concentrations 
from  the  experimental  data  of  several  investigators, 
and  the  results  appear  to  be  in  qualitative  agreement 
with  the  values  obtained  by  other  methods,  e.g., 
electrolytic  transference.  For  the  last  two  salts, 
w  diminishes  considerably  with  increase  in  concen¬ 
tration.  In  the  case  of  cadmium  bromide,  this  is 
probably  to  be  ascribed  to  the  replacement  of  Cd+  + 
ions  by  CdBr+  ions,  which  are  both  larger  and  have  a 
smaller  charge  than  the  former,  and  therefore  less 
attractive  power.  M.  S.  Burr. 

Activity  coefficients  of  hydrogen  chloride  in 
non-aqueous  solutions.  W.  W.  Luoasse  (Z. 
physikal.  Chem.,  1926, 121,  254— 266).— The  activity 
coefficients  of  hydrogen  chloride  in  aqueous  glycerol 
solutions  (1  and  5  mol.  %  of  glycerol)  have  been  deter¬ 
mined  by  a  potentiometric  method.  These  coeffi¬ 
cients  and  also  those  similarly  obtained  by  Harned 
and  Fleysher  (A.,  1925,  ii,  538)  with  solutions  of 
hydrogen  chloride  in  aqueous  ethyl  alcohol,  and  by 
Nonhebel  and  Hartley  (ibid.,  1061)  with  solutions  of 
hydrogen  chloride  in  methyl  alcohol,  agree  with  those 


calculated  by  Hiickel’s  equation  over  the  hydrogen 
chloride  concentration  range  0-005  to  IM.  Hiickel’s 
equation  is  thus  substantiated  with  solvents  of  widely 

different  dielectric  constants.  L.  F.  Gilbert. 

» 

[E.M.F.  measurements  with]  aqueous 
solutions  of  simple  electrolytes.  H.  S.  Harned 
and  G.  Akerloe  (Physikal.  Z.,  1926,  27,  411--448).— 
In  reference  to  the  theory  of  electrolytes  put  forward 
by  Debye  and  Hiickel,  the  authors  have  reviewed  the 
available  E.M.F.  data  for  reversible  cells  containing 
solutions  of  chlorides  and  sulphates  of  the  alkali  and 
alkaline-earth  metals.  In  the  case  of  solutions  con¬ 
taining  a  single  electrolyte,  the  results  are  in  satis¬ 
factory  agreement  with  Hiickel’s  simplified  general 
formula  for  the  activity  coefficient  of  an  electrolyte  (A., 
1925,  ii,  513).  In  the  case  of  mixed  solutions,  the  agree¬ 
ment  is  not  nearly  so  good,  except  for  those  solutions 
containing  chlorides  only.  R.  Cuthill. 

Activity  coefficients  and  transport  numbers 
of  barium  bromide.  R.  W.  Gelbach  and  W.  F. 
Hubpice  (J.  Amer.  Chem.  Soc.,  1926,  48,  1504 — 1506). 
— From  the  E.M.F.  measurements  at  25°  of  some 
concentration  cells  (cf.  Pearce  and  Gelbach,  A.,  1925, 
ii,  867),  the  activity  coefficients  and  transport  numbers 
(cf.  Maclnnes  and  Beattie,  A.,  1920,  ii,  466)  of  barium 
bromide  are  calculated.  The  geometric  mean  activity 
coefficients  agree  closely  with  those  calculated  for 
barium  chloride  from  f.-p.  data  (cf.  Lewis  and  Linhart, 
ibid.,  97).  S.  K.  Tweedy. 

Aqueous  solutions  of  sodium  silicates.  HI. 
Sodium-ion  activity.  R.  W.  Harman  (J.  Physical 
Chem.,  1926,  30,  917—924;  cf.  this  vol.,  478).— 
Measurements  of  the  activity  of  the  sodium  ion  in 
aqueous  solutions  of  sodium  silicates  of  the  ratios 
Na20  :  Si02,  1:1,  1:2,  1:3,  and  1  :  4  at  concen¬ 
trations  ranging  from  1-0  to  0-lAf„,  at  25°  have  been 
made  by  the  electrometric  method.  The  curve 
obtained  by  plotting  the  activity  coefficient,  y, 
against  weight  normality,  N„,  shows  a  minimum 
(at  0-2Ar„)  only  in  the  case  of  the  ratio  1:1.  In 
concentrated  solution,  the  values  of  y  for  the  ratio 
1  :  1  show  that  40%  of  the  total  sodium  exists  in  the 
active  ionic  state  and  in  dilute  solution  practically 
all  the  sodium  is  in  this  condition.  With  the  ratios 
1  :  3  and  1  :  4,  however,  the  values  of  y  are  very  low 
in  concentrated  solution  and  even  in  dilute  solution 
are  still  abnormally  low,  indicating  that  the  sodium 
in  solution  does  not  exist  wholly  as  sodium  ion. 
When  y  is  plotted  against  the  ratio  Na20  :  Si02,  the 
decrease  in  y  with  an  increase  in  the  proportion  of 
silica  is  regular  for  the  0-1  Nw  solution  and  for  the 
higher  concentrations  beyond  the  ratio  1:2.  Increas¬ 
ing  the  concentration  of  a  solution  for  a  given  ratio 
and  increasing  the  ratio  for  a  given  concentration 
thus  reduce  the  activity  of  the  sodium  ion  to  a  marked 
degree.  L.  S.  Theobald. 

Ionic  activity  versus  concentration  in  the 
interpretation  of  equilibria  between  amalgams 
and  aqueous  sodium  and  potassium  mixtures. 
G.  M.  Smith  (J.  Physical  Chem.,  1926,  30,  849—857). 
— The  interpretation  given  by  Bjerrum  and  Ebert 
(Kgl.  Danske  Videnskab.  Selskab,  Math-fys.  Medd., 
1925,  6,  3)  to  the  data  of  Wells  and  Smith  (A.,  1920, 
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ii,  361)  on  amalgam  equilibria  is  adversely  criticised ; 
it  is  maintained  that  the  possibility  of  complex 
formation  cannot  be  ignored.  L.  S.  Theobald. 

Acid-basic  function  of  molecules  and  its 
dependence  on  the  electric  charge  type.  J.  N. 
Bronsted  (J.  Physical  Chem.,  1920,  30,  777 — 790  ; 
cf.  Rec.  trav.  chim.,  1923,  42,  718).- — The  definition 
of  acids  and  bases  by  the  scheme  (1)  A  (acid)^=B 
(base)-p  H'  involves  the  admission  of  ions  as  well  as 
electrically  neutral  molecules  as  acids  and  bases.  For 
example,  if  A  represents  acetic  acid,  then  B,  the  base, 
must  be  the  acetate  ion.  Hence,  in  comparing  the  first 
with  the  second  dissociation  step  of  a  dibasic  acid, 
the  dissociation  of  an  electrically  neutral  acid  and  an 
acid  of  one  negative  electric  charge  are  actually 
considered.  The  positive  aquo-ions,  such  as 
Al(H20)e"'  and  [Co(NH3)5H20]'“  are  acids,  the 
former  dissociating  thus  :  [Al(H2O)0]"’ 

(suTd) 

[Al(HaO)5OH]"-|-H\  The  acid  property  is  more 

(base), 

pronounced  the  higher  the  positive  charge,  thus, 
substitution  by  anions  such  as  Cl'  or  NO,'  in 
the  ion  [Co(NH3)5H,0]’“  reduces  the  positive 
charge  by  one,  the  resulting  ion  exercises  a  smaller 
repellent  effect  on-  the  positively  charged  hydrogen 
ion,  and  a  weaker  acid  is  the  result.  Further, 
quadrivalent  complex  platinum  ions  form  stronger 
acids  than  the  corresponding  tervalent  cobaltic 
ions. 

In  correspondence  with  the  theory  of  Kosscl  (A., 
1916,  ii,  243),  the  charge  of  the  central  atom  of  a 
molecular  configuration  plays  an  essential  part  in 
determining  its  acid  and  basic  properties.  The  acidity 
and  basicity  of  the  various  molecules  formed  by  the 
elements  of  any  series  of  the  periodic  table  show  a 
graduated  charge,  proving  acidity  to  be  a  definite 
function  of  the  natural  electric  charge  of  an  element. 
Further,  a  comparison  of  the  first  and  second  series 
in  the  periodic  table  shows  the  distance  between  the 
central  atom  and  the  hydrogen  ions  to  be  a  factor 
(cf.  Kossel,  loc.  cit.),  the  elements  in  the  first  series 
with  smaller  atomic  volume  forming  hydrated  ions 
of  greater  acidity  than  those  in  the  second. 

The  solvent  influences  the  acid-basic  equilibrium  (a) 
through  its  dielectric  constant  and  (b)  through  its 
acid-basic  properties.  The  electrostatic  effect  tends 
to  make  acids  with  two  or  more  positive  charges 
more  strongly  ionising  in  solvents  of  low  dielectric 
constant  than  in  water.  On  account  of  the  hydration 
of  the  hydrogen  ion,  scheme  (1)  is  more  correctly 
represented  as  A  (acid^-f-^O  (base)2=^B  (base)1 
+H30’  (acid)2,  where  the  hydrogen  ion  cannot  exist 
in  the  presence  of  other  molecules.  The  ionising 
tendency  is  thus  to  be  measured  by  the  product  of  an 
acid  and  a  basic  constant.  The  slight  ionisation  in 
pure  solvents  such  as  hydrogen  chloride  or  water 
and  the  strong  ionisation  in  a  mixture  of  the  two  is 
then  explained.  L.  S.  Theobald. 

Electropy.  IX.  L.  Karozag  (Biochem.  Z., 
1926,  170,  337 — 343). — A  reply  to  Balint  (this  vol., 
125)  concerning  the  relationship  of  hydrogen-ion 
concentration  and  electropy  (cf.  A.,  1924,  i,  688). 

P.  W.  Clutterbuck. 

3  E 


Thermodynamics  of  non-isothermal  systems. 
E.  D.  Eastman  (J.  Amer.  Chem.  Soc.,  1926,  48, 
1482 — 1493). — Theoretical.  Non-isothermal  equili¬ 
brium  within  a  homogeneous  or  heterogeneous  system, 
in  which  the  irreversible  effects  are  known  or  are 
negligibly  small,  may  be  established  through  a  series 
of  heat  reservoirs  differing  infinitesimally  in  temper¬ 
ature.  If  Sr  is  the  entropy  of  the  reservoirs  and  S, 
that  of  the  system,  then  8$r-\-$Ss=C) ;  with  the  aid 
of  the  first  law,  SSr  and  § S,  are  evaluated  for  indi¬ 
vidual  systems,  and  in  this  way  expressions  represent¬ 
ing  the  equilibrium  conditions  of  these  systems  are 
obtained.  Applications  are  made  to  thermal  endos- 
mosis,  osmotic  temperature  (which  is  shown  to  be 
thermodynamically  without  significance),  thermo¬ 
cells,  electric  and  non-electric  thermocouples,  etc. 

S.  K.  Tweedy. 

Properties  of  ammonium  nitrate.  I.  Meta¬ 
stable  inversion.  II.  System  ammonium 
nitrate-ammonium  chloride.  III.  System 
ammonium  nitrate-ammonium  sulphate.  N.  L. 
Bowen  (J.  Physical  Chem.,  1926,  30,  721—725,  726— 
735,  736 — 737  ;  cf.  Early  and  Lowry,  J.C.S.,  1919, 
115,  1387 ;  Wallerant,  Bull.  Soc.  Min.  Fran?.,  1905, 
28,  311). — I.  The  transformations  of  crystalline  am¬ 
monium  nitrate  have  been  followed  by  direct  micro¬ 
scopical  observation.  A  metastable  inversion  corre¬ 
sponding  with  the  change  orthorhombic  (IV) 
tetragonal  (II)  occurs  at  approximately  50°.  The 
temperature  given  by  Behn  (Proc.  Roy.  Soc.,  1908, 
80,  449),  viz.,  45°,  is  too  low.  The  transformation, 
in  spite  of  the  metastability  of  both  forms  at  50°,  is 
more  readily  observed  than  that  of  most  of  the  stable 
inversions.  Extrapolation  of  Bridgman’s  values  (Proc. 
Amer.  Acad.  Arts,  1916,  51,  605)  for  the  change 
II  IV  at  high  pressure  gives  50-5°  for  the  inversion 
temperature  at  atmospheric  pressure. 

II.  The  complete  equilibrium  diagram  for  this  system 
has  been  obtained  by  direct  observations  under  the 
microscope,  whereby  the  various  crystalline  phases  can 
be  identified  through  their  optical  properties  and  the 
phase  changes  in  the  system  can  be  observed  actually 
in  progress.  The  results  of  Perman  (J.C.S.,  1922, 
121,  2473)  are  confirmed,  but,  in  addition,  a  series  of 
solid  solutions  has  been  found.  All  mixtures  from  pure 
ammonium  nitrate  up  to  8%  by  weight  of  ammon¬ 
ium  chloride  crystallise  to  a  homogeneous  mix-crystal 
phase  of  isometric  symmetry.  As  a  result  of  the 
existence  of  these  solid  solutions,  the  eutectic  is  not 
reached  until  the  limits  of  solid  solution  are  passed, 
each  member  of  the  series  beginning  to  melt  at  a 
successively  higher  temperature  as  the  pure  nitrate  is 
approached.  The  inversion  intervals  have  also  been 
observed.  The  inversion  isometric  (I)  — >  tetragonal 
(II)  changes  from  125-5°  for  pure  ammonium  nitrate 
to  109°  for  the  solid  solution  containing  3-5%  of  am¬ 
monium  chloride.  At  the  same  temperature,  the  curve 
of  unmixing  of  the  solid  solutions  is  met  and  the 
mixing  and  unmixing  of  the  solid  solutions  along  this 
curve  are  described.  Solid  solutions  of  ammonium 
chloride  in  the  other  modifications  of  the  nitrate  are 
not  formed. 

III.  Direct  observation  of  the  phase-changes  .shows 
that  in  agreement  with  Perman  and  Howells  (J.C.S., 
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1923,  123,  212S)  the  rising  liquidus  in  the  system 
ammonium  nitrate-ammonium  sulphate  is  due  to  solid 
solution,  and  not  to  the  limiting  position  of  the  eutectic 
as  suggested  by  Freeth  (A.,  1925,  ii,  009). 

L.  S.  Theobald. 

Thermodynamic  potential  difference  between 
two  liquid  phases.  S.  Vosnesenski  (J.  Russ. 
Phys.  Cliem.  Soc.,  1920,  57,  475 — 185). — See  A., 
1925,  ii,  073. 

Thermal  dissociation  of  calcium  and  mag¬ 
nesium  carbonates.  H.  L.  J.  Backstrom  (Z. 
physikal.  Chem.,  1920,  121,  289 — 29S). — An  inves¬ 
tigation  of  the  thermal  dissociation  of  calcium  carbon¬ 
ate  by  a  method  similar  to  that  of  Andrussov  (A., 
1925,  ii,  803)  gave  results  differing  from  those  of  the 
latter  author  but  agreeing  with  those  of  Johnston 
(A.,  1910,  ii,  831).  It  is  considered  that  Andrussov’s 
temperature  measurements  were  inaccurate. 

Of  published  data  concerning  the  thermal  dissoci¬ 
ation  of  magnesium  carbonate,  those  of  Mare  and 
Simek  (A.,  1913,  ii,  708)  are  probably  the  most  trust¬ 
worthy.  L.  F.  Gilbert. 

Thermal  decomposition  of  methane.  II. 
R.  C.  Cantelo  (J.  Physical  Chem.,  1920,  30,  899 — 
901 ;  cf.  A,,  1924,  ii,  840). — The  equilibrium  CH4^^= 
C+2H2  is  considered  in  reference  to  the  results  of 
Bone  and  Coward  (J.C.S.,  1908,  93,  1197). 

L.  ft.  Theobald. 

Basic  copper  sulphate  at  100°.  J.  M.  Bell 
and  G.  M.  Murphy  (J.  Amcr.  Chem.  Soc.,  192G,  48, 
1500—1502). — An  investigation  of  the  ternary  system 
copper  oxide-sulphur  trioxide-water  at  100°  indicates 
that  basic  copper  sulphate  has  the  composition 
4Cu0,S03,4H20  at  this  temperature  (cf.  Britton,  this 
vol.,  24G).  At  least  G  hrs.  are  necessary  for  the 
attainment  of  equilibrium  between  the  components 
at  100°.  S.  K.  Tweedy. 

Eutectic  point  lowering  in  binary  mixtures. 
E.  Kordes  (Z.  anorg.  Chem.,  192G,  154,  93—125).— 
A  mechanical  mixture  of  two  components,  which  form 
no  mixed  crystals  or  compounds,  frequently  begins 
to  melt  at  a  temperature  below  the  m.  p.  of  cither 
pure  component.  This  is  probably  due  to  the  destruc¬ 
tion  of  the  crystal  structure  by  diffusion  at  high 
temperatures.  When  the  two  components  are  binary 
electrolytes,  the  m.  p.  of  the  eutectic  is  related  to 
those  of  the  two  components  by  equations  of  the 
form  log  ( Ib—Ie)jla=cx  log  Ib/Ia—c2,  in  which  Ia,  It,, 
and  Ie  are  the  absolute  m.  p.  of  the  higher-melting 
and  lower-melting  components  and  of  the  eutectic, 
respectively,  and  c4  and  c2  are  constants.  The  com¬ 
position  of  the  eutectic  is  given  by  equations  of  the 
form  /,/J0=c3  log  (mol. %  n)-)-c4,  in  which  c3  and  c, 
are  constants.  Binary  electrolytes  fall  into  three 
classes  in  which  neither,  one,  or  both  of  the  com¬ 
ponents  are  associated,  and  these  are  distinguished 
by  different  values  of  the  constants  cv  c2,  c3,  and  c4. 
In  the  first  class  when  Ia—Ib,  /t//„=0-78  and  the 
eutectic  contains  50  mol.%  of  each  component ;  as 
I-,  falls  compared  with  Ia,  Ie  approaches  Ib  and  equals 
it  when  Ibjla— 0-45.  Similar  equations  hold  for 
systems  of  two  ternary  electrolytes,  but  the  ratio 
Ie/Ia  is  somewhat  higher.  Since  few  binary  systems 
of  metals  are  known  in  which  neither  compounds  nor 


mixed  crystals  are  formed,  partial  systems  with  con¬ 
gruent  m.  p.  and  no  mixed  crystal  formation  are 
considered,  e.g.,  the  three  partial  systems  of  the 
system  A-A2B-AB2-B.  Equations  similar  to  the 
above  are  applicable  to  such  systems,  and  also  to 
systems  of  non- electrolytes  other  than  metals.  The 
eutectic  point  lowering  is  greatest  for  binary  electro¬ 
lytes,  less  for  ternary  electrolytes,  and  least  for  non¬ 
electrolytes,  whereas  the  lowering  of  the  f.  p.  of  dilute 
solutions  is  greater  for  ternary  than  for  binary  electro¬ 
lytes.  When  a  mixture  of  two  substances  is  heated, 
fusion  begins  when  the  mobility  of  the  constituents 
of  the  lattice  of  the  higher-melting  component  is 
sufficient  to  allow  penetration  by  the  other  component 
with  consequent  destruction  of  the  crystal  structure. 
When  the  ratio  of  the  m.  p.  of  the  two  components 
is  less  than  05 — 0-6,  this  does  not  occur  below  the 
m.  p.  of  the  lower-melting  component,  and  no  eutectic 
is  formed.  The  intermediate  position  of  ternary 
electrolytes  relative  to  binary  electrolytes  and  non¬ 
electrolytes  is  in  agreement  with  their  crystal  structure 
as  determined  by  A -ray  examination.  A.  Geake. 

System  stannic  oxide-water.  A.  Gutbier, 
G.  F.  Huttig,  and  H.  Doblinci  (Ber.,  1926,  59,  [jS], 
1232 — 1246). — The  pressure-temperature  curves  for 
the  system  give  no  indication  of  the  existence  of 
definite  hydrates.  Ageing  of  the  specimens  [part  of 
which  are  those  used  by  Mecklenburg  (A.,  1910,  ii,  41 ; 
1912,  ii,  355)]  is  accompanied  by  weaker  retention  of 
water.  At  higher  temperatures,  the  pressure  increases 
relatively  rapidly  at  first,  but  there  is  a  subsequent 
slow  increase.  It  is  probable  that  the  ultimate  state 
towards  which  the  system  tends  is  water  and  an¬ 
hydrous  stannic  oxide;  this  accords  with  the  fact 
that  hydrated  stannic  oxide  does  not  occur  naturally. 
The  reversibility  of  the  system  is  incomplete.  X-Ray 
measurements  show  that  fresh  preparations  give  no 
interference  figures,  but  gradually  acquire  the  lattice 
of  cassiterite.  In  conjunction  with  adsorption  experi¬ 
ments  and  determinations  of  specific  heat  and  density, 
the  observations  show  that  there  is  no  region  in  which 
a  stable  stoicheiometric  chemical  compound  of  stannic 
oxide  and  water  is  capable  of  existence.  The  so-called 
“  stannic  acids  ”  cannot  be  regarded  as  individuals 
subject  to  the  laws  of  definite  proportions.  The 
assumption  of  such  compounds  is  not  necessary  for 
the  explanation  of  solubility  and  adsorption  effects 
in  systems  such  as  stannic  oxide-water  or  aluminium 
oxide-water.  H.  Wren. 

Dependence  of  vapour  pressure  of  desminite 
on  water  content  and  temperature.  L.  Chrobak 
(Bull.  Int.  Acad.  Polonaise,  1925,  A,  333 — 345; 
cf.  Tammann,  A.,  1898,  ii,  208  ;  Lowenstein,  A.,  1909, 
ii,  736). — The  fully-hydrated  mineral  has  the  com¬ 
position  Ca0,Al203,6Si02,7H20,  part  of  the  calcium 
being  usually  replaced  by  sodium,  and  in  a  lesser 
degree  by  potassium.  Vapour  pressures  in  relation 
to  water  content  and  temperature  have  been  measured, 
using  specimens  ranging  from  the  almost  anhydrous 
substance  to  the  fully  hydrated  form.  The  results 
show  that  dehydration  and  hydration  are  not  entirely 
reversible.  The  isobars  and  isotherms  indicate  that 
there  are  at  least  two  stages  in  the  hydration  process, 
the  first  of  which  apparently  involves  the  formation  of 
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a  tetrahydrate.  The  measurements  appear,  however, 
to  support  the  formula  CaAl2Si208,H8Si4012,H20,2aq 
suggested  by  Tschermak  (A.,  1921,  ii,  703),  4  mols. 
of  water  being  combined  with  silica.  The  remaining 
water  is  present  as  water  of  crystallisation  and  as 
adsorbed  water.  It  is,  however,  impossible  to  decide 
whether  there  are  2  mols.  of  the  former  and  1  mol.  of 
the  latter  or  vice  versa.  J.  S.  Carter. 

Transition  points  of  salt  hydrates  in  non- 
aqueous  solvents.  W.  W.  Lucasse  and  J.  M. 
Harris,  jun.  (J.  Physical  Chem.,  1926,  30,  930 — 
938). — The  transition  points  of  certain  salts  have  been 
determined  from  the  resistance-temperature  curves 
of  solutions  of  the  salts  in  alcohol,  the  point  of  inter¬ 
section  of  the  two  curves  being  calculated  from  the 
difference  in  the  slopes  of  the  curves  above  and 
below  the  transition  temperature.  For  the  system 
CaCl2,6H20  CaCl2,4H20(3)  +  2H20,  the  transition 
temperatures  in  three  diluted  solutions  were  29-2°, 
29-2°,  and  29T°,  respectively,  and  in  a  solution  satur¬ 
ated  at  the  ordinary  temperature,  29-8°,  indicating 
that  the  unstable  (3-tetrahydrate  is  formed  in  the  less 
concentrated  solutions.  The  temperatures  obtained 
for  other  systems  are  as  follows  :  LiN03,3H„0  ==^ 
LiNO3,0-5H2O+2-5H2O,  29-2°  and  29-8° ; 
Ba(C2H302)2,H20  Ba(C2H30,)2+H20,  42-4°  and 

40-3° ;  and  CaBr2,6H20^CaBr;,4H20+2H20, 34-0°. 
No  light  is  thrown  on  the  problem  of  complete  and 
partial  dissociation.  L.  S.  Theobald. 

Ternary  system  iron-chromium-carbon.  A. 
von  Vegesack  (Z.  anorg.  Chem.,  1926,  154,  30—60). 
—Iron  and  chromium  form  a.  continuous  series  of 
mixed  crystals.  The  m.  p.  is  depressed  when  chrom¬ 
ium  is  added  to  iron  to  a  minimum  of  1490°  with 
28%  of  chromium,  and  then  rises  to  that  of  chromium, 
which  is  above  1700°.  The  lower  values  previously 
found  for  chromium  are  probably  due  to  the  presence 
of  carbon  arising  from  carbon  monoxide  penetrating 
the  walls  of  the  crucibles.  The  best  material  for  the 
crucible  is  silica  for  the  alloys  rich  in  iron  and 
“  pythagoras  ”  for  those  rich  in  chromium.  The 
carbon  content  of  the  alloys  after  fusion  was  always 
less  than  0T%.  To  obtain  homogeneous  mixtures 
from  the  constituents  it  is  necessary  to  heat  at  100° 
higher  than  the  m.  p.  of  the  higher-melting  com¬ 
ponent;  when  this  is  impossible,  vigorous  stirring 
and  possibly  a  second  fusion  are  necessary.  The 
transformation  point  of  y-  to  a-iron  is  lowered  by 
the  addition  of  chromium ;  it  is  also  less  well-defined 
and  cannot  be  observed  when  the  alloy  contains  20% 
of  chromium.  The  microscopic  structure  of  alloys 
containing  less  than  30%  of  chromium  depends  on 
their  heat  treatment,  and  this  is  probably  due  to  the 
transformation  of  the  iron  being  slow.  When  the 
chromium  content  is  above  30%,  the  alloys  consist 
principally  of  large  polyhedra,  but  small  needles  and 
grains  are  also  observed  which  probably  arise  from 
impurities;  the  structure  is  independent  of  the  heat 
treatment.  In  the  binary  system  chromium-carbon, 
the  m.  p.  of  the  eutectic  Cr-Cr5C2  is  1543°,  and  this 
probably  has  been  recorded  as  the  m.  p.  of  chromium. 
Within  the  concentration  range  Fe-Fe3G-Cr5C2-Cr, 
the  solid  phases  separating  out  are  mixed  crystals  of 
iron  and  chromium  which  may  also  contain  a  little 


carbon,  rhombic  cementite  which  contains  little  or  no 
chromium,  and  mixed  crystals  of  the  carbides  Cr5C2 
and  Fe3C,  which  are  probably  hexagonal.  Each  of 
these  solid  phases  exists  in  bivariant  equilibrium  with 
the  liquid  phase,  which  is  represented  by  a  surface 
in  the  temperature-concentration  diagram.  The  posi¬ 
tions  of  these  surfaces  are  established,  and  also  of 
the  three  lines  where  they  intersect,  and  where  two 
solid  phases  are  in  equilibrium  with  the  liquid.  The 
data  for  the  invariant  point  are  chromium  8%,  carbon 
3-6%,  iron  88-4%,  and  1090°  (cooling)  or  1150° 
(heating).  A.  Geake. 

Ternary  system  silver  bromide-potassium 
bromide-water.  R.  H.  Lambert  (J.  Physical 
Chem.,  1926,  30,  973—979). — The  composition  of 
solutions  saturated  with  silver  and  potassium  bromides 
has  been  determined  between  — 13°  and  100°,  using 
the  method  of  Feigl  (A.,  1918,  ii,  227).  These  results, 
together  with  those  of  other  workers  for  the  three 
corresponding  binary  systems,  have  been  used  to  define 
the  ternary  system.  A- Ray  analysis  confirmed  Hell- 
vig’s  conclusion  (A.,  1900,  ii,  723)  that  no  compound 
or  double  salt  of  the  two  bromides  exists  in  precipit¬ 
ates  from  the  aqueous  solution.  L.  S.  Theobald. 

System  sodium  iodide-acetone-water.  R. 
Macy  and  E.  W.  Thomas  (J.  Amer.  Chem.  Soc.,  1926, 
48,  1547 — 1550). — The  solubility  of  sodium  iodide  in 
acetone  has  been  determined  from  —34°  to  the  b.  p. 
of  the  saturated  solution.  The  composition  of  the 
only  compound  isolated  in  this  temperature  range  is 
NaI,3COMe2.  The  solubility  of  this  compound  de¬ 
creases  with  fall  of  temperature,  whereas  sodium  iodide 
(the  stable  solid  phase  above  25-7°)  is  less  soluble  at 
higher  than  at  lower  temperatures.  The  25°  isotherm 
of  the  ternary  system  sodium  iodide-acetone-water 
has  been  determined.  M.  Carlton. 

Equilibria  between  metals  and  salts  in  the 
molten  state.  V.  Equilibrium  between  tin  and 
lead  and  tin  chloride  and  lead  chloride.  R. 
Lorenz,  W.  Fraenkel,  and  M.  Ganz  (Z.  anorg. 
Chem.,  1926,  153,  281 — 288). — The  equilibrium 
Sn+PbCl2 Pb+SnCl2  between- 500°  and  600°  is 
depicted  graphically.  Calculation  of  the  reaction 
constant  by  application  of  the  law  of  mass  action 
gives  a  “  constant  ”  which  first  diminishes  and  then 
increases  with  the  lead  chloride  content.  Lorenz’s 
modified  formula  for  the  law  of  mass  action  (A., 
1924,  ii,  484)  gives  a  fairly  steady  reaction  constant 
(044 — 0-63). 

Addition  of  potassium  chloride  displaces  the  equili¬ 
brium  SnCl2+Pb  ^±=PbCl2-[-Sn  to  the  left  until  the 
proportions  are  1-5  mols.  of  potassium  chloride 
to  1  mol.  of  lead  chloride,  when  further  addition 
of  potassium  chloride  produces  no  effect.  Sodium 
chloride  has  less  effect  than  potassium  chloride,  the 
maximum  being  with  equimolecular  proportions. 

Experiments  with  antimony  or  bismuth  and  lead 
chloride  show  that  neither  antimony  nor  bismuth 
occurs  in  the  salt  phase.  M.  Carlton. 

Equilibria  in  the  reduction  of  cuprous  chloride 
and  lead  chloride  by  hydrogen.  N.  Parravano 
and  G.  Malquori  (Gazzetta,  1926,  56,  3 — 13). — The 
reactions  of  cuprous  and  lead  chlorides  with  hydrogen 
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between  300°  and  500°  and  at  pressures  below  atmo¬ 
spheric  have  been  studied  in  a  specially  designed 
apparatus.  The  reversibility  of  the  system  RCl2-j- 
H2  R+2HC1  has  been  directly  established.  A 
considerable  time  (a  day  or  so)  may  be  required, 
however,  to  reach  equilibrium,  and  the  reaction  is 
more  rapid  in  the  former  direction.  The  data  are  in 
agreement  with  the,  mass  action  law,  and  the  equi¬ 
librium  constants  conform  fairly  well  to  the  equation 
log  <2/iW+log  p+ log  K==C.  The  equilibrium  con¬ 
stants  and  the  thermal  data  arc  also  in  fair  concord¬ 
ance  with  those  obtained  or  deduced  by  other  means. 

S.  B.  Tall ant yre. 

Thermal  dissociation  of  some  chloroaurates. 
N.  Parra vano  and  G.  Malquori  (Gazzetta,  1926, 
56,  13—19;  cf.  A.,  1919,  ii,  291,  395).— The  vapour 
pressures  developed  by  heating  silver,  potassium, 
and  csesium  chloroaurates  at  100 — 400°  have  been 
measured.  In  the  first  stage  of  dissociation  the  equi¬ 
librium  corresponds  with  the  equation  RAuCl4 
RAuCl2-f  Cl2.  The  dependence  of  pressure  on  temper¬ 
ature  is  given  for  silver  chloroaurate  by  log  p— 
0-0117H— 0-550 ;  potassium  chloroaurate  log  j)  = 
0-01122<— 1-773  ;  caesium  chloroaurate  log  p=0-00956 1 
-1-770.  By  calculation,  the  temperatures  at  which 
the  pressure  is  1  atm.  are  found  to  be  294°,  415°,  and 
486°,  respectively.  If  this  temperature  (Abs.)  is  T, 
then  QjT  is  found  to  conform  to  the  rule  of  Matignon. 
The  establishment  of  the  equilibrium  is  very  slow,  in 
some  cases  several  days  being  required.  Although 
the  removal  of  small  quantities  of  chlorine  docs  not 
affect  the  dissociation  pressure,  the  withdrawal  of 
large  quantities  is  accompanied  by  a  change  of  pres¬ 
sure,  and  the  existence  of  solid  solutions  in  the 
decomposition  residue  is  inferred. 

S.  B.  Tallantyre. 

Equilibria  in  systems  in  which  the  phases  are 
separated  by  a  semi-permeable  membrane. 
XIV.  P.  A.  H.  ScirRErNEMAKERS  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1916,  29,  359 — 370). — A  con¬ 
tinuation  of  previous  work  (cf.  this  vol.,  578).  The 
properties  of  isotonic  curves  in  ternary  systems  in 
which  separation  into  two  liquids  occurs  arc  discussed. 

M.  S.  Burr. 

Thermal  properties  of  different  forms  of 
selenium.  P.  Mondain-Monval  (Compt.  rend., 
1926, 182,  1465 — 1468). — The  heats  of  transformation 
and  specific  heats  of  different  forms  of  selenium  have 
been  determined.  The  heat  of  transformation  of 
vitreous  selenium  to  “  metallic  ”  selenium  at  130°  is 
13-5  cal./g. ;  it  increases  with  rise  of  temperature, 
and  at  the  m.  p.,  217°,  becomes  identical  with  the 
latent  heat  of  fusion=16-4  cal./g.  The  heat  of  trans¬ 
formation  of  red  crystalline  selenium  to  “  metallic  ” 
selenium  at  150°  is  2-2  cal./g.  The  mean  specific 
heat  of  “  metallic  ”  selenium  between  15°  and  217°  is 
0-084,  and  between  15°  and  75°,  0-078;  that  of  red 
crystalline  selenium  between  15°  and  75°  is  0-082, 
and  of  liquid  selenium  above  217°  is  0-118. 

W.  Hume-Rothery. 

Heat  of  solution  of  sulphur  dioxide.  A.  G. 
Stiles  and  W.  A.  Felsing  (J.  Amer.  Chem.  Soc ’ 
1926,  48,  1543 — 1547). — The  heat  of  dissolution  of 


sulphur  dioxide  has  been  measured.  The  relation 
obtained  between  —  A/7(Cal./mol.)  and  iV(mols.  of 
water/mols.  of  sulphurous  acid)  is  given  by  — A/I  — 
4911-6-)-1105-26  log  N.  The  average  deviation  be¬ 
tween  the  calculated  and  observed  results  is  0-2%, 
but  in  most  cases  an  accuracy  of  1  in  400  at  25° 
is  claimed.  The  rate  of  change  of  total  heat  of 
solution  per  mol.  of  sulphur  dioxide  at  any  concen¬ 
tration  point  is  given  by  d(  — A//)/</Ar=479-92(l/J\r). 

M.  Carlton. 

Heats  of  combustion  of  homologous  and 
isomeric  dicarboxylic  acids  and  their  anhydrides. 
H.  Hartman  (Diss.,  Delft,  1925,  1 — 126). — On  adapt¬ 
ation  of  the  ethyl  cyanoacetate  synthesis  of  Bone 
and  Sprankling  to  bromodiethylacetic  acid,  the  pro¬ 
duct  is  |3-methyl-a-ethylglutaric  acid  instead  of  the 
anticipated  aa-diethylsuccinic  acid.  afifi-Triethyl- 
succinic  acid,  m.  p.  118°,  was  obtained  by  saponific¬ 
ation  of  ethyl  a.fi-dicyano-a.fifi-trielhylpropionate,  b.  p. 
184°/29  mm.,  138°/2  mm.  Heats  of  combustion  were 
determined  (i)  for  acids  of  the  oxalic  series  from  C2 
to  C13,  (ii)  for  methyl-,  ethyl-,  and  phenyl-substituted 
succinic  acids,  and  (iii)  for  anhydrides  of  the  latter. 
In  the  oxalic  series  the  observed  alternation  between 
acids  with  an  odd  or  even  number  of  carbon  atoms 
is  ascribed  to  differences  of  crystal  structure;  oxalic 
and  malonic  acids  arc  anomalous.  Normal  dicarb¬ 
oxylic  acids  have  a  lower  heat  of  combustion  than 
the  isomeric  alkylsuceinic  acids,  of  which  the  anti- 
acids  give  the  highest,  and  the  unsymmetrical  acids 
the  lowest  values.  In  the  dialkylsuccinic  anhydrides, 
the  heat  of  combustion  is  greater  when  the  alkyl 
groups  are  in  closer  proximity.  With  the  exception 
of  that  of  r-ap-diethylsuccinic  acid,  all  the  heats  of 
combustion  follow  Stohmann’s  rule.  The  heat  of 
hydration  of  succinic  anhydride  decreases  regularly 
with  successive  introduction  of  methyl  groups.  Those 
of  the  methyl  and  the  as-diethyl  derivatives,  however, 
show  little  change.  The  liquid  ethyl  derivatives 
follow  the  same  order  as  the  solid  methyl  derivatives. 
Solid  tetraethylsuccinic  anhydride  has  practically  the 
same  heat  of  hydration  as  the  tetramethyl  derivative. 

Chemical  Abstracts. 

Heats  of  adsorption  and  the  problem  of 
promoter  action.  C.  F.  Fryling  (J.  Physical 
Chem.,  1926,  30,  818—829;  cf.  Foresti,  A.,  1925, 
ii,  692;  Beebe  and  Taylor,  A.,  1924,  ii,  159). — The 
heats  of  adsorption  of  hydrogen  on  simple  nickel 
catalysts  and  on  nickel  catalysts  promoted  by  cerium 
and  thorium  nitrates  have  been  measured  at  0°  by 
the  method  of  Beebe  and  Taylor  (loc.  cit.).  The  nickel 
oxide  was  reduced  by  hydrogen  at  300°,  but  no  highly 
adsorptive  catalysts  of  the  type  prepared  by  Foresti 
[loc.  cit.)  or  by  Schmidt  (this  vol.,  134)  were  obtained. 
Heat  treatment  of  an  unpromoted  catalyst  reduces 
the  adsorptive  capacity  and  the  total  integral  heat 
of  adsorption  (cf.  Beebe  and  Taylor,  loc.  cit.),  but  in 
the  case  of  a  promoted  catalyst  only  a  slight  decrease 
in  the  last-named  occurred.  The  curve  heat  of 
adsorption- volume  adsorbed  for  promoted  nickel 
shows  a  maximum  which  is  attributed  to  the  pro¬ 
duction  of  atomic  hydrogen  by  the  active  atoms  of 
the  nickel  surface.  On  this  assumption,  together  with 
Taylor’s  theory  of  the  catalytic  surface  (this  vol.. 
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365),  promoter  action  and  the  phenomena  encoun¬ 
tered  in  this  study  are  discussed. 

L.  S.  Theobald. 

[Electrical]  conductivity  and  viscosity  of  pure 
sodium  and  potassium  hydroxides.  K.  Arndt 
and  G.  Ploetz  (Z.  physikal.  Clicm.,  1926, 121,  439 — 
455).- — The  electrical  conductivity  of  fused  potassium 
hydroxide  has  been  determined  between  400°  and 
600°  by  a  method  similar  to  that  employed  for  sodium 
hydroxide  (A.,  1925,  ii,  127).  As  with  sodium 
hydroxide,  the  value  for  the  pure  substance  was 
obtained  by  extrapolating  data  for  potassium  hydr¬ 
oxide  containing  varying  amounts  of  potassium  car¬ 
bonate.  Tables  are  given  showing  the  effect  of  silica 
and  lime  on  the  conductivities  of  both  sodium  and 
potassium  hydroxides.  The  densities  and  viscosities 
of  the  fused  hydroxides  containing  known  amounts 
of  chloride,  carbonate,  silica,  and  lime  have  also  been 
determined  and  used  in  the  same  way.  A  special 
apparatus  for  measuring  the  viscosity  bv  the  capillary 
flow  method  is  described.  L.  IT.  Gilbert. 

Effect  of  hexahydroxybenzene,  tetrahydroxy- 
p-benzoquinone,  and  triquinoyl  on  the  con¬ 
ductivity  of  boric  acid.  J.  Boeseken  and  J.  G. 
Meuwissen  (Rec.  trav.  cliim.,  1926,  45,  496 — 498; 
of.  A.,  1915,  ii,  667). — The  conductivities  of  di¬ 
acetyl,  hexahydroxybenzene,  tetrahydroxy-p-benzo- 
quinone,  and  triquinoyl  have  bceh  determined  in 
aqueous  solutions  and  in  0-54/  solutions  of  boric 
acid.  The  conductivity  of  a  0-254/  solution  of 
diacctyl  2  min.  after  preparation  is  27-SxlO"G,  and 
increases  to  69-5  X  10'6  after  70  hrs.  In  contradiction 
to  the  previous  statement  ( loc .  cil.),  the  conductivity 
of  a  mixture  of  diacetyl  and  boric  acid  is  greater  than 
the  sum  of  that  of  the  two  components ;  when  freshly 
prepared,  this  increase  appears  to  be  due  chiefly  to 
the  diacetyl  itself,  but  on  keeping,  the  effect  of  the 
a-hydroxyisobutyric  acid  formed  by  hydrolysis  is 
apparent.  The  conductivities  of  0-01,  0-005,  and 
0-00254/  solutions  of  triquinoyl  are  1394,  S21,  and 
540  xlO'6,  respectively,  the  high  values  probably 
being  due  to  the  formation  of  a  hydroxycycZopenta- 
tetronecarboxylic  acid  by  hydrolysis.  With  boric 
acid,  a  marked  increase  in  conductivity  is  produced. 
Both  hexahydroxybenzene  and  tetrahydroxy-p-benzo- 
quinone  have  a  similar  effect,  that  of  the  former 
being  the  greater,  but  the  actual  figures  have  no 
significance  owing  to  the  action  of  air  and  water  on 
these  substances.  W.  Hume-Rothery\ 

Electrical  conductivity  in  benzene  solutions. 

S.  I.  Jakubson  (J.  Russ.  Pliys.  Cliem.  Soc.,  1925,  57, 
276 — 282). — See  this  voh,  29. 

Electrode  capacities  and  resistance  of  electro¬ 
lytes  for  a  wide  range  of  frequencies.  B.  B. 
Banerji  (Trans.  Faraday  Soc.,  1926,  21,  111 — 133). — 
See  this  voh,  246. 

Polarisation  capacity  of  platinised  platinum 
electrodes  in  aqueous  solutions  of  potassium 
ferro-  and  ferri-cyanide.  K.  Becker  (Z.  Elcktro- 
cliem.,  1926,  32,  305 — 311). — A  summary  of  previous 
researches  on  polarisation  capacity  is  given.  The 
polarisation  capacity  of  platinised  platinum  electrodes 
in  solutions  of  potassium  ferro-  and  ferri-cyanide  and 


its  dependence  on  the  concentration,  the  concentration 
ratio  ferro- /ferri-,  and  the  vibration  number  up  to 
«— 150,000  have  been  investigated.  The  polarisation 
capacity  in  the  region  of  the  rapid  vibrations  is  con¬ 
stant  and  independent  of  the  composition  of  the 
electrolyte.  With  the  most  rapid  vibrations,  a  small 
increase  in  the  capacity  was  observed.  With  small 
total  concentrations,  the  capacity  is  independent  of 
the  vibration  number.  Concentrated  solutions  obey 
the  limiting  law  C-\/ ?i=const.  (where  G  is  the  capacity 
and  n  the  vibration  number).  The  conditions  under 
which  this  law  holds  are  reached  at  different  total 
concentrations  for  different  ratios  of  fcrro-/fcrri- 
cyanide.  The  influence  of  hydrogen  adsorbed  on  the 
electrode  has  also  been  investigated. 

N.  II.  Hartshorne. 

Electrolysis  of  molten  alloys.  XI.  Sodium- 
mercury  alloys.  R.  Krkmann,  H.  Krteghamjier, 
and  P.  Gruber-Reiienburg  (Monatsli.,  1926,  46, 
515—529;  cf.  A.,  1925,  ii,  132;  this  voh,  477).— 
Alloys  containing  4 — 6%  of  sodium  behave  abnormally 
on  electrolysis,  the  concentration  of  sodium  accumu¬ 
lating  being  higher  near  each  electrode  than  in  the  bulk 
of  the  liquid.  Observations  were  impossible  with  alloys 
of  about  10%  sodium  content.  With  alloys  contain¬ 
ing  13 — 32%  of  sodium,  the  sodium  migrates  towards 
the  cathode  during  electrolysis,  the  highest  percentage 
excess  of  sodium  observed  being  13%  with  a  current 
density  of  6  amp. /mm. 2  This  effect  increases  con¬ 
tinuously  with  increasing  concentration  of  sodium, 
although  the  known  compounds  Na3Hg2,  Na-Hg3,  and 
Na3Hg  occur  within  the  range  examined,  and  maxima 
in  the  effect  might  have  been  expected  at  compositions 
corresponding  with  these  compounds. 

G.  M.  Bennett. 

Electrolysis  of  molten  alloys.  XII.  Bismuth- 
tin  alloys.  R.  Kremann,  H.  Krieghammer,  and 
A.  Troster  (Monatsli.,  1926,  46,  531 — 539). — Electro¬ 
lysis  of  fused  bismutli-tin  alloys  results  in  the  accumul¬ 
ation  of  the  better-conducting  tin  at  the  cathode,  the 
effect  being  large,  since  the  difference  in  conducting 
power  of  the  two  metals  is  extreme.  The  full  electro¬ 
lytic  effect  at  170 — 300°  is  attained  after  18 — 24  hrs. 
The  maximum  effect  of  a  29%  excess  of  tin  is  found 
with  an  alloy  containing  25  atoms  %  of  bismuth. 
The  previously  reported  observation  (A.,  1925,  ii,  312) 
that  this  maximum  occurred  with  50  atoms  %  of 
bismuth  was  duo  to  an  insufficient  time  (4  hrs.)  of 
electrolysis.  The  new  result  is  assumed  to  indicate 
the  presence  in  the  liquid  alloy  of  intermetallic  com¬ 
pounds  containing  more  tin  than  the  equimolecular 
compound.  G.  M.  Bennett. 

Electrolysis  of  molten  alloys.  XIII.  Tin- 
cadmium  alloys.  R.  Kremann  and  0.  Baukovac 
(Monatsli.,  1926,  46,  541 — 546). — When  tin-cadmium 
alloys  are  subjected  to  a  current  at  300°,  equilibrium 
is  reached  in  4  hrs.,  cadmium,  which  is  the  better 
conductor,  accumulating  near  the  cathode.  The  effect 
is  small  (6%  with  10  amp. /mm.2),  since  the  difference 
in  conductance  of  the  two  metals  is  slight.  Observ¬ 
ations  with  alloys  of  varying  composition  show  that 
the  effect  has  a  sharp  maximum  at  50  atomic  %  of 
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tin,  and  changes  symmetrically  on  either  side  of  this 
point.  G.  M.  Bennett. 

Electrolysis  of  molten  alloys.  XIV.  Alloys 
of  aluminium  with  magnesium,  antimony,  zinc, 
and  silver.  R.  Kremann  and  J.  Dellacher 
(Monatsh.,  1926,  46,  547 — 553). — Observations  with 
the  alloys  of  aluminium  with  magnesium,  antimony, 
and  zinc  are  impossible  owing  to  the  oxidation  of  one 
of  the  constituents  of  the  alloy  and  interruption  of 
the  current.  When  an  aluminium-silver  alloy  is 
electrolysed  at  900°,  aluminium  appears  in  excess 
near  the  cathode  and  silver  near  the  anode,  the  effect 
increasing  to  12-2%  excess  of  silver  with  a  current 
density  of  10  amp. /mm.2  This  value  is  a  large  one 
for  an  alloy  at  so  high  a  temperature.  The  maximum 
effect  is  found  with  an  alloy  of  50  atoms  %  of  silver. 
The  transfer  of  silver  towards  the  anode  is  opposed 
to  the  usual  rule  of  the  better-conducting  metal 
moving  towards  the  cathode,  since  the  conducting 
powers  are  silver  T45,  aluminium  0-43 ;  but  the  result 
is  accounted  for  if  the  determining  factor  is  the  order 
of  the  elements  with  respect  to  their  energies  of 
ionisation.  This  is  generally  the  same  as  their  order 
of  conducting  power,  but  aluminium  lies  between 
silver  and  sodium  in  energy  of  ionisation,  although  it 
lies  far  below  silver  in  conducting  power. 

G.  M.  Bennett. 

Electrolysis  of  molten  alloys.  XV.  Metal 
sulphides  and  phosphides.  R.  Kremann  and  0. 
Baukovac  (Monatsh.,  1926,  46,  555 — 557). — Electro¬ 
lysis  of  fused  ferrous  or  cuprous  sulphides  or  of  mix¬ 
tures  of  cuprous  and  lead  sulphides  is  impossible  owing 
to  the  liberation  of  gas  bubbles  or  of  free  sulphur.  A 
fused  iron-phosphorus  alloy  was  electrolysed  in  a 
magnesite  capillary  at  1400°  for  2-25  hrs.  with  a 
current  density  of  6-6  amp. /mm.2,  but  no  variation 
in  composition  could  be  detected  :  higher  current 
densities  caused  interruption  of  the  current.  In  view 
of  the  high  temperature  of  the  experiment,  a  much 
higher  current  density  might  well  be  necessary  to 
produce  a  measurable  effect.  G.  M.  Bennett. 

Electrolysis  of  molten  alloys.  XVI.  Alloys 
of  silver  with  tin,  antimony,  bismuth,  and  lead. 
R.  Kremann  and  K.  Bayer  (Monatsh.,  1926,  46, 
649 — 659). — Electrolysis  for  6  hrs.  of  alloys  of  silver 
with  tin,  antimony,  and  bismuth  under  the  conditions 
previously  used  by  Kremann  and  Benda  (A.,  1925, 
ii,  679)  show  a  smaller,  but  definite  migration  of  the 
silver  towards  the  cathode  and  of  the  other  metal 
towards  the  anode.  With  a  silver-tin  alloy  (25 
atoms  %  of  silver),  differences  of  composition  of  2% 
were  observed  for  current  densities  varying  from  3  to  10 
amp. /mm.2 ;  with  a  silver-bismuth  alloy  (50  atoms  % 
of  silver)  the  small  effect  increases  with  increase  of 
current  density,  reaching  a  maximum  of  2-7%  at 
8-7  amp. /mm.2;  with  a  silver-antimony  alloy  (50 
atoms  %  of  silver)  the  effect  increases  with  increase 
in  current  density,  reaching  2-47%  at  8-33  amp, /mm  2, 
but  show's  no  approach  to  a  maximum  value.  Elec¬ 
trolysis  of  a  silver-lead  alloy  (50  atoms  %  of  silver) 
confirmed  the  higher  values  for  the  migration  effect 
previously  obtained  by  Kremann  and  Benda  (loc.  cit.). 


but,  contrary  to  their  observations,  the  effect  remained 
constant  between  the  values  6  and  12  amp. /mm.2  for 
the  current  density.  J.  W.  Baker. 

Passage  of  current  in  solid  salts.  P.  Vaillant 
(Compt.  rend.,  1926,  182,  1335—1337;  cf.  A.,  1925, 
ii,  40,  165). — The  conductivities  of  several  salts  have 
been  determined  at  the  f.  p.  of  tin,  lead,  and  zinc, 
and  the  rate  of  decrease  of  the  conductivity  with 
time,  which  is  greater  the  higher  the  temperature, 
examined.  The  results  show  a  better  agreement  with 
the  formula  log  c=a-\-bt,  where  c  is  the  conductivity 
and  a  and  b  are  constants  (Bcnrath  and  Wainoff, 
A.,  1911,  ii,  847 ;  Rautenfeld,  Ann.  Physik,  1923, 
[iv],  72,  617)  than  with  that  of  Joffe  (ibid.,  1923, 
[iv],  72,  617)  and  Seelen  (A.,  1925,  ii,  185),  where 
log  c=a— 6(273-j-/).  F.  G.  Soper. 

Separation  of  the  dicarboxylic  amino-acids 
from  certain  protein  hydrolysates  by  electrical 
transport.  G.  L.  Foster  and  C.  L.  A.  Schmidt 
(J.  Amer.  Cliem.  Soc.,  1926,  48,  1709 — 1714;  cf.  A., 
1923,  i,  963). — -When  protein  hydrolysates  are  intro¬ 
duced  into  the  centre  compartment  of  a  three-com¬ 
partment  cell,  the  pu  of  the  electrolyte  in  which  is 
maintained  at  5-5,  and  electrolysed,  the  basic  amino- 
acids  migrate  to  the  cathode,  the  dicarboxylic  acids 
(including  pyrrolidone-2-carboxylic  acid)  migrate  to 
the  anode,  whilst  the  amphoteric  acids  remain  in  the 
centre  compartment.  The  method  is  applied  to  the 
preparation  of  arginine  and  lysine  from  hydrolysed 
gelatin.  F.  G.  Willson. 

Significance  of  hydration  and  adsorption  in 
the  mechanism  of  the  production  of  E.M.F. 
N.  Isgarischev  (Z.  Elektrochem.,  1926,  32,  281 — 
2S6). — The  Nernst  equation  for  electrode  potentials 
presupposes  the  existence  of  perfectly  free  ions, 
whereas  modem  research  tends  more  and  more 
to  show  that  only  hydrated  ions  exist.  The  Nernst 
equation  also  fails  to  explain  the  irregular  results 
obtained  when  a  cation  foreign  to  the  electrode  metal 
is  present.  A  theory  is  developed  which  is  based  on 
Fajans’  theory  of  the  hydration  and  solution  of  solid 
substances.  Applied,  for  example,  to  the  case  of  an 
insoluble  metal  like  zinc  dipping  in  a  solution,  it 
postulates  that  the  water  dipole  is  electrically  adsorbed 
on  the  zinc  surface,  its  negative  pole  being  in  contact 
with  the  metal  and  thus  lessening  the  attraction 
between  the  zinc  and  its  valency  electrons.  In  this 
case,  however,  the  energy  of  hydration  is  insufficient 
to  overcome  the  attraction  completely  and  thus  ionise 
the  zinc  and  it  is  only  when  the  system  is  combined 
with  an  electropositive  metal  such  as  copper  to  form 
an  ordinary  galvanic  cell  that  the  electrons  are  de¬ 
tached,  since  they  can  then  move  from  their  position 
of  high  tension  to  one  of  lower  tension,  viz.,  to  the 
copper.  The  resulting  electrical  energy  is  thus  in¬ 
fluenced  by  two  factors,  the  energy  of  hydration  and 
the  electron  tension.  Expressed  mathematically,  the 
theory  results  in  a  combination  of  the  Nernst  equation 
and  the  empirical  adsorption  equation  of  Freundlich. 
The  theory  is  applied  to  explain  the  influence  of 
foreign  ions,  the  action  of  gas  electrodes,  and  to 
polarisation.  N.  H.  Hartshorne. 
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Electro-affinity  of  hydrogen.  G.  Joos  and  G.  F. 
Huttic.  (Z.  Elektrochem.,  1926,  32,  294 — 295). — An 
addition  to  a  previous  paper  (cf.  this  vol.,  686). 
Calculation  of  the  clcctro-affinity  for  hydrogen  by 
another  method  now  gives  33  cal.,  which  agrees  with 
the  previous  result  within  the  margin  of  error. 

N.  H.  Hartshorns. 

Electrode  potential  of  thallium.  L.  M.  Voll- 
Stein  (J.  Russ.  Pliys.  Chcm.  Soc.,  1925,  57,  265 — 
275). — By  the  rotating  electrode  method,  the  electrode 
potential  of  thallium  is  found  to  be  0-6181  volt.  The 
voltage  of  the  half-element  T1|T1CI  (saturated)  has 
the  value  0-7782  immediately  after  assembly,  and  the 
value  0-7813  after  rotation.  The  potential  of  the 
thallium  electrode  is  lowered  by  oxidising  agents,  and 
it  is  advisable  to  use  the  method  of  rotating  electrodes 
for  investigating  the  electrode  potentials  of  all  readily 
oxidisablc  metals.  T.  H.  Pope. 

E.M.F.  of  calcium  electrodes.  G.  Drucker  and 
F.  Luet  (Z.  physikal.  Chcm.,  1926, 121,  307 — 329). — 
The  E.M.F.  of  cells  of  the  types  CaxHg|CaCL|3Ar-KCl| 
A-KCl,ilgCl|Hg  and  CajCaI2|CarHg  have  been  deter¬ 
mined,  the  latter  cell  having  pyridine  as  liquid  medium. 
From  these  data,  the  normal  potential,  „£/,,  of  calcium 
is  calculated  to  be  — 2-76  volts,  whereas  the  value 
deduced  from  thermal  data  lies  between  -2-8  and 
-3-1  volts.  Further  information  regarding  the  ionis¬ 
ation  of  calcium  chloride  at  low  concentrations  has 
been  obtained  by  determining  the  anion  transport 
numbers  in  the  concentration  range  0-0014  to  0-016J/ 
and  by  measurements  of  the  E.M.F.  of  cells  of  the 
type  Hg|HgCl,CaCl2(c1)|CaCl2(c2),HgCl|Hg.  The  anion 
transport  numbers  have  a  minimum  value  at  about 
0-01il/,  from  which  it  is  inferred  that  the  complex 

—  4- 

anion,  CaCl„  and  the  primary  cation,  CaCl,  are  both 
present.  With  increasing  dilution,  the  relative  im¬ 
portance  of  the  positive  ion  increases  (cf.  A.,  1913, 
ii,  1015).  L.  F.  Gilbert. 

Potential  of  the  iron  electrode.  W.  H.  Hampton 
(J.  Physical  Chem.,  1926,  30,  980 — 991 ;  cf.  Richards 
and  Behr,  Carnegie  Inst.  Pub.  No.  61). — The  potential 
of  several  varieties  of  iron  has  been  measured  in  the 
cell  Fe|FeCl2(aq.),HgCl|Hg,  in  which  there  was  no 
liquid  junction.  An  amalgam  prepared  by  the  elec¬ 
trolysis  of  ferrous  sulphate  using  a  mercury  cathode 
gave  0-8090  volt  as  the  best  equilibrium  value  in 
0-1 M -ferrous  chloride,  whilst  finely-divided  iron,  pre¬ 
pared  by  the  reduction  of  ferric  oxide,  gave  the  value 
0-8088  volt.  The  potentials  of  annealed  iron  in  water 
were  lower  by  0-05  volt,  but  no  true  equilibrium  value 
was  observed.  The  difference  of  potential  between 
finely-divided  iron  and  the  annealed  form  in  a  solution 
of  ferrous  chloride  in  a  fused,  eutectic  mixture  of 
lithium  and  potassium  chlorides  showed  little  or  no 
difference  to  exist  between  the  activity  of  each  form. 
The  difference  when  water  is  present  is  attributed  to 
the  passivity  of  compact  iron  in  contact  with  water. 

The  most  probable  value  of  the  normal  electrode 
potential,  calculated  from  the  results,  is  0-4413  volt 
(correct  to  0-003  volt),  and  this  is  supported  by 
measurements  made  on  the  equilibrium  represented 
by  the  scheme  Fc+2TlCl=Fc""-|-2Cr-)-2Tl. 

L.  S.  Theobald. 


Potential  of  fluorine  from  the  decomposition 
potentials  of  fused  fluorides.  B.  Neumann  (Z. 
Elektrochem.,  1926,  32,  274 — 276). — A  reply  to  the 
criticisms  by  Ruff  and  Busch  (this  vol.,  129)  of  an 
earlier  communication  of  the  author  (with  Richter) 
(A.,  1925,  ii,  1164),  together  with  a  brief  rejoinder  by 
Ruff.  N.  H.  Hartshorne. 

Electrometric  study  of  the  allotropic  forms  of 
mercuric  sulphide.  M.  Bourgeaud  (Compt.  rend., 
1926,  182,  1619 — 1621). — Black  mercuric  sulphide  is 
converted  into  the  stable  red  modification  by  treat¬ 
ment  with  aqueous  solutions  of  polysulphidcs.  The 
dependence  of  the  rate  of  transformation  on  temper¬ 
ature,  concentration  of  ammonium  sulphide,  and 
changes  in  the  ratio  of  hydrogen  sulphide  to  ammonia 
in  the  ammonium  sulphide  used  has  been  investigated 
by  actual  measurements  at  18°  and  25°  of  the 
cells:  Hg  Hg,Cl2,sat.KCl|sat.KCl|(NH4)2S,HgSblack|Hg 
and  Hg  HgSblAck,(NH4)2S  |  sat.KCl  |  (NH4)2S,HgSrel  | 
Hg.  A  mechanism  of  the  transformation  is  suggested. 
The  E.M.F.  of  the  cell  Hg|Hg2Cl2,sat.KCl|sat.KCl| 
il/-(NH4)2S,HgSred|Hg  at  18°  is  0-7934  volt. 

J.  S.  Carter. 

Electrokinetic  behaviour  and  electrode 
potential.  F.  L.  Usher  (J.  Physical  Chcm.,  1926, 
30,  954 — 963). — Measurements  of  the  contact  poten¬ 
tial  and  of  the  clcctrocapillary  behaviour  of  mercury 
in  solutions  (O-OOliV  to  N)  of  the  chlorides  of  lithium, 
potassium,  and  ammonium,  of  hydrochloric  acid, 
potassium  hydroxide,  and  sodium  citrate  have  been 
made.  The  results  indicate  the  absence  of  any  direct 
connexion  between  electrode  potential  and  electro- 
kinetic  behaviour  in  the  case  of  this  metal  (cf .  Garrison, 
A.,  1923,  ii,  115).  When  the  potentials  of  mercury 
in  solutions  of  the  chlorides  with  and  without 
addition  of  hydrazine  are  compared,  it  appears  that 
mercurous  ions  are  produced  at  the  metal  surface 
and  are  present  at  the  interface  in  practically  the 
same  concentration  as  if  the  solutions  had  been 
saturated  with  calomel. 

Electro-osmotic  experiments  on  the  influence  of 
potassium  chloride  on  the  surface  energy  of  a  dia¬ 
phragm  indicate  an  initial  adsorption  of  that  ion  which 
enhances  the  original  charge.  This  effect  is  greatly 
reduced  when  a  strongly  adsorbed  ion  bearing  the  same 
charge  as  the  surface  is  present.  L.  S.  Theobald. 

Streaming  potentials.  H.  Lachs  and  J.  Ivron- 
man  (Bull.  Int.  Acad.  Polonaise,  1925,  A,  289 — 
301;  cf.  Ivruyt,  A.,  1918,  ii,  289;  Freundlich  and 
Rona,  Sitzungsber.  Prcuss.  Akad.  Wiss.,  1920,  20, 
397;  Freundlich  and  Ettisch,  A.,  1925,  ii,  873). — 
Using  a  method  similar  to  that  of  Freundlich  and 
Rona,  streaming  potentials  have  been  examined  with 
a  view  to  determine  their  reproducibility  and  stability. 
It  is  found  that  with  tubes  of  glass  or  silica  the  initial 
values  of  the  streaming  potentials,  under  apparently 
identical  conditions,  can  only  be  reproduced  with  an 
accuracy  of  about  14%.  Furthermore,  the  value  for 
a  given  arrangement  is  not  constant,  but  varies  con¬ 
siderably  with  time.  Although  quantitative  measure¬ 
ments  are  impossible,  the  experimental  numbers  show, 
in  harmony  with  the  results  of  the  authors  cited,  that 
glass  and  silica  receive  a  negative  charge  from  the 
streaming  of  water  and  that  the  magnitude  of  the 
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charge  is  reduced  by  the  addition  of  electrolytes 
according  to  the  concentration,  valency,  and  adsorb- 
ability  of  the  cations.  In  presence  of  aluminium  and 
thorium  salts,  a  reversal  of  sign  occurs. 

J.  S.  Carter. 

Influence  of  X-rays  on  bioelectric  potential 
differences.  A.  Lieciiti  (Biochem.  Z.,  1926,  171, 
240 — 255). — X-Rays  have  no  effect  on  the  P.D.  be¬ 
tween  0-002 ill-  and  concentrated  hydrochloric  acid 
separated  by  potassium  chloride-agar ;  between 
0-002il/-hydrochloric  acid  and  0-Q02il/-sodium  hydr¬ 
oxide  separated  by  glass  or  ferrocyanide  membranes ; 
or  between  0-00054/ -hydrochloric  acid  and  0-0005il/- 
hydroehloric  acid-f-gelatin  separated  by  a  collodion 
membrane.  The  P.D.  at  the  interface  between  sol¬ 
utions  of  sodium  chloride  and  dimcthylaniline  hydro¬ 
chloride  or  sodium  oleate  in  guaiacol  or  o-toluidinc  is, 
however,  increased  by  the  action  of  X-rays. 

E.  C.  Smith. 

Influence  of  gelatin  on  the  potential  and  dis¬ 
charge  potential  of  zinc  in  zinc  sulphate  solution. 
E.  Rabald  (Z.  Elcktrochcm.,  1926,  32,  289—294).— 
The  author  has  been  unable  to  reproduce  the  polaris¬ 
ation  maximum  at  0-025%  of  gelatin  found  by  Isgaris- 
ehev  and  Titov  (A.,  1921,  ii,  620)  in  the  electrolysis 
of  zinc  sulphate  with  zinc  electrodes  in  presence  of 
gelatin,  but  has  found  a  maximum  at  0-005%.  The 
existence  of  zinc-gelatin  complexes  postulated  by 
these  authors  would  not  therefore  seem  to  have  been 
fully  proved.  The  measurements  of  the  present 
author  show  that  the  factors  influencing  the  polaris¬ 
ation  value  arc  more  complicated  than  was  assumed 
by  lsgarischcv  and  Titov.  N.  H.  Hartshorne. 

Hydrogen  overvoltage  at  a  mercury  cathode 
and  its  bearing  on  current  theories.  A.  L. 
McAulay  and  F.  P.  Bowden  (Phil.  Mag.,  1926,  [vii], 
1,  1282 — 1285). — Experiments  have  shown  that  the 
overvoltage  at  a  mercury  cathode  with  a  mixed 
electrolyte  containing  acid  and  a  metallic  salt  is 
independent  of  the  current  and  that  the  current 
carried  by  the  hydrogen  ions  is  the  same  in  all  cases. 
Under  overvoltage  conditions,  hydrogen  and  the 
metal  are  both  deposited  at  a  potential  which  is 
characteristic  of  hydrogen  and  independent  of  the 
reversible  potential  of  the  metal.  Of  various  theories 
which  have  been  advanced  to  explain  overvoltage, 
it  is  suggested  that  a  combination  of  that  requiring 
an  active  film  of  hydrogen  or  hydride  the  high  free 
energy  of  which  provides  part  of  the  overvoltage, 
with  that  in  which  a  further  over-potential  is  necessary 
for  the  desorption  of  the  fibn,  will  explain  all  the 
observed  facts.  A.  E.  Mitchell. 

Cathodic  deposition  of  metals.  III.  Electro¬ 
chemical  and  X-ray  investigations  on  lead 
precipitates.  P.  K.  Frohlich,  G.  L.  Clark,  and 
R.  A.  Aborn  (Z.  Elektrochem.,  1926,  32,  295—305). 
— Lead  precipitates  deposited  cathodically  from 
acetate,  nitrate,  perchlorate,  fluoboratc,  and  fluosili- 
catc  solutions,  both  in  the  presence  and  absence 
of  free  acid  and  of  gelatin,  have  been  investigated 
by  means  of  X-rays,  and  the  relation  between  the 
crystal  structure  and  the  electrochemical  conditions 
during  deposition  has  been  studied.  From  a  practical 


point  of  view,  the  deposit  from  the  perchlorate 
solution  in  the  presence  of  excess  of  acid  and  gelatin 
is  the  best  for  a  given  current  density ;  it  shows  the 
minimum  grain  size  and  is  free  from  dendrites.  The 
results  support  the  present  views  on  the  influence  of 
various  factors  on  the  structure  of  clectrolytically 
deposited  metals,  with  the  exception  that,  in  con¬ 
trast  to  iron,  nickel,  and  other  metals,  lead  shows  an 
increased  preferential  orientation  with  increasing 
current  density.  The  grain  size  increases  with  the 
amount  of  deposit,  and  the  preferential  orientation  is 
smaller  in  the  outer  than  in  the  inner  layers.  Experi¬ 
ments  with  iron  and  platinum  cathodes,  with  and 
without  a  wax  coating,  have  led  to  the  confirmation 
of  the  earlier  observations  of  Clark  and  Frohlich  on 
the  deposition  of  nickel  on  aluminium  and  platinum. 
The  current  density-potential  curves  show  that 
with  lead  the  resistance  to  cathodic  crystal  formation 
is  small.  Gelatin  retards  the  crystal  growth  and 
hinders  the  even  distribution  of  the  metal  over  the 
whole  surface  of  the  electrode.  N.  H.  Hartshorne. 

Electrodeposition  of  radium-D  and  -IS.  J.  P. 
MoHutchison  (J.  Physical  Chcm.,  1926,  30,  925 — 
929;  cf.  this  vol.,  655;  von  Hcvcsy,  A.,  1912,  ii, 
414). — The  deposition  of  radium-D  and  -E  from 
neutral  aqueous  solutions  on  metal  plates  takes 
place  irrespectively  of  whether  the  latter  are  more 
electropositive  or  electronegative  than  bismuth  or 
lead,  and  the  ratio  radium-2)  to  radium-2?  deposited 
decreases  with  increasing  electronegative  character 
of  the  metal  concerned.  Radium-2?  is  extracted 
almost  pure  by  aluminium  and  nickel  from  boiling, 
neutral  solutions  of  the  two  isotopes.  The  half-life 
period  of  radium-2?  has  been  redetermined  as  4-87  days, 
which  confirms  the  value  of  4-85  days  given  by  Thaller 
(Wien.  Bcr.,  1912,  121,  1611).  L.  S.  Theobald. 

Electrolytic  formation  of  ammonium  per¬ 
sulphate.  O.  A.  Essin  (Z.  Elektrochem.,  1926, 
32,  267 — 269). — The  influence  of  the  concentration 
of  sulphate  and  of  persulphate  on  the  current  yield 
in  the  electrolytic  preparation  of  ammonium  per¬ 
sulphate  has  been  studied.  The  current  yield  is 
independent  of  the  current  density  between  1  and 
16  amp. /cm.2  It  is  also  independent  of  temperature 
between  10°  and  30°,  provided  the  solution  is  kept 
saturated  with  sulphate,  as  was  found  by  Levi  (A., 
1903,  ii,  474).  Within  the  range  of  anodic  current 
densities  and  temperatures  given  above  and  with 
a  saturated  solution,  the  current  yield  is  given  by 
100 c1/(c1+c2)%,  where  Cj  and  c2  arc  the  concen¬ 
trations  of  the  sulphate  and  persulphate,  respectively. 

N.  II.  Hartshorne. 

Catalysis  in  electrochemistry.  V.  M.  Person 
(J.  Russ.  Pliys.  Chem.  Soc.,  1925,  57,  1S9— 205).— 
Intermediate  products  containing  oxygen  are  said 
to  accelerate  the  reaction  taking  place  in  primary 
batteries  and  in  the  lead  accumulator  and  to  raise 
the  E.M.F.  T.  H.  Pope. 

Comparison  between  unimolecular  and  bi~ 
molecular  gaseous  reactions.  Thermal  decom¬ 
position  of  gaseous  acetaldehyde.  C.  N.  Hinshel- 
wood  and  W.  K.  Hutchison  (Proc.  Roy.  Soc.,  1925,  A, 
111,  380 — 385). — At  about  500°,  acetaldehyde  dccom- 
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poses  thus:  CH3-CHO=CH4+CO.  Tlio  reaction  is 
bimolecular  and  under  the  conditions  of  the  experi- 
ment  practically  homogeneous.  The  rate  of  reaction 
can  be  calculated  from  the  equation  k= 5-5  X 
10WVT  .  e-«,5o°/flP  /.  beinrr  expressed  in  g.-mols.  per 
litre  per  see.  The  heat  of  activation  is  45,500  cal. 
for  2  g.-mols.,  and  the  rate  of  reaction  can  be  calculated 
from  kinetic  considerations.  In  the  decomposition 
of  acetone,  which  is  unimolecular  (J.C.S.,  1924,  125, 
393),  the  reaction  is  not  necessarily  dependent  on 
collisions,  whereas  in  the  bimolecular  reaction  at 
present  investigated  there  is  almost  the  exact  relation 
between  heat  of  activation,  number  of  collisions, 
and  rate  of  reaction  predicted  by  theory. 

W.  Thomas. 

Extinction  of  methane  flames  by  diluent 
gases.  H.  F.  Coward  and  F.  J.  Hartwell  (J.C.S., 
192C,  1522 — 1532). — The  influence  of  carbon  dioxide, 
nitrogen,  argon,  and  helium  on  the  limits  of  inflamm¬ 
ability  of  methane  in  air  has  been  determined.  The 
relative  extinctive  effects  of  the  first  three  gases 
arc  mainly  determined  by  their  relative  heat  capacities. 
The  more  extinctive  effect  of  helium  as  compared 
with  argon  is,  however,  ascribed  to  the  high  thermal 
conductivity  of  helium.  Of  all  mixtures  of  methane 
and  oxygen,  that  represented  by  the  proportions 
CH4+202  is  the  last  to  become  non-inflammable  as 
inert  gases  arc  added.  The  “  lags  ”  on  ignition 
and  the  dilution  limits  of  the  mixtures  seem  to  be 
dependent  on  the  same  factors.  W.  Thomas. 

Walden  inversion.  X.  Reaction  between 
water  and  the  phenylchloroacetate  and  plienyl- 
bromoacetate  ions.  A.  M.  Ward  (J.C.S.,  1926, 
1184 — 1195). — A  quantitative  test  has  been  made 
of  the  view  that  displacement  raccmisation  is  the 
result  of  two  simultaneous  reactions  f-CHPhCl-CO.,'+ 
H20  ->  (Jq)  Z-CHPh(0H)-C02'  and  ->  {k2)  ~ 
d-CHPh(0H)-C02'.  The  sign  of  the  product  depends 
on  the  relative  values  of  k1  and  k2.  The  diver¬ 
gences  of  the  values  of  the  velocity  coefficient 
from  the  titration  and  optical  experiments  are  due 
to  catalytic  raccmisation  which  also  takes  place. 
The  above  mechanism  is  also  better  in  accord  with 
the  results  in  the  ease  of  phcnylbromoacctate  than 
that  suggested  by  McKenzie  and  Walker  (J.C.S., 
1915,  105,  1685).  The  effect  of  the  solvent  on  the 
sign  of  the  product  obtained  in  such  displacement 
reactions  is  discussed  in  connexion  with  the  view 
that  two  simultaneous  reactions  proceed  during  the 
process.  W.  Thomas. 

Velocities  of  tbe  reactions  between  etbyl 
iodide  and  the  sodium  salts  of  various  sub¬ 
stituted  phenols  in  ethyl-alcoholic  solution. 

L.  J.  Goldsworthy  (J.C.S.,  1926,  1254 — 1256). — The 
reactions  arc  bimolecular,  but  of  a  special  type,  the 
velocity  coefficient  being  smaller  the  greater  the 
initial  concentrations,  in  accordance  with  the  equation 
kc—k-\-a  log  V,  where  V  is  the  volume  containing 
1  g.-mol.  of  the  alkyl  halide  and  sodium  phcnoxidc. 
The  following  are  the  mean  values  obtained  (k  X  105) 
for  42-5°  and  0-5Ar-sodium  salts  and  ethyl  iodide  : 
phenol  702,  p-crcsol  918,  m-crcsol  810,  o-crcsol  726, 
p-chlorophenol  393,  o-chlorophenol  334,  m-chloro- 


phenol  278,  2  : 4-dichlorophcnol  196.  Except  in 
the  case  of  sodium  o-tolyloxidc  the  reactivities  arc 
in  the  inverse  order  of  the  ionisation  constants  of  the 
corresponding  phenols.  W.  Thomas. 

Irreversible  endothermic  chemical  processes. 
A.  E.  Arbusov  (Z.  physikal.  Chem.,  1926,  121,  209 — 
220). — The  hydrolysis  of  the  acetals  of  a  number  of 
aliphatic  ketones  in  alcoholic  solution  has  been 
studied.  The  reaction,  which  proceeds  rapidly  in 
the  presence  of  dilute  acids  but  comparatively  slowly 
in  the  presence  of  alkalis,  appears  to  go  to  completion, 
and  is  accompanied  by  the  absorption  of  heat.  4-51 
Cal.  are  absorbed  during  the  hydrolysis  of  1  g.-mol. 
of  the  acetal  of  acetone.  A  suitable  lecture  experi¬ 
ment  illustrating  qualitatively  these  phenomena  is 
described.  L.  F.  Gilbert. 

Hydrolysis  of  substituted  benzyl  chlorides 
and  the  theory  of  induced  alternate  polarities. 
S.  C.  J.  Olivier  and  G.  Berger  (Roc.  trav.  cliim., 
1926,  45,  452 — 457 ;  cf.  A.,  1923,  i,  908;  this  vol., 
511). — The  relative  velocities  of  hydrolysis  of  sub¬ 
stituted  benzyl  chlorides  previously  described  ( loc . 
cil.)  arc  not  in  agreement  with  the  theory  of  induced 
alternate  polarities,  and  the  discrepancy  cannot  be 
ascribed  to  steric  hindrance.  The  discrepancies 
chiefly  concern  the  orf/io-substitutcd  compounds, 
and  this  is  possibly  due  to  the  direct  chemical  influence 
of  neighbouring  groups.  W.  Hume-Rotiiery. 

Basis  for  the  physiological  activity  of  -onium 
compounds.  VI.  Rates  of  hydrolysis  of  certain 
esters  of  choline  and  its  analogues.  R.  R. 
Renshaw  and  N.  Bacon  (J.  Amer.  Chem.  Soc.,  1926, 
48,  1726 — 1732). — Acetylcholine  bromide,  m.  p.  143°, 
and  aceloxymelhyltrimethylamvwnium  bromide,  m.  p. 
159°,  arc  obtained  by  condensing  liquid  trimethyl- 
amine  with  p-bromocthyl  acetate  and  bromomethyl 
acetate,  respectively.  p-Bromoethyl  nitrate  affords 
similarly  p -nitro-oxyclhyUrimcthylammonium  bromide, 
m.  p.  187°.  The  following  (unimolecular)  hydrolysis 
constants  were  determined  in  solution  of  ptl  7-S  : 
chloroacctylcholine  bromide,  0-5 — 0-6 ;  acctoxy- 
mcthyldimethylsulphonium  bromide,  0-1 ;  acctoxy- 
methyltrimethylammonium  bromide,  0-04;  acetyl¬ 
choline  bromide,  0-8  X 10’3 ;  and  p-nitro-oxyethyl- 
trimethylammonium  bromide,  immeasurably  small. 
In  the  case  of  the  last-named  substance,  the  muscarine 
action  is  very  prolonged,  whilst  that  of  all  the  remain¬ 
ing  substances  is  about  equal  and  very  evanescent, 
indicating  that  the  rate  of  hydrolysis  is  not,  in  all 
cases,  the  determining  factor  in  either  the  extent 
or  the  persistence  of  the  physiological  action  of  these 
compounds.  F.  G.  Willson. 

Kinetics  of  the  precipitation  of  copper  from 
solutions  of  its  salts  by  metallic  zinc.  A. 
Galecki  and  T.  Orlovski  (Bull.  Int.  Acad.  Polonaise, 

1925,  A,  303— 332).— See  this  vol.,  364. 

Influence  of  rate  of  stirring  on  reaction 

velocity.  F.  C.  Huber  and  E.  E.  Reid. — Sec  B., 

1926,  519. 

Rapid  corrosion  of  metals  by  acids  within 
capillaries.  U.  R.  Evans  (J.  Amer.  Chem.  Soc., 
1926,  48,  1601 — 1602). — Localised  corrosion  under 
the  conditions  of  experiment  described  by  McCulloch 
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(A.,  1925,  ii,  879)  is  interpreted  by  the  author  as  being 
mainly  due  to  differential  aeration  and  not  to  capillary 
action.  Experimental  evidence  is  given  in  support 
of  this.  M.  Carlton. 

Rapid  corrosion  of  metals  within  capillaries. 

L.  McCulloch  (J.  Amer.  Chem.  Soc.,  1926,  48,  1603 — 
1604). — An  explanatory  reply  to  Evans  (preceding 
abstract).  M.  Carlton. 

Corrosion  of  steels  in  the  atmosphere.  W.  G. 
Whitman  and  E.  L.  Chappell. — See  B.,  1926,  545. 

Catalysis.  J.  Boeseken  (Rec.  trav.  chim.,  1926, 
45,  458 — 474;  cf.  A.,  1921,  ii,  500). — The  author’s 
theory  of  dislocation  in  catalysis  ( loc .  cit.)  is  discussed 
in  detail  with  regard  to  the  following  reactions  :  (1) 
Friedel  and  Crafts’  reaction;  (2)  the  transformation 
of  white  phosphorus  to  red  in  the  presence  of  different 
substances ;  (3)  the  polymerisation  of  chloral ;  (4)  the 
decomposition  of  lieptachloropropane ;  (5)  some 

photochemical  reactions  of  benzophenone.  Catalysis 
is  the  result  of  activation  of  the  molecule  and  not  of 
the  atom.  The  majority  of  catalysts  are  atoms 
(in  the  case  of  metal  catalysts),  or  ions  of  molecules, 
which  are  readily  ionised  or  which  possess  residual 
valencies,  e.g.,  sulphuric  acid,  ferric  chloride,  alu¬ 
minium  chloride,  pyridine,  etc.  These  may  be 
described  as  “  open  ”  systems,  whilst  the  majority 
of  organic  substances,  even  unsaturated  compounds, 
are  “  closed.”  When  the  two  are  brought  into 
contact,  the  closed  system  is  partly  opened.  Negative 
catalysts  may  act  by  closing  the  open  system  of  the 
positive  catalyst;  e.g.,  water  closes  the  residual 
valencies  of  aluminium  chloride  and  so  acts  as  a 
negative  catalyst  in  Friedel  and  Crafts’  reaction. 

W.  IIume-Rothery. 

Oxidation  of  oxalic  acid  by  iodic  acid  in 
aqueous  solution.  S.  Toda  (Biochem.  Z.,  1926, 
171,  231 — 239). — At  least  90%  of  the  oxidation  of 
oxalic  acid  by  iodic  acid  when  the  reagents  are  not 
specially  purified  is  brought  about  by  the  catalytic 
action  of  iron,  10'5  mg.  of  which  in  4  c.c.  of  a  solution 
of  the  purified  reagents  can  be  detected  by  reason 
of  its  catalytic  action.  At  least  90%  of  the  inhibitory 
action  of  hydrocyanic  acid  is  due  to  the  fixation  of 
iron,  but  the  remaining  10%  is  not  referable  to  any 
known  reaction.  Solutions  of  iodic  acid  and  oxalic 
acid  completely  free  from  the  heavy  metals  are 
probably  non-reactive,  since  the  reaction  is  completely 
inhibited  by  hydrocyanic  acid,  the  effect  being 
reversible.  The  activity  of  the  iron  is  probably  due 
to  the  formation  of  complex  compounds  with  iodic 
and  oxalic  acids,  and  not  to  its  presence  in  the  ionic 
form.  E.  C.  Smith. 

Mechanism  of  oxidative  processes.  X.  Oxid¬ 
ative  action  of  iodic  acid  and  its  restriction. 
XI.  Catalytic  dehydrogenation.  H.  Wieland 
and  F.  G.  Fischer  (Ber.,  1926,  59,  [£],  1171—1180; 
1180—1191;  cf.  A.,  1925,  ii,  1171).— X.  The  inter¬ 
action  of  iodic  and  oxalic  acids  to  form  iodine,  carbon 
dioxide,  and  water  is  accelerated  by  ferric  chloride  or 
bromide,  but  not  by  ferric  ammonium  sulphate,  iron 
iodate,  iron  iodide,  or  ferrous  ammonium  sulphate. 
Acceleration  is  attributable  to  the  halogen  ion,  since 
it  is  also  produced  by  hydrochloric  acid,  whereas 


sulphuric  acid  is  inactive.  Hydrocyanic  acid  in 
sufficient  concentration  completely  inhibits  the  reac¬ 
tion;  inhibition  is  not  affected  by  ferric  salts,  but 
is  partly  overcome  by  hydrochloric  acid.  Since 
the  presence  of  catalytically  active  material  in  the 
original  substances  could  not  be  detected,  the  restric¬ 
tive  action  of  hydrocyanic  acid  is  negatively  catalytic. 
An  equilibrium  is  assumed  between  the  bulk  of  the 
iodic  acid  molecules  and  a  few  which  arc  particularly 
mobile,  and  hence  reactive,  and  the  effect  of  the 
hydrocyanic  acid  is  explained  by  formation  with 
the  latter  of  an  unstable  complex  which  dissociates 
with  production  of  sluggish  iodic  acid.  Acceleration 
by  chlorine  ions  is  due  to  liberation  of  chlorine,  which 
oxidises  oxalic  acid,  whereas  partial  restoration  of 
activity  by  hydrochloric  acid  in  solutions  which 
contain  hydrocyanic  acid  is  caused  by  production 
of  cyanogen  chloride. 

A  similar  case  of  restriction  of  a  reaction  in  which 
a  catalysed  change  does  not  appear  to  be  repressed 
by  the  presence  of  minimal  amounts  of  a  restrictive 
substance  is  found  in  the  effect  of  phenols  on  the 
autoxidation  of  bcnzaldehydc.  This  change  is 
scarcely  affected  by  the  addition  of  ferric  salts,  and 
the  accelerating  effect  of  the  latter  on  systems 
restricted  by  quinol  is  due  solely  to  oxidation  of  the 
phenol  to  benzoquinone. 

In  homogeneous  solution,  hydrogen  peroxide 
decomposes  in  the  presence  of  iodic  acid,  whereas  the 
latter  substance  is  recovered  unchanged ;  the  action  is 
explained  by  the  intermediate  formation  of  periodic 
acid.  The  change  is  greatly  accelerated  by  hydro¬ 
chloric  acid  and  is  not  restricted  by  hydrocyanic 
acid,  which,  however,  partly  neutralises  the  accelerat¬ 
ing  influence  of  the  halogen  acid. 

XI.  The  primary  formation  of  hydrogen  peroxide 
during  the  oxidation  of  hydrogen  at  a  platinum  or 
palladium  contact  is  firmly  established  as  well  as 
the  activation  of  hydrogen  in  the  action  of  palladium- 
black  on  hydrazo  benzene  or  1  :  4-dihydro  naphthalene. 
Failure  to  isolate  hydrogen  peroxide  as  primary 
product  of  the  dehydration  of  alcohol,  formic  acid, 
acetic  acid,  quinol,  or  hydrazobenzene  in  presence  of 
platinum-black  is  not  a  proof  of  its  non-formation, 
since  greater  quantities  than  could  be  theoretically 
produced  would  be  completely  decomposed  during 
the  period  of  action,  in  part  catalytically,  in  part 
as  hydrogen  acceptors.  Similar  experiments  are 
recorded  with  benzoyl  peroxide.  The  detection  of 
the  formation  of  hydrogen  peroxide  during  biological 
oxidations  is  rendered  exceptionally  difficult  by  the 
presence  of  catalases  and  peroxydases.  Preparations 
from  Lactarius  vellereus,  freed  as  completely  as 
possible  from  catalase  by  repeated  solution  in  water 
followed  by  fractional  precipitation  with  alcohol, 
accelerate  the  oxidation  of  quinol,  pyrocatechol, 
pyrogallol,  guaiacol,  or  anthraquinol,  and  give  hydro¬ 
gen  peroxide  in  50%  yield  or  in  almost  100%  yield 
if  the  effect  of  residual  catalase  is  negatived  by  addition 
of  hydrogen  cyanide.  These  preparations  are  remark¬ 
ably  stable  towards  rise  of  temperature,  and  in  their 
activity  resemble  closely  solutions  of  calcium  glycol- 
late  and  manganous  acetate. 

The  evolution  of  hydrogen  from  aqueous  solution 
of  chromous  and  certain  complex  cobaltous  salts, 
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regarded  by  Traube  and  Lange  (this  vol.,  257)  as  a 
direct  decomposition  of  water,  is  interpreted  according 
to  the  scheme  Cr(OH)2 — >-Cr(X))'OH+H.  Traube 
and  Lange’s  failure  to  detect  formic  acid  as  product 
of  the  oxygen-free  oxidation  of  carbon  monoxide  is 
not  a  proof  of  its  non-formation,  since  its  decom¬ 
position  at  the  active  contact  surface  may  occur 
much  more  rapidly  than  its  slow  diffusion  into  the 
solution.  H.  Wren. 

Interaction  of  hydrogen  and  nitrous  oxide  on 
the  surface  of  gold.  W.  K.  Hutchison  and  C.  N. 
Hinshelwood  (J.C.S.,  1926,  1556 — 1559).  — The 

reaction  of  these  two  gases  examined  at  704°  and 
880°  is  of  the  type  where  the  two  gases  are  adsorbed 
independently  of  one  another.  The  rate  of  reaction 
tends  to  a  limiting  value  as  the  pressure  of  each  gas 
is  increased,  the  maximum  in  the  case  of  nitrous 
oxide  being  at  300  mm.  and  in  the  case  of  hydrogen 
at  500  mm.  The  rate  was  measured  by  the  change 
of  pressure  :  N20+H2=N2-j-H,0  (liquid). 

W.  Thomas. 

Catalytic  oxidation  of  carbon  monoxide.  II. 
Adsorption  of  carbon  dioxide,  carbon  monoxide, 
and  oxygen  by  the  catalysts,  manganese  dioxide, 
cupric  oxide,  and  mixtures  of  these  oxides. 
W.  M.  Hoskins  and  W.  C.  Bray  (J.  Amer.  Chem. 
Soc.,  1926,  48,  1454 — 1474). — The  adsorption  iso¬ 
therms  at  20°  and  the  rates  of  total  adsorption  at  20° 
and  76°  (cf.  Benton,  A.,  1923,  ii,  382,  383)  of  the  above 
gases  in  the  oxides  named  were  determined.  The 
adsorptive  capacity  changes  fairly  regularly  in  passing 
from  manganese  dioxide  through  the  mixtures  to 
copper  oxide;  in  the  case  of  carbon  dioxide  and 
oxygen,  this  change  is  a  decrease,  and  in  the  case  of 
carbon  monoxide,  an  increase.  Catalytic  activity 
is  not  related  to  total  adsorptive  capacity.  The 
rate  of  interaction  with  carbon  monoxide  and  the 
initial  rate  of  reoxidation  are  greater  for  mixtures 
than  for  individual  oxides.  Manganese  dioxide 
oxidises  carbon  monoxide  almost  completely  to  the 
dioxide,  the  total  adsorption  coinciding  closely  with 
that  of  carbon  dioxide.  Copper  oxide,  however, 
retains  large  quantities  of  carbon  monoxide  and  the 
total  adsorption  becomes  much  greater  than  that 
for  carbon  dioxide.  The  former  reaction  and  the 
initial  stages  of  the  latter  probably  consist  of  the 
rapid  adsorption  of  small  quantities  of  carbon 
monoxide  followed  by  electronic  rearrangement.  In 
the  mixed  oxides,  the  rate  of  electronic  rearrangement 
is  increased.  S.  K.  Tweedy. 

Reactions  of  the  alcohols  over  zinc  oxide 
catalysts.  H.  Adkins  and  W.  A.  Lazier  (J. 
Amer.  Chem.  Soc.,  1926,  48,  1671—1677  ;  cf.  A.,  1925, 
i,  878). — The  decomposition  of  ethyl,  H-propyl,  iso¬ 
propyl,  ?i- butyl,  isobutyl,  and  sec. -butyl  alcohol,  in 
contact  with  zinc  oxide  catalysts  prepared  ( a )  from 
zinc  sulphate  by  precipitation,  (6)  by  a  dry  process, 
and  (c)  by  hydrolysis  of  zinc  isopropoxide,  between 
330°  and  450°,  has  been  examined.  The  ratio  of 
dehydration  to  dehydrogenation  is  relatively  inde¬ 
pendent  of  the  structure  of  the  alcohol,  as  compared 
with  the  effect  of  the  catalyst  surface.  With  primary 
alcohols,  the  ratio  of  dehydration  to  dehydrogenation 
is  practically  independent  of  the  temperature.  With 


secondary  alcohols,  the  ratio  is  dependent  on  the 
temperature,  but  the  extent  of  the  change  in  this 
ratio  depends  on  the  catalyst,  and  may  even  change 
in  direction  with  change  of  catalyst.  Generally, 
catalyst  (a)  is  best  for  dehydration,  whilst  ( b )  is  best 
for  dehydrogenation.  It  is  concluded  that  the 
spatial  arrangement  of  the  catalyst  surface  is  of 
primary  importance  in  determining  the  relative 
proportions  of  the  decomposition  products. 

F.  G.  Willson. 

Electrochemical  formulation  of  the  irre¬ 
versible  reduction  and  oxidation  of  organic 
compounds.  J.  B.  Conant  (Chem.  Review's,  1926, 
3,  1 — 40). 

Nitric  acid.  II.  Behaviour  of  nitrous  acid 
at  the  anode.  A.  Klemenc  and  P.  Gross  (Z.  anorg. 
Chem.,  1926,  153,  332 — 338). — Nitrite  solutions  can 
be  oxidised  using  platinum  and  magnetite  electrodes ; 
low'er  nitrogen-oxygen  compounds  can  be  oxidised 
to  concentrated  nitric  acid.  Measurements  w'ere 
made  using  nitrite-nitrate  mixtures  w'hich  wrere 
rendered  either  alkaline  with  sodium  carbonate  or 
weakly  acid  bj7  saturation  with  carbon  dioxide.  The 
method  used  w'as  that  of  Haber  and  Russ  (A.,  1904, 
ii,  309).  The  anodes  were  of  smooth  platinum  foil; 
two  methods  of  measurement  were  employed :  (i)  a 
slow'  method  in  w'hich  equilibrium  was  established 
before  readings  were  made,  (ii)  a  rapid  method  w'here 
readings  were  taken  immediately  the  circuit  w'as 
closed.  Linear  current-density-potential  curves  were 
obtained. 

The  equation,  t~a-\-b  log  (i/c),  where  a  and  b  are 
characteristic  constants  of  the  current  density- 
potential  curve,  i  is  the  current  density,  and  c  the 
concentration  of  the  depolariser,  is  deduced. 

The  values  of  the  constants  a  and  b,  particularly  of 
the  latter,  differ  in  acid  and  alkaline  solutions.  The 
calculated  value  of  («/hLdd— (u/6)alk  is  6-3;  the 
observed  value  is  6-5.  M.  Carlton. 

Periodic  phenomena  at  anodes  of  copper  and 
silver.  E.  S.  Hedges  (J.C.S.,  1926,  1533—1546). 
— Periodic  variations  in  current  strength  and  in  the 
P.D.  between  the  electrodes  accompanying  the 
anodic  solution  of  copper  in  solutions  of  hydrogen 
chloride  (investigated  in  detail),  ammonium  chloride, 
sodium  chloride,  copper  chloride,  and  potassium 
cyanide  and  of  silver  in  solutions  of  potassium 
cyanide,  sulphuric  acid,  ammoniacal  ammonium 
sulphate,  and  ammonium  chloride  have  been  observed. 
Periodic  film  formation  over  the  anode  occurs  betw'een 
certain  limiting  current  densities,  the  critical  current 
density  being  a  linear  function  of  the  concentration 
of  the  electrolyte.  The  phenomenon  is  attributed  to 
the  metastability  of  the  oxide  film  betw'een  the 
critical  current  density,  at  w'hich  it  is  formed,  and  a 
certain  higher  value  above  w'hich  it  is  stable.  The 
frequency  of  the  periods  is  unaffected  by  catalytic 
poisons,  but  increases  w'ith  rising  temperature  and 
concentration  and  decreasing  current  density. 

S.  K.  Tweedy. 

Electrochemical  oxidation  and  peroxides.  F. 
Fichter  (Chem.  Weekblad,  1925,  23,  302 — 310). — A 
resume  and  discussion  of  recent  w'ork.  Electrolytic 
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oxidation  generally  proceeds  further  than  ordinary 
chemical  oxidation,  but  similar  results  can  be  obtained 
by  chemical  means.  Thus  the  action  of  fluorine  on 
a  saturated  solution  of  potassium  acetate  yields  pure 
ethane,  and  the  electrochemical  synthesis  may  be 
regarded  as  merely  due  to  the  effect  of  oxygen  at 
high  potential,  an  unstable  diacyl  peroxide  being 
formed  in  both  cases.  S.  I.  Levy. 

Mechanism  of  the  photochemical  reaction 
between  hydrogen  and  chlorine.  III.  Mean 
life  of  activity  in  illuminated  chlorine.  A.  L. 
Marshall  (J.  Physical  Chem.,  1926,  30,  757 — 762; 
cf.  A.,  1925,  ii,  883). — The  work  of  Bodenstein  and 
Taylor  (A.,  1916,  ii,  463)  has  been  repeated,  using  an 
improved  technique.  Pure  dry  chlorine  was  passed 
into  hydrogen  3xl0~4  sec.  after  intense  illumination 
by  a  quartz  mercury  arc,  but  no  reaction  was  detected. 
Wet  chlorine  gave  a  similar  result.  A  mathematical 
analysis  based  on  the  Nernst  atomic  mechanism 
predicted  a  large  reaction.  It  follows  that  either  this 
mechanism  is  incorrect  or  that  the  glass  walls  of  the 
capillary  used  catalyse  the  recombination  of  the 
chlorine  atoms  produced  by  the  illumination. 

L.  S.  Theobald. 

Yield  of  photochemical  reactions  with  complex 
light.  II.  M.  Padoa  and  N.  Vita  (Gazzctta, 
1926,  56,  164—174;  cf.  A.,  1924,  ii,  322).— The  inter¬ 
action  of  hydrogen  and  chlorine  proceeds  better  under 
the  influence  of  white  light  than  under  the  separate 
influences  of  the  constituent  monochromatic  radi¬ 
ations.  The  same  is  the  case  with  direct-printing 
photographic  paper  only  if,  of  the  separate  radiations, 
those  of  lesser  frequency  act  on  the  paper  first;  if 
the  colours  of  greater  frequency  act  first,  the  result  is 
greater  than  with  white  light. 

The  latent  impression  either  of  a  photographic 
plate,  whether  sensitised  or  not,  or  of  silver  bromide 
paper  is  far  more  intense  when  effected  by  white  light 
than  by  the  coloured  lights  separately,  if  relatively 
long  exposures  are  made  with  filtered  lights.  With 
shorter  exposures,  the  extent  of  the  action  is  the 
greater  for  the  separate  coloured  lights,  provided  that 
those  of  the  greater  frequency  act  first. 

T.  H.  Pope. 

Substances  which  affect  photographic  plates 
in  the  dark.  G.  L.  Keenan  (Chem.  Reviews, 
1926,  3,  95—111). 

Relation  between  time  and  intensity  in  photo¬ 
graphic  exposure.  III.  L.  A.  Jones,  E.  Huse, 
and  V.  C.  Hall. — See  B.,  1926,  566. 

Studies  with  the  microbalance.  IV.  Photo¬ 
chemical  decomposition  of  silver  iodide.  E.  J. 
Hartuno  (J.C.S.,  1926,  1349— 1354).— The  decom¬ 
position  was  studied  in  various  gases,  using  silver  as 
absorbent  for  iodine.  After  2  months’  insolation, 
decomposition  had  taken  place  to  the  extent  of 
94-0%  in  oxygen,  88-5%  in  nitrogen,  and  91-6%  in 
hydrogen,  the  products  being  silver  and  iodine.  To 
promote  the  change,  it  is  necessary  to  have  thin  films, 
low  gas  pressure,  and  efficient  absorption  of  iodine. 
No  evidence  of  the  formation  of  subiodides  or  per- 
iodides  was  obtained  (cf.  A.,  1925,  ii,  57  ;  tills  vol.,  34). 

W.  Thomas. 


Photolysis  of  acetaldehyde  and  of  acetone. 
E.  J.  Bowen  and  H.  G.  Watts  (J.C.S.,  1926,  1607— 
1612). — A  comparison  has  been  made  of  the  number 
of  molecules  chemically  changed  and  the  number  of 
molecules  activated.  In  the  case  of  acctaldchydo 
vapour  two  photochemical  changes  take  place  : 
(photolysis)  CH3-GHO=CH4-f  CO  ;  (polymerisation) 
3CHs-CHO  — >  paraldehyde  +  mctaldchydc.  With 
unsaturated  vapour,  more  molecules  are  polymerised 
than  photolysed.  The  results  show  that  two  molecules 
arc  chemically  activated  for  each  quantum  absorbed. 
In  the  case  of  acetone  two  molecules  are  decomposed 
for  each  quantum  absorbed.  The  energy  in  the  light 
absorbed  was  directly  measured  by  an  oxalic  acid- 
uranyl  sulphate  solution.  W.  Thomas. 

Photochemical  effect  of  chlorophyll  and  its 
significance  for  carbon  dioxide  assimilation. 
K.  Noack  (Z.  Botanik,  1925, 17,  6S  pp. ;  from  Chem. 
Zcntr.,  1926,  I,  699 — 700). — Illuminated  eosin  in 
aqueous  solution  oxidises  benzidine  to  a  violet 
colouring  matter,  with  benzidine-blue  as  an  inter¬ 
mediate  stage.  The  reaction  is  catalysed  by  man¬ 
ganese  salts  and  is  faster  in  organic  solvents.  The 
same  reaction  is  performed  only  by  fluorescent 
solutions  of  chlorophyll.  The  photo-oxidative  effect 
is  destroyed  when,  as  in  phaeophytin,  magnesium  is 
replaced  by  copper,  yielding  a  non-fluoresccnt 
colouring  matter.  Carotin  and  xanthophjdl  are 
bleached  in  the  presence  of  fluorescent  chlorophyll 
and  themselves  exert  a  protective  effect  on  chloro¬ 
phyll.  Benzidine  and  neutral  sodium  sulphite  also 
protect  chlorophyll  from  photo-oxidation.  Non- 
fluoresccnt  is  more  stable  to  light  than  fluorescent 
chlorophyll.  These  reactions  can  also  be  confirmed 
in  chloroplasts  of  Eloclea  and  Fonlinalis  which  have 
been  freed  from  enzymes.  Leaves  without  chloro¬ 
phyll  or  in  which  the  chlorophyll  has  been  changed  to 
the  non-fluorcscent  copper  chlorophyll  do  not  give 
the  photo-reaction  with  benzidine.  Chloroplasts 
which  do  not  contain  lipins  are  as  rapidly  bleached  in 
light  as  normal  chloroplasts.  The  consumption  of 
oxygen  increases  in  linear  relationship  with  the 
oxygen  content  of  the  atmosphere.  When  carbon 
dioxide  assimilation  is  inhibited,  the  photo-reaction 
is  confined  to  the  chlorophyll  itself.  The  death  of 
green  plant  organs  in  carbon  dioxide-free  air  occurs 
because  the  role  of  oxygen  acceptor  is  taken  by  chloro¬ 
phyll  and  protoplasm.  In  the  photochemical  oxid¬ 
ation  of  sodium  carbonate  ( ?  sulphite)  by  illuminated 
eosin,  the  same  result  is  obtained  with  intermittent 
illumination  with  periods  of  1/200  sec.  as  with  con¬ 
tinuous  illumination.  G.  W.  Robinson. 

Krypton  and  xenon  content  of  the  air.  E. 
Rabinowitscii  (Z.  angew.  Chem.,  1926,  39,  737 — 
738). — A  critical  review  of  the  work  of  other  investig¬ 
ators.  Taking  into  account  the  vapour  pressure  of 
liquid  krypton  and  xenon  at  —  195°  and  their 
solubility  in  liquid  oxygen,  it  appears  that,  in  all 
the  processes  used  so  far  for  fractionating  these 
gases  from  the  air,  a  recovery  of  only  10%  of  the 
krypton  and  1%  of  the-  xenon  is  effected.  The 
most  probable  figures  for  the  content  of  these  gases 
in  the  air  are  those  of  Moureu  (J.C.S.,  1923,  123 
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1305),  viz.,  1  X  10“*  vol.-%  of  krypton  and 
1  X  10'5  vol.-%  of  xenon.  A.  II.  Powell. 

Anhydrous  borates  of  lithium,  cadmium, 
lead,  and  manganese.  0.  Mazzett:  and  F.  be 
Carli  (Gazzetta,  102(5,  56,  19—28;  .cf.  A.,  1904,  ii, 
259,  G10,  014,  054). — -By  means  of  lengthy  fusion 
experiments  and  a  study  of  the  devitrifying  points 
of  various  mixtures,  using  Tammann’s  method  (cf. 

A. ,  1914,  ii,  545)  to  induce  crystallisation,  the  existence 

of  the  following  scries  of  acid  borates,  the  greater 
number  of  which  have  not  been  previously  described, 
is  inferred;  Pb0,B203;  Pb0,2B203;  2Pb0,5B203; 
Pb0,3B203;  Li20,B,03;  Li20,2B203;  Li„0,3B.,03; 
Li20,4B203 ;  Li.,0,5B263;  Cd0,B.,03;  Cd0,2B“03; 
Mn0,B203 ;  Mn0,2B203;  Mn0,3B,03.  Their 

existence  has  been  confirmed  by  microscopical  examin¬ 
ation  of  the  aggregate  which  forms  in  the  devitrific¬ 
ation,  but  the  smallness  of  the  individual  crystals 
precluded  complete  crystallographic  examination. 
By  polarised  light,  however,  the  products  were 
optically  anisotropic,  and  also  birefringent,  and  in 
many  cases  the  observation  of  interference  figures 
indicated  crystals  of  a  biaxial  nature. 

S.  B.  Tallantyre. 

Polysulphides  of  sodium  and  potassium. 
C.  Z.  Braves  and  H.  V.  Tartar  (J.  Amer.  Cliem. 
Soc.,  1920,  48,  1527 — 1529). — Sodium  dropped  into 
a  boiling,  dilute  solution  of  excess  of  sulphur  in 
toluene  reacts  to  form  sodium  trisulphide  (cf.  Thomas 
and  Rule,  J.C.S.,  1917,  111,  1003).  Potassium 
reacts  analogously  to  form  the  pentasulphide. 

S.  K.  Tweedy. 

Hydrogen  absorption  by  sodium  and  calcium. 

B.  Kamiensici  (Bull.  Int.  Acad.  Polonaise,  1920, 
A,  109 — 128). — Pure  sodium  commences  to  absorb 
hydrogen  appreciably  at  100 — 110°,  and  more 
rapidly  as  the  temperature  is  raised.  A  mixture  of 
sodium  hydride  and  sodium  is  formed,  having  the 
m.  p.  of  sodium  (cf.  Troost  and  Hautefeuille,  A., 
1874,  707).  Sodium  hydride  shows  the  behaviour 
of  a  salt.  Calcium  hydride,  prepared  by  direct 
union  of  the  elements  in  an  electric  furnace,  has  a 
heat  of  formation  of  42,383^290  cal.  The  m.  p. 
of  calcium  hydride  is  81GT5°.  The  mean  atomic 
frequency  of  calcium  and  lithium  hydrides  at  the 
m.  p.,  calculated  from  Lindemann’s  formula,  is 
greater  than  for  the  corresponding  halides,  the  order 
being  H  >  F  >  Cl  >  Br  >  I.  The  conductivity  of 
calcium  hydride  increases  20  times  at  the  m.  p., 
which,  together  with  other  facts,  indicates  that  the 
compound  has  the  character  of  a  salt  in  which  the 
negatively-charged  hydrogen  ion  appears.  The 
hydrolysis  of  boroethane  is  readily  explained  on  this 
basis  by  supposing  that  six  negative  ions  neutralise 
six  positive  hydrogen  ions  (from  water)  with  the 
formation  of  free  hydrogen.  C.  H.  D.  Clark. 

Double  chlorides  of  Ccesium  and  tervalent 
thallium.  G.  Malquori  (Gazzetta,  1920,  56,  37 — 
41;  cf.  A.,  1900,  ii,  597,  055).— The  system  T1C13- 
CsC1-H20  has  been  studied  at  15°,  starting  with 
the  salt  3CsC1,2T1C13,  which  is  readily  obtained  by 
treating  a  solution  of  caesium  chloride  with  excess 
of  thallic  chloride.  From  a  ternary  diagram,  it  is 


deduced  that  at  15°  only  the  following  double  thallic 
chlorides  exist:  2T1C13,3CsC1  ;  T1C13,2CsC1,2HoO  ; 
T1C13,3CsC1,H20  ;  T1C13,3CsC1.  The  solubility  “  of 

thallic  chloride  at  15°  is  05-17  g.  in  100  g.  of  solution. 
Contrary  to  some  previous  statements,  only  the 
compound  2T1C13,3CsC1  is  soluble,  but  its  solubility 
decreases  very  rapidly  by  the  addition  of  thallic 
chloride.  The  other  double  salts  are  insoluble  in 
water,  which  decomposes  them  rapidly  with  form¬ 
ation  of  the  compound  2T1C13,3CsC1.  The  insolu¬ 
bility  of  these  double  salts  renders  possible  their  use 
in  the  determination  of  thallium. 

S.  B.  Tallantyre. 

Doubtful  existence  of  aurous  oxide.  W.  B. 

Pollard  (J.C.S.,  1920,  1347 — 1349). — No  evidence 
of  the  existence  of  aurous  oxide  could  be  obtained. 
The  so-called  aurous  oxide  is  probably  a  mixture  of 
gold  and  auric  oxide  (4Au-|-Au203)  analogous  to 
purple  of  Cassius.  "  W.  Thomas. 

Hydrogen.  V.  Compounds  of  hydrogen  with 
calcium.  G.  F.  Huttig  and  F.  Brodkorb  (Z. 
anorg.  Chem.,  1920,  153,  309— 318).— When  calcium 
(98-5%)  is  heated  in  pure  hydrogen,  there  is  no 
combination  below  380°,  but  between  380°  and 
450°  a  brisk  reaction  occurs.  On  further  raising 
the  temperature,  reaction  recommences  at  550°  and 
is  very  vigorous  at  000°.  Analysis  of  the  product 
corresponds  with  CaH194.  Absorption  of  hydrogen 
in  two  steps  is  due  to  previous  treatment  and  surface 
of  the  calcium.  At  20°,  calcium  hydride  shows  a 
measurable  hydrogen  pressure,  steadily  increasing 
with  time,  the  increase  continuing  after  9  days. 
The  formula  CaII2  expresses  an  ideal  limit  which  is 
never  completely  reached.  By  removal  of  hydrogen 
from  calcium  hydride,  the  substance  slowly  separates 
into  a  portion  richer  and  a  portion  poorer  in  hydrogen, 
the  richer  approximating  most  closely  to  CaH2. 
The  poorer  portion  cannot  contain  metallic  calcium, 
but  a  compound  of  calcium  with  hydrogen  which  is 
fairly  stable,  as  the  decomposition  pressure  of  the 
preparation  shows.  Experiments  at  200°  and  240° 
show  a  general  increase  in  the  rate  of  decomposition. 
Above  550°,  sublimation  of  calcium  etc.  interferes. 
Hydrides  of  barium  and  strontium  may  be  assumed 
to  behave  similarly.  The  internal  energy  of  calcium 
hydride  is  calculated  to  be  229  Cal.  M.  Carlton. 

Constitution  of  bleaching  powder.  H.  Ditz 
and  B.  Neumann. — See  B.,  1920,  537. 

Ammonates  of  metallic  sulphates.  F. 
Ephraim  (Ber.,  1920,  59,  [2?],  1219— 1231).— Cad¬ 
mium  sulphate  and  ammonia  yield  the  confounds 
CdS04,6NH3,  CdS04,5NH3,  CdS04,2NH3,  and 

CdS04,NH3,  the  temperatures  of  incipient  decom¬ 
position  being  01°,  84-5°,  197°,  and  253°,  respectively. 
Copper  sulphate  yields  CuS04,5NH3;  CuS04,4NH3; 
CuS04,2NH3;  CuS04,NH3,  the  tetrammonate  being 
formed  at  90°  and  the  diammonate  at  100°.  Copper 
sulphate  trihydrate  appears  to  give  the  compound 
CuS04,3H20,5NH3.  Zinc  sulphate  yields  the  sub¬ 
stances  ZnS04,5NH3;  ZnS04,4NH3;  ZnS04,3NH3; 
ZnS04,2NH3;  ZnS04,NH3,  and  2ZnS04,NH3,  the 
temperatures  of  decomposition  being  31  45°,  109 — 
119°,  179—181°,  244°,  348°,  and  403—407°,  respect- 
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ively.  Nickel  sulphate  gives  the  compounds 
NiS04,6NH3;  NiS04,4NH3;  NiS04>2NH3;  ( ?) 

NiS04,NH3,  and  2NiS04,NH3,  the  temperatures 
of  decomposition  being  135 — 137°,  177-5°,  ( ?) 

325°,  335°,  and  above  380°.  Cobalt  sulphate 
absorbs  ammonia  relatively  slowly,  giving  the 
substances  CoS04,6NH3 ;  CoS04,4NH3 ;  CoS04,3NH3 ; 
CoS04,2NH3,  and  2CoS04,NH3,  with  temperatures 
of  decomposition  106 — 116°,  132 — 135°,  135 — 
254°,  254 — 257°,  and  above  320°,  respectively.  From 
ferrous  sulphate,  the  following  compounds  are 
derived  :  FeS04,6NH3 ;  FeSO,,4NH3;  FeS04,3NH3 ; 
FeS04,2NH3,  and  FeS04,NH3,  the  temperatures 
being  mainly  87—91°,  110°,  120—123°,  221—222°, 
and  300 — 400°.  The  substances  MnS04.6NH3; 
MnS04,5NH3;  MnS04,2NH3,  and  2MnS04,NH3  de¬ 
compose  at  53°,  70-5°,  201°,  and  276°,  respectively. 
SnS04,4NH3 ;  2SnS04,5NH3;  2SnS04,3NH3,  and 

SnS04,NH3  lose  ammonia  at  40-5 — 42°,  142°,  168 — 
172°,  and  above  190°.  The  compound  HgS04,4NH3 
is  converted  at  74°  into  HgS04,2NH3.  Beryllium 
sulphate  gives  the  compound  BeS04,2NH3,  passing 
through  a  series  of  solid  solutions  into  BeS04,NH3. 
Silver  sulphate  combines  with  4  mols.  of  ammonia 
per  mol.  of  salt.  Bismuth  sulphate  gives  a  continuous 
series  of  solid  solutions  with  0 — 9  mols.  of  ammonia, 
further  quantities  of  which  are  added  below  0°. 
Ferric  sulphate  gives  similar  solid  solutions  the 
composition  of  which  at  0°  corresponds  with  13 
mols.  of  ammonia;  compounds  Fe2(S04)3,6NH3  and 
Fe2(S04)3,4NH3  are  described.  Addition  of  ammonia 
is  not  effected  by  the  sulphates  of  barium,  strontium, 
calcium,  lead,  sodium,  potassium,  rubidium,  ctesium, 
and  univalent  thallium,  and  only  at  very  low  tem¬ 
peratures  by  those  of  magnesium,  aluminium,  and 
lithium.  H.  Wren. 

Barium  aluminates.  System  Al203-Ba0-H20 
at  20°.  G.  Malqttori  (Gazzetta,  1926,  56,  51 — 55 ; 
cf.  A.,  1911,  ii,  725). — From  a  study  of  the  solubility 
curves  and  the  composition  of  the  solid  phase  in 
the  system  Al20,-  Ba()  H,0  at  20°,  only  two  barium 
aluminates  could  be  isolated,  viz.,  the  compounds 
2Ba0,Al203,5H20,  stable  in  solutions  containing  from 
3-5  to  2-1%  of  barium  oxide,  and  Ba0,Al203,6H20, 
stable  in  concentrations  of  from  2-1  to  1-2%  of  barium 
oxide.  Several  compounds  described  in  the  literature 
were  not  obtained.  The  former  compound  is  rapidly 
decomposed  by  water  into  the  latter,  which  is  also 
decomposed  by  a  large  excess  of  water  into  barium 
hydroxide  and  gelatinous  aluminium  hydroxide. 
The  mode  of  reaction  of  the  aluminium  hydroxide 
with  the  barium  hydroxide  varies  according  to  the 
manner  of  its  preparation.  The  best  process  is  to 
add  specially  precipitated  aluminium  hydroxide  little 
by  little  to  a  calculated  quantity  of  barium  hydroxide 
solution,  and  boil  until  no  further  dissolution  is  effected. 
By  evaporation  under  reduced  pressure,  crystals  of 
the  dibarium  aluminate  pentahydrate  were  obtained. 

S.  B.  Tallantyre. 

Conversion  of  mercurous  into  mercuric 
chloride  [on  keeping],  E.  Rabald  (Arch.  Pharm., 
1926,  264,  366 — 368). — The  statement  (cf.  Gmelin- 
Kraut,  “  Handbuch  der  anorgan.  Chemie,”  1914,  5, 
ii,  635)  that  when  calomel  is  preserved,  as  tablets 


containing  sugar,  it  is  slowly  converted  into  mercuric 
chloride  has  been  doubted  by  Vive  and  Budde  (Apoth.- 
Ztg.,  20,  408)  and  is  now  shown  to  be  untrue. 
Colorimetric  comparison  of  the  mercuric  sulphide 
precipitates  obtained  showed  that  in  3-year-old 
tablets  containing  lactose  no  more  mercuric  chloride 
was  present  than  in  freshly-prepared  tablets. 

W.  A.  Silvester. 

Double  chromates  of  rare-earth  metals  with 
the  alkali  metals.  II.  Lanthanum  and  am¬ 
monium.  G.  Carobbi  (Gazzetta,  1926,  56,  76 — 
81 ;  cf.  A.,  1924,  ii,  261,  414,  763).— A  study  of  the 
system  La2(Cr04)3-(NH4)2Cr04-H20  at  25°.  From 
solutions  of  lanthanum  and  ammonium  chromates 
at  25°  only  the  chromate  of  the  composition 
La2(Cr04)3,3(NH4)2Cr04,5H20  is  deposited,  and  not 
a  compound  similar  to  that  obtained  with  potassium 
sulphate,  i.e.,  K2Cr04,La2(Cr04)3,6H20.  In  air,  no 
evolution  of  ammonia  takes  place.  The  study  of  the 
system  is  complicated  by  the  alteration  which 
ammonium  chromate  undergoes  in  solution,  forming 
dichromate.  When  ammonium  chromate  is  in  excess, 
ammonium  dichromate  crystallises  out,  and  when  the 
lanthanum  chromate  is  in  excess,  the  salt  of  the  com¬ 
position  La2(Cr04)3,8H20  separates.  Crystals  of  the 
normal  ammonium  chromate  were  never  seen,  even 
under  the  microscope,  where  it  should  be  readily 
distinguishable.  S.  B.  Tallantyre. 

Zirconium,  thorium,  and  hydrogen.  A. 
Sieverts  and  E.  Roell  (Z.  anorg.  Chem.,  1926,  153, 
289 — 308). — Powdered  zirconium  reacts  vigorously 
in  hydrogen  above  700°  and  on  cooling  in  hydrogen  at 
atmospheric  pressure  a  black  powder  is  obtained, 
which  is  not  affected  by  the  air  and  contains  1-76 
atoms  of  hydrogen  to  1  atom  of  zirconium.  Below 
700°,  no  equilibrium  between  zirconium  and  hydrogen 
was  attained.  Isobars  show  a  rapid  reduction  in 
hydrogen  absorption  above  900° ;  isotherms  at  800° 
resemble  those  of  the  cerium  metals;  at  1100°,  the 
amount  of  hydrogen  absorbed  by  zirconium  is  nearly 
proportional  to  the  square  root  of  the  hydrogen 
pressure. 

Thorium  absorbs  hydrogen  vigorously  at  400° ;  on 
cooling  the  product  in  hydrogen,  a  black  substance  is 
obtained  which  often  reacts  with  the  air.  The 
maximum  value  obtained  for  Th  :  H  is  1  :  3.  Isobars 
show  a  rapid  decrease  in  hydrogen  absorption  above 
900° ;  the  800°  isotherm  resembles  that  for  zirconium. 

Experiments  on  hydrogen  pressure  etc.  indicate 
that  the  hydrides  of  zirconium  and  thorium  are  not 
stoicheiometric  compounds  of  the  metal  and  hydrogen, 
but  solid  solutions  in  which  they  resemble  those  of 
cerium. 

Pauses  in  the  reaction  between  zirconium,  thorium, 
and  hydrogen  are  frequently  observed.  Observations 
at  1100°  on  hydrogen  absorption  of  zirconium  give 
unexpectedly  high  absorption  values  which  cannot 
be  explained.  M.  Carlton. 

Rare  earths.  XXIII.  Element  No.  61.  I. 
Concentration  and  isolation  in  the  impure  state. 
J.  A.  Harris  and  B.  S.  Hopkins  (J.  Amer.  Chem.  Soc., 
1926,  48,  1585 — 1594). — The  rare  earths  of  the  cerium 
group  are  fractionally  crystallised  as  the  double 
magnesium  nitrates.  This  concentrates  element  61 
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between  neodymium  and  samarium,  both  of  which 
have  very  broad  absorption  bands  masking  any  bands 
peculiar  to  element  61  which  may  occur.  These 
fractions,  moreover,  contain  too  small  an  amount 
of  this  element  for  its  detection  by  X-ray  analysis. 
Fractionation  of  the  bromates  separates  element  61 
from  neodymium  by  interposing  terbium  and  from 
samarium  by  interposing  gadolinium.  Gadolinium 
has  no  absorption  bands  and  terbium  only  one  in  this 
region,  so  that  faint  bands  at  6700  and  5905  A.  and 
stronger  bands  at  5830,  5816,  and  4520  A.  are  probably 
due  to  element  61.  Bands  at  4893,  4411,  and  4177  A. 
usually  assigned  to  samarium  are  stronger  than  would 
be  expected.  M.  Carlton. 

[Non-]existence  of  the  suboxides  of  lead  and 
thallium.  F.  Aufenast  and  H.  Terrey  (J.C.S., 
1926,  1546-1549). — No  indications  were  obtained 
of  the  existence  of  suboxides  of  lead  or  thallium.  The 
heats  of  dissolution  of  the  products  obtained  by  the 
reduction  of  thallous  oxide  and  litharge  in  acetic 
acid  correspond  with  those  given  by  a  mixture  of  the 
metal  and  its  monoxide.  W.  Thomas. 

Reactions  in  the  solid  state  between  lead 
dioxide  and  other  oxides.  F.  de  Carli  (Gazzetta, 
1926,  56,  55—58;  cf.  A.,  1924,  ii,  758).— The  thermal 
changes  taking  place  during  the  dissociation  of  lead 
dioxide  when  heated  up  to  1000°  show  the  occurrence 
of  three  points,  corresponding  with  endothermic 
transformations,  viz.,  at  320 — 350°,  about  570°, 
and  at  875°.  The  same  thermal  experiments  have 
been  performed  with  admixtures  of  various  oxides 
added  in  molecular  proportions.  Lead  dioxide  has  a 
notable  tendency  to  react  with  most  metallic  oxides 
at  a  relatively  low  temperature,  i.e.,  200 — 300°. 
The  alkaline-earth  oxides,  cuprous,  stannous,  zinc,  and 
ferrous  oxides  form  plumbates,  but  arsenious,  anti- 
monious,  and  chromic  oxides  give  arsenates,  anti- 
monates,  and  chromates,  respectively.  The  quantity 
of  heat  developed  is  greater  than  that  absorbed  in 
the  reaction  Pb02=Pb0+0.  The  thermal  effects 
during  the  valency  changes  of  the  various  oxides, 
when  passing  from  a  lower  to  a  higher  state  of  valency, 
by  absorption  of  the  oxygen  from  the  lead  dioxide, 
are  also  discussed.  S.  B.  Tallantyre, 

Behaviour  of  heavy  metal  sulphides  towards 
heavy  metal  salts  in  the  presence  of  alcohol. 
L.  Rosenthaler  (Phami.  Zentr.,  1926,  67,  417 — 
420). — Alcoholic  suspensions  of  heavy  metal  sulphides 
react  with  alcoholic  solutions  of  other  heavy  metal 
salts  in  the  same  way  as  the  corresponding  aqueous 
suspensions  with  aqueous  solutions ;  thus  lead, 
cadmium,  or  zinc  sulphide  precipitates  silver,  copper, 
and  mercury  sulphides  from  alcoholic  solutions  of  their 
salts.  Zinc  sulphide,  however,  does  not  precipitate 
lead  sulphide  from  lead  salts  in  alcohol. 

A.  R.  Powell. 

Synthetic  pyromorphites,  vanadinites,  and 
mimetites,  in  which  the  lead  is  partly  sub¬ 
stituted  by  metals  of  the  lanthanum  series. 

G.  Carobbi  and  S.  Restaino  (Gazzetta,  1926,  56, 
59 — 6S;  cf.  A.,  1922,  ii,  765;  Carobbi,  Rend.  Accad. 
Sci.  Fis.  Mat.  Napoli,  1925,  31,  1 ;  this  vol.,  14). — 
A  study  of  the  compounds  3Pb3(X04)2,PbCl2  (where 
X=P,  V,  or  As)  to  examine  the  isomorphic  relation¬ 


ships  existing  between  the  lead  compounds  and  some 
rare-earth  metals,  and  a  comparison  with  the  natural 
minerals  containing  similar  rare  earths.  The  existence 
of  pyromorphite,  vanadinite,  and  mimetite  containing 
elements  of  the  cerium  group,  as  substituents  iso- 
morphous  with  the  lead,  is  demonstrated,  but  only 
small  quantities  of  the  lanthanum  metals  can  replace 
the  lead  in  the  pyromorphite  group.  About  14% 
of  the  phosphate  of  the  rare  metal  can  combine  with 
pyromorphite,  and  for  vanadinite  this  limit  is  still 
lower.  No  chlorovanadinite  containing  more  than 
about  8%  of  lanthanum  vanadate  could  be  prepared. 
The  following  new  synthetic  minerals,  with  their 
content  of  rare  earth,  are  described :  ceriferous 
pyromorphite  with  13-45%  of  cerium  phosphate, 
lanthaniferous  pyromorphite  with  6-34%  of  lanthanum 
phosphate,  neodymiferous  pyromorphite  with  14-04% 
of  neodymium  phosphate ;  ceriferous  vanadinite  with 
7-89%  of  cerium  vanadate,  lanthaniferous  vanadinite 
with  8-39%  of  lanthanum  vanadate,  praseodymiferous 
vanadinite  with  3-34%  of  praseodymium  phosphate; 
ceriferous  mimetite  with  17-92%  of  cerium  arsenate. 

8.  B.  Tallantyre. 

Direct  synthesis  of  nitrous  oxide.  D.  L. 
Chapman,  R.  A.  Goodman,  and  R.  T.  Shepherd 
(J.C.S.,  1926,  1404 — 1409). — Nitrous  oxide  has  been 
synthesised  by  passing  an  electric  discharge  through 
nitrogen  at  a  low'  pressure  contained  in  a  tube  of  fused 
silica  the  union  wall  of  which  had  been  previously- 
saturated  with  oxygen  by  passing  a  discharge  through 
the  tube  filled  with  the  gas.  The  nitrous  oxide  was 
isolated  as  it  wras  formed  by  condensing  it  in  a  U-tube 
surrounded  with  liquid  air.  Mixtures  of  oxj'gen  and 
nitrogen  produce  nitrogen  peroxide  even  when  the 
partial  pressure  of  the.  oxygen  is  only  one  tenth  that  of 
the  nitrogen.  W.  Thomas. 

Nitrosylsulphuric  acid.  I.  G.  A.  Elliott,  L.  L. 
Kleist,  F.  J.  Wilkins,  and  H.  W.  Webb  [in  part 
with  R.  Pepperell]  (J.C.S.,  1926,  1219 — 1232). — 
The  action  of  acid  chlorides  on  nitrosylsulphuric  acid 
was  examined.  Benzoyl  chloride  gave  dibenzoyl- 
sulphuric  acid,  and  acetyl  chloride  gave  acetyl- 
sulphuric  acid.  The  action  of  ethyl  alcohol  and  ether 
was  also  examined.  Efforts  were  made  to  prepare 
the  anhydride  from  the  acid,  the  solubility  of  which 
in  sulphuric  acid  was  determined.  The  authors  conclude 
that  the  crystalline  acid  probably  has  the  formula 
0H-S02-0-N0,  but  that  the  liquid  probably  contains 

the  nitrosyl  form  and  also  028<Cq/>N-0H.  No 

evidence  was  obtained  in  favour  of  the  nitro-structure 
0H*S02*N02.  W.  Thomas. 

Additive  compounds  of  ammonium  per¬ 
chlorate  and  ammonia.  C.  Mazzetti  and  F.  de 
Carli  (Gazzetta,  1926,  56,  29 — 33;  cf.  Kendall  and 
Davidson,  A.,  1920,  ii,  490).— Ammonium  perchlorate, 
ammonium  persulphate,  and  ammonium  benzene- 
sulphonate  liquefy  when  exposed  to  an  atmosphere  of 
ammonia  at  the  ordinary  temperature.  A  saturated 
solution  of  ammonium  perchlorate  w'ith  pure  ammonia 
contained  72-5%  of  the  salt  at  10°.  With  an  appar¬ 
atus  similar  to  that  described  by  Baume  (cf.  J.  Chim. 
Phys.,  1914,  12,  217)  the  authors  find  that  with 
ammonium  perchlorate  a  eutectic  mixture  is  formed 
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at  —97°  containing  51%  of  ammonia.  Tlio  existence 
of  the  corn-pounds  NH4C104,6NH3  and  NHtC10,„4NH3 
is  inferred.  S.  B.  Tallantyre. 

Action  of  phosphorus  on  salts  of  silver  and 
other  metals.  0.  J.  Walker  (J.C.S.,  192G,  1370 — 
1381). — Deposits  of  metallic  appearance  were  obtained 
when  sticks  of  phosphorus  were  placed  in  acid  or 
neutral  solutions  of  the  following  metals :  gold, 
platinum,  silver,  mercury,  and  copper.  In  ammoniacal 
solution,  salts  of  lead,  nickel,  thallium,  tin,  cobalt, 
cadmium,  and  zinc  also  gave  deposits.  In  the  case  of 
silver  and  copper  solutions,  the  first  process  is  the 
formation  of  a  black  phosphide  on  the  surface  of  the 
phosphorus,  the  phosphide  then  reacting  with  the 
metallic  salt  giving  a  deposit  of  the  metal.  The 
following  equations  quantitatively  represent  the  two 
stages,  M  and  X  representing  equivalents  of  the  neg¬ 
ative  and  positive  salt  radicals  :  1.  (a)  2P+3H.,0  = 
PH,+H3P03;  (b)  PH.,  +  3MX = PM3 + 3HX.  2.  PM.r|- 
5MX+4H20=8M+5HX+H3P0,1.  Reaction  2  is 
responsible  for  the  phenomena  of  an  electrochemical 
nature.  W.  Tiiomas. 

Double  decomposition  between  the  lialides  of 
phosphorus,  tin,  arsenic,  antimony,  lead, 
bismuth,  silicon,  titanium,  zirconium,  and 
thorium.  T.  Karantassis  (Compt.  rend.,  1926, 
182,  1391—1393;  cf.  this  vol.,  487). — Phosphorus 
tri-iodide  undergoes  double  decomposition  with 
stannic  chloride,  antimony  trichloride,  antimony 
pentachloride,  arsenic  trichloride,  bismuth  chloride, 
and  lead  chloride ;  the  corresponding  reverse  reactions 
will  not  take  place.  No  reaction  takes  place  between 
phosphorus  tri-iodide  and  the  tetrachlorides  of  silicon 
or  zirconium.  Phosphorus  pentachloride  and  anti¬ 
mony  tri-iodide  react  with  liberation  of  iodine,  and 
the  formation  of  phosphorus  trichloride  and  the 
substance  SbCl5,PCl5 ;  the  reaction  is  probably  repre¬ 
sented  by  the  equation  7PCl5+2SbI3=5PCl3-(-GI-f- 
2SbCl5,PCl5.  Phosphorus  trichloride  and  titanium 
tetraiodide  undergo  double  decomposition ;  the  reverse 
reaction  will  not  take  place  even  in  scaled  tubes  at 
200°.  No  reaction  takes  place  between  thorium 
tetrachloride  and  stannic  iodide.  These  and  the 
previous  results  lead  to  the  following  general  rules  : 
(1)  the  iodides  of  the  tervalcnt  metalloids  of  low  at. 
wt.  undergo  double  decomposition  with  the  bromides 
or  chlorides  of  elements  of  higher  at.  wt.  (2)  The 
iodides  of  carbon,  silicon,  titanium,  zirconium, 
thorium,  germanium,  and  celtium  undergo  double 
decomposition  with  the  chlorides  of  tcrvalent  metal¬ 
loids,  but  do  not  react  with  stannic  chloride. 

W.  Hume-Rothery. 

Compounds  of  tervalent  molybdenum.  IV. 
Bromides.  W.  Wardlaw  and  A.  J.  I.  Harding 
(J.C.S.,  1926,  1592 — 1596). — Solutions  of  tervalent 
molybdenum  arc  obtained  by  the  electrolytic  reduc¬ 
tion  of  the  trioxidc  in  hydrobromic  acid  solution. 
The  oxybromidc,  MoOBr,4H20,  was  isolated.  On 
the  addition  of  alkali  bromides,  a  potassium  salt, 
X3[M°BrG],  and  potassium  (anhydrous),  ccesium, 
(5H20)  and  rubidium  salts  of  the  type  [MoBr5,H20]R„ 
were  isolated,  where  the  co-ordination  number  of 
molybdenum  equals  six.  W.  Thomas. 


Green  colour  of  tungsten  oxide.  J.  A.  M.  van 
Riemi'T  (Chom.  News,  1926,  132,  357 ;  cf.  A.,  1922, 
ii,  73). — Yellow  tungsten  oxide  becomes  greenish  if 
traces  of  the  pentoxide  W2Or>  (blue)  are  formed  by 
reduction.  This  occurs  on  igniting  the  trioxide,  on 
account  of  the  reducing  burner  gases  and  also  alkali 
salts.  Of  the  latter,  sodium  is  the  most  active,  after 
which  rank  lithium,  rubidium,  and  potassium. 

W.  Thomas. 

Chromammines.  II.  Hydroxopentammine- 
chromic  salts  and  electrical  conductivities  of 
chromammines.  H.  J.  S.  King  (J.C.S.,  1925, 
127,  2100—2109;  cf.  A.,  1924,  i,  1060).— Alkaline 
solutions  obtained  by  the  action  of  moist  silver  oxide 
on  chloropentammincchromic  or  aquopentammine- 
chromic  chloride  show  anomalous  behaviour  with 
acids.  The  conductivities  of  aquopentammine- 
chromic  and  hydroxopentamminechromic  ions  at  zero 
concentration  arc  174-3  and  73-3  mhos  at  0°,  giving 
4S9-3  and  2S3  mhos  for  limiting  conductivities  of 
the  hydroxides.  The  value  obtained  by  extrapolation 
for  the  chromammino  alkaline  solution  was  283-9, 
confirming  the  view  that  it  contained  only  hydroxo¬ 
pentamminechromic  hydroxide  (cf.  value  of  296 
obtained  by  extrapolation  of  the  data  of  Lamb  and 
Yngve,  A.,  1922,  ii,  217). 

A  quopenta mm inechromic  oxalate,  picrale,  and  2  :  4- 
dinitrophenoxide,  also  aquopentaniminecobaltic  2  :  4- 
dinilrophenoxide  and  picnite  have  been  prepared 
(cf.  Morgan  and  King,  J.C.S.,  1922, 121,  17Y3).  All 
partly  decompose  on  heating  at  100°  for  3  hrs. 

Hydroxopentamminechromic  sulphate,  nitrate, 
chloride,  bromide,  iodide,  chromate,  and  oxalate  give 
solutions,  only  very  slightly  alkaline  to  litmus,  which 
do  not  liberate  ammonia  from  ammonium  salts  in  the 
cold.  The  tendency  to  form  aquo-salts  is  less  pro¬ 
nounced  than  with  the  corresponding  cobaltammines. 
The  co-ordinated  hydroxyl  group  cannot  be  acetylated 
or  carbonated.  These  substances  evolve  ammonia 
and  are  unstable  even  in  the  dark,  but  can  be  kept 
indefinitely  in  an  atmosphere  of  ammonia. 

Evidence  is  adduced  to  show  that  these  salts  are 
hydroxo-  and  not  hydrated  aquo-salts. 

The  X— C13  graph  (cf.  Porter,  A.,  1920,  ii, 
151)  is  rectilinear  for  many  salts  for  the  concen¬ 
tration  range  -y=32  to  v— 1024,  and  therefore 
it  is  concluded  that  deviations  are  due  to  poly¬ 
merisation,  hydration,  and  hydrolysis.  Where  this 
graph  is  rectilinear,  extrapolation  by  means  of  the 
1/X — (Cx)«- 1  graph  gives  concordant  values  for  the 
mobility  of  the  complex  ion;  different  values  are 
obtained  where  the  graph  is  curved,  but  at  infinite 
dilution  the  rectilinear  X— -Cm  graph  gives  too  high 
values.  The  hexammines  give  a  curved  graph,  but 
extrapolation  gives  concordant  results  from  different 
salts  of  the  same  ion. 

The  conductivity  of  these  salts  at  different  con¬ 
centrations  has  been  obtained  and  the  mobility  of  the 
hydroxopentammine-,  chloropentammine-,  and  aquo- 
pentammine-chromic  and  -eobaltic  ions  and  hexa- 
amminc-ehromic  ions  calculated.  The  diminution 
in  mobility  produced  by  replacing  one  ammonia 
molecule  of  the  hexammine  by  water  is  5-7  in  the 
chromammine  and  5-3  in  the  cobaltammine  series. 
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The  mobility  divided  by  the  square  of  the  valency, 
A /Q“,  is  approximately  constant,  showing  that  the 
mobility  is  proportional  to  the  square  of  the  ionic 
charge.  Mean  values  of  A  /Q-  for  uni-,  bi-,  and  tor- 
valent  ions  are  18-0,  18-8,  and  19  at  0°  and  3G-2,  34, 
and  37-4  at  25°.  For  metallic  cations,  A  IQ  is  constant. 

M.  Carlton. 

Formation  of  mother-of-pearl.  P.  B.  Ganguly 
(J.C.S.,  192G,  1381 — -1385). — The  nature  of  the  deposit 
of  calcium  carbonate  from  an  aqueous  solution  of 
calcium  hydrogen  carbonate  in  the  presence  of  gelatin 
depends  on  the  initial  concentration  of  the  hydrogen 
carbonate  and  the  ratio  of  gelatin  to  the  calcium 
hydrogen  carbonate.  For  each  concentration  of  the 
hydrogen  carbonate  there  is  a  range  of  gelatin  con¬ 
centrations  which  yield  translucent  layers  showing 
the  iridescent  colours  characteristic  of  mother-of- 
pearl.  The  structure  of  mother-of-pearl  is  discussed. 

W.  Thomas. 

Preparation  of  silicon  tetrachloride  [from 
silica].  P.  P.  Budnikov  and  E.  Schiloy  (Z. 
angew.  Chem.,  192G,  39,  7G5).— Silicon  tetrachloride 
is  formed  by  the  action  of  carbonyl  chloride  on 
precipitated  silica  at  900—1000°.  In  the  presence  of 
sugar  charcoal,  50 — G2%  of  the  silica  is  acted  on  in 
1  hr.,  without  carbon  only  23 — 31%.  Finely - 
ground  sand  under  similar  conditions  yields  only 
traces  of  silicon  tetrachloride.  A.  R.  Powell. 

Analysis  of  gases  from  rocks  by  microchemical 
methods.  N.  Metta  (An.  Inst.  Geol.  Romaniei, 
1925,  10,  85 — 119). — The  analysis  of  gas  is  made 
at  constant  volume  in  a  volumeter  of  previously 
determined  capacity  and  placed  in  communication 
with  a  MacLeod  manometer  modified  to  show  0-001 
mm.  Operating  under  an  initial  pressure  of  3-5 — - 
4  mm.,  determinations  may  be  made  with  0-001  of 
the  volume  required  by  the  ordinary  methods  of  gas 
analysis.  The  construction  and  calibration  and  use 
of  the  apparatus  are  described. 

Chemical  Abstracts. 

Determination  of  small  quantities  of  hydrogen 
in  gaseous  mixtures.  P.  Lebeau  and  P. 
Marmasse. — See  B.,  192G,  538. 

Apparatus  for  the  electrometric  determin¬ 
ation  of  hydrogen-ion  concentration.  II.  Luers 
(Biochem.  Z.,  192G,  171,  119—125). 

E.  C.  Smith. 

Measurements  with  the  quinhydrone  electrode. 

W.  Ackermann  (Collegium,  1926,  208 — 211). — The 
low  hydrogen-ion  concentration  with  the  quinhydrone 
electrode  and  the  use  of  a  plain  platinum  electrode 
instead  of  a  platinised  electrode  avoid  the  danger  of 
reduction  of  the  solute,  so  that  the  pu  of  some  solutions 
which  cannot  be  determined  by  the  hydrogen  electrode 
can  be  measured  by  this  electrode.  The  tendency 
for  the  quinol  to  oxidise  in  alkaline  solution  is  a  dis¬ 
advantage,  and  the  quinol,  itself  a  weak  acid,  affects 
the  hydrogen-ion  concentration  in  non-buifered 
alkaline  solutions.  Hence  solutions  of  pn  8 — 9  can 
be  measured  by  the  quinhydrone  electrode  only  after 
buffering.  If  insufficient  quinhydrone  is  used,  con¬ 
cordant  values  will  not  be  obtained.  There  are  many 
3  F 


solutions  for  which  the  quinhydrone  electrode  is  more 
suitable  than  the  hydrogen  electrode. 

D.  Woodroffe. 

Iodometric  titration  of  acids.  I.  M.  Kolthoff 
(Chem.  Wcekblad,  192G,  23,  2G0 — 2G1). — Weak  acids 
can  be  titrated  by  addition  of  potassium  iodide, 
potassium  iodatc,  and  a  known  excess  of  thiosulphate, 
so  long  as  the  dissociation  constant  is  not  below 
1  X  10"G.  The  mixture  is  kept  for  15 — 30  min.,  and 
the  excess  of  thiosulphate  titrated  with  iodine  solution. 
The  hyclrogen-ion  concentration  after  the  titration  is 
about  7.  S.  I.  Levy. 

Standardisation  of  hydrochloric  acid  with 
potassium  iodate  as  compared  with  borax  and 
sodium  carbonate  as  standard  substances. 
I.  M.  Kolthoff  (J.  Amer.  Chem.  Soc.,  192G,  48, 
1447 — 1454). — Sodium  carbonate,  borax,  and  potass¬ 
ium  iodate,  used  under  appropriate  conditions,  are 
equally  good  substances  for  the  standardisation  of 
hydrochloric  acid.  Sodium  carbonate  is  least  suitable 
because  of  its  hygroscopic  nature  and  the  uncertainty 
of  its  end-point  with  dimethyl-yellow  indicator  when 
excess  of  carbon  dioxide  is  present.  Borax,  having 
a  high  mol.  wt.,  and  giving  accurate  end-points  with 
methyl-red  and  dimethyl-yellow,  is  the  most  suitable 
standard.  The  titrations  recorded  confirm  the  value 
10-82  for  the  at.  wt.  of  boron  (cf.  Briscoe  and  Robinson, 
A.,  1925,  ii,  34G) ;  fused  borax  does  not  lose  sodium 
oxide  as  stated  by  Briscoe,  Robinson,  and  Stephenson 
(ibid.,  G19).  S.  K.  Tweedy. 

Colour  of  4  ‘  yatrenum  ’  ’  in  aqueous  solutions 
of  different  hydrogen-ion  concentration,  and 
possible  application  of  the  material  as  an 
indicator.  H.  W.  van  Urk  (Pliarm.  Weekblad., 
1920,  63,  G85 — G87). — The  preparation  consists  of 
“  2-iodo-l-oxyquinoline-4-sulphonic  acid”  [?  5-iodo- 
8-hydroxyquinoline-7-sulphonic  acid],  mixed  with  20% 
of  sodium  hydrogen  carbonate,  and  its  aqueous 
solution  is  strongly  coloured  between  pu  8  and  1. 
The  maximum  intensity  is  at  p>n  4,  and  the  colour 
variations  and  disappearances  permit  of  its  use, 
with  bulfer  solutions,  as  an  indicator.  S.  I.  Levy. 

Chemical  reactions  and  volumetric  titrations 
in  Wood  light.  R.  Mullet  and  A.  Bischoff  (Compt. 
rend.,  192G,  182,  1G1G— 1G19;  cf.  B.,  192G,  49).— 
Solutions  of  acids  or  bases  (ammonia  excepted)  may 
be  titrated  quantitatively  in  Wood  light,  using 
quinine  as  fluorescent  indicator,  there  being  marked 
changes  in  the  nature  of  the  fluorescence  over  the  pa 
ranges  1 — 2,  5 — -G,  and  9 — 10,  respectively.  The 
method  is  particularly  suitable  when  the  solution  to 
be  titrated  is  turbid  or  coloured.  J.  S.  Carter. 

Loebich’s  method  for  the  determination  of 
perchloric  acid.  F.  Fichter  (Z.  anal.  Chem., 
192G,  68,  298—299;  cf.  Loebich,  this  vol.,  489).— 
A  claim  for  priority  (cf.  Fichter  and  Jenny,  A.,  1923, 
ii,  245).  A.  R.  Powell. 

Microchemical  determination  of  nitrates.  F. 
Rogozinski  (Bull.  Int.  Acad.  Polonaise,  192G,  A, 
129 — 132). — The  procedure  of  Ulscli  (A.,  1891,  G17, 
9G0)  for  determining  nitrates  by  reduction  with  iron 
has  been  satisfactorily  modified  for  use  under  micro- 
ehemieal  conditions.  A  0-2%  solution  of  the  nitrate 
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(1 — 2  c.c.)  is  treated  with  100  mg.  of  pure  iron 
powder  and  0-2  c.c.  of  sulphuric  acid  (d  1-35).  and 
heated  for  5  min.  in  small  bulbs  until  reduction  is 
complete.  The  solution  is  distilled  with  2-5  c.c.  of 
sodium  hydroxide  solution  for  5  min.,  and  the  distillate 
titrated  with  0 '0 1 AT-. sulphuric  acid,  using  methyl- 
red  as  indicator.  The  maximum  mean  error  was  less 
than  —1%.  C.  H.  D.  Clark. 

Variability  of  the  titre  of  thiosulphate  solu¬ 
tions.  C.  Mayr  (Z.  anal.  Chem.,  192G,  68,  274 — 
283). — Prolonged  passage  of  a  current  of  pure  air  or 
of  pure  carbon  dioxide  or  of  a  mixture  of  both  through 
thiosulphate  solutions  prepared  from  freshly-boiled 
water  causes  no  change  in  the  titre,  but  exposure  of 
the  same  solutions  to  ordinary  air  soon  results  in  the 
deposition  of  sulphur,  and  first  a  slight  increase,  then  a 
more  rapid  decrease  in  the  titre.  This  has  been 
proved  to  be  due  to  inoculation  of  the  solution  with 
sulphur  bacteria  derived  from  the  air ;  in  the  presence 
of  carbon  dioxide,  the  bacteria  thrive  to  a  limited 
extent  and  cause  first  the  decomposition  of  the  thio¬ 
sulphate  into  sulphur  and  sulphite,  and  then  the 
oxidation  of  the  sulphite  to  sulphate.  Immersion 
of  a  piece  of  bright  copper  wire  in  a  sterilised  thio¬ 
sulphate  solution  results  in  a  similar  decomposition, 
which  is  more  rapid  the  higher  the  temperature. 

A.  R.  Powell. 

Calcium  hypophosphite  as  a  substitute  for 
Bettendorf's  reagent  in  qualitative  tests  for 
arsenic.  E.  Deussen  (Arch.  Pharm.,  192G,  264, 
355 — 3G0 ;  cf.  Rupp  and  Muschiol,  A.,  1923,  ii,  335). — 
A  distinct  brown  coloration  is  shown  when  between 
0-01  and  0-02  mg.  of  arsenic  is  present  in  1  g.  or  1  c.c. 
of  many  medicinal  preparations,  and  special  methods 
for  applying  the  test  to  a  number  of  others  (iron, 
bismuth,  and  antimony  medic.inals)  are  described. 

W.  A.  Silvester. 

Determination  of  traces  of  carbon  monoxide. 
H.  Davies  and  H.  Hartley.— See  B.,  192G,  537. 

Identification  reaction  for  sodium.  N. 

Sciioorl  (Pharm.  Weekblad,  192G,  63,  555 — 560). — 
The  best  conditions  for  the  oxalate  test  consist  in 
adding  to  0-5  g.  of  the  solid  to  be  examined  about 
2-5  c.c.  of  a  solution  of  1  part  of  potassium  oxalate  in 
4  parts  of  water,  and  shaking;  a  fine  suspension  of 
sodium  oxalate  crystals  forms  in  the  liquid,  and  may 
be  identified  under  the  microscope.  The  only  common 
sodium  compound  which  will  not  respond  to  this  test 
is  borax.  Potassium  pyroantimonate  under  similar 
conditions  gives  even  better  results  than  the  oxalate, 
being  positive  for  all  sodium  salts  and  negative  for 
all  potassium  salts  in  neutral  solution. 

S.  I.  Levy. 

Application  of  the  thermal  dissociation  of 
ammonium  halides  in  quantitative  analysis. 
L.  Moser  and  S.  Marian  (Ber.,  192G,  59,  [£],  1335— 
1344). — Ammonium  iodide,  bromide,  and  chloride  in 
order  of  decreasing  activity  are  generally  superior  to 
moist  or  dry  hydrogen  chloride  in  analytical  practice 
(cf.  Hantzsch,  A,,  1925,  ii,  359;  Hofmann,  ibid., 
GS5).  The  action  depends  on  the  thermal  dissociation 
of  the  salts  into  ammonia  and  halogen  acid,  which 
themselves  are  partly  dissociated  into  hydrogen  and 


nitrogen  or  hydrogen  and  halogen.  The  superiority 
of  the  bromide  and  iodide  is  due  to  the  greater  extent 
of  the  dissociation  of  hydrogen  bromide  and  iodide 
than  of  hydrogen  chloride  under  equivalent  conditions. 

Complete  reduction  of  potassium  perchlorate  to 
chloride  cannot  be  effected  by  repeated  evaporation 
with  hydrochloric  acid  {d  1-19),  treatment  with  moist 
hydrogen  chloride  at  450°,  or  with  dry  hydrogen 
chloride  at  350 — 400°.  After  two  or  three  treatments 
with  ammonium  chloride  at  350 — 400°  in  the  presence 
of  platinum,  reduction  is  complete,  but  not  after 
ten  to  twelve  operations  in  the  absence  of  the  metal. 
With  ammonium  bromide  at  500°  in  the  absence  of 
platinum,  formation  of  potassium  halide  is  quantita¬ 
tive  after  one  or  two  treatments,  with  ammonium 
iodide  at  400°  after  three  operations.  Quantitative 
conversion  of  alkali  sulphate  into  chloride  cannot 
be  effected  by  dry  hydrogen  chloride  at  350 — 450°, 
but  is  achieved  by  ten  treatments  with  ammonium 
chloride  at  350°  in  the  absence  of  platinum  or  three  to 
six  operations  in  the  presence  of  the  metal;  with 
ammonium  bromide,  the  reaction  is  quantitative 
after  four  operations,  with  ammonium  iodide  after 
two  to  four  treatments.  In  practice,  the  use  of  a 
mixture  of  ammonium  bromide  (4  parts)  and 
ammonium  iodide  (1  part)  is  recommended.  Similar 
treatment  suffices  for  lithium  sulphate.  Alkali 
nitrate  is  quantitatively  converted  into  chloride  by  a 
single  treatment  with  ammonium  chloride.  The 
conversion  of  alkali  arsenate  into  chloride  requires 
4 — G  hrs.’  treatment  with  gaseous  hydrogen  chloride 
at  350°,  whereas  one  or  two  operations  with  ammonium 
chloride  suffice.  Magnesium  pyroarsenate  cannot  be 
completely  converted  into  halide  by  ammonium 
chloride,  whilst  with  ammonium  bromide  the  operation 
is  rendered  difficult  by  the  production  of  magnesium 
arsenide;  one  to  three  operations  with  ammonium 
iodide  at  400°  are,  however,  sufficient.  H.  Wren. 

Precipitation  of  cadmium  sulphide  from 
aqueous  solutions  of  cadmium  chloride  in  the 
presence  of  hydrochloric  acid  and  other 
chlorides.  S.  Krishnamurti  (J.C.S.,  192G,  1549 — 
1555). — The  critical  concentration  of  hydrochloric 
acid  increases  very  rapidly  with  increase  of  cadmium 
chloride  concentration  for  the  lower  concentrations, 
whilst  for  higher  concentrations  the  variation  is 
slight.  The  critical  concentration  of  acid  also 
increases  rapidly  with  the  time  of  passing  in  the 
hydrogen  sulphide.  The  cadmium  chloride-hydro¬ 
chloric  acid  “  precipitation  ”  curve  has  been  con¬ 
sidered  from  the  point  of  view  of  ionic  activity,  and 
conclusions  are  confirmed  by  E.M.F.  measurements. 
The  neutral  chlorides  increase  the  hydrogen-ion 
activity.  Supersaturation  or  induction  delay  in  the 
appearance  of  the  precipitate  was  revealed. 

W.  Thomas. 

Colorimetric  determination  of  very  small 
quantities  of  mercury.  A.  Stock  and  E.  Pohland 
(Z.  angew.  Chem.,  192G,  39,  791 — 792). — The  mercury 
obtained  by  freezing  or  by  deposition  on  copper  as 
previously  described  (this  vol.,  703)  is  dissolved  in 
2  c.c.  of  chlorine  water,  the  excess  of  chlorine  expelled 
by  means  of  a  current  of  air,  and  the  solution  treated 
with  4  drops  of  a  saturated  solution  of  diphenyl- 


MINERALOGICAL  CHEMISTRY. 


815 


carbazide  in  alcohol.  The  pink  colour  produced  is 
compared  with  that  given  under  similar  conditions 
with  freshly-prepared  neutral  solutions  of  mercuric 
chloride.  The  colour  is  visible  when  2  c.c.  of  solution 
contain  only  0-0005  mg.  of  mercury. 

A.  R.  Powell. 

Cobalt  aluminate .  test  for  aluminium.  C. 
Otto  (J.  Amer.  Chem.  Soc.,  192G,  48,  1604 — 1605). — 
In  testing  for  aluminium  the  precipitate  is  treated 
with  a  drop  of  sulphuric  acid  before  ignition  on 
a  platinum  wire.  The  delicacy  of  the  test  is  not 
affected  by  this,  but  manipulation  is  easier ;  the 
precipitate  no  longer  decrepitates  when  heated. 

M.  Carlton. 

Determination  of  aluminium  oxide  in  alumin¬ 
ium  metal.  W.  H.  Withey  and  H.  E.  Millar. — 
See  B.,  1926,  546. 

Colorimetric  determination  of  molybdenum. 
A.  D.  Funck  (Z.  anal.  Chem.,  1926,  68,  283—286).— 
Solutions  of  molybdic  acid  in  excess  of  sodium 
hydroxide  are  coloured  brownish-red  by  hydrogen 
peroxide,  the  depth  of  the  colour  being  proportional 
to  the  amount  of  molybdenum  present  and  dependent 
to  a  certain  extent  also  on  the  amount  of  hydrogen 
peroxide  added.  Ammonium  salts  interfere  and 
must  be  previously  removed  by  boiling  with  sodium 
hydroxide.  The  method  is  not  suitable  for  the 
determination  of  very  small  quantities  of  molybdenum, 
but  may  be  used  for  the  rapid  determination  of  the 
element  in  molybdenite,  ferromolybdenum,  and 
commercial  molybdenum  salts.  As  a  standard,  a 
solution  of  1  g.  of  molybdic  acid  dissolved  in  1  litre 
of  water  containing  2  g.  of  sodium  hydroxide  is  used, 
2  c.c.  of  a  concentrated  hydrogen  peroxide  solution 
being  added  to  the  standard  and  test  solution.  The 
colour  produced  slowly  fades  on  keeping  so  that 
comparison  should  be  made  immediately  the  peroxide 
is  added.  A.  R.  Powell. 

Rapid  determination  of  small  quantities  of 
palladium.  F.  C.  Robinson. — See  B.,  1926,  546. 

Fluorescope.  H.  Marcelet. — See  B.,  1926,  527. 

Hydrogen  sulphide  generator.  H.  G.  Denham 
and  J.  Packer  (J.C.S.,  1926,  1344 — 1346 ;  cf.  ibid.', 
1920,  117,  527). — The  gas  is  produced  by  the  action 
of  hydrochloric  acid  on  iron  sulphide  in  an  electrically 
heated  tube.  The  apparatus,  which  is  automatic, 
is  figured  in  the  original.  W.  Thomas. 

Fine-pored  filters  and  a  new  ultra-filter.  R. 
Zsigmondy  (Biochem.  Z.,  1926,  171,  198 — 203). — A 
preliminary  communication  concerning  a  membrane 
suitable  for  use  with  organic  solvents. 

E.  C.  Smith. 


Apparatus  for  automatically  washing  pre¬ 
cipitates.  M.  D.  Hadjiev  (Z.  angew.  Chem.,  1926, 
39,  792 — 793). — A  constant-level  water-bath  or  glass 
stock-bottle  is  provided  with  a  long,  swinging  jet, 
the  lower  end  of  which  is  connected  with  the  larger 
wheel  of  a  double  pulley,  to  the  smaller  wheel  of  which 
is  attached  an  adjustable  arm  carrying  the  funnel. 
By  placing  weights  in  a  small  pan  attached  to  the 
washing  jet  a  balance  is  obtained  so  that  as  the  water 
runs  out  of  the  funnel  the  latter  rises  and  the  jet  falls, 
thus  allowing  more  water  to  run  into  the  funnel, 
which  then  slowly  falls  as  it  fills,  whilst  the  jet  rises 
and  thus  regulates  the  water  supply. 

A.  R.  Powell. 

Boiling  rod  to  prevent  bumping.  D.  L. 
Scoles  (J.  Amer.  Chem.  Soc.,  1926, 48, 1605—1606).— 
A  glass  tube  is  sealed  at  one  end  and  slightly  blown 
out;  it  is  then  reheated  at  the  tip,  and  a  small,  bell¬ 
shaped  depression  formed  in  the  end.  The  device  is 
suitable  for  quantitative  work  and  functions  satis¬ 
factorily  even  when  a  precipitate  is  present. 

M.  Carlton. 

Laboratory  latex.  Hsi-Ching  Chen  (J.  Physical 
Chem.,  1926,  30,  713 — 715). — An  emulsion  of  1  part 
of  camphor,  4  parts  of  water,  2  of  sodium  oleate,  and 
1-5  of  acetaldehyde  gives  most  of  the  reactions  of  a 
caoutchouc  latex.  The  usual  methods  of  coagulating 
caoutchouc  were  successfully  applied  to  the  emulsion, 
yielding  camphor.  L.  S.  Theobald. 

Danger  of  mercury  vapour.  A.  Schmidt  (Z. 
angew.  Chem.,  1926,  39,  7S6),  G.  Pinkus  (ibid., 
787 — 788),  H.  Rehilen  (ibid.,  788),  F.  Gradenwitz 
(ibid.,  788—789),  L.  Wolee  (ibid.,  789—790), 
A.  Stock  (ibid.,  790 — 791). — A  discussion  of  Stock’s 
paper  (this  vol.,  707).  Schmidt,  Reihlen,  and  Wolff 
cite  further  evidence  in  support  of  Stock’s  assertion 
that  prolonged  exposure  to  the  vapour  of  mercury  at 
the  ordinary  temperature  leads  to  chronic  poisoning, 
whereas  Pinkus  and  Gradenwitz  bring  forward 
evidence  to  the  contrary. 

In  reply,  Stock  has  investigated  the  loss  of  mercury 
from  old  amalgam  teeth  fillings  and  found  a  loss  of 
150  mg.  of  mercury  when  one  was  kept  in  a  vacuum 
at  30°  for  3  days  and  a  loss  of  1-3  mg.  from  another 
under  the  same  conditions.  A.  R.  Powell. 

Sensitivity  of  selenium  cells.  A.  0.  Rankine 
(Nature,  1926, 118,  13). 

Observations  by  Arabian  alchemists  and 
doctors  on  mercury  poisoning.  J.  Ruska  (Z. 
angew.  Chem.,  1926,  39,  790). — The  poisonous  nature 
of  mercury  and  its  salts  was  known  to  A1  Qazwini, 
Avicenna,  and  Gabir  ibn  Hajjan.  A.  R.  Powell. 


Mineralogical  Chemistry. 


Graphical  representation  of  rock  analyses. 
F.  Becke  (Tsch.  Min.  Petr.  Mitt.,  1926,  37,  27 — 56). — 
The  relative  proportions  of  various  constituents  can 
be  expressed  by  a  point  in  a  geometrical  figure,  for 
two  components  a  line,  for  three  a  triangle,  and  for  four 
by  a  point  in  a  tetrahedron  (“  concentration  tetra¬ 


hedron  ”).  The  last  can  be  conveniently  represented 
by  projections  on  different  planes.  L.  J.  Spencer. 

Chemical  classification  of  the  mica  group. 
II.  Basic  micas.  A.  F.  Hallimond  (Min.  Mag., 
1926,  21,  25 — 33). — The  molecular  ratios  of  published 
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analyses  of  biotite  and  phlogopitc  arc  calculated  and 
plotted  on  the  same  lines  as  in  the  previous  paper  (A., 

1925,  ii,  819).  They  represent  a  series  of  mixtures  ex¬ 
tending  from  phlogopitc,  K20,6R0,R203,6Si02,2H20, 
towards  biotite,  K20,4R0,3R203,6Si02,2H20. 

L.  J.  Spencer. 

Aerolith  discovered  in  the  department  of  the 
Cote-d’Or.  Classification  and  nomenclature  of 
the  chondrites.  A.  Lacroix  (Compt.  rend.,  1926, 
182,  1498 — 1501). — An  arbitrary  method  of  classi¬ 
fication  of  chondrites  into  three  possible  sub-groups 
is  suggested.  Thus,  in  pyroxenic  chondrites  iron  is 
present  only  as  metal  or  as  sulphide,  and  calcium  partly 
as  sulphide  (oldhamite),  with  a  minimum  quantity 
of  nickel.  Pyroxeno-pcridotie  chondrites  contain 
less  metallic  iron  proportionally  as  the  silicates  are 
more  ferruginous.  The  peridotic  chondrites  consist  of 
orthosilicates,  and  not  yet  having  been  observed 
among  the  chondrites,  arc  purely  theoretical.  A 
sample  may  be  assigned  to  its  group  by  the  estim¬ 
ation  of  its  metallic  iron  content  from  direct 
observation  of  its  polished  surface.  Sideric  and 
sideriferous  chondrites  arc  those  containing  most 
and  least  metallic  iron,  respectively,  and  the  latter  are 
again  subdivided  into  megasiderif crons,  oligosideri- 
ferous,  and  cryptosideriferous.  The  amphoterites  fall 
in  the  latter  groupings.  The  meteorite  described  is  a 
pyroxenoperidotic  megasideriferous  chondrite,  the 
crystallisation  of  the  sulphur  being  prolonged  beyond 
that  of  the  metal.  The  silicate  portion  contained 
bronzite,  clinobronzite,  and  olivine,  and  the  polished 
surface  showed  a  number  of  simple  and  compound, 
but  chiefly  pyroxenic  chondres,  some  of  which  wore 
broken.  J.  Grant. 

Chemico-mineralogical  studies  on  alumino¬ 
silicates.  E.  Dittler  (Tsch.  Min.  Petr.  Mitt., 

1926,  37,  1 — 26). — Comparative  experiments  were 
made  with  anauxitc  and  cimolite  from  Bilin,  Bohemia 
(analyses,  A.,  1924,  ii,  415),  kaolin  from  Zettlitz, 
Saxony  (anal.  I,  Al203,2-3Si02,l-8H20),  nacrite 
from  Freiberg,  Saxony  "(anal.  II,  Al203,2Si02,2II20), 
and  pink  montmorillonitc  from  Paris,  Maine,  U.S.A. 
(anal.  Ill,  2Al2O3,7SiO.,,10H2O). 


sio3. 

AIjOj. 

Fcarv 

MnO. 

mB0. 

CaO.  N:i 

uO-f  KjO.  n,o. 

Total. 

I. 

GO -23 

30-12 

1*22 

— 

trace 

0-10 

0-fi4 

1212 

100-73 

II. 

47‘07 

38‘05 

0*01 

— 

— 

— 

—  14-11 

100*17 

III. 

50-02 

23-23 

0-G3 

0-32 

2-03 

1-10 

0-44 

22-13 

100*02 

The  results  are  recorded  of  the  action  of  water, 
sodium  hydroxide  solution,  and  of  dilute  hydro¬ 
chloric  acid  followed  by  sodium  hydroxide  solution. 
The  amorphous  cimolite  is  the  most  susceptible  to 
change.  Analyses  are  also  given  of  fresh  basalt  and 
fresh  augite  from  Bilin  and  of  the  same  when  altered 
(“  cimolised  ”)  to  a  white,  earthy  material.  Powdered 
augite  when  treated  for  two  weeks  with  water  or 
with  sodium  carbonate  solution  showed  some  alter¬ 
ation  suggesting  a  commencing  change  to  cimolite. 

L.  J.  Spencer. 

Smithsonite  from  Rhodesia  Broken  Hill 
mines.  E.  D.  Mountain  (Min.  Mag.,  1926,  21, 
51 — 54). — Distinctly  developed  crystals  of  zinc  car¬ 
bonate  are  of  rare  occurrence,  and  the  physical 
constants  of  this  mineral  are  incompletely  known 
Clear,  colourless  rhombohedra  (111),  measuring  7  mm. 
along  the  edge,  gave  the  clcavagc-angle  rr  72°  21', 
d  4-398,  H  4 — 44,  ne  1-6212,  n„  1-8485  (for  sodium 
light ;  for  other  colours  the  original  must  be  consulted). 
Analysis  of  the  same  sample  of  material  on  which 
these  constants  were  determined  gave  :  ZnO  63-18, 
FeO  0-58,  MnO  0-01,  CaO  0-27,  MgO  0-45,  C02  35-35, 
H20  0-04,  total  99-8S,  corresponding  with  ZnC03 
97-34%.  On  ignition,  the  powder  becomes  orange- 
coloured  (zinc  oxide),  and  on  cooling  it  retains  a 
reddish-brown  tint.  Hydrochloric  acid  then  leaves  a 
residue  of  ferric  oxide;  but  the  original  mineral  is 
completely  dissolved  in  hydrochloric  acid,  showing 
that  the  ferric  oxide  is  produced  during  ignition. 

L.  J.  Spencer. 

Caesium  compounds  in  products  of  the  present- 
day  activity  of  Vesuvius.  F.  Zambonini  and  L. 
Coniglio  (Atti  R.  Accad.  Lincei,  1926,  [vi],  3,  521 — 
524). — A  fragment  of  lava,  much  altered  by  fumarole 
exhalations,  found  at  the  bottom  of  the  crater  of 
Vesuvius  in  November,  1924,  contains  copper,  lead, 
titanium,  iron,  aluminium,  calcium,  magnesium, 
sodium,  potassium,  and  c cesium,  the  last  in  amount 
greatly  exceeding  that  previously  found  in  volcanic 
sublimations  or  in  minerals,  with  the  sole  exception  of 
pollucite.  T.  II.  Pope. 

Synthetic  pyromorphites,  vanadinites,  and 
mimetites,  in  which  the  lead  is  partly  substi¬ 
tuted  by  metals  of  the  lanthanum  series.  G. 
Carobbi  and  S.  Restaino. — See  this  vol.,  811. 


Organic  Chemistry. 


Manufacture  of  methane.  Soc.  d’Etudes 
Minieres  et  Ind. — See  B.,  1926,  524. 

B.  p.  of  some  higher  aliphatic  n-hydrocarbons. 
F.  Francis  and  N.  E.  Wood  (J.C.S.,  1926,  1420— 
1423). — The  vapour-pressure  curve  for  synthetic 
w-docosane  coincides  with  that  of  a  fraction  obtained 
by  distillation  of  paraffin  wax,  and  this  result  agrees 
with  the  mol.  wt.  of  this  fraction  as  deduced  by 
A’- ray  analysis.  The  b.  p.,  at  15  mm.,  of  four  other 
fractions  the  mol.  wts.  of  which  had  been  deduced 
by  the  same  method  also  coincide  with  those  for  tetra- 


cosane,  hexaeosane,  octacosane,  and  nonacosane. 
The  corrected  b.  p.  of  the  hydrocarbons  C15H32  to 
C35H72  are  given  in  a  table.  C.  J.  STn.L. 

Unsap  onifiable  matter  from  the  oils  of  elasmo- 
branch  fish.  I.  Constitution  of  squalene 
(spinacene).  I.  M.  Heilbron,  E.  D.  Kamm,  and 
W.  M.  Owens  (J.C.S.,  1926,  1630— 1644).— Squalene, 
obtained  from  liver  oils  of  clasmobranch  fish,  may 
be  freed  from  a  small  quantity  of  an  oxygenated 
impurity  by  treatment  with  phthalic  anhydride  at 
130 — 140°  or  by  decomposition  of  the  hexahydro- 
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chloride.  Squalene  is  concluded  to  be  a  dihydro- 
triterpene  in  which  one  half  of  the  molecule  has  the 
carbon  skeleton  C2-C-C-C-C-C(C)-C-C-C-C(C)-C-(>  and 
to  be  a  mixture  of  isomerides,  one  form  of  which 
might  be  represented  as 

CMe2:CH'CH2-[CH2-CMc:GH-CH2]pCH2-CMc:CHMe. 
Isomerisation  of  squalene  to  cyclic  compounds  is 
readily  accomplished  by  means  of  formic  acid. 
Distillation  of  squalene  at  atmospheric  pressure  gives 
a  number  of  fractions ;  that  of  lowest  b.  p.  contains 
an  amylene,  CMez!CHMo ;  a  higher  fraction  yields  a 
sesquiterpene,  probably  identical  with  bisabolene ; 
higher  fractions  contain  dicyclic  diterpencs,  which, 
on  treatment  with  formic  acid,  pass  into  tricyclic 
isomerides.  There  is  a  close  analogy  between  the 
products  of  decomposition  of  squalene  and  caout¬ 
chouc.  Squalene  is  concluded  to  be  identical  with 
Chapman’s  spinacene  (J.C.S.,  1917,  111,  5G). 

C.  J.  Stile. 

Bromotrinitromethane  (TV)  and  acetbromo- 
amide  (I).  E.  Schmidt,  W.  von  Iynilling,  and 
A.  Asciierl  (Ber.,  192G,  59,  [£],  1279—1282).— 
Addition  of  hypobromous  acid,  its  esters,  or  the 
mixed  anhydride,  Br-OAc,  to  olcfmic  double  linkings 
can  bo  effected  by  use  of  acetbromoamide  in  aqueous, 
alcoholic,  or  acetic  acid  solution.  The  reagent  is 
frequently  superior  to  bromotrinitromethane,  since 
by-products  are  more  readily  removed.  The  following 
compounds  are  described :  2-bromoc?/c(ohexanol ; 
2-bromoc?/c(ohexyl  methyl  ether;  2-bromocycZoliexyl 
acetate ;  trimetliyl  glycol  bromoliydrin,  its  methyl 
ether,  b.  p.  41— 43°/10  mm.,  df  1-2474,  nf,  1-4549, 
and  formate,  b.  p.  57 — 59°/9  mm.,  df  1-3609,  rif  1-4G12 ; 
a -mcthyl-fi-propyl  glycol  bromoliydrin  methyl  ether,  b.  p. 
60 — 61°/9  mm.,  df  i-2057,  nf  1-4530 ;  bromoliydroxy- 
hydrindeno,  m.  p.  130°.  II.  Wren. 

Action  of  organo-magnesium  compounds  on 
ay-dibromopropylene.  A.  Kirrmann  (Compt. 
rend.,  192G,  182,  1G29— 1G31 ;  cf.  A.,  1925,  i,  803, 
1374). — Aliphatic  organo-magnesium  bromides  react 
with  ay-dibromopropylene,  giving  the  substituted 
y-bromo-A^-propylencs  in  very  small  yield.  The 
main  reaction  consists  in  simultaneous  replacement  of 
both  bromine  atoms  by  alkyl  groups.  A  series  of 
hydrocarbons,  which  appears  to  include  the  type 
(R-CH:CH-CH2)2,  is  also  obtained.  The  following 
are  described  :  y-bromoallylbenzene,  b.  p.  10G — 
107°/12  mm.,  df  1-3418,  rif  1-5G29 ;  octadiene,  b.  p. 
118 — 120°,  df  0-748,  71"  1-4292;  hydrocarbon,  C]0H1S, 
b.  p.  70 — S0712  mm.,  df  0-80S,  1-4618 ;  &-nonene, 

b.  p.  144— 14G°,  df  0-732,  rif  1-4212;  8e-dibromo- 
nonana,  b.  p.  119 — 120°/12  mm.,  df  1-410,  nf,  1-4988; 
hydrocarbon,  C12H22,  b.  p.  83 — 88°/13  mm.,  df  0-778, 
nf  1-4470  ( lelrabromide ,  b.  p.  170 — 180°/2  mm.). 

M.  Clark. 

Isomeric  bromobutenes.  Ethylenic  stereo¬ 
isomerism  of  a-bromo-A“-butenes  and  p-bromo- 
AB-butenes.  M.  Lepingle  (Bull.  Soc.  chim.,  192G, 
[iv],  39,  741 — 7G2). — p-Bromo-Aa- butene  and  the  two 
stereoisomeric  a-bromo-A»-butenes  have  been  prepared 
by  the  action  of  sodium  phenoxide  in  alcoholic  solution 
on  aP-dibromobutane  (cf.  Reboul,  A.,  1892,  127),  the 
mixture  of  Aa-bromobutenes  being  separated  by 
means  of  their  azeotropic  mixtures  with  ethyl  alcohol. 


fi-Bromo-Aa-butene  has  b.  p.  81-0°/760  mm.,  m.  p. 
-133-4°,  df  1-3209,  nf~  1-4523  (the  azeotropic 
mixture  with  alcohol  has  b.  p.  67-4 — 67-6°).  Of  the 
two  <x-bromo-ka-bulenes,  the  one,  b.  p.  86-1°,  df  1-3265, 
rif 5  1-4523  (azeotropic  mixture  with  alcohol,  b.  p. 
69-6 — 69-8°),  reacts  about  8  times  as  rapidly  with 
alcoholic  potassium  hydroxide,  and  is  accordingly 
regarded  as  possessing  the  cis-structure ;  the  trans- 
isomeride  has  b.  p.  94-7°,  m.  p.  —100-3°,  df  1-3275, 
7tJ?'2  1-4600  (azeotropic  mixture  with  alcohol,  b.  p. 
72-8 — 73°).  The  two  stereoisomerides  are  rapidly 
converted  by  sunlight,  halogens,  or  hydrogen  halides 
into  an  equilibrium  mixture  containing  approximately 
40%  of  the  cis-isomeride.  These  three  Aa-bromo- 
butenes  are  converted  quantitatively  into  true 
acetylenes  by  alcoholic  potassium  hydroxide  at 
120 — 125°.  With  bromine  in  chloroform,  p-bromo- 
Aa-butene  yields  aafi-tribromobutane,  b.  p.  216-2°/760 
mm.,  94-6°/14  mm.,  df  2-1913,  n)p  1-5626,  converted 
by  zinc  in  alcoholic  solution  into  the  equilibrium 
mixture  of  a-bromo-A“-butenes.  The  two  latter 
similarly  yield  the  same  afifi-tribromobutanc,  b.  p. 
213-87760  mm.,  90-l°/14  mm.,df  2-1761,  nf  1-5624. 
The  two  p-bromo-AB-butencs  were  similarly  obtained 
from  the  mixture  of  Py-dibromobutanes  and  separated 
by  means  of  their  azeotropic  mixtures  with  ethyl 
alcohol.  The  isomeride  having  b.  p.  93-9°/760  mm., 
m.  p.  -111-5°,  df  1-3416,  nf,"1  1-4631  (azeotropic 
mixture  with  ethyl  alcohol,  b.  p.  72-2 — 72-4°,  is 
regarded  as  the  c is -form,  since  it  reacts  with  alcoholic 
potassium  hydroxide  much  more  slowly  than  the 
isomeride,  b.  p.  85-55°/760  nnn.,  m.  p.  -114-65°, 
df  1-3323,  w]f  1-4602  (azeotropic  mixture  with  ethyl 
alcohol,  b.  p.  69-0 — 69-2°).  These  configurations  are 
the  reverse  of  those  suggested  by  Wislicenus  and 
Schmidt  (A.,  1901,  i,  1).  Physical  measurements  on 
the  equilibrium  mixture  confirm  the  composition 
given  by  Wislicenus.  ppy-Tribromobutane  has  b.  p. 
206-5° /760  mm.,  86-0°/14  mm.,  m.  p.  1-85°,  df  2-1806, 
nf,  1-5628.  With  zinc  in  alcohol,  the  equilibrium 
mixture  of  a-bromo-A“-butenes  is  regenerated.  The 
“  cis  ’’-isomeride  is  also  obtained  pure  by  the  action 
of  alcoholic  sodium  phenoxide  on  the  py-dibromo- 
butane,  b.  p.  157-3°,  but  the  experimental  evidence  is 
insufficient  to  verify  Wislicenus’  conclusions  regarding 
the  structures  of  the  Py-dibromobutanes.  The 
addition  of  hydrogen  bromide  to  crotonyleno  yields 
pp-dibromobutane,  in  accordance  with  Pfeiffer’s 
hypothesis  (A.,  1904,  ii,  525).  R.  Brightman. 

Stereoisomeric  forms  of  bis(trimethylethylene 
nitrosate).  C.  A.  Taylor  and  W.  H.  Rinken- 
baoh  (J.  Amer.  Chem.  Soc.,  1926,  48,  1684 — 1687). — 
Treatment  of  amylene  with  nitrogen  peroxide  affords 
bimolecular  amylene  nitrosate,  m.  p.  88-8°  (decomp.) 
(cf.  Wallach,  A.,  1891,  1004;  Schmidt,  A.,  1903,  i,  2). 
Oxides  of  nitrogen  (from  arsenious  oxide  and  nitric 
acid)  convert  amylene,  in  glacial  acetic  acid  solution, 
into  a  mixture  of  two  forms  of  the  bimolecular  nitros¬ 
ate,  one  of  which  crystallises  in  needles,  m.  p.  91° 
(decomp.),  whilst  the  other  forms  pseudo-cubes, 
m.  p.  93-5 — 94°  (decomp.).  The  needle  form  is 
obtained  by  the  action  of  nitric  acid  on  a  cooled 
mixture  of  amylene,  glacial  acetic  acid,  and  amyl 
nitrite.  Each  form  can  be  converted  more  or  less 
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completely  into  the  other  by  recrystallisation  from 
ether  or  benzene.  Both  forms  are  optically  inactive, 
and  it  is  suggested  that  they  are  stereisomerides,  the 

structure,  CM40N0j,0mIe.y:0.  b“"6 

to  the  needles,  and  the  -structure  to  the  cubes. 
Both  forms  decompose  slowly  when  kept  in  a  desiccator 
over  sulphuric  acid,  with  evolution  of  gas  and  form¬ 
ation  of  an  oily  residue.  F.  G.  Willson. 


Reactions  of  the  alcohols  over  zinc  oxide 
catalysts.  H.  Adkins  and  W.  A.  Lazier. — See 
this  vol.,  807. 


Manufacture  of  methyl  alcohol  and  formalde¬ 
hyde  from  methane.  Bakelite  Ges.m.b.H.  and 
R.  Hessen. — Sec  B.,  1926,  565. 


Production  of  butyl  alcohol  and  acetone. 
D.  A.  Legg.— See  B.,  1926,  562. 

Dehydration  of  a-glycols.  N.  I.  Dolgorukova- 
Dobrianska  (J.  Russ.  Phys.  Chem.  Soc.,  1925,  57, 
283 — 286). — The  products  obtained  by  heating 
ap-dihydroxy-p-methylpropanc  with  sulphuric  acid 
or  with  fuming  hydrobromic  acid  contained  iso- 

butaldehyde  and  the  acelal,  CHPr£<C^  b.  p. 

O  'dig 

136- — 137°/752  mm.,  d%‘  0-90661,  which  yields  acetone 
and  formic,  acetic,  and  isobutyric  acids  when  oxidised 
with  permanganate;  it  is  formed  either  from  the 
original  glycol  and  isobutaldehyde  (formed  by 
dehydration),  CHMeyCHO-f  0H-CMe2-CH2-0H=H20 
+CSH,(.0.,,  or  by  isomerisation  of  the  intermediate 

©•OH  \ 

ethereal  compound,  CMe2<.Qjj  >(j>CMe2. 

T.  H.  Pope. 


Two  stereoisomeric  a-ethylene  y-glycols.  C. 
Prevost  (Compt.  rend.,  1926,  182,  1475 — 1477). — 
Bromination  of  crude  A°Y-pcntadiene  yields  the  cis-  and 
frans-aS-dibromo-A^-pentenes  (cf.  this  vol.,  496). 
Acetylation  of  the  impure  forms  gives  the  cis -diacetate, 
b.  p.  104-5°/14  mm.,  d'J’  1-0482,  n\5,  1-4430,  the  trans- 
diace/ode,  b.  p.  115°/14  mm.,  df  1  0471,  ng  1-4410,  and 
also  A $-pcnlinenyl  acetate,  b.  p.  161°,  and  Py-dibromo- 
A^-pentene.  From  the  diacetatcs  are  obtained  the 
cis-glycol,  b.  p.  108-5°/14  mm.,  nj;  1-4633,  d\~  1-0146, 
and  the  tisxns-glycol,  b.  p.  125-5°/14  mm,,  nJJ  1-4730, 
d\7  1-0234,  respectively.  B.  W.  Anderson. 

Action  of  trimethylglycerose  on  boric  acid 
and  on  acetone  in  connexion  with  the  configur¬ 
ation  of  the  sugars.  J.  Boeseken  [with  J.  P. 
Dommisse]  (Rec.  trav.  chim.,  1926,  45,  491 — 495). — 
By  treatment  with  hydrogen  peroxide  in  alkaline 
solution,  mesityl  oxide  is  converted  into  its  oxide, 
b.  p.  44 — 46°/15  mm.,  0-952,  1-4221,  which  is 

hydrated  by  dilute  sulphuric  acid  at  the  ordinary 
temperature,  giving  trimethylglycerose,  b.  p.  109°/19 
mm.,  <%\  1-082,  mg  1-4442.  It  efiects  a  large  increase 
in  the  conductivity  of  boric  acid.  The  acetone 
condensation  ■product  has  b.  p.  55°/8  mm.,  dip,  0-989, 

1-4200,  and  the  formula  ?  9^e-®>CMe2  is 

assigned  to  it.  Probably  the  sugar  also  has  a  four- 


membered  ring,  with  two  hydroxyl  groups  on  the 
same  side  of  it.  F.  M.  Hamer. 

Configuration  of  inositol  and  of  quercitol. 
J.  Boeseken  and  (Mlle.)  A.  Julius  (Rec.  trav. 
chim.,  1926,  45,  489 — 490). — Inositol  does  not 
increase  the  conductivity  of  boric  acid  or  combine 
with  acetone,  confirming  the  supposition  that  the 
a-,  y-,  and  e-hydroxyl  groups  are  on  the  opposite  side 
of  the  ring  to  the  (3-,  S-,  and  ^-hydroxyl  groups, 
d- Quercitol,  [a]20  +24°,  which  probably  has  cis- 
vicinal  hydroxyl  groups,  does  not  give  these  reactions 
cither.  F.  M.  Hamer. 

Isomerisation  of  ethylene  oxides.  Saturation 
capacities  and  migratory  powers  of  cyclic  and 
acyclic  radicals.  M.  Tiffeneau  and  J.  Levy 
(Bull.  Soc.  chim.,  1926,  [iv],  39,  763—782 ;  cf.  this 
vol.,  383). — In  part  a  summary  of  work  already 
published.  The  isomerisation  of  ethylene  oxides  on 
distillation  involves,  not  only  the  rupture  of  the  C-0 
linking,  but  also  the  migration  of  a  radical  or  a 
hydrogen  atom.  It  is  concluded  that  the  migratory 
power  of  the  hydrogen  atom  is  greater  than  that  of 
the  methyl  or  other  acyclic  groups.  No  general  rule 
can  be  enunciated  for  the  phenyl  group;  structural 
considerations  may  determine  almost  exclusive 
migration  either  of  the  phenyl  group  or  of  the  hydrogen 
atom.  The  former  predominates  when  the  phenyl 
group  is  attached  to  a  carbon  atom  with  one  or 
two  acyclic  radicals,  whereas  juxtaposition  of 
cyclic  radicals  favours  migration  of  the  hydrogen 
atom.  a-Phenyl-pfi-dimethylethylene  oxide,  ob¬ 
tained  quantitatively  by  the  action  of  perbenzoic 
acid  on  a-phenyl-p-methyl-AP-propenc  in  chloroform, 
isomerises  at  its  b.  p.  to  [3-phenyl- [3-methyl  - 
propanal.  Similarly,  the  diethylene  oxide  derived 

from  phenyldimethyl  glycol, 

yields  [3-phenyl- [3-methylpropanal,  and  a-anisyl-[3(3- 
dimethylethylene  oxide,  b.  p.  150 — 160°/30  mm.,  d° 
1-042,  affords  [3-anisyl- [3-methylpropanal.  The  latter 
is  also  obtained  by  the  action  of  50%  sulphuric  acid 
on  a-anisyl-[3-methylpropane-a(3-diol.  On  the  other 
hand,  <x.-phcnyl-$$-dibenzijlethylene  oxide,  b.  p.  240 — 
245°/36  mm.,  obtained  by  the  action  of  perbenzoic 
acid  on  ay-diphenyl-  [3-benzylpropan-(3-ol,  m.  p. 
29 — 30°,  isomerises  at  330°  to  a(38-triphenylbutan- 
y-one,  migration  of  a  benzyl  group  accompanying 
the  rupture  of  the  C-0  linking  on  the  less  substituted 
carbon  atom.  Whilst  a(3-diphenylethylene  oxide  on 
distillation  yields  benzaldehyde  and  stilbene,  its 
methoxy-derivative,  a-phenyl-$-anisylethylene  oxide, 
m.  p.  118 — 119°,  obtained  by  oxidising  a-phenyl-(3- 
anisylethylene  with  perbenzoic  acid,  yields  phenyl 
p-methoxybenzyl  ketone,  OMe-CBH,-CH2-CO-Ph. 
Anisyl  isopropyl  ketone,  b.  p.  270 — 280°,  a-anisyl-a- 
methylpropan-(3-one,  b.  p.  140 — 150°/20  mm.,  obtained 
by  the  action  of  dry  potassium  hydroxide  on  the  iodo- 
hydrin  derivative  of  a-anisyl-(3-methyl-An-propene, 
and  ay-diphenyl-[3-benzylpropan-(3-ol,  b.  p.  230 — 
240°/30  mm.,  are  also  described.  R.  Brightman. 

Resolution  of  glycerol-a-phosphoric  acid.  II. 
P.  Karrer  and  P.  Benz  (Helv.  Chim.  Acta,  1926,  9, 
598 — 602 ;  cf.  this  vol.,  383). — The  strychnine  salt 
of  glycerol-a-phosphoric  acid  after  fractional  crystal- 


ORGANIC  CHEMISTRY. 


819 


lisation  from  alcohol  has  m.  p.  221°,  [a]D  —  21-99°. 
From  this,  through  the  barium  and  silver  salts,  was 
obtained  the  dimethyl  ester  of  glycerol-a-phosphoric 
acid  dimethyl  ether,  b.  p.  122°/0-7  mm.,  which  had 
[a] o  +2-38°,  a  value  still  lower  than  that  of  the 
antipode  obtained  from  lecithin  (this  vol.,  384). 
A  repetition  of  the  preparation  of  this  dimethyl  ester 
through  the  quinine  salt  gave  the  value  [a]„  — 1-78 
(agreeing  with  that  previously  obtained),  but  the 
sodium  salts  regenerated  from  each  active  product 
were  optically  inactive,  as  also  was  the  barium  salt 
in  the  former  case.  Hence  the  value  of  [a]u  for  the 
acids  must  be  less  than  +0-2°,  and  the  higher  value 
of  the  crude  salts  of  glycerol-a-phosphoric  acid  from 
lecithin  must  be  due  to  other  substances.  This  view 
is  confirmed  by  the  difference  in  the  solubility  of  the 
barium  salts  in  water.  J.  W.  Baker. 

Nitrosylmercaptides  and  thionitrites.  H. 
Rheinboldt  (Ber.,  1926,  59,  [£],  1311—1313;  cf. 
Tasker  and  Jones,  J.C.S.,  1909,  95,  1917). — Primary 
and  secondary  mercaptans  and  their  salts  form  wine- 
red  solutions  with  nitrosyl  chloride  which  are  stable 
at  low  temperatures,  but  evolve  nitric  oxide  and  yield 
disulphides  at  the  atmospheric  temperature  :  2R-SH+ 
2NOCl->2HCl-f2R-S-NO  and  2R-S-NO->2NO-f- 
RS'SR.  Tertiary  mercaptans  give  relatively  stable 
“  thionitrites,”  R3OS-NO.  Thiophenols  assume  an 
intermediate  position,  giving,  like  tertiary  mercaptans, 
greenish-red  primary  products  which  decompose 
readily  into  disulphides.  With  simpler  thiophenols, 
the  isolation  of  thionitrites  appears  impossible,  but 
pp' -diphcnylcne  dithionitrite  and  ditolylene  dithionitrite 
have  been  prepared.  H.  Wren. 

Nitrosyl  derivatives  of  bivalent  sulphur.  I. 
Nitrosylethylmercaptide.  H.  Lecher  and  W. 
Seifken  (Ber.,  1926,  59,  [2?],  1314—1321;  cf. 
Tasker  and  Jones,  J.C.S.,  1909,  95,  1917 ;  Rhein¬ 
boldt,  preceding  abstract). — The  action  of  nitrosyl 
chloride  on  the  mercury  derivatives  of  ethyl-  or 
phenyl- mercaptan  does  not  afford  a  suitable  means 
of  preparing  the  corresponding  thionitrites,  since 
evolution  of  nitric  oxide  is  complete  and  disulphides 
are  produced  at  temperatures  at  which  the  pure 
thionitrite  is  stable.  Ethyl  Ihionitrite,  Et-S-N-O,  b.  p. 
19 — 20°/95  mm.,  is  readily  prepared  by  the  addition 
of  ethylmercaptan  to  ethyl  nitrite  at  about  —20°. 
In  contrast  to  ethyl  nitrite,  it  is  remarkably  stable 
towards  aqueous  acids  and  bases.  It  does  not 
combine  with  olefines.  At  the  atmospheric  tem¬ 
perature  in  the  absence  of  air,  it  is  relatively  stable, 
but  between  70°  and  130°  it  is  rapidly  and  irreversibly 
decomposed  into  ethyl  disulphide  and  nitric  oxide. 
It  readily  undergoes  autoxidation  in  air  at  26°, 
yielding  mainly  ethyl  disulphide  and  nitrogen 
peroxide ;  the  initial  product  of  the  change  appears  to 
contain  much  ethanesulphonic  acid.  H.  Wren. 

Carbamide  and  guanidine  derivatives  of 
aliphatic  sulphonic  acids.  IV.  R.  Andreasch 
(Monatsh.,  1926,  46,  639 — 647 ;  cf.  this  vol.,  277). — 
Monohalogen  derivatives  of  the  fatty  acids  readily 
react  with  potassium  sulphite,  and  thus  arc  obtained 
the  potassium  salts  of  ethyl  sulphoacetate,  m.  p. 
183°,  and  of  ethyl  a-sulphopropionate,  m.  p.  214°. 
Chlorosulphonic  acid  reacts  with  acetylguanidine 


acetate  to  yield  sulphoacctylguanidine  (two  crystalline 
forms),  and  with  propionylguanidine  ( picrate ,  m.  p. 
227°)  to  yield  a-sulphopropionylguanidinc.  Butyryl- 
guanidine  [hydrochloride-,  picrate,  m.  p.  225°  (de¬ 
comp.)],  and  isobutyrylguanidine  [hydrochloride, 
+H20  ;  picrate,  m.  p.  above  300°  (dccomp.) ;  chloro- 
platinatc,  m.  p.  203°  (decomp.)],  obtained  by  heating 
butyryl  and  isobutyryl  chlorides,  respectively,  with 
guanidine  hydrochloride  in  a  sealed  tube  at  105 — 
110°,  similarly  yield  a-sulphobutyryl-  and  a-sulpho- 
isobutyrylguanidine  (m.  p.  325°,  and  not  168°  as 
previously  given),  respectively.  J.  W.  Baker. 

Cetyl  xanthate.  P.  H.  Hermans  (Rec.  trav. 
chim.,  1926,  45,  499 — 500).- — Cetyl  xanthate,  prepared 
by  treating  potassium  hydroxide  in  molten  cetyl 
alcohol  with  carbon  disulphide,  behaves  like  a  soap. 

F.  M.  Hamer. 

Producing  dialkyl  selenides  and  tellurides. 
C.  A.  Hochwalt. — See  B.,  1926,  513. 

Preparation  of  esters  of  formic  acid.  Farbw. 
vorm.  Meister,  Lucius,  &  Bruning. — See  B., 
1926,  513. 

Manufacture  of  acetic  anhydride  and  acet¬ 
aldehyde  from  ethylidene  diacetate.  M.  J. 
Marshall  and  G.  S.  Shaw. — See  B.,  1926,  513. 

Resolution  of  a-bromoisovaleric  acid  into  its 
optical  isomerides.  S.  Berlingozzi  and  M.  Furia 
(Gazzetta,  1926,  56,  82—88;  cf.  A.,  1892,  427).— 
r-a-Bromoisovaleric  acid  is  resolved  by  fractional 
crystallisation  of  the  brucine  salt.  d-a-Bromoiso- 
valeric  acid  has  m.  p.  43 — 44°,  [a]$  -f  22-5°  in  benzene. 
Acylation  of  Z-asparagine  with  a-bromoisovaleryl 
bromide  yields  a  -  bromo  iso  valeryl  - 1  -  asparagine, 
readily  resolved  by  fractional  crystallisation  from 
water.  d-a-Bromoisovaleryl-l-asparagine  has  m.  p. 
151°  (decomp.)  and  [a.]f,  +8-6°  for  the  sodium  salt 
in  water;  l-a-bromoisovalcryl-l-asparagine,  m.  p.  172° 
(decomp.)  and  [ajj$  —  18-45°  for  the  sodium  salt  in 
water.  Both  compounds  differ  in  crystalline  form 
and  in  solubility.  S.  B.  Tallantyre. 

Fatty  acid  derivatives.  G.  S.  Whitby  (J.C.S., 
1926,  1458 — 1465). — By  interaction  between  the 
silver  salts  of  fatty  acids  and  appropriate  halogen 
compounds  a  number  of  glycerides,  acid  anhydrides, 
and  esters  have  been  prepared.  [i-Acyldichloro- 
hydrins  are  prepared  by  the  action  of  acyl  chlorides 
on  a-dichlorohydrin  or  on  cpichlorohydrin,  and 
readily  react  with  these  silver  salts  to  give  glycerides ; 
several  mixed  glycerides  thus  prepared  are  described. 
The  refractive  indices  of  propionic,  a-butyric,  palmitic, 
and  stearic  anhydrides  were  determined  and  com¬ 
pared  with  those  of  the  parent  acids.  Cetyl  palmitate 
and  cetyl  stearate  were  obtained,  in  almost  theoretical 
yield,  from  cetyl  iodide  and  the  corresponding  silver 
salt,  and  cetyl  stearate  has  been  isolated  from 
spermaceti.  The  physical  constants  of  two  homo¬ 
logous  series  of  esters  of  palmitic  and  stearic  acids 
are  given.  fi-Propionyl  dichlorohydrin,  b.  p.  208°, 
df,  1-1222°,  (i-palmilyl  dichlorohydrin,  m.  p.  34-4°, 
nf,  1-4527 ;  fi-stearyl  dichlorohydrin,  m.  p.  39-5°, 
nf  1-4528;  P- butyrodipalmitin ,  m.  p.  43-6°,  nf  1-4431, 
and  p- palmitodibutyrin ,  m.  p.  18°,  nf,  1-4530,  are 
described.  •  C.  J.  Still. 
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China  wood  [tung]  oil.  K.  H.  Bauer. — See  B., 
1926,  551. 

Salts  of  the  rare  earths  with  liydroxycarb- 
oxylic  acids.  II.  Lactates.  G.  Vantsch  (Z. 
anorg.  Chem.,  1926,  153,  9- — 16.;  cf.  A.,  1913,  i,  247). 
— The  lactates  and  benzilates  of  the  rare  earths  are 
similar  to  the  glycollates.  The  solubilities  of  the 
lactates  in  g.-mol.  per  litre  of  water  at  20°  arc  as  follows : 
La(C,Ha03).,3H.0,  88-2  xlO'3;  Pr(C3H503)3,2-5H20, 
54'0x  10_3V  Nd(C3H503)3,2-5H20,  '  54-2  xlO*3; 

Sm(C3H503)3,l-5H,,0,  25-S x  10~3 ; 
Gd(C3H503)3, 1  -5H20,  8-5  x  I  O'3 ;  Y(C3Hs03)3, 211,0, 

2-8  X  10'3.  Yttrium  forms  the  least  soluble  lactate 
and  glycollatc ;  the  solubilities  of  the  other  rare- 
earth  lactates  increase  with  decreasing  atomic 
number,  whereas  the  solubilities  of  the  glycollates 
decrease  in  this  order.  The  conductivities  of  the 
lactates,  like  those  of  the  glycollates,  are  less  than 
those  of  the  corresponding  acetates  and  phenyl- 
acetates,  and  it  is  concluded  that  they  are  internal 
complex  salts.  In  aqueous  solution  they  are  partly 
split  into  the  simple  salts.  A.  Geake. 

Crystallisation  of  metal  lactates.  F.  C.  Kraus- 
kopf  and  A.  S.  Carter  (J.  Amcr.  Chem.  Soc.,  1926, 
48,  1474—1481). — Solutions  of  barium  lactate 

deposit  the  normal  salt  in  crystalline  form  when 
heated  for  several  days  at  100°  with  excess  of  barium 
hydroxide;  neutral  solutions,  or  those  containing 
free  lactic  acid,  yield  the  salt  as  a  vitreous  solid. 
The  presence  of  lactidc  anhydride  inhibits  crystallis¬ 
ation  of  metal  lactates,  possibly  by  acting  as  a 
protective  colloid ;  excess  of  the  base  removes  the 
lactide  by  hydrolysis  and  so  promotes  crystallisation. 
Metal  lactates  are  more  difficult  to  crystallise  the 
more  electropositive  the  metal.  S.  K.  Tweedy. 

Oxidation  of  pyruvic  acid  by  ceric  ions.  C. 
Fromageot  (Compt.  rend.,  1926,  182,  1411 — 1413; 
cf.  Henri  and  Fromageot,  A.,  1925,  ii,  929 ;  Fromageot, 
this  vol.,  687).- — Solutions  of  the  ketonic  and  cnolic 
forms  of  pyruvic  acid  exhibit  differences  of  behaviour 
on  oxidation  by  means  of  ceric  ions,  the  cnolic  form 
using  more  oxygen  but  undergoing  slower  oxidation 
than  the  ketonic  form.  Using  the  results  obtained, 
oxidation  of  the  tautomeric  mixture  enables  the  con¬ 
stituent  proportions  to  bo  ascertained.  H.  J.  Evans. 

Glutaconic  acids.  XIX.  A  consequence  of 
mobility.  J.  Packer  and  J.  F.  Thorpe  (J.C.S., 
1926,  1199 — 1203). — The  effect  of  tautomeric  change 
on  the  configuration  of  the  unsaturated  forms  of 
the  glutaconic  acids  is  dealt  with,  and  the  case  of 
formation  of  an  anhydride  from  a  <maa-form  con¬ 
sidered  to  depend  on  the  mobility  of  the  tautomeric 
system.  The  relative  stability  of  the  theoretically 
possible  unsaturated  forms  is  deduced  from  a  study 
of  the  space-models  and  of  the  intorconversion  of 
the  cis-  and  fro?rs-forms  by  tautomeric  change. 
The  possibility  of  gaining  further  evidence  of  the 
existence  or  non-existence  of  the  postulated  “  normal  ” 
forms  from  experiments  on  the  optical  resolution  of 
various  substituted  glutaconic  acids  is  suggested ;  a 
simple  explanation  of  the  effect  of  substitution  on 
the  mohility  of  the  glutaconic  system  is  given. 

*  C.  J.  Still. 


Salts  of  organic  acids.  II.  Mercury  deriv¬ 
atives  of  glutaconic  acid.  P.  E.  Verkade  (Rec. 
trav.  chim.,  1926,  45,  475 — 488). — Reaction  between 
glutaconic  acid  and  mercuric  acetate  in  aqueous 
solution  gives  a  mixture  of  compounds 

(I)  OC^^CH-CHICH-COaHU^O  and 

ilg 

(II)  CH(OH)^CH<Cq'q!>0^  .  On  treating  an  alkaline 

solution  of  the  mixturo  with  hydrogen  sulphide, 
fi-hydroxyglutaric  acid  (diphenylhydrazide,  m.  p. 
236 — 237°)  and  glutaconic  acid  are  produced.  The 
compounds  dissolve  in  potassium  bromide  or  chloride 
solution,  giving  solutions  of 

(III)  CO„K-CH(HgHal)-CH:CH-C02II  and 

(IV)  G0"2K-CH(Hg-Hal)-CH(0H)-CH(Hg-Hal)-C02K, 
but  with  potassium  iodide  give  red  compounds  (III 
and  IV) ;  with  excess  of  potassium  iodide,  these 
red  compounds  give  colourless  solutions,  probably 
containing  complex  compounds  of  potassium  iodide 
with  the  iodomercuric  compounds.  Potassium  iodide 
also  brings  about  fission  of  the  carbon-mercury 
linking,  and  potassium  hydroxide  is  liberated ; 
equilibrium  occurs,  but,  on  titrating  with  acid,  the 
reaction  proceeds  to  completion.  When  the  mixture 
of  (I)  and  (II)  is  dissolved  in  dilute  sulphuric  or 
hydrochloric  acid,  glutaconic  acid  only  is  formed. 

F.  M.  Hamer. 

Formation  of  unsaturated  and  cyclic  com¬ 
pounds  from  halogenated  open-chain  deriv¬ 
atives.  VIII.  Products  derived  from  pimelic 
acid.  Application  of  Bischoff's  dynamic  hypo¬ 
thesis.  A.  Hassell  and  C.  K.  Ingold  (J.C.S., 
1926,  1465 — 1471). — The  action  of  alkalis  on  aa'-di- 
bromopimclic  esters  resembles  generally  that  in  the 
shorter  chain  scries,  the  differences  being  in  good 
agreement  with  the  strain  hypothesis.  The  tendency 
to  ring-formation  in  the  pimelic  scries  is  considerably 
greater,  and  apparently  no  dihydroxypimelic  acid 
is  produced.  Under  various  conditions,  a  consider¬ 
able  proportion  of  the  material  is  converted  into 
A1-cyc/opcntene-l  :  2-dicarboxylic  acid,  and  the 
isomeric  A2-cyclope/de»e-l  :  2-dicarboxylic  acid,  m.  p. 
146 — 147° ;  the  latter  on  exposure  to  bromine  vapour 
forms  2  :  ‘6-dibromocyclopentane-l  :  2-dicarboxylic  acid, 
decomp.  165°.  A  small  amount  of  cyclopentanol- 
1  :  2-dicarboxylic  acid,  m.  p.  159 — 160°,  is  also  pro¬ 
duced  {ethyl  ester,  b.  p.  16S — 171°/10 — 11  nun., 
silver  salt,  C7H805Ag2).  With  concentrated  alkali, 
pipcrylcnedicarboxylic  acid  is  also  obtained,  and  may 
possibly  have  been  produced  by  isomerisation  of  an 
acid,  CH2[CH:CH-C02H]2i  initially  formed. 

When  methyl-alcoholic  alkali  is  used,  a  now  reaction, 
not  found  in  the  shorter  chain  series,  occurs  and 
meso-  and  racemic  forms  of  ax'-dimethoxypimelic 
acid  are  produced  in  a  non-crystalline  condition. 
v.z'-M ethoxy pimdamide  (A-form)  has  m.  p.  212°, 
and  (B-form)  m.  p.  167°.  C.  J.  Still. 

Formation  of  unsaturated  and  cyclic  com¬ 
pounds  from  halogenated  open-chain  deriv¬ 
atives.  IX.  Products  derived  from  suberic 
and  azelaic  acids.  F,  R.  Goss  and  C.  K.  Ingold 
(J.C.S.,  1926,  1471 — 1477). — In  addition  to  the 
known  form  of  aa'-dibromosuberic  acid,  m.  p.  172 — 
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173°,  a  second  form,  m.  p.  120 — 121°,  has  now  been 
prepared.  Either  form  of  the  acid  when  boiled 
with  aqueous  sodium  carbonate  (2AT)  gives  ao.'-di- 
hydroxysuberic  acid,  m.  p.  108 — 108°.  When  ethyl 
aa'-dibromosuberate,  b.  p.  230°/31  mm.,  is  treated 
with  methyl-alcoholic  potassium  hydroxide,  it  yields, 
as  one  of  the  products,  subcrocolic  acid,  m.  p.  253°, 
which  is  shown  to  lie  an  open-chain  unsaturated 
acid ;  reduction  of  subcrocolic  acid  gives  A-  and 
B-forms  (m.  p.  170°  and  125°,  respectively)  of  dihydr- 
oxijsuberocolic  acid.  Other  substances  isolated  from 
the  products  of  hydrolysis  are  A1-  and  br-cyclo- 
hexene-1  :  2-dicarboxylic  acids,  and  A-  and  B-forms 
of  aa  -dimelhoxy suberic  acid,  m.  p.  145 — 146°  and 
117 — 118°,  respectively. 

In  accordance  with  the  general  rides  deduced  in 
preceding  work,  the  chief  product  of  the  action  of 
methyl-alcoholic  alkali  on  ethyl  aa'-dibromoazclate 
is  a  mixture  of  vicso-  and  r-aa' -dimethoxyazelaic  acids 
(ethyl  ester,  b.  p.  218 — 219°/30  mm. ;  silver  salt, 
CuHi80GAg2),  from  which  aa' -dimethoxyazclaniide, 
m.  p.  164 — 165°,  and  an  impure  specimen  of  its  sterco- 
isomeride,  m.  p.  143 — 146°,  were  prepared.  A 
mixture  of  meso-  and  racemic  isomerides  of  aa ' -di- 
hydroxyazelaic  acid  (ethyl  ester,  b.  p.  235 — 240°/ 
16  mm.;  silver  salt,  CBlI140GAg2)  was  also  isolated,  as 
well  as  a  small  quantity  of  a -keloazelaic  acid. 
C02H-C0-[CH2]g-C02H,  m.  p.  175°.  C.  J.  Still. 

Citromolybdic  acid.  P.  Nyssens  (Bull.  Soc. 
chim.  Belg.,  1926,  35,  132 — 135;  cf.  Honnelaitre, 
A.,  1925,  i,  509). — By  the  action  of  a  hot  solution 
of  citric  acid  on  excess  of  molybdenum  trioxidc, 
citromolybdic  acid,  4C0H8O7,12MoO3,9H2O,  is  obtained 
(sodium,  potassium,  calcium,  and  magnesium  salts). 
Its  formation  explains  the  value  of  adding  citric 
acid  in  the  rapid  phosphomolybdatc  methods  of 
determining  phosphoric  acid ;  excess  of  molybdenum 
trioxidc  is  thereby  dissolved.  Excess  of  citromolybdic 
acid,  however,  prevents  the  formation  of  ammonium 
phosphomolybdate.  The  citric  acid  solution  for  the 
determination  should  not  be  heated  above  93°,  or 
it  will  be  oxidised  by  the  nitric  acid  present. 

E.  W.  Wignall. 

Constitution  of  pectin.  C.  F.  Ahjiann  and 
H.  D.  Hooker  (Missouri  Agric,  Exp.  Sta.  Res.  Bull., 
1925,  77,  5—39;  cf.  B.,  1926,  460).— Titration  of 
poetic  acid  indicates  11  carboxyl  groups,  but  more 
arc  probably  present.  The  nucleus  proposed  for 
poetic  acid  is  a  dibasic  acid,  galacturonic-galactonic 
acid ;  at  least  six  such  nuclei  are  associated.  The 
hydrolytic  decomposition  of  pectin  by  cold,  concen¬ 
trated  hydrochloric  acid  has  been  studied. 

Chemical  Abstracts. 

Monomeric  formaldehyde.  M.  Trautz  and 
E.  Ufer  (J.  pr.  Chcm.,  1926,  [ii],  113,  105—136; 
cf.  Kekule,  A.,  1892,  1423). — The  best  method  of 
preparing  gaseous  formaldehyde  is  a  modification  of 
that  of  Kekule,  in  which  paraformaldehyde  is 
vaporised.  The  pure  gas,  which  shows  no  marked 
deviation  from  the  gas  laws  between  80°  and  120° 
at  atmospheric  pressure,  exhibits  only  a  slight 
tendency  to  polymerise  at  SO — 120’.  Measurements 
of  the  velocity  of  polymerisation,  which  is  greatly 


accelerated  by  moisture,  show  that  the  reaction  is 
of  a  pseudo-unimolecular  typo.  Well-dried  formalde¬ 
hyde  polymerises  very  slowly.  J.  S.  H.  Davies. 

Formaldehyde-sodium  bisulphite  and  form¬ 
aldehyde-sulphurous  acid.  Determination  and 
properties.  W.  Ledbury  and  R.  Taylor. — See 
B.,  1926,  511. 

Photolysis  of  acetaldehyde  and  acetone.  E.  J. 
Bowen  and  H.  G.  Watts. — See  this  vol.,  808. 

Unsaturated  aldehydes  from  acetylenic 
alcohols.  H.  Rube  and  E.  Kambli  (Helv.  Chim. 
Acta,  1926,  9,  672). — Tertiary  acetylenic  alcohols, 
CR'R(OH)'C:CH  are  converted,  with  S0%  yields, 
on  warming  with  acids  (best  with  formic  acid)  into 
ethylenie  aldehydes,  CRR'ICH-CHO.  Thus  optically 
active  3-methyl- l-cthinenylci/c?ohexan-l-ol  yields  3- 
mcthylcyclohexylidencacctaldchydc,  b.  p.  85°/10  mm., 
[<*]„  -(-133°,  df  0-9433  ( semicarbazone ,  w.  p.  205°; 
oxime,  m.  p.  81°].  Other  examples  are  given. 

J.  W.  Baker. 

Complex  ferro-salts.  W.  Kuster  [with  E. 
Erfle,  E.  von  Roll,  and  K.  Schiller]  (Z.  physiol. 
Clicm.,  1926,  155,  157 — 185). — The  blue  acidic  ferro- 
salt  of  nitrosopropionylacetylmcthane  (Kurtz,  Chem. 
Zelle  u.  Gewebe,  1924,  12,  16)  has  the  formula 
C18H2309N3Fe,  and  is  considered  to  bo  hydrogen 
trinitrosopropionylaectylmcthane  ferroate.  A  similar 
structure  is  postulated  for  the  cobaltoate  of 
diaeetylmethanc  (A.,  1911,  i,  619),  Na[Co(C5H702)3]. 
Other  exactly  analogous  complex  ferroatos  are 
described.  Dipropionylmethane,  b.  p.  172 — 173° 
(copper  salt,  m.  p.  206°),  yields  a  nifroso-dorivative, 
m.  p.  49°,  which  gives  a  complex  ferroate,  m.  p.  142° 
(decomp.),  and  a  cobaltous  salt.  Nitrosodiacetyl- 
methane  gives  a  cobaltous  salt,  m.  p.  158°.  Isolation 
of  the  complex  ferroate  is  prevented  by  the  ready 
solubility  of  its  sodium  and  ammonium  salts.  Ethyl 
nitrosoacetoacetate  gives  a  complex  ferroate  (ammon- 
ium  salt)  and  a  similar  cobaltoate, 
H[{MeCO-C(!NO)-C02Et}3Co]  (ammonium  salt).  Re¬ 
placement  of  the  ketonic  alkyl  groups  by  alkoxy- 
groups  diminishes  •  the  stability  of  the  ferroate. 
Ethyl  nitrosomalonate  gives  no  ferroate.  The  free 
acid  gives  a  ferro- salt  of  approximate  constitution 
(C3O5NFe)2Fe,H2O,0-5EtOH.  Violuric  acid  gives  a 
ferrous  salt.  Nitrosophenylmethylpyrazolonc  gives 
a  ferrous  salt,  (C10H8O2N3)2Fe,  m.  p.  231°  (decomp.). 
Stable  ferroates  were  not  obtained  from  the  nitroso- 
monoketones.  Nitrosomethyl  ethyl  ketone  gave  a 
compound  approximating  to  the  constitution  of  an 
ammonium  ferroate.  The  normal  cuprous  salt  sinters 
at  175°.  Methyl  benzyl  ketone,  b.  p.  210 — 212° 
( phcnylhydrazone ,  m.  p.  84°),  gives  a  nitroso-deriv- 
ativc,  m.  p.  165°.  Oxalylacctone  gives  a  ferrous 
salt,  m.  p.  158°,  whereas  acctylacetonc  gives  no 
ferrous  salt.  Ethoxalylacetmethylanilide  (A.,  1924, 
i,  542)  yields  a  mlro-so-derivative,  m.  p.  143°,  giving 
a  ferrous  salt,  m.  p.  above  280°.  The  blue  ferro-salt 
from  nitrosodimcthyldihydroresorcinol  (Haas,  J.C.S., 
1907,  91,  1433)  has  the  formula  CMH31OaN3ko  and 
is  probably  hydrogen  trinitrosodimethyldihydro- 
rosorcinol  ferroate.  A  possible  structure  is  suggested 
for  Blau's  complex  iron  salts  of  a-dipyridine  and 
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phenanthroline  (A.,  1899,  i,  387).  The  complex  salt 
from  o-phenanthroline  gives  a  picrate, 
(C12H8N2)3Fe-[CGH2(N02)?0]2,  The  reaction  of  aceto¬ 
phenone  with  sodium  nitroprusside  in  presence  of 
sodium  methoxide  (Cambi,  Atti  R.  Aecad.  Lincei, 
1914,  22,  i,  373;  23,  i,  S12)  is  shown  to  be  of  general 
applicability  to  [3-diketones  :  R,CO,CHvCO-R+ 

Na2[Fe(CN)5NO]+2Me-ONa  — 2MeOH+ 

Na4[Fe(CN)5ON:C(CO-R)2]  Na3[Fe(CN)8HaOH- 
(R-CO)2C!N‘ONa.  Condensation  products  of  this 
general  type  arc  obtained  from  dipropionylmethane, 
ethyl  malonate,  oxalylacetone,  ethyl  oxalacetate,  and 
oxalyl  methyl  ketone.  In  the  last-named  case, 
treatment  of  the  sodium  salt  with  Mohr’s  salt  yields 
the  salt  (C13H10O5N6Fe)Fe(NH4)2,  whilst  simple 
replacement  yields  the  ferrous  salt,  (C13H10O5N6Fe)Fe2. 
The  constitution  of  the  compound  obtained  from 
ethyl  diketobutyrate  dioxime  and  nickel  nitrate 
(cf.  Tschugaev,  A.,  1905,  ii,  743)  is  formulated  as 

the  hydrogen  nickcloate,  H2 

Condensation  of  nitrosodipropionylmethane  with  ethyl 
acetoacetate,  followed  by  treatment  with  zinc  dust 
and  acetic  acid,  yields  ethyl  2-propionyl-5-methyl-3- 
cthylpyrrole-4-carboxylate,  m.  p.  148°  (corresponding 
acid,  m.  p.  252°).  Similar  condensation  of  nitroso¬ 
dipropionylmethane  with  dipropionylmethane  yields 
3  :  o-dipropionyl-2  :  A-diethylpyrrole,  m.  p.  128°. 
Methylaniline  methosulphate,  m.  p.  146 — 147°,  is 
obtained  by  the  action  of  methyl  sulphate  on  methyl- 
aniline.  M.  Clark. 

Catalytic  and  induced  oxidation  of  some 
carbohydrates,  uric  acid,  and  inorganic  sub¬ 
stances.  C.  C.  Palit  and  N.  R.  Dhar  (J.  Physical 
Chem.,  1926,  30,  939—953;  cf.  A.,  1925,  i,  1041; 
Mittra  and  Dhar,  ibid.,  ii,  576). — In  the  presence 
of  ferrous  hydroxide  or  of  sodium  sulphite,  many 
carbohydrates  are  oxidised  by  passing  air  through 
then’  solutions  at  the  ordinary  temperature  either  in 
the  presence  or  absence  of  excess  of  alkali  (cf.  Spoehr, 
A.,  1924,  i,  836).  With  freshly-precipitated  ferrous 
hydroxide,  the  descending  order  of  oxidation  in  the 
absence  of  alkali  is  starch,  maltose,  lactose,  kevulose, 
sucrose,  arabinose,  galactose,  and  dextrose,  and 
with  sodium  sulphite  the  order  is  starch,  lactose, 
galactose,  sucrose,  arabinose,  and  lsevulose.  In  the 
former  case,  oxidation  increases  with  increasing  con¬ 
centration  of  alkali,  but  in  the  latter  the  results 
become  anomalous. 

Uric  acid  is  appreciably  oxidised  by  air  in  the 
presence  of  alkali,  and  oxidation  is  increased  by  the 
addition  of  metallic  hydroxides  in  the  descending 
order:  cupric,  manganous,  cobaltous  (sodium 

sulphite),  nickelous,  cerous,  and  ferrous. 

With  sodium  arsenite  or  arsenious  acid,  oxidation 
occurs  only  in  the  presence  of  hydroxides  as  catalysts. 
Sodium  nitrite  is  oxidised  by  air  in  the  presence  of 
ferrous  hydroxide  only ;  other  hydroxides  even 
when  freshly  precipitated  fail  to  catalyse  the  oxid¬ 
ation.  There  is  no  appreciable  eSect  when  air  is 
passed  through  solutions  of  potassium  oxalate  con¬ 
taining  reducing  agents  such  as  ferrous  and  cerous 
hydroxides  or  sodium  sulphite. 

L.  S.  Theobald. 


Classification  of  the  sugars.  J.  G.  Maltby 
(J.C.S.,  1926,  1629 — 1630). — According  to  Hudson, 
a  distinction  between  the  a-  and  [3-forms  of  sugars  is 
based  on  their  rotations  and  on  Fischer’s  classification 
into  the  d-  and  (-series,  but  this  distinction  breaks 
down  in  the  case  of  arabinose.  It  is  suggested  that 
this  classification  is  erroneous,  and  that  for  the  normal 
forms  of  the  aldoses  the  configuration  of  the  middle 
group  of  the  oxide  ring  (y  group)  is  the  deciding 
factor  in  the  classification  into  the  d-  and  (-series, 
and  that,  consequently,  arabinose  belongs  to  the  d- 
instead  of  the  (-series.  C.  J.  Still. 

a-  and  (3-forms  of  sugars  and  sugar  deriv¬ 
atives.  P.  A.  Levene  and  H.  A.  Sobotka  (Science, 
1926,  63,  73 — 74).- — A  consideration  of  the  applic¬ 
ability  of  Hudson’s  rule.  A.  A.  Eldridge. 

Reactions  between  sugars  and  amines.  II. 
Dextrose  and  amino-acids.  H.  von  Euler, 
E.  Brunius,  and  K.  Josephson  (Z.  physiol.  Chem., 
1926,  155,  259 — 269). — Cryoscopic  determinations  on 
mixtures  of  dextrose  with  glycine  or  alanine  in 
aqueous  solution  indicate  that  after  18  hrs.  at  the 
ordinary  temperature  there  is  a  considerable  amount 
of  association  between  the  sugar  and  amino-acid. 
The  reaction  is  slow  and  reversible,  alkalinity  favour¬ 
ing  synthesis,  acidity  favouring  hydrolysis.  Previous 
treatment  of  the  dextrose  alone  with  alkali  does  not 
favour  the  synthesis.  Both  the  reducing  power  and 
the  amino-nitrogen  are  diminished  after  the  mixture  of 
dextrose  and  glycine,  at  pa  9-5,  has  been  kept  for 
18  hrs.  From  changes  in  the  optical  activity  of  this 
mixture  on  keeping,  it  is  concluded  that  the  com¬ 
pound  of  dextrose  and  glycine  is  lsevorotatory.  The 
compound  reduces  methylene-blue  (Thunberg’s 
technique).  H.  D.  Kay. 

Stable  y-dextrose.  H.  Pringsheim  and  S. 
Kolodny  (Ber.,  1926,  59,  [R],  1135—1140).— 
[3-Glucosan  is  converted  by  cold,  concentrated  hydro¬ 
chloric  acid  into  a  mixture  of  normal  dextrose  and 
stable  y-dextrose,  [ajj}  +77-9°  or  85-2°  in  water,  from 
which  the  former  is  removed  by  fermentation.  The 
new  sugar  reduces  Fehling’s  solution  feebly  and  forms 
traces  of  an  osazone,  possibly  due  to  partial  conversion 
into  normal  dextrose  or  to  presence  of  impurity. 
It  is  readily  converted  by  hot,  dilute  acids  into  normal 
dextrose.  With  acetic  anhydride  and  pyridine,  it 
affords  y-glucose  penta-acetate,  [ocjg  +88°  in  chloro¬ 
form.  It  is  transformed  by  exhaustive  methylation 
into  trimethyl-y- glucose,  [a];')  +92-6°  in  water,  which  is 
converted  by  hot,  dilute  hydrochloric  acid  into  normal 
(3yS-trimethylglucose.  Stable  y-dextrose  is  regarded 
as  containing  the  hexylene  oxide  ring  and,  in  spite 
of  its  stability,  the  prefix  “  y  ”  is  provisionally 
adopted.  H.  Wren. 

Degradation  of  reducing  bioses.  I.  Direct 
determination  of  the  constitution  of  cellobiose. 
G.  Zemplen  (Ber.,  1926,  59,  [R],  1254—1266).— 
Cellobiose  octa-acetate  dissolved  in  chloroform  is 
treated  with  a  cold  solution  of  sodium  methoxide 
in  absolute  methyl  alcohol  and  the  precipitated 
additive  compound  is  hydrolysed  by  ice-cold  water 
to  ethyl  acetate  and  cellobiose.  The  latter  substance 
dissolved  in  Avater  is  gradually  treated  Avith  an 
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alcoholic  solution  of  hydroxylamine  in  such  a  manner 
that  the  sugar  is  not  precipitated,  and  the  resultant 
oxime  is  treated  with  acetic  anhydride  and  fused 
sodium  acetate,  yielding  thereby  ocla-acetylcellobiono- 
nitrile ,  m.  p.  132°,  [a]',f5  +34-3°  in  chloroform  (octa- 
acetylcellobiosesmtioxime  has  m.  p.  165°,  [a]"  —7-9° 
in  chloroform).  The  nitrile  is  hydrolysed  in  the 
maimer  described  for  cellobiose  octa-acetate,  whereby 
hydrocyanic  acid  is  quantitatively  removed,  yielding 
(i-gluco-d-arabinosc  in  80%  yield.  The  new  sugar  is 
transformed  by  acetic  anhydride  and  sodium  acetate 
into  hepta-acetylglucoarabmose  A,  m.  p.  196°,  [a])) 
— 16-95°  in  chloroform,  hepta-acetylglucoarabinose  B, 
m.  p.  157 — 161°,  [a]”  —50-24°  in  chloroform,  and 
hepta-acetylglucoarabinose  C,  m.  p.  105-5 — 106°,  [a'J',5 
+  12-0°  in  chloroform.  All  three  compounds  yield 
the  same  glucoarabinose,  [a]D  — 94-24°  to  —102-3°  in 
water,  and  the  same  glucoarabinoseplienylosazom,  m.  p. 
about  214°  (decomp.).  Application  of  Hudson’s 
rules  renders  it  probable  that  the  products  B  and  G 
are  related  to  one  another  as  a-  and  (3-forms,  but 
the  existence  of  the  A  variety  appears  novel.  Free 
glucoarabinose  is  a  colourless  syrup,  hydrolysed  by 
acids  to  dextrose  and  d-arabinose.  It  is  readily  con¬ 
verted  into  the  corresponding  oxime,  but  the  con¬ 
version  of  the  latter  into  hepta-acetylglucoarabono- 
nitrile  is  accompanied  by  considerable  resinification. 
Treatment  of  the  nitrile  with  sodium  methoxide 
affords  d-glucoerythrose,  which  is  incapable  of  form¬ 
ing  an  osazone,  thus  establishing  the  formula 

CH(OH)-[CH-OH]2.CH - O — GH-[CH-OH)3-CH-CH2-OH 

1 - 0 - CH-CH2-OH  1 - O - 1 

for  cellobiose.  H.  Wren. 

isoMaltose.  A.  Georg  and  A.  Pictet  (Helv. 
Chim.  Acta,  1926,  9,  612 — 625). — The  action  of 
hydrochloric  acid,  d  1-2,  for  3  days  on  crystalline 
dextrose  at  0°,  and  subsequent  destruction  of  the 
unchanged  dextrose  by  fermentation,  yields  36%  of 
fsomaltose,  1%  of  gentiobiose,  and  9%  of  a  dextrin 
(calculated  on  the  dextrose  used).  Purification  and 
separation  of  the  products  are  effected  by  conversion 
into  the  acetyl  derivatives,  followed  by  quantitative 
hydrolysis  of  these  with  cold  barium  hydroxide 
solution.  Thus  are  obtained  gentiobiose  octa-acetate, 
isomaltose  (3-octa-acetate,  m.  p.  72 — 76°,  [a]D  +93-7° 
(which  on  treatment  with  acetic  anhydride  and  zinc 
chloride  yields  the  a-isomeride,  [a]D  115-5°,  each 
being  amorphous  and  probably  contaminated  with  a 
trace  of  the  other),  and  a  peracetyl  derivative  of  a 
hexaglucosan,  m.  p.  120 — 125°,  [a]D  112-4°,  obtained 
by  polymerisation  during  acetylation  of  the  original 
triglucosan  present  in  the  crude  product,  and  prob¬ 
ably  identical  with  the  dextrin  obtained  by  Grimaux 
and  Lefevre  (A.,  1886,  1003;  cf.  Wohl,  A.,  1890, 
1085).  The  presence  of  a  small  quantity  of  gentio¬ 
biose  explains  the  erroneous  conclusions  of  Berlin 
(this  vol.,  602),  who  on  hydrolysis  of  the  acetates 
isolated  only  the  2 — 3%  of  gentiobiose  present  and 
missed  the  main  product,  isomaltose.  The  pro¬ 
perties  of  the  regenerated,  pure  isomaltose  are  as 
follows :  sinters  136°,  m.  p.  145°,  decomp.  170°,  forms 
a  pseudo-crystalline  mass  (+0-5H20),  becoming 
anhydrous  at  105°,  exhibits  slight  mutarotation  in 
water,  giving  finally  [a]D  +94-48°,  osazone,  m.  p. 


160°,  [a]D  +23-1°  (cf.  Fischer,  A.,  1896,  i,  119),  is 
readily  oxidised,  reducing  power  42-5  (dextrose = 
100).  Solubility  data  in  methyl  and  ethyl  alcohols 
and  acetic  acid  are  given.  isoMaltose  is  also  obtained 
by  the  hydrolysis  of  dikcvoglucosan  (Boss  and  Pictet, 
A.,  1922,  i,  525),  and  is  shown  to  be  a  direct  product 
of  hydrolysis,  and  not  a  secondary  one  obtained  from 
dextrose.  Dikcvoglucosan  is  therefore  an  anhydride 
of  isomaltose,  and  on  the  basis  of  the  work  of  Irvine 
and  Oldham,  two  possible  formula:  for  isomaltose  are 
suggested.  To  avoid  confusion,  it  is  suggested  that 
the  name  revertose  (Croft  Hill,  J.C.S.,  1903,  83,  578) 
be  used  for  the  different  sugar  obtained  by  the  action 
of  maltase  on  a  concentrated  solution  of  dextrose, 
and  the  name  dextrinose  (Syniewski,  A.,  1902,  i,  68) 
be  kept  for  the  sugar  obtained  by  the  hydrolysis  of 
glycogen  and  isolated  from  beer,  malt,  liver,  urine, 
etc.  (cf.  Georg,  Diss.,  Geneva,  1926).  J.  W.  Baker. 

Constitution  of  polysaccharides.  X.  Mole¬ 
cular  unit  of  starch..  J.  C.  Irvine  and  J.  Mac¬ 
donald  (J.C.S.,  1926,  1502 — 1518). — Starch  has  been 
methylated  under  conditions  which  remove  inorganic 
constituents  and  hemicelluloscs.  According  to  the 
conditions  of  methylation,  three  distinct  products 
are  obtained :  (1)  dimethylstarch,  [a]D  +135-7°  in 

chloroform,  which  gives  on  hydrolysis  a  dimethyl- 
glucose,  [a]D  +50-3°;  (2)  methylated  starch,  [a]D 

+  169-5°,  in  which  7  of  the  9  hydroxyl  groups  are 
methylated ;  this  yields  when  hydrolysed  Py£-tri- 
mcthylglucose  (1  mol.)  and  a  dimethylglucoside 
(2  mols.);  (3)  Irimelhylslarch,  [a]D  +216-5°,  which  is 
fully  methylated,  and  yields  on  hydrolysis  Py£-tri- 
methyl-methylglucoside,  m.  p.  57-5°,  but  no  trace  of 
its  PyS-isomcride. 

Doubt  is  cast  on  the  correctness  of  Haworth’s 
constitutional  formula  for  maltose.  It  is  shown  that 
starch  may  be  regarded  as  a  mixture  of  polymerides 
based  on  the  same  molecular  unit,  which  is  regarded 
as  either  a  trihexosan  or,  more  probably,  a  hexa- 
hexosan,  and  constitutional  formulae  for  this  unit  are 
suggested. 

A  critical  comparison  of  the  constants  of  the 
isomeric  Py£-  and  PyS-trimethyl-methylglucosides 
leads  to  the  conclusion  that  the  constitution  ascribed 
to  raffinose  is  not  in  accord  with  the  experimental 
evidence.  0.  J.  Still. 

Degradation  of  p-methylcellobioside  into 
p-methylglucoside.  P.  Karrer  and  M.  Tschan 
(Helv.  Chim.  Acta,  1926,  9,  680— 681).— p-Methyl- 
cellobioside  is  broken  down  by  the  action  of  snail 
enzyme  into  dextrose  and  P-methylglucoside,  the 
conversion  of  the  P-methylglucoside  into  dextrose  by 
the  enzyme  being  sufficiently  slow  to  permit  the 
isolation  of  some  of  the  former.  J.  W.  Baker. 

Hydrolysis  of  starch  grains  by  light  polarised 
by  small  particles.  E.  S.  Semmens. — See  this 
vol.,  694. 

Constitution  of  polysaccharides.  IX.  De¬ 
gradation  of  cellulose  to  an  anhydrotrisac- 
charide.  J.  C.  Irvine  and  G.  J.  Bobertson 
(J.C.S.,  1926,  1488 — 1501). — Acetolysis  of  cotton 
cellulose  may  be  stopped  at  a  stage  just  before  the 
formation  of  cellobiose  octa-acetate  by  ascertaining 
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that  the  product  is  free  from  crystalline  structure 
and  its  solution  in  chloroform  is  optically  clear  when 
viewed  with  the  ultramicroscopc.  Under  these  con¬ 
ditions,  the  product  is  an  amorphous  powder  soluble 
in  organic  media,  the  solutions  being  dextrorotatory, 
and  consists  of  a  mixture  of  acetates.  The  con¬ 
stituents  of  the  mixture  have  been  identified  by 
dcacetylation,  followed  by  mothylation;  the  chief 
products  are  derived  from  anhydrotriglucosc  (35%), 
triglucose  (15%),  a  diglucosc  (20%),  and  dextrins 
(6%).  The  diglucosc  is  presumably  an  isocellobiosc. 
It  is  concluded  that  at  least  one  third  of  the  cellulose 
aggregate  is  derived  from  anliydroglucose,  and  con¬ 
stitutional  formula!  for  the  cellulose  molecule,  modified 
by  the  inclusion  of  the  amylene-oxidc  ring,  are  pre¬ 
sented  and  discussed.  C.  J.  Still. 

Action  of  oxygen  on  alkali-cellulose.  W. 
Weltzien  and  G.  zum  Tobel  (Papier-Fabr.,  1926, 
24,  413 — 414). — Cotton  or  artificial  silk  swollen  with 
sodium  hydroxide  absorbs  gaseous  oxygen  at  the 
ordinary  temperature,  and  more  rapidly  at  higher 
temperatures.  Thus  bleached  cotton-wool  when 
mercerised  with  10%  sodium  hydroxide  solution, 
pressed  to  three  times  the  initial  weight,  and  exposed 
to  oxygen  at  60°,  absorbed  volumes  corresponding 
with  0-5  mol.  per  CfiH10O5  in  10  days  and  with 
1  mol.  in  33  days,  and  the  absorption  continues  further 
at  a  fairly  constant  rate.  A.  Geake. 

Chemical  analysis  of  cotton.  XII.  Hydro¬ 
cellulose.  C.  Birtwell,  D.  A.  Clibbens,  and  A. 
Geake. — Sec  B.,  1926,  529. 

Lignin.  II.  Preparation  of  primary  lignin. 
A.  Friedrich  and  B.  Bruda  (Monatsh.,  1926,  46, 
597 — 610;  cf.  B.,  1926,  151). — After  the  removal 
of  moisture,  resins,  and  gums,  90%  of  the  primary 
lignin  present  (16 — 17%)  in  white  beech  wood  can 
be  extracted  by  two  successive  hydrolyses  with  16% 
hydrochloric  acid  and  extraction  of  the  liquors  with 
alcohol.  A  single  hydrolysis  or  extraction  by  the 
method  of  Willstatter  and  Zcchmeister  (A.,  1913,  i, 
955)  yields  a  low  value  for  the  lignin  content.  Ener¬ 
getic  hydrolysis  of  the  residue  with  concentrated 
hydrochloric  acid  for  10  hrs.,  hydrogen  chloride  being 
passed  through  for  the  whole  period,  yields  the 
remaining  10%  of  the  lignin.  The  portion  of  the 
wood  soluble  in  hydrochloric  acid  (cellulose,  hemi- 
cellulose,  pentoses,  and  ash)  is  45%.  If  the  wood  is 
completely  freed  from  resin  (which  has  the  same 
analytical  data  as  lignin,  and,  like  it,  is  not  hydro¬ 
lysed  by  concentrated  hydrochloric  acid),  the  lignin 
content  corresponds  directly  with  the  percentage  of 
metlioxyl  group  present.  J.  W.  Baker. 

Preparation  of  primary  aliphatic  amines  by 
the  reduction  of  phenylhydrazones  and  oximes 
of  aldehydes  and  ketones.  I.  Macurevitsch 
(J-  Russ.  Phys.  Chem.  Soc.,  1925,  57,  221—233).— 
The  reduction  of  aliphatic  phenylhydrazones  and 
oximes  by  active  aluminium  proceeds  similarly  to 
that  effected  by  sodium  amalgam,  the  principal 
products  of  the  reactions  being  the  primary  amines. 
The  yields  of  amine  obtained  from  the  phenylhydr¬ 
azones  and  aluminium  are  less  than  those  given  by 
sodium  amalgam  (cf.  Tafel,  A.,  1886,  939).  The 


aldoximes  and  ketoximes  give  lower  yields  of  amines 
than  the  phenylhydrazones,  but  purer  products  are 
obtained.  The  phenylhydrazones  of  acetone,  methyl 
ethyl  ketone,  methyl  propyl  ketone,  valeraldehyde, 
isovaleraldehydc,  and  heptaldehydc,  and  the  oximes 
of  acetone,  methyl  ethyl  ketone,  and  heptaldehydc 
were  investigated  in  this  way.  T.  H.  Pope. 

Reduction  of  aliphatic  and  aromatic  aldazines 
and  ketazines  hy  aluminium  amalgam.  I. 
Macurevitsch  (J.  Russ.  Phys.  Chem.  Soc.,  1925, 
57,  234 — 250). — Various  aldazines  and  ketazines  have 
been  reduced,  usually  in  alcoholic  solution,  by  means 
of  aluminium  amalgam  in  rather  less  than  the  theor¬ 
etical  quantity.  Under  these  conditions,  propald- 
azine  gives  propyl-  and  dipropyl- amines ;  isobutald- 
azine  yields  wobutyl-  and,  mainly,  dnsobutyl-amines, 
and  probably  a  small  proportion  of  s-diisobutyl- 
hydrazine;  isopropylideneazinc  gives  isopropyl-  and 
ditsopropyl-amines ;  diethylketazinc  yields  sec.-n- 
amylamine ;  bismethylpropylazimethylene  gives  only 
p-aminopentane ;  dipropylketazine  yields  8-amino- 
heptane ;  benzaldazinc  gives  bcnzylamine,  with 
possibly  a  small  amount  of  the  hydrazonc;  phenyl- 
ethylketazme,  m.  p.  66 — 67°  after  softening  at  62°, 
gives  a-phenyl-n-propylamine  and  a  neutral  com¬ 
pound  of  unknown  constitution.  T.  II.  Pope. 

Base  strength  of  a-alkoxylamines.  Effect  of 
oxygen  on  the  basicity  of  amines.  T.  D.  Stewart 
and  J.  G.  Aston  (J.  Amer.  Chem.  Soc.,  1926,  48, 
1 642 — 1655). — M  ethoxymethylmeth  yldiethylammonmm 
iodide,  CH2(OMc)-NMeEt2I,  m.  p.  116-5—117°,  and 
ethoxymelhylmethyldielhylammonium  iodide,  m.  p.  S3°, 
were  obtained  by  the  action  of  methyl  iodide  on  the 
appropriate  bases  in  ethereal  solution  (cf.  Robinson, 
J.C.S.,  1923,  123,  532),  and  their  rates  of  formation 
were  measured.  Methyl  diethylaminomethyl  ether, 
b.  p.  116-5 — 117°/763-3  mm.,  was  prepared  from 
diethylamino,  formaldehyde,  and  methyl  alcohol  (cf. 
McLeod  and  Robinson,  J.C.S.,  1921,  119,  1470). 
The  following  basic  dissociation  constants  were 
determined  by  comparing  the  fraction  of  the  bases 
neutralised  in  alcoholic  solution,  at  a  given  indicator 
end-point,  with  the  fractions  of  benzylamine  and 
methylaniline  neutralised  at  the  same  end-point : 
methyl  diethylaminomethyl  ether,  3-6  XlO"9;  di- 
ethylaminomethyl  ethyl  ether,  1-8 XlO'8;  and  di- 
cthylaminomethyl  isobutyl  ether,  4xl0"7.  Di(di- 
ethylamino)methane  is  as  strong  a  mono-acid  base 
as  is  diethylamine.  Since  all  other  amine  bases 
having  basic  dissociation  constants  in  this  range  arc 
either  amphoteric  or  tautomeric  substances,  it  is 
suggested  that  the  above  bases  are  also  mixtures  of 
tautomerides. 

Diethylaminomethyl  ethyl  ether  hydrochloride  has 
m.  p.  75 — 78°.  F.  G.  Willson. 

dl-a-Methylarginine.  H.  Steib  (Z.  physiol. 
Chem.,  1926,  155,  279 — 291). — 8-Benzoylornithine  is 
converted  successively  into  S-benzoyl-a-p-toluenesul- 
phonylornithine,  m.  p.  183°,  and  8  -  benzoyl  -  a  -  p  -  toluene  - 
sulphonyl-N-methylornithine,  m.  p.  185°,  which  is 
transformed  by  barium  hydroxide  into  a-p-loluene- 
sulphonyl-N-methylomithine,  m.  p.  214 — 219°  ( hydro¬ 
chloride ,  m.  p.  224°).  The  latter  substance  with 
cyanamide  or  /■S-ethylisothiocarbamide  hydrobromide 
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affords  2-toluenesulphonyl-N-mcthylarginmc ,  dccomp. 
208°,  and  thence  rfZ-a-methylarginine  [2  :  i-dinitro- 
'j. - naphthol - 7 -sidphonalc,  decomp.  245 — 248°;  mono¬ 
nitrate,  m.  p.  192°;  additive  compound  with  copper 
nitrate  (+2H20),  decomp.  228 — 229°].  a-Methyl- 
argininc  is  not  hydrolysed  by  arginase.  H,  D.  Kay. 


a-Amino-E-guanido-n-hexoic  and  e-amino-a- 
guanido-n-hexoic  acids.  H.  Steib  (Z.  physiol. 
Chem.,  192G,  155,  292— 305).— e-Benzoyl-lysine  is 
converted  successively  into  z-benzoyl-oi.-p-toluenesul- 
phonyl-lysine,  m.  p.  197°  ( sodium  and  barium  salts), 
a-p -toluenesulphonyl-lysine,  a-p-toluanesuljdionamido-c- 
guanidohexoic  acid  (-|-2H.20),  m.  p.  149°,  decomp. 
237°,  and  a-ammo-c-guanido-n-Jiexoic  acid  [ picrolonale , 
decomp.  252°;  flavianale;  basic  copper  nitrate 
(  +  i-H20),  decomp.  230 — 231°;  mononitrate ,  m.  p. 
(+H,0)  97°  (anhydrous)  115 — 120°].  s-Benzamido- 
u-guanido-n-hexoic  acid  (+3H,0),  m.  p.  210°,  pre¬ 
pared  from  c-benzoyl-lysino,  sodium  hydroxide,  and 
(S'-ethyh',sothiocarbaniidc  hydrobromide,  is  converted 
by  hydrochloric  acid  into  8 -aminobutylglycocyamidine 
dihydrochloride  (corresponding  picrolonale).  a-Amino- 
e-guanido-R-hcxoic  acid  is  not  hydrolysed  by  arginase. 


H.  D.  Kay. 

Dioximes.  XXIX.  G.  Ponzio  and  I.  de 
Paolini  (Gazzetta,  1920,  56,  247 — 250). — A  product 
identical  with  the  “  furoxancarboxylie  acid,” 

i->o  ,  of  Wieland,  Semper,  and  Gmclin 


co2h-c 


N-O-N- 


(A.,  1909,  i,  009)  is  obtained  by  the  action  of  nitrogen 
tetroxide  on  a-glyoximecarboxylic  acid, 
C02H-C(:N-0H)-CH:N-0H  (primary  dioximinopropi- 
onic  acid,  Soderbaum,  A.,  1892,  815).  In  accordance 
with  previous  work  in  this  series  (cf.  Avogadro,  A., 
1924,  i,  294),  this  product  is  regarded  as  the  oxide  of 
oximinocyanoacetic  acid,  C02H'C(!N'OH)-C:NtO,  or 

C02H-C(:N-0H)-C<9,  which  view  is  supported  by 


the  absence  of  additive  properties  towards  water, 
bromine,  or  hydrogen  chloride  in  ether.  When  pure 
it  has  m.  p.  118°  (decomp.);  it  gives  no  colour  with 
ferric  chloride  or  with  copper  acetate ;  its  silver  salt 
explodes  on  heating  above  100°,  and  its  aniline  salt 
is  decomposed  by  acid  to  anilinoglyoximecarboxylic 
acid  (isonitrosomalonanilideoxime,  Wieland  and 
Gmelin,  A.,  1908,  i,  1013). 

When  a  solution  of  sodium  -/-glyoximecarboxylate 
is  treated  with  chlorine,  dichloroglyoxime,  m.  p.  200°, 
with  sublimation  (cf.  Steinkopf  and  Jurgens,  A.,  1911, 
i,  531),  and  when  with  bromine  water,  dibromo- 
glyoxime,  m.  p.  210°  (decomp.)  ( diacetyl  derivative, 
m.  p.  103°),  also  formed  from  glyoximedicarboxylic 
acid  and  bromine,  are  obtained. 

The  oxide  of  oximinocyanoacetic  acid  (also  pre¬ 
pared  by  the  action  of  nitric  acid  on  a-glyoximc- 
carboxylic  acid,  in  which  case  nitroglyoxime  remains 
in  the  mother-liquor)  is  converted  by  alkali  into  a 
substance  which  is  not  hydroxyglyoximecarboxylic 
acid,  since  it  yields  dibromoglyoxime  with  bromine. 
The  substance  on  acidification  gives  an  olive-green 
precipitate  with  copper  acetate ;  with  barium  chloride 
it  gives  a  yellow  precipitate  of  C3H205N2Ba  (cf.  Wie¬ 
land,  Semper,  and  Gmelin,  loc.  cit.). 

(3-Glyoximecarboxylic  acid  (secondary  dioximino- 


propionic  acid,  Soderbaum,  loc.  cit.)  does  not  react 
with  nitrogen  tetroxide.  E.  W.  Wignall. 

Manufacture  of  carbamide.  Badische  Antlin- 
&  Soda-Fabr. — See  B.,  1920,  513. 

Hydrolysis  of  guanidine.  J.  Bell  (J.C.S., 
1920,  1213 — 1219). — At  the  ordinary  temperature  in 
A/8-solution,  guanidine  is  partly  hydrolysed  to  carb¬ 
amide  only,  but  in  a  boiling  solution  ammonium 
eyanate  and  carbonate  are  also  formed  by  decom¬ 
position  of  carbamide  in  the  strongly  alkaline  solution 
of  guanidine.  Some  dissociation  of  guanidine  occurs 
in  a  boiling  Absolution,  resulting  in  the  formation  of 
a  small  proportion  (3%)  of  melamine.  The  rate  of 
formation  of  carbamide  at  the  ordinary  temperature 
increases  when  sodium  hydroxide  is  present,  and  this 
supports  the  view  of  Krall  (J.C.S.,  1915,  107,  1390) 
that  guanidine  exists  as  an  equilibrium  mixture  of 
two  forms.  A  mechanism  for  the  decomposition  of 
the  [3-form  is  suggested.  C.  J.  Still. 

Ethylenediguanidine.  M.  Schenk  and  H. 
Klrchhof  (Z.  physiol.  Chem.,  1920, 155,  300 — 313). — 
This  compound  has  been  prepared  by  the  action  of 
iS'-methyh'sothiocarbamide  hydriodide  on  ethylene- 
diamine.  It  forms  a  dipicrale,  decomp.  284 — 285°, 
dichloroa  urate,  decomp.  285°,  chloroplalinale ,  decomp. 
255 — 25S°,  dipicrolonate,  decomp.  2S4°,  dihydriodide, 
m.  p.  218 — 220°  after  softening,  and  a  dinitrate, 
decomp.  252°.  H.  D.  Kay. 

Fission  of  imino-cblorides  and  -bromides. 
J.  von  Braun  and  F.  Jostes  (Ber.,  1920,  59,  [J5J, 
1091—1090). — r/(-)-)-[3-Methyladipic  acid,  b.  p.  220 — 
222°/18  mm.,  m.  p.  85°,  [a]K  +8-43°,  is  converted 
successively  into  the  corresponding  chloride,  b.  p. 
127°/13  mm.,  df  1-217,  [a]?}  +1-40°,  and  amide,  m.  p. 
191°,  [a]"  -f- 14-71 0  in  water;  the  latter  substance  is 
more  conveniently  prepared  by  passing  ammonia  over 
the  molten  acid,  into  which  it  is  re-converted  by 
hydrolysis.  It  is  transformed  by  bromine  and  sodium 
hydroxide  into  d(  +  )-aS-diamino-[3-methylbutane 

(benzoyl  derivative,  m.  p.  154°,  [ajg  +1-11°  in 
pyridine;  hydrochloride,  m.  p.  173°,  [a]f;  +5-58°  in 
aqueous  solution).  The  bcnzoylated  amide  is  con¬ 
verted  by  successive  treatment  with  phosphorus 
pentabromido  and  hydrochloric  acid  into  d(-|-)-a8- 
dibromo-$-methylbutane,  b.  p.  7S — 79°/12  mm.,  df 
1-095,  [a]’J  +4-21°,  which  is  transformed  successively 
into  d( —j-fi-mcthyladiponilrile,  b.  p.  150°/10  mm., 
df  0-9573,  [off  -5-05°  in  alcohol,  '  and  cZ(  +  )-[3- 
methyladipic  acid.  Sodium  phenoxide  and  cZ(  +  )-c<8- 
dibromo-[3-methylbutane  in  alcoholic  solution  afford 
&.{—)-a$-dip)henoxy-$-methylbutanc,  b.  p.  200°/12  mm., 
[a]p  —24-78°  in  90%  alcohol.  The  benzoylated  amide 
and  phosphorus  pentachloride  afford  benzonitrile  and 
t \{Jr)-a.§-dichloro-$-methylbutane ,  b.  p.  50°/12  mm., 
1-103,  [a]y  +9-73°,  which  affords  d{  —  )-a8-di- 
plienoxy-p-methylbutane,  [ajg  —24-07°  in  90% 
alcohol.  Reaction  takes  place,  therefore,  without 
configurative  change  if  the  asymmetric  carbon  atom 
is  not  directly  attached  to  the  nitrogen  atom. 

H.  Wren. 

Preparation  of  cyanamide  hydrochloride. 
L.  A.  Pinck  and  H.  C.  Hetherington  (Ind.  Eng. 
Chem.,  1920,  18,  629 — 630). — To  a  solution  of 
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hydrogen  chloride  (40%)  in  ethyl  chloride  (95%)  is 
gradually  added  sufficient  solid  cyanamide  to  react, 
with  about  95%  of  the  hydrochloric  acid,  the  tem¬ 
perature  being  kept  at  45°  or  less.  The  mixture  is 
agitated  for  5 — 10  min.,  filtered,  washed  to  remove 
excess  of  hydrochloric  acid,  and  the  salt  dried  below 
80°.  By  making  up  the  volume  of  the  liquor  with 
alcoholic  hydrogen  chloride  and  repeating  the  cycle 
of  operations,  the  yield  may  be  made  practically 
theoretical.  The  process  may  be  continued  until  the 
percentage  of  water  rises  to  about  10%. 

D.  G.  Hewer. 

Action  of  organo-magnesium  compounds  on 
nitriles.  P.  Bruylants  (Bull.  Soc.  chim.  Belg., 
1926,  35, 139 — 154). — The  action  of  organo-magnesium 
halides  on  /er/.-a-aminonitriles  of  the  type 
CN-CRR'-N<  is  similar  to  that  with  those  of  the 
type  CN-CHR-N<  (cf.  A.,  1924,  i,  984);  with 
MgR"X,  there  are  obtained  amines  of  the  type 
CRR'R.",N  < . 

a-Dimethylamino-a-methylbutyronitrile  yields  with 
magnesium  phenyl  bromide  fi-dimelhylamino-fi-phenyl- 
butane,  b.  p.  234 — 235°/776  mm.,  df  0-9275,  ?ij) 
1-5097  (picrate,  m.  p.  178°);  with  magnesium  benzyl 
chloride,  $-dimethylamino-$-benzylbutane,  b.  p.  258°/ 
771  mm.,  df  0-9265,  ?i|J  1-5152  {chloroplalinate,  m.  p. 
194 — 195°);  with  magnesium  ethyl  bromide,  y-dimethyl- 
amino-y-methylpentane ,  b.  p.  146°/766  mm.,  df 
0-7830,  n\ 5  1-4306  ( chloroplalinate ,  decomp,  about  210°), 
and  a  smaller  quantity  of  a  substance,  b.  p.  171 — 115°/ 
766  mm.,  probably  yS-di-(dimethylamino)-y8-di- 
methylhcxane. 

a.-Piperidino-a-methylbutyronitrile,  b.  p.  110 — 1110/ 
15  mm.,  prepared  by  the  action  of  piperidine  on  the 
cyanohydrin  of  methyl  ethyl  ketone,  yields  similarly 
rfpiperidino-[i-phenylbutane,  b.  p.  288 — 290°/760-5 
mm.,  df  0-9611,  ?if,  1-5253  [chloroplalinate,  m.  p. 
about  205°  (decomp.)];  fi-piperidino-fi-benzylbutane, 
b.  p.  310°/760-5  mm.,  df  0-9613,  nf,  1-5277  [chloro- 
plalinale,  m.  p.  192°  (decomp.)]  and  y-piperidino-y- 
metliylpentane,  b.  p.  214°/752  mm.,  df  0-8614,  ?if 
1-4637. 

The  nitrile  obtained,  with  large  quantities  of  poly¬ 
merisation  products,  by  the  interaction  of  acraldehyde, 
potassium  cyanide,  and  dimethylamine,  (?)a y-bis- 
dimethylaminobutyronitrile,  b.  p.  90 — 91°/10  mm., 
df  0-8876,  nf  1-4416,  reacts  with  magnesium  phenyl 
bromide  to  give  uy-bisdimethylamino-u-phenylgrropane, 
b.  p.  128-5°/10-5  mm.,  259°/758  mm.  [chloroplalinate, 
m.  p.  245°  (decomp.);  hydrochloride,  ethiodide], 
From  piperidine  hydrochloride,  potassium  cyanide, 
and  acraldehyde,  a-piperidino-hh-butenonilrile,  b.  p. 
94°/10  mm.,  df  0-9813,  nf  1-4746,  is  obtained,  which 
with  magnesium  phenyl  bromide  gives  y-piperidino- 
y-phenyl-d.a-propene,  b.  p.  27F/702  mm.,  df  0-9704, 
nf  1-5305  ( chloroplalinate ,  m.  p.  176 — 178°). 

Crotonaldehyde,  potassium  cyanide,  and  dimethyl- 
amine  yielded  a  substance,  b.  p.  126— 127°/10-5  mm., 
and  cL-dimethylamino-dP-pentenonilrih,  b.  p.  64 — 65°/ 
10-5  mm.,  df  0-8761,  The  latter  reacts  with  a 
magnesium  phenyl  compound  to  give  a-dimethyl- 
amino-a-phenyl-k?’-butene,  b.  p.  237°/758  mm.,  df 
0-9135. 

z-Methylaminoisobutyronilrile,  b.  p.  109°/250  mm.. 


144°/atmospheric  pressure,  reacts  with  magnesium 
ethyl  bromide  to  give  a  base,  possibly  2COMe2,NH2Me 
or  [OMc2(OH)]2NMe,  b.  p.  68 — 72°,  from  which 
methylamine  ehloroplatinate  and  acetonesemi- 
carbazone  are  obtained  (cf.  Gotschmann,  A.,  1879, 
1035).  E.  W.  Wignall. 

Organic  compounds  of  phosphorus.  II. 
B-Phosphinopropionic  acid  and  y-phosphino- 
n-butyric  acid.  P.  Nylen  (Ber.,  1926,  59,  [J3], 
1119—1128;  cf.  A.,  1925,  i,  1134).— Ethyl  fphos- 
phinopropionate,  C02Et-CH2-CH2-P0(0Et)2,  b.  p. 
149 — 150°  (corr.)/10  mm.,  df"  1-1021,  is  prepared  in 
35%  yield  by  the  successive  addition  of  ethyl  phos¬ 
phite  and  ethyl  (3-iodopropionate  to  sodium  ethoxide 
suspended  in  ether.  It  is  converted  by  alcoholic 
ammonia  into  the  corresponding  C-amide,  m.  p. 
61 — 62-5°  (corr.),  and  is  hydrolysed  with  difficulty  to 
tf-phosphinopropionic  acid,  m.  p.  178 — -180°  (corr.) 
[the  salt,  C02Ag-CH2-CH2-P0(0Et)-0Ag,  is  described]. 
The  acid  is  converted  by  ethyl  alcohol  and  hydrogen 
chloride  into  the  C-monoethyl  ester,  m.  p.  64-5 — 66° 
(corr.),  the  zinc,  manganese,  calcium,  silver ,  and  copper 
salts  of  which  are  described.  The  disodium  hydrogen, 
normal  calcium  (+H20),  normal  barium  (+6H20), 
zinc  (+3H20),  manganous  (+7H20),  lead,  and  silver 
salts  of  p-phosphinopropionic  acid  are  described. 

Sodium  diethyl  phosphite  and  y-chlorobutyro- 
nitrile  in  ethereal  solution  afford  the  diethyl  ester  of 
y-phosp>hinobutyronitrile,  b.  p.  163 — 164°/8  mm., 
df  1-0885,  which  is  hydrolysed  to  y-phosphino- n- 
bulyric  acid,  m.  p.  127 — 128-5°  (corr.)  after  softening 
at  122°.  The  corresponding  C-monoethyl  ester,  m.  p. 
76 — 77°,  gives  sodium,  zinc,  manganese,  copper, 
calcium,  lead,  and  silver  salts.  The  normal  barium 
(  +  6H20),  calcium,  copper  (+4H20),  had,  and  silver, 
and  the  manganous  hydrogen  (4-H20)  and  zinc 
hydrogen  (+H20)  salts  of  y-phospliino-?i-butyric  acid 
are  described.  H.  Wren. 

Salts  of  phosphatide  bases.  A.  Grun  and  R. 
Limpacher  (Ber.,  1926,  59,  [£],  1345—1350).— 
Choline  hydrogen  carbonate,  prepared  by  saturating  a 
solution  of  choline  in  alcohol  with  carbon  dioxide,  is 
converted  by  dilute,  aqueous  phosphoric  acid  into 
choline  dihydrogen  orthophosphate.  Successive  treat¬ 
ment  of  a|3-distearin  with  phosphoric  oxide  and  choline 
hydrogen  carbonate  affords  choline  afi-distearoyl- 
glycer diphosphate, 

(C02C17H35)2C3H5-0-P0(0H)-0-NMe3-C2H4-0H,  m.  p. 
187 — 187-5°  after  softening  at  80 — 81°,  which  behaves 
as  a  monobasic  acid  in  the  presence  of  phenolphthalein 
and  with  chloroplatinic  acid  affords  choline  chloro- 
platinate. 

Colamine  [(3-aminoethyl  alcohol]  can  be  titrated 
quantitatively  in  aqueous  solution  in  the  presence  of 
methyl-orange,  Congo-red,  and  laemoid,  but  not  of 
phthaleins.  In  alcohol  or  benzene-alcohol,  it  is 
neutral  towards  phenol-  or  thymol-phthalein,  but 
behaves  as  monacid  base  towards  laemoid.  Colamine 
carbonate  (mixed  with  free  colamine),  colamine 
dihydrogen  orthophosphate,  and  colamine  af-distearoyl- 
glycerolphosphate, 

(C02C17H35)2C3H5-0-P0(0H)-0-NH3-C2H4-0H,  m.  p. 
177-5°  after  softening  at  81°,  decomp.  179-5°,  are 
described.  The  latter  compound  closely  resembles 
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kcphalin,  but  behaves  as  a  dibasic  instead  of  as  a 
monobasic  acid  towards  phcnolphthalein. 

H.  Wren. 

Synthesis  of  lecithins.  I.  A.  Grun  and  R. 
Llvipacher  (Ber.,  1926,  59,  [£],  1350— 13G0;  cf. 
preceding  abstract). — a(3-Distearin,  heated  somewhat 
above  its  m.  p.,  is  mixed  successively  with  phosphoric 
oxide  and  dry  choline  hydrogen  carbonate,  whereby 
a  mixture  of  cholinephosphorie  acid, 

CgThi  ®^>POOH,  and  the  endo  salt  of  choline  aff -di- 
NMe3-0 

stcaroylglycerol-o! -phosphate, 

9?.Hro 

NMeyO 

softening  at  80'2— 80-5°  (corr.),  is  produced. 

The  latter  compound  differs  from  choline  afl-di- 
stearoylglycerolphosphate  (preceding  abstract)  in  that 
it  is  neutral  towards  phenolphthalein  and,  under 
definite  conditions,  affords  the  corresponding  chloro- 
platinate ,  m.  p.  162°  (decomp.)  after  softening  at 
82 — 83°,  and  an  additive  salt  with  cadmium  chloride, 
whereas  the  latter  salt  gives  choline  eldoroplatinatc. 
The  synthetic  lecithin  readily  absorbs  water  with 
reversible  formation  of  choline  cffi-distearoylglycerol- 
phosphate.  It  is  readily  hydrolysed  by  hydrochloric 
acid  to  distearoylglycerolphosphoric  acid  and  choline 
hydrochloride.  Boiling  barium  hydroxide  solution 
converts  it  into  choline,  stearic,  distearoylglycerol¬ 
phosphoric,  glycerolphosphoric,  and  phosphoric  acids. 
It  swells  in  water,  giving  transparent  solutions  in  the 
warm  solvent  except  in  the  presence  of  free  glycerides ; 
electrolytes,  particularly  hydrochloric  acid,  cause 
coagulation.  The  synthetic  lecithin  resembles  very 
closely  a  hydrolecithin  obtained  by  catalytic  hydro¬ 
genation  of  carefully-purified  egg-lecithin. 

II.  Wren. 

Organo-silicon  compounds.  R.  R.  Widdow- 
son  (J.C.S.,  192G,  958). — Repetition  of  some  of 
Hart’s  experiments  (Rep.  Brit.  Assoc.,  1887,  GG1) 
fails  to  confirm  the  existence  of  “  dichlorosilico- 
ethylene  dibromide,”  “  trimethylenesilieon  di¬ 
chloride,”  “  trimethylenesilieon  oxide,”  and  “  di- 
o-diphenylenesilicium.”  C.  Hollins. 

n-Butylbenzene.  R.  R.  Read  and  L.  S.  Foster 
(J.  Amer.  Chem.  Soc.,  1926,  48,  1G0G — 1G07). — 
n- Butyl  bromide  and  bromobenzene  are  mixed  and 
added  to  metallic  sodium  under  dry  ether  at  such  a 
rate  that  the  temperature  remains  at  20°  or  lower. 
After  two  days  the  mixture  is  extracted  with  several 
portions  of  benzene  and  the  combined  extracts  are 
fractionated  twice  through  a  Clarke-Rahrs  column. 

F.  G.  Willson. 

Photo-chlorination  of  toluene.  G.  Book  and 
J.  Eggert  (Ber.,  1926,  59,  [£],  1192—1193;  cf. 
A.,  1924,  ii,  10;  Bergel,  this  vol.,  389). — At  100 — 
105°,  the  energy  of  artificial  illumination  is  not 
sufficiently  great  to  have  a  marked  influence  on 
the  chlorination  of  toluene,  whereas  at  —80°  the 
purely  chemical  change  is  so  far  repressed  that 
reaction  becomes  almost  exclusively  photochemical. 
With  a  sufficiently  powerful  source  of  light  and  an 
ample  supply  of  chlorine,  the  rate  of  photochemical 


>P0-0-C3H5(0-C0-C17H35)2,  m.  p.  187°  after 


change  is  of  the  same  order  as  that  of  chemical 
change.  H.  Wren. 

Rule  of  the  conservation  of  type  of  substitution 
in  aromatic  substances.  I.  Chlorination  of 
2-chloro-4-nitrotoluene.  W.  Davies  and  G.  W. 
Deeper  (J.C.S.,  1926,  1413— 1419).— 2-Chloro-4- 

nitrotoluene,  chlorinated  in  the  presence  of  antimony 
trichloride,  yields  more  than  30%  of  2  :  6-dichloro- 
4-nitrotoluene  (Davies,  ibid.,  1922,  121,  806).  By 
determining  this  compound  as  2  :  G-dichloro-3  :  4- 
dinitrotoluene,  m.  p.  129 — 130°,  it  has  now  been  found 
that  the  product  of  monochlorination  of  the  2-chloro- 
4-nitrotoluene  contains  47-9%  of  the  2  :  6-dichloro- 
derivative  and  considerable  quantities  of  substances 
other  than  nuclear-substituted  diohloronitrotoluenes, 
this  constituting  an  exception  to  the  rule  of  con¬ 
servation  of  substitution  type. 

Reduction  of  2  :  6-dichloro-3  :  4-dinitrotolucne  with 
zinc  dust  in  dilute  alcohol  forms  1  :  ‘i-dichloro-2- 
methylbenzopheminthrazine,  m.  p.  279 — 286°  (corr.). 
When  2  :  6-dichloro-3  :  4-dinitrotolueno  is  heated 
under  pressure  with  alcoholic  ammonia,  it  yields 
2  :  G-dickloro-i-nitro-m-toluidine,  m.  p.  136°,  the 
identity  of  which  is  established  by  its  conversion  into 

2  :  6-dichloro-4-nitrotoluene.  2  :  6-DicJiloro-4  -nitro- 
acet-m-toluidide  has  m.  p.  185°,  the  benzoyl  derivative, 
m.  p.  215°,  and  the  chioroacetyl  derivative,  m.  p.  170°. 

C.  J.  Still. 

Reductive  passivity  of  zinc  dust  in  the  alkaline 
reduction  of  nitro-compounds.  V.  Ismatlski 
and  V.  Kolpenski  (Z.  angew.  Chem.,  1926,  39, 
507 — -509). — In  the  reduction  of  nitro-compounds 
with  zinc  dust  and  alkali,  the  irregularities  in  the 
reaction,  observed  with  some  samples  of  zinc  dust 
(almost  complete  cessation  of  reduction  followed  by  a 
reaction  of  explosive  violence),  may  be  avoided  by 
first  warming  the  zinc  dust  with  weak  alkali  or 
water.  The  reaction  then  proceeds  quickly  and 
smoothly.  The  irregularities  are  due  to  the  assump¬ 
tion  by  the  zinc  of  a  state  of  reductive  passivity, 
possibly  due  to  the  occlusion  of  a  film  of  gas  with 
formation  of  zinc  hydride.  C.  T.  Gimingham. 

Unsymmetrically  substituted  dinitro-  and 
diamino-derivatives  in  the  stilbene  and  tolane 
series.  II.  Mode  of  addition  of  water  to  3  :  4'- 
dinitro-  and  -diamino-tolanes.  H.  A.  Harrison 
(J.C.S.,  1926,  1232 — 1239). — By  bromination  of 

3  :  4'-dinitrostilbenc  two  forms,  a-  (m.  p.  234°)  and 

(3-  (m.  p.  214°),  of  3  :  4' -dinilrostilbene  dibromide  are 
obtained,  and  from  this,  by  the  action  of  alcoholic 
potassium  hydroxide,  there  is  formed  3  :  4 '-dinitro- 
tolane,  m.  p.  173 — 174°,  which  on  treatment  with 
sulphuric  acid  yields  3-nitrophenyl  4-nitrobenzyl 
ketone.  On  the  other  hand,  the  diacetyl  derivative 
(m.  p.  226°)  of  3  :  4' -diaminotolane  (m.  p.  124 — 125°), 
obtained  by  reduction  of  the  dinitrotolane,  yields 
4-acelamidophenyl  3-acelamidobe.nzyl  ketone,  m.  p. 
204°,  when  treated  with  sulphuric  acid.  These 
results  are  in  accord  with  polarity  considerations. 
Other  compounds  described  arc  :  3  : 4 '-diamino- 

slilbene,  m.  p.  156°,  its  hydrochloride  and  diacetyl 
derivative,  m.  p.  226 — 227°  ;  3  :  4 ' - diamin odibenzyl, 
m.  p.  73 — 75°,  diacetyl  derivative,  m.  p.  177°,  and 
hydrochloride.  0.  J.  Still. 
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Directive  influence  of  substituents  in  the 
benzene  ring.  V.  Suggested  relations  between 
directive  influence  and  thermal  data.  A.  W. 
Francis,  D.  H.  Andrews,  and  J.  Johnston  (J. 
Amcr.  Chcm.  Soc.,  192G,  48, 1G24 — 1G31 ;  cf.  A.,  1925,  i, 
1399). — When  liquid  monosubstituted  benzene  deriv¬ 
atives  are  placed  in  the  order  of  comparative  directive 
influence  of  their  substituents,  a  progressive  decrease 
in  m.  p.,  b.  p.,  and  dielectric  constant  is  observed 
through  the  “  ortho-para  ”  series  OH,  NH2,  Br,  Cl, 
Me,  and  a  similar  increase  through  the  “  meta  ” 
series  CHO,  N02,  S03II,  CO,H.  The  constants  for 
benzene  stand  between  those  of  toluene  and  benz- 
aidehyde,  and  a  similar  order  is  observed  when 
hydrogen  is  substituted  for  the  phenyl  group.  The 
same  sequence  of  m.  p.  and  b.  p.  is  also  approximately 
observed  amongst  the  corresponding  derivatives  of 
phenol,  chlorobenzene,  and  benzoic  acid.  Whilst  the 
m.  p.  of  the  para  isomcridc  is  in  all  eases  the  highest 
of  the  three,  that  of  the  meta  isomeride  is  usually 
lowest  when  the  directive  influences  of  the  two 
substituents  arc  similar,  whilst  that  of  the  ortho 
isomeride  is  usually  lowest  when  the  orienting 
influences  of  the  two  substituents  are  unlike.  When 
the  observations  arc  extended  to  include  derivatives 
containing  substituents  of  less  pronounced  directive 
influence  than  those  listed  above,  this  generalisation 
holds  in  about  two  thirds  of  the  cases.  In  the  case  of 
disubstituted  benzene  derivatives,  the  entropy  of 
melting  of  the  meta  isomeride  is  usually  higher 
than  that  of  the  para  isomeride  where  the  two 
substituents  have  unlike  directive  influences,  whilst 
when  these  influences  are  similar,  the  meta  isomeride 
has  the  smaller  entropy  of  melting. 

F.  G.  Willson. 

Directive  influence  of  substituents  in  the 
benzene  ring.  VI.  A.  W.  Francis  (J.  Amcr. 
Chem.  Soc.,  192G,  48,  1G31 — 1G42;  cf.  preceding 
abstract). — In  extension  of  previous  researches  (cf. 
A.,  1925,  i,  1141),  the  competition  of  a  large  number 
of  pairs  of  organic  compounds  for  bromine  from  a 
bromidc-bromatc  mixture  in  aqueous  solution  has 
been  examined.  The  results  indicate  that  the  relative 
rates  of  successive  bromination  of  amino-  and  phenolic 
compounds  is  in  accord  with  the  postulate  of  inter¬ 
mediate  substitution  of  bromine  in  the  side-chain ; 
that  the  directive  influences  of  several  substituents  in 
the  same  nucleus  are  usually  cumulative;  and  that 
chlorine  and  bromine  have  exactly  the  same  directive 
influence.  A  method  has  been  devised  for  estimating 
numerical  values  for  directive  influences,  the  results 
of  which  are  in  accord  with  previous  qualitative 
observations.  In  addition  to  its  directive  influence,  a 
substituent  may  accelerate  or  retard  the  rate  of 
H  substitution,  regardless  of  its  posi- 

p  tion,  a  phenomenon  apparently 

,  r .  p  /  p . ..  related  to  the  effect  of  such  a 
^  substituent  on  the  acidity  of  the 
HiC  .  ,  C.’H  compound.  The  data  so  far  ob- 
■’  0  '•  tained  can  be  explained  by  shifts, 

V  j  brought  about  by  substitution, 

11  among  the  electrons  associated  with 

the  benzene  structure,  as  positioned  in  the  annexed 
formula.  F.  G.  Willson. 


Constitution  of  the  condensation  product  of 
p-phenylhydroxylamine  and  acetone.  F.  H. 
Banfikld  and  J.  Kenyon  (J.G.S.,  192G,  1612 — 1629; 
cf.  Bamberger  and  Budolf,  A.,  1907,  i,  GOG ;  Beck¬ 
mann  and  Scheiber,  ibid.,  829 ;  Scheiber  and  Wolf, 
ibid.,  1028). — Acetone  and  p-phenylhydroxylamine 
react  slowly  at  the  ordinary  temperature  to  give  a 
compound,  ClgH2,02N,,  m.  p.  136°  (slight  decomp.), 
which  is  regarded  as  p -phcnylhydroxylamino  -  B  -  methyl  - 
penlan-S-oneoxime  N -phenyl  ether  (I)  or  p- phenyl - 
hydroxylamino-fi-methytyentane-S-jjhenylimine  oxide 

(II) .  It  forms  a  monoacetyl  derivative  (  +  1H20, 
m.  p.  99 — -101°,  and  anliyd.,  m.  p.  105 — 106°),  a 
monobenzoyl  derivative  (  +  1H20,  m.  p.  96 — 98°,  and 
anliyd.,  m.  p.  98—99°),  a  potassium  derivative,  which 
is  quantitatively  oxidised  by  air  to  the  red  compound 

(III) ,  and  a  monohydrochloride,  m.  p.  62 — 64°.  With 
dilute  hydrochloric  acid  the  condensation  product 
gives  P--p-chloroanilino-P-mcthyl2)entan-8-one,  b.  p. 
169 — 172°/11  mm.  ( nitrosoamine ,  m.  p.  75 — 76°; 
semicarbazone,  m.  p.  125°),  which  is  decomposed  by 
heat  into  p-chloroaniline  and  mesityl  oxide,  and  by 
acetic  anhydride  into  p-chloroaectanilide  and  mesityl 
oxide,  whilst  with  sodium  and  alcohol  it  gives  sodium 
chloride  and  aniline,  together  with  p-chloroaniline 
and  methylisobutylcarbinol ;  it  has  been  synthesised 
from  p-phenylhydroxylamine  and  mesityl  oxide 
(.sodium  derivative  of  unstable  intermediate  product 
prepared).  When  treated  with  dilute  hydrochloric 
acid,  the  condensation  product  (I  or  II)  loses  1  mol. 
of  p-phenylhydroxylamine ;  with  hot,  concentrated 
hydrochloric  acid  it  yields  mesityl  oxide,  p-chloro- 
aniline,  and  azoxybenzene ;  with  steam  it  gives 
azoxybenzenc  and  mesityl  oxide ;  with  alcoholic  zinc 
chloride  it  gives  p-phcnctidinc,  azoxybenzene, 
p-chloroaniline,  aniline,  and  mesityl  oxide;  with 
dilute  sulphuric  acid  it  gives  p-aminophenol,  mesityl 
oxide,  and  azoxybenzene.  It  is  reduced  by  sodium 
and  alcohol  to  a  secondary  base,  C12H18ON,  b.  p. 
130 — 133°/2 — 4  mm.,  160— 1G3°/15  mm.,  df  1-0043, 
which  is  probably  NHPh-OMc./GTtyOHMc-OH  [ cldoro - 
platinate,  m.  p.  197 — 198°  (dccomp.) ;  nitrosoamine, 
m.  p.  44 — 48°  (decomp.) ;  diacelyl  derivative,  m.  p. 
104 — 105-°].  When  the  condensation  product  is 
oxidised  with  ammoniacal  silver  oxide,  it  gives  a 
98%  yield  of  a  red  compound,  m.  p.  88 — 90°  (decomp.), 
which  is  believed  to  contain  quadrivalent  nitrogen, 

0:NPh-CMc,>-CH.,-CMe< V  (III);  the  action  of 
NPh 

hydrogen  chloride  on  its  ethereal  solution  gives  a 
compound,  G18H2102N2,2HC1,  which  is  converted  by 
water  into  the  condensation  product  and  nitroso- 
benzenc,  and  the  same  products  are  formed  from 
(III)  by  the  action  of  heat,  whilst  hot,  dilute  mineral 
acids  give  rise  to  mesityl  oxide ;  (III)  may  be  quantit¬ 
atively  reduced  to  the  original  condensation  product, 
whilst  acylating  agents  yield  derivatives  of  the  latter. 
With  phenylearbimide  the  condensation  product 
forms  a  substance,  C2.-H2703N3,  m.  p.  128 — 129° 
(decomp.).  The  electronic  structure  of  (III)  is  dis¬ 
cussed.  F.  M.  Hamer. 

Anilidophenylglycine.  Z.  Motylevski  (Bull. 
Int.  Acad.  Polonaise,  1926,  A,  93 — 101). — 
Chloroacetanilide,  which  may  be  prepared  from 
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formanilide  by  treatment  with  ckloroacetyl  chloride, 
reacts  with  aniline  in  the  presence  of  zinc  chloride  to 
give  in  good  yield  phenylglycineanilidc,  which  forms  a 
hydrocUoride,  m.  p.  216°,  a  hydrogen  sulphate  (1H20), 
m.  p.  194 — 195°,  and  a  nitrosoamine,  m.  p.  145°. 
Sulphonation  produces  phenylglycineanilide-p-sul- 
phonic  acid  ( sodium  salt,  +  1H20),  whilst  bromine  in 
alcohol  solution  gives  bromophanylglycinebromoanilide, 
m.  p.  132 — 133°.  Interaction  of  p-toluidine  and 
chloroacetanilide  in  the  presence  of  zinc  chloride 
gives  phenylglycine-p-loluidide,  m.  p.  161—162°. 

M.  Clark. 

Acetylation  of  diphenylamine  derivatives  with 
acetic  anhydride  and  zinc  chloride,  F.  Kehr- 
mann  and  E.  Baumgartner  (Helv.  Chim.  Acta,  1926, 
9,  673 — 675). — Acetylation  of  diphenylamine  deriv¬ 
atives  which  are  not  attacked  by  acetic  anhydride 
and  fused  sodium  acetate  is  readily  effected  by  the 
use  of  acetic  anhydride  and  zinc  chloride  (cf.  Kehr- 
mann,  Oulevay,  and  Regis,  A.,  1914,  i,  84).  In  this 
way  are  obtained  acetyl  derivatives  of  the  following  : 
o-nitrodiphenylamine,  m.  p.  134 — 135°  ;  p -nitrodi- 
phenylamine,  m.  p.  jJ9 — 100°  (also  obtained  by  nitr¬ 
ation  of  acetyldiphenylamine) ;  5-chloro-2-nitrodi- 
phenylamine,  m.  p.  98° ;  4  :  4'-dinitrodiphenylamine 
(cf.  Stoermcr  and  Hoffmann,  A.,  1899,  i,  45) ;  2:4- 
and  2  :  4 ' -dinitrodiphenylamine,  m.  p.  151 — 152°  and 
129 — 130°,  respectively ;  and  hexanitrodiphenylamine. 

J.  W.  Baker. 

Tenacity  of  organic  residues.  IV.  J.  von 
Braun  and  R.  Murjahn  (Ber.,  1926,  59,  [B],  1202 — 
1209). — The  influence  of  branching  in  the  hydro¬ 
carbon  residue  becomes  less  important  as  the  absolute 
magnitude  of  the  residue  increases.  It  is  improbable 
that  steric  relationships  exercise  any  considerable 
effect  (cf.  von  Auwers  and  Pfuhl,  A.,  1925,  i,  1100). 

?i-Butylanilinc,  b.  p.  119 — 120°/12  mm.  (cf.  Reilly 
and  Hickinbottom,  J.C.S.,  1917,  111,  1026),  con¬ 
veniently  prepared  from  ?2,-butyl  bromide,  formanilide, 
and  potassium  hydroxide,  yields  a  hydrochloride, 
m.  p.  114°,  and  p-toluenesulphonyl  derivative,  m.  p. 
54°.  The  hydrochloride,  m.  p.  192°,  and  p-toluene - 
sulphonyl  derivative,  m.  p.  120°,  of  isobutylaniline, 
b.  p.  110°/10  mm.,  are  described.  n-Butylisobutyl- 
aniline,  b.  p.  142°/11  mm.,  and  cyanogen  bromide 
give  mainly  72-butyl  bromide  and  phenylisobutylcyan- 
amide,  b.  p.  163°/11  mm.,  which  is  hydrolysed  to 
almost  homogeneous  isobutylaniline.  ?i-Amylaniline, 
b.  p.  130°/11  mm.  ( hydrochloride ,  m.  p.  120°  ;  p-toluene- 
sulphonyl  derivative,  m.  p.  76—77°),  and  isoamyl- 
aniline  ( hydrochloride ,  m.  p.  151°;  p-toluenesulphonyl 
derivative,  m.  p.  81 — 82°)  are  described.  n-Arnyl- 
isoamylaniline,  b.  p.  161°/11  mm.,  and  cyanogen 
bromide  give  a  mixture  of  ?i-amyl  and  isoamyl 
bromide  and  phenylamylcyanamide,  b.  p.  167°/12  mm., 
which  is  hydrolysed  to  a  mixture  of  7i-amyl-  and 
isoamyl-aniline.  Trimethyl-n-amylammonium  bromide, 
m.  p.  175 — 176°,  and  trinidhylisoamylammonium 
bromide,  m.  p.  202°,  are  described. 

n-Butyl  isobutyh  sulpihide,  b.  p.  177 — 178°,  is  con¬ 
verted  by  cyanogen  bromide  almost  exclusively  into 
7t-butyl  bromide  and  isobutyl  thiocyanate,  b.  p.  175 — 
176°.  Trimethyl-n-butylammonium  brotnide,  m.  p. 
177 — 178°,  and  trimethylisobutylammonium  bromide, 
3  G 


m.  p.  187 — 188°,  are  described.  n-Propyl  isopropyl 
sulphide,  b.  p.  132°,  and  diisopropyl  sulphide,  b.  p. 
120°,  are  largely  rcsinified  by  cyanogen  bromide. 

Contrary  to  Hofmann  and  Cahours,  allyl  mercaptan 
cannot  readily  be  prepared  from  allyl  iodide  and 
potassium  hydrosulphide,  the  main  products  being 
allyl  sulphide  and  the  polymerised  mercaptan.  The 
latter  substance,  b.  p.  67 — 68°,  df  0-9250,  is  readily 
prepared  from  allyldithiouretkane  and  sodium  hydr¬ 
oxide.  The  tendency  towards  polymerisation  is 
shared  by  cinnamyl  mercaptan,  b.  p.  124 — 125°/13 
mm.,  m.  p.  7 — 8°,  obtained  from  cinnamyldilhio- 
urethane,  in.  p.  124°.  H.  Wren. 

Compounds  of  iodoform  with  quaternary 
salts.  W.  Steinkopf,  J.  Roch,  and  K.  Sohultz 
(J.  pr.  Chern.,  1926,  [ii],  113,  159 — 165). — In  general, 
quaternary  ammonium,  arsonium,  phosphonium, 
stibinium,  and  sulphonium  salts  combine  with  iodo¬ 
form  in  equimolecular  proportions,  but  in  cer¬ 
tain  cases  more  complex  compounds  are  formed. 
An  examination  of  the  molecular  compounds  men¬ 
tioned  below  does  not  reveal  any  relationship  between 
the  constitution  of  the  ammonium,  arsonium,  etc. 
salt  and  the  complexity  of  the  compound  with  iodo¬ 
form.  The  following  compounds  are  described  : 

NPh(CH„Ph)EtJ,  m.  p.  111°; 

2NPh(CH2Ph)Et2I,3CHI3,  m.  p.  123°; 
N(CH2Ph)2Me2I,CHI3,  m.  p.  128°;  N(CH2Ph)3PrI, 
m.  p.  194 — 195° ;  2N(CH2Ph)3PrI,3CHI3,  m.  p.  101 — 
102°  (decomp.) ;  As(CH2Ph)Me3I,  m.  p.  191°  (de¬ 
comp.)  ;  As(CH2Ph)Me3I,CHI3,  m.  p.  99° ; 

As(CH2Ph)2Me2I,I2,  m.  p.  78—82° ; 

2As(CH2Ph)3MeI,3CHI3,  m.  p.  91° ; 
As(CH„Ph)4I,CHI3,  m.  p.  137°;  S(CH2Ph)3I,CHI3, 
m.  p.  95° ;  [IPh2]I,CHI3,  m.  p.  156° ; 
[(o-CH3-CgH4)2I]I,I2,  m.  p.  146° ;  [(p-CH3-C„H4)2I]I,I2, 
in.  p.  140°.  Tetrabenzylammonium  and  dibenzyldi- 
alkylarsonium  iodides  could  not  be  prepared. 

J.  S.  H.  Davies. 

Reduction  of  organic  [nitro-jeompounds  with 
hyposulphites.  H.  Bucherer. — See  B.,  1926,  528. 

Reduction  of  nitro-derivatives  by  means  of 
sodium  amalgam.  G.  Pellegrini. — See  B.,  1926, 
576. 

Manufacture  of  diarylamines.  Soc.  OF  Chem. 
Ind.  in  Basle. — See  B.,  1926,  528. 

Alternating  effect  in  carbon  chains.  TV. 
Abnormal  reactions  as  evidence  of  the  incipient 
ionisation  of  certain  hydrogen  atoms  in  hydro¬ 
carbon  radicals.  E.  L.  Holmes  and  C.  K.  Ingold 
(J.C.S.,  1926,  1305 — 1310). — p-Toluenesulphonbcnzyl- 
methylamide  is  converted  by  potassium  hydroxide 
into  toluene  and  sulphurous  acid,  which  are  probably 
derived  from  ^-tolucnesulphinic  acid,  together  with 
benzylidenemethylamine.  Analogously,  p-toluene- 
sulphonbenzylamide  gives  toluene  and  sulphurous 
acid,  together  with  ammonia,  benzaldchyde,  and 
benzoic  acid.  It  is  supposed  that  the  attack  by 
hydroxyl  ions  begins  at  the  methylene  group,  in  which 
the  hydrogen  atoms  are  in  a  state  of  incipient  ionis¬ 
ation.  With  p-toluenesulphonphcnylmethylamide, 
m.  p.  93°,  abnormal  reaction  can  be  detected,  but 
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the  principal  change  consists  in  formation  of  p-cresol, 
p-hydroxybenzoic  acid,  sulphur  dioxide,  aniline,  and 
methylaniline.  With  p-toluenesulphonanilide,  where 
the  mechanism  cannot  operate  at  all,  the  decomposi¬ 
tion  gives  rise  to  aniline,  jp-cresol,  and  p- hydroxy - 
benzoic  acid ;  here  direct  ionic  fission  of  the  sulphur- 
nitrogen  linking  is  postulated.  F.  M.  Hamer. 

Laws  of  aromatic  substitution.  V.  Directing 
effect  of  electrolytically  dissociated  groups.  B. 
Flurscheim  and  E.  L.  Holmes  (J.C.S.,  1926,  1562 — 
1570). — Nitration  of  benzyklicthylamine  in  sulphuric 
acid  solution  (cf.  Noclting  and  Kregczy,  A.,  1916, 
i,  803)  gives  a  44%  yield  of  m-nitro-derivative. 
( Benzyldieihylamine  -picrate  has  m.  p.  120°,  and  the 
picratc  of  the  o-nitro-dcrivative  has  m.  p.  122°.)  This 
result  is  ascribed  to  m-nitration  of  the  electrolytic 
ion  of  the  ammonium  salt.  By  doubling  the  dilution, 
the  yield  is  increased  to  52%,  whilst  saturation  of 
the  nitrating  solution  with  ammonium  sulphate  leads 
to  a  34%  yield  :  m-nitration  runs  parallel  with  the 
degree  of  electrolytic  dissociation,  in  agreement, 
approximately,  with  Sugden’s  cubic  law.  It  is 
claimed  that  Flurscheim ’s  theory  explains  the  experi¬ 
mental  results  as  regards  the  benzylammonium  salts, 
whereas  Robinson’s  would  require  m-substitution  in 
the  undissociated  as  well  as  in  the  dissociated  portion. 

F.  M.  Hamer. 

a-Naphthylcarbimide  as  a  reagent  for  phenols 
and  aromatic  amines.  H.  E.  French  and  A.  F. 
Wirtel  (J.  Amer.  Chem.  Soc.,  1926,  48,  1736 — 1739; 
cf.  this  vol.,  517). — a-Naphthylcarbimide  reacts 
readily  in  the  hot  with  phenols,  and  with  acetamide 
and  acetanilide,  and  at  the  ordinary  temperature 
with  aromatic  amines,  as  well  as  with  the  oximes  of 
acetone,  benzophenone,  and  benzaldehyde.  The 
reaction  is  catalysed  by  tertiary  aliphatic  amines. 
Polyhydric  phenols  do  not  react.  a-Naphthyl- 
vretlianes  and  -carbamides,  derived,  respectively, 
from  the  following  phenols  and  amines,  are  de¬ 
scribed :  jdienol,  m.  p.  132 — 133°;  o -cresol,  m.  p. 
141 — 142°;  m-cresol,  m.  p.  127 — 12S°;  p -cresol,  m.  p. 
146°;  thymol,  m.  p.  160°;  carvacrol,  m.  p.  116°; 
o -nitrophenol,  m.  p.  112 — 113°;  m-nitrophenol,  m.  p. 
167°;  p-nitrophenol,  m.  p.  150 — 151°;  o -chlorophenol, 
m.  p.  120° ;  m-chlorophenol,  m.  p.  157 — -158° ; 
p -chlorophenol,  m.  p.  165 — 166°;  o -bromophenol, 
m.  p.  128 — 129°;  p -bromophenol,  m.  p.  168 — 169°; 
2:4:  6 -tribromophenol,  m.  p.  153° ;  6-chloro-m-cre-sol, 
m.  p.  153 — 154°  ;  o-4 -xylenol,  m.  p.  141 — 142°  ; 
m-4 -xylenol,  m.  p.  134 — 135°;  p -xylenol,  m.  p.  172 — 
173°;  resorcinol  monomethyl  ether,  m.  p.  12S — 129°; 
guaiacol,  m,  p.  118°;  eugenol,  m.  p.  122°;  iso eugenol, 
m.  p.  149 — 150°;  orcinol,  m.  p.  160°;  a-naphthol, 
m.  p.  152°;  (3- naphlhol ,  m.  p.  156—157°;  a-nitro- 
$-naphlhol,  m.  p.  128 — 129°;  o -aminophenol,  m.  p. 
201°;  methylaminc,  m.  p.  196—197°;  ethylaminc, 
m.  p.  199—200°;  dimethylamine,  m.  p.  158—159°; 
diethylamine,  m.  p.  127 — 128°;  benzylamine,  m.  p. 
202 — 203°;  isoamylamine,  m.  p.  131 — 132°;  diiso- 
amylamine,  m.  p.  94 — 05° ;  dii&obutylamine,  m.  p. 
118 — 119°;  di-n-propylarnme,  m.  p.  92 — 93°;  acet- 
oxime,  m.  p.  68—69° ;  benzaldoxime,  m.  p.  149° ; 
acetamide,  m.  p.  211—212°,  and  acetanilide,  m.  p. 
116 — 117°.  F.  G.  Willson. 


Diphenyl  series.  I.  Migration  reactions.  F. 
Bell,  J.  Kenyon,  and  P.  H.  Robinson  (J.C.S., 
1926,  1239 — 1247). — The  migration  reactions  char¬ 
acteristic  of  p-phenylhydroxylamine,  phenylacetyl- 
chloroamine,  and  nitrosomethylaniline,  when  repeated 
in  the  diphenyl  series,  result  in  migration  to  the 
adjacent  3-position,  not  to  the  4'-position,  of  which 
there  seemed  a  possibility,  in  the  first  two  cases, 
whilst  in  the  last  case  decomposition  occurred. 
Details  for  the  preparation  of  diphenyl  by  the  thermal 
decomposition  of  benzene  are  given. 

i-Hydroxylaminodiphenyl  is  obtained  by  reduction 
of  4-nitrodiphenyl  with  aluminium  amalgam  in  ether. 
It  has  m.  p.  152 — 154°,  setting  and  melting  again  at 
1S8 — 190°;  it  forms  a  hydrochloride  and  a  diacetyl 
derivative,  m.  p.  119°.  By  10%  sulphuric  acid, 
4-hj'droxylaminodiphenyl  is  partly  converted  into  a 
compound,  m.  p.  156°,  C21H20N2,  which  may  be 
4-diphenylyl-(4-amino-2-diphenylyl)aniine.  The  above 
diacetyl  derivative  is  converted  by  concentrated 
hydrochloric  acid  into  a  base,  C12HU)NG1,  m.  p.  69° 
(i acetyl  derivative,  m.  p.  146°).  The  same  acetyl 
compound  and  base  are  obtained  by  the  action  of 
glacial  acetic  acid  on  diphenylyl-i-acelylcldoroamine, 
m.  p.  127° ;  the  base  is  therefore  taken  to  be  2-chloro- 
4-aminodiphenyl. 

4-Molhylaminodiphenyl,  m.  p.  38°  ( hydrochloride , 
acetyl  derivative,  m.  p.  118 — 119°,  p-toluenesulplionyl 
derivative,  m.  p.  128°),  is  obtained  by  methylating 
4-acetamidodiphenyl  and  hydrolysing  the  product. 
In  the  preparation  of  the  nitrosoamine,  m.  p.  116°,  there 
was  obtained  as  a  by-product  4-diazomethylamino- 
diphenyl,  C25H21N3,  decomp.  187°.  4-Aminodiphenyl 
p-tolucnesulphonate  has  m.  p.  160°.  H.  Burton. 

Theory  of  colour  on  the  basis  of  molecular 
strain.  Effect  of  chromophoric  superposition. 
S.  Dutt  (J.C.S.,  1926,  1171— 1184).— The  absorption 
maxima  of  coloured  organic  compounds  have  been 
measured  and  an  attempt  is  made  to  show  that 
selective  absorption  is  due  to  molecular  strain,  such 
strain  being  imparted  to  a  molecule  by  any  of  the 
following  causes  :  (a)  formation  of  double  or  triple 
linking,  (b)  formation  of  cyclic  from  open-chain 
compound,  (c)  unequal  distribution  of  masses  attached 
to  an  atom.  Two  sources  of  strain  in  close  proximity 
have  a  greater  effect  than  when  remote,  the  greatest 
effect  being  caused  by  origination  in  the  same  atom. 
A  dye  containing  two  different  and  distantly  situated 
chromophores  has  an  absorption  maximum  approxim¬ 
ately  the  mean  of  the  maxima  of  the  two  com¬ 
ponents.  The  following  compounds  are  described  : 
p'p"-diamino-p-hydroxylriphenylmethane,  m.  p.  above 
295° ;  p'p" -diamino-p-dimethylaminotriphenylmethane, 
m.  p.  152°;  p-benzeneazo-p’p" -diaminotriplienyl- 
methane,  m.  p.  174°;  p-4 -dimethylarninobenzeneazo- 
p'p" -diaminotriphenylmciliane,  m.  p.  165°  ;  p-4 -hydr- 
oxybenzeneazo-p'p" -diaminotriphenylmethane,  m .  p. 
162 — 163° ;  benzeneazobenzeneazobenzeneazoplienol, 
m.  p.  248° ;  benzeneazobenzeneazobenzeneazoaniline, 
m.  p.  194°;  benzeneazobenzeneazobenzeneazodimethyl- 
aniline,  m.  p.  218°;  benzeneazobenzeneazobenzeneazo- 
benzeneazophenol,  m.  p.  above  290° ;  benzeneazobenzene- 
azobenzeneazobenzeneazodimethylaniline,  m.  p.  above 
290° ;  s,-tetra-(p-dimethylaminophenyl)ethane,  m.  p. 


ORGANIC  CHEMISTRY. 


831 


96 — 98°;  tetra-(p-dhnethylaminophenyl)ethylene  di¬ 

acetate  ;  leucodimalachite-green, 
(NMe2-G8H4)2CH-C6H4-C6H4-CH-(C6H4N]\le2)2)  by 
heating  jj-bromoZewcomalachite-green  with  copper 
bronze,  m.  p.  135 — 138°;  dimalacliite-green  ( diacetate ) ; 
dipyronine  G  by  condensing  glyoxal  (1  mol.)  with 
dimethyl-ra-aminophenol  and  oxidising  the  leuco- 
compound;  difluorescein,  m.  p,  above  300°,  by  con¬ 
densing  pyromellitic  acid  with  4  mols.  of  resorcinol, 
di-Meldola’s  blue  from  p-nitrosodimcthylanilinc 
and  2  :  7-dihydroxynaphthalene ;  phenaz ine.az me, 
*-'isH-10N4,  by  condensing  2  :  3-diaminophenazine  with 
o-bonzoquinonc,  m.  p.  above  290°;  phenazineazinc- 
azine,  CMH!2N0,  from  the  condensation  of  2  :  3-di- 
hydroxy-  with  2  :  3-diamino-phenazine,  m.  p.  above 
290°.  When  3  :  3 ' -tetramethyld iaminodiphenyl  (m.  p. 
126 — 12S°,  obtained  by  reduction  of  3  :  3'-dinitro- 
diphenyl  and  methylation  of  the  diamine)  is  heated 
with  benzylidene  chloride  in  carbon  disulphide 
solution  in  presence  of  aluminium  chloride,  3  :  G-telra- 
methyldiamino-G -phenyl fluorene,  m.  p.  92 — 94°,  is 
formed.  On  oxidation  it  forms  a  green  dye  (green 
crystalline  acetate),  which  may  be  regarded  as  a 
bridged  malachite-green.  By  condensing  3  :  3'-di- 
hydroxydiphenyl  with  phthalic  anhydride,  a  dye  is 
obtained,  C20H12O4,  which  is  regarded  as  a  bridged 
phcnolphthalcin.  H.  Burton. 

Basic  dyes  of  the  malachite -green  series  [from 
tri-  and  tetra-chlorobenzaldehyde].  Chem.  Fabr. 
Griesheim-Elektron.— See  B.,  1926,  577. 

Triphenylmethane  dye.  W.  Duisberg,  W. 
Hentrioh,  W.  Schepss,  and  Grass eixi  Dyestuff 
Corpn.— See  B.,  1926,  577. 

Mechanism  of  the  rearrangement  of  diazo- 
aminobenzene  into  aminoazobenzene.  I.  Some 
salts  of  diazoaminobenzene.  K.  Suizu  and  N. 
Yokozeua  (J.  Soc.  Chem.  Ind.  Japan,  1926,  29, 
32 — 35). — The  cause  of  the  rearrangement  of  diazo¬ 
aminobenzene  into  aminoazobenzene  is  concluded  to 
be  the  negative  diazo-residue  attached  to  the  amino- 
nitrogen;  the  hydrochloric  acid,  used  in  the  form  of 
aniline  hydrochloride,  also  combines  with  the  amino- 
nitrogen,  increasing  its  negativity.  Diazoamino¬ 
benzene  hydrochloride  is  obtained  as  a  yellow  pre¬ 
cipitate  (1HC1)  which  changes  at  once  to  a  white 
one  (2HC1),  although  it  is  kept  cold.  Diazoamino¬ 
benzene  also  forms  two  sulphates,  one  yellow  (1H2S04), 
and  the  other  white  (2H2S04) ;  but  only  one  picrate 
is  formed,  yellow,  with  1  mol.  of  picric  acid.  The 
two  hydrochlorides  are  formulated  NPh:N-NHPh,HCl 
and  N(HCl)iNPh-NHPh,HCl.  K.  Kasiiima. 

Mechanism  of  the  formation  of  formazyl 
compounds.  M.  Busch  and  H.  Pfeiffer  (Ber., 
1926,  59,  [J?],  1162 — 1165). — Benzeneazophenyl- 

hydrazine  and  benzaldehyde,  preferably  in  the 
presence  of  alcoholic  ethoxide,  afford  formazylbenzene. 
Under  similar  conditions,  p-anisaldehyde  gives 
formazyl-p-methoxybenzene,  m.  p.  154°,  obtained  also 
from  anisaldehydephenylhydrazone  and  benzene- 
diazonium  acetate.  Formazyl-m-nitrobenzene,  m.  p. 
185°,  is  described.  Benzeneazobenzylhydrazine 
and  benzaldehyde  yield  benzeneazobenzaldehydebenzyl- 
hydrazone,  m.  p.  108 — 109°  (decomp.), 


CH2Ph-N (N!CHPh)-N!NPh .  The  formation  of  form¬ 
azyl  compounds  is  explained  by  the  scheme : 

R'-n:n-nr-nh24-r"-cho  r'-n:n-nr-n:chr" 
— >  r-nh-n:cr"-n:nr'.  h.  wren. 

Preparation  of  potassium  phenoxide.  H. 
Eruenmeyer  (Helv.  Chim.  Acta,  1926,  9,  648 — 
650). — Pure  potassium  phenoxide  (+2H20)  is 
obtained  by  the  addition,  with  constant  shaking, 
of  an  equivalent  quantity  of  fused  phenol  to  fused 
potassium  hydroxide,  and  crystallisation  of  the 
product  from  the  minimum  quantity  of  hot  water. 
The  substance  becomes  anhydrous  when  heated  in  a 
current  of  hydrogen.  J.  W.  Baker. 

Halogenation  of  phenols.  F.  G.  Soper  and 
G.  F.  Smith  (J.C.S.,  1926,  15S2 — 1591). — By  examin¬ 
ation  of  the  speeds  of  interaction  of  hypochlorous 
acid  with  phenol,  o-chlorophenol,  m-cresol,  o-  and 
p-nitrophenol,  and  salicylic  acid,  in  acid  and  in  alkaline 
solution,  it  is  concluded  that  the  phenoxide  ion  and 
un-ionised  hypochlorous  acid  arc  involved ;  this 
view  is  confirmed  by  the  abnormally  large  initial 
interaction  which  occurs  on  mixing  hypochlorous 
acid  with  the  sodium  salt  of  the  phenol.  The 
velocity  constants  of  chlorination  by  hypochlorite 
have  been  measured  in  the  case  of  phenol,  o-,  m-, 
and  p-cresol,  o-  and  p-chlorophenol,  3-chloro-p-cresol, 
o-,  7>i-,  and  p-nitrophenol,  and  m-4-xylenol.  The 
reactivity  of  the  ions  of  the  simple  phenols  is  approxim¬ 
ately  proportional  to  their  affinity  for  hydrogen  ions. 
Phenolic  ethers  do  not  react  with  hypochlorous  acid, 
but  are  chlorinated  in  presence  of  hydrochloric  acid, 
owing  to  the  formation  of  chlorine,  which  can  react 
with  the  un-ionised  phenol  molecule ;  this  method  of 
chlorination  has  been  studied  in  the  cases  of  p-crcsol, 
phenol,  phenetole,  anisole,  and  p-nitrophenol,  and 
it  appears  that  the  rate  of  chlorination  by  chlorine 
is  more  rapid  than  the  rate  of  production  of 
chlorine  from  hydrochloric  and  hypochlorous  acids. 
The  mechanism  of  halogenation  of  phenols  is  discussed. 

F.  M.  Hamer. 

Nature  of  the  alternating  effect  in  carbon 
chains.  VI.  Relative  directive  efficiencies  of 
oxygen  and  fluorine  in  aromatic  substitution. 
E.  L.  Holmes  and  C.  K.  Ingold  (J.C.S.,  1926, 
1328 — 1333). — Dinitration  of  o -fluoroanisole,  b.  p. 
154 — 155°  (prepared  by  the  action  of  aqueous 
hydrogen  fluoride  on  o -diazoanisolepiperidide,  m.  p. 
30°),  gives  (probably)  4  :  G-dinitro-2- fluoroanisole, 
m.  p.  86 — 87°.  Mononitration  gives  G-nitro-o- 
fluoroanisole  [also  synthesised,  b.  p.  110°/1  mm., 
from  the  diazopiperidide  from  6-nitro-o-anisidine 
(6-nilro-o-anisidme  hydrochloride,  m.  p.  198°)]  and 
i-nitro-o-fluoroanisole  (also  synthesised,  m.  p.  52 — 
53°,  from  the  diazopiperidide,  m.  p.  95 — 96°,  from 
4-nitro-o-anisidine),  in  yields  of  66%  and  31%, 
respectively,  whilst  the  net  yield  of  the  3-  and  5-nitro- 
derivatives  is  less  than  3%.  It  is  concluded  that 
oxygen  is  a  more  effective  directing  agent  than 
fluorine.  F.  M.  Hamer. 

Bromophenols.  XVIII.  Tri-  and  tetra- 
halogenated  phenols.  M.  Kohn  and  S.  Sussmann 
(Monatsh.,  1926,  46,  575—595;  cf.  A.,  1925,  i, 
134,  1264  ;  this  vol.,  282). — 2j  3:4:  6-Tetrabromo- 
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phenol  (of  which  the  methyl  ether  previously  described 
has  b.  p.  338 — 342°)  is  oxidised  by  fuming  nitric 
acid  to  tribromobenzoquinone,  m.  p.  14S°.  Nitrous 
acid  in  glacial  acetic  acid  solution  yields  2:3:  4-tri- 
bromo-6-nitrophenol,  m.  p.  121°,  identical  with  the 
substance  obtained  by  demcthylating  the  tribromo- 
nitroanisole  obtained  by  Kohn  and  Strassmann  (A., 
1925,  i,  1264)  from  m-bromophenol.  This  methyl 
ether  is  now  found  to  melt  at  109°  instead  of  105° 
as  previously  stated  (cf.  also  Jackson  and  Fiske, 
A.,  1903,  i,  689).  By  analogy,  the  compound 
obtained  by  Zincke  (A.,  1905,  i,  879)  by  the  action 
of  nitrous  acid  on  tribromo-p-crcsol  is  probably 
2  :  3-dibromo-5-nitro-p-cresol.  2  :  4-Dibromoanisole 
is  converted  by  excess  of  bromine  at  100°  into  2:4:6- 
tribromoanisolc.  2  :  4-Dichloro-G-bromoanisole,  m.  p. 
65°,  b.  p.  253 — 258°,  furnishes  on  nitration  2  :  4-di- 
chloro -6-brorno-3  :  S-dinilroanisole,  m.  p.  120°,  which 
yields  the  corresponding  2  :  4-dichloro-G-bromo-3  :  5- 
diniirophenol,  in.  p.  171°,  on  demethylation.  The 
action  of  an  excess  of  bromine  in  cold  aqueous  solu¬ 
tion  on  2  :  4-dichlorophenol  produces  2  :  4-dichloro- 
4  :  Q-dibronio-l-Jcelo-A2  S-cyclohexadiene ,  which  is  con¬ 
verted  by  concentrated  sulphuric  acid  into  2  :  4 -di- 
chloro-3  :  6-(or  5  :  G-)dibromophenol,  m.  p.  89°,  oxidised 
by  nitric  acid  to  2-chloro-3  :  6-(or  5  :  G-)dibromo - 
benzoquinone,  m.  p.  159°.  The  methyl  ether,  m.  p. 
79-5°,  b.  p.  305 — 312°,  of  this  dichlorodibromophenol 
yields  a  mononitro- derivative,  m.  p.  100°,  demethylated 
to  2  :  4-dichloro-3  :  G-dibromo-G-nitrophenol  (or  2  :  4- 
dichloro- 5  :  G-dibromo-3-nitrophenol),  m.  p.  135°. 

2  : 4-Dichlorophenol  is  converted  by  iodine  in 
alkaline  solution  into  2  :  4-dichloro-G-iodophenol,  m.  p. 
63°  ( methyl  ether,  m.  p.  35°,  b.  p.  278 — 285°),  and 
2  : 4-dibromophenol  yields  in  the  same  manner 

2  :  4-dibromo-G-iodoj)henol,  m.  p.  106°,  of  which  the 
methyl  ether,  m.  p.  76°,  is  monoclinic.  2  :  6-Dichloro- 
4-bromophenol,  m.  p.  68°,  b.  p.  264 — 266°,  is 
methylated  to  give  2  :  G-dichloro-4-bromoanisole,  m.  p. 
69°,  b.  p.  250 — 255°,  which  on  nitration  yields  2  :  6- 
dichloroA-bromo-3  :  5 -dinitroanisole,  m.  p.  123°,  de¬ 
methylated  to  the  corresponding  2  :  G-dichloroA- 
bromo-3  :  5-dinitrophenol,  m.  p.  170 — 172°.  An  excess 
of  bromine  in  cold  solution  converts  2  :  6-dichIoro- 
4-bromophenol  into  2  :  G-dichloroA  :  4-dibromo-l-keio- 
A2's-cyc\ohexadiene,  which  loses  bromine  on  warming, 
and  is  oxidised  by  fuming  nitric  acid  to  2  :  6-dichloro- 
benzoquinone.  Warm,  concentrated  sulphuric  acid 
transforms  it  into  2  :  G-dichloro-3  :  4-dibromophenol, 
m.  p.  91°,  which  is  oxidised  by  nitric  acid  to  2  :  6- 
dichloro-3-bromobenzoquinone,  m.  p.  166°,  and  yields 
a  methyl  ether,  m.  p.  73°,  b.  p.  309 — 313°.  The  latter 
is  nitrated  by  fuming  nitric  acid  to  2  :  G-dichloro- 

3  :  4- dibromo-G-nitroanisole ,  m.  p.  85-5°,  demethylated 
to  the  corresponding  2  :  G-dichloro-3  :  4-dibromo-5- 
nitrophenol,  m.  p.  156— 158°.  The  action  of  iodine 
in  alkaline  solution  on  p-bromophenol  produces 
i-bromo-2  :  6 -di-iodophenol,  m.  p.  130°,  of  which  the 
methyl  ether,  m.  p.  81°,  is  monoclinic. 

G.  M.  Bennett. 

Bromophenols.  XIX.  Brominated  nitro- 
and  dinitro-cresols.  M.  Kohn  and  A.  Segel 
(Monatsh.,  1926,  46,  661 — 669). — On  treatment  with 
bromine  in  acetic  acid  solution,  o-cresol  is  converted 


into  3  : 5-dibromo-o-cresol,  b.  p.  263 — 266°/745jmm., 
which  on  methylation  yields  the  methyl  ether,  m.  p. 
38°,  b.  p.  266 — 269°/742  mm.,  and  this  on  nitration 
with  a  mixture  of  fuming  nitric  and  sulphuric  acids 
yields  the  methyl  ether  of  3  :  5-dibromoA  :  G-dinitro- 
o-cresol,  m.  p.  149 — 151°.  This  on  demethylation 
with  hydrogen  bromide  in  acetic  acid  solution  yields 
3  :  5-dibromoA  :  G-diniiro-o-cresol,  m.  p.  188°. 
Similarly,  from  p-cresol  are  obtained  3  :  5-dibromo- 
p -cresol,  b.  p.  268 — 271°/738  mm.  ( methyl  ether,  b.  p. 
257 — 261°/744  mm.),  3  :  G-dibromo-2  :  G-dinitro-p- 
cresol,  m.  p.  198°  ( methyl  ether,  m.  p.  172°).  2:3:5- 
Tribromo-p-cresol  yields  a  methyl  ether,  m.  p.  70°, 
b.  p.  311 — 314°/748  mm.,  which  on  nitration  with 
fuming  nitric  acid  yields  2  : 3-dibromo-5-nitro-p- 
cresol  (Zincke,  A.,  1905,  i,  879),  but  the  methyl  ether  of 
2:4:  6-tribromo-m-cresol,  m.  p.  78°,  b.  p.  308 — 
311°/748  mm.,  nitrates  normally  to  yield  the  methyl 
ether  of  2:4:  G-tribromo-G-nitro-m-cresol,  m.  p.  127°. 
Tribromoanisole  (Kohn  and  Fink,  A.,  1925,  i,  133) 
on  nitration  yields  2:4:  G-tribromo-3-nitroanisole, 
m.  p.  80 — 82°.  J.  W.  Baker. 

Monochloro-derivatives  of  wi-cresol.  G.  P. 
Gibson  (J.C.S.,  1926,  1424 — 1428). — Monochlorin¬ 
ation  of  m-cresol  in  carbon  tetrachloride  yields  a 
mixture  of  2-chloro-va-cresol,  m.  p.  55 — 56°  {methyl 
ether,  m.  p.  24-2°,  b.  p.  218-5°),  inferred  by  con¬ 
version  into  2-chloro-m-methoxybenzoic  acid,  4-chloro- 
m-cresol,  m.  p.  46°,  b.  p.  196°  {methyl  ether,  b.  p. 
212-5°;  acetate,  b.  p.  122 — 123°/11  mm.;  benzoate, 
m.  p.  40°;  p -tolvenesvlphonate,  m.  p.  96°),  and 
6-chloro-m-crcsol,  m.  p.  57°,  b.  p.  234°  {methyl  ether, 
b.  p.  213-5°;  acetate,  b.  p.  123 — 124°/li  mm.- 
benzoate,  m.  p.  86° ;  p -toluenesulplionate,  m.  p.  98°). 
The  ehloro-ni-cresols  were  converted  into  the  corre¬ 
sponding  chloro-7n-methoxybenzoic  acids,  which  were 
also  synthesised  from  2-,  4-,  and  6-nitro-??i-cresols, 
by  successive  methylation,  reduction,  substitution 
of  chlorine  for  the  amnio-group,  and  oxidation  of 
the  chloro-«i-tolyl  methyl  ethers.  G-Chloro-3-meth- 
oxy-o-toluidine,  m.  p.  47°,  b.  p.  140 — 142°/ll-5  mm. 
(acetyl  derivative,  m.  p.  170°) ;  2  : 5-dichloro-m- 
tolyl  methyl  ether,  m.  p.  52°,  b.  p.  119 — 120°/12-5  mm. ; 
G-chbro-2-nitro-m-tohyl  methyl  ether,  m.  p.  112°,  and 
G-chloro-3-methoxy-o-ioluidine,  m.  p.  50°,  b.  p.  145 — 
146°/12  mm.  (acetyl  derivative,  m.  p.  154°),  are 
described.  H.  Burton. 

Velocities  of  the  reactions  between  ethyl 
iodide  and  the  sodium  salts  of  various  sub¬ 
stituted  phenols  in  ethyl-alcoholic  solution. 
L.  J.  Goldsworthv. — See  this  vol.,  805. 

Separation  of  monohydric  phenols  and  mono¬ 
ethers  of  dihydric  phenols.  R.  Huerre  (J. 
Pharm.  Chim.,  1926,  [viii],  3,  507 — 509). — Experi¬ 
ments  on  the  separation  of  mixtures  of  phenol, 
guaiacol,  and  cresol  by  treatment  with  strontium 
hydroxide  proved  ineffective.  In  such  eases,  it  is 
necessary  to  demethylate  the  monoether  of  the 
dihydric  phenol.  B.  Fullman. 

Action  of  chlorosulphonic  acid  on  phenols. 
II.  Derivatives  of  resorcinol.  J.  Pollak,  E. 
Gebauer-Fulnegg,  and  E.  Bluhienstock  (Monatsh., 
1926,  46,  499 — 514;  cf.  this  vol.,  514). — The  action 
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of  chlorosulphonic  acid  on  resorcinol  at  tke  ordinary 
temperature  in  carbon  disulpkide  solution  yields 
resorcinol-4  :  6-disulpkonic  acid,  tke  potassium  salt 
of  which  is  converted  by  phosphorus  pentachloride 
at  140°  into  1  :  3-dichlorobenzene-4  :  6-disulpkonyl 
chloride,  m.  p.  123°  (see  A.,  1915,  i,  529),  and  by 
fusion  with  potassium  hydroxide  yields  phloroglucinol. 
If  a  larger  excess  of  chlorosulphonic  acid  is  used  and 
the  mixture  at  once  poured  into  concentrated' hydro¬ 
chloric  acid,  the  product  is  resorcinol- 4  :  G-disulphonyl 
chloride ,  m.  p.  179°,  rapidly  hydrolysed  by  water, 
and  yielding  the  disulphonamkle,  m.  p.  above  300°, 
and  the  disulphonanilide ,  m.  p.  262°,  which  couples 
with  diazotisedp-nitroaniline  to  give2-(4:' -nitrobenze?ie- 
azo)resorcinol-4 :  Q-disulphoruinilide,  m.  p.  247°. 
When  resorcinol  is  heated  at  110°  with  50  parts  of 
chlorosulphonic  acid,  it  is  converted  into  resorcinol- 
2:4:  6-trisidphonyl  chloride,  m.  p.  168°,  extremely 
readily  hydrolysed  by  water  (Irisulphonanilide,  m.  p. 
243°)  and  converted  by  phosphorus  pentachloride 
at  140°  into  1:2:  Z-trichlorobenzeneA  :  G-disulphonyl 
chloride ,  m.  p.  175°  ( disulphonanilide ,  m.  p.  100 — 
110°).  The  action  of  a  large  excess  of  chlorosulphonic 
acid  on  resorcinol  at  still  higher  temperatures  pro¬ 
duces  tricklorobenzoquinone,  m.  p.  165°,  tetra- 
chlorobenzoquinone,  m.  p.  270 — 2S0°,  chloranil,  and 
finally  percklorobenzene,  m.  p.  228°. 

G.  M.  Bennett. 

Alternating  effect  in  carbon  chains.  V. 
Aromatic  substitution  with  reference  to  the 
respective  roles  ox  polar  and  non-polar  dis¬ 
sociation  ;  relative  directive  efficiencies  of 
oxygen  and  nitrogen.  C.  K.  Ingold  and  E.  II. 
Ingold  (J.C.S.,  1926,  1310 — 132S). — Experiments 
were  made  on  the  nitration  of  derivatives  of  o-amino- 
phenol,  to  determine  the  relative  orienting  efficiencies 
of  the  oxygen  and  nitrogen  atoms.  Nitration  of 
aeeto-o-anisidide  gives  the  5-,  4-,  and  3-nitro-deriv- 
atives,  in  yields  of  74%,  13%,  and  1-5%,  respectively. 

4- Nitro-o-acetamidophanyl  acetate  has  m.  p.  183 — 184° 
and  4-nitro-o-acetamidophenol,  m.  p.  278°  (decomp.). 
Treatment  of  3-nitro-o-acetamidophenyl  acetate  with 
sodium  hydroxide  and  methyl  sulphate  gives  3 -nitro- 
aceto-o-anisklide,  m.  p.  158 — 159°,  which  is  hydro¬ 
lysed  to  3-nitro-o-anisidine,  m.  p.  75 — 76°.  4-  and 

5- Nitroaceto-o-anisidide  are  described,  m.  p.  174 — 
175°  and  153 — 154°,  respectively,  whilst  reduction  of 
2 : 6-dinitroanisole  gives  G-nitro-o-anisidine,  m.  p. 
67°  ;  6-nitroaceto-o-anisidide,  m.  p.  103 — 104°.  Nitr¬ 
ation  of  o-acetamidophenyl  acetate  gives  Z-nilro-o- 
acetamidophenyl  acetate,  m.  p.  183°,  in  23%  yield,  and 
5-nitro-o-aeetamidophenyl  acetate  in  48%  yield 
[! Z-nitro-o-acetamidophenol ,  m.  p.  169°;  5-nitro-o- 
acetamidophenol,  m.  p.  269°  (decomp.)],  whilst  the 
product,  m.  p.  202°,  formed  by  more  drastic  treat¬ 
ment  is  probably  3  :  5-dinitro-o-acetamidophenol. 
Heating  4-nitroanisidine  with  methyl  iodide  and 
methyl  alcohol,  followed  by  treatment  with  acetic 
.anhydride,  gives  d-nitro-'KS-dimethyl-o-anisidine,  m.p. 
38 — 39-5°,  4-nitroB$-methylaceto-o-anisidide,  m.  p. 
127 — 128°  ( i-nitro-'E-methyl-o-anisidine ,  m.  p.  87°; 
nitrosoamine,  m.  p.  119 — 120°),  and  4-nitro-Z{ox  5)- 
methylaceto-o-anisidide,  m.  p.  127 — 128°.  Nitration 
-of  ’N-methylaceto-o-ani-sidide,  b.  p.  158 — 160°,  m.  p. 


51 — 53°,  gives  5-nitro-'S-methylaceto-o-cmisidide,  m.  p. 
119 — 120-5°  (hydrotysable  to  o-nitro-'N-meUii/l-o- 
anisidine,  m.  p.  101 — 102°,  which  is  also  prepared  from 
5-nitroanisidine),  4-nit  ro-N  -methylaceto-  o-anisidide, 
and  3(or  G)-nitro-ld-methylaceto-o-aiiisidide,  m.  p. 
105 — 106°,  in  64%,  4%,  and  5%  yields,  respectively. 
o-Methylaminophenol,  m.  p.  88°,  gives  o-acetmethyl- 
amidophenyl  acetate,  b.  p.  160 — 170°/2  mm.,  m.  p. 
63 — 64°.  It  is  concluded  that  the  group  containing 
nitrogen  has  greater  op-directive  influence  than  that 
containing  oxygen.  The  question  of  aromatic  sub¬ 
stitution  is  discussed  at  length,  and  it  is  suggested 
that  both  polar  and  non-polar  dissociation  are  con¬ 
cerned  therein,  the  main  determining  condition  being 
the  electronic  constitution  of  the  reagent. 

E.  M.  Hamer. 

Acyl  derivatives  of  o-aminophenol.  I.  It.  E. 
Nelson  and  H.  L.  Davis  (J.  Amer.  Chem.  Soc., 
1926,  48,  1677 — 1679). — Treatment  of  o-acetamido- 
phenol  in  alkaline  solution  with  propionic  anhydride 
affords  a  product,  in,  p.  57 — 75°,  apparently  homo¬ 
geneous,  which  affords  o-acetamidophenol  on  hydro¬ 
lysis,  and  appears  to  be  o-acetamidophenyl  pro¬ 
pionate  in  equilibrium  with  a  small  proportion  of 
o-propionamidophenyl  acetate.  Similar  treatment  of 
o-propionamidophenol  with  acetic  anhydride  affords 
an  apparently  homogeneous  product,  m.  p.  85 — 103°, 
affording  o-acetamidophenol  on  hydrolysis,  which 
appears  to  be  o-propionamidophenyl  acetate  in 
equilibrium  with  a  small  proportion  of  o-acetamido¬ 
phenyl  propionate.  F,  G.  Willson. 

Acyl  derivatives  of  o-aminophenol.  II.  R.  E. 
Nelson  and  W.  O.  Aitkenhead  (J.  Amer.  Chem. 
Soc.,  1926,  48,  1680 — 1683). — n-Butyl,  m.  p.  87-5°, 
isobutyl,  m.  p.  86°,  n -propyl,  m.  p.  78°,  and  iso propyl 
o-hydroxycarbanilate,  m.  p.  85°,  were  prepared  by  the 
action  of  the  appropriate  alkyl  chloroformates  on 
o-aminophenol  in  ethereal  solution.  Treatment  of 
ethyl  o-hydroxycarbanilate  with  w-butyl  chloro- 
formate  affords  the  corresponding  carbethoxy-deviv- 
ative,  liquid,  which  is  identical  with  that  obtained 
when  the  acyl  groups  are  inserted  in  the  reverse  order, 
and  yields  ?i-butyl  o-hydroxycarbanilate  on  hydro¬ 
lysis.  On  distillation  in  a  vacuum,  the  dicarb- 
alkoxy- derivative  decomposes  with  formation  of 
a  crystalline  product,  m.  p.  64-5°,  which  also 
yields  w-butyl  o-hydroxycarbanilate  on  hydrolysis. 
Similarly,  the  introduction  of  carbo-n-propoxy-  and 
carbo-n-butoxy-groups  into  o-aminophenol,  in  either 
order,  yields  the  same  dicarbalkoxy-devivatixe,  liquid, 
which  on  hydrolysis  yields  n- butyl  o-hydroxyoarb- 
anilate,  and  on  distillation  yields  a  product,  m.  p. 
72 — 73°.  Treatment  of  isopropyl  o-hydroxycarb¬ 
anilate  with  n-propyl  chloroformate  affords  a  dicarb- 
alkoxy- derivative,  liquid,  whih  is  converted  into  a 
product,  m.  p.  54- — 56°,  on  distillation,  and  yields,  on 
hydrolysis,  a  mixture  of  n-  and  iso-propyl  o-hydroxy- 
carbanilates.  Introduction  of  the  carbo-w-  and  -iso- 
propoxy-groups  in  the  reverse  order  yields  a  liquid, 
which  on  hydrolysis  yields  a  similar  mixture,  m.  p. 
77-5 — -78°  (the  m.  p,  of. either  mixture  being  depressed 
by  the  presence  of  the  other),  which,  on  distillation, 
yields  a  product,  m.  p.  53-5 — 55-5°,  not  identical 
with  that,  .above,  of  m.  p.  54 — 56°.  Treatment  of 
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iso  butyl  o-hydroxycarbanilate  with  ?i-butyl  ehloro- 
formate  affords  a  liquid,  which,  on  hydrolysis,  affords 
a  mixture  containing  a  preponderance  of  isobutyl 
o-hydroxycarbanilate,  and,  on  distillation,  affords 
a  product  of  m.  p.  54 — 56°.  Treatment  of  n-butyl 
o-hydroxycarbanilate  with  isobutyl  chloroformate 
affords  a  liquid,  which,  on  hydrolysis,  yields  M-butyl 
o-hydroxycarbanilate,  and,  on  distillation,  yields  a 
'product,  m.  p.  63-5 — 64-5°.  F.  G.  Willson. 

Dehydration  of  glycols  derived  from  a-naph- 
thylgly collie  acid.  A.  McKenzie  and  W.  S. 
Dennler  (J.C.S.,  1926,  1596 — 1603 ;  cf.  ibid.,  1923, 
123,  79;  1924,  125,  844,  2105;  A.,  1924,  i,  729).— 
a-Naphthylglyeollic  acid,  m.  p.  98-5 — 99-5°  (silver 
salt  described),  is  prepared  from  a-naphthoic  acid  or 
from  a-naphthyl  methyl  ketone,  but  preferably  from 
magnesium  a-naphthyl  bromide  and  chloral  (a-naph- 
thylglycollamide,  m.  p.  134 — 135°).  Methyl  a-naph- 
thylglycollate  is  converted  by  means  of  magnesium 
phenyl  bromide  into  l-a.-naphthyl-2  : 2-diphenyl- 
cthylene  glycol ,  m,  p.  126 — 127°,  whilst  1-a-naphthyl- 
2  :  2-dimethylelhylene  glycol,  m.  p.  8T5— 82°,  and 
l-a-naphthyl-2  :  2-dibenzylcthylene  glycol,  m.  p.  174 — 
175°,  are  similarly  obtained.  l-a-Naphthyl-2  : 2- 
diphenylethylene  glycol  is  converted  by  cold  con¬ 
centrated  or  by  hot  dilute  sulphuric  acid  into  di- 
phenylacetonaphthone ;  this  change  is  regarded  as 
a  vinyl  dehydration,  involving  no  transposition  of 
phenyl.  Dehydration  of  l-a-naphthyl-2  -  2-dimethyl- 
ethylene  glycol  gives  a-naphthyl  isopropyl  ketone,  b.  p. 
304 — 306°/758  mm.,  but  dehydration  of  l-a-naph¬ 
thyl-2  :  2-dibenzylethylene  glycol  yields  a  substance, 
b.  p.  275 — 276°/15  mm.,  m.  p.  58 — 59°,  which  is 
probably  benzyl  benzyl-  a-naphthylmethyl  ketone, 
formed,  apparently,  by  a  semipinacolinic  transposition. 

F.  M.  Hamer. 

Oxidation  of  chaulmoogric  acid  by  perman¬ 
ganate.  G.  A.  Perkins  (J.  Amer.  Chem.  Soc., 
1926,  48,  1714 — 1725).- — Oxidation  of  chaulmoogric 
acid  by  alkaline  permanganate  at  about  2°  affords 
a-  and  (i-dihydroxydihydrochaulmoogric  acids  (cf. 
Barrowcliff  and  Power,  J.C.S.,  1907  ,  91,  557).  If 
the  reaction  mixture  is  heated  to  above  30°  after 
decolorisation  of  the  permanganate,  amorphous 
substances  are  formed,  together  with  a  crystalline 
substance,  m.  p.  94°,  probably  identical  with  the  lactone 
previously  obtained  ( loc  cit.)  from  methyl  hydroxy- 
ketodihydrochaulmoograte.  Direct  separation  of  the 
a-  and  (3-dihydroxy-acids  is  impossible  on  account  of 
the  formation  of  mixed  crystals,  and  is  best  effected 
by  conversion  into  the  o-acetone  ethers  (see  below), 
or  the  methyl  esters  of  these,  with  subsequent  hydro¬ 
lysis.  a-Dihydroxydihydrochaulmoogric  acid  has 
m.  p.  106°,  [a]')1)  +4-9°  in  alcohol.  In  presence  of 
mineral  acids,  it  reacts  with  acetone  with  formation  of 

an  o-acetone  ether, 9®  CH-[CH2]12*C02H 

2  0-CH-CH2-CH2 

m.  p.  64°  [a]g  +28-6°  ill  chloroform  (methyl  ester,  m,  p. 
70°,  [a];?  4-27-6°  in  chloroform).  (J-Dihydroxydi- 
hydrochaulmoogric  acid  has  m.  p.  78°  (-flH20)  or 
m.  p.  85°  (anhydrous),  [a]™  —38-2°  in  alcohol  [ methyl 
ester,  m.  p.  55°,  [a]:g  -34-3°  in  chloroform ;  o -acetone 
ether,  m.  p.  60°,  [a]:{J  —10-5°  in  alcohol  (methyl  ester, 
m.  p.  34-5°,  %];?  —8-7°  in  chloroform)].  Oxidation  of 


chaulmoogric  acid,  in  90%  acetic  acid  solution  at 
25°,  by  potassium  permanganate,  affords  ?i-penta- 
decane-ayto-tricarboxylic  acid,  together  with  y-keto- 
?i-pentadecane-aoi-dicarboxylic  acid  (loc.  cit.),  whilst 
similar  oxidation  of  the  dihydroxydihydroehaul- 
moogric  acids  yields  the  former  acid  only. 

F.  G.  Willson. 

Properties  of  conjugated  compounds.  I. 
Conjugative  associations  in  extended  “  con¬ 
jugated  systems.”  E.  H.  Farmer  and  J.  Ross 
(J.C.S.,  1926,  1570 — 1577).- — l-Methyl-A1-c?/cfohexen- 
3-one  and  ethyl  cyanoacetate  react,  giving  ethyl 
methylcycZohexenylidenecyanoacctate,  as  described 
by  Knoevenagel  and  Mottek  (A.,  1905,  i,  61),  but 
their  views  as  to  the  hydrolysis  and  methylation  of 
this  product  arc  incorrect.  It  is  converted  by 
potassium  hydroxide  into  an  acid,  m.  p.  149°,  which  is 
not  homogeneous  (ammonium  salt  prepared) ;  the 
silver  salt  on  treatment  with  methyl  iodide  yields 
two  isomeric  (maleinoid  and  fumaroid)  forms,  m.  p. 
74°  and  60°,  respectively,  of  methyl  1 -methyl- A1 -cy  do - 
hexenylidene-Z-cyanoacetate  (dibroinides,  m.  p.  77°  and 
65°,  respectively),  together  with  methyl  1-methyl- 
Ax-s-cydohexadienyl-Z-cyanoacetate,  m.  p.  42°.  The 
two  isomerides  are  also  prepared,  together  with  a 
substance,  m.  p.  8S°,  by  condensation  of  the  ketone 
with  methyl  cyanoacetate  in  presence  of  piperidine  at 
120 — 125°.  Treatment  of  any  one  of  the  three  esters 
with  sodium  methoxide  gives  the  same  equilibrium 
mixture  of  the  three.  Methylation  of  an  equilibrated 
mixture  gives  methyl  l-methyl-Al:3-cydohexadienyl- 
Z-a-cyanopropionate,  b.  p.  160°/11  mm.,  which  may 
be  converted  into  l-mclhyl-A1:3-cydohexadienijl-Z- 
propionitrile,  b.  p.  126°/11  mm.  Each  of  the  three 
esters  on  treatment  with  ammonia  gives  l -methyl- A1 - 
cydohexene-Z :  Z-dicyanoacetamide,  m.  p.  275°,  and 
the  ammonium  salt,  m.  p.  188°,  of  the  corresponding 
cyanimide,  m.  p.  195°,  which  products  are  also 
prepared  by  the  action  of  ammonia  on  mcthylcj/cio- 
hexenone  and  ethyl  cyanoacetate.  In  the  cyclo- 
hexenylidene  esters  described,  the  acrylic  group 
seems  to  be  preserved  as  a  definite  unit. 

F.  M.  Hamer. 

Structure  of  the  carboxyl  group.  A.  Steopoe 
(Bui.  Chim.,  Soc.  Romana  Stiinte,  1925,  28,  19 — 28). 

- — The  strength  of  a  carboxylic  acid,  R-C02H,  is 
increased  by  increasing  the  energy  of  the  R-C  linking ; 
e.g.,  benzoic  acid  is  much  stronger  than  tri- 
phcnylacetic  acid.  This  can  be  explained,  in  terms 
of  the  theory  of  variable  affinity,  only  by  assigning  to 
the  “  active  ”  carboxyl  group  the  formula  [•COz]H,  in 
which  the  hydrogen  is  directly  attached  to  the  carbon 
atom.  On  the  basis  of  the  classical  formula,  or  that 
of  Hantzsch  (A.,  1918,  i,  4),  the  opposite  effect  would 
be  expected.  The  new  formula,  moreover,  unlike 
Hantzsch’s,  is  analogous  to  Werner’s  co-ordination 
formulae  for  other  acids.  H.  E.  F.  Notton. 

Chemical  constitution,  physiological  action, 
and  physical  properties  in  a  series  of  alkyi. 
p-aminobenzoates.  R.  Adams,  E.  K.  Rideal, 
W.  B.  Burnett,  R.  L.  Jenkins,  and  E.  E.  Dreger 
(J.  Arner.  Chem.  Soc.,  1926,  48,  1758— 1770).— The 
following  p-nitrobenzoates  were  prepared  by  con- 
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densation  of  the  appropriate  alcohols  with,  p-nitro- 
benzoyl  chloride  in  benzene  in  presence  of  pyridine  : 
isopropyl,  m.  p.  108-5°;  sec. -butyl,  in.  p.  25°,  b.  p. 
136— 139°/2— 3  mm.,  <  1-5170,  1-1502;  tert.- 

butyl,  m.  p.  115-5°;  n -amyl,  b.  p.  159 — 161°/4  mm., 
nf,  1-5188,  d§S  1-1410;  and  allyl  p-nitrobenzoatc, 
m.  p.  28-5°,  b.  p.  165— 168°/13  mm.,  127— 128°/1— 2 
mm.,  ng  1-5459,  cQ  1-2283.  Reduction  to  the  corre¬ 
sponding  aminobenzoates  can  be  effected  by  iron  and 
hydrochloric  acid,  or,  except  in  the  case  of  the  allyl 
ester,  by  hydrogen  in  presence  of  platinum  oxide. 
The  following  new  esters  were  prepared  :  sec. -butyl, 
m.  p.  55°;  tert .-butyl,  m.  p.  109-5°;  and  n -amyl 
p-aminobenzoate,  m.  p.  53°.  The  anaesthetic  effect, 
on  goldfish,  of  the  following  p-aminobenzoates  is  in 
the  decreasing  order  :  methyl,  ethyl,  allyl,  isopropyl, 
feri.-butyl,  sec. -butyl,  n-propyl,  isobut}d,  ?i-butyl, 
and  m-amyl,  and  this  sequence  is  almost  exactly 
followed  by  the  surface  tensions  and  the  amyl 
acetate-water  partition  coefficients  of  the  esters. 

F.  G.  Willson. 

Walden  inversion.  X.  Reaction  between 
water  and  the  phenylchloroacetate  and  phenyl- 
bromoacetate  ions.  A.  M.  Ward. — See  this  vol,, 
805. 

Reduction  of  ethyl  dibenzylacetoacetate.  (Miss) 
E.  S.  Hill  (J.C.S.,  1926,  956). — By  the  interaction  of 
benzyl  chloride,  sodium  methoxide,  and  ethyl  aceto- 
acetate  in  methyl  alcohol,  there  is  obtained,  instead  of 
ethyl  dibenzylacetoacetate  (m.  p.  57°),  methyl  dibenzyl- 
acetate,  m.  p.  41°.  Fittig  and  Christ’s  dibenzyl- 
acetoacetic  acid  (A.,  1892,  962)  is  therefore  more 
probably  dibenzylacetic  acid,  m.  p.  89°,  which  is 
obtained  by  hydrolysis  of  ethyl  dibenzylaceto¬ 
acetate.  The  last-mentioned  ester  strongly  resists 
reduction,  but  by  the  action  of  a  large  excess  of 
sodium  on  an  ethereal  solution  of  the  ester  floating 
on  aqueous  sodium  hydroxide,  there  are  obtained, 
in  addition  to  dibenzylacetic  acid,  an  oil  (probably 
dibenzylacetone),  b.  p.  290°,  and  an  acid,  m.  p. 
152 — 153°,  which  is  probably  (J-hydroxy-aa-dibenzyl- 
butyric  acid.  C.  Hollins. 

Substituted  cinnamic  amides  and  acids.  H.  A. 
Harrison  and  H.  Wood  (J.C.S.,  1926,  1195 — 1199). — 
Condensation  of  p-nitrophenylacetonitrile  and  ?n-nitro- 
benzaldehyde  in  presence  of  piperidine  or  sodium 
ethoxide,  gives  3  :  4'-dinitro-a-phenylcinnamonitrile, 

l,  and  3  :  4'-d-iiiilro-ti-hydroxy-x-y)henylpropionitrile,  II, 

m.  p.  135 — 136°.  Sulphuric  acid,  pyridine,  or 
,  piperidine  converts  II  into  I.  When  I  and  II  are 

hydrolysed  with  sulphuric  acid,  an  amide  of  3  : 4'- 
dinitro-a-phenylcinnamic  acid,  III,  m.  p.  220°,  is 
obtained  from  I,  whilst  a  stereoisomeric  amide,  IV, 
m.  p.  272-5 — 273-5°,  is  obtained  from  II.  Amide  IV, 
on  further  hydrolysis  with  sulphuric  acid,  gives 
trans-3  ;  4'-dinitro-a-phenylcinnamic  acid  only, 
whereas  amide  III  furnishes  both  cis-  and  trans- 
3  :  4'-dinitro-a-phenylcinnamic  acids  (this  vol.,  604). 
Nitrous  acid  converts  amide  III  into  the  cis-form 
almost  entirely.  w-Nitrophenyl  p-nitrobenzyl  ketone 
is  prepared  from  amide  III,  thus  confirming  its  con¬ 
stitution  (Joe.  cit.).  H.  Burton. 


Hydropbtbalides.  I.  Action  of  magnesium 
alkyl  iodides  on  A2-tetrabydrophthalic  anhydride. 
S.  Berlingozzi  and  F.  P.  Mazza  (Gazzetta,  1926, 
56,  88—98;  cf.  A.,  1898,  i,  665;  1899,  i,  513).— 
By  the  action  of  magnesium  alkyl  iodides  on 
A2-tetrahydrophthalic  anhydride,  monoalkyltetni- 
hydrophthalides  are  obtained.  These  compounds 
give  (a)  by  oxidation  with  alkaline  permanganate, 
hydroxyalkylbenzoic  acids,  ( b )  by  reduction  with 
sodium  and  alcohol,  hydroxyalkylhexahydrobenzoie 
acids,  and  (c)  by  decomposition  with  strong  alkali, 
A1-tetrahydrobenzoic  acid,  an  alcohol,  and  hydrogen. 
The  following  compounds  are  described :  methyl- A°- 
tetrahydrophthalidc,  b.  p.  145°/13  mm. ;  elhyl-A.e-telra- 
hydrophthalide,  b.  p.  220°/80  mm. ;  pn>pi/Z-A6-fefra- 
hydrophthalidc,  b.  p.  lS5°/20  mm.  All  have  odours 
recalling  that  of  oil  of  celery  and  distil  without 
decomposition.  The  molecular  refractions  and  dis¬ 
persions  show  an  exaltation,  corresponding  with  the 
formulas  of  the  alkyltetrahydrophthalides. 

S.  B.  Tallantyre. 

Syntheses  in  organic  chemistry  by  radiant 
energy.  I.  Photosynthesis  of  -triphenyl- 
lactic  acid.  R.  de  Fazi  (Gazzetta,  1926,  56, 
186 — 191). — Exposure  to  sunlight  of  a  sealed  glass 
tube  containing  benzophenone  and  phcnylaeetie  acid 
in  benzene  solution  results  in  the  formation  of 
a^-triphenyl-lactic  acid,  benzyl  phenylacetate  ( ?), 
carbon  dioxide,  benzopinaconc,  and  a  pungent, 
yellow  oil,  b.  p.  315 — 322°,  which  is  probably  formed  by 
the  interaction  of  benzophenone  and  benzyl  phenyl¬ 
acetate  under  the  influence  of  light.  The  reactions 
involved  are  expressed  by  the  following  equations  : 

COPh,+CH.,Ph-CO,H— 0H-CPh2-CHPh-C02H ; 

2CH2Ph-C02H = CH2Ph-C0,-CH,Ph+ C02+H2 ; 
2COPh,+H2=OH-CPh2-CPh2-OH  “(cf.  Paterno  and 
Chicffi,“A.,  1911,  i,  65).  T.  H.  Pope. 

Synthetical  work  on  the  isoquinoline  alkaloids. 
II.  A  method  of  opening  the  rings  of  cyclic 
ketones.  G.  A.  Edwards  (J.C.S.,  1926,  813 — 817  ; 
cf.  D.R.-P.  411955). — Benzenesulphonyl-\-nitroso-[i- 
naphlhol,  m.  p.  124- — 125°  (decomp.),  is  converted  at 
its  m.  p.  into  an  isomeride,  m.  p.  141°.  On  hydro¬ 
lysis  with  8%  sodium  hydroxide  solution  at  60°,  the 
low-melting  compound  gives  o-cyanoaZfocinnamic 
acid,  m.  p.  137°,  whilst  the  high-melting  isomeride 
yields  o-cyanocinnamic  acid,  m.  p.  256°.  The  former 
acid  also  results  when  sodium  hydroxide  solution  is 
added  to  a  solution  of  l-nitroso-p-naphthol  and 
toluenesulphonyl  chloride  in  acetone  at  50- — 60°. 
Either  acid  gives  o-carboxycinnamic  acid,  m.  p.  182°, 
on  hydrolysis.  Electrolytic  reduction  of  the  crude 
alio -acid  yields  P-o -cyanophenylpropionic  acid,  m.  p. 
127°. 

o-Carbozycinnamonitrile,  m.  p.  169 — 172°,  was  syn¬ 
thesised  for  comparison.  Phthalideacetic  acid,  m.  p. 
151°,  prepared  by  electrolytic  reduction  of  phthalyl- 
acetic  acid,  is  converted  by  way  of  the  acid  chloride 
into  the  amide,  m.  p.  182 — 183°,  which  by  the  action 
of  phosphorus  pentoxide  gives  phthalideacetonitrile, 
m.  p.  111°;  this  gives  o-carboxycinnamonitrile  on 
hydrolysis. 

2-isoNitroso-l-hydrindone  is  converted  by  alkali 
and  benzenesulphonyl  chloride  into  o-carboxyphenyl- 
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acetonitrile,  m.  p.  126°.  2-Carboxy-4  :  5-dimethoxy- 
phenylacetonitrile,  in.  p.  166 — 167°,  and  2-carboxy- 
4  :  5-methylenedioxyphenylacetonitrile,  m.  p.  195°, 
arc  similarly  prepared.  C.  Hollins. 

Carboxylated  S-diketones.  G.  T.  Morgan  and 
C.  R.  Porter  (J.C.S.,  1926,  1256— 1262).— Condens¬ 
ation  of  ethyl  cz-chloro-m-toluate  {m-carbethoxybenzyl 
chloride),  b.  p.  140 — 150°/12  mm.,  with  sodium 
acetylacetone  gives  3-m-carbethoxybenzylacetylacetone, 
b.  p.  209 — 215°/12  mm.  {copper  derivative,  m.  p. 
173 — 176°),  which  on  hydrolysis  in  concentrated 
sulphuric  acid  furnishes  3-m-carboxybenzylacetyl- 
acetone,  m.  p.  130°  (alcohol)  or  115°  (benzene)  {mono- 
cupric  derivative,  decomp.  235 — 240°).  From  sodium 
butyrylacetono  by  similar  reactions,  3-m-carbethoxy- 
benzylbutyrylacelone,  b.  p.  200 — 201°/6  mm.  {copper 
derivative,  m.  p.  168 — 170°),  and  3-m-carboxybenzyl- 
butyrylacetonc,  m.  p.  100 — 112°  (aqueous  alcohol)  or 
78 — 90°  (benzene-petroleum),  {monocupric  derivative, 
m.  p.  176 — 178°;  dicupric  salt,  dccomp.  above  225°), 
are  obtained.  Hydrolysis  of  these  diketones  with 
dilute  aqueous  sodium  hydroxide  gives  m-carboxy- 
bmzylacelonc  {u>-accionyl-m-toluic  acid),  m.  p.  77°. 
The  carboxy-P-diketones,  which  exhibit  keto-enol 
isomerism,  form  two  types  of  metallic  derivatives, 
through  the  presence  of  the  chelate  radical  and  the 
carboxyl  group,  of  which  the  copper  and  beryllium 
compounds  have  been  specially  examined.  The 
dimetallic  salts  are  insoluble  in  organic  media,  but 
on  treatment  with  dilute  acid  yield  soluble  mono¬ 
metallic  derivatives,  in  which  the  metallic  atom  is 
probably  attached  to  the  chelate  group,  and,  in  the 
case  of  the  copper  derivatives,  revert  rapidly  to  the 
dimetallic  salt.  Alkaloidal  salts  of  beryllium  3-m- 
carboxybenzylbutyrylacetone  were  ill-defined  and  unsuit¬ 
able  for  resolution  of  the  metallo-diketone.  From 
ethyl  w-chloro-o-toluate  and  sodium  acetylacetone, 
3-o-carbethoxybenzylacetylacetone,  b.  p.  196°/14  mm. 
{copper  derivative,  m.  p.  168 — 170°),  was  obtained. 

H.  Burton. 


derivative,  m.  p.  190°) ;  n -propyl,  m.  p.  175°  {acetyl 
derivative,  m.  p.  179°) ;  isopropyl,  m.  p.  170° ;  n -butyl, 
m.  p.  168°  {acetyl  derivative,  m.  p.  134°) ;  isoamyl, 
m.  p.  149°;  glyceryl,  m.  p.  155°  (decomp.);  (i-c,hloro- 
ethyl,  m.  p.  229°;  and  fi-bromoethyl  ester,  m.  p. 
234 — 236°  (decomp.).  Treatment  of  (III),  or  of 
its  methyl  or  ethyl  ester,  in  alkaline  solution,  with 
excess  of  methyl  sulphate,  affords  the  methyl  ether 
(IV),  m.  p.  195°  {silver  salt,  yellow;  methyl  ester, 
in.  p.  153 — 154°;  ethyl  ester,  m.  p.  108°).  In  neutral 
solution,  a  mixture  of  the  methyl  ether  and  the  above 
methyl  ester,  m.  p.  153 — 154°,  is  obtained,  whilst 
if  the  ethyl  ester  of  (III)  bo  dissolved  in  methyl 
sulphate,  and  the  solution  treated  with  concen¬ 
trated  aqueous  alkali,  the  product  consists  chiefly 
of  the  tetramethyl  derivative,  (V),  m.  p.  93°,  and 
this,  on  hydrolysis  with  alcoholic  sodium  hydroxide, 
yields  2  :  5-dimethoxy-3  :  4  :  6-trimelhylbenzylidene- 

Me  O  Me 

(IV.)  Mc/N/NoO  Me/NoMe  (V.) 

MeOi^y^C-COaH  McO!x/!ch:C(COMc)2 

Me  CH  Me 

malonic  acid,  m.  p.  188°  (decomp.)  {silver  salt). 
When  fused  with  alkali,  or  heated  at  its  m.  p.,  the 
latter  affords  the  above  methyl  derivative,  m.  p. 
195°,  whilst  reduction  with  zinc  dust  and  acetic 
acid  yields  2  :  5-dimethoxy-3  :  4  :  G-trimethylbenzyl- 
malonic  acid,  m.  p.  154 — 155°,  and  oxidation  with 
neutral  permanganate  affords  2  :  5-dimethoxy-3  :  4  :  6- 
trimethylbenzaldehyde,  yellow,  m.  p.  84 — 85°  {oxime, 
m.  p.  132 — 134°).  The  aldehyde  loses  its  yellow 
colour  when  kept  in  the  dark,  and  regains  it  on 
exposure  to  sunlight.  On  reduction  with  sodium 
amalgam  and  methyl  alcohol,  it  yields  2  :  5-dimethoxy- 
3:4:  G-trimethylbenzyl  alcohol,  m.  p.  115 — 116° 
(acetate,  m.  p.  65 — 66°),  together  with  a  substance, 
m.  p.,  242 — 244°,  whilst  treatment  with  nitric  acid, 
d  1-4,  affords  nitrotrimethylbenzoquinone. 

F.  G.  Willson. 


Reaction  between  duroquinone  and  sodium 
malonic  esters.  L.  I.  Smith  and  F.  J.  Dobrovolny 
(J.  Amcr.  Chem.  Soo.,  1926,  48,  1693— 1709).— men 
duroquinone  is  boiled  in  benzene  solution  for  S — 10 
days  with  ethyl  sodiomalonate,  the  red,  amorphous 
sodium  salt  (I)  is  precipitated,  whilst  if  the  reaction 
is  carried  out  in  an  inert  atmosphere,  the  solution 
contains  duroquinol.  Treatment  of  (I)  with  acids 
affords  the  lactonic  ester  (II),  yellow,  m.  p.  184 — 185° 
(decomp.)  {acetyl  derivative,  m.  p.  177°),  which  is 
hydrolysed  by  concentrated  acids  or  alkalis  to  the 


Me 

Me/v0Na 

(I.)  n®  |XH 

°-\/!CH(C02Et)2 

Me 


Me  O 

O-l  I  CO 

\/\/ 


(H.) 


Me 


CH-C02Et 


corresponding  acid  (III),  yellow,  m.  p.  260°  (decomp.) 
[ammonium  salt ;  silver  salt,  greenish-yellow ;  anilide, 
yellow,  m.  p.  above  200°  (decomp.) ;  acetyl  derivative, 
m.  p.  218°].  Esters  of  (III)  can  be  prepared  either 
by  direct  esterification,  or  by  addition,  as  above,  of  the 
appropriate  alkyl  malonatc  to  duroquinone;  the 
following  are  described  :  methyl ,  m.  p.  214°  {acetyl 


Isomerisation  of  aldehydes  to  ketones.  Iso¬ 
merisation  of  di-p-tolylacetaldehyde  to  p-deoxy- 
toluin.  S.  Danilov  and  E.  Venus-Danilova  (J. 
Russ.  Phys.  Chem.  Soc.,  1926,  57,  347—356,  428— 
438). — See  this  vol.,  519,  726. 


Constituents  of  lichens.  I.  Constitution  of 
atranorin.  A.  S.  Peatt  (Helv.  Chim.  Acta,  1926,  9, 
650 — 669). — The  constitution  of  atranorin,  isolated 
from  the  lichen  Evernia  pmnastri,  L.  Ach.,  has 
been  established  and  is  represented  by  the  annexed 
ntm  n-rr  i.r  r\rr  formula.  Atranorin 

y —  / — .  was  isolated  by  the 

HO<f  y-CO-O-y  >CO.,H  method  of  Hesse  (A., 

Me  Me  “  1916’  i>  264 ’’  1  to 

Me  Me  3  g.  per  kg.  of 

dried  lichen),  m.  p.  194 — 195°,  and  is  pale  yellow, 
and  not  white  as  previously  described.  On  heating 
with  water  or  acetic  acid,  atranorin  is  converted 
into  methyl  (3-orcinolcarboxylate  (cf.  Walbaum 
and  Rosenthal,  A.,  1924,  i,  758),  which  is  hydro¬ 
lysed  by  sodium  hydroxide  into  S-orcinol  and 
atranol  (the  physciol  of  Hesse,  A.,  1895,  i,  298). 
Satisfactory  separation  of  the  two  products  cannot 
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be  effected  by  crystallisation  alone,  but  is  readily 
effected  by  sodium  hydrogen  carbonate  solution,  in 
which  the  ester  is  insoluble.  Atranol  (-j-0-5H2O) 
(semicarbazone,  m.  p.  273 — 275°;  oxime,  m.  p.  188 — 
190°;  tetra-acetate ,  m.  p.  137°;  anilide,  m.  p.  207 — 
209°)  on  reduction  by  the  Clemmensen  method  or 
catalytically,  yields,  among  other  products,  (3-orcinol 
(3  :  5-dihydroxy -p-xylene),  and  since  the  totra-acetate 
regenerates  the  parent  substance  on  hydrolysis, 
atranol  must  be  either  the  aldehyde  of  p-orsellinie 
acid  (3  :  5-diliydroxy -p-tolualdehyde,  cf.  Hoesch,  A., 
1913,  i,  474)  or  2  :  Q-dihydroxy-p-tolualdeJiyde,  m.  p. 
130 — 131°.  The  latter  compound  was  synthesised 
from  p-tolualdehyde  by  nitration  of  the  dichloride, 
acetylation  of  the  product  to  yield  3  :  S-dinilro-i- 
methylbenzylidene  diacetate,  m.  p.  103-5 — 104°, 
catalytic  reduction  of  this  to  the  diamine,  followed 
by  diazotisation  and  hydrolysis,  and  was  shown  to 
be  different  from  atranol.  The  structure  of  atranol 
was  confirmed  by  oxidation  by  potassium  perman¬ 
ganate  to  p-orsellinic  acid,  which  was  synthesised 
from  orcinol,  and  by  hydrogen  peroxide  in  alkaline 
solution  to  5-methylpyrogallol.  The  last  on  methyl- 
•ation  yielded  the  trimethyl  ether,  which  was  finally 
oxidised  by  potassium  permanganate  to  the  tri¬ 
methyl  ether  of  gallic  acid.  Hanna tommic  acid 
(Zopf,  A.,  1896,  i,  103),  obtained  as  its  ethyl  ester 
when  atranorin  is  heated  with  alcohol,  yields  on 
hydrolysis  atranol  and  carbon  dioxide,  and  is  there¬ 
fore  atranolcarboxylic  acid  (3  :  5-dihydroxy-p-tolu- 
•aldehyde-2-carboxylic  acid).  J.  W.  Baker. 

Method  for  determining  cfs-irans-isomerism 
in  cyclic  compounds.  G.  Vavon  (Bull.  Soc.  chim., 
1926,  [iv],  39,  666 — 673). — In  isomeric  compounds 
of  the  cis-trans  type  the  stcric  effect  of  the  two  sub¬ 
stituent  atoms  or  groups  is  regarded  as  more  important 
than  the  chemical  effect  in  determining  differences 
between  the  two  isomerides.  On  the  theory  of  steric 
hindrance,  the  reactions  of  the  cis-derivative  should 
be  slower  than  those  of  the  Zrans-isomeridc,  and  the 
difference  should  be  the  more  pronounced  the  greater 
the  accumulation  of  groups  at  the  position  of  cis- 
/rans-isornerism.  This  deduction  is  in  agreement 
with  observed  facts  in  the  catalytic  hydrogenation 
of  cinnamic  acids  and  their  methyl  esters  (A., 
1923,  i,  464,  891)  and  of  various  nonanones  (ibid., 
998).  From  steric  considerations,  it  is  shown  that 
in  the  reduction  of  1  : 2-alkylcycZohexanones  the 
cis-isomeride  should  be  formed  in  the  greater  pro¬ 
portion,  since  the  alkyl  group  protects  the  cis  and 
not  the  trans  valencies  of  the  ketone  group.  The 
cis-alcohol  should  esterify  more  slowly  than  the 
transform,  and  the  cis-ester  should  be  hydrolysed 
less  readily  than  its  Zrarcs-isomeride.  All  these 
requirements  of  the  theory  of  steric  hindrance  are 
in  harmony  with  the  facts  previously  observed  in 
the  hydrogenation  of  1  :  2-propylcycZohexanone  and 
1  :  2-cycZohexylq/cfohexanone,  Z-menthone  (A.,  1924, 
i,  1210),  and  cZ-camphor  (A.,  1925,  i,  1079),  and  with 
the  constitution  of  the  cis-  and  Zra?ts-isomcrides  as 
determined  by  Auwers’  method  (A.,  1920,  i,  721). 
In  the  case  of  menthyl  and  neomenthyl  isovalerates, 
.however,  the  cis-form  has  the  same  density  as  the  trans¬ 
form  and  a  lower  refractive  index.  -R.  Brightman. 


Action  of  calcium  hydride  on  organic  com¬ 
pounds.  HI.  Acetophenone.  C.  Porlezza  and 
U.  Gatti  (Gazzetta,  1926,  56,  265 — 277 ;  cf.  A., 
1925,  i,  78S). — Under  the  influence  of  calcium  hydride, 
acetophenone  at  its  b.  p.  condenses  slowly  to  give  a 
product  from  which  on  distillation  dypnone  is  isolated, 
with  small  quantities  of  s-triphenylbenzene,  a  sub¬ 
stance,  C32H250,  m.  p.  135-5°,  perhaps  a-dypno- 
pinacolin  (cf.  Delacre,  A.,  1892,  993),  and  also  pro¬ 
bably  ethylbenzene,  among  other  decomposition 
products.  E.  W.  Wignall. 

Influence  of  the  solvent  on  the  formation  of 
naphthyl  methyl  ketone.  A.  S.  Pfatt  and  A. 
Ofner  (Helv.  Chim.  Acta,  1926,  9,  669 — 671). — 
Contrary  to  the  work  of  Chopin  (A.,  1924,  i,  861 ; 
F.P.  536257,  1921),  a-naphthyl  methyl  ketone  (picrate, 
m.  p.  118°;  oxime,  m.  p.  137—138°)  possesses  no 
characteristic  odour,  but  the  p-isomeride  (picrate, 
m.  p.  82° ;  oxime,  m.  p.  145—146°)  has  a  strong  odour 
resembling  that  of  fl-naphthyl  methyl  ether.  The 
quantities  of  the  two  isomerides  formed  by  Chopin’s 
method  depends  on  the  solvent  employed,  the  pro¬ 
portions  of  the  a-  and  p-isomerides  being  65  :  35  in 
carbon  disulphide,  42  :  58  in  chlorobenzene,  and  11:89 
in  nitrobenzene.  Separation  by  means  of  fractional 
distillation  is  unsatisfactory,  but  is  readily  effected 
by  means  of  the  picrates,  the  <x-picrate  crystallising 
first  from  alcohol.  By  means  of  the  Beckmann 
change,  the  two  oximes  were  converted  into  the 
corresponding  aeetonaphthalides,  and  hence  to  the 
free  amines,  J.  W.  Baker. 

Action  of  organo-magnesium  compounds  on 
some  aromatic  ZV-dialkylamides.  N.  Maxim 
(Coinpt.  rend.,  1926,  182,  1393 — 1395). — Condens¬ 
ation  of  a  number  of  dialkylamides  with  magnesium 
alkyl  halides  in  benzene,  toluene,  or  ethereal  solu¬ 
tion  gave  solely  ketonie  derivatives  in  the  normal 
manner,  R-CO-NR'2+R''MgX  — >•  R-CO-R"+ HNR'2. 
No  trace  of  the  secondary  reactions  recorded  by 
Bouveault  (A.,  1905,  i,  116),  Busch  and  Fleisehmann 
(A.,  1910,  i,  728),  or  Blaise  and  Montagne  (A.,  1925, 
i,  633)  was  observed.  Benzdiethylamide,  phenyl- 
propiondietliylamide,  b.  p.  170°/11  mm.,  phenyl- 
acetamide,  diphenylacetamide,  and  dibenzylacet- 
amide  all  react  normally  with  magnesium  ethyl 
bromide  to  give  ketones;  diphenylmethyl  ethyl  ketone 
has  b.  p.  186°/14  mm.  (semicarbazone,  m.  p.  189 — 
190°),  and  fi-phenyl-a-benzylethyl  ethyl  ketone,  b.  p. 
205°/17  mm.  (semicarbazone,  m.  p.  160 — 161°). 
Phenylacetdiethylamide,  diphenylacetdiethylamide, 
m.  p.  64 — 65°,  and  dibenzylacetdiethylamide  (%-phmyl- 
a-benzylpropiondielhylatnide),  m.  p.  56°,  b.  p.  225°/ 
13  mm.,  do  not  react  with  magnesium  ethyl  bromide. 

H.  J.  Evans. 

Addition  of  halogen  to  distyryl  ketone.  F. 
Arndt  and  P.  Nachtwey  (Ber.,  1926,  59,  [B], 
1073—1074;  cf.  Hellthaler,  A.,  1915,  i,  267;  Arndt, 
ibid.,  1925,  i,  1307). — Addition  of  excess  of  chlorine 
to  distyryl  ketone  at  0°  gives  the  dichloride,  m.  p. 
128 — 129°,  whereas,  at  atmospheric  temperature, 
■the  tetrachloride,  m.  p.  138 — 139°,  is  produced. 
The  moreoc/tZoro-derivative,  m.  p.  80 — 81°,  and  the 
dichloride  dibromide,  m.  p.  178 — 179°  after  softening 
at  176°,  are  described.  H.  W-ren. 
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Reactivity  of  meso-substituted  anthracenes. 

l.  J.  W.  Cook  (J.C.S.,  1926,  1282—1287).— 
Anthraphenone  (9-benzoylantkracene),  conveniently 
prepared  by  the  action  of  benzoic  anhydride  on 
anthracene  in  presence  of  aluminium  chloride,  does 
not  form  additive  compounds  with  bromine  or  nitric 
acid,  but  yields  substitution  products,  viz.,  10 -bromo- 
anthraphenone ,  m.  p.  175 — 176°,  and  10-nitroanthra- 
phenone.  With  chlorine,  one  experiment  gave  the 
additive  compound,  9  :  10-dichloro-Q  :  10 -dihydro- 
anthraphenone,  decomp.  110 — 111°,  which  on  heating 
formed  lO-chloroanthraphenone,  m.  p.  164 — 165°,  and 
9-chloroanthracenc,  but  in  all  other  cases  sub¬ 
stitution  occurred.  Nitrogen  dioxide  forms  9  :  10- 
dinitro-9  :  10-dihydroanthraphenone,  decomp.  175°, 
which  passes  into  10-nitroanthraphenone  by  loss  of 
nitrous  acid.  The  effect  of  the  meso-benzoyl  group  is 
shown  to  resemble  that  of  other  negative  groups 
in  rendering  meso-additivc  compounds  unstable, 
which  is  in  harmony  with  Werner’s  theory  of  valency. 

H.  Burton. 

Preparation  of  monocyclic  ketones  with  more 
than  nine  ring  members.  M.  Naef  &  Co. — See 
B„  1926,  608. 

Preparation  of  substituted  ketopolyhydro- 
naphthalenes.  J.  D.  Riedel  A.-G. — See  B.,  1926, 
610. 

Isomerism  of  the  styryl  alkyl  ketones.  III. 
Methoxy-2-  and  4-hydroxystyryl  alkyl  ketones. 

A.  McGookin  and  D.  J.  Sinclair  (J.C.S.,  1926, 
157S — 1581). — -Both  forms  of  5-mcthoxy-2-hydroxy- 
styryl  methyl  ketone,  m.  p.  124°,  on  treatment  with 
alkali  give  the  sodium  salt  of  2  :  2' -dihydroxy -5  : 5'- 
dmethoxydistyryl  ketone,  m.  p.  158°.  The  colourless 
form  of  2-hydroxy-4-methoxystyryl  methyl  ketone, 

m.  p.  131°,  is  prepared  from  4-methoxysalicylalde- 
hyde  and  acetone.  With  alkali,  it  yields  the  sodium 
salt  of  2  :  2' -dihydroxy -4  :  i' -dimelhoxydistyryl  ketone, 
m.  p.  170°.  The  product,  m.  p.  83°,  obtained  from 
3-methoxysalicylaldehyde  and  acetone  (cf.  Heilbron 
and  Whitworth,  ibid.,  1923,  123,  238 ;  Nomura  and 
Nozawa,  A.,  1918,  i,  438)  is  regarded  as  a  hydrate 
of  2-hydroxy-3-methoxystyryl  methyl  ketone; 
Z-melhoxy-2-acetoxystyryl  methyl  ketone,  m.  p.  91°, 
is  described,  and  it,  like  the  corresponding  benzoyl 
derivative,  gives  on  hydrolysis  the  hydrated  com¬ 
pound  ;  this  is  converted  by  alkali  into  2  :  2' -di¬ 
hydroxy-3  :  3' -dimethoxydistyryl  ketone,  m.  p.  182°. 
The  substance,  m.  p.  77 — 77-5°,  described  by  Nomura 
and  Nozawa  (luc.  cit.)  is  not  regarded  as  2-hydroxy- 
3-methoxystyryl  methyl  ketone,  because  of  its  anom¬ 
alous  m.  p.  Addition  of  concentrated  alkali  to  a 
solution  of  the  yellow  form  of  4-hydroxy-3-methoxy- 
styryl  methyl  ketone  precipitates  the  sodium  salt  of 
the  colourless  form  of  the  ketone,  m.  p.  129° ;  both 
forms  are  very  stable.  With  alkali  they  yield  the 
sodium  salt  of  4  :  4' -dihydroxy -3  :  3’ -dimethoxydistyryl 
ketone,  m.  p.  142°  ( hydrate ,  m.  p.  121°). 

F.  M.  Hamer. 

Preparation  of  acyl  and  alkyl  derivatives  of 
resorcinol.  A.  R.  L.  Dohme,  E.  H.  Cox,  and  E. 
Miller  (J.  Amer.  Chem.  Soe.,  1926,  48,  1688—1693). 
— n -Hexoylresorcvnol  (2  :  i-dihydroxyphenyl  n -amyl 


ketone),  m.  p.  54-4 — 56°,  b.  p.  196 — 198°/6-7  mm.,  is 
obtained  in  75%  yield,  calculated  on  the  hexoic 
acid  consumed,  by  adding  resorcinol  (95  g.)  to  a 
solution  of  anhydrous  zinc  chloride  (125  g.)  in  hexoic 
acid  (300  g.)  at  125 — 135°,  and  stirring  the  mixture 
at  this  temperature  for  2  hrs.  (cf.  Johnson  and  Lane, 
A.,  1921,  i,  340).  On  reduction  with  zinc  amalgam 
and  dilute  hydrochloric  acid,  it  yields  n-hexylresorcinol , 
m.  p.  67-5—69°,  b.  p.  178— 180°/6— 7  mm.  The 
following  acyl-  and  alkyl-resorcinols,  obtained 
analogous^',  are  described,  all  b.  p.  being  at  6 — 7  mm.  : 
valeryl-,  m.  p.  58-5 — 60°,  b.  p.  190 — 192°,  and  amyl-, 
m.  p.  71-5 — 73°,  b.  p.  168 — 170°;  heptoyl-,  m.  p. 
48 — 50°,  b.  p.  204 — 206°,  and  heptyl-,  m.  p.  73 — 74-5°, 
b.  p.  186 — 1SS°;  octoyl-,  m.  p.  62-5 — 64°,  b.  p.  214 — 
216°,  and  octyl-,  m.  p.  74 — -15°,  b.  p.  199 — 201°; 
dodecoyl-,  m.  p.  84 — 85-5°,  b.  p.  237 — 239°,  and 
dodecyl-,  m.  p.  80 — 81-5°,  b.  p.  224 — 226°;  iso butyryl-, 
m.  p.  67 — 6S-5°,  b.  p.  173 — 175°,  and  isobutyl-,  m.  p. 
62 — 63-5°,  b.  p.  166 — 168°;  iso  valeryl-,  m.  p.  108 — 
110°,  b.  p.  183 — 185°,  and  isoamyl-,  m.  p.  61 — 62-5°, 
b.  p.  177—178°;  and  iso hexoyl-,  m.  p.  76 — 77-5°, 
b.  p.  192 — 194°,  and  isohexyl-resorcinol,  m.  p. 
70 — 71-5°,  b.  p.  182 — 183°.  Propylresorcinol  has 
m.  p.  81 — S2°,  and  butylresorcinol  has  m.  p.  47 — 
4S°  (cf.  Johnson  and  Lane,  loc.  cit.). 

F.  G.  Willson. 

Union  of  indone  and  (3-naphthaquinone  nuclei 
by  sulphur.  K.  Brass  and  G.  Mosl  (Ber.,  1926, 
59,  [B],  1266 — 1277). — 2  :  3-Dichloroindone,  m.  p. 
89 — 90°  (2  mols.),  is  converted  by  sodium  sulphide 
(1  mol.)  in  the  presence  of  water  at  50 — 60°  into 
3  :  W-dichloro-2  :  2 ' -di-indonyl  sulphide, 

CGH4<gg>C-S-C<g2>CcH4,  m.  p.  200°  [com¬ 
pound,  (G18H802Cl2S)2,SnClJ.  It  is  stable  towards 
concentrated  acids,  except  nitric  acid,  and  does  not 
yield  a  hydrazone  or  oxime.  It  is  transformed  by 
boiling  aniline  into  the  dianil  of  dichlorodi-indonyl- 
aniline,  m.  p.  250 — 260°  (decomp.).  Reduction  with 
zinc  dust  and  glacial  acetic  acid  converts  it  into 
1  :  1 ' -dihydrodi-indenylene,  C18H1202  ( dibenzoyl  deriv¬ 
ative).  It  could  not  be  oxidised  to  a  sulphoxide 
or  sulphonc.  Di-indonylenedithi-in, 

A  q  g  q ^  *s  readily  prepared  from  the 

sulphide  (1  mol.)  and  sodium  sulphide  (1  mol.)  or 
from  2  : 3-dichloroindone  (2  mols.)  and  sodium 
sulphide  (2  mols.).  It  shows  a  marked  tendency 
towards  contraction  of  the  ring,  thus  giving  deriv¬ 
atives  of  thiophen  or  q/efobutadiene.  Thus  with 
concentrated  sulphuric  or  nitric  acid  it  affords 
quantitatively  sulphur  and  di-indonylene  (truxene- 
quinone),  also  obtained  from  2  :  3-dichloroindone  and 
copper  powder ;  this  substance  is  reduced  by  zinc 
dust  and  acetic  anhydride  to  di-indenylene  (truxene). 
Reduction  of  di-indonylenedithi-in  in  alkaline  solu¬ 
tion  affords  1  :  l'-dihydroxydi-indenylene  (see  above), 
whereas  in  acid  solution  only  one  sulphur  atom  is 
removed  with  production  of  dihydroxydi-indenyl- 
thiophen,  m.  p.  235 — 238°  (decomp.).  Whilst  an 
oxime  or  hydrazone  could  not  be  prepared,  the 
action  of  aniline  at  low  temperature  affords  the 
normal  dianil  of  di-indonylenedithi-in,  whereas  the 
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boiling  reagent  yields  the  dianil  oiphenyldi-indonylene- 


thiazine 


9cHi 
’  CCN1 


-O— s— I 


(:NPh)-C*NPh-C-C:NPh 


6h4 


The  production  of 


anil  or  thiazine  is  always  accompanied  by  that  of 
di-indonylene. 

The  behaviour  of  3  :  4-dichloro-P-naphthaquinone 
towards  sodium  sulphide  differs  from  that  of  2  :  3-di- 
chloroindone,  since  2  mols.  of  the  quinone  require 
2  mols.  of  sodium  sulphide,  one  of  which  is  required 
for  reduction  to  the  quinol  with  which  reaction 
takes  place ;  subsequent  oxidation  of  the  solution 
yields  dichlorodi-^-naphthaquinonyl  sulphide,  m.  p. 
about  240°  (decomp.),  in  almost  theoretical  yield. 
Attempts  to  prepare  a  dithi-in  were  unsuccessful. 

H.  Wren. 


Molecular  weight  of  truxene  and  its  deriv¬ 
atives.  K.  Brass  (Ber.,  1926,  59,  [B],  1278 — 1279). 
— The  identity  of  di-indenylene  with  truxene  and 
di-indonylene  with  truxencquinone  (cf.  preceding 
abstract)  combined  with  the  mode  of  formation 
and  determinations  of  mol.  wt.  establishes  the 
bimolecular  structure  of  truxene  and  related  com¬ 
pounds.  H.  Wren. 

Oxidation  of  the  tribromo-  and  trichloro- 
derivatives  of  pyrogallol  1  : 3-dimethyl  ether. 
W.  H.  Hunter  and  A.  A.  Levine  (J.  Amer.  Chem. 
Soc.,  1926,  48,  1608 — 1614). — Treatment  of  pyrogallol 
1  :  3-dimethyl  ether  with  bromine  in  carbon  disulphide 
solution  below  0°  affords  4:5:  6-tribromopyrogallol 
1  :  3 -dimethyl  ellier,  m.  p.  133-5°  [ sodium  salt  (+4H30) ; 
benzoate,  m.  p.  129 — 130°;  acetate,  m.  p.  113 — 114°]. 
Chlorine  affords  similarly  4:5:  6-trichloropyrogallol 
1  :  3-dimethyl  ether,  m.  p.  121-5°  ( benzoate ,  m.  p.  103 — 
104°;  acetate,  m.  p.  102 — 103°).  Oxidation  of  tri- 
bromopyrogallol  1  :  3-dimethyl  ether  with  chromium 
trioxide  in  cold  glacial  acetic  acid  affords  3  :  5-di- 
bromo-2  : 6-dimethoxybenzoquinone  (I)  (cf.  Will, 
A.,  1888,  457)  in  40%  yield.  In  cold  50%  acetic 
acid,  similar  oxidation  affords  3  :  5-dibrcnno-G-meth- 
oxy-2-{3'  :  4'  :  5' -tribromo -2'  :  6' -dimethoxyphenoxy)  - 
benzoquinone  (II),  red,  m.  p.  214°,  in  40%  yield, 
whilst  at  50 — 60°,  traces  of  (I)  and  a  colourless 
substance,  m.  p.  198 — 199°,  are  also  obtained.  Lead 
dioxide  in  cold  glacial  acetic  acid  affords  similarly 
(II)  in  60%  yield,  with  a  small  proportion  of  (I), 
lead  dioxide  in  benzene  affords  (II)  in  70%  yield, 
whilst  sodium  nitrite  in  glacial  acetic  acid  affords 
(II)  in  25%  yield.  Reduction  of  (II)  with  sulphur 
dioxide  in  aqueous  acetone  affords  the  corresponding 
quinol  as  an  uncrystallisable  oil  ( acetate ,  m.  p.  150-5 — 
151-5°).  '  ' 

Oxidation  of  4:5:  6-trichloropyrogallol  1  :  3-di¬ 
methyl  ether  with  chromium  trioxide  in  glacial 
acetic  acid  affords  3  :  5-dichloro-2  :  6-dimethoxy¬ 
benzoquinone  (cf.  Graebe  and  Hess,  A.,  1905,  i,  698), 
whilst  chromium  trioxide  in  50%  acetic  acid  at  50 — 
60°  affords  3  :  5-dicMoro-2  :  6-dimethoxy -2-(3'  :  4' :  5'- 
trichloro  -  2' :  6'  -  dimethoxyphenoxy)benzoquinone,  red, 
m.  p.  211°,  together  with  a  trace  of  a  colourless 
substance.  3  :  5-Dibromo- 2  :  6-dimethoxy  quinol  di- 
acetate,  m.  p.  100 — 101°,  and  3  :  5-dichloro-2  :  6- 
dimethoxyquinol  diacetate,  m.  p.  75°,  were  prepared. 

F.  G.  Willson. 


Oxidation  of  trichlorophenol.  W.  H.  Hunter 
and  M.  Morse  (J.  Amer.  Chem.  Soc.,  1926,  48, 
1615 — 1624;  cf.  preceding  abstract). — Oxidation  of 
2:4:  6-trichlorophenol  with  chromic  acid  in  glacial 
acetic  acid  at  30 — 40°  (cf.  Kehrmann  and  Tiesler, 
A.,  1890,  241)  affords  2  :  6-dichlorobenzoquinone  in 
27%  yield,  together  with  6-chloro-2-(2'  :  4'  :  Q'-tri- 
chlorophenoxy)benzoquinone  (I),  yellow,  m.  p.  134 — 
135°  (cf.  Ling,  J.C.S.,  1892,  61,  559).  The  latter  is 
also  obtained  by  the  oxidation  of  trichlorophenol 
with  lead  dioxide  in  glacial  acetic  acid  or  benzene, 
but  is  accompanied,  in  the  last  case,  by  2  :  6-di- 
(2'  :  4' :  6' -lrichlorophenoxy)benzoquinone  (II),  deep 
yellow,  m.  p.  245°.  Reduction  of  (I)  with  sulphur 
dioxide  in  aqueous  acetone  affords  the  corresponding 
quinol,  m.  p.  169°,  which  is  also  formed,  together 
with  6-chloro-5-anilino-2-trichlorop>henoxybenzoquinone 
(III),  red,  m.  p.  194°,  by  the  action  of  aniline  (0-5 
mol.)  on  (I)  in  presence  of  alcoholic  hydrochloric 
acid.  Reduction  of  (III)  with  stannous  chloride 
affords  the  corresponding  quinol,  m.  p.  156°  ( triacelyl 
derivative,  amorphous).  Treatment  of  (1)  with 
excess  of  aniline  affords  6-chloro-2  :  5-dianilino- 
benzoquinone  (cf.  Niemeycr,  A.,  1885,  1065)  whilst 
treatment  with  methylaniline  (0-5  mol.)  yields 
6-chloro-5-mcthylanilino-2-{trichlorophenoxy)bcnzoquin- 
one,  blue,  m.  p.  164°.  Reduction  of  (II)  with  stannous 
chloride  affords  the  corresponding  quinol,  m.  p.  235° 
{diacetate,  m.  p.  238°),  whilst  treatment  with  excess 
of  aniline  affords  2  :  5-dianilino-6-{lrichloro2)henoxy)- 
benzoquinone,  m.  p.  189°.  The  formation  of  the 
above  oxidation  products  is  taken  to  indicate  the 
intermediate  production  of  unsaturated  radicals. 

F.  G.  Willson. 

Derivatives  of  p-methylanthraquinone.  VIII. 
Bromination  of  1  :  8-dinitro-2-methylanthra- 
quinone.  R.  Eder  and  O.  Manotjiuan  (Helv. 
Chim.  Acta,  1926,  9,  676— -67S). — On  treatment  with 
bromine  at  170 — 180°  in  nitrobenzene  solution, 
1  :  8-dinitro-2-methylanthraquinone  yields  o-brorno- 
1  :  S-dinitro-2-methylanthraquinone,  m.  p.  249 — 250°, 
which  on  oxidation  with  nitric  acid  and  chromium 
trioxide  yields  1  :  8-dinitroanthraquinone-2-carboxylic 
acid,  thus  proving  that  the  bromine  has  entered  the 
side-chain.  Attempts  to  replace  the  bromine  by 
hydroxyl  were  unsuccessful,  and  treatment  with 
80 — 90%  sulphuric  acid  yielded  3-bromo-8{  l)-nitro- 
1(  V)-aminoanthraquinone-2-carboxylic  acid. 

J.  W.  Baker. 

Derivatives  of  p-methylanthraquinone.  IX. 
Action  of  sulphite  on  1:5-  and  1  :  8-dinitro- 
2-methylanthraquinone.  R.  Eder  and  O.  Manotj- 
kian  (Helv.  Chim.  Acta,  1926,  9,  679). — When  heated 
with  a  20%  sulphite  solution  for  8 — 10  hrs.,  1  :  8-di- 
nitro-2-methylanthraquinone  passes  into  solution, 
whilst  the  corresponding  1  :  5-dinitro-compound  is 
not  attacked ;  hence  this  method  can  be  employed 
for  the  separation  of  the  two  isomerides  from  the 
mixture  obtained  by  nitration  of  2-methylanthra- 
quinone.  J.  W.  Baker. 

Action  of  thionyl  chloride  on  hydroxyanthra- 
quinones.  II.  Quinizarin.  A.  Green  (J.C.S., 
1926,  1428 — 1437). — Boiling  thionyl  chloride  con¬ 
verts  quinizarin  into  10 -chloro-l -hydroxy -4  :  9 -anthra- 
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.quinone  (annexed  formula),  m.  p.  225 — 226°,  which 
is  reconverted  into  quinizarin  by  hot 
£}  OH  concentrated  sulphuric  acid,  hot 
sodium  or  potassium  hydroxides,  heat- 
f  I]  I  ||  ing  with  methyl  alcohol,  ethyl  alcohol, 
or  acetic  acid  under  pressure.  The 
Cl  q  red  colour  of  the  compound  supports 
the  suggested  structure.  Ethyl  alcohol 
with  3%  hydrochloric  acid  converts  the  chloro- 
compound  into  10-etkoxy-l-hydroxy-4: :  d-anthraquin- 
oiie,  m.  p.  135°,  which  also  gives  quinizarin  on 
treatment  with  hot  concentrated  sulphuric  acid, 
whilst  acetylation  converts  it  into  diacctylquinizarin. 
Condensation  with  aniline  and  p-toluidinc  gives  an 
ttiidwio-dcrivative,  dccomp.  290°,  and  a  -p-toluidino - 
derivative,  softens  280 — 310°,  whilst  in  the  presence 
of  boric  acid  a  dianilino-denvative,  m.  p.  above  310°, 
and  a  di-jp-toluidino-deTivativo,  dccomp.  305°,  are 
obtained.  l-ChloroA-acetoxyanlhraquinone,  m.  p. 
176 — 177°,  on  hydrolysis  gives  pure  l-chloro-4- 
hydroxyanthraquinone,  m.  p.  192 — 193°,  which  is 
unaffected  by  hot  concentrated  sulphuric  acid. 
Diacetylquinizarm  exists  in  two  polymorphic  forms, 
in.  p.  207—208°  and  200—201°.  H.  Burton. 


Violanthrone  dyes  from  benzofluorenones. 
E.  Georoeacopol  (Bui.  Chim.,  Soc.  Romana  Stiinte, 

1925,  28,  3 — 18). — The  method  of  Schaarschmidt  (A., 

1918,  i,  434)  may  be  applied  to  the  synthesis  of  the 
hitherto  inaccessible  benzo-substituted  benzanthrones 
and  the  corresponding  violanthrones  and  i ,so viol - 
anthrones.  When  1  :  9-benzanthrone-2'-carboxylie 
acid  is  fused  with  alcoholic  potassium  hydroxide, 
violanthrone- 1  :  12- dicarboxylic  acid  (for  numbering 
see  A.,  1925,  i,  1430)  is  formed  at  185°,  and  viol¬ 
anthrone  itself  at  350°.  2'-Benzoyl-l  :  9-benz- 
anthrone  yields  at  160 — 200°  1  :  12-dibenzoylviol- 
anthrone,  a  bluish- violet  dye.  1-Phcnylnaphtlialene- 
2'  :  3-dicarboxylic  acid  is  converted  on  bromination 
into  4:-bromo-l-phenylnaphlhalene-2’ :  3-dicarboxylic 
acid,  m.  p.  2S2°.  3' -Bromo-2' -benzoylbenzanthrone, 

prepared  from  the  latter  by  the  Eriedel-Crafts  method, 
affords,  on  alkaline  fusion  at  165°,  6  :  12-dibenzoyl- 
isoviolanthrone,  a  pure  blue  dye.  Violanthrone  dyes 
may  also  be  prepared  directly  from  benzofluorenones 
by  alkaline  fusion  at  345°.  Under  these  conditions, 
3  :  4-benzofluorenone-l-carboxylic  acid  gives  45%  of 
violanthrone  and  1 -benzoyl-3  :  4-benzofluorenonc  60% 
of  a  violet  dye.  H.  E.  E.  Notton. 

Mono-oxamic  acids  of  diaminoanthraquinones. 
British  Dyestuffs  Corpn.,  Ltd.,  H.  M.  Bunbury, 
and  R.  Robinson— See  B.,  1926,  528. 

Benzanthrone  dyes  and  intermediates.  R.  F. 
Thompson,  J.  Thomas,  and  Scottish  Dyes,  Ltd. — 
See  B.,  1926,  576. 

Natural  musk.  H.  Walbaum  (J.  pr.  Chem., 

1926,  [ii],  113,  166—170;  cf.  A.,  1906,  i,  595).— 
Muskone,  aD  —10°  6',  possibly  a  methylpenta- 
decanone,  on  repeated  oxidation  with  sodium  di- 
ehromate  and  sulphuric  acid  yields  an  inactive, 
dibasic  acid,  C^H^O*,  m.  p.  53—58°,  b.  p.  237°/ 
3  mm.,  not  obtained  pure;  the  barium  and  silver 
salts  are  described.  The  ketone  is  readily  reduced 


by  sodium  and  amyl  alcohol  to  the  corresponding 
alcohol,  muslcol,  m.  p.  3S°;  phenylcarbamate,  m.  p. 
97 — 98°;  formate,  b.  p.  173 — 178°/8  mm.  Muskon- 
oxime,  m.  p.  46°,  is  converted  into  the  isooxime,  m.  p. 
90 — 95°,  when  warmed  with  sulphuric  acid.  Valeric 
acid  is  shown  to  be  present  in  musk  oil. 

J.  S.  H.  Davies. 

Cochineal  and  kermes.  E.  Justin-Mueller 
(Bull.  Soc.  chim.,  1926,  [iv],  39,  791— 792).— The 
greater  fastness  towards  alkali  and  to  transpiration 
tests  of  the  colouring  matter  from  kermes  (kermesic 
acid)  as  compared  with  that  from  cochineal  is  attri¬ 
buted  to  a  polyhydrie  benzene  radical  in  Dimroth’s 
formula  (A.,  1910,  i,  487)  as  compared  with  a  poly- 
hydric  naphthalene  nucleus  in  the  carminic  acid 
molecule  (A.,  1909,  i,  485).  R.  Brightman. 

Isoprene  and  caoutchouc.  IX.  Formation  of 
cyclocaoutchouc  from  caoutchouc  hydrogen 
halides.  H.  Staudinger  and  W.  Widmer  (Helv. 
Chim.  Acta,  1926,  9,  529 — 549). — Prolonged  treat¬ 
ment  of  caoutchouc  hydrochloride  or  bromide  with 
zinc  dust  in  boiling  toluene,  xylene,  or  tetralin 
solution  without  passing  in  a  stream  of  hydrogen 
halide  yields  an  isomeric  monocyclic  caoutchouc  which 
contains  only  half  the  number  of  double  linkings 
present  in  the  original  molecule,  and  for  which  the 
following  constitution  is  suggested  : 

a-CH2-CMe-[CH2]2-CH:C-[CH2]3-CMe-[CH2]2-CH:C-[CH2]2- 

1 - ch2  ’  1 - - - ch2 

or 

(3  •  •  •  CH2-CMe-[CH2]3-C-[CH2]3-CMe-[CH2]3-C-CH2  ■  •  •. 

“  I - — CH  ’  1 - - — — CH 


If  a  stream  of  hydrogen  halide  is  passed  during  the 
reduction,  a  -polycyclic  caoutchouc,  (CggH^)^  df  0-992, 
n\\  1-5387,  heat  of  combustion  10,500  cal./mol., 
which  has  one  double  linking  (unaffected  by  further 
reduction)  for  every  four  isoprene  mols.  present,  is 
produced.  The  molecular  complexity  of  the  product 
(and  hence  also  its  m.  p.)  is  greater  the  lower  the  b.  p. 
of  the  solvent  employed  in  the  reduction.  The  same 
products,  but  less  pure,  are  obtained  if  iron  or  tin 
is  used  for  the  reduction.  Similar  reduction  of 
y-chloro-y-ethylnonane  and  l-bromo-4-methyl-l- 
cthylcyclohexane,  yields  only  the  ethylenic  hydro¬ 
carbons  without  ring  formation  occurring,  but 
(3£-dichloro(dibromo)-(3£-dimethylheptane  yields  a 
mixture  of  a-  and  (3-cycZogeraniolenes,  hence  for  ring 
formation  to  occur  it  is  necessary  to  have  a  second 
halogen  atom  in  the  S-position  to  the  first.  Poly¬ 
cyclic  caoutchouc  has  no  elastic  properties,  and  on 
reduction  with  hydrogen  at  50  atm.  and  270°  in  the 
presence  of  a  nickel  catalyst,  it  yields  a  dihydro- 
compound,  C20H34  (saturated  to  bromine),  which  is 
also  obtained,  unexpectedly,  by  a  similar  reduction 
of  monocyclic  caoutchouc.  Oxidation  with  ozone  or 
potassium  permanganate  yielded  caoutchouc  oxide 
(CgHgO)*  (cf.  Pummerer  and  Bukhard,  A.,  1923, 
i,  49),  whilst  nitric  acid  yielded  the  same  products 
as  were  obtained  from  caoutchouc,  and  hence  in  the 
latter  case  ring  formation  probably  precedes  oxid¬ 
ation.  Polycyclic  caoutchouc  decomposes  when 
heated  either  at  atmospheric  pressure  or  in  a  high 
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vacuum  (350°),  yielding  products  similar  to  those 
obtained  from  caoutchouc  (cf.  following  abstract). 

J.  W.  Baker. 


Isoprene  and  caoutchouc.  X.  Behaviour  of 
caoutchouc  on  heating.  H.  Stau dinger  and  E. 
Greiger  (Helv.  China.  Acta,  1926,  9,  549 — 557). — 
The  m.  p.  of  caoutchouc  is  lower  in  air  than  in  a 
vacuum,  since  liquefaction  is  favoured  by  auto- 
oxidation.  Heated  in  a  vacuum  or  an  inert  atmo¬ 
sphere,  caoutchouc  is  stable  up  to  200°,  above  which 
temperature  a  polycyclic  caoutchouc,  (C6H8)35,  with 
similar  properties  to  that  obtained  from  caoutchouc 
hydrochloride  or  bromide  (cf .  preceding  abstract),  but 
containing  one  double  linking  for  every  five  isoprene 
residues,  is  formed,  a  50%  yield  being  obtained  at 
300 — 320°.  At  this  temperature,  from  the  dis¬ 
tillable  products  can  be  isolated  a  eyefohexadiene, 
b.  p.  72 — 73°,  a  tetrahydrotoluene,  b.  p.  103 — 105°, 
a  little  isoprene,  and  40%  of  pure  dipentene,  together 
■with  sesquiterpenes  and  higher  terpenes.  At  350 — 
400°,  the  polycyclic  caoutchouc  is  decomposed,  yielding 
a  mixture  of  higher-boiling,  cyclic  hydrocarbons 
from  which  no  simple  substance  was  isolated,  but  no 
dipentene  is  formed  in  this  decomposition.  Com¬ 
plete  pyrogenic  decomposition  of  caoutchouc  either 
at  atmospheric  pressure  or  in  a  vacuum  yields  90 — 
95%  of  distillable  products.  When  caoutchouc  is 
heated  in  ether  solution  at  250°  for  2  days,  conversion 
into  the  polycyclic  caoutchouc  is  quantitative,  and 
is  probably  represented  thus  : 

•  •  *CH2-CMe:CH-[CH2]2-CMe:CH-[CH.,]„-CMc:CH-CH2-  •  • 

>-CH2,G[CH2]3<>[CH2]3'(>CH2  •  • Reducfcion  of  the 

ch2xch/  xch/  \ 

polycyclic  caoutchouc  with  hydrogen  at  85  atm.  and 
290 — 295°  with  a  nickel  catalyst  yields  a  hydropoly- 
cyclic  caoutchouc,  (C,5H42h,  mol.  wt.  2050,  ?i|J  1-5263, 
d>  0-986.  “  J.  W.  Baker. 

Resin  of  Hevea  rubber.  G.  S.  Whitby,  J. 
Dolid,  and  F.  H.  Yorston  (J.C.S.,  1926,  1448 — 
1457).— -In  the  resin  which  forms  about  3%  of  plant¬ 
ation  rubber  the  following  substances  have  been 
identified:  a  steryl  ester,  C17H3302-C2TH4g,  m.  p.  83°, 
[a]g  —11-1°,  -10-8°  (all  rotations  measured  in  chloro¬ 
form),  which  on  hydrolysis  yields  a  sterol,  C27H4G0, 
m.  p.  133 — 134°,  [<x]j>  —23-2°,  the  acetate  of  which 
has  m.  p.  113 — 114°,  and  an  acid,  C17H3102,  m.  p. 
73 — 75°  ( silver  salt,  C17H3:.02Ag) ;  a  sterol,  C27H4602, 
m.  p.  125°,  [ajf,1'5  —24-6°,  which  yields  an  acetate, 
m.  p.  114 — 115°,  [ajjj  —30-6°,  a  propionate,  m.  p. 
98°,  [a]“  -29-4°,  and  a  benzoate,  m.  p.  144: — 145°, 
[a]ff  —20-7°;  a  sterol  glucoside,  probably  sitosterol 
d-glucoside,  which  forms  an  acetate,  m.  p.  165°, 
[<x]u  —22-4°,  and  a  benzoate,  m.  p.  193°,  [a]'j;  4-15-7°, 
+  16-1°;  d-valine;  quebracliitol ;  stearic,  oleic,  and 
linoleic  acids.  These  three  acids  make  up  the 
greater  proportion  of  Hevea  resin,  which  renders  this 
resin  unique  amongst  resins  in  general. 

C.  J.  Still. 

Terpene  and  sesquiterpene  of  Mitsuba-zeri. 
N.  Herao  (Bull.  Chem.  Soc.  Japan,  1926,  1,  74 — 79). 
— See  this  vol.,  408. 


Constitution  of  oxidation  products  obtained 
by  the  action  of  chromyl  chloride  on  terpenes, 
as  deduced  from  a  new  interpretation  of  the 
reaction.  J.  Sword  (Chem.  News,  1926,  133, 
1 — 4). — Chromyl  chloride  combines  with  certain 
hydrocarbons  either  by  addition  of  2Cr02CL>  at  a 
double  linking,  or  by  displacing  and  combining  with 
two  hydrogen  atoms  from  adjacent  carbons  or  even 
from  a  single  methyl  group.  Decomposition  of  the 
additive  compound  yields  aldehydes,  and  ketones  or 
diketones,  according  to  circumstances. 

B.  W.  Anderson. 

Methylene  derivatives  of  menthone.  H.  Rtjpb 
and  A.  W.  Gubler  (Helv.  Chim.  Acta,  1926,  9,  582 — 
591).  —  Catalytic  reduction  of  pulegone  yields 
d-menthone,  whilst  from  the  mother-liquors  of  the 
semicarbazone  formation  is  obtained  another  serni- 
carbazone,  m.  p.  176°,  from  which  the  regenerated 
menthone  has  b.  p.  S9°  ( ?  98°)/ll  mm.,  but  [a]D  +6-0° 
to  +  13-S0.  Hydroxymethylcnementhone,  prepared  in 
55 — 65%  yield  by  a  modification  of  the  method  of 
Bishop,  Claisen,  and  Sinclair  (A.,  1895,  i,  62),  using 
sodamide  in  place  of  sodium,  on  oxidation  with  ozone 
yields  a-methyl-a-isopropyladipic  acid  (cf.  Semmler 
and  McKenzie,  A.,  1906,  i,  373),  and  on  catalytic 
reduction  yields  manthylcarbinol,  b.  p.  129 — 130°/ 
11  mm.,  0-9S75  (acetate,  b.  p.  147 — 148°/11  mm.; 
formate,  b.  p.  141 — 142°/11  mm.;  benzoate,  b.  p. 
118°/high  vac.;  p -nitrobenzoate,  m.  p.  102 — 103°). 
In  some  distillations  of  the  crude  carbinol,  probably 
when  traces  of  nickel  remained,  explosive  heating 
occurred  at  130°,  and  subsequent  distillation  then 
yielded  methylmenthone,  methylenemcnthone  (see 
below),  and  s -dimenthylelhane,  b.  p.  197°/11  mm., 
together  with  its  isomeride ,  b.  p.  224°/ll  mm.,  both 
products  being  also  obtained  by  the  method  pre¬ 
viously  employed  for  the  preparation  of  s-dicamphyl- 
ethane  (Rupe  and  Akermann,  A.,  1919,  i,  335). 
MethylenemerUhone,  b.  p.  9S°/11  mm.,  cP  0-9226,  is 
also  obtained  by  dehydration  of  the  carbinol  with 
calcium  chloride  or  sulphuric  acid  (d  1-675).  On 
oxidation  with  ozone  or  potassium  permanganate, 
it  yields  y-acetyl-a-fsopropylbutyric  acid,  whilst 
with  chromic  acid  is  obtained  an  aldehyde,  C11H1402, 
b.  p.  114 — 115°/11  mm.,  d20  1-032  (oxime,  m.  p.  146°  ; 
semicarbazone,  m.  p.  221 — 222°),  which  is  provisionally 
regarded  as  2-methyl-5-n-propyl-&1:i-cyclohexadien- 
6-o?ie-l -aldehyde.  J.  W.  Baker. 

Action  of  picric  acid  on  d-a-pinene  and  on 
l-p-pinene  (nopinene).  M.  Delepine  and  A. 
Adida  (Bull.  Soc.  chim.,  1926,  [iv],  39,  782 — 788 ; 
cf.  A.,  1924,  i,  1084,  1088). — Using  a  d-a-pinene 
(cc  +41°)  from  Aleppo  turpentine  and  an  f-(3-pinene 
(nopinene)  (a  -18-8°),  it  is  shown  that  picric  acid 
behaves  similarly  to  the  carboxylic  acids  previously 
studied.  d-a-Pinene  and  nopinene  both  yield  a 
bornyl  picrate,  m.  p.  134°,  [a]D  +78-S0,  contaminated 
with  a  little  racemate  and  isobornyl  picrate,  together 
with  fenchyl  picrate,  and  there  is  partial  isomerisation 
into  limonene  and  camphene,  and  of  S-pincne  into 
a-pinene  (cf.  Lextreit,  A.,  1886,  71). 

R.  Bright  man. 
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Constitution  of  the  (so-called)  potassium  salt 
of  hornyl  picrate.  M.  Delepine  and  M.  Grand- 
perrin  (Bull.  Soc.  cliiru.,  1926,  [iv],  39,  788 — 790). 
— The  red  explosive  compound  obtained  by  the 
action  of  alcoholic  potassium  hydroxide  on  pinene 
or  “turpentine”  picrate  (Lextreit,  A.,  1886,  71; 
Tilden  and  Forster,  J.C.S.,  1893,  63,  1388)  has  the 
structure  C10H17O-CeH2(OEt)(NO2)2iNO-OK,  and  is  a 
liornyl  ether,  similar  to  derivatives  obtained  by 
Jackson  (A.,  1900,  i,  433)  and  Meisenheimer  (A., 
1902,  i,  795).  Bright  red  caesium  and  rubidium  com¬ 
pounds  of  the  same  type  have  been  obtained  by 
the  action  of  the  alcoholic  alkali  hydroxide  on  d-bornyl 
picrate,  and  a  similar  potassium  compound  from 
fenchyl  picrate.  It.  Brightman. 

Production  of  bornyl  esters  from  pinenes  etc. 
V.  Isajev. — Sec  B.,  1926,  60S. 

2-Azidocoumaran-3-one.  K.  Fries  and  K. 
Saftien. — Sec  this  vol.,  849. 

Derivatives  of  furfuraldehyde.  I.  Condens¬ 
ation  of  furfuraldehyde  with  aliphatic  ketones. 

I.  Kasiwagi  (Bull.  Chem.  Soc.  Japan,  1926,  1,  90 — 
95). — Furfuraldehyde  condenses  with  aliphatic 
ketones  in  the  presence  of  sodium  hydroxide  solution 
to  form  yellow  oils  with  fruit-like  odours.  The 
following  have  been  prepared :  a-funjl-Aa-penten- 
y-one,  b.  p.  234—235°,  df  1-068,  nf  1-627  {semicarb¬ 
azone,  m.  p.  201-5 — 202-5°) ;  a-furyl-y-pentanone,  b.  p. 
206 — 208°,  df  1-003,  nf  1-468  (formed  by  reduction 
of  the  above) ;  a -furyl-f -methyl- Aa-penten-y-one,  b.  p. 
135712  mm.,  df  1-052,  1-557  {semicarbazone,  m.  p. 

175—176°);  a-funyl-f-methyl-y-pentanone,  b.  p.  93— 
100°/13  mm.,  df  0-995,  nf,  1-466 ;  a.-furyl-8-methyl- 
Aa-pente,n-y-one,  b.  p.  133— 136°/18  mm.,  df  1-0199, 
1‘557 ;  and  a.-furyl-88-dimcthyl-Aa-penlen-y-one, 
b.  p.  145— 147°/35  mm.,  df  1-007,  nf  1-548.  The 
differences  between  the  observed  and  calculated 
molecular  refractions  of  the  above  compounds  are 
negligible  with  the  saturated  compounds,  but  large 
with  the  unsaturated  (containing  two  conjugated 
double  linkings).  B.  W.  Anderson. 

Preparation  of  xanthone,  preparatory  to  that 
of  xanthydrol.  L.-J.  Simon  (Bull.  Soc.  Chim.  biol., 
1926,  8,  203 — 205). — Xanthone  is  readily  obtained  in 
75%  yield  by  the  dry  distillation  of  acetylsalicylic 
acid  at  atmospheric  pressure  (cf.  Perkin,  J.C.S., 
1883,  43,  35).  C.  P.  Stewart. 

Dissociation  into  free  radicals  of  substituted 
dixanthyls.  III.  Effectiveness  of  secondary 
alkyl  groups  in  promoting  dissociation.  J.  B. 
Gonant,  L.  F.  Small,  and  A.  W.  Sloan  (J.  Amer. 
Chem.  Soc.,  1926,  48,  1743—1757  ;  cf.  this  vol.,  158). 

Mcthylxanihyl  perchlorate,  orange-yellow,  m.  p. 
2?9~210°  (clecomP-)  after  darkening  at  190°,  is 
obtained,  together  with  a  green  product,  m.  p.  198° 
after  darkening  at  185°,  by  the  action  of  magnesium 
methyl  iodide  on  xanthone,  with  subsequent  treatment 
with  perchloric  acid.  On  reduction  with  vanadous 
chloride,  it  yields  dimethyldixanthyl ,  m.  p.  181 — 181-5°. 
This  absorbs  oxygen  in  bromobenzene  solution.  In 
ethyl  benzoate  solution,  it  assumes  a  yellow  colour 
at  160  ,  deepening  at  212°,  and  then  fading  owing  to 


decomposition.  Ethylxanthyl  perchlorate,  yellow,  m.  p. 
191 — 192°  (decomp.)  (cf.  Fosse  and  Baillon,  Bull.  Soc. 
chim.,  1907,  [iv],  1,  861),  similarly  affords  diethyldi- 
xanthyl,  m.  p.  194°,  which  also  absorbs  oxygen. 
a-Naphthylmethylxanlhydrol,  m.  p.  137 — 138°,  obtained 
from  a-chloromethylnaphthalene  (cf.  Braun  and 
Moldaenke,  A.,  1923,  i,  1193),  yields,  on  reduction, 
di-a-naphthylmethyldixanthyl,  m.  p.  182 — 183°,  which 
absorbs  oxygen  rapidly  in  bromobenzene  solution,  but 
a  peroxide  could  not  be  isolated. 

p- Phenylethylxanthyl  perchlorate,  orange-red,  m.  p. 
191 — 193-5°,  di-^-phenylethyldixanthyl,  m.  p.  180 — 
182°,  y-phenylpropylxanlhyl  perchlorate,  yellow,  m.  p. 
181 — 183  5°,  and  di-y-phenylpropyldixanthyl,  m.  p. 
190°,  were  prepared  analogously. 

Magnesium  isopropyl  bromide  converts  xanthone 
into  isopropylxanthydrol,  m.  p.  75°,  together  with  a 
product,  C20H18O4,  m.  p.  164°  {perchlorate ,  red).  The 
former  yields  a  yellow  perchlorate,  decomp.  210 — 211° 
after  turning  black  at  200°,  on  reduction  of  which 
diisopropyldixanthyl,  yellow,  blackening  on  exposure 
to  air,  is  obtained.  Solutions  of  this  compound 
become  colourless  at  — 20°,  and  also  when  exposed  to 
oxygen,  owing  to  the  formation  of  the  peroxide,  m.  p. 
124 — 127°.  The  following  compounds,  obtained 
analogously,  are  described  :  sec. -butylxanthydrol,  m.  p. 
70°  [perchlorate,  orange-yellow,  m.  p.  161°  (decomp.) 
after  darkening  at  158°) ;  di-sec.-butyldixanthyl, 
yellow  [peroxide ,  m.  p.  133 — 134°  (decomp.)] ;  iso bulyl- 
xanthydrol,  m.  p.  115 — 117°  [perchlorate,  yellow,  m.  p. 
200 — 204°  (decomp.)  after  becoming  green  at  167°] ; 
and  diisobutyldixanthyl,  m.  p.  139°  [peroxide,  m.  p. 
177°  (decomp.)].  DicycZohexy  1  phenyl m ethyl  chloride 
yields  cycZohexylidenecycZohexylphenylmethane,  b.  p. 
134— 135°/0-3  mm.  (cf.  Godchot,  A.,  1910,  i,  104), 
when  treated  with  molecular  silver  in  toluene,  and 
not  s- tetracycZohexyldiphenylethane ,  as  previously 
reported  (cf.  Gray  and  Marvel,  this  vol.,  43). 

F.  G.  Willson. 

Rosenmund’s  aldehyde  synthesis  applied  to 
[heterocyclic]  nitrogen  and  sulphur  compounds. 

C.  A.  Rojahn  and  J.  Schulten  (Arch.  Pharm.,  1926, 
264,  348 — 355;  cf.  this  vol.,  846). — Chiefly  because 
the  catalyst  is  so  readily  “  poisoned,”  the  application 
of  Rosenmund’s  method  cannot  be  extended  in  the 
way  indicated.  Thus  thiophen-2-carboxyl  chloride 
(b.  p.  201 — 203°)  gives,  and  only  after  repeated 
addition  of  catalyst,  a  poor  yield  of  the  aldehyde; 
most  of  the  material  is  recovered  as  the  anhydride, 
m.  p.  61°.  Similarly,  dibromothiophen-2-carboxyl 
chloride  gives  only  a  small  proportion  of  the  aldehyde 
{. semicarbazone ,  m.  p.  248° ;  oxime,  m.  p.  139°),  isolated 
as  its  hydrogen  sulphite  compound.  Picolinyl  chloride 
affords  a  trace  of  aldehyde  ( semicarbazone ,  m.  p.  241° ; 
oxime,  m.  p.  215°),  together  with  the  parent  acid  and 
pyridine.  tsoNicotinyl  chloride  is  similarly  unfruitful, 
the  aldehyde  here  being  isolated  only  as  the  semi¬ 
carbazone,  m.  p.  about  258°.  2-Phenylcinchoninyl 
chloride  (m.  p.  73 — 74°;  the  compound  described  in 

D. R.-P.  252643  is  an  impure  hydrochloride)  affords  the 
corresponding  anilide  (m.  p.  198°)  and  phenylhy  dr  azide 
(m.  p.  215°).  On  reduction,  it  is  converted  chiefly 
into  the  anhydride  (m.  p.  185° ;  methiodide,  m.  p.  132°), 
but  a  trace  of  aldehyde  [oxime,  m.  p.  126 — 127°, 
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decomp. ;  aminoquanidone.  nitrate ,  m.  p.  141°,  decomp.) 
is  obtained.  W.  A.  Silvester. 

Compounds  of  thiophen.  II.  H.  Scheebler 
and  F.  Rettig  (Ber.,  1926,  59,  [2?],  1194 — 1197 ; 
ef.  A.,  1921,  i,  191). — Ethyl  n-butylsodiomalonate  and 
ethyl  chloroacetate  yield  ethyl  n-hcxane-afifi-tricarb- 
oxylate,  b.  p.  183 — lS5°/760  mm.,  which  is  transformed 
into  n-butylsuccinic  acid,  m.  p.  81°.  Sodium  M-butyl- 
succinate  and  phosphorus  trisulphide  afford  3-n -butyl- 
thiophen,  b.  p.  181 — lS3°/760  mm.,  dig,  0-9587,  nf, 
1-51005,  which,  with  acetyl  chloride  and  aluminium 
chloride,  yields  2-(5-)acelyl-3-n-bulylthiophen,  b.  p. 
145 — 146°/25  mm.,  nf!  1-50G90  [p -nitrophenylhydr- 
azone,  m.  p.  146 — 147°  (corr.)].  Thiophen,  butyryl 
chloride,  and  aluminium  chloride  give  2-n -butyryl- 
ihiophen,  b.  p.  123 — 124°/25  mm.,  <2| J  1-0730,  nf, 
1-52418,  which  is  reduced  by  zinc  and  hydrochloric 
acid  to  2-n-butylthiophen,  dfa  0-9554,  nf  1-50896. 
5-Acetyl-2-n-bulylthiophen,  b.  p.  160 — 161°/25  mm., 
df,  0-9969,  nf  1-49135,  and  its  p-nilrophenylhydrazone, 
m.  p.  164°  (corr.),  are  described.  H.  Wren. 

Derivatives  of  thiosalicylic  [o-thiolbenzoic] 
acid  and  3-oxythionaphthen.  F.  Arndt,  A. 
Kirsch,  and  P.  Nachtwey  (Ber.,  1926,  59,  [23], 
1074 — 1081). — Ethyl  i-oxythionaphthen-2-carboxylaie, 
m.  p.  73 — 74°,  is  prepared  by  condensation  of  dithio- 
salieyloyl  dichloride,  m.  p.  153°,  with  ethyl  sodio- 
acetoaeetate  in  ether  or  benzene  and  subsequent 
hydrolysis  of  the  product,  or  by  loss  of  alcohol  from 
ethyl  o-carbethoxyphenylthiolacetate.  o-Amino- 
benzonitrile,  m.  p.  46 — 47°  (cf.  Kirsch,  Diss.,  Breslau, 
1924)  is  transformed  into  o-thiocyanobcnzoniirilc,  m.  p. 
83°,  which,  with  magnesium  methyl  iodide,  gives 
mainly  o-methylthiolbenzonitrile,  m.  p.  37°  (prepared 
also  from  o-thioeyanobenzonitrile  by  successive  treat¬ 
ment  with  alcoholic  potassium  hydroxide  and  zinc 
dust,  and  methyl  sulphate).  Dithiosalicylodinilrile, 
m.  p.  101 — 102°,  is  obtained  from  o-thiocyanobenzo- 
nitrile  by  successive  treatment  with  dilute  alcoholic 
potassium  hydroxide  and  potassium  ferricyanide. 
o-Thiocyanoacetophcnone,  m.  p.  60 — 61°,  from  o-amino- 
acetophenone,  is  converted  by  alcoholic  potassium 
hydroxide  or  zinc  dust  and  hydrochloric  acid  into 
3-oxythionaphthen  or  thionaphthen,  respectively. 

3-Oxythionaphthensulphone,  m.  p.  136°  (cf.  Lanfry, 
A.,  1912,  i,  293),  prepared  from  3-oxythionaphthen  and 
hydrogen  peroxide  in  cold  acetic  acid,  is  identical  with 
the  by-product  obtained  by  the  action  of  fuming 
sulphuric  acid  on  ethyl  benzoylacetate  (cf.  Feist,  this 
vol.,  74).  The  main  product  of  the  latter  action 
(Feist’s  “  anhydro-derivative  ”)  is  readily  hydrolysed 
to  o-carboxyphenylsulphonylacetic  acid,  m.  p.  166 — 
168°  (dccomp.)  [ monohydrate ,  m.  p.  about  103°  after 
softening  at  70°;  methyl  ester,  m.  p.  103 — 104°], 
described  by  Feist  as  o-sulphobenzoylacetic  acid,  and 

hence  has  the  constitution  CsH4<CgQ  ^>CH-C02Et. 

o-Carboxyphenylsulphonylacetic  acid  is  also  prepared 
by  oxidation  of  o-carboxyphenylthiolacetic  acid  by 
hydrogen  peroxide.  Similarly,  3-oxythionaphthen- 
sulphone  is  hydrolysed  to  o-methylmlphonylbenzoic 
acid ,  m.  p.  138 — 140°  after  softening  at  135°  ( methyl 
ester,  m.  p.  63 — 64°),  prepared  also  by  oxidising 


o-methylthiolbenzoic  acid  by  hydrogen  peroxide 
[o-methylsulphoxidobenzoic  acid,  m.  p.  176 — 178° 
(decomp.)  after  softening  at  175°,  is  also  described]. 
Treatment  of  ethyl  3-oxythionaphthensulphone-2- 
carboxylate  with  methyl- alcoholic  sulphuric  acid 
gives,  according  to  Feist,  the  methyl  ethyl  ester  of 
o-sulphobenzoylacetic  acid,  whereas  the  authors  find 
this  to  be  only  a  by-product,  the  main  product  being 
methyl  3-oxythio?iapht1iensulphone-2-carboxylate,  m.  p. 
190 — 191°  after  softening  at  185°.  Feist’s  product 
is  the  dimethyl  ester  of  o-carboxyphenylsulphonyl¬ 
acetic  acid,  which  is  readily  hydrolysed  by  concen¬ 
trated  acid  to  3-oxythionaphthensulphone,  whereas 
ring  closure  does  not  occur  similarly  with  the  free 
acid.  H.  Wren. 

Preparation  of  diphenylene  sulphide.  A. 

Schonberg. — See  B.,  1926,  528. 

5-  and  4-Nitroisatin.  H.  Rote  and  L.  Kersten 
(Helv.  Chim.  Acta,  1926,  9,  578— 582).— Proof  of  the 
constitution  of  5-  and  4-nitroisatin  (cf.,  respectively, 
Baeyer,  A,,  1879,  938 ;  and  Rupe  and  Stocklin, 
A.,  1924,  i,  764,  who  erroneously  described  this 
isomeride  as  6-nitroisatin)  has  been  obtained  by 
oxidation  to  the  corresponding  nitroisatic  acids,  and 
hydrolysis  of  these  to  the  nitroanthranilic  acids, 
which  in  turn  were  converted  into  the  corresponding 
nitrosalicylic  acid  or  nitrophenol.  The  5-isomeride, 
on  oxidation  with  chromic  anhydride  in  acetic  acid, 
yields  5 -nitroisatic  acid,  m.  p.  244°,  which,  when  heated 
with  mineral  acids,  yields  5-nitroanthranilic  acid; 
this  on  treatment  in  acetic  acid  solution  at  95°  with  a 
few  drops  of  concentrated  sulphuric  acid  and  an 
aqueous  solution  of  sodium  nitrite  yields  p-nitro- 
phenol.  i-Nitroisatin,  m.  p.  244°,  similarly  yields 
4 -nitroisatic  acid,  m.  p.  245°  (depressing  the  m.  p.  of 
the  5-isomeride),  which  yields  4-nitroanthranilic  acid, 
and  this  in  turn  is  converted  into  4-nitrosalicylic 
acid  (cf.  Siedel,  A.,  1902,  i,  159).  wi-Nitroisonitro- 
soacetanilide,  m.  p.  172°,  and  p-nitroisonitrosoacet- 
anilide,  m.  p.  184°  (cf.  Borsche,  Weussmann,  and 
Fritzsche,  A.,  1924,  i,  986),  are  described. 

J.  W.  Baker. 

Reactions  of  l-p-toluidinocyclopentane-l-carb- 
oxylic  acid.  Carbazole  synthesis.  S.  H.  Oake- 
shott  and  S.  G.  P.  Plant  (J.C.S.,  1926, 1210 — 1213). — 
p-Toluidine  condensed  with  cycZopentanone  cyano¬ 
hydrin  yields  l-p-toluidino-l-cyanocyclopentana,  m.  p. 
55°  (jiiZroso-derivative,  m.  p.  58°).  Hydrolysis  yields 
l-p-toluidinocyclopentane-l-carboxylamide,  m.  p.  120° 
(niZraso-derivative,  m.  p.  132°),  and  finally  the  acid, 
m.  p.  144°  (jiiZroso-derivative,  decomp.  114°).  This 
acid,  on  heating  above  its  m.  p.,  loses  p-toluidine  and 
water,  forming  the  lactone  of  1 : 1' -hydroxycyelopentane- 
Y-carboxylyl-p-toluidinocyclopentanc-l-carboxylic  acid, 
m.  p.  151°.  When  1-p-toluidinocydopcntane-l-carb- 
oxylic  acid  is  heated  with  a  mixture  of  sodium 
ethoxide  and  potassium  hydroxide,  it  yields  3-methyl- 
carbazole,  thus  indicating  the  enlargement  of  the 
cycZopentane  ring  and  the  formation  of  a  new  benzene 
nucleus  (cf.  A.,  1925,  i,  1271).  3  :  6-DimethyUetra,- 

hydrocarbazole,  m.  p.  112°  (picrate,  m.  p.  147°),  is 
described,  and  a  convenient  method  of  preparing 
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3-methyl-  and  3 : 6-dimethyl-carbazoles  from  the 
corresponding  tetrahydro-derivatives  given. 

H.  Burton. 

Degradation  of  pyridine  to  glutacondialdehyde. 
II.  AT-Pyridiniumsulphonic  acid.  P.  Batjm- 
garten  (Ber.,  1926,  59,  [B],  1166 — 1171). — 1-Pyr- 

idiniumsulphonie  acid,  <C^2,  m-  P- 

about  175°,  is  prepared  by  the  action  of  sulphur 
trioxide,  chlorosulphonic  acid,  or  ethyl  chloro- 
sulphonate  on  pyridine  in  cold  carbon  tetrachloride. 
It '  is  converted  quantitatively  by  hot  water  into 
pyridine  and  sulphuric  acid.  Cold  concentrated 
sodium  hydroxide  solution  transforms  it  into  the 
disodium  salt  of  a-hnino-s-hydroxy-A^-pentadiene-lH- 
sulphonic  acid,  which  is  hydrolysed  by  hot  water 
mainly  to  pyridine,  by  acids  mainly  to  glutacondi¬ 
aldehyde.  Hot  alkali  hydroxide  solution  converts 
the  disodium  derivative  into  the  sodium  salt  of 
8-hydroxy- A“i-butadien-a-al,  which,  together  with 
sulphamic  acid,  is  similarly  obtained  from  1-pyr- 
idiniumsulphonic  acid.  H.  Wren. 

Products  of  the  condensation  of  isovaleralde- 
liyde  with  ammonia  in  presence  of  aluminium 
oxide  as  catalyst.  (Mlle.)  M.  P.  Oparina  (J. 
Russ.  Phys.  Chem.  Soc.,  1925,  57,  319—341;  cf. 
Ljubavin,  A.,  1873,  1023  ;  Wischnegradsky,  A.,  1880, 
269;  Tschitschibabin,  A.,  1906,  i,  451 ;  1923,  i,  1121, 
1122,  1123). — Condensation  of  isovaleraldehyde  with 
ammonia  in  presence  of  alumina  yields  three  bases  : 
(1)  C15H25N,  b.  p.  258 — 259°,  which  is  formed  in 
predominating  amount  and  is  identical  with  Lju- 
bavin’s  valeritrino,  regarded  as  3  : 5-diisopropyl-2- 
isobutylpyridine  by  Tschitschibabin  in  the  light  of 
evidence  which  is  now  vitiated  by  the  simultaneous 
formation  in  this  condensation  of  (2)  an  isomeric  base, 
termed  y-valeritrine,  b.  p.  255 — 256°,  0-8888 ;  the 
corresponding  picrate  has  m.  p.  134°,  and  the  cliloro- 
platinale,  m.  p.  210°  (decomp.).  (3)  3  : 5-Diiso- 
propylpyridine,  m.  p.  46°,  b.  p.  223—224°,  which  gives 
a  picrate,  m.  p.  131 — 132°,  and  a  chloroplalinate,  m.  p. 
185°  (decomp.). 

That  Ljubavin’s  valeritrine,  now  termed  a-valeri- 
trine,  is  3  :  5-dH\sopropyl-2-isobutylpyridine  is  shown 
as  follows.  When  oxidised  by  means  of  nitric  acid 
it  gives  3  :  5-diisopropylpyridyl-2-acetic  acid, 
C5H2NPr^2-CH2-C02H,  m.  p.  146°,  which  forms  an 
insoluble  silver  salt,  and  on  further  oxidation  by  per¬ 
manganate  yields  :  (1)  3-\sopropylp>yridine-2  :  5 -di- 

carboxylic  acid,  m.  p.  208°  (decomp.).  When  distilled 
with  lime,  this  acid  gives  3-iso propylpyridine,  b.  p. 
177 — 178°,  0-9328,  dK  0-9227,  which  forms  a  picrate, 
m.  p.  136°,  a  chloroaurate,  m.  p.  100°,  and  a  chloro- 
platinate,  m.  p.  186°,  and  may  be  obtained  synthetic¬ 
ally  by  treating  methyl  nicotinate  with  magnesium 
methyl  iodide  (cf.  Sobecki,  A.,  1909,  i,  51)  and 
reducing  the  resulting  dimethyl-3-pyridylalkine, 
OH-CMe2-CsH4N,  m.  p.  58°,  b.  p.  140— 141°/12  mm. 
( picrate ,  m.  p.  150°),  by  means  of  red  phosphorus  and 
hydriodic  acid  and  then  by  zinc  dust  (cf.  Koenigs  and 
Happe,  A.,  1902,  i,  394).  The  2-position  of  the  one 
carboxyl  group  of  this  acid  is  shown  by  the  orange-red 
coloration  given  with  ferrous  sulphate,  best  in  alcoholic 
solution,  and  the  position  of  the  second  carboxyl  group 


is  shown  by  the  inability  of  the  acid  to  form  an 
anhydride.  (2)  3-Hydroxyisopropylpyridine-2 :  5 -di- 
/s  carboxylic  acid  lactone  (annexed 

CC^H/  N-CMe2\Q  formula),  m,  p.  283°,  which  is 
l  J- CO— formed  by  the  further  oxidation 

of  3-isopropylpyridine-2  :  5-di- 
carboxylic  acid  by  the  per¬ 
manganate,  and  also  gives  the  colour  reaction  with 
ferrous  sulphate,  owing  to  the  partial  formation  of 
the  hydroxy-acid  on  solution  in  water.  When 
distilled  with  lime,  this  acid  yields  3-wopropyl- 
pyridine,  the  zsopropenyl  group  undergoing  partial 
reduction  to  isopropyl.  3-iso  Propenylpyridine, 

C5H4N-CMe:CH2,  b.  p.  187—188°,  110°/20  mm., 
diQ  0-9771,  obtained  by  removal  of  the  elements  of 
water  from  dimethyl-3-pyridylalkine  by  the  action  of 
glacial  acetic  acid,  gives  a  chloroplalinate,  m.  p. 
152°,  and  a  picrate,  m.  p.  156°. 

Distillation  of  3  :  5-dhsopropylpyridyl-2-acetic  acid 
with  lime  gives  2-metliyl-3  : 5-diisopropylpyridine, 
C12H19N,  b.  p.  220 — 222°,  which  forms  a  picrate,  m.  p. 
98 — 100°,  and  a  chloroplalinate,  m.  p.  205°  (decomp.), 
but  gives  no  appreciable  yield  of  a  pyridine  acid  when 
oxidised  by  permanganate,  and  is  not  oxidised  by 
nitric  acid. 

Oxidation  of  y-valeritrine  by  nitric  acid  yields 
3  :  5-du3opropylpyridylA-acelic  acid  ( ?),  m.  p.  104 — 
105°,  which  gives  no  coloration  with  ferrous  sulphate. 
The  most  probable  constitution  for  y-valeritrine  is 
3  :  5-diisopropyl-4-wobutylpyridine. 

Oxidation  of  3  : 5-dnsopropylpyridine  by  per¬ 
manganate  gives  tetramethylpyr idyl-3  :  5-dialhine, 
m.  p.  146°,  which  is  converted  quantitatively  into 
dinicotinic  acid  by  oxidation  with  nitric  acid,  and  may 
also  be  obtained,  together  with  the  heto- alcohol, 
( ?  3-accto-5-a-hydroxyisopropylpyridine),  m.  p.  128°, 
by  the  interaction  of  dinieotinie  acid  dimethyl  ether 
and  magnesium  methyl  iodide.  When  heated  with 
glacial  acetic  and  concentrated  sulphuric  acids,  this 
alkine  loses  2H,0  to  form  3  :  5-dusopropenylpyridine, 
C5H3N (CMe!CH2)2,  b.  p.  242—243°,  df  0-9729,  which 
instantly  decolorises  neutral  or  acid  permanganate 
solution  or  bromine  in  acetic  acid  solution  and  yields 
dinicotinic  acid  when  oxidised  with  nitric  acid. 

Oxidation  of  either  of  the  isomeric  valeritrines  by 
nitric  acid  yields,  besides  acid  products,  also  basic 
compounds.  Thus,  a-valeritrine  gives  3  :  5 -dinitro- 
isopropyl-2-isobutylpyridine, 

CHMe2-CH2,CsH2N(CMe2-N02)2,  which  forms  a  picrate, 
m.  p.  187°,  and  a  cldoroplalinate,  m.  p.  208°,  and  on 
distillation  in  a  vacuum  gives  3 : 5-diacetyl-2-iso- 
butylpyridine,  this  forming  a  picrate,  m.  p.  139 — 140° 
Reduction  of  3  :  5-dinitroisopropyl-2-isobutylpyridine 
by  either  tin  and  hydrochloric  acid  or  zinc  or  iron  and 
acetic  acid  yields  ammonia  and  a  small  proportion  of 
a  base  which  forms  a  picrate,  m.  p.  142 — 143°,  corre¬ 
sponding  in  composition  with  that  of  3-acetyl-5-\so- 
propyl-2-isobutylpyridinc.  T.  H.  Pope. 

Quaternary  pyridine  bases.  0.  Magidson  and 
G.  Menschikov  (Ber.,  1926,  59,  [B],  1209—1218). — 
1-Ethylpyridinium  iodide,  1  -allylpyridinium  iodide, 
m.  p.  102-5 — 104-5°,  1-benzylpyridinium  chloride 
(corresponding  picrate,  m.  p.  118°),  1  -propylpyridinium 
iodide,  and  1-iso amylpyridinium  iodide  have  a  more 
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or  less  distinct  curare  action,  but  there  is  no  direct 
relationship  between  physiological  effect  and  dis¬ 
sociation  constant.  Pyridine  is  converted  by  iso- 
amyl  iodide  and  sodamide  in  the  presence  of  toluene 
into  a  mixture  of  2-isoamylaminopyridine  (picrate, 
m.  p.  145-5 — 146-5°)  and  2-diisoamylaminopyridine, 
b.  p.  168 — 169°/20  mm.,  d ^  0-9141,  1-5058  [ picrate , 
m.  p.  131 — 132°  ;  chloroplatinate ,  m.  p.  185°  (decomp.)]. 
The  tertiary  base  is  converted  into  2-dnsoamylamino- 
pyridinium  methiodide  and  2-diisoamylamino-l-iso- 
amylpyridinium  iodide,  which  is  very  readily  hydro¬ 
lysed  to  isoamyl  alcohol  and  2-diisoamylamino¬ 
pyridine  hydriodide.  2-Acetamidopyridinc  and  methyl 
iodide  afford  2-acetamidopyridine  methiodide,  m.  p. 
170 — 171°,  which  is  converted  by  hydrochloric  acid 
into  l-methyl-2-pyridoneimine  hydriodide,  m.  p.  148°, 
transformed  by  potassium  hydroxide  into  1 -methyl  - 
2-pyridone.  With  hydriodic  acid  (30%)  2-acetamido¬ 
pyridine  methiodide  gives  the  periodide,  CGH-N0I2, 
m.  p.  144 — 146°.  2-Dimethylaminopyridine  methiodide 
is  very  hygroscopic ;  the  corresponding  picrate  has 
m.  p.  158°.  2  :  6-Diaminopyridine  does  not  react 

with  dry  methyl  iodide  or  methyl  p-toluenesulphonate ; 
the  latter  reagent  in  the  presence  of  alcohol  yields 
a  mixture  of  Q-acetamido-l-rndhyl-2-pyridoneim'me 
p-toluenesulphonate,  m.  p.  225 — -228°,  and  2  :  Q-di- 
aminopyridine  p -toluenesidphonate,  m.  p.  183°. 

H.  Wren. 

Production  of  iodised  pyridine  derivatives. 
A.  Binz  and  C.  Rath. — See  B.,  1926,  60S. 

Condensation  of  2-aminopyridine  with  ali¬ 
phatic  aldehydes.  L.  Schmid  and  B.  Becker 
(Monatsh.,  1926,  46,  675 — 678). — 2-Aminopyridine 
(2  mols.)  reacts  quantitatively  with  1  mol.  of  acet¬ 
aldehyde  or  propaldehyde  with  the  elimination  of 
water  to  yield,  respectively,  ethylidenedi-2-pyr idyl- 
diamine,  m.  p.  112-5°,  and  propylidenedi-2-pyridyl- 
diamine,  m.  p.  133-5 — 134°.  With  chloral,  equi- 
molecular  proportions  react  to  yield  2-$$$-trichloro- 
u.-hydroxyethylaminopyridine, 

CCVCH(OH)-NH-C5H4N,  m.  p.  106-5°  (acetyl  deriv¬ 
ative,  m.  p.  99-5°).  J.  W.  Baker. 

Alkylation  of  pyridyl-2-nitroamine.  A.  E. 
Tschitschibabin  and  C4.  P.  Menschikov  (J.  Russ. 
Phys.  Chem.  Soc.,  1925,  57,  315 — 31S). — The  experi¬ 
ments  here  described  w-ere  made  with  the  object  of 
obtaining  alkyl  derivatives  of  the  various  possible 
tautomerides  of  pyridyl-2-nitroamine  (cf.  Tschit¬ 
schibabin  and  Razorenov,  A.,  1915,  i,  992),  par¬ 
ticularly  of  the  isonitroso-form,  C5H;N-N!NO-OH. 
Treatment  of  the  nitroamine  w-ith  methyl  alcohol 
gave  negative  results,  but  the  action  of  methyl 
sulphate  or  methyl  hydrogen  sulphate  in  presence  of 
sodium  hydroxide  converts  the  nitroamine  into 

1  -meiliyly)yridonenitroim ide , 

m.  p.  161°,  which  was  obtained  by  Tschitschibabin 
and  Konovalov  (unpublished  paper)  by  direct 
nitration  of  methylpyridoneimide  in  cold  sulphuric 
acid  solution.  When  heated  gently  w-ith  5%  sodium 
hydroxide  solution,  1-methylpyridonenitroimide 
decomposes  quantitatively  into  1-methylpyridone  and 
nitrous  oxide,  this  reaction  being  analogous  to  the 
3  H 


decomposition  of  nitroamide  into  water  and  nitrous 
oxide  and  to  the  Kishncr-Wolff  decomposition  of 
hvdrazones  by  the  action  of  alkali  hydroxide  or 
alkoxide  (cf.  Thielepape  and  Spreckelsen,  A.,  1922, 
i,  1191).  Further  investigations  demonstrate  the 
general  character  of  this  reaction  :  IC!N-N02— .‘C.'O--- 
N,0.  These  results  support  Thiele  and  Lachman’s 
structure  for  nitroamide,  NH2-N02  (A.,  1896,  i,  207  ; 
1897,  ii,  369)  in  preference  to  that  proposed  by 
Hantzsch,  OH-NiN-OH  (A.,  1S97,  ii,  369). 

\-Ethylpyridonenitroimide,  C7H903N3,  m.  p.  139°, 
is  prepared  similarly  to  the  methyl  derivative  and 
has  similar  properties.  T.  H.  Pope. 

Condensation  of  2-aminopyridine  with  thio- 
carbonyl  chloride.  L.  Schmid  and  B.  Becker 
(Monatsh.,  1926,  46,  671 — 674). — Condensation  of 
2-aminopyridine  w-ith  thiocarbonyl  chloride  yields 
s-di-2-pyridylthiocarbamide,  m.  p.  163°,  w-hich  w-hen 
heated  with  mercuric  oxide  yields  s-di-2-pyridyl- 
carbamide,  m.  p.  175-3°,  also  obtained  by  the  action 
of  2-aminop3Tidine  on  carbamide.  With  benzene- 
sulphonyl  chloride,  2-aminopyridine  yields  a  benzene- 
sulphonyl  derivative,  m.  p.  172-5°.  J.  W.  Baker. 

Benzenediazo-2-aminopyridine.  A.  E.  Tschit¬ 
schibabin  and  R.  L.  Persic  (J.  Russ.  Phys.  Chem. 
Soc.,  1925,  57,  301 — 304). — The  action  of  phenyl- 
diazonium  chloride  on  2-aminopyridine  in  presence 
of  excess  of  sodium  hydrogen  carbonate  or  acetate 
(cf.  Tschitschibabin  and  Zeide,  A.,  1915,  i,  590) 
gives  rise  to  benzenediazo  -  2  -  aminopyridine, 
NPh!N-NH-C5H4N,  m.  p.  176°,  w-hich  yields  amino- 
azobenzene  and  2-aminopyridine  when  heated  w-ith 
aniline  and  aniline  hydrochloride.  When,  how-ever, 
benzenediazo-2-aminopyridine  is  heated  with  2-amino¬ 
pyridine  and  its  hydrochloride,  no  aminoazopyridine 
is  formed.  At  low  temperatures  no  change  occurs, 
whilst  at  higher  temperatures  nitrogen  is  liberated 
and  a  mixture  of  compounds,  including  2-anilino- 
pyridine,  is  formed.  Hence,  unlike  2-pyridone  (cf. 
Mills  and  Widdow-s,  J.C.S.,  1908,  93,  1372),  2-amino¬ 
pyridine  does  not  yield  azo  colouring  matters  by 
coupling  with  diazonium  salts.  T.  H.  Pope. 

2  :  5-Diaminopyridine.  A.  E.  Tschitschibabin 
and  N.  M.  Pozdxiakov  (J.  Russ.  Phys.  Chem.  Soc., 
1925,  57,  297 — 299). — Although  2  :  5-diaminopyridine, 
w-hich  is  readily  obtainable  from  5-nitro-2-amino- 
pyridine  (cf.  Tschitschibabin,  A.,  1915,  i,  591),  is 
structurally  analogous  to  p-phenylenediamine,  a 
mixture  of  2  :  5-diaminopyridine  and  phenol  remains 
unchanged  w-hen  lead  peroxide  paste  is  added  even 
after  the  solution  is  heated.  Further,  2  :  5-diamino¬ 
pyridine  and  aniline  fail  to  yield  an  indamine  when 
oxidised  together  under  conditions  which  convert 
p-phenylenediamine  and  phenol  into  indamine.  The 
5-amino-group  of  2  :  5-diaminopyridine  reacts  readily 
with  nitrous  acid,  with  formation  of  2-aminopyridine- 
5-diazonium  salts,  which  yield  colouring  matters 
when  coupled  with  aromatic  amines  or  phenols. 
o-Nitro-2-acetamidopyridine  has  m.  p.  196°.  2-Amino- 
pyridine-5-diazo-$-naphthol,  cinnamon-brown  crystals, 
m.  p.  188 — 189°,  dyes  silk  golden-yellow-  and  w-ool 
cinnamon-yellow-  in  acid  solution.  T.  H.  Pope. 
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Rosenmund’s  aldehyde  synthesis  applied  to 
[heterocyclic]  nitrogen  and  sulphur  compounds. 
C.  A.  Rojahn  and  J.  Schulten. — See  this  vol.,  842. 

co-Mono-  and  dibromo-derivatives  of  2-methyl- 
and  nitro-2-methyl-quinolines  and  their  products 
of  hydrolysis.  D.  L.  Hammick  (J.C.S.,  1926, 1302 — 
1304). — The  hydrolysis  of  co-tribromo-2-methyl- 
quinoline  to  quinoline-2-carboxylic  acid  (ibid.,  1923, 
123,  2882)  has  been  extended  to  the  preparation  of 
the  corresponding  aldehyde  and  alcohol,  which  could 
not,  however,  be  obtained  by  direct  selective  brorain- 
ation.  oj-Tribromo-2-methylquinolinc  is  reduced  to 
a>-dibro?no-2-methylquinoli7ie,  m.  p.  120°,  or  to  w-mono- 
bromo-2-methylquinoline,  m.  p.  83°,  by  the  theoretical 
quantities  of  stannous  chloride.  These  are  both 
stable  to  acids  and  are  destroyed  by  alkali,  but  silver 
nitrate  gives  a  quantitative  conversion  to  quinoline- 
2-aldehyde,  m.  p.  71°  (oxime,  in.  p.  184°;  phenyl- 
hydrazone,  m.  p.  204°;  cf.  A.,  1913,  i,  293),  or  to 
i a-hydroxy-2-methylquinoline ,  m.  p.  64°.  The  follow¬ 
ing  compounds  have  been  prepared  by  similar 
methods  :  <a-tribromo-S-nitro-2-methylquinoluie,  m.  p. 
132°;  8-nitroquinoline-2-earboxylic  acid,  m.  p.  182° 
(cf.  A.,  1906,  i,  605),  which  gives  8-nitroquinoline 
on  fusion;  o-dibromo-S-nilro-2-methylquinoline,  m.  p. 
183°  (by  direct  substitution  with  bromine) ;  8 -nitro- 
quinoline-2-aldehyde,  m.  p.  152°. 

The  second  nitro-2-methylquinoline,  m.  p.  82°, 
obtained  by  nitration  of  2-methylquinoline  (A.,  1884, 
1373),  is  shown  to  be  the  5-nitro-dcrivative,  in  accord¬ 
ance  with  Decker  and  Remfrey  (A.,  1905,  i,  828). 
to- Tribromo-o-nitro-2-metliylquinoline ,  m.  p.  93°, 
yielded  an  acid  (not  purified)  which  gave  5-nitro- 
quinoline  on  fusion.  J.  M.  Gulland. 

[Quinoline  derivatives.  II.  Synthesis  of 
2-phenyl-4-fi-aminoethylquinoline  and  6-meth- 
oxy-2-phenyl-4-|3-aminoethylquinoline.]  H.  John 
(Ber.,  1926,  59,  [£],  1141;  cf.  A.,  1925,  i,  1317; 
Zollner,  this  vol.,  525). — A  question  of  priority. 

H.  Wren. 

Constitution  of  the  (3-acid  derived  by  hydro¬ 
lysis  of  crude  oryzanin.  Y.  Sahashi  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.  Tokyo,  1926,  4,  207 — 233). — 
The  {1-acid  of  Suzuki,  Shimamura,  and  Odake  (A., 
1912,  ii,  980)  is  2  :  Q-dihydroxyqumolineA-carboxylic 
acid,  m.  p.  above  315°  (methyl  and  ethyl  esters,  sodium, 
potassium,  barium,  copper,  and  basic  calcium, 
C10H5NO4Ca,  salts  described).  Distillation  with  zinc 
dust  affords  quinoline,  and  decarboxylation  at  400° 
yields  2  :  6-dihydroxyquinoline  (cf.  Gattermann,  A., 
1894,  i,  503).  Diaceiyl  and  monobenzoyl  derivatives, 
and  a  tribenzoyl  compound,  C9H4N(0Bz)2-C02Bz, 
are  described,  and  the  orientation  of  the  hydroxyl 
groups  is  established  by  the  behaviour  of  the  acid 
and  its  derivatives.  Nitric  acid  oxidises  the  S-acid 
to  oxalic  acid  and  3-nitro-2-hydroxypyridineA :  5  :  6- 
tricarboxylic  acid,  decomp.  240—241°,  which  is 
reduced  to  pyridine  by  distillation  with  zinc  dust. 
The  dimethyl- p-acid,  m.  p.  302—303°,  is  identical 
with  6-methoxy-l-methylcarbostyril-4-carboxylic  acid 
(Roser,  A.,  1895,  i,  155)  (ethyl  ester,  m.  p.  166 — 167°), 
and  is  demethylated  by  Zeisel’s  method  to  Q-hydroxy- 
1-methylcarbostyrilA-carboxylic  acid,  m.  p.  303 — 304°, 


and  converted  by  potassium  permanganate  into 
5-methoxy-l-melhylisatin,  m.  p.  167 — 168°  (cf.  Fried- 
lander  and  Ostermaier,  A.,  1882,  732),  and  a  nitro¬ 
genous  substance,  m.  p.  191 — 192°.  J.  M.  Gulland. 

Labile  nature  of  the  halogen  atom  in  organic 
compounds.  XII.  Halogen  compounds  of 
barbituric  acids.  A.  K.  Macbeth,  T.  H.  Nunan, 
and  D.  Traill  (J.C.S.,  1920,  1248 — 1253;  cf.  ibid., 
1922,  121,  1117,  2173;  1923,  123,  1129).— Partial 
reduction  of  dibromobarbiturie  acid  (Baeyer,  Annalen, 
1864,  130,  133;  Whiteley,  J.C.S.,  1921,  119,  377) 
is  also  produced  by  hydrazine  hydrate;  the  evolved 
nitrogen  was  measured,  and  the  hydrazides  of  the 
mono-halogen  acids  were  isolated.  The  stability  of 
these  acids  is  probably  connected  with  their  enolic 
constitution  in  accordance  with  an  explanation  pre¬ 
viously  advanced.  The  reactivity  of  the  halogen 
atom,  which  is  in  contrast  with  the  results  observed 
in  the  case  of  certain  diketones,  is  explained  by 
consideration  of  the  polarity  effects  in  the  molecule. 
The  absorption  spectra  of  representative  compounds 
are  regarded  as  showing  that  the  parent  acids  exist 
in  the  enolic  form  in  water  and  in  the  ketonic  form 
in  acid  solution,  and  that  the  dihalogen  derivatives 
are  of  the  O-dihalogen  type,  which  excludes  the 
attribution  of  reactivity  to  an  oxygen-halogen 
linking  (cf.  J.C.S.,  1922,  121,  1109,  2601).  The 
absorption  spectra  of  dibromobarbiturie  acid  and 
barbitone  in  alkali  suggest  enolisation  probably 
involving  an  imino-group. 

The  hydrazides  of  monochloro-  and  monobromo- 
barbituric  acids  do  not  melt  below  300°.  The 
hydrazide  of  5-bromo-l  :  3-diphenylbarbituric  acid 
has  m.  p.  220°.  \-Phenylbarbituric  acid,  m.  p.  262°, 
is  converted  by  the  theoretical  amounts  of  bromine 
into  3  :  3-dibromo-l-phenylbarbituric  acid,  m.  p.  204°, 
and  5-bromo-l-phenylbarbituric  acid,  m.  p.  213° 
(hydrazide,  m.  p.  146°).  J.  M.  Gulland. 

Barbituric  acid  derivative.  W.  Ursum,  L. 
Schutz,  and  L.  Taub,  etc. — See  B.,  1926,  609. 

Preparation  of  a  derivative  of  l-phenyl-2  :  3- 
dimethyl-5-pyrazolone.  Farbw.  vorm.  Meister, 
Lucius,  und  Bruning. — See  B.,  1926,  611. 

Rosenmund’s  aldehyde  synthesis  applied  to 
heterocyclic  compounds.  l-Methylpyrazole-3-, 
-4-,  and  -5-aldehydes.  C.  A.  Rojahn  and  H.  E. 
Kuhling  (Arch.  Pharm.,  1926,  264,  337 — 347;  cf. 
this  vol.,  78). — When  3-methylpyrazole-5-carboxylic 
acid  is  treated  with  thionyl  chloride  in  an  attempt 
to  obtain  the  chloride,  the  anhydride,  m.  p.  346°,  is 
produced.  A-Bromo-'S-mcthylpyrazolc-S-carboxylic  acid 
has  m.  p.  253°.  The  anhydride,  m.  p.  320°,  of  4-methyl- 
pyrazole-5-carboxylic  acid  is  similarly  produced. 
3  :  5-Dimethylpyrazole-4-carboxylic  acid  and  3-phenyl  - 
5-methylpyrazoIe-4-carboxylic  acid  also  cannot  be 
converted  into  their  chlorides.  The  1 -methyl  deriv¬ 
atives  of  these  acids,  however,  yield  chlorides  normally ; 
the  corresponding  aldehydes  can  therefore  be  pre¬ 
pared  by  Rosenmund’s  method,  but  the  yields  are 
meagre.  Thus,  ethyl  1:3:  b-trimethyljryrazoleA-carb- 
oxylate,  m.  p.  37°,  obtained  either  by  methylating  the 
corresponding  3  :  5-dimethyl  compound,  or  from 
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ethyl  diaeetoacetate  and  methylhydrazine,  is  hydro¬ 
lysed  to  the  corresponding  acid,  m.  p.  217°,  which 
loses  carbon  dioxide  at  its  m.  p.,  giving  1:3:  5 -tri- 
methylpyrazole  ( picrate ,  m.  p.  144 — 145°).  The 
unstable  chloride  (m.  p.  67 — 6S°;  b.  p.  140 — 150°/ 
12  ram.)  of  this  acid  [amide,  m.  p.  200°;  anilide, 
m.  p.  159°)  yields  on  reduction  by  Rosenmund’s 
methods  only  traces  of  the  aldehyde  (semicarbazone, 
m.  p.  213 — 214°) ;  much  of  the  acid  is  regenerated, 
accompanied  by  its  anhydride  (m.  p.  143°)  and  by 
the  hydrochloride  of  1:3:4: 5-tetramethylpyrazole 
( picrate ,  m.  p.  176 — 178°). 

1  :  5-Dimethylpyrazole-3-carhoxylic  acid  (Rojahn, 
this  vol.,  624)  yields  a  chloride  (m.  p.  60°;  b.'  p. 
120 — 125°/13  mm.)  and  an  amide  (m.  p.  177 — 178°). 
The  purified  chloride  is  reduced,  only  by  repeated 
addition  of  catalyst,  to  the  aldehyde  (m.  p.  56°,  b.  p. 
115 — 120°/13  mm),  which  yields  no  hydrogen  sulphite 
compound,  but  a  semicarbazone  (m.  p.  201°),  oxime 
(m.  p.  177 — 178°),  and  aminoguanidone  nitrate  (m.  p. 
200°).  Similarly,  1  : 3-dimcthylpyrazole-o-carboxyl 
chloride  (b.  p.  75 — S0°/12  mm. ;  acid,  loc.  cit.,  amide, 
m.  p.  165°)  gives,  in  poor  yield,  the  aldehyde  (b.  p. 
80 — 83°/12  mm. ;  semicarbazone,  m.  p.  206° ;  oxime, 
m.  p.  148°;  aminoguanidone  nitrate,  m.  p.  159°), 
together  with  regenerated  acid  and  1:3:  5-trimethyl- 
pyrazole.  1  :  4- Dimethylpyrazole-3- carboxyl  chloride 
(m.  p.  40°;  b.  p.  90 — 95°/20  mm.;  amide,  m.  p. 
164°;  anilide,  m.  p.  127°;  acid,  loc.  cit.)  yields  the 
aldehyde  (m.  p.  126 — 127°;  semicarbazone,  m.  p. 
216°;  aminoguanidone  nitrate,  m.  p.  158°,  decomp.), 
accompanied  by  1  : 4-dimethylpyrazole,  identified  as 
its  picrate,  m.  p.  165°,  and  methiodide,  m.  p.  187°. 
1  : 4-Dimethylpyrazole-5-carboxyl  chloride  (m.  p.  73 — 
74°)  gives  the  amide,  m.  p.  158 — -160°,  and  the  anilide, 
m.  p.  94°.  W.  A.  Silvester. 

Isomeric  relationships  in  the  pyrazole  series. 
IX.  1  :  3-  and  1  : 5-Dialkylpyrazoles  and 
related  compounds.  K.  von  Auwers  and  H. 
Hollmann  (Ber.,  1926,  59,  [J3],  1282—1302;  cf. 
this  vol.,  624). — Ethyl  3-methylpyrazole-5-carb- 
oxylate  is  converted  by  benzyl  chloride  and  sodium 
ethoxide  into  a  mixture  of  ethyl  l-bcnzyl-5-methyl- 
pyrazole-3-carboxylate,  b.  p.  216°/11  mm.,  df  1-125, 
n\l,  1-5487,  and  ethyl  \-benzyl-3-methylpyrazole-5- 
carboxylate,  b.  p.  170 — 171°/9  mm.,  df  1-110,  nflc 
1-5409,  of  which  the  latter  alone  remains  unaffected 
by  Claisen’s  reagent.  l-Benzyl-5-methylpyrazole-3- 
carboxijlic  acid,  m.  p.  133 — 134°,  is  converted  into 
4-bromo-l-benzyl-o-methylpyrazole-3-carboxylic  acid, 
m.  p.  186°,  which  readily  yields  a  methyl  ester,  m.  p. 
80 — 8 1-5°.  1- Benzyl-3-  methylpyrazole-5  -  carboxyl  ic 

acid,  m.  p.  156°,  and  4-bromo-\ -benzyl- 3-methylpyr- 
azolc-o-carboxylic  acid,  m.  p.  176 — 177°,  are  described. 
Elimination  of  carbon  dioxide  from  the  respective 
acids  affords  \-benzyl-o-methylpyr azole,  b.  p.  132°/ 
9  mm.,  df  1-062,  n'$e  1-5557  (picrate,  m.  p.  109°; 
hydrochloride,  m.  p.  14S — 149°),  and  l-benzyl-3-methyl- 
pyrazole,  b.  p.  130°/9  mm.,  df  1-049,  nf[e  1-5518 
(picrate,  m.  p.  114°;  hydrochloride,  m.  p.  about 
1.05°). 

The  following  quaternary  salts  and  their  fission 
products  are  described  :  1:2:  5-trimethylpyrazolium 
iodide,  m.  p.  256°,  giving  (?)  approximately  equal 


quantities  of  1  :  5-  and  1  :  3-dimethylpyrazole ;  1  :  5- 
dimethylpyrazole  ethiodide,  m.  p.  124 — -125°,  giving 
exclusively  3-methyl- 1 -ethylpyrazole ;  5 -methyl-1 - 
ethylpyrazole  methiodide,  m.  p.  173°,  giving  quan¬ 
titatively  5-methyl-l-ethylpyrazolc ;  l-benzyl-5- 
methylpyrazole  methiodide,  m.  p.  167°  (corresponding 
picrate,  m.  p.  128 — 129°),  yielding  approximately 
equal  amounts  of  1:3-  and  1  :  5-dimethylpyrazole ; 
1  :  3-dimethylpyrazole  benziodide,  identical  with  the 
preceding  compound ;  l-benzyl-3-methylpyrazole  meth¬ 
iodide,  m.  p.  154°  (corresponding  picrate,  m.  p.  132°), 
giving  a  mixture  of  1  :  3-  and  1  :  5-dimethylpyrazolo 
(ratio  2:3);  1  : 5-dimethylpyrazole  benziodide, 

identical  with  the  preceding  compound  ;  5-methyl-l- 
ethylpyrazole  benziodide,  m.  p.  150 — 151°,  giving 
exclusively  5-methyl- 1 -ethylpyrazole ;  3-methyl-l- 
ethylpyrazole  benziodide,  m.  p.  138°  (corresponding 
picrate,  m.  p.  85 — 86°),  yielding  solely  3-methyl-l- 
ethylpyrazolc ;  methyl  1  :  3-  and  1  :  o-dimethyl- 
pyrazole-5(3)-carboxylate  methiodide,  m.  p.  172°,  giving 
methyl  1  :  5-dimethylpyrazole-3-carboxylate,  m.  p. 
144°. 

Treatment  of  3(5)-methylpyrazole  with  methyl 
iodide  at  100°  affords  approximately  equal  amounts 
of  1:3-  and  1  : 5-dimethylpyrazole.  With  ethyl 
bromide  and  sodium  ethoxide  nearly  equal  quantities 
of  5-methyl-l -ethyl-  and  3-methyl-l-ethyl-pyrazole 
are  produced,  whereas  in  the  absence  of  alkali  the 
ratio  is  1:2.  Benzylation  in  presence  or  absence 
of  alkali  affords  mainly  l-benzyl-3-methylpyrazole 
with  a  little  l-benzyl-5-methylpyrazole. 

The  following  condensations  of  aldehydes  or  ketones 
with  hydrazines  are  described  :  a-bromocrotonalde- 
hyde  and  methylhydrazine  yield  1  : 5-dimethyl¬ 
pyrazole  (described  previously  as  the  1  : 3-deriv¬ 
ative)  ;  [3-othoxycrotonaldehyde  diethylacetal  and 
phenylhydrazine  give  exclusively  l-phenyl-3-methyl- 
pyrazole,  m.  p.  35°;  whereas  with  methylhydrazine 
a  mixture  of  1:3-  and  1  : 5-dimethylpyrazoles  is 
produced ;  hydroxymethyleneacetone  and  methyl¬ 
hydrazine  give  1  :  5-  and  1  :  3-dimethylpyrazole  in 
the  ratio  9  :  5  in  alkaline  solution,  5  :  4  in  acid  solu¬ 
tion  ;  the  structure  of  hydroxymethyleneacetone 
benzoate  is  established  by  its  oxidation  to  benzoic 
and  pyruvic  acids,  whilst  its  conversion  by  phenyl¬ 
hydrazine  into  1 -phenyl-3 -methylpyrazole  (yield  86%), 
by  methylhydrazine  into  a  mixture  of  equal  amounts 
of  1:3-  and  1  :  5-dimethylpyrazole,  and  by  benzyl- 
hydrazine  mainly  into  l-benzyl-3-methylpyrazole  is 
described ;  hydroxymethyleneacetone  benzoate  semi¬ 
carbazone,  m.  p.  181°,  is  described;  ethyl  acetone- 
oxalate  and  methylhydrazine  afford  ethyl  1  :  5-di- 
methylpyrazole-3-carboxylate,  b.  p.  154°/10  mm.,  m.  p. 
40 — 42°  (acid,  m.  p.  175°),  and  ethyl  1  :  3 -dimethyl- 
pyrazole-b-carboxylate,  b.  p.  98°/10  mm.  (acid,  m.  p. 
207°) ;  ethyl  (3-acotyl-a-ethoxyacrylate,  b.  p.  125°/ 
9  mm.,  df'1  1-0649,  nff  1-4756  (oxidised  to  pyruvic 
acid),  and  methylhydrazine  afford  ethyl  1  :  5-di- 
methylpyrazole-3-carboxylate  (80 — 90%)  and  ethyl 
1  :  3-dimethylpyrazole-5-carboxylate  (20 — 10%), 

whereas  with  phenylhydrazine  ethyl  l-phenyl-5- 
methylpyrazole-3-carboxylate  and  an  unidentified 
substance,  m.  p.  195°,  are  produced ;  acetoneoxalic 
ester  and  phenylhydrazine  yield  1 -phenyl-5-methyl- 
pyrazole-3-carboxylic  acid.  H.  Wren. 
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Condensation  products  of  2-aminopyridine  with, 
aliphatic-aromatic  ketones.  II.  L.  Schmid  and 
B.  Bangler  (Ber.,  1926,  59,  [B],  1360 — 1362;  cf.  A., 
1925,  i,  1459). — co-Bromoacetophenone  and  2-amino¬ 
pyridine  afford  2-phenylpyriminazole,  m.  p.  135-5° 
(methiodide,  m.  p.  214°;  chloroaurate  ;  chloroplatinale, 
decomp.  202°),  identical  with  the  product  obtained 
by  the  action  of  concentrated  hydrochloric  acid  at 
140°  on  2-dvpnoneaminopvridine  ( loc .  cit.). 

H.  Wren. 

6-Chloro-(bromo-)l-hydroxy-l  :  2  :  3-benztri- 
azole.  J.  Booy  and  J.  W.  Dienske  (Rec.  trav. 
chim.,  1926,  45,  449 — 451). — 2  :  5-Dichloronitro- 
benzene  reacts  with  hydrazine  in  absolute  alcohol  at 
100°  to  give  Q-chloro-l-hydroxy-1  :  2  :  3-benztriazole, 
m.  p.  195°  (decomp.)  (metallic  sails  described). 
Similarly,  2  :  5-dibromonitrobenzene  gives  6 -bromo- 
1-hydroxy-l  :  2  :  3-benztriazole,  m.  p.  187°  (decomp.). 

F.  M.  Hamer. 


Isomeric  phenyl-a  B-naphthatriazolequinones . 

G.  Charrier  and  A.  Beretta  [with  A.  Gisella] 
(Gazzetta,  1926,  56,  191—195;  cf.  A.,  1924,  i,  1351, 
and  following  abstract). — 3-Phenyl-o.^-naphthatriazole- 
quinone  (I),  prepared  by  oxidising  3-phenyl-a(3- 
naphthatriazole  in  acetic  solution  by  means  of  chromic 
acid,  forms  orange-yellow  needles,  m.  p.  223°.  The 
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corresponding  pheinylhydroxyazo-dcnvaAivc,  prepared 
by  the  action  of  phenylhydrazine  on  the  quinone,  is 
golden-red,  m.  p.  275°,  and  the  phenazine  (II),  yellow, 
m.  p.  268°.  l-Phe7iyl-i-o-carboxyphe7iyl-l  :  2  :  3  Iri- 
azole-5-carboxylic  acid,  obtained  by  oxidising  the 
quinone  with  alkaline  permanganate,  has  m.  p.  131°. 

T.  H.  Pope. 


2-Phenyl-a|3-naphthatriazolequinone.  G.  Char¬ 
rier  and  A.  Manfredi  (Gazzetta,  1926,  56, 196 — 207 ; 
cf.  A.,  1924,  i,  1351). — Further  study  of  the  derivatives 
of  this  compound  emphasises  the  analogy  between  the 
quinone  and  phenantlu-aquinone  and  hence  that 
between  2-phenyl- a(3-naphthatriazole  and  phen- 
anthrene;  many  of  the  corresponding  derivatives  of 
the  two  quinones  have  identical  m.  p.  and  almost 
identical  physical  and  chemical  properties.  With 
phosphorus  pentachloride  or  hydroxylamine,  only  one 
carbonyl  group  in  2-phcnyl-ap-naphthatriazole- 
quinone  reacts,  and  thus  differs  from  the  other. 
Comparison  of  these  reactions  with  the  oxidation  of 
2-phenyl-afS-naphthatriazole  oxide  to  2-phenyl- <xp- 
naphthatriazolequinone,  and  not  to  the  corresponding 
oxide,  by  means  of  chromic  acid  mixture  indicates 
that  the  carbonyl  group  adjacent  to  the  heterocyclic 
nucleus  is  influenced  by  the  latter,  so  that  its  oxygen 
atom  does  not  show  the  usual  substitution  reactions. 

[With  L.  Gorini.]- — 2-Phenyl-aB-naphthatriazole- 
quinone  (loc.  cit.)  may  be  prepared  by  the  direct 
oxidation  of  phenylazo-P-naphthylamine  without 
previous  transformation  into  the  naphthatriazole. 
2-Phc7iyl-zB-naphthatriazolequinol  (4  :  b-dihydroxy-2- 


phenijl-rxfi-naphthatriazole),  obtained  by  reduction  of 
the  triazolequinone  by  means  of  tin  and  hydrochloric 
acid,  readily  undergoes  oxidation  to  the  quinone,  and 
thus  has  no  constant  m.  p. ;  its  diacetyl  derivative, 
m.  p.  163°;  di7netJi7jl  ether,  m.  p.  99 — 100°;  dibenzoijl 

derivative,  m.  p.  212° ; 
and  its  dichloro-deviv- 
ative,  m.  p.  165°,  were 
prepared. 

Nitration  of  2- 
phenyl-ap-naphthatri- 
azolequinone  in  pre- 
the  dwwirocompound 
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NO, 


sence  of 
(I),  m.  p 


sulphuric  acid  yields 

287°,  which,  with  phenylhydrazine,  gives  the 
corresponding  hydroxyazo-compoxxad , 
NO2;CGH4-N3:C10H3(NO2)(OH)-N:NPh,  m.  p.  315°. 

Like  phenanthraquinone,  2-phenyl- aP -naphtha  tri- 
azolequinone  condenses  with  o-aminodiphenylamine  to 
form'  the  jlavmdulme  (II),  which  decomposes  without 
melting  ait  about  100°  and  gives  a  hydrochloride,  m.  p. 
238°  (decomp.),  and  a  7iitrate,  m.  p.  211°.  Similarly, 
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condensation  of  the  triazolequinone  with  4-nitro- 
2-amino-4'-phenylazodiphenylamine  gives  the  flav- 
induline  (III),  which  decomposes  without  melting  and 
forms  a  hijdrochloride,  m.  p.  138°,  and  a  7iitrate,  m.  p: 
115°. 

2-Phenijl-y.(i-naphthalriazolequi7io7ieoxi7ne, 

NOH:C10H4O:N3Ph,  has  m.  p.  229—230°. 

T.  H.  Pope. 


Oxidation  of  o-aminoarylazobenzenes  in  acetic 
acid  solution  by  means  of  hydrogen  peroxide. 
G.  Charrier  and  G.  B.  Crippa  (Gazzetta,  1926,  56, 
207 — 216). — Since  the  oxidation  of  o-aminoazo- 
compounds  of  the  benzene  series  by  peracetic  acid 
yields,  probably  by  way  of  o-aminoazoxy-derivatives, 

the  2-arylbenztriazole-2-oxides,  CGH4<[^T^>NAr  i  0 , 

the  constitution  of  which  has  been  established  by 
other  syntheses,  it  seems  probable  that  similar 
oxidation  of  o-aminoazo-compounds  of  the  naphtha¬ 
lene  series  should  proceed  in  the  same  way  and  thus 
yield  2-aryl-ap-naphthatriazole-l -oxides, 

NO 

C10NG<C^_^>NAr.  The  behaviour  of  2-phenyl-a3- 

naphthatriazole  oxide  on  oxidation  and  also  certain 
properties  of  2-phenyl- ap-naphthatriazolequinone  (cf. 
preceding  abstract)  seem,  however,  to  indicate  that 
the  oxygen  atom  of  the  oxide  occupies  the  3-position, 
adjacent  to  the  ethylene  bridge,  so  that  the  matter 
remains  undecided. 

[With  A.  Dansi.] — The  action  of  peracetic  acid  on 
o-aminoazobenzene  yields  :  2-phenylbenztriazole ; 

2-phenylbenztriazole  oxide ;  2-amino-4'-hydroxy- 
azobenzene  (?)  (cf.  Cusmano,  A.,  1921,  i,  132);  a 
yellow  substance,  m.  p.  100 — 105°,  probably  a  mixture 
of  nitrophenols ;  a  yellow  substance,  C1,H11ON3, 
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which  decomposes,  without  melting,  at  250 — 300°,  and 
is  probably  a  product  of  the  polymerisation  or 
condensation  of  o-aminoazoxybenzene ;  a  trisazoxy- 
compound,  C^HjgOjNg,  m.  p.  278°,  which  yields 
aniline  and  o-phenylenediamine  on  reduction. 

Oxidation  of  o-aminoazotoluene  (p-tolylazo-p- 
toluidine)  by  peracetic  acid  gives  2-jy-iolyl-Q-methyl- 
benztriazole-l-oxide,  m.  p.  131-5°;  a  yellow  product,, 
probably  a  mixture  of  nitrocresols ;  and  2 : 2'- 
di-p-tolylazo-4 :  4' -dimethylazobenzene,  reddish-brown, 
decomp,  (without  melting)  393°;  this  yields  p-tolu- 
idine  and  o-tolylenediamine  on  reduction. 

T.  H.  Pope. 

Preparation  of  aminotetrazole.  R.  Stolle  and 
E.  Schick. — See  B.,  1926,  566. 

2-Azidocoumaran-3-one.  K.  Fries  and  K. 
Saftien  (Ber.,  1926,  59,  [13],  1246— 1254).— 2  :  5-Di- 
bromo-6-methoxycoumaran-3-one  is  converted  by 
sodium  azide  in  aqueous  acetone  into  5-bromo-2- 
azido-G-meihoxycoumaran-7>-one,  m.  p.  120°,  which  is 
transformed  by  alkali  hydroxide  into  5-bromo-4- 
melhoxysalicylic  acid,  m.  p.  250°,  by  sodium  azide  or 
acetate  in  alcohol  into  ethyl  5-bromo-4-metlioxy- 
salicylate,  m.  p.  123°,  nitrogen,  and  hydrocyanic 
acid,  and  by  alcoholic  hydrogen  chloride  into  ethyl 
5-bromo-2-hydroxy-4-methoxybenzoylformate,  m.  p.  108°. 
Ethyl  5-bromoA-melhoxyacetylsalicylate,  m.  p.  63°,  and 
methyl  5-bromoA-methoxysalicylale,  m.  p.  145°,  are 
described.  The  position  of  the  bromine  atom  in 
5-bromo-4-methoxysalicylic  acid  (and  hence  in  the 
initial  material)  is  established  by  its  conversion  into 
4-bromoresorcinol,  m.  p.  91°.  5-Bromo-2-azido-6- 
methoxycoumaran-3-one  is  converted  by  sodium 
azide  in  glacial  acetic  acid  into  4 : 5'-bromo-2'- 
hydroxy-4' -methoxybenzoyl-1  :  2  :  3  :  5 -tetrazole,  m.  p. 
236°  (decomp.)  after  darkening  at  230°  (sodium  salt; 
acetyl  derivative,  m.  p.  214°).  The  unstable  2-azido- 
coumaran-Z-one  is  transformed  similarly  into  methyl 
salicylate  and  4-o-hydroxybenzoyl-l  :  2  :  3  :  5 -tetr¬ 
azole,  m.  p.  172°,  characterised  by  oxidation  by 
potassium  permanganate  to  1:2:3:  5-tetrazole- 
4-carboxylic  acid  (the  silver  salt  and  ethyl  iodide 
yield  the  known  JV-ethyl-1  :  2  :  3  :  5-tetrazole-4-carb- 
oxylic  acid),  and  thence  to  tetrazole.  The  silver  salt 
of  4-o-hydroxybenzoyl-l  :  2  :  3  :  5-tetrazole  and 
methyl  iodide  afford  4-o-hydroxybenzoyl-\-methyl- 
1:2:3:  5 -tetrazole,  m.  p.  115°  ( acetyl  derivative,  m.  p. 
94 — 95°).  5-Chlorocoumaran-3-one  is  converted  by 
bromine  in  carbon  tetrachloride  into  5-chloro-2- 
bromocoumaran-Z-one,  m.  p.  112°,  which  with  sodium 
azide  and  acetic  acid  gives  *i-(5' -chloro-2’ -hydroxy- 
benzoyl)-!  :  2  :  3  :  5-tetrazole,  m.  p.  180°  ( dimethyl 
derivative;  acetyl  compound,  m.  p.  124°).  4-Hydr- 
oxychloroacetylbenzene  and  sodium  azide  yield 
4-hydroxyazidoacetylbenzene,  m.  p.  136°. 

5-Nitro-2-aminophenol  is  transformed  successively 
into  2-bromo-5-nitrophenol,  m.  p.  124°,  2-bromo-5- 
aminophenol,  m.  p.  159°  (decomp.),  and  4-bromo- 
xesorcinol,  m.  p.  91°.  H.  Wren. 

isoOxazoline  oxides.  V.  Carboxyl  deriv¬ 
atives.  E.  P.  Kohler  and  G.  R.  Barrett  (J. 
Amer.  Chem.  Soc,,  1926,  48,  1770 — 1777 ;  cf.  this 
vol.,  309). — Ethyl  y-nitro-$y-diphenylethylmalonate, 
K02-CHPh-CHPh-CH(C02Et)2,  m.  p.  132°,  is  obtained 


by  condensing  phenylnitromethane  with  ethyl  benzyl- 
idenemalonate,  whilst  the  corresponding  methyl  ester, 
m.  p.  140°,  is  obtained  similarly  from  ethyl  malonate 
and  nitrostilbene.  When  treated  with  bromine  in 
chloroform  or  carbon  tetrachloride,  the  esters  yield 
ethyl,  m.  p.  74°,  and  methyl  a -bromo-y-nitro-^y-di- 
phenylethylmalonate,  m.  p.  125°,  respectively,  and  these 
are  converted,  on  treatment  with  potassium  acetate 
in  alcohol,  into  the  corresponding  ethyl  ester,  m.  p. 
107 — 108°,  and  methyl  ester,  m.  p.  144°,  of  3  :  4 -di- 
phenyli&ooxazoline  oxide-5 :  5-dicarboxylic  add  (I) 
(-f-lH20),  m.  p.  about  130°  (decomp.).  When  heated 
at  its  m.  p.,  or  boiled  in  benzene  solution,  (I)  decom¬ 
poses  with  formation  of  a  red  oil,  3  :  4-diphenyliso- 
oxazole-5-carboxylic  acid,  (II),  m.  p.  169 — 170°,  and 
an  acid,  m.  p.  158°.  When  boiled  in  aqueous  solution, 
(I)  is  converted  quantitatively  into  (II).  When  the 
above  reaction  with  potassium  acetate  is  carried  out 
PPV.-f'.m  IT  *n  aclueous  alcohol,  an  acid  (annexed 
1 1  i^>q2  formula),  m.  p.  172°  (copper  salt,  yellow), 

CPh-N*  *s  0^tained,  which  is  slowly  hydrolysed 
in  potassium  hydroxide  solution  to  the 
acid  (II).  Treatment  of  the  above  methyl  ester  of  (I) 
with  phosphorus  pentachloride  affords  the  methyl 
ester,  m.  p.  158°,  of  3  :  4-diphenylwooxazoline-5  :  5- 
dicarboxylic  acid,  m.  p.  166°  (decomp.)  (anhydrous). 
The  isooxazoline  is  oxidised  to  the  oxide  by  hydrogen 
peroxide.  Reduction  of  the  above  ethyl  ester  of  (I) 
affords  ethyl  2-hydroxy-Z  :  4-diphenylisooxazolidine- 
5  :  5 -dicarboxylale,  which  exists  in  two  forms,  m.  p. 
140°  and  125°,  respectively  (copper  salt;  acetate, 
m.  p.  86 — 87°).  F.  G.  Willson. 

Aminobenzthiazoles.  III.  Tautomerism  and 
unsaturation  of  the  aminothiazole  system. 
R.  F.  Hunter  (J.C.S.,  1926, 1385— 1401).— The  author 
has  established  the  tautomerism  of  the  1-aminobenz- 
thiazole  system  with  the  1-imino-l  :  2-dihydrobenz- 
thiazole  complex.  Existing  evidence  of  the  symmetry 
type  (A.,  1879,  806;  1882,  1091;  1903,  i,  866)  is 
strengthened  by  synthesis  of  two  series  of  isomeric 

derivatives,  C0H4<®  >  C-NHR  and  C6H4<^>C:NH 

(R  is  Ac  or  Me),  from  stable  and  labile  acetylphenyl- 
thiocarbamide,  or  from  s-  or  os-phenylmethylthio- 
carbamide.  Hydrolysis  of  the  acetyl  compounds 
affords  the  same  1-aminobenzthiazole.  The  base 
reacts  in  the  imino-form  on  methylation  or  ethylation, 
and  in  the  amino-form  on  acetylation,  although  small 
amounts  of  the  other  isomerides  are  probably  present. 
The  general  chemistry  of  1-aminobenzthiazole  has 
been  studied.  The  following  new  compounds  are 
described  :  l-imino-2-methyl-l  :  2-dihydrobenzthiazole, 
m.  p.  123°  (dibromide,  softening  at  125° ;  tribromide, 
whitening  at  245°) ;  1-methylaminobenzthiazole,  m.  p. 
138°  (tetrabromide,  decomp.  65 — 67° ;  dibromide, 
sintering  at  136°,  charring  at  191°) ;  l-imino-2-elhyl- 
1  :  2-dihydrobenzthiazole,  m.  p.  86°  (tetrabromide, 
decomp.  160 — 161°) ;  l-imuio-2-acetyl-l  :  2-dihydro- 
benztliiazole,  m.  p.  118 — 120°  (dibromides,  orange, 
decomp.  130 — 132°,  and  purplish-red,  decomp.  173° ; 
dibromide  hydrobromide,  decomp.  180°) ;  1-acet- 
amidobenzthiazole  tetrabromide,  m.  p.  137 — 139° ; 
1-benzamidobenzthiazole  tetrabromide,  decomp.  185°; 
o-bromo-l-benzamidobenzthiazole,  m.  p.  226°;  benz- 
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thiazole-l-azo-$-naphlhol,  m.  p.  146°;  1-aminoazo- 
banzthiazole,  m.  p.  135°  ( hydrochloride ,  decomp.  232°) ; 

ip  -aminobenzthiazole,  C6H1<C||^>C,NH2,  decomp. 
131°  ( hydrochloride ,  CGH3'<^^S>C-NH2,  m.  p.  239 — 


240°,  by  action  of  ethyl  nitrite  on  1-aminobenztkiazole 
hydrochloride) ;  ip-amino-3-toluihiazolc  hydrochloride, 
decomp.  145°;  ip-amino-5-tolulhiazolo  hydrochloride, 
decomp.  150°. 

Tautomerism  of  the  5-bromo-derivativcs  is  estab¬ 
lished  by  analogous  syntheses.  5-Bromo-l-amino- 
benzthiazole  dibromide,  decomp.  80 — 82°;  1-acet- 
amidobenzlhiazole  hexabromide,  decomp.  160° ;  S-bromo- 
\-acetamidobenzthiazole,  m.  p.  223°;  and  5-bronw- 
l-imino-2-acetyl-l  :  2-dihydrobenzihiazole,  m.  p.  199 — 
200°,  are  described. 

Homologues  of  1 -aminobenzthiazole  have  been 
prepared  :  l-amino-3-mcthylbcnzthiazole,  m.  p.  136° 
(dibromide,  m.  p.  110°);  bromo-l-amino-3-clhyl- 
benzthiazole,  m.  p.  212°  ( hydrobromide ,  decomp.  290°) ; 
l-amino-o-?nethylbenzthiazole,  m.  p.  142°  ( dibromide 
hydrobromide,  decomp.  134°,  on  one  occasion  106°) ; 
bromo-l-amino-5-meihylbenzthiazole,  m.  p.  210°; 
l-amino-A-methylbenzthiazole,  m.  p.  145°  ( tetrabromide , 
decomp.  250°) ;  l-a»mio-3  :  5-dimethylb enzthiazol e , 
m.  p.  116°  (ietrabromide,  very  unstable  red  flakes, 
decomp.  80—90°,  unmelted  at  250°) ;  2-amino-fi- 
naphlhaihiazole,  m.  p.  235 — 237°  (telrabromide,  begins 
to  dccomp.  130°) ;  2-amino- ct-naphthathiazole,  m.  p. 
249 — 251°  (telrabromide,  decomp.  165°). 

Hot  water  instantly  converts  1 -aminobenzthiazole 
dibromide  into  5-bromo-l-imino-l  :  2- 
dihydrobcnztliiazolo  hydrobromide,  an 
isomerisation  analogous  to  the  trans¬ 
formation  of  iY-bromo-  into  p-bromo- 
acetanilide.  The  change  is  explained 
by  a  bridged  formula  (annexed),  which 
represents  one  of  the  tautomeric  intra-annular  phases 
of  benzthiazole.  J.  M.  Gull  and. 
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Aminobenzthiazoles.  IV.  Stability  of  the 
bromides  of  the  1-xyhdinodimethylbenzthi- 
azoles.  R.  F.  Hunter  (J.C.S.,  1926, 1401—1404).— 
The  instability  of  l-amino-3  :  5-dimethylbenztkiazole 
tetrabromide  (preceding  abstract)  is  due  to  the  com¬ 
bined  effect  of  the  o-  and  p-methyl  groups,  and  is 
related  to  the  mobility  of  the  tautomeric  hydrogen 
atom,  because  1-arylaminobenztkiazole  tetrabromides, 
in  which  the  amino-phase  is  enhanced,  show  remark¬ 
able  stability.  l-m-Xylidino-3  : 5-dimetkylbenztki- 
azole  (cf.  Levi,  A.,  1925,  i,  445)  has  m.  p.  175°  { hexa¬ 
bromide  hydrobromide,  red,  decomp.  158° ;  telra¬ 
bromide,  decomp.  130°).  l-p-Xylidino-3  :  G-dimethyl- 
benzthiazole  has  m.  p.  200°  (tetrabromide,  decomp, 
above  200°).  J.  M.  Gulland. 

Thiazole  dyes.  K.  Yamaha  (J.  Soc.  Chem.  Ind. 
Japan,  1926,  29,  36—42). — -By  heating  a  mixture  of 
100  g.  of  o-toluidinc  and  60  g.  of  sulphur  at  185°  for 
24  hrs.  dehydrothio-o-toluidine  is  obtained,  m.  p. 
119-5 — 120°,  b.  p.  240°/16  mm.  The  yellow  bromine 
additive  compound  sublimes  at  174 — 175°;  the  acetyl 
derivative  has  m.  p.  121 — 122°.  Dehydrothio- o- 
toluidinesulphonic  acid  and  its  salts  are  described. 


Ortkoprimuline  is  prepared  by  heating  a  mixture 
of  2  mols.  of  o-toluidine  and  4-5  atoms  of  sulphur 
at  270°.  The  ammonium  salt  of  orthoprimuline- 
sulpkonic  acid  may  be  separated  from  that  of  dehydro¬ 
thio-o-toluidine,  since  it  is  more  soluble  in  water. 
Many  dyes  (acid  or  acid-mordant  as  a  rule)  have  been 
prepared  by  coupling  dehydrothio-o-toluidine  with 
Neville  and  Winther’s  acid,  H  acid,  (3-naphtliol,  etc., 
and  their  dye-properties  examined.  K.  Kashima. 

Dioximes.  XXX.  G.  Ponzio  (Gazzetta,  1926, 
56,  256—264;  cf.  A.,  1925,  i,  8,  1075).— The  contro¬ 
versy  with  Gastaldi  (A.,  1924,  i,  733 ;  1925,  i,  987), 
whose  results  cannot  be  repeated,  is  continued. 
One  form  only  of  phenylhydroxyglyoxime  is  obtained, 
m.  p.  191°  (with  decomp,  to  5-kydroxy-3-phenyl- 
1  :  2  :  4-oxadiazole  ;  cf.  Falck,  A.,  1886,  797).  This 
gives  a  dibenzoyl  derivative,  m.  p.  183°  (decomp.), 
of  unknown  structure,  which  with  alcoholic  alkali 
gives  the  above  oxadiazole,  and  an  isomeric  substance, 
C8H0O2N2,  m.  p.  176°  (decomp.),  still  under 
investigation,  and  when  heated  in  alcohol  isomerises 
quantitatively  to  a  substance,  C2oH1G06N2,  m.  p.  153° 
(decomp.),  possibly  BzON!CIdi-NBz-C02H,  converted 
by  alcoholic  sodium  hydroxide  into  the  above 
oxadiazole.  Phenylhydroxyglyoxime  also  forms  a 
triacetyl  derivative,  m.  p.  117 — 117-5°. 

Complex  salts  of  the  composition  [C1GH120GN4Ni]M2, 
where  M=^Ni,  Na,  K,  or  NH4,  are  described.  From 
the  nickel  salt  phenylhydroxyglyoxime  is  regenerated 
on  acidification.  E.  W.  Wignall. 

Preparation  of  piperazyltheobromine.  E.  A.  O. 
Viel.— See  B.,  1926,  611. 

Manufacture  of  hydrogenated  cinchona 
alkaloids.  Howards  and  Sons,  and  J.  W  Blag- 
den. — See  B.,  1926,  565. 

Reactions  produced  by  sunlight  in  the  presence 
of  uranium  [and  iron]  compounds.  Charac¬ 
teristic  reactions  for  strychnine,  morphine, 
codeine,  and  formaldehyde.  J.  Aloy,  A.  Valdi- 
guie,  and  R.  Aloy  (Bull.  Soc.  ckim.,  1926,  [iv],  39, 
791 — 795;  cf.  A.,  1925,  ii,  1081). — A  sulphuric  acid 
solution  of  strychnine  containing  uranium  oxide  or 
acetate  becomes  violet  in  sunlight,  whilst  one  of 
codeine  or  morphine  becomes  dark  blue.  Codeine 
affords  the  blue  colour  in  absence  of  sunlight  if  traces 
of  formaldehyde  are  present,  and  therefore  coloration 
may  be  due  to  formaldehyde  produced  pliotosyn- 
tketically  from  carbon  dioxide.  This  reaction  affords 
a  very  sensitive  test  for  formaldehyde.  Other 
aldehydes  do  not  give  the  reaction,  although  it  is 
given  by  ferrous  as  well  as  by  uranous  acetate. 
The  pkenanthrene  ring  of  the  alkaloids  is  probably 
involved,  since,  in  the  presence  of  formaldehyde, 
dionine  (morphine  ethyl  ether)  and  pkenanthrene 
give  a  similar  blue  colour.  R.  Brightman. 

Unsaturated  residues  in  chemical  and  pharm¬ 
acological  relationship.  V.  J.  von  Braun,  M. 
Kuhn,  and  S.  Siddiqui  (Ber.,  1926,  59,  [B],  1081 — 
1090;  cf.  A.,  1923,  i,  286). — The  antagonistic  action 
towards  morphine  or  codeine  exhibited  by  codeine 
derivatives  in  which  the  JV-methyl  group  is  replaced 
by  other  hydrocarbon  residues  appears  to  diminish 
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in  approximate  parallelism  as  the  •  valency  demand 
of  the  residue  decreases. 

cycfoPropylmethyl  bromide  is  converted  into  cyclo- 
propylacetonitrile ,  b.  p.  142 — 144°,  which  is  reduced  to 
P-cycZopropylethylamine,  giving  a  benzoyl  derivative, 
b.  p.  195°/13  mm.,  m.  p.  46 — 47°,  which,  when  distilled 
with  phosphorus  tribromide,  affords  (3-cyclo propyl- 
ethyl  bromide ,  b.  p.  129°,  d"  1-3117,  together  with 
much  benzonitrile  and  dibromide,  C5H10Br2.  Pro- 
pargyl  bromide ,  b.  p.  83 — S8°,  is  prepared  by  the 
action  of  cyanogen  bromide  on  methylpropargyl- 
aniline  or  ethylpropargylanilim,  b.  p.  119 — 120°/15 
mm.  (non-crystalline  picrate  and  methiodide  ;  hygro¬ 
scopic  hydrochloride,  m.  p.  133°) ;  the  latter  base  is 
obtained  by  the  action  of  alkali  hydroxide  on  ethyl- 
fi-bromoallylaniline,  b.  p.  14S°/13  mm.  (non-crystalline 
picrate  and  methiodide ;  hydrochloride),  whereby, 
however,  the  unsaturated  residue  is  in  part  removed. 
cycZoPentyl  bromide,  magnesium,  and  trioxymethylene 
afford  cycZopentylmcthyl  alcohol  (mixed  with  di cyclo- 
pentyl),  from  which  non-liomogeneous  cycZopentyl- 
methyl  bromide  is  derived.  Similarly,  cycZoheptyl 
bromide  is  converted  successively  into  non-homo- 
geneous  cyclo heptylmethyl  alcohol,  b.  p.  80 — 90°/15 
mm.,  and  cyclo  heptylmethyl  bromide,  b.  p.  80— 82°/15 
mm.  The  following  derivatives  of  norcodeine  are 
described :  propargylnorcodeine,  m.  p.  137°  ( hydro¬ 
chloride ;  picrate  ;  methiodide,  decomp.  172°;  bromo- 
derivative,  C20H20O3NBr,  m.  p.  100 — 102°) ;  dibromo- 
allylnorcodeine,  m.  p.  about  60°;  cyclo propylmethyl- 
no-rcodeine,  m.  p.  65°  ( hydrochloride ,  decomp.  250 — 
252°;  chloroplatinale,  decomp.  199—200°;  picrate, 
m.  p.  110 — 115°) ;  cyclobutylmethylnorcodeine  (hydro¬ 
chloride,  m.  p.  150°;  chloroplatinale,  decomp.  217°); 
[3-cyclo propylethylnorcodeine  [ hydrochloride ,  m.  p.  160° 
(decomp.)];  cyclopentylmethylnor codeine,  m.  p.  50° 
(picrate,  m.  p.  125 — 128°;  hydrochloride,  m.  p.  171 — 
174°) ;  cyclohexylmethylnorcodeme,  m.  p.  55 — 60° 
(picrate,  m.  p.  132 — 135°;  hydrochloride,  m.  p.  171 — 
176°) ;  cycloheptylmethyhior codeine,  m.  p.  59 — 61° 
(picrate,  m.  p.  139°) ;  a -thienylnorcodeine, 
C1|5H],jO(OMo)(OH)  >N-GH2-C4H3S,  m.  p.  76°  ( hydro¬ 
chloride ,  decomp,  below  200° ;  picrate,  m.  p.  145° 
after  softening).  H.  Wren. 

Trypanocidal  action  and  chemical  constitution. 
V.  Arylsulphonamides  of  some  phenylarsinic 
acids.  L.  F.  Hewitt,  H.  King,  and  W.  O.  Murch 
(J.C.S.,  1926,  1355 — 1370). — Methyl  sulphate  and 
alkali  at  100°  convert  4'-toluenesulphonyl-4-amino- 
phenylarsinic  acid  (cf.  Little,  Cahen,  and  Morgan, 
ibid.,  1909,  95,  14S2)  into  4' -toluenesulphonylA- 
methylaminophenylarsinic  acid,  which  yields  4-methyl- 
aminophenylarsinic  acid  on  hydrolysis  by  cold  sul¬ 
phuric  acid.  An  improved  method  is  described  for 
preparing  sodium  3-nitrotoluene-4-sulphonate.  Nitr¬ 
ation  of  3' -nitroA' -toluenesulphonylA-aminophemjl- 
arsinic  acid  ( N-methyl  derivative  described)  and  3'- 
nitrobenzenesulphonylA-aminophenylarsinic  acid  yields 
exclusively  the  corresponding  3  :  3' -dinitro -acids. 
Reduction  of  these  five  nitro-acids  with  ferrous 
chloride  and  alkali  affords  W-aminoA'-toluemsul- 
phonylA-aminophenylarsinic  acid  and  its  N -methyl 
derivative ;  3' -aminobenzenesulphonyl-,  3  :  3' -diamino- 
4' -toluenesulphonyl-,  and  3  :  3 ’ -diaminobenzenesul- 


phonylA-aminophenylarsinic  acids.  Further  reduc¬ 
tion  of  some  of  the  above  compounds  by  the  usual 
methods  yields  3' -amino-  and  3  :  ?>’ -diamino A' -tolv.ene- 
sulphonylA-aminophenylarsenious  oxide,  and  3 '-amino- 
4z'-toluenesulphonyl-  and  ?>' -aminobenzenesulphonyl A- 
aminoarsenobenzenes .  The  last  two  substances  are 
white  in  contrast  to  their  benzamide  analogues. 

The  colour  reactions  shown  by  weakly  alkaline 
solutions  of  o-hydroxysulphonamides  in  presence  of 
iron,  cobalt,  nickel,  or  copper  salts  are  attributed  to 
the  formation  of  co-ordination  complexes  analogous 
to  the  pyrocatechol  complexes  of  Weinland  and 
Binder  (A.,  1912,  i,  184).  The  acidic  hydrogen  of  the 
group  S02-NH  is  involved,  since  iV-methyl  derivatives 
or  the  benzamides  do  not  form  colours.  3 '-Nitro-  and 
3' -aminobenzenesulphonyl  derivatives  of  Z-aminoA- 
hydroxy-  and  i-amino-c2-hydroxy phenylarsinic  acids 
are  described.  JdA-Toluencsulphonyl-Z-aminoA-foydr- 
oxybenzoic  acid  has  m.  p.  250°  (decomp.)  and  N-p- 
toltienesidphonyl-o-melhylaminophenol,  m.  p.  127 — 
128°.  Reverdin’s  “  O-toluenesulphonyl-iV-p-mono- 
methylaminophenol,”  m.  p.  135°  (A.,  1909,  i,  377), 
is  iY-p-toluencsulphonyl-p-methylaminophenol,  m.  p. 
136—137°. 

Dilute  nitric  acid  oxidises  p - xanthylphenylars i n  ic 
acid  to  diphenyl  dis ulph ule-pp'-dia rs inic  acid  (barium 
salt  described)  and  p-sulphophenylarsinic  acid. 

J.  M.  Gull  and. 

Behaviour  of  arsenobenzenes  towards  mole¬ 
cular  oxygen.  I.  E.  Maschmann  (Ber.,  1926, 
59,  [JB],  1142 — 1148). — Solid  arsenobenzene  combines 
so  vigorously  with  oxygen  that  explosions  frequently 
result,  whereas  arsenophenylglycine,  salvarsan,  sodium 
salvarsan,  salvarsanglycide,  neosalvarsan,  sulphoxyl- 
salvarsan,  3:5:3':  5'-tetra-amino-4  :  4'-dimethyl- 
aminoarsenobenzene  tetrahydrochloride,  silver  salv¬ 
arsan,  and  silver  neosalvarsan  adsorb  only  a  small 
proportion  of  oxygen,  which  is  quantitatively  evolved 
when  the  products  are  heated  gently  in  a  vacuum. 
The  behaviour  is  independent  of  the  age  of  the  pre¬ 
parations.  Variation  in  the  toxicity  of  normally 
manipulated  specimens  cannot  therefore  be  attributed 
to  arsenoxides  formed  by  atmospheric  oxidation. 

H.  Wren. 

Behaviour  of  arsenobenzenes  towards  mole¬ 
cular  oxygen.  II.  E.  Maschmann  (Ber.,  1926, 
59,  [B],  1148 — 1159;  cf.  preceding  abstract). — The 
absorption  of  molecular  oxygen  by  substituted  salv- 
arsans  in  solution  is  due  to  chemical  change  in  the 
substituent  groups  rather  than  to  reactivity  of  the 
arseno-group,  which,  although  very  marked  in  arseno¬ 
benzene,  is  restricted  by  the  presence  of  substituents 
in  the  derivatives.  Neosalvarsan, 
NH2-CGH3(0H)-As:As-C6H3(0H)-NH-CH2-0-S0Na,  in 
neutral  aqueous  solution  absorbs  oxygen  vigorously 
with  marked  discoloration  and  separation  of  a 
brownish-black  precipitate.  “  Sulphite  salvarsan,” 
containing  the  group  -NH-CH2-0-S02Na,  is  relatively 
very  stable  towards  oxygen,  as  is  sulphoxylsalvarsan. 
The  probability  that  oxygen  affects  primarily  the 
iminomethylenesulphoxylate  group  of  neosalvarsan 
is  supported  by  the  exactly  analogous  behaviour  of  o- 
aminophenolsulphoxylate.  3  :  3'-Diamino-4  :  4'-di- 
hydroxyarsenobenzene  hydrochloride  in  6%  or  19% 
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aqueous  solution  absorbs  oxygen  very  slowly  without 
change  of  colour,  but  with  marked  increase  in  viscosity ; 
the  latter  property  is  not  shown  by  3  :  3'  :  5  :  5'- 
tetra-amino-4 : 4'-dimethylaminoarsenobenzene  hydro¬ 
chloride.  Absorption  of  oxygen  by  solutions  of 
3  :  3'-diamino-4  :  4'-dihydroxyarsenobenzene  in  aque¬ 
ous  sodium  hydroxide  increases  greatly  with  increasing 
alkalinity  and  is  accompanied  by  darkening  of  the 
solution  and  separation  of  a  precipitate.  Reaction  is 
mainly  due  to  the  vicinal  amino-  and  hydroxyl  groups, 
and  is  shown  also  by  o-aminophenol,  3-amino-4- 
hydroxyphenylarsinic  acid,  and  3-amino-4-hydroxy- 
benzoic  acid.  Participation  of  the  arseno-group  to 
a  minor  extent  is  established  by  the  isolation  of  3- 
amino-4-hydroxyphenylarsinic  acid  in  7%  yield. 
The  formation  of  an  arsinoxidc  could  not  be  detected. 

H.  Wren. 

ns-Chlorotetrahydroarsinoline  and  some  qua¬ 
ternary  arsonium  compounds.  E.  Roberts,  E.  E. 
Turner,  and  (in  part)  F.  W.  Bury  (J.C.S.,  1926, 
1443—1447;  cf.  ibid.,  1921,  119,  426).— As-Methyl- 
tetrahydroarsinoline  (methiodide,  m.  p.  239 — 240°; 
ethiodide,  m.  p.  185 — 1S6°;  benzobromide,  m.  p.  210 — 
211c)  forms  a  dichloride  which,  when  heated,  gives  As- 
chlorotetrahydroarsinoline,  m.  p.  22°,  b.  p.  155°/16  mm. 
y-Phenylpro-pyldimethylethylarsonium  iodide  has  m.  p. 
118°.  Interaction  of  the  Grignard  reagent  and  di- 
methyliodoarsine  affords  arsines  of  the  type 
Ph-[CH2]z-AsMe2 ;  the  m.  p.  of  the  corresponding 
methiodides  shoiv  marked  alternation.  The  following 
compounds  are  described  :  benzyldimethylarsine,  b.  p. 
110°/8  mm.  ( methiodide ,  m.  p.  195 — 196°;  ethiodide, 
m.  p.  163 — 165°) ;  8-phenyl-n-butyldimethylarsine, 
b.  p.  150°/14  mm.  ( methiodide ,  m.  p.  150 — 151°; 
ethiodide,  m.  p.  134 — 135°);  phenyl- fi-phenylethyl- 
methylarsine,  b.  p.  187°/12  mm.  or  190°/15  mm. 

( methiodide ,  m.  p.  119°). 

[With  F.  W.  Bury.] — Attempted  resolutions  of 
arsenic  compounds  have  been  discontinued.  Suitable 
Grignard  reagents  and  arsenic  derivatives  yield  di- 
cyclo hexylphenylarsine,  b.  p.  220°/14  mm.  ( methiodide , 
m.  p.  187° ;  ethiodide,  m.  p.  18S — 189°) ;  tricyclohexyl- 
arsine,  b.  p.  235°/12  mm.  ( methiodide ,  m.  p.  153 — 154° ; 
benzobromide,  m.  p.  197°) ;  and  cyolo liexylphenyl- 
methylarsine,  b.  p.  152 — 153°/12  mm.  ( benzobromide , 
m.  p.  193°). 

Phenylbenzylarsinic  acid  forms  a  1  -menthylamine 
and  a  strychnine  salt,  [ajj?  —31-2°  in  50%  aqueous 
acetone;  these  are  partly  hydrolysed  on  recrystallis¬ 
ation.  .  J.  M.  Gulland. 

10-Chlorophenthiarsine,  and  its  rate  of  form¬ 
ation  from  o-phenylthiolphenyldichloroarsine. 
E.  Roberts  and  E.  E.  Turner  (J.C.S.,  1926.  1207 — - 
1210;  cf.  A.,  1925,  i,  1339). — o-Phenyllhiolphenyldi- 
chloroarsine  has  been  prepared  from  o-nitrodiphenyl 
sulphide  (m.  p.  79°,  cf.  Mauthner,  A.,  1906,  i,  948)  by 
io  way  of  o -phenylthiolphenylarsinic  acid, 

AsCl  m.  p.  192 — 194°,  and  o-phenylthiol- 
/\/\/\  phenylarsenious  oxide,  m.  p.  187 — 
t  I  I  3}  189°,  and  its  rate  of  conversion  into 
\*/\/  \v/  10-chlorophenthiarsine  (annexed  for- 
&  mula),  m.  p.  129 — 130°,  determined. 

5  Only  20%  conversion  takes  place 

under  conditions  in  which  the  oxygen  analogue  shows 


60%  conversion.  o-Phenoxyphenyhnethylchloroarsine 
is  even  more  stable,  losing  only  10%  of  the  theoretical 
amount  of  hydrogen  chloride  and  some  methyl 
chloride.  Treatment  of  the  residue  with  methyl  iodide 
yielded  10-iodophenoxarsine,  but  none  of  the  expected 
10  :  10-dimethylphenoxarso7iium  iodide,  m.  p.  207°, 
v'hich  was  prepared  from  magnesium  methyl  iodide 
and  10-chlorophenoxarsine.  J.  M.  Gulland. 

Mercury  compounds  of  “  medinal  ”  and  the 
official  (Ph.  G.  V.,  Erganzbd.  IV)  test  for  identi¬ 
fying  “  medinal.”  E.  Rupp  and  K.  Muller  (Arch. 
Pharm.,  1926,  264,  362 — 365). — “  Medinal  ”  (veronal- 
sodium)  and  mercuric  acetate  interact  in  aqueous 
■solution  to  give  a  precipitate  of  acetaiomercuriveronal , 
/CO-jSIH 

CEt.q  >CO  .  The  corresponding  hydr- 

_  “xCO-N-Hg-OAc 

oxide  (the  nitrate  and  chloride  are  also  described)  is 
soluble  in  sodium  hydroxide ;  the  solution  obtained  in¬ 
teracts  with  more  “  medinal  ”  to  give  a  precipitate  of  the 

compound  CEt2<gg;^>CO  CO<^;jg>CEt2. 

The  latter  can  also  be  produced  by  direct  interaction 
of  “  medinal  ”  and  mercuric  oxide  in  hot  aqueous  sus¬ 
pension. 

The  above  compounds  are  evidently  identical  with 
those  formed  in  the  official  test  for  identifying 
“  medinal.”  W.  A.  Silvester. 

Action  of  mercuric  acetate  on  m-chloroaniline. 
L.  Vecchiotti  (Gazzetta,  1926,  56,  216 — 224;  cf. 
A.,  1925,  i,  105S). — The  action  of  mercuric  acetate  on 
«i-chloroaniline  in  aqueous  solution  gives  m-chloro- 
aniline-2  : 4  : 6 -trimercuriacetate,  NH2-CGiICl(Hg-OAc)3, 
m.  p.  210°,  but  no  mono-  or  di-mercuriacetate  has 
yet  been  obtained.  When  treated  with  chlorine  in 
presence  of  calcium  chloride,  the  trimercuriacetate 
yields  2:3:4:  6-tetrachloroaniline,  identified  by 
means  of  the  corresponding  tetrachloroacetanilide. 
m-ChIoroacetanilide-2  :  4  :  G-trimercuriacetate,  decomp, 
(without  melting)  240° ;  w.-chloroaniline-2  :  4  :  6- 
trimercurihydroxide,  decomp.  225°,  and  the  corre¬ 
sponding  chloride,  decomp.  205°,  have  been  prepared. 

T.  H.  Pope. 

Racemisation.  III.  Action  of  alkali  on 
glycyl-f-alanylglycine  and  glycylglycyl-I-alanyl- 
glycine.  P.  A.  Levene  and  M.  H.  Pfaltz  (J.  Biol. 
Chem.,  1926,  68,  277—283;  cf.  A.,  1925,  i,  795, 
1474). — The  above  peptides  W'ere  exposed  to  the 
action  of  0-1W-,  G-2N-,  and  A-sodium  hydroxide  for 
periods  of  48  lirs.  and  of  39 — 50  days ;  the  alanine 
obtained  by  hydrolysis  of  the  resulting  solutions 
possessed  its  full  optical  activity  in  the  case  of  all  the 
short  experiments,  and  showed  racemisation  to  the 
extent  of  10%  only  in  the  long  experiments,  although 
in  these  cases  the  peptide  was  hydrolysed  by  the 
alkali  to  the  extent  of  80%.  Chloroacetylglycyl- 
1-alanylglycine  has  m.  p.  130°  (decomp.),  [ajf(  +48-3°; 
glycylglycyl-l-alanylglycine,  m.  p.  205°  (decomp.), 
[“Id  +53-7°.  C.  R.  Harington. 

Separation  of  Z-leucyl-d-glutamic  acid  and 
its  anhydride  from  a  trypsin  digest  of  gliadin. 
E.  Abderhalden  (Z.  physiol.  Chem.,  1926, 154,  18 — 
20). — The  digest,  after  8  weeks  at  37°,  is  evaporated  tp 
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dryness,  mixed  with  a  little  water  and  sand,  and 
extracted  with  a  series  of  organic  solvents.  From  the 
methyl  alcohol  extract,  the  anhydride  of  Z-leucyl-d- 
glutamic  acid  has  been  separated  in  0-4%  yield.  The 
acid  itself  may  be  isolated  from  the  extracted  digest 
by  dissolving  in  water  and  precipitating  with  silver 
nitrate  and  ammonia  after  having  removed  the  greater 
part  of  the  difficultly  soluble  amino-acids  by  fractional 
crystallisation.  H.  D.  Ivay. 

Method  for  determining  the  constitution  of 
the  peptides.  P.  Schlack  and  W.  Kumpf  (Z. 
physiol.  Chem.,  1926,  154,  125 — 170). — By  heating 
the  benzoylated  peptide  with  a  thiocyanate  in  presence 
of  acetic  anhydride  and  glacial  acetic  acid  a  substituted 
thiohydantoin  is  obtained.  If  the  latter  is  treated 
with  IV-sodium  hydroxide,  it  is  hydrolysed  to  a  simple 
thiohydantoin  and  a  peptide  having  a  chain  shorter 
by  one  amino-acid.  This  treatment  with  thiocyanie 
acid  followed  by  sodium  hydroxide  is  then  repeated 
as  often  as  required.  Unbenzoylated  peptides  do 
not  give  such  good  results  as  benzoylated  peptides. 
Methods  for  purification  and  identification  of  the 
thiohydantoins  produced  are  described.  The  various 
theories  of  protein  structure  which  have  been  put 
forward  are  discussed  at  some  length  in  relationship 
to  the  results  obtained,  or  obtainable,  by  this  new 
method.  H.  D.  Kay. 

Partial  decomposition  of  thymus-nucleic  acid. 
H.  Steudel  (Z.  physiol.  Chem.,  1926, 154,  116—124). 
— The  breakdown  of  the  thymus-nucleic  acid  molecule 
-described  by  Thannhauser  and  Dorfmiiller  (ibid., 
1921,  114,  39)  as  being  brought  about  by  boiling  the 
acid  with  picric  acid  solution,  has  been  reinvestigated. 
It  had  been  stated  that  by  this  method  of  hydrolysis 
•the  purine  nucleotides  were  decomposed,  but  not  the 
pyrimidine  nucleotides.  The  present  author  finds 
.that  not  only  is  the  yield  of  adenine  and  guanine 
picrate  far  from  the  theoretical,  but  also  that  the 
pyrimidine  nucleotides  are  hydrolysed  to  a  consider¬ 
able  extent.  H.  D.  Kay. 

Citrylheemin.  A.  Partos  (Biochem.  Z.,  1926, 
172,  126).  H.  Goldman  (ibid.,  127 — 132). — A  crys¬ 
talline  compound,  decomp,  about  250°,  was  obtained 
by  the  action  of  methyl  alcohol  containing  citric  acid 
on  coagulated  blood  in  a  yield  of  0-4  g.  to  0-7  g.  per 
kg.  of  blood.  The  curve  for  the  extinction  coefficient 
at  different  wave-lengths  differs  slightly  from  that 
of  tartarylhsemin,  but  is  very  similar  to  that  of 
Jormylh;cmin.  The  compound  may  have  the  formula  : 

(C34H31Me04N4Fe)0\f,<-CH2-C0-0(C34H31Me04N4Fe) 
XC34H31Mc04K4Fe)0-C0^  ^CH2-C0-0(C34H31Mc04N4Fe)‘ 

H.  I.  Coombs. 

Proteins.  II.  Action  of  superheated  water  on 
proteins.  II.  I.  S.  Komatsu  and  C.  Okinak^. 
(Bull.  Chem.  Soc.  Japan,  1926, 1, 102 — 108). — Edestin, 
;gliadin,  and  casein  were  digested  severally  for  varying 
lengths  of  time  with  water  at  110 — 120°.  The  pro¬ 
teins  gave  in  each  case  an  insoluble  residue  and 
■soluble  substances,  the  proportion  of  the  latter 
increasing  with  longer  treatment.  The  composition 
of  the  residue  differed  from  that  of  the  mother  protein, 
-and  was  not  constant.  With  edestin,  the  amide 
.groups  were  the  first  removed,  the  diamino -groups 


following  gradually.  The  reverse  occurs  with  casein, 
whilst  gliadin  stands  between  the  two.  A  trans¬ 
formation  of  diamino-nitrogen  into  amide-nitrogen 
occours  with  edestin  during  the  treatment,  but  not 
with  gliadin.  The  pa  values  of  the  pure  proteins 
and  of  the  solutions  after  digestion,  and  the  analyses 
of  the  residues  and  the  solutions  are  tabulated. 

B.  W.  Anderson. 

Horn-dissolving  action  of  alkali  sulphides. 
P.  Pulevka  (Z.  physiol.  Chem.,  1926,  155,  156). — 
A  reply  to  Weiss  (this  vol.,  749).  E.  C.  Smith. 

Organic  micro-analysis.  B.  Flaschentrager 
(Z.  angew.  Chem.,  1926,  39,  717 — 722). — Extensive 
details  are  given  of  a  uniform,  valid  system  of  organic 
micro- analysis,  based  mainly  on  the  methods  of 
Pregl.  S.  K.  Tweedy. 

Elementary  micro-analysis.  Determination 
of  sulphur  and  halogens.  C.  Funk  and  S.  Kon 
(J.  Amer.  Chem.  Soc.,  1926,  48, 1667 — 1671). — A  modi¬ 
fied  technique  for  the  micro-determination  of  sulphur, 
the  halogens,  and  phosphorus  is  described. 

F.  G.  Willson. 

Microchemical  reactions  for  oxalic  acid.  M. 
Wagenaar  (Pharm.  Weekblad,  1926, 63,  722 — 727). — 
A  resume  and  amplification  of  previous  work  on  micro- 
chemical  detection  of  oxalic  acid  and  its  salts. 

S.  I.  Levy. 

Detection  of  minute  quantities  of  formalde¬ 
hyde.  T.  Sabalitschka  and  C.  Harniscii  (Pharm. 
Zentr.,  1926,  67,  289—294,  309—312,  324—327, 
339—342,  357—359,  371—374,  387— 390).— Many 
tests  for  formaldehyde  have  been  examined.  In  the 
presence  of  acetaldehyde,  furfuraldehyde,  carbo¬ 
hydrates,  and  other  substances,  the  following  tests 
may  be  used  :  for  1  :  50,000  formaldehyde  solutions, 
the  tests  with  phloroglucinol  and  potassium  hydroxide, 
resorcinol  and  sulphuric  acid,  phenylhydrazine  and 
sodium  nitroprusside  in  alkaline  solution,  phenyl¬ 
hydrazine  hydrochloride  and  sodium  nitroprusside 
in  alkaline  solution,  and  magenta  and  sulphurous 
acid  (according  to  Fincke) ;  and  only  for  higher 
concentrations  of  formaldehyde,  the  tests  with 
naphthalene  and  concentrated  sulphuric  acid,  upo- 
morphine  and  sulphuric  acid,  and  phloroglucinol  and 
hydrochloric  acid.  The  greatest  sensitivity  (1  part 
in'  a  million)  among  the  tests  investigated  is  shown 
by  those  with  phenylhydrazine  hydrochloride  and 
sodium  nitroprusside  in  alkaline  solution,  phenyl¬ 
hydrazine  hydrochloride  with  potassium  ferricyanidc 
and  hydrochloric  acid,  peptone  and  hydrochloric 
acid  with  ferric  chloride,  and  phloroglucinol  and 
potassium  hydroxide.  A  critical  discussion  of  the 
methods  is  given,  and  in  each  case  the  sensitivity  is 
indicated.  B.  Fuihman. 

Simple  reaction  to  distinguish  between 
cocaine  and  novocaine.  D.  Gerhardt  (Pharm. 
Weekblad,  1926,  63,  560 — 561). — Cocaine  hydro¬ 
chloride  gives  a  precipitate  with  ammonia  under 
conditions  in  which  the  novocaine  salt  gives  none. 
This  property  may  be  used  to  effect  partial  separation 
of  the  bases  in  one  operation.  S.  I.  Levy. 
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Separation  of  histidine  and  arginine.  H.  B. 
Vickery  and  C.  S.  Leavenworth  (J.  Biol.  Chem., 
1926,  68,  225 — 228). — Treatment  of  a  solution  con¬ 
taining  histidine  and  arginine  with  silver  nitrate, 
and  then  with  barium  hydroxide  until  faintly  alkaline 


to  phenolphthalein,  precipitates  all  the  histidine  and 
a  considerable  amount  of  arginine ;  this  is  in  disagree¬ 
ment  with  the  work  of  Kossel  and  Edlbacher  (A.,  1920, 
ii,  784),  who  state  that  histidine  alone  is  precipitated 
under  these  conditions.  C.  R.  Haring  ton. 


Biochemistry. 


Alveolar  carbon  dioxide  tension  following 
vigorous  exercise.  N.  Cordero  (Amer.  J.  Physiol., 
1926,  77,  91 — 99). — The  curve  given  by  plotting  the 
alveolar  carbon  dioxide  against  time  following  short 
vigorous  exercise  is  not  linear,  as  stated  by  Haldane 
and  Quastel,  but  somewhat  concave  downwards, 
being  roughly  the  inverse  of  published  curves  of  the 
disappearance  of  lactic  acid  from  the  blood  and  the 
recovery  from  oxygen  debt.  The  changes  in  alveolar 
carbon  dioxide  tension  are  governed  by  mass  action 
considerations  and  not  by  limitation  of  available 
enzyme.  R.  K.  Cannan. 

Relative  sensitivity  of  the  benzidine  and 
phenolphthalein  tests  for  blood.  A.  D.  Stammers 
(Biochem.  J.,  1926,  20,  620— 621).— The  phenol¬ 
phthalein  reagent  is  10 — 30  times  as  sensitive  as  the 
benzidine  reagent  when  used  with  blood  diluted  with 
water  and  3—4  times  as  sensitive  when  used  with 
urine  containing  blood.  S.  S.  Zilva. 

Oxygen-,  acid-,  and  base-combining  properties 
of  blood.  II.  Preparation  of  crystalline  iso¬ 
electric  haemoglobin.  W.  C.  Stadie  and  E.  C. 
Ross  (J.  Biol.  Chem.,  1926,  68,  229 — 237). — Electro¬ 
dialysis  of  washed  red  blood-corpuscles,  from  the  dog 
or  horse,  at  110  v.  for  3 — 4  lira,  results  in  complete 
removal  of  inorganic  electrolytes,  haemolysis  of  the 
cells,  and  separation  of  60 — 70%  of  the  haemoglobin 
in  crystalline  form ;  it  may  be  recrystallised  by  solu¬ 
tion  in  alkali,  removal  of  cell  debris  by  centrifuging, 
and  reprecipitation  of  the  haemoglobin  by  dialysis. 
The  haemoglobin  so  obtained  possesses  its  full  oxygen 
capacity  and  can  be  preserved  for  5  days  at  0°,  in 
the  moist  condition,  without  appreciable  inactivation ; 
desiccation  causes  complete  inactivation.  The  haemo¬ 
globins  of  sheep-  and  ox-blood  do  not  crystallise  under 
the  above  conditions,  and  can  therefore  be  obtained 
in  concentrated  solution  in  the  presence  of  less  base 
than  is  the  case  with  the  dog  and  horse  haemoglobin. 

£«>;  C.  R.  Harington, 

Compounds  of  tbe  prosthetic  group  of  haemo¬ 
globin  with  oxygen  and  carbon  monoxide. 
Oxygen  content  of  baematin.  J.  Roche  (Bull. 
Soc.  Chim.  biol.,  1926,  8,  362 — 3S2). — Carbon  mon- 
oxide-haemochromogen  loses  its  carbon  monoxide 
quantitatively  on  treatment  with  strong  acids  and  is 
converted  into  haemochromogen  in  alcoholic  solution 
and  into  haematin  in  aqueous  medium.  A  method 
for  the  determination  of’  haematin  based  on  its  power 
to  combine  with  carbon  monoxide  after  reduction  is 
described.  Haematin  contains  one  molecule  of  oxygen 
per  atom  of  iron,  the  oxygen  having  the  same  prop¬ 
erties  in  both  acid  and  alkaline  haematin. 

H.  J.  Channon. 


Naturally  occurring  porphyrins.  XIX.  Trans¬ 
formation  of  h ?e min  into  protoporphyrin.  Pre¬ 
paration  of  mesoporpbyrin.  H.  Eischer  and 
B.  Putzer  (Z.  physiol.  Chem.,  1926,  154,  39 — 63). — 
Protoporphyrin,  the  porphyrin  produced  by  direct 
removal  of  iron  from  blood  pigments,  may  be  pre¬ 
pared  by  the  action  of  colloidal  palladium  or  of  iron 
powder,  in  presence  of  formic  acid,  on  haemin. 
Nickel,  copper,  or  zinc  may  be  used  in  place  of 
palladium,  but  metal  complexes  of  protoporphyrin 
are  obtained.  Protoporphyrin  is  isolated  as  the 
crystalline  methyl  ester,  from  which  the  free  porphyrin 
is  readily  obtained.  It  forms  a  scries  of  complex 
metallic  salts;  those  of  copper,  zinc,  cobalt,  nickel, 
tin,  and  thallium  are  crystalline.  The  iron  salt  is 
haemin,  and  may  be  obtained  in  good  yield  by  adding 
the  calculated  amount  of  ferric  chloride  in  glacial 
acetic  acid  solution  to  protoporphyrin,  in  presence  of 
sodium  acetate.  Synthetic  haemin  appears  to  contain 
34  carbon  atoms  in  the  molecule.  When  the  trans¬ 
formation  of  haemin  into  protoporphyrin  occurs 
slowly,  mesoporphyrin  is  usually  detectable  in  the 
reaction  mixture.  ZEtioporphyrin,  identical  with 
Willstiitter’s  compound,  together  with  a  porphyrin 
containing  less  hydrogen,  which  gives  aetioporphyrin 
on  reduction,  results  from  the  decarboxylation  of 
protoporphyrin.  H.  D.  Kay. 

Method  of  representing  tbe  variations  in  tbe 
concentration  of  hydrogen  ions  in  organic  media, 
and  especially  blood.  C.  0.  Guillaumin  (Bull. 
Soc.  Chim.  biol.,  1926,  8,  160 — 164). — In  the  system 
of  notation  proposed,  the  optimum  hydrogen-ion  con¬ 
centration  becomes  100  (=pH  7-35  for  blood)  and  the 
lower  limit  (pa  6-77  for  blood)  is  the  zero. 

C.  P.  Stewart. 

Degradation  of  dextrose  by  tbe  blood-cor¬ 
puscles  of  tbe  rabbit.  J.  T.  Irving  (Biochem.  J., 
1926,  20,  613 — 619). — The  rate  of  disappearance  of 
dextrose  from  an  isotonic  saline  solution  in  which 
blood-corpuscles  are  suspended  is  independent  of  the 
initial  concentration,  being  linear  over  a  wide  range 
of  values.  The  temperature  coefficient  between  27° 
and  37°  is  2-1.  The  glycolytic  rate  of  laked  cor¬ 
puscles,  which  differs  a  great  deal  from  sample  to 
sample,  is  considerably  less  than  that  of  intact  cells. 
Evidence  is  produced  which  shows  that  dextrose  does 
not  diffuse  into  the  blood-corpuscles.  Propyl  and 
ethyl  alcohols  inhibit  the  glycolytic  action  of  the 
corpuscles.  It  is  suggested  that  dextrose  is  degraded, 
although  not  necessarily  oxidised,  on  the  corpuscle 
surface.  S.  S.  Zilva. 

Residual  reduction  of  blood.  R.  Ege  (J.  Biol. 
Chem.,  1926,  68,  317 — 321). — The  experiments  of 
Hiller  and  others  (A.,  1925,  i,  1200)  are  criticised  on 
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tho  ground  that  these  workers  did  not  allow  sufficient 
time  for  the  removal  of  dextrose  from  the  blood  by 
yeast,  in  consequence  of  which  their  figures  for  the 
residual  reducing  substances  were  too  high. 

C.  R.  Harington. 

Residual  reduction  of  blood.  D.  D.  Van  Slyke 
and  A.  Hiller  (J.  Biol.  Chem.,  1926,  68,  323 — 324). — 
Further  experiments  are  recorded  in  support  of  those 
of  Hiller  and  others  (A.,  1925,  i,  1200)  and  in  oppos¬ 
ition  to  the  view  of  Ege  (cf.  preceding  abstract). 

0.  R.  Harinoton. 

Distribution  of  non-electrolytes  between  cor¬ 
puscles  and  plasma  of  human  blood.  C.  Lunds- 
gaard  and  S.  A.  Holboll  (Biochem.  Z.,  1926,  173, 
269 — 274). — The  distribution  ratio  of  acetone,  losvul- 
ose,  galactose,  and  carbamide  between  corpuscles  and 
plasma  is,  in  each  case,  about  70  :  100. 

P.  W.  Clutterbuck. 

Bimolecular  layers  of  lipins  on  the  chromo- 
cytes  of  the  blood.  E.  Gorter  and  E.  Grendel 
(Proc.  K.  Akad.  Wetenseh.  Amsterdam,  1920,  29, 
314 — 317). — Lipins  were  extracted  from  blood  by 
Bloor’s  method  and  measured  by  spreading  out  on  a 
water  surface  in  the  Langmuir-Adam  apparatus. 
The  results  confirm  the  conclusion  previously  reached 
(J.  Exp.  Med.,  1925,  41,  439)  that  the  quantity  of 
lipins  contained  in  the  chromocytes  of  different 
animals  is  exactly  sufficient  to  cover  the  surface  of 
these  chromocytes  in  a  layer  2  mols.  thick. 

M.  S.  Burr. 

Spreading  of  different  lipins  from  chromo¬ 
cytes  of  different  animals.  E.  Gorter  and  E. 
Grendel  (Proc.  K.  Akad.  Wetenseh.  Amsterdam, 
1926,  29,  318 — 320). — The  spreading  values  of  the 
lipins  of  blood,  kephalin  (with  25%  of  lecithin),  sphingo¬ 
myelin,  cholesterol,  and  cholcsteryl  palmitate  have 
been  measured.  Determination  of  the  cholesterol 
content  of  the  blood  of  different  animals  shows  that 
two-fifths  of  the  surface  occupied  by  all  the  lipins  of 
the  blood  cells  is  taken  up  by  cholesterol.  Kephalin 
and  lecithin  are  in  the  expanded  condition  (cf.  Adam, 
A.,  1922,  ii,  687)  at  37°  and  cholesterol  and  sphingo¬ 
myelin  in  the  condensed  form.  M.  S.  Burr. 

Ammonia  content  of,  and  ammonia  formation 
in,  blood.  VI.  Ammonia  content  of  circulating 
blood  and  the  localisation  of  ammonia  formation 
and  disappearance  in  rabbits.  J.  K.  Parnas  and 
A.  Klisiecki  (Biochem.  Z.,  1926,  173,  224 — 248). — 
Blood-ammonia  is  transiently  increased  during  hunger, 
increased  on  injection  of  sodium  dihydrogen  phos¬ 
phate,  but  is  unaffected  by  breathing  air  rich  in  carbon 
dioxide.  At  death,  a  considerable  increase  in  blood- 
ammonia  occurs,  independently  of  the  method  of 
killing  (suffocation,  poisoning  by  hydrogen  cyanide, 
shock,  etc.)  due  to  anoxccmia,  which  deprives  the 
liver  of  its  power  to  utilise  ammonia  in  the  normal 
way.  Ammonia  is  probably  converted  by  the  liver 
into  carbamide,  but  not  into  the  substance  which 
yields  ammonia  when  blood  is  kept.  The  chief 
source  of  ammonia  in  rabbits  is  the  cacum,  the 
blood  hi  the  V.  mesenterica  coed  containing  about 
fifty  times  as  much  as  the  peripheral  blood.  The 
blood  of  the  jejunum,  ileum,  and  transverse  colon  is 


rich,  but  of  the  ascending  colon  and  rectum  is  poor 
in  ammonia.  Blood  leaving  the  pregnant  uterus  is 
always  rich  in  ammonia.  In  the  dying  animal, 
ammonia  of  blood  sealed  off  in  the  heart  and  great 
veins  increases,  but  capillary  blood-ammonia  does 
not  increase  (cf.  this  vol.,  536). 

P.  W.  Clutterbuck. 

Behaviour  of  the  precursor  of  ammonia  in 
blood  and  its  importance  in  the  regulation  of 
neutrality.  D.  Adlersberg  and  M.  Taubenhaus 
(Arch.  exp.  Path.  Pharm.,  1926,  113,  1 — 39). — The 
blood-ammonia,  which  on  withdrawal  from  the  body 
is  very  small,  increases  rapidly  in  vitro  and  under 
certain  conditions  reaches  a  maximum  after  24  hrs., 
when  its  value  affords  a  measure  of  the  amount  of 
the  precursor  of  ammonia  originally  present  in  the 
blood.  The  amount  of  this  precursor  in  the  blood 
of  men  or  of  animals  is  found  to  be  remarkably 
constant  under  very  varied  conditions.  It  may  be 
diminished  in  circumstances  which  result  in  a  large 
excretion  of  ammonia  by  the  urine,  but  during  the 
extreme  acidosis  of  diabetic  coma  it  may  be  increased. 
Its  constancy  and  relation  to  the  amount  of  ammonia 
excreted  by  the  kidney  probably  indicate  that  it  is 
of  importance  in  the  mechanism  for  the  maintenance 
of  the  neutrality  of  the  blood.  W.  O.  Kermack. 

Blood  catalase  content  in  mountain  and 
valley  dwellers  in  middle  Asia.  A.  I.  Alexeev 
(Biochem.  Z.,  1926,  173,  433 — 439). — Mountain 
dwellers  have  an  average  of  38%  more  catalase  per 
unit  volume  of  blood  than  valley  dwellers.  Blood 
catalase  is  at  its  maximum  in  the  morning,  and 
reaches  a  minimum  in  the  evening.  H.  D.  Kay. 

Solubility  of  calcium  in  blood  serum.  L. 
Irving  (J.  Biol.  Chem.,  1926,  68,  239—243).— 
Shaking  for  24  hrs.  in  contact  with  calcium  carbonate 
causes  a  loss  of  calcium  from  blood-serum  unless  the 
atmosphere  to  which  the  serum  is  exposed  contains 
20%  or  more  of  carbon  dioxide.  C.  R.  Harington. 

State  of  calcium  in  body  fluids.  J.  Marrack 
and  G.  Thacker  (Biochem.  J.,  1926,  20,  580 — 594). — 
When  protein  solutions  are  dialysed  against  protein- 
free  calcium  solutions  the  concentration  of  the  calcium 
ion  in  the  former  eventually  approximates  to  that  of 
the  latter.  The  protein  solution  also  contains  an 
undissociated  calcium-protein  compound,  the  amount 
of  which  is  proportional  to  the  concentration  of  the 
protein  in  the  protein  solution  and  to  the  concen¬ 
tration  of  calcium  ion  in  the  external  solution.  Such 
an  undissociated  compound  accounts  for  the  so-called 
indiffusible  calcium  of  serum.  The  calcium-ion  con¬ 
centration  of  body-fluids  is  not  regulated  by  the 
solubility  of  calcium  carbonate  and  calcium  phosphate. 
The  calcium  of  body-fluids  is  partly  in  the  form  of  an 
un-ionised  compound  and  partly  in  the  ionic  form, 
and  the  calcium-ion  concentration  of  plasma  is  slightly 
higher  than  the  calcium  concentration  of  cerebro¬ 
spinal  fluid.  The  value  of  the  expression 
[Ca"][HC03']//n’[H']  in  solutions  saturated  with 
calcite  increases  with  increasing  ionic  strength  of  the 
solutions.  Epilepsy  is  not  caused  by  a  reduction  of 
calcium-ion  concentration  in  body-fluids. 

S.  S.  Zit.va. 
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Effect  of  pure  protein  solutions  and  of  blood- 
serum  on  the  diffusibility  of  calcium.  It.  F. 
Loeb  (J.  Gen.  Physiol.,  1926,  8,  451 — 461). — When 
solutions,  at  7-4,  of  crystalline  egg-albumin, 
serum-globulin,  and  human  blood-serum  were  dialysed 
against  0-8%  sodium  chloride  solution  containing 
varying  amounts  of  calcium  chloride,  the  molar  con¬ 
centrations  of  calcium  within  the  membrane  were 
greater  than  in  the  outside  solution,  and  the  ratio 
Ca  inside /Ca  outside  varied  directly  with  the  protein 
concentration.  On  the  acid  side  of  the  isoelectric 
point  of  the  protein,  the  concentration  of  calcium 
inside  the  membrane  was  less  than  outside.  The 
results  were  thus  in  accordance  with  the  Donnan 
theoiy.  The  magnitude  of  the  ratio  Ca  inside/Ca  out¬ 
side  was  probably  the  resultant  of  the  Donnan  equi¬ 
librium  and  the  formation  of  complex  calcium- 
protein  ions  (such  as  exist  in  the  case  of  zinc,  potass¬ 
ium,  and  lithium  ions).  C.  P.  Stewart. 

Chlorine  in  blood.  Sodium  chloride  in  blood 
and  secretion  of  gastric  juice.  A.  Sindler  (Z. 
ges.  exp.  Wed.,  1925,  47,  156 — 166;  from  Chem. 
Zentr.,  1926,  I,  970). — During  secretion  of  gastric 
juice,  the  sodium  chloride  content  of  the  blood 
decreases.  Administration  of  moderate  amounts  (up 
to  6  g.)  of  sodium  chloride  scarcely  affects  the  chlorine 
content  of  the  blood.  There  is  a  rapid  decrease  in 
sodium  chloride  content  during  hunger. 

G.  W.  Robinson. 

Urea-nitrogen  concentration  of  the  blood.  I. 
Physiological  variations  of  the  blood  urea- 
nitrogen  and  the  influence  of  fixation  and 
anaesthesia  on  it.  II.  Effect  of  caffeine.  K. 
Tashiro  (Tohoku  J.  Exp.  Med.,  1925,  6,  601 — 629, 
630 — 643). — I.  The  urea-nitrogen  concentration  in 
the  blood  is  equally  distributed  between  corpuscles 
and  plasma.  The  value  is  minimal  on  the  third  or 
fourth  day  of  starvation.  With  the  well-fed  rabbit 
there  is  no  daily  variation,  but  the  value  is  higher  in 
the  warmer  season.  Increase  takes  place  under 
anaesthesia. 

II.  Small  doses  of  caffeine  increase,  but  large 
doses  decrease,  the  blood  urea-nitrogen  concentration 
in  the  rabbit.  The  increase  is  arrested  or  converted 
into  a  decrease  by  the  administration  of  paraldehyde. 
With  atropinised  or  vagotomised  rabbits,  the  blood 
urea-nitrogen  content  is  not  increased,  but  rather 
decreased,  by  caffeine.  Chemical  Abstracts. 

Uric  acid  levels  in  the  blood  of  man  and 
animals.  A.  T.  Weathers  and  H.  C.  Saveaney  (J. 
Lab.  Clin.  Med.,  1925,  10,  480 — 485). — Folin’s  and 
Benedict’s  methods  are  preferable  to  Folin  and  Wu’s 
method  for  the  determination  of  uric  acid ;  poly¬ 
phenols  and  amino-acids  do  not  interfere.  The  normal 
level  of  uric  acid  in  blood  is  1 — 4  mg.  per  100  c.c. ; 
there  is  a  slight  decrease  in  far-advanced  stages  of 
tuberculosis.  Chemical  Abstracts. 

Osmotic  pressure  of  the  proteins  of  human 
serum  and  plasma.  E.  B.  Verney  (J.  Physiol., 
1926,  61,  319 — 328). — When  the  plasma  is  diluted, 
the  osmotic  pressure  per  1  g.  of  protein  nitrogen 
gradually  falls.  For  dilutions  up  to  50%  of  the 
original  concentration  of  protein,  the  relation 


p{v—b)=k  holds,  where  p  is  the  osmotic  pressure, 
v  the  reciprocal  of  the  concentration  of  protein 
nitrogen,  and  6  and  k  are  constants.  The  value  of 
b  is  that  of  a  solution  in  which  the  colloidal  particles 
are  un-ionised  and  occupy  an  effective  volume  of  50% 
of  the  original  plasma.  R.  K.  Cannan. 

Fractionation  of  serum  proteins.  III.  Precipit¬ 
ation  by  acids.  G.  Ettisch  and  W.  Beck  (Biochem. 
Z.,  1926,  172,  1 — 9). — The  electrolytes  of  serum  play 
an  important  part  in  the  precipitation  of  the  proteins 
by  acids.  With  normal  electrolyte  content,  a  pre¬ 
cipitation  by  acid  is  impossible,  and  the  quantity  of 
protein  precipitated  is  greater  the  freer  the  serum  is 
from  electrolytes.  By  protein  precipitation  a  certain 
inner  structure  is  destroyed  which  cannot  be  repro¬ 
duced.  H.  I.  Coombs. 

Increase  in  specific  viscosity  and  colloidal 
state  of  serum  proteins.  II.  L.  Petschacher 
(Z.  ges.  exp.  Med.,  1925,  47,  325 — 347 ;  from  Chem. 
Zentr.,  1926,  I,  712). — Data  are  given  for  the  changes 
in  physical  properties  of  the  serum  proteins  (cf.  Z. 
ges.  exp.  Med.,  1924,  41,  142).  G.  W.  Robinson. 

Changes  in  the  colloidal  state  of  serum 
proteins  under  physical  influences.  III.  L. 
Petschacher  (Z.  ges.  exp.  Med.,  1925,  47,  348 — 
35S;  from  Chem.  Zentr.,  1926,  I,  712;  cf.  preceding 
abstract). — The  specific  viscosity  and  sensitivity  to 
precipitation  by  ammonium  sulphate  of  the  proteins 
of  native  serum  all  increase  more  or  less  with  time, 
heating  to  56 — 5S°,  shaking,  and  irradiation  with  ultra¬ 
violet  or  X-rays.  The  total  protein  content  remains 
unaltered.  The  changes  observed  are  probably  of 
similar  character,  and  consist  in  an  alteration  in  the 
structure  of  the  protein  molecule,  leading  finally  to 
“  denaturing.”  There  is  no  necessity  to  postulate  a 
change  of  albumin  into  globulin.  G.  W.  Robinson. 

Photoactivity.  III.  Effect  of  photoactive 
substances  on  the  blood-sugar  level.  H.  Voll- 
mer  and  S.  Lee  (Biochem.  Z.,  1926,  173,  467 — 
475). — With  most  substances  investigated  there  was 
no  correspondence  between  photoactivity  and  hyper- 
glycsemic  power.  Certain  strongly  active  vegetable 
oils,  however,  raise  the  blood-sugar  of  rabbits. 

H.  D.  Kay. 

Physical  and  chemical  influences  in  haemo¬ 
lysis  by  haemolytic  immune-sera.  M.  Piettre 
(Compt.  rend.,  1926,  182,  1569 — 1571 ;  cf.  this  vol., 
635). — The  antibody  will  unite  equally  well  Avith  the 
corpuscular  stromata  Avhen  separated  from  the  cells 
and  with  the  stroma  protein  after  it  has  been  dis¬ 
solved  in  alkali  and  reprecipitated  by  acid.  This  is 
cited  as  evidence  for  the  chemical  basis  of  haemolysis. 

L.  F.  Heaahtt. 

Haemolysis.  II.  Effect  of  salts  and  haemo¬ 
lysis  by  saponin.  R.  Mond  (Pfliiger’s  Archiv, 
1925,  209,  499 — 511;  from  Chem.  Zentr.,  1926,  I, 
712;  cf.  this  vol.,  316). — Whilst  potassium  salts  at 
A’arying  pn  generally  increase  haemolysis  in  the  pres¬ 
ence  of  other  ions,  there  is  a  marked  antagonism  in 
the  effect  of  sulphate  and  calcium  ions.  Sulphate 
ions  oppose  haemolysis  in  the  region  of  the  isoelectric 
point,  Avhilst  calcium  ions  favour  haemolysis  under  the 
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same  conditions.  Further  from  the  isoelectric  point 
calcium  ions  antagonise  the  haemolytic  effect  of 
hydroxyl  ions.  Salts  show  characteristic  haemolysis- 
time  curves  which  may  intersect.  The  ions  of  neutral 
salts,  independently  of  the  reaction,  affect  the  perme¬ 
ability  of  saponin  blood-corpuscles  differently,  and 
partly  in  the  opposite  sense,  from  that  of  normal 
cells.  This  is  particularly  shown  in  the  course  of 
haemolysis  by  sodium  sulphate  and  calcium  chloride. 
With  alkaline  reaction,  small  concentrations  of 
saponin,  except  in  calcium  chloride  solution,  markedly 
inhibit  haemolysis.  G.  W.  Robinson. 

Kinetics  of  haemolytic  systems.  I.  E.  Ponder 
(Biochem.  J.,  1926,  20,  507 — 514). — The  difference  of 
resistance  of  the  cells  of  normal  persons  to  saponin 
haemolysis  is  small  and  is  independent  of  the  mere 
cell  content  of  the  blood.  The  relative  resistances  of 
the  cells  of  a  number  of  animals  examined  are  : 
rabbit,  0-35;  man,  1-0;  pig,  1-2;  cat,  4-5;  ox,  8-0; 
and  sheep,  9-0.  In  these  experiments,  too,  the  resist¬ 
ance  is  not  dependent  on  the  red-cell  count.  The 
unimolecular  formula  is  inapplicable  to  hcemolj'sis  by 
the  simple  haemolysins.  S.  S.  Zilva. 

Comparative  study  of  turacin  and  hsematin 
and  its  bearing  on  cytochrome.  D.  Keilin  (Proc. 
Roy.  Soc.,  1926,  B,  100,  129 — 151). — Turacin  is  a 
copper-porphyrin  compound,  differing  from  iron 
porphyrins  in  that  it  does  not  combine  with  nitrogen 
compounds,  it  does  not  show  an  oxidation  or  reduc¬ 
tion  effect,  and  it  does  not  give  a  peroxydase  reaction. 
Acid  hsematin  prepared  from  haemoglobin  is  the  same 
as  “  oxidised  hsem  ”  prepared  from  haemin ;  the  solu¬ 
bility  of  the  former  is  due  to  the  protective  action  of 
the  globin.  The  relation  between  the  absorption 
bands  of  these  substances  and  the  degree  of  dispersion 
suggests  that  cytochrome  may  be  a  modified  haamo- 
chromogen  compound  present  in  two  distinct  degrees 
of  dispersion.  H.  J.  Channon. 

Biochemical  and  serological  examination  of 
hens’  eggs  during  hatching.  S.  Idzumi  (Mitt, 
med.  Fak.  Kais.  Univ.  Tokyo,  1924,  32,  197 — 216). — 
The  residual  and  amino-nitrogen  increase,  the  total 
nitrogen  remaining  unchanged ;  the  sugar  is  minimal 
at  the  10th  day,  and  falls  rapidly  after  hatching. 
The  glycogen  increases  after  the  8th  day,  and  decreases 
after  hatching;  the  diminution  of  fat  is  continuous. 
Antitryptic  substances,  amylase,  and  Forssman  anti¬ 
gen  increase.  The  proteins  of  the  unhatched  egg 
differ  antigenically  from  chicken  serum,  but  approach 
it  biologically  during  the  incubation  period. 

Chemical  Abstracts. 

Reducing  substances  found  in  alcoholic 
extracts  of  brain.  E.  G.  Holmes  and  B.  E. 
Holmes  (Biochem.  J.,  1926,  20,  595 — 597). — Creatin¬ 
ine  has  been  identified  as  a  constituent  of  alcoholic 
brain  extract.  Creatine  and  creatinine  both  reduce 
Hagedorn  and  Jensen  reagents  ;  their  reduction  curves, 
however,  unlike  those  of  several  carbohydrates  tested, 
are  not  straight  lines.  S.  S.  Zilva. 

Occurrence  of  fatty  substances  in  the  human 
ear.  K.  Nakamichi  (Hi.  Byor.  Gak.  K.  Tokyo, 
1922,  12,  106 — 109). — The  deposits,  which  increase 


with  age,  are  largely  glyceryl  esters ;  cholesteryl 
esters  are  present  if  the  deposits  are  extensive. 

Chemical  Abstracts. 

Chemical  composition  of  the  vitreous  body  of 
the  eye,  especially  of  the  extractive  matter. 
T.  Ikeda  (J.  Orient.  Med.,  1924,  2,  135— 141).— The 
chemical  constituents  are  :  proteins,  cZ-lactic  acid, 
Z-leucine  ( ?),  d-alanine,  l-  and  r-proline,  Z-phenylalan- 
ine  (?),  cZ-valine  (?),  cZ-Zsoleucine  (?),  and  hypo- 
xanthine  ;  0-15  g.  of  fat  and  0-5  g.  of  phosphatides  per 
29-49  g.  of  fluid.  Chemical  Abstracts. 

Nuclein  substances  of  the  pancreas.  K.  Hsu 
(Z.  physiol.  Chem.,  1926,  155,  42 — 51). — The  nuclein 
substances  are  extracted  by  a  method  similar  to  that 
used  by  Hagihara  in  the  case  of  the  spleen  (A.,  1924, 
i,  903).  The  individual  nucleic  acids  could  not  be 
completely  freed  from  protein  impurities,  but  guanyl- 
nucleic  acid  was  isolated  in  a  fairly  pure  condition. 
A  protein  intermediate  in  properties  between  the 
histones  and  the  heat-coagulable  proteins  was  pre¬ 
cipitated  from  the  aqueous  extract  by  50%  alcohol. 

E.  C.  Smith. 

Adrenaline  content  of  the  suprarenal  gland 
[of  the  rabbit].  K.  Takahashi  (Hoku-Etsu  Ig. 
Kw.  Z.  Niigata,  1922,  37,  257 — 281). — The  adrenaline 
content  of  the  suprarenal  gland  of  the  rabbit  is  about 
0-0S25  mg.  per  kg.  of  body-weight.  It  decreases 
temporarily  after  bleeding,  'and  is  increased  by  nicot¬ 
ine  or  by  electrical  stimulation  of  the  splanchnic 
nerves.  Chemical  Abstracts. 

Physiology  of  the  liver.  XIII.  Liver  as  a 
site  of  bilirubin  formation.  F.  C.  Mann,  C. 
Sheard,  J.  L.  Bellman,  and  E.  J.  Baldes  (Amer. 
J.  Physiol.,  1926,  77,  219 — 224). — In  dogs  from  which 
the  spleen  and  gall  bladder  had  been  removed,  and 
the  common  bile  duct  obstructed,  there  was  demon¬ 
strated  a  notable  increase  of  bilirubin  in  the  hepatic 
vein  compared  with  that  in  the  arterial  circulation. 
It  is  considered  that  this  demonstrates  some  synthesis 
of  the  pigment  in  the  liver.  R.  K.  Cannan. 

Liver  and  spleen  pigments  of  the  toad.  H. 
Okamoto  (Frankf.  Z.  Pathol.,  1925,  31,  16 — 53). — 
Hsemosiderin  and  a  decomposition  pigment  occur, 
with  seasonal  variations,  in  the  endothelial  cells  of 
the  liver  and  in  the  reticular  cells  and  splenocytes  of 
the  spleen.  Chemical  Abstracts. 

Corpus  luteum.  III.  Presence  of  free 
amino-acids  in  the  acetone  extract.  M.  C.  Hart 
and  F.  W.  Heyl  (J.  Amer.  Pharm.  Assoc.,  1925,  14, 
770 — 773 ;  cf.  A.,  1924,  i,  904). — Sow’s  follicular  fluid 
contains  7-31%  of  solids,  87%  being  protein.  As  the 
corpus  luteum  develops,  the  protein  is  reduced  to  40% 
of  the  solids,  suggesting  enzyme  action.  The  portion 
of  the  acetone  extract  of  corpus  luteum  insoluble  in 
ethyl  alcohol  consists  of  leucine,  isoleucine,  and 
probably  valine.  '  Chemical  Abstracts. 

Occurrence  of  trimethylamine  oxide  in  Clupea 
harengus.  K.  Poller  and  W.  Linneweh  (Ber., 
1926,  59,  [2?],  1362 — 1365). — Trimethylamine  oxide 
is  relatively  abundant  in  the  muscle  of  fresh  herring. 

H.  Wren. 
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Sugar  and  calcium  in  cerebrospinal  fluid.  K. 
Brttcke  (Deut.  Arch.  Klin.  Med.,  1925,  148,  183 — 
194;  from  Chem.  Zentr.,  1926,  I,  714). — The  calcium 
content  of  cerebrospinal  fluid  is  4-7- — 5-7  rag.%  and 
is  unchanged  in  diseases  of  the  brain  and  meninges. 
The  average  sugar  content  is  0-056% ;  higher  values 
may  be  obtained  under  pathological  conditions. 

G.  W.  Robinson. 

Iodine  content  of  human  cerebrospinal  fluid. 
D.  Campbell  and  W.  R.  Snodgrass  (J.  Pharm.  Exp. 
Ther.,  1926,  27,  355 — 360). — After  administration  of 
iodides  by  mouth  or  intravenously,  iodine  is  found 
regularly  in  the  cerebrospinal  fluid,  from  which  it  is 
normally  absent.  W.  0.  Kerjiack. 

Quantitative  analysis  of  woman’s  colostrum. 
M.  Nakamura  (Mitt.  med.  Fak.  Kais.  Univ.  Tokyo, 
1924,  32,  235 — 250). — The  fat  content  is  higher,  the 
lactose  content  lower  (5%)  than  in  permanent  milk. 
The  high  protein  (6—7%)  and  residual  nitrogen 
(more  than  7%)  of  the  first  2  days  reach  the  normal 
level  on  the  2nd  to  4th  day.  Chemical  Abstracts. 

Stability  of  evaporated  milk  during  sterilis¬ 
ation.  A.  G.  Benton  and  H.  G.  Albery  (J.  Biol. 
Chem.,  1926,  68,  251— 263).— The  tendency  of  milk 
to  coagulate  during  sterilisation  by  heat  is  chiefly 
determined  by  the  pB,  the  coagulation  time  being 
maximum  at  about  pB  6-65;  the  heat  coagulation 
can  therefore  be  inhibited  by  addition  of  citrates  or 
borates.  The  milk  of  an  individual  cow  may  vary 
considerably  from  day  to  day,  and  the  presence  or 
absence  of  clotting  on  mixing  the  milk  with  70 — 
75%  alcohol  does  not  give  any  certain  indication  as 
to  the  behaviour  of  the  milk  towards  heat. 

C.  R.  Harington. 

Secretion  of  pancreatic  juice.  J.  Mellanby 
(J.  Physiol.,  1926,  61,  419- — 435). — Introduction  of 
bile  of  suitable  reaction  into  the  duodenum  of  the 
cat  causes  a  copious  secretion  of  pancreatic  juice. 
The  active  substance  is  cholic  acid,  but  its  activity 
is  profoundly  modified  by  association  with  taurine 
and  glycine  and  by  the  mucin  present,  and  the 
optimum  pa  varies  with  the  state  of  digestion.  The 
immediate  stimulus  to  secretion  is  secretin,  which  is 
carried  into  the  portal  blood  with  the  bile  salts 
absorbed  from  the  intestine.  R.  K.  Cannan. 

Role  of  electrolytes  in  the  innervation  mechan¬ 
ism  of  secretory  processes.  I.  Effect  of  veget¬ 
able  poisons  on  the  activity  and  electrolyte 
content  of  the  saliva  of  the  submaxillary  gland. 
II.  Effect  of  section  and  stimulation  of  the 
nerve  fibres  on  the  activity  and  electrolyte 
content  of  the  saliva  of  the  submaxillary  gland. 
D.  Alpern  (Pfliiger’s  Archiv,  1926,  209,  723 — 737, 
738—752;  from  Chem.  Zentr.,  1926,  I,  709).— The 
saliva  has  a  constant  content  of  calcium  and  potass¬ 
ium  salts.  The  ratio  of  calcium  to  potassium  deter¬ 
mines  the  character  of  the  secretory  processes  of  the 
salivary  glands,  and  is  variously  affected  by  different 
substances.  Increase  in  calcium  content  is  accom¬ 
panied  by  decrease  in  potassium  content. 

G.  W.  Robinson. 

Chemical  constituents  of  tears.  IV,  H.  Wada 
(Taiwan  Ig.  Kw.  Z.,  Taihoku,  1922,  551 — 562). — The 


potassium  content  of  tears  is  nearly  3  times  that  of 
serum  and  about  half  that  of  urine ;  the  quantity  of 
sodium  in  tears  is  nearly  equal  to  that  in  serum  and 
slightly  more  than  that  in  urine.  Both  the  calcium 
and  magnesium  content  in  tears  are  lower  than  those 
in  serum  and  in  urine.  Chemical  Abstracts. 

Crystalline  pigment  obtained  from  normal 
human  urine  by  means  of  jj-dimethylamino- 
benzaldehyde.  I.  G.  Scheff.  II.  P.  Hari 
(Biochem.  Z.,  1926,  168,  451-^52,  453— 455).— I. 
A  yield  of  0-70  g.  (from  100  litres  of  urine)  of  the  pig¬ 
ment  first  isolated  by  Hari  (A.,  1922,  i,  88)  was 
obtained.  The  maximum  of  the  fight  absorption  in 
alcoholic  solution  is  at  508  gg.  The  substance  melted 
sharply  at  22S°,  did  not  contain  sulphur  or  chlorine, 
and  was  practically  iron-free. 

II.  Elementary  analyses  of  the  substance  corre¬ 
sponded  with  a  formula  representing  the  condens¬ 
ation  of  2  mols.  of  skatoxyl  and  1  mol.  of  p-dimethyl- 
aminobenzaldehyde.  Whether  the  skatoxyl  occurs 
in  the  urine  as  such  or  is  formed  by  the  hydrolysis 
of  a  conjugation  product  or  from  another  compound 
during  the  isolation  is  not  known,  H.  I.  Coombs. 

[Porphyrins  in  urine.]  H.  Fischer  (Z.  physiol. 
Chem.,  1926,  155,  96 — 98). — A  reply  to  Schumm 
(this  vol.,  538,  751).  E.  C.  Smith. 

Kidney  function.  I.  Rate  of  filtration  and  re¬ 
absorption  in  the  human  kidney.  II.  Excretion 
of  urea  and  chlorine  analysed  according  to  a 
modified  filtration-reabsorption  theory.  P.  B. 
Rehberg  (Biochem.  J.,  1926,  20,  447 — 460,  461 — 
482).— I.  The  amount  of  creatinine  present  in  urine 
after  ingestion  of  this  substance  is  so  large  that  it 
requires  a  filtration  of  up  to  200  c.c.  per  min.  to  explain 
it.  It  is  considered  that  this  result  does  not  invalidate 
the  filtration  and  reabsorption  theory  of  kidney 
function,  since  such  rapid  filtration  through  the 
glomeruli  and  the  subsequent  reabsorption  of  corre¬ 
spondingly  large  quantities  of  water  by  the  tubules 
are  considered  possible. 

II.  From  experiments  on  the  excretion  of  urea 
and  chlorine  it  is  concluded  that  urea  is  not  reabsorbed 
in  the  sense  of  a  threshold  substance,  although  it 
may  be  reabsorbed  by  mere  diffusion.  Chlorine, 
which  is  considered  to  be  the  index  of  the  threshold 
substance  sodium,  is  actively  absorbed  as  a  threshold 
substance  when  the  plasma  content  of  it  is  below 
375  mg.%.  Chlorine  and  other  threshold  substances 
together  with  most  of  the  water  are  absorbed  in  the 
proximal  convoluted  tubules,  whilst  the  rest  of  the 
water  is  reabsorbed  farther  down  the  tubules. 

S.  S.  ZlLVA. 

Urinary  nitrogen  not  determined  by  the 
Kjeldahl  method.  W.  Mestrezat  (Bull.  Soc.  Chim. 
biol.,  1926,  8,  341 — 351). — About  1%  of  the  nitrogen 
of  human  urine  cannot  be  determined  by  the  usual 
method ;  in  pathological  conditions  the  amount  may 
rise  to  15%  ;  this  nitrogen  can  be  dialysed. 

H.  J.  Channon. 

Relation  between  ammonia  and  acid  in  urine. 
R.  Rafflin  (Bull.  Soc.  Chim.  biol.,  1926,  8,  352 — 
361). — An  experimental  verification  of  the  relation- 
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ships  existing  between  pu  and  the  total,  ammonia, 
and  urea  nitrogen  in  urine.  H.  J.  Channon. 

Relation  between  gastric  acidity  and  hydrogen- 
ion  concentration  of  the  urine.  Effect  of  hist¬ 
amine.  F.  D.  Ackman  (Canad.  Med.  Assoc.  J., 
1925,  15,  1099 — 1106). — Urinary  acidity  varies  in¬ 
versely  with  the  degree  of  (relatively  normal)  gastric 
acidity.  Rich  protein  diets  produce  a ‘marked  tide; 
high  carbohydrate  and  low  protein  diets  have  little 
effect.  When  the  gastric  acidity  is  normal  or  high, 
histamine  given  subcutaneously  increases  the  secretion 
and  produces  a  tide.  The  theory  of  the  gastric  origin 
of  the  alkaline  tide  is  thus  supported. 

Chemical  Abstracts. 

Titration  of  organic  acids  in  urine.  W.  W. 
Palmer  (J.  Biol.  Chem.,  1926,  68,  245 — 249). — In 
using  the  method  of  Van  Slyke  and  Palmer  (A.,  1920, 
ii,  131)  for  the  determination  of  organic  acids  in 
urine,  it  is  essential  first  to  remove  all  traces  of 
carbonate,  phosphate,  and  protein;  when  these  sub¬ 
stances  are  present  in  small  amount,  the  addition  of 
excess  of  calcium  hydroxide  suffices  for  their  removal ; 
if  the  carbonate  exceeds  0-5%,  the  urine  should  be 
acidified  with  hydrochloric  acid  to  drive  off  the  greater 
part  of  the  carbon  dioxide,  and  the  last  traces  of 
protein  should  be  removed  by  boiling  in  faintly  acid 
solution.  C.  R.  Harington. 

Lipin  excretion.  III.  Quantitative  relation¬ 
ships  of  fsecal  lipins.  W.  M.  Sperry  (J.  Biol. 
Chem.,  1926,  68,  357 — 383). — The  total  daily  excre¬ 
tion  of  non-volatile  fatty  substances  by  dogs  of  5 — 
13  kg.  body-weight,  when  kept  on  a  fat-free  diet 
for  several  weeks,  was  1-5 — 2-0  g.  This  amount  con¬ 
sisted  of  40%  of  fatty  acids  and  soaps  and  60% 
of  neutral  material,  which,  in  turn,  comprised  75% 
of  unsaponifiable  matter  and  25%  of  fat.  The  non¬ 
volatile  fatty  acids  consisted  of  30%  of  a  mixture  of 
palmitic  and  stearic  acids,  and  60%  of  a  mixture  of 
a  large  amount  of  oleic  acid  together  with  traces  of 
arachidonie  (?)  acid;  the  volatile  fatty  acids  com¬ 
prised  65%  of  acetic,  23%  of  butyric,  and  12%  of 
hexoic  acid.  The  similarity  in  composition  of  the 
lipins  excreted  under  the  above  basal  conditions  to 
that  of  the  lipins  of  blood  plasma,  together  with  the 
presence  of  utilisable  fatty  acids,  indicates  that  the 
lipins  find  their  way  into  the  faeces  by  leakage  from 
the  blood  stream  into  the  lower  part  of  the  intestine. 

C.  R.  Harington. 

Chloride  content  of  blood  in  pernicious 
anaemia.  R.  L.  Haden  (J.  Lab.  Clin.  Med.,  1925, 
10,  557 — 561). — The  chloride  content  of  the  blood  is 
usually  high  in  both  primary  and  secondary  anaemia ; 
the  plasma  remains  normal.  No  relation  exists 
between  the  chloride  content  of  the  blood  and  the 
free  hydrochloric  acid  of  the  gastric  juice. 

Chemical  Abstracts. 

Effect  of  protein  on  the  excretion  of  ketonic 
substances  in  severe  diabetes.  Theory  of 
diabetic  disturbance.  S.  J.  Thannhauser  and 
W.  Markowicz  (Klin.  Woch.,  1925,  4,  2093 — 2099 ; 
from  Chem.  Zentr.,  1926,  I,  713). — Glycine  and 
alanine,  neither  of  which  could  from  their  constitution 
be  expected  to  give  ketonic  substances,  do  not  cause 


an  increase  in  acetone  formation  in  diabetes.  In 
experiments  with  other  amino-acids,  no  additional 
production  of  acetone,  beyond  what  could  bo  expected 
from  their  constitution,  was  observed.  It  is  con¬ 
cluded  that  there  is  no  specific  effect  of  amino-acids 
on  ketone  formation.  G.  W.  Robinson. 

Amino-nitrogen  of  blood  in  experimentally 
produced  fevers.  J.  Donath  and  R.  Heilig 
(Arch.  exp.  Path.  Pharm.,  1926,  113,  201 — 215). — 
Nucleic  acid,  as  well  as  vaccineurin,  introduced  intra¬ 
venously  in  corresponding  doses,  leads  in  animals  to 
a  rise  in  body  temperature,  to  an  increase  in  the 
amino-nitrogen  of  the  blood,  and  to  an  increased 
elimination  of  nitrogen  in  the  urine.  Heat  puncture, 
cooling  of  the  heat  centre,  as  well  as  tetrahydro- 
P-naphthylamine  produce  hyperthermia  unaccom¬ 
panied  by  blood  amino-nitrogen  increase  or  an  increased 
urine -nitrogen  elimination.  From  the  failure  of  tho 
action  of  nucleic  acid  after  heat  puncture  in  some  of 
the  cases,  it  seems  to  follow  that  the  central  apparatus 
regulating  protein  metabolism  depends  for  its  func¬ 
tion  on  an  intact  heat  centre.  W.  Robson. 

Isolation  of  rt-galactose  from  urine  following 
the  galactose  test  for  liver  function.  J.  Halber- 
kann  and  H.  Kahler  (Z.  physiol.  Chem.,  1926,  154, 
34 — 38). — By  actual  isolation  of  the  sugar  that  is 
excreted  after  ingestion  of  d-galactose  in  certain  cases 
of  hepatic  insufficiency,  it  has  been  confirmed  that 
the  dextrorotatory  substance  in  the  urine  giving 
mucic  acid  on  oxidation  is  indeed  d- galactose. 

H.  D.  Kay. 

Glycerol  treatment  of  nephrolithiasis.  F. 
Hansen  and  B.  Kamm  (Biochem.  Z.,  1926,  173, 
327 — 333). — The  effect  of  nephrolithiasis  cannot  be 
due  to  the  solution  of  the  urinary  calculi.  The  whirl¬ 
ing  calculi  fall  much  more  slowly  in  urine  containing 
glycerol,  and  instead  of  falling  on  to  the  wall  of  the 
pelvis  of  the  kidney,  remain  in  suspension  and  are 
excreted.  P.  W.  Cltjtterbuck. 

Excretion  of  ammonia  and  titratable  acid  in 
nephritis.  D.  D.  Van  Slyke,  G.  C.  Linder,  A. 
Hiller,  L.  Leiter,  and  J.  F.  McIntosh  (J.  Clin. 
Invest.,  1926,  2,  255 — 288). — The  variable  am¬ 
monia  :  acid  ratio  averaged  1-0 — 2-0  for  normal 
subjects,  1-0 — 2-9  in  nephrosis,  0-8 — 1-6  in  benign 
nephrosclerosis,  0-6 — 1-5  in  acute  glomerulonephritis, 
0-4 — 0-9  in  mild  chronic  glomerulonephritis,  and 
below  0-5  in  chronic  glomerulonephritis  and  malignant 
nephrosclerosis.  Blood  ammonia-nitrogen  varied  be¬ 
tween  0  and  0-9  mg./lOO  c.c.  in  nephritis. 

Chemical  Abstracts. 

Renal  function  in  pregnancy.  K.  Yamada 
(J.  Biochem.  [Japan],  1925,  5,  245 — 285). — A  study 
of  the  excretion  of  sodium  chloride,  iodine,  phenol- 
sulphonephthalein,  lactose,  urea,  amino-acids,  and 
ammonia-nitrogen  by  rabbits  indicate  a  delay  in  the 
excretion  of  sodium  chloride,  but  not  of  nitrogenous 
substances,  during  pregnancy.  Over-production  -of 
acids  during  pregnancy  results  in  a  high  ammonia  level 
and  consequent  intoxication.  Chemical  Abstracts. 

Nature  of  urinary  protein.  A.  Hynd  (Lancet, 
1925,  II,  910 — 915). — In  “  albuminuria  of  pregnancy  ” 
and  other  cases  of  proteinuria  the  protein  excreted  in 
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the  urine  had  [a]D  closely  corresponding  with  that  of 
serum-albumin.  In  eclampsia  there  were  two  groups 
[a]D  —56-4°  and  —38-5°,  respectively,  corresponding 
with  the  values  for  serum-albumin  ( — 54-47°)  and  cow 
lactalbumin  (—41-17°),  respectively.  It  would  ap¬ 
pear  that  in  certain  types  of  eclampsia  the  urinary 
albumin  may  be  mainly  lactalbumin. 

Chemical  Absteacts. 

Amino-acids  and  polypeptides  in  blood  in 
pregnancy  and  childbirth..  H.  Schlossmann 
(Z.  gcs.  exp.  Med.,  1925,  47,  487 — 502;  from  Chern. 
Zentr.,  1926,  I,  713). — In  pregnancy  and  childbirth, 
the  residual  nitrogen,  amino-acid  nitrogen,  and  poly¬ 
peptide  nitrogen  of  the  blood  are  unchanged.  In  the 
first  days  of  nursing,  there  is  an  increase  in  all  these 
values,  particularly  in  polypeptide  nitrogen.  In 
toxoemia  of  pregnancy,  the  polypeptide  nitrogen  rises 
in  relationship  with  the  gravity  of  the  clinical  symp¬ 
toms.  It  is  not  clear  whether  increase  in  poly¬ 
peptide  nitrogen  is  the  cause  or  the  effect  of  the 
toxiemia.  Amino-nitrogen  is  unaffected. 

G.  W.  Robinson. 

Detection  of  pancreatic  lipase  in  serum  in 
pancreatic  disease.  V.  Jedlicka  and  V.  Krei- 
s ingee  (Z.  ges.  exp.  Med.,  1925,  47,  513 — 533 ;  from 
Chem.  Zentr.,  1926,  I,  693). — Pancreatic  lipase  occurs 
in  the  blood  only  when  there  is  acute  derangement 
together  with  destruction  of  parenchyma  or  when 
there  is  a  comparatively  large  and  sudden  retention 
of  the  pancreatic  secretion  in  the  organ  itself.  It  is 
improbable  that  pancreatic  lipase  passes  into  the 
blood  in  purely  functional  disturbance. 

G.  W.  Robinson. 

Blood  lipase.  V.  Jedlicka  (Z.  ges.  exp.  Med., 
1925,  47,  534 — 541 ;  from  Chem.  Zentr.,  1926,  I, 
693;  cf.  preceding  abstract). — Pancreatic  lipase  is 
inhibited  by  cholesterol  and  by  ethyl  palmitate  (in 
this  case  only  in  protein-free  solutions).  It  is  not 
inhibited  by  serum,  because  in  the  latter  cholesterol 
occurs  only  as  an  ester.  Serum  lipase  is  not  affected 
cither  -by  cholesterol  or  by  ethyl  palmitate. 

G.  W.  Robinson. 

Attempts  to  control  parathyroid  tetany  by 
oral  administration  of  ammonium  chloride. 
T.  E.  Boyd,  W.  C.  Austin,  and  E.  F.  Ducey  (Amer. 
J.  Physiol.,  1926,  77,  225 — 232). — Ammonium  chlor¬ 
ide  given  by  mouth  to  parathyroidectomised  dogs  in 
doses  of  0-25  to  1  g.  per  kg.  daily  reduces  the  fre¬ 
quency  and  severity  of  tetany,  prolongs  survival,  but 
does  not  usually  lead  to  recovery.  No  consistent  rise 
in  blood  calcium  could  be  demonstrated. 

R.  K.  Cannan. 

Distribution  of  phosphorus  compounds  in  the 
blood  in  tuberculosis.  K.  L.  McCluskey  (J. 
Lab.  Clin.  Med.,  1925,  10,  466 — 474). — A  decrease  in 
the  lecithin,  and  an  increase  in  the  acid-soluble  phos¬ 
phorus  content  of  the  cell  and  plasma  are  very 
unfavourable ;  the  reverse  is  favourable.  The  acid- 
soluble  phosphorus  appears  to  be  used  in  the  synthesis 
of  lecithin.  In  the  terminal  stages  of  exudative 
pulmonary  tuberculosis  phosphorus  is  present  in  the 
cell  in  excess  of  the  sum  of  the  lecithin  and  acid- 
soluble  fractions.  Chemical  Absteacts. 


Abderhalden’s  reaction.  E.  Komm  (Z.  physiol. 
Chem.,  1926,  154,  107 — 115). — Determinations  of  the 
total  nitrogen  in  the  serum  before  and  after  pre¬ 
cipitation  of  proteins  by  the  method  of  Folin  and  Wu 
indicate  that  in  the  serum  of  tuberculous  animals,  the 
non-protein  nitrogen  increases  after  the  serum  has 
been  incubated  with  specific  substrate  previously  pre¬ 
pared  from  the  lungs  of  tuberculous  animals,  but  not 
with  substrate  from  the  lungs  of  normal  animals. 

H.  D.  Kay. 

Conditions  of  formation  of  malignant  tumours. 

I.  Lactic  acid  content  of  tissues.  R.  Biekich. 

II.  Cytochrome  in  tbe  tissues.  R.  Biekich  and 
A.  Rosenbohm  (Z.  physiol.  Chem.,  1926,  155, 
245 — 248,  249 — 250). — I.  The  residual  lactic  acid 
content  of  a  tissue  does  not  represent  the  total  lactic 
acid  production.  Besides  the  small  amount  which 
diffuses  away  into  the  adjacent  tissues,  a  considerable 

.proportion  is  carried  away  in  the  blood-stream.  De¬ 
terminations  of  the  residual  lactic  acid  content  of 
healthy  tissues  show  that,  for  the  same  organ  in  any 
given  animal,  moderately  consistent  values  may  be 
expected,  although  considerable  variation  occurs  in 
different  tissues.  The  lactic  acid  content  of  tumours 
of  any  specific  organ  shows  very  marked  variation, 
the  absolute  limits  lying  about  100%  higher  than 
those  for  normal  tissues.  Preservation  of  the  tissue 
at  a  low  temperature  between  removal  and  investig¬ 
ation  is  essential.  The  high  lactic  acid  content  of 
cancerous  tissues  may  be  due  either  to  increased 
breakdown  of  sugar  or  to  checked  resynthesis  or  to  a 
combination  of  both  these  factors  (cf.  A.,  1925,  i, 
328). 

II.  Cytochrome  (cf.  Keilin,  ibid.,  1112)  is  found 
in  all  normal  epithelial  organs  and  carcinomata. 
It  is  absent  from  normal  connective-tissue,  but  is 
present  in  muscle.  Hsemoglobin  occurs  simultane¬ 
ously  in  epithelial  organs,  and  the  degree  of  oxidation 
or  reduction  of  the  two  pigments  is  interdependent. 
The  nature  of  the  oxidation-reduction  equilibrium 
can  be  determined  by  spectroscopic  observation.  The 
number  of  absorption  bands  visible,  which  depends  on 
the  concentration  and  the  degree  of  reduction,  was 
used  as  an  approximate  measure  of  the  pigment  con¬ 
tent  of  diseased  and  healthy  tissues.  The  cytochrome 
and  haemoglobin  content  of  normal  tissues  is  moder¬ 
ately  constant,  whilst  in  cancer  of  the  mammary 
gland  it  varies  within  very  wide  limits.  M.  Clakk. 

Influence  of  temperature  on  metabolism  and 
the  problem  of  acclimatisation.  N.  R.  Dhar  (J. 
Physical  Chem.,  1926,  30,  480 — 490). — Stefan’s  law 
of  radiation  is  applied  to  certain  biological  facts  of 
metabolism,  and  the  connexion  between  enzyme 
activity  in  metabolism  and  longevity  in  cold-  and 
warm-blooded  animals,  respectively,  is  discussed. 

L.  S.  Theobald. 

Cholesterol  metabolism.  I.  Birds.  M.  Yama- 
guchi  (Ni.  Byor.  Gak.  K.  Tokyo,  1922, 12,  111 — 112). 
— Cholesteryl  esters  occur  more  abundantly  in  the 
bodies  of  birds  than  in  the  human  body.  On  feeding 
egg-yolk,  but  not  lanolin,  to  fowls  or  pigeons,  large 
deposits  of  cholesterol  are  found  in  the  liver. 

Chemical  Abstracts. 
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Relationship  of  rate  of  oxidation  with  changes 
in  reaction.  I.  Effect  of  one-sided  acid  diet. 
R.  Durr  (Z.  ges.  exp.  Med.,  1925,  47,  721 — 733; 
from  Chem.  Zentr.,  1926,  I,  714). — With  abundant 
acid  diet,  the  rate  of  oxidation  may  increase  up  to 
14%  in  experimental  periods  of  several  days.  The 
displacement  of  the  acid-base  equilibrium  is  shown 
by  the  decrease  in  the  pK  of  the  urine  and  the  alveolar 
carbon  dioxide  pressure  and  by  the  increase  in  the 
ventilation  of  the  lungs.  Addition  of  ammonium 
chloride  to  an  acid  diet  depresses  oxidation. 

G.  W.  Robinson. 

Changes  in  composition  of  blood  of  rabbits 
fed  on  raw  soya  beans.  A.  A.  Horvath  (J.  Biol. 
Chem.,  1926,  68,  343 — 355). — An  exclusive  diet  of 
raw  soaked  soya  beans  resulted  in  an  increase  in  the 
urea,  uric  acid,  inorganic  phosphates,  and  cholesterol 
of  the  blood ; '  after  2  months  on  such  a  diet,  no  signs 
of  arteriosclerosis  could  be  detected. 

C.  R.  Harington. 

Carbohydrate  metabolism  of  infants.  F.  F. 
Tisdall,  T.  G.  H.  Drake,  and  A.  Brown  (J.  Lab. 
Clin.  Med.,  1925,  10,  704 — 711). — A  modification  of 
the  Shaffer-Hartmann  method  for  the  determination 
of  blood-sugar,  giving  results  accurate  to  5%,  is 
described.  The  average  fasting  concentration  of 
blood-sugar  in  normal  infants  is  0-087%  ;  in  marasmus, 
0-070%  or  less.  The  effect  on  the  blood-sugar  of 
interstitial  and  intravenous  injection  of  dextrose  is 
described.  Chemical  Abstracts. 

Carbohydrate  metabolism.  VI.  Determin¬ 
ation  of  presence  of  new-glucose  in  biological 
fluids.  VII.  Transformation  of  liver  glycogen 
into  dextrose  in  vitro.  VIII.  Action  of  liver 
tissue  and  insulin  on  dextrose  in  vitro.  C. 
Lundsgaard  and  S.  A.  Holboll  (J.  Biol.  Chem., 
1926,  68,  457—473,  475—483,  485—497;  cf.  A., 
1925,  i,  1494). — VI.  A  more  extended  description  is 
given  of  the  procedure  for  the  detection  of  new- 
glucose  in  biological  fluids  and  for  the  production  of 
new-glucose  in  vitro  from  ordinary  dextrose. 

VII.  The  dextrose  produced  in  the  spontaneous 
post-mortem  hydrolysis  of  the  glycogen  of  the  liver 
at  pn  7-30,  whether  in  presence  or  absence  of  insulin, 
has  the  rotatory  power  of  ordinary  a  (3-glucose. 

VIII.  Liver-tissue  differs  from  muscle-tissue  in  that 
it  cannot,  in  conjunction  with  insulin,  bring  about 
the  conversion  of  ordinary  dextrose  into  new-glucose, 
nor  could  any  effect  be  observed  on  adding  liver- 
tissue  to  a  solution  containing  new-glucose.  The 
above  experiments  therefore  reinforce  the  conclusion 
that  the  part  played  by  insulin  in  carbohydrate 
metabolism  is  the  conversion,  in  conjunction  with 
the  muscle-tissue,  of  the  dextrose  derived  from  the 
food  into  new-glucose,  which  may  subsequently  be 
oxidised  or  stored  as  glycogen.  C.  R.  Harington. 

Carbohydrate  metabolism.  I.  Relation 
between  optical  activity  and  reducing  power  of 
normal  blood  filtrates.  II.  Interaction  of 
muscle-tissue,  insulin,  and  dextrose.  A.  B. 

Anderson  and  A.  Carruthers  (Biochem.  J.,  1926, 
20,  556 — 563). — Concentrated  ultrafiltrates  and  di- 
alysates  of  ox-  and  pig-plasma  and  alcohol  extracts 
3  I 


of  pig-plasma  show  a  low  rotatory  power  as  compared 
with  the  reducing  power.  The  optical  rotation  can 
be  made  to  correspond  with  the  reducing  power  by 
raising  the  hydrogen-ion  concentration.  This  change, 
however,  is  not  due  to  hydrolysis,  since  it  is  reversible. 
It  is  probable  that  an  optically  active  substance  or 
substances  other  than  dextrose  are  responsible  for  this 
abnormal  rotation.  These  substances  are  slightly 
soluble  in  99%  and  soluble  in  90%  alcohol.  On 
removing  the  carbohydrates  with  copper  sulphate 
and  calcium  hydroxide,  lsevorotatory  solutions  becom¬ 
ing  dextrorotatory  at  pa  less  than  4-0  and  having 
practically  no  reducing  power  are  obtained.  Laked 
corpuscles  yield  strongly  hevorotatory  ultrafiltrates 
with  very  little  reducing  power.  No  mutarotation 
takes  place  in  any  of  the  above  solutions.  Lunds¬ 
gaard  and  Holboll’s  observation  (A.,  1925,  i,  208)  of 
the  formation  of  “  new-glucose  ”  from  dextrose 
incubated  with  muscle-tissue  and  insulin  is  not 
confirmed.  S.  S.  Zilva. 

Carbohydrate  metabolism.  I.  Utilisation  of 
dihydroxyacetone  by  the  animal  body  and  a 
method  for  its  determination.  W.  O.  Kermack, 
C.  G.  Lambib,  and  R.  H.  Slater  (Biochem.  J., 
1926,  20,  4S6 — 496). — Dihydroxyacetone  is  able  to 
cause  recovery  of  rabbits  and  mice  from  symptoms 
of  insulin  hypoglycEemia  in  approximately  the  same 
amounts  and  in  the  same  time  as  in  the  case  of 
dextrose.  It  is  removed  more  rapidly  from  the  blood¬ 
stream  than  dextrose  or  lsevulose,  and  its  disappear¬ 
ance,  unless  excessive  amounts  are  given,  is  almost 
complete.  After  ingestion  of  50  g.  of  dihydroxyacetone, 
the  rise  in  blood-sugar  in  a  diabetic  was  much  smaller 
than  if  a  similar  amount  of  dextrose  were  consumed, 
and  consequently  a  rapid  conversion  into  dextrose 
did  not  take  place.  The  dihydroxyacetone  was  de¬ 
termined  colorimetrically  by  the  addition  of  sulphuric 
acid  and  phenol  to  the  deproteinised  blood.  The 
presence  of  0-1  mg.  can  thus  be  detected. 

S.  S.  Zilva. 

Response  to  continuous  intravenous  injection 
of  large  amounts  of  dextrose.  J.  D.  Boyd,  H.  M. 
Hines,  and  C.  E.  Leese  (Amer.  J.  Physiol.,  1925, 
74,  656 — 671). — When  dextrose  solution  is  injected 
intravenously  into  dogs  at  the  rate  of  4  g.  per  kg. 
per  hr.,  the  blood-sugar  at  first  rises  rapidly,  and  then 
tends  to  constancy,  the  value  obtained  not  being  an 
index  of  the  associated  glycosuria.  About  20%  of 
the  injected  dextrose  is  excreted  in  the  urine.  Ob¬ 
servations  were  made  on  the  plasma  pa  and  carbon 
dioxide  content,  haemoglobin,  respiratory  quotient, 
and  heat  production.  A.  A.  Eldridge. 

Utilisation  of  cellulose  in  the  intestine  after 
oral  administration  of  a  cellulose-splitting 
enzyme.  F.  Messerle  (Biochem.  Z.,  1926,  172, 
31 — 33). — White  mice  are  able  to  utilise  cellulose 
when  fed  with  lichenase  from  the  liver  of  the  snail 
( Helix  pomatia).  H.  I.  Coombs. 

Phosphates  in  non-irritable  muscle.  J.  T. 

Edsall  (Biochem.  J.,  1926,  20,  569 — 573). — There 
is  great  diminution  in  inorganic  phosphate  in  normal 
and  in  non-irritable  muscle  under  the  influence  of 
calcium  chloride.  The  effect  of  the  calcium  is  not 
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proportional  to  its  concentration.  M -Calcium  chloride 
solution  has  little  or  no  effect.  The  values  for  the 
lactacidogen  phosphate  of  non-irritable  muscle  are 
slightly  lower  on  the  average  than  those  for  normal 
muscle.  S.  S.  Zilva. 

Relation  of  calcium  and  phosphorus  in  the 
diet  to  the  absorption  of  these  elements  from 
the  intestine.  W.  J.  Orr,  L.  E.  Holt,  jun.,  L. 
Wilkins,  and  F.  H.  Boone  (Amer.  J.  Dis.  Children, 

1925,  28,  574). — Excessive  amounts  of  calcium  in 
the  diet  tend  to  increase  the  total  absorption  and 
retention  of  calcium,  but  tend  to  impair  phosphorus 
retention.  Excessive  amounts  of  phosphorus  in  the 
diet  exercise  an  unfavourable  influence  on  the 
calcium  metabolism,  and  arc  accompanied  by  an 
increase  in  the  calcium  lost  in  the  faeces.  Formation 
of  calcium  phosphate  explains  this  behaviour. 

Chemical  Abstracts. 

Calcium  and  phosphorus  balances  with  dairy 
cattle.  It.  C.  Miller  (J.  Dairy  Sci.,  1926,  9,  78 — 92). 
— Some  evidence  is  obtained  of  the  independence  of 
calcium  and  phosphorus  assimilation.  Only  a  slight 
variation  in  tho  calcium  and  phosphorus  content  of 
the  milk  was  observed  on  variation  of  the  diet. 

Chemical  Abstracts. 

Calcium  and  phosphorus  metabolism  in  dairy 
cows.  E.  B.  Meigs,  W.  A.  Turner,  T.  S.  Harding, 
A.  M.  Hartman,  and  F.  M.  Grant  (J.  Agric.  Res., 

1926,  32,  833 — 860). — Slight  disturbances  in  the 
habits  and  routine  of  dairy  cows  used  in  feeding 
experiments  may  have  a  considerable  effect  on  the 
assimilation  of  calcium.  Under  satisfactory  con¬ 
ditions,  15 — 20%  of  the  calcium  in  lucerne  hay  is 
assimilated.  Changes  in  the  calcium  and  phosphorus 
contents  of  the  bodies  of  milking  cows  do  not  run 
exactly  parallel,  but  a  long-continued  loss  of  calcium 
causes  a  roughly  corresponding  loss  of  phosphorus, 
even  although  tho  ration  may  contain  plenty  of 
assimilable  phosphorus.  Addition  of  cod-liver  oil 
to  the  ration  had  no  favourable  effect  on  calcium 
assimilation.  The  milk  yield  tended  to  fall  with 
a  ration  deficient  in  calcium.  C.  T.  Gimingham. 

Maintenance  requirement  of  cattle  for  protein 
as  indicated  by  the  fasting  catabolism  of  dry 
cows.  E.  B.  Forbes,  J.  A.  Fries,  and  M.  Kriss 
(J.  Dairy  Sci.,  1926,  9,  15 — 27). — The  nitrogen,  crude 
fibre,  and  dry  matter  were  determined  in  the  urine 
and  faeces.  The  average  daily  excretion  of  nitrogen 
per  1000  lb.  in  the  last  4  days  of  a  9-day  fast  were 
46-5  and  43-6  g.,  respectively,  for  two  animals,  repre¬ 
senting  0-62  and  0-58  lb.  of  body-protein. 

Chemical  Abstracts. 

Effect  of  temperature  on  protein  metabolism. 
G.  E.  Youngburg  and  M.  W.  Finch  (J.  Biol.  Chem., 
1926,  68,  335 — 341). — Detailed  examination  of  the 
urinary  nitrogen  of  ten  normal  men  for  a  period  of  a 
year  indicated,  on  the  average,  no  significant  variations 
as  between  summer  and  winter ;  moreover,  in  these 
experiments  in  a  temperate  zone,  the  average  daily 
excretion  of  total  nitrogen  was  11-12  g.,  which  is 
closely  similar  to  that  recorded  by  Denis  andBorgstrom 
{ibid.,  1924,  61, 109)  for  a  sub-tropical  zone.  The  effect 


of  temperature  on  nitrogenous  metabolism  is  therefore 
small.  C.  R.  Harington. 

Influence  of  prolonged  maintenance  of  nitrogen 
equilibrium  on  the  growing  animal.  S.  Weiser 
(Biochem.  Z.,  1926,  173,  14 — 25). — Young  pigs  were 
fed  on  just  sufficient  barley  to  maintain  nitrogen 
equilibrium,  and  others  on  as  much  barley  as  they 
could  take.  In  the  young  animal,  receiving  an 
insufficient  diet,  part  of  the  food  is  used  for  the 
formation  of  new  tissue,  but  the  actual  materials 
used  for  this  process  are  derived  from  other  parts 
of  the  body.  P.  W.  Clutterbucic. 

Magnesium  metabolism  on  purified  diets. 
G.  Medes  (J.  Biol.  Chem.,  1926,  68,  295—316).— 
Practically  no  change  was  observed  in  the  percentage 
magnesium  content  of  rats  during  normal  growth, 
or  under  such  abnormal  conditions  as  inanition  or 
variations  in  the  intake  of  calcium,  phosphorus,  and 
magnesium,  which  cause  marked  variations  in  tho 
content  of  calcium  and  phosphorus;  the  magnesium 
content  remained  throughout  0-045%  of  the  body- 
weight.  C.  R.  Harington. 

Mineral  metabolism  of  the  skin.  K.  Born- 
stein  (Biochem.  Z.,  1926,  172,  133— 140).— The 
calcium  and  potassium  content  of  the  skin  of  mice 
is  not  affected  by  changing  the  diet  from  an  acid 
to  a  basic  one.  H.  I.  Coombs. 

Sulphur  metabolism  of  the  dog.  III.  Effect 
of  benzene  and  of  some  derivatives  of  benzene 
on  sulphur  metabolism.  E.  H.  Callow  and 
T.  S.  Hele  (Biochem.  J.,  1926,  20,  598—605).— 
Benzene,  o-  and  m-dichlorobenzene,  like  mono- 
chlorobenzene,  raise  the  amounts  of  excreted  neutral 
and  ethereal  sulphate.  This  suggests  a  formation  of 
mercapturic  acid.  There  is  usually  a  close  corre¬ 
spondence  between  “  extra  ”  sulphur  and  the  halogen 
in  organic  combination  excreted  in  the  urine  after 
the  administration  of  the  above  compounds.  Toluene 
and  o-chlorotoluene  have  no  effect  on  the  sulphur 
metabolism,  whilst  potassium  phenyl  sulphate  raises 
the  ethereal  sulphate  only.  S.  S.  Zilva. 

V  - 

Sulphur  metabolism  of  the  dog.  IV. 
Mechanism  of  mercapturic  acid  formation  in 
the  dog.  H.  I.  Coo  jibs  and  T.  S.  Hele  (Biochem. 
J.,  1926,  20,  606 — 612). — The  influence  of  p-chloro- 
acetanilide  and  p-chloroanisolc  (p-dichlorobenzene 
not  being  readily  absorbed)  on  the  excreted  sulphur 
was  studied,  in  order  to  test  the  theory  whether  the 
linking  of  cysteine  to  the  benzene  ring  in  the  mer¬ 
capturic  acids  was  limited  to  the  position  para  to 
the  halogen.  Neither  of  these  nor  the  corresponding 
ortho  or  meta  compounds,  however,  was  found  to 
lead  to  the  excretion  of  mercapturic  acid.  The 
introduction  of  an  acetamido-  or  methoxy-group, 
therefore,  alters  the  metabolism  from  that  of  chloro¬ 
benzene.  p-Chlorophenol  does  not  give  rise  to 
mercapturic  acid,  and  consequently  cannot  bo  an 
intermediary  between  chlorobenzene  and  mercapturic 
acid  ;  nor  does  the  administration  of  o-  or  of  ra-chloro- 
phenol  or  of  phenol  itself  result  in  its  formation. 

S.  S.  Zilva. 
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Effect  of  polarised  radiations  on  animal 
metabolism.  S.  S.  Bhatnagar,  R.  B.  Lal,  and 
K.  N.  Matiiur  (Nature,  1926,  118,  11 — 12). — Ex¬ 
posure  of  rabbits  or  guinea-pigs  to  polarised  light 
results  in  increased  metabolic  activity,  measured  by 
the  amount  of  carbon  dioxide  exhaled,  as  compared 
with  that  of  animals  exposed  to  ordinary  light  of 
the  same  intensity.  In  the  dark,  after  exposure  to 
light,  the  order  of  the  metabolic  activities  was 
reversed.  A.  A.  Eldridge. 

Flavouring-  substances  in  foods.  I.  Effect 
of  ethyl  acetate  and  a  few  other  substances  on 
the  nitrogen  excretion  in  normal  dogs  and  in 
partly  thyroidectomised  dogs.  II.  Effect  of 
ethyl  acetate  and  a  few  other  substances  on  the 
rate  of  growth  of  rats.  III.  Thyroid  of  rats 
receiving  aliphatic  esters  and  essential  oils  by 
the  mouth.  (J.  G.  Bijlsma  (Rep.  Dutch  Civil  Med. 
Service,  1924,  696 — -771). — 4  C.c./kg.  of  ethyl  acetate 
are  not  injurious,  10  c.c.  are  lethal  to  the  dog.  Dogs 
with  considerably  reduced  thyroid  show  an  increase 
of  nitrogen  excretion  with  ethyl  acetate.  Normal 
male  dogs  show  an  increase,  female  a  decrease  of 
nitrogen  excretion.  Amyl  acetate  has  the  same 
effect.  Cinnamon  oil  increased  the  nitrogen  excretion 
in  male  animals.  Chemical  Abstracts. 

Influence  of  cholesterol  on  the  reproductive 
potency  of  white  rats.  U.  Suzuki  and  N.  Hashi- 
moto  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1926,  4,  235 — 255). — The  fertility  of  white  rats  is 
greatly  increased  by  the  presence  of  small  amounts 
of  cholesterol  and  of  certain  mineral  salts  in  the  diet. 
Larger  amounts  of  cholesterol  (1 — 2%  of  the  diet) 
have  a  toxic  eSect.  Observations  of  other  authors 
that  there  is  some  specific  relationship  in  man 
between  cholesterol  and  pregnancy  arc  supported. 

H.  D.  Kay. 

Effect  of  calcium  on  man.  II.  Effect  of 
calcium  salts  on  nitrogen  excretion  in  health  and 
in  renal  disease.  E.  Barath  and  T.  yon  Gyurko- 
vitch  (Z.  ges.  exp.  Med.,  1925,  47,  741 — 744 ;  from 
Chem.  Zentr.,  1926,  I,  715). — Calcium  salts  injected 
intravenously  or  administered  in  large  doses  orally 
decrease  markedly  the  excretion  of  nitrogen  both  in 
health  and  in  renal  disease,  and  lead  to  a  positive 
nitrogen  balance.  G.  W.  Robinson. 

[Physiological  properties  after]  partial 
bromination  of  phloricLzin.  III.  K.  Misaki  (J. 
Biochem.  [Japan],  1925,  5,  287 — 291 ;  cf.  ibid.,  1). — 
Dibromination  greatly  reduces  the  glycosuric  effect 
of  phloridzin.  The  blood-sugar  level  is  not  affected 
by  administration  of  dibromophloridzin. 

Chemical  Abstracts. 

Pharmacology  of  cell  respiration.  VI. 
Cyanide-charcoal ;  cyanide-chopped  muscle 
systems.  P.  Ellinger  and  K.  Lenzberg  (Z. 
physiol.  Chem.,  1926,  154,  85 — 106). — If  the  possible 
error  introduced  by  the  absorption  of  hydrocyanic 
acid  by  the  sodium  hydroxide  in  Barcroft’s  micro- 
respiration  apparatus  is  avoided,  it  is  found  that 
both  the  above  systems  take  up  oxygen.  Hydro¬ 
cyanic  acid  is,  in  part,  oxidised  both  by  charcoal 
and  by  chopped  muscle  to  cyanate.  A  further  part 


of  the  added  cyanide  is  transformed,  without  oxygen 
uptake,  into  some  undetermined  compound. 

H.  D.  Kay. 

Biological  significance  of  cystine  and  gluta¬ 
thione.  I.  Mechanism  of  the  cyanide  action. 
C.  Voegtlin,  J.  M.  Johnson,  and  H.  A.  Dyer 
(J.  Pharm.  Exp.  Tlier.,  1926  ,  27,  467—483).— 
Although  albino  rats  cannot  be  protected  from  a 
lethal  dose  of  cyanide  by  iron  salts,  they  are  efficiently 
protected  by  cystine,  cysteine,  glutathione,  or  thio- 
glycollie  acid.  It  is  considered,  therefore,  that 
cyanide  docs  not  act  specifically  on  iron  in  the  cell, 
but  rather  that  it  disturbs  the  equilibrium  of  the 
sulphur  compounds.  The  best  results  are  obtained 
when  5 — 10  atoms  of  sulphur  are  injected  for  each 
molecule  of  hydrogen  cyanide.  Many  other  com¬ 
pounds  commonly  present  in  the  cell  were  tested, 
but  afforded  no  protection  against  cyanide  poisoning. 
Evidence  is  adduced  that  in  vitro  cyanide  reduces 
the  -S’S-  grouping  to  the  sulphydryl  group  and  is 
itself  oxidised  to  cyanate ;  it  is  suggested  that  this 
reaction  is  of  importance  in  the  detoxicating  effect 
of  these  sulphur  compounds  on  cyanide  poisoning, 
an  effect  previously  known  to  be  given  by  thio¬ 
sulphates.  W.  0.  Kermack. 

Basis  for  the  physiological  activity  of  -onium 
compounds.  VI.  Rates  of  hydrolysis  of 
certain  esters  of  choline  and  its  analogues. 
R.  R.  Renshaw  and  N.  Bacon. — See  this  vol.,  805. 

Substances  in  ergot  affecting  the  uterus. 
A.  W.  Eorst  (Arch.  exp.  Path.  Pharm,  1926,  114, 
125 — 136). — A  method  is  described  for  separating 
the  alkaloidal  constituents  of  ergot  consisting  prin¬ 
cipally  of  ergotamine  and  ergotoxine  from  the 
accompanying  bases,  and  the  pharmacological  action 
of  these  combined  alkaloids  is  investigated. 

W.  0.  Kermack. 

Narcotic  action  of  pure  ether.  D.  R.  Nijk 
(Chem.  Weekblad,  1926,  23,  258— 260).— The  state¬ 
ments  of  Mackenzie  Wallis  (Lancet,  1921,  I,  1173) 
and  Cotton  (J.  Canad.  Med.  Assoc.,  1917,  Sept.) 
that  pure  ether  is  not  a  narcotic  are  found  to  be 
incorrect.  The  pure  material,  b.  p.  34-6°/760  mm., 
obtained  by  ivarming  the  compound  of  benzidine 
and  ether,  -was  found  to  have  the  normal  action  on 
animals  and  on  a  child.  Additions  of  the  common 
impurities  had  very  little  effect,  save  in  the  eases  of 
isoamyl  alcohol  and  methyl  ethyl  ketone ;  both  these 
substances  increase  the  action  and  diminish  the  lethal 
concentration  in  the  blood,  but  as  these  are  both 
poisons,  the  explanation  is  obvious.  “  Ethanesal,” 
said  to  contain  5%  of  methyl  ethyl  ketone,  was 
found  on  analysis  to  contain  5%  of  n-butyl  alcohol, 
a  little  ethyl  acetate,  and  a  trace  of  isoamyl  alcohol. 

S.  I.  Levy. 

Dependence  of  poisonous  action  on  the 
physico-chemical  condition  of  the  cell.  K. 
Baade  (Arch.  exp.  Path.  Pharm.,  1926,  114,  137 — 
155).— The  influence  of  various  alkaloidal  salts  and 
other  organic  substances  on  the  haemolysis  of  red 
blood  cells  by  hypotonic  salt  solutions  is  described. 

W.  0.  Kermack. 
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Influence  of  adsorption  on  charcoal  on 
toxicity.  M.  Eisler  (Biochem.  Z.,  1926, 172,  154 — 
170). — Charcoal  which  has  cholesterol  adsorbed  on 
it  is  able  to  adsorb  more  saponin  than  untreated 
charcoal.  The  antiseptic  power  of  phenol  and 
mercuric  chloride  is  more  or  less  depressed  in  the 
presence  of  charcoal,  depending  on  the  amount  of 
adsorption.  The  depression  is  not  so  marked  for 
phenol  as  for  mercuric  chloride,  since  the  latter  is 
almost  wholly  adsorbed.  H.  I.  Coombs. 

Chemotherapy  of  antimonial  compounds  in 
kala-azar  infection.  XVII.  Preparation  of 
“urea  stibamine.’'  U.  N.  Brahmachari  (J. 
Indian  Med.  Res.,  1925,  13,  111 — 112;  cf.  this  vol., 
541). — The  preparation  of  “  urea  stibamine,”  obtained 
when  p-aminophenylstibinic  acid  is  suspended  in 
water  and  carbamide  is  added,  is  described. 

Chemical  Abstracts. 

Pharmacology  of  germanium  compounds. 
I.  Iveeser  (Arch.  exp.  Path.  Pharm.,  1926,  113, 
232 — 236). — At  higher  concentrations  than  1  :  1000, 
germanium  dioxide  solutions  are  not  true  solutions, 
but  tend  to  form  unstable  colloidal  states.  Sodium 
germanium  tartrate  is  very  soluble,  so  that  solutions 
can  be  prepared  containing  10  mg.  Ge  per  c.c.  Sub¬ 
cutaneous  injection  of  10  mg.  Ge  per  kg.  body- weight 
has  no  action  on  rabbits,  whilst  a  subcutaneous  dose 
of  15  mg.  Ge  per  kg.  (as  Ge02)  produces  in  rabbits 
a  temporary  increase  of  the  erythrocytes.  Parenteral 
application  of  30  mg.  Ge  raises  for  several  days  the 
number  of  erythrocytes  to  T9  millions  and  the 
Ivemoglobin  content  to  35%.  Hence  the  oxide  and 
the  hydride  are  less  active  than  the  corresponding 
arsenic  compounds.  Neither  subcutaneous  injection 
of  90  mg.  nor  intravenous  injection  of  75  mg.  of  sodium 
germanium  tartrate  per  kg.  body-weight  produces 
any  effect.  The  number  of  the  white  blood-corpuscles 
and  the  differential  count  are  not  changed  by 
germanium.  W.  Robson. 

Antiseptic  activity  of  mercury  salts.  E. 
Keeser  (Arch.  exp.  Path.  Pharm.,  1926,  113,  224 — 
231). — The  magnitude  of  the  antiseptic  efficacy  of 
mercuric  chloride,  bromide,  cyanide,  and  nitrate 
and  their  absorption  by  yeast  run  parallel.  Measure¬ 
ments  of  surface  tension,  refractivity,  and  con¬ 
ductivity,  as  well  as  cataphoresis  experiments,  show 
that  mercuric  chloride  in  low  concentrations  of  alcohol 
is  present  in  solution  as  ethoxide.  Just  as  the 
antiseptic  activity  of  mercuric  salts  is  increased  by 
the  addition  of  acids  or  acid  salts — the  mercury  and 
hydrogen  ions  have  an  additive  effect  on  cell  proto¬ 
plasm — so  the  increase  in  antiseptic  activity  of 
mercuric  salts  in  aqueous  solutions  containing 
20 — 30%  of  alcohol  depends  on  the  additive  influence 
of  mercury  ions  and  aicohol  on  the  cell  colloids. 

W.  Robson. 

[Antiseptic]  effect  of  bile  acids  and  of  unsatur¬ 
ated  fatty  acids  in  the  form  of  soaps.  A.  Koz- 
lowski  (J.  Exp.  Med.,  1925,  42,  453—163 ;  from 
Chem.  Zentr.,  1926, 1,  977). — Unsaturated  fatty  acids, 
with  one,  two,  or  more  double  linkings,  are  present 
in  a  dilution  of  1  :  600  in  normal  ox  bile.  Their 


sodium  salts,  isolated  as  such  from  bile,  have  an 
antiseptic  effect  approximately  100  times  as  great 
as  that  of  the  corresponding  salts  of  the  bile  acids. 

G.  W.  Robinson. 

Affinity  constants  of  enzymes.  H.  von  Euler 
(ArkivKemi,  Min.,  Geol.,  1926,  9,  No.  13,  1 — 7). — The 
affinity  of  a  hydrolytic  enzyme  for  its  substrate  com¬ 
prises  two  factors — the  affinity  constants  for  the 
enzyme  and  each  of  the  final  products  alone — it 
being  assumed  that  in  such  reactions  attachment  to 
the  substrate  molecule  must  occur  at  two  points. 
Such  a  hypothesis  explains  the  large  difference  in 
the  affinity  constants  of  invertase  for  sucrose  and  for 
raffinose,  respectively,  and  also  the  behaviour  of  a 
substrate  in  presence  of  two  hydrolytic  enzymes. 

C.  Remington. 

Conditions  for  the  autolytic  formation  of 
ammonia  in  the  tissues.  II.  Influence  of 
amino-acids  and  other  nitrogenous  substances 
on  ammonia  formation.  P.  Gyorgy  and  H. 
Rothler  (Biochem.  Z.,  1926,  173,  334 — 347 ;  cf. 
this  vol.,  640). — Addition  to  liver  pulp  of  amino-acids 
or  of  proteins  or  their  derivatives  exerts  on  autolytic 
ammonia  formation,  in  acid  reaction  an  inhibitory, 
and  in  alkaline  reaction  (up  to  pu  8-4)  a  stimulatory 
or  only  faintly  inhibitory  influence.  Addition  of 
histidine  or  of  Witte’s  peptone  in  alkaline,  and  of 
histidine  in  acid  solution  causes  considerable  liberation 
of  ammonia,  but  addition  of  glutathione  either  in  the 
reduced  or  the  oxidised  condition  has  no  effect. 

P.  W.  Clutterbuck. 

Enzymes  of  the  skin.  IV.  J.  Wohlgemuth. 
Decomposition  of  sugar  in  the  skin.  Y.  Naka¬ 
mura  (Biochem.  Z.,  1926,  173,  258— 268).— Eresh 
human  skin,  skin  of  the  cadaver  and  of  the  guinea-pig 
can  utilise  carbohydrate,  acetaldehyde  being  formed. 
Considerable  amounts  of  aldehyde  are  formed  from 
dextrose,  glycogen,  starch,  sucrose,  lactose,  hevulose, 
and  galactose,  only  traces  from  calcium  hexose- 
phosphate  and  lactate,  whilst  d- alanine  and  glycine 
do  not  influence  aldehyde  formation.  Insulin  increases 
the  amount  formed  from  dextrose  slightly,  and  that 
from  glycogen  considerably.  The  skin  of  diabetics 
is  able  to  form  aldehyde  to  the  same  extent  as  normal 
skin,  but  this  power  falls  off  when  the  diabetic  con¬ 
dition  is  of  long  standing.  In  the  latter  case,  insulin 
has  a  greater  action  (cf.  this  vol.,  93 ;  A.,  1924,  i, 
203,  472).  P.  W.  Clutterbuck. 

Complement  of  amylase.  IV.  H.  Pringsheim 
and  G.  Otto  (Biochem.  Z.,  1926,  173,  399 — 410). — 
Endeavours  have  been  made  to  concentrate  “  amylase 
complement,”  the  agent  in  presence  of  which  maltase 
is  able  to  convert  dextrin  into  maltose  with  up  to 
100%  yield.  It  is  found  to  be  adsorbed  by  yeast 
protein  or  by  egg-white.  There  is  an  apparent 
increase  in  amount  of  amylase  complement  present 
when  the  protein  on  which  it  is  adsorbed  is  digested 
by  pepsin,  which  is  due,  not  to  setting  free  of  pre¬ 
formed  complement  from  the  protein  surface,  but  to 
new  formation  of  complement.  Amylase  complement 
is  thermostable  and  dialysable.  It  is  considered  that 
amylase-)- complement  forms  a  new  enzyme  system 
which  is  capable  of  attacking  substrates  {e.g.,  tri- 
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hexosans)  which  amylase  itself  cannot  hydrolyse 
(cf.  Willstatter  and  Grassmann,  A.,  1924,  i,  1146). 

H.  D.  Kay. 

Hydrogenase.  V.  J.  Gruss  (Woch.  Brau., 
1926,  43,  265 — 266). — For  the  detection  of  hydrogen 
in  gases  from  bacterial  fermentation  the  author 
carries  out  the  fermentation  in  an  Einhorn  vessel 
containing  a  strip  of  palladium,  which  is  afterwards 
rinsed  with  water  and  introduced  into  a  small  stop¬ 
pered  cylinder  containing  a  solution  of  tetramethyl- 
p-phenylenediamine  hydrochloride  previously  con¬ 
verted  into  a  colouring  matter  (violamine)  by 
atmospheric  oxidation.  If  the  palladium  has  ad¬ 
sorbed  hydrogen,  the  solution  slowly  becomes  more 
or  less  decolorised.  Results  of  a  roughly  quantitative 
character  can  be  obtained  in  parallel  experiments. 

J.  H.  Lane. 

Invertase.  VI.  H.  von  Euler  and  K.  Joseph- 
son  (Ber.,  1926,  59,  [B],  1129—1135;  cf.  A.,  1925, 
i,  1008). — Analyses  of  invertase  (If  303  and  320) 
derived  from  Munich  Lowenbrau  yeast  and  Stock¬ 
holm  H  yeast  give  total  nitrogen  10-3%  and  10-8%, 
amino-nitrogen  before  hydrolysis  0-92%  and  0-96%, 
amino-nitrogen  after  hydrolysis  6-3%  and  7-8%, 
tryptophan  6-5%  and  4-2%,  respectively.  The 
Munich  preparation  contained  1*4%  of  sulphur. 

H.  Wren. 

Affinity  of  invertase.  X.  Effect  of  acidity 
on  the  enzymic  breakdown  of  sucrose.  H.  von 
Euler  and  K.  Josephson  (Z.  physiol.  Chem.,  1926, 
155,  1 — 30 ;  cf.  this  vol.,  542,  642). — On  the  acid  side 
of  the  optimum  pu  for  invertase  action  the  affinity 
constant  of  invertase  for  sucrose  diminishes,  on  the 
alkaline  side  it  remains  practically  constant.  The 
affinity  constant  for  dextrose  and  laevulose  also 
diminishes  with  increasing  acidity,  but  with  increasing 
alkalinity  the  affinity  constant  for  laevulose  continues 
to  increase,  whilst  that  for  dextrose  diminishes  rapidly, 
until  at  the  neutral  point  the  inhibitory  action  of 
added  dextrose  on  the  inversion  of  sucrose  is 
negligible.  E.  C.  Smith. 

Affinity  groupings  of  invertase.  H.  von 
Euler  and  K.  Josephson  (Arkiv  Kemi,  Min.,  Geol., 
1926,  9,  No.  25,  1 — 7). — Inhibition  of  the  enzyme 
may  occur  by  the  fixation  of  a  molecule  to  one  or 
other  of  the  groups  by  which  attachment  to  the 
substrate  is  effected.  The  presence  of  galactose  in 
the  reaction  mixture  diminishes  the  inhibiting  effect 
of  added  dextrose  and  does  not  alter  that  of  laevulose. 
Galactose  is  attached  therefore  to  the  same  grouping 
as  is  dextrose.  Hexosephosphate  behaves  in  a 
similar  manner.  Invertase  is  also  inhibited  by 
m-chloroaniline,  but  addition  of  dextrose  causes  an 
acceleration,  probably  due  to  its  combining  with  the 
chloroaniline  to  form  a  compound  of  lesser  inhibiting 
power.  C.  Rimington. 

Affinity  of  invertase  for  different  sugars.  IV. 
K.  Josephson  (Arkiv  Kemi,  Min.,  Geol.,  1926,  9, 
No.  20,  1 — 5). — Dextrose  inhibits  most  strongly  at 
the  optimum  pa  for  invertase,  showing  on  both  the 
alkaline  and  acid  sides  a  smaller  affinity  for  the 
enzyme.  Laevulose,  however,  inhibits  more  strongly 
as  the  pa  increases.  Assuming  that  the  affinity  of 


invertase  for  sucrose  is  a  function  of  the  product  of 
its  affinities  for  dextrose  and  laevulose,  respectively, 
an  increase  in  acidity  should  lead  to  a  decreased 
affinity  for  sucrose.  This  was  found  to  bo  the  case. 

C.  Rimington. 

Hydrolysis  of  sucrose  by  invertase  in  the 
presence  of  a-methylglucoside.  II.  J.  M. 
Nelson  and  C.  I.  Post  (J.  Biol.  Chem.,  1926,  68, 
265—275;  cf.  A.,  1925,  i,  739).— The  course  of 
hydrolysis  of  sucrose  in  2 — 10%  concentration  by 
yeast  invertase  is  practically  unaffected  by  invert- 
sugar  and  a-methylglucoside  when  these  substances 
are  present  together  in  concentrations  of  6%  and 
0-125%,  respectively,  although  the  presence  of  either 
substance  alone  retards  the  hydrolysis.  A  similar 
mutual  antagonism  between  these  substances  is 
observed  in  their  effect  on  the  relation  of  concentration 
of  sucrose  to  rate  of  hydrolysis.  The  retardation  of 
the  rate  of  hydrolysis,  by  the  presence  of  invert-sugar, 
is  independent  of  the  pa.  C.  R.  Harington. 

Specificity  of  the  disaccharases.  II.  Taka- 
maltase  and  taka-in vertase.  J.  Leibowitz  and 
P.  Mechlinski  (Z.  physiol.  Chem.,  1926,  154,  64 — 
84). — Taka-maltase  is  far  more  stable  to  alcohol  than 
is  yeast  maltase.  It  hydrolyses  a-maltose  much  more 
readily  than  [3-maltose,  but  the  reaction  is  inhibited 
by  a-  and  [3-glucosc  to  the  same  extent.  It  therefore 
does  not  follow  (cf.  Kuhn,  A.,  1923,  i,  1033)  if  an 
enzyme  displays  greater  activity  towards  a  combined 
a-  or  [3-monosaccharide  that  therefore  the  corre¬ 
sponding  a-  or  [3-monosaccharide  in  the  free  state  will 
have  a  greater  affinity  for  the  catalyst  and  hence 
inhibit  its  activity  to  a  greater  extent.  Gluco-  and 
fructo-invertases  are  defined  as  the  sucroclastic 
enzymes  which  have  a  main  affinity  for  the  dextrose 
or  larvulose  fractions,  respectively,  of  the  substrate 
molecule.  Gluco-invertases  are  only  slightly  affected 
by  a  change  in  the  substrate  molecule  which  does 
not  involve  the  dextrose  fraction,  fructo-invertases  by 
a  change  which  does  not  involve  the  laevulose  fraction. 
Yeast-invertase  is  a  fructo-invertase,  taka-invertase 
is  a  gluco-invertase.  H.  D.  Kay. 

Enzymes  contained  in  taka-diastase  prepar¬ 
ation.  T.  Sano  (Chug.  Ij.  Slip.  Tokyo,  1922,  42, 
730 — 734). — Besides  enzymes  previously  reported, 
catalase,  lactase,  and  emulsin  are  present. 

Chemical  Abstracts. 

Hydrolysis  of  asymmetric  esters  by  lipase. 
E.  R.  Dawson,  B.  S.  Platt,  and  J.  B.  Cohen 
(Biochem.  J.,  1926,  20,  533 — 536). — Preferential 
hydrolysis  has  been  shown  to  take  place  in  racemic 
mixtures  of  some  aliphatic  esters.  Thus  in  the  case 
of  the  ethyl  esters  of  a-methyl-n-butyric  acid, 
a-methyl-?i-hexoic  acid,  and  (3-phenyl-a-methylprop- 
ionic  acid  the  cZ-ester  was  more  readily  hydrolysed ;  in 
the  ethyl  ester  of  racemic  acid  there  was  preferential 
hydrolysis  of  the  Z-ester,  whilst  no  preferential 
hydrolysis  was  observed  in  the  racemic  mixtures  of 
the  ethyl  esters  of  a-ethyl-w-hexoie  acid,  (3-phcnyl- 
a-ethylpropionic  acid,  a-p-nitrobenzoyl-n-butyric  acid, 
or  [3-phcnyl-a-allylpropionic  acid.  The  rate  of  hydro¬ 
lysis  is  more  rapid  in  the  case  of  the  diethyl  and  of 
the  Zsobutyl  esters  of  Z-tartaric  acid  than  in  the  corre- 
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sponding  (Z-esters.  Liver  lipase,  unlike  pancreatic 
lipase,  hydrolysed  the  esters  of  d-tartaric  acid  more 
readily  than  those  of  the  Z-acid.  S.  S.  Zilva. 

Lipase  of  tissues.  P.  Rona  and  A.  Lasnitzki 
(Biochem.  Z.,  1926,  173,  207— 223).— The  lipolytic 
power  of  slices  of  tissue  was  investigated  mano- 
metrically,  tri-  and  mono-butyrin  serving  as  substrate. 
The  lipolytic  powers,  per  mg.  dry  weight  per  hr., 
of  two  slices  of  tissue  drawn  from  the  same  region 
of  an  organ  often  showed  considerable  difference, 
the  lipolytic  power  being  related  to  the  surface  as 
well  as  to  the  weight  of  the  slice.  Enzjnnes  washed 
out  from  the  slice  caused  a  considerable  part  of  the 
hydrolysis,  which  was  greatly  increased  by  dis¬ 
integration  of  the  tissue.  Extracts  of  rat’s  tumour, 
per  unit  of  weight  of  extracted  substance  per  hr., 
hydrolysed  about  one-seventh  as  much  as  tributyrin 
liver  extract  and  about  one-sixth  as  much  as  kidney 
extract,  whereas  the  lipolytic  power  of  an  extract  of 
spleen  was  of  the  same  order  as  that  of  the  tumour 
extract.  P.  W.  Clutterbuck. 

Enzyme  action.  XXXVI.  Ester-hydrolysing 
actions  of  the  castor  bean.  I.  Lorberblatt  and 
K.  G.  Ealk  (J.  Amer.  Cliem.  Soc.,  1926,  48,  1655 — 
1667).— The  optimum  p„  for  the  hydrolysis  of  phenyl 
acetate  and  triacetin  by  hull-  and  fat-free  castor 
beans  (cf.  Noyes,  Lorberblatt,  and  Falk,  this  vol., 
757)  is  about  5-0,  whilst  hydrolysis  of  methyl  and 
ethyl  butyrates  proceeds  most  rapidly  at  pn  6-0 — 7-0. 
Benzoates  are  not  hydrolysed.  The  values  of  the 
unimolecular  reaction  constants  decrease  progressively 
during  the  hydrolyses.  The  Schiitz  constant  {xjy'T) 
increases  to  a  constant  value  and  then  decreases, 
whilst  Northrop’s  constant  (J.  Gen.  Physiol.,  1919 — 
1920,  2,  471)  also  passes  through  a  maximum. 
Contrary  to  the  observations  of  Willstatter  and 
Waldschmidt-Leitz  (A.,  1924,  i,  919),  the  solubility 
of  the  castor-bean  ester-hydrolysing  material  in 
water  has  been  confirmed  (cf.  Sugiura,  Noyes,  and 
Falk,  A.,  1923,  i,  1246).  In  esters  derived  from 
the  same  alcohol,  the  rate  of  hydrolysis  by  the 
water  extract  increases  with  the  mol.  wt.  of  the 
acid.  The  sodium  chloride  solution  extract  is 
practically  without  action  on  valeric,  butyric,  or 
propionic  esters,  whilst  the  rate  of  hydrolysis  of 
esters  of  acetic  acid  decreases  as  the  mol.  wt.  of  the 
alcohol  increases.  Methyl  valerate  and  methyl  and 
ethyl  butyrates  are  most  affected  by  the  aqueous 
extract,  whilst  phenyl  and  glyceryl  acetates  are 
most  affected  by  the  aqueous  sodium  chloride  extract, 
the  residues,  and  the  original  preparation.  In  most 
cases,  the  sum  of  the  activities  of  the  two  extracts 
and  of  the  residue  was  not  equal  to  the  activity  of 
the  original  enzyme  preparation.  F.  G.  Willson. 

Protein-splitting  enzymes  in  macerated  peas. 
A.  Fodor  and  R.  Schonfeld  (Kolloid-Z.,  39,  1926, 
56 — 63). — -The  proteolytic  action  of  extracts  of 
macerated  peas  on  peptone  has  been  investigated,  the 
degree  of  hydrolysis  of  the  peptone  being  measured 
by  the  use  of  Sorensen’s  method.  Attempts  have 
been  made  to  remove  the  protein  by  precipitation 
with  acid  and  by  adsorption  by  kaolin  or  aluminium 
hydroxide,  and  by  the  use  of  kaolin  it  has  been 


found  possible  to  obtain  a  filtrate  giving  no  protein 
reaction,  but  still  showing  proteolytic  activity.  The 
stabilities  of  the  various  fractions  obtained  by 
adsorption  have  also  been  investigated. 

W.  O.  Kermack. 

Peptic  hydrolysis.  I.  H.  Strudel,  J.  Elling- 
haus,  and  A.  Gottschalk  (Z.  physiol.  Chcm.,  1926, 
154,  21 — 33). — A  study  of  the  rate  of  the  liberation 
of  carboxyl  groups  (determined  by  Willstatter’s 
method)  and  of  amino-groups  (Sorensen,  Van  Slyke) 
from  several  different  proteins  under  the  action  of 
pepsin  shows  that  carboxyl  groups  are  set  free  at  a 
much  greater  rate  than  amino-groups.  The  authors 
conclude  that  in  all  the  proteins  examined  a  large 
proportion  of  the  carboxyl  is  bound,  not  to  nitrogen 
(at  least  not  by  a  peptide  linking),  but  to  the  hydroxyl 
group  of  hydroxyamino-acids.  H.  D.  Kay. 

Peptic  hydrolysis.  II.  H.  Steudel,  J.  Elling- 
haus,  and  A.  Gottschalk  (Z.  physiol.  Chem.,  1926, 
154,  198 — 202;  cf.  preceding  abstract). — Extension 
of  previous  experiments  to  fibrin,  edestin,  and  vitellin 
shows  that,  in  the  peptic  hydrolysis  of  these  proteins 
also,  the  increase  of  titratable  acid  is  greater  than 
the  increase  of  free  amino-nitrogen;  the  difference 
is  more  marked  in  the  early  stages  of  hydrolysis,  since 
the  liberation  of  carboxyl  groups  appears  to  be  the 
more  rapid  reaction,  being,  in  the  case  of  fibrin, 
practically  complete  after  4  hrs.  It  is  suggested  that 
the  primary  action  of  pepsin  may  be  to  split  off 
those  amino-acids,  such  as  proline  and  lysine,  in  which 
part  or  the  whole  of  the  nitrogen  is  present  in  a  form 
other  than  that  of  a  free  a-amino-group. 

C.  R.  Harington. 

Relation  of  trypsin  and  pepsin  to  their  sub¬ 
strates.  G.  E.  Briggs  (Biochem.  J.,  1926,  20,  574 — 
579). — Northrop’s  results  (A.,  1924,  i,  473;  1925, 
i,  864)  are  discussed  critically,  and  it  is  concluded 
that  much  of  the  evidence  points  to  a  theory  involving 
the  combination  of  gelatin  and  similar  proteins  with 
enzymes  such  as  trypsin  and  pepsin.  S.  S.  Zilva. 

Enzyme  affinity.  II.  H.  von  Euler  (Arkiv 
Kemi,  Min.,  Geol.,  1926,  9,  No.  24,  1 — 7). — Glycine 
does  not  inhibit  the  action  of  intestinal  peptidase 
on  glycylglycine  or  glycyl-Z- tyrosine.  The  latter  is, 
however,  inhibited  by  (ZZ-alanine.  The  velocity  con¬ 
stant  of  the  reaction  remains  unaltered  in  the  case  of 
glycylglycine,  but  decreases  markedly  during  the 
hydrolysis  of  glycyl-Z-tyrosine,  this  effect  being  more 
pronounced  in  solutions  of  high  substrate  concen¬ 
tration.  C.  Remington. 

Rennin-like  action  of  pepsin.  R.  Aiiiba  (Keio 
Ig.,  Tokyo,  1922,  2,  1387 — 1391). — The  rennin-like 
action  of  pepsin  on  milk  may  be  caused  by  the  auto¬ 
catalysis  of  pepsin  itself.  On  coagulation  of  milk 
by  pepsin,  a  rennin-like  enzyme  is  present  in  the 
serum  at  almost  constant  concentration. 

Chemical  Abstracts. 

Rennin.  I.  Effect  of  previous  heating  on  the 
coagulability  of  caseinogen.  II.  Replace- 
ability  of  calcium  by  other  cations.  III. 
Replaceability  of  phosphate  by  other  sub¬ 
stances.  S.  Marui  (Biochem.  Z.,  1926,  173,  363 — 
370,  371 — 380,  381 — 388). — I.  The  lessened  ability 
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of  boiled  caseinogen  solutions  to  clot  in  presence  of 
rcnnin  is  not  due  to  an  increase,  brought  about  by 
the  heating  process,  in  the  affinity  of  caseinogen  for 
calcium,  although  addition  of  a  calcium  salt  to 
a  boiled  solution  may  restore  its  coagulability.  The 
action  of  heat  is  reversible  in  the  sense  that  a  dry 
caseinogen  preparation  precipitated  from  a  solution 
of  the  protein  previously  rendered  uncoagulable  by 
boiling,  will,  if  again  dissolved,  exhibit  the  same 
ability  to  form  a  clot,  in  presence  of  rennin,  as  a 
fresh  unheated  caseinogen  solution. 

II.  No  univalent  cation  is  able  to  replace  calcium, 
but  barium,  strontium,  and  magnesium  may,  within 
certain  limits,  replace  calcium  in  the  rennin-caseino- 
gen-casein  system  in  milk.  In  the  case  of  copper 
and  zinc,  and  still  more  with  the  tervalent  cations, 
the  observations  are  complicated  by  the  precipitation 
which  follows  their  addition  even  in  absence  of 
rennin. 

III.  Phosphate  is  present  even  in  pure  caseinogen 

solutions.  The  cations  which  can  replace  calcium 
to  a  greater  or  lesser  extent  (see  above)  all  form 
insoluble  phosphates.  Possibly  a  colloidal  suspension 
of  an  insoluble  phosphate  is  an  essential  part  of  the 
clotting  mechanism.  Calcium  phosphate  can  be  re¬ 
placed  by  calcium  oxalate  in  this  system,  provided 
the  oxalate  is  kept  in  colloidal  suspension.  A  gum 
mastic  sol  in  dilute  caseinogen  solution  is  precipitated 
by  calcium  chloride  if  the  latter  is  above  a  minimal 
concentration.  Even  below  this  concentration  the 
mixture  is  readily  precipitated  by  the  addition  of 
rennin.  Caseinogen  itself  is  precipitated  by  calcium 
chloride  over  certain  limited  zones  of  concentration  of 
the  salt.  These  zones  are  broadened  in  presence  of 
rennin.  H.  D.  Kay. 

Mechanism  of  the  action  of  Schardinger's 
enzyme.  A.  VON  Szent-Gyorgyi  (Biochem.  Z., 
1926, 173,  275 — 278). — -The  oxidation  of  acetaldehyde 
by  Schardinger’s  enzyme  is  sensitive  to  cyanide  and 
involves  the  activation  of  both  oxygen  and  hydrogen. 

P.  W.  Clutterbuck. 

Hydrolysis  of  salts  of  monophenylphosphoric 
and  monoethylphosphoric  acids  by  plant  and 
animal  phosphatases.  R.  Iwatsurtj  (Biochem.  Z., 
1926,  173,  348 — 357). — The  extent  of  hydrolysis  of 
the  potassium  salt  of  monophenylorthophosphoric 
acid  by  vegetable  phosphatase  is  91%,  and  by 
animal  phosphatase  55%,  whilst  that  of  monoethyl- 
orthophosphoric  acid  is  by  animal  phosphatase  9S%, 
and  by  fungus  phosphatase  85%. 

P.  W.  Clutterbuck. 

Chemical  processes  in  fermentations.  F.  F. 
Nord  (Chem.  Reviews,  1926,  3,  41 — -79). 

Buffers.  I.  Buffer  capacity  and  biochemical 
action.  H.  Moser  (Helv.  Chim.  Acta,  1926,  9, 
414 — 419). — The  fermentation  of  dextrose  by  yeast 
is  retarded  and  eventually  arrested  by  the  addition 
of  increasing  amounts  of  disodium  hydrogen  phos¬ 
phate.  This  is  ascribed  to  a  deleterious  effect  of 
excess  of  buffer  solution.  This  effect  is  considered 
from  the  point  of  view  of  reactions  in  the  animal 
organism.  M.  Clark. 


Intermediate  reactions  in  fermentation.  H. 
von  Euler  and  0.  Swartz  (Arkiv  Kemi,  Min.,  Geol., 
1926,  9,  No.  21,  1 — 8). — Alkali  succinates  favour 
fermentation ;  alkali  nitrates  are  without  effect. 
The  effect  of  ultra-violet  light  on  the  synthesis  of 
organic  phosphorus  esters  during  fermentation  is 
doubtful,  whilst  sodium  fluoride  is  without  effect. 

C.  Remington. 

Method  of  arresting  fermentation,  particularly 
in  the  case  of  liquids  containing  alcohol  and 
sugar,  and  of  rendering  such  liquids  non-fer- 
mentable.  Boulard  (Compt.  rend.,  1926,  182, 
1422 — 1424). — When  the  fermentation  is  quite  active, 
the  liquid  is  heated  for  1  hr.  at  a  temperature  a  few 
degrees  higher  than  is  necessary  to  kill  the  yeasts 
present;  45°  is  usually  sufficient.  It  is  then  cooled 
and  again  brought  to  the  optimum  fermentation 
temperature,  inoculated  with  the  same  yeasts,  and, 
when  fermentation  is  active,  again  heated.  Three 
such  operations  suffice  to  render  the  liquid  non- 
fermentable  even  after  addition  of  a  large  quantity 
of  yeast  with  an  amount  of  unchanged  sugar  greater 
than  150  g.  per  litre.  H.  J.  Evans. 

Effect  of  temperature  on  the  growth  of  yeast 
in  various  media.  E.  F.  Sherwood  and  E.  I. 
Fulmer  (J.  Physical  Chem.,  1926,  30,  738 — 756;  cf. 
Fulmer,  Sherwood,  and  Nelson,  B.,  1924,  922).— 
The  growth  of  yeast  at  various  temperatures,  0 — 43°, 
in  media  adjusted  to  optimum  conditions  has  been 
compared  with  that  in  unadjusted  media.  Two 
optimal  concentrations  of  ammonium  chloride  appear 
when  the  growth  of  yeast  in  beer  wort  and  in  a 
synthetic  medium  containing  ammonium  and  calcium 
chlorides,  dipotassium  hydrogen  phosphate,  calcium 
carbonate,  and  sugar  is  examined  at  several  tem¬ 
peratures.  The  largest  crops  were  obtained  at  42° 
(cf.  Slator,  J.C.S.,  1906,  89,  128),  but  a  sharp  break 
occurs  at  43°.  The  optimal  normality  of  the  salt  is 
a  linear  function  of  temperature.  The  effects  of 
varying  the  concentration  of  the  other  constituents 
of  the  medium  are  also  given,  but  the  optimal  con¬ 
centrations  do  not  vary  with  temperature.  Tem¬ 
perature  coefficients  for  the  growth  of  yeast  in 
optimum  media  are  compared  with  those  obtained 
in  unadjusted  media.  The  phases  of  negative  growth 
acceleration  and  the  maximum  stationary  growth 
(Buchanan,  J.  Infect.  Dis.,  1918,  23,  109)  at  different 
temperatures  were  also  studied.  L.  S.  Theobald. 

Action  of  drugs  and  irradiation  on  yeast.  II. 
Proof  of  action  of  Rontgen  rays  on  substances 
by  means  of  yeast.  H.  Zeller  (Biochem.  Z., 
1926,  172,  105 — 125). — If  the  following  substances 
are  irradiated  by  means  of  a  Coolidge  tube  they 
affect  the  formation  of  carbon  dioxide  by  fermenting 
yeast  differently  from  non-irradiated  samples  :  chol¬ 
esterol,  nucleic  acid  salts,  thyreodin,  liEemoglobin, 
yolk  of  egg,  choline,  hexamethylenetetramine,  potass¬ 
ium  cyanide,  potassium  ferrocyanide,  thiosinamine, 
sodium  salicylate,  ammonium  salts,  iodides  in  large 
quantities,  potassium  dichromate,  potassium  per¬ 
manganate,  and  potassium  bromide.  There  is  no 
difference  between  irradiated  and  non-irradiated 
sodium  chloride,  iodides  in  small  doses,  magnesium 
sulphate,  potassium  thiocyanate  ( ?),  silver  nitrate  ( ?), 
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sodium  lactate,  sodium  glycerophosphate,  sodium 
urate,  lecithin,  urine,  and  Witte’s  peptone. 

H.  I.  Coombs. 

Reductase  (dehydrogenase)  of  yeast.  TV. 
Purification  of  co-reductase.  H.  von  Euler  and 
R.  Nilsson  (Z.  physiol.  Chern.,  1926,  155,  31 — 41). 
— The  activity  of  co-reductase  is  increased  sixty 
times  by  dialysis,  probably  owing  to  separation 
from  an  inhibitory  substance.  The  activity  can  be 
further  increased  50%  by  diffusion.  The  mol.  wt. 
calculated  from  the  diffusion  rate  is  between  400 
and  500.  E.  C.  Smith. 

Co-zymase.  VIII.  E.  Jorpes,  H.  von  Euler, 
and  It.  Nilsson  (Z.  physiol.  Chem.,  1926,  155,  137 — 
155). — The  authors  have  investigated  the  question 
of  the  identity  of  insulin  with  the  co-zymase  of  lactic 
acid  bacteria  (Virtanen,  A.,  1925,  i,  753).  Extracts 
of  Thermobacterium  helveticum  (— B .  casei  e)  can 
replace  yeast  co-zymase  in  its  action  on  apozymase, 
but  insulin  has  no  action.  Neither  yeast  co-zymase 
nor  active  extracts  of  T.  helveticum  cause  a  fall  in 
the  blood-sugar  of  rabbits.  Insulin  cannot  therefore 
be  regarded  as  the  co-zymase  of  blood. 

E.  C.  Smith. 

Equilibrium  between  1-aspartic  acid,  fumaric 
acid,  and  ammonia  in  presence  of  resting 
bacteria.  J.  H.  Quastel  and  B.  Woolf  (Biochem. 
J.,  1926,  20,  545 — 555). — Resting  B.  coli  under 
anaerobic  conditions  at  pa  7-4  and  at  37°  is  able, 
in  the  presence  of  growth  inhibitors  such  as  toluene, 
propyl  alcohol,  and  sodium  nitrite,  to  synthesise 
/-aspartic  acid  from  fumaric  acid  and  ammonia. 
This  reaction  is  reversible  and  the  equilibrium  con¬ 
stant  K— [fumaric  acid][NH3]/(aspartic  acid]  is  0-04. 
The  mechanism  which  controls  this  equilibrium  is 
thermolabile,  since  the  reaction  does  not  take  place 
in  the  presence  of  organisms  which  have  been  previ¬ 
ously  boiled.  In  the  absence  of  growth  inhibitor, 
reduction  to  succinic  acid  takes  place.  The  above 
equilibrium  is  attained  both  aerobically  and  anaerobic¬ 
ally  if  1%  of  sodium  nitrite  or  4%  of  propyl  alcohol 
be  present;  10%  of  this  alcohol  almost  inhibits  the 
reaction.  Glutamic  acid  and  glycine,  unlike  aspartic 
acid,  do  not  liberate  ammonia  nor  does  glutaconic 
acid,  maleic  acid,  or  succinic  acid  absorb  ammonia 
under  the  above  conditions.  With  malic  acid  there 
is  a  slight  but  definite  ammonia  uptake  in  the  presence 
of  B.  coli.  S.  S.  Zilva. 

Reversible  change  of  hexose  into  lactic  acid  in 
lactic  acid  bacteria  and  in  muscle.  I.  H.  von 
Euler  and  R.  Nilsson  (Z.  physiol.  Chem.,  1926, 155, 
186 — 194). — Thermobacterium  helveticum  and  Strepto¬ 
coccus  lar.tis  show  no  marked  superiority  over  yeast 
in  co-zymase  content.  The  reductase-efficiency  of 
fresh  T.  helveticum  is  not  increased,  as  in  the  case 
of  fresh  yeast,  by  heating  to  40°.  Addition  of  co¬ 
reductase  shows  a  checking  effect.  Dried  yeast 
shows  a  marked  superiority  in  reductase-efficiency 
over  fresh  yeast,  probably  owing  to  alteration  in 
permeability.  The  results  of  co-reductase  tests  on 
the  fresh  bacteria  are  described.  The  bacteria 
retain  their  reducing  power  towards  methylene-blue 
on  drying  (cf.  Virtanen,  A.,  1924,  i,  915).  The 


co-reductase  can  be  removed  from  the  dried  prepar¬ 
ations  by  washing.  M.  Clark. 

Lactic  acid  fermentation.  A.  I.  Virtanen  and 

H.  Karstrom  (Z.  physiol.  Chem.,  1926,  155,  251 — 

258). — In  confirmation  of  previously  published  re¬ 
sults  (this  vol.,  435),  B.  casei  and  S.  laclis,  typical 
lactic  acid  bacteria,  do  not  ferment  methylglyoxal 
or  dihydroxyacetone  with  production  of  lactic  (or 
other)  acid.  B.  coli  produces  acid  from  both  these 
substances.  H.  D.  Kay. 

Production  of  lactic  acid  from  sugar  by  various 
methylglyoxal-dismuting  bacteria,  and  a  simple 
means  of  isolating  [zinc]  lactate.  C.  Neuberg 
and  G.  Gorr  (Biochem.  Z.,  1926,  173,  476 — 481). — 
The  three  types  of  bacterium  ( Lactobacillus ,  B.  pro-- 
piionicus,  and  B.  coli)  which  have  recently  been 
shown  by  the  authors  (this  vol.,  97,  325)  to  be  cap¬ 
able  of  “  dismuting  ”  methylglyoxal  to  lactic  acid 
to  the  extent  of  100%,  are  now  shown  to  be  true  lactic 
acid  producers  from  dextrose.  With  the  strain  of 
B.  coli  used  as  much  as  82%  of  the  sugar  fermented 
was  found  as  lactate.  In  the  isolation  of  lactic  acid 
advantage  is  taken  of  the  fact  that  lead  lactate  is 
very  soluble  in  water.  H.  D.  Kay. 

Bacterial  metabolism.  LXXIII.  Non-dex- 
trose-fermenting  bacteria  and  insulin.  A.  I. 
Kendall.  LXXIV.  Effect  of  insulin  on  cultures 
of  Bacillus  btilfjaricus  and  B.  acidophilus.  L XXV. 
Effect  of  insulin  on  bacterial  metabolism.  A.  I. 
Kendall  and  M.  Ishikawa  (J.  Infect.  Dis.,  1925, 
37,  329—332,  333—336,  336— 339).— Bacteria  which 
do  not  ferment  dextrose  do  not  do  so  on  addition  of 
insulin.  Insulin  appears  not  to  affect  the  amount 
of  dextrose  fermented  by  B.  bulgaricus  and  B.  acido- 
philus.  Similar  results  were  obtained  with  other 
bacteria.  Chemical  Abstracts. 

Enzymic  metabolism  of  bacteria.  I.  Res¬ 
piration  and  glycolysis  in  the  case  of  B.  coli. 
II.  Aerobic  glycolysis  and  the  splitting  of 
some  other  sugars  by  B.  coli.  Micro-determin¬ 
ation  of  invertase.  P.  Rona  and  H.  W.  Nicolai 
(Biochem.  Z.,  1926,  172,  82—104,  212—222).— 

I.  Dextrose  is  anaerobically  split  into  2  mols.  of 
fixed  acid.  The  speed  of  this  reaction  is  propor¬ 
tional  to  the  quantity  of  bacteria  present  and  between 
limits  is  independent  of  the  concentration  of  sugar. 
The  temperature  coefficient  is  2-2 — 2-5  and  the 
optimum  reaction  between  p>n  5-5  and  8-0.  Under 
aerobic  conditions,  oxygen  is  used  and  carbon  dioxide 
is  formed  along  with  the  fixed  acid.  Whilst  the 
oxygen  consumption  is  proportional  to  the  quantity 
of  bacteria  and  independent,  within  limits,  of  the 
concentration  of  sugar,  it  is  not  possible  to  correlate 
it  with  the  acid  formed.  The  temperature  coefficient 
is  2-2 — 2-5  and  respiration  is  inhibited  at  pn  4-03. 

II.  The  oxygen  uptake  and  carbon  dioxide  output 
of  B.  coli  when  growing  on  media  containing  maltose, 
sucrose,  Irevulose,  dextrose,  arabinose,  and  xylose 
were  investigated.  The  carbon  dioxide  output  of 
the  bacteria  after  invertase  has  acted  on  sucrose 
was  measured  and  this  can  be  used  to  determine  the 
amount  of  invertase  present.  H.  I.  Coombs. 
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Inhibition  of  bacterial  growth  by  cyanide. 

E.  Loffler  and  R.  Rigler  (Biochem.  Z.,  1926,  173, 
449 — 454), — B.  typhosus  is  more  sensitive  to  cyanide 
than  B.  dysenteries,  Shiga-Kruse.  The  ability  to 
reduce  nitrates  and  chlorates  displayed  by  many 
bacteria  is  inhibited  by  cyanide,  but  in  the  case  of 
the  Shiga-Kruse  bacillus  cyanide  has  no  such  effect. 

H.  D.  Kay. 

Detection  and  determination  of  formaldyde 
in  fermentations.  K.  Maurer  (Biochem.  Z., 
1926, 173,  201 — 206). — Formaldehyde,  determined  by 
a  colorimetric  method,  is  formed  in  the  acid  ferment¬ 
ation  of  cabbage,  but  in  such  small  amount  that  its 
bactericidal  action  is  negligible.  P.  W.  Clutterbuck. 

Action  of  radium  on  Asjyergillus  furnicatus, 
Fresenius,  grown  in  media  with  and  without 
ionisable  salts.  A.  Sartory,  R.  Sartory,  and  J. 
Meyer  (Compt.  rend.,  1926,  183,  77 — 79). — The 
morphological  changes  are  described  which  result 
when  cultures  of  A.  furnicatus,  Fresenius,  on  media 
with  and  without  sodium  chloride,  are  exposed  to 
the  action  of  radium  for  various  lengths  of  time. 
These  changes  are  paralleled  by  variations  in  the 
reducing  power  of  the  organism  and  in  the  hydrogen- 
ion  concentration  of  the  medium.  G.  M.  Bennett. 

Azotobacter  agile.  S.  Kostytschev,  A.  Rysk-4.lt- 
Schuk,  and  0.  Schwezowa  (Z.  physiol.  Cliem.,  1926, 
154,  1 — 17). — Molecular  nitrogen  is  taken  up  by 
cultures  of  this  organism  growing  in  synthetic 
media.  The  first  recognisable  nitrogen  compound 
formed  is  ammonia,  from  which  the  nitrogen  of  the 
bacterial  protein  is  obtained.  The  process  occurring 
in  a  mould  previously  studied  which,  when  grown 
on  a  medium  containing  nitrate  as  sole  source  of 
nitrogen,  first  transforms  the  nitrate,  by  extracellular 
reduction,  to  ammonia,  which  is  then  taken  up  by 
the  cell,  is  also  found  to  take  place  when  Azotobacter 
agile  is  grown  on  nitrate.  No  free  nitrogen  is  liber¬ 
ated  during  the  process.  If  the  organism  is  already 
provided  with  nitrogen  in  the  form  of  ammonium 
salts  or  nitrates,  it  will  not  take  up  molecular  nitrogen. 
In  a  peptone  medium,  on  the  other  hand,  the  uptake 
of  molecular  nitrogen  still  continues.  Addition  of 
sterilised  garden  soil  to  a  synthetic  medium  containing 
dextrose  greatly  increases  the  amount  of  molecular 
nitrogen  taken  up  per  g.  of  dextrose  utilised. 
The  organism  retains  its  power  to  utilise  molecular 
nitrogen,  even  after  a  long  period  of  growth  on 
synthetic  media.  H.  D.  Kay. 

Soluble  enzymes  secreted  by  the  Ilymenomy- 
cetes  fungi.  Oxidations.  L.  Lutz  (Compt.  rend., 
1926,  183,  95 — 97). — Of  eleven  species  of  fungi 
examined,  seven  have  Considerable  oxidising  powers, 
the  enzymes  diffusing  for  a  considerable  distance  in 
the  medium  around  the  point  of  inoculation  before 
the  organism  has  appreciably  developed.  In  two 
species  the  effect  was  slight,  and  in  two  absent. 

G.  M.  Bennett. 

Pigments  of  Asjyergillus  niger.  A.  Frey 
(Compt.  rend.,  1926,  182,  1552 — 1554). — A.  niger 
forms  two  pigments,  brown  aspergillin  and  a  golden- 
yellow  pigment,  and  a  chromogen  giving  a  dark 
yellow  solution  with  alkalis.  L.  F.  Hewitt. 


Action  of  various  substances,  especially  of 
insulin,  on  cell  respiration.  J.  Born  and  G. 
Ivanovics  (Biochem.  Z.,  1926,  173,  190 — 200). — 
The  Thunberg-Meyerhof  co-enzyme  of  the  lactic  acid 
dehydrase  cannot  be  identified  with  insulin,  since 
the  latter  is  unable  to  reactivate  extracted,  inactive 
muscle.  P.  W.  Clutterbuck. 

Utilisation  of  insulin  and  dextrose.  Effect 
of  ansestbetics  and  pituitrin.  C.  G.  Lambie 
(Brit.  J.  Exp.  Path.,  1926,  7,  22 — 32). — The  rate  at 
which  insulin  accelerates  the  removal  of  dextrose 
from  the  circulation  (of  the  cat)  is  unchanged  under 
anaesthesia.  If  the  blood-sugar  level  is  maintained, 
and  the  liver  excluded,  doses  of  pituitrin  which 
normally  prevent  the  fall  in  blood-sugar  under  insulin 
fail  to  do  so.  Chemical  Abstracts. 

Nickel  and  cobalt  in  tbe  pancreas.  G.  Ber¬ 
trand  and  M.  Machebceuf  (Compt.  rend.,  1926,  182, 
1305 — 1307). — The  pancreas  of  all  the  species  of 
animals  investigated  contains  relatively  large  amounts 
of  nickel  and  cobalt  compared  with  other  organs. 
Insulin  contains  a  relatively  much  larger  proportion 
of  nickel  and  cobalt  than  the  pancreas,  viz.,  some 
0-045  mg.  per  100  clinical  units  of  insulin. 

L.  F.  Hewitt. 

Influence  of  nickel  and  cobalt  upon  the  action  of 
insulin  on  tbe  rabbit.  G.  Bertrand  and  M. 
Machebceuf  (Compt.  rench,  1926,  182,  1504 — 1507 ; 
cf.  preceding  abstract). — Injection  of  cither  nickel  or 
cobalt  salts  (0-01 — 0-05  mg.  per  kg.)  into  rabbits 
increases  the  effect  of  a  dose  of  insulin  (0-2—0-26 
clinical  unit  per  kg.)  unless  the  insulin  preparation 
is  rich  in  nickel  and  cobalt  salts.  The  salts  prolong 
the  hypoglyccemia,  cobalt  being  somewhat  more 
active  than  nickel,  without  markedly  accelerating 
the  rate  of  removal  of  dextrose  from  the  blood. 
Larger  doses  of  the  salts  inhibit  the  effect  of  insulin. 
When  both  metals  are  injected  together,  the  rate  of 
removal  of  dextrose  from  the  blood  is  diminished  and 
the  hypoglycemia  prolonged.  L.  F.  Hewitt. 

Influence  of  nickel  and  cobalt  upon  tbe  action 
of  insulin  on  tbe  dog.  G.  Bertrand  and  M. 
Machebceuf  (Compt.  rend.,  1926,  183,  5 — 8;  cf. 
preceding  abstract). — The  influence  of  nickel  and 
cobalt  on  the  hypoglycemic  effect  of  insulin  in  the 
dog  is  similar  to  that  in  the  rabbit. 

G.  M.  Bennett. 

Influence  of  muscle-tissue  and  insulin  on 
rotatory  power  of  dextrose.  J.  R.  Paul  (J.  Biol. 
Chem.,  1926,  68,  425 — 438). — The  technique  of 
Lundsgaard  and  Hoi  boll  (A.,  1925,  i,  1494)  and  also 
the  method  of  ultrafiltration  were  employed  to 
investigate  the  effect  on  dextrose  of  the  addition  of 
muscle-tissue  and  of  insulin,  separately  and  together. 
Apart  from  a  preliminary  drop  in  the  concentration 
of  the  dextrose,  due  probably  to  the  diluting  effect 
of  the  muscle-tissue  added,  no  significant  or  constant 
effect  on  the  ratio  of  reducing  power  to  optical 
rotation  was  observed  in  any  case.  The  results  of 
Lundsgaard  and  Holboll  were  therefore  not  con¬ 
firmed.  The  minor  variations  which  were  observed 
in  the  rotatory  power  of  the  solutions  are  ascribed  to 
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the  presence  of  optically  active  compounds  (e.g.,  lactic 
acid)  other  than  dextrose.  C.  It.  Harington. 

Glycogen,  content  of  the  liver  of  rabbits  during 
the  action  of  insulin.  II.  A.  Grevenstbk  and 
E.  Laqueur  (Biochem.  Z„  1926,  173,  283—288).— 
The  liver-glycogen  content  in  fasting  rabbits  provided 
■with  abdominal  ivindows  was  followed  from  time  to 
time  after  subcutaneous  injection  of  small  doses  of 
insulin  (0-1  unit  per  kg.).  A  very  small  increase  was 
obtained,  but  in  control  animals,  injection  of  the 
same  amount  of  O-OliV-hydrochloric  acid  had  the 
same  result  (cf.  ibid.,  1925,  163,  390). 

P.  W.  Clutterbuck. 

Fate  of  sugar  disappearing  under  action  of 
insulin.  C.  H.  Best,  J.  P.  Hoet,  and  H.  P.  Marks 
(Proc.  Roy.  Soc.,  1926,  B,  100,  32 — 54). — An  exten¬ 
sion  of  the  work  of  Burn  and  Dale  (J.  Physiol.,  1924, 
59,  164)  which  showed  that  the  increase  in  oxygen 
consumption  after  administration  of  insulin  accounts 
for  a  small  part  only  of  the  sugar  disappearing  from 
the  blood  of  an  animal.  By  studying  the  variations 
in  muscle  glycogen  and  lactacidogen,  blood  phosphate 
and  sugar,  occurring  normally  and  under  the  action 
of  insulin,  the  authors  have  investigated  the  fate  of 
the  sugar  which  disappears  but  is  not  burnt.  Whilst 
the  muscles  of  different  animals  and  even  different 
muscles  of  the  same  animal  vary  widely  in  their 
glycogen  content,  that  of  corresponding  muscles 
from  the  two  sides  of  the  same  animal  is  always 
practically  identical ;  this  solved  the  difficult  question 
of  control.  The  immediate  effects  of  insulin,  in  the 
diabetic,  are  an  accelerated  combustion  of  dextrose 
and  the  synthesis  of  a  further  quantity  of  glycogen. 
The  authors  conclude  that  (1)  no  significant  portion 
of  the  sugar  which  disappears  from  the  blood  under 
the  influence  of  insulin  is  stored  in  the  muscles  as  a 
phosphoric  ester ;  (2)  where  excess  of  sugar  is  avail¬ 
able,  a  large  proportion  of  the  sugar  which  disappears 
from  the  blood  is  deposited  as  glycogen  in  the  skeletal 
muscles;  (3)  insulin  hypoglyciemia,  lasting  1 — 3  hrs., 
does  not  apparently  lower  the  glycogen  content  of 
the  resting  skeletal  muscles  of  the  spinal  cat ;  (4)  in 
normal  rabbits,  the  disappearance  of  muscle  glycogen, 
produced  by  large  doses  of  insulin,  is  chiefly  due  to 
the  convulsions.  W.  Robson. 

Oxidation  and  storage  of  dextrose  under 
action  of  insulin.  0.  H.  Best,  H.  II.  Dale,  J.  P. 
Hoet,  and  II.  P.  Marks  (Proc.  Roy.  Soc.,  1926, 
B,  100,  55 — 72;  cf.  preceding  abstract). — In  an 
attempt  to  make  a  complete  experimental  balance 
sheet  representing  the  fate  of  the  whole  of  the 
dextrose  disappearing  from  the  blood,  simultaneous 
measurements  of  the  oxygen  consumption  and  the 
accumulation  of  glycogen  in  the  same  animal  prepar¬ 
ation  were  made.  In  a  normal  preparation  whilst 
the  blood-sugar  falls  (e.g.,  from  0-3  to  0-068%),  the 
muscle  glycogen  content  remains  remarkably  con¬ 
stant.  The  dextrose  which  disappears  from  an 
eviscerated  spinal  preparation  under  the  action  of 
insulin  is  equal  to  the  sum  of  the  glycogen  deposited 
in  the  muscles  and  the  dextrose  equivalent  of  the 
oxygen  absorbed ;  this  balance  is  preserved,  whether 
the  blood-sugar  is  maintained  at  a  .  high  level  by 
rapid  infusion  of  dextrose,  or  allowed  to  sink  to  a 


very  low  level  by  restricting  the  supply.  The  view 
is  advocated  that  the  effects  of  insulin  in  excess 
represent  an  intensification  of  its  physiological  effects. 

W.  Robson. 

Effect  of  insulin  on  the  lactacidogen  content 
of  the  skeletal  muscles.  C.  H.  Best  and  H.  P. 
Marks  (Proc.  Roy.  Soc.,  1926,  B,  100,  171;  cf. 
preceding  abstract). — When  insulin  is  injected  there 
is  no  storage  of  dextrose  as  phosphoric  ester  even 
when  the  inorganic  phosphorus  of  the  blood  is  kept 
high  by  intravenous  injection  of  sodium  phosphate. 

H.  J.  Channon. 

Colour  reactions  attributed  to  vitamin -yl. 
E.  H.  Carr  and  E.  A.  Price  (Biochem.  J.,  1926,  20, 
497 — 501). — The  following  reagents  give  colour  re¬ 
actions  with  cod-liver  oil :  antimony  trichloride  in 
chloroform,  a  brilliant  blue  colour  not  undergoing 
perceptible  change  for  3  min. ;  stannic  chloride  in 
chloroform,  a  deep  blue  colour  rapidly  changing  to 
purple;  anhydrous  ferric  chloride,  a  fluorescent, 
reddish-violet  colour  (this  reagent  does  not  give 
uniform  results) ;  anhydrous  aluminium  chloride 
added  in  the  form  of  a  fine  powder  to  the  oil,  reddish- 
violet  colour  fading  to  brown,  if  added  to  oil  in 
chloroform  purple  in  the  presence  of  carbonyl  chloride 
or  of  dry  hydrochloric  acid,  red  in  the  absence 
of  these  reagents;  silicon  tetrachloride,  a  rose-pink 
colour  (not  given  by  cholesterol) ;  phosphorus  oxy¬ 
chloride,  a  transient  blue  rapidly  fading  to  red.  The 
first  of  these  reagents  is  the  most  suitable.  Quantit¬ 
ative  records  can  be  obtained  by  matching  the  colour 
produced  in  a  Lovibond  tintometer.  Pure  trichloro¬ 
acetic  acid  does  not  give  a  coloration  with  cod-liver 
oil,  but  will  do  so  on  the  addition  of  carbonyl  chloride 
and  of  methyl  sulphate.  S.  S.  Zilva. 

Antirachitic  properties  of  irradiated  sterols. 
0.  Rosenheim  and  T.  A.  Webster  (Biochem.  J., 
1926,  20,  537 — 544). — On  irradiating  cholesterol  in 
an  atmosphere  of  nitrogen  and  crystallising  it  out  of 
hot  absolute  alcohol,  an  active  fraction  remains  in 
the  mother-liquor,  part  of  which  is  soluble  in  light 
petroleum.  If  the  fraction  in  the  mother-liquor  is 
taken  up  in  alcohol  and  precipitated  with  digitonin, 
a  very  active  fraction  which  protects  rats  from  rickets 
in  daily  doses  of  about  0-01  mg.  is  obtained  from  the 
filtrate. 

The  following  cholesterol  derivatives  and  com¬ 
pounds  have  been  irradiated  :  cholcsteryl  chloride, 
cholestene,  cholestenone,  cholcsteryl  acetate,  chole- 
steryl  palmitate,  coprosterol,  ergostcrol,  a-amyrol, 
and  squalene.  Of  these,  only  ergosterol  and  chole- 
steryl  acetate  and  palmitate  became  antirachitic. 
The  secondary  alcohol  group  and  the  unsaturated 
carbon  linking  of  the  sterol  molecule  must  therefore 
be  intact  for  the  compound  to  be  activated  on 
irradiation.  Cholesterol  is  rendered  antirachitic  on 
exposure  to  sunlight.  S.  S.  Zilva. 

Antirachitic  factor  of  cod-liver  oil.  E.  Lesne 
and  S.  Simon  (Compt.  rend.,  1926,  182,  1424—1426). 
— The  content  of  antirachitic  factor  is  influenced  by 
the  origin  and  method  of  preparation  of  the  oil,  and 
has  no  relation  to  colour.  The  only  suitable  means 
of  defining  the  antirachitic  activity  of  a  specimen  of 
oil  is  the  biological  test.  H.  J.  Evans. 
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Vitamins.  II.  H.  von  Etjler  and  I.  Lindstal 
(Arkiv  Kemi,  Min.,  Geol.,  1926,  9,  No.  12,  1—6).— 
Saponification  of  cod-liver  oil  in  an  atmosphere  of 
hydrogen  yields  a  residue  having  reducing  properties 
and  a  high  iodine  number.  An  aldehyde  is  probably 
present,  distillable  at  0-03 — 0-05  mm.  Among  the 
distillation  products  of  cod-liver  oil  is  a  fraction  with 
strong  reducing  properties  and  a  low  iodine  number. 

C.  Remington. 

Inter-relation  of  vitamin  effects.  H.  von 
Euler  and  H.  Widell  (Arkiv  Kemi,  Min.,  Geol., 
1926,  9,  No.  15,  1 — 5). — The  growth-promoting 
effect  of  cod-livcr  oil  is  inhibited  by  treating  the  oil 
with  iodine.  Addition  of  irradiated  lemon  juice  to 
a  diet  deficient  in  fat-soluble  factors  resulted  in  slight 
growth  improvement  and  good  ossification.  Not  only 
the  presence  or  absence,  but  also  the  relative  quantity 
of  each  vitamin  is  important.  C.  Remington. 

Relation  of  light  to  life  and  health.  W.  A. 
Price  (Ind.  Eng.  Chem.,  1926,  18,  679 — 685). — A 
sufficiency  of  calcium  and  phosphorus  in  the  diet  is 
essential  to  health  and  growth  of  chicks,  and  in  order 
to  derive  any  benefit  from  the  food,  exposure  to 
radiant  energy,  such  as  the  sun’s  rays,  or  the  presence 
of  an  antirachitic  vitamin  in  the  diet,  is  necessary. 
Exposure  of  cod-liver  oil  to  bright  sunlight  for  a  short 
time  increases  its  effect  on  calcium  metabolism,  but 
prolonged  exposure  is  deleterious  and  in  some  cases 
results  in  the  formation  of  poisonous  substances. 

A.  R.  Powell. 

Inequality  in  content  of  water-soluble 
vitamin-B  of  yeast  extracts  of  different  origin. 
L.  Random  and  R.  Lecoq  (Compt.  rend.,  1926,  182, 
1408 — 1410). — Extracts  of  yeast  of  different  origin 
have  by  no  means  the  same  biological  value  as  sources 
of  vitamin-A.  Some  (brewer’s  yeast)  promote  meta¬ 
bolism  and  simultaneously  prevent  or  cure  poly¬ 
neuritis  ;  others  (distiller’s  yeast)  promote  metabolism 
only.  H.  J.  Evans. 

Is  the  water-soluble  vitamin-2?  of  brewer's 
yeast  derived  from  the  culture  medium?  L. 

Randoen  and  R.  Lecoq  (Compt.  rend.,  1926,  182, 
1564 — 1566;  cf.  preceding  abstract). — Yes.  Hops  do 
not  contain  this  vitamin.  L.  F.  Hewitt. 

Vitamins  (A,  B,  and  C)  of  papaya.  C.  D. 
Miller  (Biochem.  J.,  1926,  20,  515 — 518). — The 
papaya  ( Carica  papaya ,  L.)  is  only  a  fair  source  of 
vitamin- A,  a  good  source  of  vitamin- A,  and  an  excel¬ 
lent  source  of  vita  min- 0.  '  S.  S.  Zilva. 

Action  of  reducing  agents  on  the  antiscorbutic 
factor  inactivated  by  aeration.  C.  G.  Daubney 
and  S.  S.  Zilva  (Biochem.  J.,  1926,  20,  519 — 524).- — 
Antiscorbutic  solutions  were  inactivated  by  aeration 
and  subsequently  reduced  (1)  by  means  of  platinum- 
black  and  hydrogen,  (2)  clectrolytically.  The  anti¬ 
scorbutic  activity  was  not  re-established  by  either 
treatment.  S.  S.  Zilva. 

Bezssonofi's  reagent  for  vitamin-C.  E.  Loewy 
(Munch,  med.  Woch.,  1925,  72,  1780—1781;  from 
Chem.  Zcntr.,  1926,  I,  741). — The  colour  reaction  of 
Bezssonoff  (Biochem.  J.,  1923,  17,  420)  gives  results 
in  good  agreement  with  clinical  observations  and 
experiments  with  animals,  and  apparently  corre¬ 


sponds  with  the  actual  vitamin-C  content  of  the 
material.  G.  W.  Robinson. 

Accessory  factors  for  growth.  VIII.  H.  von 
Euler  and  M.  Rydbom  (Z.  physiol.  Chem.,  1926, 155, 
270 — 278). — Yeast  extract  and  muscle  contain  an 
accessory  growth  factor  which  is  apparently  not 
identical  with  any  known  vitamin.  This  “  growth- 
factor  F  ”  may  possibly  be  a  substance  of  known 
chemical  composition  which  is  lacking  in  the  basal 
diet.  The  total  quantity  of  vitamins-A  and  -D 
required  by  the  rat  is  greater  than  the  experimental 
minimum  present  in  a  diet  which  just  permits  of 
normal  growth,  since  the  animal  body  is  able,  by 
various  means,  to  synthesise  or  activate  the  sterols 
concerned.  H.  D.  Kay. 

Relation  of  the  energy  balance  to  the  source 
of  nitrogen  in  the  medium  in  the  growth  of  higher 
plants.  G.  Vincent  (Bull.  Soc.  Chirm  biol.,  1926, 
8,  330 — 340). — Young  arachis  plants  were  grown  in 
the  dark  on  media  the  only  difference  of  which  was 
that  the  same  amount  of  nitrogen  was  provided  as 
various  ammonium  salts  in  one  case  and  as  potassium 
nitrate  in  the  other.  The  energy  utilisation  was  83% 
in  the  former  case  and  67%  in  the  latter. 

H.  J.  Channon. 

Labile  modification  of  reserve-protein  in  plant 
cells.  0.  Loew  (Chem.-Ztg.,  1926,  50,  429  — 430). — 
In  most  actively  growing  cells  of  the  epidermis  of  the 
colourless  leaf-base  of  Iris  interregna,  a  droplet  is 
visible,  having  the  appearance  of  a  globule  of  oil, 
which  gives  the  tests  for  protein  with  Millon’s  re¬ 
agent  and  with  nitric  acid.  On  placing  the  cells  in 
water  at  60°,  other  similar  but  smaller  drops  appear 
and  coalesce.  Between  63°  and  65°,  the  drops  sud¬ 
denly  disappear,  water  being  set  free  and  a  small 
coagulum  remaining.  Coagulation  also  takes  place 
a  short  time  after  the  death  of  the  cell.  It  is 
concluded  that  the  protein  in  the  drops  is  present 
in  a  very  labile  form,  and  that  it  is  probably  concerned 
with  the  transport  of  nitrogen. 

C.  T.  Gimmgham. 

Photochemical  effect  of  chlorophyll  and  its 
significance  for  carbon  dioxide  assimilation. 
K.  Noack. — See  this  vol.,  808. 

Rate  of  absorption  of  sodium  nitrate  by  oats 
and  cotton  when  applied  at  different  stages  of 
plant  growth.  W.  H.  Appleton  and  H.  B.  Helms 
(J.  Amer.  Soc.  Agron.,  1925,  17,  596 — 605). — Sodium 
nitrate  (400  lb.  per  acre)  applied  to  oats  14,  42,  70, 
and  92  days  after  planting  was  completely  absorbed 
in  49,  20,  14,  and  10  days,  respectively ;  correspond¬ 
ing  values  for  cotton  (600  lb.  per  acre)  after  14,  40, 
and  61  days  were  30,  14,  and  11  days,  respectively. 
In  both  cases  there  was  a  close  correlation  between 
rate  of  growth  and  rate  of  nitrate  absorption. 

Chemical  Abstracts. 

Nutrition  of  plants  with  aldehydes.  VI. 
Polymerisation  of  formaldehyde  by  Elodea 
canadensis  to  higher  carbohydrates.  T.  Saba- 
litschka  and  H.  Weidling  (Biochem.  Z.,  1926, 
172,  45 — 57).- — E.  canadensis,  R.  and  M.,  can 
polymerise  added  formaldehyde  to  higher  carbo¬ 
hydrates  in  the  presence  or  absence  of  light.  Light 
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docs  not  influence  the  amount  of  this  polymerisation. 
The  optimum  amount  of  formaldehyde  in  the  culture 
medium  is  0-024%.  Higher  concentrations  adversely 
affect  the  enzyme  of  the  plant,  so  that  less  starch  is 
formed.  Formaldehyde  is  an  intermediate  step  in  the 
formation  of  starch  in  plants  under  normal  conditions. 

H.  .1.  Coombs. 

Mechanism  of  lactic  acid  formation  in  Phan¬ 
erogams.  II.  C.  Neuberg  and  G.  Gorr  (Bio- 
chem.  Z.,  1926,  173,  35S— 362;  cf.  this  vol.,  761). 
—Lactic  acid-forming  enzyme  is  not  only  active 
in  fresh  seeds  ( Vida  faba,  Lupinus  albus),  but  also 
in  dry  acetone  preparations  and  in  aqueous  extracts 
and  alcohol-ether  precipitates  of  the  latter.  The 
enzyme  acts  in  presence  of  toluene. 

P.  W.  Clutterbuck. 

Irradiation  and  chlorophyll,  J.  Amar  (Compt. 
rend.,  1926,  182,  1353 — 1354). — When  left  exposed 
to  light  either  in  an  empty  tube  or  in  a  tube  filled 
with  water  coloured  with  gentian-violet,  spindle-tree 
leaves  were  discoloured,  but  those  kept  in  a  tube  of 
water  coloured  with  carmine-red  remained  unchanged. 
When  a  small  amount  of  a  solution  of  the  pigment 
was  added  to  a  solution  of  egg-albumin,  carmine-red 
diffused  most,  chlorophyll  less,  and  gentian-violet 
least.  L.  F.  Hewitt. 

Cellular  pigments  and  physico-chemical 
action.  J.  Amar  (Compt.  rend.,  1926,  182,  1566 — 
1569). — The  decolorising  action  of  light  of  short  wave¬ 
length  on  chlorophyll  is  ascribed  to  oxidation,  since 
oxidising  agents  have  a  similar  effect.  When  a 
solution  of  egg-albumin  and  chlorophyll  is  electro¬ 
lysed,  the  pigment  moves  to  the  anode,  presumably 
adsorbed  on  the  albumin.  L.  F.  Hewitt. 

Variation  of  organic  and  mineral  constituents, 
especially  calcium,  in  leaves  of  trees  during 
autumnal  fading.  R.  Combes  and  R.  Echevin 
(Compt.  rend.,  1926,  182,  1557 — 1559;  cf.  this  vol., 
647). — In  the  case  of  nearly  every  tree  examined,  the 
dry  weight,  inorganic  salt  and  calcium  content  of 
the  leaves  decreased  during  the  autumnal  fading,  but 
the  relative  proportion  of  calcium  in  the  leaves 
increased.  L.  F.  Hewitt. 

Comparison  of  various  methods  of  obtaining 
ash-free  pectin.  A.  M.  Emmett  (Biochem.  J., 
1926,  20,  564 — 568). — The  following  methods  of 
removing  mineral  impurities  from  pectin  were  com¬ 
pared  :  (1)  dialysis  against  distilled  water,  (2)  dialysis 
against  0-02AT-hydrochloric  acid,  (3)  electro-dialysis. 
The  last  method  proved  to  be  the  most  rapid  and 
effective.  The  ash  of  a  sample  of  pectin  was  reduced 
from  3-1%  to  0-5%  in  3  days.  S.  S.  Zilva. 

Stone  cells  of  the  pear.  C.  Doree  and  E.  C. 
Barton- Wright  (Biochem.  J.',  1926,20,  502 — 506). — 
The  “  stone  cells”  of  the  pear,  i.e.,  the  woody  con¬ 
cretions  found  in  the  fleshy  parenchyma,  consist  of 
80%  of  a  lignocellulose,  1-2%  of  extractives,  4-62%  of 
mannan,  and  12%  of  an  alkali-soluble  furfuroid,  which 
yields  77%  of  its  weight  of  furfuraldehyde  and  con¬ 


tains  “  uronic  ”  acids.  The  lignocellulose  contains 
60  parts  of  cellulose  and  20  parts  of  lignin.  The 
cellulose  fraction  is  made  up  of  73%  of  a-  and  27% 
of  (3-cellulose.  S.  S.  Zilva. 

Determination  of  the  hydrogen-ion  concen¬ 
tration  of  the  blood.  L.  E.  Bayliss,  P.  T. 
Kerridge,  and  R.  C.  Verney  (J.  Physiol.,  1926,  61, 
448 — 454). — No  systematic  differences  have  been 
found  between  the  values  determined  by  the  hydrogen 
electrode,  the  glass  electrode,  and  the  colorimetric 
method  of  Dale  and  Evans.  The  probable  errors  of 
the  mean  reading  on  a  given  sample  are  stated  to  be 
0-003  pK  for  the  hydrogen  electrode,  0-008  for  the  glass 
electrode,  and  0-011  for  the  colorimetric  method. 

R.  K.  C ANN AN. 

Colorimetric  determination  of  bile  salts  in 
blood.  P.  Szilard  (Biochem.  Z.,  1926,  173,  440 — 
448). — Oxalated  or  citrated  fresh  blood  is  centrifuged, 
and  the  proteins  are  precipitated  from  a  measured 
volume  of  plasma  by  adding  it  slowly  to  fifty  times  the 
volume  of  absolute  alcohol.  The  mixture  is  boiled, 
the  alcoholic  solution  filtered  and  evaporated  to 
small  bulk,  and  the  bile  salts  are  precipitated  by 
adding  ether  in  excess  and  keeping.  They  are  filtered 
off  and  dissolved  in  a  small  quantity  of  water.  A 
solution  of  ferric  chloride  in  dilute  hydrochloric  acid 
is  added,  and  precipitates  the  bile  salts  on  keeping 
at  37°.  The  precipitate  is  centrifuged  off,  suspended 
in  alcohol,  an  equal  volume  of  chloroform  added,  and 
a  trace  of  20%  sulphosalicylic  acid.  The  iron  com¬ 
pound  is  then  shaken  out  with  a  measured  quantity 
of  acidified  water,  and  compared  in  a  colorimeter 
with  a  comparable  amount  of  sodium  glycocholate 
similarly  treated.  The  rose  colour  finally  obtained  is 
proportional  to  the  amount- of  iron  in  the  ferric 
chloride  precipitate,  which  is  again  dependent  on  the 
amount  of  bile  salts  originally  present. 

H.  D.  Kay. 

Strontium  as  a  source  of  error  in  blood- 
calcium  determinations.  M.  Fay  (Amer.  J. 
Physiol.,  1926,  77,  73 — 75). — Addition  of  strontium 
salts  to  blood-serum  increases  the  blood  calcium 
figure’  as  determined  by  the  oxalate  precipitation 
method  by  about  a  third  of  the  strontium  added.  It 
is  not  yet  possible  to  decide  whether  the  alleviation 
of  parathyroid  tetany  by  strontium  is  due  to  direct 
replacement  of  calcium  in  the  blood. 

R.  K.  Cannan. 

Necessity  of  assuring  the  absence  of  nitric 
acid  in  Marsh’s  toxicological  test  for  arsenic. 
F.  Schoofs  (Bull.  Soc.  chim.  Belg.,  1926,  35,  121 — 
129). — If  a  Marsh  test  solution  containing  nitric  acid 
is  added  to  the  hydrogen  generator  it  liberates  nitric 
oxide,  which  may  cause  an  explosion. 

E.  W.  Wignall. 

Detection  and  determination  of  tin  in  toxico¬ 
logical  cases.  E.  Detjssen  (Arch.  Pharm.,  1926, 
264,  360 — 362). — Chiefly  a  review. 

W.  A.  Silvester. 
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General  rules  of  optical  spectra.  K.  Bechert 
and  M.  A.  CatalAn  (Z.  Physik,  1926,  37,  658—666 ; 
Anal.  Fis.  Quim.,  1926,  24,  222 — 233). — A  relationship 
is  exhibited  between  the  separation  of  terms  of  the 
same  ^-grouping  in  arc  and  spark  spectra  of  elements 
in  the  same  horizontal  scries  of  the  periodic  system. 
Deviations  from  the  interval  rule  affect  corresponding 
terms  in  the  same  manner.  E.  B.  Ludlam. 

Standard  wave-lengths  for  use  in  the  extreme 
ultra-violet.  S.  Smith  and  R.  J.  Lang  (Physical 
Rev.,  1926,  [ii],  28,  36 — 45). — The  wave-lengths  of  a 
number  of  lines,  chiefly  of  carbon,  lying  between  900 
and  1600  A.,  have  been  measured  in  the  third  and 
second  orders,  using  a  vacuum  spectrograph  with  a 
concave  grating  of  6  ft.  radius  ruled  with  30,000  lines 
to  the  inch  (cf.  this  vol.,  649).  The  dispersion  was 
approximately  4-5  A.  per  mm.  The  carbon  lines  and 
the  iron  standard  lines  used  as  comparisons  were 
obtained  simultaneously  by  passing  a  condensed  spark 
discharge  between  a  carbon  and  an  iron  electrode. 
Details  are  given  of  a  new  method  of  obtaining  curves 
to  correct  for  (a)  deviation  of  the  spectra  from 
normality,  and  ( b )  error  in  the  tilt  of  the  photographic 
plate.  A.  B.  Manning. 

Simple  vacuum  tube  demonstrating  the 
Doppler  effect  on  the  Balmer  lines  of  hydrogen. 
G.  Nakamura  (Mem.  Coll.  Sci.  Kyoto,  1926,  9,  303 — 
304). — The  cathode  consists  of  a  hollow  cylindrical 
tube  of  aluminium  in  a  side  tube  attached  to  the 
bulb  of  a  flask  with  the  anode  at  the  top  of  the'neck. 
The  hydrogen  was  supplied  by  heating  sodium  in  a 
small  side  tube.  Photographs  are  reproduced  which 
show  the  doubling  of  the  Balmer  lines  very  clearly. 
The  exposure  was  about  10  min.,  using  a  Hilgcr  wave¬ 
length  spectrograph  with  camera  lens  about  21  inch 
focus.  E.  B.  Ludlam. 

Structure  in  the  secondary  hydrogen  spectrum. 
IV.  0.  W.  Richardson  (Proc.  Roy.  Soc.,  1926, 
A,  111,  714—753;  cf.  A.,  1925,  ii,  1013).— A  more 
detailed  examination  of  the  spectrum  of  the  first  type 
discharge,  in  which  the  strength  in  the  red  consists 
almost  entirely  of  hydrogen  and  Fulcher’s  lines,  has 
shown  that  there  are  a  number  of  other  lines  which 
belong  to  the  same  system  as  Fulcher’s  bands.  A 
rearrangement  of  these  lines  is  proposed. 

A.  B.  Manning. 

Secondary  hydrogen  spectrum.  0.  W. 
Richardson  (Nature,  1926, 118, 116). — The  green  and 
red  bands  have  the  same  electron  jump,  but  correspond 
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with  different  sets  of  vibrational  transitions.  Two 
other  less  well-developed  sets  of  bands  in  the  infra¬ 
red  and  three  on  the  violet  side  of  the  green  have  the 
same  electron  jump.  There  is  an  intercombination 
between  the  lines  of  all  these  bands.  The  blue  bands 
have  a  different  electron  jump;  there  are  less  well- 
developed  bands  on  the  violet  side  of  these,  for  the 
frequencies  of  the  successive  lines  of  which  a  Rydberg 
formula  is  given  (cf.  preceding  abstract). 

A.  A.  Eldridge. 

Infra-red  secondary  spectrum  of  hydrogen. 
T.  E.  Allibone  (Proc.  Roy.  Soc.,  1926,  A,  112, 
196 — 212). — About  320  lines  of  wave-length  greater 
than  H„  have  been  observed  in  the  above  spectrum. 
Fulcher’s  first  band  has  been  extended  into  the  infra¬ 
red  in  all  seven  series,  and  it  is  found  that  for  the 
satisfactory  representation  of  these  lines  formulae 
of  the  type  are  required. 

Application  of  a  transverse  magnetic  field  broadens 
all  the  lines  without  any  selective  reduction  in 
intensity,  but  it  is  not  possible  to  distinguish  two 
separate  components  of  any  line.  R.  Cuthill. 

Reversal  of  the  hydrogen  series  in  the  extreme 
ultra-violet.  T.  Lyman  (Nature,  1926,  118,  156 — 
157). — With  an  improved  technique  the  first  four 
members,  1215-6,  1025-8,  972-5,  and  949-7  A.,  of  the 
hydrogen  series  in  the  extreme  ultra-violet  have  been 
obtained  sharply  reversed.  The  first  two  members 
have  been  obtained  with  helium  containing  a  trace  of 
hydrogen.  A.  A.  Eldridge. 

Spectral  observations  under  special  conditions 
[of  lithium].  H.  W.  J.  Dik  (Arch.  Norland., 
1926,  IIIa,  9,  29 — 67). — Unsuccessful  attempts  have 
been  made  to  excite  the  theoretically  important  spark 
spectrum  of  doubly-ionised  lithium.  The  method 
employed  by  Paschcn  in  obtaining  the  Fowler  series 
of  helium  and  the  high-intensity  discharge  used  by 
Goldstein  in  obtaining  the  “  fundamental  ”  spectra 
of  metals  have  been  adapted  to  the  requirements  of 
the  work.  A  number  of  lines  of  uncertain  origin 
obtained  under  various  conditions  are  tabulated, 
but  the  Li  n  spectrum  calculated  from  the  Bolir- 
Sommerfeld  theory  was  not  observed.  A  number  of 
doubtful  air  lines  are  classified  as  due  to  oxygen  or 
nitrogen.  The  electrodeless  discharge  has  been  used 
with  potassium  vapour,  and  an  intense  spectrum  free 
from  arc  lines  obtained  which  is  considered  to  be  the 
spark  spectrum  of  singly-ionised  potassium. 

R.  A.  Morton. 
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Spark  spectrum  of  lithium.  S.  Werner 
(Nature,  1926,,  118,  154 — 155). — Further  spark  lines 
of  lithium  having  been  found,  a  series  scheme  has  now 
been  established  of  the  terms  of  the  lithium  spark 
spectrum  which  are  analogous  to  the  terms  of  the 
singulet  spectrum  of  helium.  This  is  denoted  the 
Li  ii  p-spectrum.  The  author  has  confirmed  Schuler’s 
observation  that  the  Li  n  o-spectrum  (analogous  to  the 
orthohelium  spectrum)  is  not  a  doublet  spectrum, 
but  is  probably  a  triplet  spectrum  of  a  distinctive 
type.  The  p-spectrum  is  considerably  weaker  than 
the  o-spectrum,  as  is  also  the  case  for  helium.  The 
ionisation  potential  for  the  Li+  ion  is  estimated  to  be 
about  70  volts.  The  lines  2934  and  3715  A.  appear 
not  to  belong  to  the  series  of  the  ordinary  lithium 
spark  spectrum;  lines,  apparently  of  the  same 
character,  have  also  been  observed  at  4607-4  and 
2337-0  A.  A.  A.  Eldridge. 

Resonance  of  lithium  vapour.  A.  Bogros 
(Compt.  rend.,  1926,  183,  124). — The  proof  that  the 
first  doublet  of  the  principal  series  of  the  alkali  metals 
constitutes  the  resonance  ray  is  extended  to  lithium, 
using  a  method  analogous  to  that  of  Dunoyer  (ibid., 
1913,  157,  1088).  A  stream  of  lithium  atoms, 
produced  by  vaporising  the  lithium  in  a  vacuum,  is 
illuminated  by  a  ray  of  light  from  a  lithium  flame. 
A  Wratten  filter  cuts  off  all  but  the  supposed  resonance 
ray  (6708  A.).  At  540°,  a  resonance  effect  not  pro¬ 
duced  by  white  light  is  observed  which  increases  as 
the  temperature  rises.  J.  Grant. 

Spectrometry  of  the  /{-series  of  light  elements. 
/{-Discontinuity  of  fluorine.  M.  Hoiaveck  (Compt. 
rend.,  1926,  183,  48 — 51 ;  cf.  this  vol.,  552). — The 
critical  potential  method  has  been  applied  to  boron 
trifluoride.  A  discontinuity  occurs  at  6S4-2  volts, 
but  there  is  no  fine  structure  here,  due  to  the  absence 
of  free  valency  of  fluorine  in  boron  trifluoride.  The 
accuracy  of  the  critical  potential  method  is  discussed 
and  previous  results  obtained  by  this  method  are 
collated.  L.  F.  Gilbert. 

Spectrophotometric  investigation  of  the  visible 
light  of  the  negative  glow  in  neon  and  helium. 
C-  Heinrich  (Ann.  Physik,  1926,  [iv],  80,  349 — 
366). — Measurements  are  given  of  the  intensity 
variations  of  helium  and  neon  lines  in  “  glow  lamps  ” 
with  change  in  current  density.  S.  Barratt. 

Spark  spectra  of  neon.  L.  Bloch,  E,  Bloch, 
and  G.  DIsjardin  (J.  Phys.  Radium,  1926,  [vi],  7, 
203). — Errata  to  an  earlier  paper  (this  vol.,  766). 

Doublets  of  stripped  atoms  of  the  potassium 
type.  R.  C.  Gibbs  and  H.  E.  White  (Proc.  Nat. 
Acad.  Sci.,  1926,  12,  448 — 451). — It  has  been  found 
possible  to  extend  the  regular  and  irregular  doublet 
laws  of  stripped  atoms  to  the  iV-doublets  for  K  i, 
Ca  n,  Sc  m,  Ti  iv,  and  V  v.  J.  S.  Carter. 

Spark  spectrum  of  potassium.  T.  L.  de 
Bruin  (Z.  Physik,  1926,  38,  94 — 103). — The  spectrum 
was  excited  in  a  “  pyrex  ”  glass  bulb  with  a  quartz 
window,  using  an  electrodeless  discharge.  Lines  from 
7699  to  2190  A.  were  measured  and  grouped,  and 
compared  with  the  observations  of  other  workers. 


A  tenfold  P  term  was  found.  The  P  terms  have  the 
same  inner  quantum  number  as  those  of  neon  and  their 
differences  follow  the  same  law.  E.  B.  Ludlam. 

Series  spectra  of  the  first  long  period.  R.  J. 
Lang  (Nature,  1926,  118,  119). — The  regular  and 
irregular  doublet  laws  are  applied  to  some  lines  of  the 
high-potential  spark  spectrum  of  scandium,  titanium, 
vanadium,  and  cliromium,  and  the  first  members  of 
the  P  doublets  of  Scm,  Tiiv,  Vv,  and  Crvi  are 
tabulated.  The  intensities  of  the  pairs  decrease  in 
this  order,  and  the  shorter  line  of  each  pair  is  always 
the  more  intense.  It  is  supposed  that  when  the  two 
electrons  in  the  N  levels  are  removed,  some  of  the 
M  electrons  may  move  out  to  take  their  places. 

A.  A.  Eldridge. 

Arc  spectrum  of  copper  under  diminished 
pressure.  G.  Wolesohn  (Ann.  Physik,  1926,  [iv], 
80,  415—435). — The  arc  spectrum  of  copper  has  been 
studied  in  the  region  2100 — 5200  A.,  at  normal,  and 
under  diminished  pressure.  The  pressure  shifts  of 
the  lines  are  tabulated,  and  improvements  suggested 
in  the  classification  of  the  copper  spectrum. 

S.  Barratt. 

Structure  of  bromine  lines.  T.  Hori  (Mem. 
Coll.  Sci.  Kyoto,  1926,  9,  307 — 312). — The  bromine 
was  contained  in  a  discharge  tube  arranged  for  end-on 
observation  and  a  large  bulb  was  sealed  to  the  middle 
portion  of  the  capillary  to  maintain  a  sufficient  supply 
of  bromine ;  thus  a  life  of  two  days  for  the  tube  was 
obtained.  Photographs  were  taken,  using  an  echelon 
grating  of  twenty  plates.  The  lines  are  described  as 
regards  multiplicity  and  wave-length,  and  appear  to 
belong  to  the  arc,  and  not  to  the  spark  type.  The 
separation  of  the  components  of  the  multiplets  is 
given,  but  no  attempt  is  made  to  establish  theoretical 
relationships.  E.  B.  Ludlam. 

Spectra  of  tin,  lead,  antimony,  and  bismuth 
in  a  magnetic  field.  P.  A.  van  der  Harst 
(Arch.  Norland.,  1925,  IIIa,  9,  1—28).— The  Zee- 
man  effect  has  been  measured  for  35  tin  lines, 
23  lead  lines,  27  antimony  lines,  and  16  bismuth 
lines.  The  work  of  Purvis  (Nature,  1907,  76,  166) 
is  in  some  respects  discrepant  owing  to  lack  of  pre¬ 
cision  and  to  an  error  in  the  intensity  of  the  field. 
Relations  between  the  decompositions  of  various  lines 
which  have  been  proposed  by  Kayser  and  Runge  and 
others  do  not  appear  to  be  valid.  The  separations 
are  fairly  regularly  distributed  between  values  1 — 1-5 
times  the  normal  results.  A  number  of  lines  attri¬ 
buted  to  antimony  by  Schippers  (A.,  1912,  ii,  877)  are 
not  confirmed.  R.  A.  Morton. 

Atomic  states  and  spectral  terms.  J.  C. 
McLennan,  A.  B.  McLay,  and  H.  G.  Smith  (Proc. 
Roy.  Soc.,  1926,  A,  112,  76 — 94). — An  account  of  the 
method  of  application  of  the  theory  of  Heisenberg  and 
Hund  to  the  computation  of  the  spectra  of  the  elements 
from  their  atomic  structure  (cf.  Fowler  and  Hartree, 
this  vol.,  650).  The  spectral  term  corresponding  with 
the  most  stable  electronic  configuration  of  the  atom 
of  each  element  has  been  calculated.  R.  Cuthill. 
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Structure  of  the  arc  spectrum  of  gold.  J.  C. 

McLennan  and  A.  B.  McLay  (Proc.  Roy.  Soc.,  1926, 

A,  112,  95 — 110;  cf.  preceding  abstract). — It  has 

been  found  possible  by  means  of  the  theory  of  Heisen¬ 
berg  and  Hund  to  predict  practically  all  the  known 
terms  in  the  above  spectrum.  Absorption  measure¬ 
ments  have  been  made  in  the  quartz  spectral  region, 
both  by  the  method  of  vapour  absorption  and  by  that 
of  the  spark  under  water,  and  a  few  new  wave-lengths 
have  been  recorded.  R.  Cutiiill. 

Series  spectra  of  palladium.  J.  C.  McLennan 
and  H.  G.  Smith  (Proc.  Roy.  Soc.,  1926,  A,  112, 110 — 
128;  cf.  preceding  abstract). — -All  the  lines  in  the 
arc  spectrum  of  palladium  predicted  for  the  prominent 
electronic  configurations  by  the  theory  of  Heisenberg 
and  Hund  have  been  found,  and  there  are  in  addition 
a  large  number  of  faint  lines  of  shorter  wave-length, 
probably  belonging  to  a  secondary  series  system,  for 
which  no  place  can  be  found.  Analysis  of  the  spark 
spectrum  has  not  been  wholly  satisfactory. 

R.  Cuthill. 

Explosion  spectra  of  mercury,  copper,  and 
iron.  T.  Hori  (Mem.  Coll.  Sci.  Kyoto,  1926,  9, 
379— 403).— See  this  vol.,  652. 

Continuous  spectrum  of  mercury  vapour  in 
relation  to  tlie  resonance  line  2536'52.  Lord 
Rayleigh  (Proc.  Roy.  Soc.,  1926,  A,  111,  456 — 461 ; 
cf.  A.,  1925,  ii,  738). — The  continuous  spectrum 
emitted  by  glowing  mercury  vapour  distilling  from  the 
arc  ends  near  the  resonance  line  2536-52,  with  which 
it  appears  to  be  closely  associated.  The  continuous 
spectrum  can  be  produced  without  the  resonance  line 
by  fluorescent  excitation  of  fairly  dense  mercury 
vapour  with  the  aluminium  spark.  Under  these 
conditions,  it  is  found  to  end  at  2535-9,  the  resonance 
line  and  the-  band  at  2540  appearing  sharply  reversed 
on  the  continuous  background.  By  lowering  the 
density  of  the  vapour,  the  line  2536-52  and  the  band 
2540  appear  in  emission.  The  continuous  spectrum 
can  also  be  obtained  in  absorption,  the  limit  then  being 
measured  as  2535-5.  A.  B.  Manning. 

Self-reversal  lines  of  lead  in  explosion  spec¬ 
trum  and  the  series  relations  between  them. 

B.  Arakatsg  (Mem.  Coll.  Sci.  Kyoto,  1926,  9,  451 — 
459). — The  spectra  obtained  from  the  flash  produced 
on  short-circuiting  a.-c.  circuits  through  lead  filaments 
are  examined.  The  lines  reversed  at  100,  300,  and 
760  mm.  pressure,  respectively,  are  tabulated ;  no  lines 
belonging  to  the  2p:  term  could  be  reversed.  The 
effect  of  pressure  on  the  reversals  is  explained  by  the 
rapidity  of  the  expansion  of  the  ionised  vapour. 

S.  K.  Tweedy. 

Spectrography  of  X-rays  of  large  wave-length. 
A.  Dagvillier  (Compt.  rend.,  1926, 183, 193 — 195). — 
Using  the  method  previously  described  (this  vol.,  649), 
the  ray  Ka2  for  boron  has  been  found  at  73-5  A. 
Neither  sulphur  nor  phosphorus  gives  an  La  ray, 
but  iron,  chromium,  and  copper  do.  The  ray  M a  has 
not  been  found  for  zirconium,  molybdenum,  or  barium, 
but  tantalum  and  tungsten  give  very  strong  rays. 
Lines  of  the  N  and  0  series  have  been  found  for 
barium.  All  the  K,  L,  M,  and  N  spectra  so  far  found 


in  the  spectral  region  under  investigation  reduce  to  a 
single  line.  R.  Cothill. 

X-Rays — internal  absorption  and  “spark” 
lines.  H.  Robinson  (Nature,  1926,  118,  224). — 
Secondary  cathode  rays  emerging  from  a  “  target  ” 
irradiated  by  X-rays  were  drawn  out  into  a  magnetic 
spectrum  and  their  energies  measured.  The  corpuscular 
spectra  show  many  lines  which  are  due  to  internal 
conversion  of  the  fluorescent  X-rays  or,  alternatively, 
to  radiationless  readjustments  within  the  atom  which 
lead  to  the  expulsion  of  photo-electrons  of  the  second 
kind.  These  electrons  evidently  come  from  atoms 
which  were  already  ionised.  Direct  evidence  has 
been  obtained  of  the  fundamental  difference  between 
internal  and  external  absorption. 

A.  A.  Eldridge. 

Zeeman  effect  in  the  palladium  spectrum. 
(Frl.)  M.  Levitski  (Ann.  Bhysik,  1926,  [iv],  80, 
397 — 407). — The  transverse  Zeeman  effects  for  the 
lines  of  the  palladium  arc  and  spark  are  tabulated. 
Two  main  classes  of  line  are  distinguished,  one  showing 
resolution  into  triplets  (of  complex  structure),  the  other 
giving  four  components.  S.  Barratt. 

Stark  effect  for  the  anode  rays  of  lithium. 
A.  Poirot  (J.  Phys.  Radium,  1926,  [vi],  7,  217—224). 
— With  an  auxiliary  electric  field  and  by  utilising 
anode  rays  of  lithium  in  place  of  the  usual  canal  rays. 
Stark  effect  measurements  have  been  made  for  the 
line  4602  A.,  the  second  line  of  the  diffuse  series,  in 
fields  30 — 108  kilovolts /cm.  In  strong  fields,  the 
orange-red,  luminous  region  becomes  bluish-violet,  the 
colour  and  the  intensity  depending  on  the  direction  of 
the  luminous  radiation.  The  distribution  of  the 
electric  field  in  the  experimental  tube  is  consistent 
with  the  known  conditions  for  the  emission  of  anode 
rays.  J.  S.  Carter. 

Compton  effect  and  quantum  mechanics. 
G.  Beck  (Z.  Physik,  1926,  38,  144— 148).— The 
Compton-Debye  formula  for  the  scattering  of  X-rays 
can  be  deduced  directly  from  quantum  mechanics; 
the  agreement  of  that  formula  with  experimental 
results  is  not  in  itself  a  proof  of  the  particular  light- 
quantum  theory  on  which  it  is  based. 

E.  B.  Ludlam. 

Light-period  of  atoms  of  alkali  metals  with 
and  without  a  magnetic  field.  E.  Rupp  (Ann. 
Physik,  1926,  [iv],  80,  524 — 532). — Alkali  metal  canal 
rays  have  been  excited  by  bombarding  with  electrons 
from  a  glowing  wire  an  anode  containing  a  salt.  Lines 
in  the  subordinate  series  of  lithium  and  the  principal 
series  line  404  mi  of  potassium  have  been  measured 
by  means  of  photo-electric  photometry.  The  light- 
period  T  (in  10'8  sec.)  for  Hp  is  2-0,  for  K  404  [41  2-9, 
and  for  Li  460,  427,  413  [in  5-2.  An  outer  magnetic 
field  of  12,000  gauss  vertical  to  the  canal  ray  was 
found  to  have  no  marked  effect  on  the  value  of  a 
(  =  l/T)forH?.  R.  A.  Morton. 

Duration  of  radiation  excited  in  hydrogen  by 
10’2-volt  electron  impacts.  F.  G.  Slack  (Physical 
Rev.,  1926,  [ii],  28,  1 — 12). — Hydrogen  atoms  were 
bombarded  by  electrons  accelerated  under  a  fluctuat- 
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ing  potential  produced  by  superposing  an  alternating 
potential  of  about  2  volts  peak  value  on  to  a  constant 
potential  of  10-2  volts.  During  the  positive  half  of 
the  alternating  cycle,  the  energy  of  the  electrons  was 
just  sufficient  to  excite  the  atoms  to  the  2 P  state, 
resulting  in  the  emission  of  the  first  line  of  the  Lyman 
series.  The  alternating  potential  was  applied  in 
phase  to  a  second  pair  of  electrodes  in  the  tube,  form¬ 
ing  a  photo-electric  system,  and  the  current  produced 
in  the  latter  by  the  radiation  was  measured.  At  high 
frequencies  of  alternation,  the  radiation  persists  into 
the  negative  half  cycle  due  to  its  finite  rate  of  decay 
and  results  in  a  decrease  of  current  in  the  electrometer. 
The  calculated  decrease  of  current,  assuming  that, 
starting  at  the  instant  of  impact,  the  radiation  falls 
off  exponentially,  agrees  well  with  the  observed 
decrease.  The  exponential  constant  was  0-83  X 108 
sec.'1,  whence,  assuming  no  lag  in  the  photo-electric 
effect,  the  average  duration  of  the  radiation  was 
l-2xl0'8see.  A.  B.  Manning. 

Electrical  excitation  of  metal  vapours  in  King’s 
resistance  furnace.  H.  Schuler  (Z.  Physik,  1926, 
37,  728 — 731). — By  using  graphite  tubes,  a  low- 
voltage  discharge  is  obtainable  through  vapours  such 
as  those  of  iron  and  chromium  at  a  temperature  of 
2000°.  The  spectra  resemble  arc  spectra,  but  are  of 
greater  intensity  and  arc  sharper  in  consequence  of 
the  very  low  intensity  of  the  electric  field.  The 
method  is  applicable  to  measurements  of  electron- 
impact  excitation.  E.  B.  Ludlam. 

Spectroscopic  studies  on  the  luminous  vapour 
distilled  from  metallic  arcs.  Lord  Rayleigh 
(Proc.  Roy.  Soc.,  1926,  A,  112,  14 — 29;  cf.  A.,  1925, 
ii,  738). — The  absence  from  the  arc  spectrum  of  certain 
lines  which  appear  in  the  spectrum  of  the  vapour 
distilled  from  it  appears  to  be  due  to  the  lines  being  so 
much  broadened  at  the  high  concentrations  prevailing 
in  the  arc  that  they  overlap.  It  has  been  found 
possible  to  render  luminous  the  vapour  of  a  metal  by 
means  of  a  luminous  jet  of  the  vapour  of  another  metal 
introduced  into  it.  The  excitation  potential  of  the 
observed  lines  of  the  arc  spectrum  is  usually  less  than 
the  ionisation  potential  of  the  exciting  metal,  so  that 
it  seems  as  if  the  excitation  is  due  to  single  collisions 
with  ionised  atoms  of  the  latter  metal. 

R.  Cuthill. 

Ionisation  of  mercury  vapour  as  a  function 
of  tlie  intensity  of  the  exciting  light.  G.  W. 
Giddings  and  G.  F.  Rouse  (Proc.  Hat.  Acad.  Sci., 
1926, 12,  447 — 448 ;  cf.  A.,  1925,  ii,  919). — Ionisation 
of  mercury  vapour  is  produced  by  light  of  wave-length 
2536  A.  The  ionisation  current  varies  with  the  light 
intensity  according  to  the  relation  C’0/C1=(/0//I)n, 
where  C0  and  C\  are  the  initial  and  final  ionisation 
currents  and  I0  and  I1  the  corresponding  light  in¬ 
tensities.  The  variation  of  n  with  vapour  pressure  and 
temperature  has  been  investigated.  At.  constant 
temperature  (300  ),  the  value  of  n  increases  from 
2  to  3  when  the  vapour  pressure  is  increased  from  1  to 
30  mm. ;  at  constant  vapour  pressure  (2  mm.),  n 
increases  from  2  to  2-3  when  the  temperature  is  raised 
from  170°  to  350°.  J.  S.  Carter. 


Electron  affinity  of  hydrogen.  J.  Kasarnovski 
(Z.  Physik,  1926,  38,  12 — 21). — The  electron  affinity 
is  calculated  from  the  lattice  energy  of  the  alkali 
hydrides  by  a  cyclic  process  involving  also  knowledge 
of  the  heat  of  formation,  dissociation,  and  ionisation. 
The  calculation  of  the  lattice  energy  involves  a 
knowledge  of  the  repulsive  forces  in  the  crystal, 
obtainable  from  data  on  compressibility  and  density, 
and  as  the  former  are  lacking  for  the  hydrides,  they 
are  deduced  by  analogy.  A  negative  hydrogen  ion 
has  an  electron  shell  of  two,  like  a  helium  atom ;  a 
positive  lithium  ion  will  have  a  similar  two-electron 
shell.  Comparison  shows  that  the  lattice  energy  of 
the  hydrides  of  the  alkalis  and  alkaline  earths  is 
nearly  equal  to  that  of  the  corresponding  halides  of 
like  molecular  volume  and  crystalline  form.  Thus 
calculated,  the  electron  affinity  of  hydrogen  is  — 22 
Cal. ;  although  only  an  approximation,  this  value  is 
negative ;  it  follows  that  hydrogen  acquires  an 
electron  with  absorption  of  energy.  E.  B.  Ludlam. 

Ionisation  potential  of  silver.  G.  Piccardi 
(Atti  R.  Accad.  Lincei,  1926,  [vi],  3,  489 — 490). — 
For  the  ionisation  potential  of  silver  the  author  finds 
values  between  7-37  and  7-67  volts,  the  mean,  7-46 
volts,  being  in  good  agreement  with  the  value  7-54 
given  by  Foote  and  Mohler  (“  The  Origin  of  Spectra  ”). 
Shenstone’s  value,  6  volts  (A.,  1923,  ii,  605),  must  be 
regarded  as  erroneous.  T.  H.  Pope. 

Critical  voltages  of  radon.  F.  Struave  (Z. 
Physik,  1926,  37,  859—860;  cf.  this  vol.,  552).— 
The  value  10  volts  for  the  ionisation  potential  of 
radon  obtained  by  Glockler  (A.,  1925,  ii,  1105)  as 
compared  with  8-0  and  9’5  volts,  is  criticised ;  deduc¬ 
tions  from  the  atomic  radius  of  radon  which  has  been 
calculated  from  the  diffusion  coefficient  are  regarded 
as  untrustworthy.  E.  B.  Ludlam. 

Photo-electric  emission  from  platinum  as 
influenced  by  heating.  L.  A.  Welo  (Phil.  Mag., 
1926,  [vii],  2,  463 — 473). — A  reply  to  Herrmann  (A., 
1925,  ii,  947).  The  author  has  repeated  his  own 
earlier  work  (Phil.  Mag.,  1923,  [vi],  45,  593)  and 
now  finds  that,  in  agreement  with  Herrmann’s  results, 
the  photo-electric  sensitiveness  of  platinum  diminishes 
as  the  temperature  to  which  it  is  previously  subjected 
increases.  The  readiness  with  which  this  takes  place, 
however,  varies  markedly  with  the  sample  of  platinum 
employed.  Scraping  the  insensitive  surface  appears, 
to  restore  the  sensitiveness  to  some  extent.  A  certain 
minimum  appearing  at  low  temperatures  in  the  curve 
showing  photo-electric  sensitiveness  as  a  function  of 
the  heating  current  is  probably  not  due  to  mercury 
vapour,  as  suggested  by  Herrmann  (loc.  cit.),  since  it 
may  be  avoided  even  in  the  presence  of  mercury  and 
obtained  when  mercury  is  not  there.  The  results 
obtained  by  adding  gases  such  as  oxygen  and  hydrogen, 
after  out-gassing  by  heating,  are  in  general  agreement 
with  the  observations  of  Herrmann,  but  they  also 
depend  on  the  sample  of  platinum  used. 

M.  S.  Burr. 

Distribution  in  space  of  the  directions  of  emis¬ 
sion  of  photo-electrons.  P.  Auger  and  F.  Perrin 
(Compt.  rend.,  1926, 183,277 — 280). — The  lawdeduced. 
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by  the  authors  (A.,  1925,  ii,  730)  for  the  distribution 
of  the  directions  of  emission  of  photo-electrons  from 
low-frequency  X-rays  depends  on  two  conditions  : 
(a)  for  an  incident  polarised  wave,  the  probability  of 
the  departure  of  a  photo-electron  in  an  elementary 
cone  depends  only  on  the  angle  made  by  the  cone  with 
the  electric  vector  of  the  wave ;  ( b )  the  distribution  of 
the  revolution  round  the  direction  of  propagation  of 
the  waves  is  obtained  by  superposing  the  distributions 
of  the  directions  of  emission  of  two  waves  having  the 
same  direction,  frequency,  and  intensity,  and  polarised 
in  perpendicular  planes.  These  conditions  are  deduced 
from  the  classical  wave  theory,  but  probably  apply 
also  to  quanta.  For  high-frequency  radiations,  the 
first  condition  has  to  be  modified  owing  to  the  high 
speed  of  the  incident  quantum,  and  the  formula 
obtained  in  this  way  is  verified  by  experiments  carried 
out  by  Wilson’s  method.  J.  Grant. 

Photo-ionisation  of  a  gas  by  a  discharge  in 
the  same  gas.  F.  L.  Mohler  (Physical  Rev., 
1926,  [ii],  28,  46 — 56). — Critical  potentials  of  cajsium, 
potassium,  argon,  and  neon  have  been  determined  by  an 
application  of  the  space-charge  method  for  measuring 
the  photo-ionisation  produced  in  a  gas  by  the  radiation 
from  a  thermionic  discharge  in  the  same  vacuum  tube 
(cf.  A.,  1925,  ii,  919;  this  vol.,  217).  Screening 
electrodes  were  interposed  between  the  two  thermionic 
units  in  the  tube  to  prevent  passage  of  electrons  and 
ions  from  one  side  to  the  other.  Relatively  little 
photo-ionisation  is  produced  by  arc  radiation,  whilst 
spark  excitation  and  soft  X-radiation  give  a  strong 
effect.  The  curves  of  photo-effect  against  discharge 
voltage  show  critical  potentials  which  have  been 
interpreted  as  follows.  Ionisation  of  n2  rare  gas 
shell :  Cs  13-0,  K  19-0 ;  spark  excitation  :  Cs  18-5, 
K  21-6,  A  32-2,  Ne  48-0;  double  ionisation  :  Cs  21-5, 
K  31-8,  A  34-8,  Ne,  54-9 ;  ionisation  of  7i1  rare  gas 
shell :  Cs  39-0,  K  48-0,  A  39-6 ;  the  Ne  ii  spectrum  is 
excited  at  55  volts.  The  photo-electric  emission 
from  the  electrodes  was'  at  least  ten  times  as  great  as 
that  from  the  gas,  whilst  the  current  change  produced 
by  the  space  charge  effect  was  more  than  2400  times 
the  ion  current  in  argon  and  caesium. 

A.  B.  Manning. 

Ion-rays.  G.  C.  Schmidt  (Ann.  Physik,  1926, 
[iv],  80,  588 — 608). — The  emission  of  ions  from  salts 
heated  at  about  500°  has  been  investigated.  Sodium, 
potassium,  caesium,  and  silver  chlorides,  potassium, 
lithium,  and  silver  bromides,  sodium,  potassium,  and 
silver  iodides,  and  potassium  fluoride  emit  positive 
ions  exclusively  at  temperatures  up  to  500°.  Above 
this  point,  negative  ions  also  occur,  and  at  still  higher 
temperatures  the  salts  dissociate  directly  into  two 
ions.  The  chlorides  of  lithium,  barium,  and  lead 
emit  both  positive  and  negative  ions  with  approxi¬ 
mately  the  same  readiness.  The  emission  changes 
with  time.  An  increase  may  occur  rapidly;  in  all 
cases,  a  rapid  fall  for  a  short  period  is  followed  by  a 
slower  rate  of  decrease  until  equilibrium  is  reached. 
The  experiments  confirm  the  relationship  established 
earlier  (A.,  1925,  ii,  251)  between  electrolysis  and 
emission  of  ions.  At  moderate  temperatures,  those 
salts  in  which  only  positive  or  only  negative  ions 
wander  in  electrolysis  emit  exclusively  positive  or 


negative  ions,  respectively.  The  more  rapidly 
wandering  ion  is  more  readily  emitted.  A  direct 
connexion  is  established  between  the  emission  of  ions 
and  the  loosening  tendency  (A.,  1922,  ii,  623)  of  the 
crystal  lattice.  Similarly,  the  emission  of  ions  from 
different  salts  varies  with  the  proportion  of  ions 
existing  in  the  fused  salt.  The  initial  increase  in 
emission  is  traced  to  enrichment  of  the  mass  of  salt 
in  halogen  owing  to  exclusive  emission  of  positive 
ions.  Large  aggregates  of  halogen  ions  are  formed 
which  later  dissociate.  The  decrease  is  ascribed  to 
polarisation.  The  retained  negative  ions  form  an 
increasingly  thick  surface  layer  which  attracts  the 
liberated  positive  ions  and  retards  their  emission. 
The  whole  mechanism  of  the  selective  emission  of  ions 
seems  to  depend  on  the  power  possessed  by  halogen 
ions  of  forming  complexes  and  of  being  thus  held  fast 
by  the  undecomposed  salt  molecules. 

R.  A.  Morton. 

Equations  for  thermionic  emission.  P.  Freed¬ 
man  (Nature,  1926,  118,  193 — 194). 

Determination  of  the  mobility  of  ions  in  gases. 
M.  Laporte  (Compt.  rend.,  1926,  183,  110 — 121). — 
The  author’s  method  (this  vol.,  449,  553)  is  applied  to 
the  measurement  of  the  distribution  of  ions  of  various 
mobilities  in  certain  moist  and  dry  gases.  The  dis¬ 
tribution  curves  for  positive  ions  in  dry  or  wet  air, 
nitrogen,  and  oxygen  are  identical,  except  that  in  wet 
oxygen  the  mobilities  are  slightly  increased.  For 
negative  ions  the  curve  for  nitrogen  differs  from  those 
for  air  and  oxygen,  which  coincide,  and  this  ex¬ 
plains  the  strong  and  weak  electronegative  affinities 
of  oxygen  and  nitrogen,  respectively.  Moisture 
diminishes  the  mobilities  in  air  and  oxygon  and  in¬ 
creases  them  in  nitrogen.  The  negative  ions  in  air 
are  therefore  those  due  to  oxygen.  In  argon  normal 
curves  are  obtained  for  positive  ions,  but  inconstant 
values  for  negative  ions,  owing  to  changes  in  purity 
of  the  gas.  J.  Grant. 

Mobility  of  negative  ions  and  ionisation  cur¬ 
rents  in  pure  argon.  M.  Laporte  and  M.  A.  da 
Silva  (Compt.  rend.,  1926,  183,  287— 289).— Curves' 
are  plotted  showing  the  relation  between  the  voltage 
applied  to  two  parallel  plates  and  the  current  passing 
across  them  in  pure  and  impure  argon  and  in  air. 
The  voltage  required  to  produce  the  saturation  current 
depends  on  the  ionic  mobility,  and  it  is  shown  that 
for  pure  and  impure  argon  and  for  air  this  takes  place 
at  50,  264^’and  1760  volts,  respectively.  Complete 
purification  thus  eliminates  the  ions  of  low  mobility 
(cf.  this  vol.,  553).  The  use  of  ionisation  chambers 
containing  pure  argon  is  thus  suggested  for  measuring 
ionisation  where  saturation  may  be  obtained  at  low 
voltages.  These  properties  of  argon  are  in  accord 
with  its  behaviour  as  an  inert  gas.  J.  Grant. 

Mobility  of  ions  in  air.  III.  Air  containing 
organic  vapours.  A.  M.  Tyndall  and  L.  R. 
Phillips  (Proc.  Roy.  Soc.,  1926,  A,  111,  577 — 591 ; 
cf.  this  vol.,  219). — The  method  of  determining 
mobility  previously  described  has  been  used  to  study 
the  mobility  of  ions  formed  in  air  containing  organic 
vapours  (aliphatic  alcohols,  chloroform,  carbon 
tetrachloride,  etc.)  at  concentrations  ranging  up  to 
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saturation.  In  every  case,  a  reduction  in  mobility  is 
observed  on  addition  of  the  vapour.  The  mobility- 
vapour  pressure  curves  for  the  negative  ion  show  a 
steep  gradient  at  low  concentrations,  which  becomes 
less  as  the  concentration  increases.  For  the  homo¬ 
logous  series  of  aliphatic  alcohols,  the  steepness 
increases  with  the  mol.  wt.  of  the  vapour.  Similar 
effects  are  observed  with  the  positive  ion,  but  the 
initial  drop  in  mobility  is  much  less  marked.  The 
results  are  discussed  from  the  point  of  view  of  the 
“  cluster  ”  theory  of  gaseous  ionic  structure,  and  it  is 
suggested  that  the  relative  effects  of  the  various 
vapours  depend  on  (a.)  a  “  clustering  coefficient  ” 
determined  by  the  combined  effect  of  any  permanent 
electric  moment  and  an  induced  electric  moment  in 
the  neutral  molecule,  and  (6)  the  “  effective  diameter  ” 
of  the  cluster.  The  results  accord  with  this  view. 
The  theory  is  further  confirmed  by  the  fact  that  the 
addition  of  saturated  water  vapour  to  air  saturated 
■with  amyl  alcohol  raises  the  mobility,  this  being  due 
to  the  replacement  of  some  alcohol  molecules  in  the 
cluster  by  water  molecules.  A.  B.  Manning. 

Influence  of  chlorine  on  the  mobility  of  ions 
in  pure  oxygen.  H.  Mayer  (Physikal.  Z.,  1926, 
27,  513 — 518). — The  mobility  of  positive  and  negative 
ions  in  pure  dry  oxygen  has  been  determined  with  and 
without  the  presence  of  chlorine  by.  an  alternating 
field  method.  For  pure  dry  oxygen,  the  mean  values 
k^  = 1*38  cm. /sec.  volt/cm.  and  2-05  cm./sec. 
volt /cm.  were  obtained,  k^,.  falls  gradually  to  1-22 
at  3 — 4%  of  chlorine,  and  kBtl.  to  1-38  with  1%  of 
chlorine,  and  to  1-08  with  4-5%  of  chlorine.  For  pure 
chlorine  at  80  mm.  pressure,  the  mobility  of  the 
negative  ion  is  smaller  (about  0-5  cm./sec.  volt/cm.) 
than  that  of  the  positive  ion.  The  ratio  k^, :  kBtg_ 
is  about  1-22.  The  relatively  small  mobilities  are 
better  explained  by  the  cluster  (complex  ion)  theory 
than  by  the  alternative  theory  of  electrical  forces 
between  simple  ions.  R.  A.  Morton. 

Quantum  theory  and  the  behaviour  of  slow 
electrons  in  gases.  F.  Zwicky  (Proc.  Nat.  Acad. 
Sci.,  1926,  12,  461-466 ;  cf.  Physikal.  Z.,  1923,  24, 
171). — The  deviations  from  rectilinear  motion  which 
electrons  undergo  in  the  force-fields  of  atoms  are 
considered.  A  formula  representing  the  deflexion 
angle  as  a  function  of  the  potential  and  kinetic  energies 
of  the  electron  and  of  a  resonance  is  given,  the 
mathematical  theory  being  promised  later.  Application 
of  this  formula  to  simple  atomic  models  shows  that  it 
is  capable  of  explaining  the  various  types  of  effective 
area  (absorption  coefficient)-electron  velocity  curves 
obtained  with  various  gases  and  vapours  (Ramsauer, 
A.,  1923,  ii,  529,  749 ;  Brode,  ibid.,  1925,  ii,  617, 1020). 

J.  S.  Carter. 

Transfer  of  energy  from  electrons  to  atoms. 
F.  Zwicky  (Proc.  Nat.  Acad.  Sci.,  1926,  12,  466— 
470;  cf.  preceding  abstract).— Mathematical.  The 
energy  transferred  to  an  atom  by  a  passing  electron 
is  considered  on  the  basis  of  the  perturbation  theory. 
It  is  shown  that  the  calculated  energy  transfer  is  in 
complete  contradiction  to  the  experimental  facts. 

J.  S.  Carter. 


Transference  of  energy  in  collisions  between 
electrons.  J.  S.  Townsend  and  C.  M.  Focken 
(Phil.  Mag.,  1926,  [vii],  2,  474 — 495). — The  application 
of  the  theory  of  the  transference  of  energy  in  quanta 
to  explain  the  increase  in  electrical  conductivity  of  a 
gas  with  increase  in  potential,  when  this  is  less  than 
100  volts,  is  discussed,  and,  in  the  form  usually 
employed,  which  involves  the  supposed  existence  of 
large  photo-electric  effects  resulting  from  the  radiation 
from  molecules,  is  found  to  be  untenable.  Previous 
experiments  with  neon  and  helium  to  determine  the 
relative  importance  of  the  photo-electric  effect  and 
the  effect  of  ionisation  by  collision  (Townsend  and 
McCallum,  A.,  1924,  ii,  375;  McCallum  and  Focken, 
ibid.,  1925,  ii,  641)  have  been  repeated  with  simpler 
apparatus  giving  a  more  direct  comparison.  A 
definite  increase  in  current  due  to  ionisation  by 
collision  may  be  obtained  with  potentials  as  low  as 
21  and  17  volts  in  helium  and  neon,  respectively,  the 
upper  limit  in  each  case  of  the  ionising  potential. 
The  increase  of  current  attributable  to  a  photo¬ 
electric  effect  is  relatively  small.  This  confirms 
previous  results.  M.  S.  Burr. 

Mechanism  of  conduction  of  electric  current 
in  metals.  N.  S.  Nasarov  (Physikal.  Z.,  1926,  27, 
455 — 458;  cf.  Hojendahl,  A.,  1924,  ii,  647). — Theo¬ 
retical.  On  the  assumption  that  the  conduction  of 
the  current  in  metals  occurs  through  the  agency  of 
the  valency  electrons,  which  absorb  electrical  energy 
and  then  pass  from  atom  to  atom,  the  conductivities 
of  the  metals  of  the  first  group  of  the  periodic  classi¬ 
fication  have  been  calculated.  The  values  obtained 
are  much  greater  than  the  experimental  values  at  the 
ordinary  temperature,  but  at  low  temperatures  the 
agreement  is  better.  Increase  of  the  thermal  agitation 
of  the  atoms  will  make  the  passage  of  electrons  be¬ 
tween  them  more  difficult,  and  from  this  consideration 
a  relation  between  the  conductivity  and  temperature 
similar  to  those  proposed  by  Thomson  and  by  Lorentz 
has  been  derived.  If  two  metals  are  present  together, 
the  one  with  the  higher  nuclear  charge  will  tend  to 
take  electrons  from  the  other  and  form  a  system  which 
ceases  to  transmit  energy,  thus  increasing  the  resist¬ 
ance  by  an  amount  which  is  independent  of  the 
temperature.  R.  Cuthill. 

Structure  of  the  atomic  magnet.  Its  normal 
position  in  relation  to  the  lattice  and  the  per¬ 
manent  magnetisation.  R.  Forrer  (Compt.  rend., 
1926,  183,  121 — 123). — From  the  author’s  experi¬ 
mental  results  for  iron  and  nickel  {ibid.,  182, 
1530;  this  vol.,  670)  it  is  concluded  that  for  single 
crystals  it  suffices  to  know  the  orientation  of  the 
crystal  lattice  with  respect  to  the  field  in  order  to 
deduce  the  permanent  magnetisation.  Where  a 
metal  is  composed  of  a  number  of  small  crystals 
having  different  orientations,  the  magnitude  of  the 
permanent  magnetisation  can  be  used  -  to  decide 
between  the  possible  normal  positions  of  the  resultant 
of  the  constituents  of  the  magnetic  multiplet.  For 
the  magnetic  doublet  of  nickel,  the  resultant  may  be 
parallel  to  the  binary  or  quaternary  axes  of  the  crystal. 
The  magnetic  triplet  of  iron  can  exist  in  a  symmetrical 
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and  an  unsymmetrical  form,  depending  on  the  purity 
and  mechanical  treatment  of  the  metal. 

J.  Grant. 

Atomic  weight  and  isotope-ratio  of  silicon. 
F.  M.  Jaeger  (Z.  Elektrochem.,  1926,  32,  328 — 330). 
— Measurements  of  the  density  of  tetraethylsilicane 
prepared  from  specimens  of  silica  from  various  parts 
of  the  world  and  of  meteoric  origin  yield  values  of 
J20  (0-76735  ±0-00005)  which  are  approximately  the 
same  in  all  cases.  There  is  therefore  no  detectable 
variation  in  the  isotope-ratio.  J.  S.  Carter. 

Radioactive  and  non-radioactive  isotopes.  T. 
Hori  (Mem.  Coll.  Sci.  Kyoto,  1926,  9,  371—378).— 
With  the  aid  of  several  assumptions,  the  known 
isotopes  are  arranged  in  a  series  which  is  a  continuation 
of  the  ordinary  radioactive  series.  Isotopes  of  atomic 
masses  4?i-(-2  and  4?i  belong  to  the  uranium  and 
thorium  series,  respectively;  those  of  atomic  masses 
4n-j-l  and  4n-(-3  to  the  actinium  series.  The  arrange¬ 
ment  in  radioactive  series  does  not  necessarily  imply 
that  the  common  isotopes  are  disintegration  products 
of  elements  of  higher  atomic  weight.  The  existence 
of  several  isotopes  is  predicted.  The  assumptions  do 
not  hold  entirely  for  elements  below  copper;  the 
possible  reasons  for  this  are  discussed. 

S.  K.  Tweedy. 

Effect  of  the  sun  on  the  radioactivities  of 
polonium  and  lead.  (Mlle.)  S.  Maracineanu 
(Compt.  rend.,  1926,  183,  345 — 347). — Experiments 
on  the  effect  of  the  sun  on  radioactive  elements  (A., 

1925,  ii,  348)  are  extended  to  polonium.  A  drop  of  a 

solution  of  polonium  emitting  only  a-particles  placed 
on  a  lead  sheet  0-1  mm.  thick  produces  from  the 
opposite  face  of  the  lead  a  gradually  increasing 
ionisation  current,  which  attains  a  maximum  after 
25  days.  If  the  solution  is  dried  in  the  sun,  the  current 
increases  more  rapidly  and  attains  a  higher  maximum 
value.  In  both  cases,  it  falls  off  at  the  same  rate. 
The  effects  produced  on  a  zinc  sulphide  screen  are  of 
the  same  order.  The  phenomenon  is  not  due  to 
penetration  of  the  lead  by  the  polonium,  and  the 
ionisation  curves  agree  with  those  obtained  theo¬ 
retically  for  the  production  of  polonium  from  radium- 
E,  except  for  a  slight  difference  due  to  the  radio¬ 
activity  of  the  lead.  It  is  suggested  that  the  effect 
of  the  sun  may  be  to  produce  a  reversibility  in  the 
radioactive  series  by  the  production  of  radium-2?  from 
polonium.  J.  Grant. 

Polonium.  J.  Escher-Desrivteres  (Ann.  Chim., 

1926,  [x],  5,  251 — 313). — To  distinguish  between  the 
effects  of  adsorption  and  solid  solution,  determinations 
have  been  made  of  the  proportion  of  polonium  present 
in  a  solution  which  appears  in  various  precipitates 
formed  therein,  the  results  being  recorded  in  the  form 
of  partition  coefficients  between  solid  phase  and 
mother-liquor,  such  coefficients  being  found  to  be 
approximately  independent  of  the  amount  of  polonium 
present. 

When  metals  such  as  bismuth,  copper,  and  mercury 
are  precipitated  as  sulphides  in  acid  solution,  all  the 
polonium  present  appears  in  the  precipitate.  A 
similar  result  is  observed  in  the  precipitation  of 


bismuth  and  ferric  hydroxides,  but  if  excess  of  sodium 
hydroxide  be  present,  a  certain  minimum  amount  of 
the  precipitate  must  be  produced  before  the  removal  of 
polonium  is  complete.  On  the  other  hand,  precipit¬ 
ation  of  silver  chloride  or  lead  sulphate  in  acid  solutions 
never  removes  the  whole  of  the  polonium,  the  amount 
so  precipitated  being  in  general  less  than  one  quarter 
of  the  whole.  Figures  are  recorded  showing  the 
influence  of  a  varying  excess  of  hydrochloric  acid  or 
sodium  hydroxide  on  the  proportion  of  polonium 
precipitated  with  silver  chloride  or  the  hydroxides  of 
bismuth  and  iron,  respectively.  The  diminishing 
separation  of  polonium  on  the  solid  phase  with 
increasing  concentrations  of  hydroxyl  ion  is  closely 
paralleled  by  the  variation  of  the  adsorption  of 
polonium  by  animal  charcoal  from  solutions  containing 
increasing  concentrations  of  alkali. 

The  results  are  discussed  from  the  point  of  view  of 
Fajans’  theory.  Precipitation  with  another  element 
owing  to  chemical  analogy  with  it  may  be  distinguished 
from  mere  adsorption  by  the  presence  of  the  former 
element  in  the  interior  of  the  grains  of  precipitate. 
Confirmation  of  the  view  that  polonium  is  only 
adsorbed  on  bismuth  and  ferric  hydroxides  is  provided 
by  the  observation  that  the  polonium  can  in  this  case 
be  partly  dissolved  away  by  washing  with  solutions 
of  sodium  hydroxide. 

Quantitative  expressions  are  developed  for  the 
amounts  of  polonium  precipitated  in  solid  solution  and 
also  adsorbed,  and  their  applicability  is  verified  in 
the  case  of  precipitation  with  bismuth,  copper,  gold, 
and  tellurium  sulphides  from  acid  solutions.  A 
method  is  thus  provided  which  permits  of  the  more 
accurate  determination  of  the  true  chemistry  of  an 
element  present  in  imponderable  quantities. 

Although  polonium  forms  a  sulphide  analogous  to 
that  of  bismuth,  it  is  sharply  differentiated  from  this 
element  in  its  hydroxide.  Polonium  hydroxide  is 
soluble  in  sodium  hydroxide  solutions,  and  electrolysis 
shows  the  polonium  to  be  present  as  an  anion ;  it  is 
thus  closely  allied  to  tellurium.  Precipitation  with 
silver  chloride  is  merely  an  adsorption  effect. 

G.  M.  Bennett. 

Stopping-power  of  some  metals  for  a-particles. 
J.  Consigny  (Compt.  rend.,  1926,  183,  127—129). — 
Bragg’s  original  law  that  the  stopping-powers  of 
metals  are  proportional  to  the  square  roots  of  their 
atomic  weights  does  not  take  account  of  the  speed  of 
the  incident  a-particles.  The  mean  stopping-powers 
of  aluminium,  copper,  silver,  and  gold  for  a-particles 
having  speeds  of  from  1-59  XlO9  to  1-09  X 10°  cm. /sec. 
have  been  determined,  and  their  logarithms  plotted 
against  those  of  the  atomic  numbers  and  weights. 
Straight  lines  are  obtained,  with  angles  of  slope 
tan*1  0-552  and  0-5,  respectively.  J.  Grant. 

Retardation  of  a-particles  by  matter.  S. 
Rosenblum  (Compt.  rend.,  1926,  183,  198 — 200). — 
The  retardation  of  the  a-particles  from  the  active 
deposit  of  thorium  produced  by  mica,  aluminium, 
copper,  silver,  tin,  gold,  platinum,  and  lead  has  been 
determined  by  measuring  the  magnetic  deviation 
(A.,  1925,  ii,  463).  Except  for  platinum,  the  mass 
per  unit  area  which  reduces  the  speed  of  the  particles 
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by  the  same  fraction  is  a  linear  function  of  the  atomic 
number,  although  this  is  probably  not  true  for  ele¬ 
ments  of  low  atomic  number.  It.  Cuthill. 

Scattering  of  a-particles  through  small  angles. 
D.  C.  Rose  (Proc.  Roy.  Soc.,  1926,  A,  111,  677- — 
690). — The  single  scattering  of  a-particles  by  gold  foil 
through  angles  from  1-2°  to  more  than  8°  has  been 
measured.  The  scattering  curves  indicate  that  the 
nuclear  field  obeys  the  inverse  square  law  for  distances 
from  0-4  XlO'10  to  1-7x10' 10  cm.  from  the  nucleus. 
These  distances  include  the  radius  of  the  K  shell  of 
electrons  for  gold,  but  the  results  are  not  accurate 
enough  to  detect  any  shielding  effect  due  to  the  K 
shell.  The  curves  indicate,  however,  that  the 
K  shell  is  not  ionised  to  any  appreciable  extent. 
Wentzel’s  criterion  for  single  scattering  (Ann.  Physik, 
1922,  [iv],  69,  335)  has  been  made  more  precise. 

A.  B.  Manning. 

Anomalous  scattering  of  a-particles.  E.  Guth 
(Physikal.  Z.,  1926, 27,  507—509 ;  cf.  this  vol.,  450).— 
The  sub-normal  scattering  of  a-particles  by  magnesium 
and  aluminium  has  not  been  observed  for  the  heavier 
metals.  The  phenomenon  is,  however,  regarded  as  a 
general  one,  and  it  is  assumed  that  the  variation 
of  scattering  with  the  velocity  of  the  a-particles  and 
the  scattering  angle  follows  a  qualitatively  similar, 
anomalous  course  for  all  elements.  This  leads  to  the 
conception  of  conditions  for  sub-normal,  normal,  and 
super-normal  scattering  for  all  elements.  Blackett’s 
experiments  on  nitrogen-a-particle  collisions  are 
shown  to  support  this  view-,  and  the  bearing  of  the 
work  on  the  mechanism  of  atomic  disintegration  is 
discussed.  R.  A.  Morton. 

Absorption  of  (3-particles  by  matter.  G.  Four¬ 
nier  (Compt.  rend.,  1926,  183,  37 — 39;  cf.  A.,  1925, 
ii,  622). — The  type  of  equation  used  in  connexion  with 
the  absorption  of  the  (3-radiation  from  radium-22  is 
also  valid  for  the  absorption  of  the  (3-radiation  from 
uranium-X  by  carbon,  aluminium,  copper,  zinc, 
silver,  and  gold.  It  is  now  considered  that  dispersion, 
and  riot  the  existence  of  a  radiation  more  easily 
absorbed  than  the  principal  radiation,  is  responsible 
for  the  complications  previously  observed,  which 
occur  also  with  uranium-X.  A  new  method  of 
studying  absorption  by  powdered  substances  is 
described,  and  has  been  employed  in  an  investigation 
of  the  absorption  of  the  (3-radiation  from  radium-2? 
by  a  number  of  elements  and  compounds,  of  which 
sulphur  alone  does  not  follow  the  linear  law. 

L.  F.  Gilbert. 

Absorption  of  (3-particles  by  matter.  G.  Four¬ 
nier  (Compt.  rend.,  1926,  183,  200—203;  cf.  pre¬ 
ceding  abstract). — The  absorption  of  (3-rays  by  solid 
and  liquid  compounds  and  solutions  has  been 
examined.  The  absorption  coefficients,  \tjp,  of  many 
compounds  are  related  to  those  of  their  constituent 
elements  by  the  mixture  rule,  but  for  solutions, 
substances  containing  water  of  crystallisation,  water, 
and  certain  other  compounds  the  observed  coefficients 
are  greater  than  those  calculated  in  this  way. 

R.  Cuthill. 


Investigation  of  the  primary  and  secondary 
(3-radiation  from  radium  by  the  absorption 
method.  (Mme.)  J.  S.  Lattes  (Ann.  Physique, 
1926,  [x],  6,  102 — 182). — A  method  is  described  for 
the  analysis  of  the  complex  (3-  and  y-radiation  of 
radium.  Using  lead  as  absorbent,  four  principal 
groups  of  primary  y-rays,  three  of  primary  (3-rays, 
and  three  of  secondary  (3-rays  were  observed.  The 
analysis  was  also  made  using  gold,  platinum  (cf.  A., 
1925,  ii,  465),  silver,  aluminium,  and  carbon.  The 
mass  coefficient  of  absorption  u/p  for  the  primary 
[3 -rays,  where  ;i  is  the  ordinary  absorption  coefficient 
and  p  the  density  of  the  absorbent,  is  connected  with 
the  atomic  number  N  of  the  absorbent  by  Fournier’s 
relation  p./p=a-\-bN,  where  a  and  b  are  constants  for 
the  same  principal  group  ( ibid .,  176,  622).  An  ex¬ 
pression  for  the  relationship  between  the  secondary 
(3-radiation  and  the  y-radiation  producing  it  is 
developed  theoretically  and  appears  to  be  justified 
experimentally.  The  quantity  of  the  secondary 
(3-radiation  varies  with  the  absorbing  substance ;  the 
quality  depends  only  on  the  wave-length  of  the  excit¬ 
ing  y-radiation.  The  various  coefficients  of  trans¬ 
formation  of  the  secondary  (3-rays  included  in  the 
theoretical  expression  have  been  calculated.  The 
radiations  exerting  a  destructive  action  on  living 
tissue  are  probably  for  the  most  part  corpuscular, 
being  the  secondary  radiations  when  y-  and  X-rays 
are  employed.  There  appears  to  be  no  definite  limit 
to  the  v'ave-length  of  the  y-rays  necessary  to  produce 
necrosis,  provided  the  amount  absorbed  is  sufficient. 
The  biological  and  therapeutic  significance  of  the 
w’ork  is  discussed,  especially  with  reference  to  the 
methods  of  filtration  employed  in  radio-therapy. 

M.  S.  Burr. 

Laws  of  scattering  of  canal-rays  in  their 
passage  through  solid  bodies.  E.  Homma  (Ann. 
Physik,  1926,  [iv],  80,  609 — 620). — The  scattering  of 
homogeneous  canal-rays  of  hydrogen  by  gold  leaf  has 
been  investigated.  The  most  probable  angle  of  de¬ 
flexion  is  inversely  proportional  to  the  third  power 
of  the  velocity  of  the  canal-ray.  For  different  thick¬ 
nesses  d  of  foil,  the  probable  angle  increases  approxim¬ 
ately  as  d3  '2.  These  law's  are  in  good  agreement  with 
the  laws  governing  multiple  scattering  of  a-particles. 
Presumably  multiple  scattering  obtains  for  the  hydro¬ 
gen  particle  traversing  metal  foil  (cf.  A.,  1922,  ii, 
12).  R.  A.  Morton. 

Existence  of  the  sub-electron.  J.  Mattauch 
(Z.  Physik,  1926,  37,  803 — S15). — From  an  examin¬ 
ation  of  the  data  the  author  concludes  that  they  do 
not  support  the  hypothesis  of  a  sub-electron. 

E.  B.  Ludlam. 

Existence  of  the  sub-electron.  F.  Ehrenhaft 
(Z.  Physik,  1926,  37,  816 — 819 ;  cf.  preceding 
abstract). — The  author  regards  Mattauch’s  conclu¬ 
sions  as  incorrect  and  founded  on  a  selection  of  only 
a  portion  of  the  available  data.  E.  B.  Ludlam. 

Models  of  the  helium  atom.  U.  Crudeli 
(Atti  R.  Accad.  Lincei,  1926,  [vi],  3,  666—672).— 
Further  consideration  of  the  hypothesis  previously 
advanced  (Rend.  R.  Accad.  Lincei,  1924,  ii,  242). 

T.  H.  Pope. 
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Constitution  of  the  atoms  scandium  to  nickel. 
R.  Samuel  and  E.  Markowicz  (Z.  Physik,  1926,  38, 
22 — 32). — The  analogy  between  the  valencies  and 
paramagnetism  of  the  ions  is  studied  and  a  scheme 
of  sub-grouping  of  the  electrons  worked  out.  The  33 
sub-group  is  sub-divided  into  two  groups.  If  all  the 
3 3  electrons  were  interchangeable,  there  would  be 
greater  similarity  between  the  tervalent  ions  of  an 
element  and  the  bivalent  ions  of  the  preceding 
element,  such  as  exists  between  beryllium  and  alumin¬ 
ium,  lithium  and  magnesium,  etc.  E.  B.  Ludlam. 

Spinning  electrons.  I.  I.  Rabi  (Nature,  1926, 
118,  228). — Unless  in  solid  copper  and  silver  these 
elements  exist  in  a  form  very  different  from  their 
normal  atomic  state,  and  unless  the  number  of  free 
electrons  does  not  exceed  3%  of  the  total  number  of 
atoms,  the  hypothesis  of  the  spinning  electron  leads 
to  difficulties  in  understanding  the  diamagnetism  of 
these  metals  and  of  the  alkali  metals.  Any  consider¬ 
able  contribution  by  the  spinning  free  electrons  to  the 
susceptibility  should  result  in  a  temperature  variation 
in  the  total  diamagnetic  susceptibility  of  a  much 
higher  order  than  that  experimentally  found. 

A.  A.  Eldridge. 

Electromagnetic  mass  and  momentum  of  a 
spinning  electron.  G.  Breit  (Proc.  Nat.  Acad. 
Sci.,  1926,  12,  451 — 461). — A  mathematical  treat¬ 
ment  of  the  spinning  electron  based  on  considerations 
of  a  simple  model.  It  is  shown  that  the  calculated 
radius,  angular  momentum,  peripheral  speed,  and 
attractive  and  repulsive  forces  between  the  ‘  ‘  northern  ’  ’ 
and  “  southern  ”  hemispheres  are  not  of  inconceivable 
orders  of  magnitude.  Although  the  model  is  im¬ 
perfect,  the  agreement  in  the  order  of  magnitude  of 
various  effects  suggests  that  the  spinning  electron 
has  a  deeper  significance  than  its  spectroscopic  utility 
(Uhlenbeck  and  Goudsmit,  this  vol.,  215;  Bichowsky 
and  Urey,  ibid.,  447).  Furthermore,  the  nature  of  the 
results  suggests  that  Planck’s  constant,  the  electronic 
mass  and  charge,  and  the  velocity  of  light  have  not 
accidental  values,  but  must  be  definitely  connected. 

J.  S.  Carter. 

Difficulty  in  the  theory  of  the  rotating  electron. 
G.  Wentzel  (Z.  Physik,  1926,  37,  911— 914).— The 
screening  effect  for  the  X-ray  spectra  is  calculated  on 
the  assumption  that  the  rotating  electron  possesses  a 
magnetic  moment  and  the  result  is  a  value  more  than 
50%  greater  than  that  obtained  by  measurement  of 
the  doublets.  E.  B.  Ludlam. 

Perihelion  rotation  of  the  orbit  of  the  radiating 
electron  in  hydrogen-unlike  atoms.  B.  Walter 
(Z.  Physik,  1926,  38,  33 — 34). — A  simplified  form  of 
the  equation  for  the  rotation  of  the  orbit  is  given  : 
A<p=2r.C1/k2,  where  k  is  the  azimuthal  quantum 
number  and  C'1=c1/a1,  cx  being  a  constant  represent¬ 
ing  the  interaction  between  the  radiating  electron 
and  the  others,  and  ax  the  radius  of  the  first  Bohr 
orbit  of  hydrogen.  The  rotation  is  dependent  only 
on  k,  and  is  the  same  for  all  ellipses  of  the  same  k 
type.  The  equation  is  applicable  only  to  orbits 
which  do  not  penetrate  into  the  interior  of  the  atom. 

E.  B.  Ludlam. 


Action  of  radiation  on  free  electrons.  E.  0. 
Hulbert  (J.  Franklin  Inst.,  1926,  202,  51 — 60). — 
Expressions  are  derived  both  from  the  classical  theory 
.and  from  the  quantum  theory  for  the  effect  of  radi¬ 
ation  on  an  electron  stream  in  terms  of  the  change  in 
momentum.  If  the  classical  and  quantum  expres¬ 
sions  become  identical  for  the  longer  wave-lengths, 
the  diameter  of  the  quantum,  it  is  shown,  must  be 
about  one  tenth  of  that  of  the  electron.  For  wave¬ 
lengths  less  than  0-01  A.,  the  quantum  expression 
predicts  less  total  momentum  transferred  to  the  elec¬ 
trons  than  does  the  classical  theory.  The  negative 
results  obtained  by  H.  A.  Wilson  and  by  Lapp  for 
the  effect  of  radiation  on  an  electron  stream  would 
be  expected  from  the  quantum  expression,  whilst  the 
number  of  collisions  observed  by  C.  T.  R.  Wilson  in 
the  cloud-drop  experiment  is  consistent  with  the 
calculated  value.  C.  J.  Smithells. 

Intra-atomic  condensation  of  matter.  V.  A. 

Plotnikov  (Sci.  Mag.  Chem.  Gath.  Katerinoslav, 
1926,  213 — 222). — A  discussion  of  the  law  of  whole 
numbers,  the  condensation  of  the  atomic  nucleus,  the 
heat  of  radioactive  disintegration,  elements  with 
atomic  weights  multiples  of  four,  generation  of  energy 
by  the  artificial  decomposition  of  atoms,  loss  of  mass 
on  radioactive  disintegration,  and  the  structure  of 
proton.  T.  H.  Pope. 

Probable  action  of  matter  on  radiation  quanta. 
F.  Wolfers  (Compt.  rend.,  1926, 183,  276—277). 

Frequency  of  atomic  vibrations.  H.  SiRK 
(Z.  Physik,  1926,  37,  926;  cf.  ibid.,  1925,  33,  894).— 
In  answer  to  Rawlins  (ibid.,  1926,  36,  400),  who 
directed  attention  to  the  importance  of  work  on  the 
physical  constants  of  elements  of  very  low  m.  p., 
the  author  points  out  that  the  experimental  data 
necessary  for  the  application  of  his  formula  are 
lacking.  E.  B.  Ludlam. 

Simple  derivation  of  the  Planck-Einstein 
formula.  M.  Katayama  (Bull.  Chem.  Soc.  Japan, 
1926,  1,  3 — 5). — A  brief  derivation  of  the  Planck- 
Einstein  equation  for  the  mean  energy  of  an  atom 
in  a  monatomic  solid  is  given,  based  on  the  assump¬ 
tion  that  the  equilibrium  between  atoms  having 
different  quanta  of  energy  can  be  treated  as  a  special 
case  of  chemical  equilibrium.  S.  Barratt. 

Characteristic  vibration  spectra  of  diatomic 
molecules,  and  wave  mechanics.  E.  Fues  (Ann. 
Physik,  1926,  [iv],  80,  367—398). 

Secondary  spectrum  of  hydrogen  and  the 
occurrence  of  H3+.  H.  D.  Smyth  and  C.  J.  Brase- 
field  (Proc.  Nat.  Acad.  Sci.,  1926,  12,  443 — 447). — 
Since  positive-ray  analysis  of  the  products  of  ionis¬ 
ation  in  hydrogen  shows  that  under  certain  conditions 
H3+  ions  are  more  numerous  than  H2+  ions  (Av  1925,- 
ii,  459 ;  Hogness  and  Lunn,  ibid.,  839),  an  attempt 
has  been  made  to  determine  whether  or  not  any 
part  of  the  secondary  spectrum  is  due  to  H3+.  The 
direct  method  depending  on  the  observation  of  the 
spectrum  of  a  homogeneous  beam  of  H3+  ions  passing 
into  an  electron  atmosphere  yields  no  results,  the 
light  produced  being  too  small  to  be  photographed. 
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A  method  consisting  of  the  correlation  of  spectro¬ 
scopic  and  positive-ion  concentration  measurements 
in  a  glow  discharge  in  hydrogen  furnishes,  however, 
evidence  leading  to  the  conclusion  that  the  conditions 
which  favour  the  production  of  H3+  favour  the  ex¬ 
citation  of  the  Fulcher  bands,  particularly  those  in 
the  red.  It  is,  however,  emphasised  that  the  method 
is  suggestive  rather  than  conclusive.  J.  S.  Carter. 

Configuration  of  the  carbon  dioxide  molecule. 

A.  Eucken  (Z.  Physik,  1926,  37,  714 — 721). — The 
argument  of  Schaefer  and  Philipps  in  favour  of  a 
triangular  shape  for  the  molecule  of  gaseous  carbon 
dioxide  (this  vol.,  556,  658)  is  based  on  the  measure¬ 
ments  of  the  band  spectrum  in  the  infra-red.  The 
author  suggests  a  different  interpretation  of  the 
spectrum  which  is  possible  on  the  assumption  of  a 
molecule  'with  the  carbon  and  oxygen  atoms  in  the 
same  straight  line.  In  favour  of  the  latter  view  is 
the  X-ray  spectrograph  of  solid  carbon  dioxide  and 
the  specific  heat  of  the  gas.  On  the  other  hand, 
carbon  dioxide  is  supposed  to  possess  an  electric 
moment,  although  it  is  very  small ;  its  existence  is  a 
deduction  from  the  temperature  coefficient  of  the 
dielectric  constant,  involving  a  possible  experimental 
error  and  a  formula  not  rigidly  applicable. 

E.  B.  Ludlam. 

Absorption  spectrum  of  carbon  dioxide  and 
tbe  structure  of  tbe  molecule.  D.  M.  Dennison 
(Z.  Physik,  1926,  38,  137 — 140;  cf.  this  vol.,  222, 
and  preceding  abstract). — Discussion  of  the  infra-red 
absorption  spectrum  and  its  interpretation  in  terms 
of  the  moments  of  inertia  of  the  molecule. 

E.  B.  Ludlam. 

Ultra-violet  absorption  spectra  and  photo¬ 
chemical  decomposition  of  gaseous  hydrogen 
bromide  and  iodide.  H.  C.  Tingey  and  It.  H. 
Gerke  (J.  Amcr.  Chem.  Soc.,  1926, 48, 1838 — 1850). — 
The  ultra-violet  absorption  spectra  of  hydrogen 
bromide  and  iodide  are  continuous ;  this  is  to  be 
expected  if  the  photo-chemical  decomposition  of  these 
gases  follows  the  mechanism  suggested  by  Warburg 
(Sitz.  Preuss.  Akad.  Wiss.  Berlin,  1916,  314;  1918, 
300),  but  not  if  the  mechanism  of  Stern  and  Volmer 
is  followed  (A.,  1920,  ii,  461).  The  long-wave  absorp¬ 
tion  limit  is  2640  for  hydrogen  bromide  and  3320  A, 
for  hydrogen  iodide.  Attempts  to  obtain  an  emission 
spectrum  of  hydrogen  bromide  and  to  detect  photo¬ 
electric  conductivity  in  the  gas  failed. 

S.  K.  Tweedy. 

Dissociation  of  potassium  iodide  and  tbe 
absorption  spectra  of  iodine  and  potassium 
iodide.  W.  It.  Brode  (J.  Arner.  Chem.  Soc.,  1926, 
48,  1877 — 1882). — The  absorption  spectra  of  iodine 
in  alcohol,  carbon  tetrachloride,  and  aqueous  potass- 
'ium  iodide  solutions  are  recorded.  The  absorption 
spectrum  of  potassium  iodide  solution  exhibits  a 
satellite  band  which  disappears  when  sodium  thio¬ 
sulphate  is  present.  This  band,  which  has  the  same 
frequency  as  the  first  band  of  iodine  in  aqueous 
potassium  iodide  solution,  is  shown  to  be  due  to  the 
presence  of  free  iodine.  Exactly  similar  results  are 
obtained  with  potassium  bromide  solutions.  Iodine 


in  carbon  tetrachloride  exhibits  a  spectrum  similar 
to  that  of  iodine  vapour ;  such  a  solution  is  proposed 
for  screening  visible  from  ultra-violet  light.  A  solu¬ 
tion  effect  is  apparent  in  the  alcoholic  and  potassium 
iodide  solutions.  S.  K.  Tweedy. 

Band  spectra  of  halogens.  I.  Absorption  of 
iodine  vapour.  II.  Analysis  of  tbe  band  spectrum 
of  iodine,  bromine,  and  chlorine.  G.  Nakamura 
(Mem.  Coll.  Sci.  Ky5to,  1926,  9,  315—334,  335— 
369).— I.  The  effect  of  high  temperature  and  addition 
of  foreign  gases  on  the  individual  lines  of  the  absorption 
spectrum  was  studied  using  a  grating  spectrograph 
giving  a  dispersion  of  about  0-75  A./mm.  Raising  the 
temperature  increased  the  absorption  m  the  red ;  this 
is  explained  as  being  due  to  activation  or  partial 
dissociation  of  the  molecule.  Absorption  lines  exist 
until  practically  the  whole  of  the  iodine  vapour  is 
dissociated,  at  variance  with  the  results  of  Evans, 
who  found  that  they  disappeared  when  more  than 
80%  had  been  dissociated,  the  reason  being  that  he 
used  small  dispersion  and  was  unable  to  resolve  the 
lines  which  are  diffuse  at  such  high  temperatures. 
The  difference  between  the  action  of  inert  and  chemic¬ 
ally  active  gases  is  only  slight,  and  is  similar  to  that 
of  iodine  vapour  itself.  The  effect  is  of  two  kinds, 
one  of  which  is  destructive  of  certain  lines  at  low 
temperatures,  but  at  higher  temperatures  these  lines 
reappear;  the  other  is  a  general  blurring  effect  on 
some  lines.  The  lines  which  are  strengthened  by 
raising  the  temperature  in  pure  iodine  vapour  are  tho 
ones  suppressed  by  the  presence  of  foreign  gas. 

II.  For  iodine,  a  series  of  diffuse  bands  was  measured 
in  the  extreme  red  and  expressed  by  means  of  a  formula 
of  the  Deslandres  type.  They  are  not  covered  by  an 
extension  of  Mccke’s  formula.  When,  however,  the 
vapour  was  heated  at  1 100°,  some  thirty  bands  appeared 
in  addition  to  those  measured  by  Mccke,  but  ex¬ 
pressed  by  an  extension  of  his  formula.  For  bromine, 
about  ISO  heads  of  absorption  bands  were  measured 
and  grouped  in  sixteen  series  for  which  Deslandres’ 
formulas  were  calculated.  At  high  temperature, 
several  stronger  absorption  bands  appeared  at  tho 
red  end  which  were  absent  at  the  ordinary  tem¬ 
perature,  but  there  was  found  to  be  an  extension  of 
one  of  the  series  observable  in  the  cold.  The  emission 
bands  were  compared  with  those  of  absorption,  and 
were  not  complementary.  In  the  case  of  chlorine, 
tubes  of  various  lengths  up  to  12-6  metres  were  used, 
seventy  edges  were  measured  from  480  to  576  gg 
and  grouped  into  four  series.  At  820°,  new  bands 
appeared  in  the  yellow  region,  some  of  which  formed 
a  new  series,  others  were  an  extension  of  the  fourth 
series.  The  emission  spectrum  of  chlorine  shows  a 
clear  series  from  474-8  to  448-2  141..  Haziness  in  some 
of  the  bromine  bands  and  waviness  in  some  of  those 
in  heated  chlorine  are  attributed  to  the  presence  of 
isotopes.  E.  B.  Ludlam. 

Absorption  spectra  of  some  hydride  com¬ 
pounds  in  the  ultra-violet.  E.  Hulth4:n  and 
R.  V.  Zumstein  (Physical  Rev.,  1926,  [iij,  28,  13 — 
24;  cf.  A.,  1925,  ii,  453 ;  this  vol.,  107). — The  absorp¬ 
tion  spectra  of  copper,  silver,  gold,  and  aluminium 
hydrides  have  been  obtained  by  heating  the  vapour 
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of  the  metal  at  about  1700°  in  a  carbon  tube  through 
which  a  slow  current  of  hydrogen  was  passing. 
Attempts  to  obtain  the  absorption  spectra  of  the 
hydrides  of  cadmium,  calcium,  boron,  thallium, 
carbon,  nitrogen,  lead,  and  tin  under  similar  con¬ 
ditions  failed.  The  four  bands  found  for  copper 
hydride  confirm  the  analysis  of  Frerichs  (A.,  1924,  ii, 
77).  The  eight  bands  of  silver  hydride  have  been 
arranged  to  show  the  ntn2  scheme.  The  five  gold 
hydride  bands,  of  which  those  at  3298T  and  3170-0  are 
new,  confirm  and  extend  the  work  of  Bengtsson  (A., 
1925,  ii,  166).  Three  other  new  bands  at  2773-9,  2612-3, 
and  2511-7  indicate  a  new  excited  electronic  level  of 
the  AuH  molecule.  Three  aluminium  hydride  bands 
were  absorbed  (cf.  this  vol.,  107,  334).  The  OH 
absorption  bands  at  3064  and  2852  were  observed  on 
nearly  all  the  plates.  Some  bands  were  found  which 
may  have  been  due  to  the  oxides  of  calcium  and 
silver.  A.  B.  Manning. 

Optical  and  chemical  investigation  of  solutions 
of  alkali  halides  and  halogen  acids.  A.  Hantzsch 
(Ber.,  1926,  59,  [jB],  1096 — 1119). — The  alkali  halides 
differ  in  optical  and  chemical  behaviour  from  the 
other  alkali  salts.  In  contrast  with  the  homogeneous 
acids  of  which  the  absorption  increases  with  acidity 
in  the  sequence  HCl<HBr<HI,  the  alkali  salts  are 
all  transparent  in  the  solid  state  and  differ  optically 
in  aqueous  solution,  in  which  absorption  increases  in 
the  order  of  the  acidity  of  their  acids,  XC1  <XBr  <  XI ; 
this  absorption  is  much  weaker  than  that  of  the  corre¬ 
sponding  acids.  The  absorption  of  solutions  of 
chlorides,  like  that  of  hydrochloric  acid,  is  so  feeble 
that  it  cannot  be  determined,  whereas  the  bromides 
and  iodides  are  identical  with  solutions  of  hydrogen 
bromide  or  iodide  at  moderate  dilution.  The  optical 
identity  of  solutions  of  acids  and  their  salts  is  due 
chemically  to  the  conversion  of  the  homopolar  com¬ 
pound  into  the  hydroxonium  salt,  X[H30],  whereas 
the  transparent  heteropolar  salts  suffer  conversion  of 
the  halogen  ions  which  are  non-absorbent  in  the  solid 
state  into  the  absorbing  aquo-ions.  The  effect  of  the 
water  is  discussed  in  some  detail. 

The  strong  selective  absorption  of  the  nitrate  ion 
and  of  molten  mixtures  of  alkali  nitrates  is  very  little 
altered  by  hydration.  The  optical  anomaly  of  the 
halides  corresponds  with  their  chemical  position  in 
“  neutral  salt  ”  action,  since  the  alkali  chlorides, 
bromides,  and  iodides  reinforce  the  so-called  catalytic 
actions  of  hydrogen  chloride,  bromide,  and  iodide  by 
their  dehydrating  effect  to  an  extent  which  is  much 
greater  than  that  of  all  other  salts  towards  their 
corresponding  acids.  They  are  actually  the  only 
salts  which  accelerate  this  action  in  the  hydrolysis 
of  esters,  since  perchlorates,  nitrates,  and  sulphates 
behave  in  this  case  as  negative  catalysts.  In  the 
last  reaction,  the  activity  of  the  halogen  acids  is  in 
the  sequence  HIcHBrcHCl,  this  being  the  reverse 
of  the  order  in  processes  depending  on  the  inter¬ 
mediate  formation  of  ammonium  or  oxonium  salts ; 
this  is  due  to  the  production  during  ester  catalysis  of 
homopolar  additive  products  resembling  orthocar- 
bonic  acid  in  place  of  salts. 

The  existence  of  definite  hydrates  as  the  main 
components  of  hydrated  solution  equilibria  of  alkali 


halides  is  rendered  probable  by  the  occurrence  of 
maxima  of  specific  conductivity  when  4,  6,  or  8  mols. 
of  water  are  present  for  each  mol.  of  salt.  In  hydro¬ 
chloric  acid,  HC1,4H20,  all  the  water  is  chemically 
united  (as  in  the  cryoscopically-established  com¬ 
pound,  HBr,4H20),  since  only  traces  of  sodium 
chloride  are  soluble  in  acid  of  this  concentration. 
Hydrochloric  acid,  b.  p.  110°/760  mm.,  contains  as 
main  component  a  salt-like  octohydrate,  C1(H20)8H, 
corresponding  with  the  salt  hydrates,  Br,I(H20)8Na. 
Such  formulae  of  the  octohydrates  are  suggested  as 
permit  an  explanation  of  the  nearly  equal  velocity 
of  migration  of  the  chlorine,  bromine,  and  iodine  ions. 
The  probability  that  the  halogen  ions  in  aqueous 
solution  function  as  central  atoms  of  co-ordination 
number  4,  and  hence  combine  with  4  mols.  of  water 
in  the  first  sphere  to  yield  tetra-aquo-ions,  [X(H20)J, 
of  almost  equal  mobility,  is  supported  by  the  observ¬ 
ation  that  hydrochloric,  hydro  bromic,  and  hydriodic 
acids  in  moderately  dilute  solution  are  of  the  same 
strength  and  conduct  as  well  chemically  as  perchloric 
acid,  the  aquo-ions  of  which  contain  four  oxygen 
atoms.  H.  Wren. 

Absorption  spectra  of  salt  solutions  of  some 
rare-earth  elements.  T.  Inode  (Bull.  Chem.  Soc. 
Japan,  1926,  1,  9 — 13). — In  addition  to  the  bands  in 
the  visible,  absorption  bands  are  recorded  in  the 
ultra-violet  for  the  following  solutions  :  cerous 
chloride  at  3350  and  2469,  samarium  chloride  at 
2600,  and  erbium  chloride  at  2470  A.  It  is  suggested 
that  the  concentration  of  certain  rare-earth  salts  in 
solution  may  be  determined  by  observing  the  minimum 
thickness  of  solution  with  which  a  characteristic 
absorption  band  can  be  detected.  S.  Barratt. 

Band  series  in  infra-red  absorption  spectra 
of  organic  compounds.  II.  J.  W.  Ellis  (Physical 
Rev.,  1926,  [ii],  28,  25 — 35;  cf.  this  vol.,  454). — 
The  absorption  bands  in  the  infra-red  spectra  of 
methyl  iodide,  methylene  chloride,  methylene  bromide, 
methylene  iodide,  chloroform,  and  bromoform  have 
been  analysed.  In  addition  to  the  C-H  bands  previ¬ 
ously  described,  a  number  of  bands  are  accounted  for 
on  the  basis  of  linear  C-Cl,  C-Br,  and  C-I  series, 
starting  at  16-8,  17-2,  and  17-5  [*,  respectively,  and 
by  simple  additive  combinations  between  these 
frequencies  and  those  of  the  C-H  series.  Carbon 
tetrachloride  and  tetrachloroethylene  behave  anomal¬ 
ously,  the  corresponding  bands,  which  should  be  well 
developed  in  these  compounds,  being  very  weak  or 
absent  altogether.  An  interpretation  of  the  results 
in  the  light  of  the  quantum  theory  leads  to  the  con¬ 
clusion  that  in  the  type  of  linking  considered  the 
iodine  atom  is  held  by  the  carbon  atom  more  firmly 
than  the  chlorine  or  bromine  atoms. 

A.  B.  Manning. 

New  type  of  absorption  spectrum.  Double 
rotational  quantification  in  formaldehyde.  W. 
Henri  and  S.  A.  Schod  (Nature,  1926,  118,  225). — 
The  ultra-violet  absorption  spectrum  of  formaldehyde 
vapour  corresponds  with  a  new  type  of  rotational 
spectrum,  with  two  quantifications.  It  consists  of 
32  bands  between  3550  and  2500  A.,  formed  by 
numerous  fine  lines  which  are  referred  to  two  types, 
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the  stronger  linos  being  produced  by  rotation  about 
the  axis  of  symmetry  passing  through  the  carbon 
and  oxygen  atoms,  with  the  smaller  moment  of 
inertia  J0,  and  the  closely-grouped  fine  lines  corre¬ 
sponding  with  rotations  about  a  perpendicular  axis 
with  the  moment  K0(=L0).  The  distance  between 
the  hydrogen  atoms  in  the  normal  molecule  is  com¬ 
puted  to  be  T30  A.,  and  between  the  carbon  and 
oxygen  atoms  1-0±0T  A.  In  the  activated  molecule, 
the  distance  between  the  hydrogen  atoms  is  T37  A. 
Similar  results  have  been  obtained  for  other  “  Y-mole- 
cules,”  e.g.,  carbonyl  chloride  and  thiocarbonyl 
chloride.  A.  A.  Eldridge. 

Optical  properties  of  isomeric  ethylenic  com¬ 
pounds.  Ultra-violet  absorption  spectra  of  di¬ 
halogen  derivatives  of  ethylene.  J.  Errera 
(J,  Phys.  Radium,  1926,  [vi],  7,  215-  -216;  cf.  A., 
1925,  ii,  1137). — The  ultra-violet  absorptive  power  of 
Aims-dihalogen  derivatives  of  ethylene  is  usually 
greater  than.that  of  the  corresponding  cis-compounds, 
the  difference  being  more  marked  for  short  wave¬ 
lengths.  Compounds  containing  iodine,  however, 
show  inversion  when  the  wave-length  of  the  absorbed 
light  is  increased  above  about  3000  A.,  the  cis- 
becoming  more  absorbent  than  the  trans-compounds ; 
inversion  is  possibly  due  to  the  presence  of  free 
iodine.  Klingstedt  (A.,  1923,  ii,  48)  has  shown  that 
the  absorptive  power  of  p-substituted  benzene  deriv¬ 
atives  is  greater  than  that  of  the  corresponding 
0-compounds,  and  hence  the  present  measurements 
afford  a  further  example  of  the  parallelism  between 
cis-  and  trawis-ethylenic  compounds  and  between  the 
corresponding  o-  and  p-derivatives  of  benzene  (ef. 
Langseth,  this  voh,  110).  J.  S.  Carter. 

Infra-red  absorption  spectra  of  cyclic  deriv¬ 
atives.  J.  Lecomte  (Compt.  rend.,  1926,  183,  27— 
29). — The  absorption  spectra  of  the  following  sub¬ 
stances  have  been  examined  in  the  region  2-S5 — S  n  : 
q/efohexane,  methylci/cfohexanc,  m-  and  p-dimethyl- 
eyefohexane,  eyefohexene,  o-,  to-,  and  p-methylcycfo- 
hexene,  cycfohexanol,  cyclohexanone,  Ci/cfohexyl  acet¬ 
ate,  cycZohexylallylcne.  The  principal  results  are 
tabulated.  L.  E.  Gilbert. 

Absorption  spectra  of  phenolphthalein,  iso- 
phenolphthalein,  and  of  diphenylphthalide.  W.  R. 

Orndorff,  R.  C.  Gibbs,  and  (Miss)  S.  A.  McNulty 
(J.  Amer.  Chem.  Soc.,  1926,  48,  1994— 2002).— The 
absorption  curves  of  phenolphthalein,  foophenol- 
phthalein  (op-dihydroxydiphenylphthalide),  and  di¬ 
phenylphthalide  in  neutral  alcohol  have  been  deter¬ 
mined  by  the  procedure  previously  described  (cf.  A., 
1925,  i,  35).  The  introduction  of  the  two  hydroxyl 
groups  markedly  decreases  the  intensity  of  absorption 
and  suppresses  the  weaker  bands  in  the  ultra-violet. 
In  93%  sulphuric  acid,  diphenylphthalide  shows  the 
two  prominent  bands  characteristic  of  triphenyl- 
methane  derivatives  (foe.  cit.  and  this  vol.,  733). 
The  colour  of  freshly-prepared  solutions  of  phenol¬ 
phthalein  and  foophenolphthalein  in  sulphuric  acid  is 
due  to  formation  of  quinonoid  sulphates,  but  the 
colour  fades  owing  to  sulphonation,  fading  being 
complete  in  1  day  in  the  former  ease,  but  only  in 
3 — 4  days  with  foophenolphthalein.  The  absorption 


curves  of  these  two  substances  in  alcohol  containing 
hydrogen  chloride  are  the  same  as  in  neutral  solution, 
and  it  is  considered,  from  observations  on  the  effect 
on  the  absorption  curves  of  adding  potassium  hydr¬ 
oxide  to  the  alcoholic  solutions,  that  salts  of  iso- 
phenolphthalein  have  an  o-quinonoid  and  of  phenol¬ 
phthalein  a  p-quinonoid  structure.  The  absorption 
in  33%  aqueous  potassium  hydroxide  solution  is  in 
either  case  due  to  the  colourless  tripotassium  salt  of 
the  carbinolcarboxylic  acid.  A  table  is  given  show¬ 
ing  the  frequency  numbers  of  the  peaks  of  the  bands 
in  the  various  solutions  of  the  three  substances 
examined.  For  diphenylphthalide  in  absolute  alcohol, 
the  peaks  have  the  numbers  3531,  3620,  3711,  3769, 
3861,  3960;  for  phenolphthalein,  3523  and  3613,,  and 
for  Mophenolphthalein  3511  and  3606  in  the  same 
solvent.  R.  Brigiitman. 

Absorption  spectra  of  benzeneazobenzene. 
W.  R.  Brode  (J.  Amer.  Chem.  Soc.,  1926,  48,  1984 — 
198S). — Determinations  of  the  absorption  spectra  of 
benzeneazobenzene  in  alcohol,  concentrated  hydro¬ 
chloric  acid,  benzene,  and  light  petroleum  by  the 
relative  transmission  method  show  that  there  is  no 
extensive  shift  of  the  centre  of  the  absorption  band 
with  change  of  organic  solvent,  as  is  the  case  with 
benzeneazophenol.  The  absorption  band  consists  of 
a  smaller  band  on  the  lower-frequency  side  of  the 
principal  band,  this  weaker  band  having  been  over¬ 
looked  by  some  earlier  observers.  R.  Brigiitman. 

Absorption  spectrum  of  p-benzoquinone 
vapour.  I.  Lifsciiitz  and  E.  Rosenbohm  (Z. 
Physik,  1926,  38,  61 — 71). — Three  regions  of  absorp¬ 
tion  were  examined  :  (a)  4S00- — 4200,  attributed  to 
the  C+  atom,  very  rich  in  lines,  of  which  300  were 
measured;  (b)  3100 — 2600,  attributed  to  oxygen, 
consisting  of  narrow  absorption  bands  not  resolvable 
into  lines,  grouped  into  two  series,  the  second  of 
which  showed  a  maximum  at  2848-5 ;  (c)  continuous, 
showing  no  band  structure,  due  to  the  electrons,  and 
explicable  either  as  non-quantised  jumps  under  the 
influence  of  the  electric  field  of  neighbouring  mole¬ 
cules,  or  possibly  as  due  to  a  pre-dissociation  state, 
as  on  the  hypothesis  of  Henri  (“  Structure  des  Mole¬ 
cules,”  1925).  E.  B.  Lttdlam. 

Fluorescence  of  bromine  vapour.  P.  Datjre 
(Compt.  rend.,  1926, 183,  31 — 33). — Solar  light  causes 
bromine  at  low  pressures  (less  then  1  mm.)  to  exhibit 
a  green  fluorescence.  By  interposing  suitable  filters, 
it  has  been  found  that  the  exciting  radiations  lie 
within  the  range  5000 — 5600  A.  L.  F.  Gilbert. 

Parallelism  between  power  of  fluorescence  and 
reaction  velocity.  J.  Perrin  and  (Mlle.)  Chou- 
croun  (Compt.  rend.,  1926,  183,  329 — 331). — By 
combining  the  activated  molecule  theory  of  Arrhenius 
and  the  quantum  theory  of  fluorescence,  it  is  con¬ 
cluded  that  molecules  are  activated  by  absorption  of 
a  quantum  of  light  or  energy,  and  return  to  their 
normal  states  with  the  emission  of  fluorescence  or 
loss  of  kinetic  energy.  It  follows  that  the  rate  of 
destruction  of  fluorescence  is  proportional  to  the  life 
of  the  active  molecule,  and  that  this  is  greatest  when 
the  dilution  is  a  maximum.  For  methylene-blue  in 
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glycerol,  it  is  found  that  from  concentrations  of  1  /200 
to  1/1500  the  brightness  of  the  fluorescence  is  multi¬ 
plied  by  10-5  and  the  reaction  velocity  by  11.  The 
law  of  mass  action  holds  at  concentrations  c  for 
which  the  power  of  fluorescence  is  constant,  but  at 
high  concentrations  the  terms  in  c  must  be  replaced 
by  ce'kc  according  to  Perrin’s  law  (cf.  A.,  1924,  ii, 
713  and  following  abstract).  J.  Grant. 

Radiochemistry  of  fluorescent  substances. 
(Mlle.)  Choucroun  (Compt.  rend.,  1926,  183,  357 — 
359). — With  methylene-blue  dissolved  in  glycerol,  it 
has  been  found  that  the  rate  of  reaction  is  decreased 
and  increased  by  hydrogen  and  hydroxyl  ions,  re¬ 
spectively.  By  the  addition  of  buffer  solutions,  pro¬ 
gressive  alteration  of  the  2ht  during  the  reaction  is 
stopped,  and  the  results  obtained  show  that  the  reac¬ 
tion  velocity  increases  with  decrease  in  concentration, 
but  attains  its  limiting  value  more  quickly.  This  is 
in  accord  with  Perrin’s  theory  (cf.  preceding  abstract). 

J.  Grant. 

Comparative  study  of  the  fluorescence  of 
natural  and  artificial  porphyrins.  C.  Diiere  and 
E.  Bois  (Compt.  rend.,  1926,  183,  321— 323).— The 
fluorescence  spectra  of  protoporphyrin,  uroporphyrin, 
coproporphyrin,  haematoporphyrin,  mesoporphyrin, 
setioporphyrin,  and  isoajtioporphyrin  in  pyridine  show 
three  weak  bands  and  one  strong  band  in  the  red 
region  of  the  spectrum.  All  the  methyl  esters  possess 
similar  spectra  except  that  of  protoporphyrin,  which 
has  only  three  bands.  The  change  of  the  fluorescent 
colour  of  haematoporphyrin  from  orange  to  red  on 
rendering  the  solution  alkaline  is  shown  by  the  other 
porphyrins.  L.  F.  Hewitt. 

Change  of  colour  of  barium  platinocyanide 
under  the  action  of  X-rays  and  on  heating. 
A.  Trapesnikov  (Z.  Physik,  1926,  37,  844 — 858). — 
When  the  green  barium  platinocyanide  is  heated  or 
subjected  to  X-rays,  the  colour  changes  to  yellow  and 
orange.  Subsequent  exposure  to  visible  light  restores 
the  green  colour.  The  kinetics  of  these  changes  has 
been  studied ;  under  X-rays,  the  colour  change  is 
proportional  to  the  time  until  saturation  begins  to 
appear.  At  37-3°,  the  heat  reaction  is  slower  than 
the  influence  of  X-rays,  at  52-3°  it  is  faster ;  the 
temperature  coefficient  in  the  range  37-3 — 52-3°  is 
about  3.  There  is,  however,  an  induction  period  in 
the  heat  reaction.  Reflexion  curves  of  the  differently 
coloured  platinocyanide  showed  only  one  reflexion 
band,  with  a  maximum  about  520  pp..  The  change 
from  green  to  yellow  is  probably  due  to  loss  of  water, 
and  the  change  back  to  green  to  the  return  of  the 
water.  E.  B.  Ludlaji. 

Additive  colouring  of  alkali  halide  crystals. 
Z.  Gyulai  (Z.  Physik,  1926,  37,  889—894 ;  cf.  this 
vol.,  225). — Crystals  of  the  salt  were  coloured  by 
heating  in  a  hard  glass  test-tube  with  the  alkali 
metal ;  synthetic  crystals  behave  in  the  same  way 
as  natural  crystals.  Absorption  curves  are  given  and 
the  absorption  coefficients  calculated  for  potassium 
chloride  and  bromide ;  they  are  in  good  agreement 
with  those  obtained  for  crystals  coloured  by  X-rays. 
The  influence  of  light  of  photo-electric  wave-length 


on  the  form  of  the  curves  is  also  the  same  as  when 
the  colour  has  been  produced  by  X-rays. 

E.  B.  Ludlam. 

Luminescence  of  water  and  organic  substances 
subjected  to  y-rays.  L.  Mallet  (Compt.  rend., 
1926,  183,  274 — 275). — Water  exposed  to  a  filtered 
radioactive  source  emitting  13%  and  81%  of  soft 
and  hard  y-rays,  respectively,  shows  a  white  lumin¬ 
escence.  Photographic  experiments  through  screens 
of  various  materials  indicate  that  the  wave-length  is 
less  than  3000  A.  Alcohol,  ether,  chloroform,  carbon 
disulphide,  albumin,  serum,  oils,  and  fats  show  similar 
fluorescence.  J.  Grant. 

Phosphorescent  sulphides  of  zinc.  II.  A.  A. 

Guntz  (Ann.  Chim.,  1926,  [x],  5,  363—120;  cf.  this 
vol.,  558). — Accurate  spectrographic  observations  arc 
recorded  of  the  effect  (excitation  or  extinction)  of 
light  of  various  wave-lengths  on  zinc  sulphide  with  a 
trace  of  copper  and  increasing  proportions  of  cadmium 
sulphide,  and  of  the  resulting  fluorescence  and  phos¬ 
phorescence.  The  fluorescence  is  caused  by  all  radi¬ 
ations  of  wave-length  less  than  4850  A.  The  band  of 
excitation  becomes  displaced  in  the  direction  of  longer 
wave-length  with  increasing  proportion  of  cadmium 
sulphide.  The  increasing  red  colour  of  the  fluorescence 
is  attributed  to  the  shifting  of  emission  bands  due  to 
copper.  In  general,  in  each  case,  the  emission  of 
phosphorescence  is  displaced  to  exactly  the  same 
extent  as  is  the  absorption  and  in  the  same  direction, 
these  results  being  in  accord  with  the  view  (Walter, 
Physikal.  Z.,  1912,  13,  6)  that  the  diluent  absorbs 
light  largely  and  excites  the  phosphorescence.  A 
detailed  study  is  described  of  the  limit  of  the  band 
of  excitability  at  temperatures  from  212°  down  to 
—  180°,  and  for  mixtures  of  various  compositions. 
No  deviation  from  Stokes’  law  was  detected  even  at 
220°.  The  temperatures  (varying  between  100°  and 
360°)  at  which  fluorescence  of  various  wave-lengths 
and  phosphorescence  vanish  are  recorded. 

Observations  of  the  effect  of  infra-red  radiation 
in  producing  the  two  opposite  phenomena  of  extinc¬ 
tion  and  restitution  are  in  agreement  with  the  theory 
of  Lenard.  The  effects  are  described  for  various 
mixtures  and  at  different  temperatures.  It  is  shown 
that  the  two  theories  of  Lenard  and  Perrin  con¬ 
cerning  these  effects  are  reconciled  if  an  electron 
detached  from  the  active  metal  according  to  Lenard’s 
theory  is  assumed  to  be  captured  by  a  neighbouring 
sulphur  atom,  the  change  thus  constituting  a  photo¬ 
chemical  reaction.  Perrin’s  theory  is  then  applicable 
to  the  question  of  the  reversal  of  this  action  under 
the  influence  of  infra-red  radiation. 

G.  M.  Bennett. 

Phosphorescence  of  metallic  sulphides.  A.  A. 
Guntz  (Bull.  Soc.  chim.,  1926,  [iv],  39,  953—975).— 
A  lecture. 

Polarised  and  unpolarised  phosphorescence 
of  solid  solutions  of  dyes.  P.  Pringsheim  and 
S.  J.  Vavilov  (Z.  Physik,  1926,  37,  705—713).— 
Solid  solutions  of  dyes  exhibit  emission  bands  in  the 
long  wave-length  region  in  addition  to  the  fluorescence 
bands  which  are  characteristic  of  them  in  liquid  solu- 
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tions ;  they  are  comparatively  weak  in  fluorescence, 
but  in  the  phosphorescence  at  —180°  they  are  the 
only  bands  observed.  In  contrast  with  the  fluores¬ 
cence  bands,  these  phosphorescence  bands  are  com¬ 
pletely  unpolarised,  both  at  the  moment  of  excitation 
and  later.  As  the  two  kinds  of  emission  are  super¬ 
imposed,  the  degree  of  polarisation  of  the  total  emis¬ 
sion  and  of  particular  regions  depends  on  the  pro¬ 
portions  in  which  each  kind  is  present.  With  due 
regard  to  this  fact,  the  results  obtained  with  a  variety 
of  dyes  in  sugar  and  in  gelatin  solutions  are  explicable. 

E.  B.  Ludlam. 

Photo-electric  measurements  on  liquid  sur¬ 
faces.  W.  Zimmerman  n  (Ann.  Physik,  1926,  [iv], 
80,  329 — 348). — Photo-electric  measurements  have 
been  undertaken  to  provide  information  as  to  the 
nature  of  the  surface  layers  of  liquids,  particularly 
those  of  aqueous  solutions.  The  source  of  the  radi¬ 
ation  was  a  mercury  lamp,  with  a  fluorspar  window. 
Among  the  liquids  examined  were  solutions  of  alkali 
chlorides,  nitrates,  sulphates,  chromates,  ferricyanides, 
ferric  chloride,  ammonia,  ozone,  bromine,  alcohol,  and 
formaldehyde.  Ereshly-prepared  surfaces  of  these 
solutions  gave  no  measurable  photo-electric  effect, 
and  such  positive  results  as  were  obtained  could  be 
traced  to  the  formation  of  solid  skins  on  the  surface 
(e.g.,  in  formaldehyde  solutions,  owing  to  polymeris¬ 
ation  to  trioxymetliylene).  The  only  solutions  giving 
a  true  photo-electric  effect  were  those  of  ferrocyanides. 
The  effect  is  ascribed  to  undissociated  molecules  in 
the  surface  layer.  Solid  salts  were  also  examined, 
and  here  again  the  ferrocyanides  proved  unusually 
active.  As  salts  gave  positive  results  in  the  solid 
state  which  were  quite  inactive  in  solution,  it  is  con¬ 
cluded  that  the  surface  layers  contain  fewer  undis¬ 
sociated  molecules  than  does  the  bulk  of  their  solution. 

S.  Barratt. 

Dielectric  constant  of  bromine.  A.  Bramley 
(J.  Franklin  Inst.,  1926,  202,  23 — 33). — The  variation 
of  the  dielectric  constant  of  bromine  with  pressure  is 
abnormal.  No  evidence  of  liquefaction  or  of  associ¬ 
ation  of  the  molecules  even  in  a  high  electric  field 
could  be  found.  A  theory  is  deduced  which  indicates 
that  the  variation  from  the  values  predicted  from  the 
refractive  index  is  due  to  the  temperature  variation 
of  the  probabilities  of  an  absorption  transition  in  an 
external  electric  field  for  the  energy  states  of  the 
molecule  which  give  rise  to  the  infra-red  spectra  of 
the  vapour.  C.  J.  Smithells. 

Dielectric  constant  of  dipolar  gases  according 
to  quantum  mechanics.  L.  Mensing  and  W. 
Pauli,  jun.  (Physikal.  Z.,  1926,  27,  509—512).— 
Mathematical.  In  this  as  in  other  fields,  the  newer 
quantum  mechanics  fits  more  closely  with  the  classical 
mechanics  than  does  the  older  quantum  mechanics. 

R.  A.  Morton. 

Magnetic  susceptibilities  and  dielectric  con¬ 
stants  in  the  new  quantum  mechanics.  J.  H. 
Van  Vleck  (Nature,  1926,  118,  226 — 227) —It  is 
shown  that  in  the  new  theory  the  spatial  quantisation 
relative  to  the  applied  field  has  no  direct  effect  on  the 
magnetic  susceptibility  or  the  dielectric  constant. 


On  calculation  of  the  dielectric  constant  of  a  diatomic 
gas,  it  is  found  that  only  molecules  in  the  state  j  —  0 
of  lowest  rotational  energy  make  a  contribution  to 
the  polarisation  attributable  to  the  permanent  moment 
of  the  dipoles.  This  accords  with  the  fact  that  in  the 
classical  theory  only  molecules  with  energy  less  than 
gF  contribute  to  the  polarisation. 

A.  A.  Eldridge. 

Rotatory  power  of  quartz  in  the  ultra-violet. 
J.  Duclaux  and  P.  Jeantet  (J.  Phys.  Radium,  1926, 
[vi],  7,  200 — 203). — The  rotatory  power  of  quartz 
increases  continuously  with  decreasing  wave-length 
of  light  over  the  range  investigated,  3000 — 1850  A. 
For  light  of  wave-length  3088, 2568, 1990,  and  1854  A., 
the  values  of  [a]20  are  91-2,  144T,  295-7,  and  370-9, 
respectively.  The  variation  of  rotatory  power  with 
wave-length  follows  no  known  law.  J.  S.  Carter. 

Rotatory  power  of  tartaric  acid.  R.  Lucas 
(Compt.  rend.,  1926,  183,  29 — 31). — The  influence  of 
calcium  chloride,  carbamide,  and  of  boric  and  tungstic 
acids  on  the  rotatory  power  of  tartaric  acid  is  con¬ 
sistent  with  the  presence  of  a  third  form  of  this  sub¬ 
stance,  the  proportions  of  the  three  forms  being 
altered  by  the  above-named  compounds. 

L.  F.  Gilbert. 

Rotatory  dispersion.  T.  M.  Lowry  (J.  Chim. 
phys.,  1926,  23,  565 — 585). — A  lecture  describing 
the  historical  development  of  views  on  normal  and 
abnormal  dispersion.  J.  W.  Baker. 

Dispersion  of  carbon  disulphide  and  the 
Ketteler-Helmholtz  formulae.  G.  Bruhat  and  M. 
Pauthenier  (Ann.  Physique,  1926,  [x],  5,  440 — 469). 
— Previous  attempts  to  determine  the  constants  in 
formulae  of  the  Ketteler-Helmholtz  type  have  failed 
to  represent  the  dispersion  of  carbon  disulphide  in 
the  ultra-violet  region  2500 — 4000  A.  with  sufficient 
accuracy.  This  is  attributed  to  the  presence  of  a 
complex  absorption  band  at  3200  A.  Much  better 
agreement  between  theory  and  experiment  is  obtained 
by  the  use  of  a  formula  consisting  of  the  sum  of  five 
terms,  corresponding  with  the  central  wave-lengths 
of  five  groups  of  rays  in  the  absorption  region  obtained 
from  Pauer’s  measurements  on  carbon  disulphide 
vapour.  In  the  regions  of  transparence  on  each  side 
of  the  absorption  maximum,  it  is  still  possible  to 
employ  a  formula  having  a  single  term  with  consider¬ 
able  approximation.  The  slight  deviations  between 
theory  and  experiment  may  be  due  to  the  nearness  of 
the  complex  band  between  2000  and  2500  A. 

C.  H.  D.  Clark. 

Anomalous  dispersion  and  absorption  of 
electric  waves.  IH.  S.  Mizushima  (Bull.  Chem. 
Soc.  Japan,  1926,  1,  115 — 123). — The  experiments 
previously  described  were  repeated  on  some  aliphatic 
alcohols,  using  a  wave-length  of  9-5  metres  (this  vol,, 
560,  778).  Propyl,  isopropyl,  isobutyl,  and  amyl 
alcohols  behave,  '  in  general,  like  glycerol.  Ethyl 
and  methyl  alcohols  probably  behave  like  the  other 
alcohols  at  sufficiently  low  temperatures.  The  results 
indicate  that  a  very  strong  wave-absorption  occurs 
where  the  dispersion  is  most  anomalous. 

S.  K.  Tweedy. 
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Method  of  determining  the  dispersion  of  double 
refraction  and  the  thickness  of  a  crystalline 
plate  ( e.g mica).  T.  Hoki  (Mem.  Coll.  Sci.  Kyoto, 
1926,  9,  313 — 314). — A  beam  of  polarised  light  is 
passed  through  a  plate  of  mica  half-silvered  on  both 
sides  and  observed  through  a  spectroscope.  The  con¬ 
tinuous  spectrum  is  crossed  by  interference  fringes 
which  reduce  to  a  single  system  by  suitable  arrange¬ 
ment  of  the  polarising  Nicol.  The  thickness,  d,  can 
be  calculated  from  the  formula  2 d(fi„,/Am— g0/x0)=m, 
where  /x  is  the  principal  index  and  the  band  correspond¬ 
ing  with  Xm  is  the  with  towards  the  violet,  counting 
from  the  one  corresponding  with  Knowing  the 
thickness,  the  values  for  the  two  indices  of  refraction 
can  be  calculated  throughout  the  range  of  the  spectrum. 

E.  B.  Ludlam. 

Magnetic  rotatory  and  electric  double  refrac¬ 
tion  dispersion.  R.  de  Malleman  (Compt.  rend., 
1926,  183,  33 — 35). — The  expression  previously 
deduced  (this  vol.,  Ill)  for  Verdet’s  constant  has  been 
directly  tested,  with  satisfactory  results,  with  optical 
data  for  carbon  disulphide  and  for  camphor  dissolved 
in  hexane.  A  second  test,  also  satisfactorily  applied, 
depends  on  the  theorem,  now  enunciated,  that  the 
ratio  of  the  magnetic  rotatory  dispersion  to  the 
electric  double  refraction  dispersion  is  equal  to  the 
ratio  of  the  corresponding  wave-lengths.  The  neces¬ 
sary  magnetic  and  electric  dispersion  data  for  carbon 
disulphide  were  redetermined  experimentally. 

L.  F.  Gilbert. 

Determination  of  the  Kerr  effect  in  liquefied 
gases.  Oxygen.  H.  Walch  (Arch.  Nberland., 
1925,  IIIa,  9,  175 — 206). — The  electric  double  re¬ 
fraction  is  investigated  for  liquid  oxygen.  The  results 
are  represented  by  the  equation  S/X—BHH,  where  8 
is  the  displacement,  l  the  distance  between  the  elec¬ 
trodes,  and  H  the  field,  which  is  applicable  to  other 
liquids.  For  liquid  oxygen  -B520W1  is  2-OxlO"8 
c.g.s.u.,  which  is  less  than  that  for  carbon  disulphide 
(±3-35  X 10'7).  The  Kerr  effect  produces  dispersion, 
which  increases  in  the  neighbourhood  of  the  absorp¬ 
tion  band  at  480  up..  Exact  values  of  the  indices 
of  refraction  are  required  before  the  different  theories 
can  be  tested.  C.  J.  Smith  ells. 

Kinds  of  chemical  linkage.  H.  Lux  (Z.  physikal. 
Chem.,  1926,  121,  456 — 462). — Possible  positions 
taken  up  by  valency  electrons  on  the  formation  of 
simple  chemical  compounds  are  discussed,  with  special 
reference  to  the  polarity  of  the  compounds. 

L.  F.  Gilbert. 

Phenomenon  of  valency.  R.  De  (J.  Sci.  Assoc. 
Maharajah’s  Coll.  Vizianagaram,  1926, 2, 114 — 119). — 
The  group  displacement  law  relating  to  the  expulsion 
of  a  p-particle  from  a  radioactive  element  is  applicable 
to  the  process  of  ionisation.  A  substance  ionises  by 
the  transference  of  an  electron  from  one  radical  to 
the  other;  the  radical  losing  an  electron  shows  an 
increment  of  one  in  valency,  whilst  the  radical  acquir¬ 
ing  an  electron  exhibits  a  decrement  of  valency.  The 
apparent  increase  in  the  valency  of  nitrogen  by  two 
in  the  formation  of  ammonium  chloride  is  accounted 
for  by  the  loss  of  an  electron  by  nitrogen,  which  then 


becomes  quadrivalent,  unites  with  hydrogen,  and 
remains  attached  to  the  chlorine  ion  electrostatically. 
Optical  isomerism  in  ammonium  and  phosphonium 
compounds  is  explained  by  the  space-model  of  a 
tetrahedron.  In  sulphonium  salts,  the  valency  of 
sulphur  is  three,  the  halogen  being  attached  by  an 
electrostatic  linking;  oxonium  salts  arc  similar,  and 
water  is  regarded  as  forming  an  additive  compound 
of  this  type  with  hydrogen  chloride.  The  hitherto 
supposed  hydrogen  ion  is  really  HsO+.  The  line  of 
reasoning  employed  is  also  applicable  to  boron,  active 
triatomic  hydrogen,  and  compounds  of  helium. 

R.  A.  Morton. 

Hole  of  magnetism  in  valency.  E.  H.  Williams 
(Physical  Rev.,  1926,  [ii],  28,  167—173;  cf.  Taylor, 
this  vol.,  566). — Magneto-chemical  theory  leads  to 
the  hypothesis  that  a  symmetrical  arrangement  of 
electrons  tends  to  produce  diamagnetic  and  an  unsym- 
metrical  arrangement  paramagnetic  properties  in  an 
atom  or  molecule.  A  change  from  paramagnetic  to 
diamagnetic  properties  would  therefore  be  expected 
in  related  compounds  in  which  a  change  in  valency  is 
accompanied  by  a  change  from  an  odd  to  an  even 
number  of  electrons  in  the  molecule,  e.g.,  in  cupric 
and  cuprous  oxides.  Results  show  that  the  com¬ 
pounds  of  copper,  bismuth,  lead,  and  tin  of  odd  mole¬ 
cular  number  are  paramagnetic,  whilst  those  of  even 
molecular  number  are  diamagnetic.  On  the  other 
hand,  the  oxides  MnO  (odd)  and  Mi^Og  (even)  are 
both  paramagnetic,  the  former  slightly  more  so.  The 
oxide  CoO  (odd)  is  strongly  ferromagnetic,  whilst 
Co203  (even)  is  paramagnetic.  Silver  oxide  and 
suboxide  (Ag20)  are  both  diamagnetic,  suggesting  that 
possibly  silver  oxide  is  of  the  form  Ag,,0,. 

A.  B.  Manning. 

Electronic  nature  of  isomeric  transformations. 
F.  I.  Berezovska  (Sci.  Mag.  Chem.  Cath.  Katerinoslav, 
1926,  121 — 142). — In  continuation  of  the  work  of 
Pisarshevski  (“  The  electron  in  chemical  energetics,” 
Jubilee  J.  [Russian]  Mining  Inst.),  the  author  shows 
that  the  influence  of  an  alkyl  residue  introduced  into 
a  molecule  depends  on  the  position  of  the  alkyl  group. 
When  the  alkyl  enters  in  place  of  hydrogen,  it  influ¬ 
ences  hoth  the  distribution  of  the  electrons  at  the 
position  of  linking  and  the  intensity  of  their  motions, 
these  finding  expression  in  a  change  of  the  acidic 
properties  of  the  molecule  and  of  its  stability.  The 
motion  of  the  electrons  at  the  double  linking  of  the 
molecules  of  maleic  and  fumaric  acids  creates  a 
magnetic  moment  in  the  molecule,  this  conditioning  a 
turning  of  the  circular  current  formed  by  the  motion 
of  the  electrons  at  the  double  linking  and  leading  to  the 
transformation  of  maleic  into  fumaric  acid,  and 
inversely,  in  a  constant  magnetic  field.  The  effect 
of  the  action  of  a  magnetic  field  depends  on  the 
magnitude  of  the  magnetic  moment,  which,  in  its 
turn,  depends  on  the  strength  of  the  current  (in  tins 
case,  on  the  velocity  of  movement  of  the  electrons) 
and  on  the  area  surrounded  by  the  current  (in  the 
present  case,  on  the  separation  of  the  components  of 
the  molecules). 

From  the  strength  of  an  external  magnetic  field 
giving  a  similar  effect,  it  may  be  possible  to  judge  of 
the  magnitude  of  the  magnetic  moment  and  con- 
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sequently  of  the  work  of  the  current  on  the  area  round 
which  the  electrons  flow.  Moreover,  if  one  of  these 
magnitudes  is  taken  as  constant,  an  idea  of  the 
comparative  magnitudes  of  the  other  in  different 
molecules  may  be  formed. 

The  effect  of  a  constant  magnetic  field  on  oxalic 
acid  indicates  the  existence  of  a  magnetic  moment 
in  the  molecule  of  this  acid,  and  henco  of  the  move¬ 
ment  of  the  electrons  at  the  position  where  the  carbon 
atoms  are  united.  T.  H.  Pope. 

Polarisation  of  the  hydrogen  atoms  in  organic 
compounds.  A.  E.  van  Arkel  and  J.  H.  de  Boer 
(Z.  physikal.  Chem.,  1926,  122,  101— 112).— An 
extension  to  a  consideration  of  refractivity  data  of 
the  previously  expressed  view  (A.,  1925,  ii,  758,  1141) 
that  hydrogen  in  such  compounds  as  methane  and 
ethane  and  their  halogen  derivatives  plays  the  part 
of  an  electronegative  element.  On  this  assumption, 
accumulation  of  hydrogen  atoms  would  be  expected 
to  increase  their  atomic  refractivity,  owing  to  mutual 
polarisation,  and  this  proves  to  be  so.  This  effect  is 
accompanied  by  increase  in  the  value  of  van  der 
Waals’  coefficient  a,  and  of  the  mol.  vol.  at  the  b.  p. 

R.  Cuthill. 

Molecular  fields  of  hydrogen,  nitrogen,  and 
neon.  J.  E.  Lennard-Jones  and  W.  R.  Cook 
(Proc.  Roy.  Soc.,  1926,  A,  112,  214— 229).— The 
effective  forces  between  the  molecules  of  the  gases 
under  consideration  are  assumed  to  be  a  force  of 
attraction  and  a  force  of  repulsion,  the  former  pre¬ 
dominating  at  large  distances,  the  latter  at  small. 
It  is  further  supposed  that  both  of  these  are  represent¬ 
able  by  inverse  power  laws,  and  that  the  field  is 
spherically  symmetrical.  Application  of  this  theory 
to  the  isotherms  of  neon  gives  results  in  good  agree¬ 
ment  with  those  derived  from  the  experimental  data 
and  from  thermal  conductivities  and  viscosities. 
With  nitrogen  and  hydrogen,  too,  the  form  of  the 
isotherms  is  satisfactorily  accounted  for;  from  this 
it  is  concluded  that  the  molecular  fields  of  these  gases 
can  be  regarded  as  spherically  symmetrical.  With 
both  nitrogen  and  argon,  however,  the  results  of  the 
application  of  the  theory  are  not  in  very  good  agree¬ 
ment  with  the  values  derived  from  viscosity  and 
thermal  conductivity  data,  which  latter  are  probably 
the  more  accurate,  as  they  are  supported  by  crystal¬ 
lographic  measurements.  R.  Cuthill. 

Forces  between  atoms  and  ions.  II.  J.  E. 
Lennard-Jones  and  (Miss)  B.  M.  Dent  (Proc.  Roy. 
Soc.,  1926,  A,  112,  230—234;  cf.  this  vol.,  11).— 
The  forces  between  the  molecules  of  the  inert  gases 
and  between  uni-  and  bi-valent  ions  of  the  inert  gas 
type  have  been  calculated  on  the  assumption  that  the 
field  of  force  is  spherically  symmetrical,  and  consists 
of  both  a  repulsive  and  an  attractive  component, 
each  of  which  can  be  expressed  in  terms  of  an  inverse 
power  law.  .  R.  Cuthill. 

Stereochemistry  of  platinous  salts.  H.  Reih- 
len  (Annalen,  1926,  448,  312 — 316).— Arguments  are 
brought  forward  to  show  that  co-ordinated,  quadri¬ 
valent  platinum  occupies  no  special  position  in 
stereochemistry,  but  that  for  platinum,  nickel,  and 


all  other  co-ordinated,  quadrivalent  elements  the 
tetrahedral  arrangement  of  van  ’t  Hoff  holds  good. 
These  ideas  are  applied  to  ethylenethiolacetatoplat- 
inum  (A.,  1914,  i,  384),  pp'p"-triaminotriethylamine- 
platinous  iodide,  and  tristriaminotriethylamine- 
nickelous  iodide  (this  vol.,  387),  for  which  space 
diagrams  are  drawn.  J.  S.  H.  Davies. 

Born’s  dipole  theory  of  anisotropic  liquids. 
G.  Szivessy  (Z.  Physik,  1926,  38,  159 — 160;  cf. 
A.,  1925,  ii,  1123  ;  Hast,  this  vol.,  779). — If  the  theory 
were  correct,  the  sudden  change  in  the  electrical  state 
of  the  surface  of  a  liquid  on  applying  a  magnetic  field 
could  easily  be  measured;  also,  as  soon  as  a  double 
layer  had  been  formed,  the  P.D.  would  remain  as 
long  as  the  dipoles  were  kept  in  position. 

E.  B.  Ludlam. 

Determination  of  the  size,  mass,  and  charge 
of  sub-microscopic  spheres  of  radius  from 
4xl0~5  to  5x10'°  cm.  F.  Eiirenhaft  and  E. 
Wasser  (Z.  Physik,  1926,  37,  820 — 843). — The  spheres 
were  produced  by  spraying  a  saturated  solution  of 
potassium  mercuric  iodide  and  barium  mercuric 
iodide,  and  their  motion  between  the  plates  of  a  con¬ 
denser  was  observed.  Ultra-violet  photomicrographs 
were  taken  of  colloidal  particles  of  gold  and  of  selen¬ 
ium,  which  were  spherical,  and  of  antimony  sulphide, 
which  were  not.  E.  B.  Ludlam. 

Alkali  perchlorates  and  a  new  principle  con¬ 
cerning  the  measurement  of  space-lattice  cells. 
A.  E.  H.  Tutton  (Proc.  Roy.  Soc.,  1926,  A,  111, 
462 — 491).— The  optical  constants  of  crystals  of  the 
perchlorates  of  potassium,  rubidium,  caesium,  and 
ammonium  have  been  determined  for  all  parts  of  the 
spectrum,  in  spite  of  the  very  small  size  of  the  avail¬ 
able  crystals.  The  optic  axial  angles,  the  molecular 
and  specific  refractions  and  dispersions  of  the  three 
salts  all  show  a  regular  progression  following  the  order 
of  the  atomic  numbers.  The  corresponding  refractive 
indices  do  not  show  this  progression ;  they  are,  how¬ 
ever,  exceptionally  close  to  one  another,  differing 
only  in  the  third  place  of  decimals.  The  ammonium 
salt  differs  as  regards  the  position  of  the  optic  axial 
plane,  which  is  c  (001)  instead  of  a  (100),  and  its  optic 
axial  angle  is  larger  than  for  the  metallic  salts.  The 
refractive  index  and  the  specific  refraction  are  also 
larger.  The  molecular  refraction  of  ammonium 
perchlorate  is  nearly  the  same  as  that  of  rubidium 
perchlorate.  A  complete  goniometrical  measurement 
of  the  crystals  has  also  been  carried  out,  and  the 
values  obtained  by  Barker  (Z.  Krist.,  1907,  43,  529; 
1908,  45,  17)  have  been  confirmed  and  amplified. 
The  topic  axial  ratios  have  been  calculated  on  the 
basis  of  the  setting  indicated  by  A -ray  analysis; 
the  unit  cell  has  edges  parallel  to  the  crystal  axes 
and  has  the  axis  a  double  the  length  given  by  the 
Groth-Barker  setting.  A  new  principle  has  been  used 
to  convert  these  relative  cell  measures  into  absolute 
lengths  of  the  cell  edges.  It  states  that  in  a  well- 
established  isomorphous  series,  if  any  one  member 
be  thoroughly  worked  out  by  A- ray  analysis,  the 
crystals  being  large  and  perfect  enough  to  permit,  not 
only  of  spacing  determinations,  but  also  of  intensity 
measurements,  so  that  the  space-lattice  unit-cell 
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dimensions  and  character  are  fixed  with  certitude, 
then  the  absolute  cell-dimensions  of  all  the  other 
members  of  the  series  may  be  obtained  by  calculation 
from  the  topic  axial  ratios,  which  express  the  relative 
measures  exactly,  the  crystal  structure  being  strictly 
analogous  throughout  the  series.  The  perchlorates 
(and  permanganates)  form  such  an  isomorphous  series 
with  the  barytes  group  of  minerals,  and  the  cell  dimen¬ 
sions  of  barytes,  the  structure  of  which  has  been 
thoroughly  worked  out  by  X-ray  analysis,  have  been 
used  to  calculate  those  of  the  alkali  perchlorates. 
The  results  are  confirmed  by  their  close  agreement  in 
the  case  of  potassium  perchlorate  with  the  values  of 
James  and  Wood,  obtained  by  X-ray  analysis  (this 
vol.,  13).  .  A.  B.  Manning. 

Symmetry  of  sylvine  and  the  nature  of  the 
etching  figures.  K.  F.  Herzfeld  and  A.  Hettich 
(Z.  Physik,  1926,  38,  1 — 7). — The  lack  of  symmetry 
in  the  etching  figures  is  caused  by  traces  of  impurity 
which  are  observable  through  a  microscope.  With 
sylvine  carefully  freed  from  organic  impurities,  iron 
oxide,  etc.,  the  etching  figures  are  holohedral.  The 
hemihedral  structure  assigned  to  a  number  of  other 
crystals  may  prove  to  be  erroneous  for  the  same  reason. 

E.  B.  Ludlam. 

Structure  of  beryl,  Be3Al2SiG018.  W.  L.  Bragg 
and  J.  West  (Proc.  Roy.  Soc.,  1926,  A,  111,  691 — 
714). — The  structure  of  beryl  has  been  analysed  by 
making  use  of  careful  quantitative  measurements  of 
the  absolute  intensity  of  X-ray  reflexion.  Beryl 
belongs  to  the  holosymmetric  class  of  the  hexagonal 
system,  c— 9-17±0-01,  and  a==9-21±0-01  A.;  the 
unit  cell  contains  two  molecules ;  the  space-group  is 
D%h.  The  observed  intensities  of  X-ray  reflexion  have 
been  used  to  determine  F,  the  scattering  factor  (cf. 
Hartree,  A.,  1925,  ii,  735),  for  a  number  of  crystal 
planes,  and  the  atomic  positions  have  been  directly 
deduced  from  these  values.  The  method  of  analysis 
developed  by  Duane  (Proc.  Nat.  Acad.  Sci.,  1925, 
118,  489),  involving  the  . Fourier  analysis  of  electron 
distribution  in  sheets  parallel  to  a  set  of  crystal  planes, 
has  also  been  applied  to  beryl,  and  the  scope  of  the 
two  methods  compared.  In  the  beryl  structure  every 
silicon  atom  is  surrounded  by  four  oxygen  atoms 
arranged  tetrahedrally,  every  aluminium  atom  by 
six  oxygen  atoms  at  the  corners  of  an  octahedron, 
and  every  beryllium  atom  by  four  oxygen  atoms  on  a 
distorted  tetrahedron.  The  silicon  and  oxygen  atoms 
form  rings  of  the  composition  Si6018.  These  rings 
have  a  hexagonal  axis  and  equatorial  plane  of  sym¬ 
metry,  and  are  arranged  around  tho  hexagonal  axes. 
They  are  composed  of  Si04  groups,  each  group  joined 
to  its  neighbour  on  either  side  in  the  ring  by  an  oxygen 
atom  held  in  common.  The  rings  are  stacked  on  each 
other  along  the  hexagonal  axes,  forming  a  series 
of  open  channels,  for  no  atomic  centre  is  nearer  than 
2-55  A.  to  a  hexagonal  axis.  The  rings  are  linked 
together  by  the  aluminium  and  beryllium  atoms. 

A.  B.  Manning. 

Crystal  structure  of  magnesium  plumbide. 
J.  B.  Friauf  (J.  Amer.  Chem.  Soc.,  1926,  48,  1906 — 
1909). — X-Ray  examination  indicates  that  magnesium 
plumbide  has  a  face-centred  cubic  structure;  the 
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unit  cell  contains  four  molecules  and  has  an  edge  of 
6-78  A.  These  results  confirm  those  of  Sacklovski. 

S.  K.  Tweedy. 

X-Ray  examination  of  aluminium  silicates 
[and  pseudobrookite].  P.  Rosbattd  [with  H. 
Mark]  (Z.  Elektrochem.,  1926,  32,  317—319).— 
Disthene  forms  triclinic-pinacoidal  crystals  having  the 
space-group  Cl ;  a=7-18,  6=8-00,  c= 5-55  A. ;  four 
molecules  in  unit  cell.  Andalusite  forms  rhombic 
bipyramidal  crystals  with  the  space-group  B]; ; 
a= 7-90,  6=7-90,  c=5-50  A. ;  four  molecules  in  unit 
cell.  The  rhombic  crystals  of  sillimanite  have  the 
space-group  B)?\  a=7-25,  6=7-65,  c= 5-88  A.;  four 
molecules  in  unit  cell.  Mullite  forms  rhombic  bipyra¬ 
midal  crystals  having  the  space-group  B\\  a— 7-25, 
6=7-65,  c=2-94  A.;  two  molecules  in  unit  cell. 
Pseudobrookite,  Fe2Ti05,  forms  rhombic  bipyramidal 
crystals;  space-group  B™\  a= 9-78,  6=9-80, 

c= 3-65  A.;  four  molecules  in  unit  cell.  Mullite  has 
the  composition  Al203>Si02,  not  3Al203,2Si02  (cf. 
Bowen,  Grieg,  and  Zies,  A.,  1924,  ii,  416). 

J.  S.  Carter. 

Copper  hydride  and  its  crystal  structure.  H. 
Muller  and  A.  J.  Bradley  (J.C.S.,  1926,  1669 — 
1673). — A  modification  of  Wurtz’s  method  has  been 
used  to  prepare  copper  hydride,  the  Cu  :  H  ratio  in 
the  purest  product  obtained  being  1  :  0-97.  When 
submitted  to  X-ray  analysis  by  the  Debye  powder 
method,  spectra  corresponding  with  the  atomic 
arrangement  of  tho  hydride  CuH  were  obtained. 
Less  pure  specimens  showed  in  addition  the  spectrum 
of  copper.  The  crystal  structure  of  the  hydride  may 
be  considered  as  hexagonal  close-packed  with  an  axial 
ratio  of  1-59 — 1’60,  the  side  of  a  unit  rhomb  being 
2-89  A.  By  obtaining  one  electron  from  hydrogen, 
the  substance  assumes  the  hexagonal  symmetry  of 
zinc,  the  size  of  the  elementary  hexagon  of  which 
(a=2-67  A.)  is  slightly  smaller  than  that  of  copper 
hydride.  The  space  occupied  by  one  hydrogen  atom 
is  nearly  the  same  as  that  corresponding  with  the 
lattice  expansion  of  palladium-hydrogen  alloys. 
The  hydride  may  be  prepared,  under  certain  condi¬ 
tions,  by  electrolysis  of  a  dilute  solution  of  a  copper 
salt,  and  then  appears  black.  Evidence  is  submitted 
to  show  that  the  cupric  hydride  described  by  Bartlett 
and  Merrill  (A.,  1895,  ii,  268)  consists  of  a  mixture  of 
finely-divided  copper  and  cuprous  oxide. 

A.  B.  Manning. 

Crystal  structure  of  red  mercuric  iodide. 

J.  M.  Buvoet,  A.  Claassen,  and  A.  Ivarssen  (Proc. 

K.  Akad.  Wetensch.  Amsterdam,  1926,  29,  529 — 

546). — Red  tetragonal -holohedral  mercuric  iodide  has 
been  examined  by  the  rotating  crystal  and  powder 
methods.  The  unit  cell  has  a=4-38,  c=12-43  A.  and 
contains  two  molecules;  d ^  6-28  agrees  with  the 
experimental  value.  The  variations  in  the  in¬ 
tensity  of  reflexion  indicate  the  space-group 
The  mercury  ions  are  in  a  body-centred  lattice,  each 
being  surrounded  nearly  tetrahedrally  by  four  iodine 
ions.  The  shortest  distance  between  two  iodine  ions 
in  successive  layers  is  4-18  A.,  which  is  very  near  to 
the  similar  value  (4-21)  in  crystals  of  stannic  and 
cadmium  iodides.  No  evidence  was  obtained  of 
pseudo-tetragonality.  G.  M.  Bennett. 
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Crystal  structure  of  lead  iodide.  P.  Terpstra 
and  H.  G.  K.  Westenbrink  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1926,  29,  431 — 442). — 

Crystals  of  lead  iodide,  in  the  form  of  very  thin 
hexagonal  plates,  have  been  examined  goniometric- 
ally  and  also  by  the  X-ray  spectrograph  by  several 
different  methods.  The  crystal  appears  to  be  trigonal, 
of  rhombohedral  symmetry,  with  a  fundamental 
structure,  characterised  by  a  hexagonal  translational 
group.  The  unit  cell  contains  one  molecule ;  only 
three  space-groups,  in  simple  and  two-fold  equivalent 
positions,  are  possible  :  D],  D;,  and  Dh,  and,  under 
certain  conditions,  D')  and  Dh  may  become  identical. 
The  structure  is  analogous  to  that  attributed  by 
Aminoff  to  ditrigonal-scalenohedral  minerals,  pyro- 
chroite,  Mn(OH)2,  and  brucite,  Mg(OH)2,  and  also 
to  that  of  cadmium  iodide  (Bozorth,  A.,  1922,  ii,  851). 
All  measurements  give  the  ratio  a:  c  in  the  neigh¬ 
bourhood  of  1:1-5,  a  and  c  determined  by  the  Debye- 
Hull  method  being  4-59  and  6-78,  respectively,  and 
by  the  Bragg  method  4-54  and  6-86  A.  For  lead 
iodide,  J15  is  6-18.  M.  S.  Burr. 

Crystal  forms  of  derivatives  of  ethoxy-  and 
trimethyl-benzophenones.  F.  M.  Jaeger  (Proc. 
K.  Akad.  Wetensch.  Amsterdam,  1926,  29,  410 — 
416). — A  detailed  crystallographic  investigation  has 
been  made  of  the  following  derivatives  of  benzo- 
phenone :  4-ethoxy-,  m.  p.  42 — 46-5°,  3-bromo-4- 
ethoxy-,  m.  p.  102-2°,  3  :  5-dibromo-4-ethoxy-,  m.  p. 
83-5°,  4-nitro-2'  :  4'  :  6' -trimethyl-,  and  3  :  5-dibromo- 
2' :  4' :  6'-trimethyl-benzophenone,  and  4  :  4' :  4"  :  4'"- 
tetrabromobenzpinacone  (-(-lEt-OAc). 

M.  S.  Burr. 

Crystal  forms  of  some  organic  nitrogen  com¬ 
pounds.  F.  M.  Jaeger  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1926,  29,  417 — 430). — Crystallographic 
details  are  given  for  the  additive  product  of  carbon 
disulphide  and  triethylpliosphine,  PEt3,CS2,  m.  p. 
122°,  and  also  of  the  following  compounds  :  p-amino- 
acetophenone,  m.  p.  106°;  acetylphenylurethane, 
m.  p.  59°;  2-acetamidopyridine,  m.  p.  71°; 
2 -pyridylur ethane,  m.  p.  105-5° ;  acetylquinine,  m.  p. 
116°;  tartronamic  acid,  m.  p.  160°  (decomp.); 
d-tartramidic  acid,  m.  p.  172° ;  aminosulphonic  acid ; 
phthalimidine,  m.  p.  150° ;  ammonium  phthalimidine 
acetate ;  ethylencdiamine  hydrochloride  ;  p-nitro-n- 
propylaniline ;  methyl  benzoylcyanoacetate,  m.  p. 
75-2°;  methyl  wi-nitrobenzoylcyanoacetate ;  and  the 
trihydrazide  hydrochloride  of  tricarballylic  acid. 

M.  S.  Burr. 

X-Rays  and  long-chain  organic  compounds. 
Spectrographic  study  of  structure  and  orient¬ 
ation.  J.  J.  Trbulat  (Ann.  Physique,  1926,  [x], 
6,  5 — 101)- — The  molecular  orientation  of  palmitic 
acid  on  different  surfaces,  or  on  the  same  surface  under 
different  conditions,  has  been  studied  by  the  X-ray 
spectrograph.  The  carboxyl  groups  attach  them¬ 
selves  to  an  alkaline  surface  and  the  hydrocarbon 
chains  are  all  inclined  at  the  same  angle  to  the  surface, 
giving  a  sharply-defined  spectrum.  An  acid  surface 
repels  the  carboxyl  group  and  results  in  a  very  diffuse 
spectrum  showing  ill-defined  orientation.  If  the 
surface  is  moistened  with  water,  the  orientation  is 


quite  different,  the  molecules  apparently  lying  flat 
on  the  surface.  The  stratification  of  the  acid  is  more 
complete  the  slower  the  rate  of  crystallisation  on  the 
given  surface.  The  spectrum  becomes  more  and  more 
diffuse  as  the  thickness  of  the  layer  increases,  showing 
that  the  orienting  effect  of  the  surface  diminishes 
until,  at  a  distance  of  the  order  of  0-005 — 0-01  mm., 
it  disappears  completely  (cf.  A.,  1925,  ii,  195).  The 
behaviour  with  metal  surfaces  indicates  in  some  cases 
chemical  reaction  between  the  metal  and  the  acid 
(cf.  ibid.,  752).  The  physical  interpretation  of  the 
behaviour  observed  is  discussed  (cf.  de  Broglie  and 
Trillat,  ibid.,  640).  On  water,  as  on  moist  glass,  the 
molecules  appear  to  be  flat,  so  that  the  maximum 
distance  is  not  found  perpendicular  to  the  surface. 
Traces  of  an  orientation  similar  to  that  found  on 
unwetted  glass  have  also  been  observed,  and  suggest 
that  directly  in  contact  with  the  water  is  a  layer  in 
which  the  chains  rise  up  from  the  water,  being  only 
attached  to  the  latter  by  their  acid  radicals,  thus 
producing  on  the  solid  acid  a  surface  which  can  be 
wetted  by  water.  A  comparison  of  the  behaviour  of 
acids  with  different  numbers  of  carbon  atoms,  and  also 
of  dibasic  acids  has  been  made  (cf.  ibid.,  489).  X-Ray 
spectrography  is  applicable  to  the  analysis  of  organic 
compounds,  e.g.,  an  equimolecular  mixture  of  two 
acids,  margaric  acid,  may  be  distinguished  from  a 
pure  compound,  daturic  acid,  of  the  same  percentage 
composition,  or  indications  may  be  obtained  of  the 
structure  of  different  natural  fats  and  waxes  (cf.  ibid., 
752).  The  process  of  oxidation  of  unsaturated  fatty 
acids  has  also  been  followed  (cf.  ibid.,  1127),  an 
approximately  constant  lengthening  of  the  chain 
being  observed  with  each  molecule  of  oxygen  taken  up. 
It  is  suggested  that,  by  the  use  of  organic  compounds 
with  sufficiently  long  chains,  a  study  may  be  made  of 
long- wave  X-rays  nearer  to  the  ultra-violet  than  has 
hitherto  been  approached.  During  the  process  of 
lubrication,  X-ray  examination  of  the  grease  indic¬ 
ates,  by  the  production  of  intense  orientation  spectra, 
that  stratification  has  taken  place,  forming  layers  which 
glide  over  one  another  (cf.  Compt.  rend.,  1925,  180, 
S43).  M.  S.  Burr. 

Imperfect  crystallisation  of  common  camphor. 
W.  G.  Burgers  (Nature,  1926,  118,  116 — 117). — 
Like  bchenolic  acid  (Muller,  this  vol.,  665),  Japan 
camphor  provides  an  example  of  imperfect  crystal¬ 
lisation.  X-Ray  examination  of  thin,  hexagonal 
plates,  obtained  by  slow  sublimation  at  the  ordinary 
temperature,  gave  the  spacings  d^^  5-80,  d10p1  5-42, 
d10i0  6-06  A.,  axial  ratio  1-656;  reflexion  from  (1120) 
was  not  observed.  Spots  were  always  observed  in 
positions  bearing  no  definite  relation  to  the  setting 
of  the  crystal.  Apparently  good  crystals  are  there¬ 
fore  actually  conglomerations.  True  powder  photo¬ 
graphs  could  not  be  obtained;  when  camphor  is 
rubbed  in  a  mortar,  orientation  of  the  crystal  elements 
is  effected  with  the  basal  planes  more  or  less  parallel 
to  the  surface  of  the  pressed  substance.  Possibly  the 
crystals  are  not  truly  hexagonal,  but  are  intergrowths 
of  biaxial  lamellae,  a  supposition  which  necessitates 
the  presence  of  an  artificial  spiral  of  lamellae.  The 
imperfection  of  the  crystals  is  ascribed  to  temperature 
changes  during  their  growth.  A.  A.  Eldridge. 
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Effect  of  torsion  on  certain  elastic  properties 
of  wires.  E.  Edwards,  I.  Bowen,  and  S.  Alty 
(Phil.  Mag.,  1926,  [vii],  2,  321-340). 

Plastic  deformation  of  single  metallic  crystals. 
E.  S.  Goucher  (Nature,  1926,  118,  157). — Polemical 
(cf.  Millington  and  Thompson,  this  vol.,  666). 

A.  A.  Eldridge. 

Molecular  weights  of  proteins  in  phenol. 
E.  J.  Cohn  and  J.  B.  Conant  (Proc.  Nat.  Acad.  Sci., 
1926,  12,  433 — 438). — Estimates  based  upon  a 
simultaneous  consideration  of  the  contents  of  sulphur, 
sulphide  sulphur,  and  of  various  individual  amino- 
acids  yield  minimal  mol.  wts.  of  34,000,  72,000,  96,000, 
150,000,  and  192,000  for  egg-albumin,  gliadin,  zein, 
gelatin,  and  casein,  respectively  (cf.  Sorensen,  A., 
1919,  i,  178).  These  numbers  are  in  complete  dis¬ 
agreement  with  the  remarkably  low  mol.  wts.  (200 — 
600)  calculated  from  measurements  of  f.-p.  lowering 
in  phenol  (Troensegaard  and  Schmidt,  A.,  1924,  i, 
581 ;  Herzog  and  Kobel,  ibid.,  1007).  The  suggestion 
that  these  small  values  represent  the  mol.  wts.  of  the 
units  of  a  large  aggregate,  stable  in  water  but  disso¬ 
ciated  in  phenol,  appears  rather  improbable.  The 
mol.  wts.  of  gelatin,  zein,  casein,  and  gliadin  in  phenol 
solution  have  therefore  been  reinvestigated,  using 
materials  free  from  other  proteins  and  from  electro¬ 
lytes.  Preliminary  experiments  showed  the  enormous 
influence  of  small  quantities  of  moisture  on  the  magni¬ 
tude  of  the  apparent  mol.  wt.  Thus,  a  specimen  of 
zein,  dried  at  100°  in  a  vacuum  for  3  Ins.,  gave  a  f.-p. 
lowering  corresponding  with  a  mol.  wt.  of  1800— 
2200.  Further  drying  by  grinding  under  absolute 
ether  and  subsequent  ovacuation  at  a  pressure  of 
0-001  mm.  for  4  hrs.  raised  the  apparent  mol.  wt.  to 
4250.  In  view  of  the  difficulties  attending  the 
complete  removal  of  water,  the  usual  experimental 
procedure  was  modified  by  the  addition  of  freshly- 
powdered  anhydrous  calcium  chloride.  So  long  as 
the  system  contains  the  solid  anhydrous  salt  in  equili¬ 
brium  with  its  hydration  products,  the  f.  p.  is  inde¬ 
pendent  of  added  water.  The  system  has  a  much 
sharper  f.  p.  than  pure  phenol.  This  procedure  is 
analogous  with  that  used  for  the  determination  of 
mol.  wts.  in  nitrobenzene  solutions,  sodium  sulphate 
being  the  added  solid  phase  (Roberts  and  Bury,  J.C.S., 
1923,  123,  2037).  When  proteins  are  added  to  the 
system,  no  discernible  alteration  of  the  f.  p.  occurs. 
The  added  protein  remains  in  solution  during  the 
determination,  and  hence  the  measurements  show 
that  there  is  no  dissociation  of  protein  molecules  into 
units  of  low  mol.  wt.  and  that  the  true  mol.  wts.  in 
phenol,  as  in  water,  are  those  revealed  by  the 
analytical  method.  J.  S.  Carter. 

New  conductivity  effect  by  the  simultaneous 
action  of  blue  and  red  light  and  a  case  of  more 
than  proportional  increase  in  conductivity  with 
light  intensity  at  low  temperatures.  F.  Kampf 
(Z.  Physik,  1926,  38,  104 — 115). — Mercuric  iodide, 
made  conducting  by  exposure  to  bluish-green  light 
at  the  temperature  of  liquid  air,  showed  a  diminution 
in  conductivity  in  red  light.  At  the  ordinary  temper¬ 
ature,  both  effects  probably  co-exist,  but  the  red  effect 
is  too  small  to  be  noticed.  When  light  of  wave-length 


555 — 650  gg  acted  alone,  the  conductivity  did  not 
increase  in  proportion  to  the  intensity  of  the  light, 
but  when,  simultaneously,  light  in  the  red  and  infra¬ 
red  of  constant  intensity  was  added,  the  increase  in 
conductivity  was  more  than  proportional  to  the 
increase  in  the  light.  E.  B.  Ludlam. 

Superconductors.  H.  K.  Onnes  (Arch  Neer- 
land.,  1925,  IIIa.,  9,  143 — 170). — Experimental 
results  on  superconductivity  obtained  by  the  use  of 
liquid  helium  are  described.  Measurement  of  the 
mutual  forces  due  to  electric  currents  in  two  rings  of 
lead  in  the  superconducting  state  showed  that  the 
current  decreased  by  less  than  1  in  21,000/hr.  over  a 
period  of  6  hrs.  From  this,  the  resistivity  appears  to 
be  10"12  times  the  value  at  0°,  which  is  less  than  one 
tenth  of  the  value  obtained  previously.  A  similar 
experiment,  in  which  a  hollow  lead  sphere  was  sur¬ 
rounded  by  a  lead  ring  in  such  a  manner  that  the 
inclination  of  its  axis  could  be  changed,  indicated  that 
the  current  in  the  sphere  persisted  in  the  original 
direction,  as  though  its  path  in  the  superconductor 
was  fixed.  The  Hall  effect  is  absent  in  supercon¬ 
ductors,  but  can  be  restored  by  increasing  tho  field 
above  the  threshold  value.  It  is  suggested  that  the 
path  is  ruptured  by  the  increased  field  and  that  this 
condition  is  necessary  for  the  transference  of  electrons 
from  one  atom  to  another.  Measurements  between 
1-85°  and  3-42°  Abs.  show  that  a  linear  relation  exists 
between  the  threshold  value  of  the  field  and  the  tem¬ 
perature  of  the  form  BT—IJQ-\-CnTT,  where  CnT  is  a 
universal  constant  and  H0  a  constant  of  the  material. 
X-Ray  photographs  of  lead  in  the  normal  and  super¬ 
conducting  states  show  no  difference  in  structure. 
Langevin’s  suggestion  of  a  phase  change  is  rejected, 
and  it  is  suggested  that  a  change  in  the  trajectory  of 
the  electrons  without  alteration  of  the  nuclei  occurs. 
A  number  of  metals  have  been  tested  for  super¬ 
conductivity.  Indium  shows  a  sharp  discontinuity  at 
3-41°  Abs.;  sodium  and  potassium  show  no  effect 
down  to  1-5°  Abs. ;  the  results  with  cadmium,  ger¬ 
manium,  and  gallium  are  uncertain.  It  is  suggested 
that  superconducting  metals  form  a  special  class,  like 
the  ferromagnetic  materials.  Attention  is  directed  to 
their  unusually  wide  atomic  spacing,  giving  a  largo 
free  path  for  the  electrons.  C.  J.  Smitiiells. 

Magnetostriction  in  "permalloy.”  L.  W. 
McKeehan  and  P.  P.  Cioeei  (Physical  Rev.,  1926, 
[ii],  28, 146 — 157 ;  cf.  A.,  1925,  ii,  945). — The  magnet¬ 
isation  and  magnetostriction  of  iron,  nickel,  and 
seven  nickel-iron  alloys  (“  permalloys  ”)  of  varying 
nickel  content  have  been  measured  in  fields  up  to 
40  gauss.  The  magnetostriction  of  the  alloys  con¬ 
taining  74,  SO,  and  84%  of  nickel  were  measured  also 
under  an  applied  tension  of  3600  lb./sq.  in.  The 
metal,  in  the  form  of  wire  1  mm.  in  diameter,  was 
stretched  vertically  within  a  solenoid  52  cm.  long. 
Brass  sleeves  were  clamped  to  the  wire,  leaving  a 
central  portion  12  cm.  in  length  on  which  the  deter¬ 
minations  were  made.  The  change  in  length  was 
measured  by  a  combination  of  a  mechanical  lever,  an 
optical  lever,  a  multiple  slit,  and  a  photo-electric  cell, 
giving  a  magnifying  power  of  about  2x10®.  The 
magnetostriction-magnetisation  curves  have  an 
initial  slope  of  zero  in  all  cases.  The  magnetostriction 
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approaches  a  limiting  value  when  the  field  is  sufficient 
to  produce  magnetic  saturation.  Permalloys  with 
more  than  81  %  of  nickel  show  a  contraction,  and  those 
with  less  than  81%  an  expansion  on  magnetisation. 
The  limiting  values  of  magnetostriction,  when  plotted 
against  composition,  fall  on  a  smooth  curve.  Tension 
increases  the  contraction  and  diminishes  the  expansion 
occurring  on  magnetisation.  It  causes  a  reversal  in 
the  sign  of  magnetostriction  in  permalloy  with  80% 
of  nickel,  a  small  contraction  preceding  the  final  small 
expansion.  A.  B.  Manning. 

Significance  of  magnetostriction  in  ‘ 1  perm¬ 
alloy."  L.  W.  McIvemhan  (Physical  Rev.,  1926, 
[ii],  28,  158 — 166;  cf.  preceding  abstract). — The 
results  of  the  preceding  paper  are  in  qualitative  agree¬ 
ment  with  the  author’s  theory  of  atomic  magneto¬ 
striction  (A.,  1925,  ii,  944).  The  effect  of  tension  on 
magnetostriction  and  on  other  magnetic  properties 
of  the  alloys  is  explained  on  the  assumption  that 
mechanical  stresses  produce  an  orientation  of  the 
magnetic  axes  of  iron  and  nickel  atoms  similar  to  that 
produced  by  a  magnetic  field.  A  connexion  between 
magnetic  hysteresis  and  mechanical  hysteresis  is 
suggested,  and  the  molecular  field  postulated  by 
Weiss  is  interpreted  as  the  integrated  effect  of  local 
mechanical  stresses.  A.  B.  Manning. 

Variation  of  paramagnetism  with  temperature. 
B.  Cabrera  and  J.  Palacios  (Anal.  Pis.  Quim.,  1926, 
24,  297 — 317). — Mathematical.  The  classical  theory 
of  Langevin,  although  otherwise  successful,  does  not 
give  a  satisfactory  interpretation  of  the  influence  of 
temperature.  Cabrera  has  already  (A.,  1925,  ii,  1107) 
suggested  a  possible  mechanism  of  the  temperature 
effect.  Extending  this  suggestion,  it  is  assumed  that 
the  magnetic  axis  can  occupy  only  a  limited  number 
of  positions  determined  by  atomic  configuration  and 
environment.  Statistical  methods  lead  to  a  general 
formula  for  the  magnetic  moment,  which  reduces  to 
the  classical  Langevin  formula  when  the  magnetic 
axis  can  take  up  any  position  whatsoever,  and  under 
certain  conditions  is  identical  with  the  Curie-Weiss 
law.  J.  S.  Carter. 

Spectral  emissivities  of  tantalum,  platinum, 
nickel,  and  gold  as  a  function  of  temperature, 
and  the  m.  p.  of  tantalum.  A.  G.  Worthing 
(Physical  Rev.,  1926,  [ii],  28,  174—189;  cf.  A.,  1925, 
ii,  759). — The  spectral  emissivities  of  tantalum  have 
been  determined  by  (a.)  the  tubular  filament,  ( b )  the 
reflectivity,  and  (c)  the  comparison  at  contact  methods. 
For  0-665  g,  the  smoothed  values  at  300°,  1500°,  and 
2700°  Abs.  are  0-493,  0-438,  and  0-394,  respectively; 
for  0-463  g,  0-56,  0-50,  and  0-43.  The  present  values 
at  incandescence  are  lower  than  those  previously 
recorded.  Probable  sources  of  error  in  emissivity 
determinations,  however,  are  such  as  to  indicate  that 
these  lower  values  are  the  more  trustworthy.  The 
results  have  been  used  to  construct  a  temperature 
scale  for  tantalum,  i.e.,  the  difference  between  bright¬ 
ness  temperature  and  true  temperature  as  a  function 
of  the  former.  Two  determinations  of  the  m.  p. 
of  tantalum  by  the  contact  method,  using  tungsten 
as  the  known  material,  gave  3300°  Abs.  The  spectral 
emissivity  of  platinum  increases  linearly  with  temper¬ 


ature  ;  that  of  nickel  remains  constant.  The  spectral 
emissivity  of  gold  for  0-665  and  0-535  g  increases  with 
temperature,  whilst  that  for  0-460  g  remains  constant. 

A.  B.  Manning. 

Physical  properties  of  well-seasoned  molyb¬ 
denum  and  tantalum  as  a  function  of  temper¬ 
ature.  A.  G.  Worthing  (Physical  Rev.,  1926,  [ii], 
28,  190—201). — The  specific  resistance,  radiation 
intensity,  and  thermal  expansion  of  molybdenum  and 
tantalum  have  been  measured  over  a  wide  range  of  tem¬ 
perature  up  to  about  2800°  Abs.,  making  use  of  their 
known  temperature  scales  (A.,  1925,  ii,  759,  and  pre¬ 
ceding  abstract).  The  metals  were  in  the  form  of  well- 
seasoned  filaments  in  highly-evacuated  lamps.  The 
molybdenum  used  was  of  a  high  degree  of  purity,  as 
shown  by  its  average  temperature  coefficient  of 
resistance  between  0°  and  100°  (cf.  Geiss  and  van 
Licmpt,  A.,  1923,  ii,  866).  For  tantalum,  a  lamp 
was  made  from  the  same  wire  used  in  determining 
the  spectral  emissivity  (preceding  abstract).  The 
logarithm  of  the  specific  resistance  is  nearly  a  linear 
function  of  the  logarithm  of  the  temperature,  the  value 
of  TIp.dpjdT  being  1-145  for  molybdenum  (above 
1000°  Abs.)  and  0-785  for  tantalum  (1500 — 2800° 
Abs.).  The  thermal  expansion  of  molybdenum  is 
given  by  AL/L=5-00xl0-«(T-300)+10-5xl0-10 
(T—  300)2,  and  of  tantalum  by  AL/L=6-60X  10'6 
(77-300)+5-2xl0-lo(T-300)2.  A  number  of 
related  physical  quantities  (emissivities,  brightness 
temperatures,  etc.)  have  been  calculated  from  the 
data  obtained.  Comparison  measurements  on 
moderately  pure  and  very  pure  molybdenum  showed 
no  appreciable  variation  in  radiation  properties,  but 
appreciable  differences  appeared  in  their  specific 
resistances.  A.  B.  Manning. 

Temperature  scale  for  tungsten.  H.  A.  Jones 
(Physical  Rev.,  1926,  [ii],  28,  202— 207).— The  specific 
resistance  of  tungsten  and  the  rate  of  radiation  from 
a  tungsten  filament  have  been  determined  over  a  range 
of  temperature  from  273°  to  3655°  Abs.  For  the  range 
from  273°  to  1500°  Abs.,  measurements  were  made  of 
the  resistance  of  tungsten  filaments  placed  in  a  con¬ 
stant-temperature  compartment  of  an  alundum 
resistance  furnace,  through  which  a  stream  of  pure 
dry  hydrogen  was  passed.  The  temperatures  were 
measured  by  a  chromel-alumel  thermocouple.  For 
the  higher  range,  1200 — 3655°  Abs.,  tungsten  filaments 
were  mounted  in  lamp  bulbs  and  their  resistances 
measured,  temperatures  being  determined  by  an 
optical  pyrometer.  The  specific  resistance  varied 
from  5-00  X 10'6  at  273°  Abs.  to  117-1 X 10'6  ohm/cm. 
at  3655°  Abs.  Lamps  of  the  same  type  were  used  to 
measure  the  rate  of  radiation  from  the  filament.  This 
varied  from  0-000016  watt/cm.2  at  300°  to  399-4  at 
3655°  Abs.  A.  B.  Manning. 

Reflecting  powers  of  some  metal  sulphides. 
K.  Asagoe  and  N.  Ktjmagai  (Mem.  Coll.  Sci.  Kyoto, 
1926,  9,  439 — 450). — The  reflecting  powers  of  seven 
metal  sulphides  were  examined  in  the  ultra-violet 
region,  the  angle  of  incidence  being  45°.  Galena  and 
stibnite  had  the  highest  reflecting  power.  The  reflect¬ 
ing  powers  of  zinc  blende  and  galena  decreased  after 
4  months’  storage  in  a  desiccator.  These  two  minerals, 
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and  also  ckalcopyrite,  showed  a  maximum  reflexion 
near  2500  A.  No  relationship  between  the  photo¬ 
electric  activities  of  the  sulphides  and  the  reflecting 
powers  was  apparent.  S.  K.  Tweedy. 

Physical  properties  of  tungsten  at  high  tem¬ 
peratures.  C.  Zwikker  (Arch.  Neerland.,  1925, 
IIIa,  9,  207 — 339). — A  number  of  physical  proper¬ 
ties  of  tungsten  have  been  re-determined  as  a  function 
of  the  temperature,  and  the  values  compared  with 
those  of  other  workers  (cf.  Forsythe  and  Worthing, 
Astrophys.  J.,  1925,  61,  146).  The, results  include 
measurements  between  1200°  Abs.  and  the  m.  p.  of 
specific  resistance,  total  radiation  intensity,  bright¬ 
ness,  spectral  emissivity,  colour  temperature,  therm¬ 
ionic  emission,  rate  of  vaporisation,  thermal  con¬ 
ductivity,  and  Thomson  effect.  Measurements  of 
the  brightness  of  a  black  body  between  1300°  and 
2600°  Abs.  arc  also  given.  End  losses  due  to  the 
cooling  of  a  filament  by  the  lead-in  wires  have  been 
determined.  Values  are  given  for  filaments  of 
various  dimensions  between  1800°  and  2800°  Abs. 

C.  J.  Smithells. 

International  low-temperature  scale.  W.  H. 
Keesom  and  H.  K.  Onnes  (Arch.  Neerland.,  1925, 
IIIa,  9,  114 — 142). — A  detailed  account  of  the  present 
position  concerning  low- temperature  standards. 
Among  matters  discussed  are :  reduction  of  gas- 
thermometric  scales  to  the  international  scale,  cor¬ 
rection  of  the  international  helium  scale,  the  inter¬ 
national  hydrogen  thermometer  and  its  correction. 
Provisionally  the  basis  of  the  Kelvin  scale  is  accepted 
as  a^O-00366174  (a,- ^=0-0036614),  and  thus  0°= 
273-091  or  more  approximately  273-09°  Abs. 

R.  A.  Morton. 

Specific  heat  of  ferromagnetic  substances. 
W.  Sucksmith  and  H.  H.  Potter  (Proc.  Roy.  Soc., 
1926,  A,  112,  157 — 176). — The  specific  heats  of  nickel 
and  Heusler’s  alloy  have  been  determined  by  the 
method  of  Nernst  and  Eucken  at  temperatures  up  to 
410°,  and  simultaneously  the  magnetisation  has  been 
measured  by  the  ballistic  method.  In  each  case,  the 
specific  heat  reaches  a  maximum  at  the  critical 
point,  but,  contrary  to  the  requirements  of  the  Weiss 
theory  of  ferromagnetism,  beyond  that  point  it  falls 
continuously,  not  discontinuously.  Quenching  the 
alloy  from  about  400°  raises  the  critical  temperature 
by  8°.  R.  Cuthill. 

Solid  helium.  W.  H.  Keesom  (Compt.  rend., 
1926, 183,  26 — 27). — A  brass  tube  connected  with  two 
German-silver  tubes  was  filled  with  helium  under 
pressure  and  placed  in  a  bath  of  liquid  helium,  the 
German-silver  tubes  projecting  partly  therefrom. 
The  (absolute)  temperatures  and  pressures  at  which 
the  system  became  blocked  were  taken  to  be  points 
on  the  fusion  curve,  and  are  approximately  as  follows  : 
1-1°,  2-6  atm. ;  2-2°,  50  atm. ;  3-2°,  S6  atm. ;  4-2°, 
150  atm.  Helium  was  also  frozen  in  a  glass,  tube. 
In  one  experiment,  both  the  solid  and  liquid  were 
present  together,  but  no  boundary  surface  between 
these  phases  could  be  observed ;  probably  the  indices 
of  refraction  of  solid  and  liquid  helium  are  very  close 
■to  each  other.  L.  F.  Gilbert, 


Fusion  curve  of  helium.  W.  H.  Keesom  (Compt. 
rend.,  1926, 183, 189 — 190;  cf.  preceding  abstract). — 
The  above  curve  has  been  followed  over  the  range  of 
pressures  140-5 — 25-3  atm.,  corresponding  with  a 
temperature  range  of  4-21 — 1-13°  Abs. 

R.  Cothill. 

Active  nitrogen.  I.  Its  nature  and  heat  of 
formation.  E.  J.  B.  Willey  and  E.  K.  Rideal 
(J.C.S.,  1926,  1804 — 1812). — The  heat  of  formation  of 
active  nitrogen  has  been  determined  by  causing  a 
current  of  the  activated  gas  to  react  with  nitric  oxide 
in  a  calorimeter  and  measuring  the  heat  evolved  and 
the  amount  of  nitrogen  peroxide  produced.  A  second 
method  was  used  also,  in  which  the  heat  developed 
in  the  calorimeter  when  the  activated  nitrogen  reacts 
with  nitric  oxide  is  compared  with  that  produced 
when  it  undergoes  catalytic  decay  in  the  presence  of 
oxygen.  The  mean  value  obtained  for  the  heat  of 
formation,  42,500  cal./g.-mol.  (about  2-0  volts), 
supports  the  hypothesis  that  active  nitrogen  is  nitrogen 
in  a  metastable  molecular  form.  Observations  of  the 
effect  of  various  gases  in  extinguishing  the  fluorescence 
of  active  nitrogen  indicate  that  only  those  for  which 
the  critical  increments  are  less  than  a  value  approx¬ 
imately  equal  to  the  above  heat  of  formation  have  a 
positive  effect.  A.  B.  Manning. 

Thermal  study  of  electrolytic  lead.  Allotropy 
of  lead.  A.  Travers  and  Houot  (Compt.  rend., 
1926, 183, 359 — 361). — From  the  dilatometric  study  of 
electrolytic  lead  of  purity  99-79%,  it  is  concluded  that 
some  of  the  impurities  (e.g.,  tin)  are  in  solid  solution 
in  the  metal.  If  the  lead  is  heated,  a  transition 
occurs  from  the  two-  to  the  one-phase  zone,  the  latter 
corresponding  with  a  solid  solution ;  the  dissolved 
constituent  is  then  precipitated  as  the  alloy  contracts. 
Breaks  in  the  temperature-dilatation  curves  at  60°  and 
180°  indicate  the  existence  of  three  allotropes  of  lead, 
ordinary  lead  being  a  mixture  of  two  of  these. 

J.  Grant. 

Precision  measurements  of  heats  of  vaporis¬ 
ation  at  low  pressures  and  temperatures.  E. 
Donath  (Z.  Elektrochem.,  1926,  32,  316 — 317). — An 
apparatus  is  described  for  the  measurement  of  heats 
of  vaporisation  or  sublimation  at  low  temperatures 
and  pressures  with  an  accuracy  of  about  0-1%. 
Preliminary  measurements  have  been  made  with 
carbon  dioxide  and  ammonia  and  the  data  used  to 
calculate  values  of  Cp.  The  value  of  Cv  for  carbon 
dioxide  at  155°  Abs.  is  7-0±0-4,  and  for  ammonia  at 
178-5°  Abs.  8-25fi:0-55.  The  results  are  discussed 
briefly.  J-  S.  Carter. 

Calorimetric  researches.  Determination  of 
the  heats  of  combustion  of  volatile  substances 
in  the  calorimetric  bomb.  P.  E.  Verkade  and 
J.  Coops  (Rec.  trav.  chim.,  1926,  45,  545 — 551 ;  cf. 
A.,  1925,  ii,  490).- — Complete  combustion  of  the  sub¬ 
stance  under  investigation  is  ensured  by  placing  it  in 
a  thin  glass  bulb,  on  the  outside  and  in  the  short  neck 
of  which  80 — 90  mg.  of  paraffin  oil  are  dropped.  The 
whole  is  placed  in  the  bomb  in  a  deep  platinum 
crucible,  and  ignited  by  means  of  a  weighed  cotton 
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thread  connecting  the  bulb  to  the  ignition  spiral.  The 
increase  in  pressure  on  admitting  the  oxygen  and 
the  downward  direction  of  the  explosion  lessen  the 
chance  of  evaporation  of  the  liquid,  and  complete 
combustion  is  ensured  by  the  bursting  of  the  bulb  in 
the  middle  of  the  flaming  paraffin.  The  remains  of 
the  bulb,  and  sometimes  a  little  unburnt  carbon,  are 
left  in  the  crucible,  and  the  carbon  is  determined  from 
the  difference  in  weight  after  ignition.  The  method 
gives  results  agreeing  with  those  of  Richards  and 
Davis  (A.,  1920,  ii,  589),  and  may  also  be  applied  to 
readily  oxidisable  or  saponifiable  substances,  and  to 
hygroscopic  and  solid  substances  of  low  m.  p. 

J.  Grant. 

Vapour  pressure  and  heat  of  evaporation  at 
low  temperatures.  J.  E.  Verschaitelt  (Arch. 
Nderland.,  1924,  IIIa,  8,  109 — 135). — A  discussion  at 
length  of  the  accuracy  at  low  temperatures  of  the 
equation  connecting  vapour  pressure  and  molecular 
heat  of  evaporation  :  d  log  pjdT=XjRT2  in  view  of 
its  importance  in  the  calculation  of  the  chemical 
constant  from  data  obtained  at  very  low  temperatures. 

C.  J.  Smithells. 

Vapour  pressure  of  anhydrous  oxalic  acid. 
W.  A.  Noyes,  jun.,  and  D.  E.  Wobbe  (J.  Amer.  Chem. 
Soc.,  192G,  48,  1882 — 1887). — The  vapour  pressure  of 
anhydrous  oxalic  acid,  determined  between  60°  and 
105°  by  a  dynamic  method,  is  given  by  the  equation 
logp(mm.)==12-22292— (4726-9499/T).  The  molar 
heat  of  sublimation  is  thus  nearly  constant  at  21,650 
cal.  Tho  specific  heat  of  the  vapour  is  believed  to 
be  not  very  different  from  that  of  the  solid. 

S.  K.  Tweedy. 

Variation  of  pressure  with  temperature  in 
evacuated  vessels.  N.  R.  Campbell  (Phil.  Mag., 
1926,  [vii],  2,  369 — 383). — Vessels,  both  of  glass  and 
metal-coated  glass,  after  being  well  exhausted  at  a 
temperature  of  not  less  than  3S0°,  have  been  repeatedly 
subjected  to  three  operations :  (a)  heating  at  a 

temperature  Ta  between  50°  and  200°;  (6)  cooling 
to  Tb  between  13°  and  20°;  (c)  “clean-up”  or 
reduction  of  pressure  to  pc  by  the  passage  of  a 
thermionic  discharge  from  a  heated  tungsten  filament 
to  a  nickel  anode.  The  results  are  of  importance  for 
high  vacuum  technique,  and  indicate  that  it  is 
impossible  to  make  a  vessel  with  bare  glass  walls  in 
which  the  pressure  will  remain  permanently  as  low 
as  10"6  mm.  in  such  conditions  as  usually  prevail  in 
practice.  The  pressure  can  be  reduced  to  10"8  mm. 
by  the  clean-up,  but  a  very  moderate  rise  of  temper¬ 
ature  will  restore  the  original  value.  This  behaviour 
is  attributed  to  the  diffusion  of  gas  through  the  walls 
of  the  vessel.  On  the  other  hand,  by  coating  the 
walls  with  evaporated  metal,  and  taking  care  that 
the  pressure  during  evaporation  is  as  low  as  possible, 
it  is  easy  to  obtain  vessels  in  which  the  pressure  at 
20°  is  permanently  less  than  10'7  mm.  and  not  more 
than  10"6  mm.  at  120°,  M.  S.  Burr. 

Phenomena  in  dilute  gases.  T.  Sexl  (Ann 
Physik,  1926,  [iv],  80,  515 — 523).— Mathematical,' 
extending  the  work  of  Baule  (A.,  1914,  ii,  425). 

R.  A.  Morton. 


Isotherms  of  hydrogen,  of  nitrogen,  and  of 
hydrogen-nitrogen  mixtures,  at  0°  and  20°,  up 
to  a  pressure  of  200  atm.  T.  T.  H.  Verschoyle 
(Proc.  Roy.  Soc.,  1926,  A,  111,  552 — 576). — Previous 
determinations  of  the  isotherms  of  hydrogen  and 
nitrogen  are  critically  discussed.  The  apparatus 
used  for  the  present  determinations  is  based  on  that 
used  at  Leiden  (Comm.  Phys.  Lab.,  Leiden,  97a  etc.). 
The  piezometer  was  of  steel  and  was  of  the  divided 
pattern,  designed  primarily  for  use  at  low  temper¬ 
atures.  It  was  permanently  mounted,  the  normal 
volume  being  determined  in  a  volumenometer.  The 
position  of  the  mercury  was  determined  by  measuring 
the  resistance  of  a  fine  platinum  wire  stretched  down 
the  centre  of  the  tube,  the  relation  between  volume 
and  resistance  being  obtained  by  compressing  a 
known  volume  of  hydrogen  and  measuring  the 
resistance  at  several  pressures.  The  accuracy  of 
determination  of  the  isotherms  is  estimated  at  1  in 
1000.  The  results  are ,  expressed  by  the  equation 
pv=A-{-Bp-\-Cp2.  When  p  is  expressed  in  inter¬ 
national  atm.  and  v  in  terms  of  the  normal  volume, 
the  values  of  A,  B,  and  C  for  hydrogen  at  0°  are 
0-99937,  0-6263 X  10'3,  and  0-168  XlO"6,  respectively; 
for  nitrogen  at  0°,  1-00049,  —0-4961 X 10"3,  and 
3-334  X 10"6 ;  and  for  the  50%  mixture  at  0°,  0-99969, 
0-3067  XlO"3,  and  1-147  xlO"6.  The  corresponding 
figures  at  20°  for  hydrogen  are  1-07257,  0-6505 XlO"3, 
and  0-069  X 10"6 ;  for  nitrogen,  1-07370,  —0-2798  X 10"3, 
2-S00xl0"6;  and  for  tho  50%  mixture,  1-07291, 
0-3979  X 10'3,  and  0-933  X 10" G,  respectively.  There  is 
no  justification  for  assuming  the  pv  values  for  a 
mixture  to  be  a  linear  function  of  the  composition, 
at  least  when  the  critical  temperatures  of  the  com¬ 
ponent  gases  are  widely  different. 

A.  B.  Manning. 

Equation  of  state  of  solid  substances  in  con¬ 
nexion  with  the  general  expression  for  the  energy. 
<J.  J.  van  Laar  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1926, 29, 497 — 514 ;  cf.  this  vol.,  570). — Mathematical. 
The  equation  of  state  valid  at  high  temperatures  is 
modified  so  that  it  may  be  applicable  to  matter  at 
moderately  high  and  at  very  low  temperatures. 
The  cases  of  copper  at  1083°  and  20°  and  of  benzene 
at  its  f.  p.  are  discussed,  and  finally  that  of  copper 
near  the  absolute  zero,  the  coefficient  of  expansion 
and  specific  heat  being  calculated  at  about  —253°,  in 
good  agreement  with  the  observed  values. 

G.  M.  Bennett. 

Molecular  association  and  the  equation  of 
state.  M.  F.  Carroll  (Phil.  Mag.,  1926,  [vii],  2, 
3S5 — 402). — Theoretical.  An  attempt  is  made  to 
show  that  all  substances  are  associated,  even  the 
inert  gases,  provided  the  temperature  is  low  and  the 
pressure  high.  It  is  assumed  that  the  discrepancy 
between  van  der  Waals’  equation  as  applied  to  actual 
fluids  and  the  true  equation  of  state  depends  entirely 
on  association.  Considering  only  the  simple  case  of 
association  to  double  molecules,  a  modified  equation 
is  derived  and  various  applications  of  it  are  discussed. 

M.  S.  Burr. 

Density  of  carbonado  and  lustre  carbon, 
W.  A.  Roth,  G.  Naeser,  and  O.  Dopke  (Ber.,  1926. 
59,  [2?],  1397 — 1399). — A  specimen  of  carbonado  had 
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d16'85  3.457  and,  judged  from  density  and  heat  of 
combustion,  appeared  to  consist  of  about  3-5%  of 
amorphous  carbon  and  96-5%  of  white  diamond. 
The  values  d  1-878  and  2-02  were  found  for  black  and 
grey  lustre  carbon ;  the  latter  specimen  was  pre¬ 
pared  at  the  higher  temperature.  Homogeneous 
specimens  are  very  difficult  to  prepare. 

H.  Wren. 

Measurement  of  the  viscosity  of  pure  liquids. 
J.  Duclaux  and  J.  Errera  (Bull.  Soc.  chim.  Belg., 
1926,  35,  198 — 203). — Further  work  with  the 
apparatus  previously  described  (A.,  1925,  ii,  1048) 
shows  that  constant  results  are  obtained  with  the  same 
liquid,  that  the  duration  of  flow  is  inversely  propor¬ 
tional  to  the  pressure,  and  proportional  to  the  viscosity 
referred  to  that  of  ether  for  acetone,  carbon  tetra¬ 
chloride,  xylene,  and  amyl  alcohol. 

J.  M.  Gotland. 

Method  of  measuring  viscosity  at  higher  tem¬ 
peratures.  H.  M.  Mercer. — See  B.,  1926,  653. 

Rate  of  flow  of  various  gases  through  a  porous 
wall.  J.  Sameshima  (Bull.  Chem.  Soc.  Japan,  1926, 1, 

5 — 8). — The  rates  of  effusion  of  several  gases  through 
a  porous  plate  0-15  cm.  thick  have  been  measured. 
With  a  plate  of  this  thickness,  the  simple  diffusion 
laws  do  not  hold,  and  an  expression  involving  both 
the  viscosity  of  the  gas  and  its  mol.  wt.  is  necessary 
to  express  the  results.  The  simple  law  was  found  to 
apply  when  the  earthenware  plate  was  replaced  by  a 
perforated  platinum  plate.  S.  Barratt. 

Surface  tension  of  liquid  metals.  I.  Tin 
and  lead.  L.  L.  Birctjmshaw  (Phil.  Mag.,  1926, 
[vii],  2,  341 — 350). — The  surface  tensions  of  liquid  tin 
and  lead  have  been  determined  by  the  method  of 
maximum  bubble  pressure,  at  temperatures  from  the 
m.  p.  to  approximately  1000°.  The  values  at  the 
lower  temperatures  agree  very  well  with  those  found 
by  Hogness  (A.,  1922,  ii,  29),  but  the  temperature 
coefficient  for  the  surface  tension  of  tin  obtained  by 
him  has  not  been  confirmed.  The  increase  with 
temperature  of  the  relationship  yl fD,  where  y  is  the 
surface  tension  and  D  the  density,  indicates  that  both 
these  metals  in  the  liquid  state  may  be  highly 
associated  (cf.  Sugden,  A.,  1924,  ii,  153). 

M.  S.  Burr. 

Elasticity  coefficients  and  the  thermodynamic 
integration  factor  for  the  solid  state.  A.  Press 
(Phil.  Mag.,  1926,  [vii],  2,  431 — 436). — Mathematical. 
Supplementing  the  work  of  Griineisen  and  Ratnovski 
(cf.  Andrews,  ibid.,  1925,  [vi],  50,  667). 

M.  S.  Burr. 

Methods  of  physico-chemical  research  at  very 
high  temperatures.  P.  M.  Jaeger  (Bull.  Soc. 
chim.  Belg.,  1926,  35,  211 — 228). — A  lecture  delivered 
on  May  2,  1926. 

Diffusion  of  helium  and  hydrogen  through 
quartz  glass  at  the  ordinary  temperature. 
H.  M.  Elsey  (J.  Amer.  Chem.  Soc.,  1926,  48,  1600 — 
1601). — Clear  quartz  glass  is  permeable  to  helium 
under  a  pressure  of  100  atm.  at  the  ordinary  tem¬ 


perature.  Under  the  same  experimental  conditions, 
no  permeability  to  hydrogen  was  detected. 

M.  Carlton. 

Temperature  of  maximum  density  of  alcohol- 
water  mixtures.  J.  P.  McHutchison  (J.C.S., 
1926,  1898 — 1899). — The  influence  of  methyl,  ethyl, 
?i-propyl,  isopropyl,  and  n-butyl  alcohols  on  the 
temperature  of  maximum  density  of  water  has  been 
investigated  by  Wright’s  method  (ibid.,  1919,  115, 
119).  Ethyl  and  n-propyl  alcohols  produce  first  a  rise 
and  then,  with  increasing  concentration,  a  fall  of 
temperature  of  maximum  density.  The  others  cause 
a  fall,  but,  contrary  to  the  requirements  of  Despretz’s 
law,  there  is  no  proportionality  between  the  lowering 
of  the  maximum-density  temperature  and  the  con¬ 
centration  of  alcohol.  M.  S.  Burr. 

Miscibility  of  quaternary  mixtures  of  water 
and  alcohols.  P.  Brun  (Compt.  rend.,  1926,  183, 
207 — 210;  cf.  A.,  1925,  ii,  769). — The  system  water- 
isobutyl  aleohol-tsoamyl  alcohol  has  been  studied, 
and  miscibility  is  found  to  occur  over  two  ranges  of 
concentration  separated  by  a  range  of  immiscibility. 
Data  have  also  been  obtained  for  the  quaternary 
system  consisting  of  the  above  liquids  with  ethyl 
alcohol.  R.  Cuthill. 

Diffusion  of  solids.  P.  Henry  (Bull.  Soc.  chim., 
1926,  [iv],  39, 836 — 841 ;  cf.  Weiss  and  Henry,  A.,  1922, 
ii,  207,  487).— The  relationship  V=KaT,  where  V  is 
the  rate  of  formation  of  a  homogeneous  binary  alloy 
from  a  heterogeneous  alloy  at  temperature  T,  K  and  a 
being  constants,  is  confirmed  for  an  alloy  of  copper 
(51-7%)  and  nickel.  The  quenching  of  a  solid  solu¬ 
tion  in  the  liquid  state,  which  varies  with  the  tem¬ 
perature  of  the  alloy  and  the  rate  of  cooling,  may  be 
characterised  by  measuring  the  time  taken  for  the 
heterogeneous  quenched  alloy  to  become  homo¬ 
geneous  at  the  solidification  temperature.  Alloys 
of  antimony  were  examined  by  depositing  electro- 
lytically  silver  or  copper  on  crystals  of  antimony,  the 
whole  being  heated  in  a  vacuum  and  a  polished  section 
examined  microscopically.  With  the  copper  alloy, 
the  extent  of  interpenetration,  which  is  decreased 
by  hammering,  is  very  regular  perpendicular  to  the 
cleavage  planes,  and  less  regular,  but  twice  as  great, 
parallel  to  these  planes.  Preliminary  experiments 
carried  out  in  the  same  way  with  isomorphous  sodium 
and  silver  chlorides  and  potassium  perchlorate  and 
permanganate  yielded  positive  results. 

S.  IC.  Tweedy. 

Intermetallic  compounds,  with  special  refer¬ 
ence  to  compounds  of  tin.  I  to  V.  W.  Hume- 
Rothery  (J.  Inst.  Metals,  1926,  35,  295 — 361). — 
See  this  vol.,  356. 

Mixed  crystals.  T.  Barth  and  G.  Lunde  (Z. 
physikal.  Chem.,  1926,  122,  293 — 334). — The  struc¬ 
ture  of  various  mixed  crystals  has  been  investigated 
by  the  A- ray  method  previously  described  (this  vol., 
114).  Although  similarity  of  lattice  structure  is  a 
necessary  condition  for  the  formation  of  mixed 
crystals,  the  permissible  difference  is  greater  than  was 
formerly  supposed.  In  no  case  have  the  interference 
lines  which  would  result  from  a  regular  distribu- 
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tion  of  the  two  components  in  the  mixed  crystal  (cf. 
Laue,  Ann.  Physik,  1918,  [iv],  56,  493),  been  ob¬ 
served.  Cuprous  iodide  and  silver  iodide  form  a 
continuous  series  of  mixed  crystals,  the  lattice 
dimensions  of  which  can  be  represented  by  putting 
n=2  in  Grimm  and  Herzfeld’s  equation  (Z.  Physik, 
1923, 16,  79) :  rn~1=an~ 1 .  .T+6n_1(l— a;),  where  r  is  the 
lattice  constant  of  a  mixed  crystal  containing  x  g.- 
mol.%  of  a  constituent  of  lattice  constant  a,  and 
1—x  g.-mol.%  of  a  constituent  of  lattice  constant  6, 
and  n  is  the  index  of  repulsion.  Thallous  bromide 
and  thallous  iodide  form  a  continuous  series  of  mixed 
crystals  of  the  crystalline  form  of  caesium  chloride,  the 
lattice  constant  of  the  iodide  being  increased  by 
addition  of  small  quantities  of  the  bromide.  The 
systems  cuprous  bromide-silver  bromide  and  cuprous 
chloride-silver  chloride  manifest  only  very  slight 
miscibility.  Silver  iodide  and  silver  bromide  form  a 
continuous  series  of  mixed  crystals,  for  which,  how¬ 
ever,  the  above  equation  is  not  valid.  The  iodide  can 
crystallise  in  the  bromide  lattice,  which  is  of  the 
sodium  chloride  type,  in  amounts  up  to  50%,  whilst, 
on  the  other  hand,  the  bromide  can  be  present  as  an 
isomorphous  admixture  in  both  the  zinc  blende  and 
the  wurtzite  types  of  the  iodide.  Silver  bromide  and 
thallous  bromide  are  only  slightly  miscible,  but  a 
compound,  2AgBr,3TlBr,  has  been  isolated.  Silver 
iodide,  even  in  the  form  of  natural  argyrodite,  appears 
to  contain  crystals  of  both  the  wurtzite  and  the  zinc 
blende  type.  R.  Ctr  thill. 

Relation  between  colour  and  structure  of 
alloys.  II.  M.  Chikashige,  I.  Kuriyama,  T. 
Miyoshi,  C.  TeischO,  J.  Nose,  R.  Takeuciii,  and 
S.  Iyao  (Z.  anorg.  Chem.,  1926,  154,  333 — 352;  cf. 
A.,  1923,  ii,  30). — The  intensity  of  reflexion  of  an  alloy 
bears  a  closer  relation  to  its  structure  than  does  its 
colour.  In  general,  compounds  are  indicated  by 
maxima  on  the  intensity  curve  and  eutectics  by 
minima,  but  the  latter  may  be  displaced  in  the 
direction  of  the  less  lustrous  metal.  The  whiteness  of 
alloys  of  copper  with  antimony  increases  with  the 
antimony  content  to  a  maximum  at  Cu3Sb,  after 
which  it  falls  slightly.  The  intensity  of  reflexion  is 
depressed  by  antimony.  A  maximum  is  found  at 
Cu3Sb  and  a  minimum  for  the  alloy  which  contains 
10%  more  copper  than  the  eutectic;  there  is,  how¬ 
ever,  no  break  at  Cu2Sb.  Addition  of  aluminium  to 
copper  increases  its  whiteness  up  to  40%  of  aluminium, 
after  which  the  whiteness  falls  slightly.  The  in¬ 
tensity  curve  has  maxima  at  5%  of  aluminium  and 
at  Cu3A1  and  CuAl2.  Alloys  of  magnesium  and 
zinc  are  less  lustrous  than  their  •  components ;  there 
is  a  slight  maximum  corresponding  with  the  com¬ 
pound  Mg2Sn  and  a  minimum  on  the  tin  side  of  the 
eutectic.  The  whiteness  of  copper  is  steadily  in¬ 
creased  by  the  addition  of  silver ;  the  lustre  of  silver 
is  diminished  by  the  addition  of  copper  to  a  minimum 
at  the  eutectic.  Alloys  of  copper  with  10%  of  zinc 
are  yellow,  with  35%  red,  with  70%  white,  and  with 
more  zinc  grey.  The  intensity  curve  has  maxima  at 
10,  50,  and  80%  of  zinc.  The  intensity  curve  for 
alloys  of  tin  and  antimony  has  minima  at  8  and  89 
at.-%  of  antimony,  corresponding  with  saturated 
mixed  crystals,  and  a  sharp  maximum  at  57  at.-%; 


the  colour  curve  is  substantially  parallel  to  the 
intensity  curve.  A.  Geake. 

Separation  of  supersaturated  mixed  crystals. 
W.  Fraenkel  [with  P.  Schaller  and  (Fel.)  Quincke] 
(Z.  anorg.  Chem.,  1926,  154,  386— 394).— When  a 
silver-copper  alloy  (92%  Ag)  is  quenched  from  700 — 
750°  and  subsequently  tempered,  the  hardness  in¬ 
creases,  and  this  is  ascribed  to  the  gradual  separation 
of  copper  from  mixed  crystals  which  are  super¬ 
saturated  at  the  lower  temperatures.  Thus  at  205° 
the  hardness  rises  from  50  to  95  and  then  remains 
constant,  at  287°  it  rises  to  107  and  then  falls,  and 
at  350°  it  rises  to  78  and  subsequently  falls.  In¬ 
creasing  hardness  is  accompanied  by  decreasing 
electrical  resistance,  whether  measured  at  the 
ordinary  or  at  the  tempering  temperature.  The 
alloy  “  aeron  ”  (aluminium  with  1%  Si  and  4%  Cu), 
which  may  be  hardened  at  175°,  shows  a  similar 
decrease  in  resistance  at  this  temperature. 

A.  Geake. 

Formation  of  deformation  twins  in  eutectics. 
R.  Vogel  (Z.  anorg.  Chem.,  1926,  154,  399 — 404). — 
The  growth  of  crystals  in  the  eutectic  alloy  containing 
18%  of  zinc  and  82%  of  cadmium  may  be  either 
dendritic  or  spherolithic.  When  the  growth  is 
dendritic,  the  areas  of  growth  are  separated  by 
parallel  lines,  and  after  working,  twinning  planes 
appear  as  parallel  lines,  the  direction  of  which  changes 
at  the  boundaries  of  the  areas  of  growth.  When  the 
growth  is  spherolithic,  similar  changes  in  direction 
occur,  resulting  in  spiral  lines.  A.  Geake. 

Influence  of  small  additions  of  lead  to  gold. 
L.  Nowack  (Z.  anorg.  Chem.,  1926, 154,  395 — 398). — 
Gold  containing  0-7  or  0-06%  of  lead  is  brittle  and 
cannot  be  rolled ;  this  is  due  to  a  fine  network  of  the 
brittle  compound  Au2Pb  between  the  primary  gold 
crystals.  Ignition  at  380°,  412°,  650°,  or  900°  in  air 
or  hydrogen  increases  the  size  of  the  crystals,  but 
does  not  render  the  gold  workable.  Gold  containing 
0-006%  of  lead  behaves  normally.  Coinage  gold, 
containing  10%  of  copper,  is  similarly  affected  by 
lead.  A.  Geake. 

Behaviour  of  the  platinum  metals  towards 
silver  and  gold  during  cupellation  at  1100 — 
1200°.  W.  Truthe  (Z.  anorg.  Chem.,  1926,  154, 
413 — 428). — 500  Mg.  of  silver  or  250  mg.  of  gold 
were  cupelled  with  3  g.  of  lead  for  6  or  7  min.  at 
1150°  with  the  addition  of  amounts  of  platinum 
metals  from  0-01  to  200%  of  the  weight  of  silver  or 
gold,  respectively.  The  loss  of  silver  alone  was  10-6  mg. 
and  of  gold  alone  1-52  mg.  and  the  loss  of  mixtures  of 
these  was  approximately  as  would  be  expected.  In 
the  presence  of  considerable  amounts  of  osmium,  the 
loss  of  weight  is  greatly  increased.  The  other 
platinum  metals  have  the  reverse  effect,  duo  to  the 
retention  of  lead,  and  this  is  most  strongly  marked 
with  palladium.  Thus  when  an  equal  weight  of 
palladium  is  added  to  the  above  weights  of  silver  or 
gold,  the  excess  weights  of  the  resulting  beads  are 
244  and  129  mg.,  respectively.  A.  Geake. 

Limits  of  resistance  of  tungsten-molybdenum 
mixed  crystals.  J.  A.  M.  van  Liempt  (Rec.  trav. 
chim.,  1926,  45,  508- — 521). — Examination  of  the 
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corroding  effects  of  various  mixtures  of  acids  on  pure 
tungsten  and  molybdenum  and  of  mixed  crystals  of 
these  metals  shows  that  for  a  definite  proportion  of 
tungsten  in  the  mixed  crystal  corrosion  commences 
rapidly.  It  is  suggested  that  the  critical  value  de¬ 
pends  on  the  reagent,  and  that  where  an  oxidising 
acid  is  used  the  effect  is  due  to  the  production  of  an 
oxide,  which  then  dissolves  in  one  of  the  other  com¬ 
ponents.  The  results  cannot  be  explained  by  Tam- 
mann’s  theory,  especially  as  no  apparent  analogy 
exists  between  the  effect  of  cold- working  and  mixed 
crystallisation  on  the  electrical  and  optical  properties 
and  on  the  corrodibility  of  the  metals.  A  method 
for  the  analytical  separation  of  the  metals  by  selective 
dissolution  is  indicated.  J.  Grant. 

Change  ofvolume  of  cast  iron  on  solidification 
and  a  criticism  of  the  double  diagram  of  the 
system  iron-carbon.  K.  Honda  and  H.  Endo 
(Z.  anorg.  Chem.,  1926, 154,  238 — 252). — The  specific 
volume  of  a  cast  iron  containing  4-1 — 4-3%  of  total 
carbon,  2-8 — 3-0%  of  graphite,  and  0-8 — 2-3%  of 
silicon  varies  nearly  linearly  with  the  temperature, 
from  0-1480  at  1300°  to  0-1433  at  the  m.  p.  (1130°). 
Cast  iron  containing  4-3%  of  total  carbon,  3-08%  of 
graphite,  and  2-03%  of  silicon  -contracts  1-65%  on 
solidification.  When  the  total  carbon  content  is  kept 
constant,  and  the  silicon  and  graphite  contents 
are  diminished,  the  contraction  on  solidification 
diminishes,  and  becomes  zero  for  0-38%  of  silicon, 
2-06%  of  graphite,  and  4-1%  of  total  carbon.  When 
the  silicon  is  further  diminished  to  0-08%  and  the 
graphite  to  1-17%,  the  cast  iron  expands  1-76%  on 
solidification.  The  percentage  change  of  volume  varies 
nearly  linearly  with  the  graphite  content,  and  by 
extrapolation  the  expansion  is  about  3-6%  when 
this  is  zero.  It  is  calculated  that  pure  iron  contracts 
4-4%  when  solidified.  It  is  also  concluded  that  the 
solid  phase  separating  from  cast  iron  contains  only 
cementite,  and  that  graphite  is  formed  by  a  secondary 
reaction.  The  volume  change  on  solidification  is  the 
difference  between  the  contraction  due  to  formation 
of  solid  and  the  expansion  due  to  decomposition  of 
cementite.  The  latter  is  calculated  to  be  11-8%  of  the 
volume  of  cementite,  and  volume  changes  on  solidific¬ 
ation  are  calculated  which  are  in  reasonable  agree¬ 
ment  with  the  observed  values.  A.  Geake. 

Vapour  pressure  of  solid  sodium  and  solid 
potassium  amalgams.  F.  E.  Poindexter 
(Physical  Rev.,  1926,  [ii],  28,  208— 228).— The 
vapour  pressures  of  eight  sodium  amalgams  ranging 
in  concentration  from  1  to  15  mols.  of  mercury  to 
1  mol.  of  sodium,  and  of  three  potassium  amalgams, 
of  5,  10,  and  21  mols.  of  mercury  to  1  mol.  of  potass¬ 
ium,  have  been  determined  at  temperatures  between 
—56°  and  90°.  For  each  amalgam  the  logarithm  of 
the  pressure,  which  varied  from  about  10~8  mm.  to 
10'3  mm.,  is  an  approximately  linear  function  of  the 
reciprocal  of  the  absolute  temperature.  The  heats 
of  reaction,  calculated  by  means  of  the  van ’t  Hoff 
isochore,  varied  from  15,000  cal.  for  sodium  amal¬ 
gams  rich  in  mercury,  to  14,000  cal.  for  the  2  :  1 
amalgam,  indicating  that  most  of  the  heat  of  reaction 
between  sodium  and  mercury  is  liberated  in  the  form¬ 
ation  of  the  initial  compounds.  The  heats  of  reaction 


for  the  potassium  amalgams  were  calculated  to  be 
25,500  cal.  The  relation  of  the  heats  of  reaction  to 
the  changes  in  free  energy  and  the  temperature 
gradients  of  the  E.M.F.  of  concentration  cells  (cf. 
Richards  and  Conant,  A.,  1922,  ii,  340)  is  discussed. 
The  results  have  been  used  to  calculate  the  efficiency 
of  a  sodium  mercury  vapour  trap  (cf.  A.,  1925,  ii,  818, 
895).  A.  B.  Manning. 

Rhythmic  crystallisation  of  potassium  alum 
in  the  metastable  state.  K.  Hrynakowski  (Rocz. 
Chem.,  1926,  6,  150 — 154). — Crystals  of  alum  placed 
at  the  boundary  of  a  supersaturated  and  a  saturated 
solution  of  alum  grow  in  a  rhythmic  manner,  deter¬ 
mined  by  the  structure  of  the  successive  layers.  The 
first  is  oriented  perpendicularly  to  an  edge  of  the 
octahedron,  and  is  followed  by  a  layer  containing 
vacuoles,  without  any  apparent  arrangement,  then 
a  dendritic  layer,  next  a  layer  containing  pear-shaped 
vacuoles,  and  finally  a  bipolar  layer.  All  these  zones, 
with  the  exception  of  the  first  vacuole  zone,  are 
oriented  perpendicularly  to  the  edge  of  the  octahedron, 
and  their  relative  breadths  are  respectively  as 
2-5 . 2-6  :  2‘4  :  2"3.  R.  Truszkowski. 

Volume  changes  on  dissolution  in  the  light 
of  the  internal  pressure  theory  of  G.  Tammann, 
F.  Dreyer  (Z.  anorg.  Chem.,  1926, 154,  253 — 260). — 
From  the  equation  of  Tammann,  Aw=Aw1-f  Aw2-}- 
ASw,  whore  Aw  is  the  change  in  volume  on  dissolu¬ 
tion,  Aiq,  Aw,  the  changes  in  volume  of  the  solvent 
and  solute,  respectively,  corresponding  with  the 
changes  in  internal  pressure,  and  A2w  the  sum 
of  the  volume  changes  when  solvent  and  solute  at  the 
internal  pressure  of  the  solution  are  mixed,  the 
quantities  A2w  are  evaluated  for  the  dissolution  of 
alkali  halides  in  water  at  15°.  The  values  of  Aw  are 
taken  from  the  data  of  Happart,  the  internal  pressures 
of  solution  are  deduced  from  the  temperatures  of 
maximum  density,  and  the  corresponding  values  of 
Awx  taken  from  the  compressibility  data  of  Amagat. 
The  internal  pressure  of  water  at  15°  is  calculated  to 
be  7008  atm.,  and  those  of  salts  are  calculated  from 
Herz’s  values  at  the  b.  p.  to  be  113,  84,  61,  80,  65, 
and  47  X 103  for  sodium  chloride,  bromide,  and  iodide, 
and  potassium  chloride,  bromide,  and  iodide,  respect¬ 
ively.  The  volume  change  A2w  is  proportional  to 
the  concentration  of  the  solution,  and  for  1%  solu¬ 
tions  of  the  above  salts  is  0-82,  0-78,  0-85,  —0-05, 
0-15,  and  0-29  c.c.  per  1000  c.c.  of  solution,  respectively. 
At  20°,  the  values  for  sodium  chloride,  potassium 
bromide  and  iodide  are  0-47,  —0-10,  and  0-23, 
respectively.  A.  Geake. 

Solubility  of  iodine  in  aqueous  hydrogen  iodide 
and  the  electrolytic  dissociation  of  hydrogen 
tri-iodide.  M.  Hlasko  and  M.  Kadenac6wna 
(Rocz.  Chem.,  1926,  6,  228 — 235) — In  concentrated 
solutions  of  hydriodic  acid  saturated  with  iodine,  the 
proportion  of  hydrogen  tri-iodide  exceeds  that  of 
hydrogen  iodide;  in  solutions  of  the  latter  below 
Nj  16,  these  two  values  are  approximately  equal. 
Conductivity  measurements  indicate  that  the  iodide 
and  tri-iodide  are  dissociated  to  the  same  extent, 
viz.,  a=0-92  in  A/10  solution.  R.  Truszkowski. 
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Equilibrium  in  the  system  potassium  oxalate- 
water.  N.  Woskressenskaja  (Z.  anorg  Chem., 
1926,  155,  115 — 120). — Measurements  of  the  solu¬ 
bility  of  potassium  oxalate  have  been  made  between  the 
eutectic  temperature  (—6-34°)  and  the  b.  p.  at 
760  mm.  (107°).  A  monohydrate  separates  out  at 
or  near  the  eutectic  point.  M.  Carlton. 

Solubility  of  cholesterol  in  ethyl  and  methyl 
alcohol  at  different  temperatures.  L.  Erlandsen 
(Biochem.  Z.,  1926,  174,  53 — 54). — The  solubility  of 
cholesterol  in  methyl  and  ethyl  alcohol  has  been 
measured  between  0°  and  the  b.  p.  of  the  solvent. 
The  methyl  alcohol  solution  contains  0-34  g.  per 
100  at  0°  and  5-32  at  64-9°.  The  ethyl  alcohol 
solution  contains  0-68  g.  per  100  at  0°,  and  27-7  at 
78-8°.  E.  C.  Smith. 

Solubility  of  lead  iodide  in  solutions  of  sodium 
chloride  at  25°.  L.  J.  Burrage  (J.C.S.,  1926, 
1S96). — The  solubility  of  lead  iodide  varies  from 
0-758  g.  per  100  g.  of  solution  to  1-79  g.  for  con¬ 
centrations  of  sodium  chloride  from  zero  to  29-80  g., 
respectively.  A  further  increase  in  concentration 
of  sodium  chloride  causes  a  change  in  solid  phase 
from  lead  iodide  to  one  containing  chlorine. 

M.  S.  Burr. 

Effect  of  salts  on  the  solubility  of  glycine  and 
tyrosine.  K.  Ando  (Biochem.  Z.,  1926,  173,  426 — 
432). — Cations  increase  the  solubility  of  glycine  in 
water  at  22°  in  the  order  Rb,  K,  Na,  Li,  Ba,  Ca.  The 
influence  of  anions  is  scarcely  perceptible  in  the  case 
of  glycine,  but  with  tyrosine,  anions  in  the  series 
S04,  Cl,  Br,  I  have  increasing  influence  in  lowering 
the  solubility  of  this  amino-acid.  Whereas  with 
tyrosine  the  univalent  cations  have  practically  no 
action,  calcium  and  barium  diminish  the  solubility. 

H.  D.  Nay. 

Compounds  of  solute  and  solvent  from  parti- 
tionWoefficients.  N.  R.  Dhar  (Z.  anorg.  Chem., 
1926,  155,  42 — 48). — The  partition  coefficients  of 
substances  such  as  lithium  chloride,  silver  perchlorate, 
dimethylanvmonium  chloride,  citric  and  tartaric 
acids,  etc.,  between  water  and  a  non-aqueous  solvent 
are  much  greater  than  the  ratio  of  their  solubilities. 
Similar  results  have  been  obtained  with  caffeine, 
strychnine,  and  atropine  for  water  and  chloroform. 
The  relations  are  explained  by  assuming  the  formation 
of  a  compound  of  solute  and  solvent.  The  tendency 
to  form  such  compounds  is  the  greater  the  greater  the 
solubility  of  the  substance  concerned. 

M.  Carlton. 

Adsorption  of  water  vapour  on  a  plane  fused 
quartz  surface.  Isosteric  heats  of  adsorption 
of  water  on  silica  and  platinum.  S.  Lenher 
(J .C.S.,  1926,  1785 — 1792). — The  adsorption  of  water 
vapour  on  a  plane  quartz  surface,  at  temperatures 
from  290-8°  to  313°  Abs.,  has  been  measured  by 
a  method  ^previously  described  (McHaffie  and  Lenher, 
A.,  1925,  ii,  S54).  The  pressure  coefficient  of  adsorp¬ 
tion  is  greater  than  the  temperature  coefficient  of  de¬ 
adsorption,  since  adsorption  increases  -when  pressure 
and  temperature  are  raised  simultaneously  .  No  adsorp¬ 
tion  appears  to  take  place  until  a  definite  pressure, 


rather  near  to  saturation  pressure,  has  been  reached. 
The  results  show  that  the  silica  content,  as  well  as  the 
alkali  content,  plays  a  part  in  the  formation  of  the 
water  film  on  a  glass  surface.  The  free  energy 
changes  accompanying  the  adsorption  have  been 
calculated.  It  is  suggested  that,  at  low  pressures,  a 
gas  layer  of  unimolecular  thickness  is  built  up,  and 
that  the  adsorption  values  obtained  at  comparatively 
high  pressures  refer  to  the  formation  of  a  multimole- 
cular  liquid  layer.  The  isosteric  heats  of  adsorption  of 
water  vapour  at  constant  pressure  on  quartz  and 
platinum,  at  different  temperatures  and  for  different 
amounts  adsorbed,  have  been  calculated.  These  do 
not  refer  to  the  firmly  held  unimolecular  layer,  since 
the  temperatures  reached  are  not  high  enough  to 
remove  this.  The  heat  of  adsorption  of  this  layer  is 
probably  much  greater  than  the  latent  heat  of 
condensation.  M.  S.  Burr. 

Adsorption  of  gases  on  glass  and  silver  powder. 
E.  DtiRAtr  (Z.  Physik,  1926,  37,  419— 457).— The 
object  of  the  work  was  to  determine  the  number  of 
layers  of  molecules  in  the  adsorbed  film  and,  in 
particular,  to  test  Regener’s  hypothesis,  which  is 
found  not  to  be  supported  by  the  results.  Full  pre¬ 
cautions  were  taken  to  avoid  all  likely  sources  of 
error.  Nitrogen,  hydrogen,  and  probably  dry  air 
are  not  absorbed  by  common  glass  at  18".  Carbon 
dioxide  is  adsorbed  reversibly  and  to  an  extent  at 
760  mm.,  which  corresponds  with  16%  of  a  uni¬ 
molecular  layer.  On  powdered  silver  at  18°  and 
760  mm.,  nitrogen  and  hydrogen  form  a  layer  equi¬ 
valent  to  18%  and  5-7%  of  a  unimolecular  film, 
respectively,  whereas  air  gives  a  value  44%  and  the 
effect  is  irreversible,  probably  due  to  chemical 
action.  E.  B.  Ludlam. 

Adsotptive  powers  of  charcoal.  I.  Ogawa 
(Biochem.  Z.,  1926, 172,  249 — 261). — Sodium  chloride 
is  hydrolytically  adsorbed  by  sugar  charcoal,  the 
solution  becoming  alkaline.  Blood  charcoal,  is  in¬ 
active,  but  can  be  activated  by  heating  strongly. 
Chemical  analysis  failed  to  show  any  difference  be¬ 
tween  activated  and  inactive  charcoal,  and  no  differ¬ 
ence  could  be  detected  by  Rontgen  rays. 

C.  Rbhngton. 

Adsorption  from  solution  by  ash-free  adsorb¬ 
ent  charcoals.  I.  Purification  of  adsorbent 
charcoals.  E.  J.  .Mcller  (J.  Physical  Chem.,  1926, 
30,  1031 — 1036;  cf.  Eirth  and  Watson,  A.,  1924,  ii, 
542 ;  Bartell  and  Miller,  A.,  1922,  ii,  741). — Adsorbent 
charcoals  are  readily  purified  by  two  or  three  extrac¬ 
tions  with  hydrofluoric  acid  alone  or  admixed  with 
hydrochloric  or  sulphuric  acid.  The  ash  content 
is  reduced  to  a  few  hundredths  or  less  of  1%,  the  size 
of  particle  determining  the  limit  of  purification 
possible.  The  results  obtained  in  adsorption  experi¬ 
ments  using  these  purified  charcoals  are  free  from  the 
contradictions  shown  by  unpurified  materials.  Pro¬ 
longed  heating  removes  most  of  the  nitrogen  in  the 
charcoal.  L.  S.  Theobald. 

Absorption  of  iodine  by  various  substances. 
A.  Lottermoser  and  L.  Herrmann  (Z.  physikal. 
Chem.,  1926,  122,  1 — 27). — The  absorption  of  iodine 
from  solutions  of  iodine  and  potassium  iodide  by  basic 
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lanthanum  acetate  gels  possesses  all  the  character¬ 
istics  of  a  true  adsorption  effect.  With  increasing 
age  the  specific  adsorptive  power  of  the  gels  decreases, 
but  no  further  ageing  occurs  after  iodine  is  adsorbed. 
The  product  obtained  from  freshly-prepared  gels  is 
brown  in  colour,  but  with  older  gels  it  is  blue  or  green. 
Potassium  iodide  is  taken  up  only  to  a  small  extent, 
and  is  readily  displaced  by  iodine,  so  that  the  colour 
is  not  due  to  the  iodide.  The  absorption  of  iodine 
by  wheat  gliadin  is  a  closely  similar  process,  but  is 
complicated  by  swelling  effects.  In  the  case  of  cholic 
acid,  the  absorption  is  apparently  largely  determined 
by  the  crystalline  form ;  this  supports  the  view  that 
in  the  substance  formed  the  iodine  is  present  as  iodine 
of  crystallisation  only  (cf.  Krister,  A.,  1895,  i,  322). 
Contrary  to  the  statement  of  Wilks  (J.C.S.,  1912, 101, 
366),  the  absorption  of  iodine  from  carbon  tetra¬ 
chloride  solutions  by  calcium  hydroxide  involves 
a  chemical  reaction,  the  amount  of  iodine  taken  up 
increasing  with  increase  in  the  water  content  of  the 
hydroxide.  Using  the  oxide  instead  of  the  hydr¬ 
oxide,  however,  the  effect  is  purely  one  of  adsorption, 
whilst  with  the  carbonate  no  absorption  of  any  kind 
Occurs.  It.  CtXTHTLL. 

Adsorption  of  iodine  by  precipitated  magnesia. 
A.  Hamy  (Coinpt.  rend.,  1926,  183,  129— 131).— The 
reversible  formation  of  a  reddish-brown  coloration  by 
the  action  of  iodine  on  magnesia  is  assisted  if  the 
latter  is  freshly  precipitated  and  if  the  mixture  is 
stirred.  The  precipitate  is  rapidly  decolorised  by 
alcohol,  the  colour  being  due  to  adsorption  of  I2 
molecules,  in  a  quantity  ( q )  which  varies  with  the 
concentration  ( C )  of  iodine  in  the  solution  according 
to  q=aGj(PjJrG),  where  a  and  p  are  constants. 
Since  molecules  of  tri-iodide  may  be  present  in  solu¬ 
tions  containing  more  iodine,  this  equation  must  be 
modified.  It  is  shown  that  the  adsorbed  iodine  forms 
an  incomplete  unimolecular  layer  around  the  adsorb¬ 
ing  substance.  The  curves  connecting  the  concen¬ 
trations  of  iodine  in  the  solution  and  in  the  precipitate 
are  straight  lines  for  concentrations  of  iodine  in  the 
liquid  of  more  than  0-69  X 10'3  g.  per  litre. 

J.  Grant. 

Adsorption  and  reaction.  I.  Setting  of 
plaster  of  Paris.  H.  A.  Neville  (J.  Physical 
Ohern.,  1926,  30, 1037 — 1042 ;  cf.  Cavazzi,  A.,  1913,  ii, 
136:  Traube,  A.,  1919,  ii,  499;  Ostwald  and  Wolski, 
A.,  1921,  ii,  47). — The  setting  of  plaster  of  Paris  has 
been  studied  tliermometrically,  the  maximum  shown 
on  the  time-temperature  curves  being  taken  as  the 
time  of  setting.  Setting  occurs  in  two  stages,  (a)  ad¬ 
sorption,  accompanied  by  a  contraction  in  volume 
and  a  slight  heat  effect,  and  (6)  a  resulting  exothermic 
chemical  reaction  between  the  adsorbed  liquid  and 
the  adsorbent  (i.e.,  formation  of  crystals  of  gypsum), 
with  an  attendant  increase  in  volume.  The  accelerat¬ 
ing  effect  of  the  addition  of  20  common  inorganic 
substances  on  the  time  of  setting  has  also  been  studied. 
The  order  of  accelerating  effect  of  cations  is 
K>NH4>Na>Li;  Zn=Cu>Mg;  the  slight  limiting 
effect  of  the  anions  is  I>N03>Br>Cl.  Contrary  to 
Rohland  (A.,  1908,-  ii,  842),  the  accelerating  effect  is 
due,  not  to  the  increased  solubility  of  calcium  sulphate, 


but  to  the  colloidal  nature  of  the  mixture  of  plaster  of 
Paris  and  water.  L.  S.  Theobald. 

Adsorbent  properties  of  cellulose  nitrate.  J. 
Duclatxx  (Rev.  gin.  Colloid.,  1926,  4,  137 — 142). — 
Cellulose  nitrate  of  about  11  -5%  nitrogen  content, 
soluble  in  ether-alcohol,  is  best  applied  as  an  adsorbent 
in  the  form  of  sheets  of  calico  impregnated  with  the 
nitrate.  Basic  dyes,  especially,  are  strongly  adsorbed 
from  aqueous  solutions ;  thus  methylene-blue  is  taken 
up  to  the  extent  of  5%  by  weight  of  the  adsorbent. 
Caramel  and  alizarin,  although  acidic,  are  also  readily 
adsorbed.  Impregnated  filters  as  described  may  be 
superposed  in  any  number,  and  are  useful  for  adsorbing 
dyes  from  large  volumes  of  dilute  aqueous  solution; 
subsequently  the  adsorbed  material  may  be  recovered 
by  extraction  with  alcohol.  W.  A.  Caspari. 

Adsorption  of  dissolved  substances.  I.  A. 
CiiARRiotr  (J.  Chim.  phys.,  1926,  23,  621 — 647). — 
The  effect  of  concentration,  temperature,  washing, 
and  other  factors  on  the  adsorption  of  various  in¬ 
organic  substances  from  aqueous  solution  has  been 
studied,  more  especially  with  a  view  to  the  elimination 
of  adsorption  errors  from  analytical  processes.  The 
amount  of  lime  adsorbed  by  ferric  hydroxide  precipit¬ 
ated  by  the  addition  of  ammonia  to  a  solution  of  an 
iron  salt  in  the  presence  of  calcium  salts  depends  on  the 
quantity  of  calcium  hydroxide  produced  in  accord¬ 
ance  with  the  equation,  CaCl2+2NH3+2H20 
2NH4Cl-f  Ca(OH)2,  since  it  increases  with  increase  in 
the  concentration  of  calcium  chloride  present,  at 
first  rapidly,  and  then  more  slowly,  but  does  not 
approach  a  limit;  whilst  addition  of  ammonium 
chloride  causes  a  continual  decrease  in  the  adsorption. 
Increase  in  the  concentration  of  ammonia  causes 
initially  an  increase  in  adsorption,  due  to  the  normal 
mass  action  effect  in  the  above  equation,  followed 
by  a  decrease,  since  larger  concentrations  of  ammonia 
combine  with  the  calcium  chloride  and  so  displace  the 
equilibrium  in  the  reverse  direction.  The  adsorption 
cannot  be  represented  by  Freundlich’s  formula. 

Aluminium  hydroxide  precipitated  by  ammonia 
in  the  presence  of  either  potassium  chromate  or 
ammonium  sulphate  adsorbs  the  chromic  or  sulphuric 
acid  produced  by  hydrolysis,  the  amount  adsorbed 
increasing  with  the  concentration  of  the  salt,  ex¬ 
ponentially  in  accordance  with  Freundlich’s  equation, 
x=fcc041.  The  washed,  precipitated  aluminium  hydr¬ 
oxide  also  adsorbs  chromic  acid  from  a  solution  of 
potassium  chromate,  but  much  more  slowly  than  at  the 
moment  of  precipitation.  It  is  not  possible  to  remove 
all' the  adsorbed  acid  by  washing  with  boiling  water. 

Humic  acid,  prepared  from  sugar  by  the  method 
of  Berthelot  and  Andre  (A.,  1891,  10S9),  adsorbs 
potassium  hydroxide  from  its  solutions,  the  amount 
adsorbed  following  Freundlich’s  law,  x=!cc0'2^.  Less 
potassium  hydroxide  is  adsorbed  from  equivalent 
solutions  of  potassium  carbonate  and  hydrogen 
carbonate,  and  very  little  from  a  solution  of  potassium 
chloride,  owing  to  the  smaller  amount  of  potassium 
hydroxide  produced  by  hydrolysis,  but  in  the  last 
case  the  amount  of  adsorption  is  greatly  increased  by 
the  addition  of  chalk,  which  removes  the  hydrochloric 
acid  and  thus  increases  the  hydrolysis. 

The  incomplete  separation  of  iron  and  aluminium 
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from  calcium  and  magnesium  by  the  nitrate 
method  of  Deville  (Ann.  Chim.  phys.,  1853,  38, 
5)  is  due  to  adsorption  of  lime  and  magnesia  by  the 
iron  and  aluminium  oxides,  which  adsorption  is 
greater  the  higher  the  temperature  employed  to 
decompose  the  nitrates,  and  is  still  considerable  at 
150°,  the  lowest  temperature  at  which  decomposition 
is  possible.  Exact  results  may  be  obtained,  however, 
if  the  precipitation  of  the  sesquioxides  is  carried  out 
in  the  presence  of  at  least  2  g.  of  ammonium  nitrate, 
the  whole  evaporated  to  dryness  at  150°,  and  the 
insoluble  oxides  washed  by  decantation  with  boiling 
water.  J.  W.  Baker. 

Adsorption  of  salts  by  the  colloidal  substances 
of  certain  micro-organisms.  P.  N.  Pavlov 
(Ukraine  Cliem.  J.,  1926,  2,  48—63 ;  cf.  A.,  1925,  ii, 
958). — According  to  Ostwald,  the  poisonous  action 
of  salts  on  organisms  is  dependent  on  adsorption 
(A.,  1907,  ii,  981;  1910,  ii,  592).  Equations  are 
derived  expressing  the  relation  between  the  duration 
of  life  ( T )  of  an  organism,  the  concentration  of  the 
substances  in  the  surrounding  medium,  the  volume 
of  the  solution,  and  the  density  of  population  of  the 
organisms.  Experiments  with  Artemisia  salina,  at 
25 — 26°  in  the  water  in  which  it  grows  naturally  and 
in  this  water  diluted  or  concentrated  to  varying 
amounts,  c,  gave  results  expressed  by  an  equation  of 
the  type  log  1  /T—acn.  For  the  diluted  solutions  this 
becomes  log  2'=2T3 .  c035,  and  for  the  concentrated 
solutions  log  2,=50-28  .  c-1'34.  Observations  with 
Gammarus  pulex  var.  at  17-5°  in  sodium  chloride  solu¬ 
tions  of  varying  concentration  gave  results  in  accord 
with  the  equation  log  T— 5-738  .  c"0'54.  The  results 
given  by  Ostwald  for  Daplmia  magna  ( loc .  oil.)  are  in 
agreement  with  log  21=1-71  .  c"03.  T.  H.  Pope. 

Adsorption  of  soluble  constituents  by  insoluble 
precipitates  and  the  formation  of  mixed  crystals. 
G.  F.  Huttig  and  E.  Menzel  (Z.  anal.  Cliem.,  1926, 
68,  343 — 358). — Precipitation  of  lead  sulphide  from 
solutions  of  lead  nitrate  containing  sodium  bromide 
under  the  most  favourable  conditions  for  the  form¬ 
ation  of  mixed  crystals  of  lead  sulphide  and 
sodium  bromide  yielded  a  mixture  of  lead  sulphide 
and  lead  sulphobromide,  PbS,PbBr2,  containing 
only  traces  of  sodium  bromide.  Investigation  of 
the  system  lead  sulphide-sodium  bromide  in  the 
fused  and  solid  states  showed  no  tendency  to 
mixed  crystal  formation.  Fusion  of  equimolecular 
mixtures  of  silver  and  sodium  chlorides  followed 
by  leaching  of  the  fused  mass  and  thorough  washing 
of  the  silver  chloride  with  hot  water  invariably  left 
0-26%  of  sodium  chloride  in  the  silver  chloride  residue, 
but,  by  altering  the  ratio  of  the  two  chlorides  in  the 
fusion,  amounts  varying  from  0-21  to  1-68%  of  sodium 
chloride  were  retained.  Potassium  and  rubidium 
halides  when  fused  with  the  corresponding  silver 
halide  were  almost  completely  removed  by  washing 
the  fused  mass ;  lithium  halides,  on  the  other  hand, 
were  retained  to  about  the  same  extent  as  the  corre¬ 
sponding  sodium  salt.  The  greater  tendency  of 
sodium  and  lithium  salts  to  form  mixed  crystals  is 
due  to  the  closer  similarity  of  their  lattice  constants 
to  those  of  the  corresponding  silver  salts.  Precipit¬ 
ation  of  silver  chloride  in  the  presence  of  sodium 


chloride  gave  products  containing  only  0  02%  of 
sodium  chloride.  Again,  only  traces  of  perman¬ 
ganate  were  occluded  by  freshly-precipitated  barium 
sulphate,  although,  by  prolonged  keeping  of  the 
solution  before  filtration,  mixed  crystals  containing 
up  to  40%  of  potassium  permanganate  have  been 
obtained  by  Grimm.  It  is 'concluded,  therefore,  that 
in  most  analytical  operations  involving  precipitation 
of  an  insoluble  salt  from  a  solution  containing  an 
isomorphous  soluble  salt,  the  precipitate  is  never  in 
equilibrium  with  the  solution ;  in  some  cases,  pro¬ 
longed  keeping  of  the  precipitate  in  contact  with  the 
solution  results  in  an  enrichment  of  the  precipitate  in 
one  -of  the  salts  in  solution  (e.g.,  barium  sulphate  in 
potassium  permanganate  and  calcium  oxalate  in 
magnesium  oxalate),  and  in  other  cases  in  the  slow 
solution  of  some  of  the  salt  originally  occluded  due 
to  a  change  in  the  surface  energy  of  the  precipitate 
caused  by  slow  crystallisation  or  closer  packing  in  the 
lattice  (e.g.,  the  adsorption  of  phosphoric  acid  by 
metastannic  acid).  A.  B.  Powell. 

Adsorption  and  swelling.  I.  V.  Kubelka 
and  I.  Taussig  (Koll.  Chem.  Beihefte,  1926,  22,  150 — 
190;  cf.  B.,  1924,  225). — The  connexion  between 
the  swelling  of  hide-powder  in  acid  solutions  and 
its  adsorptive  power  has  been  investigated.  The 
adsorption  of  chloroacetic,  formic,  butyric,  acetic, 
and  propionic  acids  is  related  to  the  equilibrium  con¬ 
centration  of  acid  by  a  simple  exponential  formula, 
and  for  equivalent  concentrations  decreases  in  this 
order.  With  di-  and  tri-chloroacetic  acids,  however, 
the  adsorption  curves  are  convex  to  the  axis  of  con¬ 
centration.  A  similar  difference  in  behaviour  occurs 
in  the  swelling  of  the  powder  in  the  aqueous  solutions 
of  the  acids.  With  all  three  chloroacetic  acids,  the 
amount  of  swelling  increases  rapidly  with  the  acid 
concentration  at  first,  then  passes  through  a  sharp 
maximum,  and  drops  finally  to  a  constant  value, 
which  for  di-  and  tri-chloroacetic  acids  is  less  than  the 
value  for  pure  water.  In  the  case  of  the  other  acids, 
the  maximum  is  very  flat,  and  is  not  succeeded  by  any 
appreciable  fall.  If  now  the  adsorption  data  are 
corrected  for  swelling,  the  isotherms  for  di-  and  tri¬ 
chloroacetic  acids  prove  to  be  of  the  normal  type, 
corresponding  with  an  exponential  equation,  whereas 
for  the  other  acids  the  amount  of  acid  taken  up  is 
directly  proportional  to  the  concentration,  and  is  the 
greater  the  greater  the  dissociation  constant  of  the 
acid.  B.  Cuthill. 

Rates  of  evaporation  of  water  adsorbed  on 
metals  and  their  oxides.  S.  S.  Bhatnagar  and 
S.  L.  Bhatia  (J.  Chim.  phys.,  1926,  23,  515 — 552). — 
The  rates  of  evaporation  of  water  from  iron,  cobalt, 
and  nickel,  and  from  one  oxide  (not  named)  of  each 
metal,  are  linear  functions  of  the  time,  and  are  cor¬ 
related  with  the  magnetic  susceptibilities  and  Bohr’s 
magneton  values  of  the  metals.  L.  F.  Gilbert. 

Polonium.  J.  EscHER-DESRivikRES.— See  this 
vol.,  879. 

Variation  of  surface  tension  of  sodium  chloride 
solutions  with  time.  E.  Kleinmann  (Ann. 
Physik,  1926,  [iv],  80,  245 — 260). — A  delicate  tech¬ 
nique  has  been  devised  for  investigating  the  time 
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factor  exhibited  by  the  surface  tension  of  solutions 
of  sodium  chloride  in  respect  of  variations  in  concen¬ 
tration  and  temperature.  The  effect  of  concen¬ 
tration  on  the  ageing  phenomenon  depends  on  the 
Kohlrausch  degree  of  dissociation,  whilst  the  effect 
of  temperature  depends  on  the  temperature  co¬ 
efficient  of  the  ionic  mobilities.  The  maximum 
capillary  rise  is  as  yet  too  difficult  for  satisfactory 
analysis.  A  preliminary  interpretation  of  the  experi¬ 
mental  results  is  put  forward  in  which  the  work  of 
Lenard  on  the  formation  of  electrical  double  layers 
at  water  surfaces  is  used.  R.  A.  Morton. 

“Inter-traction.”  (Sir)  A.  E.  Wright  (Proc. 
Roy.  Soc.,  1926,  A,  112,  213—214;  cf.  ibid.,  1921, 
B,  92,  118). — The  method  used  by  Adam  and  Jessop 
(A.,  1925,  ii,  772)  to  prove  that  pseudopodial  streaming 
can  take  place  only  when  the  lighter  is  superposed  on 
the  heavier  fluid,  and  not  when  the  fluids  are  placed 
side  by  side,  is  criticised,  and  a  simple  technique  is 
described  whereby  horizontal  streaming  effects  may 
readily  be  observed.  L.  L.  Bircumshaw. 

Relation  between  the  chemical  constitution  of 
organic  liqnids  and  the  translucency  of  paper 
dipped  in  them.  I.  S.  S.  Bhatnagar,  N.  A. 
Yaonhc,  M.  Prasad,  and  B.  Ahmed  (Z.  physikal. 
Chem.,  1926,  122,  88 — 100). — The  translucency  of 
unsized  paper  wetted  with  various  organic  liquids 
has  been  determined  by  measurements  with  a  spectro¬ 
photometer.  Liquids  such  as  water  and  solutions  of 
inorganic  salts  which  do  not  readily  spread  over  the 
surface  of  paper  "do  not  increase  its  translucency. 
With  increase  in  the  amount  of  liquid  per  unit  area 
of  paper,  the  increase  in  translucency  rises  to  a  con¬ 
stant  value,  which  is  characteristic  of  the  particular 
liquid  used.  This  value  increases  regularly  on 
ascending  a  homologous  series,  except  in  the  case  of 
the  aromatic  hydrocarbons,  and  is  in  general  greater  for 
the  normal  members  than  for  the  corresponding  iso¬ 
compounds.  When  the  paper  contains  this  critical 
amount  of  liquid,  its  refractive  index  is  very  nearly 
equal  to  that  of  the  pure  liquid.  R.  Cuthill. 

Electrical  properties  and  ionic  permeability 
of  membranes.  IX.  Dried  collodion  mem¬ 
branes.  L.  Michaelis  and  K.  Hayashi  (Biochem. 
Z.,  1926,  173,  411 — 425). — For  the  individual 
characterisation  of  a  collodion  membrane  the  follow¬ 
ing  measurements  are  recommended :  (a)  The  con¬ 
centration  potential,  which  is  the  number  of 
millivolts  P.D.  given  when  0-01  iV-potassium  chloride 
solution  is  on  one  side,  and  0-liY.-solution  is  on  the 
other  side  of  the  membrane.  (6)  The  chemical 
potential,  which  is  the  number  of  millivolts  P.D.  given 
between  a  OTW-sodium  chloride  solution  and  a 
0-lA-potassium  chloride  solution  separated  by  the 
membrane.  Membranes  with  a  concentration 
potential  equal  to  or  greater  than  45  are  absolutely 
impermeable  to  hydrochloric  acid  if  pure  water  is  on 
the  other  side,  but  if  potassium  chloride  solution  is 
there,  an  exchange  of  cations  occurs.  The  P.D. 
between  two  solutions  of  the  same  electrolyte  with 
the  concentration  ratio  1  :  10  approaches  the  theor¬ 
etical  maximum  value  of  about  55  millivolts  the 
more  nearly  the  smaller  the  absolute  concentration 
of  the  solutions.  H.  D.  Kay. 


General  colloid  chemistry.  XXI.  Stability 
and  constitution  of  Bredig  silver  sols.  W. 
Pauli  and  F.  Perlak  (Kolloid-Z.,  1926,  39,  195 — 
208). — Pauli’s  theory  of  the  source  of  the  electrical 
charge  on  noble  metal  colloid  particles  is  discussed  in 
the  light  of  the  results  of  other  investigators  in  this 
field.  The  testing  of  the  theory  is  here  extended  to 
Bredig  silver  sols.  In  a  search  for  the  optimum 
preparation  conditions,  it  was  found  that  in  pure 
water  it  is  impossible  to  prepare  a  stable  sol,  but  that 
in  the  presence  of  lx  10‘5  to  5x  10'W-potassium 
hydroxide  perfectly  stable  sols  result,  whilst  in  the 
presence  of  silver  hydroxide,  stable  sols  arc  formed 
only  when  its  concentration  is  near  1  x  10"5IV  and 
when  an  average  current  (about  3-6  amp.)  is  passed 
for  a  short  time  (about  30  min.) ;  even  then  the 
highest  silver  concentration  obtainable,  viz.,  12  mg./ 
litre,  is  only  about  half  that  obtained  with  the  same 
concentration  of  potassium  hydroxide.  By  pro¬ 
gressive  dialysis  of  sols  prepared  with  potassium 
hydroxide,  it  was  found  that,  as  with  the  gold  and 
silver  sols  studied,  the  conductivity  first  decreased  and 
then  increased  and  became  constant,  at  the  stage  where 
only  the  cations  paired  with  the  negative  complex 
colloid  particles  remained.  The  concentration  of  these 
cations  calculated  from  the  conductivity  on  the 
assumption  that  they  are  all  hydrogen  ions  does  not 
agree  with  the  hydrogen-ion  concentration  found  by 
titration.  This  is  attributed  to  the  incomplete 
replacement  of  potassium  by  hydrogen  ions,  and 
could  probably  be  corrected  by  electrodialysis  as  was 
done  in  the  case  of  Graham’s  silicic  acid  sol  (Pauli  and 
Valko,  A.,  1925,  ii,  521).  The  results  show  that 
Bredig’s  method  cannot  be  regarded  as  a  purely 
thermomechanical  dispersion  of  the  metal,  but  that 
this  must  be  accompanied  by  electrolysis,  the  total 
effect  being  to  form  the  ionogenic  complexes  demanded 
by  the  theory.  On  the  basis  of  the  theory,  it  is 
shown  why  stable  sols  cannot  be  obtained  in  pure 
water  and  only  under  very  limited  conditions  in 
the  presence  of  silver  hydroxide. 

N.  H.  Hartshorne. 

General  colloid  chemistry.  XX.  Interpret¬ 
ation  of  the  physico-chemical  analysis  of  colloids 
by  means  of  the  theory  of  electrolytes.  W.  Pauli 
and  E.  Valk6  (Z.  physikal.  Chem.,  1926,  121,  161 — 
179;  cf.  this  vol.,  574). — An  application  of  Bjerrum’s 
theory  (A.,  1925,  ii,  111)  to  colloids.  The  results  of 
previous  electrochemical  measurements  have  suggested 
that  only  part  of  the  ionisable  molecules  in  a  colloid 
particle  yield  free  ions.  Conductometric  titration 
has  now,  however,  shown  that,  e.g.,  chloride  ions  in  an 
aluminium  hydroxide  sol  can  be  completely  replaced 
by  nitrate  ions  by  means  of  silver  nitrate;  this 
indicates  that  all  the  ionisable  molecules  must  be  in 
the  reactive  state,  i.e.,  on  the  surface  of  the  colloid 
particle,  and  not  in  its  interior.  Assuming  now  that 
the  freedom  of  the  ions  is  restricted  by  the  interionic 
forces,  it  is  shown  that  the  conductivity  and  E.M.F. 
data  for  various  sols  lead  to  activity  values  which 
agree  to  within  the  limits  of  error.  Treating  colloids 
in  this  way  as  ordinary  electrolytes,  the  application 
of  Stokes’  law  to  determine  the  magnitude  of  the 
charge  leads  to  values  which,  for  the  higher  charges, 


902 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


are  much  lower  than  those  obtained  from  the  directly 
observed  radii,  of  tho  particles.  This  may  be  due  to 
variations  in  the  dispersity  of  tho  systems,  or  to  a 
dipole  effect  of  the  water  molecules  (Born,  A.,  1920, 
ii,  527).  R.  Chthtll. 

Colloidal  gold.  P.  P.  von  Weimarn  (Kolloid- 
Z.,  1926,  39,  278 — 281). — An  answer  to  the  criticisms 
of  Zsigmondy  (Zsigmondy  and  Thiessen,  “  Das  Kol- 
loide  Gold,”  Leipzig,  1925)  of  the  author’s  modification 
of  the  preparation  of  gold  sols  by  means  of  form¬ 
aldehyde  (A.,  1925,  ii,  198).  N.  H.  Hartshorne. 

Colloidal  solutions  and  the  second  law  of 
thermodynamics.  H.  Elbertzhagen  (Kolloid-Z., 
1926,  39,  217 — 218). — It  is  suggested  that  the  walls 
of  a  vessel  containing  a  sol  must,  in  contradiction  to 
the  second  law  of  thermodynamics,  always  bo  at  a 
higher  temperature  than  the  sol  itself,  for  the  colloid 
particles  cannot  be  conceived  to  bo  perfectly  elastic, 
as  are  molecules,  and  must  therefore  in  their  collisions 
with  the  wall  give  up  more  heat  to  it  than  they  receive 
from  it.  Another  apparent  contradiction  would 
appear  to  be  furnished  by  a  vertical  column  of  a  sol 
in  which  metal  plates  are  placed  at  tho  top  and 
bottom.  Sinco  the  concentration  of  the  sol  would  be 
greater  at  the  bottom  than  at  the  top,  more  particles 
would  strike  the  bottom  than  the  top  plate  in  unit 
time,  and  the  charge  conferred  on  the  former  would 
be  greater  than  that  on  the  latter.  Hence  by  con¬ 
necting  the  two  with  a  wire,  a  current  would  flow 
continuously  the  energy  of  which  would  be  derived 
from  the  heat  content  of  the  solution. 

N.  H.  Hartshorne. 

Surface  tension  of  colloidal  solutions  and  thie 
determination  of  molecular  dimensions.  P. 
Le  Comte  dtt  Nouy  (Third  Colloid  Symposium 
Monograph,  1925). — Measurements  of  the  time-drop 
in  the  surface  tension  of  sols  (e.g.,  rabbit  serum)  show 
at  least  one  minimum ;  absorption  occurs  on  the 
glass  surfaces  as  well  as  on  the  free  surface.  Using 
sodium  oleatc,  Avogadro’s  number  was  determined 
as  6-004 Xl022.  The  dimensions  of  the  “phantom 
shape  ”  of  the  molecule  of  egg-albumin  are  considered 
to  be  41-7x30-8x30-81.,  corresponding  with  a  mol. 
wt.  of  30,000.  The  presence  of  colloids  causes 
rhythmic  crystallisation  of  sodium  chloride  at  certain 
concentrations.  Chemical  Abstracts. 

I.  Colloid  chemistry  of  urine.  II.  The  mak¬ 
ing  visible  of  albumin  molecular  aggregates 
and  other  subvisible  structures.  H.  Bechhold 
(Kolloid-Z.,  1926,  39,  275 — 277). — Polemical  against 
criticisms  of  previous  research  of  the  author  and  his 
co-workers  by  von  Hahn  (cf.  this  vol.,  352),  and  by 
Liesegang  (Kolloid-Z.,  1926,  38,  1S3— 184). 

N.  H.  Hartshorne. 

Colloid  chemistry  of  protoplasm.  L.  V.  Heil- 
brbnn  (Third  Colloid  Symposium  Monograph,  1925, 
135). — The  viscosity  of  Cumingia  egg  protoplasm  is 
maximal  at  15° ;  slime  moulds  show  the  same  pheno¬ 
menon.  Coagulation  of  protoplasm  is  not  identical 
with  that  of  proteins ;  lipins  appear  to  be  associated 
with  the  former.  Anaesthetics  reduce  protoplasmic 
viscosity  and  may  cause  coagulation,  especially  in 
fertilised  eggs.  Chemical  Abstracts. 


Physical  and  colloid  chemistry  of  salvarsan. 
II.  Alkalinised  solution  of  salvarsan.  A.  S. 
Hunter  and  W.  A.  Patrice  (J.  Lab.  Clin.  Med.,  1925, 
10,  446 — 456). — On  acidification,  the  conductivity 
of  a  solution  of  sodium  salvarsan  continuously 
increases,  but  when  a  freshly- alkalinised  solution  is 
acidified  the  conductivity  is  minimal  after  the  addition 
of  1 — 2  c.c.  of  O-LV-hydrocliloric  acid  per  0-1  g.  The 
changes  are  the  reverse  of  those  occurring  during 
alkalinisation.  There  is  a  physical  difference  between 
the  acid  and  alkaline  solutions,  the  abnormal  con¬ 
ductivity  of  the  latter  indicating  that  salvarsan  is  a 
colloidal  electrolyte.  An  isotonic  salvarsan  solution 
shows  no  minimal  conductivity  either  on  alkalinis¬ 
ation  or  on  subsequent  acidification.  In  explanation 
of  these  results,  and  possibly  of  the  differences  in 
toxicity,  the  ionic  micelle  theory  is  employed. 

Chemical  Abstracts. 

Colloidal  characters  of  cellulose.  R.  0. 
Herzog  (Pulp  and  Paper  Mag.,  1926,  24,  699 — 703). — 
A  review.  The  particle  size  of  cellulose,  as  deduced 
from  the  coefficient  of  diffusion  of  the  nitrated 
material  in  acetone,  is  in  reasonable  concordance 
with  that  deduced  from  X-ray  measurements.  By 
treatment  with  sodium  hydroxide  in  the  absence  of 
air,  the  particle  size  first  falls  and  then  slowly  rises; 
in  the  presence  of  air  a  continuous  fall  occurs.  Other 
chemical  reactions,  e.g.,  with  dilute  sulphuric  acid, 
do  not  diminish  the  particle  size.  In  the  ripening  of 
viscose  a  rapid  fall  is  followed  first  by  a  slow  rise, 
and  then  by  a  rapid  rise  and  jelly  formation.  When 
cellulose  swells  in  an  electrolyte,  one  or  several  Cc- 
groups  are  in  stoicheiometrical  relation  to  each 
mol.  of  the  electrolyte,  and  a  compound  of  the 
Werner  typo  may  be  assumed.  In  such  cases  water 
enters  the  fibre  by  the  attraction  of  the  ions  on  the 
surface  of  the  crystalline  or  colloidal  particle,  as  an 
envelope  around  ions  similarly  attracted,  and  in 
chemical  combination  with  the  complex  compound 
of  the  cellulose  and  electrolyte.  A.  Geake. 

Viscose  solutions.  R.  O.  Herzog,  R.  Gaebel, 
and  W.  Jancke  (Kolloid-Z.,  1926,  39,  252 — 262). — 
An  amplification  and  extension  of  previous  work  on 
tho  ultramicroscopic  observation,  micro-diffusion,  and 
viscosity  of  viscose  solutions  (Herzog  and  Gaebel, 
ibid.,  1924,  35,  193),  and  a  description  of  experiments 
on  the  double  refraction  of  stretched  viscose  films. 

N.  H.  Hartshorne. 

Determination  of  the  size  and  charge  of 
colloidal  particles  by  means  of  Donnan's  memt- 
brane  etjuilibrium.  J.  Straub  (Rec.  trav.  chim!, 
1926,  45,  535 — 539). — Donnan’s  theory  is  applied 
to  the  case  of,  e.g.,  sodium  chloride  solutions  of 
unequal  concentration,  one  of  which  contains  a 
colloidal  sodium  salt.  An  expression  is  deduced 
connecting  the  amount  of  sodium  chloride  in  the  true 
solution  and  the  percentage  difference  in  chlorine 
between  the  two  solutions,  with  the  valency  of  the 
colloid  anion  (the  charge  on  the  particle).  Another 
expression  connects  the  two  first-named  quantities 
with  the  percentage  difference  in  f.-p.  depression 
between  the  two  solutions.  The  equations  take  the 
form  of  series  in  ascending  powers  of  percentage 
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chlorine  difference.  They  may  be  used  to  calculate 
the  charge  on  the  particles  and,  from  the  f.-p.  depres¬ 
sion  data,  the  weight  of  the  colloid  particles  (mol.  wt. 
of  the  anion).  The  equations  are  not  wholly  applic¬ 
able  in  practice  owing  to  the  difficulty  of  obtaining 
exact  experimental  data.  <7.  Grant. 

Diffusion  velocity  of  egg-albumin  in  different 
aqueous  media.  J.  Gr6h  (Biochem.  Z.,  1926,  173, 
249 — 257).- — -Increase  or  decrease  of  from  the 
precipitation  optimum  causes  a  decrease  of  the 
diffusion  velocity  of  egg-albumin,  to  the  same  extent 
on  either  side.  The  presence  of  sodium  chloride 
increases  the  diffusion  velocity,  and  variation  of  pa 
has  then  but  a  slight  effect  on  diffusion  velocity.  In 
distilled  water  (water  free  from  buffer  substances), 
the  diffusion  velocity  is  greater,  the  values  being 
increased  on  addition  of  sodium  chloride. 

P.  W.  Clutterbuck. 

Diffusion  researches  on  solutions  of  cellulose 
in  copper  ammonia  solution.  It.  0.  Herzog  and 
D.  Kruger  (Kolloid-Z.,  1926,  39,  250 — 252). — 
Cotton  wool,  alkali-cellulose,  and  cellulose  regenerated 
from  Schweitzer’s  reagent  were  dissolved  in  this 
solvent  and  the  particle  radius  was  determined  by 
measurements  of  the  diffusion  coefficient  and  applic¬ 
ation  of  the  Stokes-Einstein  equation.  In  all  cases, 
the  result  was  between  47  and  53  A.  and  was  inde¬ 
pendent  of  the  relative  concentrations  of  cellulose, 
ammonia,  and  copper.  The  addition  of  a  small 
amount  of  sucrose  was  also  without  effect.  The 
results  appear  to  show  that  in  Schweitzer’s  reagent 
cellulose  is  dispersed  not  merely  to  crystallites  the 
size  of  which  depends  on  the  kind  and  previous 
history  of  the  cellulose,  but  rather  to  primary  par¬ 
ticles.  Viscosity  measurements  of  such  solutions  are 
in  agreement  with  this  view.  The  equal  diffusion 
velocity  of  the  particles  in  the  different  solutions  is 
explained  on  the  basis  of  a  theory  due  to  Stark. 

N.  H.  Hartshorne. 

Viscosity  and  hydration  of  dye  solutions.  S. 
Liepatov  (Kolloid-Z.,  1926,  39,  230 — 236). — The 
viscosity  of  certain  substantive  dye  solutions  of  an 
emulsoid  nature  has  been  measured,  and  the  influence 
of  temperature  and  of  the  addition  of  electrolytes 
examined.  The  degree  of  hydration  of  the  colloid 
particles  has  been  calculated  from  Hatschek’s  formula 
’/=»p44/(aH—  1),  where  rj  is  the  viscosity  of  the 
dispersion  medium,  that  of  the  solution,  and  A  the 
ratio  of  the  total  volume  of  the  solution  to  that  of  the 
disperse  phase.  The  degree  of  hydration  is  greatest 
■with  geranin-G  and  least  with  diamine-fast-red-F. 
It  increases  with  concentration  and  in '  the  case  of 
geranin-G  (particularly)  and  benzopurpurin-4B  tends 
to  assume  a  constant  value  at  about  1%.  Tem¬ 
perature  influences  greatly  the  viscosity  of  geranin-G 
solutions,  and  for  a  given  temperature  is  not  changed 
by  previous  heating.  The  addition  of  electrolytes 
greatly  increases  the  viscosity  in  all  cases.  The  action 
of  the  cations  of  the  first  group  is  in  the  order  Li< 
Na<K.  Sodium  and  potassium  salts  in  sufficient 
concentration  gelatinise  the  solutions  to  a  macro- 
scopically  homogeneous  mass  which  on  shaking  breaks 
up  into  small  particles  which,  however,  do  not  settle. 


Tannin  strongly  dehydrates  geranin-G  solutions,  and 
this  is  accompanied  by  a  colour  change  to  a  dark 
raspberry- red.  By  means  of  the  above  equation,  an 
approximate  value  for  the  size  of  the  geranin-G 
particles  and  the  thickness  of  the  adsorbed  water  shell 
is  calculated.  The  connexion  between  viscosity,  the 
size  of  a  particle,  and  its  charge  is  discussed. 

N.  H.  Hartshorne. 

Ultrafiltration  of  colloidal  solutions  of  organic 
chromium  compounds  in  ethylene  bromide. 
F.  Hein  and  B.  Spate  (Kolloid-Z.,  1926,  39,  236— 
237). — A  description  of  the  ultrafiltration  of  an 
ethylene  bromide  solution  of  chromium  penta-p- 
bromotriphenylene  bromide  (this  vol.,  62S)  and  of 
ethylene  bromide  solutions  of  other  organic  chromium 
compounds.  The  first  compound  is  very  much  more 
dispersed  in  nitrobenzene,  as  would  be  expected  from 
the  higher  dielectric  constant  of  this  solvent  as 
compared  with  ethylene  bromide. 

N.  H.  Hartshorne. 

Structure  of  gels.  Organogels  obtained  with 
benzoic  acetal  from  sorbitol.  P.  Thomas  and 
(IMlle.)  M.  Sibi  (Compt.  rend.,  1926,  183,  282 — 
2S4). — Organogels  have  been  prepared  from  crude 
benzoic  acetal  dissolved  in  organic  solvents  by  a 
method  analogous  to  that  used  in  the  preparation  of 
hydrogels  (tliis  vol.,  353).  They  are  opalescent  and 
isotropic,  but  sometimes  show  signs  of  incipient 
crystallisation.  Alcoholic  solutions  of  a  number  of 
dyes  diffuso  through  the  gel  prepared  from  ethyl 
alcohol  at  equal  rates.  The  crude  acetal  may  be 
separated  by  boiling  water  into  two  fractions  differing 
considerably  in  their  solubilities  in  hot  alcohol  and 
acetone.  Gels  are  obtained  by  cooling  a  hot  solution 
of  the  water-soluble  fraction  in  an  organic  solvent,  but 
the  water-insoluble  fraction  crystallises  out  normally. 
These  fractions  are  considered  to  be  stereoisomerides, 
the  formation  of  the  organogel  being  due  to  the 
presence  of  the  isomeride  soluble  in  boiling  water. 

J.  Grant. 

Microscopical  study  of  the  freezing  of  gel. 
(Sm)  W.  B.  Hardy  (Proc.  Boy.  Soc.,  1926,  A,  112, 
47 — 61). — Three  types  of  freezing,  described  as 
circles,  rays,  and  disseminated,  were  distinguished. 
In  the  first  two  types  the  freezing  is  intermittent,  and 
instead  of  pure  ice,  a  solid  solution  of  gelatin  and  ice 
separates.  As  the  result  of  a  large  number  of  observ¬ 
ations,  the  following  conclusions  were  reached : 
(1)  In  gels  from  2  to  40%,  exposed  to  temperatures 
from  —6°  to  —13-5°,  freezing  is  intermittent.  (2) 
Freezing  is  disseminated  and  very  rapid,  with  separ¬ 
ation  of  many  crystals  of  pure  ice,  in  gels  of  less  than 
2% ;  this  type  of  disseminated  freezing  may  occur 
in  stronger  gels,  but  it  takes  some  days  to  appear. 

(3)  In  gels  between  15  and  40%  at  —19°,  freezing  is 
disseminated  and  only  minute  spheres  of  ice  separate. 

(4)  At  —2-6°  to  —3°,  no  spontaneous  freezing  occurs. 
The  mechanism  of  the  formation  during  intermittent 
freezing  of  membranes  of  dehydrating  gel,  separating 
zones  of  optically  homogeneous  material,  is  discussed. 
An  investigation  of  the  behaviour  of  gels  on  slow  or 
rapid  thawing  showed  that  two  distinct  processes  may 
occur :  (1)  a  separation  of  solid  solution  into  ice  and 
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concentrated  gel  at  about  —6°  and  (2)  a  rapid  trans¬ 
ference  of  water  from  the  sponge  of  concentrated  gel 
so  formed  to  the  surrounding  gel  at  about  0°. 

It  is  stated  that  the  current  conception  that  the 
spongy  structure  found  on  thawing  is  due  to  crystals 
of  ice  is  false.  The  phase  equilibrium  described  by 
Moran  (cf.  following  abstract)  is  considered  theoretic¬ 
ally,  and  it  is  shown  that  Moran’s  suggestion  that  the 
ice  phase  is  a  mixture  of  ice  crystals  and  particles  of 
dehydrated  gel  is  not  supported  by  the  optical 
properties  of  the  gel,  nor  by  its  behaviour  on  thawing. 

L.  L.  Bibotoishaw. 

Freezing  of  gelatin  gel.  T.  Moran  (Proc.  Roy. 
Soc.,  1926,  A,  112,  30 — 46). — The  behaviour  of  gelatin 
gels  on  freezing  and  thawing  was  examined  from  the 
point  of  view  of  the  microstructure  produced  on 
freezing,  the  quantity  of  ice  which  separates,  and  the 
volume  changes.  A  study  of  the  structure  of  38% 
gels,  12%  gels,  and  gels  weaker  than  12%  at  —3°, 
—  11°,  —19°,  and  at  the  temperature  of  liquid  air, 
showed  that  the  disposition  of  ice  in  the  frozen  gel 
depends  on  the  rate  of  freezing  and  on  the  gel  concen¬ 
tration.  From  observations  with  gels  of  12%  and 
weaker,  it  is  found  that  there  are  two  groups  of 
possible  centres  of  crystallisation,  external  and 
internal,  and  that  ice  formation  is  confined  to  the 
former  when  the  degree  of  overcooling  is  not  too  great. 
The  external  centres  may  be  supposed  to  be  situated 
in  a  layer  of  insensible  thickness  of  very  dilute  gelatin 
solution  covering  the  surface.  With  gels  above  a 
concentration  of  12%,  a  regular  disposition  of  shells 
of  alternate  ice  and  gel,  arranged  concentrically  about 
the  original  centre  of  crystallisation,  was  observed  so 
long  as  the  rate  of  cooling  was  not  too  low.  If  frozen 
at  —3°,  however,  ice  separated  only  at  the  surface, 
and  this  fact  was  used  to  determine  the  ice-gel  phase 
equilibrium  at  various  temperatures.  At  concen¬ 
trations  of  gelatin  between  12%  and  40%,  with  gels 
at  the  isoelectric  point,  it  was  found  that  on  slow 
freezing  in  air  at  —3°,  water  passed  into  the  external 
shell  of  ice  until  the  gel  had  reached  a  constant 
composition  of  54-3%  gelatin.  Some  of  the  gelatin 
was  now  transferred  to  lower  temperatures,  when 
more  water  moved  from  the  core  to  the  shell.  The 
curve  obtained  in  this  way  reaches  a  constant  level  at 
a  concentration  of  65 — 66%  of  gelatin;  gels  of  higher 
concentration  than  this  could  not  be  made  to  freeze. 
It  is  inferred  that  at  this  concentration,  all  the  water 
in  the  gel  is  bound  chemically  to  the  gelatin.  Dilato- 
metric  measurements  are  recorded  and  discussed. 

L.  L.  Bercumshaw. 

Precipitates  with,  a  stratified  structure.  E. 
Ungerer  (Kolloid-Z.,  1926,  39,  23S— 239).— If 

ammonia  solution  is  allowed  to  diffuse  into  an  agar 
gel  containing  cupric  chloride,  periodic  layers  of 
cupric  hydroxide  are  formed.  The  phenomenon  is 
explained  on  the  basis  of  Ostwald’s  diffusion  wave 
theory  (A.,  1925,  ii,  530)  as  follows.  The  ammonia 
first  forms  the  copper-ammonia  complex  and  ammon¬ 
ium  chloride.  As  the  diffusion  proceeds,  the  ammonia 
concentration  decreases,  and  this  and  the  presence 
of  the  ammonium  chloride  cause  the  partial  ( 1) 
decomposition  of  the  complex  and  the  precipitation 
of  copper  hydroxide,  forming  the  first  ring.  This 


adsorbs  cupric  chloride  from  the  adjacent  part  of  the 
gel,  which  is  also  precipitated  and  the  layer  thus 
strengthened.  The  layer  also  retards  the  diffusion. 
The  adsorption  frees  the  gel  from  cupric  chloride 
beyond  the  layer.  Through  this  zone,  more  copper- 
ammonia  complex  eventually  diffuses  until  the 
ammonia  concentration  again  falls  and  it  encounters 
more  cupric  chloride,  when  the  second  layer  is  formed 
and  so  on.  In  gelatin  gels,  the  layers  are  not  so 
sharply  defined.  This  is  due  to  the  presence  of 
glycine,  formed  by  the  hydrolysis  of  the  gelatin, 
which  itself  forms  a  soluble  complex  with  copper 
salts  and  stabilises  the  copper-ammonia  complex 
towards  dilution  and  the  action  of  ammonium  chloride. 

N.  H.  Hartshokne. 

Concentric  coloured  rings  of  the  beetroot,  and 
the  Liesegang  phenomenon.  S.  S.  Bhatnagar 
and  J.  L.  Sehgal  (Kolloid-Z.,  1926,  39,  264—268).— 
The  connexion  between  the  Liesegang  phenomenon 
and  similar  periodic  occurrences  in  the  growth  of 
living  matter  is  discussed.  The  concentric  coloured 
rings  observed  in  a  section  of  coloured  beetroot  are 
spaced  in  a  similar  manner  to  the  rings  obtained 
artificially  by  the  interaction  of  mercuric  chloride  and 
potassium  iodide  in  gelatin  and  in  silica  gel.  Rings 
may  be  formed  in  white  beetroot  sections  by  soaking 
in  dilute  sulphuric  acid  and  then  placing  some  of  the 
extract  of  a  coloured  beet  in  the  centre,  and  in  a 
similar  fashion  with  mercuric  chloride  and  beet  soaked 
in  potassium  iodide  or  silver  nitrate  and  beet  soaked 
in  potassium  dichromate.  The  shape  of  the  rings  is 
not  necessarily  circular;  it  depends  on  the  shape  of 
the  ring  source.  N.  H.  Hartshorne. 

Endosmotic  investigation  of  the  influence  of 
dissolved  electrolytes  on  the  electrical  charge  of 
sparingly  soluble  powders.  K.  Hayashi  (Kol¬ 
loid-Z.,  1926,  39,  208—216). — The  influence  of  a  large 
number  of  electrolyte  solutions,  mostly  0-02 A,  on 
the  electrical  charge  of  mercurous  chloride,  copper 
ferrocyanide,  aluminium  hydroxide,  thorium  hydr¬ 
oxide,  asbestos,  talc,  and  glass  powders  has  been 
investigated  by  making  the  powders  the  diaphragms 
in  endosmosis  experiments.  The  adsorption  potential 
was  calculated  from  the  amount  of  water  transported 
in  unit  time  by  means  of  the  equation  of  Helmholtz 
and  Smoluchowski.  The  results  show  that  no  general 
rule  for  the  process  can  be  formulated,  but  in  different 
cases  the  electrolyte  ions  fall  into  different  series  as 
regards  relative  effect.  Thus  with  the  silicate  powders 
the  valency  is  determinative  except  for  hydrogen 
and  hydroxyl  ions  which  have  a  peculiar  action. 
With  mercurous  chloride,  copper  ferrocyanide,  and 
aluminium  hydroxide,  univalent  cations  fall  into  the 
lyotrope  series.  The  solubility  series  (cf.  Paneth, 
Physikal.  Z.,  1914,  15,  924)  was  found  only  for  the 
anions  and  then  not  in  all  cases.  Hydrogen  and 
hydroxyl  ions  almost  always  act  more  strongly  posi¬ 
tive  and  negative,  respectively,  than  indicated  by 
the  above  three  generalisations,  and  this  is  especially 
the  case  with  the  silicate  powders.  In  amphoteric 
powders,  e.g.,  aluminium  hydroxide,  the  charge  and 
even  its  sign  depend  greatly  on  tbe  hydrogen-ion 
concentration.  In  some  cases,  it  was  noted  that  ions 
related  to  the  powder  had  a  stronger  action  than 
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foreign  ions,  e.g.,  copper  ferrocyanide,  with  potassium 
fcrrocyanide.  N.  H.  Hartshorne. 

Validity  of  Traube's  rule  for  the  coagulation 
of  hydrophile  sols.  H.  Freundlich  and  V.  Ber¬ 
stein  (Koll.  Chem.  Beihefte,  1926,  22,  95 — 101). — 
The  coagulation  of  arsenious  sulphide  sols  by  salts 
of  amines  and  of  ferric  oxide  sols  by  sodium  salts  of 
the  fatty  acids  in  general  obeys  Traube’s  rule,  although 
the  activity  factor  is  less  than  3  (cf.  Frumkin,  A., 
1925,  ii,  109).  It  would  therefore  seem  that  such 
processes  are  dependent  on  capillary  action.  In 
accordance  with  this  view,  it  is  found  that  of  two 
isomerides  such  as  sodium  maleate  and  sodium 
fumarate,  the  less  soluble,  which  shows  the  greater 
capillary  activity,  has  the  stronger  coagulative  power. 
That  hydrogen-ion  concentration  plays  only  a  sub¬ 
ordinate  part  is  shown  by  the  fact  that  the  effective¬ 
ness  of  the  fatty  acids  in  coagulating  gold  sols  in¬ 
creases  on  ascending  the  series,  whereas  the  hydrogen- 
ion  concentration  decreases.  It.  Cuthill. 

Velocity  of  the  sol-gel  transformation  of  con¬ 
centrated  iron  oxide  sols.  H.  Freundlich  and 
A.  Rosenthal  (Z.  physikal.  Chem.,  1920,  121,  463 — 
483). — An  extension  of  previous  work  (A.,  1925, 
ii,  967).  The  retarding  effect  of  amino-acids  on  the 
coagulation  of  concentrated  ferric  oxide  sols  is  due 
probably  to  the  formation  of  complex  inner  iron  salts 
on  the  surface  of  the  colloid  particles.  Experiments 
with  amino-acids  of  widely  different  tendency  to  form 
complex  inner  salts,  viz.,  a-aminoisovaleric  acid  and 
S-amino-?i -valeric  acid,  gave  results  in  accordance 
with  this  theory.  The  £  potential  of  the  particles 
is  probably  raised  thereby,  as  the  velocity  of  cata- 
phoresis  of  the  sols  is  increased  by  the  presence  of 
glycine.  The  rates  of  coagulation  of  thixotropic  and 
of  ordinary  sols  are  expressed  by  similar  equations. 

L.  F.  Gilbert. 

Colloid  chemistry  of  rennin  coagulation. 
L.  S.  Palmer  and  G.  A.  Richardson  (Third  Colloid 
Symposium  Monograph,  1925,  112). — Rennin  exerts 
no  detrimental  effect  on  the  protective  action  of 
lactalbumin  in  the  clotting  of  milk.  Gelatin  acceler¬ 
ates  rennin  coagulation,  but  lactalbumin  is  without 
influence  on  rennin  coagulation  of  calcium  caseinate. 
Mothers’  milk  coagulates  with  rennin  when  the  soluble 
calcium  is  increased  135% ;  potassium  caseinate 
inhibits  the  coagulation  of  calcium  caseinate  unless 
much  soluble  calcium  is  present.  Evidently  rennin, 
acting  on  an  incompletely-formed  calcium  caseinate 
in  colloidal  dispersion  at  the  pa  of  milk,  converts  it 
into  a  much  less  completely  formed  calcium  para- 
caseinate,  the  chemical  binding  capacity  of  which 
for  both  base  and  acid  is  permanently  altered.  The 
casein  colloids  appear  to  be  intermediate  between 
suspensoids  and  true  emulsoids.  Colloidal  calcium 
phosphate  mixed  with  casein  forms  a  gel  when  acted 
on  by  rennin.  Chemical  Abstracts. 

Existence  of  two  regions  of  instability  in  the 
coagulation  of  certain  suspensions  by  electro¬ 
lytes  with  ter-  and  quadri-valent  cations.  A. 
Boutaric  and  (Mlle.)  G.  Perreatj  (Compt.  rend., 
1926, 183,  205 — 207). — A  suspension  containing  0-435 
g.  of  gamboge  per  litre  is  precipitated  by  all  con- 
3  M 


centrations  of  aluminium  chloride  above  7  x  10" G A 
except  those  lying  between  23xl0'6  and  5  x  ICrRV. 
Increase  in  the  concentration  of  the  gamboge,  or 
addition  of  hydrochloric  or  sulphuric  acid  or  potassium 
chloride,  reduces  the  upper  range  of  ineffective  con¬ 
centrations,  whereas  increase  in  size  of  the  colloid 
particles  or  addition  of  barium  chloride  has  the 
reverse  effect.  Rise  in  concentration  of  the  colloid 
or  addition  of  potassium  hydroxide  is  accompanied 
by  a  rise  in  the  minimum  concentration  necessary  to 
produce  coagulation,  whilst  addition  of  sulphuric  acid, 
hydrochloric  acid,  barium  chloride,  or  potassium 
chloride  produces  the  opposite  result.  The  use  of 
chromic,  ferric,  thorium,  or  cerium  salts  as  precipit- 
ants,  or  of  gum  mastic  as  the  colloid,  gives  similar 
results.  R.  Cuthill. 

Peptisation  of  pyroxylin.  M.  L.  Byron  (J. 
Physical  Chem.,  1926,  30, 1116 — 1124). — “Pyroxylin” 
is  not  peptised  by  anhydrous  ether  at  the  ordinary 
temperature  or  at  the  temperature  of  liquid  air.  At 
the  temperature  of  a  carbon  dioxide-ether  freezing 
mixture,  alcohol  peptises  pyroxylin,  and  when  warmed 
to  the  ordinary  temperature  the  sol  becomes  viscous 
and  sets  to  a  jelly.  The  change  is  reversible.  Peptis¬ 
ation  is  due  to  the  adsorption  of  polymerised  alcohol. 

L.  S.  Theobald. 

Hysteresis  in  sedimentation.  I.  B.  Iliin  (Z. 
physikal.  Chem.,  1926,  122,  137— 148).— The  rate  of 
sedimentation  of  aqueous  suspensions  of  rice  starch 
on  centrifuging  is  increased  by  the  addition  of  sodium 
hydroxide  or  an  ammoniacal  solution  of  cuprammon- 
ium  hydroxide  by  an  amount  which  gradually  increases 
to  a  maximum  with  increase  in  the  time  that  the 
mixture  is  kept  before  centrifuging.  Addition  of 
ethyl  alcohol  to  aqueous  suspensions  of  blood-albumin 
has  a  similar  effect,  but  the  rate  here  ultimately  falls 
again.  Analogous  observations  have  been  made  for 
sedimentation  under  the  influence  of  gravity  alone. 
It  appears  probable  that  adsorption  plays  a  part  in 
producing  this  phenomenon.  R.  Cuthill. 

Effect  of  gelatin  on  the  decomposition  of 
boiling  aqueous  solutions  of  hydrogen  peroxide. 
V.  Kubelka  and  J.  Wagner  (Koll.  Chem.  Beihefte, 
1926,  22,  102 — 149;  cf.  Biirki  and  Schaaf,  A.,  1921, 
ii,  389). — The  rate  of  decomposition  of  hydrogen 
peroxide  in  boiling  neutral  or  acid  solution  decreases 
with  increasing  acidity  of  the  solution,  but  for  a 
given  acidity  is  a  constant,  independent  of  the  time 
or  concentration.  Addition  of  gelatin  reduces  the 
value  of  this  constant  somewhat,  but  the  nature  of 
the  reaction  is  otherwise  unchanged.  In  pure  alkaline 
solution,  the  rate  of  decomposition  increases  with  the 
time,  but  here  also  gelatin  has  a  retarding  effect, 
although  this  is  opposed  by  the  accelerating  effect  of 
the  alkali,  and  itself  falls  off  after  a  time.  The  effect 
of  the  gelatin  in  neutral  and  acid  solutions  appears 
to  be  due  to  its  forming  adsorption  compounds  with 
both  reactant  and  resultants,  which  break  up  rather 
slowly.  This  view  is  supported  by  the  facts  that 
such  solutions  contain  much  more  oxygen  than  corre¬ 
sponds  with  the  undccomposed  hydrogen  peroxide, 
and  that  the  residue  obtained  by  evaporating  them 
liberates  iodine  from  potassium  iodide.  In  alkaline 
solutions,  this  effect  is  complicated  by  the  probable 
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formation  of  metallic  peroxides,  and  by  hydrolysis 
of  the  gelatin  to  form  substances  which  render  the 
solution  acid.  R.  Ccjthill. 

Molecular  condition  of  sucrose  in  aqueous 
solution.  M.  I.  Nakhmanovich  (Zapiski  [Russia], 
1924,  1,  184 — 200). — Discrepancies  between  experi¬ 
mental  and  theoretical  values  of  the  osmotic  pressure 
of  sucrose  solutions  indicate  that  the  formula  is 
probably  C12H22011,?iH20,  where  n  is  5  or  6  in  aqueous 
solutions  of  "medium  concentration  below  25°. 

Chemical  Abstracts. 

Cryoscopic  test-tube  method  for  determination 
of  molecular  weights.  E.  Fromm  and  A.  Fried¬ 
rich  (Z.  angew.  Chem.,  1926,  39,  824 — 826). — A  rapid 
method  involving  the  use  of  0-03 — 0-05  g.  of  substance 
and  3  g.  of  solvent  is  described  in  detail.  The  solvents 
used  are :  naphthalene  (69) ;  phenol  (72) ;  acetic 
acid  (39) ;  the  numbers  in  parentheses  are  the  respect¬ 
ive  constants.  The  apparatus  consists  of  a  test-tubo 
fitted  with  a  cork  carrying  a  glass  stirrer  and  a  suit¬ 
able  thermometer.  The  liquid  is  slightly  supercooled 
and  then  stirred.  Crystal  separation  occurs  with  rise 
of  temperature,  the  maximum  temperature  observed 
being  taken  as  the  f.  p.  J.  S.  Carter. 

Molecular  association  of  benzoic  acid  in 
benzene.  J.  A.  Wilcken  (Phil.  Mag.,  1926,  [vii], 
2,  287 — 288). — The  slope  of  the  line  obtained  when 
the  results  of  the  partition  of  benzoic  acid  between 
water  and  benzene  are  plotted  logarithmically  deviates 
appreciably  from  unity.  The  assumption  of  the  form¬ 
ation  of  double  molecules  in  the  benzene  is  said  to  be 
insufficient  to  explain  the  variation  of  distribution 
coefficient,  and  it  is  suggested  that  the  process  of 
association  may  pass  through  a  metastable  and  a 
labile  state.  A.  B.  Manning. 

Interpretation  of  the  dielectric  polarisation 
of  aqueous  solutions.  L.  Ebert  (Z.  physikal. 
Chem.,  1926,  122,  28—38;  cf.  A.,  1925,  ii,  14).— 
Experimental  data  on  the  dielectric  polarisation  of 
solutions  have  been  analysed  by  using  the  mixture 
formula  of  Lorenz  and  Lorentz,  and  values  deduced 
for  the  relative  effects  of  the  solutes  considered  on 
the  "specific  polarisation  of  water.  In  general,  it 
appears  that  for  solutions  of  non-elcctrolytes  no 
definite  conclusions  as  to  the  magnitude  of  the  dipole 
moment  can  be  reached  from  the  variation  of  the 
dielectric  constant  of  the  solution  with  its  concen¬ 
tration.  R.  Cuthill. 

Rotatory  power  of  solutions  of  quinine  salts 
as  a  function  of  their  hydrogen-ion  concentration. 
Rotatory  power  of  asparagine  and  the  effect  of 
added  salts.  (Mlle.)  J.  Liquier  (Compt.  rend., 
1926,  183,  195—198;  cf.  A.,  1925,  ii,  743).— The 
rotatory  power  of  solutions  of  the  sulphates  of  quinine 
varies  continuously  with  the  pa  of  the  solution.  On 
the  curves  connecting  oc  with  the  there  are  two 
flat  portions  corresponding  with  the  basic  sulphate, 
2C20H24O2N2,H2SO4,  and  the  normal  sulphate,  respect¬ 
ively,  and  from  these  the  dissociation  constants  of 
quinine  are  calculated  to  be  about  2  X 10'6  and 
l-8xl0'10.  Hydrogen-electrode  measurements  have 
also  been  made  with  solutions  of  asparagine.  These 
show  that  the  addition  of  neutral  salts  to  such 


solutions  docs  not  alter  the  hydrogen-ion  activity, 
whilst  salts  of  weak  acids  depress  it.  R.  Cuthill. 

Determination  of  double  ions  in  solutions  of 
ampholytes.  L.  Ebert  (Z.  physikal.  Chem.,  1926, 
121,  3S5 — 400). — New  approximate  methods  of  deter¬ 
mining  the  proportion  of  “  double  ion  ”  or  inner  salt 
furnished  by  amino-acids  in  solution  are  described 
(cf.  Bjerrum,  A.,  1923,  i,  444),  and  illustrative  examples 
of  their  employment'  are  given.  This  proportion  is 
considerably  less  in  alcoholic  than  in  aqueous  solution, 
the  aromatic  amino-acids  giving  scarcely  any  double 
ion  in  alcoholic  solution.  L.  F.  Gilbert. 

Possibility  of  the  existence  of  free  electrons  in 
solutions.  J.  Dochmann  (Sci.  Mag.  Chem.  Cath. 
Katerinoslav,  1926,  157 — 164). — Theoretical  con¬ 

siderations  lead  to  conclusions  which  are  to  be  tested 
experimentally.  T.  H.  Pope. 

Reaction  provinces.  [Composition  of  explosive 
mixtures.]  W.  P.  Jorissen  (Chem.  Weekblad, 
1926,  23,  355 — 358;  cf.  ibid.,  79;  also  this  vol.,  246, 
690,  909). — A  resume  of  work  on  the  limits  of  com¬ 
position  of  explosive  ternary  and  quaternary  systems. 

S.  I.  Levy. 

Theory  of  electrolytes.  L.  Onsager  (Physikal. 
Z.,  1926,  27,  388 — 392). — A  theoretical  discussion  of 
certain  difficulties  in  the  Debye-Huckel  theory.  An 
assumed  invalidity  of  Stokes’  law  in  the  immediate 
neighbourhood  of  the  ions  does  not  affect  the  limiting 
value  law  of  electrical  conductivity. 

R.  A.  Morton. 

Theory  of  concentrated  solutions.  E.  Wilke 
(Z.  physikal.  Chem.,  1926, 121,401 — 428). — Anexpres 
sion  for  the  E.M.F.  of  hydrogen  and  chlorine  electrodes 
in  solutions  of  hydrogen  chloride  (to  5iV)  and  sodium 
chloride  (to  4-5Ar)  (cf.  A.,  1925,  ii,  795)  has  been 
derived  by  a  method  which  takes  account  of  interionic 
forces.  The  treatment  is  that  of  Ghosh  rather  than 
of  Debye.  For  the  hydrogen  electrode,  an  equation 
corresponding  with  the  van  der  Waals  equation  for 
compressed  gases  is  used.  For  the  chlorine  electrode, 
it  is  necessary  to  consider,  in  addition  to  the  electro¬ 
static  effects,  the  decrease  in  size  of  the  chlorine-ion 
radius  with  increase  in  chlorine-ion  concentration  in 
the  hydrogen  chloride  solutions.  The  ion  radius  is 
taken  as  the  distance  from  the  nucleus  of  the  electrons 
in  the  outermost  shell,  and  changes  abruptly  as  the 
outer  electrons  pass  from  one  quantum  orbit  to  the 
next.  Below  0-8S5iV-chlorine-ion  concentration,  the 
outermost  electrons  in  all  the  chlorine  ions  are  in  the 
4th  orbit,  giving  a  radius  of  2T3  X  10~8  cm.  Between 
0-885Ar  and  5 N,  the  outermost  electrons  in  some  of 
the  chlorine  ions  have  sunk  to  3rd  orbits,  all  being 
in  3rd  orbits  by  oN  when  the  ion  radius  is  1-2  x  10'8  cm. 
At  still  higher  concentrations,  changes  from  the  3rd 
to  the  2nd  orbit  take  place.  The  theoretical  dis¬ 
continuities  in  the  chlorine  electrode  potential  cal¬ 
culated  from  these  changes  accord  with  those  experi¬ 
mentally  determined.  C.  C.  Tanner. 

Ionisation  of  weak  electrolytes.  D.  A.  Mac- 
Innes  (J.  Amer.  Chem.  Soc.,  1926, 48,  2068 — 2072). — 
The  modified  Ostwald  dilution  law  for  the  acid  HA, 
-N' =(<xyH.)(ayA.)c/(l  —  a)yuA  is  simplified  to  K—ay2cj 
(1— a),  where  a  is  the  degree  of  dissociation,  given 
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by  Ac/Ae,  Ad  being  the  equivalent  conductivity  of  a 
solution  of  HA  of  concentration  c,  and  A„  is  that  of 
the  completely  dissociated  acid  at  the  ion  concen¬ 
tration  existing  in  the  solution  of  concentration  c, 
yn-,  yx',  and  yI[A  are  activities,  and  y  is  the  mean 
activity  coefficient  calculated  from  the  Debye-Hiickel 
equation,  log  y=—  0-5\/c.  The  simplified  equation 
is  shown  to  hold  for  a  series  of  organic  acids,  a=Ac/A< 
being  calculated  from  Kendall’s  measurements  (J.C.S., 
1912,  101,  1275).  In  the  case  of  acetic  acid,  K  tends 
to  increase  as  c  diminishes,  probably  because  of  per¬ 
sonal  errors  in  the  conductivity  measurements,  but 
possibly  also  because  of  the  effect  of  changing  con¬ 
centration  on  the  dielectric  constant. 

S.  K.  Tweedy. 

Aqueous  solutions  of  sodium  silicates.  IV. 
Hydrolysis.  R.  W.  Harman  (J.  Physical  Chem., 
1926,  30,  1100—1111;  cf.  Bogue,  A.,  1921,  ii,  112; 
Harman,  this  vol.,  796). — The  hydroxyl-ion  con¬ 
centrations  and  percentage  hydrolysis  of  sodium  silic¬ 
ate  solutions  of  ratios  NaaO  :  Si02,  2:1,  1:1,  1:T5, 
1:2,  1:3,  and  1  :  4,  at  concentrations  ranging  from 
2  to  0-01/ty  have  been  found  by  the  hydrogen  elec¬ 
trode  method.  The  results  agree,  in  the  main,  with 
those  of  Bogue  ( loc .  cit.).  The  curves  of  the  hydroxyl- 
ion  concentration  plotted  against  the  ratio  Na20  :  Si02 
show,  with  concentrated  solutions,  a  steep  fall  in  ion 
concentration  from  that  in  sodium  hydroxide  to  the 
ratio  2:1,  followed  by  a  second  fall  to  the  ratio 
1  :  2,  after  which  a  constant  value  obtains.  The  first 
variation  of  hydroxyl-ion  concentration  with  ratio  is 
paralleled  by  the  change  of  conductivity  with  ratio 
previously  found  (A.,  1925,  ii,  1065).  Hydrolysis  is 
small;  thus  at  0-01Arw  the  metasilicate  is  27-S% 
hydrolysed,  and  the  ratios  1  :  3  and  1  :  4  at  the  same 
concentration  show  only  T5%  hydrolysis,  whilst  in 
concentrated  solution  hydrolysis  is  even  less.  The 
liquid-liquid  P.D.  between  the  silicate  solutions  and 
potassium  chloride  have  been  found  by  the  Bjerrum 
extrapolation  method  (A.,  1911,  ii,  692).  Much  of 
the  silica  is  present,  probably,  as  simple  and  complex 
ions  and  ionic  micelles.  L.  S.  Theobald. 

Dissociation  of  water  in  potassium  and  sodium 
bromide  solutions.  H.  S.  Harned  and  G.  M. 
James  (J.  Physical  Chcm.,  1926,  30,  1060 — 1072; 
cf.  A.,  1925,  ii,  397,  398,  53S;  this  vol.,  245,  354).— 
Measurements  have  been  made  at  25°  of  the  cells 
H2|KOH(OT0),IGBr(m)|K^Hg|KOH(«i0)|H,; 

H2|KOH(m0),ia(m)|KxHg|KOH(m0)|H2“; 

H2|HBr(w0),KBr(m)| AgBr| Ag ;  and 
H2[HBr(?»0),NaBr(m)[AgBr|Ag,  where  m0=OJ  and 
9-01J/,  and  m  varied  up  to  3 M.  The  activity  co¬ 
efficients  of  potassium  hydroxide  in  solutions  of 
potassium  bromide  and  iodide,  and  of  hydrobromie 
acid  in  solutions  of  potassium  and  sodium  bromides 
have  been  calculated  from  the  results  obtained,  y 
for  hydrobromie  acid  is  greater  in  sodium  than  in 
potassium  bromide  solutions  of  equal  strength,  re¬ 
sembling  the  behaviour  of  hydrochloric  acid  in  the 
corresponding  chloride  solutions  (this  vol.,  354). 
Further,  the  activity  coefficient  of  hydrobromie  acid 
in  a  bromide  solution  is  greater  than  that  of  hydro¬ 
chloric  acid  in  the  corresponding  chloride  solution, 
The  law  of  linear  variation  of  the  logarithm  of  the 


activity  coefficient  {loc.  cit.)  does  not  hold  exactly 
for  hydrobromie  acid  in  these  bromide  solutions. 

The  activity  coefficient  of  water  as  an  electrolyte 
and  the  ionic  concentration  of  water  in  solutions  of 
potassium  and  sodium  bromides  have  been  calculated. 
Sodium  bromide  produces  a  larger  dissociation  than 
potassium  bromide  and  sodium  chloride,  and  potass¬ 
ium  bromide  a  larger  dissociation  than  potassium 
chloride.  Maximal  effects  occur  at  approximately 
0-5-3f-salt  concentration  in  every  case. 

L.  S.  Theobald. 

Variation  of  the  dissociation  constant  of  boric 
acid  with  concentration.  I.  M.  Ivolthoef  (Rec. 
trav.  chim.,  1926,  45,  501 — 507). — It  is  shown  qualit¬ 
atively  by  means  of  indicators  and  by  the  variation 
in  sensitiveness  of  the  silver  chromate  reaction,  and 
quantitatively  by  conductivity  and  hydrogen-ion 
measurements  at  18°,  40°,  and  60°,  that  the  dissoci¬ 
ation  constant  of  boric  acid  increases  with  concen¬ 
tration.  This  is  due  to  the  formation  of  complexes 
according  to  the  equations  4H3B03^==H2B407-f- 
5H20  and  H2B407^=^H*-f-HB407',  and  takes  place 
at  concentrations  higher  than  0-5.1/.  Here  the  acid 
character  of  the  mixture  is  determined  principally 
by  the  tetraboric  acid,  which  is  a  much  stronger  acid 
than  the  orthoboric  acid.  At  concentrations  less 
than  0-lil/  the  dissociation  constant  is  unaltered, 
and  corresponds  with  the  presence  of  the  simple 
ortho-acid.  J.  Grant. 

Equilibrium  between  the  ions  of  iodine  and 
of  tervalent  iron.  K.  Lialikov  and  M.  Bela  (Sci. 
Mag.  Chem.  Cath.  Ivaterinoslav,  1926,  151 — 156), — 
In  neutral  solutions,  equilibrium  between  ferric  and 
iodine  ions  is  established  according  to  the  scheme, 
Fe"*-hl'  —  Fe"-f I.  The  equilibrium  depends  on 
the  degrees  of  dissociation  of  the  ferric,  ferrous,  and 
potassium  chlorides,  but  this  effect  becomes  less 
important  if  the  reaction  takes  place  in  0-5IZ-potassium 
chloride  solution.  The  equilibrium  constant  is  pro¬ 
foundly  changed  by  the  presence  of  an  acid,  the 
extent  of  the  alteration  varying  but  slightly  with  the 
concentration  of  the  acid.  The  equilibrium  is  dis¬ 
placed  somewhat  to  the  right  by  the  presence  of 
either  glycerol  or  methyl  alcohol  in  30%  concentration. 

T.  H.  Pope. 

Activity  coefficients  of  tervalent  ions  in  very 
dilute  solutions.  J.  N.  Bronsted  and  N.  J. 
Brumbaugh  (J.  Amer.  Chem.  Soc.,  1926,  48,  2015 — 
2020). — The  solubility  of  luteocobaltic  hexacyano- 
cobaltiate,  Co(NH3)6,Co(CN)G,  in  sodium  chloride  solu¬ 
tions  increases  from  T375xlO‘J  to  4-56xl0"5  mol./ 
litre  as  the  concentration  of  the  latter  increases  from 
0  to  0-02.1/  (cf.  Bronsted  and  LaMer,  A.,  1924, 
ii,  306).  The  activity  coefficients  calculated  from 
these  measurements  are  in  agreement  with  those 
calculated  by  means  of  the  Debye-Hiickel  interionic 
attraction  theory.  S.  K.  Tweedy. 

Antagonism  of  ions.  Ionisation  of  calcium. 

A.  Belak  and  E.  Szep  (Biochem.  Z.,  1926,  171, 
22 — 32). — The  authors  have  shown  by  the  Brinkman- 
van  Dam  method  that  the  presence  of  chlorides  and 
other  salts  of  sodium  and  potassium  depresses  the 
ionisation  of  calcium  chloride.  Kon-electrolytes  (dex- 
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trose,  lactose,  and  sucrose)  and  magnesium  salts  have 
no  effect.  The  antagonism  of  ions  is  therefore  an 
effect  independent  of  colloidal  surfaces,  taking  place 
in  the  solution  itself.  E.  C.  Smith. 

Equilibrium  of  heterogeneous  systems  includ¬ 
ing  electrolytes.  I.  Fundamental  equations 
and  phase  rule.  J.  A.  V,  Butler  (Proc.  Roy.  Soc., 
1926,  A,  112,  129 — 136). — The  method  of  Gibbs  is 
employed  to  obtain  the  conditions  of  equilibrium  in 
cases  where  P.D.  may  exist  between  one  or  more 
phases,  e.g.,  systems  containing  electrolytes.  In  addi¬ 
tion  to  a  consideration  of  the  number  of  components, 
their  chemical  potential,  temperature,  and  pressure, 
every  portion  of  matter  is  characterised  by  an  elec¬ 
trical  potential,  i.e.,  the  electrical  work  done  in  bring¬ 
ing  unit  positive  charge  from  a  standard  position  (or 
infinite  distance)  to  a  point  within  the  matter  in 
question.  A  modified  form  of  the  phase  rule  is  given, 
and  its  application  to  galvanic  cells  is  discussed. 

L.  L.  Bircumshaw. 

Allotropy  of  mercuric  iodide.  L.  Losana 
(Gazzetta,  1926,  56,  301—331 ;  cf.  A.,  1900,  ii,  141 ; 
1903,  ii,  728;  1906,  ii,  757;  1914,  ii,  364).— The 
binary  systems  HgCl2-HgBr2,  Hgl2-Pbl2,  and  the 
ternary  systems  HgI2-HgCl2-HgBr2,  Hgl2-Cdl2-Pbl2 
(the  latter  partly)  were  studied  by  thermic  and  dilato- 
metric  methods.  The  changes  produced  in  the  tem¬ 
perature  at  which  red  mercuric  iodide  is  transformed 
into  the  yellow  form  were  also  determined.  The 
bearing  of  the  observations  on  the  work  of  Smits 
and  Bokhurst  relative  to  the  theory  of  allotropy  is 
discussed.  S.  B.  Tallantyre. 

Binary  mixtures.  J.  Same  shim  a  (J.  Eac.  Sci. 
Tokyo,  1925, 1,  63 — 103). — In  addition  to  an  account 
of  work  previously  published  (cf.  A.,  1918,  ii,  429), 
expressions  for  the  partial  vapour  pressures  of  each 
component  of  a  binary  system  are  given  and  tested 
by  the  experimental  data  available  for  the  systems 
benzene-carbon  disulphide,  acetone-ethyl  ether,  car¬ 
bon  tctrachloridc-benzene,  and  ethyl  iodide-ethyl 
acetate,  with  which  they  show  satisfactory  agreement. 
The  expressions,  which  are  deduced  from  a  simplified 
form  of  Margules’  equations,  are  p1=P1a:e4-^)’«  and 
p2=P2( l—x)ex'a,  where  p>i  and  2X>  are  the  partial 
pressures  of  the  first  and  second  components,  respect¬ 
ively,  P1  and  P2  the  vapour  pressures  of  the  pure 
liquids,  x  is  the  molar  fraction  of  the  first  component 
in  the  liquid  state,  and  a  a  constant  determined 
graphically  from  the  experimental  data.  The  di¬ 
electric  constant  of  a  binary  mixture  appears  to  be 
an  additive  property  when  both  components  are 
normal  and  there  is  no  chemical  interaction. 
A  method  is  given  for  the  calculation  of  the 
degree  of  association  of  one  component  from  the 
dielectric  constants  of  its  mixtures  with  a  normal 
liquid.  Hence,  from  the  experimental  data  for  mix¬ 
tures  of  ethyl  alcohol  and  ether,  a  value  of  T71  for 
the  degree  of  association  of  ethyl  alcohol  at  18°  has 
been  calculated.  M.  S.  Burr. 

Binary  systems.  III.  “Thaw-melt"  diagrams 
for  systems  with  mixed  crystals.  H.  Rheinboldt 
and  M.  Kirch  risen  (J.  pr.  Chem.,  1926,  [ii],  113, 
199 — 211;  cf.  this  vol.,  25,  476). — Curves  of  every 


possible  type  are  obtained  from  the  following  pairs. 
Type  I  (continuous  solid  solutions)  :  naphthalene 
and  p-naphthol  ;  the  curves  agree  with  those  of 
Rudolfi  (cf.  A.,  1909,  ii,  536).  Type  II  (solidus  and 
liquidus  coincident  at  maximum)  :  d-  and  Z-carv- 
oximes  ;  the  curves  agree  with  those  of  Adriani  (cf. 
A.,  1900,  ii,  462) ;  a  maximum  is  found  at  92-3°. 
Type  III  (coincidence  at  minimum) :  naphthalene 
and  fd-naphthylamine ;  minimum  at  32-5  wt.  %  of 
the  latter,  at  71-5°  (cf.  Rudolfi,  loc.  cit.).  Type  la 
(coincidence  at  point  of  inflexion,  cf.  Ruer,  A.,  1907, 
ii,  433)  :  p-bromoiodo-  and  p-di-iodo-benzene ;  the 
liquidus  agrees  with  that  found  by  Nagornow  (A., 
1911,  i,  27) ;  between  0  and  18  mol.  %  di-iodobenzene 
the  solidus  is  parallel  to  it  and  only  slightly  lower. 
Type  IV  (limited  solid  solubility)  :  p-ehloroiodo- 
benzene  and  p-di-iodobenzene.  A  transition  point 
is  found  at  59'5°  and  13  mol.  %,  and  a  solid  solution 
area  from  18  to  71  mol.  %  di-iodobenzene  (cf.  Nagor¬ 
now,  loc.  cit.).  Type  V  (two  limited  series,  with 
eutectic)  :  a-  and  [3-benzylidenenaphthylamines.  The 
diagram  obtained  by  Pascal  and  Normand  (cf.  A., 
1913,  ii,  1031)  is  valueless,  as  the  m.  p.  of  the  pure 
components  are  interchanged,  the  points  on  the  solidus 
are  very  irregular,  and  supercooling  has  obviously 
occurred.  The  eutectic  is  now  found  at  55-5°  and 
33  wt.  %,  whilst  the  solid  solution  area  extends  over 
18 — 69  wt.  %  of  the  (3-isomeride.  E.  W.  Wignall. 

Recurrent  transition  curves  in  anisotropic 
binary  systems.  F.  Wever  [with  P.  Giani  and 
W.  Reinecken]  (Z.  anorg.  Chem.,  1926,  154,  294 — 
307). — The  a-y  and  y-5  transition  points  of  iron 
containing  increasing  amounts  of  silicon  or  tin  were 
determined  by  plotting  temperature  difference  curves, 
and,  in  the  former  case,  were  confirmed  by  micro¬ 
scopical  observation  of  specimens  etched  over  a  range 
of  temperatures  with  nitrogen.  In  both  cases,  the 
a-y  transition  point  is  raised  and  the  y-S  transition 
point  lowered,  and  no  transition  occurs  in  the  presence 
of  more  than  about  1-S%  of  silicon.  A.  Geake. 

Melting-curves  of  the  systems  hydrogen 
chloride-ethyl  ether  and  hydrogen  chloride- 
acetone.  M.  Hirai  (Bull.  Chem.  Soc.  Japan,  1926, 

l,  123 — 125). — The  curves  indicate  the  existence  of 
the  compounds,  Et20,2HCl,  m.  p.  — 87-3°  (cf.  Maass 
and  McIntosh,  A.,  1913,  i,  584),  and  Me2CO,HCl, 

m.  p.  —79-0°.  S.  K.  Tweedy. 

Vapour  pressure  and  base  exchange  in  zeolites 
and  permutites.  V.  Rothmund  (Z.  Elektrochem., 
1926,  32,  367—371). — A  review  of  the  literature. 

Equilibria  in  systems  of  the  type  lead  halide- 
potassium  halide-water.  L.  J.  Burrage  (J.C.S., 
1926,  1703 — 1709). — Equilibria  in  the  systems  PbX2- 
KX-H20  (where  X= Cl,  Br,  or  I)  have  been  inves¬ 
tigated  at  25°  by  varying  the  concentration,  from 
zero  to  saturation,  of  each  of  the  component  salts  in 
turn,  in  presence  of  excess  of  the  other.  The  lead 
was  usually  determined  gravimetrically  as  chromate 
and  the  halide  as  silver  salt.  Small  concentrations 
of  lead  iodide,  however,  were  determined  colori- 
metrically.  The  solid  phases  were  analysed  by  the 
“  rest  ”  method.  The  following  double  salts  exist  at 
25°:  KCl,2PbCl2;  KCLPbCl2,’H,0 ;  KBr,2PbBr2; 
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KBr,PbBr2,£H20 ;  and  KI,PbI2,2HO.  Demassieux 
obtained  similar  results  for  the  chlorides  (A.,  1924, 
ii,  182)  and  iodides  (A.,  1923,  ii,  565).  Other  double 
salts  have  been  described  by  earlier  investigators,  but 
these  are,  apparently,  incapable  of  existence. 

M.  S.  Bueb. 

System  iron-silicon-chromium.  W.  Denecke 
(Z.  anorg.  Chem.,  1926,  154,  178 — 185). — In  the  two- 
component  system  iron-chromium,  a  continuous  series 
of  mixed  crystals  is  formed  with  amounts  of  chromium 
up  to  30%,  and  a  minimum  occurs  in  the  solidification 
curve.  No  evidence  was  obtained  for  the  compound 
Pe2Cr,  or  for  a  eutectic  containing  about  15%  of 
chromium.  The  reaction  between  mixed  crystals  of 
iron  and  silicon  and  the  compound  PeSi  to  form  the 
compound  Pe3Si2  is  apparently  accelerated  by  the 
presence  of  chromium.  A  space  diagram  is  given 
for  systems  containing  up  to  30%  of  chromium  and 
silicon,  together  with  various  sections  and  numerical 
data.  .  A.  Geake. 

Equilibrium  in  the  action  of  gaseous  hydrogen 
chloride  on  potassium  bromide.  K.  Jellinek 
and  R.  Itelsohn  (Z.  anorg.  Chem.,  1926,  155,  130 — 
140).— The  equilibrium  KBr+HCl=KCl+KBr  has 
been  examined  between  500°  and  800°.  The  solid 
phase  consists  of  a  continuous  series  of  mixed  crystals 
or  of  a  homogeneous  fused  mass  of  potassium  chloride 
and  bromide.  The  composition  of  the  gas  phase  in 
its  dependence  on  the  composition  of  the  solid  phase 
and  on  the  temperature  is  discussed.  The  heat  of 
reaction  is  of  the  magnitude  expected  from  thermo¬ 
chemical  data.  M.  Carlton. 

Equilibria  in  the  reduction  of  chromium 
sesquioxide  and  of  uranium  dioxide  with  carbon, 
and  in  the  action  of  nitrogen  on  uranium  carbide. 
O.  Hetjsler  (Z.  anorg.  Chem.,  1926,  154,  353—374). 
— Equilibria  between  permanent  gases  and  non¬ 
volatile  solids  can  be  determined  in  an  internally 
heated  furnace  with  external  cooling  at  temperatures 
too  high  for  a  closed,  externally  heated  vessel.  The 
equilibria  between  carbon  and  manganous  oxide  or 
silica  could  not  be  determined,  the  solids  being  too 
volatile  at  the  necessary  high  temperatures.  The 
equilibrium  between  chromium  sesquioxide  and  carbon 
was  determined  with  rising  and  falling  pressures  of 
carbon  monoxide,  and  using  Acheson  graphite  or 
carbon  obtained  by  adding  carbon  monoxide  to  the 
exhausted  reaction  mixture ;  the  equilibrium  between 
886°  and  1096°  is  expressed  by  the  equation  log  p— 
11-375— 11550/T.  In  the  reductioh  of  uranium  di¬ 
oxide,  care  is  necessary  to  exclude  nitrogen  so  far  as 
possible;  the  equilibrium  between  1480°  and  1801° 
is  represented  by  the  equation  log  p—12-09— 19100 jT. 
The  heat  consumed  by  the  evolution  of  1  mol.  of 
carbon  monoxide  is  52,800  cal.  for  chromium  sesqui¬ 
oxide  and  87,300  cal.  for  uranium  dioxide  at  mean 
temperatures  of  990°  and  1670°,  respectively;  the 
carbides  formed  are  probably  Cr3C2  and  UC2.  By 
the  action  of  nitrogen  on  uranium  carbide  at  1180°, 
the  nitride  U3N4,  insoluble  in  acids  and  alkalis,  is 
formed.  When  this  is  heated  at  about  1740°,  nitrogen 
is  evolved,  and  the  nitride  U5N4  is  obtained,  and  at 
about  1900°  the  nitride  U5N2  is  formed.  Both  these 


nitrides  are  completely  soluble  in  acid,  the  nitrogen 
being  obtained  as  ammonia  and  hydrogen  evolved. 

A.  Geake. 

Equilibrium  in  the  action  of  oxygen  on  solid 
metal  chlorides  (cupric,  nickel,  and  cobalt 
chlorides).  K.  Jellinek  and  A.  It ttd at  (Z.  anorg. 
Chem.,  1926,  155,  73 — 83). — Equilibria  of  the  typo 
2MCl2-f  02^:2M0-|-2C12  were  investigated  by  heat¬ 
ing  solid  cupric,  nickel,  or  cobalt  chloride  in  a  steady 
stream  of  oxygen  between  300°  and  600°.  The  com¬ 
position  of  the  gas  mixture  after  passing  over  the 
chloride  was  determined  at  intervals  and  that  of  the 
residual  solid  at  the  end  of  the  experiment.  With 
cupric  chloride,  the  reaction  proceeds  in  two  stages  : 
4CuCl2+02^2Cu0CuCl2+2Cl2 ;  2Cu0,CuC12+02 

===4CuO-j-2Cl2.  With  nickel  and  cobalt  chlorides, 
the  change  is  directly  to  NiO  and  Co304,  respectively. 
The  heats  of  reaction  calculated  from  the  equilibria 
agree  well  with  those  observed  thermochemically. 

M.  Carlton. 

Reaction  provinces.  X.  Fe-S-Si02,  Fe-Mg-S, 
and  Fe-Al-S.  W.  P.  Jorissen  and  B.  L.  Ongiue- 
hong  (Bee.  trav.  chim.,  1926,  45,  540 — 544). — Be- 
action  regions  have  been  observed  for  mixtures  of 
solid  substances  resembling  those  obtained  with  gas¬ 
eous  mixtures  (this  vol.,  246).  Data  are  given,  and 
expressed  graphically,  for  the  limits  of  composition 
within  which  reaction  takes  place  for  the  following 
mixtures  :  iron  and  sulphur ;  iron,  sulphur,  and  silica ; 
magnesium  and  sulphur;  iron,  magnesium,  and  sul¬ 
phur  ;  iron,  aluminium,  and  sulphur.  J.  Grant. 

Application  of  thermodynamical  principles  to 
the  time  rates  of  chemical  changes  and  vaporis¬ 
ation.  S.  Sano  (Anniversary  Vol.  Nagaoka,  1925, 
125 — 135).— A  formula  for  the  rate  of  chemical 
changes,  simplifying  for.  gases  to  the  mass  action 
law,  is  derived  on  the  assumptions  that  the  reacting 
mass  is  a  fluid,  not  under  the  influence  of  an  electric 
field,  that  the  effects  of  gravity  and  surface  tension 
are  negligible,  and  that  the  system  is  under  an 
isotropic  pressure.  The  assumption  that  the  pressure 
of  the  vapour  evaporating  from  a  liquid  may  be 
considered  equal  to  that  of  the  saturated  vapour  in 
equilibrium  with  the  liquid  phase  is  contradictory  to 
the  laws  of  thermodynamics. 

Chemical  Abstracts. 

Thermodynamic  treatment  of  the  occurrence 
of  mixed  crystal  gaps  and  of  compounds  in 
solid  solutions  of  binary  systems.  H.  Brede- 
jieier  (Z.  anorg.  Chem.,  1926,  154,  405 — 412). — 
Theoretical.  A.  Geake. 

Isothermal  calorimetry.  H.  von  Wartenberg 
and  B.  Lerner-Steinberg  (Z.  physilcal.  Chem.,  1926, 
122,  113 — 120). — The  troublesome  and  uncertain  cor¬ 
rections  for  radiation  necessary  when  using  a  calori¬ 
meter  in  the  ordinary  way  can  be  dispensed  with  if 
the  calorimeter  liquid,  while  it  is  absorbing  heat,  is 
maintained  at  its  initial  temperature  by  addition  of 
a  64%  solution  of  ammonium  nitrate.  A  calibrated 
thermometer  is  thus  unnecessary,  and  the  heat  effect 
is  calculated  from  the  heat  of  dilution  of  the  solution 
used.  R.  CuTniLL. 
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Heat  of  dilution  of  ammonium  nitrate.  B. 
Lerner-Steinbero  (Z.  physikal.  Clicm.,  1926,  122, 
121 — 125). — Using  the  method  of  isothermal  calori¬ 
metry  (cf.  preceding  abstract),  the  heat  of  dilution 
of  64%  solutions  of  ammonium  nitrate  to  varying 
extents  has  been  measured  at  18-2°,  25°,  and  21-6°. 

R.  CCTHILL. 

Heat  of  wetting  of  active  carbon.  K.  Andress 
and  E.  Berl  (Z.  physikal.  Chem.,  1926,  122,  81 — 
87). — Using  a  calorimeter  of  Schottky’s  pattern,  the 
heat  of  wetting  of  active  carbon  by  water  is  found 
to  be  12-35  cal./g.,  and  by  organic  liquids  about  30 
cal./g.  R.  Cuthill. 

Thermochemical  studies.  H.  Hirobe  (J.  Fac. 
Sci.  Tokyo,  1926, 1, 155 — 222). — An  isothermal  calori¬ 
meter,  specially  adapted  for  the  determination 
of  small  heats  of  reaction,  is  described.  The 
temperature  during  the  reaction  is  kept  constant  by 
the  gradual  addition  of  a  compensating  liquid,  usually 
mercury  (cf.  J.  Tokyo  Chem.  Soc.,  1911,  32,  551). 
Determinations  have  been  made  of  the  heat  of  mixing 
of  fifty-one  pairs  of  organic  liquids.  From  the  thermal 
data,  the  chemical  equilibria  have  been  calculated 
for  two  of  the  simpler  cases  (Ikeda,  A.,  1908, 
ii,  932),  viz.,  the  chloroform-ethyl  ether  and  the  par¬ 
aldehyde-chloroform  mixtures.  In  the  first  case, 
equilibrium  corresponds  with  CHCl3-f  (C2H5)20  U7 
CHCI3,(C2Hs)20,  the  heat  of  formation  being  3100 
cal.,  and  in  the  second  with  2(CH3CH0)3+3CHC13  ~ 
3(CH3CH0)2,(CHC13).  The  constant  aL2,  the  attrac¬ 
tion  between  unlike  molecules  of  the  constituents  in 
van  der  Waals’  equation  for  a  binary  mixture,  has 
been  calculated  from  the  heats  of  mixing.  From 
this  constant,  and  the  molecular  volume  of  the  mix¬ 
tures,  the  heat  changes  associated  with  the  mixing 
of  the  components  in  varying  proportions  are  cal¬ 
culated  and  found  to  agree  fairly  closely  with  the 
observed  results.  M.  S.  Burr. 

Thermochemistry  of  gas  reactions.  I.  Heat 
of  formation  and  the  conditions  of  existence  of 
carbon  tetrachloride.  M.  Bodenstein  and  P. 
Gunther  [with  F.  Hoffmeister]  (Z.  angew.  Cliem., 
1926,  39,  875 — 880). — The  heat  of  the  reaction 
CC!j+2H2=C+4HC1  was  measured  in  a  precision 
calorimeter  (von  Steinwehr,  A.,  1901,  ii,  641),  the 
reactants  being  mixed  with  hydrogen  and  chlorine  to 
propagate  explosion  and  primed  with  silver  azide. 
The  result,  62,570±350  cal.  (evolved),  when  com¬ 
bined  with  Thomsen’s  value  for  the  heat  of  formation 
of  hydrogen  chloride,  gives  25,430  ±350  cal.  as  the 
heat  of  the  reaction  C-f 2C12=CC14  at  20°.  The 
equilibrium  conditions  for  the  latter  reaction  pre¬ 
dicted  by  means  of  Nernst’s  heat  theorem  could  not 
be  realised  experimentally,  efforts  to  synthesise  and 
decompose  carbon  tetrachloride  by  thermal  means 
failing  almost  completely.  S.  K.  Tweedy. 

Theory  of  electrolytic  ions.  XXXII.  Deter¬ 
mination  of  limiting  values  of  the  conductivity 
of  ions  of  potassium,  lithium,  and  sodium 
chlorides,  sodium  bromide,  and  potassium 
iodide.  R.  Lorenz  and  J.  Westenberger  (Z. 
anorg.  Chem.,  1926,  155,  144—159;  cf.  this  vol., 
360). — Theoretical.  The  conductivity  of  the  ions  is 


deduced  and  the  values  so  obtained  are  compared 
with  those  of  other  investigators.  M.  Carlton. 

Influence  of  some  "polyols  ”  on  the  electrical 
conductivity  of  boric  acid.  J.  Boeseken  (Rec. 
trav.  chiin.,  1926,  45,  552—557  ;  cf.  A.,  1925,  ii,  128). 
— The  methods  of  preparation  of  (1-methylbutanc-Py- 
diol  and  |3-methylpentane-pBe-triol  are  described,  and  it 
is  shown  that  both  substances  produce  a  slight  lower¬ 
ing  in  the  conductivity  when  added  to  solutions  of 
boric  acid.  In  the  latter  case,  the  lowering  increases 
with  the  concentration  of  the  triol.  It  is  suggested 
that  the  hydroxyl  groups  are  not  favourably  situated 
for  the  formation  of  complexes  with  the  boric  acid. 

J.  Grant. 

Electrical  conductivity  as  a  basis  for  physico¬ 
chemical  analysis.  A.  M.  Zanko  (Sci.  Mag.  Chem. 
Catli.  Katerinoslav,  1926,  79 — 91). — The  application 
of  the  method  of  conductometric  titration  to  the 
determination  of  silver,  chlorides,  thiocyanates,  and 
sulphates  has  been  examined.  In  the  titration  of 
silver  nitrate  with  sodium  chloride  or  inversely,  and 
of  ammonium  thiocyanate  with  silver  nitrate  solution, 
this  method  gives  accurate  results,  but  when  it  i3 
applied  to  the  determination  of  chlorine  in  barium 
chloride  or  feme  chloride,  low  results  ensue.  In  the 
determination  of  the  sulphate  ion  by  precipitation 
as  barium  sulphate,  accurate  results  are  obtained 
only  with  sulphates  of  bivalent  metals,  low  figures 
being  given  by  sulphates  of  uni-  or  ter-valent  metals. 
If  the  solution  of  the  sulphate  of  the  univalent  metal 
is  added  slowly  to  excess  of  the  barium  chloride 
solution,  the  error  may  be  diminished  to  0-2 — 0-4%, 
but  the  results  with  salts  of  tervalent  metals  are  less 
accurate.  T.  H.  Pope. 

Theory  of  electrolytic  conductivity.  O.  Red- 
lich  (Physikal.  Z.,  1926,  27,  528). — Corrections  to  a 
previous  paper  (cf.  A.,  1925,  ii,  541). 

Ionisation  produced  by  the  hydration  of 
quinine  sulphate.  (Mlle.)  C.  Chamie  (J.  Phys. 
Radium,  1926,  [vi],  7,  204—214;  cf.  A.,  1923,  ii,  113, 
603). — A  quantitative  study  of  the  hydration  of 
quinine  sulphate  as  manifested  by  the  diminution  of 
the  ionisation  current  and  by  the  increase  in  weight 
shows  the  parallelism  between  the  two  phenomena 
and  confirms  the  various  other  conclusions  previously 
recorded.  Simple  relations  between  the  duration  of 
the  phenomena,  the  density  of  the  layer  of  salt,  and 
the  initial  intensity  of  the  ionisation  current  are  not 
observable  unless  the  surface  density  is  of  the  order 
of  a  few  mg. /cm. 2  Under  these  conditions,  the  quan¬ 
tity  of  electricity  liberated  appears  to  be  proportional 
to  the  amount  of  water  absorbed.  Continued  repeti¬ 
tion  of  the  hydration  process  shows  that  the  ionisation 
becomes  less  intense  and  that  the  current-time  curves 
undergo  progressive  deformation.  J.  S.  Carter. 

Electrolytic  potential  of  iron  amalgam.  J. 
Heyrovsky  and  B.  Soucek  (Compt.  rend.,  1926, 
183,  125 — 127 ;  cf.  A.,  1924,  ii,  598). — A  difference 
of  0-4  volt  is  found  between  the  deposition-potential 
of  iron  at  the  mercury  dropping  cathode  and  the 
electrolytic  potential  of  pure  iron.  This  indicates 
that  the  free  energy  of  the  metal  is  0-4  volt-faraday 
(9220  cal.)  less  than  that  of  its  dilute  amalgam,  and 
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also,  as  experience  shows,  that  direct  amalgamation 
of  iron  is  impossible.  It  is  shown  further,  from  the 
constancy  of  the  E.M.F.  between  a  mercury-iron 
mixture  or  an  amalgam  and  a  calomel  electrode,  that 
the  “  hyperactive  ”  iron  amalgam  is  metastable  and 
is  readily  transformed  into  a  mixture  of  the  metals. 
The  potential  of  the  true  amalgam  measured  0-05  sec. 
after  its  formation  by  means  of  a  rotary  interrupter 
is  found  to  be  equal  to  the  deposition-potential  of 
iron  on  the  mercury  cathode.  These  phenomena  are 
independent  of  the  hydrogen-ion  concentration,  and 
are  probably  due  to  the  liberation  of  free  energy 
when  the  atoms  in  true  solution  in  the  amalgam 
rearrange  themselves  according  to  their  magnetic 
moments  into  their  crystalline  forms  and  produce  a 
suspension  which  is  magnetic.  J.  Grant. 

Positions  of  tungsten  and  molybdenum  in  the 
normal  potential  series.  A.  S.  Russell  and 
S.  W.  Rowell  (J.C.S.,  1926,  1831— 1892).— The 
chemical  behaviour  of  tungsten  and  molybdenum 
indicates  that,  in  some  respects,  they  are  more  reactive 
than  copper,  but  in  others  that  they  resemble  mercury 
and  silver,  and  the  values  given  for  the  electrode 
potentials  are  not  concordant.  By  the  two  following 
methods,  however,  it  has  been  shown  that  their 
position  in  the  normal  potential  series  is  approxim¬ 
ately  the  same  as  that  of  mercury :  (1)  by  finding 
the  least  reactive  metal  on  which  metallic  tungsten 
and  molybdenum  can  be  deposited  by  shaking  solu¬ 
tions  of  their  compounds  with  an  amalgam  of  the 
metal ;  (2)  by  finding  what  metals  of  known  normal 
potentials  lie  on  either  side  of  tungsten  and  molyb¬ 
denum  in  the  series  showing  the  order  in  which  they 
are  removed  from  mercury  by  an  oxidising  agent  (cf. 
following  abstract).  When  acid  solutions  of  salts  of 
these  metals  are  shaken  with  different  metal  amal¬ 
gams,  small  quantities  of  metallic  tungsten  or  molyb¬ 
denum  are  obtained  and  may  be  detected  by  the 
catalysis  of  the  reaction  2H — >H„  which  serves  as  a 
delicate  means  of  identification.  Platinum  and 
chromium  have  a  similar  catalytic  effect,  and  pallad¬ 
ium  and  manganese  somewhat  less,  but  considerably 
greater  than  that  of  zinc,  copper,  iron,  or  cobalt. 
The  solubility  of  chromium,  manganese,  iron,  cobalt, 
copper,  molybdenum,  and  tungsten  in  mercury  is 
very  small,  being  of  the  order  of  10~5  g.  per  g.  of 
mercury.  There  is  a  certain  amount  of  experimental 
evidence  to  suggest  that  there  may  exist  a  more 
active  form  of  both  tungsten  and  molybdenum,  of  an 
activity  comparable  ■with  that  of  active  cobalt  and 
nickel.  M.  S.  Burr. 

Order  of  removal  of  manganese,  chromium, 
iron,  cobalt,  and  nickel  from  amalgams.  A.  S. 

Russell,  D.  C.  Evans,  and  S.  W.  Rowell  (J.C.S., 
1926,  1872 — 1881). — The  order  zinc,  cadmium,  man¬ 
ganese,  thallium,  tin,  lead,  copper,  chromium,  iron, 
bismuth,  cobalt,  and  nickel  is  the  order  of  removal 
of  these  metals  by  an  oxidising  agent  from  an  amalgam 
with  mercury  (cf.  Russell  and  Evans,  A.,  1925,  ii, 
1205).  This'  is  not  the  order  of  their  positions  in 
the  normal  potential  series,  the  absolute  positions  of 
chromium,  manganese,  iron,  cobalt,  and  nickel  being 
displaced  towards  the  noble  metals  in  mercury,  but 
without  altering  their  relative  positions.  Experi¬ 


mental  details  are  given  of  the  preparation  of  the 
amalgams  and  of  their  treatment  with  oxidising 
agents,  viz.,  OTA-potassium  permanganate,  ferric 
sulphate,  or  uranyl  nitrate  in  2A-sulphuric  acid. 
The  abnormal  behaviour  of  the  elements  mentioned 
is  ascribed  to  a  type  of  passivity,  and  an  electronic 
theory  is  put  forward  in  explanation.  According  to 
this  theory,  two  electrons  are  present  in  the  outer 
4-quantum  orbit  of  these  metals  in  the  active  state. 
In  the  passive  state,  however,  there  is  only  one 
electron  in  the  orbit,  the  second  having  passed  to 
the  incomplete  3-quantum  orbit,  which  exists  in  all 
these  metals.  The  difference  between  the  electrode 
potentials  in  the  active  and  passive  states  should 
represent  the  work  done  by  the  passage  of  this 
electron  from  one  orbit  to  the  other.  There  exists 
a  certain  amount  of  spectroscopic  evidence  to  indicate 
that  metallic  nickel,  which  is  ordinarily  in  the  passive 
state,  has  only  one  electron  in  its  outer  orbit.  The 
values  of  0Eh  for  chromium,  iron,  cobalt,  and  nickel 
in  the  passive  state  are  of  the  same  order  as  those 
of  the  higher  members  of  group  VI  and  of  the  trans¬ 
ition  groups.  Observations  relating  to  the  reducing 
properties  of  manganese,  thallium,  tin,  and  iron 
amalgams  are  described.  M.  S.  Burr. 

E.M.F.  measurements  in  aqueous  solutions  of 
hydrochloric  acid  containing  sucrose.  G.  Scat- 
chard  (J.  Amcr.  Chem.  Soc.,  1926,  48,  2026 — 2035). 
—The  E.M.F.  of  the  cell  (I)  Hg|HgCl,m(sat.)| 
0T012A-HC1,  sucrose  (c),  AgCljAg  with  a  flowing 
junction  (Scatchard,  A.,  1925,  ii,  398),  and  of  the 
cell  (II)  Pt,H2|0T012Ar-HCl,  sucrose  (c),  AgCl|Ag 
with  a  rocking  hydrogen  electrode  (ibid.,  397),  were 
measured  at  25°,  c  varying  from  0  to  700  g./litre. 
The  potentials  of  both  the  hydrogen  and  silver 
chloride  electrodes  changed  during  inversion  of  the 
sucrose.  The  E.M.F.  of  (II)  decreased  when  the 
hydrogen  electrode  was  not  rocked,  indicating  that 
some  reaction  consuming  hydrogen  is  occurring, 
probably  the  catalytic  hydrogenation  of  sucrose  or 
its  inversion  products.  The  liquid- junction  potential 
is  changed  considerably  on  addition  of  sucrose.  The 
E.M.F.  of  (II)  calculated  from  the  Debye-Hiickel 
theory  agree  moderately  well  with  the  experimental 
results  provided  hydrate  formation  is  assumed  in 
the  sucrose  solution  (cf.  A.,  1922,  i,  230) ;  the  effect 
of  acid  on  this  hydrate  equilibrium  is  neglected  by 
the  theory,  and  hence  the  deviations  in  concentrated 
solutions  increase  regularly  with  the  concentration. 
The  results  with  (I)  confirm  the  conclusion  that  the 
effect  of  changing  dielectric  constant  on  activity  is 
not  the  same  for  potassium  and  for  chloride  ions 
(cf.  A.,  1925,  ii,  971).  The  recorded  values  of  single¬ 
ion  activities  in  sucrose  solution  are  considered  to  be 
of  doubtful  accuracy.  S.  Iv.  Tweedy. 

Dissociation  of  lithium  chloride  and  sodium 
bromide  in  absolute  ethyl  alcohol.  C.  Drucker 
and  R.  Schingnitz  (Z.  physikal.  Chem.,  1926,  122, 
149 — 169). — E.M.F.  measurements  with  solutions  of 
the  above  salts  in  absolute  ethyl  alcohol  have  been 
made  with  the  cells  Ag|AgCl,LiCl|LiCl,AgCl|Ag,  and 
Ag|AgBr,NaBr|NaBr,AgBr|Ag  at  25°,  and  with  the 
cells  LixHg|LiCl,AgCl|  Ag,  and  NaxHg|NaBr,AgBr|Ag 
at  the  ordinary  temperature.  From  the  results,  the 
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E.M.F.  of  the  cell  Ag|  AgCl,0T  A7-  LiCl  j  Li  in  alcoholic 
solution  at  25°  is  calculated  to  bo  3-100  volts.  Ebul- 
lioscopic  determinations  have  also  been  made  with 
the  same  solutions.  In  the  case  of  the  chloride,  the 
mol.  wt.  rises  with  increasing  concentration  of  the 
solution  up  to  a  concentration  of  about  0-5A7,  after 
which  it  slowly  falls  again,  presumably  owing  to  the 
predominating  influence  of  solvation.  From  trans¬ 
port  measurements  at  25°,  the  following  limiting 
values  of  mobility  arc  calculated  :  hydrogen,  63-4 ; 
lithium,  15;  chlorine,  21;  sodium,  24;  bromine,  20. 
The  values  of  the  degree  of  dissociation  calculated 
from  the  osmotic  effects,  conductivities,  and  E.M.F. , 
respectively,  vary  in  the  same  way  as  they  do  for 
aqueous  solutions.  It  is  pointed  out  that  the  possi¬ 
bility  that  the  molecular  state  of  the  solvent  may 
be  changed  by  the  solute  prevents  a  satisfactory 
determination  of  the  dissociation  of  the  solute  from 
the  experimental  results.  It  seems  probable,  how¬ 
ever,  that  lithium  chloride  is  more  highly  solvated  in 
alcoholic  than  in  aqueous  solution,  and  that  complex 
ions  are  present  in  the  former  solution.  From 
measurements  with  the  cell  Ag|AgN03,NaC104| 
NaC104,AgCl|Ag  the  solubility  product  of  silver 
chloride  in  alcoholic  solution  is  calculated  to  be 
4  x  10~18  at  25°.  R.  Ccthill. 

Oxidation-reduction  potentials  of  2-ketodi- 
hydroindole-3-p-propionic  acid  and  its  halogen 
derivatives.  E.  C.  Kendall  and  J.  M.  Ort  (J. 
Biol.  Chem.,  1926,  68,  611 — 630). — A  mixture  of 
the  oxidised  and  reduced  forms  of  2-ketodihydro- 
indole-3-|3-propionic  acid  (cf.  Kendall  and  others, 
this  vol.,  734)  does  not,  in  aqueous  solution,  attain 
definite  oxidation-reduction  potential  related  to  the 
proportions  in  which  the  two  forms  are  present. 
On  addition  of  a  mild  oxidising  agent  such  as  2  :  6- 
dibromoindophenol,  the  latter  is  partly  or  completely 
reduced,  a  potential  being  set  up  the  magnitude  of 
which  is  determined  by  the  proportions  of  reduced 
and  unchanged  indophenol.  The  halogen  derivatives 
of  the  indolepropionic  acid  react  more  rapidly  with 
indophenol,  but  the  final  potentials  attained  are  of 
the  same  order.  It  appears  that  the  indophenol 
reacts  stoicheiometrically  with  the  indolepropionic 
acid;  this  reaction  is  inhibited  by  the  presence  of  a 
small  amount  of  hydrogen  peroxide,  which  does  not 
itself  oxidise  the  indolepropionic  acid  in  the  same 
way  as  does  the  indophenol.  C.  R.  Harington. 

Effect  of  superposed  alternating  current  on 
tbe  polarisable  primary  cell  zinc-sulphuric  acid- 
carbon.  II.  High-frequency  current.  A.  J. 
Allmand  and  H.  C.  Cocks  (Proc.  Roy.  Soc.,  1926, 
A,  112,  252 — 258;  cf.  Allmand  and  Puri,  A.,  1925, 
ii,  303). — The  results  obtained  by  Brown  when  using 
an  alternating  current  of  frequency  12,000  (A.,  1914, 
ii,  332)  have  been  further  investigated.  The  effect 
of  superposing  a  high-frequency  current  on  the 
primary  cell,  amalgamated  zinc-sulphuric  acid- 
carbon,  was  studied  from  the  point  of  view  of  current 
delivery  of  the  cell  and  electrode  potential.  It  is 
shown  that  an  amalgamated  zinc  electrode  made  the 
anode  in  a  solution  containing  free  acid  undergoes 
considerable  polarisation,  and  that  this  polarisation 
can  be  more  than  overcome  by  the  superposition  of 


a  sufficiently  large  alternating  current  of  high  fre¬ 
quency.  It  is  assumed  that  this  effect  is  the  cause 
of  the  increased  current  output  in  the  cell.  The 
polarisation  of  a  carbon  cathode  charged  with  hydro¬ 
gen  appears  to  be  totally  unaffected  by  alternating 
currents  of  frequency  10,000 — 12,000. 

L.  L.  Bircuiushaw. 

Polarisation  of  zinc  electrodes  in  neutral  and 
acid  solutions  of  zinc  salts  by  direct  and  altern¬ 
ating  currents.  I.  A.  J.  Allmand  and  H.  C. 
Cocks  (Proc.  Roy.  Soc.,  1926,  A,  112,  259—279; 
cf.  preceding  abstract). — A  close  investigation  has 
been  made  of  some  of  the  factors  affecting  the  polaris¬ 
ation  of  zinc  electrodes,  with  a  view  to  explain  the 
facts  previously  observed  ( loc .  cit.).  Working  at  the 
ordinary  temperature  and  with  zinc  sulphate  solu¬ 
tions,  potential  measurements  have  been  made  with 
amalgamated  zinc  electrodes  in  absence  and '  in 
presence  of  free  sulphuric  acid,  and  with  unamalgam¬ 
ated  electrodes  in  neutral  solution.  Alternating  and 
compound  currents  have  been  used,  and  a  few  experi¬ 
ments  made  with  direct  currents.  The  frequencies 
varied  from  50  to  11,000.  The  results  are  shown 
graphically  and  discussed  in  detail.  The  observed 
polarisation  phenomena  are  assumed  to  be  due  to 
retardations  in  the  actual  electrode  process,  these 
retardations  being  closely  connected  with  charges  of 
atomic  oxygen  and  hydrogen  in  the  electrode  surface 
layers.  *  L.  L.  Bircumshaw. 

Electrochemical  oxidation  of  organic  sub¬ 
stances.  F.  Fichter  (J.  Chim.  phys.,  1926,  23, 
481 — 500). — A  lecture  delivered  before  the  Societd 
de  Chimie-Physique  on  February  24th,  1926. 

L.  F.  Gilbert. 

Anode-effect  in  the  electrolysis  of  fused  salts. 
H.  von  Wartenberg  [with  E.  Manthey  and  W. 
Conzelmann]  (Z.  Elektrochem.,  1926,  32,  330 — 336; 
cf.  Oesterheld  and  Brunner,  ibid.,  1916,  22,  38; 
Arndt  and  Probst,  ibid.,  1923,  29,  323). — In  the 
electrolysis  of  fused  salts  under  certain  conditions, 
the  mass  withdraws  from  the  anode  and  a  number 
of  small  arcs  are  formed  across  the  gas-space  between 
the  anode  and  the  fused  medium.  A  critical  current 
density  exists  for  each  salt,  above  which  this  so-called 
anode-effect  occurs.  In  presence  of  oxides,  silicates, 
etc.,  larger  current  densities  are  necessary.  Experi¬ 
ments  with  various  fused  halides  show  that  the 
phenomenon  is  not  a  surface-tension  effect,  since 
oxides  have  little  or  no  influence  on  the  surface 
tensions  of  fused  chlorides.  Determinations  of  the 
solubilities  of  the  halogens  in  the  corresponding 
fused  metal  halides  show  that  these  solubilities  are 
extremely  small,  and  hence  the  anode  gases,  being 
practically  insoluble,  should  escape  in  a  continuous 
manner.  The  data  lead  to  the  conclusion  that,  in 
media  free  from  oxides  etc.,  the  anode  gas  is  negatively 
charged  and  therefore  remains  round  the  anode  in 
the  form  of  a  large  bubble.  In  presence  of  small 
amounts  of  oxides  (e.g.,  reaction  of  fused  halide  with 
air),  the  gas  acquires  a  positive  charge  and  escapes 
in  the  form  of  small  bubbles.  J.  S.  Carter. 

Alternating-current  cell.  E.  S.  Hedges  (J.C.S., 
1926,  1892 — 1893). — Owing  to  the  periodic  properties 
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of  cold-worked  copper  (Hedges  and  Myers,  A.,  1925, 
ii,  680),  an  alternating-current  cell  may  be  con¬ 
structed  by  dipping  two  electrodes  of  rolled  copper 
in  a  solution  of  25  c.c.  of  nitric  acid  ( d  1-42)  and 
10  c.c.  of  hydrochloric  acid  ( d  1-16)  in  70  c.c.  of 
water.  The  positive  and  negative  currents  are 
usually  asymmetrical,  and  the  maximum  E.M.F.  is 
0T4  volt,  the  frequency  being  about  one  cycle  per 
min.  A  periodic  unidirectional  current,  varying 
between  30  milliamp.  and  zero,  is  obtained  by  using 
annealed  copper  in  place  of  one  of  the  rolled  copper 
electrodes.  M.  S.  Burr. 

Origin  of  the  E.M.F.  of  a  photo-electric  cell 
containing  a  fluorescent  electrolyte.  A.  Grum- 
bach  (Phil.  Mag.,  1926,  [vii],  2,  313;  cf.  A.,  1925, 
ii,  549;  Rule,  this  vol.,  361). — Rule’s  interpretation 
of  his  results  is  criticised,  in  that  he  neglects  the 
Becquerel  effect.  A.  B.  Manning. 

Electrolysis  of  chromium  trioxide  solutions. 
E.  Muller  (Z.  Elektrochem.,  1926,  32,  399—413).— 
From  a  study  of  the  potential-current  curves  in  30% 
solutions  of  chromium  trioxide,  it  is  inferred  that  a 
film  of  chromium  sesquioxide  is  formed  at  the  cathode 
at  potentials  not  exceeding  +0-3  volt.  This  dia¬ 
phragm  hinders  access  of  chromium  ions,  but  is 
permeable  to  hydrogen  ions.  At  about  —0-7  volt, 
the  diaphragm  begins  to  be  permeable,  and  partial 
continuous  reduction  of  sexavalent  to  tervalent 
chromium  ions  sets  in.  At  still  more  negative 
potentials,  deposition  of  metallic  chromium  takes 
place,  and  the  diaphragm  disappears.  Films  of 
oxide  acting  as  diaphragms  are  also  formed  on 
metallic  cathodes  owing  to  direct  chemical  oxidation 
by  chromium  trioxide.  In  presence  of  foreign  anions 
such  as  S04,  N03,  C104,  and  SiF„,  the  chromium 
sesquioxide  diaphragm  is  mechanically  imperfect  and 
may  be  swept  away  by  the  evolved  gaseous  hydrogen. 
For  this  reason,  the  presence  of  sulphates  promotes 
deposition  of  chromium  in  a  bright  coherent  form. 

W.  A.  Casfari. 

Reaction  velocity  and  thermodynamics.  E. 
Jougtjet  (Ann.  Physique,  1926,  [x],  5,  470 — 474). — 
Mathematical,  in  explanation  of  a  previous  paper  on 
this  subject  (this  vol.,  362).  C.  H.  D.  Clark. 

Reaction  velocities.  F.  E.  C.  Scheffer  and 
W.  F.  Brandsma  (Rec.  trav.  chim.,  1926,  45,  522 — 
534;  cf.  A.,  1922,  ii,  699). — From  the  consideration 
of  the  analogous  behaviour  of  the  velocity  ( v )  and 
thermodynamic  potential  (u.)  of  a  chemical  reaction,  the 
following  simple  relation  is  deduced :  v—Ce<J1-~u+TriNRT, 
where  et  and  i]t  are  the  energy  and  entropy  magni¬ 
tudes,  respectively,  T  is  the  absolute  temperature, 
and  O  a  constant  which  may  be  considered  as  universal. 
This  equation  is  derived  from  the  simpler  form 
v=Ce^!RT  by  introducing  those  expressions  which 
represent  energy  and  entropy  differences,  and  thus 
render  O  independent  of  concentration,  temperature, 
and  the  constants  of  the  reacting  substances.  The 
equation  involves  the  consideration  of  the  existence 
in  a  chemical  reaction  of  an  intermediate  state  having 
maximum  energy,  the  dependence  of  the  reaction 
velocity  on  the  temperature  being  determined  by 
the  energy  difference  between  this  and  the  initial 


state.  The  equation  is  applied  to  reactions  in  which 
the  same  reacting  substances  can  undergo  two 
different  reactions,  to  catalysis,  and  to  reactions 
involving  association.  J.  Grant. 

Reaction  constant  equation  and  a  simple 
method  of  determining  the  end-point.  S.  E. 
Sheppard  (Phil.  Mag.,  1926,  [vii],  2,  448). — The 
method  of  determining  the  end-point  and  velocity 
constant  of  a  unimolecular  reaction  from  two  values 
obtained  at  times  such  that  one  time  is  half  the 
other,  given  by  Smith  (this  vol.,  362),  was  previously 
developed  by  Filon  in  a  somewhat  different  form 
(Sheppard  and  Mees,  “  Investigations  on  the  Theory 
of  Photographic  Processes,”  1907,  p.  65). 

M.  S.  Burr. 

Influence  of  pressure  on  the  formation  of  the 
explosive  wave.  P.  Dumanois  and  P.  Laffitte 
(Compt.  rend.,  1926,  183,  284 — 285). — The  waves 
produced  by  the  explosion  under  varying  pressures 
of  the  gas  mixture  (2H2+02)  by  means  of  an  electric 
spark  have  been  photographed.  The  length  of  the 
path  over  which  the  flame  travels  before  the  explosion 
wave  is  formed  diminishes  rapidly  at  first,  and  then 
more  slowly  with  increase  of  pressure.  J.  Grant. 

Rate  of  flame  propagation  in  gaseous  explosive 
reactions.  F.  W.  Stevens  (J.  Amer.  Chem.  Soc., 
1926,  48,  1S96 — 1906). — Flame  propagation  in  mix¬ 
tures  of  carbon  monoxide  and  oxygen  was  examined 
by  exploding  the  gases  within  a  soap-bubble  (constant- 
pressure  bomb),  the  explosion  being  initiated  at  the 
centre,  and  photographing  the  flame  on  a  continuous 
film.  Under  these  conditions,  the  concentrations  of 
the  gases  about  to  explode  remain  constant,  so  that 
the  flame  velocity  is  constant  and  is  proportional  to 
the  product  of  the  initial  concentrations  of  the 
reactants.  The  proportionality  factor  depends  on 
the  moistness  of  the  gases.  S.  K.  Tweedy. 

Autolytic  decomposition  of  thiosulphuric  acid. 
K.  Jablczynski  and  Z.  Rytel  (Rocz.  Chem., 
1926,  6,  201 — 210). — Spectrophotometric  measure¬ 
ments  carried  out  on  acidified  solutions  of  sodium 
thiosulphate  show  that  free  thiosulphuric  acid 
immediately  decomposes  with  the  formation  of 
sulphurous  acid  and  monatomic  sulphur.  This  re¬ 
action  is  unimolecular  and  reversible,  being  retarded 
by  liberated  monatomic  sulphur  and  by  sulphur 
dioxide.  The  sulphur  is  at  first  invisible,  the  solu¬ 
tions  becoming  opalescent  only  on  the  formation  of 
polyatomic  aggregates,  which  then  adsorb  atomic 
sulphur  from  the  solution.  These  aggregates  may 
thus  be  considered  to  act  as  an  autocatalyst,  since  by 
removing  atomic  sulphur  they  accelerate  the  reaction. 

,  R.  Truszkowski. 

Iodine  and  ferrous  salts.  K.  Jablczynski  and 
M.  Stuckgold  (Rocz.  Chem.,  1926,  6,  211 — 217). — 
The  reaction  between  ferrous  ammonium  sulphate 
and  iodine  is  examined  spectrophotometrically,  whence 
it  is  found  that  combination  occurs  to  the  extent  of 
72%  at  the  ordinary  temperature,  the  velocity  of 
reaction  being  4-5  times  as  great  as  the  reverse 
reaction  of  the  decomposition  of  ferric  iodide.  In 
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view  of  this,  the  accuracy  of  Mohr’s  method  for  the 
iodometric  determination  of  ferric  iron  is  questioned. 

R.  Truszkowski. 

Interferometry.  III.  Observation  of  the 
course  of  a  chemical  reaction  by  means  of  the 
Zeiss-Lowe  liquid  interferometer.  K.  Schaum 
and  W.  Barth  (Z.  wiss.  Phot.,  1926, 24, 166 — 171 ;  cf . 
this  vol.,  779). — The  tautomeric  change  of  nitroethane 
and  the  hydrolysis  of  methyl  acetate  by  sodium 
hydroxide  are  found  to  he  reactions  of  the  first  and 
second  orders,  respectively.  R.  Cuthill. 

Reaction  of  the  transference  of  electrons  from 
iodine  ions  to  the  ions  of  tervalent  iron.  L.  V. 
Pisarshevski  (Sci.  Mag.  Chem.  Cath.  Katerinoslav, 
1926,  143 — 150 ;  cf.  A.,  1916,  ii,  184). — The  results 
previously  obtained  by  the  author  and  others  show 
that,  for  low  concentrations  of  the  reacting  sub¬ 
stances,  the  reaction  between  ferric  ions  and  iodine 
ions  is  always  bimoleeular,  in  accordance  with  the 
scheme  :  Fo*"-fI'  Fe"+I.  The  author’s  theory 
of  catalysis  indicates  that  the  catalyst  exchanges 
energy  with  the  process  being  catalysed.  Calculation 
shows  that,  both  at  11°  and  at  25°,  the  magnitude  of 
the  free  energy  of  the  reaction  is  very  considerably 
the-  greater  when  solid  iodine  separates  from  the 
solution,  i.e.,  when  the  reaction  proceeds  in  sufficiently 
concentrated  solutions.  The  great  magnitude  of  the 
free  energy  is  a  sign  of  the  large  difference  of  tension 
between  the  systems  of  the  left-  and  right-hand  sides 
of  the  above  equation.  T.  H.  Pope. 

Hydrogen  ions  as  a  factor  lowering  the  order 
of  a  reaction.  M.  A.  Rozenberg  (Sci.  Mag.  Chem. 
Cath.  Katerinoslav,  1926,  103 — -119). — Earlier  in¬ 
vestigations  on  the  reactions  Fe(CN)fi"'+I',  KMn04-f 
H2C204,  Sn"+2Fe"’,  etc.  showed  that  increase  in  the 
concentration  of  the  hydrogen  ions  resulted  in  the 
conversion  of  these  reactions  from  multimolccular 
to  unimolecular  (Ukraine  Chem.  J.,  1925,  1,  19). 
The  experimental  results  now  given  show  that  the 
same  is  the  case  with  the  reaction  Mn04'+5Br'--- 
SH‘  — X Mn"-f5Br+4H20.  T.  H.  Pope. 

Anomalies  of  certain  reactions.  A.  Angeli 
(Atti  R.  Accad.  Lincei,  1926,  [vi],  3,  450 — 155). 
— A  number  of  instances  are  cited  in  which  the 
introduction  of  substituent  groups,  particularly  into 
closed  ring  compounds,  either  favours  or  hinders  the 
reactivity  of  substituents  already  present. 

T.  H.  Pope. 

Kinetics  of  chemical  reactions.  IV.  Velocity 
equation  of  the  hydrolytic  decomposition  of 
a-bromopropionic  acid.  V.  a-Bromobutyric 
acid.  J.  Zawidzki  (Rocz.  Chem.,  1926,  6,  136 — 
140,  141 — 144). — IV.  The  results  obtained  by  Senter 
(J.C.S.,  1909,  95,  1827)  for  the  velocity  of  hydrolysis 
of  a-bromopropionic  acid  conform  to  the  equation 
dxjdt=k{a—x)j^x,  and  not  to  that  given  by  Senter, 
viz.,  dx/dt—k(a—x),  showing  that  the  reaction 
proceeds  in  two  stages  :  the  production  of  acrylic 
acid  with  elimination  of  hydrogen  bromide  and  the 
addition  of  water  yielding  lactic  acid. 

V.  The  values  obtained  by  Senter  (loc.  cit.)  for  the 


velocity  of  hydrolysis  of  a-bromobutyric  acid  conform 
approximately  to  the  equation  dx/dt—kV ( a — x^/Vx. 

R.  Truszkowski. 

Influence  of  some  lyophilic  colloids  on  the 
velocity  of  chemical  reactions.  E.  Sauer  and 
W.  Diem  (Z.  angew.  Chem.,  1926,  39,  955 — 961). — 
The  rate  of  hydrolysis  of  ethyl  acetate  by  sodium 
hydroxide  is  reduced  by  the  addition  of  gelatin 
according  to  the  equation  K0— A=0-94c0873,  where 
K0  and  K  are  the  velocity  constants  of  the  reaction 
in  the  absence  of  gelatin  and  in  a  gelatin  solution 
of  concentration  c.  The  decrease  in  the  value  of  K 
caused  by  gelatin  is  due  to  its  power  of  combining 
with  the  free  alkali  and  so  reducing  its  concentration ; 
the  increased  viscosity  of  the  solution  is  without 
influence  on  the  results.  From  the  value  of  K  for 
different  gelatin  concentrations,  the  equivalent  weight 
of  gelatin  has  been  calculated  to  be  7683.  Gum 
arabic  also  reduces  the  velocity  constant  of  the 
reaction  between  ethyl  acetate  and  sodium  hydr¬ 
oxide,  but  the  effect  in  this  case  is  due  to  the  dis¬ 
placement  of  the  calcium  and  magnesium  in  the 
gum  by  sodium  and  the  relatively  feeble  dissociation 
of  calcium  and  magnesium  hydroxides.  The  decrease 
of  the  velocity  constant  of  hydrolysis  of  methyl 
acetate  in  hydrochloric  acid  solution  by  the  addition 
of  gum  arabic  is  proportional  to  the  amount  of 
colloid  present  and  is  therefore  due  to  the  decom¬ 
position  of  the  gum  into  arabic  acid,  which  is  only 
very  feebly  dissociated,  and  calcium  and  magnesium 
chlorides  with  a  consequent  decrease  in  the  hydrogen- 
ion  concentration.  The  viscosity  of  the  arabic  acid 
solution  has  no  effect  on  the  hydrolysis. 

A.  R.  Powell. 

Hydrolysis  of  ethyl  acetoacetate  by  acids.  A. 
Skrabal  and  A.  Zahorka  (Monatsh.,  1926,  46, 
559 — 574). — The  velocity  of  hydrolysis  of  ethyl 
acetoacetate  in  acid  solutions  cannot  be  determined 
by  titration  of  the  acetoacetic  acid  liberated,  on 
account  of  the  decomposition  of  the  latter  into 
acetone  and  carbon  dioxide,  but  determinations  of 
the  diminishing  concentration  of  the  ester  show 
that  the  hydrolysis  is  a  reaction  of  the  first  order 
with  /r=0-000989  at  25°  with  the  minute  as  unit  of 
time,  this  value  being  in  good  agreement  -with  that 
found  by  Palomaa  (A.,  1914,  i,  136).  The  theory  of 
the  acid  and  alkaline  hydrolysis  of  ethyl  acetoacetate 
is  discussed  in  detail.  The  remainder  of  the  paper 
is  polemical  against  Olivier  and  Berger  (A.,  1925, 
ii,  S02).  G.  M.  Bekkett. 

Esterification  of  cyciohexanol  and  some  of  its 
homologues.  I.  Viscosity,  surface  tension,  and 
thermochemistry.  (Mlle.)  G.  Cauquel  (J.  Chim. 
phys.,  1926, .23,  5S6 — 60S). — The  velocity  of  reaction, 
position  of  equilibrium,  and  changes  in  the  viscosity 
and  surface  tension  have  been  determined  for  the 
esterification  of  cycfohexanol  and  its  homologues,  o-, 
m-,  and  p-methylcycZohexanol,  1  :  3-dimethylcycfo- 
hexan-4-ol,  and  o-ethylcycZohexanol,  with  acetic  acid 
at  95°.  With  equimolecular  quantities  of  acid  and 
alcohol,  the  values  of  the  initial  velocity  (100  X  mass 
of  alcohol  esterified  after  1  hr. /total  alcohol)  are, 
respectively,  6-20,  6T7,  6-8,  6-0,  5-38,  and  4-9,  values 
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which  do  not  agree  with  those  calculated  from  the 
application  of  the  law  of  mass  action,  and  no  recognis¬ 
able  relation  exists  between  the  mean  values  of  % 
(constant  of  the  esterification  reaction)  for  the  cases 
studied.  The  position  of  equilibrium  is  shifted  in 
favour  of  the  free  alcohol  and  acid  when  hydrogen 
is  replaced  by  the  methyl  group,  the  magnitude  of 
the  effects  produced  being  in  the  order  o>»j>p, 
and  in  all  cases  being  greater  than  that  produced  in 
the  corresponding  open-chain  alcohols.  The  per¬ 
centage  of  ester  formed  at  equilibrium  in  the  cases 
of  the  liomologues  of  cycfohexanol  mentioned  above 
is  55-64,  49-85,  53-10,  54-14,  47-5,  and  49-21%, 
respectively.  The  percentage  of  ester  formed  at 
equilibrium  when  varying  initial  concentrations  of 
acid  and  alcohol  are  used  agrees  with  the  require¬ 
ments  of  the  law  of  mass  action.  Measurements 
both  of  the  viscosity  and  of  the  surface  tension  of  the 
reaction  mixture  during  esterification  (equimolecular 
proportions  of  acid  and  alcohol)  show  that  it  is 
possible  to  follow  the  course  of  the  reaction  by  either 
method,  each  property  being  represented  by  an 
equation  of  the  type  >;,=tj0+P.<-',  where  *  is  the  per¬ 
centage  of  acid  esterified  at  the  time  t,  the  values  of 
the  constant  (3  for  viscosity  measurements  being, 
respectively,  -4-05,  3-95,  4-01,  3-12,  2-51,  and  1-S0x 
10“4;  and  for  the  surface  tension,  fi-3-055,  1-46, 

1- 40,  1-40,  1-45,  and  0-95  X  10'2.  The  viscosity  of  the 

cfs-derivatives  is  much  less  than  that  of  the 
trans.  Data  concerning  the  thermochemistry  of 
cycZohexanol  are  given,  the  more  important  values 
being  CcH11-OHsolu  +  Nato!M  =  Cr)Hu-ONaioM  4-  32-49 
cal. ;  CnH11-0Na110l|,I-}-5C(;Il11- Of 

CeH„-ONa,5C6Hu-OH*a4+ 17-75  cal. ;  CGHu-OHIi<r-f- 
aq=CGHu-OHaq+2-77  cal.;  C6Hu*OHsolM-f  aq= 

CjH.pOHaq-f-2-32  cal.,  whence  the  heat  of  fusion  of 
cycfonexanol  is  0-45  cal. /mol.  The  heat  of  solution 
of  cycfohexanol  immediately  after  solidification  is 

2- 62  cal. /mol.,  the  constant  value  being  reached 
only  after  6  or  7  days.  The  heat  of  formation  of 
solid  CGHu-ONa  (32-49  cal.)  is  1  cal.  greater  than  the 
value  calculated  by  the  method  of  Forcrand  (A., 
1900,  ii,  527),  and  hence  the  acidity  of  the  hydrogen 
of  the  hydroxyl  group  is  increased  by  ring  closure, 
and  the  percentage  of  ester  formed  at  equilibrium 
for  various  alcohols  varies  inversely  in  accordance 
with  the  acidity  calculated  from  thermochemical 
data,  the  values  for  the  alcohols  —  CHyOH,  >CH-OH 
(open  chain),  and  >  CH-OH  (ring)  being :  acidity, 
33-05,  36-05,  37 — 37-5;  percentage  of  ester  at  equi¬ 
librium,  66-6,  60-0,  55-5%,  respectively. 

J.  W.  Baker. 

Corrosion  of  aluminium  by  water.  I.  L.  W. 
Haase.— See  B.,  1926,  671. 

Possible  mechanism  for  the  lowering  of  the 
heat  of  activation  of  a  reaction  by  a  catalytic 
surface.  R..  E.  Burk  (J.  Physical  Chem.,  1926, 
30,  1134 — 1140). — Various  catalytic  phenomena  are 
explained  by  a  theory  which  involves  multiple  adsorp¬ 
tion  of  the  atoms  in  the  reacting  molecule.  Both 
atoms  in  a  molecule  A — B  must  be  attached  to  the 
catalysing  surface  in  order  to  bring  about  the  partial 
separation  of  the  atoms  A  and  B  in  the  molecule 
and  the  resultant  diminution  in  the  heat  of  activation. 


Further,  the  adsorbing  atoms  must  be  spaced  so  that 
the  distance  between  the  points  of  maximum  intensity 
in  their  attractive  forces  is  not  the  same  as  the 
corresponding  distance  in  the  molecule  A — B. 

L.  S.  Theobald. 

Transference  of  active  states  and  the  mechan¬ 
ism  of  catalytic  action.  S.  Miyamoto  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.,  1926,  4,  257 — 261). — A 
theoretical  paper  in  which  the  possibility  of  the 
transference  of  active  states  of  molecules  is  con¬ 
sidered  and  certain  phenomena,  such  as  induced 
reaction,  assimilation,  after-glow  of  fluorescence,  and 
photochemical  residual  effect,  are  discussed  from  this 
point  of  view.  A  mechanism  of  catalytic  processes 
is  elaborated,  according  to  which  molecules  of  catalyst, 
activated  by  absorption  of  energy  from  their  surround¬ 
ings,  transfer  their  active  states  to  molecules  of 
reactants.  The  theory  is  extended  to  include  pro¬ 
moter  action  and  catalyst  poisoning.  Activated 
molecules  of  the  promoter  transfer  their  active  states 
to  molecules  of  reactants  by  way  of  molecules  of  the 
catalyst.  Poisoning  occurs  when  molecules  of  the 
catalyst  transfer  their  active  states  more  easily  to 
molecules  of  some  foreign  substance  (the  poison) 
than  to  molecules  of  reactants,  J.  S.  Carter. 

Catalytic  decomposition  of  nitric  oxide  at  the 
surface  of  platinum.  T.  E.  Green  and  C.  N. 
Hinsiielwood  (J.C.S.,  1926,  1709— 1713).— The  de¬ 
composition  reaction  of  nitric  oxide  at  the  surface 
of  a  heated  platinum  wire  at  temperatures  from 
8S2°  to  1450°  is  unimolecular.  Of  the  reaction 
products,  nitrogen  has  no  influence  on  the  velocity 
of  decomposition,  but  oxygen  has  a  slightly  retarding 
effect.  The  apparent  heat  of  activation  is  approxim¬ 
ately  14,000  cal.  The  homogeneous  gas  decom¬ 
position  is  probably  bimolecular.  C.  H.  D.  Clark. 

Action  of  nitric  acid  on  metals  in  the  presence 
of  catalysts.  C.  C.  Palit  and  N.  R.  Dhar  (J. 
Physical  Chem.,  1926,  30,  1125— 1133).— The  amount 
of  mercurous  nitrite  formed  (A.,  1924,  ii,  486)  in  the 
reaction  between  mercury  and  nitric  acid  (26%)  is 
increased  by  the  addition,  in  approximately  equivalent 
amounts,  of  various  nitrates  in  the  following,  descend¬ 
ing  order :  mercurous,  ferric,  manganous,  nickel, 
uranium,  chromium,  cobalt,  and  copper.  Nitrous 
acid  is  a  primary  product  of  the  reaction  between 
nitric  acid  and  an  element  (cf.  A.,  1925,  ii,  315),  and 
the  order  of  15  elements,  in  this  connexion,  is  given. 
In  the  reactions  between  nitric  acid  and  copper  and 
nitric  acid  and  mercury,  tartaric,  citric,  and  oxalic 
acids,  glycerol,  dextrose,  and  sucrose  act  as  retarders, 
and  in  the  latter  reaction  the  yield  of  mercurous  nitrite 
is  small  compared  with  the  amount  of  mercury  dis¬ 
solved.  Formic  acid  is  a  retarder  with  copper  and 
nitric  acid,  but  an  accelerator  with  mercury.  The 
sulphonates  and  other  organic  sulphur  compounds 
in  small  concentration  (1%)  act  in  some  cases  as 
accelerators  and  in  others  as  retarders,  with  both 
reactions,  but  in  greater  concentration  all  become 
retarders  (cf.  Moureu  and  Dufraisse,  A.,  1924,  ii, 
602).  Alkaloids  behave  in  a  similar  manner.  Sun¬ 
light  accelerates  the  reaction  between  nitric  acid  and 
copper  or  mercury.  L.  S.  Theobald. 
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Formation  of  nitric  oxide  at  high,  temper¬ 
atures.  E.  Briner,  J.  Boner,  and  A.  Rothen 
(Helv.  Chim.  Acta,  1926,  9,  634 — 648). — No  trace  of 
nitric  oxide  is  formed  by  passing  air  over  catalysts 
below  1300°  and  only  a  minute  amount  at  1450°. 
At  1607°,  0-27  c.c.  of  nitric  oxide  is  formed  from 
3-2  litres  of  air  in  1  hr.  without  a  catalyst,  0-8  c.c. 
in  the  presence  of  pure  platinum,  and  3-15  c.c.  in 
the  presence  of  pure  platinum  coated  with  an  equi- 
moleeular  mixture  of  calcium,  barium,  and  strontium 
oxides.  The  reactivity  of  oxide  catalysts  seems  to 
depend  on  their  electronic  emissivity.  At  1607°,  the 
equilibrium  concentration  of  nitric  oxide  in  air  is 
0-81%  (±0-05),  which  agrees  with  the  correct  theo¬ 
retical  figure  deduced  from  Nernst’s  theorem,  but  is 
about  100%  greater  than  that  found  by  Nernst  and 
his  collaborators.  If  x  is  the  equilibrium  concen¬ 
tration  of  nitric  oxide  in  a  mixture  of  oxygen  and 
nitrogen  at  T°  Abs.,  then  log  x~— 4726/T+0-8-}- 
0-5  log  ( GSi .  C0„).  A.  R.  Powell. 

Catalytic  decomposition  of  sodium  hypo¬ 
chlorite  solutions  by  finely-divided  metallic 
oxides.  E.  Chirnoaga  (J.C.S.,  1926,  1693 — 1703). 
— Experiments  have  been  made  on  the  catalytic 
activities  of  oxide  gels  of  cobalt,  aluminium,  nickel, 
copper,  iron,  manganese,  mercury,  and  certain 
mixtures  of  these  oxides  in  the  decomposition  of 
sodium  hypochlorite  solutions.  In  general,  the 
reactions  may  be  represented  by  —dc/dt=k1cVn, 
where  c  is  the  concentration  of  hypochlorite.  The 
surface  of  catalyst  is  approximately  proportional  to 
%  over  considerable  ranges.  The  form  of  the  equation 
points  to  adsorption  phenomena,  probably  of  hypo¬ 
chlorite  ions.  Aluminium  oxide,  which  possesses  no 
appreciable  activity,  promotes  the  activity  of  cobalt 
peroxide.  The  activity  of  nickel  peroxide  is  un¬ 
affected  by  sodium  chloride,  and  is  decreased  by 
sodium  hydroxide,  whilst  aluminium  oxide  exerts 
promoter  action,  changing  to  “  depressor  ”  action 
as  the  relative  amount  of  aluminium  is  increased. 
Mixtures  of  nickel  and  cobalt  peroxides  are  more 
active  than  either  singly,  the  mixture  containing  30% 
of  nickel  peroxide  showing  maximum  activity.  The 
order  of  activity  is  Ni>Co>Cu>Fe>Mn>Hg. 
The  apparent  autodecomposition  of  sodium  hypo¬ 
chlorite  is  unimolecular  up  to  317  days,  after  which 
the  velocity  coefficient  slowly  increases. 

C.  H.  D.  Clark. 

Decomposition  of  potassium  chlorate.  II. 
Spontaneous  decomposition  temperatures  using 
various  proportions  of  manganese  dioxide,  and 
of  ferric  oxide,  and  of  a  mixture  of  manganese 
dioxide  and  ferric  oxide  as  catalysts.  J.  A. 
Burrows  with  F.  E.  Brown  (J.  Amer.  Chem.  Soc., 
1926,  48,  1790 — 1794;  cf.  Brown,  Burrows,  and 
McLaughlin,  A.,  1923,  ii,  561). — The  work  previously 
described  was  repeated  with  carefully  purified 
manganese  dioxide  and  the  results  were  confirmed. 
Similar  results  are  obtained  with  ferric  oxide,  although 
in  this  case  the  spontaneous  decomposition  tem¬ 
perature  remains  constant  over  a  wide  variety  of 
mixtures  (cf.  Brown  and  White,  Proc.  Iowa  Acad. 
Sci.,  1924,  31,  291).  A  lowering  of  the  spontaneous 
decomposition  temperature  occurs  when  half  the 


manganese  dioxide  in  a  mixture  with  potassium 
chlorate  containing  more  than  75  mol.-%  of  the  latter 
is  replaced  by  ferric  oxide ;  the  temperature  is 
raised  when  less  than  75  mol.-%  of  chlorate  is  present. 
The  substitution  of  manganese  dioxide  for  one  half 
of  the  ferric  oxide  in  mixtures  of  the  latter  with 
potassium  chlorate  lowers  the  spontaneous  decom¬ 
position  temperature  for  practically  all  proportions 
of  catalyst.  S.'  K.  Tweedy. 

Catalytic  decomposition  of  potassium  chlorate 
by  dust  particles  of  manganese  dioxide.  S. 
Roginski  and  E.  Schulz  (Sci.  Mag.  Chem.  Oath. 
ICatcrinoslav,  1926,  189 — 206). — The  decomposing 
action  of  the  gas  generated  during  the  catalytic 
decomposition  of  potassium  chlorate  (cf.  Poliakov, 
this  vol.,  918)  depends  on  the  presence  in  the  gas 
of  very  fine  particles  of  the  catalyst,  these  particles 
being  more  active  than  the  ordinary  catalyst.  When 
manganese  dioxide  is  heated  alone,  the  gas  liberated 
also  exhibits  a  decomposing  action  towards  potassium 
chlorate,  but  this  is  the  case  only  when  the  dioxide 
is  contaminated  with  volatile  compounds  which 
reduce  the  chlorate  when  heated.  When  pure 
manganese  dioxide  is  heated,  the  gas  formed  con¬ 
tains  no  particles  which  pass  through  a  filter  and 
docs  not  decompose  potassium  chlorate. 

T.  H.  Pope. 

Catalytic  phenomena  in  the  decomposition  of 
potassium  chlorate.  M.  Belenki  (Sci.  Mag. 
Chem.  Cath.  Katerinoslav,  1926,  171 — 173). — The 
results  of  experiments  on  the  decomposition  of 
potassium  chlorate  in  presence  of  various  oxides  and 
metals  show  that  the  extent  to  which  the  tem¬ 
perature  of  the  initial  decomposition  of  the  chlorate 
is  lowered  varies  with  the  proportion  of  catalyst 
employed ;  thus  when  the  ratio  chlorate  :  manganese 
dioxide  is  1  :  2  (20  :  1),  decomposition  begins  at  75° 
(140°).  The  velocity  of  the  decomposition  is  also 
influenced;  with  the  lesser  proportion  of  the  per¬ 
oxide,  the  reaction  exhibits  acceleration  to  a  maximum 
and  subsequently  proceeds  more  slowly,  but  with  the 
higher  proportion,  the  decomposition  is  more  intense 
and  comparatively  regular.  The  best  catalysts  of 
this  change  are  the  oxides  of  metals  with  variable 
valency,  and  peroxides  and  oxides  are  more  active 
than  suboxides.  The  course  of  the  catalysis  is 
influenced  by  the  presence  of  moisture  and  by  the 
temperature  at  which  the  catalyst  is  dried. 

Most  of  the  pure  metals  belong,  as  far  as  their 
catalytic  effect  is  concerned,  to  one  of  two  classes :  good 
catalysts,  including  palladium,  osmium,  ruthenium, 
and  uranium ;  bad  catalysts,  including  iridium, 
rhodium,  molybdenum,  tungsten,  vanadium,  chrom¬ 
ium,  niobium.  Excepting  with  molybdenum  and 
tungsten,  the  poor  catalytic  properties  of  the  metals 
of  the  second  group  are  due  to  their  increasingly 
rapid  oxidation,  evidenced  by  the  appearance  of 
flashes  or  explosions  or  by  the  formation  of  a  layer  of 
oxide.  The  possibility  of  oxidation  is  not  excluded 
with  metals  of  the  first  group,  but  the  oxides  are 
either  volatile  or  capable  of  catalysing  the  reaction. 
The  worst  catalysts  of  the  decomposition  of  potassium 
chlorate  are  those  metals  and  oxides  with  which 
dissociation  into  ions  and  electrons  is  most  strongly 
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marked,  such  metals  being  the  most  rapidly  oxidised 
by  the  oxygen  liberated.  T.  H.  Pope. 

Electronic  character  of  the  catalysis  of  potass¬ 
ium  chlorate  by  oxides  and  metals.  L.  Pisar- 
shevski  (Sci.  Mag.  Chem.  Cath.  Katerinoslav,  1926, 
165 — 169). — The  catalysis  of  potassium  chlorate  by 
metals  or  their  oxides  is  evidently  due  to  mechanical 
disturbance  of  the  equilibrium  of  the  electrons  of 
the  chlorate  molecule.  It  is  probable,  not  that 
the  electronic  equilibrium  is  ruptured  directly  by  the 
impacts  of  the  electrons  of  the  catalyst,  but  that 
these  electrons  ionise  by  their  impacts  the  gases 
adsorbed  by  the  catalyst.  On  leaving  the  catalyst, 
the  gaseous  ions  act  on  the  molecules  of  the  chlorate 
and  bring  about  a  series  of  electronic  transferences 
resulting  in  decomposition  of  the  chlorate  molecule. 

T.  H.  Pope. 

Promoter  action  in  homogeneous  catalysis. 
III.  Cobalt  salts  as  promoters  in  the  catalytic 
decomposition  of  hydrogen  peroxide  by  potass¬ 
ium  dichromate.  A.  C.  Robertson  (J.  Amer. 
Chem.  Soc.,  1926,  48,  2072— 2082).— The  velocity 
of  the  above  promoted  reaction,  which  is  also  pro¬ 
moted  by  salts  of  copper,  nickel,  manganese,  and 
cerium,  is,  in  the  case  of  cobalt  chloride,  an  exponential 
function  of  the  amount  of  cobalt  salt  added.  This  is 
explained  on  the  assumption  of  a  change  in  the  path 
of  the  catalysis  (cf.  A.,  1925,  ii,  690).  The  unpro¬ 
moted  decomposition  may  be  written  :  (i)  K2Cr„07-f- 
H202=2KCr04+H20;  (ii)  2KCr0.1 + H202 = KjCrA  - 1- 
H20+02.  In  the  promoted  reaction,  instead  of  (ii), 
the  very  rapid  reaction  (iii)  proceeds,  followed  by 
(iv),  the  latter  being  more  rapid  than  (ii)  and  so 
causing  the  promoter  action  :  (iii)  2KCrO.+ CoCl„+ 
2H20=H2Co034-K2Cr207+2HCl;  (iv)  H2CoO;+ 
H202+2HC1==CoC12+3H20  -f-  02.  This  explanation 
agrees  with  the  observation  that  a  definite  hydrogen- 
ion  concentration  is  necessary  for  the  promotion. 
Oxidation  of  the  cobalt  is  indicated  by  a  decrease  in 
the  concentration  of  the  perchromic  acid  in  the  pro¬ 
moted  reaction.  The  cobalt  may  be  in  the  ter-  or 
quadri-valent  state  during  the  promotion. 

S.  K.  Tweedy. 

Mechanism  of  the  catalysis  of  hydrogen  per¬ 
oxide.  L.  Pisarshevski  and  V.  Roiter  (Sci.  Mag. 
Chem.  Cath.  Katerinoslav,  1926,  93 — 102). — By  the 
method  of  determining  the  order  of  a  reaction  by 
means  of  the  current  of  the  chemical  reaction  it  is 
found  that  the  catalysis  of  hydrogen  peroxide  by 
either  platinum  or  manganese  dioxide  is,  as  a  whole, 
a  unimolecular  process.  The  same  is  the  case  when 
the  decomposition  of  the  peroxide  takes  place  in 
alkaline  solution.  The  fact  that  a  current  traverses 
the  wire  connecting  the  hydrogen  peroxide  under¬ 
going  catalysis  and  the  platinised  platinum  plate 
shows  that  the  electrons  of  the  catalyst  play  a  direct 
part  in  the  catalysis.  The  details  of  the  mechanism 
of  the  decomposition  are  still  obscure,  but  the  nature 
of  the  mechanism  seems  to  be  the  same  when  platinum 
as  when  manganese  dioxide  is  used.  T.  H.  Pope. 

Catalytic  activity  of  dust  particles.  P.  0. 
Rice  (J.  Amer.  Chem.  Soc.,  1926,  48,  2099—2113).— 
A  preliminary  account  of  experiments  dealing  with 


the  catalytic  activity  of  dust  particles.  This  occurs 
in  those  cases  of  negative  catalysis  in  which  minute 
traces  of  foreign  substances  cause  inhibition  of  the 
reaction.  The  thermal  decomposition  of  hydrogen 
peroxide  under  ordinary  conditions  is  pseudo-uni- 
molecular;  in  the  absence  of  preservatives,  however, 
the  reaction  is  of  zero  order,  i.e.,  is  a  wall-reaction, 
the  catalyst  being  partly  the  walls  of  the  reaction 
vessel,  but  mainly  dust  particles.  In  the  complete 
exclusion  of  the  latter,  hydrogen  peroxide  may  be 
heated  at  60°  for  several  days  without  appreciable 
decomposition.  The  thermal  oxidation  of  dust-free 
sodium  sulphite  is  immeasurably  slow.  The  decom¬ 
position  of  hydrogen  peroxide  by  ultra-violet  light  is 
roughly  proportional  to  the  dust  content ;  the 
deviation  of  such  reactions  from  Einstein’s  photo¬ 
chemical  law,  therefore,  may  be  due  to  the  dust 
acting  as  a  photocatalyst.  In  those  photochemical 
reactions  having  a  high  quantum  yield,  a  single  light 
quantum  is  probably  absorbed  by  one  molecule  in 
an  aggregate  clustered  round  a  dust  particle,  and  this 
suffices  to  “  explode  ”  the  whole.  The  work  described 
supports  Taylor’s  idea  of  a  catalytic  surface  (A., 

1925,  ii,  562).  The  possible  role  of  dust  in  gas  and 
other  reactions  is  described  briefly. 

S.  K.  Tweedy. 

Catalytic  oxidation  of  carbon  monoxide.  III. 
Catalytic  efficiency  of  mixtures  of  dry  man¬ 
ganese  dioxide  and  cupric  oxide.  W.  0.  Bray 
and  G.  J.  Doss  (J.  Amer.  Chem.  Soc.,  1926,  48, 
2060 — 2064). — Certain  samples  of  dry  manganese 
and  copper  oxides  when  ground  together  form  a 
catalyst  which  is  much  more  efficient  in  the  catalytic 
oxidation  of  carbon  monoxide  than  the  constituent 
oxides.  No  change  in  efficiency  occurs  when  the 
granules  of  mixed  oxides  are  powdered,  but  powdered 
single  oxides  are  less  efficient  than  the  granules. 

S.  K.  Tweedy. 

Reduction  of  carbon  monoxide.  O.  C.  Elvins 
and  A.  W.  Nash  (Nature,  1926,  118,  154). — When  a 
mixture  of  53-9%  of  carbon  monoxide  with  44-6% 
of  hydrogen  was  passed  at  atmospheric  pressure  over 
reduced  oxides  of  manganese,  cobalt,  and  copper, 
impregnated  with  0-5%  of  lithium  carbonate,  at 
302°,  products  apparently  similar  to  those  resulting 
from  high-pressure  reactions  were  obtained.  Thus 
1-2  m.3  gave  1-4  g.  of  an  oil,  -water-soluble  acids 
equivalent  to  0-33  g.  of  potassium  hydroxide,  0-5  c.c. 
of  a  liquid  of  ketonic  odour,  b.  p.  74 — 80°,  and  0-5  g. 
of  a  solid  which  blackened  on  exposure  to  light  and 
air.  Fischer’s  theory  of  the  intermediate  formation 
of  carbides  does  not  explain  the  formation  of  oxygen¬ 
ated  compounds.  It  is  believed  that  the  majority  of 
the  products  obtained,  in  which  acids,  alcohols, 
ketones,  aldehydes,  and  hydrocarbons  are  all  prob¬ 
ably  present,  are  formed  simultaneously  rather  than 
consecutively.  A.  A.  Eldridge. 

Combination  of  carbon  monoxide  with  a 
Grignard  reagent  in  presence  of  chromic 
chloride.  A.  Job  and  A.  Cassal  (Compt.  rend., 

1926,  183,  58—60;  cf.  A.,  1924,  i,  154).— The  cata¬ 
lytic  effect  of  a  small  proportion  of  chromic  chloride 
causes  magnesium  phenyl  bromide  to  absorb  carbon 
monoxide  (1/3  mol.)  with  production  of  benzpinaconc 
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(33%),  diphenyl  (14%),  and  diphenylacetophenone 
(10%),  together  with  benzaldehyde,  benzophenone, 
and  benzhydrol,  which  arise  from  secondary  decom¬ 
position  in  the  final  distillation.  Nickel  chloride  also 
induces  the  production  of  benzpinacone,  nickel 
carbonyl  being  the  probable  intermediate  in  the 
reaction.  A  chromium  carbonyl  may  perhaps  be 
involved  in  the  former  case.  G.  M.  Bennett. 

Catalytic  preparation  of  sulphuric  acid.  M. 

Poliakov  (Sci.  Mag.  Chcm.  Ca-th.  Katerinoslav,  1926, 
207 — 211). — Under  the  influence  of  the  silent  electrical 
discharge,  a  mixture  of  sulphur  dioxide  and  oxygen 
is  converted  into  sulphur  trioxide  more  or  less  com¬ 
pletely  according  to  the  pressure,  concentration,  etc. 
If  the  oxygen  alone  is  subjected  to  the  action  of  the 
discharge,  it  will  unite  with  the  sulphur  dioxide  when 
removed  from  the  influence  of  the  discharge.  Sulphur 
dioxide,  however,  is  not  thus  activated  by  the  dis¬ 
charge.  The  results  similarly  obtained  with  various 
catalysts,  like  those  of  the  experiments  on  the  decom¬ 
position  of  potassium  chlorate,  point  to  the  activation 
by  the  catalyst  of  the  gases  adsorbed  by  the  latter. 

T.  H.  Pope. 

Thermal  decomposition  of  methane  by  a 
glowing’  filament.  G.  M.  Schwab  and  E.  Pietsch 
(Z.  physikal.  Chem.,  1926,  121,  189 — 208). — The 
decomposition  of  methane  at  very  low  pressures  to 
carbon  and  hydrogen  by  means  of  a  heated  platinum 
strip  coated  with  alkaline-earth  oxides  on  one  side 
has  been  studied  at  temperatures  between  1100°  and 
1278°.  As  the  reaction  is  unimolccular,  it  must  take 
place  at  the  surface  of  the  filament.  The  logarithm 
of  the  ratio  of  effective  to  total  collisions  on  the 
filament  is  a  linear  function  of  the  temperature. 
The  heat  of  activation  of  the  reaction  is  between 
55,000  and  60,000  cal. ;  from  this  it  is  deduced  that 
the  primary  reaction  consists  in  the  formation  of  solid 
carbon  and  of  molecular  hydrogen.  The  observed 
reaction  velocities  arc  not  explicable  in  terms  of  the 
translational  energy  of  methane  molecules,  and  it 
appears  that  the  translational  energy  of  the  atoms  of 
the  catalyst  and  the  rotational  energy  of  the  methane 
molecules  must  be  taken  into  account. 

L.  F.  Gilbert. 

Mechanism  of  the  catalytic  dehydration  of 
methyl  alcohol  and  some  properties  of  the 
hydrous  aluminium  oxide  catalyst.  H.  C. 
Howard,  jun.  (J.  Physical  Chem.,  1926,  30,  964 — 
972). — Sabatier’s  hypothesis  of  intermediate  com¬ 
pound  formation  in  catalysis  has  been  examined  by 
the  application  of  the  phase  rule  to  the  system  methyl 
alcohol-hydrous  aluminium  oxide.  No  compound 
constituting  a  separate  phase  is  formed  between  the 
alcohol  and  oxide'  over  the  temperature  range  in 
which  the  alumina  acts  as  a  catalyst,  but  the  possi¬ 
bility  of  the  formation  of  a  compound  which  dissolves 
in  the  catalyst  is  not  excluded.  The  temperature 
at  which  water-vapour  is  evolved  rapidly  from 
hydrous  aluminium  oxide  is  closely  related  to  the 
temperature  at  which  catalytic  dehydration  of  the 
alcohol  over  the  oxide  takes  place.  The  relation 
between  the  marked  variation  of  the  vapour  pressure 
of  a  hydrous  aluminium  oxide  catalyst  with  tem¬ 


perature  and  the  effect  of  temperature  on  the  catalytic 
dehydration  of  methyl  alcohol  are  pointed  out. 

The  sensitiveness  of  alumina  catalysts  to  heat 
treatment  is  probably  due,  not  to  sintering,  but  to  the 
destruction  of  the  water-aluminium  oxide  complex 
responsible  for  dehydration.  L.  S.  Theobald. 

Catalytic  influence  of  ferric  ions  on  the  oxid¬ 
ation  of  ethyl  alcohol  by  hydrogen  peroxide. 

J.  H.  Walton  and  C.  J.  Christensen  (J.  Amer. 
Chem.  Soc.,  1926,  48,  2083— 2091).— Ethyl  alcohol 
is  quantitatively  oxidised  to  acetic  acid  by  hydrogen 
peroxide  in  presence  of  ferric  (or  ferrous)  salts  (cf. 
Fenton,  J.C.S.,  1900,  77,  69),  the  acetic  acid  being 
afterwards  oxidised  to  carbon  dioxide  and  water; 
catalytic  decomposition  of  the  peroxide  occurs 
simultaneously.  Both  reactions  are  approximately 
unimoleeular  and  are  retarded  by  acids ;  their  velocities 
are  proportional  to  the  catalyst  concentration.  The 
alcohol  is  apparently  oxidised  through  the  inter¬ 
mediate  formation  of  ferric  acid.  Replacement  of 
the  ferric  salt  in  Fenton’s  reagent  by  other  salts  is 
unsatisfactory;  sodium  vanadate  and  potassium 
chloroplatinate  were  the  next  most  efficient  salts. 

S.  K.  Tweedy. 

Catalytic  action.  XVII.  Catalytic  actions  of 
various  types  of  reduced  copper  on  alcohols. 
T.  Kara  (Mem.  Coll.  Sci.  Kyoto,  1926,  9,  405 — 425). 
— The  products  obtained  on  passing  11  primary  and 
secondary  alcohols  over  a  copper  catalyst  at  230° 
,and  at  330°  were  examined.  The  copper  was  reduced 
from  the  oxide  formed  by  precipitating  copper 
sulphate  solution  with  the  theoretical  quantity  of 
sodium  hydroxide  (catalyst  I)  or  excess  of  sodium 
hydroxide  (II)  or  by  igniting  the  nitrate  (III). 
Catalyst  I  promotes  the  dehydration  of  the  alcohols 
and  the  formation  of  unsaturated .  hydrocarbons ; 
catalyst  II  promotes  dehydrogenation,  especially  of 
secondary  aliphatic  alcohols,  and  catalyst  III  pro¬ 
motes  both  effects,  although  mainly  the  latter.  The 
reactions  are  explained  by  the  formation  of  one  of 
three  intermediate  copper-alcohol  compounds. 

S.  K.  Tweedy. 

Formation  of  carbon  dioxide  from  alcohols. 
W.  A.  Lazier  and  H.  Adkins  (J.  Physical  Chem., 
1926,  30,  S95 — S98). — The  effects  of  various  factors 
on  the  production  of  carbon  dioxide  and  of  acid  from 
alcohols  by  zinc  oxide  catalysts  have  been  studied 
by  methods  previously  described  (A.,  1925,  i,  878). 
The  production  of  carbon  dioxide  is  independent  of 
the  depth  of  the  catalyst  bed,  although  the  production 
of  acid  is  slightly  affected  by  this  factor.  The 
presence  of  water  in  the  alcohol  reduces  the  total 
activity  and  the  proportion  of  ethylene  produced,  but 
increases  the  proportion  of  carbon  dioxide  and  of 
hydrogen,  as  well  as  the  degree  of  acidity  produced. 
The  proportion  of  carbon  dioxide  formed  is  increased 
by  an  increase  in  the  temperature  of  the  reaction,  but 
decreased  with  an  increase  in  mol.  wt.  of  the  alcohol 
used.  Secondary  alcohols  gave  a  negligible  amount 
of  the  gas.  Heat  treatment  of  the  catalyst  reduced 
total  activity  and  the  production  of  carbon  dioxide 
to  an  even  greater  extent. 
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The  formation  of  carbon  dioxide  is  best  explained 
by  assuming  the  dehydrogenation  of  aldehydes. 

L.  S.  Theobald. 

Low-temperature  oxidation  at  charcoal  sur¬ 
faces.  II.  Behaviour  of  charcoal  in  presence 
of  promoters.  E.  K.  Rideal  and  (Miss)  W.  M. 
Wright  (J.C.S.,  1926,  1S13— 1821 ;  cf.  A.,  1925,  ii, 
806). — A  study  of  the  effect  of  the  presence  of  nitrogen 
and  iron  in  the  charcoal  used  in  the  catalytic  oxidation 
of  oxalic  acid.  Charcoals  containing  nitrogen  show 
increased  activity  due  to  a  large  increase  in  specific 
surface  rather  than  to  an  increased  specific  activity 
of  the  surface.  In  the  presence  of  iron,  carbon-iron 
and  iron-carbon-nitrogen  complexes  are  formed 
which  have  surfaces  the  specific  activities  of  which 
are  50  and  800  times  that  of  an  active  carbon  surface, 
respectively.  The  question  of  the  selective  action  of 
various  poisons  on  these  surfaces  is  discussed. 

C.  H.  D.  Clark. 

Catalysis  in  buffer  solutions.  I.  M.  Kil¬ 
patrick,  jun.  (J.  Amer.  Chem.  Soc.,  1926,  48,  2091 — 
2099). — The  rates  of  catalytic  decomposition  of 
nitrosotriacetonamine  in  sodium  hydroxide  and  in 
alkaline  buffer  solutions  were  measured  between 
20°  and  S0°.  The  temperature  coefficient  of  the 
reaction  is  uninfluenced  by  addition  of  neutral  salt. 
For  the  same  total  salt  concentration,  the  “  primary 
salt  effect  ”  is  greater  the  lower  the  hj'droxyl-ion 
concentration  (cf.  Bronsted,  A.,  1922,  ii,  699).  The 
results  in  general  are  in  agreement  with  Bronsted’s 
ideas  on  the  “  secondary  kinetic  salt  effect  ”  (cf. 
loc.  cit.).  S.  K.  Tweedy. 

Influence  of  some  radioactive  elements  on 
the  catalytic  activity  of  certain  proteobismutbic 
precipitates.  E.  Laborde,  J.  Bressolles,  and 
L.  Jaloustre  (Compt.  rend.,  1926, 183,  354 — 356). — 
The  catalytic  activities  of  radioactive  proteo- 
bismuthic  precipitates  formed  from  sodium  and 
potassium  tartarobismuthate  solution  and  solutions 
of  radioactive  compounds  have  been  measured  by  a 
method  previously  described  (A.,  1925,  ii,  737).  The 
radioactive  substances  used  were  compounds  of 
radium,  mesothorium,  thorium,  and  barium.  The 
catalytic  activity  depends  on  the  nature  and  concen¬ 
tration  of  the  radioactive  element.  Such  precipitates 
are  usually  more  active  as  catalysts  than  if  noil- 
radioactive  solutions  are  used  in  their  formation. 

J.  Grant. 

Influence  of  electrodes  on  the  formation  of 
ozone  at  low  pressures  in  the  electrical  dis¬ 
charge.  P.  T.  Newsome  (J.  Amor.  Chem.  Soc., 
1926,  48,  2035 — 2045). — The  electrolysis  of  oxygen 
was  investigated  at  14 — 33  mm.,  as  many  variables 
as  possible  being  eliminated.  The  electrodes  con¬ 
sisted  of  a  hollow  cylinder  and  a  wire  coincident  with 
its  axis.  The  yield  of  ozone  approaches  a  constant 
with  decreasing  pressure ;  for  copper  electrodes  the 
limiting  yield  is  in  accordance  with  Faraday’s  law 
and  suggests  that  two  electrons  are  involved  in  the 
production  of  each  ozone  molecule.  The  electrode 
efficiency  decreases  in  the  order  copper,  gold,  silver, 
aluminium  ;  mixed  electrodes  were  also  used.  When 
the  copper  cylinder  is  negative,  the  amount  of  ozone 


produced  is  proportional  to  the  time;  when  it  is 
positive,  a  temporary  ageing  effect  becomes  apparent 
and  the  efficiency  increases  with  time,  indicating  that 
the  discharge  forms  a  protective  covering  ( e.g .,  a 
higher  oxide)  over  the  copper  atoms  and  so  preventing 
their  decomposing  the  ozone.  This  surface-poisoning 
tends  to  attain  a  maximum.  The  results  may  all  be 
interpreted  on  the  hypothesis  that  a  constant  amount 
of  ozone  is  produced,  but  the  metallic  electrodes  cause 
catalytic  decomposition;  the  formation  may  be  due 
to  electron  bombardment  at  or  near  the  negative 
electrode.  No  ammonia  was  produced  when  the 
oxygen  was  replaced  by  a  mixture  of  nitrogen  and 
hydrogen.  S.  K.  Tweedy. 

Electrochemical  preparation  of  lead  arsenates 
and  arsenites.  B.  Ormont  (Ukraine  Chem.  J., 
1926,  2,  20 — 26). — Lead  arsenite  may  be  readily 
obtained  electrochemically,  the  catholyte  being  a 
15%  solution  of  sodium  hydroxide  or  other  sodium 
salt  or  30%  potassium  hydroxide  solution,  the  cathode 
nickel,  the  anolyte  a  solution  of  an  alkali  arsenite 
neutralised  towards  phenolphthalein  by  means  of 
acetic  acid,  and  the  anode  lead.  The  cathode  space 
is  separated  by  a  diaphragm  of  vegetable  parchment. 
A  current  yield  of  97%  was  obtained  and  the  energy 
yield  amounted  on  the  average  to  1  kg.  per  kilowatt- 
hour.  T.  H.  Pope. 

Law  of  photochemical  equivalence.  P.  Lasa- 
rev  (J.  Chim.  phys.,  1926,  23,  515 — 520). — Einstein’s 
law  of  photochemical  equivalence  is  discussed.  A 
number  of  apparent  exceptions  are  explained  on  the 
hypothesis  that  the  molecules  in  a  gas,  or  liquid,  have 
different  internal  energies,  and  that  the  internal 
energy  of  each  molecule  must  exceed  a  definite  value 
before  chemical  reaction  can  take  place  (cf.  A.,  1924, 
ii,  320).  L.  F.  Gilbert. 

Transmissions  of  the  Oldenberg  chlorine  filter 
for  X  =  2537  K.  D.  S.  Villars  (J.  Amer.  Chem. 
Soc.,  1926,  48,  1874 — 1876). — Measurements  of  the 
transmissions  between  2232  and  5461  A.  of  the 
Oldenberg  (A.,  1924,  ii,  579)  and  Peskov  (Z.  wiss. 
Phot.,  1919, 18,  235)  halogen  filters  by  a  photographic 
photometric  method  indicate  that  the  latter  filter  is 
more  nearly  monochromatic.  S.  K.  Tweedy. 

Mechanism  of  reactions  photosensitised  by 
mercury  vapour.  A.  L.  JMarshall  (J.  Physical 
Chem.,  1926,  30,  1078—1099;  cf.  this  vol.,  252).— 
The  amount  of  energy  absorbed  by  mercury  vapour 
from  a  water-cooled  quartz  mercury  arc  has  been 
measured,  and  a  method  of  calculating  the  total  energy 
radiated  by  such  an  arc  evolved.  The  absorption  by 
mercury  in  a  vacuum  and  in  the  presence  of  hydrogen 
and  nitrogen  at  1  atm.  has  also  been  studied.  Absorp¬ 
tion  with  hydrogen  or  nitrogen  present  is  approxim¬ 
ately  the  same  at  a  given  temperature,  but  with 
oxygen  absorption  is  much  less.  The  effect  of  tem¬ 
perature  corresponds  approximately  with  that 
observed  in  the  combination  of  electrolytic  gas 
(this  vol.,  252).  Pure  nitrogen  present  with  mercury 
gave  the  intense  green  fluorescence  (prevented  by 
traces  of  hvdrogen  or  oxygen)  previously  observed  by 
Wood  (A., "1925,  ii,  1015). 

Hydrogen  peroxide  is  the  first  product  which  can 
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be  isolated  from  the  photochemical  reaction  between 
hydrogen  and  oxygen  when  sensitised  by  mercury 
vapour,  and  the  probable  mechanism  is  Hg'+H2= 
2H+Hg,  followed  by  H-j-02=H02;  H02-j-H2= 
H202+H  and  2H202=2H20+02.  There  is  some 
evidence  that  the  primary  reaction  involves 
the  formation  of  mercurous  hydride.  The  maxi¬ 
mum  yield  for  a  mixture  of  2  vols.  of  hydrogen 
and  1  vol.  of  oxygen  was  6-6  mols.  of  hydrogen 
peroxide  for  each  quantum  of  2536-7  A.  absorbed. 
Tor  the  reaction  CO+H2=H-CH 0  (372  mm.  CO  and 
346  mm.  H2),  the  yield  was  6  mols.  per  quantum. 
Both  of  these  quantum  yields  are  minimal  values, 
and  further  corrections  would  increase  the  length 
of  the  chains.  These  reactions  have  a  “  chain 
mechanism,”  and  the  Einstein-Stark  law  of  photo¬ 
chemical  equivalence  does  not  hold. 

Previous  work  on  absorption  by  mercury  vapour 
of  light  of  wave-length  2536-7  A.  is  discussed. 

L.  S.  Theobald. 

Decomposition  of  ammonia  by  ultra-violet 
radiations.  W.  Kuhn  (J.  Chirn.  phys.,  1926,  23, 
521 — 544;  cf.  Warburg,  A.,  1912,  ii,  315;  Coehn  and 
Pringent,  A.,  1914,  ii,  404). — Ammonia  is  completely 
decomposed  to  nitrogen  and  hydrogen  when  exposed 
to  light  from  the  zinc  spark  (X=2025 — 2140  A.). 
About  2 — 2-5  quanta  are  absorbed  pier  mol.  decoin- 
posed ;  this  number  is  independent  of  the  pressure 
(5 — 900  mm.  Hg.),  The  divergence  from  Warburg’s 
value  of  4  quanta  pier  mol.  cannot  be  explained.  The 
rate  of  decomposition  is  independent  of  the  temper¬ 
ature  (10 — 20°),  and  of  the  intensity  of  the  light,  and 
is  thus  proportional  to  the  energy  absorbed ;  it  is  also 
not  affected  by  quartz  or  by  metallic  sodium,  and  is 
therefore  apparently  uninfluenced  by  the  absence  of 
traces  of  water.  In  light  composed  only  of  radiations 
of  wave-lengths  2063  and  2100  A.,  the  number  of 
quanta  per  mol.  decomposed  is,  however,  of  the  order 
of  10.  This  is  explained  on  the  hypothesis  that  the 
photochemical  decomposition  of  ammonia  is  a 
consecutive  photochemical  reaction  (cf.  this  vol., 
584).  The  energies  required  to  disrupt  a  molecule 
of  ammonia  to  N+H+H2  and  to  N-j-3H  are  124,000 
and  20S,000  cal.,  respectively;  the  energy  supplied 
by  a  quantum  of  wave-length  2080  A.  is  120,000  cal. 

L.  F.  Gilbert. 

Alleged  decomposition  of  ammonium  nitrite 
solutions  by  light.  M.  Holmes  (J.C.S.,  1926, 
1898). — No  decomposition  of  ammonium  nitrite  has 
been  detected  as  a  result  of  insolating  a  2-5i\r-solution 
with  ultra-violet  light.  Berthelot  and  Gaudechon 
(A.,  1911,  ii,  240)  appear  to  be  in  error. 

C.  H.  D.  Clark. 

Action  of  light  on  concentrated  aqueous 
ammonium  thiocyanate  solutions.  M.  Holmes 
(J.C.S.,  1926,  1690 — 1693). — An  investigation  of 
Liesegang’s  statement  that  concentrated  ammonium 
thiocyanate  solutions  develop  a  bright  red  colour  in 
sunlight  after  1  min.,  which  disappears  in  the  dark 
after  2  min.  Experiments  conducted  in  glass  and 
quartz  vessels  under  the  influence  of  ultra-violet  light 
from  different  sources  confirm  the  observation,  but 
the  times  necessary  for  the  changes  are  greater  than 
those  stated  for  sunlight  and  the  colour  formed  is 


red,  but  never  bright  red.  The  ammonium  thio¬ 
cyanate  solutions  must  be  freshly  prepared,  and  the 
presence  of  air  appears  to  pi  lay  a  part.  In  quartz 
vessels,  a  yellowish-white  substance  is  formed,  which 
gives  tests  for  sulphur ;  cyanide  and  a  reducing  agent 
are  also  formed  in  traces.  It  is  suggested  that  long¬ 
wave  ultra-violet  light  causes  the  irreversible  reaction 
NH4CNS — >NH,CN-f  S,  the  pink  colour  being  due 
to  a  sulphur  sol,  which  slowly  coagulates,  especially 
under  the  influence  of  ultra-violet  light  of  short 
wave-length.  C.  H.  D.  Clark. 

Complex  and  double  ferrocyanides.  Photo¬ 
chemical  reactions  of  the  ferrocyanides  of  the 
alkali  and  alkaline-earth  metals  in  the  presence 
of  mercuric  chloride.  T.  Gaspar  y  Ahnal  and 
A.  Castro-Girona  y  Pozurama  (Anal.  Fis.  Quim., 
1926,  24,  323 — 335). — Potassium  ferrocyanide  gives 
a  white  precipitate  with  barium  chloride  in  the 
presence  of  ethyl  alcohol.  A  similar  precipitate  is 
given  by  sodium  ferrocyanide  under  the  same  con¬ 
ditions.  The  first  precipitate,  treated  with  cobalt 
nitrate,  changes  through  dirty  green  and  violet  to 
another  shade  of  white,  whilst  the  second  precipitate 
turns  green.  The  reactions  of  cobalt  nitrate,  nickel 
nitrate,  ferric  chloride,  copper  sulphate,  bismuth 
nitrate,  stannous  chloride,  and  antimony  chloride, 
with  the  ferrocyanides  of  sodium,  ammonium,  potass¬ 
ium,  barium,  and  strontium,  are  given  in  tabular  form. 
The  precipitate  obtained  with  mercuric  chloride  and 
potassium  ferrocyanide  changes  colour  slowly  on 
exposure  to  light,  whilst  that  obtained  with  sodium 
ferrocyanide  changes  at  once  and  gradually  becomes 
blue.  The  authors  have  investigated  the  effect  of 
sodium  chloride  and  ethyl  alcohol  on  these  reactions 
and  discuss  their  applications  in  analysis. 

G.  W.  Robinson. 

Eder’s  photochemical  reaction  and  some  pro¬ 
perties  of  salts  taking  part  in  it.  P.  Bechterev 
(J.  Russ.  Phys.  Chem.  Soc.,  1925,  57,  161 — 188). — 
Mainly  a  summary  of  the  literature  on  the  reduction 
of  mercuric  chloride  by  ammonium  oxalate  in  presence 
of  light.  The  displacement  of  the  equilibrium 
between  mercuric  and  potassium  chlorides  in  aqueous 
solution  (cf.  Tichomirov,  A.,  1907,  ii,  752)  by  addition 
of  mercuric  oxalate  is  investigated,  and  the  results 
point  to  the  formation  of  complex  salts,  but  fail  to 
indicate  the  composition  of  these.  T.  H.  Pope. 

Photolysis  of  alcohols.  Yolmar  (Compt.  rend., 
1926,  182,  1607—1609;  cf.  A.,  1924,  ii,  244).— 
Alcohols  exposed  to  radiation  from  a  mercury  vapour 
lamp  undergo  dehydrogenation  according  to  the 
scheme  RCH2-OH  =  R-CHO+H2  ;  RR'CH-OH  = 
RR'CO+H2 ;  RR'R"C-OH  =  RR'CO+pt"-R"+lH2. 
The  aldehyde  or  ketone  so  formed  decomposes  further 
to  carbon  monoxide  and  a  hydrocarbon.  The  wave¬ 
length  most  effective  in  promoting  the  dehydrogen¬ 
ation  is  calculated  to  be  0-19  g,  a  value  in  agreement 
with  that  experimentally  determined  by  Berthelot 
(Compt.  rend.,  1911, 153,  383).  M.  Clark. 

Photoactivity.  H.  Influence  of  adrenaline 
on  the  photographic  plate.  H.  Vollmer  (Biochem. 
Z.,  1926,  173,  389 — 392). — 0-1%  Adrenaline  solutions 
have  a  powerful  photo-chemical  effect.  The  effect 
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is  not  due  to  the  formation  of  a  peroxide.  Previous 
exposure  of  the  adrenaline  to  light  slightly  increases 
its  activity.  Acid  increases,  alkali  diminishes  this 
effect.  Insulin  itself  is  inactive,  but  increases  the 
photoactivity  of  adrenaline  if  added  to  it. 

H.  D.  Kay. 

Relation  between  colour  sensitiveness  and  the 
gradation  given  by  a  photographic  plate.  T.  T. 
Baker  and  W.  A.  Balmain. — See  B.,  1926,  612. 

Comparative  tables  of  spectral  sensitivity  of 
silver  bromide,  iodide,  and  chloride,  and  the 
action  of  the  chief  colour  sensitisers.  J.  M. 
Eder.— See  B.,  1926,  611. 

Action  of  light  on  silver  bromide  emulsions, 
and  the  role  of  the  sensitising  nuclei.  F.  C.  Toy. 
—See  B.,  1926,  612. 

Spectral  sensitivity  of  silver  iodide  and 
mixtures  of  silver  iodide  and  silver  bromide. 
E.  Huse  and  C.  E.  Meulendyke. — See  B.,  1926, 
611. 

Chemical  reactions  between  solids  at  high 
temperatures.  G.  Tammann  (Z.  angew.  Chem., 
1926,  39,  869 — 875). — A  general  survey  of  the  work 
carried  out  by  the  author  and  his  collaborators, 
and  by  others,  on  chemical  reaction  at  high  temper¬ 
atures  between  mixed  substances  in  the  solid  state. 

S.  Iv.  Tweedy. 

Displacement  of  platinum  by  hydrogen  at 
high  pressures.  V.  Ifatiev  and  A.  Andreevski 
(Compt.  rend.,  1926,  183,  51 — 53). — The  influence 
of  temperature,  pressure,  and  the  presence  of  mineral 
acids  and  of  iron  and  nickel  salts  on  the  precipitation, 
by  hydrogen,  of  platinum  from  solutions  of  platinum 
chloride  has  been  studied.  With  platinum  chloride 
solutions  in  the  (initial)  concentration  range  3 — 30%, 
rise  of  temperature  and  increase  of  pressure  increase 
the  yield  of  platinum  in  a  given  time,  and  the  propor¬ 
tion  of  platinum  precipitated  is  the  greater  the  less 
the  (initial)  concentration  of  the  platinum  chloride 
solution.  Addition  of  acids  and  of  ferric  chloride 
inhibits  the  reduction,  but  without  affecting  the 
relative  influences  of  the  other  factors.  With  more 
dilute  solutions  of  platinum  chloride  (0-01 — 1  %).  in 
presence  of  iron  and  nickel  salts,  the  process  of 
reduction  becomes  more  complicated  and  slow, 
especially  if  mineral  acids  are  also  present. 

L.  F.  Gilbert. 

Displacement  of  metals,  metalloids,  and  their 
oxides  from  solution  by  hydrogen  under 
pressure.  V.  Ipatiev  [with  N.  Kljixkvin,  A.  I. 
Kisselev,  N.  V.  Kondyrev,  and  W.  I.  Nikolajev] 
(Ber.,  1926,  59,  [B],  1412— 1426).— The  action  of 
hydrogen  under  pressure  on  hot  aqueous  solutions 
of  copper  sulphate  results  in  the  successive  production 
of  the  basic  salt,  CuS04,2Cu(0II)2,  cuprous  oxide, 
and  ultimately  copper,  the  quantity  of  which  increases 
with  increasing  amount  of  free  sulphuric  acid,  which 
hinders  the  formation  of  hydrolytic  .products.  Above 
150°,  reduction  of  sulphuric  acid  commences,  whereby 
separation  of  basic  salt  and  cuprous  oxide  is  facilitated. 
At  higher  temperatures,  production  of  copper  sul- 
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phide  is  observed.  Reduction  of  sulphuric  acid  is 
accelerated  by  precipitated  copper.  Addition  of 
sulphuric  acid  retards  or  even  inhibits  the  separation 
of  copper  owing  to  suppression  of  the  formation  of 
the  primary  basic  salt.  In  the  presence  of  nickel  or 
zinc  salts,  pure  copper  is  precipitated  if  sufficient  free 
sulphuric  acid  is  present  to  prevent  the  deposition  of 
basic  iron  salts. 

Chromic  acid,  alone  or  in  the  presence  of  sulphuric 
acid,  is  reduced  to  the  oxide,  Cr,03,H20.  Potassium 
dichromatc  in  the  presence  of  a  little  sulphuric  acid 
yields  the  sail,  Cr2(S04)3,Cr203,K20,H20.  Potassium 
permanganate  or  manganese  nitrate  is  converted 
into  hausmannite  (or  manganese  silicate,  Mn304,Si02, 
if  quartz  tubes  are  used),  whereas  manganese  chloride 
and  sulphate  afford  hydrated  manganous  oxide  and 
manganous  sulphide,  respectively.  Iron  nitrate  yields 
ferrosoferric  oxide,  which,  with  ammonium  carbonate 
and  formic  acid,  is  also  obtained  from  potassium 
ferrocyanide  or  ferricyanidc.  Ferric  chloride  is 
reduced  to  ferrous  chloride,  ferrous  sulphate  trans¬ 
formed  into  ferrous  sulphide  and  ferrosoferric  oxide, 
whereas  iron  acetate  is  unchanged. 

Nickel  formate  under  relatively  mild  conditions 
gives  nickel  quantitatively,  whereas  in  more  drastic 
circumstances,  anhydrous,  crystalline  nickelous  oxide 
is  produced  owing  to  the  oxidising  action  of  water; 
the  compound  is  also  produced  from  nickel  cyanide. 
Potassium  manganocyanide  affords  manganese  carbon¬ 
ate.  Zinc  nitrate  in  quartz  tubes  yields  the  silicate, 
ZnSi03,3Zn0. 

Phosphoric  acid  is  not  reduced  to  phosphorus  at 
350 — 360°.  Ferric  phosphate  gives  a  series  of  salts, 
Fe„'"Fem"P04,a'H20,  closely  allied  to  the  mineral 
vivianitc.  Lead  hydrogen  orthophosphate  is  reduced 
to  lead  hydrogen  phosphite,  hypophosphorous  acid, 
and  colloidal  lead  oxide  ;  the  phosphite  is  further 
converted  into  lead  and  phosphoric  acid.  Lead 
hypophosphitc  affords  phosphorous  acid,  lead  oxide, 
and  black,  “  metallic  ”  phosphorus.  Red  phosphorus 
is  converted  into  the  black  variety  at  200°  and  90 
atm.,  whereas  under  milder  conditions  it  is  trans¬ 
formed  into  phosphine  and  phosphoric  acid.  Yellow 
phosphorus  is  also  oxidised  by  water  to  phosphoric 
acid  with  production  of  black  phosphorus  in  small 
amount.  Ferric  arsenate  gives  successively  the 
mineral,  skodorite,  FeAs04,H20,  ferric  arsenite,  arsine, 
ferrous  arsenite,  arsenic,  and  arsenious  acid.  Ferric 
arsenite  yields  colloidal  iron  oxide,  iron  arsenide, 
and  arsenious  acid.  Copper  arsenate  affords  copper, 
copper  arsenite,  domeite,  Cu3As,  arsine,  and  arsenious 
acid.  Arsenic  yields  only  small  amounts  of  arsine 
and  arsenic  acid.  Antimony  sulphate  is  reduced  to 
antimony  glance,  whereas  antimony  oxide  yields 
stibine  and  metallic  antimony.  Potassium  hydrogen 
pyroantimonatc  gives  potassium  hydroxide  and 
antimony.  H.  Wren. 

Potassium  and  sodium  oxides.  C.  A.  Kraus 
and  E.  F.  Whyte  (J.  Amer.  Chem.  Soc.,  1926,  48, 
1781 — 1790). — The  passage  of  oxygen  through  a 
solution  of  potassium  in  liquid  ammonia  produces 
initially  potassium  dioxide,  K202.  If  the  oxygen 
stream  is  rapid,  this  oxide  is  oxidised  to  the  tetroxide  ; 
if  the  current  is  slow,  oxidation,  preceded  by  reduction 
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and  solvolysis,  occurs :  K20o+K,=2K20 ;  K20-j- 
HNH2=KOH-f KNH, ;  KNH2+0,  — KOH+ 
KN02.  Similar  results  are  obtained  with  sodium 
except  that  the  dioxide  is  the  final  product  on  rapid 
oxidation.  Evidence  for  the  formation  in  liquid 
ammonia  of  the  trioxides,  K203,  Na203,  was  not 
obtained.  Reversible  dissociation  of  potassium  tetr- 
oxide  occurs  above  300° ;  the  dissociation  pressures 
depend  on  the  oxygen  content  of  the  solid  phase, 
which  finally  attains  a  composition  corresponding 
with  K203.  Potassium  tetroxide  which  has  been 
exposed  to  moisture  evolves  oxygen  irreversibly  at 
100 — 200°  in  an  amount  depending  on  the  extent 
of  the  exposure.  S.  K.  Tweedy. 

Hydrolysis  of  potassium  cuprocyanide  by 
sulphuric  acid.  A.  S.  Corbet  and  R.  M.  Wood¬ 
man  (Chem.  News,  1926,  133,  51). — The  distillation 
of  potassium  cuprocyanide  with  sulphuric  acid  occurs 
in  three  more  or  less  definite  stages  in  which  hydrogen 
cyanide,  carbon  monoxide,  and  sulphur  dioxide  are 
liberated,  respectively.  As  the  sulphuric  acid  con¬ 
centration  increases  above  40%,  the  yield  of  hydrogen 
cyanide  is  gradually  lessened  from  the  maximum 
(55%)  by  progressive  replacement  by  its  hydrolysis 
product,  carbon  monoxide  (cf.  Bassett  and  Corbet, 
A.,  1924,  i,  950).  S.  K.  Tweedy. 

Precipitation  of  copper  from  acid  solutions 
of  its  salts  by  means  of  zinc.  A.  Galecki  (Rocz. 
Chem.,  1926,  6,  145 — 149). — The  results  previously 
published  (this  vol.,  364)  are  further  discussed,  and 
again  shown  to  support  the  Ericson-Palmacr  theory  of 
local  currents.  R.  Truszkowski. 


Action  of  hydrobromic  acid  and  alkali 
bromides,  in  an  acetic  acid  medium,  on  cupric 
bromide.  G.  Deniges  (Compt.  rend.,  1926,  183, 
289 — 291). — Cupric  bromide  and  acetic  or  propionic 
acid  solutions  react  to  give  a  yellow  coloration  which 
changes  through  green  to  brown  and  violet  with 
successive  additions  of  concentrated  hydrobromic 
acid.  Boiling  regenerates  the  green  colour  unless 
more  than  50%  of  acid  is  used,  when  the  violet 
persists.  The  addition  of  a  solution  of  a  cupric 
salt  to  an  acetic  acid  solution  of  an  alkali  bromide 
changes  the  colour  from  orange-yellow  through  green 
to  red,  the  absorption  spectrum  of  the  green  being 
the  same  as  that  previously  obtained.  This  is  due 
to  the  formation  of  the  complex  MBr,CH3’C02H  by 
the  alkali  bromide,  which,  on  the  addition  of  cupric 
bromide,  yields  the  green  CuBr2,CH3-C02H,  and  then 
the  violet  CuBr2,MBr.  With  hydrobromic  acid,  the 
same  green  compound  results,  followed  by  the  violet 
CuBr2,HBr,  which  is  unstable  on  warming.  These 
reactions  may  be  used  for  the  detection  of  cupric 
salts.  J.  Grant. 


Basic  copper  sulphates.  G.  Fowles  (J.C.S., 
1926,  1845 — 1858).— Discrepancies  relating  to 
basic  copper  sulphates  occurring  in  the  literature 
may  be  attributed  largely  to  the  formation  of  highly 
stable  intermediate  compounds,  which  reach  equili¬ 
brium  slowly.  Five  basic  salts  are  described : 
(1)  CuS04,2Cu(0H)3 ;  (2)  5GuS04,9Cu(0H)2,2H20 ; 
(3)  2CuS04,Cu(0H)2,4H20  ;  (4)  CuS04,3Cu(0H)2; 
(5)  2CuS04,3Cu(0H)2.  The  product  of  boiling  an 


unsaturated  solution  of  copper  sulphate  in  presence 
of  sodium  nitrite  is  (2),  which  on  prolonged  boiling 
changes  to  (1).  If  an  attempt  is  made  to  expedite 
the  reaction  by  adding  carbamide,  (5)  is  formed, 
which  is  decomposed  by  water.  From  a  saturated 
boiling  solution  of  copper  sulphate,  a  new  compound 
(3)  is  deposited  as  green,  rhombic  crystals,  which, 
decomposed  by  an  excess  of  cold  water,  yields  (4). 
The  reaction  between  copper  sulphate  and  copper 
hydroxide  yields  mixtures  of  (1)  and  (4),  which  change 
into  less  reactive  forms,  (4)  changing  into  (1)  therefore 
very  slowly.  When  copper  oxide  is  used  instead  of 
hydroxide,  the  salt  obtained  is  (1),  since  apparently 
sufficient  copper  oxide  does  not  dissolve  to  exceed 
the  solubility  of  (4).  The  reactions  between  copper 
sulphate  and  bases  lead  to  the  concurrence  of  several 
reactions.  The  results  of  other  authors  are  criticised 
and  discussed.  C.  H.  D.  Clark. 

[Transformation  of  mercury  into  gold.]  E.  H. 
Riesenfeld  and  W.  Haase  (Ber.,  1926,  59,  [J8], 
1625 — 1629 ;  cf .  Micthe  and  Stammreich,  Naturwiss., 
1924, 12,  597,  744;  Nagaoka,  A.,  1925,  ii,  835,  1111). 
— Gold  and  mercury  cannot  be  efficiently  separated 
from  one  another  by  ordinary  distillation.  Under 
otherwise  similar  conditions,  the  amount  of  gold 
distilled  diminishes  with  decreasing  rate  of  distillation ; 
if  the  rate  is  constant,  the  amount  of  gold  decreases 
with  diminution  in  the  pressure  at  which  distillation 
is  effected.  A  volatile  compound  of  gold  and  mercury 
appears  to  be  produced  which  causes  the  ratio 
gold  :  mercury  in  the  vaporous  phase  to  be  less  than 
that  in  the  liquid,  but  considerably  greater  than  that 
corresponding  with  the  vapour  pressure  of  solid  gold. 
These  gold  particles  are  swept  forward  by  the  stream 
of  mercury  vapour  when  the  rate  of  distillation  is 
considerable,  and  hence  cannot  return  to  the  liquid 
as  is  the  case  when  distillation  is  slow.  Repetition 
of  Miethe's  experiments  with  a  Boas  mercury  com¬ 
mutator  affords  10%  or  less  of  the  amount  of  gold 
calculated  according  to  Miethe’s  equivalent.  The 
observed  gold  content  is  not  influenced  by  the  action 
or  inaction  of  the  commutator  and  is  due  solely  to 
the  materials  with  which  the  mercury  comes  into 
contact.  H.  Wren. 

Supposed  production  of  “  artificial  "  gold 
from  mercury.  F.  Haber,  J.  Jaenicke,  and 
F.  Matthias  (Ber.,  1926,  59,  [B],  1641—1648;  cf. 
this  vol.,  699,  930). — The  arrangement  of  the 
experiments  permitted  study  of  the  effect  of  discharge 
between  a  mercury  surface  covered  with  liquid  or 
solid  paraffin  and  wires  of  different  materials,  through 
mercury  vapour  between  tungsten  electrodes,  of 
electronic  bombardment  of  a  frozen  mercury  surface 
and  of  constant  and  varied  discharge  through  mercury 
vapour.  The  presence  of  gold  and  silver  in  quantity 
greater  than  that  derivable  from  the  electrodes  could 
not  be  established.  H.  Wren. 

Formation  of  gold  from  mercury.  E.  Tiede, 
A.  Schleede,  and  F.  Goldschmidt  (Ber.,  1926,  59, 
[B],  1629 — 1641 ;  cf.  preceding  abstract). — Except 
in  one  case,  mercury  obtained  from  various  sources 
yielded  a  residue  containing  gold,  when  once  distilled 
according  to  Miethe’s  directions;  after  a  second 
distillation,  gold  was  detected  in  only  two  out  of 
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twenty  residues.  If,  however,  this  mercury,  which 
appeared  free  from  gold,  was  very  slowly  distilled  in  a 
high  vacuum  at  about  90°,  gold  appeared  invariably 
in  the  residues.  Miethe’s  method  of  determining 
gold  by  measurement  of  the  diameter  of  the  gold 
sphere  is  exceedingly  difficult,  and  the  use  of  the 
ratio  aggregate  :  sphere =2-24  :  1  for  very  small 
amounts  of  gold  is  liable  to  serious  error.  Further, 
the  “  gold  ”  residue  under  certain  conditions  consists 
of  a  crystalline  gold  compound,  completely  stable  to 
boiling  nitric  acid,  from  which  mercury  is  expelled 
by  ignition.  Formation  of  gold  could  not  be  detected 
after  exposure  of  mercury  vapour  to  the  eleetrodeless 
discharge,  in  the  Fischer  lamp,  or  to  discharge  between 
mercury  poles  in  an  atmosphere  of  hydrogen  or  nitro¬ 
gen.  Electric  discharge  between  tungsten  and  mer¬ 
cury  electrodes  covered  by  paraffin  in  an  atmosphere 
of  nitrogen  did  not  afford  any  evidence  of  transmut¬ 
ation,  such  minute  amounts  of  gold  as  were  detected 
in  the  sludge  being  due  to  gold  from  the  electrodes 
or  present  originally  in  the  mercury  (if  purified  by 
Miethe’s  process).  The  yields  of  gold  obtained  in 
commutator  experiments  were  only  0T — 0-001  of 
those  calculated  according  to  Micthe  and  were  due 
to  the  presence  of  gold  in  the  copper  parts  against 
which  the  stream  of  mercury  particles  played.  In 
a  modified  apparatus  in  which  the  spark  passed  only 
between  a  mercury  surface  and  a  thin  tungsten  wire, 
the  production  of  gold  was  not  observed. 

H.  Wren. 

Colloidal  aurous  oxide.  Gold  toning  of  photo¬ 
graphic  papers.  A.  Steigmann  (Chem.-Ztg.,  1926, 
50,  595). — Addition  of  an  excess  of  sodium  carbonate 
to  a  solution  obtained  by  boiling  with  aqua  regia 
gold  containing  a  small  proportion  of  silver  results 
in  the  formation  of  a  deep  blue  solution  of  aurous 
oxide.  Such  a  solution  cannot  be  obtained  by  the 
use  of  pure  gold,  probably  because,  in  this  case,  the 
gold  dissolves  directly  to  auric  chloride.  On  evaporat¬ 
ing  the  blue  solution  on  the  water-bath,  a  fine  brown 
precipitate  of  metallic  gold  is  obtained,  but  evapor¬ 
ation  at  the  ordinary  temperature  yields  a  fine, 
bluish-green,  crystalline  precipitate  which  appears 
to  be  aurous  oxide ;  the  crystals  do  not  redissolve 
in  water.  .  The  blue  alkaline  solution  becomes  bluish- 
green,  emerald-green,  yellowish-green,  and,  finally, 
yellow  as  hydrochloric  acid  is  added,  and  does  not 
become  blue  again  with  an  excess  of  sodium  carbonate 
until  after  the  lapse  of  several  hours.  The  blue  solu¬ 
tion  does  not  tone  photographic  paper  that  has  been 
treated  with  sodium  sulphide,  thus  proving  the  absence 
of  gold  ions  and  the  colloidal  nature  of  the  solution. 

A.  R.  Powell. 

Microchemical  examination  of  gypsum.  P.  P. 
Budnikov  (Z.  anorg.  Chem.,  1926,  155,  141 — 143). — 
Gypsum  heated  at  400 — 750°  loses  water  of  crystal¬ 
lisation  and  gives  a  substance  very  similar  to  natural 
anhydrite.  Hydration  of  both  these  products  is 
extremely  slow,  but  can  be  hastened  by  powdering 
very  finely  and  also  by  addition  of  a  catalyst  to  the 
finely-powdered  calcium  sulphate,  e.g.,  0-1 — 1% 
of  an  acid  salt  of  an  alkali  metal.  Possibly  labile 
complicated  hydrates — salt,  raCaS04,nH20 — are  first 
formed,  and  these  pass’  into  the  dihydrate,  formation 


of  this  being  the  more  complete  the  farther  the  hydr¬ 
ation  has  gone.  The  finely-powdered  dihydrate 
can  be  recrystallised  when  mixed  with  water  alone 
or  containing  a  catalyst — an  acid  salt  with  a  sulphate 
of  a  heavy  metal.  In  all  cases,  structural  changes 
have  been  observed  microscopically. 

M.  Carlton. 

Decomposition  of  alkaline-earth  sulphates. 
II  and  III.  J.  Zawadzki,  J.  Konarzewski,  W.  J. 
Lichtenstein,  S.  Szymankiewicz,  and  J.  Wachsz- 
tejnski  (Rocz.  Chem.,  1926,  6,  120 — 135,  236 — 255; 
cf.  this  vol.,  368). — II.  Calcium  sulphate  heated 
at  900°  with  carbon  yields  calcium  sulphide ;  above 
90.0°  the  latter  combines  with  undecomposed  sulphate, 
producing  calcium  oxide  and  sulphur  dioxide.  The 
proportion  of  sulphate  so  converted  into  oxide 
increases  with  temperature  and  with  diminution  of 
percentage  of  carbon  in  the  original  mixture,  and  is 
also  increased  by  the  addition  of  oxides  of  silicon, 
aluminium,  and  iron.  The  ratio  of  carbon  monoxide 
to  dioxide  in  the  reaction  gases  increases  with  greater 
carbon  content  of  the  initial  mixture,  carbon  dioxide 
generally  predominating;  below  800°  the  propor¬ 
tions  of  these  gases  conform  to  the  equation  C02-f- 
C  v=s=2CO.  Mixtures  of  magnesium  sulphate  and 
carbon  in  equal  quantity  yield  similarly  magnesium 
sulphide  and  oxide,  the  proportion  of  the  former 
increasing  with  greater  carbon  content  and  lower 
temperature ;  the  gaseous  products  are  sulphur, 
sulphur  dioxide,  carbon  oxysulphide,  monoxide,  and 
dioxide. 

Above  320°  the  reaction  giving  rise  to  the  pro¬ 
duction  of  sulphur  dioxide  commences.  With  higher 
temperatures  (600 — 1000°)  the  interaction  between 
the  latter  and  carbon  monoxide  yields  greater 
quantities  of  sulphur,  with  carbon  oxysulphide  as 
a  by-product. 

III.  Calcium  sulphate  is  reduced  by  hydrogen 
between  600°  and  800°  with  the  production  of  calcium 
sulphide;  above  900°  a  part  of  the  latter  reacts 
further  with  undecomposed  sulphate,  yielding  calcium 
oxide  and  sulphur  dioxide.  Reduction  by  means 
of  hydrogen  sulphide  is  equivalent  to  that  by  hydrogen 
and  sulphur  separately,  in  view*  of  its  dissociation 
at  high  temperatures.  The  products  of  reaction 
are  calcium  sulphide  and  sulphur  dioxide.  Magnesium 
sulphate,  however,  under  these  conditions  yields 
only  oxide,  the  gaseous  products  consisting  of  sulphur 
and  sulphur  dioxide  in  various  proportions,  according 
to  the  reaction  temperature.  Carbon  monoxide 
reduces  calcium  sulphate  almost  quantitatively  to 
sulphide  between  700°  and  900° ;  at  900°  the  sulphide 
decomposes  further,  giving  rise  to  a  certain  quantity 
of  oxide  in  the  residue.  R.  Truszkowski. 

Ebullioscopic  determination  of  double  salts 
in  solution.  E.  Rohyer  (Compt.  rend.,  1926,  183, 
46 — 48 ;  cf.  A.,  1923,  ii,  534;  1924,  ii,  476).— The 
existence  of  the  following  double  salts  in  solution 
at  100°  is  claimed  :  XS04,(NH4)2S04,  where  X  =  Cd, 
Fe,  Co,  Mn,  Zn,  Mg,  Cu,  or  Ni,  and  MgCl2,MCl,  where 
M  =  NH4,  K,  Xa,  or  Li.  Similar  salts  to  the  latter, 
with  bromine  in  place  of  chlorine,  exist  in  aqueous 
solution  at  100°.  L.  F.  Gilbert. 
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Influence  of  boric  oxide  on  the  properties  of 
chemical  and  heat-resisting  glasses.  II.  Re¬ 
sistance  to  chemical  reagents.  W.  E.  S.  Turner 
and  E.  Winks.— See  B.,  1926,  584. 

Action  of  nitric  acid  on  aluminium.  S. 

Uchida  and  K.  Sasaki. — See  B.,  1926,  633. 

Silicon  hydrides  [and  derivatives].  A.  Stock 
(Z.  Elektrocliem.,  1926,  32,  341— 349).— Chiefly  a 
summary  of  the  work  of  the  author  and  co-workers 
on  the  subject  (A.,  1916,  ii,  319;  1917,  ii,  204;  1918, 
ii,  110,  111,  361;  1919.  i,  260;  ii,  218;  1920,  ii,  31, 
429 ;  1921,  ii,  330,  399 ;  1923,  ii,  67,  160,  412,  486, 
633). — The  similarities  and  dissimilarities  between 
the  physical  and  chemical  properties  of  corresponding 
carbon  and  silicon  compounds  are  discussed. 

J.  S.  Carter. 

Silicates.  III.  Hydrolysis  of  sodium  silicate. 

G.  Hagg  (Z.  anorg.  Cliem.,  1926,  155,  21 — 41 ;  cf. 
Vesterberg,  A.,  1913,  ii,  406;  1920,  ii,  112;  Harman, 
A.,  1925,  ii,  1065 ;  this  vol.,  478,  907). — By  means 
of  electrical  measurements  of  the  hydroxyl-ion  con¬ 
centration  as  well  as  measurements  of  lowering  of 
the  f.  p.  of  sodium  silicate  solutions,  it  has  been 
shown  that  (i)  the  only  sodium  silicates  existing  in 
aqueous  solution  are  the  meta-  and  di-silicates, 
Na2Si03  and  NaHSi03.  All  other  solutions  contain 
mixtures  of  a\Na2Si03-fi  ?/NaOH,  a:Na2Si03-|-yNaHSi03 
or  NaHSi03  and  colloidal  silicic  acid,  (ii)  When 
Na2Si03  is  hydrolysed  almost  entirely,  HSi03'  ions  are 
formed  which  do  not  precipitate  as  colloid,  (iii)  The 
hydrolvsisof  NaHSi03is  very  small  compared  with  that 
of  Na2Si03.  Whether  the  H2Si03  formed  is  colloidal 
or  not  cannot  be  decided,  (iv)  If  the  H2Si03  is  not 
colloidal,  only  solutions  which  are  more  acid  than  1  :  2 
contain  colloid ;  if  H2Si03  is  colloidal,  solutions  which 
are  more  alkaline  than  1  :  1  contain  only  very  small 
amounts  of  colloid ;  solutions  between  1  :  1  and  1  :  2 
contain  somewhat  more  colloid,  which  increases 
with  silicic  acid  content,  and  solutions  more  acid  than 
1  : 2  contain  a  large  amount  of  colloid,  (v)  If 
H2Si03  is  not  colloidal,  the  first  dissociation  constant 
of  metasilicic  acid  is  of  the  order  10'°  and  the  second 
of  the  order  10'13.  *  On  the  other  hand,  if  H2Si03  is 
colloidal,  these  are  only  the  apparent  values  of  the 
dissociation  constants  which,  among  other  things, 
are  dependent  on  the  solubility  of  metasilicic  acid. 

M.  Carlton. 

Six-membered  silicon  compounds.  H.  Kaut- 
sky  (Z.  Elektrocliem.,  1926,  32,  349 — 354). — A  dis¬ 
cussion  of  the  structure  and  of  the  physical  and 
chemical  properties  of  the  siloxen  compounds,  chiefly 
based  on  previously  published  work  of  the  author 
and  collaborators  (A.,  1921,  ii,  505;  1922,  ii,  464; 
Naturwiss.,  1923,  11,  194;  A.,  1924,  ii,  674,  852; 
Z.  anorg  Chem.,  1924,  139,  135;  A.,  1925,  ii,  698, 
941 ;  Z.  Pliysik,  1925,  31,  60).  Work,  as  yet  unpub¬ 
lished,  on  the  lialogenation  of  siloxen  in  presence  of 
acetic  anhydride  shows  that  halogen  and  anhydride 
form  a  complex  which  reacts  as  a  whole  with  siloxen, 
Ac20,I2+Si603HB  =  Si603H4I(Ac)+HI  +  CH3-C02H. 
By  reason  of  their  peculiar  lamellated  structure, 
the  siloxen  derivatives  have  an  extremely  large  sur¬ 


face  and  are  excellent  adsorbents  for  gases  and  dis¬ 
solved  substances.  J.  S.  Carter. 

Germanium.  XV.  Germanochloroform. 

L.  M.  Dennis,  W.  It.  Orndorff,  and  D.  L.  Tabern 
(J.  Physical  Chem.,  1926,  30,  1049—1054;  cf. 
Winkler,  J.  pr.  Cliem.,  1887,  144,  188). — Germano¬ 
chloroform,  GeHCl3,  prepared  by  the  action  of 
hydrogen  chloride  on  germanium  dichloride,  has 
m.  p.  —71°,  b.  p.  75-2°,  and  d°  T93.  Decomposition 
of  the  substance  begins  at  140°  and  becomes  rapid 
at  175°,  yielding  at  first  the  dichloride  and  hydrogen 
chloride,  and,  finally,  metallic  germanium  and  the 
tetrachloride.  Reaction  with  oxygen  begins  at  0°, 
forming  the  tetrachloride  and  a  viscous,  light-coloured 
oil  which  on  warming  decomposes,  leaving  a  residue 
apparently  of  the  dichloride.  The  main  reaction 
is  probably  represented  by  the  equation  4GeHCl3+ 
02 = 2 G cCl4 + 2 G cCl2 + 2H2 0 ,  and  not,  as  suggested 
by  Winkler  (loc.  cit.),  by  the  equation  2GeHCl3+ 
02=2Ge0CL,+2HCl.  When  mixed  with  3  vols.  of 
oxygen-free  water,  1  vol.  of  germanochloroform  yields 
a  white  solid,  but  with  a  larger  proportion  of  water, 
an  orange-coloured  precipitate  of  germanous  hydroxide 
is  formed. 

Measurements  of  vapour  pressures  over  the  tem¬ 
perature  range  — 25°  to  78-3°  are  recorded.  Winkler’s 
method  of  preparation  (loc.  cit.)  gives  a  mixture  of 
the  hydrotrichloride  and  the  tetrachloride. 

L.  S.  Theobald. 

Stannous  phosphates.  Iv.  Jablczynski  and 
W.  Wieckoavski  (Rocz.  Cliem.,  1926,  6,  21S — 227). 
— See  this  vol.,  5S8. 

Thermal  decomposition  of  nitrous  and  nitric 
oxides.  E.  Briner,  C.  Meiner,  and  A.  Rothen 
(J.  Chim.  phys.,  1926,  23,  609 — 620). — Mainly  an 
account  of  work  previously  abstracted  (this  vol., 
685).  No  nitrous  oxide  is  produced  by  the  thermal 
decomposition  of  nitric  oxide.  J.  W.  Baker. 

Interaction  of  oxides  of  nitrogen  with  arsenious 
acid  and  with  sulphurous  acid  in  presence  of 
sulphuric  acid  of  varied  concentration.  T.  L. 
Bailey. — See  B.,  1926,  628. 

Bismuth  compounds.  I.  Constitution  of 
bismuth  nitrates  and  tartrates.  B.  Hepner  and 
A.  Likiernik  (Rocz.  Chem.,  1926,  6,  165 — 176). — 
See  this  vol.,  487. 

Bismuth  compounds.  II.  Constitution  of 
bismuth  subnitrates.  B.  Hepner  (Rocz.  Chem., 
1926,  6,  190— 200).— See  this  vol.,  488. 

Physico-chemical  and  electrochemical  aspects 
of  sulphur  dioxide  as  an  oxidising  agent.  S.  R. 

Carter. — See  B.,  1926,  664. 

Oxidising  properties  of  sulphur  dioxide.  W. 

Wardlaav. — See  B.,  1926,  664. 

Decomposition  of  metallic  sulphates  by  heat 
and  the  influence  of  certain  substances  on  these 
reactions.  (Mlle.)  G.  Marchal  (Rev.  Met.,  1926, 
23,  353 — 360). — A  recapitulation  of  the  principal 
results  obtained  in  earlier  Avork  (cf.  A.,  1925,  ii,  870, 
1162 ;  this  vol.,  27,  127,  359,  487). 

A.  R.  POAVELL. 
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Polyhydro-sulphates  and  -selenates.  J. 

Meyer  and  K.  Grohler  (Z.  anorg.  Chem.,  1926, 
155,  91—114;  cf.  A.,  1925,  ii,  422).— The  following 
salts  are  described  :  [Co  en3](S04H)3 ; 

[Co  en3](SO4)(SO4H),0-oH2O ;  [Co  en3]2(S04)3,4H20 ; 
[Co  en3](Se04H)3 ;  [Co  en3](Se04)(Se04H),H„0 ; 

[Co  en3]2(Se04)3,H20 ;  [(NH3)gCoCl](S04H); ; 
[(NH3)4Co(H20)(N02)](S04H)2;  “ 

[(NH3)4Co(H20)(N02)](Se04H)2 ; 

[(NH3)4Co(H20)(N02)]Se04; 
[(NH3)4Co(Se04H)2]Se04,4H20 ; 
[(NH3)4Co(H20)(Se04)]QSe04 ; 
[(NH3)4Co(H20)(Se04)]Se04H; 
[(NH3)4Co(H20)(Se04)]Cl; 
[(NH3)4Co(H20)(Se04)2]S04,4Ho0 ; 
[(NH3)4Co(H20)(S04)]2S04; 
[(NH3)4Co(H20)(S04)1C1; 
[(NH3)4Co(H2O)(SO4)]2Se04,4H2O. 

The  stability  of  these  compounds  is  ascribed  to  a 
fra«s-arrangcment  of  the  selenate  and  sulphate  groups. 

M.  Carlton. 


Reaction  between  selenium  tetrachloride  and 
copper.  W.  W.  Taylor,  E.  B.  R.  Prideaux,  and 
H.  G.  Pool  (J.  Amer.  Chem.  Soc.,  1926,  48,  2129- — 
2130). — The  reaction  is  considered  to  proceed  accord¬ 
ing  to  the  equations  :  (i)  2SeCl4-f  3Cu=3CuCl2+ 

Se2Cl2;  (ii)  Se2Cl2+5Cu=2Cu2Se-f CuCl2.  Selenium 
is  produced  when  an  excess  of  the  chlorides  is  present, 
(iii)  2Cu2Se+4Se2Cl2=4CuCl2+10Se. 

S.  K.  Tweedy. 

Constitution  of  solutions  of  molybdic  acid. 
A.  Travers  and  Malaprade  (Compt.  rend.,  1926, 
183,  292 — 294). — Aqueous  solutions  of  the  compounds 
Mo03,2H20  and  Mo03,H20,  made  in  the  cold,  differ 
from  solutions  of  Mo03  made  at  100°  and  cooled, 
both  in  their  colours  and  in  their  reactions  with  potass¬ 
ium  ferrocyanide.  This  indicates  two  states  of  poly¬ 
merisation  following  the  ionisation  of  molybdic  acid 
as  follows  :  4Mo 03,  H20  [4Mo 03-  0  ]" + 2H\  The 
neutralisation  curve  shows  inflexions  at  4Mo03,K20 
and  Mo03,K20,  the  first  resulting  from  the  complete 
neutralisation  of  the  acid  4Mo03,H20,  and  the  second 
from  the  decomposition  of  the  salt  formed  first  by  the 
alkali.  In  support  of  this,  the  reactions  of  the  tetra- 
molybdate  are  found  to  be  quite  different  from  those 
of  the  neutral  salt.  From  the  analogy  with  the  tung¬ 
stic  acids,  4Mo03,H20  is  called  metamolybdic  acid, 
■and  assuming  the  existence  in  solution  of  this  acid 
ionising  as  described,  and  of  its  polymerides,  formulae 
are  assigned  to  the  complexes  it  forms  with  boric 
and  phosphoric  acids.  J.  Grant. 

Compounds  of  uranic  acid  with  sulphuric  and 
selenic  acids.  J.  Meyer  and  E.  Kasper  (Z.  anorg. 
Chem.,  1926,  155,  49 — 65). — With  the  exception  of 
oxygen,  elements  of  the  sixth  group  of  the  periodic 
system  are  able  as  oxides  to  combine  with  oxides  of 
elements  of  other  groups  to  form  heteropoly-acids. 
Experiments  on  little-known  compounds  of  selenic 
and  uranic  acids  were  performed,  and  the  following 
were  obtained  as  pure  crystalline  products  and  were 
analysed:  Selenic-uranic  acid,  H2[U03(Se04)],2H20, 
yellow;  diselenic-uranic  acid,  H6[U04(Se04)2],2H20, 
yellowish-green,  also  obtained  with  6H20 ;  triselenic- 
■dvuranic  acid,  H6[U02(U04)(Se04)3],7H20,  yellow¬ 


ish-green,  also  with  18H20.  That  these  are  complex 
selenic-uranic  acids  is  confirmed  by  electrolysis 
experiments,  the  anode  liquid  always  containing  a 
complex  uranic-selenic  acid.  The  following  potassium 
and  ammonium  salts  are  described  : 


KH[U03(Se04)],H,0 ;  NH4H[U03(Se04)],3IL,0 ; 
K,H4[U04(Se04)2],H,0,  also  3H„0  ;  “ 

K2[U02(Se04)2],H20 ;  K2H4[U02(U04)(Se~04)3],H,0 ; 
Na4H,[U03(Sc04)3]1H,0 ; 
Na4(NH4),[U03(Se04)3],10H,0 ; 
K2H4[U04(S04)2],2H20 ;  KH.[U0~4(S04)2] ; 
(NH4)4H2[U04(S04)2],3H,0 ; 
K2H2[U03(S04)3],6H20 ;  (NH4)2K4[U03(S04)3]. 
Attempts  to  replace  the  acid  hydrogen  of  the  complex 
sulphuric-uranic  and  selenic-uranic  acids  by  organic 
bases  were  fruitless.  M.  Carlton. 


Oxidation  with  fluorine.  IV.  Qualitative 
and  quantitative  investigation  of  the  reaction 
between  fluorine  and  normal  and  acid  sulphate 
solutions.  F.  Fighter  and  K.  Humpert  (Hclv. 
Chim.  Acta,  1926,  9,  602 — 611). — Treatment  of  icc- 
cold  solutions  of  ammonium  or  potassium  sulphate  or 
of  the  corresponding  hydrogen  sulphate  with  fluorine 
gives  a  highly-oxidising  solution  containing  permono- 
sulphuric,  perdisulphuric,  and  fluorosulphonic  acids, 
ozone,  and  another  very  unstable  compound  of 
unknown  composition.  The  proportion  of  the  latter 
formed  is  the  greater  the  higher  is  the  concentration 
of  the  original  solution ;  the  lower  the  temperature 
the  lower  is  the  acidity  and  the  shorter  the  period 
of  treatment  with  fluorine.  The  amount  of  permono- 
sulphuric  acid  formed,  on  the  other  hand,  is  the 
greater  the  more  dilute  is  the  solution,  whilst  the  yield 
of  fluorosulphonic  acid  is  greater  in  concentrated 
solutions  and  the  yield  of  perdisulphuric  acid  is 
improved  by  carrying  out  the  reaction  at  the  ordinary 
temperature.  A.  R.  Powell. 

Oxidation  with  fluorine.  V.  Action  of 
fluorine  on  alkali  acetates  and  Kolbe’s  synthesis 
of  hydrocarbons.  F.  Fichter  and  K.  Humpert 
(Helv.  Chim.  Acta,  1926,  9,  692 — 697). — The  current 
yield  of  ethane  in  the  electrolysis  of  solutions  of  potass¬ 
ium  acetate  is  seriously  diminished  by  addition  of 
fluoride,  owing  to  the  powerful  oxidising  action  of  the 
fluorine-ions  discharged  at  the  anode.  The  action  of 
fluorine  on  solutions  of  potassium  acetate  cooled  in 
a  freezing  mixture  is  entirely  oxidising,  experiments 
indicating  that  acetyl  peroxide  is  the  first  product 
of  the  reaction.  This  compound  immediately  decom¬ 
poses  in  two  different  ways,  the  greater  part  forming 
ethane  and  carbon  dioxide,  thus  :  (CH3,C02)2=C2Hl3-f- 
2COz,  and  the  smaller  part  hydrolvsing  as  follows: 
(CH3-C02)2+H20=CH3-C0-0-6h+CH3-C02H.  The 
peracetic  acid  then  splits  up  into  methyl  alcohol 
and  carbon  dioxide,  and  part  of  the  methyl  alcohol 
forms  methyl  acetate  with  the  acetic  acid  previously 
produced.  A.  R.  Powell. 

Autoxidation  of  manganous  hydroxide.  J. 
Meyer  and  W.  Gulbins  (Z.  anorg.  Chem.,  1926, 
155,  66 — 72). — Although  the  manganous  ion  is  not 
oxidisable  in  acid  or  neutral  solution,  the  action  of 
oxygen  on  solutions  containing  hydroxyl  yields 
more  or  less  hydrated  manganese  dioxide  or  man¬ 
ganic  oxide  according  to  the  conditions  (cf.  Meyer  and 


92G 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Nerlich,  A.,  1921,  ii,  509).  Colloidal  solutions  of 
manganous  hydroxide  with  gelatin  were  further 
examined,  (i)  The  alkaline  solution  was  exposed 
to  air  for  several  days;  the  total  manganese  was 
determined  as  pyrophosphate  and  the  active  oxygen 
by  potassium  iodide  solution.  Oxidation  to  Mn203 
had  taken  place,  (ii)  The  alkaline  solution  was 
oxidised  with  a  few  drops  of  “  perhydrol  ” ;  oxidation 
did  not  go  entirely  to  Mn203.  (iii)  In  ammoniaeal 
solution,  Mn,,03  was  obtained,  (iv)  The  behaviour 
of  bivalent  manganese  was  studied  using  Iv3[Mn(CN)G] 
and  almost  completely  pure  manganic  hydroxide 
was  obtained.  Experiments  on  the  degree  of  autoxid- 
ation  of  colloidal  alkaline  solutions  of  manganous 
hydroxide  with  time  show  that  after  5  days  oxidation 
to  Mn203  is  complete,  M.  Carlton. 

Oxidation  of  a  mixed  solution  of  two  reduc¬ 
ing-  agents.  Y.  Ono  (J.  Chem.  Soc.  Japan, 
1923,  44,  726 — 729). — A  mixture  of  a  ferrous  salt 
[(NH4)2S04,FeS04,6H20,  A]  and  ammonium  oxalate, 
[(NH4)2C204,H20,  J3]  containing  a  small  definite 
amount  of  manganous  sulphate  was  oxidised  with 
0T252M-  or  0-32  llN-potassium  permanganate  solution 
under  agitation.  The  ratio  of  A  and  B  was  2  :  1  mol., 
and  their  normality  was  less  than  0-1 N  and  0-05AT, 
respectively;  sulphuric  acid  was  present  in  l-SA  con¬ 
centration.  In  the  mixture,  A  was  first  oxidised,  but 
when  the  agitation  was  incomplete  or  the  addition  of 
potassium  permanganate  solution  was  too  rapid,  a 
small  amount  of  B  was  also  oxidised  by  the  local 
action.  Iv.  Kashema. 

Action  of  solutions  of  salts  on  ferrous  metals. 
R.  Girard  (Compt.  rend.,  1926,  183,  213 — 214;  cf. 
A.,  1925,  ii,  1192). — The  action  on  steel  and  cast  iron 
of  solutions  of  salts  of  concentrations  approximately 
the  same  as  those  at  which  they  are  present  in  sea 
water  has  been  examined.  Magnesium  chloride  and 
magnesium  sulphate  are  relatively  active,  and  attack 
steel  more  rapidly  than  cast  iron,  but  although  air 
promotes  the  action  considerably,  in  no  case  does 
rusting  occur.  With  calcium  sulphate,  on  the  other 
hand,  except  in  its  action  on  steel  in  aerated  solution, 
a  protective  coating  of  rust  is  formed.  It.  Cuthill. 

Isomeric  chlororuthenates.  S.  H.  C.  Briggs 
(J.  Amer.  Chem.  Soc.,  1926,  48,  2127— 2129).— A 
correction  of  some  mis-statements  made  by  Howe  and 
Haynes  (cf.  this  vol.,  138)  with  regard  to  the  author’s 
work  (A.,  1925,  ii,  703).  A  polynuclear  complex 
exists  in  the  chlororuthenates  in  which  chloride  ions 
or  water  molecules  are  shared  by  the  ruthenium  ions, 
various  cases  of  isomerism  occurring  according  to  the 
particular  components  being  shared.  A  geometrical 
illustration  is  given.  Charonnat’s  suggestion  that 
the  “  alpha  ”  salts  contain  quadrivalent  ruthenium  is 
considered  to  be  improbable  (A,,  1925,  ii,  5S6).  It 
is  concluded  that  every  constituent  in  a  chloro- 
ruthenate  must  be  directly  determined  before  any 
formula  can  be  assigned ;  water  cannot  be  determined 
by  merely  heating  the  compounds.  The  compound 
K2RuC15  (cf.  following  abstract)  can  be  formulated 
so  that  the  ruthenium  has  a  co-ordination  number  of 
6  or  8.  The  analyses  of  the  “  aquo  ’’-salt  quoted  by 
Howe  support  the  author’s  original  suggestion  that 
at  least  two  such  salts  exist.  .  S.  K.  Tweedy.  •  ■ 


Isomeric  ruthenium  chlorides.  J.  L.  Howe 
(J.  Amer.  Chem.  Soc.,  1926,  48,  2129;  cf.  preceding 
abstract). — A  correction  of  a  mis-statement  made  with 
respect  to  the  work  of  Briggs  (cf.  A.,  1925,  ii,  703). 
Analyses  of  the  aquo-salt,  K2RuCl5,.rH20,  confirm  the 
value  a;=l;  according  to  Briggs  a:=l-5.  The 
ruthenium  in  the  anhydrous  form  of  this  salt  may  have 
a  co-ordination  number  of  5.  S.  K.  Tweedy. 

Production  of  large  crystals.  S.  Iyyropoulos 
(Z.  anorg.  Chem.,  1926,  154,  308 — 313). — Large 
crystals  of  alkali  halides  are  obtained  when  the  salt 
is  fused  in  a  platinum  crucible  heated  in  an  electric 
oven  at  about  150°  above  the  m.  p.,  a  platinum  air 
cooler  dipped  in  to  a  depth  of  7  mm.,  and  the  oven 
allowed  to  cool  to  75°  above  the  m.  p.  A  solid  hemi¬ 
sphere  is  rapidly  formed  on  the  cooler,  and  this 
consists  of  a  number  of  crystals.  The  cooler  is  then 
raised  until  the  solid  is  only  slightly  in  contact  with 
the  fused  salt,  and  one  or  two  crystals  continue  to 
grow  slowly,  the  final  dimensions  being  limited  only 
by  the  size  of  the  crucible.  A.  Geake. 

Gold  sodium  thiosulphate.  A.  J.  Gelarie  and 
E.  R.  Greenbaum  (Amer.  Rev.  Tuberculosis,  1925, 
12,  314 — 315). — Gold  sodium  thiosulphate, 
Au2S203,3Na2S203,2H20  (Mollgaard’s  “  sanocrysm  ” ; 
cf.  Fordos  and  Gelis,  Ann.  Chim.  Phys.,  1845,  3,  394) 
is  best  prepared  from  concentrated  solutions  of  sodium 
thiosulphate  and  auric  chloride,  the  latter  being  added 
slowly  with  stirring.  It  is  not  reduced  by  ferrous 
chloride  or  sulphate,  oxalic  acid,  or  stannous  chloride; 
in  solution,  it  is  decomposed  by  light.  Hydrogen 
sulphide  precipitates  auric  sulphide. 

Chemical  Abstracts. 

Preparation  of  calcium  salts  free  from  barium 
and  strontium.  D.  Raquet. — See  B.,  1926,  629. 

Preparation  of  strontium  salts  free  from 
barium  and  calcium.  D.  Raquet. — See  B.,  1926, 
629. 

Preparation  of  pure  barium  salts.  D.  Raqtjet. 
—See  B.,  1926,  629. 

Simple  and  odourless  method  for  the  pre¬ 
paration  of  chlorine  water.  E.  Rupp  and  B. 
Jockwig  (Pharm.  Zentr.,  1926,  67,  433 — 435). — An 
apparatus  for  the  preparation  of  small  quantities  of 
chlorine  water  consists'  of  a  small  generating  flask 
fitted  with  a  cork  and  glass  tube,  the  latter  passing 
directly  through  another  cork  into  an  inverted  500  c.c. 
round  flask  containing  400  c.c.  of  water.  Chlorine  is 
generated  from  potassium  chlorate  and  hydrochloric 
acid  in  the  lower  flask.  The  apparatus  is  closed  and 
set  aside  over-night,  during  which  time  the  water  in 
the  upper  flask  becomes  saturated  with  chlorine.  No 
heating  is  required  and  there  is  no  leakage  of  gas. 

A.  R.  Powell. 

Macro-microreactions.  P.  N.  van  Eck  (Pharm. 
Weekblad,  1926,  63,  913—917;  cf.  ibid.,  1925,  62, 
No.  14). — Methods  of  carrying  out  standard  identific¬ 
ation  tests  with  very  small  quantities  of  material  by 
development  of  colorations  on  strips  of  filter  paper  are 
described.  S.  I.  Levy. 

Electrical  conductivity  as  a  basis  for  analysis. 
A.  M.  Zanko. — See  this,  vol.,  910. 
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General  analytical  procedure  :  centrifugo- 
volumetry.  R.  F.  Le  Guyon  (Compt.  rend.,  1926, 
183,  361 — 363). — The  method  is  suggested  as  an 
auxiliary  to  volumetric  analysis,  and  is  of  general 
application  to  precipitation  reactions  in  which  there 
are  no  means  of  determining  the  end-point  by  coloured 
indicators  or  back-titration.  Precipitation  is  carried 
out  in  stages  in  very  dilute  solution,  and  the  reacting 
solutions  are  centrifuged  between  each  stage.  The 
point  at  which  one  drop  of  reagent  no  longer  produces 
a  precipitate  when  added  to  the  clear  supernatant 
liquid  is  then  easily  seen.  J.  Grant. 

Systematic  qualitative  analysis  of  cations  by 
the  spot  method.  N.  A.  Tananaev  (Ukraine  Chem. 

J. ,  1926,  2,  27 — 42). — The  methods  previously  de¬ 

scribed  (A.,  1924,  ii,  571 ;  1925,  ii,  324),  which  are  far 
more  rapid,  and  require  far  less  substance  and 
reagents,  than  the  ordinary  method,  and  dispense 
with  hydrogen  sulphide,  are  developed,  so  as  to 
include  all  the  common  cations.  T.  H.  Pope. 

Use  of  extracts  of  blue  cabbage  as  an  indicator. 
T.  Milobedzki  and  S.  Jajte  (Rocz.  Chem.,  1926, 
6,  177 — 181). — Blue  cabbage  leaves  collected  during 
late  autumn  serve  as  the  best  material  for  the 
preparation  of  extracts ;  the  leaves  may  be  extracted 
fresh  or  they  may  be  dried  and  extracted  with  alcohol 
when  necessary.  The  extract  thus  obtained  gives  a 
series  of  colours,  viz.,  red  pn  2 — 3,  rose  4 — 5,  rose- 
violet  pit  6,  violet  pn  6-5,  blue  Ph  6-8 — 7T,  bluish- 
green  pa  7-5,  green pu 8,  greenish-yellow p,i 9,  vellowish- 
green  plt  10,  and  yellow  pH  11.  This  indicator  is 
extremely  sensitive  to  carbon  dioxide  and  may  be 
used  where  it  is  desired  to  titrate  to  true  neutrality. 

R.  Truszkowski. 

Colorimetric  determination  of  hydrogen-ion 
concentration.  A.  Janice  and  S.  Kropacsy  (Bio- 
chem.  Z .,  1926,  174,  120 — 130). — The  absorption 
spectra  of  standards  prepared  from  mixtures  of  ferric 
and  cobalt  chlorides  differ  too  markedly  from  that 
of  the  indicator  for  accurate  determination  of  pn 
with  methyl-red,  phenyl-red,  or  methyl-orange. 
Permanent  standards  prepared  from  potassium 
chromate  and  dichromate  can,  however,  be  used  for 
comparison  with  nitro-  and  dinitro-phenols,  the 
correspondence  in  colour  being  very  close. 

E.  C.  Smith. 

Determination  of  pa  in  natural  waters.  I. 
R.  Nasini  and  C.  Porlezza. — See  B.,  1926,  694. 

Electrode  for  hydrogen-ion  determination 
using  quinhydrone.  L.  Smolik  (Biochem.  Z., 
1926, 172,  171 — 172). — A  convenient  modification  for 
routine  work  is  described  in  which  the  fluid  to  bo 
investigated  is  placed  in  a  wide  test-tube  and  the 
electrodes  are  rigidly  held  in  a  stopper. 

H.  I.  Coombs. 

Accuracy  of  electrometric  measurement  of  ps. 

K.  Wolf  (Collegium,  1926,  7,  30S — 321). — The  causes 
of  irregularities  in  standard  electrodes  and  the  limits 
of  accuracy  of  buffer  solutions  are  discussed.  The 
work  of  Michaelis  and  Kakinuma  (A.,  1923,  ii,  824) 
on  the  calibration  of  standard  electrodes  by  means  of 
hydrochloric  acid  solutions  has  been  investigated, 


and  the  pH  value  of  Michaelis’  standard  acetate 
solution  is  found  to  be  4-64  instead  of  4-61. 

S.  I.  Levy. 

Electrometric  determination  of  hydrogen-ion 
concentration  in  colloidal  solutions,  particularly 
tan  liquors.  V.  Kubelka  and  J.  Wagner. — See 
B.,  1926,  683. 

Use  of  electrodes  of  l72/l-steel  in  electro¬ 
analysis.  A.  Schleicher  and  L.  Toussaint. — 
See  B.,  1926,  675. 

New  type  of  end-point  in  electrometric  titr¬ 
ation  and  its  application  to  iodometry.  C.  W. 
Foulk  and  A.  T.  Bawden  (J.  Amer.  Chem.  Soc., 
1926,  48,  2045 — 2051). — Two  platinum  electrodes 
are  immersed  in  the  well-stirred  iodine  solution,  the 
P.D.  between  them  being  kept  at  10 — 15  m. -volts, 
i.e.,  of  the  same  order  as  the  polarisation  E.M.F. 
Successive  additions  of  thiosulphate  or  arsenite  cause 
a  sensitive  galvanometer  in  the  circuit  to  approach  the 
zero  position,  which  it  reaches  when  all  the  iodine  has 
reacted  (“  dead-stop  ”  end-point).  Further  additions 
of  thiosulphate  do  not  influence  the  galvanometer. 
The  method  requires  that  at  least  one  of  the  main 
reactants  must  be  an  efficient  depolariser,  whilst  the 
products  of  the  reaction  must  have  no  depolarising 
action.  These  conditions  may  also  be  obtained  by  the 
addition  of  suitable  substances.  The  application  of 
the  method  to  iodometry  is  detailed  and  a  modified 
apparatus  is  described  which  eliminates  the  use  of  a 
battery.  S.  K.  Tweedy. 

Apparatus  for  the  determination  of  low  con¬ 
centrations  of  chlorine  in  chlorine-air  mixtures. 
J.  H.  Yoe  (J.  Lab.  Clin.  Med.,  1925, 10,  1041—1045). 

Chemical  Abstracts. 

[Colorimetric  determination  of]  free  chlorine 
in  air.  L.  E.  Porter  (Ind.  Eng.  Chem.,  1926,  18, 
730 — 731). — A  known  volume  of  air  is  slowly  aspirated 
through  a  test-tube  containing  10  c.c.  of  a  solution 
made  by  dissolving  1  g.  of  o-toluidine  in  100  c.c.  of 
concentrated  hydrochloric  acid  and  diluting  to  1  litre. 
The  yellow  colour  produced  is  compared  with  a  series 
of  standards  made  by  mixing  in  varying  proportions 
dilute  solutions  of  copper  sulphate  and  potassium 
dichromate  (cf.  Muer  and  Hale,  J.  Amer.  Waterworks 
Assoc.,  1925, 13,  50).  A.  R.  Powell. 

New  method  of  calcination  for  the  determin¬ 
ation  of  chlorine  in  perchlorates.  D.  Dobroser- 
dov  and  V.  Erdmann  (Ukraine  Chem.  J.,  1926,  2, 
15 — 18;  cf.  following  abstract). — The  following 
procedure  obviates  loss  of  chlorine  and  yields  accurate 
results.  Sufficient  anhydrous  sodium  carbonate  is 
introduced  into  a  platinum  crucible  to  cover  the 
bottom  to  a  depth  of  0-6 — 1  mm.  About  0-2  g.  of  the 
perchlorate  is  then  added,  and,  when  this  is  not  an 
alkali  perchlorate,  one  or  two  drops  of  water  to  induce 
double  decomposition  with  the  sodium  carbonate.  The 
contents  of  the  crucible  are  then  dried  in  an  oven  at 
100 — 110°  and  are  covered  with  a  layer  of  anhydrous 
sodium  carbonate  3 — 4  mm.  in  depth,  which  is  itself 
covered  with  a  tight-fitting  plug  of  asbestos  board 
freshly  heated  in  the  flame.  Anhydrous  sodium 
carbonate  is  then  sprinkled  between  the  edges  of  the 
asbestos  and  the  walls  of  the  crucible,  which  is  closed 
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and  heated,  preferably  over  the  slender  flame  of  a 
vertical  blowpipe,  so  that  the  crucible  is  heated  to 
redness  for  not  more  than  6  mm.  above  the  bottom ; 
under  these  conditions,  heating  for  1  min.  is  sufficient. 
The  contents  of  the  crucible  are  afterwards  lixiviated 
with  hot  water  and  the  solution  is  neutralised  with 
nitric  acid  and  filtered,  the  whole  of  the  filtrate  and 
washings  being  titrated  with  silver  nitrate  solution. 

T.  H.  Pope. 

Comparison  of  various  methods  for  the 
determination  of  perchlorates.  D.  Dobroserdov 
(Ukraine  Chein.  J.,  1926,  2,  1 — 13). — Sjollema’s 
method  (A.,  1905,  ii,  21)  for  the  determination  of 
perchlorates  does  not  always  give  complete  reduction, 
the  resulting  loss  of  chlorine  being  1-5 — 2%.  Roth¬ 
mund’s  method  (A.,  1909,  ii,  434)  is  more  rapid  and 
more  accurate,  the  results  obtained  being  from  0-02 
to  0-24%  too  low.  Lamb  and  Marden’s  method 
(A.,  1912,  ii,  681)  is  capable  of  yielding  accurate 
results  rapidly,  but  requires  practice  and  certain 
modifications.  The  heating  must  be  carried  out  in  a 
hard  glass  test-tube  and  must  be  neither  too  intense 
nor  too  prolonged.  It  may  be  applied  also  to  per¬ 
chlorates  which  give '  volatile  or  unstable  chlorides, 
but  such  must  be  mixed  with  anhydrous  sodium 
carbonate  before  being  heated.  In  10  determinations 
the  errors  varied  from  0-04  to  0-25%.  T.  H.  Pope. 

Iodometric  determination  of  the  halogens. 
P.  L.  Hibbard  (Ind.  Eng.  Chem.,  1926, 18,  S36 — 838). 
— The  method  previously  described  for  the  determin¬ 
ation  of  small  amounts  of  bromine  (cf.  this  vol.,  260) 
has  been  extended  to  the  determination  of  iodine, 
bromine,  and  chlorine  in  the  same  sample.  After 
destruction  of  organic  matter  by  sodium  peroxide,  the 
sample  is  reduced  by  sodium  hydrogen  sulphite  in 
alkaline  solution,  and  the  iodine  liberated  by  boiling 
the  solution  with  ferric  sulphate  in  the  presence  of 
sulphuric  and  nitric  acids,  the  iodine  being  determined 
as  previously  described  for  bromine.  The  bromine  is 
next  liberated  by  oxidation  of  the  residual  liquor  with 
chromium  trioxide  in  the  cold,  and  finally  the  chlorine 
is  freed  by  oxidation  with  potassium  permanganate 
and  sulphuric  acid,  a  slightly  modified  apparatus 
being  used  in  this  case.  Pull  experimental  details 
are  given,  and  the  results  arc  accurate  to  at  least 
±5%  of  the  amounts  present.  J.  W.  Baker. 

Determination  of  iodine  in  natural  waters. 
H.  W.  Brubaker,  H.  S.  van  Blarcom,  and  N.  H. 
Walker. — See  B.,  1926,  630. 

Determination  of  fluorine  [in  ores].  F.  G. 
Hawley. — See  B.,  1926,  672. 

Fatal  case  of  poisoning  with  sodium  fluo- 
.  silicate  and  the  detection  of  small  quantities  of 
sodium  fluosilicate.  H.  Lukrig  (Chem.-Ztg.,  1926, 
50,  593 — 595).— The  symptoms  associated  with  a 
fatal  case  of  sodium  fluosilicate  poisoning  are  briefly 
described,  together  with  a  method  of  detecting  the  salt 
in  the  organs,  especially  the  liver.  The  organic 
matter  is  destroyed  by  treatment  with  potassium 
chlorate  and  hydrochloric  acid  on  the  water-bath, 
the  solution  rendered  alkaline  by  the  addition  of 
calcium  hydroxide  and  evaporated  to  dryness,  and 
the  residue  heated  gently  until  free  from  organic 


matter.  Part  of  the  residue  is  treated  with  concen¬ 
trated  sulphuric  acid  in  a  platinum  crucible  covered 
with  a  watch-glass  to  the  bottom  of  which  a  drop  of 
water  adheres;  after  warming  for  20  min.  over  a 
micro-burner,  the  presence  of  fluosilicate  is  indicated 
by  a  white  ring  of  gelatinous  silica  around  the  water 
drop.  Fluorine  alone  is  tested  for  by  the  etching  test 
after  first  moistening  the  ignited  residue  with  water. 
If  the  heating  has  not  been  carried  out  at  too  high  a 
temperature,  the  method  will  detect  0T  mg.  of 
fluosilicate;  if  the  residue  is  heated  to  redness,  not 
less  than  0-3  mg.  can  be  detected  with  certainty. 

A.  R.  Powell. 

Determination  of  sulphate  in  the  presence  of 
lead.  Vlastimil  and  M.  Matula  (Chem.-Ztg.,  1926, 
50,  486 — 488). — Precipitation  of  sulphate  with 
benzidine  hydrochloride  followed  by  titration  of  the 
precipitate  with  sodium  hydroxide,  using  phenol- 
phthalein  as  indicator,  gives  good  results  provided  that 
the  precipitate  is  washed  with  25%  alcohol  and 
precipitation  effected  by  pouring  the  sulphate  solution 
into  the  benzidine  solution.  An  excess  of  the  pre¬ 
cipitant  does  not  affect  the  results ;  the  presence  of 
nitrates  gives  high  results  and  of  acetates  slightly  low 
results.  If  lead  is  present,  the  precipitation  must 
be  carried  out  after  addition  of  sufficient  ammonium 
acetate  to  retain  the  lead  sulphate  in  solution,  and 
the  filtration  should  be  made  only  after  24  hrs. 

A.  R.  Powell. 

Determination  of  sulphurous  acid  and  sul¬ 
phites.  G.  Alsterberg  (Biochem.  Z.,  1926,  172, 
223- — 232). — Iodine  cyanide  is  added  to  the  solution, 
which  is  then  acidified.  Potassium  cyanide  is  added 
and  the  hydrogen  iodide  titrated  with  potassium 
permanganate.  C.  Rimington. 

Reactions  for  carbonates,  hydrogen  carbon¬ 
ates,  sulphites,  and  hydrogen  sulphites.  T. 
Caspar  y  Arnal  (Anal.  Ffs.  Quim.,  1926,  24,  267 — 
272). — By  the  use  of  aqueous  solutions  of  cobalt 
nitrate,  copper  sulphate,  and  mercuric  chloride, 
respectively,  precipitates  or  colorations  are  obtained 
by  means  of  which  carbonates,  hydrogen  carbonates, 
sulphites,  and  hydrogen  sulphites  may  be  dis¬ 
tinguished.  The  reactions  are  shown  in  tabular  form. 

G.  W.  Robinson. 

Volumetric  determination  of  hyposulphite. 

H.  Roth.— See  B.,  1926,  582. 

Colorimetric  determination  of  nitrates.  L.  W. 

Haase.— See  B.,  1926,  582. 

Mercuric  bromide  paper  for  the  Gutzeit 
method  for  arsenic.  G.  Kemmerer  and  H.  H. 
Schrenk  (Ind.  Eng.  Chem.,  1926, 18,  707). — To  obtain 
highly  sensitive  paper  for  the  Gutzeit  test,  a  good 
quality  soft  filter-paper  [e.g.,  Whatman,  No.  40)  is 
dried  for  1  hr.  at  105°  and  stored  in  a  desiccator  over 
calcium  chloride.  Just  before  it  is  required  for  a 
determination,  it  is  soaked  in  a  1-5%  solution  of 
mercuric  bromide  in  95%  alcohol,  allowed  to  drain, 
and  dried  for  10  min.  in  a  desiccator ;  it  should  be  used 
within  2  hrs.  of  preparation.  Stale  papers,  owing  to 
varying  humidity,  give  uneven  colouring,  often 
accompanied  by  spots.  A.  R.  Powell. 
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Titration  of  arsenious  oxide  with  permangan¬ 
ate.  0.  Cantoni. — See  B.,  1926,  663. 

Analysis  of  the  alkali  group.  S.  Ato  and 
I.  Wada  (Sci.  Papers  Inst.  Phys.  Chem.  Res.,  1926, 
4,  263 — 293). — A  scheme  for  the  qualitative  analysis 
of  the  alkali  metals  is  described,  based  on  an  initial 
separation  of  potassium,  rubidium,  and  caesium  from 
sodium  and  lithium  by  evaporation  of  the  chloride 
solution,  obtained  in  the  usual  group  analysis,  with 
perchloric  acid,  followed  by  extraction  of  lithium  and 
sodium  perchlorates  by  means  of  97%  alcohol.  The 
alcoholic  solution  is  saturated  with  hydrogen  chlorido, 
which  precipitates  sodium  completely  as  chloride ; 
the  precipitate  is  washed  with  alcoholic  hydrogen 
chloride  and  the  usual  confirmatory  pyroantimonate 
test  is  applied.  The  filtrate  from  the  sodium  chloride 
may  contain  some  caesium  and  rubidium  if  only 
traces  are  present;  it  is  evaporated  on  the  water- 
bath,  and  the  residue,  after  heating  to  decompose 
perchlorates,  is  dissolved  in  1  c.c.  of  hydrochloric  acid. 
The  solution  is  treated  with  0'3  c.c.  of  a  saturated 
solution  of  chlorostannic  acid  and  1  c.c.  of  alcohol, 
which  effects  complete  precipitation  of  caesium  and 
rubidium.  The  filtrate  is  tested  for  lithium,  after 
removal  of  tin  with  hydrogen  sulphide,  by  the 
phosphate  and  flame  tests.  The  original  perchlorate 
precipitate  is  heated  to  convert  the  metals  into 
chlorides,  and  the  residue  is  extracted  with  3  c.c.  of 
strong  hydrochloric  acid,  which  leaves  the  greater  part 
of  the  potassium  chloride  insoluble.  The  filtrate  is 
evaporated  to  dryness  and  the  residue  extracted  with 
2  c.c.  of  concentrated  hydrochloric  acid  and  2  c.c.  of 
97%  alcohol  previously  mixed  and  saturated  with 
hydrogen  chloride.  This  solution  may  contain  up  to 
50  mg.  of  cajsium  chloride,  up  to  30  mg.  of  rubidium 
chloride,  and  only  1-5  mg.  of  potassium  chloride. 
Repetition  of  the  process  on  the  residue  will  extract 
any  further  caesium  or  rubidium  present.  The  acid 
filtrates  are  evaporated  to  dryness  and  the  caesium 
and  rubidium  separated  from  the  last  traces  of 
potassium  by  the  chlorostannate  method  described 
above.  The  precipitate  is  combined  with  that  pre¬ 
viously  obtained  and  dissolved  in  hot  dilute  hydro¬ 
chloric  acid ;  tin  is  removed  from  the  solution  by 
passing  hydrogen  sulphide,  and  the  filtrate  is 
evaporated  twice  wTith  nitric  acid  to  convert  the 
chlorides  into  nitrates.  The  dried  nitrates  are  mixed 
with  0-3  g.  of  oxalic  acid  and  the  mixture  is  heated 
gently  at  first,  then  more  strongly  in  a  platinum 
crucible  to  convert  the  nitrates  into  carbonates.  The 
residue  is  dissolved  in  water,  oxalic  acid  added,  and 
the  procedure  repeated.  The  final  residue  of  car¬ 
bonates  is  extracted  with  10  c.c.  of  absolute  alcohol, 
which  dissolves  most  of  the  caesium  and  only  a  small 
part  of  the  rubidium.  The  alcoholic  solution  is 
acidified  with  hydrochloric  acid  and  evaporated  to 
dryness,  the  residue  is  dissolved  in  0-2  c.c.  of  strong 
hydrochloric  acid,  and  a  few  drops  of  a  solution  of 
antimonious  chloride  in  hydrochloric  acid  saturated 
with  hydrogen  chloride  are  added.  A  crystalline 
precipitate  of  3CsCl,2SbCl3  shows  the  presence  of 
caesium ;  the  precipitate  is  soluble  in  an  excess  of  the 
precipitant.  If  only  very  small  quantities  of  rubidium 
are  present,  the  whole  of  this  element  will  be  in  the 


filtrate  from  the  antimony  chloride  precipitate ;  if 
large  amounts  are  present,  they  will  be  in  the  insoluble 
residue  from  the  alcohol  extraction  of  the  carbonates. 
In  either  case,  a  hydrochloric  acid  solution  free  from 
antimony  is  obtained  in  any  suitable  wTay,  the  solution 
is  evaporated  to  dryness  to  expel  acid,  the  residue 
dissolved  in  a  fevr  drops  of  water,  and  the  solution 
treated  with  a  drop  of  sodium  hydrogen  tartrate 
solution.  A  white  crystalline  precipitate  on  shaking 
indicates  rubidium.  A.  R.  Powell. 

Comparison  of  methods  for  the  determination 
of  sodium  sulphide.  P.  P.  Budnikov. — See  B., 
1926,  664. 

Radiometric  micro-analysis.  II.  R.  Ehren- 
berg  (Biochem.  Z.,  1926,  172,  10 — 16). — Micro¬ 
determinations  of  calcium  may  be  carried  out  by  the 
use  of  the  radioactive  properties  of  thorium-R,  an 
isotope  of  lead.  The  calcium  is  precipitated  as 
calcium  oxalate  by  a  lmowm  volume  of  ammonium 
oxalate  and  removed  by  centrifuging.  The  excess  of 
oxalate  is  then  precipitated  as  lead  oxalate  by  a 
known  excess  of  active  lead  nitrate.  The  residual 
lead  in  the  supernatant  liquid  can,  after  evaporation, 
be  determined  radiometrically,  and  from  this  value 
can  be  calculated  the  amount  of  calcium.  Barium, 
acids,  ammonia,  and  other  substances  can  be  deter¬ 
mined  in  a  similar  manner.  H.  I.  Coombs. 

Potentiometric  titration  of  mercury  alone  and 
in  the  presence  of  other  metals.  E.  Zintl  and 
G.  Rienacker  (Z.  anorg.  Chem.,  1926, 155,  84 — 90). — 
A  detailed  account  is  given  of  a  new  method  for  the 
volumetric  determination  of  mercury  alone  and  in 
presence  of  arsenious,  antimonious,  stannic,  lead, 
cadmium,  bismuth,  and  small  quantities  of  iron 
compounds.  Mercuric  salts  are  reduced  to  metallic 
mercury  by  means  of  titanium  trichloride  in  hob 
acetic  acid  solution  containing  ammonium  chloride 
with  addition  of  a  bismuth  salt  as  carrier,  the  end¬ 
point  being  determined  potentiometrically. 

M.  Carlton. 

Determination  of  traces  of  mercury.  II. 
Determination  of  mercury  in  presence  of  organic 
matter.  H.  S.  Booth,  (Miss)  N.  E.  Schreieer, 
and  K.  G.  Zwick  (J.  Amer.  Chem.  Soc.,  1926,  48, 
1815 — 1823;  cf.  this  vol.,  40). — Directions  are  given 
for  the  accurate  determination  of  traces  of  mercury 
in  presence  of  organic  matter.  The  latter  is  oxidised 
by  boiling  with  concentrated  sulphuric  acid  and  then 
adding  pellets  of  potassium  permanganate.  Mercury 
in  very  dilute  solutions  is  present  partly  in  the 
colloidal  state ;  by  precipitating  as  sulphide  with 
simultaneous  precipitation  of  the  manganese  as  hydr¬ 
oxide  all  the  mercury  is  obtained  in  the  precipitate, 
which  is  then  oxidised  by  heating  writh  lead  chromate. 
The  weight  of  the  metallic  mercury  so  obtained  is 
computed  from  the  length  of  the  thread  in  a  standard¬ 
ised  capillary  tube.  S.  K.  Tw'eedy. 

Electrometric  precipitation  titrations.  J.  A. 
Atanasiu  (J.  Chim.  phys.,  1926,  23,  501 — 514). — 
The  electrometric  titration  of  cerium  with  potassium 
ferrocyanide,  and  of  barium,  lead,  and  mercurous 
mercury  with.  potassium  chromate  has  been  studied. 
Errors  due  to  the  solubility  of  the  precipitates  and  to 
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the  adsorption  of  ions  on  them  are  eliminated,  and  the 
determination  of  the  end-point  is  rendered  more 
sensitive  by  carrying  out  the  titrations  in  the  presence 
of  30%  ethyl  alcohol  at  about  70°.  At  this  temperature, 
the  reaction  in  the  cerium  determination  is  Ce*"  + 
Fe(CN) jK'" =ELCeFe(CN)  6.  L.  F.  Gilbert. 

Reaction  of  “  aluminon  ”  with,  hydroxides 
of  beryllium,  rare  earths,  zirconium,  and 
thorium.  A.  R.  Middleton  (J.  Amer.  Cliem.  Soc., 
1926,  48,  2125 — -2126).— “Aluminon”  (ef.  Hammett 
and  Sottery,  A.,  1925,  ii,  001)  forms  lakes  with  the 
hydroxides  or  the  basic  acetates  of  beryllium,  yttrium, 
lanthanum,  cerium,  neodymium,  erbium,  zirconium, 
and  thorium,  all  of  which  are  a  deeper  red  than  the 
aluminium  lake,  the  cerium  lake  being  much  darker 
than  the  others.  All  are  dissolved  or  decolorised  by 
moderate  additions  of  ammonium  carbonate,  except 
the  beryllium  lake,  and,  except  for  the  zirconium  lake, 
which  is  partly  decolorised  and  flocculates  as  a  pink 
precipitate,  all  are  unaffected  by  ammonia  in  moderate 
concentrations.  These  lakes  are  less  soluble  than  the 
corresponding  hydroxides  or  basic  acetates.  After 
'  separation  of  the  lanthanum  lake,  a  white  precipitate 
gradually  flocculates  from  the  colourless  supernatant 
liquid.  A  small  red  precipitate  was  obtained  after  a 
few  days  in  the  ease  of  thallium.  S.  K.  Tweedy. 

Reduction-oxidation  potentials.  I.  Deter¬ 
mination  of  very  small  quantities  of  ferrous  and 
ferric  salt.  Applicability  of  reduction-oxid¬ 
ation  potentials  to  analytical  operations.  P. 
Hmscii  and  R.  Rdter  (Z.  anal.  Chern.,  1926,  68,  328 — 
342). — The  potential  of  a  platinum  electrode  against 
a  solution  containing  both  ferrous  and  ferric  ions  is  a 
function  of  the  ratio  of  the  two  ions  present  when 
the  solution  is  sufficiently  dilute  and  the  acidity  is 
kept  constant  at,  say,  0-02J/.  If  E0  is  the  potential  of 
the  electrode  against  the  acid  solution  without 
iron  and  E  the  potential  when  the  mixed  iron  salts  are 
added,  then  at  1S°,  A=Ao+0-0577  log  [Fe'"J/[Fe"J. 
By  determining,  therefore,  the  total  iron  or  the  ferrous 
iron  in  a  solution  and  then  measuring  the  potential 
under  standard  conditions,  the  proportion  of  each 
of  the  iron  ions  can  be  calculated  or  found  by  reference 
to  a  previously  constructed  graph.  Alternatively,  the 
potential  of  the  original  solution  is  measured  (A-J, 
a  definite  amount  of  a  ferric  salt  solution  is  added  to 
give  a  concentration  of  a,  and  the  potential  again 
measured  (A2).  If  log  {E0—E1)/O-O58=N1  and 
log  (A0-A2)/0-058=Ar2,  then  the  concentration  of 
ferrous  ions  is  (N\N’2a)/(N1— N2),  and  of  ferric  ions, 
(A2a)/(AT x — At2).  The  method  is  extremely  delicate  and 
may  be  used  for  solutions  as  dilute  as  M x  10'°,  as  well 
as  for  neutral  solutions  in  which  the  ferric  salt  is 
entirely  hydrolysed  to  ferric  hydroxide,  e.g.,  in  waters 
in  which  iron  has  rusted.  Similar  results  are  obtained 
with  other  reversible  systems,  such  as  the  quinone— 
quinol  system.  In  many  cases,  also,  addition  of 
substances  which  are  not  electrolytically  dissociated 
to  non-reversible  reduction-oxidation  systems  leads 
to  a  well-marked  constant  change  of  potential.  Thus, 
addition  of  dextrose  to  sodium  hypoiodite  or  hypo¬ 
sulphite  solution  causes  very  marked  potential 
changes,  the  dextrose  acting  as  the  reducing  agent  in 
the  first  case  and  as  the  oxidising  agent  in  the  second 


case.  Egg-albumin  behaves  similarly  towards  dilute 
hydrogen  pieroxide  and  sodium  hyposulphite  solutions. 

A.  R.  Powell. 

Colorimetric  determination  of  nickel.  A.  P. 
Rollet  (Compt.  rend.,  1926,  183,  212 — 213;  cf. 
Feigl,  A.,  1924,  ii,  504). — If  to  a  solution  of  a  nickel 
salt  free  from  copper  or  cobalt  except  as  sodium 
cobalticyanide  there  is  added  a  slight  excess  of 
bromine,  followed  by  sufficient  ammonia  to  absorb 
it  and  then  an  alcoholic  solution  of  dimethylglyoximc, 
an  orange  coloration  appears  if  the  solution  contains 
as  little  as  0'015  mg.  of  nickel  in  100  c.c.  The  method 
is  applicable  to  the  analysis  of  organic  substances  and 
of  steel,  provided  in  the  latter  case  that  the  dimethyl- 
glyoxime  is  added  before  the  ammonia. 

R.  Cuthill. 

Action  of  concentrated  hydrobromic  and 
hydriodic  acids  on  the  cobalt  ion.  New  re¬ 
action  of  nickel.  G.  Deniges  (Compt.  rend.,  1926, 
183,  55 — 57 ;  cf.  A.,  1925,  ii,  S26). — Hydrobromic  and 
hydriodic  acids  have  characteristic  influences  qn  the 
colours  and  absorption  spectra  of  solutions  of  cobalt 
salts.  Green  (not  blue,  as  with  hydrochloric  acid) 
colours  can  be  obtained  on  the  addition  of  cither  acid, 
but  under  different  concentration  conditions.  Band 
absorption  spectra  are  produced.  The  nickel  ion 
gives  no  colour  change  and  no  band  absorption  spectra 
on  the  addition  of  hydrochloric  or  hydrobromic  acid ; 
but  hydriodic  acid  causes  a  sensitive  colour  change, 
accompanied  by  a  banded  absorption  spectrum,  to 
occur.  When  a  drop  of  nickel  sulphate  solution 
(4%  Ni)  is  added  to  1 — 2  c.c.  of  concentrated  hydriodic 
acid,  an  intense  red  colour,  similar  to  that  of  ferric 
thiocyanate,  is  obtained ;  this  colour  disappears  on 
sufficient  dilution  by  water.  Hydrofluoric  acid  does 
not  markedly  affect  the  colours  or  absorption  spectra 
of  solutions  of  cobalt  or  nickel  salts.  As  sulphuric 
acid  also  has  a  negative  influence,  it  is  considered  that 
such  colour  changes  cannot  be  explained  by  a  dehydr¬ 
ation  theory.  L.  F.  Gilbert. 

Determination  of  chromium  in  chromite. 
A.  Franke  and  R.  Dworzak. — See  B.,  1926,  589. 

Spot  method  for  detecting  titanium  and 
uranium.  N.  A.  Tanandev.  and  P.  A.  Pant- 
schenko  (Ukraine  Chem.  J.,  1926,  2,  43 — 47). — 
Titanium  may  be  detected  by  its  reaction  with  1  :  8- 
dihydroxynaphthalene  -3:6-  disulplionic  (chromo- 
tropic)  acid  (cf.  Hall  and  Smith,  A.,  1905,  ii,  829), 
and  uranium  by  its  reaction  with  potassium  ferro- 
cyanide.  The  details  of  the  procedure  are  described. 

T.  H.  Pope. 

Determination  of  small  amounts  of  bismuth 
in  copper.  C.  O.  Jones  and  E.  C.  Frost. — See  B., 
1926,  633,  671. 

Gold  from  mercury.  E.  Dtjhme  and  A.  Lotz 
(Ber.,  1926,  59,  [A],  1649—1651 ;  cf.  this  vol.,  922).— 
Complete  separation  of  gold  from  mercury  can  be 
effected  by  distillation  from  an  evacuated  vessel  the 
walls  of  which  are  permeable  to  mercury  vapour, 
but  not  to  liquid  mercury,  or  from  an  apparatus  con¬ 
sisting  of  two  vessels  connected  by  a  glass  spiral. 
Mercury  distilled  in  this  manner  does  not  afford  any 
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trace  of  gold  after  subjection  to  the  most  varied 
electrical  treatment. 

Mercury  which  appears  analytically  free  from  gold 
often  exhibits  a  gold  content  after  being  preserved, 
since  the  gold  becomes  non-liomogeneously  distributed 
and  localised  mainly  at  the  walls  of  the  vessel  and  in 
positions  in  which  a  film  is  formed.  Such  films  are 
most  readily  produced  when  convection  currents  are 
most  pronounced,  and  therefore  in  almost  every 
arrangement  whereby  mercury  is  submitted  to  elec¬ 
trical  discharges.  H.  Wren. 

Separation  of  iridium  from  iron.  W.  R. 
Schoeller  (Analyst,  1926,  51,  392 — 397). — -The 
iridium-ruthenium-iron  alloy  obtained  after  extrac¬ 
tion  of  a  lead  button  is  fused  as  usual,  the  ruthenium 
volatilised  in  chlorine,  and  the  residual  suspension 
of  hydroxides  boiled  with  excess  of  sodium  hydroxide 
and  alcohol,  left  to  settle,  the  iridium  liquid  decanted, 
and  the  bulk  of  the  sodium  salts  washed  out.  The 
suspension  of  precipitate  in  hot  water  is  evaporated 
to  dryness  after  the  addition  of  15  c.c.  of  hydro¬ 
chloric  and  5  c.c.  of  nitric  acids.  The  dry  residue 
is  taken  up  with  hot  dilute  hydrochloric  acid,  filtered, 
the  precipitate  washed,  ignited,  and  treated  with 
hydrofluoric  and  dilute  hydrochloric  acids,  collected, 
washed,  and  transferred  to  a  fared  porcelain  crucible 
(precipitate  A.).  The  iridium  filtrate,  after  addition  of 
5  g.  of  ammonium  chloride,  is  evaporated  until  the 
solution  over  the  black,  crystalline  cliloroiridate 
precipitate  is  pure  green.  After  keeping  over-niglxt, 
the  liquid  is  decanted  and  the  precipitate  (B)  washed 
with  half-saturated  ammonium  chloride  solution 
and  a  drop  of  hydrochloric  acid,  transferred  to  the 
crucible  containing  (A),  and  gently  heated.  The 
filtrate  is  evaporated  after  addition  of  1  c.c.  of  nitric 
acid  until  a  thick  crust  of  ammonium  chloride  forms, 
and  the  small  quantity  of  soluble  cliloroiridate  con¬ 
verted  into  insoluble  cliloroiridate.  This  precipitate 
(C)  is  collected  and  washed  like  (B),  added  to  the 
other  two,  and  the  whole  ignited  at  the  lowest  possible 
temperature  until  all  the  volatile  matter  is  driven  off. 
The  temperature  is  then  raised  and  the  iridium  oxide 
reduced  as  usual.  The  few  mg.  of  contaminating 
silica  are  largely  removed  by  subsequent  treatment 
with  hydrofluoric  and  hydrochloric  acids,  whilst  the 
iron  is  usually  negligible.  The  metal  is  then  collected, 
washed,  ignited,  reduced,  and  weighed.  If  ruthenium 
is  present,  this  is  removed  by  fusion  with  sodium 
peroxide  and  distillation.  Details  are  given  for 
procedure  with  small  amounts  of  iridium,  for  any  iron 
corrections,  and  for  blank  fusions.  D.  G.  Hewer. 

Refractometer.  H.  Schulz  (J.  Sci.  Instruments, 
1926,  3,  301 — 303). — A  new  refractometer  on  the 
total  reflexion  principle  is  described.  It  has  a  range 
from  1-330  to  1-376,  and  its  extreme  limit  of  accuracy 
is  3  or  4  units  in  the  fifth  decimal  place. 

S.  Barratt. 

Ultra-microscope.  C.  Sfierer  (Arch.  Sci.  Pliys. 
Nat.,  1926,  [v],  8,  121 — 131). — Various  methods  are 
reviewed  for  obtaining  an  image  of  a  brightly  illu¬ 
minated  object  on  a  dark  background.  An  instru¬ 
ment  is  described  in  which  the  source  of  light  for 
visual  work  is  a  25-eandle-power  “  half-watt  ”  lamp 


placed  below  the  object.  The  light  passes  through 
an  iris  diaphragm  of  special  form ;  the  direct  vertical 
rays  do  not  pass  into  the  microscope,  but  are  reflected 
back  on  the  object  by  a  small  disc.  A  combination 
of  convex  and  concave  mirrors  throws  beams  of  light 
at  an  angle  to  the  vertical,  both  from  below  upwards 
and  from  above  downwards.  Arrangement  is  made 
for  using  light  of  two  colours ;  a  solution  of  quinine 
is  used  for  removing  violet  light.  With  quartz 
optical  work,  the  instrument  can  be  used  for  ultra¬ 
violet  light,  the  mercury-vapour  lamp  being  the  most 
convenient  illuminant.  E.  B.  Ludlam. 

Electrical  [thermojregulator.  V.  Lombard 
(Bull.  Soc.  chirm,  1926,  [iv],  39,  948 — 952). — The 
apparatus,  designed  for  high  temperatures  (300°), 
consists  essentially  of  a  dilatometer  tube  (20  c.c.) 
with  a  tap  and  reservoir  at  the  top  and  a  side  arm 
with  a  rubber  membrane  over  the  end.  The  whole 
is  filled  with  mercury,  the  critical  amount  for  a  given 
temperature  being  readily  obtained  by  heating  the 
regulator  at  that  temperature  with  the  tap  open, 
the  excess  entering  the  reservoir.  When  the  tap 
is  turned  off,  the  expanding  mercury  causes  the 
diaphragm  to  swell  and  to  push  a  strip  of  metal 
against  an  adjustable  metal  contact,  thereby  causing 
a  relay  to  insert  a  resistance  in  the  heating  circuit 
and  so  lower  the  temperature.  A  circuit  diagram  is 
given  for  those  cases  in  which  the  regulator  cannot 
be  placed  in  the  working  furnace  and  has  to  be  put 
in  a  small,  auxiliary  furnace.  S.  K.  Tweedy. 

Device  for  arc-welding  easily  oxidisable  wires. 
H.  P.  Coats  (J.  Amer.  Chem.  Soc.,  1926,  48,  2130 — 
2131). — The  wires  are  connected  to  one  pole  of  the 
current  supply,  the  other  pole  being  attached  to  a 
graphite  block  in  which  a  hole  has  been  bored.  The 
twisted  ends  of  the  wires  are  pushed  into  a  drop  of 
oil  which  has  been  dropped  into  the  hole,  and  rapidly 
withdrawn  a  little.  The  resulting  arc  occurs  in  a 
reducing  atmosphere  and  produces  a  good  weld. 

S.  K.  Tweedy. 

Fractionating  column.  A.  Muller  (Chem.-Ztg., 
1926,  50,  496). — A  fractionating  column  of  new 
pattern,  consisting  of  concentric  tubes  through  which 
water  or  other  liquids  can  be  circulated,  and  made  of 
tinned  or  silver-plated  copper,  is  described. 

J.  W.  Baker. 

Improved  laboratory  fractionating  column. 
A.  W.  T.  Loveless  (Ind.  Eng.  Chem.,  1926, 18,  826). — 
An  improved  fractionating  column  consists  of  an 
insealed  condenser,  containing  0-25  in.  lengths  of 
0-25  in.  tubing,  the  jacket  of  which  is  silvered  and 
highly  evacuated  to  ensure  thermal  insulation. 
The  still-head  is  a  reflux  condenser  to  which  is  sealed 
a  stop-cock  that  diverts  a  controlled  fraction  of  the 
condensate.  J.  W.  Baker. 

Germanium.  XHI.  Vacuum  apparatus  for 
the  purification  and  study  of  volatile  compounds 
of  germanium.  A.  W.  Laubengayer  and  R.  B. 
Corey  (J.  Physical  Chem.,  1926,  30,  1043 — 1046). — 
A  modified  form  of  the  apparatus  used  by  Dennis, 
Corey,  and  Moore  (A.,  1924,  ii,  343)  is  described. 

L.  S.  Theobald. 


932 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


Simple  vacuum  arc  mercury  still  for  labor¬ 
atories.  H.  P.  War  an  (Phil.  Mag.,  1926,  [vii],  2, 
317 — 320). — A  simple  mercury  still  is  described  in 
which  the  mercury  is  vaporised  by  means  of  an  arc 
passing  between  two  mercury  surfaces.  The  still 
operates  continuously,  the  condensed  mercury  passing 
down  a  vertical  capillary  tube  and  maintaining  a 
high  vacuum  by  a  Sprcngcl  pump  action. 

A.  B.  Manning. 

Bath  for  observations  at  lower  temperatures. 
W.  H.  Patterson  (Phil.  Mag.,  1926,  [vii],  2,  383 — 
384). — A  bath  is  described  which  has  been  used  at 
temperatures  varying  from  —120°  to  30°.  It  com¬ 
bines  an  electrical  heating  element  with  an  internal 
cooling  tube  into  which  liquid  air  can  be  forced  a  little 
at  a  time.  A  steady  temperature  is  attained  within 
I  min.  of  breaking  the  current  or  forcing  over  the 
liquid  air,  and  the  temperature  can  be  reduced  by 
100°  in  15 — 20  min.  51.  S.  Burr. 

Device  for  the  evaporation  of  solutions 
strongly  acid  with  hydrochloric  acid.  S.  Bial- 
kowski  (Chem.-Ztg.,  1926,  50,  595).- — To  prevent 
spraying  when  evaporating  a  concentrated  hydro¬ 
chloric  acid  solution,  a  filter  funnel  just  small  enough 
to  pass  inside  the  dish  is  supported  immediately 
above  the  surface  of  the  liquid.  The  spray  condenses 
on  the  sides  of  the  funnel  and  the  acid  vapours  escape 
through  the  stem.  When  the  concentration  of  the 
acid  has  been  reduced  to  that  of  the  constant-boiling 
solution,  the  funnel  may  be  removed  without  fear 
of  loss  by  spraying.  A.  R.  Powell. 

Vacuum  regulator.  G.  V.  Scofield  (Ind.  Eng. 
Chem.,  1926,  18,  717). — A  regulator  for  maintaining 
any  desired  pressure  below  the  normal  consists  of  an 
iron  pipe,  122  cm.  long  and  38  mm.  in  diameter, 
closed  at  the  lower  end  and  provided  with  an  adjust¬ 
able  glass  tube  through  the  upper  end,  which  is  also 
connected,  through  a  5-litre  Pyrcx  flask  acting  as  a 
buffer,  to  the  vacuum  pump  and  gauge.  The  iron 
tube  is  filled  to  a  height  of  79  cm.  with  mercury,  the 
pump  is  started,  and  the  glass  tube  is  pushed  into  the 
mercury  until  the  gauge  registers  the  required 
vacuum ;  then,  as  the  pump  creates  a  greater  vacuum 
than  that  required,  air  passes  into  the  system  through 
the  tube  in  the  mercury  column.  The  system  for 
which  the  low  pressure  is  required  is  connected  to  a 
third  tube  entering  the  equalising  flask. 

A.  R.  Powell. 

Simple  mixing  apparatus  for  water-bath. 
W.  Lampe  and  R.  Rossler  (Arch.  exp.  Path.  Pharm., 
1926,114,252 — 254). — A  simple  apparatus  is  described 
with  a  diagram  whereby  efficient  mixing  of  the  water 
in  a  water-bath  is  achieved,  the  external  source  of 
power  being  a  water  pump,  from  one  of  which  four 
such  units  may  be  worked  simultaneously. 

W.  O.  Kermack. 

Filtration  apparatus.  Anon.  (Chem.-Ztg,,  1926, 
50,  496—497). — Various  new  types  of  suction  filters 
are  described,  one  in  which  the  top  perforated  portions 
are  separate  from  the  bottoms,  one  round  which  a 
current  of  water  can  be  circulated,  and  one  adapted 
for  electro-ultrafiltration.  Gelatinous  precipitates 


may  be  rapidly  filtered  under  suction  by  use  of  a 
porous  cone  which  fits  into  an  ordinary  glass  funnel. 

J.  W.  Baker. 

Silica  gel  as  filtering  agent.  E.  V.  Howell 
(J.  Amer.  Pharm.  Assoc.,  1925,  14,  704 — 706). — 
By  the  use  of  silica  gel  instead  of  talc  in  aqueous 
solutions,  only  one  third  as  much  material  is  required, 
and  filtration  is  more  rapid.  Ethyl  alcohol  and 
silica  gel,  however,  produce  an  effervescence  and  a 
rise  in  temperature.  Chemical  Abstracts. 

Safeguarding  laboratory  motors.  H.  L.  Trum¬ 
bull  (Ind.  Eng.  Chem.,  1926,  18,  675). — By  covering 
the  airholes  of  laboratory  motors  with  50-mesh 
copper  gauze,  welded  on,  all  danger  of  explosion,  duo 
to  ignition  of  inflammable  vapours  by  sparking  at 
the  brushes,  is  avoided  on  the  same  principle  as  the 
Davy  lamp.  A.  R.  Powell. 

Standardisation  of  collodion  membranes.  I. 
C.  Lundsgaard  and  S.  A.  Holboll  (J.  Biol.  Chem., 
1926,  68,  439 — 456). — The  permeability  of  collodion 
membranes  was  measured  by  observing  the  rate  of 
diffusion  of  dextrose,  from  a  solution  contained 
within  the  sac,  into  distilled  water;  the  rate  was 
found  to  be  governed  by  the  equation  dxjdt= 
e(kj2—x),  where  k  is  the  original  concentration  of 
dextrose  in  the  inner  solution,  x  is  the  increment  in 
concentration  in  the  outer  solution  in  time  t,  and  e 
is  the  diffusion  coefficient  for  the  membrane.  The 
permeability  of  the  membranes  could  be  varied  by 
immersing  them  in  aqueous  alcohol  of  varying  con¬ 
centrations  (cf.  Walpole,  A.,  1915,  ii,  549).  Membranes 
prepared  under  the  same  conditions  had  always  the 
same  diffusion  coefficient;  the  diffusion  coefficient 
decreased  in  magnitude  with  increasing  strength  of 
the  alcoholic  solution  with  which  the  membrane  was 
treated.  The  rate  of  diffusion  was  somewhat  more 
than  doubled  by  doubling  the  area  through  which 
it  could  take  place.  C.  R.  Harington. 

Micro-pyrometer  eye-piece.  A.  Goetz  (Z. 
Physik,  1926,  38,  119 — 123). — An  eye-piece  is 

described  which  will  fit  into  an  ordinary  microscope 
and  is  very  convenient  for  determining  the  temper¬ 
ature  of  small  objects,  incandescent  filaments,  etc. 
Inside  the  tube  is  fixed  a  small  metal-filament  lamp, 
the  position  of  its  filament  coinciding  with  the  image 
of  the  hot  body  under  observation.  Suitable  dia¬ 
phragms,  screens,  etc.  are  provided.  From  a  pre¬ 
liminary  calibration  of  the  lamp,  a  temperature  up 
to  3000°  can  be  measured  with  an  error  at  1000°  of 
±2°,  at  1500°  of  ±6°,  and  at  2000°  of  ±10°. 

E.  B.  Ludlam. 

Sensitive  apparatus  for  precision  measure¬ 
ments  of  coefficients  of  magnetisation  at  various 
temperatures.  G.  Foex  and  R.  Forrer  (J.  Phys. 
Radium,  1926,  [vi],  7,  180 — 187).— An  apparatus  is 
described  with  which  coefficients  of  magnetisation 
of  less  than  5  x  10'7  can  be  measured  with  an  accuracy 
of  1  in  1000  with  less  than  1  g.  of  material.  A  trans¬ 
lation  method  is  used,  the  dynamometer  having  a 
very  light  coil,  the  frame  of  which  is  constructed  to 
give  the  necessary  damping.  0.  J.  Smithells. 
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Simple  manometer  for  measuring  low 
pressures.  T.  Shirai  (Bull.  0hem.  Soc.  Japan, 
1926, 1,  109 — 115). — The  manometer,  which  measures 
pressures  of  0J — 9-001  mm.,  consists  of  a  sensitive 
thermometer  with  an  elongated  bulb  enclosed  in  a 
tube  sealed  on  to  the  exhausted  apparatus.  The  tube 
is  immersed  in  a  cooling  bath,  and  the  time  of  cooling, 
under  given  conditions,  over  a  small  temperature 
range  is  noted.  The  pressure  is  given  by  p=k(t0— 
where  t  is  the  time  of  cooling  underpressure 
p,  t0  and  t7li0  are  the  cooling  times  for  the  highest 


vacuum  and  for  760  mm.,  respectively,  and  k  is  an 
experimentally-determined  constant  depending  on 
the  nature  of  the  gas  and  the  dimensions  of  the 
apparatus.  S.  K.  Tweedy. 

Non-spattering,  continuous-stream  wash- 
bottle.  H.  E.  Bent  and  G.  A.  Hunt  (J.  Amer. 
Chem.  Soc.,  1926,  48,  1925). — -The  jet  and  mouth¬ 
piece  of  a  1  litre  wash-bottle  are  attached  so  that 
the  rubber  junctions  act  virtually  as  Bunsen  valves. 

S.  K.  Tweedy. 


Mineralogical  Chemistry. 


Amounts  of  krypton  and  xenon  in  air.  C. 

Moureu  and  A.  Lepape  (Compt.  rend.,  1926,  183, 
171 — 175). — The  krypton  and  xenon  are  separated 
from  the  crude  argon  by  fractional  absorption  with 
coconut  charcoal,  and  determined  by  the  spectro- 
photometric  method  (A.,  1922,  ii,  394).  The  results 
of  the  measurements  have  already  been  published 
(J.C.S.,  1923,  123,  1906).  '  R.  Cuthill. 

Contents  of  helium  and  other  constituents  in 
the  natural  gases  of  Japan.  Y.  Kano  and 
B.  Yamaguti  (Rep.  Aeronaut.  Research  Inst.  Tokyo 
Imp.  Univ.,  1926,  1,  347 — 358). — The  natural  gases 
of  Japan  are  roughly  classified  according  as  their 
chief  constituents  are  (a)  carbon  dioxide,  (b)  methane 
and  other  hydrocarbons,  (c)  nitrogen ;  only  the  last 
group  contain  helium  in  reasonable,  although  not 
industrial,  quantities.  Mineral  spring  gases  contain 
small  percentages,  that  in  hot,  but  not  cold,  spring 
gas  depending  in  a  measure  on  the  content  of  the 
emanation.  Chemical  Abstracts. 

Genetical  interpretation  of  extrusive  rocks. 
S.  Tsuboi  (J.  Eac.  Sci.  Tokyo,  II,  1926,  1,  77 — 86). — 
As  illustrated  by  an  equilibrium  diagram,  it  is  shown 
that  the  bulk  analysis  of  a  volcanic  rock  does  not 
represent  the  composition  of  the  magma  from  which 
it  separated.  The  compositions  of  the  ground-mass 
and  of  the  porphyritic  crystals  are  of  greater  signific¬ 
ance.  L.  J.  Spencer. 

Dispersion  method  of  discriminating  rock- 
constituents.  S.  Tsuboi  (J.  Eac.  Sci.  Tokyo,  II, 
1926,  1,  139 — 180). — -With  fragments  immersed  in  a 
liquid  of  high  dispersion,  the  wave-length  of  the  light 
at  which  there  is  exact  matching  of  the  refractive 
indices  is  determined  under  the  microscope  with  a 
monochromatic  illuminator.  The  value  for  sodium- 
light  is  then  read  on  a  graph  (Min.  Mag.,  1923,  20, 
108).  Eor  the  discrimination  of  rock-forming  minerals 
a  determination  of  the  refractive  indices  nx  and  n2 
in  cleavage-flakes  is  sufficient.  Formulae  are  given 
for  calculating  these  from  the  principal  refractive 
indices.  Examples  are  given  showing  the  application 
of  the  method  for  rapidly  tracing  the  variations  in 
chemical  composition  of  olivine,  plagioclase,  pyroxene, 
and  hornblende  in  different  parts  of  a  gabbro  lacco¬ 
lith;  and  its  help  in  the  solution  of  various  petro- 
genic  problems  is  suggested.  L.  J.  Spencer. 


Colours  produced  by  iron  in  minerals  and 
sediments.  G.  R.  MacCarthy  (Amer.  J.  Sci., 
1926,  [v],  12,  17 — 36). — A  series  of  rocks  and  minerals 
are  tabulated  according  to  their  Ee0/Ee203  ratio, 
ranging  from  0-0  to  22-82,  with  a  roughly  correspond¬ 
ing  range  in  colour  from  red,  through  yellow,  purple, 
blue,  and  green,  to  black.  A  number  of  experiments 
were  made  on  colour  changes  in  various  rocks, 
minerals,  and  salts  of  iron  during  oxidation,  reduction 
(dry  and  wet),  and  dehydration.  Pure  ferrous  com¬ 
pounds  are  colourless,  whilst  ferric  iron  gives  reds 
and  yellows.  It  is  concluded  that  blues  are  due  to 
hydrous  ferrosoferric  compounds  (anhydrous  ferroso- 
ferric  compounds  giving  only  grey  and  black),  and 
that  greens  and  purples  are  mixtures  of  blue  with 
yellow  or  red.  There  is  no  evidence  for  the  existence 
of  green  or  purple  iron  compounds. 

L.  J.  Spencer. 

[Composition  of]  limestones.  W.  M  eigen 
(Chem.  Erde,  1926,  2,  396— 413).— A  series  of  shell- 
limestones  from  different  horizons  in  the  Black  Forest 
area  have  been  studied  chemically  and  microscopically, 
with  special  reference  to  the  extent  of  silicification. 
The  action  of  solutions  of  alkali  silicates  on  powdered 
Iceland  spar  gives  rise  to  the  formation  of  some 
calcium  silicate.  No  calcium  silicate  is,  however, 
found  in  silicified  limestones  in  nature;  hence  other 
silica-containing  solutions  must  have  been  concerned 
in  the  formation  of  these  deposits. 

C.  T.  Gimingham. 

Classification  of  the  chlorites.  J.  Orcel 
(Compt.  rend.,  1926, 183,  363 — 365). — A  classification 
of  the  chlorites  based  on  the  results  of  chemical 
analyses  is  suggested,  the  following  ratios  being 
determined.'  s= Si02/R203,  ?-=R0/R203,  and  h  — 
H20/R20s,  where  R  represents  iron,  chromium,  or 
aluminium  in  the  R203  form,  and  iron,  magnesium, 
or  manganese  in  the  RO  form;  /=EeO/MgO,  a— 
Fe203/Al203,  and  c=Cr203/Al203.  Seven  main  classes 
are  distinguished  according  as  ,s  varies  from  1-0  to 
4-5.  The  variation  in  the  optical  properties  between 
the  various  types  of  chlorites  forms  no  trustworthy 
basis  of  classification,  although  it  seems  that  for  a 
particular  group  an  increase  in  the  ferric  iron  content 
produces  a  higher  birefringence,  whilst  for  equal  iron 
contents  the  indices  increase  with  the  chromium 
content.  J.  Grant. 
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Zonal  growth  of  plagioclase  and  soda-ortho- 
clase  in  syenitic  magma.  T.  Ito  (J.  Fac.  Sci. 
Tokyo,  II,  1926,  1,  105 — 109). — Crystals  of  felspar  in 
syenite  from  Meisen,  Korea,  consist  of  a  core  of 
plagioclase,  ranging  from  Ab40AnG0  inside  to  AbG0Anj0 
outside,  surrounded  by  a  zone  of  soda-orthoclase. 
The  growth  of  such  zoned  crystals  from  the  magma 
is  discussed  with  the  aid  of  equilibrium  diagrams. 

L.  J.  Spencer. 

Fergusonite  and  allanite  from  Iyo,  Japan. 
D.  Sat6  (J.  Fac.  Sci.  Tokyo,  II,  1926,  1,  49 — 52). — 
Fergusonite  as  acute  pyramidal  crj'stals  occurs  in 
pegmatite  at  Hakata-mura,  prov.  Iyo ;  d  5-30. 
Analysis  bv  Iv.  Kimura  gave  :  (Nb,Ta),Os  44-97, 
TiCCl-15,  SiO„  0-79,  Sn0o  0-35,  U02  3-18,“ Y203  etc. 
40-39,  Nd203  etc.  0-S9,  A1203  1-35,  Fe,03  0-66,  MgO 
0-58,  CaO  1-40,  C02  0-35,  'H20  3-92“  total  99-98. 
Spectrum  analysis  showed  the  presence  of  yttrium, 
ytterbium,  scandium,  lutecium,  dysprosium,  thulium, 
neodymium,  erbium,  europium,  praseodymium,  holm- 
ium,  copper,  lead,  and  germanium.  Allanite  is 
found  in  the  same  pegmatite  as  large  irregular  masses 
and  as  flat  crystals  up  to  17  cm.  in  length ;  d  3-824. 
Analysis  by  Y.  Minami  gave  :  Si02  30-51,  TiO,  0-49, 
ThOo  1-84,  SnO,  0-66,  Alo03  15-09,  Fe„03  3-60,  Y203 
etc.  3-02,  La„03’  etc.  11-53,  Ce203  8-52,  FeO  11-47, 
MnO  2-72,  MgO  0-12,  CaO  S-70,  Na20  0-06,  K,0  0-06, 
C02  0-33,  H20  2-05,  total  100-77.  Spectrum  analysis 
showed  the  presence  also  of  strontium,  copper,  zinc, 
and  germanium.  L.  J.  Spencer. 

Dvi-manganese  in  native  platinum.  0.  Zvja- 
ginstsev,  M.  Korsunski,  and  N.  Seljakov  (Nature, 
1926,  118,  262 — 263). — Chemical  and  rontgeno- 


graphical  examination  has  failed  to  detect  the  presence 
of  element  75  in  native  platinum. 

A.  A.  Eldridge. 

Presence  of  a  cassiferous  variety  of  potassium 
fluoborate  among  the  products  of  the  present- 
day  activity  of  Vesuvius.  F.  Zambonini  (Atti  It. 
Accad.  Lincei,  1926,  [vi],  3,  644 — 649). — The  name 
“  avogadrite  ”  is  proposed  for  a  crystalline  potassium 
fluoborate  (about  90-5%)  containing  c cesium  fluo¬ 
borate  (about  9-5%),  d  2-617,  isomorphous  with  the 
potassium  fluoborate  examined  by  Brugnatelli  (Rend. 
R.  Accad.  Lincei,  1S94,  [v],  3,  i,  339).  T.  H.  Pope. 

Age  of  radium-bearing  rocks  in  Australia. 
L.  A.  Cotton  (Amer.  J.  Sci.,  1926,  [v],  12,  41—46).— 
Ages  are  calculated  from  the  (U-f-Th)/Pb  ratios  shown 
by  eight  published  analyses,  the  formula  used  being 
T=[Pb/(U+0-3S4Tli)]x8xl09  yoars.  They  range 
from  620  million  years  for  fergusonite  to  1475  million 
years  for  mackintoshite.  Less  certain  values  are 
240  for  the  secondary  earnotite  and  3840  for  the 
altered  pilbarite.  The  geological  ages  are  early  to 
late  pre-Cambrian.  L.  J.  Spencer. 

Ajkaite  [an  organic  mineral  from  Hungary]. 
L.  Zechmeister  and  V.  Vrabely  (Ber.,  1926,  59, 
[B],  1426— 142S).— Ajkaite,  1-05—1-06,  n\»  1-5412, 
[«]■•; -L2°  to  -f  3°  in  chloroform,  acid  value  0,  saponi¬ 
fication  and  ester  value  about  160,  is  found  in  amor¬ 
phous,  pale  yellow  to  reddish-brown  pieces  in  the 
upper  limestone.  It  appears  to  be  a  particular 
variety  of  fossil  resin  with  characteristic  sulphur 
content  (1-5%);  it  is  certainly  not  identical  with 
amber.  H.  Wren. 


Organic  Chemistry. 


Geometrical  principles  of  stereochemistry. 
I.  K.  Weissenberg  (Ber.,  1926,  59,  [B],  1526 — 
1542). — Theoretical.  The  tetrahedral  conception  of 
the  structure  of  methane  derivatives  in  certain  crystal¬ 
line  compounds  is  not  compatible  with  the  results  of 
X-ray  analysis.  Since  it  is  highly  improbable  that 
special  conceptions  are  applicable  solely  to  the 
crystalline  state,  an  attempt  is  made  to  develop  a 
uniform  theory  of  stereochemical  behaviour  of 
substances  applicable  to  all  physical  states.  The 
original  communication  must  be  consulted  for  details. 

II.  Wren. 

Stereochemistry  of  molecular  structure.  A. 
Reis  (Ber.,  1926,  59,  [B],  1543— 1553).— Theoretical. 
The  following  topics  are  considered  :  dependence  of 
molecular  structure  on  state  of  aggregation  (main¬ 
tenance  of  the  chemical  individual  during  crystallis¬ 
ation  ;  polymorphism  and  isomorphism) ;  deduction 
of  structural  formula  from  crystalline  structure ; 
symmetry  of  the  molecule  as  basis  of  structure  of 
the  molecule  (configuration  round  a  C-C  linking; 
the  C-C  linking  in  the  tartaric  acid  group ;  various 
instances  of  C-C  linkings ;  polymerisation  and 
formation  of  racemates).  H.  Wren. 


Relationship  between  molecular  and  crystal 
structure.  A.  Reis  (Ber.,  1926,  59,  [B],  1553 — 
1558)  . — A  theoretical  discussion  of  molecule  lattices 
with  lower  or  higher  symmetry  and  of  radical  lattices. 

H.  Wren. 

?»-Aa-01efines.  M.  A.  Kinmann  (Bull.  Soc.  chim., 
1926,  [iv],  39,  9SS — 991). — When  allyl  bromide  reacts 
with  magnesium  alkyl  bromides,  good  yields  (94%) 
of  n-Aa-olefincs  are  obtained.  The  following  have 
been  obtained  pure  by  this  method  :  w-Aa-pentene, 
b.  p.  30-5—317767  mm.,  d’1  0-641,  n-1  1-3714  [di¬ 
bromide,  b.  p.  1S4°  (corr.),  fZls  1-66S,  n-1  1-50SS]; 
n-A“- hexene,  b.  p.  62°,  <Z19  0-684  (dibromide,  b.  p, 
82—83711  mm.,  tZ19  1-592,  nw  1-5012);  n-AMieptene, 
b.  p.  92 — 93°,  (Z19  0-700,  A9  1-4000  (dibromide,  b.  p. 
9S_ 99712  mm.,  cZ!9  1-509,  nw  1-5020);  w-A»-octene, 
b.  p.  121—122°,  (Z19  0-716,  nw  1-4085  (dibromide, 
b.  p.  116 — 11S714  mm.,  d1'3  1-453,  nn  1-4961). 

R.  W.  West. 

Catalytic  hydrogenation  of  conjugated  double 
linkings.  G.  Vavon  and  Jakes  (Compt.  rend., 
1926,  183,  299 — 301). — Since  catalytic  hydrogenation 
of  compounds  containing  a  conjugated  system  of 
-double  linkings  is  less  easy  than  that  of  compounds 
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containing  unconjugated  unsaturated  linkings,  unlike 
nascent  hydrogen  reductions,  and  since  the  products 
obtained  by  the  two  methods  of  reduction  are  different, 
it  is  suggested  that  molecular  hydrogen  is  the  reactant 
in  the  former  case  and  atomic  hydrogen  in  the  latter. 
Styrene  is  reduced  by  hydrogen  in  the  presence  of 
platinum-black  in  preference  to  cinnamic  acid  and 
styryl  methyl  ketone.  cycfoHexene  is  hydrogenated 
before  Ax-tetrahydrobenzoic  acid.  Propenylacetic 
acid  hydrogenates  as  readily  as  allylacetic  acid, 
dimethylacrylic  acid  less  readily.  Attempts  to 
hydrogenate  A1;3-dihydroterephthalic  acid,  cin- 
namylidenemalonic  acid,  and  cinnamylidcnecamphor 
in  the  aS-position  catalytically  were  unsuccessful. 

L.  F.  Hewitt. 

Aliens  hydrocarbons.  M.  Bouis  (Compfc.  rend., 
1926, 183, 133 — 136 ;  cf.  this  vol.,  495). — By  reactions 
similar  to  those  in  the  synthesis  of  A°P-pentadiene 
its  two  homologues  have  been  prepared  :  Aa^  hexa- 
diene,  b.  p.  78 — 79°,  d 17  0-7198,  wjj  1-4298,  and 
A^-hepiadiene,  b.  p.  105—106°,  dl*  0-7306,  <  1-4322. 
The  a-bromo-A^-olefines  and  substituted  allenes  show 
optical  exaltations  of  the  order  0-8  and  0-5  unit, 
respectively.  G.  M.  Bennett. 

Isomeric  bromobutylenes.  II.  M.  Lepingle 
(Bull.  Soc.  chim.,  1926,  [iv],  39,  864— S73). — 1 The 
mixture  obtained  by  treating  A"-buten-y-ol  with 
hydrogen  bromide  contains  (3-bromo-Av-butylene  in 
addition  to  the  isomeric  a-bromo-As-butylcnes 
(Baudrenghien,  A.,  1922,  i,  710),  since  when  it  is 
heated  with  excess  of  ethyl  alcohol  the  three  corre¬ 
sponding  ethyl  ethers  are  formed.  Other  compounds, 
such  as  allyl  bromide  and  tert. -butyl  bromide,  which 
contain  mobile  bromine  atoms,  also  yield  ethers  under 
these  conditions.  $-Eihoxy-&y-butylene,  b.  p.  76-6°/ 
760  mm.,  dj5  0-7760,  n'J4  1-390S  ( dibromide ,  b.  p. 
95°/17  mm.,  d)5  1-648,  n)°,'°  1-4982);  cis-a-ethoxy-A^- 
butylene,  b.  p.  100-2 — 100-3°/760  mm.,  dj5  0-7951, 
ftp'0  1-4050  ( dibromide ,  b.  p.  95-3°/15-5  mm.,  d)5 
1-6153,  njf7  1-4959),  and  tmns-a-ethoxy-A^-butylene, 
b.  p.  100-4— 100-5°/760  mm.,  d>5  0-7879,  if;?'3  1-4040, 
are  described.  H.  E.  F.  Notton. 

Detection  of  bydroxyl  groups  of  different  types. 
Application  to  lignin.  K.  Freudenberg  and  H. 
Hess  (Annalen,  1926,  448,  121 — 133). — By  the 
reaction  of  their  toluenesulphonates  with  ammonia, 
amines,  or  hydrazine,  a  distinction  may  be  made 
between  primary  alcohols  (A),  secondary  alcohols  (B), 
and  phenols  (C)  :  (A)  R-O-SCbAr+NH,  — y  R-NH„ 
+Ar-S03H,  (B)  •CHo-CHR"0-S02Ar+NH3 

•CH:CHR+Ar-S03H,NH;,  (C)  Ar'-0-S02Ar+NH3  -> 
Ar'-0H+Ar-S02NH2.  The  phenol  esters  react  with 
hydrazine  to  give  phenols,  nitrogen,  and  toluene- 
sulphinic  acid.  Application  of  the  method  to  lignin 
obtained  from  pine-wood  by  means  of  hydrochloric 
and  phosphoric  acids  shows  that  of  the  16  atoms  of 
oxygen  in  a  mol.  wt.  of  820,  4  are  present  in  methoxyl 
groups,  rather  more  than  4  in  secondary,  aliphatic 
hydroxyl  groups  (probably  hydroaromatic),  less 
than  1  in  phenolic  hydroxyl,  one  half  of  1  in  a  ketonic 
group,  and  the  remainder  (6 — 7)  are  of  undetermined 
nature,  possibly  oxidic  or  cyclic. 

Glycerol  diisopropylidene  ether  reacts  with  p-tolu- 
enesulphonyl  chloride  in  the  presence  of  pyridine  at 


20°  to  form  the  p-ioluencsulpJionate,  m.  p.  47°,  con¬ 
verted  by  anhydrous  hydrazine  at  70 — 80°  into 
$y-\sopropylidenedioxypropylhydrazine, 

V-^XlH-GHyNH-NH,  ( phenylcarbimide  dcriv- 

ative,  m.  p.  163 — 164°),  from  which  the  acetone  may 
be  removed  by  concentrated  hydrochloric  acid  at 
0°,  giving  $y-dihydroxypropylhydrazine  ( hydrochloride , 
decomp.  92°;  tetrabenzoate,  m.  p.  172 — 173°).  The 
p-tolucnesulphonate  of  glycerol  diisopropylidene  ether 
reacts  with  alcoholic  dimethylamine  at  100°  to  form 
o--dimethylamino-$y-\s,Qpropyliden&Uoxy propane,  b.  p. 
65 — 66°/14  mm. ;  the  methiodide,  m.  p.  207°,  is 
hydrolysed  by  2A7’-sulphuric  acid  to  trimethyl-$y - 
dihydroxy propylammonium  iodide,  m.  p.  133 — 134°. 

Cholesteryl  p-toluencsulphonate,  m.  p.  131°,  does 
not  give  a  crystalline  product  with  hydrazine. 

Phenyl  p-tolucncsulphonate  is  unchanged  by 
alcoholic  ammonia  at  180 — 190°,  but  with  hydrazine 
at  130 — 135°  yields  phenol  and  hydrazine  p-toluene- 
sulphinate,  m.  p.  118°.  The  latter  salt  is  also  formed 
when  p-toluenesulphonhydrazide  (but  not  p-toluene- 
sulphonic  acid)  is  boiled  with  hydrazine.  Salicyl- 
aldehyde  gives  a  p-toluenes ulphon at? ,  m.  p.  63 — 64°, 
which  reacts  similarly  with  hydrazine.  2 :  i-Di- 
nitrophenyl  p -toluenesulphonate,  m.  p.  124°  ( pyridinium 
compound,  m.  p.  255°),  with  hydrazine  yields  p-tolu- 
enesulphonhydrazide,  m.  p.  112°,  and  the  hydrazine 
salt  of  dinitrophenol,  m.  p.  175°;  with  alcoholic 
ammonia  at  100°,  toluenesulphonamido  and  am¬ 
monium  dinitrophenoxide,  or  at  180 — 190°,  2  :  4-di- 
nitroaniline. 

Lignin  from  pine-wood  is  treated  with  p-toluene- 
sulphonyl  chloride,  first  in  the  presence  of  sodium 
hydroxide,  and  next  in  the  presence  of  pyridine. 
The  product,  C83HS30!>GNS5,  contains  a  maximum 
of  9-4%  S,  and  corresponds  with  the  entry  of  5 
toluenesulphonyl  groups  and  one  pyridine  molecule 
into  a  lignin  molecule,  C43H4801G.  Treatment  with 
hydrazine  results  in  the  removal  of  all  the  sulphur  as 
toluene-sulphonic  and  -sulphinic  acids  (ratio  1  :  4-6), 
and  1-5%  N  after  treatment  of  free  lignin  with 
hydrazine.  When  toluenesulphonyl-lignin  is  heated 
with  alcoholic  ammonia  at  130°,  the  product  contains 
4-7%  and  3-7%  N. 

The  methylation  of  lignin  with  diazomethane  raises 
the  methoxyl  content  from  15-5%  to  20-5%,  corre¬ 
sponding  with  the  entry  of  1-5  methylene  groups 
into  a  lignin  of  mol.  wt.  of  S20.  C.  Hollins. 

Catalytically  preparing  methanol  or  higher 
alcohols  or  other  oxygenated  organic  com¬ 
pounds.  L.  Casale. — See  B.,  1926,  692. 

Manufacture  of  aluminium  eth oxide.  Chem. 
Fabr.  auf  Aotien  (vorm,  E.  Schering). — See  B., 
1926,  691. 

Preparation  of  acetylenic  alcohols  from  mixed 
dimagnesium  derivatives  of  acetylene.  R.  Les- 
pieau  (Bull.  Soc.  chim.,  1926,  [iv],  39,  991 — 994; 
cf.  this  vol.,  500). — The  dimagnesium  derivative, 
BrMgC-CMgBr,  reacts  with  either  1  or  2  mols.  of 
aldehyde  (or  ketone)  to  give  the  unsaturated  alcohol, 
CH-C-CRR'-OH,  or  glycol.  It  is  thought  that  alcohol 
formation  is  due  to  the  reactivity  of  only  one  of  the 
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magnesium  lialide  groups,  but  alternative  explan¬ 
ations  are  discussed.  By  this  reaction  a-bromo- 
acraldehyde  yields  the  alcohol  CH:C-CH(OH)-CBr;CH2, 
b.  p.  78 — 79°/17  mm.,  d,s  1-501,  1-5135,  and 

benzaldchyde  yields  the  alcohol  CH-C-CHPh-OH, 
b.  p.  114—115718  mm.,  <P5  1-053,  n',7  1-548.  The 
yields  are  poor,  varying  from  25%  using  acetone 
to  10%  in  other  cases.  R.  W.  West. 

New  erythritol.  C.  Prevost  (Compt.  rend., 
1926,  183,  134 — 136). — Solid  potassium  hydroxide 
acts  on  the  dibromide  of  the  trans-penteneglycol 
previously  described  (this  vol.,  818),  yielding  afiyS-di- 
oxidopeniane,  b.  p.  146 — 147°,  d\7  1-08125,  n\]  1-4382, 
which  is  converted  by  prolonged  boiling  with  water 
into  afiyS-tetrahydroxy pentane,  m.  p.  110°,  of  sweet 
taste.  G.  M.  Bennett. 

Synthesis  and  hydrolysis  of  a  glycerolmono- 
phosphoric  diester  :  constitution  of  orthophos- 
phoric  acid.  0.  Bailly  and  J.  Gaume  (Compt. 
rend.,  1926, 183,67 — 69). — Sodium  ufl-diglycerolmono- 
pihosphate, 

CHo(OH)-CH(OH)-CH2-0-PO(ONa)-0-CH(CH2-OH)2, 
is  produced  in  poor  yield  from  glycerol  a-monochloro- 
hydrin  and  sodium  (3-glycerolphosphate  in  aqueous 
solution,  but  in  good  yield  by  using  epichlorohydrin, 
a  molecule  of  water  being  added  to  the  resulting 
glycido-compound.  In  solution,  it  gives  no  pre¬ 
cipitate  with  any  of  the  metals.  On  ignition,  it 
gives  sodium  metaphosphate.  Hydrolysis  with  1 
mol.  of  sodium  hydroxide  at  100°  yields  equal  pro¬ 
portions  of  a-  and  3-glyccrolphosphoric  acids.  This 
is  held  to  prove  the  equivalence  of  two  of  the  acidic 
hydrogen  atoms  of  orthophosphoric  acid. 

G.  M.  Bennett. 

Diethylorthophosphoryl  chloride.  J.  Walc- 
zynska  (Rocz.  Chem.,  1926,  6,  110 — 119). — -The 
reaction  between  phosphoryl  chloride  and  2  g.-mols. 
of  ethyl  alcohol  yields  as  the  chief  product  dicthyl- 
crthophosphoryl  chloride,  b.  p.  93  - — 94°/10  mm.,  d'f 
1-205,  together  with  diethyl  metaphosphate,  ethyl  - 
orthophosphoryl  dichloride,  d'f  1-353,  diethyl  ortho¬ 
phosphate,  and  ethyl  chloride  as  by-products. 

R.  Truszkowski. 

Formation  of  ethyl  mercaptan  from  ethyl 
iodide  in  aqpieous  hydrogen  sulphide  solutions 
and  its  hearing  on  the  mechanism  of  the  pre¬ 
cipitation  of  metals  by  hydrogen  sulphide.  F.  E. 

Brow  and  J.  E.  Snyder  (J.  Amcr.  Chem.  Soc., 
1926,  48,  1926 — 1928). — Contrary  to  the  observations 
of  Smith  and  Semon(A.,  1924,  ii,  762),  ethyl  mercaptan 
is  formed  by  the  action  of  ethyl  iodide  on  hydrogen 
sulphide  in  the  absence  of  precipitated  sulphides  and 
even  in  acid  solution.  The  rate  of  formation,  how¬ 
ever,  decreases  as  the  acidity  of  the  solution  increases 
and  is  greatly  accelerated  by  the  presence  of  freshly- 
precipitated  metallic  sulphides  or  of  adsorbing  agents 
such  as  bone-black,  aluminium  hydroxide,  gelatin, 
potato  starch,  barium  sulphate.  R.  Brightman. 

Catalytic  fission  and  oxidation  of  formic  acid. 
C.  Paal  and  W.  Poethke  [with  A.  Pross]  (Ber., 
1926,  59,  [2?],  1511 — 1526). — Small  amounts  of  pallad¬ 
ium  deposited  on  barium  sulphate  cause  the  decom¬ 
position  into  hydrogen  and  carbon  dioxide  of  aqueous 


solutions  of  formic  acid  or  sodium  formate  or  mixtures 
of  these  substances.  In  alkaline  solution,  sodium 
formate  is  stable  in  the  presence  of  the  catalyst  in 
an  atmosphere  of  nitrogen.  In  aqueous  solution  in 
presence  of  the  catalyst,  sodium  formate  is  oxidised 
by  free  oxygen  more  rapidly  than  formic  acid,  whereas 
in  absence  of  oxygen  the  catalytic  fission  of  the  acid 
is  more  rapid  than  that  of  the  salt.  The  hypothesis 
that  fission  precedes  oxidation  appears  therefore 
untenable.  Calcium  formate  in  aqueous  solution  in 
the  presence  of  very  small  amounts  of  palladium  is 
decomposed  quantitatively  into  calcium  carbonate, 
carbon  dioxide,  and  water.  H.  Wren. 

Pyrogenic  decomposition  of  formic  acid.  J.  A. 
Muller  and  (Mlle.)  E.  Peytral  (Bull.  Soc.  chim., 
1926,  [iv],  39,  995 — 1000). — The  decomposition  of 
formic  acid  at  high  temperatures  (cf.  A.,  1921,  i,  156) 
is  represented  by  the  systems :  H-C02H=C02-rH2 
and  C02+H2  ===  C0+H20.  For  the  second  system 
K—  1,  and  as  equilibrium  is  reached  in  about  0-01 
sec.,  the  gaseous  system  consists  of  an  equimolecular 
mixture  of  carbon  dioxide,  hydrogen,  carbon  mon¬ 
oxide,  and  water.  R.  W.  West. 

Organic  chromium  salts.  E.  Ageno-Valla 
and  B.  Ratosio  (Boll.  Uff.  Staz.  Sperim.  Ind.  Pelli, 
1926,  4,  75 — 82). — -The  preparation  of  various 
chromium  formates  is  described,  those  of  definite 
compositions  being  :  normal  chromic  formate, 
Cr(COJI)3 ;  Cr3(OH)4(CO,H)5,15H26 ; 
Cr3(0H).1(C02H)5,7-5H20 Cr(0H),C02H,6H20.  The 
normal  formate  and,  to  a  greater  extent,  the  basic 
formates  exhibit  tanning  properties.  Treatment  of 
chromic  hydroxide  with  lactic  acid  does  not  yield 
definite  salts.  T.  H.  Pope. 

Preparation  of  ethylidene  diacetate.  Soc. 
Chim.  Usines  du  RhOne. — See  B.,  1926,  692. 

Catalytic  decomposition  of  simple  glycerides. 
F.  L.  Simons  (J.  Amer.  Chem.  Soc.,  1926,  48,  1991  — 
1994). — Triacetin  on  catalytic  decomposition  over 
thorium  oxide  at  460 — 525°  yields  acetic  acid,  oxides 
of  carbon,  hydrocarbons,  tarry  (acraldehyde)  products, 
hydrogen,  and  formic  acid.  At  460°,  about  24% 
of  diacetin  is  formed,  whilst  at  525°  its  presence  is 
doubtful,  and  less  acraldehyde  is  produced.  Tri- 
propionin,  b.  p.  130 — 132°/3  mm.,  df^  1-100,  n\]  1-434, 
behaves  similarly,  the  lower  homologue  of  the  glyceride 
acid  being  again  produced,  but  no  dipropionin  was 
detected  at  either  420°  or  510°.  R.  Brightman. 

Resolution  of  a-iodopropionic  acid  into  its 
optically  active  components.  E.  Hannerz  (Ber., 
1926,  59,  [B],  1367 — 1377). — r-a-Iodopropionic  acid, 
m.  p.  45—45-5°,  is  prepared  by  the  action  of  potassium 
iodide  on  a-bromopropionic  acid  in  aqueous  solution 
and  purification  of  the  product  through  the  ammonium 
salt.  In  chloroform  solution,  it  is  photocliemically 
decomposed  with  separation  of  iodine  without  pro¬ 
duction  of  dimethylsuccinic  acid.  The  sodium, 
piotassium,  and  u-naphthylammonimn  salts,  r-a -iodo- 
propionamidc,  m.  p.  156 — 157°  after  softening  at 
153°,  and  r-a -iodopropionanilide,  m.  p.  131 — 132°, 
are  described.  Partial  resolution  of  the  r-acid  is 
effected  with  brucine,  cinchonine,  or  quinine,  but 
complete  resolution  is  preferably  accomplished  with 
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the  active  a-phenylethylamines ;  1-x-phenylethyl- 
ammoriium  d-a.-iodopropionate  and  d-a-phenylethyl- 
ammonium  d-a-iodopropionate  are  described  in  detail, 
d -a-Iodopropionic  acid  lias  d1*  2-073,  [a]'™  +41-97° 
(+0-12°)  in  substance,  +50-73°  (±0-3°)  in  ether; 
the  ammonium  salt,  [a]D  +13-7°  (+0-13°)  in  water, 
and  the  amide,  m.  p.  (indef.)  155-5 — 157°  (deeomp.), 
are  described.  1-a -Iodopropionic  acid  has  [a]‘J'5 
-41-34°  (±0-12°),  [a]K'5  -49-87°  (±0-5°)  in  ether. 
The  sodium,  potassium,  copper,  lead,  and  ammonium 
([«]„  +13-8°,  +0-14°  in  water)  salts,  and  1-a-iodo- 
propionamlide,  m.  p.  (indef.)  134 — 136°,  [a]D  —143° 
(  +  1°)  in  alcohol,  are  described.  Z-a-Iodopropionic 
acid  is  slowly  raeemised  in  aqueous  solution  owing 
to  hydrolytically  liberated  hydrogen  iodide ;  raeemis- 
ation  is  markedly  accelerated  by  iodine  ions.  The 
activity  of  the  lactic  acids  formed  by  hydrolysis  of 
the  active  a-iodopropionic  acids  in  alkaline  solution 
is  of  the  same  sign  as  that  of  the  halogenated  acids. 

H.  Wren. 

Manufacture  of  butyric  acid.  D.  A.  Lego  and 
C.  W.  Hancock. — See  B.,  1926,  608. 

Constitution  of  the  unsaturated  acid  C14H2S02 
from  sperm  oil.  M.  Tsujimoto. — See  B.,  1926, 
636. 

Chemistry  of  drying  oils.  III.  G.  W.  Ellis. 
—See  B.,  1926,  678. 

Acidimetric  titration  and  composition  of  com¬ 
mercial  lactic  acid.  R.  Eder  and  F.  K utter. — 
See  B.,  1926,  690. 

Relationship  between  the  optical  rotatory 
powers  and  the  relative  configurations  of  optic¬ 
ally  active  compounds.  III.  G.  W.  Clough 
(J.C.S.,  1926,  1674 — 1676). — The  rational  coefficients 
of  optical  rotatory  dispersive  power  of  methyl 
d-lactate,  cZ-alanine,  methyl  Z-malate,  Z-aspartic  acid, 
and  Z-asparagine  have  been  determined  for  the  wave¬ 
lengths  Na  5893  and  Hg  5461,  and  the  mean  value 
0-844  (calculated  from  the  rational  zero  —2-5°)  is 
found.  Similarly,  for  d-chlorosuccinic  acid,  d-bromo- 
succinic  acid,  and  cZ-a-bromo-(3-phenylpropionic  acid, 
the  mean  value  of  the  rational  coefficients  is  0-840. 
It  is  therefore  concluded  that  the  relative  configur¬ 
ations  of  these  dextrorotatory  a-halogeno-acids  are 
similar  to  those  of  the  “  Z  ”  series  of  a-amino-  and 
a-hydroxy-acids.  C.  J.  Still. 

Configurational  relationship  between  (3-hydr- 
oxybutyric  acid  and  propylene  glycol.  P.  A. 
Levene  and  A.  Walti  (J.  Biol.  Chem.,  1926,  68, 
415 — 424). — The  previous  conclusions  of  Levene  and 
Haller  (A.,  1925,  i,  1375)  and  of  Karrer  and 
Klarer  (ibid.,  1036)  have  been  confirmed  by  the  con¬ 
version  of  Z-propylene  glycol,  through  the  bromo- 
and  cyano-hydrin,  into  Z-(3-hydroxybutyric  acid;  the 
opposite  conclusion  of  Abderhalden  and  Eichwald 
(A.,  1919,  i,  2)  was  probably  due  to  the  occurrence 
of  Walden  inversion  in  the  conversion  of  propylene 
oxide  into  the  bromohydrin. 

Z-Propylene  glycol,  [a]®)  —14-57°,  with  hydrogen 
bromide  gave  \-a.-bromo-$-hydroxy propane,  [a]'g 
-2-87° ;  for  characterisation  this  was  oxidised, 
giving  bromoacetone,  which,  in  turn,  was  converted 
into  the  acetol  (p-nitrophenylhydrazone,  m.  p.  173° ; 
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p-nitrophenylosazone,  m.  p.  291°).  The  bromo-com- 
pound,  with  potassium  cyanide,  gave  1-a -cyano-fi- 
hydroxypropane,  b.  p.  99 — 100°/12  mm.,  [a]'fj  —10-08° 
in  water,  and  this,  on  hydrolysis,  yielded  1  -^-hydroxy- 
butyric  acid,  [a]'S  —11-12°  in  water.  .  Z-a-Amino-fi- 
hydroxypropane,  prepared  from  cZ-propylene  oxide, 
gave,  with  nitrous  acid,  Z-propylene  glycol,  [a])?  —9-8° 
in  water ;  with  phenylcarbimide  this  gave  d-ap-<Zi- 
phenylcarbamidopropane,  m.  p.  143 — 144°,  [a]“  +9-5° 
in  alcohol.  C.  R.  Harington. 

Stereochemical  studies.  XIII.  p-Chlorosuc- 
cinamic  acids.  B.  Holmberg  (Ber.,  1926,  59,  [B], 
1569 — 1581). — Addition  of  sodium  nitrite  to  a  solu¬ 
tion  of  asparagine,  sodium  chloride,  and  hydro 
chloric  acid  leads  to  the  production  of  d( — )-(3 -chloro- 
succinamic  acid,  m.  p.  129 — 130°  (decomp.),  [a]D 
-56-1°  and  —28-9°  in  alcohol  and  water,  respectively 
(sodiu7n  salt,  [a]D  — 31-9°  in  water;  barium  salt), 
which  decomposes  quantitatively  at  its  m.  p.  into 
maleic  anhydride  and  ammonium  chloride.  l(+)-p- 
Chlorosucchiamic  acid,  m.  p.  126 — 128°  (decomp.), 
[a]D  +52-1°  in  alcohol,  is  obtained  in  approximate 
optical  homogeneity  from  d(— )-p-bromosuccinamic 
acid  and  sodium  chloride  in  aqueous  solution  under 
definite  conditions,  dl-p -Chlorosuccinamic  acid,  pre¬ 
pared  from  its  components,  has  m.  p.  127—128° 
(decomp.).  cZ(— )-P-Chlorosuccinamic  acid  is  quan¬ 
titatively  hydrolysed  in  alkaline  solution  to  fumaric 
acid,  which  is  also  obtained  by  the  action  of  silver 
oxide  and  water  on  the  sodium  salt,  but  not  on  the 
silver  salt.  In  acid  solution,  hydrolysis  of  the 
amido-group  occurs  so  rapidly  that  isolation  of  the 
primary  malamic  acid  is  impossible,  the  successive 
products  being  somewhat  raeemised  d(  —  )-chloro- 
succinic  acid  and  Z(— )-malic  acid.  In  originally 
neutral  solution,  the  course  of  the  reaction  is  p-chloro- 
acid  — >  P-malamic  acid  — >-  malic  acid;  since 
malic  acid  is  little  raeemised,  it  is  very  probable 
that  the  primary  change  is  accompanied  by  an 
inversion.  If  the  elimination  of  halogen  is  facilitated 
by  the  presence  of  silver  ions  either  by  use  of  an 
excess  of  silver  oxide  or  of  the  oxide  in  amount 
corresponding  with  the  halogen  or  dissociable 
hydrogen,  Z( — )-malamic  acid  is  obtained  in  almost 
100%  yield.  The  silver  ion  in  this  and  analogous 
cases  appears  to  facilitate  the  formation  of  an  ion 
with  positively  charged  carbon  to  such  a  degree  that 
it  determines  the  course  of  the  change ;  this  effect  is 
probably  due  to  the  low  halogen-ion  concentration 
owing  to  the  insolubility  of  the  silver  halide.  The 
first  phase  of  the  change  is  therefore  formulated  : 

OOC-CHR-X  ^  OOC-CHR+X'  and  Ag+X  ^ 
AgX  (dissolved) ;  AgX  (dissolved)  AgX  (solid). 
If  the  primary  “  intermediate  ion  ”  unites  directly 
with  the  hydroxyl  ion,  a  hydroxy -acid  results  which 
is  configuratively  similar  to  the  halogen  acid.  In 
acid  solution,  in  which  the  hydroxyl-ion  concen- 

—  4* 

tration  is  necessarily  low,  the  reaction,  OOC-CHR+ 

H20=00C-CH(0H)-R+H,  occurs,  and  since  the 
reaction  distance  of  a  cation  is  necessarily  extremely 
small,  an  inversion  is  to  be  expected.  A  third  possi¬ 
bility  consists  in  the  conversion  without  inversion 
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of  the  intermediate  ion  into  the  a-lactone  followed 
by  hydration  of  the  latter  to  the  hydroxy-acid  with 
consequent  inversion.  These  views  are  supported 
by  the  conversion  of  d(— )-bromosuccinamic  acid  by 
silver  chloride  in  neutral  solution  into  d(  —  )-chloro- 
succinamic  acid,  whereas  in  neutral  solution  laevo- 
rotatory  chlorosuccinic  acid  is  produced. 

H.  Ween. 

Isomerism  of  the  dihydroxystearic  acids  pro¬ 
duced  by  oxidation  of  acids  of  the  oleic  and 
elaidic  series.  T.  P.  Hilditch  (J.C.S.,  1926, 
1828 — 1836). — Oxidation  with  concentrated  hydrogen 
peroxide  in  acetic  acid  or  acetone  solution  converts 
oleic  acid  into  iK-dihydroxystearic  acid,  m.  p.  95°, 
and  elaidic  acid  into  the  corresponding  acid,  m.  p. 
132°;  under  the  same  conditions  of  oxidation, 
methyl  oleate  and  elaidate  give,  respectively,  esters 
of  m.  p.  71°  and  105°,  which  are  hydrolysed  to  the 
dihydroxystearic  acid  having  m.  p,  95°  and  132°, 
respectively  (cf.  Albitzky,  A.,  1899,  i,  862 ;  1903, 
i,  227,  228).  That  the  dihydroxystearic  acid  of 
higher  m.  p.  is  produced  from  oleic  acid  only  under 
alkaline  conditions  of  oxidation  (cf.  Saytzer,  A., 
1885,  1049 ;  1886,  140)  is  confirmed  by  its  formation 
by  oxidation  of  oleic  acid  with  hydrogen  peroxide 
in  alkaline  solution.  It  is  suggested  that  an  intra¬ 
molecular  rearrangement  of  the  Walden  inversion 
type  takes  place  in  an  alkaline  medium  at  the  moment 
of  transformation  of  the  ethylenic  linking. 

C.  J.  Still. 

Preparation  by  azeotropy  of  mono-esters  of 
saturated,  acyclic,  dibasic  acids.  C.  Contzen- 
Ceowet  (Bull.  Soc.  chim.  Belg.,  1926,  35,  165 — 198). 
- — Wuyts’  method  of  esterification  (A.,  1924,  i,  710) 
is  applied  to  hydrogen  esters  of  dibasic  acids;  the 
water  formed  is  removed  in  a  binary  (alcohol-water) 
or  ternary  (alcohol-water-carbon  tetrachloride) 
mixture,  occasional  catalysis  by  sulphuric  acid  being 
necessary.  Rise  of  temperature  produces  marked 
increase  in  yield.  The  following  new  esters  are 
described  :  propyl  (b.  p.  118-5°/3  mm.),  n-butyl  (b.  p. 
132°/3  mm.),  n -amyl  (dccomp.  on  distillation) 
hydrogen  'malonate ;  propyl  (m.  p.  15°,  b.  p.  126°/ 
3  mm.),  n-butyl  (m.  p.  8-5°,  b.  p.  136-5°/3  mm.), 
n -amyl  (m.  p.  17-2°,  b.  p.  147°/3  mm.)  hydrogen 
succinate',  propyl  (b.  p.  146°/4  mm.)  and  n-butyl 
(b.  p.  155-5°/4  mm.)  hydrogen  adipate.  These  and 
the  ethyl  hydrogen  esters  of  the  same  acids  have 
higher  b.  p.,  density,  refractive  index,  and  viscosity 
than  the  corresponding  dialkyl  esters,  and  their 
stability  increases  with  rise  in  mol.  wt.  of  the  acid. 
The  mechanism  of  the  reactions  is  discussed.  Old 
and  new  characteristic  data  of  the  dialkyl  esters  are 
listed;  the  present  observations  necessitate  little 
revision.  n-Dibutyl  (b.  p.  274-5°,  108°/4  mm.)  and 
n -diamyl  (m.  p.  —9°,  b.  p.  171-5°/16  mm.)  succinate, 
dipropyl  (m.  p.  -20°,  b.  p.  155°/16  mm.)  and  n-dibutyl 
(m.  p.  — 37-5°,  b.  p.  145°/4  mm.)  adipate  are  described. 

J.  M.  Gulland. 

Active  methylsuccinic  acid  from  active 
[3-methyladipic  acid.  J.  von  Beatjn  and  F 
Jostes  (Ber.,  1926,  59,  [B],  1444— 1447).— d(+)- (3- 
Methyl-aS-dibromobutane  is  converted  by  potassium 
acetate  and  glacial  acetic  acid  into  the  corresponding 


diacetate,  b.  p.  110°/12  mm.,  df  1-027,  [a]g  +0-96°, 
and  thence  into  the  glycol,  b.  p.  123°/13  mm.,  df 
0-9929,  [a]g  +11-73°.  Oxidation  of  the  latter 
substance  by  cold  dilute  aqueous  permanganate 
affords  d(+)-methylsuccinic  acid,  m.  p.  112°, 
+9-79°  in  water.  Since  cZ(+ )- (3-methyl- a8-dibromo- 
butane  corresponds  configuratively  with  d(+)+- 
methyladipic  acid  (this  vol.,  825),  the  latter  sub¬ 
stance  and  d{ + )-methylsuccinic  acid  must  also  have 
the  same  configuration.  H.  Ween. 

Condensation  of  malonic  esters  with  aceto- 
acetic  esters.  I.  H.  Gault  and  L.  Klees  (Bull. 
Soc.  chim.,  1926,  [iv],  39,  883 — 905). — Ethyl  a-bromo- 
acetoacetate  and  ethyl  sodiomalonate  in  alcohol  or 
ether  produce  ethyl  ethanetetracarboxylate,  ethyl 
succinosuccinate,  and  an  oily  product,  b.  p.  190 — 
240°.  When  ethyl  a-chloroacetoacetate  reacts  -with 
ethyl  sodiomalonate  in  alcohol,  it  is  partly  converted 
into  ethyl  chloroacetate,  which  then  gives  ethyl 
ethane- aa[3-tricarboxylate  and  ethyl  propane-a(3(3y- 
tetracarboxylate.  In  addition,  ethyl  propane-aajlyy- 
pentacarboxylate  is  formed  from  ethyl  dichloroaceto- 
acetate  present  as  an  impurity.  It  is  found  that 
ethyl  acetoacetate  itself  is  alcoholysed  in  a  similar 
way  by  ethyl  sodioacetoacetate  and  other  sodio- 
derivatives.  In  toluene  solution,  however,  ethyl 
chloroacetoacetate  and  ethyl  sodiomalonate  react 
normally.  The  fraction  of  the  product,  b.  p.  160 — 
200°/15  mm.,  contains  ethyl  y -hydroxy -&P -butene- (3 - 
tricarboxylate,  which  is  converted  into  the  ketonic 
form  by  the  action  of  bromine.  It  is  hydrolysed  by 
hydrochloric  acid  to  lawulie  acid.  By  this  means 
a  new  synthesis  of  a-  and  a  (3-alkyl  derivatives  of 
lrevulic  acid  is  afforded.  H.  E.  F.  Notton. 

Condensation  of  malonic  esters  with  aceto- 
acetic  esters.  II.  H.  Gault  and  L.  Klees  (Bull. 
Soc.  chim.,  1926,  [iv],  39,  1000— 1019).— Ethyl 
sodioacetoacetate  reacts  with  ethyl  bromomalonate, 
b.  p.  224—225°,  119— 121°/11  mm.,  yielding  mainly 
a  mixture  of  ethyl  malonate  and  an  ethyl  diacetyl- 
proparietetracarboxylate,  b.  p.  224 — 229°/8  mm. 
Similar  experiments  using  bromo-esters  of  methyl- 
and  ethyl-malonic  acids  yielded  no  definite  results. 
Ethyl  sodioacetoacetate  reacts  with  ethyl  chloro- 
malonate,  yielding  ethyl  a-acetylethane-a(3(3-tricarb- 
oxylate,  m.  p.  34°  ( semicarbazone ,  m.  p.  106° ;  phenyl- 
liydrazone,  m.  p.  89°).  The  constitutions  of  the 
ketonic  and  enolic  forms  of  this  ester  are  established 
by  the  agreement  between  the  calculated  and  observed 
values  for  their  molecular  refractions.  The  enolic  is 
completely  converted  into  the  ketonic  form  by  the 
action  of  bromine  or  hydrogen  bromide  and  partly 
by  the  action  of  solutions  of  metallic  salts.  The 
reverse  change  is  brought  about  in  toluene  solution 
by  the  action  of  sodium  and  subsequent  neutralisation 
with  sulphuric  acid.  Experiments  using  alkyl  deriv¬ 
atives  of  either  ethyl  sodioacetoacetate  or  ethyl 
chloromalonate  yielded  abnormal  and  indefinite 
results.  R.  W.  West. 

Correlation  of  additive  reactions  with,  tauto¬ 
meric  change.  V.  Structural  conditions  affect¬ 
ing  mobility  and  equilibrium  in  additive  re¬ 
actions.  K.  E.  Coopee,  C.  K.  Ingold,  and  E.  H. 
Ingold  (J.C.S.,  1926,  1868 — 1872). — A  summary 
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of  previous  work  on  the  additive  reactions  related 
to  tautomeric  change.  An  explanation,  based  on  the 
electronic  theory,  is  suggested.  C.  J.  Still. 

Mechanism  of  tautomeric  interchange  and 
effect  of  structure  on  mobility  and  equilibrium. 

l.  Three-carbon  system.  C.  K.  Ingold,  C.  W. 
Shoppee,  and  J.  F.  Thorpe  (J.C.S.,  1926,  1477 — 
1488). — The  action  of  ethyl  sodiomalonate  on  ethyl 
citraconate  has  been  studied  under  various  con¬ 
ditions  (cf.  Hope,  ibid.,  1912,  101,  894),  and  the 
following  products  have  been  isolated :  ethyl 
malonate,  itaconate,  mesaconate,  w-butane-ac+y- 
tetracarboxylate,  u-butane-a(38§-tetracarboxylate,  and 
cydopentan-3  -  one- 1  :  2  :  4-tricarboxylate,  also  ethyl 
cyclop enlanone-2  :  4(or  2  :  3)-dicarboxylaie,  b.  p. 
150°/10  mm.,  160°/18  mm.,  ethyl  cyc\openianone-‘.l- 
carboxylate,  b.  p.  109 — 111°/10  mm.  ( semicarbazone , 

m.  p.  153-5°),  and  ethyl  2  : 4(or  2  :  3)-dicarboxy- 
c.yc\op>entenylmalonate,  b.  p.  240 — 245°/16  mm.,  ug 
1-46719,  d  1-1327.  Similarly,  both  ethyl  u-butane- 
aa|3y-tetracarboxylate  and  ?i-butane-a(388-tetracarb- 
oxylate  may  be  prepared  from  ethyl  itaconate, 
whence  it  is  concluded  that  citraconic  and  itaconic 
esters  are  tautomeric  in  the  presence  of  sodium 
ethoxide.  There  is  no  evidence  that  an  ethoxy- 
ester  intervenes  in  the  conversion  of  citraconic  ester 
into  itaconic  ester,  and  the  ethoxy-derivative  pre¬ 
pared  from  citraconic  ester  (Hope,  loc.  cit.),  or  itaconic 
ester,  is  regarded  as  ethyl  a-ethoxymethylsuccinate, 
b.  p.  137 — 140°/23  mm.  ( u-ethoxymethylsuccimmide , 
m.  p.  149 — 150°),  since  the  corresponding  ethoxy- 
acid  is  converted  by  hydriodic  and  hydrobromic 
acids,  respectively,  into  a-iodopropane+y-dicarboxylic 
acid  and  a-bromopropane-Py-dicarboxylic  acid,  which 
with  silver  oxide  yield  paraconic  acid.  The  mobile 
hydrogen  atom  in  three-carbon  tautomerides  is 
assumed  to  be  in  a  state  of  incipient  ionisation,  and 
the  conditions  under  which  the  isomeric  change  occurs 
to  be  dependent  on  the  extent  of  this.  The  mechanism 
of  activation  in  tautomeric  change  is  discussed,  and 
the  effect  of  the  terminal  groups  on  the  mobility  of 
the  three-carbon  system  is  correlated  with  directive 
action  in  benzene  substitution.  F.  H.  Hamer. 

Oxalato-bismuthotartrates.  R.  Portillo  (Anal. 
Fis.  Quim.,  1926,  24,  244 — 250). — Solution  of  bis- 
muthoditartaric  acid,  H[Bi(CeH40e)2,3H20,  in  hot 
saturated  aqueous  solutions  of  alkali  oxalates  yields 
crystalline  compounds  for  which  the  general  formula 
[Bi(C6H406)i(C204)]R,a;H20  is  suggested,  where  R= 
K  (+4H20),“Na  (+4H20),  or  NH4  (+3H20). 

G.  W.  Robinson. 

Polyglycuronic  acids.  I.  E.  Schmidt  and  F. 
Vocke  (Ber.,  1926,  59,  [B],  1585— 1588).— In  con¬ 
firmation  of  the  view  that  union  between  cellulose 
and  hemicelluloses  in  plants  is  due  to  polymeric 
anhydroglycuronic  acids  the  extraction  of  the  latter 
in  quantity  from  Fucus  serralus  is  described  in  detail. 
The  mixture  of  polyglycuronic  acids -a  and  -6  has 
[a]D  -—140-4°  in  0-2Ar-potassium  hydroxide  solution. 
From  this  mixture,  polyglycuronic  acid- a,  [a]D  —147-8° 
in  0-2iV-potassium  hydroxide  solution,  is  isolated  by 
treatment  with  sulphuric  acid,  which  hydrolyses 
polyglycuronic  acid-6  to  glycuronic  acid,  identified 
as  the  cinchonine  salt,  m.  p.  204°.  H.  Wren. 


Stereochemical  studies.  XII.  Carbothion- 
lactic  acids.  B.  Holmberg  (Ber.,  1926,  59,  [B], 
1558 — 1569). — B-Ethylcarbothiolonlactic  acid, 
EtS-CS-0-CHMe-C02H,  m.  p.  72 — 73°,  is  resolved 
into  its  optically  active  components  by  treatment 
with  the  active  phenylethylamines  in  aqueous 
solution;  d( — )-ethylcarboihiolonlactic  acid,  m.  p. 
36—37°  or  60—62°,  [«]D  -9-7°,  -12-7°,  and  -8-2° 
in  ethyl  alcohol,  acetone,  and  ethyl  acetate,  respect¬ 
ively,  \-phenylethylammonium  d(—)-elhylcarbothiolon- 
lactate,  m.  p.  132 — 134°  (decomp.),  \{-\-)-ethylcarbothiol- 
onlaclic  acid,  m.  p.  36 — 37°  or  63 — 64°,  [a]D  +9-80° 
and  +12-6°  in  ethyl  alcohol  and  acetone,  respectively, 
and  d-p  henylethylammonium  \(Jr)-ethylcarbothiolon- 
lactate,  m.  p.  136 — 137-5°  (decomp.),  are  described. 
d\-Dimethylamidocarbothionlactic  acid, 
NMe2’CS-0-CHMe-C02H,  m.  p.  136 — 137°  (decomp.) 
[barium  salt,  anhydrous  and  +3-5H20 ;  ethyl  ester, 
b.  p.  146— 147°/15  mm.,  df  1-097,  ng  1-4925],  pre¬ 
pared  from  B-ethylcarbothiolonlactic  acid  and 
aqueous  dimethylamine,  is  slowly  resolvable  by  the 
active  phenylethylamines,  but  the  corresponding 
optically  active  forms  are  most  readily  prepared  by 
starting  with  highly-active  ethylcarbothiolonlactic 
acids  and  completing  the  purification  by  the  active 
bases.  d(-)-Dimethylamidocarbothionlactic acid,  m.  p. 
123—124°  (decomp.),  [a]D  -70-2°,  -78-6°,  -83-5°, 
and  —10-0°  in  ethyl  alcohol,  acetone,  ethyl  acetate, 
and  water,  respectively,  d-phenylcthylammonium 
d{—)-dimethylamidocarbothionlactate,  m.  p.  158-5 — 
159-5°,  [a]D  —26-5°  in  ethyl  alcohol,  l(Jr)-dimethyl- 
amidocarbothionlactic  acid,  m.  p.  123 — 124°  (decomp.), 
[a]D  +70-1°,  +83-7°,  and  +10-2°  in  ethyl  alcohol, 
ethyl  acetate,  and  water,  respectively,  and  1  -phemjl- 
ethxylainmonium  1(+  )-dimethylamidocarbothionlactate, 
m.  p.  158-5 — 159-5°,  [<x]D  +26-55°  in  ethyl  alcohol, 
are  described.  d{ — )-Dimethylamidocarbothionlactic 
acid  is  also  prepared  by  the  successive  treatment 
of  d(— )-lactic  acid  with  carbon  disulphide  and  ethyl 
bromide  and  dimethylamine ;  the  resolution  of 
B-lactic  acid  by  d-phenylethylamine  in  aqueous 
solution  and  d -phemylethxylammoniunn  d( — )-laclale, 
monohydrate  and  anhydrous,  m.  p.  87 — 90°,  [a]D 
+7-6°  in  water,  are  incidentally  described.  Treat¬ 
ment  of  ethyl  i(+)-dimethylamidocarbothionlactate 
with  bromoacetic  acid  in  benzene  affords  ethyl 
a-bromopropionate,  b.  p.  52 — 53°/ll  mm.,  df  1-390, 
Jig  1-446,  [<x]g  +25-2°.  d(  —  )-Bromopropionic  acid 
is  therefore  configuratively  related  to  d(-) -lactic 
acid;  this  relationship  has  been  deduced  by  Clough 
(J.C.S.,  1918,  113,  526)  from  physical  measurements, 
but  is  not  supported  by  the  observations  of  Kenyon, 
Phillips,  and  Turley  (A.,  1925,  i,  507).  H.  Wren. 

Manufacture  of  acetaldehyde  from  ethyl 
alcohol.  Holzverkohlttngs-Ind.  A.-G. — See  B., 
1926,  610. 

Oxidation  of  ethyl  alcohol  to  acetaldehyde, 
E.  Krahse. — See  B.,  1926,  609. 

Constitution  of  aldehyde  and  ketone  hydrogen 
sulphites.  F.  Raschig  and  W.  Prahl  (Annalen, 
1926,  448,  265 — 312). — A  more  extended  account  of 
work  already  abstracted  (this  vol.,  598).  The 
following  compounds  are  described  :  Aminomethane- 
sulphonic  acid  ;  potassium  iminomethanesulpjhonate, 
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HN(CH2S03K)2 ;  potassium  hydroxylaminomethane- 
sulphonate,  (+H20),  m.  p.  102°  (decomp.),  which 
decomposes  into  sulphur  dioxide,  hydroxylamine, 
and  formaldehyde  with  boiling  hydrochloric  acid ; 
potassium  hydroxyliminomethanesuVphonate, 
HON(CHvSOoK)2  ;  potassium  hydrazomethanesul- 
phonate,  K03S-CH2-NH-NH-CH2-S03K,  m.  p.  220° 
(decomp.) ;  potassium  hydrogen  hydrazomethanesul- 
phonate  (+H20);  potassium  dimethylhydrazoniethane 
sulphonate.  The  following  m'Zroso-derivatives  are 
described  :  N0-N(CHo-S03K)„ 

K0-N(N0)-CH»-S03K,H20, 
S03K-CH2-N(N0)-NH-CH2-S03K,H,0,  and 

S03K-CH2-N(N0)-N(N0)-CH2-S03K  (unstable). 
Potassium  azomethanesulphonate,  m.  p.  above  300°, 
is  obtained  in  low  yield  by  oxidising  potassium  liydr- 
azomethanesulphonate  with  iodine  in  presence  of 
potassium  acetate,  permanganate,  or  hydrogen  per¬ 
oxide,  and  readily  by  warming  aqueous  potassium 
dinitrosohydrazomethanesulphonate.  It  is  decom¬ 
posed  by  boiling  hydrochloric  acid  into  2  mols.  of 
sulphurous  acid  and  1  mol.  of  hydrazine,  formalde¬ 
hyde,  and  formic  acid.  Boiling  acetic  anhydride 
converts  aminomethanesulphonic  acid  into  the 

compound  CMe<^Q.Qg2.^>CMe,  b.  p.  214°/8  mm. 

(also  trihydrate).  Sodium  formaldehydethiosulphate, 
CH2(0H)-S-S03Na,  is  formed  together  with  sulphur 
and'  trithioformaldehyde  by  the  action  of  cold  hydro¬ 
chloric  acid  on  a  mixture  of  formaldehyde  solution 
and  sodium  thiosulphate  below  —5°.  It  is  the  salt 
of  a  strong  acid,  and  is  decomposed  quantitatively 
by  hydrochloric  acid  into  sulphuric  acid  and  trithio¬ 
formaldehyde.  Potassium  hydroxylaminomethane- 
sulphonate  reacts  with  potassium  hydrogen  sulphite 
to  form  potassium  sulphonaminomethanesulphonate, 
K03S-CH2-NH-S03K,  which  readily  loses  the  iV-sul- 
phonic  group  as  sulphuric  acid  with  warm  hydro¬ 
chloric  acid.  Potassium  nitrosohydroxylamino- 
methanesulphonate  in  a  similar  manner  yields  the 
trisulphonate,  S03K-CH2-N(S03K)-NH-CH2-S03K,H20 
(?),  which  decomposes  into  2  mols.  of  formalde¬ 
hyde,  2  mols.  of  sulphur  dioxide,  1  mol.  of  sulphuric 
acid,  and  1  mol.  of  hydrazine  with  boiling  hydro¬ 
chloric  acid.  J.  S.  H.  Davies. 

Relation  between  configuration  and  rotation 
direction  of  sugars.  C.  J.  de  Wolff  (Chem. 
Weekblad,  1926,  23,  353 — 355). — In  the  aldehyde 
and  ketonic  sugars,  CnH2„0„,  when  the  hydroxyl 
group  attached  to  the  second  asymmetric  carbon 
atom  falls  on  the  left  of  the  axis  in  the  Fischer  pro¬ 
jection  of  the  formula,  the  sugar  is  dextrorotatory, 
and  conversely.  Of  28  cases  examined,  only  two, 
lyxose  and  idose,  fail  to  conform  to  this  rule. 

S.  I.  Levy. 

Sugars.  Vn.  H.  Khjani  (Ber.,  1926,  59,  [J5], 
1469 — 1477;  cf.  A.,  1923,  i,  1059). — cZ-Glycurono- 
lactone  is  conveniently  prepared  by  hydrolysis  of 
mentholglycuronic  acid  with  aqueous-alcoholic  hydro-, 
chloric  acid  at  75 — 80°  and  removal  of  the  mineral 
acid  by  silver  carbonate.  From  the  product  of  the 
action  of  hydrocyanic  acid  on  Z-arabinose,  the  bulk 
of  the  Z-mannonic  acid  is  separated  as  the  lactone, 
after  which  Z-gluconic  acid  is  isolated  as  the  barium 


salt;  the  process  is  then  repeated  with  the  mother- 
liquor  from  the  latter  salt.  Z-s-Ketogluconic  acid 
{calcium  salt,  [a]D  +14-6°  in  hydrochloric  acid)  is 
obtained  in  12%  yield  by  the  oxidation  of  Z-gluconic 
acid  by  50%  nitric  acid  at  20 — 25°.  Purification  of 
cadmium  tZ-galactonate  is  effected  by  solution  in  the 
requisite  amount  of  hydrochloric  acid  (1  :  1)  and 
successive  addition  to  the  solution  of  sodium  acetate 
and  sodium  hydroxide.  cZ-Galactonic  and  gluconic 
acids  are  prepared  by  treatment  of  lactose  with 
water  and  a  small  proportion  of  bromine  at  the 
atmospheric  temperature  until  the  colour  of  the 
halogen  disappears,  hydrolysis  of  the  sugar  by  the 
hydrobromic  acid  solution  thus  formed,  treatment  of 
the  cooled  solution  with  bromine,  and  removal  of 
hydrobromic  acid  by  silver  carbonate  followed  by 
isolation  of  the  acids  as  their  cadmium  and  calcium 
salts,  respectively.  The  difference  between  the 
Z-mannosaccharic  acids  obtained  by  the  action  of 
potassium  hydroxide  on  the  dilaetone  or  the  diamide 
remains  unexplained ;  the  dilaetone  itself  appears 
homogeneous,  and  the  acid  obtained  from  the  diamide 
does  not  appear  to  be  structurally  different  from  that 
of  the  lactone.  The  preparation  of  tZ-gluconhydrazide, 
m.  p.  143°,  can  be  effected  at  the  atmospheric  tem¬ 
perature.  H.  Wren. 

Sugar  carbonates.  II.  Derivatives  of  arabin- 
ose  and  xylose.  W.  N.  Haworth  and  W.  Maw 
(J.G.S.,  1926,  1751 — 1754). — By  condensation  of 
Z-arabinose  and  Z-xylose  with  methyl  or  ethyl  chloro- 
formate  in  presence  of  aqueous  sodium  hydroxide  or 
pyridine,  several  carbonate  derivatives  are  obtained. 
Dicarbomelhoxy-l-arabinose  monocarbonate,  m.  p.  137°, 
[a]D  +39-5°,  tetracarbomethoxy-\-arabinose,  m.  p. 
123°,  [a]„  +126-6°,  tetracarbethoxy-l-arabinose,  b.  p. 
230°/0-4  mm.,  [a]D  +98-8°,  na  1-4475,  tetracarbo- 
methoxy-l-xylose,  b.  p.  215°/0-5  mm.,  [a]D  +59*5°, 
tetracarbethoxy-l-xylose,  b.  p.  221 — 222°/0-4  mm., 
nD  1-4450,  [oc]d  +62-1°,  and  a  substance,  b.  p.  219 — 
220°/0-4  mm.,  [a]D  +89-3°,  believed  to  contain 
isomeric  forms  of  tetracarbomethoxy-Z-arabinose,  are 
described.  When  metallic  sodium  in  anhydrous 
ether  was  used  as  condensing  agent,  there  was  obtained 
a  tetracarbomethoxy-Z-arabinose,  m.  p.  186°,  [a]D 
— 16-4°.  Provisional  formulae  are  suggested  for  these 
compounds.  C.  J.  Still. 

Optical  enantiomeride  of  natural  rhamnose. 
E.  Votocek  and  F.  Valentin  (Compt.  rend.,  1926, 
183,  62- — 64;  cf.  A.,  1911,  i,  354). — isoBhodeonic 
acid  from  fsorhodeo.se  is  inverted  by  heating  with 
pyridine  to  give  A-rhamnonolactone,  [a]"  —40-9°  in 
10%  aqueous  solution  (Z-rhamnonolaetone  has  [a]D 
+39-04°),  which  furnishes  on  reduction  with  sodium 
amalgam  d-rhamnose,  isolated  as  the  monohydrate, 
[a]’o 5  —8-25°  in  10%  aqueous  solution  (p-6rowiO- 
phenylhydrazone,  m.  p.  167°,  and  p-bromophenyl- 
osazone,  m.  p.  222 — 223°).  G.  M.  Bennett. 

Amino-derivatives  of  sugars.  H.  von  Euler 
and  E.  Brunius  (Ber.,  1926,  59,  [£],  1581—1585).— 
The  equilibrium  between  dextrose,  glycine,  and  the 
glucoside  in  solutions  of  differing  acidity  has  been 
examined  by  comparison  of  the  f.  p.  of  mixtures  in 
solution  with  the  sum  of  those  of  the  singly  dissolved 
components.  With  increasing  alkalinity  of  the 
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solution,  the  equilibrium  is  greatly  displaced  towards 
the  glueoside  side,  until  at  pa  11  it  appears  probable 
that  conversion  is  almost  quantitative.  H.  Wren. 

Structure  of  fructose,  y-fructose,  and  sucrose. 
W.  N.  Haworth  and  E.  L.  Hirst  (J.C.S.,  1926, 
1858 — 1868). — Oxidation  of  normal  tetramethyl- 
fructose  with  nitric  acid  ( d  1-2)  yields  a  methyl  ester, 
CjoHjgO,,  m.  p.  119 — 120°,  [a]D  —107°  in  water, 
— 94°  in  methyl  alcohol,  containing  one  free  hydroxyl 
group  which  is  readily  methylated  to  an  ester,  CnH2n07, 
m.  p.  102 — 103°,  [a]  — 129°  in  water,  —116°  in 
methyl  alcohol.  When  more  concentrated  nitric 
acid  is  employed  for  the  oxidation,  the  same  ester 
is  produced,  and  in  addition  methyl  mes odhnethoxy- 
succinate  m.  p.  67 — 68°  [corresponding  amide,  m.  p. 
245 — 246°  (decomp.)  after  darkening  at  220°],  and 
methyl  d-arabotrimethoxyglutarate  ;  no  evidence  for 
the  formation  of  Z-dimethoxysuecinic  acid,  as  recorded 
by  Irvine  and  Patterson  (J.C.S.,  1922,  121,  2696), 
could  be  obtained.  It  is  reasoned  that  the  formation 
of  these  compounds  indicates  an  amylene  oxide 
structure  for  tetramethyl-y-fruetose,  and  a  modified 
formula  for  sucrose,  embodying  this  structure,  is 
suggested.  C.  J.  Still. 

Chemical  and  biochemical  degradations  of 

.  sucrosephosphoric  acid.  C.  Neuberg,  M.  Beh¬ 
rens,  O.  Dalmer,  J.  Hatano,  L.  Rosenfeld,  and 
S.  Sabetay*(Z.  Ver.  deut.  Zuekerind.,  1926,  463 — 
493). — A  recapitulation  and  extension  of  earlier 
work  (cf.  A.,  1910,  i,  157;  1917,  i,  680;  1925,  i, 
152).  d-Fructose  is  now  isolated  in  the  hydrolysis 
of  sucrosephosphoric  acid  ( strychnine  salt,  m.  p. 
185°),  which  is  converted  by  kidney-phosphatase 
(cf.  Tomita,  A.,  1922,  i,  960)  into  sucrose  and  phos¬ 
phoric  acid.  J.  M.  Gulland. 

•"  Constitution  of  sucrose.  I.  Oxidation  of 
tetramethyl-y-fructose.  II.  Oxidation  of  d- 
arabinose.  G.  McOwan  (J.C.S.,  1926,  1737 — 1746, 
1747 — 1750). — I.  Experiments  described  by  Howarth 
and  his  collaborators  on  the  methylation  of  sucrose, 
the  preparation  of  tetramethyl-y-fructose,  and  oxid¬ 
ation  of  this  compound  under  various  conditions 
have  been  repeated.  No  evidence  for  the  formation 
of  trimethoxyvalerolactone  and  trimethoxyglutaric 
acid  has  been  obtained.  By  the  oxidation  of  tetra¬ 
methyl-y-fructose  (purified  by  Willstatter’s  method) 
with  nitric  acid,  followed  by  esterification  with  acid 
methyl  alcohol,  a  product  was  obtained  the  properties 
of  which  agree  with  that  of  a  methyl  ketodi- 
methoxybutyrate,  C02Me,CO'CH(OMe)'CH2,OMe  or 
C02Me-CH(0Me)-C0-CH2-0Me.  It  is  argued  that 
the  amylene  oxide  structure  for  y-fructose  is  no 
longer  tenable,  and  a  propylene  oxide  structure  is 
suggested  and  incorporated  in  a  new  structure  for 
sucrose. 

II.  The  constitution  assigned  to  sucrose  by  Haworth 
and  Linnell  (J.C.S.,  1923, 123,  294)  is  based,  as  regards 
the  fructose  residue,  on  the  oxidation  of  tetramethyl- 
y-fructose  to  a  dextrorotatory  trimethoxyglutaric 
ester  having  [a]0  +48-7°  in  water.  Hirst  and 
Robertson  (ibid.,  1925,  127,  358),  by  oxidation  of 
trimethyl-Z-arabinose,  obtained  a  dextrorotatory 
dimethyl  trimethoxyglutarate  having  [a]D  +45°.  It 
is  pointed  out  that  these  contradictory  results  are 


opposed  to  stereochemical  considerations  as  d-fruetose, 
corresponds  with  d-arabinose  and  not  with  Z-arabinose. 

d-Glueose  has  now  been  transformed  into  d-arabin- 
ose,  and  this  methylated  to  trimethyl- a-methyl- 
arabinoside,  which  was  oxidised  and  hydrolysed  with 
the  formation  of  1  -dimethyl  trimethoxyglutarate,  b.  p. 
143°/15  mm.,  n]§  1-4375,  [a]1,)  in  water  — 42-5°,  which 
is  the  enantiomorph  of  Hirst  and  Robertson’s  com¬ 
pound;  the  corresponding  diamide  has  m.  p.  232 — 
233°,  [a])?  -49-54°  in  water.  C.  J.  Still. 

Relations  between  rotatory  power  and  struc¬ 
ture  in  the  sugar  group.  XV.  Conversion  of 
lactose  into  another  disaccharide,  neolactose. 
The  chlorohepta-acetate  and  two  octa-acetates 
of  neolactose.  A.  Kunz  and  C.  S.  Hudson  (J. 
Amer.  Chem.  Soc.,  1926,  48,  1978 — 1984). — When 
lactose  octa-aeetatc  is  treated  with  anhydrous 
aluminium  chloride  in  chloroform,  and  the  reaction 
is  allowed  to  proceed  until  the  solid  phase  is  dark 
grey  before  treating  with  ice,  the  30%  yield  of  lactose 
a-chlorohepta-acetate  is  accompanied  by  a  20% 
yield  of  the  a-chlorohepta-acetate  of  a  new  dihexose 
(cf.  A.,  1925,  i,  1043)  for  which  the  name  neolactose  is 
proposed.  If  the  reaction  is  stopped  when  the 
solid  phase  is  cherry-red,  the  lactose  a-chlorohepta- 
aeetate  is  obtained  in  60%  yield  and  only  a  little 
neolactose  derivative  is  formed.  Neolactose  a-chloro- 
hepta-acctate  has  m.  p.  182°  (decomp.),  [ajf)  -(-71-2°  in 
chloroform ;  silver  acetate  in  glacial  acetic  acid,  silver 
carbonate,  or  sodium  acetate  in  acetic  anhydride,  or 
boiling  with  sodium  acetate  and  acetic  anhydride 
converts  it  into  the  a-ocla-acelale,  m.  p.  178°,  [a]'# 
-+•53-4°  in  chloroform,  whilst  silver  carbonate  in 
aqueous  acetone  followed  by  acetylation  with  acetic 
anhydride  and  sodium  acetate  affords  the  isomeric 
$-octa-acetate,  m.  p.  148°,  [a]"  -7-1°  in  chloroform. 
On  hydrolysis  of  the  octa-acetates,  neolactose  is 
obtained  as  a  dextrorotatory  syrup,  which  could  not 
be  crystallised  and  on  acetylation  regenerated  the 
acetates.  Acid  hydrolysis  yields  a  lsevorotatory 
solution,  and  neolactose  is  assigned  the  structure 
d-galaetosido-cZ-altrose.  R.  Brightman. 

Relations  between  rotatory  power  and  struc¬ 
ture  in  the  sugar  group.  XVI.  Conversion  of 
cellobiose  into  another  disaccharide,  celtrobiose, 
by  the  aluminium  chloride  reaction.  Chloro- 
acetylceltrobiose.  C.  S.  Hudson  (J.  Amer.  Chem. 
Soc.,  1926,  48,  2002 — 2004). — Cellobiose  when  treated 
with  aluminium  chloride  in  chloroform  (cf.  preceding 
abstract)  yields  cellobiose  a-ehloroacetate  and  about 
13%  of  an  isomeric  dihexose  chlorohepta-acetate, 
C26H35017C1,  m.  p.  137 — 138°,  decomp,  at  155 — 
165°,  [a]g  4“59'2°  in  chloroform,  which  on  hydrolysis 
with  0-5N-hydrochloric  acid  at  98°  yields  a  strongly 
lcevorotatory  solution.  The  name  celtrobiose  is  pro¬ 
posed  for  the  new  dihexose.  R.  Brightman. 

Biochemical  synthesis,  using  almond  emul- 
sin,  of  a-ethyl-f-arabinoside.  M.  Bridel  and 
C.  Beguin  (Bull.  Soc.  Chim.  biol.,  1926,  8,  469 — 
480). — See  this  vol.,  501. 

Carbohydrates.  TV.  Synthesis  of  a-glucos- 
ides.  P.  Brigl  and  H.  Keppler  (Ber.,  1926,  59, 
[J5],  1588 — 1591). — a-Chloro-ys£-triaeetyl-[3-trichloro- 


942 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


acetylglucosc  (cf.  Brigl,  A.,  1923,  i,  442),  which 
certainly  belongs  to  the  (3-series,  appears  by  reason 
of  its  greater  stability  to  be  a  more  suitable  material 
than  ^(formerly  a) -acetylchloroglucose  (cf.  Schlubach, 
this  vol.,  600)  for  the  synthesis  of  a-glucosides.  It 
is  converted  by  silver  carbonate  in  boiling  methyl 
alcoholic  solution  into  a  mixture  of  a-methylglucoside 
(75%)  and  (3-methylglucoside  (25%) ;  in  cold  solution, 
the  yield  of  a-methylglucoside  sinks  to  54%. 

H.  Wren. 

Violutoside,  a  methyl  salicylate  glucoside 
extracted  from  Viola  cornuta,  L.  P.  Picard 
(Bull.  Soc.  Chim.  biol.,  1926,  8,  568 — 576). — See  this 
vol.,  715. 

Transformation  of  monomethylfructose  into 
derivatives  of  y-fructose.  C.  F.  Allpress  (J.C.S., 
1926,  1720—1722). — The  monomethylfructose  pre¬ 
pared  from  a-fructose  diisopropylidene  ether  is  con¬ 
verted  into  methyl-y-methylfructoside,  which  on 
complete  methylation  and  subsequent  hydrolysis 
yields  tetramethyl-y-fructose.  From  this  it  is 
deduced  that  the  free  methyl  group  in  a-fructose 
diisopropylidene  ether  occupies  the  3-position,  and 
not  the  6-position  assigned  to  it  by  Irvine  and  Hynd 
(J.C.S.,  1909,  95,  1220).  A  crystalline  monomethyl- 
methylfrudoside,  m.  p.  143°,  [a]D  — -34-60  (in  ethyl 
alcohol),  has  been  isolated  and  is  believed  to  possess 
the  normal  form.  C.  J.  Still. 

Hydrolysis  of  starch  by  acids.  D.  R.  Nanji 
and  R.  G.  L.  Beazeley. — See  B.,  1926,  685. 

Constitution  of  cellulose.  H.  Pringsheim,  J. 
Leibowitz,  A.  Schreiber,  and  E.  Kasten  (Annalcn, 
1926,  449,  163 — 178). — By  heating  cellulose  tri¬ 
acetate  in  naphthalene,  the  agglomerate  molecule  is 
gradually  broken  dovni,  the  mol.  wt.  becoming  1000 — 
2000  by  mild  treatment,  and  finally  after  H  hrs. 
at  235°  in  10  parts  of  naphthalene  a  mol.  wt.  of  288, 
i.e.,  corresponding  with  anhydroglucose  triacetate, 
is  reached.  Other  solvents  of  high  b.  p.  are  also 
effective.  The  “  de-association  ”  is  accompanied 
by  increased  solubility  in  acetone  etc.  and  diminished 
viscosity  of  the  solutions,  but  there  is  no  change  in 
optical  properties.  Hydrolysis  of  the  final  product 
with  a  small  excess  of  2 — 3i\7-alcoholic  ammonia 
removes  acetyl  groups  as  acetamide  and  gives  an 
anhydroglucose  to  which  the  name  cellosan  is  assigned 
(cf.  Karrer,  A.,  1922,  i,  435).  Cellosan  is  soluble 
in  water,  but  the  solution  at  temperatures  above 
or  below  73 — 80°  is  colloidal.  Determination  of 
mol.  wt.  at  73 — 80°  (the  temperature  of  minimum 
viscosity)  by  the  Barger-Rast  method  gives  162 
(Cf(H10O5).  Acetolysis  by  Karrer’s  method  (A., 
1923,  i,  23)  converts  cellosan  into  cellobiose  octa- 
acetate,  m.  p.  223°,  whilst  fermentation  with  dialysed 
malt  extract  yields  dextrose  quantitatively.  The 
results  indicate  that  cellulose  is  an  agglomerate  of 
simple  cellosan  molecules  and  place  Hess’  theory 
of  the  constitution  of  cellulose  on  an  experimental 
foundation.  The  term  “  molecular  valency  ”  is 
suggested  in  place  of  “  subsidiary  valency  ”  to 
connote  a  type  of  linking  which  has  no  effect  on 
optical  activity.  C.  Hollins. 


Soluble  cellulose  esters  of  the  higher  fatty 
acids.  H.  Gault  and  P.  Ehrmann  (Bull.  Soc. 
chim.,  1926,  [iv],  39,  873 — 883). — -The  esters  obtained 
by  the  action  of  pyridine  and  an  acid  chloride  on 
mercerised  or  “  viscose  ”  cellulose,  like  those  pre¬ 
pared  by  Grim  and  Wittka  (A.,  1922,  i,  114)  and 
Karrer  (A.,  1923,  i,  276)  from  unmodified  cellulose, 
are  insoluble  in  most  organic  solvents.  “  Cupram- 
monium  ”  cellulose,  however,  affords  30 — 40%  and 
Girard’s  hydrocellulose  70 — 90%  of  soluble  esters. 
The  yield  of  soluble  product  varies  directly  with  the 
degree  of  degradation  of  the  cellulose  and  inversely 
with  the  mol.  wt.  of  the  acid  chloride.  Prepared 
from  Girard’s  hydrocellulose,  the  monolaurate ,  mono- 
palmitate,  and  monostearate  form  amorphous  powders, 
softening  at  180 — 200°,  which  are  gelatinised  but  not 
dissolved  by  solvents.  The  dilaurate,  dipalmitate, 
and  disiearate,  softening  at  85 — 90°,  100°,  and  85 — 
90°,  respectively,  and  the  trilaurate,  tripalmitate,  and 
tristearate,  softening  at  90°,  80°,  and  75°,  are  all 
soluble  in  organic  liquids,  especially  in  the  benzenoid 
hydrocarbons,  from  which  they  are  deposited  as  soft 
films.  Similarly,  the  laurate  and  palmitate  of  cellulose 
dinitrate  and  of  cellulose  diacetate  have  been  pre¬ 
pared.  These  resemble  the  foregoing  esters  in 
solubility  and  are  chemically  very  resistant. 

H.  E.  F.  Notton. 

Amidation  of  cotton.  P.  Karrer  and  W. 
Weheli. — See  B.,  1926,  659. 

Action  of  organo-magnesium  compounds  on 
aliphatic  dialkylamides.  M.  Montagne  (Compt. 
rend.,  1926,  183,  216 — 21S). — Magnesium  ethyl 
bromide  reacts  with  butyrdiethylamide,  giving  y-di- 
ethylamino-y-ethylhexane,  b.  p.  98°/18  mm.  {pier ate, 
m.  p.  97°,  chloroaurate,  m.  p.  82°,  chloroplatinate,  m.  p. 
175°),  whilst  magnesium  methyl  iodide  gives  fi-diethyl-# 
amino-^-methylpentane,  b.  p.  170°/760  mm.  {pier ate, 
m.  p.  124°,  chloroaurate,  m.  p.  82°,  chloroplatinate, 
m.  p.  207°) ;  the  hydrochloride  when  heated  yields 
diethylamine  hydrochloride  and  $ -methyl- is? -pentene. 
(3-Diethylamino-p-methylpentane  may  be  synthesised 
by  the  Hoffmann  degradation  of  aa-dimethylvaler- 
amide  and  diethylation  of  the  base  obtained.  Mag¬ 
nesium  methyl  iodide  reacts  with  butyrdimethyl- 
amide,  giving  $-dimethylammo-$-methylpentane,  b.  p. 
140 — 142°/760  mm.  {pier ate,  m.  p.  214°,  chloro¬ 
aurate,  m.  p.  103°,  chloroplatinate,  decomp,  above 
230°).  L.  F.  Hewitt. 

Synthesis  of  AT-alkylideneamino-acids  and 
their  transformation  by  hydrogenation  into 
Ar-alkylamino-acids.  H.  Scheibler  and  H.  Neef 
(Ber.,  1926,  59,  [B],  1500— 1511).— Addition  of 
potassium  cyanide  to  a  well-cooled  aqueous  solution 
of  sodium  formaldehyde-bisulphite  and  ethyl  amino- 
acetate  affords  ethyl  cyanomethylaminoacetate,  which, 
with  an  alcoholic  solution  of  sodium  ethoxide  and 
hydroxide,  yields  sodium  methyleneaminoacetate, 
CH2iN-CH2,C02Na  (corresponding  barium,  copper, 
and  nickel  salts).  It  is  reduced  by  sodium  and  alcohol 
to  methylaminoacetic  acid,  which  is  also  prepared 
by  reducing  methyleneaminoacetonitrile  and  hydro¬ 
lysis.  of  the  product.  Similarly,  sodium  formalde¬ 
hyde-bisulphite,  ethyl  a-aminopropionate,  and  potass¬ 
ium  cyanide  give  ethyl  a-cyanomethylaminopropionate. 
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transformed  into  sodium  a-ynethyleneaminopropionale 
(corresponding  barium  and  copper  salts),  which  is 
reduced  to  a-methylaminopropionic  acid  {copper  salt). 
Ethyl  a-cyanoethylaminoacetate,  sodium  ethylidene- 
aminoacetate,  and  ethylaminoacetic  acid  hydrochloride, 
m.  p.  179-5°,  are  described.  Ethyl  a -cyanomethyl- 
amino-$-p-hydroxyphenylpropionate,  from  tyrosine 
ester,  sodium  formaldehyde-bisulphite,  and  potassium 
cyanide,  yields  sodium  a-methyleneamino-fi-p-hydroxy- 
phenylp rop ionate,  which  could  only  be  hydrogenated 
incompletely.  Sodium  benzaldehyde-bisulphite  and 
ethyl  (3-aminobutyrate  afford  ethyl  ficc' -cyanobenzyl- 
amino-n-butyrate,  CHPh(CN)-NH-CHMe-CH2-C02'Et 
[ hydrochloride ,  m.  p.  132 — 134°  (corr.)],  which  is 
converted  into  sodium  $-benzylideneamino-n-butyrate, 
which  suffers  hydrolysis  when  reduced  in  alkaline 
solution.  Sodium  formaldehyde-bisulphite,  ethyl 
aa'-iminodipropionate,  and  potassium  cyanide  yield 
ethyl  cyanomethyl-ax' -iminodipropionate  ( hydrochloride , 
m.  p.  256 — 258°  after  softening),  which  is  reduced 
to  aa' -carboxymethyliminodipropionic  acid,  m.  p. 
232°  (corr.)  ( copper  salt).  The  product  of  the  action 
of  acetic  anhydride  on  sodium  benzylideneamino- 
acetate  [regarded  by  Sclieibler  and  Baumgarten  (A., 
1922,  i,  655)  as  iV-acetyl-A-benzylidcnebetaine  and 
by  Bergmann,  Ensslin,  and  Zervas  (A.,  1925,  i,  890) 
as  3-acetyl-2-phenyloxazolid-5-one]  is  converted 
by  anhydrous  ammonia  into  ammonium  acetate, 
aminoacetamide,  and  benzaldehyde,  and  by  aniline 
into  benzylideneaniline  and  aceturanilide ;  it  is  there¬ 
fore  the  mixed  anhydride,  CHPh!N-CH2-CO-OAc,  of 
benzylideneaminoacetic  and  acetic  acids.  H.  Wren. 

Activation  of  hydrogen  by  iron.  S.  Toda 
(Biochem.  Z„  1926,  172,  34— 35).— When  all  the 
reagents  in  the  reaction  of  cysteine  (by  neutralising 
cysteine  hydrochloride  with  ammonia  to  about 
Pn  8)  with  methylene-blue  are  carefully  freed  from 
iron,  the  time  for  decolorisation  is  very  much  longer 
than  when  ordinary  reagents  are  used.  Addition  of 
very  small  quantities  of  iron  greatly  accelerates  the 
reaction.  H.  I.  Coombs. 

Transposition  of  groups.  E.  E.  Blaise  and 
J.  Miliotis  (Compt.  rend.,  1926,  183,  218 — 220). — 
Ethoxyurethanes  are  obtained  from  ethoxyacetamide 
by  the  action  of  bromine  in  the  presence  of  sodium 
derivatives  of  alcohols  by  means  of  a  Hoffmann 
rearrangement.  Methyilethoxymethrylur  ethane,  b.  p. 
97°/16  mm.,  and  ethylethoxiymethylur ethane,  b.  p. 
105°/16  mm.,  are  obtained  in  100%  and  80%  yield, 
respectively,  and  when  treated  with  dilute  hydro¬ 
chloric  acid  give  formaldehyde,  ethyl  alcohol, 
and  methyl  or  ethyl  carbamate.  The  carbamate 
formed  reacts  with  formaldehyde,  giving  methylene- 
diurethanes.  L.  F.  Hewitt. 

Methylguanidine  picrate.  R.  Kapeller  (Ber., 
1926,  59,  [H],  1652). — The  compound,  decomp.  285°, 
obtained  from  dicyanodiamide,  methylamine  hydro¬ 
chloride,  and  picric  acid  (cf.  Werner  and  Bell, 
J.C.S.,  1922,  121,  1790)  is  not  methylguanidine 
picrate.  H.  Wren. 

Preparation  of  aqueous  thiocyanic  acid.  W. 
Gluud,  K.  Keller,  and  W.  Klempt  (Ber.,  1926, 
59,  [B],  1384 — 1386).— Water  (10  c.e.),  ammonium 


sulphate  (40  g.),  and  concentrated  sulphuric  acid 
(30  c.e.)  are  heated  at  60°  and  20 — 30  mm.  pressure 
in  a  Claisen  flask.  As  soon  as  distillation  commences, 
dilute  sulphuric  acid  (100  g.  of  96%  acid  diluted  to 
120  c.c.  with  water)  and  ammonium  thiocyanate 
solution  (25% ;  300  c.c.)  are  added  at  equivalent 
rates  in  such  a  manner  that  the  volume  of  liquid 
in  the  flask  remains  approximately  constant.  Aqueous 
thiocyanic  acid  (18 — 20%)  collects  in  a  well-cooled 
receiver  in  96 — 100%  yield.  Solutions  containing 
up  to  5%  of  thiocyanic  acid  may  be  regarded  as 
stable,  whereas  stronger  solutions  decompose  appre¬ 
ciably  in  a  few  days  when  preserved  in  closed  con¬ 
tainers.  H.  Wren. 

Supposed  isomeride  of  methyleneaminoaceto- 
nitrile.  Methylenebisiminodiacetonitrile.  M. 
DELkpiNE  (Compt.  rend.,  1926,  183,  60 — 62 ;  cf. 
A.,  1924,  i,  625). — The  substance  of  m.  p.  86°  described 
as  an  isomeride  of  methyleneaminoacetonitrile  (m.  p. 
129°)  is  methylenebisiminodiacetonitrile, 

CH2[N (CH2-CN)2]2,  losing  two  thirds  of  its  nitrogen 
on  hydrolysis  with  alkali  and  yielding  with  hydrogen 
chloride  in  ethyl  alcohol  iminodiacetonitrilc  hydro¬ 
chloride  and  diethylformal.  The  structure  is  also 
confirmed  by  synthesis  from  iminodiacetonitrile  and 
formaldehyde  in  presence  of  hydrochloric  acid. 

G.  M.  Bennett. 

Action  of  ethylcarbylamine  on  heavy-metal 
catalysis.  S.  Toda  (Biochem.  Z.,  1926, 172, 17 — 30). 
— Ethylcarbylamine  inhibits  the  oxidation  of  cysteine, 
but  this  is  restored  by  the  addition  of  iron  or  in  a  less 
degree  by  copper.  Valeronitrile  has  no  such  action. 
Ethylcarbylamine  also  inhibits  the  oxidation  of  lsevul- 
ose  in  phosphate  solution  and  of  leucine  on  lisemin- 
charcoal.  This  latter  action  is  not  merely  due  to 
adsorption  on  the  surface  of  the  charcoal,  because, 
whereas  it  is  adsorbed  more  strongly  than  propionitrile 
and  less  strongly  than  valeronitrile,  its  activity  as 
an  inhibitor  of  oxidation  is  many  times  greater 
than  that  of  either.  Ethylcarbylamine  does  not  affect 
the  action  of  the  catalase  of  the  liver  of  rats  and  is 
about  one  tenth  as  toxic  as  prussic  acid. 

H.  I.  Coombs. 

Electron  displacement  in  carbon  compounds. 
TV.  Derivatives  of  benzene.  H.  J.  Lucas  (J. 
Amer.  Chem.  Soc.,  1926,  48,  1827—1838;  cf.  A., 
1925,  i,  769). — On  the  basis  of  four  assumptions, 
theoretically  reasonable,  it  is  shown  that  the  screening 
effect  of  electrons  offers  a  mechanism  for  electron 
displacement.  These  assumptions  do  not  harmonise 
with  the  view  that  the  atoms  in  a  molecule  are 
alternately  polarised.  As  a  consequence  of  the 
postulates,  the  displacement  of  an  orbit  in  one 
part  of  a  molecule  ( e.g .,  by  a  substituent)  must 
cause  displacement  of  the  other  orbits  in  the  molecule. 
Application  of  this  idea  to  Pauling’s  model  of  the 
benzene  molecule  leads  to  the  deduction  of  seven 
rules  of  substitution  which  conform,  in  general,  with 
the  known  facts.  The  ionisation  constants  of 
^-substituted  benzoic  acids  are  a  measure  of  the 
electron  attractions  of  the  substituent  radicals. 

S.  K.  Tweedy. 
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Effect  of  unsaturation  of  the  activity  of  alco¬ 
holic  hydroxyl.  I.  Action  of  allyl  alcohol  on 
benzene  in  the  presence  of  aluminium  chloride. 

R.  C.  Huston  and  D.  D.  Sager  (J.  Amer.  Chem.  Soc., 

1926,  48,  1955—1959;  cf.  A.,  1925,  i,  249).— Only 
those  aromatic  alcohols  in  which  the  hydroxyl 
group  is  attached  to  the  carbon  atom  adjacent  to 
the  ring  condense  with  benzene  in  the  presence  of 
aluminium  chloride.  The  saturated  aliphatic  alcohols, 
up  to  and  including  isoamyl  alcohol,  under  similar 
conditions  give  no  alkylbenzenes,  whereas  allyl 
alcohol  gives  a  16%  yield  of  allylbenzene,  together 
with  (3-chloropropylbenzene  (probably  from  the 
action  of  hydrogen  chloride  on  allylbenzene)  and  a 
little  afl-diphenylpropane,  b.  p.  277 — 2S0°/745  mm. 
The  latter  is  also  obtained  directly  from  allylbenz¬ 
ene,  aluminium  chloride,  and  benzene.  $y-Dibromo- 
propylbenzene  has  b.  p.  114 — 115°/5  mm.,  242 — 244°/ 
760  mm.  (decomp.),  df  1-62.  An  unsaturated  carbon 
atom  adjacent  to  the  alcoholic  group  thus  increases 
the  reactivity  of  the  hydroxyl  group  with  aluminium 
chloride.  R.  Brigiitman. 

Additive  compounds  of  sulphur  dioxide  and 
benzene.  C.  Mazzetti  and  F.  de  Caret  (Gazzetta, 
1926,  56,  34—36). — A  study  of  the  solvent  action 
of  sulphur  dioxide  on  benzene  and  of  the  system 
sulphur  dioxide-benzene.  The  diagram  shows  four 
marked  eutectics  and  three  maximum  points,  from 
which  the  formation  of  the  following  compounds, 
stable  at  low  temperatures,  is  deduced :  C6H6,S02, 
crystallising  point,  —15°;  CGH6,2S02,  —40°,  and 
CGH6,3S02,  —  52°.  S.  B.  Taelantyre. 

Hydrolysis  of  substituted  benzyl  chlorides  and 
the  theory  of  induced  alternate  polarities. 

S.  C.  J.  Olivier  and  G.  Berger. — See  this  vol.,  805. 

Structure  of  dialkylmethyl  and  benzyl  groups. 
A.  Steopoe  (Bui.  Chim.,  Soc.  Romana  Stiinte,  1925, 
28,  87 — 89). — The  apparent  exceptions  to  the  theory 
of  variable  affinity  observed  by  von  Auwers  and 
Pfuhl  (A.,  1925,  i,  1100)  may  be  explained  by  assuming 
that,  in  favourable  cases,  C-C  or  C'N  linkings  tend  to 
strengthen  themselves  at  the  expense  of  C-H  linkings, 
the  hydrogen  atoms  becoming  more  or  less  mobile. 

H.  E.  E.  Notton. 

Methyldiphenyls.  M.  Gomberg  and  J.  C.  Per- 
nert  (J.  Amer.  Chem.  Soc.,  1926,  48,  1372 — 1384; 
cf.  A.,  1924,  i,  1295). — In  the  preparation  of  diaryl 
compounds  by  the  action  of  aromatic  hydrocarbons 
on  diazonium  compounds,  it  is  generally  advantageous 
to  add  the  diazo-solution  to  a  mixture  of  the  hydro¬ 
carbon  with  sufficient  aqueous  alkali  to  form  the 
diazotate,  together  with  an  excess  of  alkali,  the 
amount  of  which,  for  optimum  results,  varies  with 
the  individual  preparation.  In  addition  to  the 
coupling  reaction,  reactions  also  take  place  whereby 
the  diazo-group  is  replaced  by  hydrogen,  or,  by 
less  complete  reduction,  is  converted  into  an  azo- 
compound. 

Condensation  of  toluene-p-diazonium  chloride  with 
benzene  affords  4-methyldiphenyl,  m.  p.  47-7°  (cf. 
Kliegl  and  Huber,  A.,  1920,  i,  835),  b.  p.  267—268° 
(22%),  and  a  hydrocarbon,  m.  p.  249—250°,  probably 
p-di-p-tolylbenzene.  Diazotised  o-toluidine  yields 


similarly  2-methyldiphenyl  (8%)  as  well  as  indazole 
(cf.  Bamberger,  A.,  1899,  i,  543),  whilst  diazotised 
aniline  and  toluene  yielded  mixtures  of  2-  and 
4-methyldiphenyl.  Bromination  of  4-methyldiphenyl 
in  carbon  tetrachloride  affords  4-bromo-4'-methyl- 
diphenyl,  m.  p.  133°,  b.  p.  314 — 315°  (cf.  Carnelley 
and  Thomson,  J.C.S.,  1885,  47,  5SS;  1S87,  51,  87). 
This  is  obtained,  together  with  4i-bromo-2'  -methyl- 
diphenyl,  b.  p.  303 — 305°,  by  coupling  p-bromo- 
diazobenzene  with  toluene,  or,  together  with  2-bromo- 

-methyldiphenyl,  b.  p.  301 — 303°,  by  coupling 
diazotised  p-toluidine  with  bromobenzene.  4 -Bromo- 
diphenylA' -carboxylic  acid,  m.  p.  304°,  2-bromo- 
diphenyl-i' -carboxylic  acid,  m.  p.  242°,  and  i-bromo- 
diphenyl-2' -carboxylic  acid,  obtained  by  the  oxidation 
of  the  above  corresponding  methyl  derivatives,  are 
described.  The  last-named  acid  was  converted,  by 
the  action  of  aluminium  chloride  on  the  acid  chloride 
(cf.  Scholl  and  Seer,  A.,  1913,  i,  56),  into  2-bromo- 
fluorenone,  m.  p.  149°  (cf.  Schmidt  and  Bauer,  A., 
1906,  i,  25).  4^-Chloro  A' -methyldiphenyl,  m.  p.  122°, 
and  2-chloroA' -methyldiphenyl,  b.  p.  288 — 290°,  were 
obtained  as  above  from  p-toluidine  and  chloro¬ 
benzene.  When  diazotised  p-toluidine  is  condensed 
with  nitrobenzene,  4-nitro-4'-methyldiphenyl,  m.  p. 
141°,  is  obtained  (cf.  Carnelley,  J.C.S.,  1876,  29,  20), 
the  structure  of  which  was  established  by  conversion, 
through  the  amine  and  Sandmeyer  reaction,  into 
the  above  4-bromo-4'-methyldiphenyl.  The  following 
diphenyl  derivatives  were  prepared  by  the  above 
general  reaction  :  3 -methyldiphenyl,  b.  p.  267 — 269°; 
4  : 4'-ditolyl,  m.  p.  121°  (cf.  Ullmann  and  Meyer, 
A.,  1904,  i,  725);  2:4 '-ditolyl,  b.  p.  273—276°; 

2-bromoA-methyldiphenyl,  b.  p.  301 — 303°;  and 
4- bromo-2-methyldiphenyl ,  b.  p.  303 — 304°.  2-Bromo- 
diphcnyl-4-carboxylic  acid,  m.  p.  215 — 216°,  and 
4- oromodiphenyl-2-carboxylic  acid,  m.  p.  161 — 162°, 
are  described.  The  latter  is  converted  into  2-bromo- 
fluorenone  on  distillation. 

k-p-Tolylbenzophenone,  m.  p.  129 — 130°,  obtained 
from  benzoyl  chloride  and  4-methyldiphenyl,  affords, 
on  reduction,  ^-p-tolylbenzhydrol,  m.  p.  96-5 — 97°, 
and,  when  treated  with  magnesium  phenyl  bromide, 
i-p-tohyltriphenylcarbinol,  m.  p.  95 — 96°  ( chloride , 
m.  p.  122°;  methyl  ether,  m.  p.  110°;  ethyl  ether, 
m.  p.  130 — 131°),  converted  into  4-p -iolyltriphenyl- 
methane,  m.  p.  131°,  4-p -tolyltriphenyhnethyl,  and 
i-p-tolyltriphenyhnethyl  peroxide,  m.  p.  169 — 170° 
(decomp.).  Treatment  of  4-p-tolylbenzophenone  with 
magnesium  a-naphthyl  bromide  affords  4-p -tolyl- 
diphenyl-v.-naphthylcarbinol,  m.  p.  130 — 135°  with 
loss  of  benzene  of  crystallisation,  or  m.  p.  186°, 
solvent-free.  The  corresponding  chloride,  m.  p.  192°, 
methane,  m.  p.  171°,  and  methyl  peroxide,  m.  p.  128 — 
129°  (decomp.),  are  described.  E.  G.  Willson. 

Reaction  between  magnesium  benzhydryl 
chloride  and  methyl  sulphate.  H.  Gilman  and 
J.  E.  Kerby  (J.  Amer.  Chem.  Soc.,  1926,  48,  1733 — 
1736). — When  benzhydryl  chloride  is  added  to 
magnesium  in  ethereal  suspension  in  presence  of  a 
trace  of  iodine,  an  immediate  precipitate  of  tetra- 
phenylethane  is  produced,  and  this  product  is 
eventually  obtained  in  a  yield  of  95-5  % .  Subsequent 
addition  of  methyl  sulphate,  however,  affords,  in 
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addition,  a  trace  of  aa'-diphenylethanc,  indicating 
the  presence  of  magnesium  benzhydryl  chloride. 
Diphenylacetic  acid  can  be  obtained  in  32-5%  yield 
by  adding  benzhydryl  chloride  to  magnesium  in 
ethereal  suspension  in  presence  of  carbon  dioxide. 

F.  G.  Willson. 

Coloured  hydrocarbon — ruhrene.  C.  Moureu, 
C.  Dufraisse,  and  P.  M.  Dean  (Compt.  rend.,  1926, 
182,  1440 — 1443) .— Diphenylphenylacctylenylmethyl 
chloride,  CPhiC-CPh.2Cl  (A.,  1923,  i,  921),  when 
heated  in  a  vacuum,  loses  hydrogen  chloride  to  give 
an  orange-red  hydrocarbon,  rubrene,  C42H28,  m.  p. 
331°.  Rubrene  quickly  takes  up  bromine  in  chloro¬ 
form  solution,  forming  several  compounds  with 
very  high  m.  p. ;  in  daylight  it  takes  up  oxygen 
from  the  air,  becoming  colourless,  and  presumably 
forming  a  peroxide.  A  benzene  solution  of  rubrene 
has  an  intense  yellow  fluorescence. 

B.  W.  Anderson. 

Dissociable  peroxide  of  rubrene.  C.  Moureu,  C. 
Dufraisse,  and  P.  M.  Dean  (Compt.  rend.,  1926, 182, 
1584 — 1587 ;  cf.  preceding  abstract). — The  presumed 
molecular  compound,  rubrene  peroxide,  crystallised 
from  benzene,  m.  p.  about  190°,  decomposes  when 
heated  with  almost  quantitative  regeneration  of 
rubrene,  free  oxygen,  and  solvent.  M.  Clark. 

Rubrene  peroxide.  C.  Moureu,  C.  Dufraisse, 
and  C.  L.  Butler  (Compt.  rend.,  1926,  183,  101 — 
105;  cf.  preceding  abstracts). — Rubrene  is  oxidised 
under  the  influence  of  visible  radiation  from  an  arc 
or  incandescence  lamp  when  the  hydrocarbon  is  com¬ 
pletely  or  only  partly  dissolved  in  a  solvent.  The 
failure  of  the  reaction  in  water  or  acetic  acid  is  due 
to  the  insolubility  of  rubrene  in  these  liquids,  and 
not  to  any  specific  inhibiting  influence.  When 
benzaldehydo  or  propaldehyde  is  used  as  solvent, 
the  reaction  proceeds  in  preference  to  the  oxidation 
of  the  solvent.  The  yellowish-green  fluorescence  of 
rubrene  vanishes  when  the  oxidation  is  complete, 
but  with  impure  rubrene  an  intense  violet  fluorescence 
remains,  due  to  a  substance,  m.  p.  477°  (corr.). 

The  reaction  is  retarded  by  quinol,  pyrocatechol, 
and  their  monomethyl  ethers  and  by  iodine,  the 
effect  being  chemical,  and  not  due  to  absorption  of 
light.  When  rubrene  peroxide  is  suddenly  heated 
at  180 — 190°,  either  in  the  dry  solid  state  or  in 
solution  in  vaseline,  benzaldehyde,  or  pentachloro- 
ethane,  it  emits  a  greenish-yellow  light  for  several 
minutes,  during  which  the  peroxide  is  dissociated 
and  red  rubrene  is  regenerated.  The  reaction  is 
thus  reversible  with  respect  to  the  photochemical 
effect.  G.  M.  Bennett. 

Dipbenyl  series.  I.  Isomeric  4  :  4'-dicbloro- 
3  :  3'  (2  :  3'?)-  and  3  : 5'-dinitrodipbenyls.  H.  H. 
Hodgson  and  F.  C.  Gorowara  (J.O.S.,  1926,  1754 — 
1759). — By  decomposition,  with  cuprous  chloride 
in  the  cold,  of  the  diazo-compound  prepared  from 
3  :  3'(2  :  5'  ?)-dinitrobenzidine,  there  is  produced  4  :  4'- 
dichloro-3  :  3'(2  :  5'  ?)-dinitrodiphenyl,  m.  p.  129° 
[Cain,  Coulthard,  and  Micklethwait  (J.C.S.,  1912, 
101,  2298;  1913,  103,  2074)  give  m.  p.  111—112°]. 
The  direct  nitration  of  4  :  4'-dichlorodiphenyl  gives  a 
product  having  a  considerably  higher  m.  p.  (com¬ 


pletely  molten  at  140°,  after  sintering  at  133'5°) 
and  regarded  as  4  :  4'-dichloro-3  :  3'(2  :  5'  ?)-dinitro- 
diphenyl.  Both  products  yield  the  same  4-chloro-4'- 
aminodinitrodiphenyl  when  heated  at  a  high  temper¬ 
ature  with  excess  of  alcoholic  ammonia. 

4  :  4' -Dichloro-Z  :  5' -dinitrodiphenyl,  m.  p.  237°, 
is  obtained  by  the  addition  of  cuprous  chloride 
solution  to  a  solution  of  diazotised  4-chloro-3-nitro- 
aniline.  3  :  5' -Dinitro-i' -amino -i-hydroxydiphmyl, 
decomp.  240 — 260°,  is  formed  by  hydrolysis  of  3  :  5'- 
dinitrodiacetylbenzidine.  C.  J.  Still. 

Breakdown  of  substituted  guanidines  at  a 
high  temperature.  R.  Klingner  (Z.  physiol. 
Chem.,  1926, 155,206 — 239). — as-Triphenylguanidine, 
m.  p.  134°  (corr.)  [lit.  131°],  reacts  with  an  excess 
of  boiling  aniline,  giving  diphenylamine,  triphenyl- 
dicarbimide,  s-triphenylguanidine,  and  ammonia. 
The  reaction  is  explained  by  the  annexed  scheme  : 
NHPh-C(NPh),:NH  — >•  NHPh2+NHPh-CN ; 
NHPlrCN +NH2Ph  ->  (NHPh)2C:NH  C(NPh)2 
+NH3;  C(NPh)2+NH2Ph  ->  (NHPh)2C:NPh ; 

C(NPh)2+NHPh-CN  ->  NPh:C<^[j>C:NH. 

The  initial  breakdown  into  diphenylamine  and 
phenylcyanamide  is  conditioned  by  heat  only;  in 
the  presence  of  aniline  an  almost  quantitative  yield 
of  diphenylamine  is  obtained,  the  phenyleyanamide 
being  removed  from  the  sphere  of  action  by  poly¬ 
merisation.  A  crystalline  product,  C2GH22N6,  m.  p. 
204 — 214°,  is  described.  In  presence  of  excess  of 
diphenylamine,  as-triphenylguanidine  is  not  decom¬ 
posed  at  the  temperature  of  boiling  aniline.  The 
alternative  breakdown  to  diphenyleyanamide  and 
aniline  requires  a  much  higher  temperature.  When 
5-diphenylguanidine  is  heated  with  an  excess  of 
boiling  aniline,  s-triphenylguanidine  is  obtained 
through  intermediate  formation  of  diphenylcarbo- 
di-imide  (cf.  Rathke,  Ber.,  1887,  20,  1067).  Decom¬ 
position  of  the  diphenylguanidine  into  aniline  and 
phenylcyanamide  is  prevented  by  the  presence  of 
excess  of  aniline.  Alternative  reaction  of  diphenyl- 
carbodi-imide  with  phenyleyanamide  from  the  initial 
breakdown  explains  the  formation  of  triphenyldi- 
carbimide. 

When  Nbf'-a.-naphthyhbenzylguanidine,  m.  p.  121° 
(hydrochloride,  m.  p.  197 — 198°),  is  heated  with  a 
sixfold  excess  of  benzylamine  in  a  sealed  tube  at 
220 — 230°,  di-a.-naphthylbenzyldicarbimide  (III)  (hydro¬ 
chloride,  unmelted  at  290°;  sulphate,  m.  p.  210°)  and 
s-a-naphthyldibenzylguanidine  (IV),  sinters  50 — 
51°,  m.  p.  54 — 55°  (hydrochloride,  sinters  194 — 
195°,  m.  p.  197 — 198°),  are  obtained.  The  reaction 
scheme  is  analogous  to  that  for  as-triphenylguanidine  : 

nh(c7h7)-c(nh-c10h7):nh  ->  n(c10h7):c:n-c7h7 

+NH3  (I)  or  NH(C10H7)-CN+NH2-C7H7  (II); 

n(O10h7):c:n-c7h7+nh(C10h7)-cn 
nr:c<^>c:nh  (iii);  n(c10h7):c:n-c7h7+ 
nh2-c7h7  ->  nh(c10h7)-C(nh-o7h7):n-c7h7  (iv). 

The  initial  breakdown  according  to  reaction  (II) 
proceeds  less  readily  in  presence  of  a  tenfold 
excess  of  amine,  with  consequent  increase  in  the  yield 
of  the  substituted  guanidine  and  decrease  in  the 
yield  of  dicarbimide.  When  AW'-a-naphthylbenzyl- 
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guanidine  is  heated  alone  at  240°  in  a  stream  of 
nitrogen,  a  greatly  increased  yield  of  the  dicarbimide, 
together  with  ammonia,  benzylamine,  and  a  little 
a-naphthylcyanamide,  is  obtained.  It  is  clear  from 
these  experiments  that  amine-replacement  in  sub¬ 
stituted  guanidines  does  not  take  place  through 
intermediate  formation  of  a  tetra-aminomethane 
derivative,  which  is  subsequently  decomposed.  The 
following  are  described  :  Triphenyldicarbimide 
+EtOR,  m.  p.  60 — 69°,  anhyd.,  m.  p.  155°  (cf. 
Rathke,  loc.  cit.,  m.  p.  70 — 74°) ;  x-naphthylcyan- 
aniide,  m.  p.  135°;  benzylcyanamide,  m.  p.  43°; 
a  -  nap  hthylg  uanidine,  m.  p.  129 — 130°  ( nitrate ,  m.  p. 
196 — 197°);  as -diethylguanidine  ( hydrobromide , 
+2H20,  m.  p.  50°,  anhyd.,  sinters  46°,  m.  p.  75 — 80°; 
sulphate,  sinters  280°,  decomp.  287°;  picrale,  m.  p. 
224 — 225°) ;  NN' -pkenyl-p-anisylguanidine,  m.  p. 
132 — 133° ;  s-phenyl-0-anisyl-a.-naphthylguanidine 
{sulphate,  m.  p.  184—185°) ;  &-methylethylallylquan- 
idine  {sulpihate,  m.  p.  190°).  M.  Clark. 

Action  of  nitrous  acid  on  p-iododimethyl- 
aniline.  M.  F.  Aitkin  and  T.  H.  Reade  (J.C.S., 
1926,  1896 — 1897). — p-Iododimethylaniline,  which 
suffers  no  displacement  of  iodine  with  boiling  alcoholic 
potassium  hydroxide,  sodium  ethoxide,  potassium 
phthalimide,  or  cold  4W-sulphuric  acid,  is  decom¬ 
posed  by  sodium  nitrite  and  4iV-sulphuric  acid  into 
iodine  (none  with  silver  nitrite),  p-nitrodimethyl- 
aniline,  m.  p.  163°,  and  i-iodo-2-nitrodimethylaniline, 
m.  p.  60-5°,  which  is  also  obtained  as  the  hydrochloride 
from  iodine  monochloride  and  o-nitrodimethylaniline 
(sulphate,  m.  p.  168°,  and  not  126 — 127°,  as  given  by 
Wcissenberger,  A.,  1912,  i,  690).  Koch’s  compound, 
m.  p.  67-5°  (Ber.,  18S7,  20,  2460),  is  also  produced 
by  brominating  o-nitrodimethylaniline  and  is  probably 
4-bromo-2-nitrodimethylaniline.  The  iododimethyl- 
aniline,  m.  p.  79-5°,  of  Weber  (Ber.,  1877,  10,  765 ; 
Reade  and  Sim,  J.C.S.,  1924,  125,  158)  is  the  4-iodo- 
compound.  J.  S.  H.  Davies. 

Orienting  influence  of  free  and  bound  ionic 
charges  on  attached  simple  or  conjugated  un¬ 
saturated  systems.  I.  Nitration  of  some  deriv¬ 
atives  of  benzylamine.  H.  R.  Ing  and  R.  Robin¬ 
son  (J.C.S.,  1926,  1655 — 1668). — Benzylamine  forms 
a  mixture  of  m-  and  p-nitro-derivatives,  whilst 
crystallisation  of  the  crude  nitration  product  of 
benzylammonium  nitrate  furnishes  the  p-nitro- 
isomeride,  and  not  the  m-nitro-isomeride  (cf.  Holmes 
and  Ingold,  A.,  1925,  i,  1142).  Further,  contrary 
to  the  statement  of  these  authors,  a  mixture  of  m- 
and  p-nitro- derivatives  is  formed  by  nitrating  benzyl¬ 
amine  at  100°,  and  diacetylbenzylamine  is  largely 
nitrated  in  the  p-position,  to  some  extent  in  the 
o-position,  and  possibly  to  some  extent  in  the 
m-position,  although  none  of  the  last  isomeride  was 
isolated.  Similarly,  phthalbenzylimide  nitrates  in  the 
o-  and  p-positions  in  the  benzyl  group.  On  the  other 
hand,  benzylpiperidinium  nitrate,  dibenzylmethyl- 
ammonium  nitrate,  -  and  benzyltrimethylammonium 
nitrate  are  largely  nitrated  in  the  m-position,  shoving 
that,  contrary  to  the  conclusions  of  Holmes  and 
Ingold,  it  is  the  benzylammonium  salts  that  are 
nitrated  in  the  m-position.  It  appears  that  the 
tendency  to  m-substitution  rises  in  the  series  benzyl¬ 


amine,  dibenzylamine  (the  yield  of  mm'-dinitro- 
derivative  claimed  by  Holmes  and  Ingold  is  much 
too  high),  benzylpiperidine.  The  results  obtained 
are  considered  in  terms  of  the  influence  of  an  ionic 
charge  on  a  conjugated  system  (cf.  Allan,  Oxford, 
Robinson,  and  Smith,  this  vol.,  397).  Benzyltri¬ 
methylammonium  nitrate,  m.  p.  151 — 160°,  o-nitro- 
benzyltrimethylammoniuin  perchlorate,  m.  p.  166°, 
m -nitrobenzyltrimethylammonium  nitrate,  m.  p.  251° 
(decomp.),  and  p-nilrobenzyltrimethylammonium 
nitrate,  m.  p.  211°  (decomp.),  derived  from  the  con¬ 
densation  products  of  alcoholic  trimethylamine  with 
benzyl  chloride,  o-  and  m-nitrobenzyl  chloride,  and 
p-nitrobenzyl  bromide,  respectively,  are  described. 
The  m-nitro-compound  is  identical  with  that  obtained 
by  nitrating  benzyltrimethylammonium  nitrate. 

J.  S.  H.  Davies. 

Separation  of  the  constituents  of  commercial 
xylidine.  G.  T.  Morgan  and  W.  J.  Hickinbottom. 
—See  B.,  1926,  656. 

Preparation  of  tertiary  amines  derived  from 
tertiary  alcohols.  M.  Sommelet  (Compt.  rend., 
1926,  183,  302 — 304). — Methyl  iodide  reacts  with  the 
methylimide  of  benzophenone  yielding  the  solid 
methiodide,  which  reacts  with  magnesium  methyl  iodide 
in  ethereal  solution,  giving  p -dimethylamino-$$-di- 
phenylethane,  b.  p.  167 — 168°/17  mm.,  m.  p.  44 — 44-5°, 
decomposed  by  boiling  acetic  anhydride,  giving 
aa-diphenyletliylene  and  dimethylacetamide,  and 
reacting  with  methyl  iodide,  giving  aa-diphenyl- 
ethylene,  tetramethylammonium  iodide,  and  the 
hydriodide  of  the  base.  L.  F.  Hewitt. 

Radicals  and  meri-quinonoid  compounds.  J. 
Piccard  (Ber.,  1926,  59,  [ B ],  1438— 1444).— So  far 
as  can  be  at  present  ascertained,  certain  meri- 
quinonoid  salts  derived  from  p-phenylenediamine 
and  the  majority  or  all  those  obtained  from  benzidine 
belong  to  the  quinhydrone  type  (p-form),  whereas 
certain  prepared  from  p-phenylenediamine  are  uni- 
molecular,  partly  oxidised  derivatives  of  the  parent 
base  (a-form).  Since  the  latter  contain  an  odd 
number  of  valencies,  they  must  be  regarded  as 
radicals  in  the  sense  of  Hantzsch’s  theory.  Weitz’s 
dictum  (this  vol.,  527)  that  “  all  men-quinonoid  salts 
are  to  be  regarded  as  unimolecular  and  hence  as 
radicals  ”  is  not  universally  applicable. 

H.  Wren. 

Orientation  effects  in  the  diphenyl  series.  II. 
Constitution  of  Bandrowski’s  dinitrobenzidine. 
R.  J.  W.  Le  FjWre  and  E.  E.  Turner  (J.C.S.,  1926, 
1759 — 1764). — Whereas  the  compound  described  by 
Strakosch  (Ber.,  1872,  5,  236)  is  3  :  5'(or  preferably 
3  :  3')-dinitrobenzidine,  the  dinitrobenzidine  in  ques¬ 
tion,  which  was  described  as  3  :  3'-dinitrobenzidine  by 
Bandrowski  (cf.  A.,  1888,  286 ;  Cain  and  others,  J.C.S., 
1912,  101,  2298;  1914,  105,  1444),  is  now  found 
to  be  the  2  : 3'-isomeride.  Further,  if  there  is 
isomerism  of  the  3  :  3'-3  :  5'  type  in  the  benzidine 
series  (Cain,  loc.  cit.),  the  second  isomeride  has  yet 
to  be  discovered.  2-Nitrodiacetylbenzidine,  m.  p.  above 
300°,  on  nitration  yields  2  :  3' -dinitrodiacetylbenzidine, 
m.  p.  220 — 222°,  which  furnishes  2  :  3' -dinitrobenzidine, 
m.  p.  236°  (Bandrowski,  m.  p.  233°),  with  sulphuric 
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acid,  whereas  with  concentrated  alcoholic  potassium 
hydroxide  a  different  product  is  obtained  by  possible 
loss  of  ammonia.  The  derived  4  :  4' -dibromo-2  :  3'- 
dinitrodiphenyl,  m.  p.  148°  (Cain,  m.  p.  137 — 138°), 
which  is  identical  with  the  nitration  product  of 
4  :  4'-dibromodiphenyl,  yields  ‘k-bromo-A  -piper  idino- 

2  :  Z'-dinitrodiphenyl,  m.  p.  137°.  4  :  4'-Dipiperidino- 

3  :  5'-dinitrodiphenyl  has  m.  p.  159 — 160°. 

J.  S.  H.  Davies. 

Relations  between  azoxy-compounds  and  di- 
azo-hydrates.  A.  Angeli  (Ber.,  1926,  59,  [B], 
1400 — 1403). — Although  the  existence  of  stereo- 
isomeric  diazo-compounds  in  general  is  not  called 
into  question,  the  differences  in  behaviour  of  the 
diazo-hydrates  is  satisfactorily  explained  by  the 
assumption  that  the  normal  and  isodiazotates  are 
structurally  and  not  configuratively  different. 

H.  Wren. 

Mechanism  of  the  reduction  of  azobenzene 
by  magnesium  organohalides.  H.  Gilman  and 
C.  E.  Adams  (J.  Amer.  Chem.  Soc.,  1926,  48,  2004 — 
2005). — Under  conditions  in  which  azobenzene  is 
converted  into  hydrazobenzene,  excess  of  magnesium 
phenyl  or  ethyl  bromide  is  without  action  on  tri- 
plienylhydrazine.  The  reaction  suggested  by  Busch 
and  Hobein  (A.,  1907,  i,  552)  does  not  therefore 
precede  that  proposed  by  Franzen  and  Deibel  (A., 
1905,  i,  843)  for  the  reduction  of  azobenzene  (cf.  A., 
1925,  i,  1336).  R.  Brightman. 

Hydrolysis  of  o-benzylideneaminophenyl 
acetate.  F.  Bell  and  J.  Kenyon  (J.C.S.,  1926, 
1893). — Aqueous  hydrolysis  of  o-benzylideneamino¬ 
phenyl  acetate,  m.  p.  93 — 96°  (prepared  by  acetylating 
o-benzylideneaminophenol),  into  benzaldehyde  and 
o-acetamidophenol,  m.  p.  202°,  illustrates  the  ease 
with  which  an  acyl  group  migrates  from  oxygen  to 
nitrogen.  Acid  hydrolysis  involves  the  loss  of  both 
acetic  acid  and  benzaldehyde.  J.  S.  H.  Davies. 

Preparation  of  phenacetin  from  p-chloronitro- 
benzene.  D.  H.  Richardson. — See  B.,  1926,  689. 

Alternating  effect  in  carbon  chains.  VH. 
Relative  directive  efficiencies  of  oxygen  and 
sulphur  in  aromatic  substitution.  E.  L.  Holmes, 
C.  K.  Ingold,  and  E.  H.  Ingold  (J.C.S.,  1926, 
1684 — 1690). — It  is  established  that  sulphur  has  a 
greater  op-directive  efficiency  than  oxygen  when 
these  atoms  are  in  the  neutral  state  and  directly 
attached  to  the  benzene  ring,  and  the  results  are 
discussed  in  terms  of  the  theory  previously  proposed 
(Ingold  and  Ingold,  this  vol.,  833 ;  Holmes  and  Ingold, 
ibid.,  831).  *S'-Methylthioguaiacol  nitrates  to  form 
more  than  S0%  of  the  3-m7ro-derivative  (OMe  =  1) 
b.  p.  144 — 146°/2  mm.,  which  yields  6-nitro- 2- 
methoxyphemjlmethylsulphone,  m.  p.  144 — 145°,  with 
fuming  nitric  acid.  2-Methoxyphenylmethylsulphone 
yields  on  nitration  Z-nitro-2-methoxyphenylmethyl- 
sulphone,  m.  p.  109°,  together  with  the  5 -nitro- 
isomeride,  m.  p.  149°,  which  is  also  obtained  by 
methylating  4:-nitroanisole-2-sulphinic  acid,  m.  p. 
134 — 136°,  prepared  from  4-nitro-o-anisidine  by  the 
Gattermann  reaction.  k-Nitro-2-methoxyphenyl- 
meihylsulphone,  m.  p.  163 — 164°,  is  obtained  from 
5-nitro-o-anisidine  either  by  conversion  as  above 


into  5 -nitroanisole-2- sulphinic  acid,  m.  p.  127 — 129°, 
followed  by  methylation,  or  by  successive  conversion 
into  5-nilrothioguaiacol,  m.  p.  80 — Sl°,  5-nitro-S- 
methylthioguaiacol,  m.  p.  about  95°,  by  methylation, 
A-nitro-2-methoxyphenyhnethylsulphoxide,  m.  p.  129 — 
130°,  by  oxidation,  followed  by  further  oxidation 
to  the  sulphone.  The  monobromination  of  iS'-mcthyl- 
thioguaiacol  furnishes  considerable  quantities  of  a 
dibromo-compound,  probably  the  3  :  5 -dibromo- 
derivative,  m.  p.  88 — 90°.  J.  S.  H.  Davies. 

Method  of  inserting  the  thioaryl  group. 
L.  G.  S.  Brooker  and  S.  Smiles  (J.C.S.,  1926, 1723— 
1729). — The  decomposition  of  aromatic  disulphoxides 
according  to  the  equation  :  R''S02‘SR"+Na[CHX2] 
=R'-S02Na.+R"-S-CHX2,  (I),  where  X  represents 
an  acetyl,  a  carbethoxyl,  or  cyano-group,  affords 
further  confirmation  of  their  thiolsulphonate  structure 
(A.,  1924,  i,  275;  1925,  i,  391,  1137).  There  is  no 

evidence  of  an  intramolecular  change  of  the  type  : 
R'-S02-SR"  R'-SO-SOR"  R'-S-S02R", 

since  only  one  sulphinic  acid  and  one  thioaryl  deriv¬ 
ative  is  obtained  from  disulphoxides  containing 
different  aromatic  groups,  the  sulphinic  acid  obtained 
being  the  one  from  which  the  disulphoxide  was 
synthesised.  The  reaction  (I)  is  extended  to  other 
substances  containing  a  labile  ketonic  or  enolic 
structure.  The  degree  of  substitution  by  the  thioaryl 
group  depends  on  the  nature  of  the  substance.  Thus, 
ethyl  phenylacetate,  phenylacetonitrile,  deoxybenzoin, 
a-naphthol,  and  8-hydroxyquinoline  yield  dithio- 
aryl  derivatives,  whilst  phloroglucinol,  resorcinol, 
and  orcinol  yield  trithioaryl  compounds,  whereas 
p-naphthol  and  6-hydroxyquinoline  form  monothio- 
aryl  derivatives.  Phenol,  m-  and  p-cresol,  resorcinol 
monomethyl  ether,  dibenzoylmethane,  and  anthrone, 
on  the  other  hand,  do  not  undergo  the  reaction. 
The  behaviour  of  sodium  enolates  appears  to  depend 
on  the  mobility  of  their  tautomeric  systems.  The 
preparation  of  the  following  compounds  is  described  : 
p-tolylthiolacetic  acid,  m.  p.  92-5°,  and  p-tolyl- 
sulphinic  acid  from  p-tolyl  disulphoxide  and  ethyl 
malonate,  cyanoacetate,  or  acetoacetate ;  p-chloro- 
phenylthiolacetic  acid,  m.  p.  104°,  and  the  corre¬ 
sponding  sulphinic  acid  from  p-chlorophenyl  disulph¬ 
oxide  and  ethyl  malonate ;  a-p -tolylthiolpropionic  acid , 
m.  p.  75°,  from  p-tolyl  disulphoxide  and  ethyl  malon¬ 
ate  ;  o-nitrophenylthiolacetic  acid  and  2  :  5-dichloro- 
phenylsulphinic  acid  from  o-nitrophenyl  2  :  5-di- 
chlorobenzenethiolsulphonate  and  ethyl  malonate ; 
ethyl  bis -2  :  5-dichlorophenylthiolphenylacetate,  m.  p. 
118°,  from  2  : 5-dichlorophenyl  disulphoxide  and 
ethyl  phenylacetate ;  di-p-tolylthiolphenylacetonitrile, 
m.  p.  89°,  and  p-tolylsulphinic  acid  from  p-tolyl 
disulphoxide  and  phenylacetonitrile ;  bis- 2  :  5-dichloro- 
phenylthiolphenylacetonitrile,  m.  p.  129°,  similarly 
from  2  :  5-dichlorophenyl  disulphoxide ;  p -tolyl  acetyl- 
acetonyl  sulphide,  m.  p.  53°,  from  acetylacetone  and 
p-tolyl  disulphoxide ;  2  :  5-dichlorophenyl  aceto- 

acetonyl  sulj)hide,  m.  p.  97-5°,  from  2  :  5-dichloro¬ 
phenyl  disulphoxide ;  k-chlorophenyl  acetylacetonyl 
sulphide,  m.  p.  70°,  from  p-chlorophenyl  disulphoxide ; 
o-nitrophenyl  acetylacetonyl  sulphide,  m.  p.  136 — 137° 
similarly  from  o-nitrophenyl  disulphoxide,  o-nitro¬ 
phenyl  2  :  5-dichlorobenzenethiolsulphonate,  o-nitro- 
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phenyl  p-chlorobenzenethiolsulphonate,  and  o-nitro- 
phenyl  sulphur  chloride ;  phenyl  a.a-bis-2  :  5-dichloro- 
phenylthiolbenzijl  ketone,  in.  p.  138°,  from  deoxy- 
benzoin  and  2  :  5-dichlorophenyl  disulphoxide,  and 
from  benzil  and  2 : 5-dichlorophenylmercaptan ; 
phenyl  a-5-chloro-2-methoxyphenylthiol-a.-2  :  5-dichloro- 
phenylthiolbenzyl  ketone,  m.  p.  170°,  from  2  :  5-di¬ 
chlorophenyl  disulphoxide  and  5-ehloro-2-methoxy- 
plienyl  desyl  sulphide,  is  not  identical  with  the 
symmetrical  mercaptol  formed  from  benzil  and 
5-chloro-2-methoxyphenylmercaptan  ;  2:4:  6 -tri- 

■p-chlorophenylthiolphloroglucinol,  m.  p.  174°,  from 
phloroglucinol  and  p-chlorophenyl  disulphoxide ; 
2:4:  (j-tri-p-tolylthiolphloroglucinol,  m.  p.  175°, 
similarly  from  p-tolyl  disulphoxide ;  2:4:  6 -tri- 

2'  :  5'-dichlorophenylthiolphlorogluci)iol,  m.  p.  223 — 
224°,  similarly  from  2  :  5-dichlorophenyl  disulphoxide 
(triacelyl  derivative,  m.  p.  163°) ;  2  :  i-di-i1  -chloro- 
phenylthiol-l-naphthol,  m.  p.  135°,  from  sodium 
a-naphthoxide  and  p-chlorophcnyl  disulphoxide 
{acetyl  derivative,  m.  p.  135°) ;  2  :  A-bis-2’  :  o-di- 
chlorophenylthiol-\-naplithol,  m.  p.  172°,  similarly 
from  2  :  5-dichlorophenyl  disulphoxide;  1-o-nitro- 
phenylthiol-2-naphthol,  m.  p.  179 — 180°,  from 
sodium  (3-naphthoxide  and  o-nitrophenyl  p-chloro- 
benzenethiolsulphonate,  also  from  B-naphthol  and 
o-nitrophenyl  sulphur  chloride  (Zineke,  A.,  1912,  i, 
763) ;  \--p-tolylthiol-2-nap>hthol,  m.  p.  84°,  from 
sodium  p-naphthoxide  and  p-tolyl  disulphoxide ; 
l-$-naphthylthiol-2-naphthol,  m.  p.  92°,  similarly 
from  (3-naphthyl  disulphoxide ;  2:4:  G-tri-p-tolyl- 

thiolorcinol,  m.  p.  143  ,  from  orcinol  and  p-tolyl 
disulphoxide ;  2  :  4  :  G-tri-p-chloropihenyUhiolresorcinol, 
m.  p.  158°,  from  resorcinol  and  p-chlorophenyl 
disulphoxide;  2:4:  G-tri-2'  :  5 ' -dichlorophenylthiol- 
resorcinol,  m.  p.  187°,  similarly  from  2  :  5-dichloro¬ 
phenyl  disulphoxide ;  b-p-tolylthiol-G-hydroxyquinoline, 
m.  p.  138°,  from  6-hydroxyquinoline  and  p-tolyl 
disulphoxide;  5  :  7-di-p-lolylthiol-S-hydroxyquinoline, 
m.  p.  126°,  similarly  from  S-hydroxyquinoline ; 
5  :  l-bis-2' :  5' -dichlorophenylthiol- 8 -hydroxy quinoline, 
m.  p.  196°,  similarly  from  2  :  5-dichlorophenyl  disulph¬ 
oxide.  J.  S.  H.  Davies. 

Nitr o-derivatives  of  thioresorcinol  ethers.  C. 
Finzi  and  E.  Pagliari  (Gazzetta,  1926,  56,  331 — 
337 ;  cf.  this  vol.,  309). — The  condensation  of  thio¬ 
resorcinol  with  p-chloronitrobenzene  and  chloro- 
2  : 4-dinitrobenzene  has  been  studied,  and  the 
following  compounds  have  been  obtained :  di-p- 
nitrophenyl  m-phenylene  sulphide,  C6H4(S-C6H4*N02)2, 
m.  p.  138°;  di-2  :  i-dinitrophenyl  m -phenylene 
sulphide,  m.  p.  168°  ;  di-p-aminophenyl  m -phenylene 
sulphide  dihydrochloride,  losing  hydrochloric  acid  in 
the  air,  forming  the  free  base,  which  gives  a  dibenzoyl 
derivative,  m.  p.  214°;  di-2  :  k-diaminophenyl 
m-phenylene  sulphide,  dibenzoyl  derivative,  m.  p.  234 — 
235°.  m-2  :  4 -Dinitrophenylthiolphenylthioglycollic 

acid,  C6H3(N02)2-S-CeH4-S-CH2-C02H,  m.  p.  146°, 
was  obtained  from  thioresorcinol,  chloro-2 : 4-di- 
nitrobenzene  and  chloroacetic  acid. 

S.  B.  Tall an tyre. 

o-DithioLbenzene.  W.  R.  H.  Htjrtley  and 
S.  Smiles  (J.C.S.,  1926,  1821— 1828).— o-Ethyl- 
sulphonylbenzenesulphonic  acid,  isolated  as  the 


sulphonamide,  m.  p.  190°,  is  formed  during  the 
preparation  of  potassium  benzene-o-disulphonate, 
for  which  an  improved  method  of  preparation  from 
aniline-o-sulphonie  acid  is  given.  o-Dithiolbenzene 
is  best  obtained  by  reducing  the  disulphonyl  chloride 
with  zinc  dust  and  hydrochloric  acid  in  presence  of 
alcohol.  o-Phenylene  dithiolbenzoate  has  m.  p. 
94 — 95°.  Potassium  benzene-o-disulphonate  yields 
benzene-o-disulphonic  anhydride,  m.  p.  180°,  with 
ehlorosulphonic  acid,  whilst  the  o-disulphinic  acid 
(see  below)  with  nitrous  acid  forms  benzenc-o-di- 
sulphonhydroxyimide,  C6H505NS2,H20,  m.  p.  90 — 
91°  (decomp.),  which  is  reduced  by  sulphurous  acid 
to  benzene-o-disulphonimide,  m.  p.  1S6°  (Holleman, 
Rec.  trav.  chim.,  1910,  29,  416;  A.,  1921,  i.  552, 
gives  m.  p.  192°),  the  silver  salt  of  which  is  described. 
The  N -plienylimide,  m.  p.  195°,  is  formed  by  the 
action  of  aniline  on  the  disulphonyl  chloride,  and 
readily  by  oxidation  of  o-sulphinylbenzenesulplion- 
anilide  with  sodium  hypochlorite.  The  unstable 
benzene-o-disulphinic  acid,  which  is  obtained  by 
reducing  the  disulphonyl  chloride  with  sulphite,  but 
purer  by  applying  the  method  of  Suzuki  (A.,  1908, 
i,  870)  to  the  hydroxylimide,  is  characterised  by  con¬ 
version  into  be7izene-o-dimethylsulphone,  m.  p.  225°. 
Carbonyl  chloride  and  carbon  disulphide  react  with 
o-dithiolbenzene  in  excess  of  alkali  hydroxide  to  form 
1  :  3-benzdithiol-2-one  (o -phenylene  dithiolcarbo7iate), 
o  m.  p.  78 — 79°  (annexed  formula)  and 

,,  2-thio-l  :  Z-benzdithiole  (o -phemylene  tri- 

£  7Ny  1 2<j/0  ihiocarbonale ),  m.  p.  165°,  respectively. 

i?  t  J - Similar  treatment  of  ethylene  dimer- 

captan  gives  ethylene  trithiocarbonate. 
The  thion  sulphur  in  thiobenzdithiole  is  not  readily 
removed  by  copper,  but  reacts  with  hydroxylamine 
to  form  2-oximino- 1  :  3-benzdithiole,  m.  p.  129 — 130°. 
1  :  3-Benzdithiol-2-one  forms  a  ?idro-derivative,  m.  p. 
157°,  whilst  with  benzaldehyde  and  acetophenone 
it  yields  2-phenyl-l  :  "S-benzdithiole,  m.  p.  72°,  and 
2-phe7Ujl-2-meth7jl-l  :  Z-benzdithiole,  m.  p.  83°,  respect¬ 
ively.  With  nitric  acid,  phenylbenzditliiole  is  con¬ 
verted  into  a  complex  nitrate,  m.  p.  96°  (decomp.), 
which  on  hydrolysis  yields  the  corresponding  base, 
convertible  by  warm  solvents  into  2-phenyl-l  :  3- 

benzdithiole-2-oxide,  |  c6H4<C|^>C<C^>*1J  0,m.  p.  134°. 

The  latter  behaves  as  the  oxide  of  a  i/»-base, 
C6H4S2!CPh’OH,  in  being  converted  by  acid  into 
yellow  or  orange  salts  of  2-phe7iyl-\  :  Z-be7izdithiole-l- 
sulpho7iiu7ii,  of  which  the  nitrate,  sulphate,  perchlorate, 
chloride,  m.  p.  110°,  chloroplatiriate,  darkening  at  240°, 
and  perbromide,  m.  p.  212°,  are  described. 

J.  S.  H.  Davies. 

Dependence  of  rotatory  power  on  chemical 
constitution.  XXX.  Resolution  of  methylcycfo- 
hexylcarbinol.  A.  Domleo  and  J.  Kenyon  (J.C.S., 
1926,  1841  — 1845).  — dl  -  Methylcyclohexylcarbinyl 

hydrogen  phthalate,  m.  p.  140°,  obtained  by  the  inter¬ 
action  of  phthalic  anhydride  and  the  potassium  salt 
of  the  alcohol  in  benzene,  is  resolved  by  fractional 
crystallisation,  with  the  aid  of  brucine  and  cinchonine. 
The  dAZB  (brucine)  salt  has  m.  p.  179°,  and  is  decom¬ 
posed  with  hydrochloric  acid,  forming  d-)nethylcyclo- 
hexylcarbmyl  hydrogen  phthalate,  m.  p.  75°,  [a]jJ 
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+55-4°.  The  lAdB  (cinchonine)  salt,  m.  p.  160 — 
165°,  [a]p  +77-3°,  similarly  furnishes  l-methylcyclo- 
hexylcarbinyl  hydrogen  phtkalate,  m.  p.  75°,  [a]'g 
—55-0°.  The  d-  and  l-methylvyclohexylcarbinols  are 
readily  obtained  by  passing  steam  through  sodium 
hydroxide  solutions  of  the  corresponding  hydrogen 
phthalic  esters.  The  d-alcohol  has  b.  p.  82 — 83°/12 
mm.,  [a]i5  +5-68°,  nf  1-4635,  df  0-9254 ;  the  Z-alcohol 
has  a]}  —2-57°;  the  d-aceZaZe  has  b.  p.  98°/30  mm., 
[ocj',5  — 3-12°,  d\~  0-9500,  n“03  1-4404.  Densities  at 
various  temperatures,  refractive  indices  for  various 
frequencies,  and  rotatory  powers  at  various  tem¬ 
peratures  and  frequencies  are  tabulated,  and  a  com¬ 
parison  is  made  of  the  data  obtained  with  those  derived 
from  optically  active  phenylmethylcarbinol  and 
methyl-n-hexylcarbinol.  J.  S.  H.  Davies. 

Esters  of  dinitrobenzyl  alcohol.  K.  Kras- 
sovski  and  A.  Plissov  (Ukraine  Client.  J.,  1925,  1, 
638 — 642). — 2  :  4 -Dinitrobenzyl  benzoate,  m.  p.  141°, 
is  prepared  from  2  : 4-dinitrobenzyl  chloride  and 
potassium  benzoate  in  alcohol.  In  the  same  way, 
2  : 4 -dinitrobenzyl  salicylate,  m.  p.  168°,  and  p -nitro- 
jihenyl  2  :  4- dinitrobenzyl  ether ,  m.  p.  202 — 204°, 
were  obtained.  The  esters  give  characteristic 
quinonic  colours  with  strong  alkalis  in  alcoholic  or 
acetone  solution.  S.  Botcharsky. 

Stereochemistry  of  the  styrene  series  :  p-eth- 
oxystyrenes.  C.  Dueraisse  and  R.  Chaux  (Bull. 
Soc.  cliim.,  1926,  [iv],  39, 905 — 922). — The  divergences 
in  the  physical  constants  of  samples  of  [3-ethoxystyrene 
from  different  sources  (cf.  Moureu,  A.,  1904,  i,  285 ; 
Auwers,  A.,  1912,  ii,  3)  are  due  to  the  presence  of 
varying  quantities  of  the  cis-  and  Zraws-isomerides. 
The  product  obtained  from  pp-diethoxy-a-phenyl- 
ethane  (Bodroux,  A.,  1904,  i,  421)  or  from  phenyl 
p-etlioxystyryl  ketone  (this  vol.,  617)  yields,  after 
fractionation  and  recrystallisation,  a  pure  isomeride 
of  m.  p.  -1°  to  0°,  b.  p.  102—103711  mm.,  df5 
0-976,  nf  1-550.  The  second  isomeride  forms  the 
greater  part  of  the  substance,  b.  p.  109 — 109-5°, 
n\ ,  1-5545,  df  0-967,  obtained  by  a  modification  of 
Moureu’s  method  from  phenylacetylene  and  alcohol. 
This  cannot  be  further  purified  by  distillation  and  has 
not  been  obtained  crystalline.  Both  forms  readily 
undergo  autoxidation,  which  is  retarded  by  anti¬ 
oxygens  (cf.  A.,  1922,  i,  250).  H.  E.  F.  Notton. 

Sterol  from  Ulmus  campestris.  L.  Schmid  and 
R.  Stohr  (Ber.,  1926,  59,  [jB],  1407—1408).— 
Stigmasterol  is  the  main  component  of  the  sterol 
from  Ulmus  camp>estris  (cf.  Zellner,  this  vol.,  646). 

H.  Wren. 

Sterol  from  Parthenium  argentatum.  L. 
Schmid  and  R.  Stohr  (Ber.,  1926,  59,  [JB],  1408 — 
1410). — The  sterol,  C27H4G0,  m.  p.  137°  (corr.),  from 
Parthenium  argentatum  gives  an  acetate,  m.  p.  196° 
after  softening,  and  a  tetrahydro- derivative,  m.  p. 
149-5°  (acetate,  m.  p.  222°  after  softening).  It  is  not 
identical  with  sitosterol.  H.  Wren. 

Hydrogenation  of  triphenylcarbinol  and 
9-phenylfluorenyl  alcohol  under  pressure.  V. 
Ip  at  ie  v  andB.DoLGOF  (Compt.  rend.,  1926,183, 304 — 
306). — Triphenylcarbinol  is  hydrogenated  at  275°, 
yielding  tricyclohexylmethane,  df  0-9413,  nw  1-4919, 


together  with  dicycZoliexylmethane,  a  small  amount  of 
dicycZoliexyl,  and  methane.  9-Phenylfluorenyl  alcohol 
on  hydrogenation  yields  perhydro-Q-phenyljtuorene. 
This  is  stated  to  be  different  from  tricycZohexyl- 
methane,  but  the  same  d  and  n  are  quoted  for  both. 

L.  F.  Hewitt. 

Solvatochromism.  E.  Fischer  (J.  pr.  Chem., 
1926,  [ii],  113,  192 — 198 ;  cf.  Hantzsch,  A.,  1922,  i, 
556). — Contrary  to  the  contention  of  Madelung  (A., 
1925,  i,  1459),  the  phenomenon  of  solvatochromism 
is  held  to  be  distinct  from  that  of  halochromism.  The 
colour  of  an  ethereal  solution  of  Homolka’s  “  tetra- 
methylfuchsine  ”  dried  over  potassium  hydroxide, 
and  thus  free  from  any  acid,  is  found  to  be  deepened 
by  added  nitrobenzene,  more  so  by  dinitrobenzene, 
and  still  more  by  trinitrobenzene.  Similar  solvato- 
cliromic  effects  on  the  fuchsine  are  obtained  with 
tetrachloro-  or  pentachloro-ethane.  As  the  formation 
of  a  colouring  matter  on  adding  acid  to  the  imine  is 
held  to  be  due  to  a  complex  of  1  mol.  of  the  compound 
C(CGH2Me2*NH2)2!CGH4iNH  with  1  mol.  of  acid,  so  in 
solvatochromism  a  similar  complex  is  assumed,  in 
which  a  molecule  of  solvent  replaces  that  of  the  acid. 
Imine  bases  have  a  greater  solvatochromism  the 
greater  their  ease  of  salt  formation,  and  rise  of  tem¬ 
perature  decreases  the  effect,  presumably  owing  to 
dissociation  of  the  complex  solvate. 

E.  W.  Wignall. 

Conjugation-  and  complex-formulae.  A.  Hant¬ 
zsch  (J.  pr.  Chem.,  1926,  [ii],  113,  185 — 191). — A 
theoretical  paper  in  which  misrepresentations  by 
Madelung  (A.,  1925,  i,  1459)  are  discussed.  It  is 
considered  that  isomerism  of  the  type 

— C-0 - M  — c:o . -M 

II  X  and  |  | 

— c-C(OEt):0  — c:c(OEt)-o 

is  possible,  the  difference  between  whole  and  partial 
valencies  disappearing  only  in  a  symmetrical  structure. 

E.  W.  Wignall. 

Caesium  eosinate.  R.  Delaplace  (Compt.  rend., 
1926, 183,  69 — 70). — The  preparation  of  caesium  metal 
from  the  chloride  is  described  and  its  conversion  into 
the  hydroxide.  Caesium  eosinate  is  obtained  crystal¬ 
line  by  evaporation  of  a  solution  of  the  hydroxide  to 
which  an  excess  of  eosin  (as  free  acid)  has  been  added 
and  the  excess  removed  hy  filtration. 

G.  M.  Bennett. 

Pyrogallolsulphonephthalein,  sulphonegallein, 
2:3:  4-trihydroxybenzoylbenzene-o  -  sulphonic 
acid  (the  intermediate  acid),  and  some  of  their 
derivatives.  W.  R.  Orndoree  and  N.  Fuchs 
(J.  Amer.  Chem.  Soc.,  1926,  48,  1939—1951).— 
Ammonium  hydrogen  o-sulphobenzoate  when  heated 
with  pyrogallol  at  190 — 195°  affords  ammonium 
2:3:  k-trihydroxybenzoylbenzene-o-sulphonate 
(+0-25H2O),  m.  p.  298°  (darkens  at  296°),  from  which 
the  free  acid  (+3H20),  m.  p.  108 — 109°  ( tribenzoate , 
m.  p.  62 — 64°),  is  obtained  on  treatment  with  hydrogen 
chloride  in  alcohol.  When  heated  alone  or  with 
pyrogallol  at  135 — 145°,  trihydroxybenzoylbenzene- 
o-sulphonic  acid  is  converted  into  pyrogallolsulphone¬ 
phthalein,  O!C0H2(OH)2:C(C6H4-SO3H)-CGH2(OH)3,-f 
3H20,  green  crystals,  m.  p.  above  315°.  The  latter 
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is  also  obtained  by  heating  the  chlorides  of  o-sulpho- 
benzoic  acid  with  pyrogallol  (a  little  dipyrogallyl 
o-sulphobenzoate,  m.  p.  109 — 111°,  b.  p.  230°,  is  also 
formed)  or  “  saccharin  ”  with  sulphuric  acid  and 
pyrogallol,  but  is  best  obtained  (yield  51%)  from 
o-sulphobenzoic  anhydride  and  pyrogallol  in  the 
presence  of  zinc  chloride.  The  ammonium, 
CigH1309S-NH4,2H,0,  monosodium  (+5H20),  zinc, 
C19H10O9SZn2,5H2O,  lead,  (C19Hn09S)2Pb3  (blue), 
and  barium,  (C19H1309S)2Ba,6H20,  salts  of  pyro- 
gallolsulphonephthalein  are  described.  With  the 
exception  of  the  lead  and  barium  salts,  the  above 
salts,  like  the  parent  substance,  when  heated  at  200° 
are  converted  into  the  corresponding  derivative  of 

/C-C6H4-S03H 

sulphonegallein,  (OH)2C6H2<^  >6H2<gH(+3H*-0>’ 

bright  red,  m.  p.  above  315°,  which  in  the  presence 
of  moisture  reverts  to  pyrogallolsulphonephthalein. 
Both  compounds  absorb  4 — 5  mols.  of  ammonia,  and 
retain  only  1  mol.  in  a  desiccator  over  sulphuric  acid. 
Aniline  converts  pyrogallolsulphonephthalein  quantit¬ 
atively  into  the  red  aniline  salt  of  sulphonegallein, 
Ci9Hu08S(C6H5NH3),  m.  p.  above  315°,  whilst 
acetic  anhydride  similarly  affords  sulphonegallein 

tetra-acetate,  S02<C^!^i>C<CQ6g2|Q^|2^>0,  m.  p. 

218°  (decomp.),  a  colourless  compound  containing  a 
pyrone  ring,  since  on  hydrolysis  with  dilute  sodium 
hydroxide  it  shows  a  green  fluorescence,  rapidly 
changing  to  a  blue  colour.  The  corresponding  tetra- 
benzoate,  m.  p.  235°,  behaves  similarly.  o-Sulpho- 
benzoic  anhydride  and  pyrogallol  1-methyl  ether 
yield  p yroga llolsidphonephthale in  monomethyl  ether, 
red  needles,  decomp.  270°.  The  trimethyl  ether, 
red,  m.  p.  above  315°,  is  obtained,  together  with  a 
little  sulphonegallein  dimethyl  ether  (red  and  orange 
forms,  both  with  m.  p.  above  315°),  by  treating 
pyrogallolsulphonephthalein  with  methyl  iodide  and 
sodium  methoxide,  a  small  amount  of  the  sodium  salt 
of  the  trimethyl  ether  being  obtained  on  extracting 
the  product  with  acetone.  Both  the  trimethyl  ether 
and  the  sulphonegallein  dimethyl  ether  absorb  about 
3  mols.  of  dry  ammonia  and  over  sulphuric  acid  lose 
2  mols.  to  yield  a  monoammonium  salt.  Bromine  in 
alcohol  converts  pyrogallolsulphonephthalein  into 
dibromopyrogallolsulphonephthalein,  green  crystals, 
m.  p.  above  315°  {ammonium  salt,  red),  affording 
dibromosulpihonegallem  ( tetrabenzoate ,  colourless,  m.  p. 
269 — 270°)  at  200°.  Both  compounds  absorb  5 — 6 
mols.  of  dry  ammonia  and  retain  3  mols.  over  sulphuric 
acid.  On  reduction  with  zinc  dust  and  water,  pyro¬ 
gallolsulphonephthalein  yields  pyrogallolsulphone- 
phthalin,  [(0H)3C6H2]2CH-C6H4-S03H,  softens  at 
146 — 147°,  m.  p.  170°,  decomp,  at  226°  ( zinc  salt, 
[9i9H1509S]2Zn+2H20,  which  at  200°  affords  the 
zinc  salt  of  the  sulphonegallin),  readily  oxidised  by 
air  to  the  phthalein.  R.  Brightman. 


Action  of  a-oxides  on  esters  of  aromatic 
amino-acids.  A.  Kiprijaxov  (Ukraine  Chem.  J., 
1925,  1,  644 — 654). — When  equimolecular  quantities 
of  ethylene  oxide  and  methyl  anthranilate  are  heated 
for  8  hrs.  at  125°  in  a  sealed  tube,  methyl  $-hydroxy- 
elhylanthranilate,  m.  p.  70-5 — ' 71-5°,  is  obtained;  it 


forms  a  hydrochloride,  m.  p.  100°  (decomp.),  picrate, 
m.  p.  97 — 98°,  chloroplatinate,  m.  p.  180°  (decomp.), 
and  dibenzoyl  derivative,  m.  p.  145 — 146°.  The  free 
acid  has  m.  p.  145°  (decomp.).  Methyl  di-fi-hydroxy- 
ethylanthranilate  hydrochloride  has  m.  p.  160° 
(decomp.). 

Methyl  p -$-hydroxyethylaminobenzoate,  m.  p.  120°, 
obtained  in  the  same  way,  forms  a  picrate,  m.  p.  79°, 
miroso-compound,  m.  p.  89°,  and  dibenzoyl  deriv¬ 
ative,  m.  p.  104 — 105°;  the  free  acid  has  m.  p.  197° 
(decomp.).  Ethylene  oxide  and  methyl  iV-methyl- 
anthranilate  give  o -methyl-$-hydroxyethylaminobenzoic 

lactone,  CH2,  m.  p.  81—82°  ( hydro¬ 

chloride ;  chloroplatinate,  m.  p.  160°;  picrate,  m.  p. 
120°).  The  compounds  described  have  anaesthetic 
properties.  S.  Botoharsky. 

Carbolthionic  acids  and  esters.  Y.  Sakurada 
(Mem.  Coll.  Sci.  Kyoto,  1926,  9,  237—241;  cf. 
Matsui,  A.,  1909,  i,  463 ;  1912,  i,  261), — The  following 
thionic  esters  were  obtained  by  treating  the  ethereal 
solution  of  the  requisite  imino-ether  with  dry  hydrogen 
sulphide  :  ethyl  thionbenzoate,  b.  p.  124 — 127°/3 — 5 
mm.  or  240°/atm.  (partial  decomp.),  df  1-0452,  ra 
(D  line)  0-5570,  y17  1-8169;  ethyl  thionacetate,  b.  p. 
105— 107°/atm.,  d f  0-8980,  ra  0-5002,  0-7167; 

amyl  thionacetate,  b.  p.  72 — 74°/55  mm.,  df  0-8639, 
r0  0-4977,  rf3  0-8592 ;  phenyl  thionacetate,  b.  p.  90 — 94°/ 
38  mm.,  df  0-9914,  r0  0-5008 ;  ethyl phenylthionacetate, 
b.  p.  170°/99  mm.,  df  1-0142,  ra  0-5317,  r,’2  1-9276; 
ethyl  thionpropionate,  b.  p.  125 — 129°/atm.,  df 
0-8912,  ra  0-4844,  0-6519 ;  amyl  thionpropionate,  b.  p. 

84— 86°/30  mm.,  df  0-8595,  ra  0-5050,  if2  0-8784; 
ethyl  thion-p-toluate,  b.  p.  140 — 145°/70  mm.,  df 
0-9992,  ra  0-5527,  y20  2-1141  ;  ethyl  thion-$-naphthoate, 
solid,  b.  p.  188 — 194°/30  mm.  Thionbenzoic  and 
thionacetic  acids,  obtained  from  the  esters  with 
alcoholic  potassium  hydroxide,  decompose  rapidly 
into  the  carboxylic  acid  and  hydrogen  sulphide.  The 
silver,  lead,  and  barium  salts  of  thionbenzoic  acid  are 
described,  but  copper  and  iron  salts  could  not  be 
isolated.  J.  S.  H.  Davies. 

Dibenzylacetic  [j3-phenyl-a-benzylpropionic] 
acid  and  its  substituted  amides.  N.  Maxim 
(Bull.  Soc.  chim.,  1926,  [iv],  39,  1024—1029).— 
Convenient  methods  are  described  for  the  prepar¬ 
ation  of  (3-phenyl-a-benzylpropionic  acid  and  its 
chloride  and  amide.  The  following  substituted 
amides  are  obtained  in  95%  yield  by  the  action  of 
dibenzylacetyl  chloride  on  solutions  of  the  amines : 
monomethylamide,  m.  p.  89 — 90°;  dimethylamide,  b.  p. 
2290/16  mm.,  m.  p.  45°;  diethylamide,  b.  p.  225°/13 
mm.,  m.  p.  56°;  o -toluidide,  m.  p.  134°;  p -toluidide, 
m.  p.  175°;  u-naphthalide,  m.  p.  155°;  $-naphthalide, 
m.  p.  145°.  R.  W.  West. 

Action  of  organo-magnesium  derivatives  on 
glycidic  esters.  (Mlle.)  Bardon  and  (Mme.) 
Ramart  (Compt.  rend.,  1926,  183,  214 — 216). — 
When  excess  of  magnesium  methyl  iodide  reacts  with 
diphenylglycidic  ester  in  the  cold  or  when  warmed, 
ethyl  oL-hydroxy-^-diphenylbuiyrate,  b.  p.  210°/23  mm., 
m.p.  73°,  giving,  on  hydrolysis,  the  corresponding  acid, 
m.  p.  167°,  is  formed.  Magnesium  phenyl  bromide 
reacts  with  diphenylglycidic  ester  giving  the  ethyl 
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ester  of  a  hydroxy-acid,  m.  p.  130°,  and  a  product, 
m.  p.  203 — 205°.  L.  F.  Hewitt. 


Iminolactones  and  salts  of  unsaturated  nitriles. 


J.  Houben  and  E.  Peankuch  (Ber.,  1926,  59,  [B], 
1594 — 1605). — Substances  containing  the  hydroxyl 
and  cyano-groups  in  the  S-position  to  one  another 
undergo  intramolecular  transformation  in  the  presence 
of  hydrochloric  acid  with  production  of  imino-S- 
laetones  containing  the  group  •OC(INH)-. 

o-Acetoxycinnamic  acid  is  converted  successively 
into  the  corresponding  chloride,  m.  p.  54°  after 
softening,  amide,  m.  p.  123 — 125°,  nitrile,  m.p.  68 — 69°, 
and  o-hydroxycinnamonitrile,  m.  p.  125 — 126°. 
Similarly,  (3-o-hydroxyphenylpropionamide  yields 
$-o-acetoxyphenylpropionamide,  m.  p.  68 — 70°, 
fi-o-acetoxyphenylpropionitrile,  b.  p.  144°/l-3  mm., 
m.  p.  60 — 61°,  and  (3 - o-hydrox yphenylp ropionitrile, 
b.  p.  147 — 149°/1  mm.  (m -nitrobenzoyl  derivative, 
m.  p.  164 — 165°).  a-Phenyl-o-hydroxycinnamo- 
nitrile  is  converted  by  hydrogen  chloride  in  anhydrous 
ether  into  2-imino-Z-phenylcoumarin  hydrochloride, 
m.  p.  140 — 141°,  which  is  relatively  stable  towards 
water,  but  is  converted  by  pyridine  into  2 -imino- 
Z-phenylcoumarin,  m.  p.  105 — 106°,  by  excess  of 
alkali  hydroxide  into  a-phenyl-o-hydroxycinnamo- 
nitrile.  The  hydrochloride  is  converted  by  hydroxyl- 
amine  hydrochloride  in  pyridine  into  2 -oximino- 
Z-phenylcoumarin,  decomp.  195 — 200°,  by  phenylhydr- 
azine  hydrochloride  into  the  compound,  C21H1GON2, 
m.  p.  146 — 147°,  by  hydrazine  hydrate  (1J  mols.) 
into  the  corresponding  hydrazone,  m.  p.  108 — 110°,  by 
the  same  reagent  (33?  mols.)  into  phenylcoumaric  acid 
hydrazidine,  m.  p.  105 — 107°,  and  by  semicarbazide 
hydrochloride  into  the  semicarbazone,  decomp.  210 — 
213°  when  rapidly  heated;  with  anthranilic  acid,  it 
yields  a  compouivd,  m.  p.  180 — 185°  after  softening. 
o-Hydroxycinnamonitrile  with  ethereal  hydrogen 
chloride  affords  an  unstable  dihydrochloride  which 
slowly  passes  into  2 -iminocoumarin  dihydrochloride, 
convertible  by  solution  in  glacial  acetic  acid  and 
precipitation  with  ether  into  the  monohydrochloride  ; 
the  latter  compound  is  completely  stable  towards 
water,  but  when  treated  with  sodium  carbonate  gives 
the  unstable  2-iminocoumarin  characterised  by 
conversion  into  the  corresponding  oxime,  phenyl- 
hydrazone  (a  pale  yellow  modification,  m.  p.  143 — 144°, 
in  addition  to  the  known  golden-yellow  form  is 
described),  and  semicarbazone,  decomp.  218 — 220°. 
(3-o-Hydroxyphenylpropionitrile  and  ethereal  hydrogen 
chloride  give  unstable  2 -iminodihydrocoumarin  hydro¬ 
chloride,  which  could  not  be  caused  to  react  with 
ketonic  reagents ;  alkali  hydroxide  transforms  it 
into  a  substance,  (C9H1102N);c,  m.  p.  164°.  o-Methoxy- 
cinnamonitrile,  b.  p.  133 — 135°/0-7  mm.,  gives 
readily-dissociable  o-methoxycinnamonitrile  dihydro¬ 
chloride  ;  p -methoxycinnamonitrile  dihydrochloride  is 
described.  Cinnamonitrile  monohijdrochloride  is 
slowly  converted  by  ethereal  hydrogen  chloride 
containing  alcohol  into  ethyl  a- iminocinnamyl  ether 
hydrochloride,  which  is  remarkably  stable  towards 


water,  but  is  transformed  by  alkali  hydroxide  into  the 
free  ether,  very  readily  polymerised  to  the  compound , 


The  latter  compound  is  immediately  decomposed  by 
mineral  acids  into  salts  of  ethyl  fi-arnino-k-phenijl- 
propionate,  b.  p.  155°/13  mm.,  of  which  the  hydro¬ 
chloride,  nitrate,  m.  p.  163 — 165°,  picrate,  m.  p.  180 — 
182°,  sulphate,  and  oxalate  arc  described,  a -Cyano- 
m-hydroxy cinnamic  acid,  decomp.  230 — 235°,  is 
described.  H.  Wren. 

Action  of  magnesium  ethyl  bromide  on  the 
methyl  ester  of  camphoric  acid  a- mononitrile. 
F.  Salmon-Legagneur  (Compt.  rend.,  1926,  183, 
65—67;  cf.  A.,  1925,  i,  683,  924;  this  vol.,  613). — 
The  action  of  magnesium  ethyl  bromide  in  ethereal 
solution  on  the  methyl  ester  of  camphoric  acid 
a-mononitrile  produces  a-ethylidenecamphidone, 

C8HI4<^®I!l>NH,  m.  p.  206°,  having  [a]}?  +11° 

16'  in  ethyl  alcohol  (N -benzyl  derivative,  m.  p.  141°, 
[a]p  -j-43°  46',  N -allyl  derivative,  m.  p.  126°,  [a]]J 
+67°  34',  hydrochloride,  m.  p.  230 — 235°,  and  unstable 
dibromide  described),  a  little  camphorimide  and- 
Z-cyano-1  :  2  :  2-tr imethiyl-l -a-hydroxi/propylcyclopcnt- 
ane,  m.  p.  80°,  b.  p.  185— 187°/18  mm.,  [a]]?  +63°  54' 
in  alcohol  (o -nitrobenzoyl  derivative,  m.  p.  113°). 
Other  instances  are  cited  to  prove  that  a  secondary 
alcohol  is  the  normal  product  in  such  a  reaction  where 
the  carboxyl  group  is  attached  to  a  tertiary  carbon 
atom.  G.  M.  Bennett. 

Naphthalene-2  : 7-dicarboxylic  acid  and  its 
derivatives.  A.  Purgotti  (Ann.  r.  Scuola  agr. 
Portici,  1922,  [2],  17,  1 — 19). — Dry  sodium  naphth¬ 
alene-2  :  7-disulphonatc,  when  distilled  with  potassium 
cyanide,  gave  2  :  7-dicyanonaphthalene,  yellow,  m.  p. 
261°  (corr.),  in  18%  yield;  hydrolysis  to  the  dicarb- 
oxylic  acid  [methyl  ester,  m.  p.  191°  (corr.),  ethyl 
ester,  m.  p.  238°  (corr.),  phenyl  ester,  m.  p.  162° 
(corr.);  ammonium,  potassium  (4-2-5H20),  silver, 
calcium,  and  barium  salts]  is  best  effected  with  boiling 
60%  sulphuric  acid.  The  amide  and  anilide  are 
described.  The  cyanide  affords  an  acid,  probably 
C10H6(dO-CO2H)2,  from  which  a  nitrogenous  com¬ 
pound  is  obtained  with  hydroxylamine  or  phenyl- 
hydrazine.  Naphthalene-2  :  7-dicarboxylic  acid  yields 
a  dinitro- derivative  ( methyl  ester,  m.  p.  220 — 252°; 
ammonium  and  silver  salts).  Trinitronaphthalene- 
2  :  7 -dicarboxylic  acid  has  m.  p.  above  300°  [methyl 
ester,  m.  p.  243°  (decomp.)  to  250° ;  silver  and  barium  - 
salts].  Oxidation  of  naphthalene-2  :  7-dicarboxylic 
acid  with  permanganate  yields  trimellitic  acid  (cf. 
Ebert  and  Merz,  Ber.,  1876,  9,  606). 

Chemical  Abstracts. 

Condensation  of  resorcinol  with  succinonitrile. 
J.  Murai  (Bull.  Chem.  Soc.  Japan,  1926, 1,  129 — 131). 
— When  resorcinol  and  succinonitrile  are  condensed 
by  Hoesch’s  method  (A.,  1915,  i,  820),  (3-2  :  4 -dihydr- 
oxybenzoylpropionic  acid,  m.  p.  199 — 200°  ( sodium 
salt ;  dibenzoyl  derivative,  m.  p.  146 — 147°),  is  formed 
instead  of  the  expected  y-diketone.  [3-2  : 4 -Di- 
meihoxybenzoylpropionic  acid,  m.  p.  124 — 125°,  yields 
an  oxime,  m.  p.  155 — 156°.  H.  E.  F.  Notion. 

3  :  4-Methylenedioxyhomophthalic  acid.  B.  D. 
Haworth,  W.  H.  Perkin,  jun.,  and  T.  S.  Stevens 
(J.C.S.,  1926,  1764 — 1769). — d-Bromo-Z  :  4-methylene- 
dioxijcinnamic  acid,  m.  p.  249 — 251°  ( methyl  ester, 
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m.  p.  159 — 162°),  from  6-bromopiperonal  and  malonic 
acid  in  presence  of  pyridine  and  piperidine,  yields  a 
product,  probably  Q-o-dibromo-3  :  i-methylenedioxy- 
slyrene,  in.  p.  73 — 75°,  with  bromine  and  alkali,  and 
furnishes  on  reduction  (3-6-bromopiperonylpropionic 
acid,  m.  p.  138 — 140°  ( methyl  ester,  m.  p.  44—  15° ; 
anhydride,  m.  p.  140° ;  amide,  m.  p.  151 — 152°).  This 
is  identical  with  the  product  obtained  by  brominating 
(3-piperonylpropionic  acid,  ■  and  yields  4 -bromo-6  :  7- 
methylenedioxy-l-hydrindone,  m.  p.  197 — 199°  ( piper - 
onylidene  derivative,  m.  p.  278 — 281°),  on  treat¬ 
ment  with  phosphorus  pentoxide.  The  derived 
4-bromo-Q  :  7 -methylenedioxy-2-oximino-l-hydrindone, 
m.  p.  about  240°  (decomp.),  undergoes  the  Beckmann 
change  with  phosphorus  pentachloride,  forming 
the  corresponding  o-carboxyphenylaeetonitrile,  which 
is  readily  hydrolysed  to  4-&to?jio-6  :  7 -methylenedi- 
oxyhomophthalic  acid,  m.  p.  215°  (decomp.).  This 
product  on  dehalogenation  with  sodium  amalgam  in 
hot  alkaline  solution  furnishes  3  :  4-methylenedioxy- 
homophthalic  acid,  m.  p.  203 — 204°  (decomp.),  the 
anhydride  of  which  has  m.  p.  195°. 

J.  S.  H.  Davies. 

Constitution  of  carbonyl-liydrogen  sulphite 
compounds.  W.  Fuchs  (Ber.,  1926,  59,  [jB], 
1411). — Raschig’s  proof  that  the  additive  compounds 
of  aldehydes  or  ketones  with  hydrogen  sulphites  are 
hydroxysulphonie  acids  strengthens  the  author’s 
conception  of  the  nature  of  the  additive  compounds 
of  phenols  with  hydrogen  sulphites.  H.  Wren. 

Action  of  sulphur  on  organic  compounds. 
VII.  Aromatic  aldehydes.  L.  Szperl  and  S. 
W ydrz ycki  (Rocz.  Chem.,  1926,  6,  155 — 164). — 
Benzaldehyde  when  heated  with  sulphur  in  a  sealed 
tube  yields  benzoic  acid,  stilbene,  tetraphenyl- 
thiophen,  y-thiobenzaldehyde,  and  a  hydrocarbon, 
m.  p.  238°.  Similarly  treated,  anisaldehyde  gives 
anisic  acid,  tctramethoxytetraphenylthiophen,  a  sul¬ 
phur-containing  substance,  m.  p.  above  360°,  together 
with  unchanged  anisaldehyde.  Methylenedioxybenz- 
aldehyde  yields  methylcnedioxybenzoic  acid,  probably 
tetra-(3  :  4-methylenedioxyphenyl)thiophen,  and  a 
stilbene  derivative,  m.  p.  206 — 207°.  The  above 
reactions  indicate  that  substitution  of  sulphur  in 
the  benzene  nucleus  does  not  take  place  under  these 
•  conditions.  R.  Truszkowski. 

Decomposition  of  complex  aldehydes.  A. 
Mailhe  (Bull.  Soc.  chim.,  1926,  [iv],  39,  922 — 924). — 
When  complex  aromatic  aldehydes  are  heated  with 
finely-divided  nickel  at  370 — 390°  they  undergo 
normal  decomposition  (cf.  Sabatier  and  Senderens, 
A.,  1905,  i,  401)  into  a  hydrocarbon  and  carbon 
monoxide.  The  product  consists  of  this  hydrocarbon 
and  the  substances  formed  from  it  by  secondary 
reactions.  Thus  vanillin  is  converted  into  guaiacol 
and  pyrocatechol,  piperonal  into  pyrocatechol  and 
phenol,  and  cinnamaldehyde  into  styrene,  together 
with  benzene,  toluene,  and  ethylbenzene. 

H.  E.  F.  Notion. 

Carbylamines .  XIV.  Reaction  of  phenyl- 
carbylamine  with  2-hydroxy-l-naphthaldehyde. 
M.  Passerini  (Gazzetta,  1926,  56,  365—368;  ef. 
A.,  1924,  i,  1319,  1320). — By  boiling  phenylcarbyl- 


amine  and  2-hydroxy-l-naphthaldehyde  with  alcohol 
for  5  hrs.,  2-hydroxy-l-naphthylglyoxalmonoanil,  m.  p. 
189 — 191°,  is  obtained.  By  treatment  with  boiling 
20%  alcoholic  sodium  hydroxide,  this  is  converted 
into  3  :  4-benzocoumaran-l  :  2-dione,  and  by  excess 
of  phony lhydrazine  into  2 -hydroxy- 1-naph thy lglyoxal- 
diphenylhydrazone.  S.  B.  Tallantyre. 

Catalytic  action  of  reduced  copper  on  oximes. 
(Beckmann’s  rearrangement.  XV.)  S.  Yama- 
guchi  (Mem.  Coll.  Sci.  Kyoto,  1926,  9,  427 — 437). — 
See  this  vol.,  520. 

Three-carbon  system.  V.  Alkylation  of  un¬ 
saturated  ketones.  G.  A.  R.  Kon  and  (in  part) 
L.  F.  Smith  (J.C.S.,  1926,  1792— 1801).— The  ready 
alkylation  of  unsaturated  ketones  by  the  action  Cf 
alkyl  iodide  and  sodium  alkoxide  is  confined  to  ketones 
possessing  a  mobile  three-carbon  system,  and  can 
be  used  as  a  test  for  mobility,  since  static  a(3-  or  py- 
unsaturated  ketones  do  not  react  under  these  con¬ 
ditions.  cycZoHexenylacetone,  although  readily  ethyl¬ 
ated,  resists  methylation  under  similar  conditions. 
This  behaviour,  which  is  shared  by  cycZopentenylacet- 
one  and  a-A1-c?/cZohexenylmethyl  ethyl  ketone,  is 
ascribed  to  the  dissociating  action  of  methyl  alcohol 
on  the  sodio-derivative  of  the  ketone;  it  proceeded 
smoothly  in  a  neutral  solvent.  a.-M  ethyl- kl-cyclo- 
hexenylacetone,  b.  p.  101°/20  mm.,  209 — 210°/762  mm., 
dl™  0-92766,  ng9  1-47153,  [i?i]D  45-88  ( semicarbazone , 
m.  p.  169°),  is  obtained  in  poor  yield  by  using  sodium 
methoxide  in  benzene,  sodium  ethoxide  in  ethyl 
alcohol,  or  sodium  butoxide  in  butyl  alcohol,  the 
product  consisting  chiefly  of  oils  of  higher  b.  p., 
and  in  better  yield  by  preparing  the  sodio-derivative 
with  “  molecular  ”  sodium  in  dry  ether  or  benzene ; 
ethyl,  ?i-propyl,  Ji-butyl,  and  allyl  derivatives  were 
prepared  in  a  similar  manner ;  the  semicarbazones  of 
the  last  three  melted  at  152°,  125°,  and  163°,  respect¬ 
ively.  «.-&.1-cycloHexenylmethyl  ethyl  ketone,  b.  p. 
90°/9  mm.,  d'F  0-93303,  Jig7  1-47697,  \R£\ d  46-07 
(, semicarbazone ,  m.  p.  153°),  could  not  be  methylated 
in  presence  of  sodium  methoxide,  but  ethylation  was 
successful  in  benzene  solution  or  in  presence  of  sodium 
ethoxide.  The  semicarbazone  of  the  ethylated  ketone 
had  m.  p.  115°.  Hexahydrobenzaldehyde  when 
condensed  with  acetone  forms  a-hydroxy-a-cyclo- 
hexylbutan-y-one,  b.  p.  140 — 146°/15  mm.,  df  0-99795, 
jig  1-47604,  [iZjD  47-98  ( semicarbazone ,  m.  p.  171 — 
172°),  hexahydrobenzylideneacetone,  b.  p.  230 — 232°/765 
mm.,  103°/9  mm.,  df0  0-92228,  Jig6  1-48424,  [i%]D 
47-21  [semicarbazone,  m.  p.  168°,  semicarbazide-semi- 
carbazone,  m.  p.  about  235°  (decomp.)],  together  with 
a  small  quantity  of  fi-cyclohexylidene-ethyl  methyl 
ketone  (<x-cyc\ohexylide?iebuta?i-y-one),  b.  p.  101°/9 
mm.,  d\r“  0-93706,  9i]f  1-47683,  [i%]D  45-86  ( semi¬ 
carbazone ,  m.  p.  162 — 162-5°),  which  is  best  prepared 
by  distilling  a-hydroxy-a-ci/cZohexylbutan-y-one  with 
a  trace  of  iodine.  Hexahydrobenzylideneacetone, 
which  is  readily  formed  from  the  hydroxy q/cZohexyl- 
butanone  by  potassium  hydrogen  sulphate,  or  hydrated 
oxalic  acid,  or  by  oxalic  acid  on  its  semicarbazone, 
forms  viscous  polymerisation  or  internal  condensation 
products  when  alkylated  in  presence  of  alcohol  or 
indifferent  solvents.  It  is  oxidised  to  hexahydro¬ 
benzaldehyde  and  hexahydrobenzoic  acid  with  per- 
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manganate,  and  condenses  with  ethyl  malonate  to 
form  ethyl  \-cyc\ohexyl-3  :  5-diketooyelohexane-6-carb- 
oxylate,  m.  p.  140°,  which  is  hydrolysed  by  barium 
hydroxide  to  l-cyc\ohexyl-9  :  5-dikelocyclohexcme,  m.  p. 
162°.  a-cyc?oHexylidenebutan-y-one  resists  oxidation 
mth  ozone,  condensation  with  ethyl  sodiomalonate, 
and  ethylation  with  ethyl  iodide  and  sodium  ethoxide. 
Oxidation  with  permanganate  yields  adipic  acid, 
whilst  “  molecular  ”  sodium  and  ethyl  iodide  in  ether 
furnished,  apparently,  a  reduction  product.  The 
a(3-  and  py-ketones  are  converted  one  into  the  other 
by  addition  and  elimination  of  hydrogen  bromide, 
and  show  purely  static  relations  to  each  other.  Alkyl 
derivatives  of  allylacetone,  methylheptenone  (yS- 
unsaturated),  mesityl  oxide,  piperitone,  t'sophorone, 
and  A1-tetrahydroacetophenone,  b.  p.  81°/13  mm., 
df  0-9685,  nf  1-49042,  [li/Jn  37-09  (semicarbazone,  m.  p. 
216 — 217°),  could  not  be  obtained.  i.soPhorone  with 
“  molecular  ”  sodium  and  ethyl  iodide  gave  dihydro  iso- 
phorone  (semicarbazone,  m.  p.  205°)  and  a  compound, 
m.  p.  162°,  identical  with  the  product  of  Hess  and 
Munderloh  (A,  1918,  i,  291).  J.  S.  H.  Davies. 

Action  of  benzaldehyde  on  cyclic  ketones.  R. 
Cornubert  and  C.  Borrel  (Compt.  rend.,  1926,  183, 
294—296 ;  cf.  A.,  1924,  i,  1203 ;  1925,  i,  1070, 1071).— 
When  treated  with  benzaldehyde  in  presence  of  hydro¬ 
chloric  acid,  6-benzyl-2-methylc?/c7ohexanone  yields 
a  compound,  C28H2802,  m.  p.  196°  (corr.),  2-methyl- 
cycfopentanonc  yields  a  compound,  C20H20O2,  m.  p. 
105°  and  125°,  thujone  yields  a  compound,  C21H2602, 
m.  p.  115°  and  147,  all  of  which  are  considered  to 
be  of  the  tetrahydropyrone  type  (cf.  A.,  1925,  i,  1071). 
3  :  5-Dimethyl-,  3:5:  5-trimethyl-,  and  3-methyl-5- 
isopropyl-A2-cydohexenones  yield  benzylidene  com¬ 
pounds,  m.  p.  99 — 100°,  78 — 78-5°,  and  91 — 92°, 
respectively,  whilst  2  :  2 -methyl  isopropylcycfopent- 
anone,  2  :  2-dibenzylcycfohexanone,  and  menthone  do 
not  give  such  compounds.  The  formation  of  a  tetra¬ 
hydropyrone  derivative  from  a  cyclic  ketone  is  thus 
evidence  of  existence  in  the  molecule  of  the  group 
-CHMe-CO-CHR-  or  -CHMe-CO-CIL,-,  and  the  latter 
group  may  be  distinguished  by  the  fact  that  it  forms 
a  benzylidene  compound,  whereas  the  former  does 
not.  L.  F.  Hewitt. 

Organic  compounds  of  sulphur.  IV.  Action 
of  triethylphosphine  and  triethylphosphine  per¬ 
oxide  on  thioketones.  A,  Schonberg  and  H. 
Krull  (Ber.,  1926,  59,  [2?],  1403— 1407).— Thio¬ 
ketones  do  not  react  with  triethylphosphine  at  128° 
in  the  absence  of  air.  In  boiling  toluene  in  free 
presence  of  air,  ketones,  triethylphosphine  oxide,  and 
triethylphosphine  sulphide  are  produced.  The  active 
agent  is  triethylphosphine  peroxide ;  triethylphos¬ 
phine  oxide  does  not  react  with  thioketones  in  the 
presence  of  air  or  of  triethylphosphine.  Di-p-anisyl 
ketone,  4  : 4'-diethoxybenzophenone,  4  :  4'-dimcthoxy- 
3  :  3'-dimetliylbenzophenone,  4  :  4'-diethoxy-3  :  3'- 
dimethylbenzophenone,  and  xanthone  are  obtained 
from  the  respective  thio-eompounds,  whereas  4  :  4'- 
tetramethyldiaminothiobenzophenone  could  not  be 
desulphurised  in  this  manner.  H.  Wren. 

Reactivity  of  •meso-substituted  anthracenes. 
II.  J.  W.  Cook  (J.C.S.,  1926,  1677—1684 ;  cf.  this 
vol.,  838). — Anthraphenone  (9-benzoylanthracene) 
3  p 


behaves  like  an  a(3-unsaturated  ketone  in  forming 

9  :  10-dihydroanthraphenone,  m.  p.  103°  (m.  p.  101°, 
Lippmann  and  Keppich,  A.,  1901,  i,  37),  and/or 

10  :  10-dibenzoyl-9  :  9'  :  10  :  10'  -  tetrahydro  -9:9'-  di  - 
anthryl,  m.  p.  269°,  on  reduction  under  a  variety 
of  conditions.  They  are  produced  by  the  ketonic 
rearrangement  of  the  primarily  formed  enols,  which 
could  not  be  isolated,  although  in  one  case  evidence 
of  the  diacetate,  m.  p.  315°,  of  the  dienol,  which  is  also 
formed  by  the  direct  acetylation  of  the  latter,  was 
obtained  during  reduction  with  zinc  and  acetic 
anhydride.  Dihydroanthraphenone  readily  loses  its 
benzoyl  group  with  alkali,  forming  dihydroanthracene, 
m.  p.  108 — 110°.  This  instability,  which  is  also 
shared  by  the  tetrahydrodianthryl,  appears  to  depend 
on  the  presence  of  a  potentially  mobile  hydrogen. 
When  reduced  with  sodium  and  alcohol,  or  with 
zinc  dust  and  potassium  hydroxide,  dihydroanthra¬ 
phenone  forms  dihydroanthracene,  whilst  with 
hydriodic  acid  and  phosphorus  it  forms  9-benzyl- 
9 :  10-dihydroanthracene,  m.  p.  119 — 120°  (m.  p. 
110—111°,  Bach,  Ber.,  1890,  23,  2530).  Although 
it  forms  an  acetate,  m.  p.  202°,  which  regenerates  the 
dihydroanthraphenone  with  alcohol  and  sulphuric 
acid  and  forms  the  dihydroanthracene  with  alcoholic 
potassium  hydroxide,  the  keto-enol  equilibrium  is  in 
favour  of  the  ketonic  form  [stercoisomeric(  ?)  oximes, 
m.  p.  162 — 163°  and  187—190°,  ketimine,  m.  p.  185— 
186°].  With  bromine,  dihydroanthraphenone  forms 
10-bromoanthraphenone,  a  reaction  which  probably 
involves  the  primary  addition  of  halogen  to  the 
ethylenic  linking  of  the  enol.  The  dibenzoyltetrahydro- 
dianthryl  is  converted  by  sodium  amyloxide  into 
9  :  9'  :  10  :  lO'-tetrahydrodianthryl,  m.  p.  256 — 257°, 
which  is  also  obtained  by  reducing  dihydrodianthryl. 

9  :  10-Dibenzoyl-9  :  \0 -dihydroanthracene,  m.  p. 
194 — 195°,  which  is  obtained  by  reducing  9  :  10-di- 
benzoylanthracene,  and  is  converted  into  9  :  10- 
dihydroanthracene  by  sodium  amyloxide,  also  displays 
tautomerism,  its  formation  being  probably  due  to 
the  addition  of  hydrogen  to  the  extreme  ends  of  the 
conjugated  system  with  subsequent  rearrangement 
to  the  ketone.  The  diacetate  of  the  dienol  could  not 
be  prepared,  although  a  compound,  m.  p.  145 — 150°, 
contaminated  with  dibenzoylanthracene,  was  obtained 
by  acetylation,  which  gave  ethyl  acetate  on  hydrolysis. 
Dibenzoyldihydroanthracene  is  oxidised  by  bromine 
to  dibenzoylanthracene,  and  reduced  by  hydriodic 
acid  and  phosphorus  to  9-benzyl-9  :  10-dihydro¬ 
anthracene.  The  “  tribenzoylanthracene  ”  and  the 
tetrahydro-compound,  m.  p.  187 — 488°,  of  Lippmann 
and  Keppich  ( loc .  cit.)  are  probably  impure  specimens  of 
9  :  10-dibenzoylanthracene  and  9  :  10-dibenzoyl-9 : 10- 
dihydroanthracene,  respectively.  J.  S.  H.  Davies. 

Polycyclic  structures  in  relation  to  their  homo- 
cyclic  unsaturated  isomerides.  VII.  Tauto¬ 
merism  corresponding  with  that  of  nitroso- 
phenol  and  quinoneoxime  in  the  dicycfopentane 
series.  A.  Hassell  and  C.  K.  Ingold  (J.C.S., 
1926,  1836 — 1840). — The  behaviour  of  5-cycZohexane- 
apirocyc7openten-3-ol-l  :  4-dione  in  forming  4,-oximino- 
5-cyclo7ie?;a?iespirocyclopertA,n-3-oM-o«e,  m.  p.  205°, 
which  shows  evidence  of  existing  as  4-?ii(roso-5-cyclo- 
Aaranespiro-0  :  1  :  2-dicyclopewiene-l  :  3 -diol  in  being 
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readily  oxidised  by  potassium  ferricyanide  to  4 -nitro- 
5-cyclo/ie.mnespiro-O  :  1  :  2  -  dicyclope?ife?ie  -1:3-  diol, 
m.  p.  137 — 139°,  which  gives  the  same  4-nitro-l  :  3- 
dimethoxy  -  5  -  cyclo/ie.mue-0  :  1  :  2  -  spirodicyclopenfene, 
m.  p.  70 — 73°,  on  methylation,  as  that  obtained  by 
the  oxidation  and  subsequent  methylation  of  3- 
methozy  -  4  -  oximino  -  5  -  cyclohexanespirocyclopentcne- 
1  :  4-dione,  m.  p.  150 — 160°  (impure),  derived  from 
3  -  methoxy  -  o-cyc\ohexanesy>\vocryc\ope,ntene- 1  :  4-dione, 
m.  p.  117°,  which  is  obtained  by  methylating  5 -cyclo- 
hexancsp/rocyc/opcnten-3-ol-l  :  4-dione,  shows  that 
the  reactions  of  these  oximes  are  closely  parallel 
to  those  of  benzoquinonemonoxime.  4-Oximino-5- 
c//c?ohexancs/n'rocyc/opentcn-3-ol- 1  -one  on  further 
oximation  yields  the  1  :  4-dio.rimijio-derivative,  m.  p. 
250°  (decomp.).  J.  S.  H.  Davies. 

Acid  constituents  of  the  resin  of  Pinus  pinen. 
G.  Dupont  and  J.  Dubourg  (Bull.  Soc.  chim.,  1926, 
[iv],  39,  1029—1036;  cf.  A.,  1924,  i,  866,  1068).— 
If  the  solid  constituent  of  the  gum  of  Pinus  pinea  is 
fractionally  precipitated  by  water  from  its  solution 
first  in  ethyl  and  then  in  methyl  alcohol,  pincic  acid, 
m.  p.  119—120°,  [a]D  —113-3°,  is  obtained;  as  it  is 
readily  isomerised  to  abictic  acid  by  the  action  of 
hydrochloric  acid  or  heat,  it  must  have  the  formula 
C20H,0O2.  During  the  isomerisation  to  abietic  acid, 
a  minimum  value  for  the  rotatory  power  [a]D  —25-3° 
is  reached.  If  the  solution  is  then  neutralised  and 
the  intermediate  product  isolated,  an  acid  is  obtained 
which  cannot  be  purified,  as  it  readily  changes  to 
abietic  acid,  with  which  it  is  isomorphous.  This 
acid  is  termed  pinabietic  acid,  and  is  very  similar  to, 
if  not  identical  with  alepabietic  acid.  Experiments 
show  that  it  is  unlikely  that  this  intermediate  product 
is  cither  a  mixture  of  pincic  and  abietic  acids  or  a 
compound  of  pineic  acid  with  hydrochloric  acid  or 
the  solvent.  R.  W.  West. 

Sesquiterpene  family  in  camphor  blue  oil. 
I.  Reaction  with  sulphur  and  the  resulting 
compounds.  T.  Koike  (J.  Soc.  Chem.  Ind.  Japan, 
1926,  29,  214 — 221). — A  sesquiterpene,  b.  p.  122 — 
125°/12  mm.,  0-91242,  nfj  1-5035,  |>]ft  -28-55°, 
and  two  sesquiterpene  alcohols,  b.  p.  156— 159°/18 
mm.,  165 — 169°/18  mm.,  df  0-95902,  0-96353,  ?i;J 
1-5017,  1-5017,  [a]]]  -f-40-9S°,  +61-67°,  w-ere  isolated 
from  a  commercial  Japanese  camphor  blue  oil.  By 
heating  the  sesquiterpene  or  alcohols  (20  g.)  with 
sulphur  (12  g.)  at  215 — 225°  until  hydrogen  sulphide 
was  no  longer  evolved,  a  black,  semi-solid  substance 
was  obtained,  which  was  divided  into  two  fractions, 
soluble  and  insoluble  in  ether,  respectively.  From 
tlie  insoluble  part,  a  compound  corresponding  with 
was  obtained.  The  soluble  part  was  dis¬ 
tilled  under  20 — -25  mm.  pressure  and  cadalene  was 
isolated  from  the  distillate.  From  the  residue,  com¬ 
pounds,  C20H18O5  and  C30H26O2S5,  were  isolated. 
When  the  latter  is  heated  at  250— 260°/70  mm. 
in  a  current  of  moist  air,  hydrogen  sulphide, 
methyl  and  isopropyl  alcohols,  and  compounds  closely 
corresponding  with  C20H20O6  and  C20H22O7  are 
obtained.  I£.  Kashima. 

Constitution  of  catechin.  IX.  Disintegration 
products  of  acacatechin.  M.  Nierenstein  (J 
Amer.  Chem.  Soc.,  1926,  48,  1959— 1975).— In  view 


of  the  uncertainty  of  the  structure  of  cyanidin 
chloride  (cf.  A.,  1925,  i,  422),  its  conversion  into 
epicatechin  (Freudenberg,  A.,  1925,  i,  1165)  is  as 
consistent  with  the  author’s  diphenylpropane  struc¬ 
ture  for  acacatechin  as  with  Freudenberg’s  formula. 
On  oxidation  with  neutral  permanganate  in  acetone, 
4  :  6  :  3'  :  4'  -tetramethylacacatechin  (4:6:3':  4'- 
tetramethoxy-2-hydroxy-3-phenylchroman)  affords 
the  4:6:3':  4'-tetramethoxy-3-phenylchroman-2-one 
(p -bromophenylhydrazone,  m.  p.  257 — 259°  [decomp.]) 
previously  described  (J.C.S.,  1921,  119,  167),  together 
with  some  4  :  6  :  3'  :  4'  -  tetramethoxy  -  3  -  phenyl- 
chroman-1  :  2  -  dione,  2  -  hydroxy  -4:6:3':  4'-tetra- 
methoxy-3-phenylcoumarin,  6-hydroxy- 2  :  4  :  3' :  4'- 
tetramethoxy-aa-diphenylacetic  acid,  and  resinous 
by-products.  Amyl  nitrite  in  alcohol  with  hydro¬ 
chloric  acid  converts  the  ketone  into  1-iso nitroso- 
4:6:3':  4' -tetramethoxy -3-phenylchroman-'2-one,  m.  p. 
116°  (yield  8S%),  which  with  acetic  acid  and  10% 
sulphuric  acid  gives  in  91%  yield  2-hydrozy-4  :  6  :  3' :  4'- 
tetramethoxy-3-p)henylcoumarin,  m.  p.  181°  ( acetyl 

derivative,  m.  p.  153°).  The  formation  of  this 
substance  instead  of  the  4:6:3':  4'-tetramethyl- 
quercetin  required  by  the  Freudenberg  formula  for 
catechin  affords  confirmation  of  the  author’s  formula. 
2  :  4  :  6  :  3' :  4'-Pentamethoxy-Z-phenylcoumarin,  ob¬ 
tained  with  diazomethane  or  methyl  iodide  and  silver 
oxide  in  ethereal  solution,  has  m.  p.  146°.  On  treat¬ 
ment  with  sodium  hydroxide,  2-hydroxy-4  :  6  :  3' :  4'- 
tetramethoxy-3-phenylcoumarin  yields  veratric  acid 
and  trimethylphloroglucinol,  whilst  with  hydriodic 
acid  (d  1-7)  and  acetic  anhydride  it  affords  a  substance 
(C^HjjO,.).,,  m.  p.  162 — 163°,  apparently  identical 
with  the  product  obtained  by  Ciamician  and  Silber 
by  the  action  of  hydriodic  acid  on  4  :  6  :  3' :  4'-tetra- 
acetoxy-3-phenylcoumarin  (A.,  1894,  i,  471).  Dis¬ 
solved  in  acetone,  it  is  converted  into  the  yellow 
a-diketone,  4:6:3':  4' -tetramethoxy-Z-phenylchroman- 

1  :  2-dione,  m.  p.  134°.  The  latter,  which  is  best 
obtained  by  the  oxidation  of  4  :  6  :  3' :  4'-tetramethoxy- 
3-phenylchroman-2-one,  is  converted  into  the  colour¬ 
less  enol  by  solution  in  alcohol ;  both  forms  appear 
to  be  stable  in  carbon  tetrachloride.  With  3  : 4- 
tolylenediamine,  the  diketone  affords  no  definite 
condensation  product,  but  diazomethane  in  ether 
yields  1  :  2-methylenedioxy-4  :  6  :  3' :  4' -tetramethoxy -3- 
phenylchroman,  m.  p.  122°,  and  oxidation  with  neutral 
permanganate  gives  formic  acid  and  6-hydroxy- 

2  :  4  :'3'  :  4'-tetramethoxy-aa-diphenylacetic  acid 
(yield  93%).  Since  on  oxidation  in  alkaline  solution 
with  potassium  permanganate  tetramethylaca¬ 
catechin  also  affords  the  latter  acid,  together  with  di- 
methylphloroglucinol  and  veratic  acid  and  4  :  6  :  3' :  4' 
tetramethoxy-3-phenylchroman-2-one,  it  is  concluded 
that  fission  of  the  chroman  nucleus  precedes  oxidation 
and  that  the  veratric  acid  and  phloroglucinol  ether 
are  secondary  products.  This  view  is  supported  (1) 
by  the  oxidation  of  2  :  4  :  6  :  3'  :  4'-pentamethoxy-aa- 
diphenylacetic  acid  and  of  pentamethylmaclurin 
with  alkaline  potassium  permanganate  to  trimethyl¬ 
phloroglucinol  and  veratric  acid,  and  (2)  by  the  con¬ 
version  of  pentamethylacacatechin  with  alcoholic 
potassium  hydroxide  and  methyl  iodide  or  methyl 
sulphate  into  [3y-2  :  4  :  6  :  3' :  4' -hep tam ethoxy -eta:- di¬ 
phenylpropane,  m.  p.  122°,  which  itself  affords 
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2  :  4  :  6  :  3'  :  4'-pentamethoxy-aa-diphenylacetic  acid 
on  oxidation.  The  structure  of  the  heptamethoxy- 
compound  is  further  confirmed  by  its  synthesis  from 
2  :  4  :  6  :  3'  :  4'-pentamethoxydiphenyImethyl  chloro- 
methyl  ketone  (J.C.S.,  1920,  117,  1154).  The 
latter  Math  alcoholic  potassium  acetate  affords 
y-acetoxy  -  2  :  4  :  6  :  3'  :  4'  -  pentamethoxy-aa-diphenyl- 
propan-$-one,  m.  p.  162°,  converted  by  acetic 
anhydride  in  the  presence  of  zinc  dust  into  py-di- 
acetoxy  -  2  :  4  :  6  :  3' :  4'  -  pentamethoxy-u.u.-diphenylprop- 
cine,  m.  p.  173°,  from  which  the  py-2  :  4  :  6  :  3'  :  4'- 
heptamethoxv-derivative  is  obtained  by  treatment 
with  alcoholic  potassium  hydroxide  and  methyl 
sulphate.  Recent  work  by  Ryan  (A.,  1925,  i,  1268) 
is  discussed  and  the  different  results  obtained  by 
different  workers  on  Kostanecki’s  methylated  reduc¬ 
tion  products  of  cateehin  are  attributed  to  mobility 
of  the  nucleus  B.  The  author  concludes  that 
2  :  4  :  6  :  3'  :  4'-pentamethoxy-aa-diphenylpropane  is 
the  normal  disintegration  product.  In  reply  to 
Freudenberg  and  Purrmann  (A.,  1924,  i,  S6S),  the 
different  results  obtained  by  ethyl  acetate  and  by  ether 
extraction  in  the  preparation  of  cateehin  are  emphasised . 
The  low  m.  p.  recorded  by  these  workers  for  tetra- 
methylacacatechin  is  attributed  to  the  presence  of 
traces  of  the  heptamethyl  derivative,  and  in  view  of 
their  criticisms,  the  synthesis  of  4:6:3':  4'-tetra- 
methoxy-3-phenylchroman-2-one  and  its  reduction 
to  tetramethylacacatechin  have  been  repeated  and 
confirmed.  R.  Brightman. 

2:3: 4-Trisubstituted  cliromenyl  radicals. 
A.  Lowenbein  and  B.  Rosenbaum  (Annalen,  1926, 
448,  223  — 248). — 2  :  3  :  4 - Triphenylchroman -2-ol, 
m.  p.  159°,  from  3-phenylcoumarin  and  magnesium 
phenyl  bromide,  loses  the  elements  of  water  when 
boiled  with  acetic  acid,  forming  2:3:  4 -triphenyl- 
y-chromene,  m.  p.  131°,  which  partly  regenerates  the 
chromanol  when  boiled  with  aqueous-alcoholic  potass¬ 
ium  hydroxide,  and  is  oxidised  by  ferric  chloride 
to  2:3:  Az-triplianylh&nzopyrylium  ferrichloride,  m.  p. 
189°;  this  is  hydrolysed  with  aqueous  acetone  to 
the  i/r-base,  2:3:  ‘k-triphenylchromen-2-ol,  m.  p.  158° 
( methyl  ether,  m.  p.  139°,  ethyl  ether,  m.  p.  126°), 
which  with  perchloric  acid  yields  the  corresponding 
benzopyrylium  perchlorate,  m,  p.  268°.  The  latter 
reacts  with  magnesium  phenyl  bromide  to  form 
bis- 2  :  3  :  4^-triphenylchromenyl,  m.  p.  150 — 165°,  and 
2:2:3:  4-tetraphenyl-a-chromene,  m.  p.  195°.  The 
former  on  air  oxidation  yields  the  corresponding 
peroxide,  m.  p.  152°,  which  regenerates  the  above 
pyrylium  salts  with  ferric  chloride  and  perchloric 
acid,  respectively,  and  with  sodium-potassium  alloy 
in  absence  of  air  it  forms  potassium  2:3:  i-triphenyl- 
chromenyl,  whilst  with  ethereal  hydrogen  chloride 
it  furnishes  the  triphenylbenzopyrylium  chloride  hydro¬ 
chloride,  m.  p.  167°,  together  with  an  oil.  The 
following  compounds  were  prepared  by  the  same 
general  methods  :  2  :  Z-diphenylbenzopyrylium  per¬ 

chlorate,  m.  p.  248°;  2  :  3-diphenyl-4-(a-naphthyl)-y- 
chromene,  m.  p.  166°  ( benzopyrylium  ferrichloride, 
m.  p.  220°;  pyrylium  perchlorate,  m.  p.  247°),  bis- 2  :  3- 
diphenyl-4:-{a.-naphthyl)chromenyl,  m.  p.  185°  ( peroxide , 
m.  p.  171°) ;  2  :  Z-diphenyl-4-benzyl-y-chromene,  m.  p. 
118°  ( pyrylium  ferrichloride,  m.  p.  181°;  pyrylium 


perchlorate,  m.  p.  186°),  bis-2 :  Z-diphenylA-benzyl- 
chromenyl,  m.  p.  160°;  2  :  i-di-a-naphthyl-Z-phcnyl- 
y-chromene,  m.  p.  204°  ( pyrylium  ferrichloride,  m.  p. 
233° ;  pyrylium  perchlorate,  m.  p.  223°),  bis- 2  :  4 -di- 
a.-naphthyl-Z-phenylchromenyl  peroxide,  m.  p.  252 — 
253°.  2  : 4-Di-a-naphthyl-3-phenylchroman-2-ol  could 
not  be  isolated  owing  to  the  ease  with  which  it  loses 
the  elements  of  water  to  form  the  chromene.  The 
corresponding  bischromenyls  are  the  sole  products 
of  the  action  of  magnesium  a-naplithyl  bromide  on 
the  triphenylbenzopyrylium  perchlorate,  and  of 
magnesium  phenyl  bromide  on  2  : 3-diphenyl-4- 
a-naphthyl-,  2  :  3-diphenyl-4-benzyl-,  2  :  4-di-a- 
naphthyl-3-phenyl-benzopyrylium  perchlorates.  In 
the  case  of  the  last  compound,  it  was  not  isolated, 
but  its  presence  was  shown  by  conversion  into  the 
peroxide.  The  colourless  bischromenyls,  which  are 
also  readily  formed  by  treating  acetone  solutions 
of  the  pyrylium  perchlorates  with  zinc,  develop  a 
green  colour  on  dissolution  or  fusion,  owing  to  dis¬ 
sociation  into  free  radicals,  which  probably  contain  a 
tervalcnt  carbon  atom  in  the  2-position.  The  green 
solutions  are  decolorised  by  air  oxidation,  forming 
colourless  peroxides.  The  dissociation  was  followed 
by  mol.  wt.  determinations  in  naphthalene  solution. 
The  behaviour  of  bis-2  :  3-diphenyl-4-benzylcliromenyl 
is  exceptional  here,  in  that  the  green  solutions  of  tho 
free  radicals  are  decolorised  on  boiling,  forming 
2  :  Z-diphenylA-benzylidene-y-chromene,  m.  p.  154° 
(also  formed  from  2  : 3-diphenyl-4-benzylbenzo- 
pyrylium  perchlorate  and  pyridine),  and  probably 
2  :  3-diphenyl-4-benzyl-a-chromene,  which  was  not 
obtained  pure  : 


CiCHPh 
‘CPh 


OCH2Ph 


Ph 


OCEUPh 

2  Y^9Ph  _>  I  I  it-  “  4-  , 

\/\/Gxph  \/\/cph  \/\/CHPh 

O  x  O  0 

J.  S.  H.  Davies. 


Tervalent  carbon.  V.  Dissociation  of  bis- 
chromenyls  and  the  use  of  chromous  chloride 
for  the  preparation  of  free  methyl  radicals. 
K.  Ziegler,  F.  A.  Fries,  and  F.  Salzer  (Annalen, 
1926,  448,  249 — 264;  cf.  preceding  abstract). — The 
following  benzopyrylium  perchlorates  were  prepared 
by  the  action  of  magnesium  phenyl  bromide  on  the 
requisite  fiavone,  followed  by  treatment  of  the 
chromenols  with  perchloric  acid  :  2  :  4-diphenyl-6- 
methylbenzopyryliuni  perchlorate ;  2  :  i-diphenyl-6- 

methyl-Z-ethylbenzojiyrylium  perchlorate,  m.  p.  205°; 

2  :  A-diphenyl-G-methyl-Z-propylbenzopyrylium  'per¬ 
chlorate,  m.  p.  194° ;  2:3:  4:-triphenyl-G-melhylbenzo- 
pyrylium  perchlorate,  m.  p.  282° ;  the  corresponding 

3  :  G-dimethyl  and  3-iso propyl  compounds  were  not 
obtained  pure.  The  methyl  ethers  of  2  : 4-diphenyl- 
3  :  6-dimethylehromen-2-ol  and  2  :  4-diphenyl-6- 
methyl-3-i’sopropylchromen-2-ol  melt  at  123°  and 
117 — 118°,  respectively.  Labile  2:3:  4 -triphenyl- 
G-methylchromen-i-ol,  m.  p.  139 — 140°,  is  obtained 
from  the  corresponding  fiavone  and  magnesium  phenyl 
bromide,  whereas  on  fusing  the  labile  isomeride  or 
heating  its  benzene  solution,  stable  2:3:  A-triphenyl- 
G-methylchromen-2-ol,  m.  p.  163°,  is  obtained,  which 
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can  also  be  prepared  from  magnesium  phenyl  bromide 
and  3  :  4-diphenyl-6-methylcoumarin,  m.  p.  20S — 
209°  (obtained  by  heating  a  mixture  of  sodium 
phenylacetate,  phenylacetyl  chloride,  and  o-benzoyl- 
p-cresol),  and  also  by  the  hydrolysis  of  2:3:  4-tri- 
phenyl-6-methylbenzopyrylium  perchlorate  with 
sodium  hydroxide.  Bis-2  :  4-diphenijl-3  :  G-dimethyl- 
chromenyl ,  bis- 2  :  4-diphenyl-G-methyl-^-ethylchromenyl, 
and  bis- 2  :  3  :  4-triplienyl-G-methylchromenyl  are  ob¬ 
tained  from  the  respective  pyrylium  perchlorates, 
chromenols,  or  chromenol  ethers  by  means  of  clirom- 
ous  chloride.  Mol.  wt.  determinations  in  boiling 
toluene  show  that  the  degree  of  dissociation  into  free 
radicals  in  the  last  two  chromenyls  is  14 — 16%  and 
44 — 58%,  respectively.  Their  cold  benzene  solutions 
when  shaken  in  air  exhibit  alternating  disappearance 
and  reappearance  of  colour,  the  latter  being  due 
to  the  oxidation  of  the  primarily  formed  peroxides. 
The  limited  dissociation  under  these  conditions 
harmonises  with  the  behaviour  of  their  deep  green 
solutions  in  boiling  toluene  or  xylene,  which  become 
decolorised  on  cooling  quickly  in  absence  of  air  and 
re-develop  colour  on  further  heating.  The  isolation 
of  the  two  forms  of  2:3: 4-triphenyl-6-methyl- 
chromenol  appears  to  indicate  that  the  stable  position 
of  the  free  valency  is  at  the  2-carbon  atom. 

J.  S.  H.  Davies. 

Synthesis  of  anthocyanins.  I.  A.  Robertson 
and  R.  Robinson  (J.C.S.,  1926,  1713—1720).— 
p-Acetoxybenzoyl  chloride,  b.  p.  157°/20  mm.,  m.  p. 
30°  (prepared  by  the  action  of  thionyl  chloride  on 
p-acetoxybenzoic  acid),  and  ethyl  sodio-ay-dimethoxy- 
acetoacetate  react  in  ethereal  solution,  and  the  pro¬ 
duct  is  hydrolysed  to  p -hydroxy- a  -mdhoxyacelo- 
X>henone,  m.  p.  130 — 131°.  Its  potassium  salt  with 
tetra-acetyl-p-glucosidyl  bromide  (p-bromotetra- 
acetylglucose),  in  aqueous  acetone  solution,  gives 
p  -  tetra  -  acetyl  -  (3  -  ghccosidoxy  -  w  -  methoxy acetophenone, 
m.  p.  125 — 126°.  When  this  is  treated  with  (3-res- 
orcylaldehyde  and  hydrogen  chloride  in  formic 
acid  solution,  partial  removal  of  the  sugar  group 
occurs,  leading  to  7  :  4' -dihydroxy -Z-methozyflavylium 
chloride  [ ferrichloride ,  m.  p.  179 — 180°;  pier  ate,  m.  p. 
250 — 252°  (decomp,  from  220°)],  whilst  in  ethereal 
solution  the  product  is  4' -tetra-acetyl-$-glucosidoxy-l - 
hydroxy-3-methoxyflavylium  chloride,  m.  p.  219 — 
220°  (decomp,  from  200°)  [picrate,  m.  p.  225 — 226° 
(decomp.)].  Treatment  of  the  tetra-acetyl  compound 
■with  ammonia  in  methyl  alcohol  at  0°,  followed  by 
the  action  of  dilute  hydrochloric  acid,  yields  4'-(3- 
glucosidoxy-1  -hydroxy -3-methoxyflavylium  chloride,  de¬ 
comp.  at  about  300°  [picrate,  m.  p.  199 — 220°  (de¬ 
comp.)].  Hydrolysis  with  hydrochloric  acid  converts 
this  anthocyanin-like  substance  into  the  antho- 
cyanidin,  7  :  4' -dihydroxy -ii-methoxyflavylimn  chloride. 
By  using  orcylaldehyde  instead  of  p-resorcylaldehyde 
in  the  condensations,  the  following  have  been  pre¬ 
pared  :  7  :  4'-dihydrozy-3-methoxy-5-methyljlavylium 

chloride  ( ferrichloride ,"  softens  at  150°,  decomp. 
220 — 222°) ;  4,' -tetra-acetyl- fi-glucosidoxy-7 -hydroxy-3- 
methoxy-5-niethylflavylium  chloride  [picrate,  m.  p. 
222 — 223°  (decomp,  from  218°)],  obtained  by  con¬ 
densation  in  formic  acid,  but  better  in  ethereal 
solution ;  4' -$-glucosidoxy-7 -hydroxy-3-methoxy-5- 


methylflavylium  chloride  [ picrate ,  m.  p.  202 — 203° 
(decomp.)].  F.  M.  Hamer. 

Substituted  sp irobenz opyrans .  A.  Lowen- 
stein  and  W.  Katz  (Ber.,  1926,  59,  [B],  1377— 
1383). — Ethyl  mcthylacetoacetate  and  salicylalde- 
hyde  in  ethereal  solution  in  the  presence  of  hydrogen 
chloride  and  perchloric  acid  afford  2-o -hydroxystyryl- 
3-vietIiylbenzopyrylium  perchlorate,  m.  p.  243°,  which 
is  transformed  by  ammonia  into  3-methylspiro- 

dipnjran,  ,  m.  p.  81°,  converted 

by  methyl  alcohol  and  hydrochloric  acid  into  2-meth- 
oxy-2-o-hydroxystyryl-Z-methylchromene,  m.  p.  233°. 
Similarly,  ethyl  or  methyl  benzylacetoacetate  and 
salicylaldehyde  yield  2 - o -hydroxy  styryl-Z -benzylbenzo - 
pyrylium  perchlorate,  m.  p.  234°,  which,  with  ammonia, 
affords  Z-benzyhpvcodibenzopyran,  m.  p.  121°. 
2-Phe7iyl-3-methylbe?izopyrylium  perchlorate,  m.  p. 
177°,  is  prepared  analogously  from  ethyl  methyl- 
benzoylacetate  and  salicylaldehyde  or  propiophenone 
and  salicylaldehyde.  p-Naphthol-a-aldehyde  and 
ethyl  methylacetoacetate  in  formic  acid  solution  in 
presence  of  perchloric  acid  yield  2-o -hydroxy-a- 
benzostyryl-3-methyl-fi-7iap>hthapyrylium  perchlorate, 
m.  p.  about  320°  (decomp.),  and  thence  3-methyl- 
spirocZi-2  :  2 ' - (3 - naphthapyran ,  m.  p.  203°.  2-o -Hijdr- 
oxy-u-be7izostyryl-3-be7izyl-  $-naphthapyrylium  per¬ 
chlorate,  m.  p.  257°  (decomp.),  Z-benzyhpirodi-2  :  2'- 
$-7iaphthapyran,  m.  p.  207°,  2-o-hydroxy-u.-bt7i7.o- 
styryl-Z-2)he7iijl-$-7Mphthapyrijlium  perchlorate,  and 
Z-phemjlspvcodi-2  :  2' -$-naphthap>yran,  m.  p.  240°,  are 
described.  H.  Wren. 

Diazotisability  of  ammothiophens.  W.  Stein- 
kopf  and  P.  J.  Muller  (Annalen,  1926,  449,  210— 
222). — Nitration  of  thiophen-2-carboxylic  acid  (cf. 
Romer,  A.,  1887,  362)  gives  4-nitrothiophen-2-carb- 
oxylic  acid,  m.  p.  146 — 147°,  together  with  small 
amounts  of  the  5-nitro-isomeride,  which  is  detected 
by  decarboxylation  in  a  current  of  steam,  when  a 
little  2-nitrothiophen,  m.  p.  46°,  distils  over.  4-Nitro- 
thiophen-2-carboxylic  acid  and  many  of  its  salts 
resist  decarboxylation,  but  3 -7iitrothiophen,  m.  p. 
64—67°,  is  obtained  by  heating  the  acid  at  250 — 
270°  with  a  nickel  catalyst.  4-Ami7iothio]:he7i-2- 
carboxylic  acid  hydrochloride  is  obtained  by  reduction 
of  the  nitro-acid  with  tin  and  hydrochloric  acid. 
The  amino-acid  (acetyl  derivative,  m.  p.  272 — 273°) 
when  diazotised  (as  the  chlorostannite)  in  concen¬ 
trated  hydrochloric  acid  and  coupled  with  (3-naphthol 
gives  2-carboxy-4-thiophe7iazo-$-naphthol,  isolated  as 
the  acetyl  derivative,  decomp.  204°. 

When  a  solution  of  2-aminothiophen  chlorostannite 
in  hydrochloric  acid  is  diazotised,  two  solid  products 
can  be  isolated,  viz.,  the  chlorostannite  of  amino- 
azothiophen  and  thiophe7i-2-diazoniu7n  chloride  (?). 
The  latter,  not  obtained  pure,  gives  a  yellow  wool 
dye  with  m-phenylenediamine  and  on  keeping  becomes 
red,  probably  owing  to  coupling  with  2-hydroxythio- 
plien  formed  by  decomposition.  C.  Hollins. 

Comparative  behaviour  of  hydroxypyrroline- 
and  pyrrolidone-carboxylic  acids  towards  ozone. 
E.  Abderhalden  and  E.  Schwab  (Z.  physiol.  Chern., 
1926,  157,  146—147;  cf.  this  vol.,  630).— When 
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treated  with  ozone  in  chloroform,  hydroxypyrroline- 
carboxylic  acid  affords  a  liquid  ozonide,  from  which, 
on  treatment  with  silver  oxide  by  Tollens’  method, 
the  silver  salt,  CHO-CH2-CH(NH2)-C02Ag,  decomp. 
107°,  was  obtained.  Pyrrolidonecarboxylic  acid  is 
not  attacked  by  ozone  under  similar  conditions. 

F.  G.  Willson. 

Action  of  sodioisatin  on  ethyl  chloroformate. 
G.  Heller  and  H.  Lattth  (J.  pr.  Chem.,  1926,  [iij, 
113,  225 — 232). — The  work  of  Hantzsch  (A.,  1924, 
i,  420)  criticising  Heller  (A.,  1918,  i,  309)  is  also 
inaccurate.  Heller  stated  that  ethyl  isatin-l-carb- 
oxylatc  when  boiled  with  water  gave  2  :  3-dihydroxy  - 
2  :  3-dihydroindole-2-carboxylie  acid.  This  was  re¬ 
named  formylisatoic  acid  by  Hantzsch,  but  it  is 
now  found  that  mere  addition  of  water  occurs,  to 
give  A-carbethoxyisatoic  acid  (new  m.  p.  149 — 
150°),  as  is  shown  by  analysis  and  by  the  regeneration 
of  the  original  ester  on  heating  with  acetic  anhydride. 
The  ethyl  ester  is  similarly  renamed,  and  the  “  phenyl- 
hydrazide  ”  is  found  to  be  the  phenylhydrazine  salt  of 
A-carbethoxyisatoic  acid  phenylhydrazone.  2  :  4-Di- 
hydroxy-1  :  2  :  3  :  4-tetrahydroquinoline-2-carboxylic 
acid  (Heller,  loc.  cit.)  or  formylanthranilic  acid 
(Hantzsch)  is  actually  A-carbethoxyanthranilic  acid, 
already  known  (Ber.,  1889,  22,  1674). 

The  product  of  heating  methyl  isatin-l-carboxylate 
with  water  is  N -carbomethoxyisatoic  acid ,  yellow,  m.  p. 
147°,  which  was  previously  confused  with  the  carb- 
ethoxy-homologue  under  the  name  of  2  :  3-dihydroxy  - 
2  :  3-dihydroindole-2-carboxylic  acid,  of  which  the 
“  methyl  ester,  m.  p.  85°, ”  is  the  methyl  ester  of 
this  new  acid.  The  new  acid  oxidises  to  A-carbo- 
methoxyanthranilic  acid. 

Ethyl  5-bromo-  and  5-chloro-2  :  3-dihydroxy-2  :  3- 
dihydroindole-2-carboxylic  acids  (Heller  and  Jacob- 
sohn,  A.,  1921,  i,  440)  are  to  be  renamed  ethyl  5-bromo- 
and  5-chloro-A-carbethoxyisatoate. 

The  interaction  of  sodioisatin  and  benzoyl  chloride 
in  the  presence  of  alcohol  gives  ethyl  N -benzoyl- 
■isatoate,  m.  p.  80 — 81°  {phenylhydrazone,  m.  p.  95°; 
oxime,  m.  p.  103 — 104°),  which  is  also  obtained  from 
the  corresponding  acid  or  from  1-benzoylisatin,  and 
from  which  ~N-benzoylisatoamide,  m.  p.  215 — 216° 
(decomp.),  is  prepared.  E.  W.  Wignall. 

Synthesis  of  hydroxymethoxy-Ar-rnethyl-3  :  4- 
dihydroisoquinolinium  salts.  S.  Akabori  (Bull, 
Chem.  Soc.  Japan,  1926,  1,  96—102,  125—128).— 
Treatment  of  j3-3-methoxy-4-benzyloxyphenylethyl- 
amine  with  benzaldehyde  gives  benzylidene-$-3-meth- 
oxy-i-benzyloxyphenylethylamine,  m.  p.  57 — 59°,  the 
methiodide  of  which,  when  hydrolysed,  yields  methyl- 
$-3-mclhoxyA-benzyloxyphenylethylamine,  b.  p.  200 — 
202°/3-5  mm.  ( hydrochloride ,  m.  p.  157 — 158°;  picrate, 
m.  p.  163-5 — 165°).  The  formate  (m.  p.  105 — 106°) 
of  this  compound  gives,  on  heating,  $-3-methoxy-i- 
benzyloxyphenylethylformylmethylamide,  m.  p.  78 — 
80°,  which  can  also  be  obtained  from  formyl-$- 3- 
methoxyA-benzyloxyphenylethylformaniide,  m.  p.  69 — 
71°.  The  formyl  methyl  compound,  treated  with 
thionyl  chloride,  yields  Q-methoxy-l-benzyloxy-2- 
methyl-3  :  ^-dihydroisoquinolinium  chloride,  m.  p.  135 — 
J38°  (anhydrous),  picrate,  m.  p.  177 — 178°.  This 


last  compound,  on  oximation,  gives  4;-methoxy-5- 
benzyloxy-2-(a-methylaminoethyl-\-benzaldoxime,  m.  p. 
166 — 167°,  and  on  hydrolysis  yields  7-hydroxy- 
6  -  methoxy  -  2  -  methyl  -3:4-  dihydroisoquinolinium 
chloride  (cf.  Pyman,  J.C.S.,  1910,  97,  268).  Benzyl 
iodide  acts  on  the  phenolbetaine  of  6  :  7-dihydroxy- 
2-methyl-3  : 4-dihydroisoquinolinium  hydroxide  to 
form  l-hydroxy-Q-benzyloxy-2-methyl-3  :  4-dihydroiso- 
quinolinium  iodide,  m.  p.  189 — 190°,  with  some 
6  :  l-dibenzyloxy-2-methyl-3  :  4  -  dihydroisoquinolinium 
iodide,  m.  p.  194 — 195°.  Concentrated  solutions  of 
the  former  compound,  treated  with  potassium 
carbonate,  give  d-benzyloxy-7 -(1  -hydroxy-Q-benzyloxy-2- 
methyl-3  :  4c-dihydroisoquinoliniumoxy)-2- methyl  -  3  :  4- 
dihydroisoquinolmium  iodide  ( '{),  m.  p.  196 — 198°, 
and  from  this  l-hydroxy-G-benzyloxy-2-methyl-3  : 4- 
dihydroisoquinolinium  picrate,  m.  p.  176 — 177°,  and 
perchlorate,  m.  p.  222 — 225°,  are  obtained.  Partial 
hydrolysis  of  this  perchlorate  yields  G-hydroxy-7- 
methoxy-2-methyl-Z :  i-dihydroisoquinolinium  perchlor¬ 
ate,  m.  p.  17S — 179-5°.  Methylhomovanillylamine 
hydrochloride,  OH-C6H3(OMe)-CH2-CH2-NH2MeCl,  m.  p. 
149-5 — 151°,  is  obtained  by  the  action  of  concentrated 
hydrochloric  acid  on  methyl- (3-3-methoxy-4-benzyl- 
oxyphenylethylamine.  B.  W.  Anderson. 

Synthesis  of  pyrrole-  and  pyrrolidone-carb- 
oxylic  acids  and  of  pyrrole-2-carbithionic  acid. 
C.  M.  McCay  and  C.  L.  A.  Schmidt  (J.  Amer.  Chem. 
Soc.,  1926,  48,  1933 — 1939). — Attempts  to  synthesise 
proline  by  reduction  of  pyrrolidone-2-carboxylic  acid 
and  pyrrole-2-carboxylamido  were  unsuccessful. 
Reduction  took  place  when  pyrrole-2-carboxylic 
acid  was  treated  with  hydrogen  in  50%  alcohol 
containing  hydrochloric  acid  in  the  presence  of 
platinum  oxide,  but  the  product  was  not  proline. 
The  maximum  yield  (40%)  of  pyrrole-2-carboxylic 
acid  is  obtained  when  the  magnesium  pyrryl  iodide  is 
prepared  with  1-4  mols.  of  magnesium  methyl  iodide 
to  1  mol.  of  pyrrole.  Further  excess  of  magnesium 
methyl  iodide  yields  only  acetic  acid  (cf.  this  vol., 
506).  Magnesium  pyrryl  iodide  shows  no  lumin¬ 
escence  when  oxygen  impinges  on  the  surface  of  its 
solution.  Pyrrole-2-carbithionic  acid  (iron,  lead,  and 
mercury  salts),  a  dark  brown  oil  which  partly  crystal¬ 
lises  and  is  readily  oxidised  on  exposure  to  air,  is 
obtained  by  the  action  of  pyrrole  and  carbon 
disulphide  on  an  ethereal  solution  of  magnesium 
methyl  iodide.  Pyrrolidone  reacts  normally  with 
magnesium  methyl  iodide,  and  migration  of  the 
-MgX  group  to  the  2-position  does  not  occur. 

R.  Brightman. 

Pyridine  and  quinoline  tartrates.  Pariselle 
(Compt.  rend.,  1926,  183,  210 — 211). — From  an 
examination  of  the  rotatory  powers  of  tartaric  acid  in 
various  mixtures  of  pyridine  and  water,  and  quinoline 
and  water,  it  is  inferred  that  pyridine  hydrogen 
tartrate  does  not  exist  in  solution,  but  that  dipyridine 
tartrate  is  formed  and  is  completely  ionised  except  in 
the  presence  of  a  large  excess  of  pyridine.  The  case 
of  quinoline  is  similar  except  that  diquinoline 
d-tartrate  is  not  totally  ionised  in  aqueous  solution, 
and  is  hevorotatory.  Only  pyridine  hydrogen 
d-tartrate,  m.  p.  about  150°,  [-M]S780  +7-5°  in  cresol 


958 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


solution,  and  quinoline  hydrogen  d -tartrate,  in.  p.  122°, 
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-9-7°,  could  be  isolated  in  the  solid  state. 

L.  F.  Hewitt. 


Action  of  a-picoline  on  alkali  hexachloro- 
iridates.  M.  Guillot  (Bull.  Soc.  cliim.,  1926,  [iv], 
39,  852 — 864). — The  action  of  a-picoline  on  alkali 
cliloroiridates  is  more  complicated  than  that  of 
pyridine  (cf.  Delepine,  A.,  1923,  i,  944),  prolonged 
treatment  leading  to  resinification.  If  aqueous 
ammonium  hexachloroiridate  is  heated  at  100°  for  a 
few  minutes  with  hydrochloric  acid  and  excess  of 
picoline,  the  solution  becomes  cloudy  and  contains 
iridium,  diaquotrichloropicoline,  [IrCl3(H20)2(CGH7N)], 
pink  leaflets,  which  is  oxidised  by  aqua  regia  to 
iridium  tetrachlorodipicoline,  [IrCl4(CGH7N)2].  If  the 
heating  is  continued  for  an  hour,  iridium  trichloro- 
tripicoline,  [IrCl3(CfiH7N)3],  yellow  leaflets,  is  obtained. 
This  yields  the  salt  (CGH8N)2[IrClG]  on  oxidation. 
The  mother-liquors  from  the  preparation  of  iridium 
diaquotrichloropicoline  contain  the  complex  salt, 
{2[IrCl0](NHJ3,[IrOl5(O0H7N)](C6H„N)2, 

(O0H8N)CI,3NH4Cl}, 

brownish-black,  which  may  also  be  prepared  by  mixing 
solutions  of  the  component  simple  salts.  Potassium 
may  partly  replace  ammonium  in  this  compound. 
Picolinium  picolinopentachloroiridale, 
(CGH8N)2[IrCl5(C6H7N)],  is  obtained  together  with 
picolinium  hexachloroiridate,  (CGH8N)3[IrClG],  when 
iridium  diaquotrichloropicoline  is  heated  with  picoline 
hydrochloride  in  acid  solution.  Silver  and  thallium 
picolinopentachloroiridates  form  insoluble  yellow 
powders.  H.  E.  F.  Notion. 

Structure  of  ammines  of  bivalent  platinum. 
A.  Rosenheim  and  W.  Handler  (Ber.,  1926,  59, 
[B],  1387 — 1390;  cf.  Reihlen  and  Nestle,  this  vol., 
699). — Potassium  chloroplatinite  yields  the  salts 
[Pt(C7H8ON2)2Cl2]  and  [Pt(C5HGN2)2Cl2]  with2-amino- 

1-acetylpyridine  and  3-aminopyridine,  respectively, 
m-Tolylcnediamine  and  potassium  chloroplatinite 
afford  the  monotolylenediamine  derivative,  converted 
by  an  excess  of  base  into  the  compound 
[Pt(C7H40N2)2]Cl2  [corresponding  sulphate  (+3H20) 
and  dithionate),  which  could  not  be  resolved  by  means 
of  silver  bromocamphorsulphonate  or  ammonium 
d-tartrate  (the  salt, 

2[Pt(C-H10N2)2]C4H4Os,(NH4)2C4H4OG,12H2O, 
is  described).  H.  Wren. 


Two  homologues  of  cinchomeronic  acid  and 
their  degradation.  0.  Mumm  and  R.  Neumann 
(Ber.,  1926,  59,  [B],  1616 — 1624;  cf.  Mumm  and 
Huneke,  A.,  1918,  i,  183;  Mumm  and  Bohme,  ibid., 
1921,  i,  439). — 6-Phenyl-2-methylpyridine-3  :  4-di- 
carboxylic  acid  is  converted  by  acetic  anhydride  into 
the  corresponding  anhydride,  m.  p.  196°,  transformed 
by  ammonia  into  6-phenyl-2-methylpyridi?ie  4- carboxyl - 
amide-3-carboxylic  acid,  m.  p.  199°  (corresponding 
imide,  m.  p.  249°),  and  by  boiling  ethyl  alcohol  into 
4  -  carbethoxy -  6  -phenyl  -  2  -  methylpyridine  -  3  -  carboxylic 
acid,  m.  p.  185°.  The  isomeric  3-carbethoxy-G-phenyl- 

2-methylpyridineA-carboxylic  acid,  in.  p.  145°,  is 
converted  through  the  potassium  into  the  silver  salt, 
which,  when  heated  in  a  vacuum,  affords  ethyl 
6 -ph enyl -2-m ethylpyr idine-3- carboxylate,  b.  p,  1S5°/13 
mm.  (corresponding  acid,  m.  p.  190 — 191°).  Simi¬ 


larly,  4-carbetlioxy-6-phenyl-2-methylpyridine-2-carb- 
oxylic  acid  affords  successively  a  potassium  and  a 
silver  salt,  ethyl  G-phenyl-2-methylpyridineA-carboxyl- 
ate,  b.  p.  194°/16  mm.,  and  G-phenyl-2-methylpyridine- 
4 -carboxylic  acid,  m.  p.  272°,  in  a  closed  tube.  Distill¬ 
ation  of  potasshim  phenylmethylpyridine-3  :  4,-dic.arb- 
oxylate  with  lime  affords  6-phenyl-2-methylpyridine, 
b.  p.  280 — 281°  (corr.),  d°  1-0731. 

2  -  Methyl  -  6  -  berb.-bidylpyridine  -3:4-  dicarboxylic 
anhydride,  m.  p.  95°,  is  converted  by  ice-cold  alcohol 
into  4:-carbethoxy-2-methyl-Q-tevt.-butylpyridine-3-carb- 
oxylic  acid,  m.  p.  105°,  whereas  the  isomeric  3-carb- 
ethoxy^-methyl-G-berb.-bidylqnyridine-i-carboxylic  acid, 
m.  p.  116°,  is  obtained  by  semihydrolysis  of  ethyl 

2- mcthyl-6-<erf -butylpyridine-3  :  4-dicarboxylate.  It 
is  converted  successively  into  the  p>otassium  and  silver 
salts,  ethyl  2-methyl-G-b&vb.-butylpyridine-3-carboxylate, 
b.  p.  180°/17  mm.,  and  2-riiethyl-Q-bcvb.-bidyl'pyridine- 

3 - carboxylic  acid  (-j-2H20),  m.  p.  137 — 138°.  4-Carb- 

ethoxy  -  2  -  methyl  -  6  -  tert .  -  butylpyridine  -  3  -  carb  oxylic 
acid  gives  a  silver  salt,  ethyl  2-methyl-G-terb.-buiyl- 
pyridineA-carboxylate,  b.  p.  170 — 180°/14  mm.,  and 
2-methyl-6-bevb.-bzdylpyridine-4:-carboxylic  acid,  m.  p. 
219°.  2-Methyl-Q-beTb.-butylpyridine  has  b.  p.  179 — 
180°  (corr.),  d°  0-9158.  H.  Wren. 

Chlorides  of  simple  pyridine-  and  quinoline- 
carboxylic  acids.  E.  Spath  and  H.  Spitzer  (Ber., 
1926,  59,  [B],  1477 — 1486). — The  acid  is  treated  with 
thionyl  chloride,  generally  purified  by  distillation  over 
beeswax,  in  an  apparatus  which  permits  the  distill¬ 
ation  of  excess  of  the  reagent  and  distillation  or 
sublimation  of  the  product  in  a  vacuum.  The 
results  differ  in  many  respects  from  those  of  Meyer 
(A.,  1901,  i,  407).  Picolinic  acid  and  technical 
thionyl  chloride  afford  chloropicolinyl  chloride,  m.  p. 
41 — 42°,  transformed  into  chloropicolinic  acid,  m.  p. 
1S0°  (dccomp.)  [methyl  ester,  m.  p.  47° ;  corresponding 
amide,  m.  p.  152 — 153°],  whereas  the  purified  reagent 
gives  picolinyl  chloride,  m.  p.  45 — 47°.  Nicotinic  acid 
yields  nicotinyl  chloride  hydrochloride,  m.  p.  155-5 — 
156-5°,  and,  apparently,  small  amounts  of  nicotinyl 
chloride.  Similarly,  fsonicotinic  acid  gives  iso- 
nicotinyl  chloride  hydrochloride,  m.  p.  164 — 165°,  and, 
apparently,  isonicotinyl  chloride.  Cinchonic  acid 
affords  primarily  cinchonyl  chloride  hydrochloride,  m.  p. 
170°,  which,  when  heated  in  a  vacuum,  yields 
cinchonyl  chloride,  m.  p.  68°;  the  product  obtained 
when  cinchonyl  chloride  hydrochloride  is  preserved 
in  a  vacuum  over  alkali  hydroxide  is  cinchonic  acid 
hydrochloride,  not  cinchonyl  chloride,  as  assumed  by 
Meyer  ( loc .  cit.).  H.  Wren. 

Quinoline  derivatives.  V.  4-Amino-2-plxenyl- 
quinoline.  H.  John  [with  V.  Grossmann  and 
V.  Fischl]  (Ber.,  1926,  59,  [B],  1447—1452).— 
Ethyl  2-phenylquinoline-4-carboxylate,  na.  p.  54°,  is 
converted  successively  into  the  corresponding  hydr- 
azide,  m.  p.  222°  ( benzylidene  derivative,  m.  p.  203°; 
hydrochloride),  and  azide,  m.  p.  S7°  (decomp.).  From 
the  latter  substance  2-phenylA-quinolyleihylurethane 
{-carbamate),  m.  p.  109°  {hydrochloride),  2-phenylA- 
quinolylcarbiviide,  m.  p.  231°  (whence  4-amino-2- 
phenylquinoline),  and  di-2-phenylA-quinolylcarbamide, 
m.  p.  2/3  ,  are  obtained.  Treatment  of  the  urethane 
with  boiling,  concentrated  hydrochloric  acid  affords 
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4-amino-2-plienylquinoline,  m.  p.  168°  ( monohydro - 
chloride,  m.  p.  272°;  sulphate ;  nitrate ;  additive 
compound  with  mercuric  chloride ;  chloroplatinate, 
which  does  not  melt  below  270°;  tartrate-,  picrate). 
4- Amino -2-phenylquinoline  methiodida,  m.  p.  274°, 
4- amino -2-phenylquinoline  ethiodide,  m.  p.  244°, 
4-formamido -2-phenylquinoline,  m.  p.  275°  (decomp.), 
4-acetamido -2-phenylquinoline,  m.  p.  108°,  and  the 
corresponding  diacetyl  derivative,  m.  p.  117°,  4-benz- 
amido-2-phenylquinoline,  m.  p.  182°,  4-methylene- 
imino-2-phenylquinoline,  m.  p.  188°,  and  4-benzyl- 
ideneimino -2-phenylquinoline,  m.  p.  240°,  are 
described.  H.  Wren. 

Colour  reactions  of  certain  heterocyclic  com¬ 
pounds  with,  aldehydes.  F.  Lieben  and  H. 
Popper  (Biochem.  Z.,  1926,  173,  455 — 466). — The 
colour  reactions  between  P-skatolc,  indole,  pyrrole, 
furfuraldehyde,  thiophen,  tryptophan,  and  certain 
aldehydes  in  presence  of  sulphuric  acid  have  been 
studied  quantitatively.  Usually,  when  either  the 
aldehyde  or  the  heterocyclic  compound  is  present  in 
excess  of  about  5  mols.  :  1  mol.  or  greater,  there  is 
good  proportionality  between  the  colour  developed 
and  the  amount  of  the  less  concentrated  component. 
When  the  two  are  present  in  about  equal  molecular 
proportions,  the  colour  intensity  is  quite  untrust¬ 
worthy  quantitatively.  Nevertheless,  many  excep¬ 
tions  to  these  rules  have  been  observed.  The  authors 
are  of  opinion  that  most  of  the  colour  reactions 
described  are  not  so  much  dependent  on  chemical 
reactions  as  on  changes  in  the  degree  of  dispersion  in 
the  reacting  system.  H.  D.  Kay. 

Tryptoph.an-aldeh.yde  reaction.  IV  and  V. 
E.  Komm  (Z.  physiol.  Chem.,  1926,  156,  161—201, 
202 — 217). — IV.  In  presence  of  proline  and  its 
derivatives,  or  of  polypeptides  and  proteins  con¬ 
taining  the  pyrrole  ring,  the  speed  and  intensity  of 
colour  formation  in  the  reaction  between  tryptophan 
and  aldehydes  are  markedly  increased.  Beyond  a 
certain  point,  further  addition  of  such  proline  deriv¬ 
atives  does  not  influence  the  colour  reaction.  It  is 
possible,  using  this  observation,  to  make  an  approxim¬ 
ate  determination  of  the  content  of  pyrrole  rings  in 
gelatin,  or  of  the  proline +hydroxyproline  in  protein 
hydrolysates. 

V.  Details  are  given,  based  on  the  findings  recorded 
above,  of  an  improved  method  for  the  colorimetric 
determination  of  the  tryptophan  content  of  a  protein. 
An  essential  feature  is  the  addition  of  sufficient 
gelatin  to  the  tryptophan  standard,  and  also  in  some 
cases  to  the  protein  under  investigation,  to  ensure 
optimal  colour  development.  The  following  figures 
are  given  for  the  percentage  of  tryptophan  found  : 
egg-albumin  1-43;  albumin  of  yolk  1-67;  vitellin 
1-40;  serum-albumin  2-66;  serum-globulin  2-49; 
fibrin  (from  blood)  2-OS;  “plant  fibrin”  0-40; 
legumin  1-35;  crystalline  protein  from  Antiaris 
toxicaria  5-29;  myosin  (from  beef)  1-46;  gelatin  0-0. 

H.  D.  Kay. 

Synthesis  of  p-amino-9-ethylacridine  [5-(3- 
aminoethylacridine].  H.  Jensen  and  L.  How¬ 
land  (J.  Amer.  Chem.  Soc.,  1926,  48,  1988 — 
1990). — Expecting  to  obtain  an  enhanced  antiseptic 
effect,  as  compared  with  acridine,  the  authors  have 


prepared  o-R-aminoethylacndine,  yellow  needles 
(  +  1H20),  decomp.  225 — 230°  ( benzoyl  derivative, 
m.  p.  213°,  picrate,  m.  p.  145°),  from  methyl  acridine- 
5-propionate.  The  latter  is  converted  by  hydrazine 
hydrate  into  the  hydrazide,  m.  p.  205 — 206°  ( hydro¬ 
chloride,  decomp.  270°),  which,  with  amyl  nitrite  and 
alcoholic  hydrogen  chloride,  affords  the  corresponding 
carbamate,  m.  p.  144 — 145°  ( hydrochloride ,  decomp. 
217 — 218°,  picrate,  m.  p.  195°) ;  the  latter  with 
concentrated  hydrochloric  acid  yields  5-p-amino- 
ethylacridine.  R.  Brightman. 

Manufacture  of  diazotisable  azo  dyes  and 
intermediate  products.  Chem.  Works,  eormerly 
Sandoz,  and  M.  Boniger. — See  B.,  1926,  657. 

Yellow  monoazo  dyes.  Chem.  Fabr.  Gries- 
heim-Elektron. — See  B.,  1926,  658. 

Isomeric  forms  of  2  : 5-diketopiperazines. 
Action  of  ozone  on  the  enol  and  keto  forms  of 
2  :  5-diketopiperazines  and  on  dipeptides.  E. 
Abderhalden  and  E.  Schwab  (Z.  physiol.  Chem., 
1926,  157,  140 — 145). — When  treated  with  ozone  in 
chloroform,  leucylglycinc  anhydride  is  partly  con¬ 
verted  into  a  pungent-smelling,  liquid  ozonide  of  the 
enol  form,  which  affords  valeric  acid  on  hydrolysis, 
whilst  30—40%  of  the  anhydride  is  recovered  as  the 
keto  form,  which  is  unattacked  by  ozone.  Liquid 
ozonides  were  obtained  similarly  from  the  enol,  but 
not  from  the  keto,  forms  of  alanine  anhydride  and 
glycyl-d-alanine  anhydride.  Whilst  both  forms  of 
glycine  anhydride  yield  the  ozonide,  production  of  the 
latter  is  slower  from  the  keto  form.  Under  similar 
conditions,  ozone  was  without  action  on  several 
dipeptides.  F.  G.  Willson. 

Spectrographic  investigation  of  amino-acids, 
2  :  5-diketopiperazines,  peptones,  and  proteins. 
E.  Abderhalden  and  R.  Haas  (Z.  physiol.  Chem., 
1926,  155,  195 — 199). — The  tautomeric  forms  of 
amino-acids  and  2  :  5-diketopiperazines  show  clearly 
marked  differences  in  refractive  index  and  con¬ 
ductivity.  A  partial  separation  of  the  keto-enol 
forms  of  2  :  5-diketopiperazines  was  effected,  making 
use  of  the  difference  in  refractive  index  of  their 
solutions.  The  enolic  solution  shows  the  higher 
value.  The  specific  gravity  of  an  enolic  solution  of 
given  concentration  is  higher  than  that  of  the 
corresponding  keto-solution.  Proteins  and  peptones 
show  a  strong  absorptive  capacity  for  ultra-violet 
light.  2  :  5-Diketopiperazines  and  their  corresponding 
dipeptides  show  successively  decreased  absorption. 
The  aliphatic  amino-acids  and  the  corresponding 
polypeptides  show  slight  and  similar  absorptive 
capacity,  little  affected  by  the  length  of  the  chain. 
The  absorption  is  increased  in  the  dicarboxylic 
amino-acids.  The  bearing  of  these  facts  on  the 
structure  of  proteins  is  discussed.  Investigations  of 
specimens  of  alanine  prepared  respectively  by 
crystallisation  from  water  and  precipitation  from 
aqueous  solution  with  alcohol  show  small  spectro- 
graphic  differences,  ascribed  to  the  presence  of 
tautomeric  forms.  The  clearly-marked  differences  in 
absorption  spectra  of  tautomeric  forms  of  2  :  5-di¬ 
ketopiperazines  are  illustrated  by  reference  to  dl- nor- 
leucyl-df-leucine  anhydride  and  df-leucylglycine 
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anhydride.  Complete  conversion  of  the  enolic  form 
of  the  latter  compound  into  the  keto-modification 
takes  place  after  8  hrs.  M.  Clark. 

Physical  behaviour  of  amino-acids,  poly¬ 
peptides,  2  :  5-diketopiperazines,  in  their  tauto¬ 
meric  modifications,  and  proteins.  II.  E. 
Abderhalden  and  R.  Haas  (Z.  physiol.  Chem., 
1926,  155,  200 — 205). — The  conductivity  of  aqueous 
solutions  of  the  enolic  form  of  2  :  5-diketopiperazines 
is  increased  on  conversion  into  the  ketonic  modification 
by  long  boiling.  Electrolytic  dissociation  of  the 
enolic  form  does  not  take  place.  The  increase  is 
ascribed  to  the  presence  of  small  quantities  of  neutral 
salts,  which  give  more  stable  molecular  compounds 
with  the  enolic  than  with  the  ketonic  modification. 
Aqueous  solutions  of  optically  active  dipeptides  are 
unaltered  by  exposure  to  ultra-violet  light  or  to 
X-rays.  Solutions  of  the  corresponding  2  :  5-diketo- 
piperazines  show  diminished  rotation,  which  soon 
reaches  a  constant  value.  Traces  of  ammonia  and 
carbon  dioxide  can  be  detected  after  illumination. 
The  change  is  ascribed  to  oxidation  following  ozone 
formation,  since  no  change  occurs  in  an  atmosphere  of 
nitrogen.  Solutions  of  silk  peptones  show  similarly 
altered  rotations.  Solutions  of  globulin  and  albumin 
containing  sodium  chloride,  on  illumination  with 
ultra-violet  light  or  X-rays,  show  slight  increase  in 
conductivity  and  in  degree  of  buffering,  accompanied 
by  slight  decrease  in  pn,  in  capillary  ascent,  and  in 
optical  rotation.  Diketopiperazines  are  more  readily 
oxidised  by  atmospheric  oxygen  in  presence  of 
platinum -black  than  the  corresponding  dipeptides. 
The  yield  of  dipeptidc,  obtained  from  the  diketo- 
piperazine  by  reversible  reaction  with  water,  is 
increased  when  the  dipeptide  is  removed  by  precipit¬ 
ation  with  copper  hydroxide  or  by  fermentation  with 
yeast.  M.  Clark. 

a-Amino-AT-carboxylic  anhydrides.  II.  E. 
Sigmund  and  E.  Wessely  (Z.  physiol.  Chem.,  1926, 
157,  91 — 105;  cf.  A.,  1925,  i,  1151). — Sarcosine- N- 
carboxylic  anhydride,  m.  p.  99 — 100°  (decomp.) 
(rapidly  heated),  is  obtained  by  the  action  of  thionyl 
chloride  on  carbomethoxysarcosine  (cf.  Leuchs,  A., 
1906,  i,  236).  It  sublimes  almost  without  decom¬ 
position  at  50°/10  mm.,  as  does  also  X-phenyl- 
glycine-X-carboxylic  anhydride  at  100 — 130°/10  mm. 
Phenylalanine-X-carboxylic  anhydride  sublimes  with 
partial  decomposition  into  a  non-volatile  residue  at 
100 — 110°/0-5  mm.  Glycine-iV-carboxylic  anhydride 
sublimes  similarly  at  70 — 80°/0-5  mm.  Treatment  of 
phenylalanine-iY-carboxylic  anhydride  with  alcoholic 
ammonia  affords  phenylalanineamide,  m.  p.  137 — 
138°  (cf.  Konigs  and  Mylo,  A.,  1909,  i,  87).  Ethyl- 
amine  affords  similarly,  when  applied  in  either  aqueous 
or  ethyl  acetate  solution,  phenylalanine- ethylamide 
[picrate,  m.  p.  191 — 192°  (decomp.)].  Aminoacetal, 
in  aqueous  solution,  affords  in  the  same  way  phenyl- 
alanylammoacetal,  liquid  [picrolonate,  m.  p.  162° 
(decomp.)].  Phenylalanylglycine  and  phenylalanyl- 
glycylglycine  (of.  Fischer,  A.,  1904,  i,  890;  1905,  i, 
863)  were  obtained  analogously.  Condensation  of 
phenylalanine-iV-carboxylic  anhydride  with  Z- tyrosine 
ethyl  ester  in  chloroform  affords  phenylalanine- 


1-tyrosine  anhydride,  OH-C^-CH-CO-RH 

J  NH-COCH-CH2Ph, 

m.  p.  281°  (decomp.)  after  turning  brown  at  211°. 
The  action  of  aniline  on  phenylalanine-X-carboxylie 
anhydride  affords  a  mixture  from  which  only  phenyl- 
alanylphenylalan  ineanil  ide, 
CH2Ph-CH(NH2)-CO-NH-CH(CH2Ph)-CO-NHPh, 
m.  p.  170°  after  sintering  at  160°  [picrate ,  m.  p.  217° 
(decomp.)  after  turning  brown  at  214°],  could  be  iso¬ 
lated.  The  formation  of  phenylalanineanilide  (cf. 
Curtius  and  Sieber,  A.,  1922,  i,  721)  was  not  observed. 
Methylaniline  affords  similarly  only  an  amorphous 
product.  Pyridine  is  without  action  on  iV-phenyl- 
glycine-iV-carboxylic  anhydride,  but  causes  elimin¬ 
ation  of  carbon  dioxide  from  glycine-iV-carboxylic 
anhydride,  sarcosine-X-carboxylic  anhydride,  and 
phenylalanine-iV-carboxylic  anhydride.  Quinoline 
behaves  analogously.  F.  G.  Willson. 


Methylisoindigotins  and  methylindirubins. 
A.  Wahl  and  T.  Eaivret  (Ann.  Chim.,  1926,  [x],  5, 
314 — 362). — 7-Methylisatin,  golden-yellow,  m.  p.  260°, 
prepared  by  oxidation  of  7  :  7'-dimethylindigotin  with 
chromic  anhydride  in  glacial  acetic  acid,  or,  better, 
from  o-toluidine  by  the  method  of  Sandmeyer  (A., 
1919,  i,  318),  is  reduced  by  sodium  hyposulphite  in 
aqueous  solution  to  1-methyldioxindole,  m.  p.  212°. 
5-Methylisatin,  dark  red,  m.  p.  187°,  prepared  in  the 
same  manner  from  p-toluidine,  is  reduced  by  the  same 
reagent  to  5-melhyldioxindole,  m.  p.  210°.  Reduction 
of  isatin  by  hydrogen  in  presence  of  colloidal  platinum 
yields  isatide,  and  5-methylisatin  in  the  same 
way  furnishes  5  :  5' -dimethylisatide,  m.  p.  230 — 232°. 
Condensation  of  5-methylisatin  with  dioxindole  in 
presence  of  piperidine  yields  5-methylisatide,  m.  p. 
230°,  soluble  in  alkali  hydroxides.  7-Methylisatin  does 
not  react  in  this  way,  nor  will  isatin  condense  with 
5-methyloxindole.  5-Methylisatin  condenses  with 
oxindole  in  presence  of  piperidine,  furnishing  5-methyl- 

Me/^ - C(OH)-CH-C6H4 

isaian,  CO-NH  ,  decomp.  195— 

NH 

200°,  which  dissolves  in  sulphuric  acid  with  a  blood-red 
colour.  When  this  reaction  is  carried  out  in  glacial 
acetic  acid  in  presence  of  concentrated  hydrochloric 
acid,  a  molecule  of  water  is  also  eliminated  and 
5-methylisoindigotin,  dark  red  crystals  yielding  a 
Zewco-compound  soluble  in  alkalis,  is  produced.  Con¬ 
centrated  sulphuric  acid  at  the  ordinary  temperature 
converts  this  into  5-methylisoindigotin-5’ -sulphonic 
acid  ( sodium  salt,  -}-3H20,  described).  By  analogous 
reactions,  7-methylisatin  yields  7 -methylisatan,  m.  p. 
259°  (heated  rapidly),  and  7-methylisoindigotin, 
reddish-brown  crystals  subliming  with  decomp,  \leuco- 
compound,  m.  p.  310 — 312°  (decomp.)],  which  when 
heated  at  100°  with  sulphuric  acid  furnishes  1-methyl- 
isoindigotin-5 : 5'-disulphonic  acid  ( sodium  salt, 
-f  5H20,  potassium  salt,  +3H20,  barium  salt,  +6H20, 
silver  salt,  +4H20,  described). 

5  :  5' -Dimethyldisulphoisatide  (I)  is  obtained  as  an 
amorphous,  white  powder  by  the  action  of  hydrogen 
sulphide  on  5-methylisatin  in  alcohol,  and  is  converted 
by  sodium  carbonate  in  alcohol  into  5  :  5 '-dimethyl- 
isoindigotin,  dark  red,  produced  in  a  purer  condition 
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by  the  action  of  boiling  pyridine  (Zewco-compound, 
m.  p.  330°,  soluble  in  alkalis).  The  corresponding 


CO 

/\/\ 


c: 


(II.)  Me  NH 


—CO 

gHj-NH 


(III.) 


7  : 1 ' -dimetliyldisulphoisatide  furnishes  by  similar 
reactions  7  :  T-dimethylmoindigoti?i  (Zewco-compound, 
soluble  in  alkalis),  which  is  sulphonated  by  concen¬ 
trated  sulphuric  acid  at  100°  to  a  disulphonic  acid 
{ sodium  salt,  +6H20,  potassium  salt,  +4H20,  barium 
salt,  +4H20,  silver  salt,  +5H20,  described).  The 
decomposition  of  disulphoisatide  in  presence  of 
pyridine  yields  as  by-products  free  sulphur  and 
oxindole,  and  the  above  substituted  disulphoisatides 
yield  the  corresponding  5-methyloxindole,  m.  p.  168° 
(benzylidene  derivative,  m.  p.  182°),  and  7 -methyl- 
oxindole,  m.  p.  204°  ( benzylidene  derivative,  m.  p. 
224°). 

7 -Methylindirubin  (II),  violet  needles  with  a 
coppery  reflex,  soluble  in  a  solution  of  sodium  hypo¬ 
sulphite,  is  obtained  by  the  condensation  of  oxindole 
with  a  mixture  of  phosphorus  pentachloride  and 
7-methylisatin  in  benzene,  whilst  7' -methylindirubin 
(III)  results  from  the  condensation  of  7-methylisatin 
■with  indoxylic  acid  in  alcoholic  solution  in  presence 
of  sodium  carbonate.  5-Methylindirubin,  violet 
needles,  and  o' -methylindirubin,  dark  needles  yielding 
violet  solutions,  are  obtained  in  the  same  way  from 
5-methylisatin.  The  indirubin  derivatives  do  not 
dye  cotton  well. 

Spectrophotometric  observations  of  the  absorption 
spectra  of  fsoindigotin,  indirubin,  and  the  above 
methyl  and  dimethyl  derivatives  are  recorded. 

G.  M.  Bennett. 


1  :  l'-Dia!kyltetrahydro-4  :  4'-dipyridyls.  0. 
Mumm  and  H.  Ludwig  (Ber.,  1926,  59,  [B],  1605 — 
1616). — Ethyl  1:2:  G-trimethyl-4-fsobutylpyridine- 
3  :  5-dicarboxylate  methosulphate  dissolved  in 
aqueous  acetic  acid  is  reduced  by  sodium  amalgam 
to  ethyl  1  :  2  :  6  :  1'  :  2'  :  6' -hexamethylA  :  4'-<ZZiso- 
butyltetrahydrodipyridyl  -  3  :  5  :  3' :  5'  -  tetracarboxylate, 
m.  p.  75°,  which  slowly  decomposes  in  freezing 
benzene  into  ethyl  1:2:  Q-lrunelhylA-isobutyl-l  :  4- 
dihydropyridine-Z  :  5-dicarboxylate,  m.  p.  78 — 79°, 
and  ethyl  1  : 6-dimethyl-4-Zsobutyl-2-methylene- 
1:2-  dihydropyridine  -3:5-  dicar  boxylate.  Ethyl 
1  :  2  :  6  :  1'  :  2' :  Q'-hexamethyl  -  4  :  4’ -diethyltetrahydro  - 
dipyridyl-Z  :  5  :  3'  :  5' -tetracarboxylate,  m.  p.  72°  (de¬ 
comp.),  is  similarly  prepared.  The  tendency  of  the 
diisobutyl  derivative  towards  fission  exceeds  that 
of  any  homologous  dialkyl  derivative.  In  cold  ether 
nr  alcohol  or  when  heated  at  85 — 90°,  it  gives  equi- 
molecular  quantities  of  methide  and  dihydro-ester. 
Similarly,  ethyl  1  :  2  :  6  :  1'  :  2'  :  6'-hexamethyl-4  :  4'- 
diethyltetrahydrodipyridyl-3  :  5  :  3' :  5'-tetracarboxyl- 
ate  at  100°  gives  ethyl  1  : 6-dimethyl-4-ethyl-2- 
methylene  -1:2-  dihydropyridine  -3:5-  dicar  boxylate 


and  ethyl  1:2:  Q-trimethylA-ethijl-l  :  4-dihydropyr- 
idine-3  :  5-dicarboxylate,  m.  p.  89°.  The  dnsobutyl 
compound  is  converted  by  iodine  in  alcoholic  solution 
into  ethyl  2  :  6-dimethyl-4-isobutylpyridine-3  :  5-di- 
carboxylate  methiodide,  or,  if  excess  of  halogen  is 
used,  into  a  bimolecular  periodide,  (C18H2804NI3)2, 
m.  p.  99 — 100°.  Oxygen  transforms  it  into  a  per¬ 
oxide  which  decomposes  with  formation  of  hydrogen 
peroxide  into  ethyl  1 :  2-dimethyl-4-?\sobutyl-6-methyl- 
ene-1 :  2-dihydropyridine-3  :  5-dicarboxylate.  Hydro¬ 
gen  in  the  presence  of  colloidal  palladium  reduces  it 
to  ethyl  1:2:  6-trimethyl-4-isobutyl-l  :  2-dihydro- 
pyridine-3  :  5-dicarboxylate,  b.  p.  140°/0-l  mm.  In 
contrast  to  the  isomeric  1  :  4-dihydro-ester,  which  is 
not  affected  by  hydrogen  in  acetic  acid  solution  in 
the  presence  of  spongy  platinum,  the  1  :  2-dihydro- 
compound  is  reduced  to  ethyl  1:2:  G-trimelhyl-4-iso- 
butyltetrahydropyridine-Z  :  5-dicarboxylate,  b.  p.  130 — 
135°/0-2 — 0-3  mm.  ( styphnate ,  m.  p.  122 — 123°). 
The  additive  compound  of  methyl  sulphate  and  ethyl 
4-phenyl-2  :  6-dimethylpyridine-3  :  5-dicarboxylate  is 
reduced  by  sodium  amalgam  and  aqueous  acetic  acid 
to  ethyl  4-phenyl-l  :  2  :  5-trimethyl-l  :  4-dihydropyr- 
idine-3  :  5-dicarboxylate,  m.  p.  132°;  the  loosening 
influence  of  the  phenyl  group  appears  to  inhibit  the 
production  of  a  dipyridyl  derivative.  A  similar  re¬ 
action  is  observed  with  ethyl  2  :  6-dimethylpyridine- 
3  :  4-dicarboxylate  methosulphate,  which  affords  ethyl 
1:2:  Q-lrimethyl-1  :  4-dihydropyridine-Z  :  4-dicarboxyl- 
ate,  b.  p.  184 — 186°/17  mm.  H.  Wren. 

Mechanism  of  the  formation  of  derivatives  of 
1  : 2-diazine  and  of  1-aminopyrrole  in  the  re¬ 
action  of  hydrazine  with  1  :  4-diketo-compounds. 
Absorption  spectra  of  certain  1  :  2-diazine  deriv¬ 
atives.  J.  V.  Korschun  and  K.  V.  Roll  (Sci. 
Mag.  Chem.  Cath.  Katerinoslav,  1926,  19 — 30). — 
The  authors  discuss  the  different  possible  mechanisms 
for  the  reaction  between  hydrazine  and  1  : 4-diketo- 
compounds  and  suggest  formulae  for  the  intermediate 
compounds  formed  in  the  different  cases.  Experi¬ 
mental  data  are  to  be  given  later.  T.  H.  Pope. 

Interaction  between  chloroacetic  acid,  potass¬ 
ium  cyanide,  and  benzaldehyde.  M.  Henze  (J. 
pr.  Chem.,  1926,  [ii],  113,  212— 224).— The  acid 
C20H17O2N3  obtained  by  Lapworth  (J.C.S.,  1922, 121, 
1707)  in  this  interaction  forms  slightly  soluble  heavy 
metal  salts,  ammonium  salt,  decomp.  138°,  and 
aniline  salt,  m.  p.  173°.  It  gives  a  pyrrole  pine-chip 
reaction  and  a  yellow  precipitate  with  sodium  nitrite. 
Substances  are  obtained  :  by  hydrolysis,  C20H15O3N2, 
decomp,  about  185°;  when  heated,  C19H17N3,  m.  p. 
238°,  and  an  isomeride  of  m.  p.  176° ;  reduction 
product,  m.  p.  168 — 169°,  hydrolysed  to  a  substance, 
m.  p.  200 — 202°,  and  a  ketonic  acid,  C17H1603, 
decomp.  180°.  Other  reduction  products  etc.  are 
obtained  for  which  formula!  are  not  calculated. 

E.  W.  Wignall. 

Aminopropyl-1  :  2  :  4-triazoles.  J.  Reilly  and 
P.  J.  Drumm  (J.C.S.,  1926,  1729— 1737).— The  action 
of  heat  on  aminoguanidine  nitrate  mixed  with  n-  and 
with  iso-butyric  acid,  respectively,  gives  5 -amino- 
3-n-propyl-l  :  2  :  4:- triazole  (I),  m.  p.  143°  (hydro¬ 
chloride;  nitrate,  m.  p.  153°;  picrale,  m.  p.  152°; 
silver  salt),  and  o-amino-B-isopropyl-l  :  2  :  4- triazole 
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(II),  in.  p.  112°  ( hydrochloride ;  nitrate,  m.  p.  176°; 
picrate ,  in.  p.  193 — 194° ;  silver  salt ;  acetyl  derivative, 
in.  p.  205°),  which  are  isolated  as  the  nitrates.  Treat¬ 
ment  of  (I)  with  alkaline  potassium  permanganate 
gives  3  :  3' -di-n-propyl-5  :  o'-azo-l  :  2  :  4 -triazole  (de¬ 
comp.  on  heating)  ( silver  salt  obtained),  which  may¬ 
be  reduced  to  the  hydrazo-compound ;  reduction  of 
the  diazotised  triazole  with  stannous  chloride  and 
treatment  of  the  resulting  hydrazine  with  benzalde- 
liyde  yields  benzaldehyde-3-n-propyl-l  :  2  :  4-triazolyl- 
5-hydrazone,  m.  p.  239°,  together  with  5-chloro-3-n- 
propyl triazole.  When  an  alcoholic  solution  of  (I)  is 
heated  with  salicylaldehyde  in  presence  of  piperidine, 
the  salicylidene  derivative,  m.  p.  173°,  is  obtained, 
hut  in  the  preparation  of  the  cinnamylidene  derivative 
of  (II),  the  intermediate  hydrate  appears  to  be  formed 
(white  substance,  softening  at  100°,  m.  p.  120°, 
changes  to  yellow  solid,  softening  at  125°,  m.  p.  130°). 
The  diazonium  nitrates  of  (I)  and  (II)  are  com¬ 
paratively  stable;  the  diazonium  chlorides  may  be 
converted  into  5-chloro-3-n-propyl-l  :  2  :  4,-triazole, 
m.  p.  90°,  and  5-chloro-3-isop ropy l - 1  :  2  :  4,-triazole, 
m.  p.  133°.  The  action  of  sodium  nitrite  on  the 
nitrate  of  (II),  followed  by  treatment  -with  sodium 
acetate,  leads  to  3 -isopropyl-1  :  2  :  4,-triazole-5-isodi- 
azohydroxide,  whilst  3-n-propyl-l  :  2  :  4- triazole-5 -iso- 
diazohydroxide  (+4H20)  is  similarly  obtained.  From 
the  diazonium  nitrates  are  prepared  5-ch'azo-3-n- 
propyl-1  :  2  :  4,-triazole  chloroaurate,  m.  p.  135°  (de¬ 
comp.),  5-diazo-3-isopropyl-l  :  2  :  4,-triazole  chloro¬ 
aurate  (decomp,  on  heating),  3-n-propyl-l  :  2  :  4- 
triazole-5-azo-$-naphthylamine,  m.  p.  267°  (decomp.), 
3  -  iso propyl  -1:2:4-  triazole  -  5  -  azo-$-naphthylamine, 
m.  p.  254—255°  (decomp.),  and  3-isopropyl-l  :  2  :  4- 
triazole-5-azo-$-naphthol,  m.  p.  186°  (decomp.),  whilst 
the  products  obtained  by  coupling  with  acetylacetono 
are  regarded  as  3-n-propyl-l  :  2  :  4-triazole-5-azoacetyl- 
acelone,  m.  p.  172 — 173°,  and  3-isopropyZ-l  :  2  :  4,-tri¬ 
azole  5-azoacetylacetone,  m.  p.  200 — 202°  ( sodium  salt), 
and  those  obtained  by  coupling  with  ethyl  acetoacetate 
as  ethyl  3-n-propyl-l  :  2  :  4-triazole-5-azoacetoacetate, 
m.  p.  156°,  and  ethyl  3 -isojm  opyl-1  :  2  :  4,-triazole-o-azo- 
acetoacetate,  m.  p.  168 — 170°.  F.  M.  Hamer, 

5-Amino-4-hydroxy-4 :  5-dihydrouric  acid  and 
uric  acid  glycol,  with  a  review  of  the  corre¬ 
sponding-  i//-uric  acid  derivatives.  H.  Biltz  and 
W.  Klebbi  (Annalen,  1926,  448,  134—163).— 
5-Amino-4-liydroxy-4  :  5-dihydrouric  acid,  prepared 
from  uric  acid  by  way  of  5-cliloro-i//-uric  acid,  5-liydr- 
oxy-i/f-uric  acid,  and  5-amino-i/'-uric  acid  (overall 
yield,  30%),  is  unchanged  by  nitrosyl  chloride  or 
bromide,  but  is  converted  by  nitrogen  trioxide  into 
uric  acid  glycol  (4  :  5-diliydroxy-4  :  5-dihydrouric 
acid),  ob tamed  as  hemihydrate  in  the  presence  of 
water,  or  anhydrous  in  the  presence  of  alcohol.  The 
following  salts  of  the  aminohydroxydihydrouric  acid 
are  described :  a?nmonium,  decomp.  110 — 115° 
(+H20),  m.  p.  120 — 130°  (anhyd. ;  decomp.); 
potassium,  decomp.  140—145°  (+H20) ;  1  :  9 -di¬ 

silver  (+2H20) ;  cupridiammine  (dibasic ;  +2H20) ; 
perchlorate,  decomp.  156 — 157° ;  nitrate,  decomp. 
137—145°  (+H20).  Uric  acid  glycol  gives  the 
following  salts :  ammonium,  decomp.  60 — 70° 
(+HaO);  potassium,  decomp.  148 — 155°  (+H20); 


1  :  9-disilver ;  no  cupramraonium  salt  is  formed. 
From  spiYodihydantoin  the  folio-wing  salts  are 
obtained:  diammonium  (+2H20) ;  dipotassium 

(+ 2H20) ;  cupridiammine. 

Uric  acid  glycol  is  stable  to  weak  acids,  but  with 
strong  acids  yields  carbamide  and  alloxanic  acid; 
with  condensing  agents  (sulphuric  acid,  pliosphoryl 
chloride,  hydrogen  chloride),  the  hydantoylcarbaraide 
first  formed  is  converted  into  spirodiliydantoin. 
Aminohydroxydihydrouric  acid  is  much  less  stable 
to  acids,  being  converted  by  acetic  acid  into  sjriro- 
dihydantoin.  There  is  a  similar  difference  in  stability 
towards  alkalis  and  boiling  water,  the  aminohydroxy- 
acid  giving  spirodihydantoin  when  boiled  with 
ammonia,  and  carbamide,  oxalic  acid,  carbon  di¬ 
oxide,  and  ammonia  when  boiled  with  water.  Boiling 
acetic  anhydride  converts  both  the  glycol  and  the 
aminohydroxy-compound  into  OO-diacetylspiiodi- 
hydantoin,  m.  p.  246°  (after  loss  of  1H20  at  150°), 
which  with  diazomethane  gives  tetramethyLspiYo- 
diliydantoin.  Diacetyl-3  : 1-dimethylspivodihydantoin, 
in.  p.  172°,  is  obtained  by  acetylation  of  3  :  7-di- 
methylspYodihydantoin. 

Uric  acid  glycol,  treated  with  diazomethane,  takes 
up  4  methyl  groups,  the  hydroxyl  in  position  5  being 
etherified.  Aminohydroxydihydrouric  acid  is  decom¬ 
posed  during  methylation,  and  gives  tetramethyl- 
■spirodiliydantoin.  Decomposition  or  rearrangement 
under  the  influence  of  diazomethane  is  also  found  to 
occur  with  5-amino-t//-uric  acid  and  5-methylamino- 
i/'-uric  acid  (to  tetramethylsp  irohydantoin) ,  5-anilino- 
i/'-uric  acid  (to  5-anilinoA-hydrozy-l  :  3  :  9-trimethyl- 
4  :  5-dihydrouric  acid,  m.  p.  167 — 168°),  5-hydroxy- 
i/'-uric  acid  and  5-methoxy-i^-uric  acid-  (to  1:3:9- 
trimethyluric  acid  glycol  monomethyl  ether),  and 
5-liydroxy-l  :  3-dimethylhydantoylcarbamide  (to  tri- 
methylcaffolide). 

In  the  preparation  of  the  aminohydroxyuric  acid 
from  5-amino-</'-uric  acid  by  dissolving  in  ammonia 
and  acidifying,  ring-closure  occurs  in  the  alkaline 
solution,  since  it  yields  the  cuprammonium  salt  of 
the  aminohydroxyuric  acid  without  acidification. 
5-Mcthoxy-i/'-uric  acid  similarly  yields  with  ammonia 
the  ammonium  salt  of  uric  acid  glycol  monomethyl 
ether,  but  ring-closure  takes  place  only  on  acidific¬ 
ation  in  the  case  of  5-hydroxy-^-uric  acid.  The 
facilitation  of  ring-closure  in  the  presence  of  bromine 
is  observed  with  5-methoxy-i^-uric  acid  (to  uric  acid 
glycol  monomethyl  ether)  and  5-amino-i//-uric  acid  (to 
spzrodihydantoin) . 

5-Amino-t/r-uric  acid  is  converted  by  15%  hydro¬ 
chloric  acid  at  the  ordinary  temperature  into  carb¬ 
amide  and  an  additive  compound  of  alloxan  and 
ammonium  chloride. 

The  behaviour  of  5-amino-  and  5-hydroxy-ii/-uric 
acid  shows  that  in  this  series  a  5-amino-group  is  less 
loosely  bound  than  a  5-hydroxyl  group. 

C.  Hollins. 

Synthesis  of  setioporphyrin,  setiohsemin,  and 
setiophyllin.  H.  Fischer  and  J.  Klarer  (Annalen, 
1926,  448, 178 — 193). — Cryptopyrrole  (2  :  3-dimethyl- 
4-ethylpyrrole),  when  brominated  in  cold  acetic  acid, 
yields  a  compound,  C16H20N2Br2,  probably  (I),  which 
is  converted  by  concentrated  sulphuric  acid  into 
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aetioporpliyrin  (crystallographic  data  by  Steinmetz). 
The  product  is  spectroscopically  identical  with  Will- 
statter’s  aetioporpliyrin  from  natural  sources,  and 
reasons  are  advanced  for  the  formula  (II).  The 
synthetic  substance  gives  with  copper  acetate  a 

CEt— CMe  CEt— CMe  CMe— <3Et 

C-NH-'CBr  C-NH-C  C-NH-0 

l. )  CH2Br  pH  G==9  pH  (H.) 

O—NIO  C — Nly  C=N— p 

CMe=CEt  CMe=CEt  CEt— CMe 

complex  copper  salt ;  with  ferric  chloride  and  sodium 
acetate,  cetiohcemin ;  with  magnesia  and  methyl- 
alcoholic  potassium  hydroxide,  aatiophyllin. 

Complex  iron  salts  are  also  prepared  from  his(4- 
methyl-2-ethylpyrrole)metliene,  bis(3-propionyl-4- 
methyl-2-etliylpyrrole)methene,  ethyl  bis(2 : 4-di- 
methylpyrrole)methene-3  :  3'-dicarboxylate,  and  bis- 
(2-methyl-4-ethylpyrrole)methene ;  the  respective 

m.  p.  are  190°,  1S4— 185°,  195°,  and  165°. 

C.  Hollins. 


Synthesis  of  isoaetioporphyrin,  its  “hseniin/' 
and  its  “phyllin."  H.  Fischer  and  P.  Halbig 
(Annalen,  1926,  448,  193 — 204;  cf.  preceding 
abstract). — Ethyl  bis{A-metliyl-‘&-etliylpyrryl)metliane- 
5  :  5 '-dicarboxylate,  m.  p.  126°,  is  prepared  from  ethyl 
4  -  methyl  -  2  -  bromometliyl  -  3-ethylpyrrole-5-carboxyl- 
ate  by  boiling  with  methyl  alcohol,  no  hydrogen 
bromide  being  necessary.  The  free  acid,  m.  p.  170° 
(decomp.),  readily  loses  carbon  dioxide  at  100°  in  a 
vacuum,  forming  isocdioporphyrm,  C3oH30N4,  m.  p. 
350°  (crystallographic  data  by  Steinmetz),  the 
spectrum  of  which  very  closely  resembles  that  of 
Willstatter’s  aetioporphyrin.  In  the  formation  of 
this  compound,  the  acid  loses  1  mol.  of  carbon  di¬ 
oxide,  and  the  remaining  carboxyl  group  probably 
condenses  with  the  unsubstituted  a-CH  group  to 
give  (I),  which  then  by  self-condensation  with  loss  of 
2HaO  yields  isoaetioporpliyrin  (II)  [“  Pyr  ”=the 
quadrivalent  (2  :  3  :  4  :  5)  pyrrole  nucleus].  The 
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name  “  porphin  ”  is  suggested  for  the  parent  sub¬ 
stance  of  (II),  containing  no  (3-substituents.  This 

structure,  with  possible  iso¬ 
merism  to  (III),  explains 
the  existence  of  a  large 
number  of  isomeric  por¬ 
phyrins,  and  is  preferred  to 
Krister  s  formula. 

When  boiled  with  ferric 
chloride  and  sodium  acetate 
hi  acetic  acid,  the  porphyrin  is  converted  into  the 
corresponding  iso odiohccmin  (crystallographic  data  by 
Steinmetz).  A  complex  copper  salt  is  described,  and 
isocetiophyllin  is  prepared  by  an  application  of  the 
Grignard  reaction  (cf.  Willstattcr  and  Eorsen,  A., 


CEt=CMe  CMe=CEt 
(III.) 


1913,  i,  499). 

Hydrolysis  of  ethyl  bis(4-methylpyrryl)methane- 


3  :  3' :  5  :  5'-tetracarboxylate  (this  vol.,  621)  with 
aqueous-alcoholic  sodium  hydroxide  yields  the  free 
acid  (umnelted  at  350°),  which  loses  carbon  dioxide 
at  160°  in  a  vacuum,  giving  the  porphyrin,  tetra- 
methylporphin.  C.  Hollins. 


Ring  closure  in  chloroalkyl  phenylcarbazates. 
Six-  and  seven-membered  hydr  azolactones 
[oxdiazines  and  “  homo-oxdiazines  ”].  A.  W. 
Dox  (J.  Amer.  Chem.  Soc.,  1926,  48,  1951 — 1954; 
cf.  A.,  1923,  i,  483). — fi-Chloroethyl  phenylcarbazate , 
m.  p.  89°,  and  y-chloropropyl  phenylcarbazate ,  m.  p. 
72°,  undergo  ring  closure  when  treated  with  sodium 
ethoxide  in  absolute  alcohol,  yielding  2-Jcelo-i-phenyl- 
tetrahydro-1  :  3  :  4:-oxdiazine  (lactone  of  (3-hydroxy  - 
ethylphenylcarbazic  acid)  (I),  m.  p.  120°,  and  the 
lactone  of  y-hydroxypropylphenylcarbazic  acid  (II), 
m.  p.  146°,  respectively.  The  latter  is  provisionally 


,T  *  V'H2-CH2-0 
1  NPh-NH-CO 


NPh-NH-CO 

CH2-CH2-CH2 


>0  (II.) 


designated  a  homo-oxdiazine.  Neither  lactone  could 
be  alkylated.  The  second  lactone  on  hydrolysis  and 
reduction  yielded  a  secondary  amine.  Neither  lactone 
showed  appreciable  pharmacological  action  when 
administered  orally  to  dogs.  The  chloroalkyl  phenyl¬ 
carbazates  were  obtained  by  the  action  of  the  appro¬ 
priate  alkyl  cliloroformate  on  phenylhydrazine  in 
pyridine,  n -Butyl  phenylcarbazate,  m.  p.  70°,  was 
similarly  prepared;  n -butyl  hydrazme-s-dicarboxylale, 
m.  p.  47°,  was  obtained  from  butyl  cliloroformate  and 
hydrazine  hydrate.  B.  Brightman. 


Reduction  of  tbionine  by  various  organic  sub¬ 
stances  in  absence  of  air  and  light.  E.  Aubel 
and  L.  Genevois  (Compt.  rend.,  1926,  183,  94 — 
95). — Lievulose  reduces  tliionine  in  the  dark  in  a 
vacuum  in  presence  of  phosphates,  the  speed  of  the 
reaction  being  proportional  to  the  concentration  of 
laivulose  and  of  phosphate  and  to  the  square  root  of 
the  hydroxyl-ion  concentration.  Glycerol,  mannitol, 
dulcitol,  sorbitol,  dextrose,  galactose,  and  arabiuose 
have  a  similar  but  less  vigorous  reducing  power, 
glyceraldehyde  a  more  vigorous  one.  Asparagine, 
alanine,  tyrosine,  and  pyruvic,  aspartic,  and  uric 
acids  have  a  reducing  power  which  has  a  maximum 
at  pn  7.  Acetic  acid  and  glycine  have  no  reducing 
power.  G.  M.  Bennett. 

Alipine  hydrochloride.  J.  Sevilla  (Anal:  Asoc. 
Quim.  Argentina,  1926,  14,  5 — 37 ;  cf.  this  vol., 
744). — The  author  describes  the  principal  reactions 
whereby  alipine  may  be  distinguished  from  cocaine, 
stovaine,  and  novocaine.  Alipine  may  be  determined 
quantitatively  by  means  of  bromine  water,  which  it 
decolorises.  Alipine  nitrate  is  microcrystalline  and 
has  m.  p.  159°.  Alipine  is  twice  as  powerful  as 
cocaine  in  its  anesthetic  effect.  G.  W.  Robinson. 


Yocca,  a  new  caffeine  drug.  A.  Perrot  and 
A.  Rouhier. — See  B,,  1926,  644. 

Alkaloids  of  the  Calmnba  root.  V.  New  base 
from  the  Calurnba  root  and  the  constitution  of 
berberrubine  and  palmatrubine.  E.  Sbatii  and 
G.  Burger  (Bcr.,  1926,  59,  [B],  1486— 1496).— The 
mother-liquors  obtained  during  the  separation  of 
crude  tetrahydrojatrorrhizine  as  the  hydrochloride 
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yield  a  base,  C17H14ON(OMe)3,  m.  p.  223 — 224°,  for 
which  the  name  tctrahydrocolumbamine  is  proposed 
(the  name  becomes  available  since  the  alkaloid 
designated  previously  columbaminc  has  been  found 
identical  with  palmatine).  It  is  converted  by  di¬ 
azomethane  into  r-tetrahydropalmatine.  Diazo¬ 
ethane  affords  tctrahydrocolumbamine  ethyl  ether, 
which  is  oxidised  successively  to  l-keto-6-methoxy- 
7-ethoxy-l  :  2  :  3  :  4-tetrahydrofsoquinoline  and  a 
mixture  of  hemipinic  acid  and  the  methyl  ethyl  ether 
of  nor-m-hemipinic  acid,  whereby  the  constitution  (I) 
is  established. 


Berberrubine  (cf.  Frerichs  and  Stoepel,  A.,  1913, 
i,  1094)  is  transformed  successively  into  tetrahydro- 
berberrubine  and  tetrahydroberberrubine  ethyl  ether, 
m.  p.  128°.  Oxidation  of  the  latter  substance  affords 
hydrastic  acid  and  4:-methoxy-3-ethoxybenzene-l  :  2- 
dicarboxylic  ( 4-methozy -3- ethoxy phthalic )  acid,  m.  p. 
175°  (decomp.)  ( anhydride ,  m.  p.  105°;  ethylimide, 
m.  p.  82 — 83°),  identified  by  preparation  from 
3-hydroxy-4-methoxybenzene-l  :  2-dicar boxylie  acid. 
The  constitution  (II)  is  therefore  established  for 
berberrubine  (RR'=CH202). 

Palmatrubine  (Feist  and  Dschu,  A.,  1925,  i,  830) 
is  converted  by  zinc  dust  in  acid  solution  into  tetra- 
hydropalmatrubine,  m.  p.  148 — 149°  ( hydrochloride ), 
and  the  latter  substance  is  transformed  into  tetra- 
hydropalmatrubine  ethyl  ether,  m.  p.  115°  ( hydro¬ 
chloride] ),  which  is  oxidised  to  a  mixture  of  ??i- hemi¬ 
pinic  and  4-methoxy-3-ethoxybenzene-l  :  2-dicarb- 
oxylic  acids,  thus  establishing  the  constitution  (II) 
(R— R'=OMe)  for  palmatrubine. 

Alkylation  by  diazomethane  or  diazoethane  is  fre¬ 
quently  accomplished  more  easily  in  absolute  methyl 
or  ethyl  alcoholic  than  in  ethereal  solution. 

H.  Ween. 

Synthesis  of  cryptopine  and  protopine.  R.  D. 
Hawoeth  and  W.  H.  Perkin,  jun.  (J.C.S.,  1926, 
1769 — 1784). — woDihydrocryptopine  chloride  and  iso- 
dihydroprotopine  chloride  have  been  synthesised  and 
have  been  converted  into  cryptopine  and  protopine, 
respectively,  by  the  method  applied  to  (3-homo- 
chelidonine  (this  vol.,  417).  3  : 4-Methylenedioxy- 

homophthalic  acid  condenses  at  165 — 175°  with 
fi-veratrylethylamine  (prepared  from  (3-3  :  4-dimeth- 
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oxypheny lpropionamide) ,  yielding  '$-$-veratryletliyl- 
3  : 4-methylenedioxyhomophthalimvde  (I),  m.  p.  181 — 


182°  (N-fi-veratrylethyl-4: :  5-methylenedioxyliomophthal- 
imide  has  m.  p.  162°),  which  is  hydrolysed  by  sodium 
hydroxide  to  ~E-$-veratrylethyl-3  :  4 -methylenedioxy- 
homophthalamic  acid  (II),  m.  p.  185 — 186°  (also 
obtained  by  condensing  3  :  4-methylenedioxyhomo- 
phthalic  anhydride  with  (3-veratrylethylamine).  Its 
methyl  ester,  m.  p.  131 — 132°,  is  converted  by  phos¬ 
phorus  oxychloride  into  oxyepiberberine  (III),  in.  p. 
240°  (acetate  isolated),  identical  with  that  obtained 
from  isocryptopine  chloride  (cf.  Perkin,  J.C.S.,  1918, 
113,  518).  (Ill)  is  reduced  electrolytically  in  alcoholic 
sulphuric  acid  solution  to  tetrahydroepiberberine 
(IV),  m.  p.  170°  ( hydrochloride  prepared),  [which 
Perkin  ( loc .  cit.)  has  oxidised  to  epiberberinium 
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chloride],  but  a  modification  of  the  electrolytic 
reduction  yields  isooxyepiberberine,  m.  p.  370° 
(decomp,  from  300°).  (IV)  is  converted  into  a 
methiodide  and  that  into  a  methochloride,  which  occurs 
in  two  forms,  identical  with  the  a-  and  (3 -forms  of 
isodihydrocryptopine  chloride,  obtained  by  reducing 
fsocryptopinc  chloride  either  with  sodium  amalgam 
or  electrolytically.  By  decomposing  isodihydro¬ 
cryptopine  a-  or  (3-chloride,  from  either  source,  with 
silver  hydroxide  there  are  obtained  anhydrodihydro- 
cryptopine-A  (V)  and  anhydrodihydrocryptopine-B 
(cf.  Perkin,  J.C.S.,  1916,  109,  937);  oxidation  of  (V) 
by  perbenzoic  acid,  in  ether-chloroform  solution, 
yields  anhydrodihydrocryptopine  oxide  (+1H20),  m.  p. 
135°  (decomp.)  [ hydrochloride ,  m.  p.  215°  (decomp.)]. 
By  heating  with  acetic  and  hydrochloric  acids,  the 
amine  oxide  is  converted  into  cryptopine  (VI),  m.  p. 
220—221°  (corr.). 
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f/N//'^CH//Xj//  r/'X/\cO'/X/ 

yCH2  Ol^y^NMe  JCH2 

H2C  — O  CH2  ch2  h2c— O  CH2  OH, 

(V.)  “  (VI.) 

3  :  4-Methylenedioxyhomophthalic  acid  and  (3-piper- 
onylethylamine  condense  at  180°  to  N-(3 -piperonyl- 
ethyl-3  :  ‘k-methylenedioxyhomophthalimide,  m.  p.  214 — 
215°,  which  is  hydrolysed  to  N-$-piperonylethyl-3  :  4- 
methylenedioxyhomophthalamic  acid,  m.  p.  194 — 195° 
(also  prepared  by  condensation  of  3  :  4-methylene- 
dioxyhomophthalic  anhydride  with  |3-piperonylethyl- 
amine).  Its  methyl  ester,  m.  p.  170 — 171°,  is  con¬ 
verted  by  phosphorus  oxychloride  into  2  :  3  :  9  :  10- 
bismethylenedioxyoxyproioberberine  (VII),  m.  p.  292° 
(acetate  prepared),  which  is  reduced  electrolytically 
to  2  :  3  :  9  : 10-bismethylenedioxytetrahydroprotoberber- 
ine  (VHI),  m.  p.  218 — 219°  [hydrochloride,  m.  p.  275 — 
278°  (decomp.)].  On  heating  isoprotopine  chloride 
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in  a  vacuum,  it  loses  methyl  chloride,  giving 
2:3  : 9: 10 -bismethylenedioxydihydroprotoberberine (IX), 


0— ;CH, 


O—  CH, 
/\n  “ 


?hV 

nx/'gh2 


H„C — 0  CH2  CH, 

(VIII.) 


ch  |  r  ch2  |  r 

A\/W\/  /\/\C  h\/ 

?kA/K/CH“  AA AM 

H,C — 0  CO  CH,  H,C — 0  CH2  CH, 

(VII.)  "  "  (VIII.) 

m.  p.  194 — 196°  (decomp.)  ( hydrochloride  de¬ 
scribed),  which  is  reduced  by  zinc  dust  and  dilute 
sulphuric  acid  to  (VIII).  Mercuric  acetate  oxidises 
(IX)  to  2  :  3  :  9  :  10-bismethylenedioxyprotoberberinium 
chloride  (X)  (-(-1H20),  m.  p.  300°  (decomp,  from  280°) 
[2  :  3  :  9  :  10  -  bismeihylenedioxyanhydroprotoberberine  - 
acetone  has  m.  p.  195°  (decomp.)].  On  heating  with 
sodium  hydroxide,  (X)  gives  a  mixture  of  (IX)  and 

o— ,ch2  o— ,ch, 

/\o  / \A  ' 

CH  |  |u  CH  |  |u 

/\/\C/\/  /\/%q/\/ 

9\/\/4t\/CH2 

H2C — O  CH2  CH2  H2C — O  CH|  CH, 


CH  I  A 

/\/%c/\/ 
il  1  Ax  ]ch. 


H2C — 0  ch2 


CH|  CH, 
(X.)  Cl 


(VII).  The  methiodide  of  (VIII)  is  converted  by 
silver  chloride  into  i&odihydroprotopine  a- chloride 
[(+1H20),  m.  p.  90°,  and  anhyd.,  softening  at  155°, 
m.  p.  175°  (decomp.)]  and  isodihydroprotopine 
(3- chloride ,  m.  p.  270°  (decomp.) ;  these  chlorides  are 
also  obtained  by  reduction  of  isoprotopine  chloride. 
Decomposition  of  isodihydroprotopine  chloride,  from 
either  source,  with  silver  hydroxide  yields  anhydro- 
dihydroprotopine-A,  m.  p.  US — 120°  [which  hydro¬ 
chloric  acid  converts  into  isodihydroprotopine 

p. _ p-rr  (3-chloride,  indicating 

.  A  |  2  that  its  structure  is 


'  CH  (  |0  similar  to  (V)].  Its 

,,  2  )  oxidation  gives 

{  '■/  '''CO'  i'  anhydrodihydroproto- 

O  yNMe  JCH2  pine  oxide ,  m.  p.  140° 

H:h-°  4  A  g)SP  »m.  P& 

(decomp.)],  which  on  heating  with  hydrochloric  and 
acetic  acids  yields  protopine  (XI),  m.  p.  207°  (corr.). 

F.  M.  Hamer. 


Alkaloids  of  Corydalis  cava.  Synthesis  of 
d-tetrahydropalmatine.  E.  Spath  and  E.  Moset- 
tig  (Ber.,  1926,  59,  [B],  1496 — 1500). — r-Tetrahydro- 
bcrberine  is  converted  by  phloroglucinol  and  aqueous 
sulphuric  acid  into  the  corresponding  phenolic  base, 
m.  p.  260 — 262°  (decomp.)  ( hydrochloride ;  hydriodide), 
which  affords  r-tetrahydropalmatine  when  methyl¬ 
ated.  Similarly,  d-tetrahydroberberine  affords  suc¬ 
cessively  a  phenolic  base,  m.  p.  249 — 250°,  [a]],3 
+307-7°  in  ethyl  alcohol,  and  d-tetrahydropalmatine, 
m.  p.  141 — 142°,  [a]p  +288-9°  in  ethyl  alcohol, 
identical  with  the  alkaloid  obtained  from  Corydalis 
cava,  whereas  Z-tetrahydroberberine  yields  the  phenolic 
base,  m.  p.  249 — 250°,  and  Z-tetrahydropalmatine. 

H.  Wren. 


Basic  (dissociation)  constant  of  morphine  etc. 
C.  Morton. — See  B.,  1926,  644. 

Colour  reactions  of  morphine.  L.  Ekkert 
(Pharm.  Zentr.,  1926,  67,  498). — Benzidine  in  sulph¬ 
uric  acid  solution  gives  with  morphine  and  several 
related  alkaloids  a  series  of  colour  changes,  extended 
by  diluting,  adding  ammonia,  etc.  Similar  colour 
changes  are  obtained  if  citric  acid  is  used  instead  of 
benzidine.  S.  I.  Levy. 

Reactions  of  certain  nitro-compounds  with 
alkaloids.  E.  Navarro  (Anal.  Fis.  Quim.,  1926, 
24,  283 — 296). — Nitro-compounds  generally  form 
additive  compounds  with  alkaloids  when  they  contain 
a  negative  group  in  the  ortho  or  para  position.  In  the 
case  of  the  corresponding  meta  compounds,  pre¬ 
cipitates  are  formed  which  are  considered  to  be  salts. 
The  reactions  of  l-chloro-2 : 4-dinitrobenzene, 
1:3: 5-trinitrobenzene,  p-nitrophenol,  p-hydroxy- 
benzoic  acid,  p-nitrobenzoic  acid,  3  :  5-dinitrobenzoic 
acid,  2  :  4-dinitrophenol,  4  :  6-dinitro-2-aminophcnol, 
and  picric  acid  with  the  more  important  alkaloids 
are  described.  The  best-defined  precipitates  are 
given  by  the  strong  bases.  3  :  5-Dinitrobenzoic  acid 
gives  well-defined,  crystalline  precipitates  with  some 
of  the  principal  alkaloids  and  is  recommended  as  a 
reagent  for  the  recognition  of  alkaloids.  Photo¬ 
micrographs  are  given  of  the  precipitates  with  brucine, 
quinidinc,  morphine,  codeine,  papaverine,  strychnine, 
pilocarpine,  and  antipyrine.  G.  W.  Robinson. 

Synthesis  of  iodine  compounds  of  the  salvarsan 
group.  A.  D.  Macaelum  (J.C.S.,  1926,  1645 — 
1647). — 5-Iodo-3-nitro-4-hydroxyphenylarsinic  acid  is 
reduced  by  hyposulphite  or  by  titanous  or  ferrous 
oxide  to  5-iodo-Z-aminoA-hydroxyphenylarsinic  acid 
(zinc  and  lead  salts  described) ;  the  action  of  acetic 
anhydride  and  ethyl  chloroformate,  respectively, 
gives  5-iodo-3-acetamido-i-hydroxyj)he?iylarsmic  acid, 
m.  p.  158 — 159°,  190 — 191°,  and  5-iodo-3-carbethoxy- 
amino-i-hydroxyphenylarsinic  acid,  m.  p.  182 — 183° 
(decomp.).  Warm  hyposulphite  reduces  the  acet- 
amido-compound  to  5  :  5'-di-iodo-d  :  3 ’ -diacetamido- 
4 : 4' -dihydrozyarsenobenzene,  decomp,  from  180°, 
m.  p.  194°,  which  is  trypanocidally  active.  5-Iodo- 
3-nitro-4-hydroxyphenylarsinic  acid  is  converted  by 
hypophosphorous  acid  into  5  :  5’-di-iodo-3  :  3' -dinitro- 
4  :  i'-dihydroxyarsenobenzene,  decomp,  about  200°. 
Oxidation  of  5  :  5'-di-iodo-3  :  3'-diacetamido-4  :  4'-di- 
hydroxyarsenobenzene  with  iodine,  followed  by  hydro¬ 
lysis  of  the  arsine  di-iodide,  yields  5-iodo-3-acetamido- 
k-hydroxyphenylarsenious  oxide,  m.  p.  182 — 183°,  and, 
similarly,  5  :  5'-di-iodo-3  :  3'-dinitro-4  :  4'-dihydroxy- 
arsenobenzene  gives  o-iodo-Z-nitroA-hydrozyphenyl- 
arsenious  oxide,  m.  p.  170 — 210°.  F.  M.  Hamer. 

Introduction  of  the  selenocyano-group  into 
aromatic  compounds.  F.  Challenger,  A.  T. 
Peters,  and  J.  Halevy  (J.C.S.,  1926,  1648 — 1655). — 
Cyanogen  triselenide  and  triphenylbismuthine  react 
in  ether,  giving  phenyl  selenocyanate,  selenium,  and 
diphenylselenocyanobismuthine.  Diphenylbromo- 
bismuthine  and  potassium  selenocyanate  give  tri¬ 
phenylbismuthine,  but  no  diphenylselenocyanobis¬ 
muthine.  Potassium  selenocyanate  with  triphenyl¬ 
bismuthine  dichloride  and  tri-p-tolylbismuthine  di- 
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chloride  gives,  respectively,  phenyl  solcnocyanate  and 
p -tolyl  selenocyanate.  From  triphenylstibine  dichloride 
and  potassium  selenocyanate,  or  from  triphenyl¬ 
stibine  and  cyanogen  triselenide,  the  product  is 
triphenylstibine  hydroxy  selenocyanate,  or  possibly  the 
corresponding  oxide.  Tellurium  dicyanide  and  tri- 
phonylbismutliine  form  diphenylcyanobismuthine  and 
a  red  solid,  in.  p.  54°,  which  is  regarded  as  diphenyl 
ditelluride.  Cyanogen  triselenide  with  aniline  and 
dimcthylaniline  yields,  respectively,  p -aminophenyl 
selenocyanate,  m.  p.  93-5°,  and  p-dimethylaminophenyl 
selenocyanate,  m.  p.  105°,  which  may  be  converted 
into  p -dimcthylaminophenyl  methyl  selenide.  p -Tolyl 
selenocyanate,  m.  p.  55 — 56°  (together  with  di-p -tolyl 
selenide),  p -bromophenyl  selenocyanate,  m.  p.  70-5 — 
71-5°,  and  p-chlorophenyl  selenocyanate,  m.  p.  53-5 — 
54-5°,  have  been  prepared  by  the  diazo-reaction. 

F.  M.  Hamer. 

Aryl  bismuth  derivatives.  J.  Supntewski 
(Rocz.  Chcm.,  1926,  6,  97 — 109). — The  following 
aryl  derivatives  of  bismuth  are  described  :  methyl 
ester  of  tri-(p-carboxyph  cnyl)bismuthi  n  e  dichloride, 
m.  p.  107°,  tri-(p-carboxyphenyl)bismuthine,  m.  pi. 
162°,  tri-o-tolylbismuthine,  m.  p.  129°  ( dichloride , 
m.  p.  160°;  dinitrate,  dccomp.  60°),  tri-(3-nitro- 
2-methylphenyl)bismuthine  dichloride,  m.  p.  147 — 
149°,  tri-(o-carboxyphenyl)bismuthine  dichloride,  m.  p. 
157 — 159°,  its  methyl  ester,  m.  p.  135 — 137°, 
4:-sidpho-2-methylphcnyldi-o-lolylbismuthine  sulphate, 
S04Bi(CGH4Mc)2(CGH3MeR03H),  m.  p.  166— 167°,  the 
corresponding  disulphonic  acid,  m.  p.  174°,  tri- m- 
xylylbismuthine,  m.  p.  159—161°  ( dichloride ,  m.  p. 
142 — 157°),  tri-(p-nlethozyphenyl)bismuthine,  m.  p. 
190°  (dichloride,  m.  p.  133°),  tri-o-mcthoxyplicnyl- 
bismuthine,  m.  p.  168 — 171°.  p-Bromobenzyl  methyl 
ether,  b.  p.  201°,  and  o-bromobenzyl  methyl  ether,  b.  p. 
215 — 230°,  do  not  yield  bismuth  derivatives. 

R.  Truszkowski. 

Mercuration  of  o-nitrotoluene.  H.  Bhrton, 
F.  Hammond,  and  J.  Kenner  (J.C.S.,  1926,  1802— 
1804). — Interaction  of  mercuric  acetate  and  o-nitro¬ 
toluene  at  150°,  followed  by  treatment  with  bromine, 
gives  4-bromo-2-nitrotoluene  together  with  3-bromo- 
2-nitrotoluene ;  this  is  (a)  reduced  to  3-bromo-o- 
toluidine,  of  which  the  acetyl  derivative,  m.  p.  166°, 
is  oxidised  to  3-bromo-2-acetamidobenzoic  acid,  m.  p. 
212°,  and  (6)  converted  into  G-bromo-o-tolunitrih, 
m.  p.  99°  (also  prepared  from  2-cyano-m-toluidine). 
Oxidation  of  the  crude  bromonitrotoluene  with 
potassium  permanganate  in  presence  of  magnesium 
sulphate  yields  4-bromo-2-nitrobenzoic  acid,  together 
with  3-bromo-2-nitrobenzoic  acid,  the  ethyl  ester  of 
which,  m.  p.  132°,  is  converted  by  copper  powder 
at  180°  into  ethyl  2  :  2' -dinitrodiphenyl-3  :  3'-dicarb- 
oxylate,  m.  p.  113°,  hydrolysable  to  2  :  2' -dinitrodi¬ 
phenyl-3  :  3' -dicarboxylic  acid,  m.  p.  286°  (decomp.). 

F.  M.  Hamer. 

Behaviour  of  the  colloidal  acetates  of  tetra- 
and  penta-mercuriacetanilide.  A.  Bernardi 
(Gazzetta,  1926,  56,  337—357;  cf.  A.,  1895,  i,  357; 
1912,  i,  931 ;  1914,  i,  610). — Experiments  on  the 
halogenation  of  the  acetates  of  tetramercuriacet- 
anilide  and  pentamercuriacetanilide  are  described, 
and  the  results  are  tabulated  and  discussed.  Penta- 


bromoacetanilide,  m.  p.  284 — 285°,  was  prepared  by 
the  action  of  bromine  on  acetanilide  pentamercuri- 
acetate,  and  from  acetanilide-2  : 4  :  6-trimercuri- 
acetate  one  atom  of  bromine  was  introduced  by 
treatment  with  the  calculated  amount,  with  pro¬ 
duction  of  the  compound  CGH2Br(HgOAc)2vNHAe. 
The  action  of  sodium  chloride,  sodium  bromide, 
sodium  iodide,  copper  chloride,  and  barium  chloride 
on  the  same  mercury  derivatives  was  also  studied; 
a  certain  quantity  of  halogen  can  be  introduced 
by  these  salts,  with  production  of  such  compounds 
as  C  GHg  3C1  ( O  Ac  )4  -NH  Ac ,  CGHg5Cl4(OAc)-NHAc,  but 
it  is  not  possible  to  obtain  pure  compounds  by  this 
means.  Large  quantities  of  the  salts  used  are 
adsorbed,  increasing  with  the  concentrations.  The 
experiments  are  in  agreement  with  the  theory  of 
Rossi  (A.,  1922,  i,  605 ;  1924,  i,  459)  that  the  particles 
which  react  in  colloidal  solutions  arc  not  derived 
simply  from  the  dispersion  of  the  dissolved  sub¬ 
stance,  but  are  formed  by  the  union  of  the  dissolved 
substance  with  any  ions  arising  from  the  dissociation 
of  the  electrolytes  present,  so  that  in  nearly  all 
colloidal  solutions  there  exist,  not  particles  of  the 
pure  substances,  but  rather  complexes  of  the  latter 
and  adsorbed  ions.  This  complex  exists  only  under 
certain  experimental  conditions,  so  that  by  variation 
of  these  conditions  the  complex  itself  alters  and  by 
consequence  changes  its  properties  and  those  of  the 
solution  in  which  it  is  dispersed. 

S.  B.  Tallantyre. 

Effects  of  radiations  from  quartz  mercury- 
vapour  arc  on  some  properties  of  proteins. 
H.  L.  Stedman  and  L.  B.  Mendel  (Amer.  J.  Physiol., 
1926,  77,  199—210). — In  the  case  of  twelve  purified 
proteins,  exposure  to  the  quartz  mercury-vapour 
lamp  resulted  in  a  lowering  of  the  coagulation  tem¬ 
peratures,  the  assumption  of  a  characteristic  odour, 
and  a  yellow  tint.  These  changes  were  independent 
of  water,  electrolytes,  or  oxygen.  The  specific 
rotations  of  edestin,  gliadin,  and  diluted  egg-albumin 
and,  under  certain  conditions,  the  acidity  of  the 
protein  solutions,  were  increased  by  irradiation.  A 
surface  film  was  not  always  formed  nor  did  coagula 
always  appear.  R.  K.  Cannan. 

Action  of  hypochlorites  on  amino-acids  and 
proteins.  N.  C.  Wright  (Biochem.  J.,  1926,  20, 
524 — 532). — On  addition  of  increasing  quantities  of 
neutral  caseinogen  or  neutral  gelatin  to  solutions  of 
hypochlorite,  the  available  chlorine  of  the  solutions 
falls  as  the  quantities  of  the  protein  are  increased. 
Beyond  a  certain  stage,  however,  the  addition  of 
increased  quantities  of  protein  destroys  less  available 
chlorine  than  the  preceding  smaller  quantities. 
Eventually,  on  the  introduction  of  still  larger 
quantities  of  protein,  the  available  chlorine  begins  to 
decrease  again  permanently.  When  glycine  is  added 
to  hypochlorite,  the  available  chlorine  falls  to  zero  as 
the  quantity  of  the  amino-acid  is  at  first  increased. 
By  further  increasing  the  added  glycine,  some  avail¬ 
able  chlorine  is  again  demonstrated.  The  latter 
increases  as  the  quantity  of  the  amino-acid  is  in¬ 
creased  until  it  equals  its  original  strength,  and 
remains  at  this  level  even  if  still  larger  quantities 
are  added.  This  phenomenon  is  due  to  the  fact  that 
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the  available  chlorine  acts  as  an  oxidising  agent  only 
with  small  quantities  of  glycine,  but  as  the  quantities 
of  the  amino-acid  are  increased,  it  acts  both  as  an 
oxidising  and  as  a  chlorinating  agent  and  eventually 
as  a  chlorinating  agent  alone,  producing  a  stable 
chloroamino-compound  capable  of  liberating  iodine 
from  potassium  iodide.  Other  amino-acids  behave 
similarly  towards  hypochlorite  excej)t  that  their 
chloroamino-compounds  are  less  stable.  On  adding 
mixtures  of  two  amino-acids  one  of  which  yields  a 
very  stable  chloroamino-derivative  (glycine)  and  the 
other  an  unstable  chloroamino-derivative  (cystine) 
to  hypochlorite,  the  behaviour  of  the  available  chlorine 
is  similar  to  that  observed  in  the  case  of  proteins. 
It  is  therefore  assumed  that  the  anomalous  results 
obtained  with  proteins  are  due  to  the  sodium  hypo¬ 
chlorite  acting  as  an  oxidising  and  chlorinating  agent 
and  to  the  variable  stability  of  the  chloroamino- 
derivatives  formed  by  the  latter  reaction.  The 
quantitative  difference  in  the  behaviour  of  caseinogen 
and  gelatin  towards  hypochlorite  may  be  due  to  the 
difference  in  their  relative  content  of  glycine  and 
cystine.  S.  S.  Zilva. 

Determination  of  arginine  and  histidine.  A. 
Kossel  and  W.  Staudt  (Z.  physiol.  Chem.,  1926, 
156,  270 — 274). — Arginine  in  fairly  acid  solution  is 
precipitated  quantitatively  by  flavianic  acid  (2  : 4- 
dinitro-a-naphthol-7-sulphonic  acid)  even  in  presence 
of  histidine.  A  micro-method  based  on  this  observ¬ 
ation  is  described  for  the  determination  of  arginine 
and  histidine  in  small  quantities  of  protein  hydro¬ 
lysates.  Results  agree  well  with  those  given  by 
the  usual  macro-technique,  although  obtained  with 
less  expenditure  of  time  and  material. 

H.  D.  Kay. 

Determination  of  small  quantities  of  water 
in  methyl  alcohol.  M.  M.  Rising  and  J.  S.  Hicks 
(J.  Amer.  Chem.  Soc.,  1926,  48,  1929—1933).— 
Small  quantities  of  water  in  methyl  alcohol  may  be 
determined  (cf.  Crismer,  A.,  1903,  ii,  10;  1907,  ii, 
134)  by  measuring  the  solution  temperature  of  the 
sample  with  hexane  and  reference  to  a  curve  pre¬ 
viously  determined  by  density  measurements.  The 
range  of  solution  temperatures  is  15°  for  3%  of  water. 
Light  petroleum  gives  a  wider  range,  but  its  use  is 
not  recommended  owing  to  its  variable  composition. 

R.  Brightman. 

Analysis  of  glacial  acetic  acid.  H.  D.  Rich¬ 
mond  and  E.  H.  England. — See  B.,  1926,  645. 


Analysis  of  acetic  anhydride.  H.  D.  Rich¬ 
mond  and  J.  A.  Eggleston. — See  B.,  1926,  645. 

Determination  of  very  small  quantities  of 
guanidine  by  means  of  the  nephelometer.  R. 

Rittmann  (Biochem.  Z.,  1926,  172,  36 — 39). — 
Guanidine  can  bo  determined  in  water  or  Ringer 
solution  by  measuring  with  the  nephelometer  the 
turbidity  produced  when  Kessler  solution  is  added, 
but  the  method  cannot  be  used  for  determining 
guanidine  in  blood  or  serum.  H.  I.  Coombs. 

Thalleioquinine  reaction.  G.  W.  Hargreaves 
(J.  Amer.  Pharm.  Assoc.,  1926,  15,  100 — 105). — 
Saturated  bromine  water  is  added  drop  by  drop  to 
3 — 5  c.c.  of  an  aqueous  solution  of  quinine  or  a  quinine 
salt  until  a  faint  yellow  colour  appears;  with  0T% 
solutions,  a  yellowish-wliite  precipitate  is  formed 
temporarily.  Aqueous  alcoholic  phenylhydrazine 
hydrochloride  solution  (3 — 5  c.c.)  is  then  added,  and, 
after  shaking,  a  slight  excess  of  10%  ammonia 
solution,  when  a  pink  to  deep  red  wine  colour  is 
produced.  The  reaction  is  not  given  by  other  common 
alkaloids,  but  is  inhibited  by  alkalis,  morphine,  code¬ 
ine,  and  an  excess  of  bromine  or  phenylhydrazine. 

Chemical  Abstracts. 

Electrometric  titration  of  alkaloids.  Applic¬ 
ation  of  the  quinhydrone  electrode.  L.  R. 
Wagener  and  W.  J.  McGill  (J.  Amor.  Pharm. 
Assoc.,  1925,  14,  288 — 294). — With  the  quinhydrone 
electrode,  equilibrium  is  rapidly  attained,  and  the 
danger  of  reduction  of  the  alkaloid  is  decreased ;  the 
results  are  reproducible,  but  it  is  not  yet  certain 
whether  the  electrometric  or  the  colorimetric  method 
of  titration  is  the  more  accurate.  The  end-point  as 
indicated  by  metliyl-red  is  always  reached  before 
the  electrometric  end-point,  giving  results  nearer  to 
the  theoretical  values,  but  no  absolute  criterion  of 
the  purity  of  the  samples  was  available.  Details 
are  given  of  the  procedure  employed. 

Chemical  Abstracts. 

Analytical  use  of  the  difference  in  the  ease  of 
oxidation  of  organic  substances.  G.  Botstiber 
(Biochem.  Z.,  1926,  174,  68 — 83). — An  investigation 
of  the  rate  of  oxidation  of  the  products  of  protein 
hydrolysis  with  a  view  to  their  determination  by 
differential  combustion.  Amino -acids  are  readily 
oxidised  by  potassium  permanganate  in  acid  solution, 
but  they  are  resistant  to  hydrogen  peroxide,  whereas 
the  reverse  is  the  case  with  polypeptides  and  basic 
substances.  The  differentiation  is  not  sufficiently 
marked  for  use  in  analysis.  E.  C.  Smith. 


Biochemistry. 

Chemical  regulation  of  respiration.  II.  Ac-  rapidly  in  the  isolated  dog’s  brain,  the  initial  con- 
cumulation  of  lactic  acid  in  the  isolated  brain  ccntration  being  doubled  in  4  min.  Carbon  monoxide 
during  anaerobic  conditions  and  the  role  of  anoxajmia  in  the  living  animal  considerably  increased 
lactic  acid  as  a  continuous  regulator  of  respir-  the  lactic  acid  content  of  the  brain  and  blood.  It  is 
ation.  D.  A.  McGinty  and  R.  Gesell  (Amer.  J.  believed  that  lactic  acid  is  an  important  regulator  of 
Physiol.,  1925,  75,  70 — 83). — Lactic  acid  accumulates  respiration.  Chemical  Abstracts. 
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Respiratory  exchange  of  the  mussel  (Mytilus 
edulis,  L.).  J.  R.  Brhce  (Biochem.  J.,  1926,  20, 
829 — 846). — Taking  into  consideration  the  effect  of 
temperature  and  oxygen  pressure  on  the  rate  of 
gaseous  metabolism,  it  was  found  that  the  oxygen 
uptake  of  a  normal  full-grown  mussel  was  profoundly 
affected  by  the  condition  of  reproductive  maturity. 
The  influence  of  the  annual  temperature  wave  is 
approximately  three  times  that  attributable  to  the 
sexual  cycle.  The  rising  respiratory  quotient  from 
July  to  March  corresponds  with  the  period  when  the 
storage  of  glycogen  takes  place  preparatory  to  fat 
formation,  whilst  the  low  respiratory  quotient 
corresponds  with  the  period  from  March  onwards  to 
the  actual  spawning  period  in  May.  S.  S.  Zilva. 

Variations  in  loosely-bound  carbon  dioxide  of 
the  blood.  H.  Tangl  (Biochem.  Z.,  1926,  172, 
355 — 357). — During  digestion  there  is  a  10%  increase 
in  the  carbon  dioxide  content  of  the  blood,  synchronous 
with  the  rise  of  carbon  dioxide  in  the  alveolar  air. 
It  can  be  correlated  'with  the  secretion  of  acid  by  the 
stomach,  but  may  also,  in  part,  be  derived  from  the 
increased  metabolism  of  the  glands. 

C.  Remington. 

Ammonia  content  and  formation  in  blood. 
V.  Ammonia  content  of  normal  human  blood. 
A.  Ivlisiecki  (Biochem.  Z.,  1926,  172,  442 — 446). — 
The  venous  blood  of  44  normal  individuals,  deter¬ 
mined  by  the  method  of  Parnas  and  Heller,  contained 
an  average  of  0'026  mg.  of  ammonia-nitrogen  per 
lOOc.c.,  with  extreme  fluctuations  of  0-011  mg.  and 
0-037  mg.,  respectively.  C.  Remington. 

Do  ammonium  salts  exist  in  the  blood  ? 
G.  Font&s  (Bull.  Soc.  Chim.  biol.,  1926,  8,  497 — 500). 
— Polemical  against  Parnas  and  Klisiecki  (this  vol., 
536).  The  author  reaffirms  that  blood  contains 
inappreciable  amounts  of  ammonium  salts,  which  can 
play  no  part  in  the  production  of  urea. 

C.  P.  Stewart. 

Composition  of  ox  blood.  III.  Blood  of 
calves  on  diet  of  milk,  with  or  without  supple¬ 
ments.  C.  F.  Huffman  and  C.  S.  Robinson  (J. 
Biol.  Chern.,  1926,  69,  101 — 112). — Calves  fed  on  a 
diet  of  whole  milk  alone  or  of  whole  milk  supplemented 
with  cod-liver  oil  or  with  various  inorganic  salts, 
developed  convulsions  of  the  type  observed  in  para- 
thyroidectomised  animals;  the  only  change  in  the 
composition  of  the  blood  observed  under  these  con¬ 
ditions  was  a  reduction  in  the  concentration  of  calcium. 

C.  R.  Harington. 

Effect  of  age  on  the  haemoglobin  of  the  rat. 
C.  S.  Williamson  and  H.  N.  Ets  (Amer.  J.  Physiol., 
1926,  77,  480 — 482). — The  concentration  of  haemo¬ 
globin  in  the  blood  steadily  falls  during  the  first  fifty 
days  of  life,  rises  again  to  a  maximum  about  the 
150th  day,  and  thence  falls  somewhat  to  a  steady 
value.  R.  K.  Cannan. 

Action  of  salts  of  quinine,  strychnine,  mor¬ 
phine,  and  caffeine  on  leucocytes.  G.  Forti 
(Arch.  Farm,  sper.,  1926,  41,  102— 112).— Quinine 
hydrochloride  exhibits  a  paralysing  action  on  leuco¬ 
cytes,  and  similar  effects,  diminishing  in  order,  are 
produced  by  strychnine  nitrate,  morphine  hydro¬ 


chloride,  and  free  caffeine.  The  initial  oxciting  effect 
which  some  authors  consider  that  these  alkaloids 
have  on  the  activity  of  the  cellular  protoplasm  could 
not  be  detected.  T.  H.  Pope. 

Porphyrins  from  oxyhsemin  anhydride.  A. 
Hamsik  (Z.  physiol.  Chem.,  1926,  156,  218 — 230). — 
Nencki’s  hiematoporphyrin  may  be  obtained  by 
shaking  oxyhsemin  anhydride  with  excess  of  hydro- 
bromic  acid  in  glacial  acetic  acid  solution  and  keeping 
for  24  hrs.  By  shaking  the  anhydride  with  stannous 
chloride  in  acetone  solution  and  adding  concentrated 
hydrochloric  acid  to  the  cooled  solution,  a  series  of 
porphyrins  is  obtained  which  have  not  yet  been 
identified  with  any  known  pigments.  Elementary 
analysis  of  one  of  these  agrees  with  the  formula 
(C31H3404N,1)20  or  C3., Hm O.jN,, , 0 ■  5 H20 .  Preliminary 
experiments  are  described  in  which,  in  place  of 
acetone,  glacial  acetic  acid  and  methyl  alcohol  have 
been  successfully  employed  as  solvents. 

H.  D.  Kay. 

Naturally  occurring  porphyrins  and  porphyr- 
atins.  VIII.  Spectrochemical  reaction  of  iron 
porphyratins  with  potassium  hydroxide,  sodium 
cyanide,  and  hydrazine  hydrate.  O.  Schhmm 
(Z.  physiol.  Chem.,  1926,  156,  268 — 269;  cf.  this 
vol.,  751). — When  iron-porphyratin  is  dissolved  in 
a  small  quantity  of  water  and  J  vol.  of  15%  potassium 
hydroxide,  the  addition  of  |  vol.  of  concentrated 
sodium  cyanide  solution  followed  by  a  few  drops  of 
hydrazine  hydrate  or,  better,  ammonium  sulphide 
solution  yields  a  solution  giving  a  characteristic 
two-banded  absorption  spectrum.  H.  D.  Kay. 

Possible  significance  of  hexosephosphoric 
esters  in  ossification.  VI.  Phosphoric  esters 
in  blood-plasma.  M.  Martland  and  R.  Robison 
(Biochem.  J.,  1926,  20,  847 — 855). — The  presence  of 
small  amounts  of  acid-soluble  phosphoric  esters  in 
blood-plasma  has  been  confirmed.  They  are  present 
in  quantities  greater  than  could  be  accounted  for  by 
their  production  from  the  laking  of  the  corpuscles. 
Bone  phosphatase  hydrolyses  these  esters.  Several 
modifications  in  the  determination  of  phosphorus  by 
the  Briggs  method  are  given.  S.  S.  Zilva. 

Blood  sugar.  II.  Initial  rise.  J.  C.  Bock, 
H.  Schneider,  and  M.  Gilbert  (J.  Biol.  Chem.,  1926, 
69,  9 — 16;  cf.  this  vol.,  635). — Following  ingestion 
of  1-75  g.  of  dextrose  per  kg.  body-weight,  in  normal 
individuals,  the  rise  in  concentration  of  dextrose  in 
the  blood  was  apparent  within  5  min.  and  reached  its 
first  maximum  in  about  30  min.  This  indicates  that 
the  response  of  the  glycogenic  function  of  the  body 
to  influx  of  dextrose  is  a  fairly  slow  process. 

C.  R.  Harington. 

Effect  of  calcium  and  potassium  ions  on  the 
blood-sugar.  E.  Sterkin  (Biochem.  Z.,  1926,  174, 
1 — 17). — A  slight  rise  or  fall  of  blood-sugar  may  occur 
after  the  administration  of  calcium  or  potassium 
chloride,  but  usually  no  change  occurs.  The  salts 
have  no  effect  on  adrenaline  hyperglycsemia.  Pilo¬ 
carpine  and  atropine,  either  alone  or  in  the  presence 
of  calcium  or  potassium,  have  no  effect  on  the  blood- 
sugar.  E.  C.  Smith. 
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Reducing  power  of  blood  in  vitro.  E.  Sluiter 
and  J.  Kok  (Arch.  Neerland.  Physiol.,  1926,  11, 
189 — 199).- — Fluctuations  in  the  quantity  of  reducing 
substances  in  the  blood  in  vitro  may  be  explained  by 
the  formation  of  intermediate  reducing  substances 
formed  from  the  decomposition  of  dextrose. 

H.  I.  Coombs. 

Electro-dialysis  of  human  blood-serum.  A. 
Bernhard  and  J.  J.  Beaver  (J.  Biol.  Chem.,  1926, 
69, 113 — 124). — -Electro-dialysis  of  blood-serum  shows 
that  sodium,  potassium,  and  probably  chlorine  are 
completely  diffusible,  whereas  calcium,  magnesium, 
and  phosphorus  are  only  partly  so ;  the  proportion 
•of  the  total  calcium  and  magnesium  which  is  diffusible 
shows  marked  variations,  the  highest  figures  obtained 
being  28%  for  calcium  and  42%  for  magnesium. 

C.  R.  Harington. 

Dependence  of  the  surface  tension  of  the  blood 
on  the  hydrogen-ion  concentration.  L.  Jen- 
drassik  and  J.  Geldrich  (Biochem.  Z.,  1926,  174, 
99 — 105). — The  surface  tension  of  hsemolysed  blood 
decreases  slightly  with  increase  of  hydrogen-ion 
concentration,  and  vice  versa.  In  the  absence  of 
haemolysis,  there  is  no  effect.  E.  C.  Smith. 

Equations  applicable  to  simple  haemolytic 
reactions.  E.  Ponder  (Proc.  Roy.  Soc.,  1926,  B, 
100, 199 — 222). — The  velocity  of  the  reaction  between 
the  lysin  and  the  cell  component  oh  which  it  acts, 
the  distribution  of  the  resistances  of  the  cells  in 
suspension,  and  the  fact  that  the  reaction  occurs 
only  in  the  region  of  the  surfaces  of  the  cells  must 
be  taken  into  account  in  an  analysis  of  the  kinetics 
of  simple  haemolytic  systems.  The  expression  describ¬ 
ing  the  reaction  between  the  lysin  and  the  cell  com¬ 
ponent  is  of  the  first  order,  but  contains  also  a  term 
relating  to  the  surface  upon  which  the  lysin  can  act. 
The  sigmoid  nature  of  the  percentage  haemolysis-time 
curves  is  completely  explained  by  the  assumption  that 
the  resistances  of  the  cells  are  distributed  according 
to  a  symmetrical  frequency  curve,  the  distribution 
being  altered  in  some  cases  by  secondary  reactions. 
There  is  round  each  cell  a  “  zone  of  action  ”  extending 
for  about  6  p.  from  the  cell  surface  within  which  the 
molecules  of  lysin  enter  into  combination  with  the 
cell  surface.  Simple  haemolysins  do  not  produce  their 
effect  by  solvent  action  of  the  red  cell  membrane. 

P.  W.  Clutterbuck. 

Inorganic  composition  of  bones.  J.  Howland, 
W.  McK.  Marriott,  and  B.  Kramer  (J.  Biol.  Chem., 
1926,  68,  721 — 728). — The  ratio  of  calcium  to  phos¬ 
phorus  in  bones,  normal  or  rachitic,  indicates  that 
these  elements  are  combined  in  the  form  of  tertiary 
calcium  phosphate ;  further,  the  precipitate  obtained 
by  mixing  an  acid  solution  of  calcium  and  magnesium 
chlorides  with  one  of  sodium  hydrogen  carbonate, 
chloride,  and  phosphate,  so  that  the  concentrations 
of  the  various  ions  were  similar  to  those  obtaining 
in  serum,  and  aerating  the  solution  until  the  plL  was 
about  8-0,  consisted  of  tertiary  calcium  phosphate. 
The  ratio  of  calcium  phosphate  to  calcium  carbonate 
is  lower  in  rachitic  than  in  normal  bones. 

C.  R.  Harington. 


Nature  of  the  sugar  residue  of  the  cerebrosides 
of  ox-brain.  J.  Pryde  and  R.  W.  Humphreys 
(Biochem.  J.,  1926,  20,  825 — 828).— The  mixed 
cerebrosides  from  ox-brain  (see  A.,  1914,  i,  225)  were 
exhaustively  methylated,  the  products  hydrolysed 
with  acid  methyl  alcohol  at  100°,  and  the  tetra- 
methylgalactosides  were  obtained  by  fractional  dis¬ 
tillation  in  a  high  vacuum.  The  tetramethylgalactose 
obtained  by  hydrolysing  the  methylgalactoside  had 
an  equilibrium  value  of  [a]n+115°  in  water.  It  is 
therefore  concluded  that  the  sugar  residue  of  the 
cerebrosides  is  homogeneous  and  that  it  has  the 
amylene  oxidic  structure  of  the  normal  stable 
galactose.  S.  S.  Zilva. 

Mineral  content  of  skin.  H.  Brown  (J.  Biol. 
Chem.,  1926,  68,  729 — 736).- — Dried  human  skin  has 
on  the  average  Ca  0-046,  Mg  0-030,  Na  0-36,  K  0-24%  ; 
dog  skin,  Ca  0-043,  Mg  0-027,  Na  0-20,  K  0-24%; 
rabbit  skin,  Ca  0-074,  Mg  0-035,  Na  0-18,  K  0-15%. 

C.  R.  Harington. 

Cholesterol  and  phospholipin  content  of  human 
cutaneous  epithelium.  H.  C.  Eckstein  and  U.  J. 
Wile  (J.  Biol.  Chem.,  1926,  69,  181— 186).— The 
cutaneous  epithelium  of  man  yields  2-4 — 9-9%  of 
“  total  lipins  ”  in  which  13 — 24%  of  cholesterol  is 
contained;  2-5 — 3-15% is  phospholipin.  The  content 
of  cutaneous  fat  in  cholesterol  and  in  phospholipins 
is  therefore  much  greater  than  that  of  subcutaneous 
fat.  C.  R.  Harington. 

Iodine  partition  in  the  thyroid.  H.  E.  Meyer 
(Z.  physiol.  Chem.,  1926,  156,  231 — 249). — Rabour- 
din’s  method  (Annalen,  1850,  76,  375)  with  slight 
modification  is  recommended  as  particularly  useful 
for  biochemical  iodine  determinations.  Substances 
containing  iodine  may  be  extracted  from  the  thyroid 
with  ether,  alcohol,  or  water,  but  in  all  cases  the 
greater  part  of  the  iodine  remains  unextracted.  Water 
extracts  more  iodine  than  the  other  two  solvents. 
Methods  are  described  in  detail  for  fractional  extrac¬ 
tion  of  the  gland,  whereby  it  is  possible  to  divide  the 
iodine  into  inorganic,  lipin,  and  protein  fractions. 

H.  D.  Kay. 

Existence  of  a  characteristic  level  of  nucleic 
phosphorus  of  tissues.  M.  Javillier  and  H. 
Allaire  (Compt.  rend.,  1926,  183,  162 — 164). — The 
following  amounts  (mg./lOO  g.  of  dry  tissue)  of  nucleic 
phosphorus  were ‘found  for  the  various  organs  of  the 
horse  :  thymus  1296,  pancreas  643,  spleen  390,  liver 
204,  thyroid  139,  kidney  169,  heart  61,  brain  75, 
muscle  25,  spinal  cord  20,  and  the  values  with  other 
species  are  not  very  different.  G.  M.  Bennett. 

Amount  of  cobalt  in  organs  of  animals.  G. 
Bertrand  and  M.  Machebgeuf  (Bull.  Soc.  chim., 
1926,  [iv],  39,  942— 945).— See  A.,  1925,  i,  996. 

H.  E.  F.  Notton. 

Existence  of  a-  and  (B-philothione.  J.  de  Rey 
Pailhade  (Bull.  Soc.  Chim.  biol.,  1926,  8,  518 — 522). 
— a-Philothione,  acting  on  sulphur  with  production 
of  hydrogen  sulphide,  but  giving  no  coloration  with 
sodium  nitroprusside,  appears  to  be  identical  with 
ovalbumin.  (3-Philothione,  reacting  with  sulphur  and 


970 


BRITISH  CHEMICAL  ABSTRACTS.— A. 


with  sodium  nitroprusside,  is  present  in  living  tissues 
and  can  be  produced  from  cc-philothione  by  the  action 
of  beat  or  of  weak  acids.  Philotbione  is  not  identical 
with  glutathione.  0.  P.  Stewart. 

1  *  Lecitiburin,  ’ '  a  lecithin  obtained  from  the 
eggs  of  the  shark.  H.  P.  Ponce  (Rev.  Fac.  Ciene. 
Quim.,  1925,  3,  77—88;  cf.  A.,  1925,  i,  97).— The 
following  additional  data  are  given  for  “  lecitiburin  ”  : 
m.  p.  70°,  iodine  value  55-88,  total  fatty  acids  1-74. 
It  contains  2-11%  of  nitrogen  and  3-43%  of 
phosphorus.  G.  W.  Robinson. 

Constituents  of  the  mussel  ( Mytilns  ediilis). 
R.  J.  Daniel  and  W.  Doran  (Biochem.  J.,  1926,  20, 
676 — 684). — Taurine  and  mytilitol  were  extracted  by 
aqueous  alcohol  from  mussel  powder  and  from  wet 
mussel  flesh.  Experimental  evidence  is  produced 
confirming  the  methylcycfohexanehexitol  structure 
given  to  mytilitol  by  Ackermann  (A.,  1921,  i,  764) 
as  opposed  to  Jansen’s  cycfopentitol  formula  (Arch. 
Neerland.,  1917,  III,  B 2, 130 ;  A.,  1913,  i,  791).  The 
tissues  of  Mytilus  contain  a  substance  resembling 
glutathione,  cholesterol,  and  probably  highly  unsatur¬ 
ated  fatty  acids.  S.  S.  Zilva. 

Determination  of  globulin  increase  in  [cerebro-] 
spinal  fluid.  G.  E.  Rockwell  (J.  Lab.  Clin.  Med., 
1925,  10,  578 — 579). — When  1  c.c.  of  a  reagent  com¬ 
posed  of  1  part  of  concentrated  nitric  acid  and  4  parts 
of  water,  saturated  with  magnesium  sulphate  and 
sodium  chloride,  is  introduced  under  0-5 — 1  c.c.  of 
cerebrospinal  fluid,  an  increase  in  globulin  content  is 
indicated  by  the  appearance  of  a  ring. 

Chemical  Abstracts. 

Phosphorus  compounds  of  milk.  II.  Liber¬ 
ation  of  phosphorus  from  caseinogen  by  enzymes 
and  other  agents.  C.  Remington  and  H.  D.  Kay 
(Biochem.  J.,  1926,  20,  777 — 790). — Pepsin  does  not 
liberate  inorganic  phosphorus  from  caseinogen  in 
9  days,  and  a  large  proportion  of  this  element  is  found 
in  the  paranuclein  produced  during  this  digestion. 
Trypsin  in  sufficient  concentration  hydrolyses  the 
organic  to  inorganic  phosphorus,  and  hydrolysis  with 
1%  sodium  hydroxide  at  37°  for  24  hrs.  converts  all 
of  the  organic  phosphorus  into  inorganic  phosphorus. 
Hydrolysis  with  1%  sulphuric  acid  at  37°  has  no 
action  on  caseinogen  in  this  respect.  Bone  phos¬ 
phatase  does  not  hydrolyse  caseinogen,  whilst  kidney 
phosphatase  does  so  very  slightly.  The  separation 
of  phosphorus  from  phosphopeptone  by  the  action 
of  trypsin  is  more  rapid  than  from  caseinogen,  and 
hydrolysis  with  1%  alkali  at  37°  liberates  all  of  the 
organic  phosphorus,  as  also  does  the  action  of  kidney 
phosphatase ;  bone  phosphatase  eliminates  about 
two  thirds  of  the  organic  phosphorus.  No  inorganic 
phosphorus  is  produced  from  the  peptone  by  digestion 
with  pepsin  for  71  hrs.  or  with  1%  sulphuric  acid 
at  37°  for  48  hrs.  The  whole  of  the  organic  phos¬ 
phorus  of  paranuclein  was  converted  into  the  inorganic 
state  by  hydrolysis  with  1%  sodium  hydroxide  at 
37°.  With  trypsin,  there  was  slow  hydrolysis,  whilst 
neither  phosphatase  had  any  action  on  it. 

S.  S.  Zilva. 


Effect  of  heat  on  milk.  I.  Physico-chemical 
changes.  II.  Influence  of  diets  of  fresh  and 
treated  cow's  milk  on  the  calcium,  phosphorus, 
and  nitrogen  metabolism  of  the  young  pig. 

H.  E.  Magee  and  D.  Harvey  (Biochem.  J.,  1926, 
20,  873 — 884,  885 — 891). — I.  When  proteins  are 
precipitated  with  colloidal  ferric  hydroxide,  85%  of 
the  total  calcium  is  found  in  solution  in  the  case  of 
whole  fresh  milk  and  71%  in  that  of  whole  milk  heated 
for  30  min.  at  65°.  When  the  caseinogen  is  coagulated 
by  rennin,  the  average  loss  in  pasteurised  milk  is  2% 
and  in  boiled  milk  4%  of  soluble  calcium  expressed 
as  percentage  of  the  total  calcium.  About  26%  of 
the  total  calcium  is  in  diffusible  form  in  fresh  milk, 
about  20%  in  pasteurised  milk,  and  about  15%  in 
boiled  milk.  There  is  a  lowering  of  the  pa  on  boiling 
milk.  Heat  progressively  lessens  the  stability  of  the 
colloids  of  milk  and  increases  the  size  of  the  protein 
particles.  Pasteurisation  for  30  min.  causes  a  slight 
fall  in  viscosity,  but  boiling  for  1  hr.  causes  a  marked 
increase.  There  is  no  difference  in  the  rates  of 
tryptic  digestion  of  milk  before  and  after  heating. 

II.  A  young  pig  on  a  diet  of  cow’s  milk  and  cereals 
showed  signs  of  rickets  after  30  days.  The  addition 
of  a  soluble  calcium  salt  to  this  diet  enabled  young 
pigs  to  thrive  for  60  days.  On  a  diet  of  cereals  and 
milk,  the  retention  of  calcium,  phosphorus,  and 
nitrogen  was  lower  with  heated  milk  than  with  fresh 
and  sour  milk.  The  addition  of  soluble  calcium  to  a 
ration  containing  heated  milk  raised  the  retention  of 
calcium,  phosphorus,  and  nitrogen  by  more  than  the 
weight  of  the  calcium  added.  Reduction  of  the 
soluble  calcium  of  the  diet  increased  the  urinary 
phosphorus  and  nitrogen.  S.  S.  Zilva. 

Carbohydrate  of  normal  urine.  J.  Patterson 
(Biochem.  J.,  1926,  20,  651 — 655). — The  osazone  of 
urinary  sugar  differs  from  that  of  dextrose.  It  is 
without  definite  m.  p.,  gradually  decomposing  between 
170°  and  182°,  and  passing  into  a  viscous,  tarry  mass 
at  1S2 — 184°.  It  differs  in  crystalline  form  from 
phenylglucosazone  and  is  also  more  soluble  in  hot 
V'ater.  The  osazone  of  the  urinary  sugar  and  the 
sugar  itself  are  unstable  to  acids.  The  hydrolysis  of 
the  complex  carbohydrate  frequently  found  in  normal 
urine  liberates  a  reducing  sugar  which  is  fermentable. 

S.  S.  Zilva. 

Neutral  salts  in  high-tension  fields.  I.  Elec¬ 
trical  factor  in  urinary  secretion.  II.  R.  Keller 
and  J.  Gicklhorn  (Biochem.  Z.,  1926,  172,  233 — 
241,  242 — 248). — I.  In  high-tension  electric  fields, 
in  addition  to  water,  colloids,  and  ions,  neutral  salts 
also  suffer  a  displacement  towards  the  cathode. 
This  may  be  due  to  the  establishment  of  an  electric 
polarity  or  to  the  mechanical  effect  of  the  moving 
water  and  may  be  of  importance  in  biological  pro¬ 
cesses. 

II.  Blood  undergoes  a  process  of  ultrafiltration 
through  the  glomerular  membrane,  and  the  latter 
becomes  thereby  negatively  charged.  The  epithelium 
of  the  convoluted  tubules  is,  in  the  main,  strongly 
negative  with  positive  granules  and  here  electro- 
osmotic  reabsorption  of  water  and  sodium  chloride 
occurs.  Carbamide,  which  migrates  towards  the 
anode,  is  not  reabsorbed.  C.  Remington. 
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Determination  of  the  amount  and  composition 
of  the  fat  of  faeces.  F.  S.  Fowweather  (Brit.  J. 
Exp.  Path.,  1926,  7,  7 — 14,  15 — 21). — Saxon’s  wet 
method  gives  higher  results  for  total  and  neutral  fat 
than  Cammidge’s  dry  method.  In  general,  but  not 
always,  there  is  a  transference  of  fatty  acids  from  the 
free  to  the  combined  state  by  the  dry  as  compared 
with  the  wet  method.  When  the  total  fat  exceeds 
28%  of  the  total  dry  matter,  abnormality  is  probable. 
When  the  neutral  fat  exceeds  12%  of  the  total  dry 
matter  or  60%  of  the  total  fat,  deficient  fat-splitting 
is  indicated.  When  the  free  and  combined  fatty 
acids  exceed  20%  of  the  dry  matter  or  75%  of  the 
total  fat,  deficient  fat-absorption  is  indicated. 

Chemical  Abstracts. 

Nickel,  cobalt,  and  diabetes.  G.  Bertrand 
and  M.  Machebceue  (Compt.  rend.,  1926,  183, 
257 — 259;  cf.  this  vol.,  869). — Injection  or  oral 
administration  of  nickel  and  cobalt  salts  has  a  favour¬ 
able  influence  in  alleviating  the  symptoms  in  some 
cases  of  diabetes.  L.  F.  Hewitt. 

Effect  of  nickel  and  cobalt  salts  on  certain 
diabetics.  F.  Rathery  and  L.  Levina  (Compt. 
rend.,  1926,  183,  326 — 32S  ;  cf .  preceding  abstract). 
— Subcutaneous  injection  of  a  solution  containing 
nickel  and  cobalt  salts  into  some  diabetics  resulted 
in  temporary  disappearance  of  glycosuria  and  in¬ 
creased  sugar  tolerance,  but  in  other  cases  no  effect 
was  observed.  L.  F.  Hewitt. 

Cbemical  composition  of  normal  and  luetic 
sera.  A.  A.  Solari  (Rev.  Fac.  Cienc.  Quim.,  1925, 
3,  1— 63).— See  A.,  1925,  i,  858. 

Metabolic  aspects  of  calcium  therapy.  A.  P. 
Briggs  (Arch.  Intern.  Med.,  1926,  37,  440 — 444). — 
The  partition  of  phosphorus  is  only  slightly  influenced 
by  potassium  acetate  and  magnesium  acetate,  whilst 
calcium  acetate  and  chloride  cause  considerable 
diversion  of  phosphorus  from  the  urine  into  the  faeces. 
The  relief  from  the  phosphorus  load  with  calcium 
acetate  is  followed  by  reduced  ammonia  synthesis  by 
the  kidneys;  potassium,  sodium,  and  magnesium 
excretion  is  not  appreciably  affected.  The  theory 
that  sodium  excretion  following  the  administration  of 
calcium  chloride  is  caused,  not  by  ion  antagonism, 
but  by  residual  hydrochloric  acid  from  calcium 
excretion  in  the  faeces  is  thereby  supported.  The 
phosphorus  retention  of  nephritis  can  be  corrected 
by  calcium  acetate  without  causing  alkali -retention 
and  oedema  peculiar  to  sodium  hydrogen  carbonate 
therapy.  Chemical  Abstracts. 

Urinary  proteins.  Crystalline  proteins  of 
nephritis.  W.  A.  Welker,  W.  A.  Thomas,  and 
L.  Hektoen  (J.  Amer.  Med.  Assoc.,  1926,  86,  1333 — 
1334). — Globular  or  acicular  crystals  of  urinary 
protein  obtained  in  nephritis  consisted  of  serum- 
albumin,  euglobulin,  and  pseudoglobulin. 

Chemical  Abstracts. 

Nitrogen  retention  and  kidney  function.  H. 
Berglijnd  (Svenska  Lakartidningen,  1924,  21,  953 — 
968). — Normal  whole  blood  contains  32-1  mg.  of 
total  residual  nitrogen,  consisting  of  6-4  mg.  of 
amino-,  11-5  mg.  of  urea-,  and  13-7  mg.  of  undefined 
residual  nitrogen.  The  residual  nitrogen  for  plasma 


and  erythrocytes  and  the  creatine-creatinine  partition 
are  also  given.  Administration  of  creatine  causes 
an  increase  of  plasma  creatine,  whilst  the  creatinine 
remains  unaltered.  Chemical  Abstracts. 

Significance  of  blood  cbemical  changes  in 
pertussis.  J.  C.  Regan  and  A.  Tolstouhov  (J. 
Amer.  Med.  Assoc.,  1926,  86,  1116 — 1119). — In 
pertussis,  an  uncompensated  acidosis  occurs.  Cure 
by  administration  of  alkali  is  associated  with  a  rapid 
rise  of  inorganic  phosphorus  and  a  change  in  the  pa 
of  the  blood.  Chemical  Abstracts. 

Pathogenesis  of  tetany.  V.  Prevention  and 
control  of  parathyroid  tetany  by  calcium  lactate. 

VI.  By  strontium  lactate.  VII.  By  oral  ad¬ 
ministration  of  kaolin.  VIII.  Effect  of  guan¬ 
idine  intoxication  on  the  blood  calcium  of  para- 
thyroidectomised  dogs.  L.  R.  Dragstedt  and 

A.  C.  Sudan  (Amer.  J.  Physiol.,  1926,  77,  296—306, 

307—313,  314—320,  321— 325).— V.  Thyreopara- 

thyroidectomised  dogs  were  kept  free  from  tetany 
by  daily  doses  of  1-5 — 4-4  g.  of  calcium  lactate  per 
kg.  Young  or  pregnant  animals  required  up  to  three 
times  this  dose.  Milk  in  daily  amounts  as  great  as 
2  litres  did  not  prevent  tetany.  The  value  of  milk 
in  infantile  tetany  is  probably  to  be  ascribed  to  the 
lactose  rather  than  to  the  calcium  present. 

VI.  The  life  of  parathyroidectomised  dogs  was 
prolonged  at  least  24  days  by  administration  of 
strontium  .lactate.  That  it  is  less  effective  than  the 
calcium  salt  may  be  due  to  irritant  effects  on  the 
gastric  mucosa. 

VII.  Feeding  50 — 200  g.  of  kaolin  per  day  was 
effective  in  controlling  tetany  and  preserving  the 
dogs.  It  is  suggested  that  tetany  is  an  intoxication 
of  gastro-intestinal  origin  and  that  the  kaolin  serves 
to  remove  the  toxic  products  and  to  modify  the 
intestinal  flora. 

VIII.  In  parathyroidectomised  dogs  which  had 

been  kept  free  from  tetany  for  several  months  by 
lactose  there  was  no  notable  fall  in  the  concentration 
of  calcium  in  the  blood  following  guanidine  intoxic¬ 
ation.  R.  K.  Cannan. 

Inorganic  constituents  of  blood-serum  in 
disease.  J.  B.  Pincus,  H.  A.  Peterson,  and 

B.  Kramer  (J.  Biol.  Chem.,  1926,  68,  601 — 609). — 
Comparison  of  the  fluid  obtained  by  filtering  blood- 
serum  through  collodion  sacs  shows  that  in  infantile 
tetany  and  in  experimental  parathyroid  tetany  the 
proportion  of  filterable  calcium  is  much  reduced ;  in 
chronic  nephritis  it  is  normal  unless  urannic  con¬ 
vulsions  occur,  when  it  is  reduced.  In  all  these 
conditions  the  inorganic  phosphorus  of  the  serum  is 
increased,  but  in  infantile  tetany  the  increase  is  small ; 
the  proteins  of  the  serum  are  unchanged  during 
tetany.  At  pH  4-7  (the  isoelectric  point  of  the  serum 
proteins)  the  calcium  of  the  serum  is  completely 
filterable.  Irradiation  with  ultra-violet  light  caused 
no  change  in  the  calcium  of  the  blood  of  parathyroid¬ 
ectomised  animals,  but  raised  the  blood  calcium  of 
children  with  infantile  tetany.  C.  R.  Harington. 

Oxidative  mechanisms  of  tumour  tissue.  I. 
Anaerobic  habit  of  tumour  tissue.  B.  E.  Holmes 
(Biochem.  J.,  1926,  20,  812 — 815). — The  tissues  of 
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rat  sarcoma,  rat  carcinoma,  and  human  mammary 
carcinoma  contain  abnormally  small  amounts  of 
reduced  glutathione.  The  first  two  tissues  show  very 
slight  activity  in  reducing  added  glutathione  and  are 
found  spectroscopically  deficient  in  the  respiratory 
pigment,  cytochrome.  S.  S.  Zilva. 

Ketosis  in  pregnancy.  V.  J.  Harding  and 
K.  D.  Allin  (J.  Biol.  Cliem.,  1926,  69,  133 — 151). — 
During  pregnancy  there  is  no  tendency  to  develop 
ketosis  more  readily  than  under  normal  conditions. 

,  ■  C.  R.  Harington. 

Permeability  of  polarised  membranes  in 
relation  to  the  permeability  of  the  nucleus  and 
the  proportions  of  the  various  amino-acids  which 
are  contained  in  proteins.  T.  B.  Robertson 
(Austral.  J.  Exp.  Biol.,  1926,  3,  105— 113).— The 
properties  of  nuclear  membranes  are  discussed,  very 
largely  from  the  point  of  view  of  the  work  of  Collip 
(J.  Biol.  Chem.,  1920,  42,  227).  In  order  to 
conform  with  the  results  of  this  and  other  work,  the 
nuclear  membrane  must  be  electrically  polarised. 
The  proportions  of  the  various  amino-acids  present 
in  gelatin,  caseinogen,  and  lactalbumin  afford  further 
indication  that  such  a  polarised  membrane  exists 
within  the  cell  and  governs  the  availability  of  amino- 
acids  for  protein  synthesis.  A.  G.  Pollard. 

Economy  of  nutrition  under  different  oxygen 
pressures.  L.  Drastich  (Bull.  Soc.  Cliim.  biol., 
1926,  8,  508 — 517). — Larvae  of  Salamandra  maculosa, 
kept  in  water  with  an  atmosphere  of  varying  oxygen 
content,  show  that  the  greater  the  oxygen  content 
of  the  atmosphere,  the  less  is  the  food  consumption 
required  for  a  given  increase  of  body-weight. 

C.  P.  Stewart. 

Copper,  manganese,  and  zinc  as  factors  in 
the  metabolism  of  animals.  J.  S.  McH argue 
(Amer.  J.  Physiol.,  1926,  77,  245 — 255;  cf.  ibid., 
1925,  72,  583).— The  growth  of  rats  on  a  synthetic 
diet  was  much  improved  by  the  addition  to  the  diet 
of  compounds  of  manganese  and,  to  a  less  degree,  of 
copper  and  of  zinc.  Analyses  are  given  of  the  mineral 
matter  in  the  carcases  of  the  rats  on  the  various  diets. 

R.  K.  Cannan. 

Uncombined  sugar  in  the  white  and  yolk  of 
the  hen’s  egg  during  autogenesis.  I.  D.  Gada- 
skin  (Biochem.  Z.,  1926,  172,  447 — 450). — The  sugar 
content  of  the  white  decreases  from  0-5%  at  the 
commencement  of  incubation  to  0-03%  on  the  Utli 
day,  after  which  it  entirely  disappears.  The  yolk 
contains  0-33%  of  sugar,  the  amount  decreasing  during 
incubation  to  0-07%  on  the  11th  day  and  then 
disappearing.  C.  Remington. 

Metabolism  of  aromatic  acids.  X.  Fate  of 
m-nitro-,  m-amino-,  m -hydroxy-,  and  m-chloro- 
phenylacetic  acids.  J.  B.  Muenzen,  L.  R.  Cere- 
cedo,  and  C.  P.  Sherwin  (J.  Biol.  Chem.,  1926,  68, 
503 — 511). — m-Nitroplienylacetic  acid  (chloride,  m.  p. 
77°;  ethyl  ester,  b.  p.  39°/12  mm.)  was  excreted  un¬ 
changed  after  feeding,  as  the  sodium  salt,  to  men 
and  rabbits,  but  was  converted  by  the  dog  into 
m-nitrophcnaceturic  acid,  m.  p.  176° ;  m-aminophenyl- 
acetic  acid  was  excreted  unchanged  by  man  and  the 


dog,  but  in  the  rabbit  gave  rise  to  m-acetamidophenyl- 
acetic  acid,  m.  p.  122 — 124° ;  m-hydroxyphenylacetic 
acid  was  excreted  unchanged  in  all  cases ;  m-chloro- 
phenylacetic  acid  was  converted  in  all  cases  into 
m-chlorophenylaceturic  acid,  m.  p.  144 — 145°. 

C.  R.  Harington. 

Benzoylated  amino-acids  in  the  animal  organ¬ 
ism.  III.  Determination  of  hippuric  acid. 
Synthesis  of  hippuric  acid  in  rabbits.  W.  H. 
Griffith  (J.  Biol.  Chem.,  1926,  69,  197 — 208). — 
Acidified  urine  is  extracted  continuously  with  ether 
for  1  hr. ;  the  residue  obtained  on  evaporation  of  the 
ethereal  extract  consists  of  the  whole  of  the  hippuric 
acid  together  with  some  carbamide;  the  latter  is 
destroyed  with  sodium  hypobromite  and  the  residual 
(hippuric  acid)  nitrogen  determined  by  the  Kjeldahl 
method. 

After  oral  administration  of  sodium  benzoate  to 
rabbits  in  doses  of  0-25 — 1-0  g.  per  kg.  body-weight, 
the  hippuric  acid  excreted  amounted  to  65 — 90% 
of-  the  total  combined  benzoic  acid  of  the  urine ; 
appreciable  amounts  of  benzoic  acid  must  therefore 
have  been  excreted  as  benzoylglycuronic  acid. 

C.  R.  Harington. 

Absorption  from  the  isolated,  surviving  intes¬ 
tine.  III.  Influence  of  saponin  on  the  resorp¬ 
tion  of  sugar  solutions.  E.  Lasch  and  S.  Brugel 
(Biochem.  Z.,  1926,  172,  422 — 427). — Saponin  facilit¬ 
ates  very  markedly  the  resorption  of  isotonic  dextrose 
solutions.  C.  Rimington. 

Relation  of  solubility  to  absorption  of  calcium 
salts  from  the  intestine.  L.  Irving  (J.  Biol. 
Chem.,  1926,  68,  513 — 520). — The  changes  in  con¬ 
centration  of  calcium  in  the  blood,  following  injection 
of  solutions  of  various  calcium  salts  into  the  intestine 
of  dogs,  indicate  that  the  rate  of  absorption  is  con¬ 
siderably  greater  in  the  case  of  the  chloride  and  acetate 
than  in  the  case  of  the  less  soluble  lactate  and  citrate ; 
the  rate  of  absorption  of  the  acetate  and  lactate  was 
accelerated  by  the  addition  of  acetic  and  lactic  acids, 
respectively,  to  bring  the  of  the  solution  to 
about  3-5.  C.  R.  Harington. 

Nitrogen  and  fat  deposition  in  growing  pigs 
fed  on  a  diet  containing  glycine  and  ammonium 
acetate  as  a  substitute  for  protein.  H.  Bucke- 
nauer  (Biochem.  Z.,  1926,  174,  188 — 231). — The 
nitrogen  balance  of  growing  pigs  is  maintained  by  the 
substitution  of  either  glycine  or  ammonium  acetate 
for  about  25%  of  the  fish  protein  of  the  basal  diet, 
but  in  spite  of  the  substitution  of  potato  flake  for 
the  starch  of  the  diet,  fat  deposition  is  less  than  in 
the  control  animals.  E.  C.  Smith. 

Soft  pork.  II.  Influence  of  food  on  composi¬ 
tion  of  body  fat  of  bogs.  III.  Effect  of  food  fat 
on  body  fat  as  shown  by  separation  of  individual 
fatty  acids.  N.  R.  Ellis  and  H.  S.  Isbell  (J.  Biol. 
Chem.,  1926,  69,  219— 23S,  239— 248).— Alterations 
in  the  physical  constants  and  of  the  percentages  of 
individual  fatty  acids  of  the  fat  of  hogs,  following 
alterations  in  the  diet,  indicate  that  the  nature  of 
the  latter  has  a  marked  influence  on  the  composition 
of  the  body  fat.  C.  R.  Harington. 


BIOCHEMISTRY. 


973 


Intermediary  fat  metabolism.  I.  Effect  of 
a  fat  diet  on  carbohydrate  metabolism.  II. 
Influence  of  ions  on  formation  and  excretion  of 
acetone  substances.  T.  Takao  (Biockem.  Z.,  1926, 
172,  272 — 279,  280 — 295). — I.  No  evidence  could  be 
obtained  for  the  transformation  of  fat  into  carbo¬ 
hydrate  in  starving,  phloridzinised  dogs,  rabbits 
rendered  glycosuric  by  adrenaline,  or  in  rats,  either 
from  the  urinary  excretion  or  from  the  glycogen 
content  of  the  livers.  The  formation  of  sugar  from 
glycerol  occurs  to  some  extent. 

II.  Ketosis  in  dogs  was  increased  by  ammonium 
lactate  and  chloride,  whereas  Wigglesworth  (A., 
1925,  i,  191),  working  with  rats,  found  the  opposite 
effect.  Potassium  and  magnesium  increase  and 
calcium  decreases  the  acetone  substances  in  both 
blood  and  urine,  whilst  no  regular  behaviour  could 
be  observed  in  the  case  of  sodium. 

There  is  no  connexion  between  the  excretion  of 
sugar  and  of  acetone  substances,  but  a  parallelism 
exists  between  acetone  substances  and  (3-hydroxy- 
butyric  acid.  C.  Remington. 

Importance  of  fat  in  the  action  of  the  thyroid 
gland  on  metabolism.  Theory  of  the  action  of 
the  thyroid  gland.  I.  Abelin,  E.  Goldener,  and 
B.  Kobori  (Biochem.  Z.,  1926,  174,  232— 256).— The 
liver  of  animals  fed  on  thyroid  gland  is  incapable  of 
storing  glycogen  from  fed  carbohydrate  unless  con¬ 
siderable  excess  fat  is  added  to  the  diet.  Egg-yolk, 
cod-liver  oil,  and  higher  fatty  acids  have  the  same 
action,  but  brain  substance,  although  rich  in  lipins, 
is  inactive.  The  higher  alcohols  are  much  less  effective 
than  the  corresponding  acids.  The  glycogen  deposited 
is  formed  from  carbohydrate,  not  from  fat.  Thyroid 
feeding  also  inhibits  the  formation  of  glycogen  from 
dihydroxyacetone.  The  action  of  adrenaline  on  the 
glycogen  metabolism  of  the  liver  is  very  different 
from  that  of  the  thyroid  gland,  since,  although  it 
causes  glycogenolysis,  it  does  not  inhibit  the  new 
formation  of  glycogen,  but  may  actually  stimulate  it. 

E.  C.  Smith. 

Physiological  behaviour  of  glucosan.  H.  J. 
Deuel,  S.  S.  Waddell,  and  J.  A.  Mandel  (J.  Biol. 
Chem.,  1926,  68,  801 — 820). — Administration  of  a 
preparation  of  glucosan  to  normal  or  phloridzinised 
dogs  caused  no  change  in  the  respiratory  quotient; 
when  given  by  mouth  it  was  absorbed  to  the  extent 
of  about  30%  only,  and  the  absorbed  fraction  was 
excreted  unchanged  in  the  urine.  It  is  therefore 
unlikely  that,  as  has  been  suggested,  the  substance 
can  be  profitably  included  in  the  diet  of  human 
diabetics.  C.  R.  Harington. 

Rigor  mortis  and  post  mortem  acid  formation 
in  different  organs  under  the  action  of  poisons. 
J.  de  Nito  (Biochem.  Z.,  1926,  174,  131 — 142). — 
Rigor  supervenes  more  rapidly  in  animals  killed  by 
a  quick-acting  poison  such  as  strychnine  and  potassium 
thiocyanate  than  in  those  killed  by  bleeding  or  by  a 
blow.  In  all  organs  an  increase  in  acidity  occurs 
after  death,  which  is  greatest  in  skeletal  muscle, 
decreasing  in  magnitude  in  heart,  liver,  kidney,  and 
lungs.  The  increase  is  particularly  marked  after 
ammonium  chloride  poisoning,  and  is  least  in  animals 
dying  from  hunger  and  insulin  poisoning.  In  animals 


poisoned  with  phloridzin  and  those  dying  from  hunger, 
rigor  sets  in  rapidly,  but  is  not  very  marked. 

E.  C.  Smith. 

Can  purines,  creatinine,  or  creatine  replace 
histidine  in  the  diet?  Availability  of  synthetic 
glyoxalines  in  supplementing  diets  deficient  in 
histidine.  G.  J.  Cox  and  W.  C.  Rose  (J.  Biol. 
Chem.,  1926,  68,  769—780,  781— 799).— Addition  of 
adenine,  guanine,  creatine,  and  creatinine,  separately 
or  together,  to  the  food  of  young  rats  on  a  basal 
diet,  the  sole  deficiency  of  which  was  lack  of  histidine, 
failed  to  induce  satisfactory  growth  in  the  animals. 
The  rate  of  growth  of  rats  on  a  histidine-deficient  diet 
was  not  affected  by  administration  of  glyoxaline, 
4-methylglyoxaline,  4-hydroxymethylglyoxaline,  gly- 
oxaline-4-aldehyde,  or  of  glyoxaline-4-carboxylic, 
-acetic,  -propionic,  and  -acrylic  acids ;  addition  to  the 
diet  of  dZ-glyoxalinc-4-lactic  acid,  however,  was 
almost  as  effective  in  promoting  growth  as  addition 
of  histidine  itself.  C.  R.  Harington. 

Creatinine  and  uric  acid  metabolism.  H. 
Zwarenstein  (Biochem.  J.,  1926,  20,  743 — 750). — 
There  are  marked  variations  in  the  daily  excretion  of 
creatinine  in  man.  When  nuclear-rich  materials 
such  as  thymus  and  pancreas  are  ingested,  there  is 
an  increased  output  of  uric  acid,  but  not  of  creatinine. 
When  uric  acid  is  ingested  by  man,  there  is  an  increase 
in  creatinine  excretion  whenever  the  uric  acid  is 
absorbed.  A  transformation,  therefore,  of  the  gly¬ 
oxaline  nucleus  in  uric  acid  to  creatinine  probably  takes 
place.  Uric  acid  given  to  a  dog  per  os  causes  an 
increase  in  the  allantoin  excretion,  the  excretion  of 
creatinine  remaining  unaltered.  In  man,  the  ratio 
of  uric  acid  to  creatinine  is  about  1  to  4.  In  dogs, 
the  ratio  of  allantoin  to  creatinine  is  about  2-4  to  1, 
and  similar  ratios  were  found  in  the  cat,  rat,  guinea- 
pig,  and  rabbit.  S.  S.  Zilva. 

Nuclein  metabolism.  XIV.  Uricolysis  and 
uric  acid  excretion.  S.  J.  Thannhauser,  L. 
Liirz,  and  P.  von  Gara  (Z.  physiol.  Chem.,  1926, 
156,  251 — 267). — Pus  from  three  sources,  ( a )  sterile, 
from  a  dog,  (6)  from  a  tuberculous  abscess,  (c)  from 
a  case  of  empyema,  was  found  to  have  no  uricolytic 
power.  After  intravenous  injection  of  sodium  urate 
into  dogs,  the  kidneys  are  found  to  have  taken  up 
most  of  the  injected  acid.  A  kidney  was  found  still 
to  possess  the  power  of  specifically  taking  up  uric  acid 
from  the  blood-stream  even  after  all  nervous  con¬ 
nexion  with  the  rest  of  the  body  had  been  cut;  the 
amount  taken  up  was,  however,  less  than  that  taken 
up  by  the  intact  organ.  No  evidence  was  obtained 
of  any  uric  acid  excretion  by  way  of  the  intestine. 

H.  D.  Kay. 

Metabolism  of  women.  II.  Cyclic  variations 
in  uric  acid  and  non-protein  nitrogen  of  blood. 
R.  Okey  and  S.  E.  Erikson  (J.  Biol.  Chem.,  1926, 
68,  687 — 709). — The  uric  acid  of  the  blood  of  normal 
women  is  slightly  increased  just  before  and  reduced 
during  menstruation;  the  non-protein  nitrogen  is 
increased  during  and  immediately  after  menstruation ; 
the  latter  increase  cannot  be  accounted  for  by  any 
of  the  known  constituents  of  blood,  and  is  therefore 
ascribed  to  the  “  rest  nitrogen.”  C.  R.  Harington. 
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Dietetic  value  of  oatmeal  proteins.  G.  A. 
Hartwell  (Biochem.  J.,  1926,  20,  751 — 758). — The 
proteins  of  oatmeal  are  of  good  value  as  regards 
growth  in  rats.  A  diet  of  oatmeal,  butter,  and  salt 
mixture,  however,  is  inadequate  for  gestation  and 
lactation.  The  addition  of  food  casein,  gluten, 
gelatin,  and  egg-albumin  to  the  oatmeal  produces 
better  growth  in  the  suckling  rat.  S.  S.  Zilva. 

Proteins  of  wheat  bran.  III.  Nutritive  pro¬ 
perties.  J.  C.  Murphy  and  D.  B.  Jones  (J.  Biol. 
Chem.,  1926,  69,  85 — 99). — As  was  anticipated  from 
their  relatively  high  content  of  those  amino-acids 
known  to  be  essential  for  growth  (A.,  1925,  i,  1027), 
the  proteins  of  bran  have  been  found  to  bo  con¬ 
siderably  more  efficacious  than  those  of  wheat  endo¬ 
sperm  in  promoting  the  growth  of  young  rats. 

C.  R.  Harington. 

Effect  of  histamine  on  the  acid-base  balance. 
Effect  of  histamine  on  protein  catabolism.  A. 
Hiller  (J.  Biol.  Chem.,  1926,  68,  833—846,  847— 
864). — Subcutaneous  injection  into  dogs  of  1-3  mg. 
of  histamine  per  kg.  body-weight  caused  a  mild 
acidosis  which  was  partly  accounted  for  by  increased 
urinary  excretion  of  hydrogen  carbonate.  Injections 
of  1-8  mg.  of  histamine  per  kg.  body- weight  caused, 
in  fasting  dogs,  an  increase  in  protein  catabolism, 
as  indicated  by  increases  in  the  urea  of  the  blood 
and  urine,  which  was  proportional  to  the  magnitude 
of  the  dose  of  histamine.  C.  R.  Harington. 

Action  of  morphine  on  protein  metabolism. 
H.  Volker  (Biochem.  Z.,  1926,  174,  55 — 67). — After 
feeding  with  meat,  an  increase  was  observed  in  the 
oxygen  consumption  and  non-protein  nitrogen  of  the 
blood  of  a  dog,  which  reached  a  maximum  in  2 — 4  hrs. 
Injection  of  morphine  caused  a  delay,  proportional  to 
the  intensity  of  its  action,  in  the  attainment  of  the 
maximum,  which  did  not  occur  until  more  than 
6  hrs.  after  the  meal.  Introduction  of  the  meat 
into  the  duodenum  caused  a  hastening  of  the  pro¬ 
cesses,  and  the  injection  of  morphine  had  no  effect. 
The  action  of  the  morphine  is  therefore  to  cause 
delayed  emptying  of  the  stomach.  E.  C.  Smith. 

Effect  of  light  on  creatinine  and  creatine 
excretion  and  on  basal  metabolism.  M.  Eichel- 
berger  (J.  Biol.  Chem.,  1926,  69,  17 — 28). — Ex¬ 
posure  of  normal  women  and  children  to  direct  summer 
sunlight,  or  to  the  light  of  the  electric  (carbon)  arc, 
caused  an  increase  in  the  excretion  of  creatinine  during 
the  period  of  irradiation,  followed  by  decreased  excre¬ 
tion  during  the  first  few  hours  afterwards ;  no  effect 
was  observed  on  the  excretion  of  creatine  or  on  the 
basal  metabolic  rate.  C.  R.  Harington. 

Effects  of  caffeine  and  theobromine  on  the 
formation  and  excretion  of  uric  acid.  G.  W. 
Clark  and  A.  A.  de  Lorimier  (Amer.  J.  Physiol., 
1926,  77,  491 — 502). — The  concentration  of  uric  acid 
in  the  blood  tends  to  increase  after  ingestion  of  either 
caffeine  or  theobromine.  This  is  probably  due,  not 
to  direct  oxidation  of  these  substances,  but  to  in¬ 
creased  production  of  uric  acid,  in  the  case  of  caffeine, 
and  to  diminished  excretion,  in  the  case  of  theo¬ 
bromine.  Prolonged  administration  of  either  sub¬ 


stance  tends  to  impair  active  excretion  by  the 
kidney.  R.  K.  Cannan. 

Physiological  action  of  1  :  3  :  7  :  9-tetramethyl- 
xanthine  compared  with  that  of  caffeine.  C. 
Paderi  (Arch.  Farm,  sper.,  1926,  41,  92 — 101). 
— Experiments  with  frogs  show  that  the  intro¬ 
duction  of  a  methyl  group  into  the  caffeine  molecule 
to  form  1:3:7:  9-tetramethylxanthine  results  in 
diminution  of  the  activity,  the  new  compound 
exhibiting  the  spinal  action,  but  not  the  muscular 
action  of  caffeine.  T.  H.  Pope. 

Effects  of  asphyxia  and  isletectomy  on  the 
blood-sugar  of  Myxocephalus  and  Ameiurus. 
W.  W.  Simpson  (Amer.  J.  Physiol.,  1926,  77,  409 — 
419). — The  average  blood-sugar  of  Myxocephalus 
(sculpin)  immediately  after  catching  the  fish  was 
0-03%.  On  exposure  to  air  this  rose  to  about  0-12% 
in  an  hour.  Removal  of  the  principal  islets  resulted 
in  a  hyperglycsemia  far  exceeding  that  attributable 
to  the  exposure  during  the  operation.  The  blood 
of  Ameiurus  (fresh-water  cat-fish)  behaved  in  the 
same  way  in  asphyxia.  It  is  suggested  that  the 
hyperglycemia  thus  occurring  is  due  to  the  break¬ 
down  of  “  combined  sugar  ”  of  the  blood,  since  the 
increase  in  reducing  power  of  the  blood  on  hydrolysis 
is  relatively  less  after  than  before  asphyxia. 

R.  K.  Cannan. 

Effect  of  ethylcarbylamine  on  the  Pasteur 
reaction.  O.  Warburg  (Biochem.  Z.,  1926,  172, 
432 — 441). — Ethylcarbylamine  had  no  effect  on  the 
respiration  of  rat  tissues,  the  carbon  dioxide  assimil¬ 
ation  of  Chlorella,  or  the  anaerobic  fermentation  of 
yeast  and  tumour  cells ;  all  these  processes  are 
strongly  inhibited  by  hydrogen  cyanide  in  the  same 
concentration  (10'3  N).  Aerobic  respiration  was  found 
by  Pasteur  to  inhibit  the  process  of  fermentation, 
and  the  chemical  reaction  relating  the  two  processes 
may  be  termed  the  “  Pasteur  reaction.”  Ethyl¬ 
carbylamine  has  no  effect  on  the  anaerobic  lactic  acid 
fermentation  of  Jensen-sarcoma,  but  in  presence  of 
oxygen  the  fermentation  coefficient  is  as  high  as  that 
characteristic  of  anaerobiosis.  The  effect  is  reversible, 
the  normal  quotient  returning  when  the  tissue  is 
transferred  to  Ringer  solution ;  it  is  specific  for  ethyl¬ 
carbylamine.  C.  Remington. 

Chemical  constitution  andphysiological  action. 

l.  Position  isomerism  in  relation  to  the  miotic 
activity  of  some  synthetic  urethanes.  E.  Sted- 
man  (Biochem.  J.,  1926,  20,  719 — 734). — Since  the 
miotic  activity  of  physostigmine  (eserine)  is  due  to  the 
urethane  grouping  in  the  molecule,  the  following 
urethanes  and  their  derivatives  have  been  synthesised 
for  physiological  tests :  p -Dimethylaminophenyl 
methylcarbamale,  m.  p.  131°  [ hydrochloride ,  m.  p.  157°; 
methiodide,  m.  p.  170°  (decomp.) ;  picrale,  m.  p.  179° 
(decomp. )]  ;  ethylcarbamate,  m.  p.  123°  [ hydrochloride , 

m.  p.  77°;  methiodide,  m.  p.  160°  (decomp.);  picrate, 
sinters  145°,  m.  p.  158°J ;  phenylcarbamate,  m.  p- 
163°  [ hydrochloride ,  m.  p.  182°  (decomp.) ;  methiodide,. 
m.  p.  169°;  picrate,  m.  p.  177°  (decomp.)],  m -Di¬ 
methylaminophenyl  methylcarbamale,  m.  p.  85 — 86° 
L hydrochloride ,  sinters  164°,  m.  p.  170°  (decomp.) ; 
methiodide,  m.  p.  165°  (decomp.) ;  picrate,  m.  p.  177°" 


BIOCHEMISTRY. 


975 


(deeomp.)j ;  ethylcarbamate,  m.  p.  99 — 100°  [ hydro¬ 
chloride  ;  methiodide,  m.  p.  152°  (decomp.) ;  picrate, 
m.  p.  95°];  phenylcarbamate,  m.  p.  159°  [ hydro- 
chloride,  m.  p.  180°  (decomp.) ;  methiodide,  m.  p. 
160°  (decomp.)] ;  carbamate,  m.  p.  137°  [ hydrochloride , 
m.  p.  174°  (decomp.)].  o-Dimethylaminophenyl 
methylcarbamate,  m.  p.  76°  [ hydrochloride  ;  methiodide, 
m.  p.  78 — 80°  (decomp.);  picrate,  in.  p.  152° 
(decomp.)];  ethylcarbamate,  m.  p.  61°  [ hydrochloride  ; 
methiodide,  m.  p.  119°  (decomp.) ;  picrate,  m.  p.  124°]; 
phenylcarbamate,  m.  p.  144°.  The  hydrochloride  of  the 
methylcarbamido-derivative  of  horde-nine  has  m.  p,  161° ; 
the  phenylcarbamido-derivative  of  hordenine,  m.  p. 
119°  [ hydrochloride ,  m.  p.  194°  (decomp.)] ;  the  methyl¬ 
carbamido-derivative  of  8-hydroxyqumoline  sinters  at 
152°,  m.  p.  161°  [hydrochloride,  m.  p.  168°  (decomp.)], 
ethylcarbamido-derivative  of  8-hydroxy  quinoline,  m.  p. 
150°  (decomp.),  (hydrochloride,  m.  p.  84°). 

Miotic  action  was  shown  by  dimethylaminophenyl 
methylcarbamate,  m-dimethylaminophenyl  carbam¬ 
ate,  o-dimethylaminophenyl  ethylcarbamate,  and  the 
methylcarbamido-derivative  of  hordenine ;  m-  and 
p-dimcthylaminophenyl  ethylcarbamate  were  inactive. 
The  basic  group  modifies  the  action  of  the  urethane 
grouping.  By  converting  the  tertiary  basic  group  in 
the  urethane  derived  from  the  isomeric  dimethyl- 
aminophenols  into  a  quaternary  ammonium  group, 
the  activities  of  the  m-compounds  are  intensified, 
whilst  those  of  the  o-  and  jj-compounds  are  abolished. 
Amongst  the  isomeric  urethanes  those  compounds 
derived  from  phenols  which  according  to  the  polarity 
theory  should  be  the  most  acidic  are  the  least  active. 

S.  S.  Zilva. 

Toxicity  of  organic  compounds  to  spores  of 
Phytophthora  colocasiw,  Rac.  B.  N.  Uppal  (J. 
Agric.  Res.,  1926,  32,  1069 — 1097). — The  toxicity  of 
the  normal  aliphatic  alcohols  increased  with  the 
mol.  wt. ;  the  normal  alcohols  were  more  toxic  than 
their  isomerides.  Aldehydes  owe  their  toxicity 
mainly  to  the  aldehyde  group,  the  radical  to  which 
it  is  attached  having  little  influence,  although 
substitution  of  a  nitro-  or  hydroxyl  group  in  benz- 
aldehyde  increased  the  toxicity.  Formaldehyde  is 
exceptional  and  was  highly  toxic ;  so  also  was 
glyoxal.  The  lower  members  of  a  homologous  series 
of  organic  acids  were,  in  general,  more  toxic  than  the 
higher  members.  The  nature  and  position  of  a 
substituent  in  an  aromatic  acid  affected  the  toxicity. 
The  results  are  considered  in  relation  to  the  dis¬ 
sociation  constants  of  the  acids.  C.  T.  Gim ingham. 

Mode  of  absorption  and  mechanism  of  action 
of  bismuth  in  experimental  syphilis.  C.  Leva- 
diti,  S.  Nicolai;,  R.  Schoen,  A.  Girard,  and  Y. 
Manin  (Ann.  Inst.  Pasteur.,  1926,  40,  541 — 573). — 
When  insoluble  bismuth  compounds  are  injected 
intramuscularly,  phagocytes  absorb  the  metallic 
bismuth  liberated  in  the  tissues,  fix  it,  and  assist  in  its 
conversion  into  a  soluble  bismuth-protein  complex, 
in  which  form  it  is  very  gradually  liberated  over  a 
long  period  of  time  from  the  muscle  and  circulated 
in  the  blood  in  amounts  sufficient  to  destroy  the 
spirocluete,  but  insufficient  to  damage  the  kidney. 
Soluble  compounds,  on  injection,  are  too  rapidly 
absorbed  and  cause  renal  disturbances.  Most  of  the 


insoluble  bismuth  remains  for  some  time  near  the 
point  of  injection,  and  of  that  circulated,  the  kidney, 
lungs,  and  spleen  contain  most.  Lysis  of  the  spiro - 
chaste  requires  only  infinitesimal  traces  of  bismuth 
(1 — 2  [ig.  in  the  case  of  chancre  of  rabbit),  the  metal 
acting  as  a  catalyst  and  the  process  being  analogous 
to  many  enzymic  processes  (cf.  A.,  1924,  i,  691,  1016; 

1925,  i,  463,  1005,  1117).  P.  W.  Clutterbuck. 

Pharmacology  of  bismuth  salts.  I.  Deter¬ 
mination  of  bismuth.  II.  Toxicity  and  urinary 
elimination  of  soluble  bismuth  salts.  C.  S. 
Leonard.  III.  Toxicity .  and  urinary  elimin¬ 
ation  of  potassium  bismuth  tartrate.  C.  S. 
Leonard  and  J.  L.  O’Brien.  IV.  Toxicity  and 
urinary  elimination  of  bismuth  oleate  and  bis¬ 
muth  metal.  C.S.  Leonard  (J.  Pharm.  Exp.  Ther., 

1926,  28,  81—87,  89—108,  109—119,  121— 130).— I. 
The  material  is  oxidised  by  wet  combustion,  potass¬ 
ium  iodide  added,  and  the  bismuth  determined  as 
potassium  bismuth  iodide  by  colorimetry.  In  the  caso 
of  blood,  liver,  and  faeces,  citric  acid  is  added  to  mask 
the  effect  due  to  iron.  Interference  is  caused  by  heavy- 
metals,  arsenic,  lead,  and  copper,  but  these  are  usually 
present  in  amounts  insufficient  to  cause  disturbance. 

II.  Sodium  and  potassium  bismuth  tartrates, 
sodium  bismuth  citrate,  and  sodium  bismuth  thio¬ 
sulphate  are  toxic  to  rabbits,  producing  necrosis  of  the 
tubules  with  all  the  usual  nephritic  and  uraemic 
symptoms.  The  maximum  tolerated  doses  given 
intramuscularly  are  100,  150,  and  300  mg.  per  kg., 
respectively,  corresponding  with  bismuth  doses  of 
40,  50,  and  200  mg.  per  kg.  The  tartrate  displays  the 
greatest  initial  rate  of  urinary  excretion,  and  as  with 
the  other  salts,  the  rate  diminishes  until  death.  In 
sublethal  doses,  the  tartrate  excretion  shows  a  series 
of  crises  and  stoppages  in  bismuth  excretion,  the  other 
salts  show  variations  only.  The  higher  the  dose,  the 
lower  is  the  initial  rate  of  excretion.  Sodium  bismuth 
thiosulphate  is  equal  in  toxicity  to  the  tartrate ;  it  is 
excreted  more  slowly  than  the  latter,  but  more  rapidly 
than  the  insoluble  bismuth  salts.  The  detoxicant  action 
of  thiosulphates  may  be  explained  as  a  mobilisation 
of  local  insoluble  depots. 

III.  Dipotassium  bismuth  tartrate  is  nephrotoxic, 
the  maximum  tolerated  dose  for  rabbits  (intra¬ 
muscular)  being  150  mg.  per  kg.  (containing  75  mg.  of 
bismuth)  and  the  minimum  nephropathic  dose  100 
mg.  per  kg.  (in  a  2-week  period).  Its  rate  of  excretion 
is  fairly  uniform,  not  diminishing,  as  in  the  case  of  the 
soluble  tartrate,  but  the  excretion  is  less  the  higher 
the  dose  given.  The  therapeutic  ratio  is  1/75. 

IV.  Bismuth  oleate  is  toxic  to  rabbits,  causing 
necrosis  of  the  kidney  and  all  symptoms  of  uraemic 
poisoning.  The  maximum  tolerated  dose  (intra¬ 
muscular)  is  about  200  mg.  Bi  per  kg.  The  excretion 
resembles  that  of  sodium  bismuth  citrate.  Precipit¬ 
ated  bismuth  (“  neo-trepol  ”)  is  less  toxic,  the 
maximum  tolerated  dose  lying  between  400  and  500 
mg.  per  kg.,  but  85  mg.  per  kg.  was  still  partly 
nephrotoxic.  As  with  the  above,  the  heavier  the 
dose  the  less  is  the  urinary  excretion. 

The  toxic  effect  of  tartrobismuthates  is  an  additive 
effect  of  the  tartrate  and  bismuth  ions. 

C.  Remington. 
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Hsemocbromatosis  and  chronic  poisoning  with 
copper.  F.  B.  Mallory  (Arch.  Intern.  Med.,  1926, 
37,  336 — 363). — Injection  of  copper  powder  or  feeding 
of  copper  acetate  causes  the  deposition  in  rabbit’s 
liver  of  hremofuscin;  excess  of  copper  causes  hoemo- 
globinuria.  Haemofuscin  is  not  a  copper  compound 
of  haemoglobin,  but  an  intermediate  between  haemo¬ 
globin  and  hsemosiderin.  Chemical  Abstracts. 

Elimination  of  mercurials.  L.  W.  Rowe  (J. 
Amer.  Pharm.  Assoc.,  1925,  14,  317 — 325). — A  study 
of  the  distribution  and  the  rapidity  and  manner  of 
elimination  of  mercuric  chloride,  mercury  salicylate, 
mercury  succinimide,  and  “  mercurosal  ”  after 
injection  into  dogs.  Chemical  Abstracts. 

Autolysis.  IV.  Effect  of  iodine  on  autolysis. 
V.  Effect  of  iodine  on  autolysis  in  vivo.  0. 
Steppuhn  and  A.  Timofejeva  (Biochem.  Z.,  1926, 
174,  84 — 89,  90 — 98). — IV.  The  effect  of  iodine  on  the 
autolysis  of  liver  tissue  is  determined  by  the  method 
of  its  administration.  Addition  of  iodine  to  the 
protein  suspension  at  pn  3-8 — 7-6  gives  the  usual 
result,  viz.,  acceleration  or  inhibition  of  proteolysis 
according  to  the  magnitude  of  the  dose,  but  addition 
of  the  emulsion  to  the  same  volume  of  iodine  solution 
has  no  effect  at  pa  7-1  and  7-6,  and  inhibition  only  at 
pa  3-8.  No  conclusion  can  bo  reached  by  this  method 
as  to  the  part  played  by  the  individual  proteases  in 
tissue  autolysis. 

V.  The  addition  of  iodine  to  tho  liquid  perfusing 
an  organ  causes  an  increase  in  the  proteolysis  of  the 
tissues.  Injection  of  iodine  into  the  intact  animal 
results  in  an  increase  in  tho  non-protein  nitrogen  of  the 
blood.  Iodides  are  without  effect  on  this  process,  and 
tho  presence  or  absence  of  the  thyroid  gland  is 
immaterial.  Tho  rate  of  autolysis  of  mice  previously 
treated  for  a  considerable  period  with  small  doses  of 
iodine  is  increased,  but  with  large  doses  is  diminished. 
The  increased  nitrogen  metabolism  following  the 
administration  of  iodine  is  probably  due  to  the  direct 
stimulation  of  proteolytic  enzymes.  Thyroidcctom- 
ised  animals  autolyse  less  rapidly  than  normal,  and 
iodine  has  less  effect  on  the  former.  Iodides  are 
without  action  in  either  case.  E.  C.  Smith. 

Effect  of  temperature  on  the  catalase  reaction. 

I.  Effect  of  concentration  of  hydrogen  peroxide. 

II.  Loss  of  catalase  activity.  III.  Effect  of  pa. 
IV.  Theory  of  catalase  reaction.  S.  Morgulis, 
M.  Beber,  and  I.  Rabion  (J.  Biol.  Chern.,  1926,  68, 
521—533,  535—545,  547—557,  557— 563).— I.  The 
activity  (measured  by  the  total  oxygen  liberated)  of 
catalase  prepared  from  ox-kidney  is  at  a  maximum 
at  about  8°,  although  the  speed  of  the  actual  reaction 
is  greater  at  higher  temperatures;  the  reduction  in 
activity  of  catalase  at  higher  temperatures  is  due  to 
destruction  of  the  enzyme  by  hydrogen  peroxide  and  is 
therefore  more  marked  the  higher  the  concentration 
of  the  latter.  In  presence  of  high  concentrations  of 
hydrogen  peroxide  and  at  low  temperatures,  the 
reaction  is  at  first  rapid  and  then  exhibits  a  quiescent 
period.  The  temperature  coefficient  varies  with  the 
concentration  of  hydrogen  peroxide. 

II.  Catalase  will  withstand  heating  at  temperatures 
up  to  40°  for  1  hr.  without  loss  of  activity ;  heating 


at  higher  temperatures  for  the  same  period  causes 
progressively  greater  loss  of  activity,  until  at  58° 
inactivation  is  complete ;  the  course  of  inactivation  by 
heat  is  that  of  a  bimolecular  reaction,  whereas  the 
inactivation  by  hydrogen  peroxide  is  a  unimolecular 
reaction.  Exposure  to  — 15°  for  1  hr.  results  in  only 
12%  loss  of  activity. 

III.  Catalase  acts  best  at  pa  5-0 — 9-0;  the  loss  of 
activity  is  more  rapid  on  the  acid  than  on  the  alkaline 
side  of  this  range,  from  which  it  is  concluded  that 
catalase  may  be  a  weak  acid.  The  rate  of  destruction 
of  catalase  by  rising  temperature  is  greatest  at  the 
optimum  pn  for  the  action  of  the  enzyme  and  least  on 
the  acid  side  of  this  range.  The  latent  period  at  the 
beginning  of  the  reaction  is  increased  by  preliminary 
partial  inactivation  of  the  catalase  by  heat  and  also 
when  the  pn  is  less  than  5-0. 

IV.  A  theoretical  discussion  of  the  above  results. 

C.  R.  Harington. 

Adsorption  of  diastase.  Z.  Unna  (Biochem. 
Z.,  1926,  172,  392 — 410). — Adsorption  of  diastase 
from  pancreas  extract  by  animal  charcoal  is  irre¬ 
versible  and  increases  as  tho  temperature  is  raised. 
At  0°  and  tho  ordinary  temperature,  the  adsorption 
curve  reaches  a  maximum,  after  which  it  slowly  falls, 
but  at  37°  no  subsequent  fall  occurs.  The  adsorption 
curves  for  enzyme  and  accompanying  impurities 
intersect.  Neither  surface-active  alcohols  nor  phenyl- 
urethane  interfere  with  the  adsorption.  Adsorbed 
diastase  is,  however,  practically  inactive. 

C.  Remington. 

Separation  of  the  enzymes  of  barley  malt. 
II.  Lichenase  and  cellobiase.  H.  Pringsheim 
and  A.  Beiser  (Biochem.  Z.,  1926, 172,  411 — 421). — 
Treatment  of  barley  malt,  freed  from  maltose  and 
dextrins  by  dialysis,  with  aluminium  hydroxide  at 
pn  11,  removed  60 — 70%  of  the  cellobiase  by  adsorp¬ 
tion  ;  the  remainder,  together  with  some  lichenase, 
was  removed  by  treatment  with  aluminium  hydroxide 
at  pa  3.  It  was  recovered  by  washing  off  at  pK  3. 
Lichenase  free  from  cellobiase  was  thus  obtained. 

C.  Remington. 

Optimum  pn  for  glycogenase  and  its  bearing  on 
regulation  of  dextrose  concentration  in  the  body. 
M.  B.  Visscher  (J.  Biol.  Chem,,  1926,  69,  3 — 7). — The 
optimum  pa  for  the  action  of  glycogenase  from  the 
rabbit’s  liver,  whether  in  presence  or  in  absence  of 
adrenaline,  is  6-5.  This  is  in  agreement  with  the 
depletion  of  the  glycogen  stores  of  the  body  known  to 
occur  in  conditions  involving  a  tissue  acidosis.  The 
results  of  Langfeldt  (A.,  1921,  i,  473)  were  not  con¬ 
firmed.  C.  R.  Harington. 

Protein  nature  of  invertase.  R.  Willstatter 
(Ber.,  1926,  59,  [B\,  1591— 1594).— The  occasional 
isolation  of  invertase  preparations  which  are  free 
from  tryptophan  is  not  in  harmony  with  von  Euler  and 
Josephson’s  conception  (this  vol.,  865)  that  trypto¬ 
phan  is  an  essential  component  of  the  enzyme 
molecule.  Reproducible  methods  of  freeing  invertase 
from  tryptophan  cannot  be  given.  A  probable 
method  consists  in  subjecting  to  ageing  the 
autolysates  from  invertase-rich  yeasts,  whereby  the 
tryptophan  carrier  is  replaced  by  other  materials; 


BIOCHEMISTRY. 


977 


after  very  prolonged  dialysis  further  purification  is 
effected  by  adsorption.  H.  Wren. 

Hydrolysis  of  sucrose  solutions  by  invertase. 
P.  Achalme  (Bull.  Soc.  Chiru.  biol.,  1920,  8,  565 — 
567).- — Polemical  against  Ingersoll  (this  vol.,  641). 

C.  P.  Stewart. 

Connexion  between  degree  of  dispersion  of 
substrate  and  enzyme  action.  Determination 
of  enzymic  lipolysis.  P.  Rona  and  H.  Klein- 
mann  (Biochem.  Z.,  1926,  174,  IS — 42). — A  com¬ 
parison  of  the  rates  of  hydrolysis  by  lipase  of  two 
emulsions  of  triolein  of  the  same  concentration,  but 
of  different  degrees  of  dispersion,  showed  no  difference 
until  the  hydrolysis  had  proceeded  to  25%,  after 
which  the  finer  emulsion  hydrolysed  slightly  more 
rapidly.  The  degree  of  dispersion  of  the  substrate  is 
therefore  of  very  little  significance.  The  determin¬ 
ation  of  the  triolein  concentration  depends  on  the 
formation  of  an  emulsion  of  a  known  degree  of 
dispersion  by  treatment  with  ammoniacal  ammonium 
oleate  and  nephelometric  examination. 

E.  C.  Smith. 

Synthetic  action  of  pancreatic  and  intestinal 
lipases.  J.  Groen  (Arch.  Norland.  Physiol.,  1926, 
11,  169 — 183).— 1 The  reversible  action  of  enzymes  is 
well  demonstrated  by  lipases  and  carbohydrases. 
This  is  especially  the  case  in  the  esterification  of  a 
fatty  acid  with  glycerol  in  the  presence  of  lipase. 
This  reversibility  is  important  in  the  absorption  of 
fats  by  the  intestine.  H.  I.  Coombs. 

Effect  of  pH  on  the  proteolytic  activity  ofpapain. 
W.  E.  Ringer  and  B.  W.  Grutterink  (Z.  physiol. 
Chem.,  1926, 156,  275 — 324). — The  activity-pn  curve 
for  the  action  of  crude  papain  on  fibrin  shows  two 
maxima,  one  at  pK  2-5  and  the  other  about  11.  The 
proteolytic  activity  of  the  gastric  juice  of  Astacus 
fluvialilis  towards  fibrin  also  has  an  optimum  at 
pa  11.  There  are,  in  addition,  smaller  maxima  in  the 
papain-fibrin  curve;  one  is  at  4-5,  and,  in  presence 
of  phosphate,  which  powerfully  activates  papain,  there 
is  a  second  at  7-0.  Papain  thus  displays  both  peptic 
and  tryptic  properties,  but  it  has  not  been  possible  to 
separate  it  into  a  pepsin-  and  a  trypsin-like  enzyme. 
With  either  serum-protein  or  secondary  albumose  as 
substrate,  papain  displays  one  optimum  only,  at  pa 
3-75  for  the  former  and  pn  4  for  the  latter  protein. 
With  either  fibrin,  serum-protein,  or  albumose  as 
substrate,  sodium  cyanide  strongly  activates  papain 
with  increasing  but  not  with  decreasing  pa.  The 
cyanide  ion  is  the  activating  agent.  Papain  is  held 
to  be  a  single  enzyme,  and  the  various  pecularities  of 
its  activity  are  ascribed  to  changes  in  the  state  either 
of  the  enzyme  or  of  the  substrate.  H.  D.  Kay. 

Kidney  phosphatase.  H.  D.  Kay  (Biochem.  J., 
1926,  20,  791 — 811).— The  kidney  contains  a  phos¬ 
phatase  which  liberates  inorganic  phosphate  from 
hydrolysable  organic  phosphorus  compounds  in  the 
post  mortem  changes  of  the  kidney.  The  rate  of  this 
liberation  is  increased  by  mechanical  injury  to  the 
organ.  The  optimum  reaction  for  the  enzymic 
hydrolysis  is  pn  8'8 — 9'2.  The  phosphatase  is 
present  in  greater  quantity  in  the  cortex  than  in  the 
medulla  of  the  kidney.  It  is  low  per  g.  of  tissue  in 


the  foetal  stage,  but  increases  markedly  just  before 
and  soon  after  birth.  The  activity  of  bone  phos¬ 
phatase,  on  the  other  hand,  which  is  much  more  activo 
than  the  kidney  enzyme  in  the  ossifying  zone  of  the 
foetal  cartilage,  is  correlated  with  bone  growth.  The 
kidney  phosphatase  extract  hydrolyses  a  variety  of 
organic  phosphorus  compounds  such  as  hexosedi- 
phosphate,  hexosemonophosphato,  glycerophosphate, 
etc.  It  hydrolyses  the  organic  phosphorus  in  the 
plasma,  but  not  the  organic  esters  within  the  corpuscles 
when  acting  on  whole  blood.  The  red  cells  contain  a 
substrate  for  kidney  phosphatase.  The  action  of  the 
enzyme  is  inhibited  by  the  presence  of  certain  alcohols. 
Kidney  extracts  contain  a  feeble  lecithinase  which  has 
an  optimum  pa  of  7-0 — 7-4.  The  inorganic  phosphate 
and  to  a  less  degree  the  acid-soluble  organic  phos¬ 
phorus  in  the  kidney  remain  constant  during  the 
adult  life  of  the  animal.  S.  S.  Zilva, 

Purification  of  oxydoreductase  (Schardinger 
enzyme,  perhydridase).  B.  Sbarsky  and  D. 
Michlin  (Biochem.  Z.,  1926,  174,  116— 119).— The 
enzyme  preparation  (A.,  1925,  i,  472)  is  further 
purified  by  adsorption  on  .kaolin,  elution  with 
ammonium  hydroxide,  and  evaporation  to  dryness  in 
a  vacuum.  It  may  be  kept  under  light  petroleum 
indefinitely  without  loss  of  activity. 

E.  C.  Smith. 

Xanthine  oxydase.  VII.  Specificity  of  the 
system.  M.  Dixon  (Biochem.  J.,  1926,  20,  703 — 
718). — Xanthine  oxydase  shows  a  high  degree  of 
specificity  towards  the  hydrogen  donator,  but  none 
towards  the  hydrogen  acceptor.  Using  the  methylene- 
blue  technique,  hypoxanthine,  xanthine,  aldehydes,  and 
possibly  adenine  to  a  slight  extent,  were  oxidised  by 
xanthine  oxydase  of  milk  out  of  thirty-five  substances 
tested.  Out  of  a  large  number  of  substances  tested, 
all,  including  Clark’s  “  reduction  potential  indic¬ 
ators,”  acted  as  hydrogen  acceptors  in  oxidising  hypo¬ 
xanthine  by  the  above  enzyme.  S.  S.  Zilva. 

Tyrosinase-tyrosine  reaction.  V.  Produc¬ 
tion  of  1-3  : 4-dihydroxyphenylalanine  from 
tyrosine.  H.  S.  Raper  (Biochem.  J.,  1926,  20, 
735 — 742). — l- 3  :  4-Dihydroxyphcnylalanine  has  been 
isolated  in  small  amounts  as  a  product  of  the  action 
of  tyrosinase  on  1- tyro  sine.  This  dihydroxy-com¬ 
pound  is  oxidised  more  rapidly  by  tyrosinase  than 
tyrosine,  giving  rise  to  the  same  unstable  red  pig¬ 
ment  (A.,  1923,  i,  1146;  this  vol.,  434).  Its  presence 
also  increases  the  oxidation  of  tyrosine  by  the  enzyme 
in  the  initial  stages  of  the  reaction.  1-3  :  4-Dihydroxy  - 
phenylalaninc  is  readily  oxidised  by  tyrosinase  when 
added  to  a  borate  buffer  with  a  reaction  of  pH  8  (cf. 
McCance,  this  vol.,  203).  It  is  considered  to  be  the 
first  product  in  this  enzyme  reaction,  which  is  then 
oxidised  further  to  the  red  pigment.  S.  S.  Zilva. 

Formation  of  polysaccharides  by  yeast  prepar¬ 
ations.  H.  Naganishi  (Biochem.  J.,  1926,  20, 
856 — 864). — Harden  and  Young’s  observation  of  the 
enzymic  production  of  polysaccharides  in  yeast  juice 
and  similar  preparations  (A.,  1914,  i,  237)  is  con¬ 
firmed.  The  formation  of  these  substances  is  irreg¬ 
ular  and  conditions  favouring  their  formation  could 
not  be  ascertained.  There  is  no  relation  between  the 
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amount  of  phosphoric  esters  formed  and  the  degree 
of  polysaccharide  formation.  Among  the  compounds 
formed  are  substances  which  are  probably  dextrins 
possessing  about  twice  the  rotatory  power  and  about 
36%  of  the  reducing  power  of  the  dextrose  formed 
from  them  by  hydrolysis.  There  is  no  definite 
evidence  of  the  production  of  glycogen. 

S.  S.  Zilva. 

Function  of  phosphates  in  the  dissimilation 
of  hexoses.  A.  J.  Kluyver  and  A.  P.  Struyk 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1926,  29, 
322 — 333). — A  new  theory  of  the  catalysing  action  of 
mineral  phosphates  on  the  fermentation  of  sugars  is 
developed,  and  is  shown  to  agree  with  known  experi¬ 
mental  facts.  The  scheme  suggested  postulates  the 
intermediate  formation  of  unstable  hexose  mono- 
phosphoric  ester  due  to  the  attachment  of  the  phos¬ 
phate  residue  to  the  e-carbon  atom.  This  subse¬ 
quently  breaks  up  into  carbon  dioxide,  alcohol,  and 
the  phosphate,  on  account  of  the  transference  of 
hydrogen  from  the  8-  to  the  y-carbon  atom  under 
the  combined  activating  action  of  the  phosphate 
group  and  the  protoplasm  of  the  enzyme. 

M.  S.  Burr. 

Effect  of  organic  substances  on  the  glycolysis 
of  yeast.  W.  Schoeller  and  M.  Gehrice  (Biochem. 
Z.,  1926,  172,  358 — 372). — The  inhibition  of  glyco¬ 
lysis  due  to  members  of  the  quinine  group  and  the 
organic  mercury  compounds  is  probably  a  result  of 
adsorption;  of  the  other  alkaloids  investigated,  only 
strychnine  and  veratrine  had  a  powerful  effect,  whilst 
nicotine  and  coniine  produced  no  inhibition.  In  a 
group,  activity  increases  with  the  number  of  alkyl 
groups.  Among  the  dyes,  by  far  the  greater  activity 
is  shown  by  the  basic  dyes,  the  introduction  of 
lipin-soluble  groups  again  resulting  in  increased 
inhibitory  activity.  Whereas  choline  and  guanidine 
are  without  eSect,  acetylcholine  and  diphenyl- 
guanidine  arc  powerful  inhibitors,  probably  owing  to 
their  greater  absorbability.  C.  Rimington. 

Pyruvic  acid  in  alcoholic  fermentation.  F. 
Traetta-Mosca  (Annali  Chim.  Appl.,  1926, 16,  167 — 
169). — The  acidity  developing  during  the  fermentation 
of  dextrose  solution  by  a  pure  culture  of  brewers’  yeast 
was  gradually  neutralised  by  additions  of  brucine. 
Filtration  of  the  fermented  solution,  followed  by  con¬ 
centration  to  crystallisation,  yielded  crystals  of  a 
compound,  m.  p.  194°,  agreeing  in  composition  and 
mol.  wt.  with  brucine  pyruvate.  T.  H.  Pope. 

Simpler  nitrogenous  constituents  of  yeast.  I. 
Choline  and  nicotinic  acid.  H.  B.  Vickery  (J. 
Biol.  Chem.,  1926,  68,  585 — 592). — Brewers’  yeast 
was  extracted  with  boiling  water  and  the  solution 
fractionated  by  the  method  previously  described  for 
lucerne  juice  (A.,  1924,  i,  1275,  1393);  the  filtrate 
from  the  precipitate  obtained  with  mercuric  acetate 
and  sodium  carbonate,  containing  3-35%  of  the  total 
nitrogen  of  the  crude  extract,  was  treated  with 
phosphotungstic  acid;  after  recovery  from  the 
phosphotungstates,  the  bases  were  precipitated  with 
mercuric  chloride ;  the  solution  obtained  on  recovery 
from  this  precipitate  contained  2-41%  of  the  total 
nitrogen  of  the  crude  extract;  from  this  solution 


were  isolated,  as  picrates,  choline  and  nicotinic  acid, 
representing  2-07  and  0-28%,  respectively,  of  the 
total  nitrogen  of  the  crude  extract.  No  indication 
of  the  presence  of  betaines  was  found. 

C.  R.  Harington. 

Determinations  of  permeability  with  Saccharo- 
myces  cerevisioe.  N.  L.  Soiingen  and  K.  T. 
Wierinqa  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1926,  29,  353 — 358). — In  determinations  of  the 
amount  of  a  substance  penetrating  into  a  cell,  the 
measurement  of  water-transport  into  and  out  of  the 
cell  offers  difficulty.  This  difficulty  has  been  over¬ 
come  by  the  use  of  gelatin.  Since  it  does  not  raise 
the  osmotic  pressure  of  the  liquid  appreciably,  nor 
penetrate  the  cell  wall,  and  is  not  adsorbed  by  the 
cell,  the  variations  in  its  concentration,  combined 
with  the  variations  in  the  concentration  of  the  sub¬ 
stance  entering  the  cell,  indicate  the  movements  of 
the  water.  It  has  thus  been  found  that,  hi  48  hrs., 
about  0-25  mg.  of  sodium  chloride  and  3-2  mg.  of 
ureum  (urea  ?)  diffuse  per  g.  of  yeast  of  surface  area 
about  1  m.2  With  ureum  (urea?)  2-2  mg.  diffuse 
during  the  first  24  hrs.,  and  during  the  last  24  hrs. 
1  mg.  per  g.  of  yeast.  With  1%  sodium  chloride, 
the  amount  of  water  withdrawn  from  the  protoplasm 
was  8%  and  the  imbibition  water  12%  or  more. 
The  behaviour  of  lactose  resembles  that  of  sodium 
chloride  rather  than  that  of  ureum  (urea  ?). 

M.  S.  Burr. 

Enzymic  decomposition  in  lactic  acid  bacteria 
and  yeast.  R.  Nilsson  and  E.  Sandberg  (Bio¬ 
chem.  Z.,  1926,  174,  106 — 115). — Thermobacterium 
helveticum  is  without  action  on  pyruvic  acid,  hence 
does  not  contain  carboxylase.  The  lactic  acid  formed 
by  fermentation  of  dextrose  is  dextrorotatory. 
Pyruvic  acid  is  fermented  by  yeast  completely  free 
from  co-zymase,  and  the  addition  of  co-zymase  does 
not  affect  the  rate  of  fermentation.  Since  the  rate 
of  pyruvic  acid  fermentation  is  greater  than  that  of 
dextrose,  the  possibility  that  the  former  is  an  inter¬ 
mediate  in  the  fermentation  of  the  latter  is  not 
excluded  by  its  absence  from  the  products  of  fer¬ 
mentation.  E.  C.  Smith. 

Acid  production  by  Aspergillus  niger.  I.  Pro¬ 
cesses  of  acid  production.  II.  Gluconic  acid 
formation.  III.  Citric  acid  formation.  K. 

Bernhauer  (Biochem.  Z.,  1926,  172,  296 — 312, 
313 — 323,  324- — 349). — I.  The  formation  of  gluconic 
and  citric  acids  can  be  controlled  by  regulation  of  the 
temperature,  oxygen  supply,  composition,  and  reac¬ 
tion  of  the  medium. 

II.  In  presence  of  lime,  a  practically  theoretical 
yield  of  gluconic  acid  from  sugar  is  obtainable. 
Alkali  exerts  a  stimulating  influence,  but  in  time  a 
tendency  to  produce  oxalic  acid  arises. 

III.  Small  quantities  of  mycelium  in  a  medium 
containing  chalk,  but  devoid  of  nitrogen,  form  chiefly 
gluconic  acid,  but  with  larger  quantities  of  Aspergillus 
citric  acid  is  formed  exclusively.  Abundant  supplies 
of  nitrogen  in  the  culture  fluid  favour  citric  acid 
production,  W'hilst  inhibiting  that  of  gluconic  acid. 
In  acid  solutions,  citric  acid  is  formed  more  readily 
than  is  gluconic  acid.  At  lowrer  temperatures, 
relatively  more  gluconic  acid,  and  at  higher  tern- 
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peratures  more  citric  acid  is  formed,  but  the  influence 
of  temperature  is  much  more  pronounced  on  the 
formation  of  the  latter.  The  optimum  for  acid 
production  is  30 — 35°. 

The  processes  giving  rise  to  the  two  acids  appear 
to  be  independent  and  citric  acid  production  to  be 
more  closely  related  to  nitrogenous  metabolism. 

C.  Remington. 

Determination  of  catalase  and  peroxydase  in 
bacterial  investigations.  0.  Kirchner  and 
H.  Nagell  (Biochem.  Z.,  1926,  174,  167 — 181). — 
The  catalase  of  Diplococcus  gonorrhoea; ,  in  contra¬ 
distinction  to  that  of  Staphylococcus  aureus  and 
Bacillus  coli  and  all  tissue  catalases,  is  very  sensitive 
to  changes  of  pu.  The  determination  of  peroxydase 
by  the  pyrogallol  method  is  dependent  on  the  oxygen 
content  of  the  medium,  and  is  therefore  not  trust¬ 
worthy  in  the  presence  of  catalase.  The  substitution 
of  ethyl  hydrogen  peroxide  for  hydrogen  peroxide  in 
the  determination  gives  inconclusive  results.  The 
catalase  activities  of  D.  gonorrhoea z,  S.  aureus,  and 
B.  coli  are  in  the  proportions  30  :  10  :  1,  their  per¬ 
oxydase  activities  in  the  proportions  10  :  10  :  1. 

E.  C.  Smith. 

Preparation  and  properties  of  purified  diph¬ 
theria  toxoid.  A.  P.  Watson  and  E.  Langstaff 
(Biochem.  J.,  1926,  20,  763 — 776). — By  treating  the 
filtrates  of  G.  diphtherias  with  formaldehyde  and 
acidifying  them  with  acetic  acid,  a  highly-active 
toxoid  fraction  is  precipitated.  This  fraction  can  be 
purified  further  by  reprecipitation  with  acetic  acid 
or  alcohol  or  by  dialysis.  Purified  toxoid  is  stable 
to  heat  up  to  nearly  100°,  to  alkalinity  up  to  about 
pa  10,  to  mechanical  shaking,  and  to  aeration,  and 
does  not  deteriorate  on  storage  for  considerable 
periods  of  time  in  the  absence  of  preservatives.  It 
is  protein  in  nature  and  contains  sulphur  and  occa¬ 
sionally  phosphorus.  S.  S.  Zilva. 

Losses  of  nitrogen  caused  by  soil  bacteria  in 
pure  cultures.  M.  Lemoigne  and  P.  L.  Dopter 
(Compt.  rend.,  1926,  183,  160 — 162). — Numerous 
bacteria  normally  present  in  soils  and  manures  are 
able,  in  pure  culture,  to  cause  loss  of  nitrogen,  the 
loss  occurring  after  the  initial  development  of  the 
organism  is  over.  G.  M.  Bennett. 

.  Variations  of  some  forms  of  nitrogen  in  a 
pure  culture  of  infusoria.  A.  Lvov  and  N.  Rouk- 
helman  (Compt.  rend.,  1926,  183,  156 — 158). — The 
growth  of  Glaucoma  piriformis  in  a  culture  medium 
causes  a  fall  in  peptone  nitrogen  at  first  owing  to  a 
tryptic  enzyme  which  diffuses  out  into  the  medium 
and  also  shows  its  presence  in  cultures  on  gelatin  by 
the  liquefaction  of  the  latter.  At  the  same  time, 
there  occurs  a  rise  in  amino-nitrogen  partly  masked 
for  a  time  by  the  absorption  of  these  substances  by 
the  organism.  Nitrogen  as  ammonia  or  amide 
increases  throughout  the  growth.  Urea  does  not 
occur,  and  if  introduced  is  not  affected.  Uric  acid 
is  not  excreted.  Death  of  the  organisms  occurs  after 
20 — 40  days  while  abundant  food  is  still  present, 
and  is  presumably  due  to  some  substance  not  yet 


identified.  This  organism  therefore  resembles  bac¬ 
teria  in  its  chemical  behaviour.  G.  M.  Bennett. 

Insulin  convulsions  and  recovery.  L.  B. 
Winter  (Biochem.  J.,  1926,  20,  668 — 675). — Rabbits 
at  the  moment  of  insulin  convulsions,  or  even  one 
hour  after,  have  about  the  same  amount  of  reducing 
sugar  available  in  the  liver  and  muscles  as  have 
normal  animals.  The  minimum  quantity  of  dextrose 
necessary  for  a  rabbit  of  approximately  1  kg.  to 
recover  from  insulin  convulsions  is  about  O' 5  g.  A  rise 
in  the  blood-sugar  and  a  recovery  from  insulin  con¬ 
vulsions  are  brought  about  by  the  injection  of  glucal 
in  doses  similar  to  those  of  dextrose.  Glucosan 
administered  subcutaneously  in  such  doses  does  not 
relieve  the  convulsions  or  restore  the  animal  to 
normal,  although  a  rise  in  the  blood-sugar  takes 
place.  S.  S.  Zilva. 

Variations  in  the  blood-sugar  content  follow¬ 
ing  the  administration  of  insulin.  H.  J.  John 
(J.  Lab.  Clin.  Med.,  1926,  11,  548— 560).— The 
amount  of  insulin  administered  intravenously  bears 
no  regular  relation  to  the  fall  of  blood-sugar.  In 
some  cases  a  rise  follows.  The  level  of  the  blood- 
sugar  is  not  per  se  a  criterion  of  the  probability  that 
a  reaction  will  follow  the  administration  of  insulin. 

Chemical  Abstracts. 

Effect  of  dihydroxyacetone  on  insulin  hypo- 
glycaemia.  W.  R.  Campbell  and  J.  Hepburn  (J. 
Biol.  Chem.,  1926,  68,  575 — 583). — Symptoms  of 
insulin  hypoglycaimia  in  man  and  in  the  rabbit  can 
be  relieved  by  administration  of  dihydroxyacetone, 
although  the  effect  is  not  so  rapid  as  that  of  dextrose. 
The  falling  off  in  the  concentration  of  dihydroxy¬ 
acetone  in  the  blood,  after  intravenous  injection  into 
rabbits,  is  accompanied  by  a  simultaneous  rise  in  the 
concentration  of  dextrose;  dihydroxyacetone  is  thus 
to  be  regarded  as  a  possible  precursor  of  dextrose. 

C.  R.  Harington. 

Carbohydrate  metabolism.  I.  Influence  of 
insulin  on  lsevulose  and  dextrose  administered 
intravenously.  M.  Wierzuchowski  (J.Biol.  Chem., 
1926,  68,  631 — 652). — When  either  dextrose  or  lsevul¬ 
ose  is  injected  intravenously  into  normal  dogs  at  a 
rate  similar  to  that  of  the  absorption  from  the 
intestine  after  a  large  oral  dose,  each  sugar  is  excreted 
unchanged  to  the  extent  of  about  10%.  If  insulin 
be  administered  at  the  beginning  of  the  sugar  injec¬ 
tion,  the  excretion  of  sugar  is  much  decreased  in  the 
case  of  dextrose,  but  is  not  altered  in  that  of  lsevulose ; 
the  magnitude  of  the  effect  of  insulin  is  independent 
of  the  dose  of  the  latter  between  the  limits  1-9 — 8-5 
units  per  kg.  body-weight.  C.  R.  Harington. 

Separation  of  an  internal  secretion  of  the 
parathyroid  glands.  L.  Berman  (J.  Lab.  Clin. 
Med.,  1926,  11,  412 — 413). — Parathyroidectomised 
animals  were  kept  alive  and  normal  by  daily  injec¬ 
tion  of  a  crystalline  substance  obtained  after  removal 
of  lipins  and  proteins  from  an  acidified-alcoholic 
extract  of  parathyroid  glands  of  the  ox.  The  blood 
calcium  increased;  injections  made  3 — 4  hrs.  after 
parathyroidectomy  prevented  the  retention  of  phos¬ 
phate  in  the  body.  Chemical  Abstracts. 
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Preparation,  properties,  and  source  of  the 
parathyroid  hormone.  I.  D.  T.  Davies,  F. 
Dickens,  and  E.  C.  Dodds  (Biochem.  J.,  1926,  20, 
695 — 702). — The  parathyroid  hormone  of  Collip  and 
Clark  (A.,  1925,  i,  713,  754,  1017;  this  vol.,  206) 
yields  a  pierate  which  is  insoluble  in  water  but  is 
soluble  in  70%  acetone,  and  can  be  converted  into  a 
hydrochloride  by  Dudley’s  method  (A.,  1924,  i,  585). 
The  hormone  can  also  be  obtained  from  the  para¬ 
thyroid  gland  by  the  acetone-picric  acid  method  used 
in  the  preparation  of  insulin  (Dodds  and  Dickens,  Brit. 
J.  Exp.  Path.,  1924,  5,  115).  Insulin  and,  to  a  less 
extent,  pituitrin  also  raise  the  serum-calcium,  but 
when  the  latter  is  administered  simultaneously  with 
the  former,  it  inhibits  the  calcium  elevating  power  and 
blood-sugar  lowering  activity  of  the  pancreas  hor¬ 
mone.  Preparations  made  from  the  pancreas  by 
Collip  and  Clark’s  method  also  raise  the  blood  calcium, 
but,  like  the  parathyroid  hormone,  they  have  no 
action  on  the  blood-sugar.  The  parathyroid  hormone 
is  destroyed  by  pepsin  and  trypsin. 

These  pharmacological  tests  were  carried  out  on 
rabbits.  The  serum-calcium  of  these  animals  varies 
only  within  1  mg.  per  100  e.c.  throughout  the  24  hrs., 
and  it  rises  during  the  period  of  the  experiment  when 
the  rabbits  are  injected  with  large  doses  of  Collip 
and  Clark’s  parathyroid  preparation  at  4-hourly 
intervals.  S.  S.  Zilva. 

Stability  towards  acid  of  the  oxytocic  principle 
of  the  infundibulum.  A.  Stasiak  (J.  Pharm.  Exp. 
Ther.,  1926,  28,  1 — 7). — Short  boiling  with  acetic 
acid  in  concentrations  from  0-05  to  6-0%  (pa  of 
extract  7-0 — 3-4)  or  hydrochloric  acid  0-05%  (pn  4-6) 
in  preparing  the  extracts  leads  to  no  loss  in  activity. 
With  0-5%  hydrochloric  acid  (pa  2-6),  destruction  is 
practically  complete.  Stability  depends  on  pK  irre¬ 
spective  of  the  nature  of  the  acid  employed.  No 
histamine  formation  occurs  under  the  above  con¬ 
ditions.  The  activity  of  the  extracts  is  destroyed 
by  alkali.  C.  Rimington. 

Unsaponifiable  fraction  of  fish  oil.  G.  Weide- 
MANN  (Biochem.  J.,  1926,  20,  685 — 691). — Batyl 
alcohol  and  selachyl  alcohol  (A.,  1922,  i,  297)  were 
obtained  from  the  unsaponifiable  fraction  of  the  liver 
oil  of  the  Greenland  shark,  Somniosus  microcephalus, 
the  former  by  separation  from  the  hot  alcoholic 
extract  of  the  unsaponifiable  fraction  on  cooling,  and 
the  latter  from  the  mother-liquor.  “  Batyl  diphthalic 
ester  acid,”  CgoH^Og^CgHjOg,  m.  p.  97°,  was  pre¬ 
pared  by  treating  the  alcohol  with  phthalic  anhydride 
in  pyridine  at  the  ordinary  temperature.  “  Selachyl 
diphthalic  ester  acid  ”  was  prepared  in  a  similar  way 
and  was  purified  by  liberation  from  its  lead  and 
copper  salts.  In  pure  condition,  the  above  alcohols 
showed  neither  growth-promoting  nor  antirachitic 
properties  and  did  not  give  a  colour  reaction  with 
sulphuric  acid.  There  is  a  close  resemblance  between 
the  ester  acids  of  the  alcohols  which  are  present  in  cod- 
liver  oil  and  selachyl  diphthalic  ester  acid,  the  former 
alcohols  being  more  unsaturated.  S.  S.  Zilva. 

Photoactivity.  I.  Effect  of  cod-liver  oil  and 
other  vitamin-containing  substances  on  the 
photographic  plate.  H.  Vollmer  (Biochem.  Z., 
1926,  172,  46/ — 482). — Cod-liver  oil  is  able  to  affect 


a  photographic  plate,  and  this  activity  is  increased 
by  exposure  of  the  oil  to  sunlight  either  in  open  or 
hermetically  closed  vessels.  Irradiation  for  3  hrs. 
produces  maximal  activity,  which  is  not  increased  by 
longer  exposure.-  No  loss  of  photoactivity  occurs 
during  1  hr.  at  100°,  but  direct  heating  destroys  it. 
Exposure  to  sunlight  reactivates  the  oil.  Hydrogen 
peroxide  increases  the  activity  of  cod-liver  oil. 
Addition  of  formaldehyde  or  sulphurous  acid  to  the 
mixture  destroys  the  activity  irreversibly.  Cod- 
liver  oil  liberates  iodine  from  potassium  iodide,  and  a 
parallelism  exists  between  this  property  and  the 
intensity  with  which  it  affects  the  photographic 
plate.  There  is  thus  a  possibility  of  determining 
physiological  activity  iodometrically.  Ether  extracts 
of  the  oil  are  active,  alcohol  extracts  practically 
inactive.  If  cod-liver  oil  is  shaken  out  with  water, 
some  activity  is  shown  by  the  water  phase,  whilst 
that  of  the  oil  is  decidedly  increased.  Salt  solutions 
extract  no  active  material. 

Lard  and  butter  fat  are  inactive,  but  show  activity 
after  irradiation.  Many  plant  oils  are  active  and  also 
liberate  iodine  with  corresponding  intensity. 

Milk,  blood,  and  some  fruit  juices  are  devoid  of 
activity,  but  sawdust,  shavings,  and  wood  can  be 
activated  by  irradiation. 

The  unsaponifiablo  fraction  of  cod-liver  oil  is  not 
photoactive  and  cannot  be  rendered  so  by  irradiation. 

C.  Rimington. 

Photoactivity.  IV.  Specific  colour-reaction 
of  photoactive  substances.  H.  Vollmer  (Bio¬ 
chem.  Z.,  1926,  174,  143 — 145). — Aqueous  extracts 
of  photoactive  oils  give,  in  lesser  degree,  the  same 
yellow  coloration  with  alkali  as  the  oils  themselves. 
The  reaction  with  the  oil  is  stronger  after  irradiation 
with  ultra-violet  light.  The  substance  responsible 
for  the  reaction  is  not  the  same  as  that  to  which  the 
photoactivity  is  due,  since  some  of  the  extracts 
which  give  a  positive  reaction  are  not  photoactive. 
The  reaction  fails  when  the  extracts  are  shaken  with 
animal  charcoal.  The  alkalinity  at  which  the  colour 
appears  is  different  for  different  extracts,  hence  the 
substances  responsible  are  not  identical. 

’  E.  C.  Smith. 

Fearon’s  11  pyrogallol  "  test  as  a  possible 
basis  for  the  determination  of  vitamin -./l.  S.  G. 
Willimot  and  T.  Moore  (Biochem.  J.,  1926,  20, 
869 — 872). — Fearon’s  test  for  vitamin-M  (this  vol., 
207)  as  modified  by  the  authors  is  considered  to  be 
capable  of  quantitative  application.  S.  S.  Zilva. 

Solubility  of  vitamin-!?  in  benzene.  R.  R. 
Williams  and  R.  E.  Waterman  (J.  Biol.  Chem., 
1926,  68,  499 — 501). — The  statement  of  McCollum 
and  Simmonds  (ibid.,  1918,  33,  55),  that  vitamin-R 
can  be  extracted  by  means  of  benzene,  holds  good 
only  when  the  raw  material  is  moist  with  95% 
alcohol ;  the  vitamin  is  therefore  not  soluble  in 
benzene,  but  is  soluble  in  a  mixture  of  benzene, 
alcohol,  and  water.  C.  R.  Harington. 

Chemical  studies  of  vitamin-1?  in  Japan.  U. 
Suzuki  (Sci.  Papers  Inst.  Phys.  Chem.  Res.,  1926, 
4,  295 — 302). — A  review  of  recent  work. 
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Antirachitic  substances.  IV.  Polymerisation 
of  cholesterol.  C.  E.  Bills  and  F.  G.  McDonald 
(J-  Biol.  Chera.,  1926,  68,  821—831;  cf.  this  vol., 
645). — By  moderating  the  course  of  the  reaction 
previously  described  (be.  cit.)  and  in  particular  by 
arresting  it  at  an  earlier  stage,  there  was  obtained  a 
substance,  C81H13803,  m.  p.  203°  (secondary  m.  p. 
209°  and  196°),  [a]';)  — 40-8°  in  carbon  tetrachloride; 
the  substance  appears  to  be  a  polymeride  of  3  mols. 
of  cholesterol ;  it  gives  the  colour  reactions  of 
cholesterol,  but  does  not  yield  an  acetyl  derivative ; 
it  has  itself  no  antirachitic  properties  nor  does  it 
acquire  such  properties  on  exposure  to  ultra-violet 
light,  but  it  is  an  intermediate  product  in  the  form¬ 
ation  of  the  antirachitic  resin  which  results  from 
more  prolonged  boiling  of  cholesterol  with  fuller’s 
earth  (be.  cit.).  C.  R.  Harington. 

Dietary  requirements  for  reproduction.  V. 
Role  of  vegetable  and  fruit  oils  in  fertility  and 
lactation.  VI.  Types  of  sterility  produced  on 
a  reproduction-deficient  diet.  VII.  Lactation- 
promoting  factor  in  unsap  onifiable  matter  from 
wheat  oil.  B.  Sure  (J.  Biol.  Chem.,  1926,  69, 
29—40,  41—51,  53—74;  cf.  A.,  1924,  i,  455).— V. 
Addition  to  a  basal  diet  consisting  of  dried  skimmed 
milk  and  cod-liver  oil,  of  wheat  oil,  cottonseed  oil, 
maize  oil,  or  palm  oil  rendered  possible  a  normal 
reproductive  cycle  in  rats,  the  wheat  oil  being  the 
most  efficacious ;  addition  of  peach  kernel,  soya-bean, 
peanut,  or  olive  oil  sufficed  to  prevent  sterility,  but 
not  to  promote  normal  lactation,  whilst  linseed, 
coconut,  sesame,  palm-kernel,  rape-seed,  mustard- 
seed,  sweet  almond,  and  commercial  maize  oils  were 
unable  to  prevent  sterility.  The  primary  effect  of 
reducing  the  allowance  of  the  first  group  of  oils  was 
to  increase  the  mortality  of  the  young. 

VT.  On  diets  deficient  in  vitamin-E  there  were 
observed  two  types  of  sterility  in  rats ;  the  first, 
occurring  in  females  of  the  first  generation,  consisted 
of  resorption  of  the  foetus;  the  second,  occurring  in 
the  second  generation,  is  of  unknown  character,  but 
could  be  corrected  by  administration  of  a  mixture  of 
equal  amounts  of  alum,  sodium  fluoride,  sodium 
silicate,  and  manganese  sulphate  equal  to  0-05%  of 
the  diet. 

VII.  From  the  unsaponifiable  matter  of  wheat  oil, 
after  removal  of  sitosterol,  was  prepared  a  fraction 
which,  when  added  in  amounts  of  4  mg.  per  diem 
to  a  diet  deficient  in  vitamin-E,  sufficed  for  a  normal 
reproductive  cycle  in  rats.  Exposure  of  the  active 
material  to  heat  and  oxidation  gave  preparations 
which  prevented  sterility  but  did  not  permit  normal 
lactation ;  this  observation,  together  with  results 
obtained  by  changing  rats  from  a  normal  to  a  vita- 
min-E-deficient  diet  at  different  stages  of  the  repro¬ 
ductive  cycle,  suggests  the  possible  existence  of  two 
factors,  one  concerned  with  gestation  and  the  other 
with  lactation.  C.  R.  Harington. 

Gases  in  the  body  of  certain  plants.  S.  A. 
Gaerlan  (Philippine  Agric.,  1926,  14,  557 — 567). — 
With  advancing  age,  the  amount  of  carbon  dioxide 
decreases,  and  that  of  oxygen  increases,  in  the  air 
cavities  of  the  bamboo  stem.  The  ratio  is  greatest 
at  noon.  In  the  stems  of  one  variety  of  bamboo  the 


gases  contained  5-42%  C02,  13-07%  02,  and  81-51% 
N2,  but  the  proportions  differed  for  closely  related 
plants.  Chemical  Abstracts. 

Physiological  role  of  tannins.  Michel-Durand 
(Compt.  rend.,  1926,  183,  312—314;  cf.  A.,  1924,  i, 
477). — Tannins  are  synthesised  in  the  growing  seed¬ 
ling  of  Quercus  pedunculata  until  the  food  reserves 
fail.  The  quantity  of  acetone-soluble  tannins  present 
in  the  cotyledons  follows  the  quantity  of  simple 
carbohydrates,  whilst  the  acetone-insoluble,  water- 
soluble  tannins  in  the  cotyledons  remain  constant 
until  the  starch  stores  are  nearly  depleted,  when  they 
increase  in  quantity.  L.  F.  Hewitt. 

Phloridzin.  I.  Significance  of  phloridzin  in 
apple  and  pear  tissue.  II.  Hydrolysis  and 
determination  of  phloridzin.  E.  M.  Harvey 
(Oregon  Agric.  Exp.  Sta.  Bull.,  1925,  [215],  1 — 23). — 
Apple  and  pear  trees  contain  the  greatest  quantity 
(up  to  20%  of  the  total  solids)  of  phloridzin  in  the 
early  summer.  Pear  shoots  contain  more  water  and 
slightly  more  sugar  than  the  apple,  and  twice  as  much 
phloridzin.  Phloridzin  is  always  most  abundant  at 
the  tip  of  the  shoot ;  at  the  tip  it  is  present  in  maximal 
quantity  early  in  the  growing  season,  but  in  other 
parts  of  the  shoot  it  decreases  from  earliest  observ¬ 
ation  to  the  end  of  the  season.  It  is  suggested  that 
the  phenol  acids,  on  which  the  synthesis  of  phloridzin 
depends,  are  by-products  of  metabolic  activity,  and 
that  phloridzin  serves  as  a  protection  against  the 
accumulation  of  these  substances  or  as  a  temporary 
repository  of  them  for  future  use  by  the  tissue. 

Chemical  Abstracts. 

Ochna  jmlchra  berries.  A.  W.  Facer  (Rhodesia 
Agric.  J.,  1925,  22,  566 — 572). — The  berries  contain 

8- 4%  of  water  and  32-9%  of  oil.  The  whole  berry 
oil,  d\l  0-9121,  m.  p.  22-5 — 25-5°,  had  acid  value,  13-8 ; 
saponification  value,  199-7 ;  iodine  value,  67 ;  titre, 
41-4°.  The  expressed  cake  contained  water,  10-0 ; 
protein,  12-65;  oil,  7-0;  carbohydrates,  58-0;  fibre, 

9- 8 ;  ash,  2-55%.  Chemical  Abstracts. 

New  Zealand  pepper-plant.  H.  J.  Finlay 
(New  Zealand  J.  Sci.  Tech.,  1926,  8,  107 — 108). — 
From  the  leaves  of  the  New  Zealand  pepper-plant, 
Wintera  colorala,  there  have  been  extracted  an 
essential  oil  (of  which  the  main  constituent  appears 
to  be  a  limpid,  colourless  oil,  b.  p.  169 — 174°,  d  0-8449, 
n  1-47,  [a]  -|-10-15°  in  chloroform),  and  a  pyrocatechol 
tannin  which  appears  to  differ  from  any  yet  recorded. 
Attempts  to  isolate  the  pungent  principle  were  un¬ 
successful.  W.  0.  Ivermack. 

Flower  waxes  :  rose  wax.  H.  Prophete 
(Compt.  rend.,  1926,  182,  1559— 1561).— Rose  wax, 
green,  m.  p.  55 — 58-5°,  saponification  number  29-8, 
iodine  value  13,  Reicherh-Meissl  value  1-35,  Hehner 
value  97-4,  acetyl  value  (Lewkowitsch)  31-9,  acid 
value  (Leys)  3-15,  after  saponification  yielded  80-2% 
of  unsaponifiable  matter  (m.  p.  54°,  iodine  value  8-6, 
acetyl  value  33-3,  containing  56-5%  of  hydrocarbons, 
20-2%  of  alcohols,  and  3-2%  of  hydroxy-acids),  17% 
of  insoluble  fatty  acids,  m.  p.  56—57°,  iodine  value 
32,  neutralisation  value  129,  and  1-6%  of  soluble 
fatty  acids,  m.  p.  57 — 59°.  L.  F.  Hewtt. 
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Scyllitol  from  flowering  dogwood  (Cornus 
florida).  R.  M.  Hann  and  C.  E.  Sando  (J.  Biol. 
Chem.,  1926,  68,  399  — 402). — The  alcoholic  extract 
of  the  fat-free  flowers  and  bracts  of  Cornus  florida 
yielded,  on  concentration  and  long  keeping,  a  small 
amount  of  scyllitol,  identified  by  analysis  of  the  sub¬ 
stance  itself  and  of  its  hexa-acetyl  derivative  and  by 
crystallographic  measurements.  C.  R.  Harington. 

Inositol  from  the  blackberry  ( Rubus  argutus, 
Link)  and  flowering  dogwood  (Cornus  florida). 
C.  E.  Sando  (J.  Biol.  Chem.,  1926,  68,  403—406).— 
Together  with  scyllitol  (cf .  preceding  abstract),  inositol 
was  obtained  from  the  flowers  and  bracts  of  Cornus 
florida;  the  latter  substance  was  also  obtained 
exclusively  by  similar  treatment  of  the  leaves  of  Rubus 
argutus,  Link.  C.  R.  Harington. 

Quercimeritrin  from  Helianthus  annuus. 
C.  E.  Sando  (J.  Biol.  Chem.,  1926,  68,  407—414).— 
By  alcoholic  extraction  of  the  dried  and  ether- 
extracted  corollas  of  Helianthus  annuus,  there  was 
obtained,  in  a  maximum  yield  of  0-266%,  a  glucoside, 
C21H20Oi2,3H2O,  m.  p.  247 — 249°,  which  was  identified 
with  the  quercimeritrin  of  Perkin  (J.C.S.,  1909,  95, 
2181).  C.  R.  Harington. 

Constituents  of  the  corn-cockle  seed.  I. 
Githagenin,  the  “  endsapogenin  ”  of  Agro- 
stemma  githago.  E.  Wedekind  and  R.  Krecke 
(Z.  physiol.  Chem.,  1926,  155,  122— 136).— Ground 
corn-cockle  seeds,  freed  from  fats  by  extraction  with 
light  petroleum,  yield  5 — 6%  of  a  typical  saponin  on 
extraction  with  methyl  alcohol.  This  product  forms 
a  yellowish-white,  hygroscopic  powder;  its  aqueous 
solutions  behave  as  protective  colloids,  and  show 
marked  resistance  to  coagulation  by  electrolytes,  and 
the  colloidal  particles  are  negatively  charged.  On 
hydrolysis  with  dilute  sulphuric  acid,  it  yields  a 
prosapogenin,  C34H54011,  decomp.  222°  (cf.  Sanger, 
Hiss.,  Miinchen,  1904;  Brandi,  Mayr,  and  Vierling, 
A.,  1906,  i,  526 ;  Brandi,  A.,  1908,  i,  818),  for  which  the 
name  githagin  is  adopted.  When  treated  with  dilute 
sulphuric  acid  under  pressure  at  140 — 150°,  githagin 
is  hydrolysed  to  the  “  endsapogenin,”  githagenin, 
C25H40O(CO)(CH-OH)2,  m.  p.  286 — 287°  (decomp.) 
after  becoming  yellow  at  280°,  [a%  -f-77-3°  in  alcohol 
[diacetyl  derivative,  m.  p.  187 — 188°  after  sintering  at 
180°;  oxime,  m.  p.  255 — 257°  (decomp.);  semi- 
carbazone,  m.  p.  290°  (decomp.)],  together  with  a  trace 
of  an  alkali-soluble  substance.  Oxidation  of  githa¬ 
genin  with  chromic  acid  in  glacial  acetic  acid  affords 
githaginic  acid,  C25H,0O(CO)(CO)-CO2H,  m.  p.  223 — 
224°  [dioxime,  m.  p.  222°  (decomp.)]. 

F.  G.  Willson. 

Plant  phosphatides.  II.  Lecithin,  kephalin, 
and  so-called  cuorin  of  soya  bean.  P.  A.  Levene 
and  I.  P.  Rolf  (J.  Biol.  Chem.,  1926,  68,  285—293 ; 
cf.  A.,  1925,  i,  487). — The  lecithin  previously  obtained 
(loc.  cit.)  from  soya  beans  gave,  on  hydrogenation,  a 
derivative  with  [«]“  — 6-9° .  The  barium  glycero¬ 
phosphate,  obtained  by  hydrolysis  of  the  lecithin  with 
barium  hydroxide,  had  [ajg  -0-63°;  from  the 
products  of  acid  hydrolysis  of  the  lecithin,  oleic  acid 
was  isolated.  From  the  crude  phosphatides,  after 
removal  of  all  alcohol-soluble  material,  there  was 


obtained  a  fraction,  insoluble  in  glacial  acetic  acid, 
which  resembled  in  its  composition  the  cuorin  of 
Erlandsen  (A.,  1907,  i,  371) ;  this,  on  hydrolysis, 
yielded  palmitic,  stearic,  linoleic,  and  linolenic  acids, 
aminoethanol,  and  barium  glycerophosphate,  [a]“ 
—  1-00°.  C.  R.  Harington. 

Enzymes  of  Stereum  purpurcum.  J.  K.  Mayo 
(New  Phyt.,  1925,  24,  162 — 171). — Diastase,  inulase, 
glycogenase,  invertase,  raffinase,  emulsin,  pectinase, 
tyrosinase,  and  oxydase  were  detected. 

Chemical  Abstracts. 

isoPhytosterol  in  chewing-gum.  I.  Lifschutz 
and  0.  Vietmeyer  (Z.  physiol.  Chem.,  1926,  155, 
240 — 244). — Spectroscopical  investigation  of  the 
alcohol-soluble'  constituent  of  chewing-gum,  after 
treatment  in  chloroform  solution  with  acetic  anhydride 
and  concentrated  sulphuric  acid,  shows  the  presence 
of  a  substance  resembling  in  its  properties  iso- 
cholesterol  from  wool-fat.  The  presence  of  an 
iso phytosterol  in  the  vegetable  product  is  inferred. 
A  method  is  described  for  preparing  pure  isocholesterol 
from  wool-fat.  M.  Clark. 

Preparation  of  adenine  nucleotide  from  tea 
leaves.  H.  0.  Calvery  (J.  Biol.  Chem.,  1926,  68, 
593 — 599). — Tea  leaves  were  hydrolysed  for  24  hrs. 
at  the  ordinary  temperature  with  2-5%  sodium 
hydroxide;  after  acidification  of  the  resulting  solu¬ 
tion  with  acetic  acid,  the  nucleotides  were  precipitated 
as  lead  salts ;  the  crude  nucleotides  were  fractionated 
with  ammonia  and  50%  alcohol,  and  from  the  soluble 
fraction  was  obtained  adenine  nucleotide  in  a  yield 
of  0-011 — 0-016%  of  the  original  tea  leaves. 

C.  R.  Harington. 

Pollen  of  tiger  lily,  Lilimn  tigrinum.  E.  H. 
Ducloux  (Rev.  Fac.  Cien.  Quim.,  1925,  3,  23 — 32). — 
The  pollen  of  Lilium  tigrinum  contains  an  orange- 
yellow  colouring  matter  which  appears  to  be  an 
anthoxanthin  and  may  be  a  xanthone  derivative,  and 
a  crystalline  active  principle  of  alkaloidal  nature 
which  is  considered  to  be  closely  related  to  colchi- 
ceine.  G.  W.  Robinson. 

Strophanthin.  X.  Kombe-strophanthin-B  and 
other  Kombe-strophanthins.  W.  A.  Jacobs 
and  A.  Hoffmann  (J.  Biol.  Chem.,  1926,  69,  153 — 
163 ;  cf.  this,  vol.,  618). — By  extraction  of  the  seeds 
of  Strophanthus  courmonti  there  was  obtained  an 
enzyme  (“  strophanthobiase  ”)  which  hydrolysed 
Kombe-strophanthin-B  (loc.  cit.)  to  cymarin  and 
dextrose ;  the  previous  assumption  that  Kombe- 
strophanthin-B  is  a  glucoside  of  strophanthin  with  a 
disaccharide  of  cymarose  and  dextrose  has  therefore 
been  confirmed.  The  action  of  the  same  enzyme  on 
amorphous  Kombe-strophanthin  yielded  similarly 
cymarin  and  dextrose ;  it  is  suggested  that  the 
amorphous  strophanthin  may  be  a  mixture  of  gluco- 
sides  of  strophanthidin  with  tri-  and  tetra-saccharides 
of  cymarose  with  2  and  3  mols.  of  dextrose. 

C.  R.  Harington. 

Composition  of  Scilla  and  its  tonicardiac 
principle.  F.  Henrijean  and  W.  Kopaczewski 
(Compt.  rend.,  1926,  183,  376—377 ;  cf.  A.,  1914,  i, 
913;  1915,  i,  351). — Some  physical  and  chemical 
properties  of  the  active  principle  of  Scilla  maritima 
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are  described,  and  the  formula  C11H2a011  is  assigned 
to  it  (d/  =  352;j=15).  It  is  soluble  in  water  to  the 
extent  of  4%,  but  not  in  alcohol  or  ether.  It  has 
very  little  reducing  power  towards  Fehling’s  solution, 
and  does  not  produce  dextrose  when  hydrolysed.  It 
is  toxic  to  dogs  and  rats,  but  less  so  to  rabbits. 

J.  Grant. 

Asperuloside  in  plants.  Extraction  of  the 
glucoside  from  Galium  aparine,  L.  H.  Herissey 
(Bull.  Soc.  Chim.  biol.,  1926,  8,  489 — 496). — See  this 
vol.,  547. 

Composition  of  Salix  triandra,  L.  Rutoside, 
asparagine,  and  a  new  glucoside,  salidroside. 
M.  Bridel  and  C.  Beguin  (Compt.  rend.,  1926,  183, 
231 — 233). — Rutoside  (rutin)  and  Z-asparagine  have 
been  isolated  from  the  leaves  of  Salix  triandra ,  L., 
and  salidroside,  a  new  glucoside  giving  a  compound 
of  rose-like  odour  and  dextrose  on  hydrolysis  with 
emulsin,  from  the  cortex,  especially  of  male  plants. 

L.  F.  Hewitt. 

Presence  of  p-methylglucoside  and  of  scabi- 
oside  in  Dipsacus  arvensis.  N.  Wattiez  (Bull.  Soc. 
Chim.  biol.,  1926,  8,  501 — 507). — Scabioside  has  been 
obtained  from  both  the  leaves  and  roots  of  Dipsacus 
arvensis.  The  leaves  also  contained  (3-methylgluco- 
side.  C.  P.  Stewart. 

Heterotropic  phanerogams.  VI.  J.  Braun- 
hauser  (Monatsh.,  1926,  46,  631 — 638;  cf.  Einleger, 
Fischer,  and  Zellner,  A.,  1924,  i,  817). — From  the 
fats  and  resins  extracted  from  bird-lime  from  the 
berries  of  Viscum  album,  L.,  by  means  of  light 
petroleum,  the  following  substances  were  isolated  : 
stearic,  palmitic,  myristic,  and  probably  arachidic 
and  oleic  acids  present  originally  as  glycerides  or 
esters  of  ceryl  alcohol.  The  hydrocarbon,  c30hG2, 
previously  obtained  from  Loranthus  europceus  { loc . 
cit.) ;  ceryl  alcohol  (the  substance  C24H50O,  to  which 
the  name  loranthyl  alcohol  was  previously  assigned, 
is  now  shown  to  be  a  mixture  of  the  hydrocarbon  and 
ceryl  alcohol) ;  caoutchouc ;  two  amorphous  resins 
(C10H18O)„  (m.  p.  80 — 82°  and  89 — 90°,  respectively) ; 
a  resinous  substance,  m.  p.  115°;  and  a  crystalline 
resin  alcohol,  C24H420,  m.  p.  206 — 207°  ( acetyl  deriv¬ 
ative,  m.  p.  207°;  bromine  additive  product,  in.  p. 
150 — 151°;  methylation  product,  m.  p.  190 — 191°), 
which  on  oxidation  with  potassium  permanganate 
yields  a  substance,  m.  p.  158°.  J.  W.  Baker. 

Comparative  plant  chemistry.  XII.  Chem¬ 
istry  of  barks.  III.  J.  Zellner  (Monatsh.,  1926, 
46,  611—630;  cf.  A.,  1924,  i,  814).— The  barks  of 
dog-wood  ( Gomus  sanguinea,  L.)  contained:  soluble 
in  light  petroleum,  3-69%;  ether  extract,  4-19%; 
alcohol  extract,  21-81%;  total  water-soluble  matter, 
25-48%;  water-soluble  mineral  matter,  1-50%; 
tannin,  12-97%;  reducing  sugars,  1-23%;  poly¬ 
saccharides,  4-94%;  free  acids  (as  IvOH),  1-19%; 
total  nitrogen,  1-81%  ;  total  ash,  6-18%.  From  the 
light  petroleum  extract  was  isolated  a  substance, 
C30H52O,  m.  p.  251°  ( acetyl  derivative,  m.  p.  237°, 
bromine  additive  product,  m.  p.  202°),  which  may  be 
identical  with  alnulin  {loc.  cit.),  and  the  phytosterol, 
m.  p.  132°,  previously  isolated  from  Tussilago  Farfara, 
whilst  hydrolysis  of  the  fats  yielded  ceryl  alcohol 


and  an  acid,  m.  p.  75°.  The  ether  extract  contained 
a  substance,  C24H4003,  decomp.  288°  ( acetyl  derivative, 
m.  p.  260°;  bromine  additive  compound,  m.  p.  213°). 

Linden  ( Tilia  platyphyllos ,  Scop.)  contained : 'soluble 
in  light  petroleum,  3-85%  ;  ether  extract,  2-29%  ; 
alcohol  extract,  12-27%;  total  water-soluble  matter, 
18-07% ;  water-soluble  mineral  matter,  0-60% ; 
tannin,  7-29%;  reducing  sugars  1*90% ;  poly¬ 
saccharides,  1-20%;  free  acids  (as  KOH),  1-46%; 
total  nitrogen,  1-54%;  total  ash,  1-91%.  From  the 
light  petroleum  extract  were  obtained  ceryl  alcohol, 
a  phytosterol,  m.  p.  132°,  and  a  substance,  C28H480, 
m.  p.  275°  ( acetyl  derivative,  m.  p.  261°),  whilst 
hydrolysis  yielded  sativic  acid  and  a  little  azelaic 
acid.  The  ether  extract  contained  a  substance, 
C22H3803,  m,  p.  285°  (decomp.)  ( acetyl  derivative, 
m.  p.  267°),  which  on  reduction  with  sodium  and 
alcohol  yielded  a  substance,  C22H40O3.  On  hydrolysis, 
in  addition  to  fatty  acids,  a  small  quantity  of  vanillin 
was  detected.  The  substance  C21H3202,  isolated  by 
Brautigam  (A.,  1901,  i,  93),  could  not  be  detected. 

Hornbeam  ( Carpinus  Betulus,  L.)  contains  :  soluble 
in  light  petroleum,  3-00% ;  ether  extract,  3-39% ; 
alcohol  extract,  11-39%;  total  water-soluble  matter, 
16-86%;  water-soluble  mineral  matter,  1-96%; 
tannin,  7-92%  ;  reducing  sugars,  2-60%  ;  polysacchar¬ 
ides,  1-25%;  free  acids  (as  KOH),  1-99% ;  total 
nitrogen,  1-71% ;  total  ash,  7-14%.  The  light 
petroleum  extract  yielded  ceryl  alcohol,  a  phytosterol, 
C28H440  (-j-H20  and  anhydrous),  m.  p.  234 — 235° 
{acetyl  derivative,  m.  p.  117°),  and  a  substance, 
CjgHyOa  or  C17H3202,  m.  p.  249 — 250°  {acetyl  deriv¬ 
ative,  m.  p.  217°;  bromine  additive  compound,  m.  p. 
117°),  which  is  probably  identical  with  coryliresinol 
{loc.  cit.).  Hydrolysis  yielded  a  mixture  of  liquid 
and  solid  fatty  acids  from  which  palmitic  and  stearic 
acids  were  isolated.  The  ether  extract  afforded  a 
substance,  C22H3803,  decomp.  276 — 277°  {bromine 
additive  product,  decomp.  262°).  The  alcohol  and 
aqueous  extracts  in  each  case  afforded  products 
similar  to  those  obtained  in  previous  cases. 

J.  W.  Baker. 

Hemicelluloses.  IV.  Hemicelluloses  of  beech 
wood.  M.  H.  O’Dwyer  (Biochem.  J.,  1926,  20, 
656 — 664). — Two  hemicelluloses  are  present  in  the 
extract  when  sawdust  from  beech  wood  is  treated 
with  4%  sodium  hydroxide.  One,  hemieellulose-M, 
can  be  obtained  from  the  extract  by  direct  pre¬ 
cipitation  with  acetic  acid,  and  the  other,  herni- 
ceilulose-.fi,  is  precipitated  from  the  acid  filtrate  by 
the  addition  of  alcohol.  Hemicellulose-A  yields  on 
hydrolysis  xylose  and  an  amount  of  carbon  dioxide 
corresponding  with  11%  of  glycuronic  acid,  whilst 
hemicellulose-.fi  yields  arabinose  and  an  amount  of 
carbon  dioxide  corresponding  with  63%  of  galactur- 
onic  acid  together  with  small  amounts  of  galactose. 
The  above  sugar  acids  have  been  isolated  and  identified 
from  the  products  of  hydrolysis  of  the  respective 
hemicelluloses.  They  are  obtained  only  in  small 
amounts,  as  they  decompose  during  hydrolysis. 

S.  S.  Zilva. 

Destruction  of  organic  matter  by  hydrogen 
peroxide.  C.  A.  Grau  (Rev.  Fac.  Cien.  Quim., 
1925,  3,  131 — 132). — Sodium  perborate  in  the  presence 
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of  an  acid  may  be  used  instead  of  hydrogen  peroxide 
for  the  destruction  of  organic  matter. 

G.  W.  Robinson. 

Tryptophan-aldehyde  reaction.  E.  Komm. — 
See  this  vol.,  959. 

Method  for  determining  the  accuracy  of 
analyses  of  ethyl  iodide  vapour  for  measure¬ 
ments  of  the  circulation  of  the  blood  in  man. 
Y.  Henderson  (Biochem.  J.,  1926,  20,  865 — 868). — 
The  ethyl  iodide  is  aspirated  through  two  sets  con¬ 
sisting  of  a  U-tube  containing  iodine  pentoxide 
heated  at  170°  and  a  bottle  containing  potassium  iodide 
connected  in  series.  The  collected  iodine  is  titrated 
with  sodium  thiosulphate.  The  flow  of  air  through 
the  train  is  regulated  by  means  of  a  graduated 
cylinder  into  which  a  large  bottle  of  water  which  is 
connected  with  the  apparatus  is  drained. 

S.  S.  Zilva. 

Determination  of  chlorine  in  blood  and  tissues 
by  micro-titration.  P.  B.  Rehberg  (Biochem.  J., 
1926,  20,  483 — 485). — To  destroy  the  proteins,  0T  c.c. 
of  whole  blood  or  plasma  is  heated  with  a  known 
quantity  of  silver  nitrate,  concentrated  nitric  acid,  and 
hydrogen  peroxide.  The  excess  of  silver  nitrate  is 
then  titrated  with  thiocyanate  under  constant 
stirring  by  means  of  a  current  of  air-bubbles.  The 
blood  and  the  silver  nitrate  are  measured  out  by  the 
author’s  micro-burette  (A.,  1925,  i,  852).  Duplicate 
analyses  by  this  method  will  give  results  which  seldom 
vary  more  than  2 — 3  mg.  per  100  c.c.  of  plasma.  On 
whole  blood,  the  error  is  greater,  but  is  seldom  10  mg. 
per  100  c.c.  S.  S.  Zilva. 

Comparison  of  Bang's  and  Benedict’s  methods 
of  blood-sugar  determination.  K.  Goto  and  N. 
Osawa  (Chug.  Ij.  Shp.  Tokyo,  1922,  42,  1422). — The 
Mayer-Benedict  method,  although  simple  and 
convenient,  is  influenced  by  creatinine  and  acetone 
in  the  blood;  also  the  increase  of  blood-sugar  after 
administration  of  laevulose  is  higher  than  is  indicated 
by  Bang’s  method.  Chemical  Abstracts. 

Folin-Wu  and  new  Benedict  methods  for 
determination  of  sugar.  J.  D.  Lyttle  and  J.  E. 
Hearn  (J.  Biol.  Chem.,  1926,  68,  751—757).— 
Parallel  determinations  of  dextrose  in  blood  and  in 
cerebrospinal  fluid  by  the  above  methods  showed  that 
in  most  cases  the  method  of  Folin  and  Wu  (A.,  1920, 
ii,  337)  yielded  higher  results  than  did  the  recent 
method  of  Benedict  (A.,  1925,  i,  994);  the  con¬ 
centration  of  non-protein  nitrogen  bore  no  relation 
to  the  difference  between  the  results  yielded  by  the 
two  methods.  C.  R.  Harington. 

New  Benedict  method  for  determination  of 
blood-sugar.  R.  Rockwood  (J.  Biol.  Chem.,  1926, 
69,  187 — 196). — Determinations  of  blood-sugar  by 
the  recent  method  of  Benedict  (A.,  1925,  i,  994)  give, 
in  nearly  all  cases,  lower  values  than  determinations 
by  the  method  of  Folin  and  Wu  (A.,  1920,  ii,  337). 
The  difference  between  the  values  is  not  increased  in 
uraemia  and  is  therefore  not  due  to  one  of  the  nitro¬ 
genous  constituents  of  blood,  nor  could  it  be  related 
to  any  abnormal  constituent  of  the  blood  in  diabetes ; 
the  substance  which  causes  the  difference  is  present 


in  larger  amount  in  the  red  corpuscles  than  in  the 
plasma.  C.  R.  Harington. 

Determination  of  sugar  in  blood  and  normal 
urine.  S.  R.  Benedict  (J.  Biol.  Chem.,  1926,  68, 
759 — 767). — Certain  modifications  are  given  of  the 
author’s  recent  method  (A.,  1925,  i,  994)  for  the 
determination  of  sugar,  and  an  answer  is  made  to 
the  criticisms  of  Folin  (this  vol.,  648). 

C.  R.  Harington. 

Determination  of  dextrose  in  presence  of 
phosphate  buffers.  M.  B.  Visscher  (J.  Biol. 
Chem.,  1926,  69,  1 — 2). — The  presence  of  potassium 
dihydrogen  phosphate  causes  the  results  of  deter¬ 
minations  of  dextrose  by  the  method  of  Shaffer  and 
Hartmann  (A.,  1921,  ii,  417)  to  be  low. 

C.  R.  Harington. 

Determination  of  glycogen.  T.  Ohara  (Tohoku 
Ig.  Z.  Sendai,  1922,  6,  124— 132).— The  results 
obtained  by  three  methods  are  in  the  increasing  order : 
Pfluger,  Birry-Gurzewska,  Yamakawa. 

Chemical  Abstracts. 

Determination  of  acetone  and  its  application 
to  urine.  P.  Fledry  and  Y.  Awad  (J.  Pharm. 
Chim.,  1926,  [viii],  3,  406 — 414 ;  Bull.  Soc.  Chim. 
biol.,  1926,  8,  550 — 564). — Acetone  is  precipitated 
from  solution  by  treatment  with  either  Nessler’s 
or  Deniges’  reagent;  the  precipitate  is  dissolved  in 
hydrochloric  acid,  and  potassium  iodide  added. 
After  adding  excess  of  standard  iodine  and  some 
sodium  hydroxide,  the  solution  is  acidified  and 
titrated  with  thiosulphate.  When  aldehyde  is  also 
present,  the  precipitate  formed  with  Nessler’s  reagent 
is  treated  with  hydrochloric  acid  and  filtered,  leaving 
the  mercury  salt,  reduced  by  the  aldehyde,  on  the 
filter.  The  acetone  in  the  filtrate  is  determined  as 
above,  and  the  aldehyde  by  treating  the  residue  on  the 
filter  with  hydrochloric  acid  and  standard  iodine,  and 
finally  titrating  with  thiosulphate. 

B.  W.  Anderson. 

Method  of  Deniges  for  the  determination  of 
acetone.  C.  Albizzati  (Rev.  Fac.  Cien.  Quim., 
1925,  3,  1 — 21). — A  general  discussion. 

G.  W.  Robinson. 

Determination  of  small  quantities  of  bismuth 
in  urine.  C.  A.  Hill  (Lancet,  1925,  ii,  1281). — 
Organic  matter  is  destroyed  at  a  low  temperature 
with  nitric  acid.  To  the  aqueous  solution  containing 
nitric  acid  are  added  0-3  g.  of  carbamide,  0-5  g.  of 
phenazone,  and,  gradually  while  shaking,  0-05  g.  of 
potassium  iodide.  The  maximum  colour  is  compared 
with  that  of  a^  standard  containing  0-05  mg.  of 
bismuth  and  1  drop  of  nitric  acid  in  50  c.c.,  treated  as 
above.  Chemical  Abstracts. 

Microchemical  determination  of  calcium  in 
urine.  T.  Inode  (Tokyo  Ig.  Kw.  Z.,  1922,  33, 
461 — 467). — 2  C.c.  of  urine,  acidified  with  acetic 
acid,  are  treated  at  100°  with  0-3  c.c.  of  saturated 
ammonium  oxalate  solution  and  centrifuged  after 
10  min.  After  washing  twice  with  2  c.c.  of  water,  the 
precipitate  is  acidified  and  titrated  with  0-01Y-per- 
manganate  solution.  The  error  is  5 — 6%. 

Chemical  Abstracts. 
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General,  Physical,  and 

Spectrum  of  hydrogen.  A.  Sommereeld  and 
A.  Unsold  (Z.  Physik,  1926,  38,  237 — 241). — Recent 
measurements  of  the  intensities  of  the  lines  in  the 
fine-structure  of  H«  are  not  in  agreement  with  the 
calculations  in  the  former  paper  (this  vol.,  549),  but 
are  found  to  be  in  agreement  with  calculations  based 
on  Schrodinger’s  equations.  The  values  for  II „  and 
He+  are  tabulated  and  also  represented  graphically. 

E.  B.  Ludlam. 

Method  for  producing  a  discharge  in  hydrogen. 
R.  W.  Lunt  (Phil.  Mag.,  1926,  [vii],  2,  743).— The 
attention  of  Gill  and  Donaldson  {ibid.,  129)  is  directed 
to  two  prior  papers  by  the  author  (A.,  1925,  ii,  579, 
616)  on  the  production  of  discharges  in  gases  at  fre¬ 
quencies  of  the  order  of  107  cycles  per  sec. 

A.  E.  Mitchell. 

Spectroscopic  study  of  the  discharge  in  helium. 
T.  Takamine  (Sci.  Papers  Inst.  Phys.  Chem.  Res. 
Tokyo,  1926,  5,  55 — 61). — When  helium  is  electrically 
excited  by  the  method  of  exploding  wires  (Anderson, 
Astrophys.  J.,  1920,  51,  37)  a  depression  of  intensity 
in  the  middle  of  the  line  for  4922,  4472,  and  3203 
(ionised  helium  line)  is  observed.  This  is  ascribed 
to  the  interatomic  electric  field  produced  by  the  very 
closely  packed  atoms  at  high  current  densities  and 
not  to  self -reversal  (cf.  Holtsmark  and  Trumpy,  A., 

1925,  ii,  338).  A  similar  phenomenon  is  observed  in 

the  condensed  discharge  at  pressures  from  0-5  to  1  atm. 
for  lines  6678,  5876,  and  3889.  It  is  probable  that  in 
this  case  also  the  effect  may  be  due,  at  least  in  part, 
to  the  interatomic  field  (cf.  Merton,  Proc.  Roy.  Soc., 
1918,  A,  95,  30).  M.  S.  Burr. 

Intensity  relations  of  the  components  of  the 
helium  doublets.  D.  Burger  (Z.  Physik,  1926, 
38,  437 — 439).— The  so-called  doublets  have  a  ratio 
of  intensities  1  :  8,  instead  of  1  :  2  as  is  to  be  expected 
for  doublets ;  probably  they  are  triplets  with  a  ratio 
1:3:5,  but  not  easily  separated.  E.  B.  Ludlam. 

Absorption  and  resonance  radiation  in  excited 
helium  and  the  structure  of  the  3889  line.  W.  H. 
McCurdy  (Phil.  Mag.,  1926,  [vii],  2,  529 — 538). — 
See  this  vol.,  549. 

Series  spectra  of  beryllium,  Be  i  and  Be  II. 
I.  S.  Bowen  and  R.  A.  Millikan  (Physical  Rev., 

1926,  [ii],  28,  256 — 258). — Tabulated  data  concern¬ 
ing  the  intensity,  frequency,  designation,  and  term 
values  are  given  of  20  lines  of  Be  n  (14  being  new) 
between  842-03  and  5274-28  A.,  and  20  lines  of  Be  I 
(6  being  new)  between  1943-60  and  3322-30  A.  The 
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Inorganic  Chemistry. 

frequencies  of  series  terms  for  stripped  atoms  Li  I 
to  C  iv  are  compared.  A.  A.  Eldridge. 

Oxygen  spectral  line  5577-35  A.  J.  C. 
McLennan,  J.  H.  McLeod,  and  W.  C.  McQuarrie 
(Nature,  1926,  118,  441). — The  line  is  obtainable 
with  pure  oxygen,  but  not  in  its  absence  ;  conditions 
for  maximal  intensity  are  described.  The  intensity 
is  enhanced  by  the  presence  of  helium,  neon,  or 
argon,  the  enhancement  factors  being,  respectively, 
1*7,  4'6,  and  84'2.  No  fine  structure  was  observed. 
A  study  of  the  Zeeman  effect  suggests  that  the  line 
has  an  atomic  origin;  it  probably  originates  in  an 
electron  transition  between  atomic  levels  for  oxygen 
provided  by  one  or  other  of  two  new  singlet-triplet 
schemes  based  on  Hund’s  theory. 

A.  A.  Eldridge. 

Intensity  variations  in  the  spectrum  of  neon. 
(Mrs.)  M.  R.  Johnson  and  R.  C.  Johnson  (Phil.  Mag., 
1926,  [vii],  2,  593 — 611). — The  effects  on  the  inten¬ 
sity,  of  the  visual  spectrum  of  neon,  of  current  density, 
condensed  and  “  bulb  ”  discharge,  high  and  low 
pressure,  admixture  of  hydrogen,  helium,  argon,  and 
carbon  dioxide  have  been  examined,  together  with 
the  intensity  distribution  as  a  function  of  the  distance 
from  a  flat  cathode.  The  examination  is  limited 
chiefly  to  a  comparison  of  the  various  principal  series 
amongst  themselves.  A.  E.  Mitchell. 

Width  of  the  absorption  lines  in  sodium 
vapour.  W.  Kuhn  (Z.  Physik,  1926,  38,  440 — 
442). — Light  which  was  dispersed  but  not  absorbed 
by  sodium  vapour  was  passed  through  the  vapour  and 
the  width  of  the  absorption  of  the  D-line  simultane¬ 
ously  observed.  There  was  no  widening  of  the 
absorption  line  such  as  would  have  resulted  if  the 
dispersed  light  had  been  able  to  raise  the  sodium 
atom  to  a  higher  energy  level.  E.  B.  Ludlam. 

Optical  spectra  of  different  atoms  of  the  same 
electronic  structure.  II.  Aluminium-like  and 
copper-like  atoms.  D.  R.  Hartree  (Proc.  Camb. 
Phil.  Soc.,  1926,  23,  304—326;  cf.  A.,  1925,  ii,  2).— 
The  calculation  of  the  relations  between  correspond¬ 
ing  terms  of  different  atoms  of  the  same  electronic 
structure  has  been  extended  and  more  general  formulae 
have  been  derived.  Values  of  the  polarisability  of 
the  Al+  and  Si+  +  ions  are  calculated  from  terms  of 
A1  I  and  Si  II,  respectively,  corresponding  with  non¬ 
penetrating  orbits,  and  are  shown  to  be  very  much 
greater  than  the  values  of  the  polarisability  of  the 
neon-like  ions  Al+  +  +  and  Si'!"*'  ++.  The  quantum 
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defect  of  a  penetrating  orbit  can  be  expressed  as  the 
sum  of  the  contributions  from  the  electrons  in  groups 
of  core  orbits  of  different  principal  quantum  number. 
For  corresponding  terms  of  different  atoms  of  the  same 
structure,  the  reciprocal  of  the  quantum  defect  tends 
asymptotically  to  be  linear  in  G,  the  core  charge. 
Somewhat  similar  relations  hold  for  the  variation  of 
quantum  defect  within  a  sequence.  Comparison  with 
values  deduced  from  observed  spectra  show  fair  agree¬ 
ment,  even  although  the  value  of  C  is  only  small. 

E.  B.  Ludlam. 

Intensity  measurements  in  the  iron  spectrum. 
J.  B.  van  Milaan  (Z.  Physik,  1926,  38,  427 — 436). — 
Tables  are  given  of  the  relative  intensities  of  the  lines 
from  6136  to  6411  and  from  5208  to  5506,  also  from 
3680  to  3800  A.  for  two  different  strengths  of  current 
for  the  arc  and  for  the  spark,  which  show  very  con¬ 
siderable  differences.  The  observations  for  the  multi- 

plets  f'—d2,  p'—d2,  f—d2  were  in  good  agreement 

with  the  summation  rule;  those  for  d—d  and/'—/ 
showed  a  divergence.  E.  B.  Ludlam. 

Interferometer  measurements  of  the  pressure- 
shift  of  lines  in  the  arc  spectrum  of  nickel. 
B.  T.  Barnes  (Astrophys.  J.,  1926,  63,  127—132).— 
The  wave-lengths  of  72  lines  in  the  nickel  spectrum 
when  emitted  by  an  arc  operated  at  a  pressure  of 
760  mm.  are  compared  with  thoso  for  60  mm.  Most 
of  the  lines  had  a  pressure-shift  of  less  than  0-005  A. 
per  atm. ;  a  greater  shift  in  some  cases  is  attributed 
to  an  unsymmetrical  broadening  of  the  lines. 

A.  A.  Eldridge. 

Comparison  of  the  red  cadmium  line  in  the 
vacuum  arc  and  in  the  discharg-e  tube.  F.  L. 
Brown  (J.  Opt.  Soc.  Amer.,  1926,  13,  183—192 ;  cf. 
A.,  1923,  ii,  2). — The  wave-length  of  the  red  cadmium 
line  emitted  by  the  vacuum  arc  has  been  compared 
with  that  of  the  same  line  emitted  by  the  discharge 
tube,  using  a  Fabry-Perot  interferometer.  They 
differ  by  less  than  0  001  A.  The  vacuum  arc  can  be 
used  as  a  safe  source  for  all  but  the  most  precise  work, 
and  probably  even  then  if  the  current  density  is  not 
too  great  and  the  pressure  is  kept  below  10  mm. 

A.  B.  Manning. 

Structure  of  cadmium  and  zinc  resonance 
lines.  R.  W.  Wood  (Phil.  Mag.,  1926,  [vii],  2, 
611 — 612). — The  fine  structure  of  the  lS—2pz  and 
15 — 2 P  lines  of  cadmium  and  zinc,  analogous  to  the 
mercury  lines  2536  and  1849  A.  previously  examined 
(A.,  1925,  ii,  1015),  has  been  determined.  The 
cadmium  line  at  2288  A.  is  double  with  a  wave-length 
separation  of  0-021  A.  The  cadmium  line  at  3261  A. 
consists  of  a  strong  and  easily  reversed  line  accom¬ 
panied  by  a  faint  companion  on  the  shorter  wave¬ 
length  side ;  the  wave-length  separation  is  0-019  A. 
The  zinc  line  at  2138-6  A.  was  found  to  be  double  and 
that  at  3075-9  single.  A.  E.  Mitchell. 

Fine  structure  of  certain  lines  and  energy 
levels  of  cadmium.  W.  A.  McNair  (Phil.  Mag., 
1926,  [vii],  2,  613 — 621;  cf.  preceding  abstract). — 
The  Lummer-Gehrcke  plate  method  of  Wood  (A., 
1925,  ii,  1015)  has  been  applied  to  the  examination 


of  the  fine  structures  of  a  number  of  cadmium  lines 
and  the  observations  have  been  applied  to  the  arrange¬ 
ment  of  the  fine  structure  of  the  electron  orbits  of 
cadmium.  One  such  arrangement  is  similar  to  that 
suggested  by  Joos  (A.,  1925,  ii,  612),  except  that  the 
separations  assigned  to  the  p  levels  are  slightly  differ¬ 
ent  and  that  the  2 p2  level  is  more  complex. 

A.  E.  Mitchell. 

Effect  of  electric  field  on  the  spectral  lines  of 
zinc  and  cadmium.  Y.  Fujioka  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.  Tokyo,  1926,  5,  45 — 53). — 
The  Stark  effect  for  zinc  and  cadmium  has  been 
examined  by  the  ordinary  Lo  Surdo  method,  and  many 
combination  lines,  such  as  pp,  pb,  pe,  and  pf,  have 
been  observed  up  to  2 p — 7 q.  The  results  are  similar 
to  those  obtained  by  the  new  method  of  Schuler  (this 
vol.,  215).  The  lines  of  diffuse  series  are  displaced 
towards  the  less  refrangible  side  in  the  electric  field. 
Many  anomalous  lines  appearing  in  the  electric  field 
have  been  observed  and  approximate  measurements 
made  of  the  intensities  of  these  relative  to  the  intensi¬ 
ties  of  the  lines  of  the  diffuse  scries.  Several  new 
energy  levels  have  been  determined. 

M.  S.  Burr. 

Intensity  distribution  in  the  fine-structure  of 
the  cadmium  triplet  2p—  2s.  J.  L.  Snoek  and 
T.  Bouma  (Z.  Physik,  1926,  38,  368— 369).— The 
intensity  of  the  satellites  has  been  measured,  using 
a  vacuum  cadmium  arc,  which  made  an  exposure 
of  several  hours  necessary  with  the  high  dispersion 
used.  The  separation  of  the  lines  is  about  half  that 
of  the  corresponding  mercury  lines,  but  the  distribu¬ 
tion  of  intensities  is  much  the  same.  No  satellites 
havo  yet  been  discovered  for  zinc. 

E.  B.  Ludlam. 

Arc  spectrum  of  europium.  Measurements 
between  3500  and  3100  A.  under  normal  pres¬ 
sure.  S.  Pina  de  Rubies  (Compt.  rend.,  1926, 183, 
385 — 387). — Examination  of  the  arc  spectra,  under 
normal  pressure,  of  pure  preparations  of  europium 
and  of  europium-gadolinium  and  europium-samarium 
mixtures  has  disclosed  all  the  lines  described  previ¬ 
ously  by  Exner  and  Haschek  and  by  Urbain.  The 
six  lines  between  3204-37  and  3443-81  A.,  attributed 
by  Eder  to  europium,  were  not  observed.  Seventy- 
nine  lines  between  3485-8  and  3105-2  A.  were  ob¬ 
tained  and  measured.  These  have  not  been  described 
previously  and  are  identified  with  the  spectrum  of 
europium.  A.  E.  Mitchell. 

Arc  spectrum  of  lead.  N.  K.  Sur  (Phil.  Mag., 
1926,  [vii],  2,  633 — 642). — The  heavy-arc  method  has 
been  applied  to  a  reinvestigation  of  the  spectrum  of 
lead  with  a  view  to  obtain  the  higher  members  of  the 
Rydberg  sequence  in  the  series  spectrum  of  lead. 
Several  members  of  the  series  2s — mpi,  2  and  2x — ?)ipi,2 
have  been  obtained.  The  results  indicate  that  the  arc 
spectrum  of  lead  contains  negative  terms  similar  to 
those  described  by  Russell  and  Saunders  (A.,  1925,  ii, 
911)  in  the  arc  spectrum  of  calcium.  Two  combination 
lines  at  7330-12  and  4618-21  A.,  being  intercombin¬ 
ations  of  the  Zp1—1D2  and  3p1—  lS0  terms,  respect¬ 
ively,  have  been  obtained.  A.  E.  Mitchell, 
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Theory  of  the  absorption  of  X-rays-  R.  A. 
Houstoun  (Phil.  Mag.,  1926,  [vii],  2,  512 — 520). — 
Mathematical.  The  author’s  previous  deductions 
(A.,  1920,  ii,  462)  that  one  electron  is  concerned  in 
the  X-absorption  and  more  than  one  in  the  A-absorp- 
tion  are  elaborated.  A  mechanism  is  suggested 
whereby  within  the  region  of  the  if-absorption  all 
but  one  of  the  electrons  of  an  atom  are  absorbing 
•energy  from  the  incident  radiation  and  scattering  it 
to  lose  it  by  resonance  radiation,  whilst  the  remaining 
•electron  absorbs  energy  from  a  narrow  region  situated 
•somewhere  between  the  head  of  the  band  and  infinite 
frequency.  Most  of  this  latter  energy  is  transmitted 
to  another  hypothetical  system.  A.  E.  Mitchell. 

Scattered  X-rays.  The  J-phenomenon.  IV. 
-C.  G.  Barkla  and  S.  R.  Khastgir  (Phil.  Mag.,  1926, 
[vii],  2,  642 — 656;  cf.  A.,  1925,  ii,  456;  this  vol., 
217). — It  is  shown  that  whilst  the  secondary  differs 
from  the  primary  radiation  when  its  absorbability 
is  examined  in  certain  substances,  it  is  precisely  like 
the  primary  when  its  absorbability  is  measured  in 
■other  materials.  Experimental  evidence  shows  that 
there  is  no  change  of  wave-length  of  X-radiation 
either  in  the  process  of  re-emission  or  in  the  subse¬ 
quent  transmission  through  matter.  No  gradual 
variation  of  absorbability  of  a  scattered  radiation 
with  the  angle  of  scattering,  as  required  by  Compton’s 
quantum  theory  of  X-ray  scattering,  was  found. 
Where  any  differences  were  found,  these  were  character¬ 
istic  of  “  ./-discontinuities  ”  and  corresponded  with 
the  differences  between  two  well-defined  absorption 
levels.  A.  E.  Mitchell. 

X-Ray  levels  of  the  elements  copper  (29)  to 
lanthanum  (57).  D.  Coster  and  F.  P.  Mulder 
(Z.  Physik,  1926,  38,  264 — 279). — New  measurements 
have  been  made  of  the  absorption  edges  and  emission 
lines  in  the  L  region  of  the  elements  from  rubidium 
(37)  to  cadmium  (48),  from  which  the  energy  levels 
can  be  calculated  with  greater  accuracy  than  hitherto. 
The  most  trustworthy  results  for  the  elements  from 
copper  to  lanthanum  are  tabulated  and  curves  given. 
In  conjunction  with  data  from  the  optical  spectra, 
the  sub-grouping  of  the  electrons  is  discussed. 

E.  B.  Ludlam. 

X-Ray  spectra  and  chemical  combination. 
E.  Backlin  (Z.  Physik,  1926,  38,  215 — 226;  cf.  A., 
1925,  ii,  914). — The  effect  on  an  atom  of  combination 
with  other  atoms  is  to  displace  the  K  level  nearer  to 
the  nucleus  and  the  K  lines  in  the  spectrum  are 
displaced  towards  shorter  wave-lengths.  There  is 
difficulty  arising  from  overlapping  of  the  lines  when 
the  compound  is  decomposed  by  the  electronic  bom¬ 
bardment,  as  both  the  free  element  and  the  combined 
element  give  rise  to  lines.  Measurements  have  been 
made  on  the  so-called  spark  lines,  K a3  and  Xa4  (which 
bear  the  same  relation  to  XaJla2  as  do  spark  lines  to 
arc  lines  in  optical  spectra).  Barium  sulphate  and 
sulphur  are  compared  and  silica  with  silicon  ;  the 
latter  has  the  advantage  that  none  of  the  element  is 
liberated;  in  both  cases  the  displacement  is  easily 
measurable.  With  silicon,  a  strong  Xj31  line  was 
obtained  and  a  weaker  Kfix ;  with  silica,  no  X[ S4  line 
appeared,  but  K$x  was  present.  As  the  four  M 


electrons  have  gone  to  the  oxygen  atom,  this  may 
account  for  the  absence  of  p1(  but  leaves  [ix  unexplained. 

E.  B.  Ludlam. 

Absorption  of  X-rays  in  crystalline  com¬ 
pounds.  R.  J.  Havighurst  (Proc.  Nat.  Acad. 
Sci.,  1926, 12,  477 — 479). — Since  an  empirical  formula 
due  to  A.  H.  Compton  (Bull.  Nat.  Res.  Council,  1920, 
[4])  represents  within  about  5%  the  X-ray  absorption 
of  all  elements  of  atomic  number  greater  than  5  as  a 
function  of  the  atomic  number  N  and  the  at.  wt.  A 
of  the  absorber,  an  approximate  expression  for  the 
absorption  by  a  compound  may  be  obtained  by  sub¬ 
stituting  2A7  and  ~2,A  for  N  and  A,  respectively,  the 
summations  being  taken  over  each  atom  in  the  mole¬ 
cule.  In  the  case  of  polar  compounds  where  elec¬ 
trons  pass  from  one  ion  to  the  other,  N  is  the  nuclear 
charge  on  the  atom,  and  not  the  actual  number  of 
electrons  which  reside  in  the  ion.  The  measured  linear 
absorption  coefficients  for  sodium  chloride,  sodium 
fluoride,  calcium  fluoride,  and  calcium  carbonate 
for  radiation  of  wave-length  0-7  L  A.  are  in  satis¬ 
factory  agreement  with  those  calculated  from  the 
extended  Compton  formula.  The  agreement  fails 
for  lithium  fluoride.  The  atomic  absorption  of 
lithium  (AT=3)  is  probably  not  accurately  represented 
by  the  simple  atomic  absorption  formula  and  hence 
the  lack  of  agreement  is  not  surprising. 

J.  S.  Carter. 

Zeeman  efiect  for  the  spectrum  of  fluorine. 
G.  H.  Carragan  (Astrophys.  J.,  1926,  63,  145 — 159). 
— The  Zeeman  patterns  of  20  of  the  brighter  lines  of 
fluorine  between  6239-63  and  7573-32  A.  have  been 
determined,  whence  a  first-order  quartet  system  is 
indicated.  The  term  combinations  of  the  principal 
and  diffuse  series  have  been  located,  and  those  of 
other  lines  proposed.  The  possible  existence  of  the 
fluorine  ion  and  of  higher  order  spectra  is  suggested. 

A.  A.  Eldridge. 

Stark  efiect  of  the  second  order  for  hydrogen 
and  the  Rydherg  correction  for  the  spectra  of 
helium  and  Li+.  I.  Waller  (Z.  Physik,  1926,  38, 
635 — 646). — Schrodinger’s  equation  is  developed  by 
means  of  parabolic  co-ordinates  and  the  Stark  effect 
of  the  second  order  calculated  for  hydrogen-like  atoms. 
Equations  are  obtained  which  give  successive  approx¬ 
imations  to  the  energy  values.  Good  agreement  is 
obtained  for  the  helium  atom  and  the  ionised  lithium 
atom.  E.  B.  Ludlam. 

Schrodinger’s  quantum  theory  and  the  Stark 
efiect.  P.  S.  Epstein  (Nature,  1926,  118,  444 — 
445). — Schrodinger’s  theory  of  atomic  oscillations 
is  satisfactorily  applied  to  the  Stark  effect  in  hydrogen. 

A.  A.  Eldridge. 

Second  order  Stark  efiect.  J.  S.  Foster 
(Astrophys.  J.,  1926,  63,  191 — 195). — The  observed 
average  second  order  Stark  effect  for  six  perpendicular 
components  of  Hs  in  a  field  of  65  kilo  volts /cm.  is 
0-40  A.,  and  for  the  central  perpendicular  component 
of  He  0-79  A.,  in  agreement  with  values  calculated 
from  Epstein’s  formula.  The  displacement  of  the 
central  perpendicular  component  of  the  helium  group 
4009  A.  is  0-35  A.  in  a  field  of  60  kilovolts/cm. 
Although  there  is  some  evidence  of  a  possible  Doppler 
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effect,  none  was  observed  for  neutral  helium  lines  from 
a  mixture  of  hydrogen  and  helium  in  a  field  of  50 
kilovolts /cm.  A.  A.  Eldridge. 

Compton  effect  and  the  reflexion  of  X-rays  by 
crystals.  E.  J.  Williams  (Phil.  Mag.,  1926,  [vii], 
2,  657 — 674). — The  laws  applicable  to  the  reflexion, 
by  a  crystal,  of  modified  radiation  scattered  by  its 
own  electrons  are  derived  by  considering  an  electron 
lattice  moving  with  a  velocity  which  would  give  as 
a  Doppler  effect  the  wave-length  change  required 
by  the  quantum  theory  of  scattering.  The  results 
so  obtained  differ  appreciably  from  those  of  Bragg, 
and  since  the  reflected  radiation  obeys  Bragg’s  law, 
it  is  concluded  that  either  no  modified  radiation  is 
scattered  in  the  directions  concerned,  or  modified 
radiation  is  scattered  but  not  regularly  reflected. 
The  bearing  of  the  Compton  effect  on  the  theory  of 
the  intensity  of  reflexion  by  crystals  is  considered 
in  the  light  of  the  second  alternative,  and  the  recalcu¬ 
lated  “  F  curves  ”  are  compared  with  the  classical 
and  observed  curves.  The  recalculated  curves  agree 
much  more  closely  with  observations  on  the  intensity 
of  reflexion  than  do  the  classical  ones,  which  should 
be  the  case,  since  they  are  little  influenced  by  con¬ 
tributions  from  the  outer  electrons,  as  these  electrons 
scatter  very  little  unmodified  radiation.  The  cor¬ 
rection  for  the  Compton  effect,  being  a  function  of 
sin  p  /X,  resembles  the  other  factors  entering  into  the 
theory.  The  capacity  of  a  crystal  to  reflect  modified 
and  unmodified  radiation  is  discussed. 

A.  E.  Mitchell. 

Radiation  produced  by  the  passage  of  elec¬ 
tricity  through  gases.  (Sm)  J.  J.  Thomson  (Phil. 
Mag.,  1926,  [vii],  2,  674 — 701). — Experiments  on  the 
character  of  the  radiation  produced  when  electric 
currents  are  passed  through  gases  at  low  pressures 
are  described.  The  method  is  based  on  a  determin¬ 
ation  of  the  rate  of  emission  of  electrons  due  to  the 
photo-electric  effect  when  a  disc  of  metal  is  placed 
in  the  path  of  the  radiation  and  the  emission  is 
retarded  by  an  electric  field  tending  to  inhibit  the 
escape  of  electrons.  The  radiation  produced  by  the 
passage  of  cathode  and  positive  rays  through  hydrogen, 
oxygen,  helium,  and  argon  at  different  pressures  is 
discussed.  It  is  found  that  the  frequencies  of  by  far 
the  greater  part  of  the  radiation  are  comparable  with 
those  corresponding  with  quanta  of  the  order  of  the 
ionising  and  resonance  potentials  of  the  gas.  Radi¬ 
ations  due  to  cathode  rays  are  mixed  with  others  of 
a  higher  frequency.  In  general,  the  radiation  is  a 
mixture  of  radiation  comparable  with  that  of  the 
ionising  radiation  and  another  of  higher  frequency. 
In  a  few  cases  it  is  homogeneous.  The  electrodeless 
ring  discharge  is  found  to  be  a  ready  source  of  this 
type  of  radiation,  and  various  experiments  for  demon¬ 
strating  its  existence  and  examining  its  properties 
are  described.  A.  E.  Mitchell. 

Emission  of  electrons  and  positive  ions  at  the 
m.  p.  of  metals.  A.  Wehnelt  and  S.  Seiliger 
(Z.  Physik,  1926,  38,  443 — 464). — In  the  liquid  as 
contrasted  with  the  solid  state,  both  for  negative  and 
positive  emission,  the  work  of  escape  is  smaller  and 
the  number  emitted  at  the  m.  p.  is  greater.  By 
passage  into  the  fluid  state  the  number  of  free  electrons 


in  the  metal  is  diminished  in  approximately  the  same 
ratio  as  the  resistance  increases.  The  metals  used 
were  copper  and  silver.  E.  B.  Litdlam. 

Series  and  ionisation  potentials  in  the  iron 
spectrum.  0.  Laporte  (Proc.  Nat.  Acad.  Sci., 
1926,  12,  496 — 503;  cf.  Walters,  A.,  1924,  ii,  285; 
Laporte,  ibid. ,  364;  1925,  ii,  4;  Hund,  ibid.,  912). — 
A  more  detailed  discussion  in  which  the  action  of 
Pauli’s  equivalence  principle  (A.,  1925,  ii,  339)  is 
demonstrated.  The  lowest  term  in  the  iron  arc 
spectrum  is  a  5D  term.  J.  S.  Carter. 

Excitation  potentials  of  the  spectra  of  argon 
n  and  neon  ir.  E.  L.  Mohler  (Science,  1926,  63, 
405). — Argon  exhibits  sharp  increases  in  photo¬ 
ionisation  at  32-2A0-2,  34-8±0-5,  and  39-6A0-5 
volts,  corresponding  respectively  with  a  spark  excit¬ 
ation  potential,  the  work  required  to  remove  two 
electrons,  each  from  a  32  orbit,  and,  probably,  the 
work  required  to  remove  one  31  electron.  Neon 
shows  critical  potentials  at  4S-0A1  and  54-9  A 1  volts ; 
the  latter  measures  the  work  required  to  remove 
two  22  electrons,  and  the  former  probably  that 
required  to  remove  one  electron  and  displace  another 
to  a  3  quantum  orbit  of  energy  26-5  volts. 

A.  A.  Eldridge. 

Application  of  Pauli’s  method  of  co-ordination 
to  atoms  having  four  magnetic  parts.  G.  Breit 
(Physical  Rev.,  1926,  [ii],  28,  334 — 340). — The  origin 
of  spectral  terms  of  an  arc  spectrum  obtained  by 
adding  a  highly  excited  electron  to  a  certain  term  of 
the  spark  may  be  understood  in  terms  of  an  applic¬ 
ation  of  the  principle  of  mechanical  transformability 
made  by  Pauli.  A.  A.  Eldridge. 

Thermionic  and  adsorption  characteristics  of 
caesium  on  tungsten  and  oxidised  tungsten. 
J.  A.  Becker  (Physical  Rev.,  1926,  [ii],  28,  341 — 
361). — The  electron  emission  from  a  tungsten  or  an 
oxidised  tungsten  filament  carrying  adsorbed  caesium 
is  maximal  for  a  monatomic  layer  of  the  alkali  metal, 
which  has  its  atomic  rather  than  its  ionic  diameter. 
The  positive  ion  emission  was  also  studied.  Practic¬ 
ally  all  the  adsorbed  caesium  is  removed  by  drawing 
away  positive  ions  at  1040°  Abs. ;  it  appears  that 
below  650°  Abs.  every  atom  that  strikes  the  filament 
adheres  until  the  optimum  activity  is  reached. 
Caesium  on  oxidised  tungsten  is  apparently  partly 
ionised,  for  the  number  of  atoms  forming  the  mon¬ 
atomic  layer  is  10%  greater  than  on  tungsten  alone; 
it  is  held  more  firmly  by  the  oxidised  metal.  The 
caesium  can  evaporate  either  as  atoms  or  as  ions ;  the 
atomic  rate  depends  only  on  the  temperature  and 
on  the  fraction  of  the  surface  covered,  rapidly  increas¬ 
ing  with  the  latter  for  a  given  temperature.  On  the 
other  hand,  the  isothermal  ion  evaporation  rate 
increases  only  up  to  a  point  at  which  1%  of  the 
surface  is  covered,  thereafter  decreasing  as  the  fraction 
becomes  larger.  The  results  indicate  that  the  work 
necessary  to  remove  a  positive  ion  can  be  appreciably 
decreased  by  applying  large  negative  potential 
gradients.  It  is  suggested  that  the  new  method  for 
determining  quantitatively  how  the  concentration  of 
adsorbed  atoms  is  affected  by  surface  temperature, 
surface  potential  gradient,  and  rate  of  arrival  of 
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atoms  may  be  applied  in  the  elucidation  of  the  nature 
of  the  forces  which  cause  one  atom  to  stick  to  another. 

A.  A.  Eldridge. 

Scattering  of  electrons  in  ionised  gases. 

F.  M.  Penning  (Nature,  1926,  118,  301) — Contrary 
to  the  observations  of  Langmuir  (this  vol.,  3)  oscill¬ 
ations  were  observed  in  mercury-vapour  discharges 
with  a  hot  cathode.  It  seems  possible  that  the 
observed  scattering  of  primary  electrons  is  always 
accompanied  and  caused  by  these  oscillations. 

A.  A.  Eldridge. 

Scattering  of  electrons  in  helium.  E.  G. 

Dymond  (Nature,  1926,  118,  336 — 337): — A  study 
of  the  angular  distribution  of  scattering  of  electrons, 
which  have  suffered  inelastic  encounters  and  have  lost 
20  volts  energy,  in  helium ;  results  are  given  for  initial 
velocities  of  50 — 400  volts.  A.  A.  Eldridge. 

Transmission  of  low-velocity  electrons 
through  thin  metallic  foils.  T.  Kurtchatov 
and  K.  Sinelnikov  (Physical  Rev.,  1926,  [ii],  28, 
367 — 371). — Hartig’s  observations  (A.,  1925,  ii,  921) 
on  the  permeability  of  aluminium  foil  to  electrons 
having  a  velocity  of  at  least  2  volts  are  confirmed 
ivhen  the  foils  exhibit  no  holes  in  transmitted  light, 
but  not  with  foils  showing  no  holes  on  being  tested 
in  water.  A.  A.  Eldridge. 

Secondary  electron  emission  from  tungsten, 
copper,  and  gold.  R.  L.  Petry  (Physical  Rev., 
1926,  [ii],  28,  362 — 366).— When  a  stream  of  electrons 
from  a  hot  filament,  accelerated  by  a  field  of  0 — 1500 
volts,  struck  a  plate  of  tungsten,  copper,  or  gold,  the 
maximum  values  for  the  number  of  secondary  electrons 
emitted  per  primary  electron  striking  the  plate  were 
1-45  (700  volts),  1-32  (240  volts),  and  1-14  (330  volts), 
respectively.  Critical  primary  potentials  were  ob¬ 
served  as  follows  :  tungsten,  11-0,  17-1,  25-2,  29-3, 
40-5,  46-0,  89-5,  and  271-5  volts;  copper,  7-8,  12-6, 
16-8,  19-5,  23-8,  39-0,  56-9,  and  73-5  volts;  gold,  15-5, 
21-0,  23'2,  31-5,  and  43-7  volts.  A.  A.  Eldridge. 

Mean  free  path  of  electrons  in  mercury  vapour. 
L.  R.  Maxwell  (Proc.  Nat.  Acad.  Sci.,  1926,  12, 
509—514). — -The  mean  free  path  of  slow  electrons 
in  mercury  vapour  has  been  examined  over  the  range 
0-5 — 3000  volts.  The  mean  free  path  increases  with 
the  accelerating  potential,  there-  being,  however, 
changes  in  the  direction  of  the  curve  at  4-9  and  6-7 
volts  and  a  slight  minimum  value  at  about  40  volts. 

J.  S.  Carter. 

Energy  of  high-velocity  electrons.  M.  W. 
White  (Physical  Rev.,  1926,  [ii],  28,  247 — 255).— 
Up  to  25,000  volts,  all  the  energy  supplied  to  a 
Coolidge  tube  is  ultimately  transformed  into  heat; 
any  source  or  sinks  of  energy  which  may  exist  have 
an  effect  of  less  than  0-2%.  No  radiations  involving 
an  absorption  of  energy  at  the  cathode  could  be  de¬ 
tected.  Hence  all  of  the  energy  input  into  an  X-ray 
tube  goes  into  the  moving  electrons  and  their  fields, 
and  only  a  negligible  part  of  the  current  in  a  Coolidge 
tube  is  furnished  by  positive  ions  reaching  the  cathode. 

A.  A.  Eldridge. 


Determination  of  effective  cross-section 
towards  slow  electrons.  M.  Rusch  (Ann. 
Physik,  1926,  [iv],  80,  707 — 727). — A  new  method 
has  been  developed  for  determining  the  effective 
cross-section  of  gas  particles  towards  slow  electrons 
in  a  longitudinal  magnetic  field.  For  argon,  the 
effective  cross-section  has  been  plotted  against  values 
of  \/ volt,  in  the  range  3-5 — -29  volts  for  the  electron 
velocity.  The  curve  resembles  closely  that  of 
Ramsauer  (A.,  1923,  ii,  529)  for  the  transverse  field, 
although  the  cross-section  is  always  a  little  greater 
in  the  earlier  work.  R.  A.  Morton. 

Work  of  escape  of  electrons  from  oxide 
cathodes.  H.  Rothe  (Z.  Physik,  1926,  38,  410). — 
A  reply  to  Katsch  (ibid.,  407),  who  described  cases 
of  three-electrode  valves  in  which  a  grid  current  was 
obtained  with  a  negative  potential  on  the  grid.  The 
beginning  of  a  grid  current  is  due  to  the  contact 
difference  of  potential  between  the  cathode  and  the 
grid.  The  oxide  cathode  slowly  disintegrates  and 
some  of  it  deposits  on  the  grid,  thereby  reducing  the 
contact  difference  of  potential.  E.  B.  Ludlam. 

Dissociation  of  nitrogen  by  electron  impact. 
V.  Kondratjev  (Z.  Physik,  1926,  38,  346 — 352). — 
Nitrogen  was  submitted  to  electron  bombardment 
and  the  velocity  of  the  electrons  determined  at  which, 
in  addition  to  the  band  spectrum  of  nitrogen,  the 
atomic  lines  first  appeared.  The  necessary  voltage 
was  found  to  be  32  ±2.  The  nitrogen  molecule  can 
break  down  in  one  elementary  action  into  excited 
atoms,  N2 — >-N'+N'  or  N, — >-N'-t-N+-|-©. 

E.  B.  Ludlam. 

High-voltage  cathode  rays  outside  the  gener¬ 
ating  tube.  W.  D.  Coolidge  (Science,  1925,  62, 
441 — 442). — Cathode  rays,  obtained  through  an 
aluminium  window  from  a  vacuum  tube  operated  at 
200,000  volts  and  several  milliamperes,  had  a  range 
of  46  cm.  in  air,  causing  luminosity.  Calcite  crystals 
are  caused  to  fluoresce  in  the  orange,  and  remain 
luminous  for  several  hours  after  exposure.  The  high- 
voltage  electrons  affect  gases  in  a  manner  similar  to 
radium  emanation ;  acetylene  yields  large  quantities 
of  a  yellow  substance,  castor  oil  solidifies,  and  an 
aqueous  solution  of  sucrose  becomes  acid.  The 
effect  on  organised  tissues  is  very  pronounced. 

A.  A.  Eldridge. 

Method  of  demonstration  of  phenomena  in 
discharge  tubes.  (Frl.)  A.  Katsch  (Z.  tech. 
Physik,  1925,  6,  595 — 598 ;  from  Chem.  Zentr.,  1926, 
I,  1600). — Excitation  phenomena  resulting  from 
electron  collision  at  very  low  pressures  (10-4 — 10'5 
mm.)  are  used  as  indicators  of  electron  movements 
in  evacuated  discharge  tubes.  The  nature  of  the 
phenomena  has  been  investigated  over  a  wide  range 
of  potential  and  it  is  concluded  that  there  are  three 
distinct  methods  of  excitation,  viz.,  by  electrons, 
by  positive  ions,  and  by  negative  ions. 

J.  S.  Carter. 

Mobility  of  acetylene  ions  in  air.  H.  A. 
Erikson  (Physical  Rev.,  1926,  [ii],  28,  372 — 377). — 
As  in  air,  carbon  dioxide,  hydrogen,  and  argon,  a-rays 
from  polonium  produce  in  acetylene  only  one  negative 


doo 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


ion  having  the  same  mobility  in  air  as  those  formed 
in  the  other  gases.  Like  the  initial  positive  ion  of 
hydrogen,  the  positive  ion  of  acetylene  has  a  mobility 
slightly  less  than  that  of  the  negative  ion,  but,  up  to 
an  age  of  1  sec.,  is  not  converted  into  a  more  stable  ion 
of  smaller  mobility.  When  acetylene  is  admitted 
into  ionised  air  or  nitrogen  it  takes  up  the  charge  of 
the  final  positive  ions  by  means  of  an  electron 
exchange.  A.  A.  Eldridge. 

Ions  of  inert  gases  as  catalysts.  S.  C.  Lind 
and  D.  C.  Bardwell  (Science,  1926,  63,  310 — 311). — 
The  velocity  of  polymerisation  of  acetylene,  cyanogen, 
or  hydrogen  cyanide,  mixed  with  xenon  or  krypton 
and  irradiated  with  a-particles,  is  of  the  same  order 
as  with  helium,  neon,  and  argon,  although  the 
ionisation  potentials  of  xenon  and  krypton  are  lower 
than  those  of  the  reactants.  Hence  it  is  indicated 
that  the  effect  is  duo  to  clustering  about  both  kinds 
of  ions  as  reaction  centres,  although  exchange  of  charge 
may  also  take  place.  This  view  is  supported  by  the 
fact  that  some  of  the  xenon  is  removed  by  occlusion 
in  the  polymeride.  A.  A.  Eldridge. 

Magnetic  properties  of  atoms.  J.  Kttnz, 
J.  B.  Taylor,  and  W.  H.  Rodebush  (Science,  1926, 
63, 550 — 551). — Gerlach  and  Stern’s  results  (Z.  Physik, 
1921,  8,  110)  for  the  deflexion  of  a  beam  of  atomic 
rays  in  a  powerful,  heterogeneous  magnetic  field  were 
confirmed  for  silver;  similar  results  were  obtained 
for  sodium  and  potassium.  The  calculated  magnetic 
moment  is  within  10%  of  the  value  of  the  Bohr 
magneton.  A.  A.  Eldridge. 

Infra-red  absorption  of  brucite  and  some 
sulphates.  Isotopic  effect.  E.  K.  Plyler 
(Physical  Rev.,  1926,  [ii],  28,  284 — 290). — Maximal 
absorption  for  brucite,  Mg(OH)2,  is  at  2-48  g;  small 
maxima  occur  at  2-40,  2-30,  and  2-14  g.  The  first 
three  values  correspond  with  Mg24,  Mg25,  and  Mg2G, 
respectively;  the  small  band  at  2-14  g  corresponds  in 
position  with  Mg28,  but  no'- such  isotope  has  been 
observed  by  other  investigators.  Reflexion  spectra 
of  nickel  sulphate  exhibit  maxima  at  9-15  and  9-5  g, 
probably  due  to  Ni58  and  Ni60;  with  potassium 
sulphate,  maxima  appear  at  9-1  and  9-4  g,  represent¬ 
ing  K392S04  and  K30K41SO4.  The  complexity  of 
the  bands  of  barium,  strontium,  and  magnesium 
sulphates  cannot  definitely  be  ascribed  to  an  isotopic 
effect.  A.  A.  Eldridge. 

Homogeneous  disintegration  and  half-period 
of  mesothorium-2.  O.  Hahn  and  O.  Erbacher 
(Physikal.  Z.,  1926,  27,  531— 533).— Eka-CEesium 
(87)  does  not  exist  in  amount  greater  than  1/107 
in  preparations  of  mesothorium-2.  The  half-period 
of  mesothorium-2  is  found  to  be  6-13  hrs.,  which 
is  3%  greater  than  the  value  of  Widdowson  and  Russell 
(A.,  1925,  ii,  463).  R.  A.  Morton. 

Anomalous  scattering  of  a-particles.  W. 
Hardmeier  (Physikal.  Z.,  1926,  27,  574—576).— 
Earlier  work  (this  vol.,  450)  is  more  rigidly  considered. 
The  polarisability  of  the  nucleus  of  aluminium  is 
0-5  x  10'3G,  a  value  smaller  than  that  found  before.  • 

R.  A.  Morton. 


Number  of  particles  in  [3-ray  spectra.  II. 
Thorium-71  and  thorium-C-f7>.  R.  W.  Gurney 
(Proc.  Roy.  Soc.,  1926,  A,  112,  380 — 390;  cf.  this 
vol.,  5). — The  determination  of  the  number  of  [3 -par¬ 
ticles  emitted  with  different  velocities  in  [3-ray  spectra 
is  extended  to  thorium-A  and  thorium-C-t-A.  The 
total  number  of  particles  in  the  continuous  thorium- 
G+A  spectrum  between  Hp  4040  and  10,080  is  in 
agreement  with  the  view  that  they  contain  nuclear 
electrons.  A  law  of  “  (3 -ray  disintegration  ”  is  sug¬ 
gested,  viz.,  no  y-rays  of  high  energy  can  be  emitted 
by  those  radioactive  substances  which  expel  their 
nuclear  electrons  with  low  energies.  The  probability 
that  a  y-ray  of  150,000  volts  energy  emitted  by 
thorium -A  is  converted  into  a  (3-ray  instead  of  escap¬ 
ing  from  the  atom  is  at  least  1  in  4  in  the  K  level. 
For  the  y-ray  of  40,500  volts  emitted  by  thorium-A, 
the  probability  of  conversion  in  the  L  level  is  more 
than  1  in  5.  S.  K.  Tweedy. 

Pleochroic  haloes  in  biotite.  Probable  inde¬ 
pendent  origin  of  the  actinium  series.  S.  Iimori 
and  J.  Yoshimura  (Sci.  Papers  Inst.  Phys.  Chem. 
Res.  Tokyo,  1926,  5,  11 — 23). — The  pleochroic  haloes 
in  a  number  of  Japanese  biotites  have  been  examined. 
A  biotite  from  Ishiguro  contains  a  new  group  of  haloes, 
designated  as  E-haloes,  which  can  be  ascribed  neither 
to  the  uranium  nor  to  the  thorium  series.  They  may 
be  subdivided  into  Zv  Z2,  and  Z3,  but  all  possess  a 
common  ring,  Z3,  of  mean  radius  18-2  g.  This  approx¬ 
imates  to  the  value  to  be  expected  for  radium -A, 
radiothorium,  or  protoactinium,  but  the  fact  that  the 
Z3  haloes  may  occur  without  the  accompaniment  of 
uranium  or  thorium  rings  suggests  that  they  are  due 
to  protoactinium.  On  this  assumption,  it  appears 
that  the  independent  origin  of  the  actinium  series  is 
probable.  The  E-haloes  sometimes  include  very 
small  inner  rings  of  radius  10-0  g  and  5-9  g,  or  a  small 
bleached  crest,  corresponding  with  a-radiators  of  half- 
life  periods  of  1012  and  1023  years,  respectively,  which 
is  in  agreement  with  Piccard  and  Stahel’s  view  that 
two  a-radiators  precede  protoactinium  (A.,  1922,  ii, 
185).  M.  S.  Burr. 

Electrolysis  of  radium-7)  and  -E.  J.  P. 
McHutchinson  (J.  Physical  Chem.,  1926,  30,  1112 — 
1115;  cf.  von  Hevesy,  A.,  1913,  ii,  174;  Curie,  this 
vol.,  5). — Radium-A  or  -E  could  not  be  extracted  from 
nitric  acid  solution  under  the  electrolytic  conditions 
required  respectively  for  their  isotopes.  Traces  of 
lead  or  bismuth  make  extraction  possible,  however, 
but  the  active  matter  obtained  on  any  one  electrode 
is  due  to  adsorption  as  well  as  to  electrolytic  deposi¬ 
tion.  L.  S.  Theobald. 

Method  of  separating  radium  and  barium. 
I.  Bashiloff. — See  B.,  1926,  742. 

Extracting  radium  from  radium-barium  salts 
and  the  like.  H.  Fleck. — See  B.,  1926,  743. 

Absorption  by  scattering  of  hydrogen  positive 
rays  by  passage  through  hydrogen.  R.  Conrad 
(Z.  Physik,  1926,  38,  465—474;  cf.  this  vol.,  106).— 
The  experimental  results  are  in  approximate  agree¬ 
ment  with  the  formula  earlier  deduced,  when,  in 
addition  to  the  scattering  produced  by  the  nuclei 
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of  the  two  atoms  and  the  electrons,  the  repeated 
scattering  and  discharge  are  taken  into  account. 

E.  B.  Ludlam. 

Selective  radiation  pressure  and  the  acceler¬ 
ated  motion  of  Ca+  vapour  in  eruptive  promin¬ 
ences.  It.  K.  Sur  (Astrophys.  J.,  1926,  63,  111 — 
121). 

Law  of  radiation.  G.  Gianfranceschi  (Nature, 
1926,  118,  302). 

Orbits  and  radiation  of  hydrogen  electrons. 
T.  Engset  (Ann.  Physik,  1926,  [iv],  80,  823 — 828). — 
Mathematical  (cf.  Schrodinger,  ibid.,  79,  361). 

Quantum  theory  of  vibration-rotation  bands. 
J.  It.  Oppenheimer  (Proc.  Camb.  Phil.  Soc.,  1926,  23, 
327 — 335). — The  energies  and  frequencies  of  states 
of  the  diatomic  molecule  are  calculated  on  the  new 
quantum  mechanics.  The  terms  of  the  rotational 
energy  are  A(m2—  J),  where  m=±i,  #,  the 

weights  of  the  corresponding  states  are  2m.  The 
frequencies  differ  from  the  classical  ones  by  an  amount 
too  small  for  experimental  detection.  The  intensities 
are  valid  only  for  the  fundamental  branch.  The 
central  line  vanishes ;  the  positive  branch  is  only 
slightly  stronger  than  the  negative.  E.  B.  Ludlam. 

Quantum  theory  of  tri-  and  poly-atomic 
molecules.  F.  Lutgemeier  (Z.  Physik,  1926,  38, 
251 — 263). — The  rotational  energy  of  molecules  having 
three  different  moments  of  inertia  is  calculated  on 
the  older  quantum  mechanics.  If  two  of  the  moments 
of  inertia  are  nearly  equal,  two  formulae  are  obtained 
according  as  the  third  is  greater  or  less  than  the  other 
two.  Where  there  are  no  two  moments  of  inertia 
equal,  the  spectra  will  be  complicated,  but  one  or  other 
of  the  two  formulae  will  give  the  first  quantum  value. 

E.  B.  Ludlam. 

Kaufmann's  experiment  and  the  spinning 
electron.  L.  C.  Jackson  (Nature,  1926,  118, 
263). — If  the  force,  l/c((i[rA])  (where  g  is  the  mag¬ 
netic  moment  of  the  spinning  electron,  v  is  the 
velocity,  and  X  the  magnetic  field),  introduced  by 
Wentzel,  has  a  real  existence,  Kaufmann’s  experi¬ 
ment  shows  that  the  free  electron  cannot  possess  any 
spin  comparable  with  that  required  by  Goudsmit  and 
Ulilenbeck’s  theory.  A.  A.  Eldridge. 

Dynamical  model  for  complex  atoms.  J.  C. 
Slater  (Physical  Rev.,  1926,  [ii],  28,  291 — 317). — As 
a  model  for  a  complex  atom,  the  author  employs  the 
conception  of  a  number  of  electrons,  each  moving  in 
a  central  orbit,  and  exerting  torques  on  one  another 
dependent  only  on  the  angle  between  their  angular 
■  momentum  vectors,  and  not  on  their  phase  in  their 
respective  orbits.  For  two  electrons  and  a  nucleus, 
this  model  leads  to  a  multiply  periodic  system  which 
can  be  solved  completely,  whereas  that  in  which  the 
electrons  instantaneously  influence  each  other  reduces 
to  the  astronomical  three-body  problem.  The 
dynamical  equations  are  solved  and  the  quantum 
conditions  applied;  these  agree  with  the  quantum 
conditions  previously  set  up  empirically,  and  yield 
new  quantum  numbers  relating  to  the  orientation  of 
electrons.  The  formula  for  the  energy  in  terms  of  the 
quantum  numbers  leads  to  an  explanation  of  inverted 


multiplets,  of  the  fact  that  relativity  doublets  follow 
the  same  formula  as  alkali  doublets,  but  are  inverted, 
and  of  the  fact  that  doublets  and  triplets  both  fit 
on  the  same  “  relativity  ”  doublet  curve. 

A.  A.  Eldridge. 

Gyromagnetic  electrons  and  a  classical  theory 
of  atomic  structure  and  radiation.  L.  V.  King 
(Science,  1926,  63,  504). — A  mathematical  consider¬ 
ation  of  the  fields  due  to  a  spinning  electron  moving 
with  uniform  velocity,  taking  into  account  the 
deformation  of  the  electron  boundary  into  an  ellipsoid. 
Planck’s  constant  is  a  fundamental  characteristic  of 
a  rotating  electron.  A.  A.  Eldridge. 

Nitrogen  afterglow  spectra.  R.  C.  Johnson 
and  H.  G.  Jenkins  (Phil.  Mag.,  1926,  [vii],  2,  621 — 
632). — The  spectrum  is  best  produced  by  the  presence 
of  only  a  little  nitrogen  in  a  large  quantity  of  oxj'gen. 
The  most  prominent  point  is  the  continuous  spectrum 
above  4300  A.,  and  the  absence  of  the  mercury  line 
at  2536,  which  places  an  upper  limit  of  4-86  volts  to 
the  energy  of  the  afterglow  molecule.  No  variation 
of  the  intensity  of  the  (3-  and  y-groups  was  found  in 
the  presence  of  helium  and  argon.  This  is  not  in 
agreement  with  the  observations  of  Rayleigh  (A., 
1923,  ii,  45).  The  cyanogen  tail  bands  obtained  when 
the  gas  tube  was  contaminated  with  a  small  amount 
of  carbon  have  been  examined.  A.  E.  Mitchell. 

Absorption  spectra  of  some  gases  and  vapours 
in  the  Schumann  region.  S.  W.  Leifson  (Astro¬ 
phys.  J.,  1926,  63,  73 — 89). — A  study  of  the  absorp¬ 
tion  in  the  Schumann  region  of  oxygen,  nitrogen, 
nitrous  oxide,  nitric  oxide,  nitrogen' peroxide,  carbon 
monoxide,  carbon  dioxide,  ammonia,  methane,  water, 
carbon  tetrachloride,  and  ethyl  alcohol,  the  con¬ 
tinuous  spectrum  of  hydrogen  in  the  region  2000 — 
1600  A.  and  the  secondary  spectrum  of  hydrogen  in 
the  region  1600 — 1250  A.  serving  as  a  background. 
Fluorite  transmits  the  hydrogen  line  1215-67  A. 
Formulae  are  given  for  the  heads  of  the  bands  in 
terms  of  frequency  for  oxygen,  carbon  monoxide, 
carbon  dioxide,  and  ethyl  alcohol.  The  approximate 
value  11-2  xlO"4  g.cm.2  is  obtained  from  the  double 
bands  for  the  moment  of  inertia  of  the  nitric  oxide 
molecule.  A.  A.  Eldridge. 

Absorption  spectrum  of  hydrogen  iodide  in 
the  ultra-violet.  K.  F.  Bonhoeffer  and  W. 
Steiner  (Z.  physikal.  Chem.,  1926, 122,  287 — 292). — 
The  absorption  spectrum  of  hydrogen  iodide  in  the 
spectral  region  between  2300  and  3000  A.  has  been 
examined  and  is  found  to  be  continuous,  the  absorp¬ 
tion  increasing  with  decreasing  wave-length.  It  is 
therefore  probable  that  the  primary  photochemical 
decomposition  of  the  iodide  involves  a  dissociation  of 
the  molecule  into  uncharged  atoms,  not  into  ions  (cf. 
Stern  and  Volmer,  A.,  1920,  ii,  461). 

R.  Cuthill. 

Carbon  monoxide  bands.  D.  C.  Duncan 
(Science,  1926,  63,  382 — 383). — Three  band  systems 
previously  designated  the  second  negative  and  fifth 
and  seventh  positive  bands  of  nitrogen  (this  vol., 
549)  actually  belong  to  carbon,  and  are  probably  due 
to  carbon  monoxide.  Support  is  afforded  to  the 
view  that  the  structure  of  the  carbon  monoxide 
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molecule  is  very  similar  to  that  of  the  nitrogen 
molecule.  Since  a  difference  of  2%  would  be  expected 
for  the  vibrational  shifts  of  corresponding  systems, 
the  differences  in  the  forces  in  the  two  molecules 
apparently  compensate  for  the  difference  in  mass. 

A.  A.  Eldridge. 

More  refrangible  band  system  of  cyanogen 
as  developed  in  active  nitrogen.  W.  Jevons 
(Proc.  Roy.  Soc.,  1926,  A,  112,  407— 441).— The 
modifications  of  the  3590  A.  (n"—n'=  —  1)  group 
of  cyanogen  bands  and  of  some  of  the  “  tail  ”  bands, 
as  developed  in  the  afterglow  of  active  nitrogen  in 
comparison  with  the  arc,  are  discussed.  Data  for 
the  (1,0)  and  (2,  1)  bands  of  this  group  are  identified 
in  Kayser  and  Runge’s  arc  list  (Abh.  Akad.  Wiss. 
Berlin,  1889).  The  modifications  in  the  4216  and 
3883  groups  and  the  interpretations  of  them  given 
by  Birge  and  by  Mulliken  arc  discussed  (cf.  Strutt 
and  Fowler,  A.,  1912,  ii,  214;  Mulliken,  ibid.,  1925, 
ii,  1020).  Like  these  groups,  the  3590  group  is 
shortened  in  the  low  wave-length  direction,  but 
unlike  these  groups,  it  is  prolonged  in  the  high  wave¬ 
length  direction  in  the  afterglow  as  compared  with 
the  arc,  and  also  consists  of  headless  bands.  Grating 
measures  of  the  3590  afterglow  group  are  recorded 
and  compared  with  the  arc  data  for  the  same  region. 
Each  source  develops  some  lines  which  the  other 
docs  not.  S.  K.  Tweedy. 

Emission  of  light  by  the  decomposition  of 
chloroazoimide.  K.  Gleu  (Z.  Physik,  1926,  38, 
176 — 201).— Chloroazoimide  was  prepared  by  mixing 
solutions  of  sodium  hypochlorite  and  sodium  azide 
and  slowly  adding  sulphuric  acid.  The  gas  was  led 
through  a  capillary  tube  into  a  wider  tube  heated  at 
400°,  and  kept  at  a  pressure  of  2  mm.  The  decom¬ 
position  then  took  place  without  explosion,  producing 
a  red  glow  and  exciting  fluorescence  in  the  glass. 
The  spectrum  shows  a  new  band  system  in  the  red, 
consisting  of  four  groups  of  bands.  It  is  suggested 
that  this  is  due  to  a  molecule  containing  both  nitrogen 
and  chlorine.  In  the  ultra-violet,  the  spectrum  shows 
the  continuous  bands  with  maxima  at  3060  and  2570 
A.  of  the  emission  spectrum  of  chlorine.  This 
spectrum  is  not  emitted  in  the  decomposition  of 
chlorine  dioxide.  The  addition  of  hydrogen  pro¬ 
duces  an  intense  white  glow,  which  is  identical  in  the 
visible  region  with  the  a-band  of  ammonia;  a  new 
band  is  produced  in  the  ultra-violet  with  maxima  at 
3742  and  3752  A.,  consisting  of  a  few  well-separated 
lines  and  ending  at  3240  and  3610  A.,  respectively. 
They  are  ascribed  to  a  molecule  containing  both 
nitrogen  and  hydrogen.  No  nitrogen  bands  are 
observed.  E.  B.  Ludlam. 

Validity  of  Beer’s  law  in  dilute  solutions  of 
electrolytes.  H.  von  Halban  and  J.  Eisenbrand 
(Z.  physikal.  Chem.,  1926,  122,  337— 348).— The 
very  large  apparent  deviations  from  Beer’s  law,  in 
the  region  248-2 — 365-5  gg,  reported  by  Suhrmann 
and  Huppert  (A.,  1925,  ii,  773)  to  be  exhibited  by 
dilute  solutions  of  potassium  nitrate  in  water  and  of 
salicylic  acid  in  alcohol,  are  due  to  an  unsuitable 
method  of  investigation.  Ebert's  experimental 
results  for  potassium  nitrate  in  water  (A.,  1924,  ii, 
824)  are  corroborated,  and  hence  the  applicability  of 


Beer’s  law.  A  comparatively  small  deviation  from 
Beer’s  law  occurs  with  alcoholic  solutions  of  salicylic 
acid,  the  extinction  coefficients  decreasing  with 
increasing  dilution  (10 — 20%  per  tenfold  dilution). 
The  light  absorption  data  of  Winther  (A.,  1923,  ii, 
519)  and  of  Henri  (“  Etudes  de  Photochimie,” 
Paris,  1919)  for  salicylic  acid  in  alcohol  are  confirmed, 
in  contradistinction  to  those  of  Suhrmann  and 
Huppert.  L.  F.  Gilbert. 

Absorption  spectra  of  quinones.  Relations  of 
quinones  to  a-diketones.  L.  Light  (Z.  physikal. 
Chem.,  1926,  122,  414 — 454). — The  absorption 
spectra  of  p-benzoquinone  in  alcohol  and  ether,  of 
toluquinone  in  hexane  and  alcohol,  and  of  p-xylo- 
quinone  in  hexane,  alcohol,  and  ether  have  been 
investigated  over  the  range  5000 — 2000  gg,  approxim¬ 
ately.  Similarities  and  differences  between  these 
absorption  spectra  are  discussed  with  special  reference 
to  chemical  constitution.  The  absorption  spectra  of 
vaporised  p-benzoquinone  and  diacetyl  have  also 
been  investigated  and  are  compared  with  that  of 
glyoxal  (cf.  Liithy,  A.,  1924,  ii,  80).  Each  of  these 
latter  spectra  can  be  expressed  by  the  equation 
l/X=AT-(-?ia-f-pP-f  qy.  L.  F.  Gilbert. 

Fluorescence,  phosphorescence,  chemilumin¬ 
escence,  and  the  activation  of  molecules.  N.  R. 
Dhar  (Z.  anorg.  Chem.,  1926,  155,  303 — 310).— It 
is  suggested  that  fluorescence  is  due  to  molecules 
which  have  been  activated  by  absorbed  radiation 
returning  to  their  normal  state  (cf.  A.,  1924,  ii,  746). 
The  effect  is  destroyed  by  the  presence  of  other 
molecules  which  take  the  energy  from  the  active 
molecules.  Phosphorescence  is  essentially  similar  to 
fluorescence,  but  the  life  of  the  active  molecules 
seems  to  be  in  some  way  lengthened.  In  chemi¬ 
luminescence,  e.g.,  the  slow  oxidation  of  phosphorus, 
the  molecules  are  activated  by  the  ions  formed  in 
the  reaction.  R.  Cuthill. 

Band  fluorescence  of  potassium  and  sodium. 
P.  Pringsheim  (Z.  Physik,  1926,  38,  161 — 175). — 
The  metals  were  purified  with  great  care,  heated  at 
about  300°  in  a  glass  bulb,  and  illuminated  with  light 
from  a  powerful  carbon  arc.  Li  addition  to  the  red 
bands  of  potassium  and  the  bluish-green  and  orange 
bands  of  sodium,  yellow  bands  were  observed  for  a 
mixture  of  sodium  and  potassium  which  can  also  be 
obtained  as  absorption  bands.  These  bands  cannot 
be  due  to  the  presence  of  hydrogen  or  organic 
impurities  and  must  be  ascribed  to  molecules  Na2, 
K2,  and  NaK.  E.  B.  Ludlam. 

Excitement  of  fluorescence  by  short-wave 
ultra-violet  light.  0.  Oldenberg  (Z.  Physik, 
1926,  38,  370 — 377). — Light  in  the  ultra-Schumann 
region  was  employed,  necessitating  the  production  of 
the  light  in  the  tube  containing  the  gas  of  which  the 
fluorescence  was  being  studied.  A  spark  between 
aluminium  or  copper  electrodes  was  produced  in  front 
of  a  narrow  aperture  in  a  block  of  copper  connected 
to  a  copper  tube ;  this  was  enclosed  in  a  tube  through 
which  the  gas  was  streaming.  For  hydrogen,  the 
line  spectrum  of  the  atom  was  emitted  ;  for  nitrogen, 
the  bands  of  the  neutral  and  ionised  molecules. 

E.  B.  Ludlam. 
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Phosphorescent  sulphides  of  zinc.  A.  A. 
Gcntz  (Ann.  Chim.,  1926,  [x],  6,  5 — 55;  cf.  this 
vol.,  558,  885). — The  intensity  I  of  the  phosphor¬ 
escence  of  zinc  sulphide  containing  a  trace  of  copper 
and  various  proportions  of  cadmium  sulphide  dimin¬ 
ishes  with  time  t  according  to  Becquerel’s  exponential 
law  Im/(tJrc)  =  K,  where  m  depends  on  the  composition 
of  the  material  and  on  the  temperature,  but  is  always 
greater  than  0-5  at  the  ordinary  temperature.  A  rise 
of  temperature  or  an  increase  in  the  concentration  of 
the  phosphorogen  (copper)  causes  the  intensity  (and 
the  value  of  m)  to  increase,  but  an  optimum  point  is 
observed  with  respect  to  each  of  these  variable 
factors.  The  optimum  temperatures  for  blende  and 
wurtzite  arc  different.  From  photometric  observ¬ 
ations  of  the  intensity  of  phosphorescence  the  energy 
involved  is  calculated  to  be  a  fraction  (0-42 — 0-11) 
of  a  quantum  per  atom  of  phosphorogen  at  the 
ordinary  temperature  and  one  or  two  quanta  at  the 
optimum  temperature.  The  yield  of  energy  as  light 
varies  between  60  and  77%.  The  magnetic  suscept¬ 
ibility  of  the  various  mixtures  used  has  been  deter¬ 
mined,  but  no  relation  is  apparent  between  this 
and  the  phosphorescence,  nor  does  the  suscept¬ 
ibility  vary  during  the  luminescence. 

G.  M.  Bennett. 

Phosphorescence  excitation  by  means  of 
moderately  rapid  cathode  rays.  It.  Stabler 
(Ann.  Physik,  1926,  [iv],  80,  741—778). 

Heat  of  dissociation  of  non-polar  molecules. 

R.  T.  Birge  and  H.  Sponer  (Physical  Rev.,  1926, 
[ii],  28,  259 — 283). — The  limiting  value  of  the  vibra¬ 
tional  energy  of  a  diatomic  molecule  is  given  by 
E  n=h/^i>indn,  where  to’1  is  the  frequency  of  vibration 
as  a  function  of  the  vibrational  quantum  number  n, 
and  nQ  is  the  value  of  n  for  co’‘=0.  For  non-polar 
molecules  ?i0  is  finite,  and  extrapolation  of  the  linear 
an-n  curves  to  <on=0  gives  values  of  En  (±0-5  volt). 
Since  the  heat  of  dissociation  of  a  diatomic  molecule 
is  the  energy  necessary  to  separate  the  normal  molecule 
into  two  stable  atoms,  allowance  must  be  made  for 
any  resulting  excitation.  The  following  values  are 
tabulated  :  02  7-02  volts  (162,000  cal.) ;  02+  6-5  volts 
(150,000  cal.)";  N2  11-9  volts  (274,000  cal.);  N,+ 
9T  volts  (210,000  cal.);  CO  11-2  volts  (258,000  cal.); 
CO+  9-8  volts  (226,000  cal.);  NO  7-9  volts  (182,000 
cal.).  The  possibility  of  adiabatic  dissociation  of  a 
molecule  by  light  absorption,  and  the  difference  in 
behaviour  of  oxygen  and  nitrogen  in  positive-ray 
analysis  are  discussed.  A.  A.  Eldridge. 

Ionisation  potential  of  methane.  G.  Glockler 
(J.  Amer.  Chem.  Soc.,  1926,  48,  2021 — 2026). — Con¬ 
sideration  of  certain  physical  properties  leads  to  the 
assumption  that  methane  has  a  rare-gas  structure, 
occupying  a  position  intermediate  between  argon  and 
krypton,  whence  its  ionisation  potential  is  predicted 
by  Eve’s  rule  (A.,  1922,  ii,  364)  to  be  13-7  volts.  The 
value  obtained  experimentally  by  Lenard’s  method 
was  14-4 — 15-2  volts,  special  precautions  being  taken 
to  avoid  errors  due  to  the  effect  of  mercury  vapour 
and  to  the  possible  thermal  decomposition  of  the  gas 
by  the  hot  filament.  S.  K.  Tweedy. 


Photo-ionisation  experiment  with  hydrogen. 
F.  L.  Mohler  (Proc.  Nat.  Acad.  Sci.,  1926,  12, 
494 — 496). — By  the  method  employed  with  mon¬ 
atomic  gases  (this  vol.,  877),  it  is  found  that  hydrogen 
emits  no  radiation  capable  of  ionising  the  normal 
molecule,  a  result  in  harmony  with  spectroscopic 
evidence.  The  excitation  potentials  and  the  ionis¬ 
ation  potential  of  H2+  are  less  than  15-9  volts. 

J.  S.  Carter. 

Influence  of  absorbed  gases  on  the  magnitude 
of  the  photo-electric  effect.  A.  Predvoditelev 
and  G.  Joffe  (Z.  Physik,  1926,  38,  280 — 288). — The. 
influence  of  adsorbed  air  on  the  photo-electric  current 
from  coconut  charcoal  has  been  determined,  and  the 
effect  of  temperature  examined.  With  increasing 
quantity  of  gas,  the  current  rises,  reaches  a  maximum, 
at  which.it  remains  for  a  while  with  further  increase 
of  gas,  aftenvards  diminishing.  Equations  are  de¬ 
rived  from  considerations  of  the  electrical  moment  of 
the  medium  and  of  the  gas  which  represent  the  results 
of  the  experiments  satisfactorily.  E.  B.  Ludlam. 

Dielectric  constant  of  diatomic  dipole-gases 
on  the  new  quantum  mechanics.  R.  de  L. 
Kronig  (Proc.  Nat.  Acad.  Sci.,  1926, 12,  488 — 493). — 
Mathematical.  A  treatment  of  the  dielectric  con¬ 
stant  of  a  diatomic  dipole-gas,  based  on  the  methods 
of  Heisenberg’s  quantum  mechanics  (Z.  Physik, 
1925,  33,  879),  leads  to  an  expression  which  under 
appropriate  temperature  conditions  is  identical  with 
that  of  Debye,  derived  on  the  classical  theory.  The 
expression  for  the  transition  probabilities  of  absorption 
in  the  pure  rotation  spectrum  is  given.  J.  S.  Carter. 

Temperature-sensitivity  of  the  dielectric  con¬ 
stant  for  methane,  methyl  chloride,  methylene 
dichloride,  chloroform,  and  carbon  tetrachloride 
vapours.  R.  Sanger  (Physikal.  Z.,  1926,  27,  556 — 
563). — Debye’s  theory  for  the  temperature-sensitivity 
of  the  dielectric  constant  has  been  successfully  applied 
to  vapours.  The  symmetrical  skeleton  of  methane 
is  strongly  distorted  when  methyl  chloride  is  formed, 
and  as  successive  hydrogen  atoms  are  displaced  the 
asymmetry  increases,  until  with  complete  chlorin¬ 
ation  to  the  tetrachloride  there  is  a  return  to  symmetry 
of  the  molecule.  The  values  of  the  electrical  dipolar 
moments  of  methyl  chloride,  methylene  dichloride, 
and  chloroform  are  1-9-,  1*5#,  and  0-96X 10'18  c.g.s.u., 
respectively.  R.  A.  Morton. 

Dielectric  constant  of  diatomic  dipolar  gases 
according  to  "wave”  mechanics.  C.  Manne- 
back  (Physikal.  Z.,  1926,  27,  563 — 569). — Theoretical. 
The  Schrodingcr-Born  and  the  Heisenberg-Born 
mechanics  both  lead  to  the  result  that  the  dielectric 
constant  of  an  ideal  diatomic  gas  with  rigid  molecules, 
in  which  the  resulting  electron  impulse  moment  is 
nil  (accounting  for  the  non-existence  of  para¬ 
magnetism  in  the  normal  state  of  the  molecule), 
approaches  the  value  indicated  at  high  temperatures 
by  the  classical  theory  of  Langevin  and  Debye. 
At  the  ordinary  temperature  the  deviations  are  small. 

R.  A.  Morton. 

Fundamental  constants  of  nature.  H.  Collins 
(Chem.  Nev's,  1926,  133,  161 — 162). — A  theoretical 
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summary  of  the  author’s  papers  on  the  relative  volumes 
of  the  elements.  A.  R.  Powell. 

Gyration  of  light  by  multiplet  lines.  C.  G. 

Darwin  (Proc.  Roy.  Soc.,  1926,  A,  112,  314 — 336). — 
A  theoretical  investigation  of  the  dispersive  effect  of 
the  rotation  of  ’polarised  light  by  a  vapour  possessing 
a  multiplet  spectrum  (cf.  this  vol.,  216).  Frenkel's 
treatment  is  considered  to  be  in  error  because  the 
intensity  changes  of  the  Zeeman  lines  were  not  calcu¬ 
lated  (Z.  Physik,  1926,  36,  215;  cf.  this  vol.,  554). 

S.  K.  Tweedy. 

Theory  of  optically  active  isotropic  media. 

V.  Bursian  and  A.  Timorev  (Z.  Physik,  1926,  38, 
475 — 484).- — Bora’s  theory  based  on  a  purely  general 
model  of  a  molecule  needs  expansion  for  the  actual 
optically  active  isotropic  substance.  In  addition  to 
the  periodic  electric  polarisation,  a  mean  periodic 
magnetic  moment  must  be  considered.  Consequently 
a  different  result  for  the  numerical  value  for  the 
rotation  is  obtained,  and  Maxwell’s  equations  satisfy 
the  principle  of  energy.  E.  B.  Ludlam. 

Rotatory  dispersion  of  the  esters  of  lactic 
acid.  II.  Isomeric  butyl  esters.  C.  E.  Wood, 
J.  E.  Such,  and  E.  Scarf  (J.C.S.,  1926,  192S — 1938). 
— Comparison  of  the  optical  rotation  of  ?i-butyl 
Z-lactate  with  its  isomerides  shows  that  isobutyl 
Z-lactate  exhibits  an  increased  rotation,  whilst  the 
tertiary  and  inactive  secondary  esters  exhibit  a 
considerable  decrease.  The  presence  of  two  asym¬ 
metric  carbon  atoms  of  the  same  sign  in  the  molecule 
causes  an  enhanced  rotation,  whereas  a  decrease 
takes  place  when  the  asymmetric  centres  are  of 
opposite  sign,  d-sec. -Butyl  cZ-lactate  shows  anomalous 
rotatory  dispersion.  C.  J.  Still. 

Anomalous  dispersion  of  excited  gases.  R. 
Ladenburg,  H.  Kopfermann,  and  (Frl.)  A.  Carst 
(Sitzungsber.  Preuss.  ■  Akad.  Wiss.  Berlin,  1926, 
255 — 273). — Exact  dispersion  measurements  have 
been  made  in  the  neighbourhood  of  series  lines  of 
electrically  excited  helium,  neon,  mercury  vapour, 
and  hydrogen.  Anomalous  dispersion  was  observed 
in  hydrogen  only  for  currents  above  100  milliamperes, 
but  in  the  others  for  a  fraction  of  a  milliampere.  It 
was  most  evident  in  the  s — j>  lines  of  neon  lying  in  the 
yellowish-red,  and  in  the  lines  5876  and  6678  of 
helium  and  5461  A.  of  mercury.  The  dependence  of 
anomalous  dispersion  on  current  strength,  pressure, 
and  temperature  has  been  studied.  The  relative 
value  A  of  the  probability  of  transformation  of  the 
excited  states  for  certain  combinations  has  been 
determined,  and  also  the  p- value,  and  calculation  has 
been  made  of  the  number  of  atoms  in  the  s-states  of 
neon  and  of  the  absolute  value  of  A.  M.  S.  Burr. 

Electric  double  refraction  in  colloids.  Y. 
Bjornstahl  (Phil.  Mag.,  1926,  [vii],  2,  701 — 732). — 
Measurements  of  the  electric  double  refraction  in 
mercury,  gold,  and  sulphur  hydrosols  are  described. 
The  Kerr  effect  in  all  these  sols  is  negative,'  whilst  for 
pure  water  it  is  positive.  In  the  case  of  gold  sols, 
at  least,  the  phase  difference  approaches  saturation 
with  increasing  intensity  of  the  electric  field.  It  is 
concluded  that  the  approach  to  saturation  is  accom¬ 


panied  by  an  approach  to  completion  of  the  orient¬ 
ation  of  the  particles  in  the  electric  field. 

A.  E.  Mitchell. 

Spectro-cbemistry  of  compounds  containing 
nitrogen.  II.  K.  von  Auwers  and  W.  Ernst 
(Z.  physikal.  Chem.,  1926,  122,  217—249;  cf.  A., 
1925,  ii,  847). — Densities  and  refractivities  are  recorded 
for  pyrazoles,  fsooxazoles,  oxazoles,  thiazoles,  iso- 
thiazoles,  and  glyoxalines.  With  all  the  unsaturated 
heterocyclic  compounds  so  far  examined,  the  closing 
of  the  ring  involves  a  reduction  in  the  refraetivity  and 
dispersive  power  to  such  an  extent  that  the  usual 
optical  effect  of  double  linkings  does  not  appear. 
Such  optical  depression  may  be  reduced  or  even 
converted  into  exaltation  by  substituents.  The 
pronounced  optical  sensitivity  of  nitrogen  makes  the 
analysis  of  the  available  data  extremely  difficult,  but 
in  a  few  cases  at  least,  c.g.,  the  pyrazoles,  certain 
relations  between  structure  and  optical  properties 
emerge.  R.  Cuthill. 

Birefringence  of  crystalline  carbonates, 
nitrates,  and  sulphates.  C.  V.  Raman  (Nature, 
1926, 118,  264 — 265). — The  observation  that  the  light 
scattered  by  dust-free  nitric  acid  is  nearly  unpolarised, 
whilst  that  from  concentrated  or  aqueous  sulphuric 
acid  is  nearly  completely  polarised,  supports 
Bragg’s  explanation  (A.,  1924,  ii,  373;  1925,  ii,  92) 
of  the  strong  birefringence  exhibited  by  the  crystalline 
carbonates  and  nitrates.  A.  A.  Eldridge. 

Rotation  of  molecules.  D.  M.  Dennison 
(Physical  Rev.,  1926,  [ii],  28,  318 — 333).— Mathe¬ 
matical.  The  application  of  Heisenberg’s  new  theory 
of  quantum  mechanics  to  the  system  of  a  particle 
moving  in  a  plane  at  a  fixed  distance  from  a  centre 
is  reconsidered  from  the  point  of  view  of  a  system 
involving  a  restraint,  and  is  extended  to  a  particle 
moving  in  space  at  a  fixed  distance  from  a  centre,  and 
to  the  motion  of  molecules  having  an  axis  of 
symmetry.  A.  A.  Eldridge. 

Atomic  volumes  of  carbon  and  hydrogen. 
W.  F.  Short  (Nature,  1926,  118,  445). — Ingold’s 
value  (115-3°)  for  the  angle  between  the  carbon  to 
carbon  valencies  in  a  polymethylene  chain  (J.C.S., 
1921,  119,  305)  is  criticised;  the  value  116°  34'  is 
deduced,  the  ratio  of  the  atomic  volumes  of  carbon  and 
hydrogen  being  taken  as  4  :  1.  A.  A.  Eldridge. 

Atomic  numbers  and  the  properties  of  ions 
in  the  crystal  lattice.  III.  The  metallic  state. 

A.  F.  Scott  (J.  Physical  Chem.,  1926,  30,  1009 — 
1030  ;  cf.  this  vol.,  662).— The  relationship  connecting 
the  distance  between  ions  in  the  crystal  lattice  of  a 
metal  and  the  chemical  forces  of  the  element  is  con¬ 
sidered  in  an  attempt  to  correlate  more  closely  the 
qualitative  relationships  existing  between  the  chemical 
and  physical  properties  of  the  elements.  It  is  con¬ 
cluded  that :  (a)  the  lattice  distance  varies  linearly 
with  the  constraint,  k,  acting  on  the  valency  electron, 
which  is  a  measure  of  the  forces  of  chemical  affinity ; 
(6)  the  relation  between  k  and/,  the  constraint  acting 
on  the  outer  group  of  electrons  of  an  ion  (this  vol., 
662),  is  also  linear  and  possibly  represents  a  condition 
necessary  for  the  existence  of  a  crystal  lattice ; 
(c)  the  effect  of  changes  in  the  nuclear  charge  on  / 
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is  uniform  for  different  series  of  isoelectronic  ions. 
Evidence  is  also  advanced  for  the  view  that  the 
valency  electrons  in  a  crystal  are  not  “  free  ”  in  the 
classical  sense,  but  remain  as  integral  components  of 
individual  atoms  and,  further,  the  determining  factors 
in  group  properties  lie  in  the  characteristics  of  ions 
as  well  as  in  the  number  of  valency  electrons. 

L.  S.  Theobald. 

Electronic  structure  of  the  elements  based 
on  their  chemical  properties.  H.  Lux  (Z.  angew. 
Chem.,  1926,  39,  953 — 955). — From  a  consideration 
of  the  stability  of  the  oxides  of  the  elements,  it  is 
shown  that  in  groups  II — VIII  of  the  periodic  system 
two  valency  electrons  must  have  elliptical  nx  orbits 
and  the  number  having  more  or  less  circular  n2  orbits 
increases  from  0  to  6.  As  the  atomic  number  increases, 
the  charge  on  the  nucleus  also  increases  and  causes  the 
n1  orbits  to  become  more  elliptical  and  the  valency 
electrons  on  these  orbits  to  become  more  firmly 
bound ;  hence  the  stability  of  the  highest  oxide3  of 
these  elements  is  reduced  and  the  oxide  corresponding 
with  a  valency  reduction  of  2  is  the  most  stable. 
This  is  particularly  marked  in  group  III ;  boric 
anhydride  and  alumina  are  very  stable,  indium  has 
an  unstable  monoxide  and  a  fairly  stable  trioxide, 
and  thallium  a  very  stable  monoxide  and  an  unstable 
trioxide.  These  and  other  chemical  considerations 
substantiate  Stoner’s  grouping  of  the  electrons, 
arrived  at  by  purely  physical  methods  (cf.  A.,  1925, 
ii,  85).  A.  It.  Powell. 

Crystal  structure  and  chemical  constitution 
of  basic  beryllium  acetate  and  its  homologates. 
G.  T.  Morgan  and  W.  T.  Astbury  (Proc.  Roy.  Soc., 
1926,  A,  112,  441 — 448). — The  crystal  structures  of 
the  basic  acetate,  isobutyrate,  n-butyrate,  and  pivalate 
of  beryllium  were  investigated  by  X-ray  methods 
(cf.  Morgan  and  Bragg,  ibid.,  1923,  A,  104,  437). 
The  acetate  crystals  belong  to  the  space-group  T},. 
The  pivalate  forms  -monoclinic  crystals  (m.  p.  163°; 
d  1-05)  of  bipyramidal  habit,  having  a  nearly  ortho¬ 
rhombic  face-centred  cell  containing  8  molecules 
and  of  dimensions  :  o=19-3,  5  =  12-4,  c=35-4  A.,  (3= 
91®  21'.  The  space-group  is  either  C*  or  CS*,  probably 
the  former.  The  acetate  and  pivalate  have  similar 
structures;  the  differences  can  be  attributed  to  the 
replacement  of  the  -Me  group  by  the  -CMe3  group, 
which  probably  cannot  be  arranged  in  a  dyad  axis, 
so  that  the  four  trigonal  axes  present  in  the  acetate 
are  not  apparent  in  the  pivalate.  A  complete  change 
in  crystal  type  occurs  on  passing  to  the  isobutyrate, 
which  has  a  triclinic  pinakoidal  unit.  The  n-butyrate 
crystals  were  unsuitable  for  complete  A -ray  investig¬ 
ation.  S.  K.  Tweedy. 

Relative  intensities  of  reflexion  of  X-rays  from 
the  principal  atomic  planes  of  powdered  sodium 
chloride.  L.  Harris,  S.  J.  Bates,  and  D.  A. 
MacInnes  (Physical  Rev.,  1926,  [ii],  28,  235 — 239). — - 
Measurements  of  the  relative  intensities  of  reflexion 
of  the  a-doublet  of  characteristic  molybdenum  X-rays 
(a)  filtered,  and  (6)  reflected  from  a  calcitc  crystal, 
from  powdered  sodium  chloride  give  results  in  agree¬ 
ment  with  those  of  Bragg,  James,  and  Bosanquet 
(A.,  1921,  ii,  477)  as  corrected  for  “  extinction.” 

A.  A.  Eldridge. 


Crystal  structure  of  olivine.  W.  L.  Bragg  and 
G.  B.  Brown  (Z.  Krist.,  1926,  63,  538 — 556). — An 
olivine  having  the  composition  9MgSi04,Fe2Si04  has 
been  examined  by  the  spectrometer  and  rotation 
methods.  There  are  4  molecules  to  the  cell,  space- 
group  I’P,  a=4-755,  6=10-21,  c=5-985  A.  The 
arrangement  of  the  atoms  resembles  that  of  chryso- 
beryl.  Co-ordinates  are  given  for  the  magnesium, 
silicon,  and  oxygen  atoms.  The  last-named  stand 
very  nearly  in  the  close-packed  hexagonal  arrange¬ 
ment.  Each  silicon  atom  is  surrounded  tetrahcdrally 
by  four  oxygen  atoms,  between  which  there  is  a 
minimum  distance  of  2-3 — 2-7  A.  W.  A.  Casi’arl 

Parameters  in  crystal  structure.  [Structure 
of]  mercurous  halides.  R.  J.  Havighurst  (J. 
Amer.  Chem.  Soc.,  1926,  48,  2113— 2125).— The 
formulas  hitherto  proposed  for  calculating  the  inten¬ 
sities  of  X-ray  reflexion  for  a  crystal  powder  are 
shown  to  be  unsatisfactory  owing  to  the  uncertain 
value  of  the  structure  factor,  which  is  usually  calcu¬ 
lated  on  the  invalid  assumption  that  the  atomic 
structure  factors  of  the  component  atoms  vary 
similarly  with  the  angle  of  reflexion.  Another  method 
of  determining  crystal  parameters  is  described  based 
on  the  fact  that  the  distribution  density  of  diffracting 
power  (“  electron  density  ”)  may  be  represented  by 
a  Fourier  series  (Allison  and  Duane,  A.,  1925,  ii,  930), 
the  coefficients  of  which  may  be  evaluated  from  the 
measured  reflexion  intensities.  The  method  is  illus¬ 
trated  by  an  application  to  the  mercurous  halides  for 
which  m = 0 ■  1 1 6  and  *,'=0-347,  the  unit  cell  containing 
2  molecules  and  having  mercury  atoms  at  (0,  0,  u ; 
0,0 ,  u;  l,  i,  i-t -u;  |,  £,  \—u),  and  halogen  atoms 
at  (0,  0,  v;  0,  0,  v;  I,  |,  \-\-v,  i—v). 

S.  K.  Tweedy. 

Crystal  structure  of  bivalent  chlorides.  G. 
Bruni  and  A.  Ferrari  (Atti  R.  Accad.  Lincei,  1926, 
[vi],  4,  10 — 13). — Laue  photographs  for  magnesium, 
manganous,  and  cadmium  chlorides  show  that  these 
have  a  rhombohedral  structure  with  axial  ratios 
2-45,  2-34,  and  2-20,  respectively  (cf.  this  vol.,  236). 
Zinc  chloride,  examined  by  the  Debye  method,  has 
probably  a  rhombohedral  cell  of  2  molecules,  axial 
ratio  2-36,  a— 5-27  A.,  d^  3-10,  or  a  hexagonal  cell, 
a1=3-77,  cx=8-90  A.  E.  W.  Wignall. 

[Crystal]  structure  of  manganous  oxide.  C. 

Fontana  (Gazzetta,  1926,  56,  396 — 397). — The 
determinations  of  Levi  (A.,  1924,  ii,  862)  are  repeated, 
using  a  chromium  instead  of  a  copper  anticathode, 
with  the  improved  results  :  for  >.,,=2-287,  a— 4-409  A. 
and  <ici!c.=5-429 ;  for  A|3=2-0S0,  a=4-407  A.  and 
d^= 5-436.  E.  W.  Wignall. 

Change  of  crystal  structure  of  some  salts 
when  crystallised  from  silicic  acid  gel.  Struc¬ 
ture  of  silicic  acid  gel.  H.  A.  Fells  and  J.  B. 
Firth  (Proc.  Roy.  Soc.,  1926,  A,  112,  468-^474).— 
The  separation  of  sodium  chloride,  bromide,  iodide, 
and  nitrate  crystals  from  silicic  acid  gels  occurs 
usually  in  the  form  of  blades  with  a  straight  fibrous 
habit.  The  fibres  are  flexible  and  somewhat  elastic. 
X-Ray  examination  of  the  sodium  chloride  crystals 
showed  them  to  be  of  cubic  structure.  Transverse 
and  longitudinal  cleavages  are  present ;  the  former 
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are  inclusions,  probably  bubbles,  and,  being  parallel 
to  the  cube,  indicate  that  the  needles  are  elongated 
parallel  to  the  cubic  axis.  The  longitudinal  cleavages 
are  negative  crystals.  Sodium  bromide  crystallised 
in  six-sided  prisms  elongated  parallel  to  the  principal 
axis  and  showing  a  perfect  basal  cleavage.  Aniline 
and  toluene  hydrochlorides  yielded  distorted  plates, 
but  no  distortion  occurred  in  the  case  of  sodium 
tartrate.  The  results  are  considered  to  support  a 
capillary  structure  for  silicic  acid  gels,  the  pores  being 
centres  of  crystal  growth,  which  is  controlled  by  the 
continuous  accumulation  of  salt  at  the  pore. 

S.  K.  Tweedy. 


Crystal  structure  of  ruthenium  and  osmium. 

G.  R.  Levi  and  R.  Haardt  (Gazzctta,  1926,  56, 
369—375;  cf.  Hull,  A.,  1922,  ii,  624).— X-Ray 
photographs,  photomierometer  curves,  and  tabulated 
data  are  given  for  powders  of  ruthenium  and  of 
osmium  (cf.  this  vol.,  693).  For  the  close-packed 
hexagonal  lattice  a=2-680,  c=4-261  A.,  axial  ratio 
1-59,  for  ruthenium,  and  a=2-714,  c=4-316  A.,  axial 
ratio  1-59,  for  osmium  are  found,  giving  12-71 
and  22-98,  respectively,  somewhat  higher  than 
observed  values.  The  structure  is  the  same  whether 
or  not  the  metals  are  cooled  slowly  after  the  initial 
heating  at  1050°.  E.  W.  Wignall. 


Lattice  structure  of  calcium  chromate.  K. 

Herrmann,  M.  Hosenfeld,  and  N.  Schonfeldt 
(Wiss.  Veroff.  Sieniens-Konz.,  1926,  5,  119 — 127). — 
The  lattice  structure  of  calcium  chromate,  forming 
rhombic  bipyramidal  crystals,  has  been  determined. 
The  crystal  unit  contains  4  molecules,  a— 7-45, 
5=10-3,  c=5-88  A.  The  most  probable  space-group 
is  .BJ*,  and  symmetry  C{.  The  parameters  of  the 
molecules  are  (£,  b  0 ;  f ,  £,  0  ;  b  f,  0 ;  f,  f,  0)  or 

(b  4>  §  1  4>  4>  k  j  ii  4>  2  i  4>  f 


*  *,  *)■ 


C.  J.  Smithells, 


Crystal  structure  of  cobaltous  oxide  and 
hydroxide.  G.  Natta  and  A.  Reina  (Atti  R. 
Accad.  Lincei,  1926,  [vi],  4,  48 — 54). — Cobaltous 
oxide  is  of  the  sodium  chloride  type  with  4  molecules 
to  the  cell;  a= 4-22  A.,  from  which  the  diameter  of 
the  Co++  ion  is  2-92  A.,  6-62,  agreeing  well  with  the 

value  found  for  the  sample  used.  Cobaltous  hydr¬ 
oxide  has  a  uniaxial  rhombohcdral  structure  (cf. 
De  Schulten,  A.,  1889,  1114),  the  unit  cell  of  one 
molecule,  of  the  brucite  type,  having  co-ordinates 
Co  (0,  0,  0),  0  (jf,  b  u),  (J,  §,  u),  where  u  is  { — J,  and 
dimensions  o=3-19,  c=4-66  A.  Hydroxides  of 
cobalt  and  nickel  precipitated  together  give  lines 
intermediate  between  those  of  the  pure  substances, 
a  proof  that  they  are  isomorphic.  E.  W.  Wignall. 

X-Ray  examination  of  metallic  hydrides. 
Copper  hydride.  A.  Quilico  (Atti  R.  Accad. 
Lincei,  1926,  [vi],  4,  57 — 62 ;  cf.  Muller  and  Bradley, 
this  vol.,  889). — X-Ray  photograms  of  preparations 
by  various  methods  fail  to  indicate  the  existence  of 
copper  hydrides.  The  action  of  hydrogen  on  heated 
copper  or  cupric  oxide,  and  that  of  zinc  on  an  acid 
copper  sulphate  solution,  gives  products  consisting  of 
copper  with  a  small  quantity  of  occluded  hydrogen. 
The  reduction  of  copper  sulphate  by  hypophosphorous 
acid  gives  below  40°  a  black  substance  consisting  of 


amorphous  copper  with  varying  amounts  of  occluded 
hydrogen ;  at  about  70°,  mainly  cuprous  oxide 
containing  occluded  hydrogen ;  and  at  the  b.  p., 
copper  either  alone  or  mixed  with  cuprous  oxide. 

E.  W.  Wignall. 

Crystal  structure  of  tiemannite  and  color- 
adoite.  W.  F.  de  Jong  (Z.  Krist.,  1926,  63,  466 — 
472). — From  X-ray  rotation  photographs,  with  special 
reference  to  intensities,  it  is  concluded  that  these 
minerals  crystallise  like  sphalerite  in  space-group 
For  tiemannite  d100=6-04  A.,  whence  d=8-41  and 
distance  Hg — Se=2-62  A.  For  coloradoite  d100= 
6-43  A,  whence  d=8-20  and  distance  Hg — Te=2-78  A. 

W.  A.  Caspari. 

Crystal  structure  of  telluric  acid.  L.  M. 

Kirkpatrick  and  L.  Pauling  (Z.  Krist.,  1926,  63, 
502 — 506). — The  cubic  modification  of  Te(OH)6, 
crystallising  in  oetahedra,  has  been  examined  by  the 
spectrometer  and  Laue  methods.  The  lattice  is 
found  to  be  face-centred,  with  d100= 15-48  A.  The 
Laue  photograph  results  indicate  Ol  as  space-group. 

W.  A.  Caspari. 

Micro-structure  of  mercury.  W.  Rosenhain 
and  A.  J.  Murphy  (Nature,  1926,  118,  261). — A 
photograph  showing  the  typical  micro-structure  of 
solid  mercury  is  reproduced.  A.  A.  Eldridge. 

Morphology  of  graphite.  J.  Brunner  and 
H.  Hammerschmid  (Z.  anorg.  Chem.,  1926,  155, 
255 — 256). — In  incomplete  combustion  of  laminated 
graphite  numerous  regular  hexagons  are  seen  with 
the  microscope,  indicating  an  uptake  of  oxygen 
according  to  a  certain  orientation.  In  graphite,  the 
carbon  atoms  lie  in  planes,  and  in  each  plane  are 
arranged  in  regular  hexagons ;  the  planes  lie  so  that 
the  middle  of  a  hexagon  side  coincides  with  the  angle 
of  the  next.  That  this  structure  explains  the 
phenomena  observed  when  graphite  is  burnt  is  proved 
by  microscopic  comparison  of  partly  burnt  crystalline 
and  amorphous  graphite.  In  the  latter  case,  no 
orientation  is  observed.  M.  Carlton. 

Structure  and  isotrimorphism  of  the  tervalent 
metallic  acetylacetones.  W.  T.  Astbury  (Proc. 
Roy.  Soc.,  1926,  A,  112,  448— 467).— X-Ray  investig¬ 
ation  of  ten  metallic  acetylacetones  shows  that  the 
a-acetylacetones  are  monoclinic-prismatic  crystals  of 
space-group  C\>„  (3-acetylacetones  are  rhombic- 
pyramidal  crystals  of  space-group  Clc,  both  types 
containing  4  molecules  per  unit  cell,  and  y-acetyl- 
acetones  are  rhombic-pyramidal  crystals  of  space- 
group  Clc  with  4  groups  of  4  molecules  in  each  cell ; 
none  of  the  three  forms  is  pseudo-hexagonal.  The 
nature  of  the  isotrimorphism  exhibited  by  the  crystals 
is  explained  from  the  results,  which  also  confirm  the 
assumptions  that  the  univalent  acetylacetone  radical 
in  these  compounds  is  a  chelate  grouping  functioning 
in  the  co-ordinated  complex  as  a  two-fold  associated 
unit,  and  that  3  such  groups  are  arranged  sym¬ 
metrically  around  the  central  tervalent  atom  (cf. 
Morgan  and  Moss,  J.C.S.,  1914,  105,  189). 

S.  K.  Tweedy. 

[X-Ray  analyses.  II.]  V.  M.  Goldschmidt 
(Z.  physikal.  Chem.,  1926,  122,  250 — 253). — A 
criticism  of  Gunther  and  Wilcke’s  analysis  of  a 
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gadolinite  (this  vol.,  663)  on  the  ground  that  in 
analysis  by  X-ray  spectroscopy  the  possibility  of  a 
line  of  a  particular  element  being  reinforced  by  the 
coincidence  with  it  of  a  line  of  another  element  must 
be  taken  into  account.  R.  Cothill. 

[X-Ray  analyses.  II.]  P.  Gunther  and  G. 
Wilcke  (Z.  physikal.  Chem.,  1926,  122,  254 — 256). — 
A  reply  to  Goldschmidt  (cf.  preceding  abstract). 

R.  Cutiiill. 

Parallelism  between  the  phenomena  of  mag¬ 
netostriction  and  magnetic  hysteresis  in  nickel. 

B.  Wwedenski  and  J.  Simanov  (Z.  Physik,  1926, 

38,  202 — 214). — A  nickel  wire  of  0-5  mm.  diameter 
was  suspended  from  a  lever,  passed  through  the 
vertical  core  of  an  electromagnet,  and  stretched  by 
a  weight.  The  striction  curves  as  a  function  of  the 
applied  tensile  stress  follow  the  same  course  as  the 
hysteresis  curves,  and  it  is  concluded  that  they  are 
related.  There  is  no  simple  parallelism  between 
magnetostriction  and  magnetisation,  remanence,  or 
coercitive  force.  The  hysteresis  curves  as  a  function 
of  the  strength  of  field  have  a  quite  different  course 
from  those  of  striction.  E.  B.  Ludlam. 

Distortion  of  iron  crystals.  G.  I.  Taylor  and 

C.  E.  Elam  (Proc.  Roy.  Soc.,  1926,  A,  112,  337 — 
361). — Experiments  on  the  stretching  and  compression 
of  single  iron  crystals  are  described  (cf.  Taylor  and 
Barren,  ibid.,  A,  111,  529).  Unlike  other  metals, 
the  iron  particles  adhere  along  a  certain  crystallo¬ 
graphic  direction,  so  that  the  resulting  distortion 
resembles  that  of  a  collection  of  rods  sliding  over 
one  another  in  groups  of  irregular  cross-section.  The 
slip  lines  apparent  on  the  crystal  surface  are  the 
traces  of  these  groups  in  the  surface.  When  the 
distortion  is  a  uniform  shear,  the  groups  stick  together 
in  the  form  of  plates  of  irregular  thickness,  which 
are  more  or  less  parallel  to  the  plane  of  slip  and  have 
no  immediate  directional  relationship  with  the  crystal 
axes.  This  theory  requires  that  the  slip  lines  in  a 
crystal  section  parallel  to  the  direction  of  slip  should 
be  all  straight ;  experiment  confirmed  this  prediction. 

S.  K.  Tweedy. 

Pure  zinc  at  normal  and  elevated  temperatures. 
J.  R.  Freeman,  jun.,  F.  Sillers,  jun.,  and  P.  Brandt 
(U.S.  Bur.  Standards  Sci.  Paper  522,  1926,  20,  661 — 
695). — The  properties  of  pure  cast  zinc  (99-997%) 
were  studied  from  the  ordinary  temperature  to  the 
m.  p.  No  evidence  of  any  allotropic  modifications 
was  found  (cf.  Bingham,  B.,  1920,  660a).  The  follow¬ 
ing  values  were  obtained  for  cast  metal :  coefficient 
of  linear  expansion  from  20°  to  100°  0-0000395, 
Brinell  hardness  31,  decreasing  to  6-5  at  200°,  tensile 
strength  4000  lb./sq.  in.,  d  7-131.  X-Ray  measure¬ 
ments  showed  no  change  in  structure  between  20° 
and  the  m.  p.  The  length  of  the  side  of  the  elementary 
prism  is  2-65  A.,  7-19.  Strain-free  cast  zinc 

does  not  recrystallise  on  annealing  up  to  390°.  Three 
types  of  fracture  were  obtained  in  tensile  tests 
depending  on  the  temperature  :  20 — 100°  brittle, 

100 — 220°  oblique,  220 — 350°  wedge.  These  are  ex¬ 
plained  with  reference  to  stages  in  recrystallisation 
and  the  development  of  a  preferred  orientation  in 
the  stressed  specimens.  C.  J.  Smithells. 


Behaviour  of  single  crystals  of  aluminium 
under  reversed  torsional  stresses.  H.  J.  Gough, 
S.  J.  Wright,  and  D.  Hanson  (Inst.  Metals,  July, 
1926,  advance  copy,  16  pp. ;  cf.  this  vol.,  666). — 
Single  crystals  of  aluminium  are  subjected  to  alter¬ 
nating  torsional  stressing.  The  resulting  distortion 
under  this  complex  type  of  straining  action  is  observed 
using  slip-band  measurements,  and  is  related  to  the 
atomic  spacing  by  means  of  X-ray  analysis.  The 
observed  system  of  slip  bands  is  shown  to  be  in 
agreement  with  the  simple  law  that  slip  is  confined 
at  any  point  of  the  surface  of  the  crystal  to  one  of 
the  octahedral  planes,  and  in  the  direction  of  the 
most  highly  stressed  principal  lines  of  atoms.  The 
progressive  hardening  during  a  long  endurance  test 
is  studied,  and  the  phenomena  attending  the  last 
stages  of  the  test  are  isolated  from  those  of  the  earlier 
stages.  It  is  shown  that  no  slip  occurs  in  the  stages 
immediately  preceding  fracture.  Some  quantitative 
data  on  hardening  are  deduced  from  ball  indentation 
tests  on  cross-sections  of  the  specimens. 

C.  J.  Smitiiells. 

Deformation  of  tungsten  crystals.  C.  J. 
Smithells,  H.  P.  Rooksry,  and  W.  R.  Pitkin  (Inst. 
Metals,  July,  1926,  advance  copy,  9  pp.). — When 
metals  are  rolled  or  drawn,  the  crystal  fragments 
tend  to  take  up  a  definite  orientation  with  respect 
to  the  direction  of  working.  It  is  shown  that  the 
same  effect  is  produced  during  the  swaging  of  tungsten 
rods.  The  micro-structure  and  X-ray  diffraction 
pattern  at  various  stages  in  the  swaging  of  tungsten 
rods  have  been  examined  with  a  view  to  understand 
the  mechanism  by  which  this  “  preferred  ”  orientation 
is  attained.  When  large  crystals  are  deformed,  they 
are  first  broken  up  into  fragments  with  random 
orientation.  It  is  shown  that  the  percentage  reduc¬ 
tion  necessary  to  develop  a  given  degree  of  preferred 
orientation  is  less  the  liner  the  original  grain  size. 
The  results  are  discussed  in  connexion  with  Goucher’s 
work  on  the  deformation  of  tungsten  single  crystals 
(A.,  1924,  ii,  818).  It  is  suggested  that  the  size  of 
the  crystal  fragments,  rather  than  the  amount  of 
work  done,  determines  their  ability  to  assume  the 
preferred  orientation.  C.  J.  Smithells. 

Determination  of  the  mol.  wt.  of  fatty  acids. 
M.  Trautz  and  W.  Moschel  (Z.  anorg.  Chem.,  1926, 
155,  13 — 20). — Determinations  of  the  mol.  wt.  of  the 
five  lowest  fatty  acids  by  the  Beckmann  cryoscopic 
method  in  benzene  and  nitrobenzene  solution  give 
values  varying  from  two  to  three  times  the  normal 
value,  no  definite  constant  being  obtained.  Vapour- 
density  measurements  were  of  no  value  with  formic 
acid  owing  to  its  decomposition,  but  with  the  next 
four  acids  almost  exactly  dimeric  equivalents  were 
obtained  and  dimeric  heats  of  13 — 18  cal.  The  step- 
rule  was  not  followed,  but  there  were  indications  of 
it  in  cryoscopic  measurements  with  nitrobenzene. 

M.  Carlton. 

Electrical  conductivity  of  liquid  cyanogen 
bromide.  G.  Glockler  (Proc.  Nat.  Acad.  Sci., 
1926,  12,  522 — 523). — According  to  the  theory  of 
“  pseudo-atoms  ”  put  forward  by  Grimm  (A.,  1925, 
ii,  1123),  the  cyanogen  radical  resembles  sodium,  and 
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hence  fused  cyanogen  halides  should  conduct  elec¬ 
tricity.  This  is  found  to  be  the  case,  the  specific 
conductance  of  liquid  cyanogen  bromide  at  55°  being 
0  02  mho/cm.  cube.  Observations  on  the  electrolysis 
in  a  cell  with  platinum  electrodes  are  recorded. 

J.  S.  Cabter. 

Dual  theory  of  metallic  conduction.  E.  H. 
Hall  (Physical  Rev.,  1926,  [ii],  28,  392-417).— The 
theory  is  considered  in  relation  to  the  Peltier  effect 
within  metallic  crystals,  the  Volta  effect,  Richardson’s 
formula  for  thermionic  emission,  and  the  “  equation  ” 
connecting  the  Peltier  and  Volta  effects.  A  theory 
of  heat  conduction  is  derived,  and  the  effect  of  high 
pressure  on  the  characteristic  constants  of  metals  is 
considered.  Generally,  compression  of  a  metal  re¬ 
duces  the  latent  heat  of  the  ionisation  process  within 
it,  and  increases  the  ratio  of  free-electron  conductivity 
-to  total  electric  conductivity.  The  evidence  supports 
the  suggestion  that  the  free  electrons  may  pass 
through,  and  not  necessarily  between,  the  atoms  in 
their  progress  through  a  metal.  Possibly,  in  the 
superconductive  state,  the  distinction  between  “  free  ” 
and  “  associated  ”  electrons  disappears. 

A.  A.  Eldridge. 

Temperature  relations  of  photoelectric  emis¬ 
sion  and  thermionic  emission  of  electrons. 
E.  H.  Hall  (Proc.  Nat.  Acad.  Sci.,  1926,  12,  486— 
488 ;  cf.  preceding  abstract). — The  total  work  done 
against  resisting  forces  in  the  photo-electric  emission 
of  electrons  is  practically  independent  of  temperature. 
This  is  not  the  case  with  thermionic  emission. 

J.  S.  Cabter. 

Electrical  and  photo-electric  properties  of 
thin  films  of  rubidium  on  glass.  H.  E.  Ives 
and  A.  L.  Joknsrud  (Astrophys.  J.,  1925,  62,  309 — 
.319). — An  invisible  film  of  rubidium,  spontaneously 
deposited  on  a  glass  surface  in  an  exhausted  cell,  is 
an  electrical  conductor  (for  a  plate  19x40  mm.  the 
resistance  was  1-3  X 108  ohms)  and  is  photo-electrically 
active.  In  the  dark,  the  resistance  is  ohmic,  but  on 
illumination  it  is  decreased  on  account  of  the  added 
current  formed  by  the  liberated  photo-electrons  under 
a  potential  gradient.  A.  A.  Eldridge. 

Electrical  polarity  of  molecules.  C.  V.  Ram  ax 
and  K.  S.  Krishnan  (Nature,  1926,  118,  302). — 
Electrically  polar  molecules  generally  exhibit  a  Kerr 
■effect  which  is  very  large  in  relation  to  their  optical 
anisotropy,  indicating  that  the  orientative  action  of 
the  field  on  the  molecule  is  in  such  cases  chiefly  due 
to  the  permanent  electric  doublet  present  in  it.  The 
permanent  electric  moment  can  be  calculated  for 
molecules  having  an  axis  of  optical  symmetry  to 
which  the  electric  doublet  is  parallel  or  is  inclined  at 
a  known  angle;  thus  for  hydrogen  chloride  the 
moment  is  1-06  or  1-04  XlO'18  e.s.u.,  according  as 
the  orientative  couple  or  the  induced  doublet  is  not, 
or  is,  taken  into  account.  A.  A.  Eldridge. 

Thermomagnetic  and  galvanomagnetic  effects 
in  arsenic.  N.  C.  Little  (Physical  Rev.,  1926,  [ii], 
28,  41S — 422). — The  following  coefficients  (in  absolute 
e.m.u.  at  20°)  are  recorded  :  specific  resistance,  4-60  X 
104;  thermal  conductivity,  3-6Sxl06;  Peltier  heat 
against  lead,  3-80 XlO5;  Thomson  heat,  3-33 XlO3; 


Hall  coefficient,  4-52  X 10'2 ;  Nernst  coefficient,  2-25  X 
10~3 ;  Ettingshausen  coefficient,  1-75X10'7;  Righi- 
Leduc  coefficient,  4-15 XlO"7.  The  results  are  com¬ 
pared  with  Bridgman’s  corresponding  values  for  anti¬ 
mony  and  bismuth.  The  temperature  cofficient  of 
resistance  is  0-00435  per  1°  and  the  thermal  E.M.F. 
against  copper  is  -p(7-9If+0-05R2)  X  10‘B  volt  between 
0°  and  170°.  None  of  the  coefficients  varies  with 
the  strength  of  the  magnetic  field.  When  the  plate 
of  arsenic  was  subjected  to  a  temperature  gradient 
of  10°  per  cm.,  a  field  of  8000  gauss  caused  a  fall  in 
temperature  of  0-4°.  The  value  of  the  coefficient, 
provisionally  defined  by  the  equation  :  temperature 
change = coefficient  X  (temperature  gradient)2  X  (field 
strength)3,  is  for  arsenic  —6-25x10' 10  at  20°. 

A.  A.  Eldridge. 

Magnetic  analysis  of  hydroxides.  (Mlle.)  S. 
Veil  (Rev.  Scient.,  1926,  64,  8 — 10;  from  Chem. 
Zentr.,  1926,  I,  2220). — The  magnetic  properties  of 
ferric  hydroxide  are  largely  dependent  on  the  method 
of  preparation  and  the  oxide  obtained  on  calcination 
is  usually  much  less  magnetic  than  the  original 
hydroxide.  If  the  precipitated  hydroxide  is  heated 
with  water  in  sealed  vessels  at  high  temperatures,  a 
brick-red,  less-hydrated,  strongly  magnetic  product 
is  obtained,  which  does  not  lose  its  magnetic  properties 
on  ignition.  The  product  is  soluble  only  in  hot  con¬ 
centrated  hydrochloric  acid.  Reprecipitation  with 
ammonia  and  repetition  of  the  heating  process  cause 
a  further  increase  in  magnetic  properties.  Continued 
repetition  leads  to  a  product  which  is  about  thirty 
times  as  magnetic  as  the  original  hydroxide.  The 
reverse  is  true  of  chromium  hydroxide,  the  magnetic 
properties  of  which  appear  to  fall  to  a  lower  limiting 
value  on  repeated  precipitation  from  hot  solutions. 
The  magnetic  character  of  cupric  hydroxide  is  inde¬ 
pendent  of  temperature  and  of  the  conditions  of 
precipitation.  Nickelous  hydroxide  from  cold  solu¬ 
tions  is  about  six  times  as  magnetic  as  the  correspond¬ 
ing  oxide.  On  treatment  with  hot  water  and  repre¬ 
cipitation,  the  hydroxide  becomes  less  magnetic, 
whilst  the  magnetic  properties  of  the  corresponding 
oxides  reach  a  maximum  and  then  decrease.  Nickelic 
hydroxide  behaves  similarly.  Nickelous  hydroxide 
in  contact  with  solutions  of  hydrogen  peroxide  becomes 
continually  less  magnetic  as  the  peroxide  decomposi¬ 
tion  proceeds.  The  magnetic  properties  of  the  corre¬ 
sponding  oxides  pass  through  a  maximum  value. 

J.  S.  Carter. 

Polishing  of  surfaces.  J.  M.  Macaulay  (Nature, 
1926,  118,  339). — It  is  suggested  that  in  the  process 
of  polishing,  surface  layers  of  molecules  are  really 
melted  by  the  communication  to  them  of  heat  vibra¬ 
tions.  A.  A.  Eldridge. 

Specific  heats  of  silver  and  diamond  in  the 
region  of  high  temperatures.  A.  Magxus  and 
A.  Hodler  (Ami.  Physik,  1926,  [iv],  80,  808 — 822). — 
The  mean  specific  heats  of  silver  and  of  diamond  have 
been  measured  between  the  ordinary  temperature 
and  a  temperature  extending  from  500°  to  900°.  On 
the  basis  of  the  results  the  true  atomic  heat  of  silver 
is  satisfactorily  expressed  by  a  formula  employing 
three  constants.  The  more  complicated  results  for 
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diamond  require  an  expression  containing  at  least 
five  constants.  If  Cp  (diamond)  is  reduced  to  Gv 
and  the  values  are  compared  with  those  calculated 
from  Debye’s  theory  (A.,  1912,  ii,  1134),  when  the 
characteristic  temperature  is  taken  as  1909°  satis¬ 
factory  agreement  is  obtained.  It  was  found  that 
Born’s  elasticity  constants  could  not  be  evaluated 
trustworthily.  R.  A.  Morton. 

Lattice  dynamics  of  melting.  W.  Braunbek 
(Z.  Physik,  1926,  38,  549 — 572). — It  is  assumed  that 
the  crystal  model  consists  of  two  partial  lattices  and 
that  thermal  agitation  consists  in  their  mutual  vibra¬ 
tion.  The  potential  energy  of  the  lattice  has  a 
threshold  value  which  the  two  halves  must  overcome 
in  their  mutual  displacement ;  by  the  elimination  of 
this  value,  the  following  thermal  relationships  are 
obtained  in  satisfactory  agreement  with  experimental 
data  :  the  proportionality  between  the  latent  heat 
of  fusion  and  the  absolute  m.  p.,  the  divergence  of 
the  atomic  heat  from  31?  at  high  temperatures,  the 
relation  between  the  m.  p.  and  the  variation  in  the 
temperature  coefficient  of  the  atomic  heat  at  high 
temperatures,  the  connexion  between  m.  p.  and  infra¬ 
red  specific  vibration  frequency.  A  relationship  is 
also  found  between  the  m.  p.  and  the  lattice  constant. 

E.  B.  Ludlam. 

Normal  densities  of  gases.  (Miss)  M.  S. 
Blanchard  and  S.  F.  Pickering  (U.S.  Bur.  Stand¬ 
ards,  Sei.  Papers  529,  1926,  20,  141 — 177). — A  review 
of  the  literature  relating  to  the  densities  of  forty- 
eight  different  gases.  A  table  gives  the  most  probable 
value  for  the  weight  of  a  normal  litre  of  each  gas 
under  standard  conditions,  and  the  deviation  from 
the  ideal  value  is  plotted  against  the  b.  p.  In  general, 
the  deviation  diminishes  with  b.  p.,  but  there  are 
some  marked  exceptions.  M.  S.  Burr. 

Preparation  and  determination  of  the  weight 
of  a  normal  litre  of  hydrogen  iodide.  E.  Moles 
and  R.  Miravalles  (Anal.  Fis.  Quim.,  1926,  24, 
356 — 399;  cf.  this  vol.,  340). — Hydrogen  iodide  was 
prepared  by  the  following  methods  :  (1)  direct  syn¬ 
thesis  over  platinised  asbestos  at  300°  and  solution 
of  the  resultant  hydrogen  iodide  in  water ;  (2)  hydro¬ 
lysis  of  the  phosphorus  iodide  obtained  by  the  action 
of  a  suspension  of  iodine  in  water  on  red  phosphorus ; 

(3)  reduction  of  iodine  with  hydrogen  sulphide ; 

(4)  action  of  metaphosphoric  acid  on  sodium  iodide 
or  on  a  mixture  of  sodium  iodide  and  ammonium 
iodide.  The  hydrogen  iodide  solution  was  freed  from 
water  by  allowing  the  solution  to  drop  on  excess  of 
phosphoric  oxide,  and  after  further  drying,  was  con¬ 
densed  and  distilled.  The  last  is  considered  the  best 
method.  The  density  results  obtained  with  the  first 
and  third  methods  are  in  good  agreement,  but  the 
results  with  the  second  method  are  in  disagreement 
with  the  results  by  other  methods.  The  value  ob¬ 
tained,  as  the  mean  of  twenty  measurements,  for  the 
weight  of  a  normal  litre  of  hydrogen  iodide  is  5-78882. 
The  corresponding  figure  for  the  gas  obtained  by  the 
second  method  is  5-7976.  From  measurements  made 
at  pressures  lower  than  atmospheric  pressure  the 
coefficient  of  compressibility  of  hydrogen  iodide  is 
given  as  0-000113  per  mm.  G.  W.  Robinson. 


Absolute  density  and  coefficient  of  expansion 
of  silicon  tetrachloride.  P.  L.  Robinson  and 
H.  G.  Smith  (Nature,  1926,  118,  303). — Previously 
published  values  of  the  absolute  density  and  co¬ 
efficient  of  expansion  of  silicon  tetrachloride  (cf.  this 
vol.,  771),  when  corrected  for  the  expansion  of  the 
“  durosil  ”  glass,  become  1-481461  ±0-000020  and 
0-0014048±0-0000022,  respectively.  The  value  of  the 
at.  wt.  of  silicon  is  not  affected.  A.  A.  Eldridge. 

Dependence  of  the  density  of  a  liquid  on  the 
temperature.  A.  Batschinski  and  K.  Sciiaposcii- 
nikov  (Z.  Physik,  1926,  38,  573 — 574). — Polemical 
(cf.  Predvoditelev,  this  vol.,  669).  The  claim  of 
Predvoditelev  to  have  deduced  Saslavsky’s  formula 
from  the  van  der  Waals  equation  of  state  is  not 
justified.  E.  B.  Ludlam. 

Density  measurements  at  high  temperatures. 
VIII.  Density  and  expansion  of  white  and  grey 
pig  iron  in  the  liquid  and  solid  states.  F. 
Sauerwald  and  E.  Widawski  (Z.  anorg.  Chem., 
1926,  155,  1 — 12). — Changes  in  the  specific  volume 
of  white  iron  up  to  the  m.  p.  and  above  are  normal 
and  correspond  with  known  structural  changes.  The 
contraction  between  900°  and  1000°  noted  in  previous 
experiments  with  grey  iron  was  confirmed  dilato- 
metrically,  whereby  it  was  possible  to  determine  the 
amount  of  contraction  due  to  pearlite  solution.  The 
specific  volumes  of  molten  grey  and  white  iron  agree 
to  within  1%,  the  value  of  dvjdt  for  grey  iron  being 
0-31  X 10'4  and  for  white  iron  0-30  X 10'4.  The  hypo¬ 
thesis  was  confirmed  that  the  contraction  of  solid 
grey  iron  was  due  to  solution  of  graphite  and  also 
that  cementite  is  formed  when  grey  iron  is  melted. 
No  change  in  the  volume  of  molten  iron  at  constant 
temperature  could  be  detected.  M.  Carlton. 

Halochromy.  III.  Densities  of  some  mole¬ 
cular  compounds.  S.  S kraut  and  M.  Eisemann 
(Annalen,  1926,  449,  1 — 14;  cf.  A.,  1923,  i,  667). — 
Of  33  molecular  compounds  only  6  showed  contrac¬ 
tion,  he.,  a  molecular  volume  smaller  than  additive, 
whilst  16  showed  dilatation,  and  11  were  approxim¬ 
ately  additive.  This  characteristic  does  not  run 
parallel  with  the  “  stability  constant,  O  ”  (Dimroth, 
A.,  1925,  ii,  36),  but  the  most  stable  complexes  show 
dilatation,  and  the  metastable  show  contraction. 
Compounds  of  trinitro-benzene,  -toluene,  and  -xylene 
with  amines  and  indole  show  appreciable  dilatation, 
whilst  in  the  compounds  with  hydrocarbons  the 
molecular  volume  is  simply  additive.  On  the  other 
hand,  compounds  of  picric  acid  with  both  classes 
equally  show  a  small  or  no  dilatation.  The  pre¬ 
paration  of  the  following  molecular  compounds 
is  detailed  :  trinitrobenzene-indole ;  trinitrotoluenc- 
anlhracene.,  m.  p.  162°;  trinitrotoluene-indole,  m.  p. 
121°;  trinitrotoluene-a-naphthol,  m.  p.  125°;  tri- 
nitroxylene-indolc.,  m.  p.  126°.  C.  Hollins. 

Vapour  pressure  of  ethane  near  the  normal 
b.  p.  A.  G.  Loomis  and  J.  E.  Walters  (J.  Amer. 
Chem.  Soe.,  1926,  48,  2051 — 2055). — The  vapour  pres¬ 
sure  of  ethane  between  0-0245  and  2-1441  atm.  is 
given  by:  Iog10  p(atm.)  =  ~(780-24/2’)-f4-2563— 
0-000103T-9-3xl0-10(T-238)4,  from  which  the 
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normal  b.  p.  is  184-46(7)°  Abs.  and  the  molar  heat 
of  evaporation  at  the  b.  p.  3642-4  cal. 

S.  K.  Tweedy. 

Vapour  pressures  and  specific  volumes  of 
saturated  ethane  vapour.  F.  Porter  (J.  Amer. 
Chem.  Soc.,  1926,  48,  2055 — 2058;  cf.  preceding 
abstract). — The  vapour  pressures  of  saturated  ethane 
vapour  between  203-49  and  288-26°  Abs.  are  given 
by  log10p(atm.)  =  —  (780-24/T) +4-2563  — 0-000103T+ 
l-4xl0'11(T — 238)5;  the  observed  specific  volumes 
of  the  vapour  and  the  (calculated)  latent  heats  of 
evaporation  of  the  liquid  arc  tabulated  for  some 
intermediate  temperatures.  The  normal  density  of 
ethane  at  25°  is  0-0012383.  S.  K.  Tweedy. 

High  vapour  pressures  of  nitrogen.  F.  Porter 
and  J.  H.  Perry  (J.  Amer.  Clicm.  Soc.,  1926,  48, 
2059 — 2060). — The  vapour  pressures  of  nitrogen  be¬ 
tween  90-12  and  121-47°  Abs.  are  given  by  the 
equation  :  log10  p(atm.)=  — (302-34/T)+3-94127 — 

0-0027477+1T16  X  10"6(T — 100-5)3,  which,  when  ex¬ 
trapolated  to  low  pressures,  agrees  fairly  well  with 
the  data  of  von  Siemens  (A.,  1913,  ii,  1023). 

S.  I£.  Tweedy. 

Isotherms  of  helium,  hydrogen,  and  neon 
below  —  200°.  L.  Holborn  and  J.  Otto  (Z. 
Physik,  1926,  38,  359 — 367). — Determinations  of  the 
isotherms  of  the  three  gases  were  made  at  —208°  up 
to  100  atm.  and  for  helium  also  at  —252-8°  and 
—258-0°.  The  correction  of  the  gas  thermometer  to 
the  thermodynamic  scale  is  calculated. 

E.  B.  Ludlam. 

Internal  pressure  and  coefficient  of  expansion. 
W.  Herz  (Z.  anorg.  Chem.,  1926,  155,  323—326).— 
The  internal  pressures  of  a  number  of  liquids  have 
been  calculated  from  their  densities  and  critical  data, 
and  are  found  to  decrease  with  increasing  temperature, 
whilst  at  the  same  time  the  expansion  coefficients 
increase  in  such  a  way  that  the  product  of  the  two 
quantities  is  approximately  constant,  independently 
of  the  temperature.  R.  Cctiiill. 

Entropy  of  amorphous  substances.  F.  Simon 
and  F.  Lange  (Z.  Physik,  1926,  38,  227 — 236). — 
The  problem  of  the  entropy  of  crystalline  and  amor¬ 
phous  substances  at  absolute  zero  is  discussed. 
Measurements  of  the  specific  heats  of  fused  silica  and 
super-cooled  glycerol  have  been  made  at  temperatures 
as  low  as  10°  Abs.  It  is  obvious  from  the  curves 
for  glycerol  that  extrapolation  to  absolute  zero  from 
the  temperature  of  liquid  air  would  lead  to  quite 
untrustworthy  conclusions;  from  10°  Abs.  down¬ 
wards  the  specific  heat  is  so  small  that  the  experi¬ 
mental  error  is  large.  It  is  calculated  that  for  silica 
the  amorphous  form  has  an  entropy  0-9  +0-3  cal./ 
degree  per  mol.  greater  than  that  of  the  crystalline ; 
for  glycerol  the  difference  is  4-6+0-3. 

E.  B.  Ludlam. 

Viscosities  and  densities  of  anhydrous  methyl 
alcohol  and  of  solutions  of  some  halides  of 
sodium  and  potassium  in  this  solvent.  F.  K. 
Ewart  and  H.  R.  Raises  (J.C.S.,  1926, 1907—1912). 
— Pure  methyl  alcohol  was  prepared  by  the  method 
of  Hartley  and  Raikes  (A.,  1925,  i,  498).  The  effect 
of  small  quantities  of  both  water  and  acetone  on  the 


viscosity  was  determined,  and  this  property  used  for 
testing  the  dryness  of  the  material.  The  values 
obtained  for  the  pure  alcohol  were  df  0-78641  and 
viscosity  0-00545  c.g.s.u.,  which  agree  closely  with 
accepted  values.  The  influence  of  concentration  on  the 
density  and  viscosity  of  solutions  of  potassium  iodide, 
potassium  bromide,  potassium  chloride,  sodium  iodide, 
and  sodium  bromide  in  methyl  alcohol  was  deter¬ 
mined.  The  results  display  no  irregularities. 

C.  J.  Smithells. 

Dielectric  constants  of  binary  mixtures.  J.  W. 
Williams  and  I.  J.  Krchma  (J.  Amer.  Chem.  Soc., 
1926,  48,  1888 — 1896). — The  dielectric  constants  of 
the  pure  liquids  and  of  mixtures  of  benzene  and 
toluene,  chlorobenzene  and  bromobenzene,  and  carbon 
tetrachloride  and  benzene  were  measured  at  25°  by 
an  improved  resonance  method.  Evidence  is  quoted 
in  support  of  the  value  found  for  chlorobenzene, 
5-610,  which  is  about  half  the  accepted  value  (Veley, 
Phil.  Mag.,  1906,  [vi],  11,  73).  The  results  for  the 
first-named  mixture  do  not  agree  with  those  of 
Griitzmacher  (A.,  1925,  ii,  263).  Each  system  is 
discussed  from  the  point  of  view  of  departure  from 
the  ideal  solution.  S.  K.  Tweedy. 

Surface  tension  and  vapour  pressure  of  binary 
mixtures.  N.  A.  Yajnik,  R.  K.  Sharma,  and 
M.  C.  Bharadwaj  (J.  Indian  Chem.  Soc.,  1926,  3, 
63 — 72). — The  variation  of  surface  tension  with  com¬ 
position  has  been  examined  at  three  temperatures. 
For  the  mixtures  benzene-ethylene  dichloride,  ethylene 
dibromide-propylene  dibromide,  bromobenzene- 
toluene,  and  chlorobenzene-toluene  the  variation  is 
linear.  The  observed  values  for  the  mixtures  acetic 
acid-pyridine,  chloroform-acetone,  and  methyl 
alcohol-ethyl  iodide  are  greater  than  those  calculated 
from  a  simple  mixture  law,  whilst  the  converse  is 
the  case  for  ethyl  acetate-carbon  tetrachloride,  ethyl 
acetate-ethyl  iodide,  ethyl  iodide-carbon  tetra¬ 
chloride,  and  acetone-carbon  disulphide.  The  con¬ 
clusions  reached  are  similar  to  those  of  Worley  (J.C.S., 
1914,  105,  273).  G.  M.  Bennett. 

Total  and  partial  vapour  pressures  of  aqueous 
ammonia  solutions.  T.  A.  Wilson  (Univ.  Ill. 
Eng.  Exp.  Sta.  Bull.,  1925,  [146],  1—47). 

Chemical  Abstracts. 

Nitric  acid.  m.  Partial  pressures  of  aqueous 
nitric  acid  solutions  at  12-5°  and  30°.  Partial 
pressure  of  hydrochloric  acid  at  12-5°.  A. 
Klemenc  and  A.  Nagel  (Z.  anorg.  Chem.,  1926,  155, 
257 — 268). — The  partial  pressure  of  nitric  acid  in 
its  aqueous  solutions  at  12-5°  and  30°  was  determined 
by  a  dynamic  method  in  which  a  measured  amount  of 
nitrogen  was  led  through  the  aqueous  solution.  The 
nitric  acid  carried  over  by  the  gas  was  determined 
by  absorption  in  standard  alkali  and  the  total  increase 
in  weight  of  the  absorption  apparatus  gave  the 
aqueous  vapour  pressure.  Comparison  experiments 
were  made  with  aqueous  solutions  of  hydrochloric 
acid  and  the  results  arc  tabulated.  Hydrochloric 
acid  has  a  much  greater  partial  pressure  at  higher 
concentrations  than  nitric  acid,  but  in  dilute  solution 
the  reverse  is  the  case. 

Of  the  hydrates  of  nitric  acid  the  vapour-pressure 
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curve  shows  only  a  dihydrate  at  about  14A ;  there 
is,  however,  some  evidence  for  a  monohydrate  at  18Ar. 

M.  Carlton. 

Critical  solution  temperature  of  acraldehyde 
and  water.  A.  Boutaric  and  S.  Corbet  (Compt. 
rend.,  1926,  183,  42 — 44). — Mixtures  of  acraldehyde 
(stabilised  with  0-004  of  its  weight  of  quinol)  and 
water  were  heated  in  sealed  tubes  until  completely 
mixed,  and  were  then  allowed  to  cool  until  opalescence 
just  occurred.  The  effect  of  acraldehyde  resin  on 
the  critical  temperature  suggests  that  this  has  a 
high  mol.  wt.  Confirmation  of  this  view  is  obtained 
from  cryoscopic  measurements  with  acraldehyde 
resin  in  acetic  acid,  which  give  a  mol.  wt.  of  about 
545,  in  rough  agreement  with  the  formula 
(CH2:CH-CHO)10.  L.  F.  Gilbert. 

Thermal  anomalies  of  certain  solid  solutions. 

P.  Chevenard  (Inst.  Metals,  Sept.,  1926.  Advance 
copy). — Certain  feebly  magnetic  solid  solutions  show 
transformations  similar  to  those  of  ferromagnetic 
substances  in  that  they  occur  without  change  of 
phase  or  of  the  space  lattice.  They  exist  over  a 
large  range  of  temperature  and  give  rise  to  anomalies 
in  various  physical  properties.  It  is  shown  that 
such  transformations  occur  in  a-cppper-aluminium, 
niclcel-chromium,  and  copper-nickel  solid  solutions. 
Their  effects  on  the  dilatation  of  the  first  two  groups  of 
alloys  and  on  the  resistivity  of  the  last  have  been 
studied  in  detail.  C.  J.  Smithells. 

Method  for  investigating  binary  systems. 
IV.  The  “thaw-melt”  diagram  as  a  micro¬ 
method.  H.  Rheinboldt  and  M.  Kircheisen  (J. 
pr.  Chem.,  1926,  fii],  113,  348 — 354;  cf.  this  vol., 
908). — A  method  is  described  for  the  investigation 
of  the  m.  p.  of  binary  mixtures,  requiring  about 
15  mg.  of  each  component,  and  illustrated  by  results 
obtained  for  the  systems  d-  and  (-carvoximes,  a- 
naphthol-fi-naphthylamine,  and  B-naphthylamine- 
s-trinitrobenzene.  F.  G.  Willson. 

Heterogeneous  systems  of  biological  interest. 
I.  Distribution  of  saline  compounds  between 
immiscible  solvents.  J.  Holl6  and  D.  Deutsch 
(Biochem.  Z.,  1926,  173,  298 — 309). — Various  indic¬ 
ators  were  shaken  up  with  a  two-phase  mixture  of 
ether  and  water  and  the  amount  and  extent  of  dis¬ 
sociation  of  the  indicators  determined  in  each  phase. 
With  basic  dyes  (methylene-blue,  fuchsin,  Nile-blue 
sulphate,  Bismarck-brown)  in  alkaline  solution  both 
phases  are  almost  equally  coloured,  whereas  in  acid 
solution  the  ether  phase  is  not  coloured.  Acid  dyes 
(methyl-red,  phenol-red,  m-nitrophenol)  are  distributed 
almost  equally  in  acid  solution,  whereas  in  alkaline 
solution  they  are  present  almost  exclusively  in  the 
water  phase.  When  other  anions  arc  added  in 
acid  solution  to  the  system  and  are  placed  in  order 
of  their  effect  on  the  distribution  of  the  dyes,  the 
Hofmeister  series  is  obtained. 

P.  W.  Clutterbuck. 

Absorption  of  gases  by  charcoal.  I.  R.  A. 
Smith  (Proc.  Roy.  Soc.,  1926,  A,  112,  296—303).— 
Extracts  from  a  paper,  now  important  historically, 
which  was  summarised  in  Proc.  Roy.  Soc.,  1863,  12, 
424.  S.  K.  Tweedy. 


Adsorptive  power  of  charcoals,  M.  Surun 
(Compt.  rend.,  1926,  183,  44 — 46). — The  adsorptive 
power  was  measured  by  shaking  known  volumes  of 
various  0-OlA-solutions  (mercuric  chloride,  chloral, 
citric  acid,  phenol,  resorcinol,  antipyrine,  and 
pyramidone)  for  30  min.  with  the  charcoal  under 
examination,  and  systematically  increasing  the 
quantity  of  charcoal  until,  after  filtration,  none  of  the 
solute  could  be  detected  by  tests  of  known  sensitivity. 

L.  F.  Gilbert. 

Adsorption.  EX.  Adsorption  of  gases  by 
wood  charcoal  at  low  pressures.  A.  Magnus 
and  L.  Cahn  (Z.  anorg.  Chem.,  1926, 155,  205 — 219). — 
The  adsorption  of  ammonia  and  carbon  dioxide  at 
pressures  down  to  below  0-001  mm.  at  different 
temperatures  by  wood  charcoal  which  had  been 
variously  treated  as  regards  degree  of  gas  extraction 
was  investigated.  The  results  with  ammonia  are 
not  very  definite,  but  on  the  whole  confirm  and 
extend  Titov’s  measurements.  The  power  of  adsorp¬ 
tion  of  carbon  dioxide  by  charcoal  between  0°  and 
300°  diminishes  constantly  with  the  increase  in 
amount  of  gas  absorbed.  The  more  strongly  heated 
the  charcoal  before  adsorption  the  stronger  is  its 
adsorptive  power,  especially  for  small  quantities 
of  gas,  and  the  greater  is  the  deviation  from  propor¬ 
tionality  between  the  volume  adsorbed  and  the 
gas  pressure,  especially  at  low  pressures.  Large 
deviations  from  Henry’s  law  are  met  with,  although 
carbon  dioxide  at  300°  and  at  pressures  of  0-001  mm. 
behaves  as  if  it  were  a  perfect  gas.  The  greater 
deviations  from  Henry’s  law  depend  more  on  the 
nature  of  the  adsorption  medium  than  on  the 
properties  of  the  adsorbed  gas.  M.  Carlton. 

Adsorption.  X.  Wood  charcoal  as  adsorp¬ 
tion  medium  for  gases.  A.  Magnus  (Z.  anorg. 
Chem.,  1926,  155,  220 — 224;  cf.  preceding  abstract). 
— Equations  are  deduced  to  show  that  increase  of 
the  adsorption  potential  by  roughening  the  surface 
is  to  be  expected  only  if  the  cavities  formed  are 
comparable  in  their  dimensions  with  the  molecular 
diameter  of  the  adsorbed  gas.  Formation  of  such 
small  holes  can  be  produced  only  by  chemical  dis¬ 
integration  in  the  charcoal  surfaces.  Whereas  strong 
heating  may  bring  this  about,  a  lower  temperature 
will  liberate  only  adsorbed  gases  or  vapours  from  a  , 
somewhat  smooth  surface.  Thus  for  less  strongly 
heated  charcoal  Henry’s  law  is  nearly  fulfilled,  whilst 
stronger  heating  leads  to  greater  deviations  in  the 
ratio  of  gas  adsorbed  to  gas  pressure. 

Adsorption  in  strongly  outgassed  charcoal  in 
which  the  places  of  highest  adsorption  potential 
are  already  filled  gives  a  better  approximation  to 
Henry’s  law  than  adsorption  in  the  initial  stages. 
This  is  explained  by  the  equalisation  of  the  charcoal 
surface  as  regards  its  adsorption  potential  when  the 
finer  pores  arc  occupied.  M.  Carlton. 

Adsorption  of  gases  by  platinum-black.  A.  F. 
Benton  (J.  Amer.  Chem.  Soc.,  1926,  48,  1850 — 
1861). — The  adsorption  of  hydrogen,  oxygen,  and 
carbon  monoxide  at  1  atm.  pressure  by  the  same 
specimen  of  platinum-black  was  measured  at  25°  by 
a  method  designed  to  eliminate  the  errors  of  previous 
work.  The  25°  isotherm  for  hydrogen  was  also 
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determined.  Hydrogen  and  carbon  monoxide  are 
adsorbed  to  equal  extents ;  the  adsorption  of  oxygen 
is  little  more  than  half  as  great,  but  it  is  inferred 
that  at  somewhat  higher  temperatures  the  amounts 
of  hydrogen  and  carbon  monoxide  adsorbed  would  be 
unchanged,  whereas  the  amount  of  oxygen  would 
increase.  The  results  with  the  two  former  gases 
support  the  hypothesis  of  unimolecular  adsorbed 
films.  S.  K.  Tweedy. 

Adsorption  of  gases  by  glass  walls.  II. 
Ammonia.  M.  Crespi  and  E.  Moles  (Anal.  Fis. 
Quim.,  1926,  24,  210 — 221). — The  adsorption  of 
ammonia  by  the  walls  of  glass  vessels  at  different 
pressures  was  measured  by  means  of  an  apparatus 
which  is  described  in  detail.  The  results  obtained 
may  be  expressed  by  the  equation  A=kx  10"a  .  p1'4, 
where  A  is  the  weight  of  ammonia  adsorbed  per  cm.2 
and  k  is  a  constant  (0-071  for  blown  glass  and  0-045 
for  drawn  glass).  The  weight  of  ammonia  adsorbed 
by  flasks  of  different  capacity  is  calculated. 

G.  W.  Robinson. 

Adsorption  of  acids,  bases,  and  salts  by 
freshly-precipitated  silicic  acid.  M.  R.  Mehrota 
and  N.  R.  Dhar  (Z.  anorg.  Chem.,  1926,  155,  298 — 
302). — Inorganic  bases  are  very  readily  adsorbed 
by  silicic  acid,  and  tend  to  cause  peptisation,  whereas 
with  organic  and  inorganic  acids  the  reverse  is  the 
case.  It  is  therefore  probable  that  peptisation  is 
conditioned  by  the  affinity  between  the  colloid  and 
the  peptising  agent.  R.  Cuthill. 

Absorption  of  ammonia  by  chromic,  ferric, 
and  aluminium  oxides.  N.  Nikitin  (Z.  anorg. 
Chem.,  1926, 155,  358 — 360). — The  above  oxides  when 
prepared  by  ignition  of  the  precipitated  hydroxides 
possess  at  the  ordinary  temperature  a  considerable 
absorptive  power  for  ammonia,  which  increases  in 
tho  order  given.  With  ferric  oxide,  this  is  much 
reduced  by  increasing  the  temperature  of  ignition  of 
the  hydroxide,  but  with  the  other  oxides  this  is  not 
so.  Calcium  oxide  is  much  less  active  than  any  of 
the  above.  R.  Cuthill. 

Adsorption  mechanisms.  M.  L.  Huggins  and 
J.  Field  (Science,  1926,  63,  454 — 455). — An  attempt 
to  classify  types  of  adsorption  by  reference  to  the 
commonest  sources  of  affinity :  (a)  an  unpaired 

electron  in  the  valency  shell  of  an  atom,  e.g.,  probably 
amorphous  carbon  and  the  fresh  surfaces  of  some 
metals;  (b)  a  positive  atomic  kernel  not  surrounded 
by  electron-pairs;  (c)  a  lone  electron-pair  in  the 
valency  shell  of  a  negative  atom ;  (d)  double  and 
triple  linkings,  three-  or  four-membered  rings,  etc., 
in  which  one  or  more  of  the  linking  electron-pairs  is 
not  near  the  line  joining  the  centres  of  the  two  atoms 
it  unites.  Adsorption  of  the  types  ab,  ad,  ac,  be,  dd, 
bd,  and  cd  is  considered;  bd  is  “  polar,”  whilst  dd  is 
probably  “  apolar.”  A.  A.  Eldridge. 

Interpretation  of  adsorption  isotherms  and 
isosteres.  A.  S.  Coolidqe  (J.  Amer.  Chem.  Soc., 
1926,  48,  179o — 1814). — The  discontinuity  in  adsorp¬ 
tion  isotherms  at  saturation  pressure  is  not  adequately 
explained  by  the  capillary-condensation  theory 
(McGavack  and  Patrick,  A.,  1920,  ii,  417)  or  by  the 
appearance  of  a  new  phase,  but  is  not  contrary  to 


Polanyi’s  adhesion  theory  (A.,  1916,  ii,  474).  The 
conditions  are  discussed  under  which  forces  which  are 
continuous  functions  of  distance  can  give  rise  to 
potentials  which  are  discontinuous  functions  of  the 
volume  of  adsorbed  gas,  and  the  author  considers 
that  the  observed  discontinuities  are  not  incompatible 
with  the  hypothesis  that  the  observed  vapour  is  in 
the  liquid  state.  The  Clausius-Clapeyron  equation 
applies  to  adsorption  within  a  few  per  cent.,  the 
discrepancy  being  attributed  to  the  presence  of  air 
in  the  vapour.  The  heat  of  adsorption  in  unsaturated 
systems  is  mainly  the  work  performed  by  the  attrac¬ 
tion  of  the  adsorbent  plus  the  latent  heat  of  con¬ 
densation  of  the  vapour ;  in  saturated  systems,  the 
heat  may  be  the  work  of  compression  (cf .  Harkins  and 
Ewing,  A.,  1922,  ii,  123,  197).  The  evidence  for  and 
against  the  existence  of  a  high  pressure  due  to 
adsorption  suggests  that  the  liquid  does  not  obey  the 
ordinary  equations  of  state  and  that  adsorption  may 
be  considered  as  a  special  case  of  solution  (Homfray, 
A.,  1910,  ii,  771,  1041).  S.  K.  Tweedy. 

Structure  of  thin  films.  VIII.  Expanded 
films.  EX.  Dibasic  substances.  N.  K.  Adam 
and  G.  Jessop  (Proc.  Roy.  Soc.,  1926,  A,  112,  362 — 
375,376—380;  cf.  this  vol.,  348,  468).— VIII.  The 
“  expanded  ”  state  of  surface  films  and  the  relation 
of  such  films  to  condensed  and  gaseous  films  have  been 
examined.  When  a  definite  surface  vapour  pressure 
exists  between  the  expanded  and  the  gaseous  film  such 
that  the  transition  between  the  two  is  discontinuous, 
the  former  is  regarded  as  “  liquid.”  The  present 
results  on  the  expanded  state  of  films  of  some  organic 
compounds  containing  one  and  more  chains  in  the 
molecule  indicate  the  existence  of  11  vapour  ”  expanded 
films  in  the  case  of  esters  and  methyl  ketones.  These 
are  expanded  films  which  neither  behave  as  liquid 
films  nor  show  the  phenomena  of  surface  evaporation ; 
they  pass  without  discontinuity  into  gaseous  films 
as  the  surface  pressure  is  decreased.  There  is  a 
definite  limit  to  the  area  occupied  by  liquid  expanded 
films  at  no  compression;  this  is  about  48  A.2/mol. 
in  the  case  of  fatty  and  bromo-acids  and  21  A.2/mol. 
in  that  of  methyl  ketones.  It  is  independent  of  the 
length  of  the  chain  and  of  the  nature  of  its  head.  The 
long  chains  in  liquid  expanded  films  may  assume  the 
form  of  helices  with  vertical  axes  in  a  close-packed 
arrangement.  Hysteresis,  due  to  the  slowness  of  the 
molecules  in  assuming  their  final  packings,  probably 
occurs,  even  with  a  simple  fatty  acid.  It  becomes 
apparent  with  hydrolecithin  in  the  condensed  state, 
which  takes  some  minutes  to  reach  its  final  pressure 
in  the  films.  Acid  potassium  permanganate  solution 
affects  ethylenic  linkings  in  the  middle  of  the  chain 
so  as  to  make  the  films  gaseous. 

IX.  Films  of  the  acids  [CH2]„(CO,H)2  where 
?i=16,  20,  24,  32,  of  the  diethyl  esters  where  n=10, 
11,  16,  20,  32,  and  of  the  monoethyl  ester  with  w=16 
were  investigated.  They  are  all  unimolecular  and 
of  the  gaseous  and  condensed  types.  The  films  of 
the  esters  in  which  w=10  or  11  represent  the  closest 
approach  to  the  perfectly  gaseous  state  yet  found 
with  insoluble  films.  The  transition  from  the  con¬ 
densed  to  the  gaseous  films  is  of  the  same  nature  as 
that  from  the  condensed  to  the  expanded  films 
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described  in  previous  papers  (cf.  A.,  1925,  ii,  195, 
-658) ;  in  all  cases,  the  condensed  films  expand  to 
films  of  the  “  vapour  ”  type.  S.  K.  Tweedy. 

Distribution  and  orientation  of  molecules. 
I.  Langmuir  (Third  Colloid  Symposium  Mono¬ 
graph,  1925,  48 — 75). — As  a  first  approximation,  the 
field  of  force  about  a  group  or  radical  in  a  large  organic 
molecule  is  independent  of  the  rest  of  the  molecule. 
From  the  Boltzmann  equation  it  is  calculated  that 
the  probability  that  in  the  surface  layer  the  hydroxyl 
group  is  immersed  in  the  liquid  phase  is  300 — 
100,000  :  1.  The  evaporation  of  pure  substances, 
the  vapour  pressures  of  binary  mixtures,  the  mutual 
solubilities  of  liquids,  and  the  orientation  of  molecules 
in  liquids  and  interfaces  are  considered  mathem¬ 
atically.  The  author  considers  that  in  expanded 
films  only  the  heads  of  the  molecules  behave  as  a 
two-dimensional  gas.  Such  molecules  of  palmitic 
acid  as  are  free  must  lie  flat  on  the  surface ;  the 
.substance  therefore  does  not  expand  beyond  a  certain 
definite  area.  Chemical  Abstracts. 

Thermal  synthesis  of  colloids.  II.  Colloidal 
selenium.  A.  Gutbier  [with  R.  Kohler]  (Z. 
anorg.  Chem.,  1926,  155,  199 — 204;  cf.  this  vol., 
574). — Superheated  selenium  vapour  was  passed 
into  water  free  from  air.  Only  under  the  most 
favourable  conditions  were  the  colloidal  solutions 
•obtained  clear  yellowish-red,  or  deep  red  in  colour; 
usually  they  were  rose-coloured  and  at  first  of  a 
blue  tint  and  cloudy.  All  showed  the  Tyndall 
phenomenon  and  the  Brownian  movement.  Under 
the  cardioid  ultra-microscope  the  yellowish-red  solu¬ 
tion  is  the  most  highly  dispersed,  but  in  all  solutions 
there  is  evidence  of  the  polydisperse  character  of 
the  sols.  The  blue  sols  are  exceedingly  stable  and 
may  be  kept  in  closed  vessels  for  months  at  the 
ordinary  temperature. 

Non-dialysed  solutions  decompose  after  a  few  days, 
and  in  these  selenious  acid  may  be  detected,  but  no 
other  compounds ;  there  is  no  trace  of  this  in  the 
yellowish-red  preparation.  Dialysed  sols  may  be 
frozen  to  an  almost  colourless  ice ;  these  slowly  thaw 
at  the  ordinary  temperature,  but  quickly  decompose. 

Coagulation  by  electrolytes  sets  in  readily  with 
chlorides.  Under  the  influence  of  a  P.D.  of  110 — 220 
volts,  the  selenium  particles  migrate  to  the  anode, 
the  system  containing  0-003 — 0-01%  of  selenium. 
The  presence  of  protective  colloids  leads  occasionally 
to  the  formation  of  the  yellowish-red  variety.  The 
amount  of  colloid  is  only  slightly  increased;  the 
■stability  is  the  same  as  with  water.  M.  Carlton. 

Reactions  taking  place  in  the  preparation  of 
■colloidal  copper  hy  Bredig's  method.  V.  Pod- 
-Rotjzek  (Chem.  Listy,  1926,  20,  403 — 406). — When 
an  arc  is  struck  between  two  copper  electrodes  under 
water,  eupric  hydroxide  appears  to  be  first  formed 
on  the  electrodes.  Under  the  action  of  the  heat  of 
the  arc,  dehydration  takes  place  and  cupric  oxide 
is  the  final  product  of  the  action.  The  ratio 
Cu(OH)2  :  CuO  decreases  with  the  time  the  arc  is  in 
•operation  and  increases  with  the  alkalinity  of  the 
medium.  A  small  quantity  of  hydrogen  peroxide 
is  formed  during  the  process,  and  this  produces  a 


small  quantity  of  copper  peroxide,  which,  however, 
soon  decomposes  into  cupric  hydroxide  or  oxide. 

A.  R.  Powell. 

Number  of  electrical  quanta  on  colloid 
particles.  W.  Kistiakovski  (Kolloid-Z.,  1926, 
39,  329). — An  error  in  a  previous  paper  (this  vol.,  679) 
is  corrected.  N.  H.  Hartshorne. 

Shear  modulus  and  relaxation  of  sols.  E. 
Hatschek  and  R.  S.  Jane  (Kolloid-Z.,  1926,  39, 
300 — 313). — Measurements  have  been  made  by 
Schwedoff’s  method  of  the  shear  modulus  of  a  number 
of  sols  of  gelatin,  ammonium  oleate,  mercuric  sulpho- 
salicylate,  cotton-yellow,  and  benzopurpurin.  With 
the  exception  of  the  very  labile  ammonium  oleate, 
the  moduli  increase  with  age.  With  rising  temper¬ 
ature  they  fall  rapidly,  and  at  40 — 45°  the  shear 
elasticity  is  scarcely  measurable.  In  some  cases, 
the  time  in  which  the  tension  required  to  maintain  a 
certain  deformation  falls  to  the  e"1  part  of  its  initial 
value  was  determined.  From  the  relaxation  times 
and  the  moduli,  the  viscosity  coefficients  were  calcu¬ 
lated,  and  found  to  be  of  the  order  of  magnitude  of 
102 — 104  absolute  units.  Some  observations  were 
also  made  on  the  decrease  of  torsion  in  the  wire  with 
time.  An  equation  is  derived,  giving  the  viscosity 
as  a  function  of  the  time  and  the  small  difference  in 
the  angle  of  torsion,  and  from  this  equation  the 
viscosity  coefficient  can  be  calculated  at  extremely 
small  shear  gradients  of  the  order  of  magnitude 
10"4 — 10‘s  sec.'1  The  values  so  obtained  show 
moderate  agreement  with  those  calculated  from  the 
Maxwell  formula.  The  elasticity  of  a  sol  is  strongly 
dependent  on  its  previous  history.  Thus,  benzo¬ 
purpurin  sols  of  0-2,  0-3,  and  1%,  prepared  in  the 
cold,  show  no  elasticity  and  low  viscosity ;  heated  to 
boiling,  on  the  other  hand,  they  show  a  high  shear 
modulus  and  viscosity.  L.  L.  Bircumshaw. 

Consistency  measurements  of  solutions  of  rub¬ 
ber  in  benzene.  W.  H.  Herschel  and  R.  Bulkley 
(Kolloid-Z.,  1926,  39,  291 — 300). — Various  equations 
for  the  streaming  of  a  plastic  material  through  a 
capillary  tube  are  considered,  and  it  is  found  that  the 
expression  dAjL  .  (P — k)nlq—I  (where  I  is  an  empirical 
constant,  d  the  capillary  diameter,  L  the  effective 
length,  P  the  total  effective  pressure,  k  the  initial 
pressure,  and  q  the  velocity  of  streaming)  is  the  most 
suitable  for  a  solution  of  raw  rubber  in  benzene  up  to 
a  concentration  of  1-2%.  This  equation  yields 
applicable  values  for  all  practical  streaming  velocities, 
and  avoids  the  necessity  of  using  very  high  pressures. 
A  simple  experimental  method  can  be  used,  and  the 
errors  caused  by  the  uncertainty  in  the  application 
of  the  kinetic  energy  correction  are  avoided.  By 
using  the  logarithmic  streaming-pressure  diagram, 
better  agreement  can  be  obtained  for  capillaries  of 
different  dimensions  than  by  the  determination  of 
shear  modulus,  rigidity,  or  mobility.  The  material 
constants  n  and  I  can  be  obtained  from  the  logarithmic 
curve,  and  both  increase  with  the  concentration. 
In  comparison  with  the  shear  modulus  and  mobility, 
both  these  constants  have  the  advantage  that  they 
influence  the  streaming  in  the  same  direction.  The 
initial  pressure  k  vanishes  with  large  capillary  tubes 
and  low  concentrations,  or  is  too  small  to  be  deter- 
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mined.  When  measurable,  its  value  increases  with 
decrease  of  the  capillary  diameter. 

L.  L.  Bircumshaw. 

Stability  of  colloidal  solutions.  V.  Effect  of 
similarly  charged  ions  as  a  factor  in  electrolyte 
antagonism  in  the  coagulation  of  sols  and  the 
mechanism  of  stabilisation.  K.  C.  Sen  (J. 
Indian  Chem.  Soc.,  1926,  3,  81 — 90;  cf.  this  vol., 
122). — The  antagonistic  effect  of  potassium  oxalate, 
tartrate,  or  citrate  and  of  sodium  oxalate  in  the 
coagulation  of  sols  of  copper  ferrocyanide  by  potassium 
or  sodium  chloride  has  been  examined.  The  oxalate 
or  tartrate  has  a  stabilising  effect,  and  the  consequent 
antagonistic  action  is  greater  if  the  coagulating  salt 
does  not  contain  a  common  ion  with  the  stabiliser, 
this  being  attributed  to  the  depressing  effect  of  the 
common  ion  on  the  ionisation  of  the  stabiliser.  The 
mechanism  of  stabilisation  in  presence  of  two 
electrolytes  is  discussed.  G.  M.  Bennett. 

Stability  of  suspensoids  under  influence  of 
electrolyte  mixtures.  H.  R.  Kruyt  and  P.  C. 
van  der  Willigen  (Proe.  K.  Akad.  Wetensch. 
Amsterdam,  1926,  29,  484 — 491). — The  concentra¬ 
tions  of  various  salt  mixtures  have  been  determined 
which  induce  coagulation  of  sols  of  arsenious  and 
mercuric  sulphides  and  of  selenium.  The  addition 
of  lithium  chloride,  potassium  ferrocyanide,  and  to  a 
less  extent  of  potassium  chloride  makes  the  con¬ 
centration  of  magnesium  chloride  necessary  for 
coagulation  much  larger  than  would  be  the  case  in 
their  absence — an  effect  classified  as  antagonistic 
action.  Cataphoretic  velocities  for  these  sols  afford 
independent  evidence  of  the  increased  charge  on  the 
particles.  Potassium  hydroxide  does  not  cause 
antagonistic  action  in  gold,  platinum,  and  silver  sols, 
but  has  rather  a  sensitising  effect  with  both  magnesium 
and  barium  chlorides.  The  charge  on  the  metal 
particles  cannot  be  due  to  adsorbed  hydroxyl  ions, 
but  probably  involves  a  double  layer  built  up  by 
complex  compounds  of  the  metals  which  are  unstable 
in  the  presence  of  alkalis.  G.  M.  Bennett. 

Anomalous  flocculation  of  clay.  N.  M.  Comber 
(Nature,  1926,  118,  412). — Polemical  (cf.  Joseph  and 
Oakley,  this  vol.,  576).  The  significance  of  the  results 
is  entirely  dependent  on  what  is  meant  by  a  “  highly 
purified  clay,”  i.e.,  on  the  complete  removal  of 
adventitious  and  absorbed  calcium. 

A.  A.  Eldridge. 

Adsorption.  VT.  Influence  of  the  hydrolysis 
of  sols  and  precipitating  electrolytes  on  the 
coagulation  of  colloids.  S.  Gosh  and  N.  R.  Dhar 
(Kolloid-Z.,  1926,  39,  346— 361).— Hydrolysable 

sols  such  as  arsenic  and  antimony  trisulphides, 
Prussian-blue,  copper  ferrocyanide,  mastic,  gamboge, 
and  dammar  resin,  if  coagulated  with  a  mixture  of  an 
acid  and  a  salt,  require  a  much  smaller  quantity  of 
the  salt  than  the  calculated  value.  The  addition  of 
acids,  by  preventing  hydrolysis,  makes  the  sols 
unstable,  for  the  weak  acids  produced  by  hydrolysis 
have  a  markedly  stabilising  eSect.  Hydrochloric 
acid  is  a  much  better  coagulator  for  mastic,  gamboge, 
and  dammar  resin  sols  than  is  potassium  chloride  at 
an  equivalent  concentration.  With  arsenic  and 


antimony  trisulphides  and  Prussian -blue,  the  differ¬ 
ence  between  hydrochloric  acid  and  potassium 
chloride  is  not  so  great,  because  these  sols  are  not  so 
strongly  hydrolysed.  If  hydrolysable  sols  are  coag¬ 
ulated  with  hydrolysable  salts  such  as  potassium 
hydrogen  carbonate,  potassium  acetate,  and  potassium 
nitrite,  greater  quantities  of  them  are  required  than 
of  potassium  chloride,  since  the  hydroxyl  ions  formed 
increase  the  hydrolysis  and  the  stability  of  the  sols. 
The  abnormal  behaviour  of  these  sols  on  dilution, 
viz.,  that  they  require  a  greater  quantity  of  electrolyte 
for  coagulation  than  when  concentrated,  cannot  be 
explained  solely  by  the  adsorption  of  similarly  charged 
ions ;  the  greater  degree  of  hydrolysis  must  be  taken 
into  account.  Thus  the  results  show  that  the  more 
hydrolysable  the  sol  the  greater  the  abnormality, 
whilst  if  acids  are  used  and  the  hydrolysis  is  thus 
suppressed,  the  coagulation  values  tend  to  become 
normal. 

The  strong  coagulative  power  of  hydroxyl  ions  for 
hydroxide  sols  depends  more  on  the  fact  that  they 
destroy  the  stabilising  electrolytes  present  than  on 
their  high  migration  velocity.  N.  H.  Hartshorne. 

Adsorption  of  similarly  charged  ions  as 
stability  factor  in  the  dilution  of  sols,  the 
acclimatisation,  and  the  antagonistic  action  of 
electrolytes  on  the  coagulation  of  colloids. 
K.  C.  Sen  (Kolloid-Z„  1926,  39,  324, — 328 ;  cf.  A., 
1925,  ii,  664,  665). — Data  relating  to  the  coagulation 
of  various  sols  and  emulsions  are  quoted  in  support 
of  the  author’s  theory  that  the  phenomena  of  acclim¬ 
atisation  and  of  stabilisation  by  dilution  or  by  a 
mixture  of  electrolytes,  are  related,  and  are  to  be 
explained  by  the  adsorption  of  similarly  charged 
ions.  In  the  action  of  electrolytes  on  a  suspension, 
a  non-solvated  emulsoid,  or  a  solvated  emulsoid  there 
will  always  be  abnormal  behaviour  on  dilution, 
marked  acclimatisation,  and  antagonistic  electrolytic 
action  if  similarly  charged  ions  arc  adsorbed  in  greater 
quantities.  L.  L.  Bircumshaw. 

Anomalous  precipitation  series.  H.  Mayanagi 
(Kolloid-Z.,  1926,  39,  319 — 322). — By  the  addition  of 
increasing  quantities  of  strongly  adsorbable  ions  of 
high  valency  to  a  sol,  four  zones  are  to  be  distinguished : 
the  lower  non-precipitation  zone,  the  lower  precipit¬ 
ation  zone,  the  upper  non-precipitation  zone,  and  the 
upper  precipitation  zone.  The  ionic  concentrations 
at  the  three  boundary  points,  where  precipitation  just 
begins  or  ceases,  are  designated  as  the  first,  second, 
and  third  swelling  values.  A  consideration  of  the 
mechanism  causing  the  lowering  of  P.D.  of  the  colloid 
particles  on  addition  of  electrolytes  shows  that  the 
relation  between  the  colloid  concentration  and  the 
electrolyte  concentration  necessary  for  precipitation 
can  be  predicted  from  the  adsorbability  of  the 
electrolyte  concerned.  In  the  first  precipitation 
zone  the  concentrations  should  be  proportional, 
whereas  in  the  second  the  salt  concentration  should  be 
constant  and  independent  of  the  colloid  concentration. 
The  author’s  views  are  supported  experimentally  by 
observations  of  the  three  swelling  values  in  the  case 
of  mastic  sol  (coagulator,  ferric  chloride),  gold  sol 
(coagulator,  ferric  chloride),  ferric  hydroxide  sol 
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(coagulator,  potassium  ferrocyanide),  and  albumin  sol 
(coagulator,  ferric  chloride).  L.  L.  Bircumshaw. 

Rapid  and  slow  coagulation  of  polydisperse 
systems.  P.  Tuorila  (Koll.  Chem.  Beihefte,  1926, 
22,  191 — 344). — From  von  Smoluchowski’s  theory 
(cf.  A.,  1917,  ii,  297)  it  is  shown  that  the  rate  of 
“  rapid  ”  coagulation  of  monodisperse  systems  is 
comparatively  slow  if  the  initial  number  of  particles 
is  small,  but  if  this  number  is  large,  the  rate  is  high, 
and  after  a  time  is  independent  of  the  original  number 
of  particles.  The  coagulation  curves  of  all  mono¬ 
disperse  systems  ultimately  approach  each  other, 
and  the  number  of  particles  tends  to  a  value  which 
does  not  depend  on  the  original  number  of  particles. 
Muller’s  theory  (this  vol.,  242)  leads  to  the  conclusion 
that  after  a  short  time  the  rapid  coagulation  of 
systems  containing  two  sizes  of  particles  closely 
resembles  that  of  monodisperse  systems  unless  the 
initial  number  of  larger  particles  lies  between  107 
and  1010  and  the  number  of  smaller  particles  is  as  great 
or  greater,  in  which  case  the  two  systems  behave 
differently.  Even  then  the  difference  is  appreciable 
only  if  the  radius  of  the  larger  particles  is  at  least 
20  times  that  of  the  smaller  particles.  After  a  time, 
the  coagulation  curves  of  both  types  of  system  approxi¬ 
mate  to  each  other  and  the  number  of  particles 
reaches  a  value  which  is  independent  of  the  dispersity 
of  the  system. 

The  above  deductions  have  been  confirmed  by 
experiments  with  gold  sols.  In  the  slow  coagulation 
of  polydisperse  systems,  the  amicrons  coagulate  much 
more  slowly  than  the  submicrons,  whilst  for  mono¬ 
disperse  submicroscopic  gold  sols  the  rate  of  coagulation 
after  a  time  becomes  rather  less  than  is  calculated 
from  von  Smoluchowski’s  theory.  The  coagulative 
power  for  gold  sols  of  the  chlorides  of  lithium,  sodium, 
potassium,  rubidium,  caesium,  and  hydrogen  increases 
in  this  order.  In  respect  of  rapid  coagulation, 
monodisperse  suspensions  of  clay  and  kaolin  behave 
like  gold  sols,  but  polydisperse  suspensions  coagulate 
more  rapidly  than  the  theory  indicates,  probably 
owing  to  the  influence  of  stirring  and  sedimentation. 
A  direct  ultra-microscopic  method  of  observing  the 
continuous  decrease  in  the  number  of  particles  during 
coagulation  is  described.  R.  Cuthill. 

Influence  of  lyophilic  colloids  on  the  precipit¬ 
ation  of  insoluble  salts.  Gelatin  and  silver 
chromate.  I  and  II.  T.  R.  Bolam  and  (Miss) 
M.  R.  MacIvenzie  (Trans.  Faraday  Soc.,  1926,  22, 
151—161,  162— 177).— See  this  vol.,  678. 

Formula  for  the  electrolytic  swelling  value  of 
gold  sol  and  iron  hydroxide  sol.  K.  Hakozaki 
(Kolloid-Z.,  1926,  39,  316 — 319;  cf.  Tsuji,  this  vol., 
795). — Investigations  have  been  made  with  gold 
and  ferric  hydroxide  sols  to  discover  if  Tsuji’s  formula 
(loc.  cit.)  for  the  swelling  value  of  the  coagulation 
concentration  of  electrolytes  for  mastic  sol  is  also 
applicable  to  other  hydrophobic  colloids.  The  con¬ 
centration  of  sodium  chloride  at  which  precipitation 
of  gold  sol  began  in  24  hrs.  was  found  to  be  independ¬ 
ent  of  the  colloid  concentration.  The  swelling  value 
of  sodium  chloride  at  different  hydrogen-ion  con¬ 
centrations  was  then  determined,  using  acetate  buffer 
and  phosphate  buffer.  By  introducing  into  Tsuji’s 


formula  the  values  so  obtained  for  the  sodium-ion 
concentration  (including  that  of  the  buffer)  and  the 
hydrogen-ion  concentration,  which  must  be  combined 
for  the  precipitation  of  the  gold  sol,  the  value  10"5'3 
is  obtained  for  K.  The  experimental  results  are  in 
good  agreement  with  those  calculated  from  the 
formula.  Similar  experiments  with  ferric  hydroxide 
sol,  using  acetate  buffer,  yielded  the  value  10‘9'3 
for  K.  The  observed  values  agree  moderately  well 
with  those  calculated.  L.  L.  Bircumshaw. 

Reactions  of  colloidal  gold  with  proteins. 
R.  Wernicke  and  F.  Modern  (Rev.  Soc.  Argentina 
Biol.,  1926,  2,  143 — 156). — Electrically  dialysed 
serum-albumin  from  the  horse  precipitates  gold  sols 
obtained  by  reduction  with  formaldehyde  or  dextrose 
and  purified  by  prolonged  electrodialysis.  The 
precipitating  action  is  less  marked  with  undialysed 
sols.  When  appropriate  amounts  of  electrolytes 
are  added,  the  precipitating  action  is  changed  to  a 
protective  action.  G.  W.  Robinson. 

Colloid  chemistry  of  urine.  F.-V.  von  Hahn 
(Kolloid-Z.,  1926,  39,  329). — A  brief  reply  to  Bech- 
hold  (this  vol.,  902).  N.  H.  Hartshorne. 

Ehullioscopic  determination  of  the  eqpiilibrium 
constant  relative  to  the  formation  of  complexes 
with  mercuric  cyanide.  F.  Bourion  and  E. 
Rouyer  (Compt.  rend.,  1926,  183,  390—392).— 
Ehullioscopic  examination  has  shown  that  at  100° 
mercuric  cyanide  does  not  combine  to  a  great  extent 
with  alkali  halides  in  aqueous  solutions.  When  the 
ordinary  method  of  mixtures  is  used  to  interpret  the 
results,  these  indicate  that  in  solutions  containing 
1  mol. /litre  of  each  constituent  potassium  bromide- 
mercuric  cyanide  mixtures  are  combined  to  the  extent 
of  40-5%,  whilst  in  potassium  chloride-mercuric 
cyanide  mixtures  only  30%  combined.  When  calcu¬ 
lated  on  the  basis  of  the  b.-p.  elevations  per  unit 
weight  of  water,  the  results  indicate  that  only  27% 
of  the  potassium  bromide-mercuric  cyanide  mixture 
is  combined.  The  observations  lead  to  no  conclusions 
regarding  the  rule  to  apply  for  the  calculation  of  the 
equilibrium  constant  from  the  b.-p.  elevations  of  the 
single  salts.  A.  E.  Mitchell. 

Empirical  viscosity  formula.  M.  Kunitz  (J. 
Gen.  Physiol.,  1926,  9,  715 — 725). — The  expression 
>7=(l-f-0-o<?)/(l  —  t?)1,  where  17  is  the  relative  viscosity 
of  the  suspension  and  9  the  fraction  of  the  total  volume 
occupied  by  the  dispersed  substance,  represents 
very  closely  the  relation  between  the  volume  of  the 
solute  and  the  viscosity  of  the  solution.  The  formula 
was  found  to  hold  for  solutions  of  sugars,  glycogen, 
caseinogen,  and  rubber  up  to  50%  concentration. 
In  the  case  of  sugar  solutions  and  sulphur  suspen¬ 
sions,  the  volume  of  the  solute  calculated  from  vis¬ 
cosity  values  agrees  with  the  actual  volume  of 
the  substance  in  the  dry  state;  for  solutions  of 
rubber  in  benzene,  the  values  of  9  calculated  from 
viscosity  measurements  fit  the  equation  for  the 
osmotic  pressure.  W.  Robson. 

Viscosities  of  solutions  in  ethyl  and  methyl 
alcohols.  H.  Goldschmidt  and  H.  Aarflot  (Z. 
physikal.  Chem.,  1926, 122,  371 — 382). — The  viscosity 
changes  caused  by  the  addition  of  water  to  solutions 
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of  electrolytes  in  methyl  and  ethyl  alcohols  and  the 
neutralisation  of  acids  dissolved  in  these  solvents  by 
bases  of  different  strengths  have  been  investigated. 
Measurements  of  the  viscosities  of  mixtures  of  the 
two  alcohols  and  of  the  densities  of  the  various 
solutions  have  also  been  made.  The  results  obtained 
are  correlated  with  existing  conductivity  data. 

L.  F.  Gilbert. 

Viscosities  of  aqueous  solutions  of  organic 
substances  and  the  polymerisation  of  water. 
H.  M.  Chadwell  (J.  Amer.  Chem.  Soc.,  1926,  48, 
1912 — 1925). — The  densities  and  viscosities  at  25° 
of  solutions  of  some  organic  substances  in  water  and 
of  water  in  methyl  and  ethyl  acetates  and  in  benzene 
are  recorded.  Although  the  organic  constituents  are 
all  less  viscous  than  water,  the  solutions  have  a 
viscosity  higher  than  that  of  water.  The  viscosity 
decrease  due  to  depolymerisation  of  water  is  thus 
more  than  balanced  by  other  effects  causing  a  viscosity 
increase ;  the  volume  of  the  solute  molecules  is 
probably  the  most  important  factor  in  this  respect. 
The  effect  may  also  be  due  to  the  volume  contraction 
accompanying  solution,  since  the  contraction  and  the 
viscosity  increase  run  parallel.  For  normal  solutes, 
the  larger  the  molecular  volume  the  larger  is  the 
relative  viscosity.  S.  K.  Tweedy. 

Viscosities  of  univalent  salts  of  the  higher 
fatty  acids  in  aqueous  solution.  K.  S.  Malik 
(Kolloid-Z.,  1926,  39,  322 — 324;  cf.  Yajnik  and 
Malik,  A.,  1925,  ii,  779). — The  viscosities  of  aqueous 
solutions  of  sodium  stearate  and  sodium  palmitate 
at  60°,  70°,  and  80°  and  at  various  concentrations 
have  been  employed  to  test  whether  or  not  the 
viscosities  of  colloidal  electrolytes  follow  any  of  the 
known  equations  connecting  viscosity  and  concen¬ 
tration.  The  observed  values  of  tj,/^  are  considerably 
higher  than  those  calculated  from  Einstein’s  formula, 
but  the  logarithmic  formula  of  Arrhenius  is  applicable 
to  aqueous  solutions  of  the  salts  in  question.  Cal¬ 
culation  of  the  Arrhenius  constant  shows  that  it 
deviates  strongly  from  the  value  0-01086  given  by 
Arrhenius  and  increases  with  increasing  concentration 
of  the  salt.  L.  L.  Biecumshaw. 

Theory  of  concentrated  solutions.  I.  Theory 
of  hydration.  II.  Thermodynamics  of  binary 
mixtures.  W.  Heitler  (Ann.  Physik,  1926,  [iv], 
80,  629 — 671). — I.  The  assumption  of  complete 
dissociation  of  moderately  concentrated  solutions  of 
strong  electrolytes  and  the  recognition  of  inter-ionic 
attractions  have  been  admitted  to  require  solvation 
or  hydration  in  one  form  or  another  before  they  can 
provide  agreement  with  experience.  The  molecules 
of  solvent  and  solute  are  regarded  as  arranged  on  a 
space  lattice.  Such  deviations  from  the  laws  obtain¬ 
ing  in  dilute  solutions  as  can  be  traced  to  solvation 
arise  from  certain  positions  in  the  sphere  of  influence 
of  a  solute  molecule  being  forbidden  to  solute,  but  not 
to  solvent  molecules.  The  solvent  molecules  held  fast 
in  this  way  undergo  no  permanent  change  which  would 
differentiate  them  from  the  rest  of  the  medium. 
Interchanges  of  solvent  molecules  are  permitted  only 
with  other  solvent  molecules  and  not  with  the  solute. 
The  forces  operating  between  solute  and  solvent  exert 


no  direct  influence  on  the  medium,  their  effect  being 
confined  to  distortion  of  the  spaco  lattice. 

II.  The  assumption  of  oriented  molecules  is  carried 
over  to  a  quite  distinct  investigation  of  the  poten¬ 
tial  energy  between  two  molecules,  and  of  the 
statistical  conditions  under  which  molecules  of  the 
same  or  of  different  kinds  occur  in  close  proximity  one 
to  another.  A  simple  set  of  expressions  is  advanced 
which  accounts  in  a  fairly  complete  manner  for  the 
behaviour  of  a  mixture,  e.g.,  its  vapour  pressure  and 
miscibility.  The  heat  of  mixing  is  the  important 
quantity  for  the  theoretical  reasoning,  and  the 
experimental  data  agree  in  respect  of  sign  and  order 
of  magnitude  with  the  results  deduced. 

A  note  is  appended  on  the  velocity  of  sound  in 
mixtures  as  a  basis  for  the  determination  of  character¬ 
istic  frequency  in  relation  to  the  specific  heat. 

It.  A.  Morton. 

Milner  and  Debye  theories  of  strong  electro¬ 
lytes.  G.  Scatchard  (Phil.  Mag.,  1926,  [vii],  2, 
577 — 586). — It  is  claimed,  contrary  to  the  con¬ 
clusions  of  Pike  and  Nonhebcl  and  of  Nonhebel  and 
Hartley  (A.,  1925,  ii,  1061),  that  Debye’s  theory  of 
strong  electrolytes  offers  a  better  representation  of 
observed  facts  than  does  Milner’s.  It  is  shown  that, 
when  the  complete  Debye  equation  is  applied  to  an 
electrolytic  cell  comprising  a  methyl  alcohol  solution 
of  hydrochloric  acid,  the  E.M.F.  values  obtained 
are  more  constant  and  show  less  deviation  from  the 
experimental  values  over  a  much  wider  range  of 
concentration  than  those  given  by  Milner’s  formula, 

A.  E.  Mitchell. 

Milner  and  Debye  theories  of  strong  electro¬ 
lytes.  G.  Nonhebel  and  H.  Hartley  (Phil.  Mag., 
1926,  [vii],  2,  586 — 587  ;  cf.  preceding  abstract). — 
The  authors  disagree  with  Scatchard  in  the  choice  of 
the  constant  E0  in  the  equation  E=E0— 0-1183  log  cf 
and  claim  that  the  value  assumed  is  incompatible 
with  that  obtained  by  a  simple  extrapolation  without 
resource  to  any  theory.  An  extract  from  a  com¬ 
munication  from  Milner  indicates  that  the  numerical 
differences  obtained  in  the  application  of  the  two 
theories  are  attributable  to  greater  approximations 
in  the  Milner  as  compared  with  the  Debye  formula. 

A.  E.  Mitchell. 

Inter-ionic  attraction  theory  of  ionised  solutes. 
VI.  Ionisation  and  ionisation  constants  of 
moderately  ionised  acids.  M.  S.  Sherrill  and 
A.  A.  Noyes  (J.  Amer.  Chem.  Soc.,  1926,  48,  1861 — 
1873). — The  ionisation  constants  of  moderately  ionised 
acids  are  calculated  from  the  relation  a=A/Aa, 
where  Aa  is  corrected  for  the  mobility  decrease  of  the 
ions  due  to  their  higher  concentration.  This  decrease 
is  calculated  as  a  function  of  ionic  strength  (Lewis  and 
Randall,  A.,  1921,  ii,  427).  The  method  is  used  to 
calculate  the  first  ionisation  constants  of  orthoplios- 
phoric  acid  (0  0083  at  18°)  and  sulphurous  acid 
(0-012  at  25°),  and  the  second  ionisation  constant  of 
sulphuric  acid  (0-0115  at  25°).  S.  K.  Tweedy. 

Recognition  and  separation  of  mono-  and  poly- 
basic  acids.  E.  Weitz  (Leopoldina,  1926,  2,  160 — 
165). — The  solubility  in  water  of  the  ammonium  salts 
of  monobasic  organic  and  inorganic  acids  increases  in 
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presence  of  ammonia,  whereas  the  solubility  of  the 
ammonium  salts  of  polybasie  acids  diminishes  (cf. 
Gaus,  A.,  1901,  ii,  7).  The  increase  is  probably  due 
to  the  formation  of  ammonia-ammonium  salt  com¬ 
plexes  ;  the  decrease  is  probably  a  salting-out  effect 
which  occurs  wrhen  no  complexes  are  formed. 
Graphical  representation  of  the  results  indicates  that 
ammonium  persulphate  and  perchlorate  both  form 
solutions  with  ammonia  which  are  completely 
miscible  writh  water.  The  polymerised  hydrofluoric, 
iodic,  and  periodic  acids  behave  as  polybasie  acids; 
dithionic  and  persulphuric  acids  behave  as  monobasic 
acids.  The  twro  last-named  acids  can  probably  be 
regarded  as  “  doubly  monobasic,”  (HS03)2  and 
(HS04)2,  there  being  two  separate  nuclei  in  the 
molecule,  each  containing  an  acid  hydrogen  atom. 
Only  two  dibasic  organic  acids  behave  thus,  viz., 
fsophthalic  and  benzene-»i-disulphonic  acids.  It  is 
considered  that  the  reciprocal  influence  of  the  carb¬ 
oxyl  groups  in  isophthalic  acid  is  much  smaller 
than  in  the  normally-behaving  phthalic  and  tere- 
phthalic  acids,  so  that  their  roles  are  separately 
conserved  and  the  acid  reacts  as  doubly  monobasic. 
The  order  of  increase  of  solubility  in  ammonia  solution 
of  some  ammonium  salts  of  monobasic  and  doubly 
monobasic  acids  places  the  latter  in  a  series  identical 
with  Hantzseh’s  series  for  the  strength  of  acids 
(A.,  1923,  ii,  475),  which  is  compatible  with  the  view 
that  the  solubility  increase  is  due  to  complex  formation. 
Mixtures  of  ammonium  salts  of  monobasic  acids  with 
a  similar  salt  of  a  polybasie  acid  may  often  be 
separated  by  passing  ammonia  into  the  aqueous 
solution  of  the  mixture,  when  the  latter  salt  is 
precipitated.  S.  K.  Tweedy. 

Electrolytic  dissociation  of  dibasic  acids.  III. 
Determination  of  the  second  dissociation  con¬ 
stant  from  solubility  experiments.  E.  Larsson 
(Z.  anorg.  Chem.,  1926,  155,  247 — 254). — A  method 
is  described  for  calculating  the  second  dissociation 
constant  of  dibasic  acids  from  the  solubility  of  a 
sparingly  soluble  monobasic  acid  in  the  solution  of  a 
neutral  salt  of  the  dibasic  acid.  The  applicability  of 
the  method  to  oxalic,  succinic,  fumaric,  Z-malic,  and 
(Z-tartaric  acids  is  shown ;  the  results  are  in  good 
agreement  with  those  obtained  electrometrically. 

LI.  Carlton. 

Foundation  of  the  expressions  r(n)  and  rlp). 
A.  F.  Richter  (Biochem.  Z.,  1926,  174,  271 — 275; 
cf.  Giribaldo,  ibid.,  1925,  163,  8;  A.,  1925,  ii,  325). — 
Theoretical.  E.  C.  Smith. 

Equilibrium  point  in  the  reaction  between 
iodic  and  hydrobromic  acids.  A.  Sc h wicker 
and  G.  Sckay  (Z.  physikal.  Chem.,  1926,  122,  482 — 
484). — The  mass  law  constant  corresponding  with 
the  equilibrium  2IO3'-(-10Br'-}-12H' l^I2-{-5Br2-)- 
6H,0,  as  determined  from  analyses  of  the  equilibrium 
products  of  mixtures  of  solutions  of  iodic  and  hydro¬ 
bromic  acids,  is,  approximately,  1-6  x  10~22  at  25°, 

L.  F.  Gilbert. 

Electrolyte-free  water-soluble  proteins.  VI. 
Acid  glutins  and  the  Dorman  equilibrium.  W. 
Pauli  and  H.  Wit  (Biochem.  Z.,  1926,  174,  30S — 
332). — Measurement  of  the  conductivity  and  hydrogen- 


ion  concentration  of  solutions  of  glutin  in  hydro¬ 
chloric  acid  solutions  shows  that  writh  increasing 
concentration  of  the  acid,  the  activity  and  conductivity 
of  glutin  hydrochloride  increase  to  a  maximum  in 
0-01 — 0-03AT-hydrochloric  acid.  Similar  results  are 
obtained  with  sulphuric  acid.  At  the  maximum 
point,  the  apparent  normality  of  the  glutin  hydro¬ 
chloride  also  diminishes,  which  would  indicate  that 
hydrogen  ions  previously  attached  to  the  protein  are 
again  liberated  by  further  addition  of  acid.  The 
anomaly  indicates  the  inapplicability  of  the  Debye- 
Hiickel  formula  to  this  system.  The  effect  of  doubling 
the  glutin  concentration  is  to  increase  the  maximal 
normality  100%,  but  the  maximal  activity  and 
conductivity  increase  only  97%.  At  constant  tem¬ 
perature  and  hydrogen-ion  concentration  the  charge 
on  the  glutin  particle  appears  to  be  independent  of 
the  glutin  concentration,  and  at  the  point  of  optimal 
activity  of  the  hydrochloride  and  of  the  sulphate  the 
charge  carried  is  of  the  same  magnitude.  The 
viscosity  curves  follow  those  of  conductivity  very 
closely,  the  maxima  being,  however,  at  a  slightly 
higher  pn.  The  difference  is  probably  due  to  the 
greater  degree  of  hydrolysis  resulting  from  the  higher 
temperature  at  vrhich  the  viscosity  measurements 
were  made.  E.  C.  Smith. 

Volatility  and  dissociation  of  borax.  H.  V.  A. 

Briscoe  and  P.  L.  Robinson  (Nature,  1926,  118, 
374), — The  volatility  of  borax  is  well  established 
(cf.  Kolthoff,  this  vol.,  813).  Moreover,  a  silica 
muffle  used  for  the  fusion  of  borax  acquired  an  interior 
enamel  produced  by  interaction  with  the  volatilised 
material  (cf.  A.,  1925,  ii,  619).  A.  A.  Eldridge. 

Dissociation  pressures  and  the  transition  point 
of  sodium  sulphate  decahydrate.  M.  Matsui, 
E.  Nanai,  S.  Ito,  and  S.  Fukushhha  (J.  Soc.  Chem. 
Ind.  Japan,  1926,  29,  161 — 167). — The  dissociation 
pressures  of  sodium  sulphate  decahydrate  (mixed  with 
the  anhydrous  salt)  were  measured  dynamically  by 
Partington’s  method  (J.C.S.,  1911,  99,  467).  The 
curve  of  log  p  against  1  jT  was  fairly  concordant  with 
that  of  Baxter  and  Lansing  (A.,  1920,  ii,  286).  The 
dew-point  method  of  Cumming  (J.C.S.,  1909,  95,  1772) 
was  also  used.  The  transition  point,  established  from 
the  intersection  of  the  two  curves  so  obtained,  was 
32-6°,  in  agreement  with  Cohen’s  result  (Z.  physikal. 
Chem.,  1897,  14,  53).  The  transition  point  was 
also  estimated  by  the  tensimeter  (32-33°)  and  the 
dilatometer  (32-436°),  respectively.  K.  Kashima. 

Decomposition  of  the  double  ammonium 
fluorides  of  the  elements  of  the  titanium  group. 

S.  Hartmann  (Z.  anorg.  Chem.,  1926, 155,  355 — 357). 
— The  thermal  dissociation  in  a  current  of  nitrogen 
of  the  double  compounds  of  the  fluorides  of  hafnium, 
titanium,  and  zirconium  with  ammonium  fluoride 
has  been  examined.  The  hafnium  compound  decom¬ 
poses  rather  more  readily  than  the  zirconium  com¬ 
pound  (cf.  Wolter,  A.,  1908,  ii,  701),  whilst  the 
titanium  salt  occupies  an  intermediate  position. 
The  solubility  of  the  last  named  in  0-125Ar-hydro- 
fluoric  acid  is  1-344  g. -mol. /litre.  Scandium  ammon¬ 
ium  fluoride  commences  to  decompose  at  125°. 

R.  Cgthill. 
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Heat  of  vaporisation  and  surface  tension. 
W.  Her/.  (Z.  anorg.  Chem,,  1926,  155,  348 — 350). — 
The  empirical  relation  log  L—a-\-b  log  y,  where  L  is 
the  heat  of  vaporisation,  y  is  the  surface  tension,  and  a 
and  b  are  constants,  is  valid  for  water  and  certain 
organic  liquids  over  considerable  temperature  ranges. 
Near  the  critical  point  irregularities  occur. 

K..  Cuthill. 

Association  of  liquids  and  a  relation  between 
the  capillary  constant  and  the  beat  of  vaporis¬ 
ation.  N.  de  Kolosovski  (Z.  anorg.  Chem.,  1926, 
155,  351 — 354). — Combination  of  the  relation 

between  the  molecular  elevation  of  the  b.  p.  and  the 
b.  p.  previously  deduced  (this  vol.,  791)  from  van ’t 
Hoff’s  expression  for  the  molecular  elevation  and 
Kistiakovski’s  rule  (A.,  1913,  ii,  837)  leads  to  the 
conclusion  that  the  ratio  between  the  heat  of  vaporis¬ 
ation  of  a  liquid  and  its  capillary  constant  is  inde¬ 
pendent  of  the  temperature,  and  for  non-associated 
liquids  has  the  value  18.  This  is  confirmed  by  an 
examination  of  available  data,  liquids  known  to  be 
associated  giving  values  for  the  constant  as  high  as  36. 

R.  Cuthill. 

Free  energy  of  hydration  of  ions.  T.  J.  Webb 
(Proc.  Nat.  Acad.  Sci.,  1926, 12,  524 — 529). — Previous 
calculations  of  the  heat  of  hydration  of  gaseous  ions 
(Born,  A.,  1920,  ii,  527 ;  Latimer,  this  vol.,  684) 
assume  that  the  ions  are  spherical  and  that  the  heat 
of  hydration  is  equal  to  the  energy  obtained  from 
discharging  the  spheres  in  a  vacuum  and  subsequently 
charging  them  in  water.  Consideration  of  the 
principles  involved  leads  to  the  conclusions  that  : 

(a)  the  above  energy  change  is  a  free  energy  change ; 

(b)  the  dielectric  constant  of  a  molecular  medium  is 

not  constant  in  the  immediate  vicinity  of  an  ion 
(Sack,  this  vol.,  456) ;  (c)  the  effective  ionic  radius 
is  that  of  the  cavity  surrounding  the  ion,  in  which  there 
are  no  solvent  molecules;  (d)  there  is  an  energy 
change  due  to  the  compression  of  the  solvent  in  the 
vicinity  of  the  ion.  Starting  from  these  premises, 
the  effective  radii  and  the  free  energies  of  hydration 
of  a  number  of  ions  have  been  calculated,  details  of 
the  calculations,  which  are  rather  complex,  being 
promised  later.  The  following  numbers  represent 
the  free  energies  of  hydration  (Cal. /mole)  of  the  ions 
of  sodium,  bromine,  hydrogen,  and  zinc,  respectively, 
the  figures  in  parentheses  being  the  corresponding 
effective  radii  in  A.:  99-0,  (1-505);  66-2,  (2-38); 
250,  (<0-5);  525,  (1-04).  The  effective  radii  are  in 
general  about  0-5  A.  higher  than  those  given  by 
Wasastjerna  (A.,  1923,  ii,  593)  and  Bragg  (Proc.  Roy. 
Inst.,  1925,  24,  III,  614)  for  the  radii  of  ions  in 
crystals.  The  electron  affinities  of  the  halogens  have 
been  calculated.  J.  S.  Carter. 

Residual  affinity  and  co-ordination.  H. 
Thermal  measurements  on  derivatives  of  cupric 
iodide.  G.  T.  Morgan,  S.  R.  Carter,  and  W.  F. 
Harrison  (J.C.S.,  1926,  2027 — 2030). — The  heat  of 
formation  of  fJ.hamolbisethylened.iaim/iinocupric  iodide, 
[Cu,2en,Et-OH]I2,  m.  p.  235°  (decomp.),  has  been 
found  to  be  +55-23  cal.,  whilst  the  heats  of  formation 
of  the  mono-  and  di-hydrated  bisethylenediammino- 
cupric  iodides  (cf.  this  vol.,  1027)  are  +53-78 


and  55-55  cal.,  respectively.  The  heat  of  formation 
of  the  monoalcoholate  from  cuprous  iodide,  iodine, 
and  aqueous  ethylenediamine  is  +22-12  cal. 

C.  J.  Still. 

Heats  of  mixing  of  water  with  acetic  acid  and 
isopropyl  alcohol.  C,  Sandonnini  (Atti  R.  Accad. 
Lincei,  1926,  [vi],  4,  63 — 68). — The  heat  evolved  on 
mixing  water  with  acetic  acid  at  15 — 18°  rises  to  a 
maximum  of  48  cal.  per  100  g.  of  mixture  at  14% 
acetic  acid  and  falls  through  zero  above  34%  to  a 
minimum  of  —192  cal.  at  79%.  The  specific  heats 
and  heats  of  mixing  for  water-isopropyl  alcohol 
mixtures  have  been  determined.  The  former  arc 
always  higher  than  those  calculated  by  the  mixture 
rule,  and  the  latter  have  a  maximum  of  871  cal.  per 
100  g.  of  mixture  at  25%  alcohol,  falling  to  a  minimum 
of  —32-5  cal.  at  95%.  E.  W.  Wignall. 

Moving-boundary  method  for  determining 
transference  numbers.  V.  Constant  current 
apparatus.  D.  A.  MacInnes,  I.  A.  Cowper- 
thwaite,  and  K.  C.  Blanchard  (J.  Amer.  Chem.  Soc., 
1926,  48,  1909—1912;  cf.  A.,  1925,  ii,  542).— An 
automatic  device  is  described  which  maintains  a 
constant  current  through  a  moving-boundary  trans¬ 
port  apparatus,  the  resistance  in  which  increases 
steadily  •  during  a  determination.  The  transport 
number  of  the  cation  in  0-liV-potassium  nitrate 
solution  at  25°  is  0-5122  (cf.  Denison  and  Steele,  A., 
1906,  ii,  68).  S.  K.  Tweedy. 

Theory  of  electrolytic  ions.  XXXHI.  Trans¬ 
port  numbers  of  anions  of  chlorides  of  sodium, 
potassium,  and  lithium  and  of  potassium 
bromide  and  iodide.  R.  Lorenz  and  J.  Westen- 
berger  (Z.  anorg.  Chem.,  1926,  155,  273 — 280; 
cf.  this  vol.,  910). — From  Lorenz’s  theory  of  transport 
numbers  it  is  shown  that  if  the  transport  number 
of  the  anion  of  an  electrolyte  is  plotted  against  the 
cube  root  of  the  concentration,  the  resulting  graph  will 
be  in  general,  not  a  straight  line,  but  a  hyperbolic 
curve.  This  is  shown  to  be  true  by  an  examination 
of  published  data  for  the  above  salts.  R.  Cuthill. 

Oxidation-reduction.  IX.  Potentiometric  and 
spectrophotometric  study  of  meriquinones  of 
the  p-phenylenediamine  and  benzidine  series. 
W.  M.  Clark,  B.  Cohen,  and  H.  D.  Gibbs  (U.S.  Pub. 
Health  Ser.,  1926,  Suppl.  54,  1 — 61). — Potentio¬ 
metric  measurements  have  been  conducted  on 
solutions  containing  ??ieriquinones  (partly  oxidised 
products),  the  normal  potentials  being  calculated 
hy  means  of  a  relation  developed  on  the  assumption 
that  a  meriquinone  consists  of  equal  parts  of  oxidant 
and  reductant.  The  curves  connecting  electrode 
potential  with  p,L  of  solution  show  points  of  inflexion 
corresponding  with  the  first  and  second  ionic  dis¬ 
sociations  of  reductants,  the  dissociation  constants 
being  evaluated  for  both  oxidants  and  reductants. 
Calculations  of  the  concentrations  of  menquinone  are 
found  to  be  roughly  in  accord  with  spectrophotometric 
and  colorimetric  methods  of  determination.  The 
instability  of  the  systems  in  question  causes  great 
experimental  difficulties.  C.  H.  D.  Clark. 
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Oxidation-reduction.  X.  Reduction  potentials 
in  cell  suspensions.  R.  K.  Cannan,  B.  Cohen, 
and  W.  M.  Clark  (U.S.  Pub.  Health  Ser.,  1926, 
Suppl.  55,  1 — 34). — Measurements  of  the  electrode 
reduction  potentials  of  suspensions  of  rat  liver,  dried 
yeast  and  tissue,  and  of  growing  bacterial  cultures 
indicate  that  these  may  be  advantageously  employed 
in  place  of  reversible  indicators  in  the  study  of 
biological  reactions.  The  unimolecular  reduction  of 
methylene-blue  by  yeast-cell  suspensions  is  decreased 
by  washing  the  cells.  Possibly  on  account  of  the 
influence  of  hydrogen  donators  within  the  cells,  the 
reduction  of  methylene-blue  by  boiled,  washed  yeast- 
cells  is  accelerated  by  glutathione. 

P.D.  measurements  made  with  bacterial  cultures 
using  platinum  electrodes  are  somewhat  uncertain. 
In  considering  the  problem  of  oxygen  catalysts  in 
biochemistry,  it  appears  that  account  should  be  taken 
of  a  characteristic  oxidation-reduction  potential  of 
aerated  suspensions  of  different  cultures  in  the  region 
marked  by  the  indophenol  indicators. 

The  cell  suspensions,  in  the  absence  of  oxygen, 
develop  increasing  negative  potential,  and  a  small 
quantity  of  active  material  appears  to  be  continuously 
produced  from  a  large  reserve.  The  behaviour  of 
cell-enzymes  in  presence  of  oxidants  such  as  methylene- 
blue  is  discussed  in  the  light  of  electronic  theories. 

C.  H.  D.  Clark. 

Increase  in  potential  when  some  reducing 
agents  are  added  to  certain  oxidants.  W.  S. 
Hendrixson  (Proc.  Iowa  Acad.  Sci.,  1924,  31,  319 — 
323). — When  added  to  dilute  solutions  of  oxidants  in 
sulphuric  acid,  ferrous  iron  seems  to  cause  a  rise  in  the 
potential  of  electrodes  by  accelerating  the  rate  at 
which  they  take  up  their  full  charges.  In  all  but 
extremely  dilute  solutions,  the  electrodes  reach 
saturation  after  several  hours,  and  normal  falls  of 
potential  are  then  produced  by  the  addition  of  ferrous 
sulphate.  Other  similar  instances  are  cited. 

Chemical  Abstracts. 

Location  of  the  E.JM.F.  in  a  photo-active  cell 
containing  a  fluorescent  electrolyte.  C.  C.  Mur¬ 
dock  (Proc.  Nat.  Acad.  Sci.,  1926,  12,  504 — 508). — 
Goldmann  (Ann.  Physik,  1908,  [iv],  27,  449)  has 
reported  that  it  is  necessary  to  illuminate  the  actual 
boundary  between  electrode  and  solution  in  order  to 
obtain  an  E.M.F.  from  the  arrangement,  Ptjfluor- 
escent  solution|Pt.  Grumbach,  on  the  other  hand 
(A.,  1923,  ii,  10S;  1925,  ii,  549),  has  pointed  out  that 
by  working  with  very  dilute  solutions  (Goldmann  used 
concentrated  alcoholic  solutions  of  dyes)  an  effect 
may  be  obtained  merely  by  illuminating  a  portion  of 
the  solution.  He  concludes  that  the  total  E.M.F. 
'when  the  electrode  is  illuminated  is  due  in  part  to  an 
effect  in  which  the  electrode  is  not  directly  concerned. 
In  the  present  investigation,  measurements  have  been 
made  using  Goldmann’s  type  of  semi-transparent 
film-electrodes  on  glass  and  a  3%  solution  of  rhod- 
amine-B  in  absolute  alcohol,  under  such  conditions 
that  the  solution  flows  along  the  surface  on  which  the 
electrode  is  deposited  and  may  be  illuminated  through, 
or  on  either  side  of,  the  electrode.  An  effect  is 
observed  even  when  the  only  light  falling  on  the 
electrode  is  that  due  to  scattering  and  fluorescence 


in  the  neighbouring  illuminated  solution ;  the  maxi¬ 
mum  effect  is  observed  when  the  electrode  is  com¬ 
pletely  bathed  in  light.  The  results  indicate  that  the 
photo-active  E.M.F.  in  the  Goldmann  cell  is  partly 
due  to  some  action  of  light  on  the  electrolyte  in  which 
the  electrode  plays  no  active  part.  There  is,  however,  a 
residual  E.M.F.  for  the  production  of  which  illumin¬ 
ation  of  the  electrode  appears  to  be  necessary. 

J.  S.  Carter. 

Determination  of  the  velocity  constant  of  a 
unimolecular  reaction.  E.  A.  Guggenheim  (Phil. 
Mag.,  1926,  [vii],  2,  538 — 543). — It  is  shown  that  if 
vx  ...  v{  ..  .  vn  are  n  readings  taken  at  times 
tl  ...  ti  ..  .  tn  and  vy'  ...  Vi  ..  .  vn'  those 
for  times  fj-|-r  .  .  .  f;+T  .  .  .  f„+r,  then  the 
gradient  of  the  straight  line  obtained  by  plotting 
l°g10  (v/—v)  against  t  will  be  —  k  log10  e,  where  k  is 
the  velocity  constant.  This  method  of  determining 
k  is  considered  to  be  more  accurate  than  the  usual 
one  depending  on  an  extrapolated  value  of  vm ,  since 
each  measurement  is  employed  once  only. 

A.  E.  Mitchell. 

[Radiation]  theory  of  the  velocity  of  chemical 
reactions.  J.  K.  Syrkin  (Z.  anorg.  Chem.,  1926, 
155,  317 — 322). — It  is  shown  that  the  application  of 
the  quantum  theory  to  the  theory  of  the  velocity  of 
chemical  reactions  necessitates  the  assumption  that 
the  cross-section  of  the  light  quanta  is  proportional 
to  the  square  of  the  wave-length,  which  conflicts 
with  the  results  of  light  absorption  measurements. 
Further,  the  decomposition  of  sulphuryl  chloride 
(Smith,  A.,  1925,  ii,  876)  takes  place  at  a  higher 
speed  than  is  accounted  for  by  the  radiation  theory. 

R.  Cuthill. 

Interaction  (coaction)  of  molecules  in  ter- 
molecular  reactions.  H.  J.  Prins  (Chem.  Week- 
blad,  1926,  23,  389 — 393). — The  conditions  under 
which  termolecular  reactions  may  occur  are  considered, 
and  it  is  concluded  that  such  reactions  will  occur 
most  readily  where  one  or  more  pairs  of  molecules  are 
able  to  form  intermediate  aggregates  in  virtue  of 
their  electronic  configurations.  S.  I.  Levy. 

Expression  of  equations  of  chemical  actions 
as  functions  of  time.  S.  G.  Botella  (Anal.  Ffs. 
Quim.,  1926,  24,  400 — 412). — The  equations  showing 
the  relationship  between  the  quantity  of  substance 
changed  and  the  time  in  homogeneous  unilateral 
reactions  may  be  transformed  into  direct  functions 
of  the  time.  For  example,  the  ordinary  equation 
dxjdt=k(a—x)  becomes  a;=a(l— e'i').  The  equations 
obtained  in  different  cases  are  discussed.  In  the  case 
of  multimolecular  reactions,  solutions  are  possible 
only  when  the  reacting  substances  are  initially  present 
in  equal  concentration.  From  the  author’s  analysis, 
it  would  appear  that  the  hypothesis  of  Damianovitch 
(Anal.  Asoc.  Quim.  Argentina,  1913, 1,  289)  that  there 
are  alternate  maxima  and  minima  in  the  reaction 
velocity-time  curve  for  bimolecular  and  higher  re¬ 
actions  is  untenable.  G.  W.  Robinson. 

Kinetics  of  the  reaction  between  iodic  and 
hydriodic  acids.  E.  Abel  and  F.  Stadler  (Z. 
ph3’sikal.  Chem.,  1926,  122,  49 — 80). — The  above 
reaction  has  been  investigated  at  25°,  since  Dushman’s 
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work  (A.,  1904,  ii,  718)  appears  to  be  marred  by 
numerous  errors.  The  complicating  effect  of  the  tri¬ 
iodide  equilibrium  is  eliminated  by  keeping  the  solu¬ 
tion  saturated  with  iodine,  or  else  removing  it  as  it 
is  formed  with  benzene,  and  in  this  way  the  reaction 
is  found  to  be  quinquemolecular.  In  sulphuric  acid 
solutions,  the  velocity  constant  decreases  with  in¬ 
creasing  concentration  of  acid,  or  on  addition  of 
potassium  sulphate,  whilst  in  solutions  containing 
acetic  acid-acetate  mixtures  change  in  the  concen¬ 
tration  has  very  little  eflfect.  This  eflfect  can  be 
accounted  for  in  a  satisfactory  manner  by  applying 
Bronsted’s  theory  of  reaction  velocity,  but  not  by 
means  of  the  classical  theory  of  electrolytic  dissociation. 
The  experimental  results  have  also  been  worked  out 
in  terms  of  Debye’s  theory  of  strong  electrolytes. 

It.  Cuthill. 

Decomposition  of  formaldehyde  by  heat. 
S.  S.  Medvedev  and  E.  A.  Robinson  (Trans.  Karpov 
Inst.  Chem.,  1925,  No.  4,  117 — 125). — The  eflfect  of 
temperature,  duration  of  heating,  and  concentration 
of  formaldehyde  in  gaseous  mixtures  on  the  speed  of 
decomposition  of  formaldehyde  (H*CHO  =  CO+H2+ 
22,300  cal.)  was  determined  by  passing  dry  carbon 
dioxide  first  through  a  U-tube  containing  trioxy- 
methylene  at  various  temperatures  from  60°  to  150°, 
and  then  through  an  electrically  heated  glass  tube. 
Undecomposed  formaldehyde  was  absorbed  by  water 
and  determined  iodometrically.  For  a  formaldehyde 
concentration  of  39-7%  and  time  of  heating  29  sec., 
the  amounts  of  decomposition  were  :  450°,  10-21 ; 
500°,  38-6 ;  550°,  44-7  ;  600°,  87-5 ;  650°,  94-9 ;  700°, 
97-6%.  The  quantity  of  formaldehyde  decomposed 
thus  increases  proportionally  to  the  rise  of  temper¬ 
ature  ;  it  also  increases  proportionally  to  the  time  of 
heating.  The  original  concentration  of  formaldehyde 
in  the  gaseous  mixture,  however,  has  no  influence  on 
the  rate  of  decomposition ;  apparently  the  reaction 
takes  place  only  at  the  surface  of  contact  of  the 
formaldehyde  with  the  glass  tube.  The  catalytic 
effect  is  apparently  peculiar  to  glass,  since  the  increase 
of  surface  by  introducing  asbestos  or  aluminium 
phosphate  does  not  perceptibly  increase  the  decom¬ 
position.  Chemical  Abstracts. 

Reaction  velocity  of  chloral  hydrate  and 
permanganate.  A.  Buzagh  (Mat.  Term.  Ertesito, 
1923,  40,  134 — 143). — Between  30°  and  40°,  no  chloro¬ 
form  is  formed,  and  the  progress  of  the  reaction  can 
be  followed  by  determining  the  decrease  in  concen¬ 
tration  of  the  permanganate.  The  reaction  is  bi- 
molecular.  The  velocity  constants  are  :  0°,  0-00116; 
8-5°,  0-00254;  25°,  0-0112;  40°,  0-0474;  60°,  0-289. 

Chemical  Abstracts. 

Velocity  of  hydrolysis  of  acid  anhydrides  in 
aqueous  solutions  of  electrolytes  and  non¬ 
electrolytes.  R.  Szab6  (Z.  physikal.  Chem.,  1926, 
122,  405 — 413). — The  velocity  of  hydrolysis  of  acetic 
and  succinic  anhydrides  in  presence  of  various  acids, 
salts,  and  non -electrolytes  in  iso-osmotic  solution 
was  determined  by  means  of  an  optical  (refractive 
index)  method  at  14°  and  18°.  The  viscosities  of  the 
solutions  were  also  determined.  In  the  presence  of 
salts  the  velocity  coefficient  is  roughly  inversely  pro¬ 
portional  to  the  viscosity.  The  hydrolysis  of  acetic 


and  succinic  anhydrides  is  catalysed  by  hydrogen 
and  acetate  ions,  and  by  hydrogen  and  succinato 
ions,  respectively.  The  influences  of  the  non-electro¬ 
lytes  employed  are  specific.  L.  F.  Gilbert. 

Velocity  of  hydrolysis  of  the  simplest  formals. 
A.  Skrabal  and  H.  H.  Eger  (Z.  physikal.  Chem., 
1926,  122,  349 — 356). — The  velocities  of  the  acid 
(hydrogen  chloride)  hydrolysis  of  the  formals  of  ethyl, 
zi-propyl,  isopropyl,  ?i-butyl,  isobutyl,  and  sec. -butyl 
alcohols  in  dilute  aqueous  solutions  have  been 
measured  at  25°.  A  connexion  between  chemical 
constitution  and  velocity  coefficient  is  apparent  which 
is  similar  to  that  obtaining  for  the  acid  saponification 
of  the  esters.  L.  F.  Gilbert. 

Velocity  of  hydrolysis  of  mixed  acyl  acetals. 
A.  Skrabal  and  I.  Sawiuk  (Z.  physikal.  Chem.,  1926, 
122,  357 — 370). — The  velocities  of  the  acid  and 
alkaline  hydrolysis  of  the  diacetate,  dipropionate,  and 
acetate-propionate  of  ethylidene  glycol  have  been 
measured.  The  velocity  coefficients  of  the  last-named 
compound  are  approximately  the  arithmetic  means 
of  those  of  the  other  compounds  (cf.  A.,  1924,  ii,  666). 
The  factors  underlying  the  velocity  of  hydrolysis  of 
acetals,  generally,  are  analysed,  and  systematic 
numerical  relations  between  the  influences  of  the 
chemical  groups  concerned  are  deduced. 

L.  F.  Gilbert. 

Kinetics  of  the  change  of  halogenalkylamines 
into  heterocyclic  compounds.  IV.  H.  Freund- 
lich  and  H.  Kroepelin  (Z.  physikal.  Chem.,  1926, 
122,  39 — 4S ;  cf.  A.,  1914,  ii,  448;  1922,  ii,  489).— 
The  affinity  constant  of  bromoethylamine  is  found 
by  conductivity  measurements  to  be  3  X  10"7  at  20°. 
There  is  in  neutral  aqueous  solution  no  true  equi¬ 
librium  between  this  substance  and  dimethyleneimine 
hydrobromide  owing  to  side  reactions  of  the  latter. 
The  velocity  constants  for  the  closing  of  the  chain 
have  been  determined  for  y-bromopropylamine,  and 
for  £-chloro-  and  £- broin o-hexylam ine .  Of  the  mono- 
bromoalkylamines  with  2 — 6  carbon  atoms  and  having 
the  bromine  atom  at  the  opposite  end  of  the  chain 
to  the  amino-group,  8-bromobutylamine  has  the 
greatest  constant,  and  y-bromobutylamine  the  least. 
The  closing  of  the  chain  of  bromoethylamine  in 
alkaline  aqueous  solutions  of  methyl  alcohol  has  also 
been  investigated.  This  reaction  is  of  the  first  order, 
the  velocity  constant,  k,  decreasing  with  increasing 
concentration  of  methyl  alcohol,  although  there  is  no 
simple  relation  between  the  two  magnitudes  except 
for  alcohol  concentrations  below  25%,  when  log,  k 
is  a  linear  function  of  the  alcohol  concentration  in 
g.-mol.  %.  R.  Cuthill. 

Calcination  rates  of  limestone.  W.  A.  Gilkey. 
—See  B.,  1926,  707. 

Rate  of  solution  of  aluminium.  M.  Cent- 
nerszwer  and  W.  Zablocki  (Z.  physikal.  Chem., 
1926,  122,  455 — 481). — The  rate  of  solution  of 
aluminium  in  dilute  hydrochloric  acid  has  been 
determined  from  measurements  of  the  amount  of 
hydrogen  evolved.  An  induction  period,  during  which 
the  rate  of  solution  increases,  is  followed  by  normal 
solution.  It  is  considered  that  metallic  aluminium 
is  covered  with  a  passive  film  which  is  continuously 
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transformed  to  active  metal  (in  the  presence  of  acid), 
and  of  thickness,  as  determined  from  the  surface 
area  and  the  volume  of  hydrogen  evolved  during  the 
induction  period,  30 — 84  y..  The  (normal)  velocity 
coefficient  is  increased  by  increasing  the  concentration 
of  hydrochloric  acid ;  this  is  explained  on  the  hypo¬ 
thesis  that  the  reaction  occurs  between  aluminium 
atoms  and  non-ionised  molecules  of  acid.  Other  data 
presented  as  confirming  this  hypothesis  are  :  (a)  The 
addition  of  chlorides  increases  and  the  addition  of 
sulphates  and  nitrates  decreases  the  velocity  of  solu¬ 
tion  (in  consequence  of  the  decrease  and  increase, 
respectively,  of  the  ionisation  of  hydrochloric  acid 
thereby  caused) ;  (6)  the  velocity  of  solution  in  other 
acids  (sulphuric,  hydrobromic,  hydriodic)  has  no  appar¬ 
ent  connexion  with  their  degrees  of  ionisation.  The 
values  of  the  temperature  coefficients  for  the  reaction 
between  aluminium  and  hydrochloric  acid,  and  the 
slight  effect  of  the  velocity  of  rotation  of  the  aluminium 
samples  on  the  rate  of  solution  are  also  in  accordance 
with  the  view  that  the  reaction  velocities  measured  are 
those  of  the  reaction  which  takes  place  directly  be¬ 
tween  acid  and  metal,  and  are  not  determined  by  the 
velocity  of  diffusion  of  the  acid  through  an  adhering 
liquid  film.  The  rate  of  solution  of  aluminium  in 
alkali  increases  as  the  concentration  of  the  alkali 
decreases,  and  can  thus  be  explained  as  a  reaction 
between  metallic  aluminium  and  hydroxyl  ions. 

L.  F.  Gilbert. 

Kinetics  of  carbon  dioxide  assimilation.  J. 
Holluta  (Z.  physikal.  Chem.,  1926,  121,  429 — 43S). 
— Theoretical.  An  expression  for  the  rate  of  assimil¬ 
ation  of  carbon  dioxide  by  plants  is  derived  which 
agrees  approximately  with  Warburg's  results  (Natur- 
wiss.,  1925,  13,  985).  Stoicheiometric  equations  for 
the  assimilation  processes  in  presence  of  light  are 
advanced  which  accord  with  Einstein’s  law  of  photo¬ 
chemical  equivalence.  L.  F.  Gilbert. 

Kinetic  laws  of  homogeneous  catalysis.  E. 
Smtalsky  (Z.  physikal.  Chem.,  1926,  122,  257 — 
286). — A  development  of  a  theory  of  the  velocity  of 
catalysed  reactions,  including  enzyme  reactions,  start¬ 
ing  from  the  assumption  that  the  function  of  the 
catalyst  is  to  convert  the  substrate  into  a  reactive 
form  by  combining  with  it.  The  rate  of  the  reaction 
as  a  whole  is  proportional  to  the  concentration,  not 
of  the  substrate,  but  of  the  intermediate  compound, 
which  is  formed  by  a  practically  instantaneous  revers¬ 
ible  reaction  to  an  extent  dependent  on  the  affinity 
of  the  catalyst  for  the  substrate.  It  is  then  deduced 
by  application  of  ordinary  mass  law  considerations 
that  the  apparent  order  of  such  a  catalysed  reaction 
is  determined  by  the  magnitude  of  this  affinity,  and 
may  have  any  value  from  zero  upwards  either  integral 
or  fractional.  This  apparent  order  bears  in  general 
no  relation  to  the  true  order  of  the  reaction  as  a 
whole,  which  is  that  of  the  relatively  slow  decom¬ 
position  reaction  of  the  intermediate  compound. 
Change  of  temperature  may,  by  altering  the  equi¬ 
librium  concentration  of  the  intermediate  compound, 
change  the  apparent  order  of  the  reaction.  Hydroxyl 
or  hydrogen  ions,  if  present,  may  influence  the  reaction 
either  by  entering  into  the  composition  of  the  inter¬ 
mediate  compound,  or  by  affecting  the  rate  of  its 


decomposition.  In  the  former  case,  but  not  in  the 
latter,  the  order  of  the,  reaction  may  be  changed. 
A  further  complication  is  the  possibility  of  the  form¬ 
ation  of  more  than  one  compound  of  catalyst  and 
substrate,  which  differ  in  stability,  in  which  case  the 
reaction  velocity  may  pass  through  one  or  more 
maximum  or  minimum  values.  If  at  the  same  time 
hydroxyl  or  hydrogen  ions  play  a  part,  the  pheno¬ 
menon  of  an  optimum  concentration  may  manifest 
itself.  When  several  catalysts  are  present  together, 
the  state  of  affairs  is  very  complex,  as  the  substrate 
may  form  compounds  with  two  or  more  of  the  cata¬ 
lysts  simultaneously,  as  well  as  with  each  of  them 
singly.  In  such  a  case,  therefore,  there  is  usually 
no  question  of  a  simple  addition  of  the  effects  of  the 
individual  catalysts.  The  above  theory  is  supported 
by  numerical  examples.  R.  CUTIIILL. 

Catalytic  action  of  copper  ions  in  the  evolution 
of  hydrochloric  acid  [from  chloride  solutions 
evaporated  with  sulphuric  acid].  J.  Bodnar 
and  L.  E.  Roth  (Z.  angew.  Chem.,  1926,  39,  1101 — 
1102). — Prolonged  evaporation  of  a  1%  solution  of 
sodium  chloride  with  sulphuric  acid  on  the  water- 
bath  removes  only  10 — 15%  of  the  hydrochloric  acid ; 
addition  of  1  mg.  of  copper  sulphate  per  100  c.c. 
causes,  under  the  same  conditions,  a  loss  of  more 
than  S0%  of  the  chlorine.  This  action  is  much  more 
marked  if  the  heating  is  carried  out  in  a  Kjeldahl 
flask  over  a  small  gas  flame ;  in  3  hrs.,  no  hydrochloric 
acid  is  lost  from  a  mixture  of  10  c.c.  of  10%  sodium 
chloride  solution  and  5  c.c.  of  concentrated  sulphuric 
acid  when  copper  is  absent,  whilst  the  whole  of  the 
hydrochloric  acid  disappears  in  the  presence  of  1  mg. 
of  copper  sulphate.  A.  R.  Powell. 

Oxidation  of  oxalic  acid  by  iodic  acid.  O. 
Warburg  (Biochem.  Z.,  1926,  174,  497 — 499). — -The 
effect  of  hydrocyanic  acid  on  the  oxidation  of  oxalic 
acid  by  iodic  acid  is  not  the  destruction  of  the  catalytic 
action  of  iron  by  the  formation  of  un-ionised  cyanide, 
but  the  destruction  of  the  catalytic  action  of  iodine, 
formed  in  the  first  stage  of  the  reaction,  by  conversion 
into  cyanogen  iodide.  E.  C.  Smith. 

Transfer  of  excited  energy  from  ozone  to 
hydrogen  and  nitrogen.  A.  C.  Grubb  (Science, 
1926,  63,  460 — 462). — When  a  mixture  of  hydrogen 
and  nitrogen  (3  :  1  vols.)  is  passed  over  a  platinum 
anode  at  which  ozonised  oxygen  is  being  rapidly 
evolved,  ammonia  is  produced.  In  the  dark,  the 
yield  is  decreased  but  slightly;  no  light  phenomena 
•were  observed.  Neither  nitrate  nor  any  decomposi¬ 
tion  product  of  the  aqueous  sulphuric  acid  electrolyte 
was  found.  The  formation  of  ammonia  probably 
results  from  cumulative  excitation  of  the  second  kind. 
The  ozone  appears  to  transfer  its  excitation  to  the 
hydrogen.  A.  A.  Eldridge. 

Decomposition  of  potassium  chlorate  in  the 
presence  of  iron  oxide.  F.  E.  Brown  and  W.  C.  O. 
White  (Proc.  Iowa  Acad.  Sci.,  1924,  31,  291 — 298). — 
The  minimum  temperature  (approx.  324°)  for  the 
“  spontaneous  decomposition  ”  of  potassium  chlorate 
in  the  presence  of  ferric  oxide  does  not  vary  between 
the  limits  32KC103  :  Fe203  and  KC103  ;  4Fe203.  The 
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history  of  the  ferric  oxide  affects  the  temperature, 
which  is  lowered  by  water  of  hydration.  The  presence 
of  ammonium  chloride  in  the  ferric  oxide  may  lower 
the  temperature  to  120°.  Chemical  Abstracts. 

Mechanism  of  poisoning  of  catalysts.  N. 
Bakh  (Trans.  Karpov  Inst.  Chem.,  1925,  No.  4,  11 — 
40). — An  examination  of  the  reaction  NaH2P02-f- 
H20=NaH2P03+H2,  catalysed  by  palladium,  to 
determine  whether  definite  or  infinitesimal  quantities 
of  poisons  are  required  to  destroy  the  activity  of 
the  catalyst.  With  palladium-black,  the  quantities 
of  various  poisons  required  for  1  mol.  of  palla- 
dous  chloride  were  :  potassium  cyanide,  1-75  mol., 
mercuric  chloride,  1  mol.,  thiocarbamide,  1-5  mol., 
quinine  hydrochloride,  more  than  10  mols. 
Alkaloids  generally  have  a  relatively  weak  action  on 
catalysts.  The  poisoning  effect  is  due  partly  to 
chemical  combination  between  the  palladous  chloride 
and  the  poison,  yielding  a  compound  which  cannot  be 
reduced  by  sodium  hypophosphite,  and  partly  to 
adsorption  on  the  surface  of  the  palladium-black. 
With  colloidal  palladium,  the  effect  is  one  of  adsorp¬ 
tion,  and  again  a  definite  number  of  mols.  of  the 
poison  is  required  to  saturate  the  surface  of  the 
palladium  particles  and  paralyse  their  action. 

Chemical  Abstracts. 

Catalytic  action  considered  as  a  surface  action. 
Cl.  R.  Levi  and  R.  Haardt  (Gazzetta,  1926,  56, 
424 — 429). — The  first  quantitative  results  relating 
catalytic  action  to  the  surface  of  unit  mass  of  catalyst 
arc  obtained  by  the  help  of  a  new  method  of  regulating 
the  size  of  platinum  particles. 

The  edge  of  particles,  supposed  cubic,  obtained  by 
reducing  potassium  chloroplatinate  in  acid  solution 
at  60°  with  aluminium  is  found  to  have  the  value 
5-05  gg  (cf.  this  vol.,  365).  When  such  preparations 
are  heated  for  12  hrs.  at  different  temperatures  from 
60°  to  215°,  particles  of  edge  ranging  from  5-05  to 
20-3  can  be  obtained,  with  corresponding  surface 
per  0-01  g.  decreasing  from  5588  to  1385  cm." 

Using  this  mass  of  platinum  to  catalyse  the  decom¬ 
position  of  hydrogen  peroxide  solutions,  it  is  found 
that  the  extent  of  the  decomposition  in  unit  time 
increases  with  increasing  surface  up  to  a  limiting 
value  ;  above  3000  cm.2/'0-01  g.,  increase  of  surface 
has  comparatively  little  effect.  E.  W.  Wignall. 

Mechanism  of  the  inhibition  of  the  respiration 
model  by  hydrogen  cyanide.  H.  Blaschko  (Bio- 
chem.  Z.,  1926,  175,  6S — 78). — The  inhibition 
by  hydrogen  cyanide  of  a  number  of  oxidations 
in  presence  of  charcoal  can  be  reversed  by  simple 
physical  means.  Thus  inhibition  of  the  oxidation 
of  leucine  is  completely  reversed  by  washing  for 
a  short  time.  -Inlubition  of  the  process  of  decom¬ 
position  of  hydrogen  peroxide  by  palladium  is  also 
readily  reversible,  whereas  palladium-black,  poisoned 
by  hydrogen  cyanide,  only  regains  its  power  to 
oxidise  alcohol  extremely  slowly.  The  oxidation 
of  loevulose  in  alkaline  phosphate  solution  (pH  8-3) 
is  inhibited  by  hydrogen  cyanide,  but  recovers  on 
evacuating  and  warming  until  the  solution  attains 
p a  4-5.  P.  W.  Clutterbuck. 


Catalytic  dissociation  of  carbon  monoxide. 
J.  Cleminson  and  H.  V.  A.  Briscoe  (J.C.S.,  1926, 
2148 — 2154). — The  reaction  2CO  — >-C02+C  does  not 
proceed  at  or  below  400°  when  glass  forms  the  only 
contact  surface.  The  minimum  temperatures  of 
reaction  with  various  catalysts  were  :  carbon,  300° ; 
magnesium  oxide,  290° ;  aluminium  oxide,  250°.  The 
percentages  of  carbon  monoxide  decomposed  in 
presence  of  alumina  were  :  5-35  at  250° ;  8-50  at 
270°;  and  12-25  at  290°.  S.  K.  Tweedy. 

Activation  of  the  inert  varieties  of  calcium 
sulphate.  P.  Budnikov  (Cornpt.  rend.,  1926,  183, 
387 — 3SS). — The  influence  of  various  catalysts  on  the 
rate  of  rehydration  of  gypsum  calcined  between  600° 
and  700°  for  4  hrs.  has  been  examined.  Of  the  sub¬ 
stances  examined,  sodium  and  potassium  hydrogen 
sulphates  in  concentrations  of  1  and  2%,  respectively, 
were  the  most  effective.  Plasters  made  with  their 
aid  from  material  passing  4900  meshes /cm. 2  set  in 
15  min.  and  acquired  tensile  strengths  of  49  and  50 
kg. /cm.2,  respectively,  after  21  days.  The  variation 
of  tensile  strength  with  time  is  not  regular.  In  the 
case  of  sodium  hydrogen  sulphate,  the  strength 
reaches  a  maximum  after  8  hrs.,  and  the  subsequent 
variation  is  attributed  to  recrystallisation  of  the 
plaster.  A.  E.  Mitchell. 

Inhibiting  agents  in  the  oxidation  of  un¬ 
saturated  organic  compounds.  O.  M.  Smith  and 
R.  E.  Wood.— See  B.,  1926,  713. 

Catalytic  oxidation  of  methane.  II.  S.  S. 
Medvedev  (Trans.  Karpov  Inst.  Chem.,  1925,  No.  4, 
117 — 125).— On  oxidation  of  methane  by  atmospheric 
oxygen  with  tin  phosphate  or  borate  as  catalyst  the 
activity  of  the  latter  soon  decreases,  whereas  hydrogen 
chloride  originally  present  is  gradually  removed.  It 
is  now  shown  that  in  the  absence  of  hydrogen  chloride 
only  about  .2%  of  the  methane  was  decomposed, 
whereas  the  addition  of  4%  of  hydrogen  chloride  to 
the  gaseous  mixture  caused  the  decomposition  of 
27%  of  methane.  Small  concentrations  of  hydrogen 
chloride  afford  formaldehyde  as  the  principal  product ; 
larger  concentrations  give  chiefly  carbon  monoxide. 
The  best  catalyst  for  the  production  of  formaldehyde 
is  a  mixture  of  aluminium,  tin,  and  iron  phosphates 
at  600°;  employing  a  mixture  of  methane,  58-2; 
oxygen,  26-1 ;  nitrogen,  8-7  ;  hydrogen,  6-96  ;  hydro¬ 
gen  chloride,  0-13%,  half  of  the  total  quantity  (6-7%) 
of  methane  decomposed  is  converted  into  formalde¬ 
hyde,  by  way  of  the  liberation  of  chlorine  and  chlorin¬ 
ation  of  the  methane.  The  maximum  oxidation  of 
formaldehyde  by  excess  of  hydrogen  chloride  is 
reached  when  90%  of  the  methane  is  converted  into 
carbon  monoxide.  The  yield  of  formaldehyde  is 
increased  by  operating  in  a  series  of  communicating 
tubes.  Thus,  in  a  2-tube  system  the  total  yield  of 
formaldehyde  was  8-8%  of  the  amount  of  methane 
taken,  15%  of  the  methane  remaining  undccomposed, 
but  by  passing  the  mixture  through  the  system  twice, 
the  yield  of  formaldehyde  was  increased  to  15-2%. 

Chemical  Abstracts. 

Catalysis  by  metallised  silica  gel.  L.  H. 
Reyerson  and  K.  Thomas  (Third  Colloid  Symposium 
Monograph,  1925,  99). — Silica  gel,  prepared  by 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY . 


1013 


Patrick’s  method,  was  evacuated  by  heating  for  2  hrs. 
at  250°,  cooled  to  —20°,  saturated  with  hydrogen,  and 
metallised  with  O-ldf-solutions  of  platinum,  pallad¬ 
ium,  copper,  gold,  or  nickel.  Using  palladium  and 
platinum,  ethylene  was  hydrogenated  to  the  extent  of 
60-9%  at  0°,  98-9%  at  95°;  with  nickel  at  180°, 
50 — 60%  of  phenol  was  converted  into  cyc/ohexanol ; 
aniline  gave  ammonia  and,  probably,  phenylamino- 
eyefohexane.  The  metallised  gels  also  catalyse 
oxidations.  Chemical  Abstracts. 

Cathodic  sputtering.  A.  von  Hippel  (Ann. 
Physik,  1926,  [iv],  80,  672 — 706). — The  particles  of 
metal  emitted  in  the  process  of  cathode  sputtering 
consist  primarily  and  predominantly  of  uncharged 
atoms.  The  particles  collide  with  electrons  and  ions 
in  the  gloiv  discharge,  and  excitation  follows  with  con¬ 
sequent  emission  of  the  resonance  lines  of  the  cathode 
metals.  This  forms  the  basis  of  a  quantitative  method 
for  the  spectroscopic  measurement  of  vapour  pressure. 
An  independent  check  was  provided  by  a  method  for 
determining  the  vapour  pressure  from  the  thickness 
of  the  metallic  film.  The  somewhat  elaborate  con¬ 
ditions  which  must  be  observed  in  the  spectroscopic 
work  are  discussed  in  detail.  The  decisive  experi¬ 
ments  were  carried  out  with  a  cadmium  cathode ;  zinc 
and  silver  were  used  in  confirmatory  work.  A 
special  absorption  effect  was  observed  in  the  sputtering 
of  cadmium.  R.  A.  Morton. 

Cathodic  sputtering.  II.  A.  Gunther- 
Schulzf,  (Z.  Physik,  1926,  38,  575—588;  cf.  this 
vol.,  693). — The  sputtering  of  silver  in  hydrogen  has 
been  investigated  at  a  cathode  fall  of  potential  of 
1000  volts.  The  quantity  of  silver  sputtered  was 
found  to  be  inversely  proportional  to  the  distance 
apart  of  the  electrodes  and  also  to  the  pressure  of 
hydrogen;  it  had  been  shown  previously  (loc.  cit.) 
to  be  directly  proportional  to  the  fall  of  potential.  A 
table  of  values  for  other  metals,  and  for  oxygen  as 
well  as  hydrogen,  is  given.  E.  B.  Ludlam. 

Electrolytic  separations  by  graded  potentials. 
A.  Lassieur  (Bull.  Soc.  chim.,  1926,  [iv],  39,  1167 — 
1183;  cf.  A.,  1925,  ii,  159,  711), — Zinc  can  be  de¬ 
posited  from  an  acid  solution  of  pu  between  4-5  and 
5-0,  or  from  a  solution  of  the  complex  cyanide, 
provided  that  only  sufficient  potassium  cyanide  is 
added  to  form  the  complex  salt.  To  separate  tin 
from  zinc,  hydrochloric  acid  and  hydroxylamine 
hydrochloride  are  added  to  the  solution,  and  the  tin 
is  separated  with  an  auxiliary  potential  of  480  milli¬ 
volts  ;  the  zinc  is  then  deposited  from  the  neutral 
cyanide  solution.  Cadmium  is  separated  from  zinc 
by  using  an  auxiliary  potential  of  650  millivolts  and 
a  solution  of  such  acidity  that  it  turns  thymol-blue  a 
cherry-red.  A  method  is  described  of  separating 
antimony,  copper,  lead,  tin,  cadmium,  and  zinc. 

R.  Cuthill. 

Electrolysis  of  sodium  chromate  with  a  mer¬ 
cury  cathode.  I.  Stscherbakov  and  0.  Essin. — 
See  B.,  1926,  712. 

Theory  of  photophoresis.  G.  Hettner  (Z. 
Physik,  1926,  37,  179 — 192). — Mathematical.  A 

theory  is  developed  in  which  photophoresis  is  regarded 


as  a  radiometer  effect  and  its  variation  with  pressure 
is  calculated.  The  photophoretic  force  for  molecules 
of  the  usual  radius  has  a  maximum  at  a  pressure  about 
equal  to  that  of  the  atmosphere,  and  this  explains 
the  fact  that  change  of  pressure  in  this  region  of 
pressure  makes  very  little  difference.  For  higher 
pressures,  the  theory  is  in  satisfactory  agreement 
with  experiment.  Independence  of  the  effect  on  the 
nature  of  the  gas  is  also  satisfactorily  accounted  for 
within  certain  limits.  E.  B.  Ludlam. 

Photolysis  of  gaseous  hydrogen  iodide  in  the 
light  of  the  quartz  mercury -vapour  lamp. 
M.  Trautz  and  B.  Schelfele  (Z.  wiss.  Phot.,  1926,  24, 
177 — 216). — In  the  direct  light  of  a  quartz  lamp  run¬ 
ning  at  350  watts  and  at  10 — 50  cm.  distance,  hydro¬ 
gen  iodide,  in  a  quartz  cell  at  ordinary  or  decreased 
pressure,  is  decomposed  at  a  velocity  which  can  be 
readily  measured  manomctrically.  The  reaction  pro¬ 
ceeds  to  complete  decomposition  of  the  hydrogen 
iodide ;  no  decomposition  in  the  dark  or  re-formation 
of  hydrogen  iodide  in  the  light  was  observed.  The 
active  wave-lengths  lie  between  300  and  220  iqx.  The 
reaction  velocity  is  apparently  independent  of 
temperature  up  to  120°,  of  the  interposition  of  hydro¬ 
gen,  water,  or  10%  copper  sulphate  solution  between 
the  lamp  and  the  cell,  of  the  admixture  of  nitrogen 
with  the  hydrogen  iodide,  and  of  placing  a  palladium 
mirror  behind  the  cell.  The  reaction  velocity  falls 
if  a  glass  plate  or  an  iodine  filter  is  interposed  between 
lamp  and  cell,  if  iodine  vapour  is  mixed  with  the  gas, 
and  apparently  if  an  excess  of  hydrogen  is  added. 
At  first,  the  reaction  velocity  is  for  a  time  constant ; 
it  then  falls  to  that  of  a  unimolecular  reaction  (con- 
stant=10"4  sec.'1  for  lamp  at  15  cm.  distance),  and 
later  falls  again.  These  results  indicate  that  at  the 
start  the  active  wave-lengths  are  strongly  absorbed, 
but  in  the  region  where  the  unimolecular  law  is 
followed,  only  very  weakly  so.  An  approximate 
value  is  derived  for  the  absorption  constant.  The 
falling  off  in  reaction  velocity  towards  the  end  of  the 
reaction  starts  the  sooner  the  higher  is  the  initial 
pressure  of  hydrogen  iodide  and  the  lower  the  tem¬ 
perature.  At  120°,  it  is  very  small.  The  initial 
reaction  velocity  appears  to  increase  approximately 
proportionally  to  the  initial  concentration  of  hydrogen 
iodide.  Exposure  to  the  neon  arc  lamp  or  to  a  high 
candle-power  Wotan  lamp  resulted  in  practically 
no  decomposition.  Simultaneous  exposure  to  these 
sources  and  to  the  mercury  lamp  gave  results  no 
different  from  those  obtained  with  the  mercury  lamp 
alone.  The  effect  of  varying  the  distance  of  the  lamp 
from  the  cell  was  in  accordance  with  the  inverse 
square  law.  There  is  no  appreciable  absorption  of 
the  active  wave-lengths  by  air.  W.  Clark. 

Photosensibility  of  selenium.  I.  A.  Kasar- 
novskii  (Trans.  Karpov  Inst.  Chem.,  1925,  No.  4, 
93 — 97). — The  potential  of  selenium  becomes  more 
positive  on  illumination ;  hence  the  difference  between 
illuminated  and  non-illuminated  selenium  cannot  be 
ascribed  to  the  formation  of  a  new  allotropic  modific¬ 
ation,  and  the  cause  of  the  photosensibility  is  not  a 
reversible  photochemical  reaction. 

Chemical  Abstracts. 
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Photochemical  properties  of  chromates  and 
of  other  compounds.  J.  Plotnikov  and  M.  Kar- 
schulin  (Z.  Physik,  1926,  38,  502 — 510). — The  fact 
that  the  authors  had  found  a  different  position  for  the 
maximum  absorption  for  chromated  collodion  from 
that  found  by  Eder  (this  vol.,  774)  is  attributed  to 
different  medium  and  the  difference  in  the  distribution 
-of  energy  in  the  light  from  different  sources.  The 
spectrographie  and  photochemical  absorption  have 
been  determined  for  potassium  and  ammonium 
chromates,  iron  carbonyl,  iodine,  potassium  iodide, 
solutions  of  iodine  in  potassium  iodide,  and  bromine. 
The  photochemical  absorption  in  each  case  shows  a 
position  of  maximum  effect,  but  the  slope  of  the  rise 
and  fall  varies.  Mixtures  of  chromate  and  potassium 
iodide  show  the  photochemical  absorption  of  each 
substance  separately.  E.  B.  Lijdlam. 

Decomposition  of  potassium  manganioxalate 
in  plane  polarised,  circularly  polarised,  and 
ordinary  light.  J.  C.  Ghosh  and  A.  N.  Kappanna 
(J.  Indian  Chem.  Soc.,  1926,  3,  127 — 140 ;  cf.  this 
vol.,  366). — The  molecular  extinction  coefficients 
of  potassium  manganioxalate  in  aqueous  solution 
have  been  measured  for  all  visible  regions  of  the 
spectrum.  It  absorbs  light  throughout,  but  a 
maximum  occurs  at  about  4870  A.  Beer’s  law  is 
obeyed  for  light  of  5790  A.  The  decomposition  of  the 
salt  is  a  unimolecular  reaction  which  proceeds 
spontaneously  in  the  dark,  the  temperature  co¬ 
efficient  of  the  velocity  being  2-13  per  10°.  White 
light  more  than  trebles  the  velocity  of  decomposition, 
its  effect  having  a  temperature  coefficient  of  1-30  per 
10°.  Ordinary  and  plane  polarised  light  are  equiv¬ 
alent  in  effect,  but  circularly  polarised  light  has  a 
slightly  greater  efficiency.  Addition  of  oxalic  acid  to 
the  solution  diminishes  the  velocity  of  the  reaction. 
From  measurements  of  the  velocity  in  approximately 
monochromatic  light  (4880  A.)  it  is  calculated  that 
one  molecule  is  decomposed  per  quantum  of  energy 
absorbed.  G.  M.  Bennett. 

Thiocarbamide  fog  and  a  suggested  explan¬ 
ation  of  a  Waterhouse  reversal.  S.  O.  Rawling. 
—See  B.,  1926,  721. 

Photographic  solarisation.  H.  Belliot. — See 
B.,  1926,  721. 

Nature  of  optical  sensitisation  and  desensitis¬ 
ation.  H.  H.  Schmidt. — See  B.,  1926,  772. 

Optical  sensitisation.  II.  Water  as  sen- 
sitiser.  G.  Kogel  and  A.  Steigmann. — See  B., 
1926,  772. 

Effect  of  concentration  of  sensitiser  on  speed, 
and  fog  corrections.  S.  E.  Sheppard. — See  B., 
1926,  773. 

Primary  action  of  photochemical  absorption. 
Optical  photochemical  transformation  of  radi¬ 
ation.  G.  Kogel  (Z.  wiss.  Phot.,  1926,  24,  216— 
218). — o-Nitrobenzaldehyde  is  very  sensitive  to 
light,  whereas  o-nitrocinnamaldehyde  is  insensitive, 
and  the  reactivity  of  the  aldehyde  group  as  oxygen 
acceptor  is  very  different  in  the  two  substances. 
The  action  of  the  aldehyde  group  is  not  specific, 
either  chemically  or  photochemically.  The  o-nitro- 


groups  in  o-nitrobenzaldehyde  and  also  in  o-nitro¬ 
cinnamaldehyde  are  exceedingly  sensitive  to  light 
in  presence  of  pyrogallol.  The  influence  of  sub¬ 
stituents  disappears  under  these  conditions.  The 
fact  that  such  an  apparently  inactive  substance, 
exposed  with  or  without  acceptor,  shows  the  same 
spectral  absorption,  indicates  that  the  thermal,  photo¬ 
inactive  absorption  and  the  photochemically  active 
absorption  are  alike.  The  light  does  not  undergo  a 
particular  form  of  absorption  determined  by  the 
presence  of  conditions  favourable  to  a  particular 
chemical  reaction.  It  is  possible  that  the  light- 
sensitive  group  can  be  influenced  favourably  by  some 
internal  change  (e.g.,  loosening  of  linkings)  brought 
about  by  the  presence  of  an  acceptor,  without 
requiring  any  specifically  different  absorption  of 
light.  W.  Clark. 

Yield  of  photochemical  reactions  with  com¬ 
plex  light  in  comparison  with  that  obtained 
with  the  component  lights.  III.  M.  Padoa  and 
N.  Vita  (Gazzetta,  1926,  56,  375 — 388). — A  more 
detailed  account  of  work  previously  published  (this 
vol.,  584).  In  the  bromination  of  cinnamic  acid  the. 
amount  of  reaction  does  not  at  first  decrease  to  the 
extent  demanded  by  the  inverse  square  law  as  the 
light  source  is  removed.  To  the  previous  results  are 
added  those  of  an  experiment  in  which  hydriodic  acid 
is  decomposed  by  white  light  and  by  the  same  filtered 
through  an  ammoniacal  copper  sulphate  solution.  In 
the  latter  case,  although  only  47%  of  the  luminous 
energy  was  available,  the  iodine  formed  was  increased 
by  25%.  E.  W.  Wignall. 

Lithium  chlorate.  L.  Berg  (Z.  anorg.  Chem., 
1926, 155,  311 — 316). — Attempts  to  prepare  the  hemi- 
hydrate  of  the  above  salt  described  by  previous 
authors  (cf.  Bruhl,  A.,  1913,  ii,  50)  have  been  fruitless, 
but  a  hydrate,  3LiC103,H20,  which  loses  its  water 
when  heated  to  about  55°,  has  been  obtained. 

R.  Cuthill. 

Action  of  organic  compounds  on  sodium 
hydrogen  sulphate.  H.  B.  Dunnicliff  and  S. 
Singh  (J.  Indian  Chem.  Soc.,  1926,  3,  91 — 100;  cf. 
J.C.S.,  1920,  117,  649;  1923,  123,  476).— Trisodium 
hydrogen  disulphate,  like  the  corresponding  am¬ 
monium  salt,  is  unaltered  by  prolonged  extraction 
with  alcohol  or  ether.  Methyl,  ethyl,  m-propyl, 
isopropyl,  butyl,  isobutyl,  and  isoamyl  alcohols 
extract  sulphuric  acid  from  sodium  hydrogen  sul¬ 
phate  with  diminishing  readiness,  leaving  ultimately 
a  residue  of  trisodium  hydrogen  disulphate.  Acetone 
and  methyl  ethyl  ketone  have  a  similar  effect,  but 
aromatic  ketones  are  without  action.  Since  the 
hydrogen  sulphates  of  sodium  and  ammonium  thus 
yield  two  thirds  of  their  acidity  to  solvents,  a  ter- 
molecular  formula  is  suggested  for  them,  whilst  the 
hydrogen  sulphates  of  potassium,  rubidium,  and 
Ciesium,  which  are  not  affected  by  solvents,  are 
regarded  as  unimolecular.  The  relative  effects  of 
alcohol  and  acetone  on  sodium  hydrogen  sulphate  do 
not  appear  to  be  connected  with  their  relative 
electrical  conductivities.  The  specific  conductivities 
are  recorded  for  three  series  of  mixtures  of  alcohol 
with  acetone,  alcohol  with  ether,  and  acetone  with 
ether,  respectively.  G.  M.  Bennett. 
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Reaction  between  sodium  phosphates  and 
calcium  hydroxide.  H.  Hayashi  and  M.  Matsui 
(J.  Soc.  Chem.  Ind.  Japan,  1926,  29,  175 — 179 ; 
cf.  ibid.,  1925,  101). — Trisodium  phosphate  was  agi¬ 
tated  with  calcium  hydroxide  for  a  definite  time, 
the  solution  filtered,  and  its  content  of  phosphoric 
acid  determined.  The  amount  of  reaction  increases 
with  time  and  rise  of  temperature.  At  70 — 90°  and 
T5  hrs.,  the  quantity  of  calcium  hydroxide  necessary 
to  precipitate  the  total  phosphoric  acid  is  137-5%  of 
the  theoretical.  Trisodium  phosphate  is  more  active 
than  disodium  hydrogen  phosphate  towards  calcium 
hydroxide;  the  amount  of  the  calcium  hydroxide  is 
almost  constant  so  long  as  the  amount  of  free  alkali 
is  less  than  20%.  When  the  solution  of  sodium 
phosphates  is  diluted  with  water,  the  amount  of  the 
calcium  hydroxide  above  given  is  sufficient  up  to 
a  dilution  of  150%.  The  action  of  quick,  slaked,  and 
weathered  limes  is  in  the  above  order.  The  grains 
of  lime  passing  through  90 — 150-mesh  sieves  give 
the  same  result.  When  other  salts  are  present,  the 
reaction  is  retarded  owing  to  increasing  solubility 
of  calcium  phosphate  formed.  K.  Kasiiima. 

Separation  of  copper  and  ferrous  sulphates 
by  crystallisation.  G.  Agde  and  H.  Barkholt. — 
See  B.,  1926,  707. 

Displacement  of  caesium  and  of  rubidium  by 
iron.  L.  Hackspill  and  H.  Pinck  (Compt.  rend., 
1926,  183,  388 — 3S9). — The  previous  work  of  Hack- 
spill  and  Grandadam  (A.,  1925,  ii,  233),  where  it 
was  shown  that,  in  a  vacuum  and  at  temperatures 
where  the  vapour  pressure  of  the  alkali  metal  was  of 
the  order  of  1  cm.,  iron  would  readily  displace  sodium 
and  potassium  from  most  of  their  salts,  has  been 
extended  to  a  number  of  salts  of  caesium  and  rubidium 
with  corresponding  results.  A.  E.  Mitchell. 

Gold  from  mercury.  E.  Duhme  and  A.  Lotz 
(Wiss.  VerofJ.  Siemens-Konz.,  1926,  5,  128 — 151). — 
See  this  vol.,  930. 

Reported  transmutation  of  mercury  into  gold. 
M.  W.  Garrett  (Proc.  Roy.  Soc.,  1926,  A,  112,  391— 
406). — Unsuccessful  experiments  designed  to  bring 
about  the  above  transformation  are  described  (cf. 
Miethe  and  Stammreich,  this  vol.,  367,  493). 

S.  K.  Tweedy. 

Alleged  preparation  of  artificial  gold  from 
mercury.  A.  Smits  (Z.  anorg.  Chem.,  1926,  155, 
269 — 272)— A  reply  to  Haber,  Jaenicke,  and  Matthias 
(this  vol.,  699)  giving  a  detailed  account  of  the 
purification  of  lead  from  the  last  traces  of  mercury. 

M.  Carlton. 

Constitution  of  cement.  E.  Janecke. — See  B., 
1926,  747. 

Fluoborates.  H.  Funk  and  F.  Binder  (Z. 
anorg.  Chem.,  1926,  155,  327 — 332) — The  fluoborates 
of  the  following  metals  have  been  prepared  by  the 
action  of  the  acid  on  the  carbonate  or  oxide  :  mag¬ 
nesium,  Mg(BF4)2,7H20 ;  calcium,  Ca(BF4)2,5H20 ; 
strontium,  Sr(BF4)2,4H20 ;  zinc,  Zn(BF4)2,6H20 ; 
cadmium,  Cd(BF4)2,6H20 ;  mercury,  HgBF4,HF,H20. 
The  ferrous  salt,  Fe(BF4)2,6H20,  is  obtained  by  the 
action  of  the  acid  on  the  metal.  R.  Cuthill. 


Saccharification  of  starch  by  Japanese  acid 
clay.  K.  Kobayashi  and  K.  Yamamoto  (J.  Soc. 
Chem.  Ind.  Japan,  1926,  29,  95 — 102). — On  heating 
starch  with  Japanese  acid  clay  under  pressure,  the 
former  is  hydrolysed  and  consequently  saccharified. 
The  saccharifying  action  of  the  clay  towards  starch  is 
proportional  to  the  “  acidity  ”  of  the  clay  as  previously 
shown  to  be  the  case  with  the  inversion  of  sucrose. 
An  aqueous  extract  of  the  acid  clay  gives  no  acid 
reaction,  but  on  contact  with  water,  a  double  layer 
is  formed  on  its  surface.  Thus  the  acid  clay  itself 
is  not  an  acidic  substance,  but  an  arrangement  may 
result  on  the  surface  of  the  clay  as  in  the  scheme  : 
H+[OH(acid  clay)]".  The  saccharifying  action  of 
Japanese  acid  clay  seems  to  be  due  to  these  “  bound 
hydrogen  ions.”  K.  Kasiiima. 

Carbon  suboxide.  0.  Diels  (Z.  angew.  Chem., 
1926,  39,  1025—1028). — A  summary  of  the  properties 
and  reactions  of  the  suboxide  C302,  from  which  the 
conclusions  are  reached  that  the  allene  formula 
OC!C!CO  is  most  probable  and  that  other  oxides, 
C402,  Cs02,  etc.,  may  be  found  capable  of  existence. 

S.  I.  Levy. 

Reduction  of  carbon  monoxide  under  ordinary 
pressure.  A.  Jaeger  and  H.  Winkelmann. — See 
B.,  1926,  698. 

Complex  iodates  of  tin  and  antimony.  P. 
Ray  and  S.  N.  Ray  (J.  Indian  Chem.  Soc.,  1926,  3, 
110 — 117). — Stannic  chloride  reacts  with  iodic  acid 
in  dilute  nitric  acid  solution  to  produce  dihydroxy- 
tetraiodatostannic  acid,  [Sn(I03)4(0H)2]H2,  and  if  the 
iodic  acid  be  in  large  excess  slanni-iodic  acid, 
[Sn(I03)6]H2,  which  on  ignition  leaves  a  residue  con¬ 
taining  iodine.  The  'potassium,  ammonium,  rubidium, 
caesium,  sodium,  and  lithium  salts  of  this  acid  are 
obtained  by  the  action  of  iodic  acid  on  the  corre¬ 
sponding  chlorostannates.  Addition  of  potassium 
iodate  to  a  solution  of  potassium  chlorostannate, 
however,  yields  a  double  compound  of  the  composition 
K2Sn(I03)6,K2Sn(I03)50H,  and  stannic  chloride  with 
an  excess  of  sodium  iodate  in  dilute  nitric  acid  solution 
gives  a  precipitate  of  tetrahydroxydi-iodatostannic 
acid,  [Sn(I03)2(OH)4]H2.  Antimony  pentachloride 
and  an  excess  of  iodic  acid  furnish  trihydroxytri- 
iodatoantimonic  acid,  [Sb(I03)3(0H)3]H. 

G.  M.  Bennett. 

Double  sulphates  of  the  rare-earth  and  alkali 
metals.  VI.  (Cerous)  cerium  and  potassium 
sulphates.  F.  Zambonini  and  S.  Restaino  (Atti 
R.  Accad.  Lincei,  1926,  [vi],  4,  5 — 10). — In  the 
system  A-B- H20,  where  A  is  Ce2(S04)3,  and  B  is 
K2S04,  the  following  crystalline  double  sulphates  are 
obtained  at  25° :  A,B, 2H20,  stable  in  a  solution 
containing4-9— 6-7%  A, 0-07 — 0-04%-B ;  2A,3R,8H20, 
obtained  from  solutions  in  which  A  and  B  have  equal 
concentrations;  2A,9B  and  A,5B,  stable  in  solutions 
of  1-2 — 5-0  and  5—9%  B,  respectively. 

E.  W.  Wignall. 

Heterogeneous  lead  complexes.  Iodothio- 
cyanates.  A.  C.  Vournazos  (Z.  anorg.  Chem., 
1926,  155,  241—246;  cf.  this  vol.,  371).— The 
following  salts  have  been  prepared  :  Sodium  and 
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'potassium  lead  iodothiocyanate,  X4[PbI2(SCN)4],2H20 ; 
on  electrolysis  the  complex  ion  yields  lead  iodide, 
sulphur,  and  the  compound  (SCN)2.  Ammonium  lead 
iodothiocyanate,  (NH4)8[PbI2(SCN)8],2H20 ;  white 
needles  readily  decomposed  by  moisture.  Lead  aniline 
iodothiocyanate,  [PbI2,C6H5-NH,,HSCN],  yellow,  exists 
in  amorphous  and  prismatic  forms.  Lead  guanidine 
iodothiocyanate,  PbI2,CH3N3,HSCN,  yellow. 

M.  Carltox. 

Action  of  stannous  chloride  on  nitrous  acid. 
P.  Raschig  (Z.  anorg.  Chem.,  1926, 155,  225 — 240). — 
Reduction  of  nitrous  acid  by  excess  of  stannous 
chloride  gives  a  solution  which  decolorises  more 
potassium  permanganate  than  can  be  accounted  for 
by  the  excess  of  stannous  chloride  determined  by 
iodine.  This  is  due  to  formation  of  hydroxylamine 
and  hyponitrous  acid.  These  together  with  nitrous 
oxide  are  the  only  products  of  the  reduction.  The 
course  of  the  reaction  is  explained  thus  :  0.'N-0H  + 
2H=(XNH+H20,  the  nitroxyl  then  yielding  nitrous 
oxide.  Then  H0-N:0+2H=H0-NH-0H  (dihydr- 
oxyammonia,  which  is  known  to  be  an  inter¬ 
mediate  product),  which  breaks  up  into  hyponitrous 
acid  and  on  reduction  gives  hydroxylamine. 

The  ratio  of  amount  of  hydroxylamine  formed  to 
hyponitrous  acid  changes  with  the  conditions  of 
experiment.  About  90%  of  nitrous  acid  is  converted 
into  nitrous  oxide,  and  the  remaining  10%  into 
hyponitrous  acid  and  hydroxylamine.  This  division, 
which  is  unaffected  by  external  conditions,  is  sug¬ 
gested  to  be  due  to  difference  in  constitution  of  nitrous 

acid  :  H-N<C^  and  HONIO.  The  acid  solution  of 

hyponitrous  acid  is  only  slowly  neutralised  by  sodium 
hydroxide  and  is  stable  in  acid  and  alkaline  solution. 
If,  however,  the  acid  solution  be  suddenly  made 
alkaline  by  soda,  it  is  at  once  decomposed.  If  the 
neutralisation  be  slowly  performed,  the  acid  is  only 
partly  decomposed.  The  stability  of  hyponitrous 
acid  is  greatest  in  strongly  acid  or  strongly  alkaline 
solution.  M.  Carlton. 

Sulphurous  acid  and  its  salts.  III.  Be¬ 
haviour  of  sulphurous  acid  towards  thiosulph- 
uric  acid.  F.  Foerster  and  R.  Vogel  (Z.  anorg. 
Chem.,  1926,  155,  161 — 191). — The  following  equili¬ 
bria  arise  when  thiosulphate  solutions  are  acidified  : 
S203"+H'^HS203';  HS203'^HS03'+S;  i.e., 

^(V’+H-^e^HSOa'+S  (i),  since  (a) hydrogensulphite 
as  well  as  thiosulphate  on  acidification  gives  sulphur 
and  sulphurous  acid  ;  thus  hydrogen  sulphite  dissolves 
sulphur,  forming  thiosulphate,  with  increasing  acidific¬ 
ation  ;  ( b )  changes  in  concentration  of  the  substances 
taking  part  in  the  equilibrium  move  this  in  the 
direction  anticipated,  e.g.,  increasing  the  hydrogen-ion 
concentration  moves  the  equilibrium  to  the  right, 
increasing  the  hydrogen  sulphite  concentration  (and 
consequently  diminishing  the  hydrogen-ion  concen¬ 
tration)  moves  it  to  the  left,  sometimes  so  far  that 
separation  of  sulphur  ceases ;  (c)  in  thiosulphate  solu¬ 
tions  which  are  decomposed  by  such  weak  acids  as 
acetic,  formic,  etc.,  the  equilibrium  constant  expected 
from  the  law  of  mass  action,  [S203"][H‘]/[HS0 ']=£ 
is  about  13  xlO'2  at  11°. 


That  the  addition  of  excess  of  sulphurous  acid  to 
thiosulphate  solutions  gives  yellow  solutions  without 
separation  of  sulphur  was  already  known.  The 
assumption  that  these  solutions  contain  free  colloidal 
sulphur  is  here  disproved,  the  colour  being  rather  due 
to  complex  anions  in  which  sulphur  dioxide  is  co- 
ordinately  linked  through  thiosulphate  ions.  The 
possibility  of  such  anions  existing  is  suggested  by 
the  existence  of  numerous  other  similar  anions 
(cf.  Ephraim,  this  vol.,  36)  and  was  confirmed 
by  preparations  of  the  yellow  solid  compounds 
K2S203,S02  and  Rb2S203,S02,  which  are  prepared 
from  anhydrous  thiosulphate  and  liquid  sulphur 
dioxide  at  low  temperatures  and  give  clear  yellow 
solutions  with  a  little  water  in  which  the  equilibrium 
S203"+S02^[S203(S02)]"  (ii)  exists.  Among  the 
components  of  this  equilibrium  the  following  may  also 
exist:  H‘+HS03'^=^H2S03^=^S02+H20  (iii) ;  thus 
by  sufficiently  acidifying  the  thiosulphate  solutions, 
equilibrium  (ii)  can  set  in,  with  consequent  yellow 
coloration  of  the  solution.  Since  by  appearance  of 
(ii)  the  concentration  of  thiosulphate  is  diminished, 
the  separation  of  sulphur  in  (i)  may  be  hindered  by 
sufficiently  lowering  the  hydrogen-ion  concentration 
or  increasing  hydrogen  sulphite  or  sulphurous  acid 
concentration,  i.e.,  the  ratio  of  the  concentration  of 
sulphurous  acid  to  that  of  thiosulphate  must  be 
somewhat  greater  than  1.  According  to  (ii),  it  must 
be  the  greater  the  smaller  is  the  thiosulphate  con¬ 
centration;  such  solutions  are  yellow  and  remain 
completely  clear  for  some  time. 

Solutions  (i)  and  (ii)  are  subject  to  slow  change,' 
during  which  polythionates  are  formed ;  penta-  or 
tri-thionates  are  formed:  5S203"  +  6H' — >-2S506"  + 
3H,0  (iv)  or  S,03+4HS03'+2H’^-2S306"+3H,0 
(v);  also  S506"+HS03'-^S406"+S203"+H-  (vi) ; 
S406"+HS<V — >S306+S20?"+1T  (vii)  give  rise  to 
the  anions  of  all  three  polythionic  acids  on  conversion 
of  the  components  of  (i)  and  (ii). 

Since  the  trithionate  anion  is  not  stable  :  S306"-f- 
H20 — >  S04"+S203"+2H'  and  thiosulphate  and 
hydrogen  ions  again  enter  in  equilibrium  (i),  finally 
the  acidified  thiosulphate  solution  passes  into  sulphate, 
sulphur,  and  sulphurous  acid.  Moreover,  in  the 
thiosulphate  solution  coloured  yellow  by  sulphur 
dioxide,  this,  and  with  it  the  yellow  coloration,  can 
completely  vanish  before  large  amounts  of  free 
sulphur  are  precipitated  from  the  trithionate. 

M.  Carlton. 

Precipitation  of  metals  from  non-aqueous 
solutions.  I.  R.  Muller,  A.  Schimke,  and  N.  M. 
Farmakides  (Z.  anorg.  Chem.,  1926,  155,  333 — 347). 
— Experiments  have  been  made  on  the  precipitation 
of  nickel  by  zinc  from  solutions  of  nickel  chloride  in 
98%  ethyl  alcohol.  The  rate  of  the  reaction  is  much 
greater  than  in  aqueous  solution,  and  very  little 
nickel  hydroxide  is  formed  (cf .  Kremann,  Angelberger, 
Bakalarz,  Rohrich,  and  Stoger,  A.,  1923,  ii,  866),  but 
the  deposit  of  metal  is  chiefly  in  the  form  of  a  loose 
powder.  The  reaction  is  more  nearly  complete  at 
18°  than  at  77°,  and  the  completeness  also  increases 
with  increase  of  the  ratio  of  metallic  zinc  to  nickel 
in  solution,  and  with  increase  in  the  surface  of  the 
zinc,  i.e.,  it  is  greater  with  the  zinc  in  the  form  of 
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turnings  than  in  the  form  of  small  cylinders.  Examin¬ 
ation  of  the  turnings  after  the  reaction  has  occurred 
shows  them  to  consist  of  a  nucleus  of  unchanged 
zinc,  surrounded  by  a  thin  layer  of  zinc-nickel  alloy, 
with  a  powdery  external  coating  of  nickel. 

E.  Cuthill. 

Palladium  oxides.  G.  E.  Levi  and  C.  Fontana 
(Gazzetta,  1926,  56,  388 — 396 ;  cf.  Levi  and  Tae- 
chini,  A.,  1925,  ii,  424). — X-Eay  examination  shows 
that  partial  oxidation  of  finely-divided  palladium 
gives  a  mixture  of  the  metal  and  palladous  oxide, 
PdO,  no  suboxide  Pd,0  being  formed  (cf.  Wohler  and 
Konig,  A.,  1905,  ii,  722).  Palladous  oxide  has  a 
face-centred  tetragonal  symmetry;  for  the  unit  cell 
of  4  molecules  <z=4-23,  c=5-20  A.,  axial  ratio  1-23, 
cZCaic.  8-73,  dfobs.  8  70.  From  the  hydrated  peroxide, 
PdOo,a;HoO,  no  X-ray  spectrum  was  obtained. 

E.  W.  WlGNALL. 

Hydrogen  from  water-gas.  E.  M.  Evans  and 
W.  L.  Newton.— See  B.,  1926,  698. 

Preparation  of  a  chromium  carbonyl  through 
the  intermediary  of  a  magnesium  compound. 
A.  Job  and  A.  Cassal  (Compt.  rend.,  1926, 183,  392 — 
394).— When  an  ethereal  solution  of  magnesium 
phenyl  bromide  is  added  drop  by  drop  to  an  ether- 
benzene  suspension  of  chromium  chloride  in  the 
presence  of  carbon  monoxide  maintained  below  10°, 
hydrolysis  results.  On  distilling  away  the  ether, 
white  crystals  of  chromium  carbonyl,  Cr(CO)6,  arc 
obtained.  The  carbonyl  is  not  attacked  by  hot  or 
cold  potassium  hydroxide,  hydrochloric  acid,  con¬ 
centrated  sulphuric  acid,  or  bromine,  but  is  attacked 
immediately  by  cold  fuming  nitric  acid,  forming 
chromic  nitrate  and  evolving  carbon  monoxide. 

A.  E.  Mitchell. 

Preparation  of  colloidal  lead.  W.  Stenstrom 
and  M.  Eeinhard  (J.  Biol.  Cliem.,  1926,  69,  607 — 
612). — Bepetition  and  extension  of  the  work  of 
Bell  (Brit.  Med.  J.,  1926,  i,  537)  shows  that  more 
concentrated  and  more  stable  lead  sols  can  be  ob¬ 
tained  by  the  use  of  potassium  chloride  as  a  stabilising 
salt  instead  of  the  calcium  chloride  recommended  by 
him.  C.  E.  Harinc.ton. 

Iodometric  determination  of  chloride  and  the 
determination  of  chloride,  bromide,  and  iodide 
in  the  presence  of  cyanide.  E.  Berg  (Z.  anal. 
Cliem.,  1926,  69,  1- — 15).— For  the  determination  of 
iodide  alone  or  in  the  presence  of  chloride  and  bromide, 
the  solution  is  treated  with  5 — 10  c.c.  of  N-potassium 
cyanide  solution  and  then  with  phosphoric,  sulphuric, 
or  hydrochloric  acid  to  an  acidity  of  30,  15,  or  5 — 
10%,  respectively.  After  addition  of  starch  solution, 
the  liquid  is  titrated  at  the  rate  of  one  drop  per  second 
with  O'lX-potassium  bromate;  the  reaction  is  as 
follows  :  HBr03+3HI+3HCN=3CNI+HBr  +  3H?0. 
Bromide  is  determined  in  the  absence  of  iodide 
by  a  somewhat  similar  process ;  the  solution  is 
treated  with  10  c.c.  of  X-potassiuin  cyanide  and 
hydrochloric  acid  is  added  until  the  solution  contains 
10 — 15%  of  free  acid.  The  0-1  A’ -bromate  solution 
is  dropped  in  slowly  until  no  further  yellow  colour 
appears,  a  mixture  of  20  c.c.  of  10%  aniline  liydro- 
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chloride  and  10  c.c.  of  0-LY-potassiurn  bromide  solu¬ 
tions  is  added,  followed  by  1  g.  of  potassium  iodide, 
and  the  liberated  iodine  is  titrated  with  thiosulphate. 
The  aniline  solution  destroys  the  excess  of  bromate 
required  to  complete  the  reaction  :  HBr03+2HBr+ 
3HCN=3CNBr-j-3H20,  and  the  iodine  liberated  is  a 
measure  of  the  cyanogen  bromide  formed  in  the 
first  reaction  thus :  3CNBr-f  6HI=3I2+3HBr-(- 
3HCN.  The  reaction  between  chloride  and  bromate 
in  the  presence  of  cyanide  takes  place  only  in  a 
strongly  acid  solution  according  to  the  equation 
HBr03+2HCl+3HCN=2CNCl+CNBr+3H20.  The 
following  is  the  procedure  :  The  chloride  solution 
(20 — 30  c.e.)  is  treated  with  an  excess  of  Af-cyanide  solu¬ 
tion  (measured  exactly)  in  a  glass-stoppered  flask  and 
1  :  1 -sulphuric  acid  is  added  to  30%  acidity,  whereby 
the  temperature  rises  to  30 — 35°.  Without  cooling, 
8 — 10  times  the  requisite  quantity  of  Ar-bromate 
solution  is  added  and  the  flask  is  kept  at  35 — 10°  for 
20 — 30  min.  After  cooling,  the  contents  of  the  flask 
are  poured  in  a  thin  stream  into  a  mixture  of  50 — 
100  c.c.  of  10%  aniline  hydrochloride  solution, 
10  c.c.  of  Ar-potassium  bromide  solution,  and  20  c.c. 
of  1  :  1 -sulphuric  acid.  The  content  of  cyanogen 
chloride  and  bromide  formed  is  then  determined  by 
adding  potassium  iodide  (1%  of  the  total  volume)  and 
titrating  the  liberated  iodine  with  thiosulphate. 
A  blank  test  must  be  carried  out  on  the  same  volume 
of  cyanide  solution  as  that  used  in  the  analysis,  as 
most  samples  of  commercial  cyanide  contain  small 
amounts  of  chloride.  For  the  determination  of  the 
three  halogens  in  the  presence  of  each  other  the  iodide 
is  determined  by  the  first  of  the  above  methods,  and 
the  same  solution  is  used  for  the  determination  of 
the  sum  of  the  bromide  and  iodide  by  the  second 
method,  allowance  being  made  for  the  bromide 
introduced  in  the  first  titration.  In  a  second  portion 
of  the  original  solution,  the  sum  of  the  three  halides  is 
determined  by  the  third  procedure. 

A.  E.  Powell. 

Determination  of  small  quantities  of  halogen 
compounds,  especially  of  perchloric  acid.  F. 
Konig  (Z.  anal.  Cliem.,  1926,  68,  385—387).— 
Perchloric  acid  is  reduced  in  sulphuric  acid  solution 
by  boiling  with  excess  of  titanous  sulphate,  the  excess 
oxidised  cautiously  in  the  cold  by  means  of  ammonium 
persulphate,  and  the  filtered  solution  titrated  with 
mercuric  nitrate,  using  sodium  nitroprussidc  as 
indicator,  and  employing  the  Tyndall  effect  to  observe 
the  end-point.  Small  quantities  of  bromides,  chlor¬ 
ides,  cyanides,  and  thiocyanates  may  be  titrated 
directly  with  mercuric  nitrate  if  heavy  metals  arc 
absent.  S.  I.  Levy. 

Combined  determination  of  oxygen  absorbed 
and  albuminoid  ammonia  in  sewages  and 
effluents.  J.  W.  H.  Johnson. — See  B.,  1926,  726. 

Analysis  of  sulphur  dioxide  in  presence  of 
excess  of  air.  E.  L>.  Bless  and  L.  E.  Clark. — Sec 
B.,  1926,  7p6. 

Decomposition  of  standard  sodium  thio¬ 
sulphate  solutions.  E.  Schuler  (Z.  anal.  Chem., 
1926,  68,  387 — 397). — Hydrogen  sulphide  is  nearly 
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always  present  in  thiosulphate  solutions,  and  may  be 
determined  colorimetrically  by  addition  of  sodium 
hydroxide  and  lead  acetate.  No  suitable  method  was 
found  for  the  detection  of  traces  of  sulphite.  Tetra- 
thionate  was  determined  by  the  cyanide  method,  and 
was  always  present.  Bacteriological  examination 
showed  the  presence  of  some  twenty  different  kinds  of 
bacteria;  several  of  these  were  selected,  and  cultures 
added  to  sterile  thiosulphate  solutions.  Two  found 
to  be  most  powerful  caused  considerable  diminutions 
in  the  values  of  the  solutions,  with  relatively  high 
development  of  sulphide  and  tetrathionate. 

S.  I.  Levy. 

Rapid  electrolytic  determination  of  tellurium 
by  the  use  of  a  reduced  potential.  J.  Lukas 
and  A.  Jilek  (Chem.  Listy,  1926,  20,  396 — 403). — 
For  the  determination  of  tellurium  in  a  preparation 
of  the  element,  0-3  g.  is  dissolved  by  heating  with 
3  c.c.  of  concentrated  sulphuric  acid.  The  cold 
solution  is  diluted  with  water  and  0-5  g.  of  tartaric 
acid  added,  followed  by  ammonia  until  neutral  to 
methyl-red ;  the  solution  is  acidified  with  3  g.  of 
malonic  acid,  cooled  to  18°,  treated  with  10  g.  of 
ammonium  sulphate,  diluted  to  120 — 150  c.c.,  and 
electrolysed  with  a  rotating  anode  in  a  platinum 
dish  at  2  volts.  The  current,  originally  0-03 — 0-09 
amp.,  falls  to  0-004 — 0-007  amp.  when  the  tellurium 
is  completely  deposited.  Without  shutting  off  the 
current,  the  deposit  is  washed  first  with  water,  then 
with  alcohol,  dried  at  100°,  and  weighed ;  it  should 
possess  a  bright,  silvery  lustre  and  be  firmly  adherent 
to  the  dish.  A.  R.  Powell. 

Electrometric  titration  of  phosphates.  S.  Bod- 
forss  (Svensk  Kcm.  Tidskr.,  1925,  37,  296 — 300; 
from  Chem.  Zentr.,  1926,  I,  1675 — 1676). — The 
volumetrio  method  for  the  determination  of  phos¬ 
phates  by  titration  with  a  solution  of  a  uranyl  salt 
in  presence  of  acetic  acid  may  be  followed  potentio- 
metrically.  In  presence  of  a  small  amount  of  a 
quadrivalent  uranium  salt,  the  equilibrium  U02"+ 
4H‘— 2-?’  — U'"'--}-2H20  is  set  up  and  the  potential 
E  of  the  solution  with  respect  to  a  platinum 
electrode  is  given  by  the  formula  E— jE70  + 
RT/2F  .  log*  [U02”][H']4/[U""].  If  the  hydrogen- 
ion  concentration  remains  constant,  the  potential 
is  altered  only  when  an  excess  of  uranyl  salt 
has  been  added.  In  order  to  obtain  a  sharper  end¬ 
point,  it  is  advisable  to  add  quinol  or  potassium 
ferrocyanide.  A  more  suitable  method  is  to  use  a 
mercury  electrode  and  add  a  known  amount  of 
mercurous  sulphate,  the  titration  being  carried  out  at 
70°.  The  fall  in  voltage  at  the  end-point  is  extremely 
sharp.  On  further  addition  of  uranyl  salt,  the  voltage, 
after  passing  through  a  minimum,  increases  to  an 
almost  constant  value.  This  behaviour  is  inter¬ 
preted  as  resulting  from  the  equilibrium  relations 
involved  in  the  formation  and  dissociation  of  a 
complex  mercury  uranyl  phosphate.  The  accuracy 
is  of  the  order  0*3 — 0-4%.  J.  S.  Carter. 

Titration  of  hypophosphorous  acid  and  its 
salts  with  permanganate.  I.  M.  Kolthoff  (Z. 
anal.  Chem.,  1926,  69,  36—38). — Titration  of  neutral 
or  alkaline  hypophosphite  solutions  with  permangan¬ 
ate  at  100°  usually  yields  slightly  high  results  owing 


to  partial  decomposition  of  the  permanganate 
(cf.  Koszegi,  this  vol.,  702).  The  reaction  between 
hypophosphite  and  permanganate  in  acid  solution  at 
the  ordinary  temperature  is  slow  and  does  not  go  to 
completion  unless  a  large  excess  of  the  oxidising  agent 
is  present.  Accurate  results  may  be  obtained,  how¬ 
ever,  as  follows .  The  hypophosphite  solution  is 
acidified  with  half  its  volume  of  4/Y-sulphuric  acid, 
treated  with  about  2-5  times  the  theoretical  quantity 
of  0-  LY-pcrmanganate,  and  set  aside  over-night  in  a 
stoppered  flask.  The  excess  of  permanganate  is  then 
determined  iodometrically.  A  blank  test  on  the 
reagents  is  necessary  in  order  to  allow  for  any  slight 
decomposition  of  permanganate.  A  similar  procedure 
serves  for  the  determination  of  various  organic  acids, 
alcohols,  and  sugars,  whilst  hydrazine  and  sulphites 
may  be  titrated  similarly,  using  an  alkaline  solution 
for  the  oxidation  process.  A.  R.  Powell. 

Effect  of  cellulose  on  arsenic  determinations. 
T.  J.  Ward  (Analyst,  1926,  51,  457). — If  glass  wool 
be  substituted  for  filter-paper  and  cotton  wool  in  the 
purifying  tube  of  the  Gutzeit  or  Marsh  arsenic 
apparatus,  the  life  of  the  tube  may  be  considerably 
prolonged,  since  the  small  amounts  of  acid  present  in 
the  evolved  gas  cause  cellulose  to  retain  arsenic. 

D.  G.  Hewer. 

Destruction  of  filter-papers  by  alternate 
oxidising  agents  applied  to  quantitative  analysis. 
R.  Poggi  and  A.  Polverini  (Atti  R.  Accad.  Lincei, 
1926,  [vi],  4,  55 — 57). — Cellulose  is  oxidised  com¬ 
pletely  by  treatment  alternately  with  nitric  acid, 
a  1-5,  and  with  hydrogen  peroxide  (15  vol.-%)  in¬ 
termediately  evaporating  to  dryness.  This  enables 
filter-papers  to  be  used  and  destroyed  in  the  gravi¬ 
metric  determination  of  arsenic,  in  which  they  may 
not  be  burnt.  E.  W.  Wignall. 

Detection  and  colorimetric  determination  of 
carbon  monoxide.  H.  Kast  and  H.  Selle  (Gas-  u. 
Wasserfach,  1926,  69,  812 — 815). — A  review  of  the 
various  methods  that  have  been  proposed  for  the 
detection  and  determination  of  carbon  monoxide  is 
given  together  with  comparative  data  on  their  limits 
of  sensitivity.  Accurate  quantitative  results  are 
obtained,  in  the  absence  of  other  combustible  gases, 
only  by  the  combustion  method.  With  practice, 
however,  the  time  required  to  produce  a  reaction  in  a 
solution  of  ammonium  chloropalladite  or  of  am¬ 
monia  cal  silver  nitrate  gives  a  sufficiently  accurate 
idea  of  the  concentration  of  the  gas  in  the  air.  Thus, 
the  first  visible  darkening  is  noticed  in  350  sec., 
when  100  c.c.  of  air  containing  0-05%  of  carbon 
monoxide  are  shaken  with  10  c.c.  of  the  chloropalladite 
solution,  and  in  80  sec.,  when  shaken  with  10  c.c.  of 
the  silver  nitrate  solution ;  the  corresponding  figures 
for  air  containing  0-4%  of  the  gas  are  50  and  20  sec., 
and,  for  air  containing  1-6%,  20  and  7  sec.,  respectively. 

A.  R.  Powell. 

Carbonic  acid  content  of  distilled  water  and 
its  determination.  I.  M.  Kolthoff  (Chem.  Week- 
blad,  1926,  23,  381 — 384). — The  high  values  found 
by  titration  for  the  carbonic  acid  concentration  of 
distilled  water  are  due  to  improperly  neutralised 
indicators  and  the  slowness  with  which  distilled  water 
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reaches  equilibrium  with  the  atmosphere.  Water 
freshly  distilled  from  tap  water  contains  a  large  excess 
of  carbon  dioxide,  which  docs  not  escape  for  more 
than  a  week ;  if  washed  air  is  drawn  through  the  water, 
equilibrium  is  attained  in  10  hrs.  By  calculation, 
the  pn  after  titration  corresponding  with  the  theoretical 
concentration  of  carbon  dioxide,  l-5xl0'5il/, 
should  be  about  8-0 ;  hence  the  indicator  must  be 
neutralised  to  this  point  before  use.  With  these 
conditions,  and  keeping  the  flasks  and  vessels  used 
always  full  of  liquid,  the  theoretical  value  is  con¬ 
firmed  by  titration.  This  value  is  so  small  that  it 
may  be  neglected  for  most  purposes.  S.  I.  Levy. 

Determination  of  potassium  in  the  presence 
and  absence  of  sulphate.  M.  A.  Hamid  (Analyst, 
1926,  51,  450 — 453). — The  cobaltini trite  method  is 
recommended  for  general  use  in  the  determination 
of  potassium,  both  in  the  presence  and  absence  of 
sulphate.  The  precipitate  was  found  to  be  dipotass¬ 
ium  monosodium  cobaltinitrite  monohydrate, 
K2NaCo(N02)G,H20.  Results  by  this  method  agree 
well  with  those  by  the  perchloric  acid  method  in  the 
absence  of  sulphate,  whilst  the  perchloric  acid  method 
breaks  down  in  the  presence  of  sulphate. 

D.  G.  Hewer. 

Gravimetric  determination  of  sodium.  E. 
Crepaz  (Annali  Chim.  Appl.,  1926,  16,  219 — 224). — 
Blanchetierc’s  method  (A.,  1923,  ii,  579 ;  Kling  and 
Lassieur,  Chim.  et  Ind.,  1924,  12,  1012)  involving 
the  precipitation  of  sodium  magnesium  uranyl  acetate 
is  too  inexact  for  the  determination  of  sodium,  but 
when  applied  in  the  presence  of  alcohol  it  is  of  value 
in  the  detection  of  small  quantities  of  sodium  in  the 
presence  of  potassium  and  magnesium. 

R. Sansone. 

Detection  of  small  amounts  of  silver  and 
cadmium.  W.  Geilmann  (Z.  anorg.  Clicm.,  1926, 
155,  192 — 198). — Silver  in  ores  is  detected  by  micro¬ 
chemical  reactions  as  rubidium  silver  gold  chloride, 
RbGAg2Au3Cl17.  In  0-1 — 0-2  g.  of  ore,  0-005%  of  silver 
may  be  recognised.  Cadmium  is  detected  by  the  dry 
method  of  Biewend  (Berg-  und  Hiittenmannische  Ztg., 
1902,  61,  401).  In  zinc  ores,  0-002%  of  cadmium 
could  be  detected.  In  glasses,  the  limit  of  detection 
is  0-0002%.  M.  Carlton. 

Absence  of  mirror  formation  in  Vortmann’s 
method  of  separating  silver  and  lead.  G.  Vort- 
Mann  (Analyst,  1926,  51,  456 — 457 ;  cf.  this  vol., 
262). — To  ensure  the  absence  of  a  mirror,  the  liquid 
should  not  be  heated  above  70 — 80°,  and  only  a  slight 
excess  of  ammonia  should  be  added  after  addition  of 
tartaric  acid  or  ammonium  tartrate.  D.  G.  Hewer. 

Determination  of  total  alkalinity  in  presence 
of  alkaline  earths.  R.  Burstenbinder. — See  B., 
1926,  742. 

Determination  of  zinc  as  acetate.  (jMiss)  H.  J. 
Ravenswaay  (Chem.  Weekblad,  1926,  23,  375). — 
Zinc  acetate  on  ignition  gives  widely  varying  propor¬ 
tions  of  residue,  and  cannot  be  quantitatively  con¬ 
verted  into  oxide.  When  the  substance  is  heated  in 
a  distilling  flask,  the  condensate  collected  below  100° 
•contains  zinc.  S.  I.  Levy. 


Oxidation  of  manganese  to  permanganate. 
Application  to  the  determination  of  manganese. 
A.  Travers  (Ann.  Chim.,  1926,  [x],  6,  56 — 86).— A 
more  detailed  account  of  work  already  published  (this 
vol.,  704). 

Colorimetric  determination  of  ferric  iron  and 
some  remarks  on  known  reactions.  H.  W.  van 
Urn  (Pharm.  Weekblad,  1926,  63,  1101—1107;  cf. 
Heczko,  B.,  1926,  791). — In  the  examination  of 
battery  acid  for  iron,  a  large  excess  of  thiocyanate 
should  be  used  to  compensate  for  the  high  concentra¬ 
tion  of  acid.  This  reaction  is  somewhat  more  sensi¬ 
tive  than  the  pyramidone  test,  and  considerably  more 
sensitive  than  the  ferrocyanide  test.  The  ferric 
thiocyanate  may  be  extracted  by  means  of  ether  or 
amyl  alcohol,  but  is  insoluble  in  other  organic  solvents  ; 
the  colour  is  more  intense  in  dry  than  in  moist  ether. 
Oxidation  of  ferrous  to  ferric  iron  is  readily  accom¬ 
plished  by  boiling  with  potassium  persulphate. 

S.  I.  Levy. 

Determination  of  ferro-  and  ferri-cyanides. 
W.  M.  Cumming  and  W.  Good  (J.C.S.,  1926,  1924 — 
1928). — Insoluble  ferrocyanides  may  be  determined 
by  the  gravimetric  method  previously  described, 
provided  the  heavy  metal  is  first  removed,  cither  as 
carbonate  or  sulphide  (cf.  Cumming,  A.,  1924,  ii, 
353).  The  volumetric  method  is  modified ;  a  measured 
quantity  of  standard  benzidine  dihydrochloride 
solution  is  added  to  a  neutral  solution  of  the  ferro¬ 
cyanide  after  removal  of  the  heavy  metal,  and  the 
filtrato  titrated  with  standard  alkali,  using  phenol- 
phthalcin  as  indicator :  3[R,2HCl]+M4Fe(ON)0== 

3R,H4Fe(CN)6-f4MCl+2HCl.  Both  methods  are 
applicable  to  the  determination  of  fcrricyanides, 
provided  a  large  excess  of  the  benzidine  dihydro- 
chloridc  solution  is  used.  In  each  case,  the  same 
sample  of  salt  may  be  determined  both  gravimetrically 
and  volumctrically.  S.  K.  Tweedy. 

Separation  of  zirconium  from  titanium.  L. 
Moser  (Z.  anal.  Chem.,  1926,  68,  468). — An  acknow¬ 
ledgment  of  Schroder’s  correction  (this  vol.,  705)  of  a 
statement  erroneously  made  in  an  earlier  paper  by 
Moser  and  Lessnig  (A.,  1925,  ii,  718). 

A.  R.  Powell. 

Microchemical  detection  of  germanium. 
E.  M.  Chamot  and  H.  I.  Cole  (Mikrochem.,  1926,  4, 
97 — 102). — Although  a  large  number  of  organic  and 
inorganic  reagents  were  tried,  no  characteristic  micro- 
reaction  for  the  detection  of  germanium  was  dis¬ 
covered,  and  only  those  tests  which  are  available  for 
the  detection  of  silicon  (complex  fluorine  and 
molybdenum  compounds)  are  practicable  for  german¬ 
ium.  Since  the  fluogermanates  and  germanomolyb- 
dates  closely  resemble  the  corresponding  compounds 
of  several  other  elements,  a  preliminary  separation 
is  essential.  The  material  to  be  tested  is  placed  in  a 
small  crucible,  moistened  with  concentrated  hydro¬ 
chloric  acid,  and  warmed  over  a  micro-burner. 
Volatile  germanium  chloride  condenses  on  a  cooled 
celluloid  object-slide  covering  the  crucible  and  is 
converted  into  sodium  fluogermanate  or  rubidium 
germanomolybdate  for  microscopical  examination. 
The  former  compound  is  obtained  by  warming  the 
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distillate  with  sodium  chloride  and  ammonium 
fluoride.  On  cooling,  crystals  begin  to  appear  at  the 
circumference  of  the  drop  as  hexagonal  plates  or  as 
skeletal  six-pointed  stars.  Later,  hexagonal  prisms 
may  appear.  The  crystals  are  feebly  double-refract¬ 
ing,  and  since  their  refractive  index  is  almost  that  of 
water,  they  are  seen  only  with  difficulty.  The 
sensitivity  is  0-1  (ig.  Rubidium  germanomolybdatc 
is  obtained  by  warming  with  nitric  acid  and  ammon¬ 
ium  molybdate,  evaporating  to  d^mess  twice  with 
nitric  acid,  dissolving  in  water,  and  precipitating 
with  rubidium  chloride.  Pale  yellow  octahedral  or 
dodecahedral  isotropic  crystals  are  obtained.  The 
sensitivity  is  0-02  [rg.  It  is  obvious  that  fluorides 
must  be  absent  from  the  original  material  tested, 
otherwise  silicon  fluoride  may  appear  in  the  distillate. 

J.  S.  Carter. 

Detection  of  vanadic  acid  by  means  of  hydrogen 
peroxide.  J.  Meyer  and  A.  Pawletta  (Z,  anal. 
Chem.,  1926,  69,  15 — 20). — Vanadic  acid  dissolves  in 
a  solution  of  hydrogen  peroxide,  giving  a  pale 
yellowr  solution  which  appears  to  contain  vanadic 
acid  in  a  colloidal  form ;  at  the  same  time,  the 
hydrogen  peroxide  is  eatalytically  decomposed. 
With  sulphuric  acid,  the  yellow  solution  yields  an 
almost  colourless  solution  containing  the  compound 
(V0)2(S04)3,  which  is  oxidised  by  hydrogen  peroxide 
to  the  reddisli-browm  substance  (V02)2(S04)3. 
Further,  hydrogen  peroxide  causes  the  colour  to  fade 
to  yellow,  but  the  reddish-brown  colour  is  restored 
by  adding  more  sulphuric  acid.  These  changes  are 
due  to  hydrolysis  according  to  the  scheme : 
(V02)2(S04)3+6H20  — 2V02(0H)3+3H2S04.  In 
concentrated  sulphuric  acid  solution,  however, 
hydrogen  peroxide  reduces  vanadic  acid  to  vanadyl 
sulphate.  In  viewr  of  these  results,  the  most  satis¬ 
factory  procedure  for  detecting  and  determining 
vanadium  by  the  colorimetric  method. is  as  follows: 
The  alkaline  solution  obtained  by  fusion  is  treated 
with  sufficient  sulphuric  acid  to  give  a  15- — 20%  solu¬ 
tion  of  the  acid  and,  after  a  short  time,  3%  hydrogen 
peroxide  is  added  drop  by  drop  until  the  colour  ceases 
to  increase  in  intensity.  In  this  way,  1  part  of 
vanadium  may  be  detected  in  160,000  parts  of 
solution,  A.  R.  Powell. 

Action  of  potassium  iodide  on  vanadophos- 
phoric  acid.  T.  Heczko  (Z.  anal.  Chem.,  1926,  68, 
461—468). — A  solution  of  vanadic  acid  in  phosphoric 
acid  reacts  with  potassium  iodide  with  the  liberation 
of  iodine  and  reduction  of  the  vanadium  from  the 
quinque  valent  to  the  quadrivalent  form.  For  every 
0T  g.  of  vanadic  acid,  7  c.c.  of  83%  phosphoric  acid 
are  required  for  solution  ;  after  heating  gently  for  a 
fewr  minutes,  the  liquid  is  cooled,  diluted  wdth  3 — 4 
times  its  volume  of  water,  and  treated  with  an  excess 
of  potassium  iodide.  The  liberated  iodine  is  titrated 
with  O-lN-tliiosulphate  solution.  The  method  is 
adapted  to  the  determination  of  very  small  quantities 
of  vanadium.  A.  R.  Row-ell. 

Determination  of  antimony  by  electrolysis  in 
hydrochloric  acid  solution.  A.  Schleicher  [with 
L.  Toussaint  and  P.  H.  Troquay]  (Z.  anal. 
Chem.,  1926,  69,  39 — 47), — The  deposit  of  metallic 
antimony  obtained  by  electrolysis  of  a  solution 


of  the  chloride  in  1 — l-5A7-hydrochloric  acid, 
maintaining  a  cathode  potential  of  0-28 — 0-35  volt 
against  the  normal  calomel  electrode,  always 
contains  chlorine,  the  amount  varying  from  0-04  mg. 
for  a  deposit  weighing  0-05  g.  to  0-77  mg.  for  a 
deposit  weighing  0-5  g.  No  hydrogen  or  antimony 
hydride  appears  to  be  adsorbed  by  the  metal,  but  a 
minute  trace  of  the  hydride  is  evolved  at  the  end  of 
the  electrolysis  if  the  cathode  potential  is  allowed  to 
rise  above  0-5  volt.  When  hydrazine  sulphate  is 
used  as  the  anode  depolariser,  only  slightly  more  than 
the  theoretical  quantity  required  to  combine  wdth  the 
liberated  chlorine,  i.e.,  0-2  g.  for  0-2  g.  of  antimony, 
is  required,  provided  that  the  solution  is  thoroughly 
stirred  by  mechanical  means.  Addition  of  ammonium 
persulphate  towards  the  end  of  the  electrolysis  is 
recommended  to  guard  against  loss  of  antimony  as 
hydride;  no  reaction  takes  place  between  the  hydr¬ 
azine  sulphate  and  the  ammonium  persulphate. 
Engelenburg’s  modification  of  Classen’s  method  is 
recommended  as  a  standard  procedure  (cf.  A.,  1923, 
ii,  260).  A.  R.  Powell. 

.X-Ray  spectrograph.  J.  T.  Norton  (J.  Opt. 
Soc.  Amer.,  1926,  13,  231 — 233). — An  X-ray  spectro¬ 
graph  of  the  rotating  crystal  type  is  described.  It  is 
of  simple  construction,  is  easy  to  set  up,  and  gives 
results  of  considerable  precision.  A.  B.  Manning. 

High-vacuum  X-ray  spectrometer.  M.  Sieg- 
bahn  and  R.  Thor.eus  (J.  Opt.  Soc.  Amer.,  1926,  13, 
235 — 242). — The  details  of  construction  and  method 
of  operation  of  a  vacuum  X-ray  spectrometer  are 
described.  The  spectrometer  and  X-ray  tube  are 
mounted  together,  and  can  be  evacuated  to  the  same 
low-  pressure.  The  plate  holder  can  be  turned  to  make 
any  desired  angle  with  the  tube  up  to  35°  while  still 
maintaining  the  vacuum.  The  required  range  of 
wave-lengths,  using  reflexion  angles  not  exceedmg 
35°,  is  obtained  by  choosing  suitable  crystal  gratings, 
e.g.,  calcite  up  to  3-5  A.,  mica  up  to  11-0  A.,  and 
palmitic  acid  up  to  40-0  A.  A.  B.  Manning. 

Direct-reading  ionisation  gauge.  C.  F.  Found 
and  N.  B.  Reynolds  (J.  Opt.  Soc.  Amer.,  1926,  13, 
217 — 222 ;  cf.  A.,  1924,  ii,  586). — An  ionisation  gauge 
is  described  which  can  bo  operated  directly  from  a 
125  volt  supply,  and  is  independent  of  small  fluctu¬ 
ations  in  the  voltage.  The  electron  current  to  the 
grid  of  the  three-electrode  tube  forming  the  gauge  is 
automatically  maintained  constant  at  10  milliamps. 
The  voltage  drop  across  a  high  resistance  in  the  plate 
circuit,  vdiicli  is  proportional  to  the  positive  ionisation 
current,  is  amplified  by  a  “  push-pull  ”  amplifier 
circuit,  the  plate  current  in  which  is  recorded  by  a 
milliammeter.  The  milliammcter  reading  is  then 
directly  proportional  to  the  pressure  in  the  gauge. 

A.  B.  Manning. 

Simple  spectral  apparatus  of  high  light 
intensity.  I.  Spectral  photography  of  weak 
luminescence  phenomena.  K.  Sc iia  dm  and  W* 
Kraemar  (Z.  viss.  Phot.,  1926,  24,  219 — 223). — 
A  Seibert  direct- vision  spectroscope  was  provided 
with  a  specially  calculated  twro-lens  achromat  of 
aperture  0-07  as  collimator  and  a  three-lens  achromat 
of  aperture  0T1  as  resolving  objective,  and  wdth  a 
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small  camera.  The  luminescence  of  vapours  was 
studied,  at  atmospheric  pressure,  in  a  Kauffmann 
“  elektrisator  ”  (ozoniscr)  (Z.  physiltal.  Chem.,  1898, 
26,  719 ;  1899,  28,  673),  using  a  Tesla  discharge,  and 
at  low  pressures  in  a  Tesla  tube  using  a  high-frequency 
field.  A  Gcissler  tube  could  not  be  used  owing  to  rapid 
decomposition  of  the  substances  studied.  Observed 
lines  and  bands  are  tabulated  for  aniline,  dimethyl- 
aniline,  a-naphthylamine,  o-phenetidinc,  and  “  tetra- 
lin  ”  in  the  “  elektrisator,”  and  for  aniline,  dimethyl- 
aniline,  and  a-naphthylamine  in  the  Tesla  tube. 

W.  Clark. 

Lens-polariscopes.  H.  Schulz  (Z.  tech.  Physik, 
1925,  6,  614 — 61S  ;  from  Chcm.  Zentr.,  1926, 1,  1674 — 
1675). — -The  substitution  of  lenses  for  prisms  in 
polariscopes  is  recommended.  Using  lenses  of  calcite, 
observations  may  be  made  in  the  ultra-violet  region. 
By  using  a  combination  of  a  calcite  and  a  glass  lens 
the  relation  of  focal  length  for  the  ordinary  and 
extraordinary  rays  can  be  adjusted  to  have  any 
value,  and  a  system  suitable  for  a  variety  of  purposes 
obtained.  J.  S.  Carter. 

Stirring  apparatus  for  use  in  potash  analysis 
according  to  the  tartaric  acid  method  of  Przi- 
bylla.  G.  Muller  (Kali,  1926,  20,  31  ;  from  Chcm. 
Zentr.,  1926,  I,  1859). — The  individual  stirrers  arc 
arranged  in  a  circular  fashion  round  a  central  driving 
pulley  under  such  conditions  that  each  stirrer  may 
be  used  at  will.  The  solutions  are  contained  in  wide¬ 
necked,  weighted  flasks  of  about  160  c.c.  capacity 
which  stand  in  two  semi-circular  water-baths. 

J.  S.  Carter. 

Weighing  by  hydrostatic  compensation.  M. 
Guichard  (Bull.  Soc.  chim.,  1926,  [iv],  39,  1113 — 
1115;  cf.  A.,  1925,  ii,  427). — A  balance  is  described 
in  which  the  pan  which  normally  carries  the  weights 
is  replaced  by  a  plunger  dipping  into  a  vessel  of  oil. 
By  means  of  an  attached  burette,,  the  amount  of  oil 
can  be  regulated  so  that  the  apparent  weight  of  the 
plunger  balances  a  body  placed  in  the  other  pan. 
After  the  balance  has  been  once  calibrated,  the  weight 
required  can  be  determined  from  the  burette  reading. 
Such  a  balance  is  dead-beat.  R.  Cu thill. 

Improvement  in  MacMullin’s  automatic 
apparatus  for  determining  the  m.  p.  of  organic 
compounds.  H.  F.  Palmer  and  G.  H.  Wallace 
(J.  Amer.  Chem.  Soc.,  1926,  48,  2230—2232 ;  cf.  this 
vol.,  593). — An  arrangement  is  described  whereby  the 


maximum  thermometer  is  raised  automatically  from 
the  bath  at  the  moment  the  substance  melts. 

F.  G.  Willson. 

Differential  method  for  the  measurement  of 
the  vapour  pressure  of  liquids.  V.  G.  Jolly  and 
H.  V.  A.  Briscoe  (J.C.S.,  1926,  2154— 2159).— The 
liquid  is  contained  in  a  sealed  U-tube  the  limbs  of 
which  are  maintained  at  different  constant  tem¬ 
peratures.  The  liquid  itself  behaves  as  the  mano¬ 
meter  liquid,  and  from  a  knowledge  of  the  vapour 
pressure  at  one  temperature  the  values  at  other  tem¬ 
peratures  are  readily  obtained.  The  method,  which 
may  be  used  in  dealing  with  intensively  dried  liquids, 
has  the  advantage  that  the  presence  of  a  foreign  gas 
is  not  involved  (cf.  Campbell,  A.,  1915,  ii,  516).  The 
vapour  pressures  of  water,  benzene,  and  bromine  are 
recorded ;  the  values  for  bromine  agree  well  with 
those  of  Ramsay  and  Young  (J.C.S.,  1886,  49,  453). 

S.  K.  Tweedy. 

Ignition  of  firedamp  by  momentary  flames. 
N.  S.  Walls  and  R.  V.  Wheeler. — See  B.,  1926, 
730. 

Ignition  of  firedamp  by  momentary  flames. 
W.  Rintoul  and  A.  G.  White.— See  B.,  1926,  730. 

Laboratory  electric  furnace  for  temperatures 
up  to  1400°.  S.  Reiner  (Chem.-Ztg.,  1926,  50, 
578). — A  simple  furnace  formed  by  placing  suitably 
shaped  blocks  of  refractory  material  about  an  iron 
or  quartz  tube  is  described.  S.  I.  Levy. 

Apparatus  for  production  of  gases.  H.  Herbst 
(Chcm.-Ztg.,  1926,  50,  579). — A  cylinder  containing 
the  solid  reagent  is  provided  with  a  side  tube  sealed 
on  near  the  bottom,  and  connected  to  a  higher  level 
vessel  for  the  liquid  reagent,  the  latter  vessel  being 
provided  with  a  seal.  The  cylinder  has  a  stopper 
carrying  a  three-way  cock,  which  delivers  the  gas 
directly  as  required,  or  to  a  graduated  measuring 
vessel  provided  with  a  pressure-equalising  connexion. 

S.  I.  Levy. 

Earliest  human  knowledge  of  copper.  P.  E. 
Sfielsiann  (Nature,  1926,  118,  411). — Where  copper 
and  petroleum  occur  in  close  proximity  (as  in  the 
Caucasus,  whence  the  earliest  Egyptian  immigrants 
may  have  come),  ignition  of  the  oil  would  produce 
metallic  deposits  liable  to  early  discovery  and  use. 

A.  A.  Eldridge. 


Mineralogical  Chemistry. 


Phosphate  content  of  sea  water  in  relation 
to  the  growth  of  the  algal  plankton.  III. 

W.  R.  G.  Atkins  (J.  Mar.  Biol.  Assoc.,  1926, 14,  447 — 
467). — The  maximum  concentration  of  phosphate  as 
P205  in  the  English  Channel  is  40  mg.  per  cub.  m. 
and  the  minimum  5T  mg.  for  the  depth  0 — 70  m. 
The  deep  water  of  the  ocean  is  a  reservoir  of  phosphate, 
containing  50 — 80  mg.  per  cub.  m.  In  tropical  waters, 
the  intense  light  normally  results  in  the  utilisation 
of  all  phosphate  down  to  at  least  50  m .  and  the  winter 


cooling  never  suffices  to  effect  mixing  with  the  deep 
water;  further  north,  the  mixing  is  more  complete, 
and  the  seasonal  phosphate  cycle  becomes  more 
pronounced  (cf.  this  vol.,  42).  W.  Thomas. 

Precipitation  of  calcium  and  magnesium  from 
sea  water.  L.  Irving  (J.  Mar.  Biol.  Assoc.,  1926, 
14,  441 — 446). — Calcium  and  magnesium  may  be 
precipitated  under  possible  conditions  of  natural 
sea-water  alkalinity.  The  same  conditions  governing 
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precipitation  outside  of  the  organism  may  explain 
the  excoss  of  calcium  over  magnesium  in  organic 
“  formed  ”  precipitates,  as  alkalinity  necessary  for 
magnesium  precipitation  is  much  more  difficult  for 
the  organism  to  attain,  especially  within  its  tissues. 

W.  Thomas. 

Occurrence  of  iodine  in  Nature.  X.  Geo¬ 
chemistry  of  iodine.  T.  von  Fellenberg  and 
G.  Lttnde  (Biochem.  Z.,  1926,  175,  162 — 171). — 
The  amounts  of  iodine  and  bromine  contained  in 
various  rocks  and  minerals  are  tabulated. 

P.  W.  Cltjtterbuck. 

Cornuite.  F.  V.  von  Hahn  (Zentr.  Min.  Geol., 
1925,  A,  353 — 356;  from  Chem.  Zentr.,  1926,  I, 
1787 — 1788). — The  green  diatomite  of  Neu-Ohe  con¬ 
tains  inclusions  of  an  amorphous,  transparent  yellow 
mineral  to  which  the  name  cornuite  is  given.  Tho 
mineral  contains  about  97%  of  water  and  (M)8%  of 
ash,  and  appears  to  be  a  protein,  since  it  gives  a 
number  of  reactions  characteristic  of  albumin. 

W.  A.  Casfari. 

Lead  hydrogen  arsenate  as  a  mineral.  L.  J. 
Spencer  (Nature,  1926,  118,  411 — 412). — Colourless 
monoclinic  plates  (a  :  b  :  c=0-S643  :  1  :  0-7181,  (3— 
84°  36')  from  Tsumeb,  South-West  Africa,  were  found 
to  have  the  composition  PbHAs04.  They  are  identi¬ 
cal  with  the  crystals  prepared  by  do  Schulten 
(A.,  1905,  ii,  174),  and  the  now  mineral  is  named 
“  schultcnite.”  L.  J.  Spencer. 


Stibiobismuthinite.  E.  Qtjercigh  (Atti  R. 
Accad.  Lincei,  1926,  [vi],  4,  68 — 72). — Koenig  (A., 
1917,  ii,  487)  described  stibiobismuthinite  as  a  new 
mineral  (Bi,Sb)4S7.  Artificial  preparations  of  anti¬ 
mony  and  bismuth  sulphides  by  the  method  of 
Geitner  (Annalen,  1864,  129,  359)  contain  included 
sulphur,  as  do  mixed  sulphides  (Bi,Sb)2S3,  to  which 
type  it  is  suggested  that  the  mineral  belongs. 

E.  W.  Wignall. 

New  Russian  occurrence  of  vanadium  and 
uranium  minerals.  S.  Kubbatov  (Bull.  Acad. 
Sci.  St.  Petersbourg,  1925,  315 ;  from  Chem.  Zentr., 
1926,  I,  1789). — A  yellow  mineral  containing  about 
33%  of  vanadium  pentoxide,  52%  of  cupric  oxide, 
and  0-59%  of  uranium  oxide  occurs  near  copper 
mines  in  Minusinsk.  The  mineral  consists  of  a 
mixture  of  calcium  volborthite  with  allophane,  opal, 
and  brown  haematite.  W.  A.  Caspari. 

Pectolites  from  Russian  Lapland.  E.  Kosty- 
leva  (Bull.  Acad.  Sci.  St.  Petersbourg,  1925,  383; 
from  Chem.  Zentr.,  1926,  I,  1788). — Three  specimens 
of  pcctolite  from  the  Chibinsk  Tundra  contained 
49-00—53-80%  Si02,  0-68—2-06%  A1203,  0-95— 
1-39%  Fe203,  32-04—32-46%  CaO,  0-55—2-17% 
MnO,  1-09%  MgO,  7-38—8-99%  Na20,  0-53—0-60% 
IC20,  and  2-S5 — 4-08%  of  water.  A  new  mineral, 
juxporile,  ( HNaK)a(  daMgMn  )S  i  03,  is  found  accom¬ 
panying  the  above ;  it  forms  pink  fibres  and  scales  of 
silky  lustre,  fusible  in  the  blowpipe. 

W.  A.  Caspari. 


Organic  Chemistry. 


Thermal  decomposition  of  methane  by  a 
glowing  filament.  G.  M.  Schwab  and  E.  Pietsgh. 
— Sec  this  vol.,  918. 

Production  of  propylene.  L.  J.  Bonham  (J. 
Amer.  Pharm.  Assoc.,  1925,  14,  114 — 118). — ?i-Propyl 
alcohol,  b.  p.  96 — 98°,  is  vaporised  in  a  glycerol  bath  at 
125 — 130°  and  passed  through  a  hard  glass  tube 
containing  a  catalyst  prepared  by  precipitating 
aluminium  hydroxide  from  the  sulphate  with 
ammonia,  washing  by  decantation  until  free  from 
ammonium  sulphate,  drying  in  pans  at  SO — 90°,  and 
breaking  into  pellets  which  were  subsequently  dried 
in  a  slow  stream  of  air  at  510°.  At  510°,  25  c.c.  of  tho 
alcohol  gave  8200  c.c.  of  gas ;  at  365°,  the  product  was 
purer  and  the  catalyst  could  be  used  repeatedly.  On 
regeneration  of  the  catalyst,  then  containing  carbon, 
by  heating  for  30  min.  at  a  high  temperature,  it 
exhibited  increased  activity,  and  the  product  was 
purer.  Chemical  Abstracts. 

Photolysis  of  alcohols.  Volmar. — See  this  vol., 
920. 

Formation  of  carbon  dioxide  from  alcohols. 
W.  A.  Lazier  and  H.  Adkins. — See  this  vol.,  918. 

Mechanism  of  the  catalytic  dehydration  of 
methyl  alcohol.  H.  C.  Howard,  jUn.— See  this 
vol.,  9 IS. 


Synthetic  manufacture  of  alcohol  and  acetic 
acid  [and  acetone].  P.  Pascal. — See  B.,  1926,  767. 

Action  of  sodium  acetate  on  isobutylene  di- 
bromide  and  trimethylethylene  dibromide.  K. 

Krassoursky  and  F.  Schenderowitch  (Ukraine 
Chem.  J.,  1925, 1,  633 — 637). — On  heating  isobutylene 
dibromide  for  3  hrs.  with  acetic  acid  and  sodium 
acetate,  33%  of  tho  theoretical  quantity  of  isobutenyl 
acetate,  CH2!CMe-CH2-OAc,  b.  p.  120 — 123°,  was 
obtained. 

Trimethylethylene  dibromide  treated  in  the  same 
way  gave  ^-methyl- A^-buten-y-yl  acetate, 
CMc2!CMo-OAc,  b.  p.  133 — 139°.  It  probably  contains 
some  of  the  isomeric  acetate,  CH2ICMc-CHMo-OAc. 

”  S.  Botcharsky. 

Natural  methylheptenone.  II.  Alcohols,  di¬ 
enes,  and  ciycZogeraniolenes.  I.  R.  Escourrou 
(Bull.  Soc.  cliim.,  1926,  [iv],  39,  1121—1138).— 
Natural  methylheptenone,  b.  p.  173 — 174°,  dK  0  8691, 
n\]  1-44345,  prepared  from  citral,  gives  good  yields  of 
tertiary  alcohols  when  treated  with  magnesium  alkyl 
halides.  The  following  are  obtained  in  this  way  : 
fi^-dimethyl-AP-hepten-^-ol,  b.  p.  77 — 78°/13  mm., 
di0S  0-8564,  n\1  1-45197  ( acetate ,  b.  p.  184— 186°/740 
mm.,  d 11  0-883,  1-44235) ;  p .[-dimethyl- AP-oct-en- 

£-ol,  b.  p.  92-5°/13  mm.,  dtt  0-8572,  1-45658  (acetate, 

b.  p.  214°/738  mm.,  d 0-8841,  1-44606);  [|3£-di- 
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methyl-A^-nonen-f-ol,  b.  p.  102 — 103°/13  mm.,  dn 
0-8592,  n}!  1-45727  ( acetate ,  b.  p.  112—113713  mm., 
cZ‘°  0-8863,  »]?  1-45247);  $'(7]-trimethyl-AP-ocien-£-ol, 
h.  p.  97—98712  mm.,  cZ10  0-8717,  ?C5  1-46295; 
(3 dimethyl- AP-decen- f- ol,  b.  p.  95 — 96°/5  mm.,  d‘a!‘ 
0-8603,  <  1-45997  ( acetate ,  b.  p.  122—123713  mm., 
d10li  0-8903,  n)\  1-45177) ;  $£L-trimelhyl-Ap-decen-£-ol, 
b.  p.  123—124714  mm.,  d11  0-8566,  n ]?«  1-45657; 
£-phenyl-fi-methyl-AP-hepten-£-ol,  b.  p.  155 — 156°/19 
mm.,  cZ10  0-9679,  »{>  1-52316;  $-methyl-£-benzyl-At- 
hepten-t-ol,  b.  p.  153—154710  mm.,  cZ10'5  0-9654,  <» 
1-52632.  On  redistillation,  and  especially  if  a  trace  of 
acid  be  present,  these  alcohols  tend  to  decompose, 
yielding  methylheptenone  and  the  hydrocarbon 
corresponding  with  the  alkyl  radical  present  in  the 
original  magnesium  alkyl  halide.  R.  W.  West. 

Ethers  derived  from  (3(3'~dihalogenated  iso¬ 
propyl  alcohols  and  halogenated  propylene 
glycols.  L.  Blanchard  (Bull.  Soc.  chim.,  1926, 
[iv],  39,  1119 — 1121). — A  mixture  of  trioxymethylene 
and  aa'-dichlorohydrin,  saturated  with  hydrogen 
chloride,  yields  chlormnethyl  dichloroisopropyl  ether 
CH2Cl-OCH(CH2Cl)2,  b.  p.  95—96717  mm.  (cf. 
Hamonet,  A.,  1905,  i,  403).  In  similar  manner, 
a-monochlorohydrin  yields  the  ether, 
CH2C1-0*CH2-CH(0-CH2C1)-CH2C1.  These  substances 
react  with  magnesium  alkyl  halides,  yielding  ethers  of 
the  type  >CH-0-CH2R  (cf.  Hess  and  Fink,  A.,  1916,  i, 
158).  R.  W.  West. 

Addition  of  methyl  hypobromite  and  methyl 
hypochlorite  to  certain  ethylene  derivatives. 
E.  L.  Jackson  (J.  Amer.  Chem.  Soc.,  1926,  48,  2166 — 
2174;  cf.  A.,  1924,  i,  962). — The  presence  of  water  is 
unnecessary  for  the  addition  of  methyl  hypobromito 
to  ethylene  derivatives  when  their  methyl-alcoholic 
solutions  are  treated  with  bromine.  In  absolute 
methyl-alcoholic  solution,  phenyl  styryl  ketone  yields 
in  this  way  a-bromo-p-methoxy-p-phenylpropio- 
phenone,  together  with  ketone  dibromide ;  cinnamic 
acid  affords  methyl  esters  of  the  corresponding 
additive  products,  which  are  also  obtained  similarly 
from  methyl  cinnamate ;  whilst  stilbenc  yields  stilbene 
dibromide  and  a-bromo-fi-'methoxy-aZ-diphenylethane, 
m.  p.  115-5 — 116-5°.  The  action  of  bromine  on 
cinnamic  acid  in  50%  aqueous  methyl-alcoholic 
solution  brings  about  the  simultaneous  addition  of 
bromine,  hypobromous  acid,  and  methyl  hypobromite. 
Treatment  of  phenyl  styryl  ketone  in  absolute  methyl 
alcohol  with  chlorine  affords  two  isomerides  of  a -chloro- 
$-methoxy-$-2)hcnylproj)iophenone,  m.  p.  69 — 70°  and 
98 — 99°,  respectively,  the  former  predominating. 
Cinnamic  acid  affords  similarly  the  dichloride, 
together  with  a.-chloro-$-methoxy-$-phcnylpropionic 
acid,  m.  p.  163 — 164°,  and  its  methyl  ester,  m.  p. 
54 — 55°,  the  latter  being  obtained  analogously  from 
methjd  cinnamate.  Reaction  between  chlorine, 
cinnamic  acid,  and  methyl  alcohol  proceeds  similarly, 
but  less  smoothly,  in  carbon  tetrachloride  solution. 
Treatment  of  stilbenc  with  chlorine  in  methyl-alcoholic 
solution  affords  two  isomerides  of  a-chloro-$-melhozy- 
o.$-diphenylethane,  m.  p.  96 — 97°  and  55 — 57°, 
respectively,  together  with  stilbene  dichloride.  An 
analogous  reaction  with  iodine  was  not  observed. 

F.  G.  Willson. 


Varying  valency  of  platinum  with  respect  to 
mercaptanic  radicals.  III.  P.  C.  Ray,  B.  C. 
Guha,  and  K.  C.  Bose-Ray  (J.  Indian  Chem.  Soc., 
1926,  3,  155—160;  cf.  A.,  1925,  ii,  1121).— The 
molecular  compound  of  platinous  chloride  and  ethyl 
sulphide  is  decomposed  by  ammonia  with  formation 
of  tetrammineplatinous  dichloride,  whilst  pyridine 
yields  a  mixture  of  the  corresponding  tetrapyridine 
compound  with  the  non-electrolyte  dipyridine- 
platinous  chloride.  The  same  platinotetrammine  is 
produced  by  the  action  of  ammonia  on  the  compound 
PtCl3,2Et2S.  The  platinic  chloride  compound 
PtCl4,2Et2S  is  decomposed  by  ammonia,  yielding 
tetramminedichloroplatinic  dichloride  and  by  pyridine 
to  give  dipyridinetetrachloroplatinum. 

G.  M.  Bennett. 

Triethylene  trisulphide  and  1  : 4-dithian. 
P.  C.  Ray  and  K.  C.  Bose-Ray  (J.  Indian  Chem.  Soc., 
1926,  3,  73 — 74). — The  identification  of  “  triethylene 
trisulphide  ”  with  1  :  4-dithian  (cf.  Bennett  and  Berry, 
A.,  1925,  i,  695)  is  confirmed,  but  the  authors  prefer, 
notwithstanding  the  evidence  as  to  the  mol.  wt.  of  the 
substance  both  in  solution  and  as  vapour,  to  retain 
the  formula  (C2H4S)3,  mainly  on  the  ground  of  the 
isolation  of  a  compound,  (C2H4)3S2PtCl3,  by  the  action 
of  aqueous  platinic  chloride  solution. 

G.  M.  Bennett. 

Lengthened  chain  compounds  of  sulphur. 
P.  C.  Ray  and  K.  C.  Bose-Ray  (J.  Indian  Chem.  Soc., 
1926,  3,  75 — 80). — The  “  polymeride  ”  of  dithian 
prepared  as  described  by  V.  Meyer  (A.,  1887,  228)  is 
found  to  contain  substances  of  high  mol.  wt.  of  the 
general  formula  Br(C3H4S)n,C2II4Br  isolated  by 
extraction  with  solvents  such  as  nitrobenzene.  The 
following  compounds  are  described  :  ?i=48,  m.  p. 
163°;  ?i=40,  m.  p.  170°;  ?i=32,  m.  p.  157—159°; 
71=26,  m.  p.  145 — 155°;  7i=24,  m.  p.  147°;  77=16, 
m.p.  162°;  77=12,  m.  p.  100° ;  and  77=10,  m.  p.  120°. 
The  mol.  wt.  of  the  first  of  these  (77=48)  in  boiling 
ethylene  dibromide  is  half  that  expected,  the  reason 
suggested  being  that  the  solvent  reacts  with  the 
substance  to  yield  the  compound  having  ?i=24. 

G.  M.  Bennett. 

Action  of  aluminium  selenide,  telluride,  and 
arsenide  and  of  magnesium  arsenide  on  alcohols 
and  ethers.  G.  Natta  (Giorn.  Chim.  Ind.  Appl., 
1926,  8,  367 — 370). — Analogues  of  alkyl  mercaptans, 
sulphides,  and  disulphides  are  obtained  by  passing  tho 
vapour  of  alcohols  over  analogues  of  aluminium 
sulphide  heated  at  250 — 300°  (cf.  A.,  1924,  i,  952). 
Aluminium  selenide  (prepared  without  explosion  if  the 
mixed  elements  are  ignited  by  a  hot  wire ;  cf .  Chika- 
shige  and  Aoki,  A.,  1918,  ii,  114)  gives,  with  ethyl 
alcohol,  ethyl  selenol,  selenide,  and  diselenide ;  with 
isopropyl  alcohol,  iso propyl  selenol,  b.  p.  70 — 75°, 
accompanied  at  higher  temperatures  with  isopropyl 
diselenide,  b.  p.  210°,  and  some  isopropyl  selenide. 
Ethers  react  less  readily  than  alcohols  :  ethyl  ether 
yields  ethyl  diselenide  and  selenide,  with  hydrogen 
selenide  and  unsaturated  hydrocarbons.  Aluminium 
telluride  with  methyl  alcohol  gives  dimethyl  telluride 
and  with  ethyl  alcohol  perhaps  ethyl  tellurol ;  ethers 
scarcely  react  at  their  decomposition  point.  Alumin¬ 
ium  arsenide  gives  with  methyl  alcohol  trimethyl- 


1024 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


arsine,  some  dimcthylarsine,  and  a  black  substance, 
probably  (CH3As)x  (cf.  A.,  1906,  i,  150).  With  ethyl 
alcohol,  an  analogous  substance,  perhaps  (C2H5As)x, 
is  obtained,  but  at  temperatures  giving  stable  products 
the  reaction  is  very  feeble.  Magnesium  arsenide, 
prepared  in  a  very  violent  reaction  on  igniting  the 
mixed  elements,  reacts  with  ethyl  alcohol  at  the  b.  p. 
to  give  arsine  and  organo-magnesium  compounds,  and 
at  280 — 295°  to  give  ethyl-  and  diethyl-arsine,  with  a 
trace  of  triethylarsine.  E.  W.  Wignall. 

Determination  of  the  mol.  wt.  of  fatty  acids. 
M.  Tratttz  and  W.  Moschel. — See  this  vol.,  997. 

Diagnosing-  potential  optical  activity.  II. 
Optical  activity  of  chlorobromoacetic  acid.  J. 
Read  and  A.  M.  McMath  (J.C.S.,  1926,  2183—2191). 
— Chlorobromomalonic  acid,  m.  p.  83°  (cf.  Vander- 
stichele,  ibid.,  1923,  123,  1225),  is  produced  by  the 
successive  action  of  bromine  and  sulphuryl  chloride  on 
a  solution  of  malonic  acid  in  anhydrous  ether;  the 
normal  brucine  salt  and  brucine  hydrogen  salt,  [a]D 
— 15  2°,  are  described.  When  heated  at  130°,  chloro¬ 
bromomalonic  acid  is  converted  quantitatively  into 
chlorobromoacetic  acid,  which  can  be  resolved  into 
optically  active  components  by  crystallisation  of 
the  Z-hydroxyhyclrindamine  salt.  l-Hydroxyhydrind- 
amine  dl-chlorobromoacetata  has  m.  p.  165°  (dccomp.), 
[a],>  —20-2°  in  dry  methyl  alcohol,  —56°  in  acetone 
(with  slow  mutarotation).  \-Hydroxyhydrmdaminc 
d -chlorobromoacetate,  m.  p.  157°  (dccomp.),  is  readily 
racemised  when  dissolved  in  methyl  alcohol  or  acetone ; 
the  racemising  action  of  methyl  alcohol  is  somewhat 
retarded  by  dilution  with  chloroform,  transformation 
to  the  rZZ-compound  occurring  on  heating.  \-Hydroxy- 
hydrindamine  dichloroacetata  has  m.  p.  139°,  [a]D 
—24-6°  in  methyl  alcohol,  [a]D  —24-7°  in  glacial 
acetic  acid,  [M]D  —195°  in  acetone,  with  slow  muta¬ 
rotation.  Brucine  chlorobromoacetate  has  [a]D  —17-0° 
in  chloroform.  C.  J.  Still. 

Kinetics  of  chemical  reactions.  IV.  Velocity 
equation  of  the  hydrolytic  decomposition  of 
a-bromopropionic  acid.  V.  a-Bromobutyric 
acid.  J.  Zawidzki. — See  this  vol.,  914. 

Higher  aliphatic  compounds.  II.  Hydration 
of  stearolic  acid.  G.  M.  Robinson  and  R.  Robin¬ 
son  (J.C.S.,  1926,  2204 — -2209). — t-Ketostearic  acid 
has  been  synthesised  by  an  application  of  the  method 
previously  described.  By  reference  to  the  f.-p.  curve 
for  mixtures  of  i-kctostearic  and  K-ketostearic  acids, 
it  is  shown  that  the  product  obtained  by  treating 
stearolic  acid  with  sulphuric  acid  and  then  with  water 
consists  of  a  mixture  of  42-4%  of  i-kctostearic  acid 
and  57-6%  of  K-ketostearic  acid.  8-Ketomyristic  acid, 
m.  p.  87°  {oxime,  m.  p.  74°),  K-ketononadecoic  acid, 
m,  p.  S6 — 87°  [amide,  m.  p.  83°),  and  K-ketobehenic  acid, 
m.  p.  94°  [amide,  m.  p.  99°),  are  described. 

C.  J.  Still. 

Configurational  relationships  of  a-,  J3-,  and 
y-hydroxy-acids.  P.  A.  Levene  and  H.  L.  Haller 
(J.  Biol.  Chem.,  1926,  69, 165 — -173 ;  cf.  this  vol.,  597). 
—Methyl  fZ-6-hydroxybutyrate,  Mb  +8-6°,  on  reduc¬ 
tion  with  sodium  and  glacial  acetic  acid  gave  d-ay-di- 
hydroxybutane,  Mu  +7-5°,  which,  in  turn,  gave  the 
rf-ay-diphenylcarbamate,  [ajg  +20°.  rf-y- Hydroxy- 


valeric  acid,  Mu  +14-0°,  yielded,  by  the  method  of 
Hofmann,  d-a-amino-y-hydroxy butane  (hydrochloride, 
Ma  +13-3°),  which,  on  deamination,  gave  cZ-ay-di- 
hydroxybutane.  <Z-y- Hydroxy  valeric  acid  is  therefore 
related  configuratively  to  d-  p-hydroxybutyric  acid 
and  hence  to  d-lactic  acid.  C.  R.  Harington. 

Hydrolysis  of  ethyl  acetoacetate  by  acids. 
A.  Skrabal  and  A.  Zahorka. — See  this  vol.,  914. 

Configuration  changes  in  substitution  re¬ 
actions.  W.  Huckel  (Z.  angew.  Chem.,  1926,  39, 
842 — 851). — In  an  endeavour  to  determine  which 
type  of  structure  influences  the  configuration  changes, 
in  the  sense  of  causing  the  Walden  inversion,  when 
substitution  is  effected  in  a  group  not  directly 
attached  to  the  asymmetric  carbon  atom,  the  author 
reviews  a  large  number  of  reactions  in  which  these 
changes  take  place.  As  a  result,  it  appears  that 
inversion  almost  invariably  occurs  when  the  molecule 
contains  a  *CH-C!0  group,  the  first  carbon  atom  of 
which  is  asymmetric.  This  is  particularly  noticeable 
in  the  case  of  cfs-ZroiiS-isomcrides  containing  double 
linkings.  Substitution  reactions  involving  hydrolysis 
of  the  •GO'  group,  when  the  carbon  atom  is  asymmetric, 
usually  result  in  configuration  changes,  although  the 
asymmetric  atom  is  apparently  undisturbed.  In 
certain  other  cases,  racemisation  of  an  optically  active 
substance  is  effected  by  substitution  in  a  position  very 
remote  from  the  asymmetric  atom,  e.g.,  hydrogenation 
of  optically  active  ricinoleic  acid  with  the  formation  of 
inactive  hydroxystearic  acid.  The  author  considers 
that  reactions  of  this  type  need  further  investigation  to 
determine  whether  true  racemisation  takes  place  or 
whether  the  product  is  really  only  very  slightly 
optically  active.  A.  R.  Powell. 

Derivatives  of  ethyl  p-aceto-a-methylsuccinate; 
constitution  of  hsematoporphyrin.  W.  Kuster, 
H.  Maurer,  and  A.  Palm  (Z.  physiol.  Chem.,  1926, 
156,  1—34;  cf.  A.,  1925,  i,  992;  this  vol.,  713).— A 
detailed  account  of  work  already  published.  The 
following  is  new.  Oxidation  of  liEcmatoporphyrin 
dimethyl  ether,  which  has  previously  been  reduced 
with  zinc  dust  and  acetic  or  hydrobromic-acetic  acid, 
still  gives  only  1  mol.  of  the  imide,  CgHjjOgN,  and  2 
mols.  of  haematic  acid,  one  pyrrole  nucleus  of  the 
prosthetic  group  being  destroyed.  Ethyl  hydrogen 
P-aceto-a-methylsuccinate,  m.  p.  66 — 67°  (silver  salt) 
and  barium  $-accto-a-methylsuccinate  are  described. 
ay-Dimethylparaconic  acid  (Fichter  and  Rudin,  A., 
1904,  i,  472)  when  brominated  with  phosphorus  and 
bromine  and  then  boiled  with  water,  gives  the  lactone, 
m.  p.  110°  (indef.),  of  hydroxydimethylitaconic 
(P  -  hydroxy  -  AP  -  pentene  -  yS  -  dicarboxylic)  acid 
(fumaroid).  Reduction  of  ethyl  p-aceto-a-mcthyl- 
succinate  with  sodium  amalgam  in  the  cold  gives 
ethyl  hydrogen  a-methyl-p(a-hydroxyethyl)succinatc, 

0H-CHMe-CH(C02H)-CHMe-C02Et,  m.  p.  81°,  from 
which  a-methyl-p-(a-hydroxycthyl)  succinic  acid,  m.p. 
105°,  is  obtained  on  hydrolysis.  C.  Hollins. 

Synthesis  of  triacetolactone-5-carboxylic  acid. 
R.  Malachowski  (Rocz.  Chem.,  1926,  6,  23 — 26). 
— Ethyl  y-acetylacetonc-v.y-dicarboxylate,  b.  p.  120 — 
122°/5  mm.  (copper  salt,  m.  p.  124-5 — 125-5°),  is 
prepared  from  the  potassium  salt  of  acetonedicarb- 
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oxylic  ester  by  the  action  of  acetyl  chloride.  This  is 
converted  by  hydrolysis  into  the  y-ethyl  ester,  m.  p. 
96 — 98°  (decomp.),  which  is  condensed  by  sulphuric 
acid  to  ethyl  triacetolactone-d-carboxylate,  m.  p.  63 — 65° 
[copper  salt,  m.  p.  182°),  and  this  on  hydrolysis  yields 
triacetolactonc-5-carboxylic  acid,  m.  p.  180°  ( pyridine 
salt,  m.  p.  117 — 118°).  *  R.  Truszkowskt. 

Oxidation  of  tartaric  acid  by  solutions  of 
silver  salts.  D.  R.  Maxted  (J.C.S.,  1926,  2178 — 
2182). — When  tartaric  acid  is  oxidised  with  an  excess 
(6 — 8  mols.)  of  silver  nitrate  in  ammoniacal  solution, 
6  atoms  of  silver  are  deposited  for  each  molecule 
of  tartaric  acid.  Oxalic  acid,  formic  acid,  carbon 
dioxide,  and  water  arc  formed  in  quantities  agree¬ 
ing  with  the  equations  :  C4Hfi0fi+3Ag,0  — y  (a) 
2(C02H)2+6Ag+H20;  ( b )  (C02H)2+H-C02H+ 

C02+6Ag+II20;  (c)  2H-C02H+2C02+6Ag+H20. 

The  proportion  of  oxalic  acid  is  increased  when  the 
solution  is  more  alkaline.  C.  J.  Still. 

Complex  bismuthotartrates.  R.  Portillo 
(Anal.  Fis.  Quim.,  1926,  24,  420 — 431 ;  cf.  this  vol., 
939).— By  dissolving  bismuthoditartaric  acid, 
H[Bi(C4H408)2],3H20,  in  hot,  dilute  sulphuric  acid,  a 
crystalline  compound  is  obtained  to  which  the  formula 
H2[BiC4H208],0-5H2S04,3H20  is  assigned.  By  a  simi¬ 
lar  method,  the  author  has  prepared  the  compounds  : 
H2[BiC4H,08]Cl,3H20 ;  H,[BiC4H20G]C104,4H20 ; 

H2[BiC4H208]N03,5H20 ;  H2[BiC4H206]N03,8H20. 

Except  in  the  case  of  the  chlorine  compound,  the 
combined  water  is  completely  given  up  in  a  vacuum 
over  sulphuric  acid.  In  the  case  of  the  second 
compound,  the  combined  water  is  only  given  up  with 
decomposition  above  120°.  G,  W.  Robinson. 

Natural  occurrence  of  aconitic  acid  and  its 
isomerides.  0.  A.  Beath  (J.  Amcr.  Chem.  Soc., 
1926,  48,  2155 — 2158). — Samples  of  aconitic  acid 
obtained  from  six  species  of  delphiniums,  from  two 
species  of  Aconitum,  and  from  the  colimibianum,  had 
m.  p.  172 — 173°  in  each  case,  identical  with  that  of 
commercial  aconitic  acid.  The  m.  p.  was  unchanged 
after  esterification  and  hydrolysis.  It  is  concluded 
that  these  acids  are  identical  with  the  acid  of  the  same 
m.  p.  described  by  Bland  and  Thorpe  (J.C.S.,  1912, 
101,  1490),  and  that  the  variations  in  m.  p.  recorded 
for  naturally  occurring  aconitic  acids  are  due  to  the 
samples  being  mixtures  of  isomerides. 

F.  G.  Willson. 

Structure  of  lactones  from  simple  sugars. 
Trimethyl-y-arabonolactone  and  the  supposed 
p-gluconolactone  and  S-mannolactone.  W.  N. 
Haworth  and  V.  S.  Nicholson  (J.C.S.,  1926,  1899 — 
1902). — Trimethyl-y-arabinolactone,  prepared  from 
the  y-arabonolactonc  obtained  by  oxidation  of 
Z-arabinose,  is  identical  with  the  product  previously 
prepared  by  oxidation  of  trimethyl-y-arabinose  with 
nitric  acid,  thus  confirming  the  presence  of  the 
butylene  oxide  ring  in  trimethyl-y-arabinose.  The 
unstable  (3-glucono  lactone  and  p-mannolactone 
described  by  Nef  (A.,  1914,  i,  490)  are  in  reality 
S-lactones  containing  a  six-membered  ring  corre¬ 
sponding  with  the  normal  or  amylene-oxide  type. 

C.  J.  Still. 


Lactone  formation  from  gluconic  acids  and 
the  structure  of  dextrose.  P.  A.  Levene  and 
H.  S.  Simms  (J.  Biol.  Chem.,  1926,  68,  737—749).— 
Gluconic  and  By-dimethylgluconic  acids,  on  keeping 
in  aqueous  solution,  form  lactones  with  both  five- 
and  six-membered  rings ;  yc^-trimethylgluconic  acid 
forms  only  one  lactone  with  a  live-membered  ring, 
whilst  (lyS-trimethyl-  and  py8£-tetramethyl -gluconic 
acids  each  form  only  one  lactone  with  a  six-membered 
ring ;  since  the  last  two  acids  were  derived  from 
methylglucoside  and  the  ysf-trimethylgluconic  acid 
was  derived  from  diisopropylideneglucose,  it  appears 
that  the  ring  structure  of  the  derivatives  of  dextrose 
does  not  indicate  the  structure  of  dextrose  itself. 
In  the  present  series  of  acids,  the  rates  of  lactone 
formation  and  hydrolysis  arc  higher,  and  the  equilibria 
are  situated  more  to  the  acid  side  than  in  the  series 
previously  described.  0.  R.  Harington. 

Optical  resolution  of  chlorosulphoacetic  acid. 
J.  Read  and  A.  M.  McMath  (J.C.S.,  1926,  2192 — 
2198). — By  fractional  crystallisation  of  the  normal 
salt  of  chlorosulphoacetic  acid  with  Z-hydroxy- 
hydrindamine,  there  is  obtained  \-hydroxyhydrind- 
amine  d-chlorosulphoacetate,  m.  p.  203°  (decomp.), 
[a]D  — 18-0°  in  methyl  alcohol.  Brucine  d -chloro- 
sulphoacetate  has  m.  p.  196°  (slight  decomp.),  [a]D  —2° 
in  methyl  alcohol ;  ammonium  d-chlorosulphoacetate, 
[a]B161  +16-3°,  [a]„  -{-13-8°,  rotatory  dispersion 
Hg5iai/NaD  1T77  in  water;  benzidine  d-chlorosulpho- 
acetate,  dccomp.  245°,  [a]M81  +15-7°.  Impure 

1  -hydroxyhydrindamine  1  -chlorosidphoacetate,  brucine 
1-cJdorosulphoacetale,  and  ammonium  \-chlorosidpho- 
acelate  were  also  isolated.  C.  J.  Still. 

Formation  of  formaldehyde  by  reduction  of 
carbonic  acid  by  hydrogen  peroxide.  E.  Rubt 
and  H.  Schlee  (Bioehcm.  Z.,  1926,  172,  373 — 
378). — From  a  mixture  of  sodium  hydrogen  carbonate, 
hydrogen  peroxide,  and  an  iron  salt,  carbon  dioxide 
escapes  and  formic  acid  and  formaldehyde  are  found 
in  the  liquid.  The  first  product  is  probably  formic 
acid,  which  is  then  converted  into  formaldehyde  and 
carbonic  acid  by  a  Cannizzaro  reaction. 

C.  Remington. 

Process  of  making  crotonaldehyde.  F.  W. 
Lommen. — See  B.,  1926,  770. 

Action  of  organo-magnesium  compounds  on 
nitriles.  Ketone  cyanohydrins.  J.  Gettrden 
(Bull.  Soc.  chim.  Belg.,  1926,  35,  253 — 260). — The 
principal  product  of  the  action  of  magnesium  alkyl, 
phenyl,  and  benzyl  halides  on  the  cyanohydrin  of  an 
aliphatic  ketone  is  in  each  case  the  tertiary  alcohol 
which  would  be  obtained  if  the  ketone  itself  wore 
used  in  the  reaction.  Gauthier  (A.,  1911,  i,  415, 
513)  mistook  these  tertiary  alcohols  for  the  kctonic 
alcohols  which  he  expected  to  be  produced.  The 
true  kctonic  alcohol,  p- methylpentan-y-on-$-ol ,  b.  p. 
154°,  df  0-9326  ( semicarbazone ,  m.  p.  129°),  is  also 
produced  in  small  quantity  in  the  action  of  magnesium 
ethyl  bromide  on  acetone  cyanohydrin,  and  from 
the  corresponding  reaction  between  magnesium 
methyl  bromide  and  the  cyanohydrin  of  methyl  ethyl 
ketone  the  semicarbazone  (m.  p.  140°)  of  y-methyl- 
pentan-S-on-y-ol  is  obtained.  G.  M.  Bennett. 
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Dynamic  isomerism.  XXII.  Methyl  alcohol 
as  an  amphoteric  solvent  for  the  mutarotation 
of  the  sugars.  I.  J.  Faulkner  and  T.  M.  Lowry 
(J.C.S.,  1926,  193S — 1943). — -Purified  methyl  alcohol, 
which  gave  a  velocity  coefficient  of  0-00018  when 
used  as  a  solvent  for  the  mutarotation  of  tetramethyl- 
glucose,  gave  a  maximum  value  for  k  of  0-0018  when 
mixed  with  three  times  its  weight  of  cresol,  and  of 
0-035  when  mixed  with  two  thirds  its  weight  of 
pyridine.  In  purified  ethyl  alcohol,  /c— 0-00016, 
a  value  about  one  eightieth  of  the  velocity  in  water. 

0.  J.  Still. 

Oxidation  of  methylated  glucoses.  H.  Sobotka 
(J.  Biol.  Chem.,  1926,  69,  267 — 275). — Since  the 
reducing  power  of  dextrose  towards  alkaline  solutions 
of  cupric  salts  is  greater  than  can  be  accounted  for  by 
the  oxidation  of  the  aldehydic  group  of  dextrose  to 
carboxyl,  it  must  be  assumed  that  the  hydroxyl 
groups  also  play  some  part  in  the  reduction.  In 
agreement  with  this,  it  is  found  that  all  methylated 
glucoses  have  less  reducing  power,  as  measured,  e.g., 
by  the  method  of  Bertrand,  than  dextrose  itself. 
Py-Dimethylglucose  has  less  reducing  power  than 
yef-trimetliylglucose,  which  is  ascribed  to  the  fact 
that  the  free  hydroxyl  group  on  the  (3-carbon  atom 
in  the  latter  substance  facilitates  enolisation.  The 
reducing  power  of  pentamethylglucose  towards 
alkaline  copper  solutions  approximates  to  its  reducing 
power  towards  hypoiodite;  the  latter,  being  a 
measure  of  the  reducing  power  of  the  aldehydic  group 
only  (cf.  Willstiitter  and  Schudel,  A.,  1918,  ii,  337), 
is  equal  for  dextrose  itself  and  all  its  methyl  ethers. 

C.  R.  Harington. 

Pentamethylglucose  and  its  dimethylacetal. 
P.  A.  Leyene  and  G.  M.  Meyer  (J.  Biol.  Chem., 
1926,  69,  175 — 180). — Methylation  of  diethylmer- 
captoglucose,  first  with  methyl  sulphate  and  then 
further  by  Freudenberg’s  method,  yielded  penta- 
methyldicthylmercaptoglucose,  b.  p.  152°/0-6  mm., 
[a]“  -)-19-2°  in  methyl  alcohol;  this,  on  treatment 
with  mercuric  chloride,  gave  pentamethylglucose,  b.  p. 
108 — 11070-4  mm.,  [a]'“  —35-1°  in  tetrachloroetliane ; 
[k]j5  —33-5°  to  +11-5°  in  18  hrs.  in  methyl  alcohol; 
in  methyl  alcohol  containing  0-25%  of  hydrochloric 
acid,'  [a]j>  -j-15-5°  immediately.  The  dimethylacetal 
had  b.  p.  95°/0-8  mm.,  [a]$  -j- 15-09°  in  methyl  alcohol. 

C.  It.  Harington. 

Action  of  aniline  on  dextrose  in  acetic  acid 
solution.  C.  N.  Cameron  (J.  Amer.  Chem.  Soc., 
1926,  48,  2233 — 223S). — Aniline  reacts  with  dextrose 
in  acetic  acid  with  formation  of  a  product,  apparently 
identical  with  that  obtained  by  the  action  of  acetic 
acid  on  glucoseanilide.  Conversion  of  dextrose  into 
the  anilide  is  incomplete  unless  excess  of  aniline  and 
acetic  acid  is  present.  Glucoseanilide  has  [a]fj 
—53-01°  in  alcohol,  in  presence  of  excess  of  aniline 
to  suppress  hydrolysis  (cf.  Irvine  and  Gilmour, 
J.C.S.,  190S,  93,  1429).  F.  G.  Willson. 

Reaction  of  paraldehyde  applicable  to  carbo¬ 
hydrates.  P.  BruSire  (Bull.  Soc.  Chim.  biol.,  1926, 
8,  462 — 463). — Carbohydrates  which  furnish  kevulose 
on  hydrolysis  give,  with  concentrated  sulphuric  acid 
and  guaiacol,  a  colour  almost  identical  with  that 


given  by  paraldehyde;  others  give  a  bright  red 
colour.  C.  P.  Stewart. 

Molecular  dimensions  of  cellulose.  H.  Bruns¬ 
wig  (Cellulosechem.,  1926,  7,  118 — 121). — A  graphic 
representation  of  the  relations  between  the  percentage 
of  nitrogen  in  a  cellulose  nitrate  and  the  percentage 
solubility  at  1%  concentration  in  ether-alcohol 
2  :  1  by  vol.  shows  a  region  of  the  graph  between 
10-2  and  12-8%  N  where  the  solubility  may  reach 
100%.  On  both  sides  of  this  region,  the  line  of 
solubility  falls  very  abruptly  to  negligible  proportions. 
For  instance,  a  cellulose  nitrate  with  10-0%  N  has 
a  solubility  of  90%,  and  one  with  13-0%  N  already 
contains  40 — 60%  of  insoluble  cellulose  nitrate. 
Hence  it  follows  that  the  two  cellulose  nitrates  repre¬ 
senting  the  higher  and  lower  limits  of  the  region  of 
100%  solubility  must  be  single  individuals  of  uniform 
composition.  This  was  demonstrated  in  the  case  of 
the  cellulose  nitrate  with  10-2%  N  by  fractional 
precipitation  of  its  acetone  solution.  The  solubility 
in  ether-alcohol  is  a  direct  function  of  chemical 
composition  and  does  not  depend  on  dispersion. 
The  percentage  of  nitrogen  in  any  cellulose  nitrate 
may  be  varied  upwards  or  downwards  by  re-immersion 
in  another  nitrating  mixture  of  appropriate  com¬ 
position,  and  the  solubility  in  ether-alcohol  is  modified 
strictly  in  accordance  therewith.  The  simplest 
expressions  for  the  two  limiting  cellulose  nitrates 
which  are  100%  soluble  are  represented  by  the  hepta- 
nitrate  with  10-18%  N  and  the  decanitrate  with 
12-75%  N,  calculated  on  a  cellulose  molecule  which 
is  not  smaller  than  4C6H10O5.  J.  F.  Briggs. 

Constitutional  formula  for  cellulose.  H.  le  B. 
Gray  (Ind.  Eng.  Chem.,  1926,  18,  811). — Chemical 
evidence  (E.P.  231800  and  231811;  cf.  B.,  1925, 
913,  914)  indicates  that,  in  the  cellulose  molecule, 
one  hydroxyl  group  per  CM  is  different  from  the  other 
eleven,  and  to  account  for  this  a  formula  for  cellulose 
consisting  of  four  dextrose  residues,  three  of  which 
contain  the  amylene  oxide  ring  and  the  fourth  the 
butylene  oxide  ring,  is  proposed.  This  formula  is  in 
agreement  with  known  data  concerning  the  degrad¬ 
ation  products  of  cellulose.  J.  W.  Baker. 

Esterification  of  alkali-cellulose.  I  and  II. 
G.  Kita,  T.  Mazume,  T.  Nakashima,  and  I.  Sakrada 
(Cellulosechem.,  1926,  7,  125—130,  130—133).— 
When  alkali-cellulose  is  treated  with  stearyl  chloride, 
the  proportion  of  acid  combining  with  the  cellulose 
is  diminished  greatly  by  the  presence  of  phosphoryl 
chloride  and  hydrochloric  acid,  and  slightly  by 
excess  of  alkali.  Alkali-cellulose  from  1  g.  of  cellulose 
requires  about  3  g.  of  stearyl  chloride  to  obtain 
maximum  combination ;  additional  stearyl  chloride 
has  little  effect.  The  amount  of  combination  is 
slightly  increased  by  lowering  the  temperature  at 
which  the  alkali-cellulose  is  prepared,  but  it  is  not 
affected  by  the  temperature  of  esterification,  or  by 
the  age  of  the  alkali-cellulose ;  drying  the  alkali- 
cellulose  prevents  combination.  The  amount  of 
stearyl  chloride  combining  increases  with  the  con¬ 
centration  of  the  sodium  hydroxide  up  to  15  vol.  %; 
it  then  remains  constant  to  35%,  after  which 
a  further  increase  takes  place.  The  curve  thus 
obtained  is  similar  to  that  of  Vieweg  for  the  amount 
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of  alkali  combining  with  cellulose.  With  naphthoyl 
chloride  the  amount  of  combination  is  constant 
from  20  to  45%  of  sodium  hydroxide,  but  with 
benzoyl  chloride  there  is  a  continuous  increase  up 
to  45%. 

The  addition  of  small  quantities  of  sodium  chloride 
to  13  or  15%  sodium  hydroxide,  used  in  preparing 
alkali-cellulose,  slightly  increases  the  ability  of  the 
latter  to  combine  with  stearyl  chloride.  More 
sodium  chloride  has  the  reverse  effect,  but  this  is 
probably  due  to  its  influence  on  the  esterification 
reaction.  The  addition  of  sodium  carbonate  to  15% 
sodium  hydroxide  increases  the  amount  of  com¬ 
bination.  The  addition  of  alcohol  to  sodium  hydr¬ 
oxide  of  any  concentration  results  in  increased  com¬ 
bining  power,  but  the  form  of  the  curve,  concen- 
tration-%  combination,  remains  similar.  It  is  con¬ 
cluded  that  the  addition  of  alcohol  causes  further 
alkali  to  combine  with  the  cellulose  both  chemically 
and  physically.  A.  Geake. 

Action  of  organo-magnesium  compounds  on 
nitriles.  a-Aminonitriles.  M.  Velghe. — See  this 
vol.,  1044. 

Basis  for  the  physiological  activity  of  certain 
-onium  compounds.  V.  Mobilities  of  the 
-onium  ions.  II.  I.  Bencowitz  and  R.  R.  Ren- 
shaw  (J.  Amer.  Chem.  Soc.,  1926,  48,  2146 — 2155; 
cf.  this  vol.,  497). — From  conductivity  measurements 
of  aqueous  solutions  of  tetramethylammonium 
bromide,  tetraethylammonium  chloride,  and  tetra- 
propylammonium  iodide,  values  for  the  Am  of  the 
tetramethyl-,  tetraethyl-,  and  tetrapropyl-ammonium 
ion  of  46-90,  34-09,  and  23-57,  respectively,  are 
calculated.  The  A c-\/G  graphs  of  the  above  three 
alkylammonium  salts,  as  well  as  those  of  two  alkyl- 
sulphonium  salts  (cf.  A.,  1925,  ii,  872),  form  straight 
lines.  F.  G.  Willson. 

Residual  affinity  and  co-ordination.  XXVIII. 
Ethylenediammine  copper  salts.  G.  T.  Morgan 
and  F.  H.  Bdrstall  (J.C.S.,  1920,  2018 — 2027). — 
The  stabilising  effect  of  ethylenediamine  in  preventing 
the  change  from  cupric  to  cuprous  compounds  con¬ 
taining  the  iodide  and  cyanide  radicals  has  been 
investigated.  Cujirous  iodide  in  the  presence  of 
aqueous  ethylenediamine  is  rapidly  oxidised  by  air 
to  give  diaquobisetkylenediamminocupric  iodide, 
[2H20,Cu,2en]I2,  which  is  stable  in  moist  air; 
desiccation  of  this  compound  over  sulphuric  acid 
yields  monoaquobisethylenediamminocupric  iodide, 
[H20,Cu,2en]I2,  which  reverts  to  the  monoaquo- 
compound  in  a  moist  atmosphere.  Methanolbis- 
ethylenediamminocupric  iodide,  [MeOH,Cu,2en]I2, 
m.  p.  225 — 230°  (decomp.),  separates  on  addition 
of  methyl  alcohol  to  a  concentrated  aqueous  solution 
hydrated  compound.  Other  complex  co-ordination 
compounds  are  described.  Monoaquobisethylenedi- 
amminocupric  cuprocyanide,  [Cu,2en,H20][Cu(CN)2]2, 
which  on  heating  passes  into  bisethylenediam- 
minocupric  dicuprocyanide,  [Cu,2en][Cu2(CN)3]2 ; 
fftonoaquobisethylencdiamminodicupric  cuprocyanide, 
[en-Cu”OH2”Cu"en][Cu(CN)2]2 ;  a  compound, 
Cu3(CN)6,9C2H4(NH2)2,H2C0,,3H,0  ;  ethylenediam- 
monium  tricuprocyanide,  [CH2-NII3]2[Cu3(CN)3]  in 


hemihydrated  and  anhydrous  forms;  ethylenedi- 
ammonium  cuprochloride  and  cuprobromide, 
[CH2*NH3]2[CuX2]2.  Tetra-aquoethylenediammmo- 
cupric  perchlorate,  [Cu,en,4H20][C104]2,  and  bismeth- 
anolbisethylenediamminocupric  cyanate  tetrahydrate, 
[Cu,2en,2Me0H](CN0)2,4H.,0,  are  also  described. 

C.  J.  Still. 

Optical  activity  of  cysteine.  J.  G.  Andrews 
(J.  Biol.  Chem.,  1926,  69,  209— 217).— The  most 
complete  reduction  of  cystine  to  cysteine  was  obtained 
by  the  use  of  tin  and  hydrochloric  acid  in  large  excess 
or  by  electrolytic  reduction;  in  the  latter  case, 
raeemisation  occurred  unless  the  solution  was  well 
cooled.  Starting  with  f-cystine  having  [a]',,  —215-5°, 
preparations  of  cysteine  were  obtained  with  [a]g 
-I-9-70.  C.  R.  Harington. 

Urethanes.  I.  Mono-  and  di-carbethoxy- 
guanidines  :  dicarbethoxyethylisocarbamide. 

S.  Basterfield  and  L.  F,.  Paynter  (J.  Amer.  Chem. 
Soc.,  1926,  48,  2176 — 2179). — Dicarbethoxyguanidine 
has  m.  p.  165°,  and  monocarbethoxyguanidine  m.  p. 
98°  (hydrated)  or  114°  (anhydrous)  (cf.  Noncki,  Bcr., 
1874,  7,  1588).  The  former  is  practically  inert 
pharmacologically,  but  the  latter,  when  injected 
intravenously  in  aqueous  solution,  produces  mild 
central  depression  with  muscular  hypertonus. 
Dicarbethoxyethylisocarbamide  (cf.  Dains,  A.,  1899, 
i,  592)  produces  complete  muscular  relaxation  in 
20  min.  F.  G.  Willson. 

Production  of  f  ormamide  and  hydrocyanic  acid. 
Badische  Anilin-  n.  Soda-Fabr. — SeeB.,  1926,770. 

Action  of  organo-magnesium  compounds  on 
nitriles.  Benzoyl  cyanide.  A.  de  Coster  (Bull. 
Soc.  chim.  Belg.,  1926,  35,  235 — 23S). — Magnesium 
phenyl,  benzyl,  and  ethyl  bromides  act  on  benzoyl 
cyanide  to  give  a  good  yield  of  triplienylcarbinol, 
phenyldibenzylcarbinol,  and  phenyldiethylcarbinol, 
respectively.  In  the  last  case,  there  is  also  produced 
a  little  of  the  hydrocyanide  (in.  p.  117 — 119°)  of 
a-imino-a-benzoylpropane  (corresponding  hydrochloride, 
m.  p.  137 — 139°).  G.  M.  Bennett. 

Trimeric  crotononitrile.  P.  Bruylants  and 
L.  Mathus  (Bull.  Soc.  chim.  Belg.,  1926,  35,  239 — 
253 ;  cf.  A.,  1923,  i,  311,  762). — The  action  of  mag¬ 
nesium  ethyl  bromide  on  (3-ethoxybutyronitrile, 
(3  -  ehl  o  rob  u  t  y  r  onitri  1  e ,  (3-dimethylaminobutyronitrile, 
or  the  isomeric  crotononitriles  produces  a  viscous 
mixture  of  polymeric  crotononitriles  from  which  is 
obtained  a  small  yield  of  the  trimeride,  m.  p.  174°. 
This  substance  is  saturated,  being  converted  by 
bromine  into  a  moao&ro/fto-compound,  C12H14N3Br, 
m.  p.  131°;  it  is  also  neutral  and  is  inert  towards 
alkyl  iodides,  picric,  chloroplatinic,  and  nitrous  acids. 
Hydrolysis  with  concentrated  hydrochloric  acid 
yields  the  acid,  CnH13N2-C02H,  m.  p.  109°,  which  is 
converted  by  potassium  permanganate  in  alkaline 
solution  into  the  dibasic  acid,  CI0H15N(CO2H)2,  m.  p. 
179°,  but  is  oxidised  by  nitric  acid  to  the  acid, 
C8Hlc(C02H)2,  m.  p.  195°  ( calcium  salt).  A  small 
quantity  of  S-ethyl-hP-hexen-S-ol,  b.  p.  150 — 154°, 
was  also  isolated  from  the  products  of  the  original 
reaction.  G.  M.  Bennett, 
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Reversibility  of  triazan  formation.  K.  E. 
Cooper  and  E.  II.  Ingold  (J.C.S.,  1926,  1894 — 
1896). — The  reversible  formation  of  ethyl  1-phenyl- 
triazan-2  :  3-dicarboxylate  from  aniline  and  ethyl 
azodicarboxylatc  is  studied  quantitatively.  The 
preparation  of  azodicarboxymethylamide,  m.  p.  170° 
(dccomp.),  from  methylamine  and  ethyl  azodicarb- 
oxylate,  of  hydrazinedicarboxymelhylamidc,  m.  p. 
247°,  by  reducing  the  azo-methylamide  with  aniline 
or  hydrogen  sulphide,  and  of  liydrazinedicarboxy- 
amide,  m.  p.  243 — 244°,  by  reducing  azodicarboxy- 
amide  with  aniline,  is  described.  J.  S.  H.  Davies. 

Germanium.  XVI.  Germanium  tetramethyl. 
Analysis  by  combustion  of  a  liquid  containing 
carbon  and  hydrogen.  L.  M.  Dennis  and  F.  E. 
Hance  (J.  Plrysical  Chem.,  1926,  30,  1055 — 1059).— 
Germanium  tetramethyl,  prepared  by  the  Grignard 
reaction,  has  m.  p,  approximately  —88°,  b.  p.  43-4°, 
d°  1-003— 1-009,  n-n  1-3868.  L.  S.  Theobald. 

Tin  alkyl  compounds.  I.  Some  stanno- 
ethanes.  II.  Trimethylbenzylstannane.  C.  A. 
Kraus  and  11.  H.  Bullard  (J.  Amer.  Chem.  Soe., 
1926,  48,  2131 — 2136). — Trimcthyllriclhyldislannanc, 
liquid,  obtained  by  condensation  of  sodium  tri- 
methylstannide  with  tin  triethyl  bromide,  or  of 
sodium  triethylstannide  with  tin  trimethyl  bromide, 
is  decomposed  in  boiling  benzene,  with  formation  of 
hexamethyl-  and  hexaethyl-distannanes.  Trimetliyl- 
Iriphenyldistannanc,  m.  p.  106°,  is  obtained  quantit¬ 
atively  by  condensation  of  sodium  triphenylstannide 
with  tin  trimethyl  bromide  in  liquid  ammonia,  but 
similar  condensation  of  sodium  trimethylstannide 
with  tin  triphenyl  bromide  affords  also  hexamethyl- 
and  hexaphenyl-distannancs.  Trimcthylbenzrjlslan- 
nane,  liquid,  decomp.  215°,  obtained  from  benzyl 
chloride  and  sodium  trimethylstannide,  affords  benzyl 
bromide  and  tin  trimethyl  bromide  when  brominated 
in  ethereal  solution  (cf.  Gruttner  and  Krause,  A., 
1916,  i,  684;  1917,  i,  256:  1918,  i,  158). 

F.  G.  Willson. 

Modification  of  Baeyer’s  strain  theory.  I. 
W.  F.  Short  (Chem.  News,  1926,  133,  145 — 150). — 
The  energy  contents  of  the  cyclopropane  and  cyclo- 
butane  rings  arc  in  agreement  with  the  Baeyer  strain 
angles  when  the  thermal  values  obtained  are  divided 
by  the  number  of  carbon  atoms  in  the  ring  (cf. 
Ingold,  J.C.S.,  1921,  119,  305).  The  expression  used 
by  Ingold  in  calculating  the  angle  between  the  carbon- 
to-carbon  valencies  is  criticised  and  a  new  expression 
is  given,  based  on  the  assumption  that  the  angular 
space  between  the  domains  of  each  pair  of  attached 
carbon  atoms  subtended  at  the  centre  of  the  central 
atom  is  the  same.  This  expression  gives  results  in 
agreement  with  the  relative  ease  of  formation  of  the 
cyclopropane  and  eyefobutane  rings,  but  not  with 
their  relative  stabilities.  It  is  concluded  that  the 
main  factors  controlling  the  relative  ease  of  form¬ 
ation  of  carbon  rings  are  (a)  the  “  activities  ”  of  the 
atoms  eliminated  in  ring  formation  as  influenced  by 
general  and  alternating  polar  effects  produced  by 
polar  atoms,  and  (6)  the  spatial  proximity  of  the 
polar  atoms  eliminated  in  ring  formation.  The 
second  factor  is  most  satisfactorily  measured  by  the 


“  approach  values  ”  calculated  from  the  "  normal  ” 
angle  deduced  by  the  tangent  method.  Ruzicka’s 
assertion  that  a  double  linking  is  more  easily  formed 
than  any  other  ring  system  (this  vol.,  727)  is  not  valid 
in  all  cases  (cf.  Ingold,  loc.  cit.).  The  stability  of  a 
carbon  ring  system  is  measured  approximately  by 
the  angle  of  strain,  and,  except  in  extreme  cases 
when  strongly  polar  groups  are  present,  polar  con¬ 
ditions  in  the  ring  will  not  exert  a  powerful  influence 
on  the  relative  ease  of  ring  fission. 

R.  Brightman. 

Oxidation  in  the  benzene  series  by  gaseous 
oxygen.  I.  Oxidation  of  methylbenzenes. 
H.  N.  Stephens  (J.  Amer.  Chem.  Soc.,  1926,  48, 
1S24 — 1826). — Methylbenzenes  arc  oxidised  by  dry 
oxygen  in  diffused  daylight  at  100°  in  two  stages,  the 
first  and  main  product  being  the  aldehyde,  which  is 
subsequently  partly  oxidised  to  the  acid.  The  rate 
of  oxidation  increases  with  accumulation  of  methyl 
groups  in  the  molecule,  but  in  no  case  was  there 
indication  of  the  oxidation  of  more  than  one  methyl 
group.  The  presence  of  water  retards  the  oxidation 
and  in  the  case  of  m-xylene  and  mesitylene  almost 
entirely  inhibits  the  reaction.  Appreciable  amounts 
of  reddish-brown  gum  or  solid  resin  are  formed  in  all 
cases,  and  in  the  case  of  cymene  the  cumaldehyde 
and  cumic  acid  are  also  accompanied  by  some 
p-tolyl  methyl  ketone.  R.  Brightman. 

Dimagnesium  derivatives  of  benzene  com¬ 
pounds.  G.  Bruhat  and  V.  Thomas  (Compt.  rend., 
1926,  183,  297—299;  cf.  A.,  1925,  i,  1055).— The 
dimagnesium  derivatives  of  o-,  m-,  and  p-di-iodo- 
benzene  react  with  water,  giving  benzene ;  the 
m-  and  p-compounds  react  with  carbon  dioxide, 
giving  isophthalic  and  terephthalic  acids,  respectively, 
whilst  the  o-compound  does  not  react  in  this  way, 
benzoic  acid  being  obtained.  Benzonitrile  reacts 
with  the  o-compound,  giving  o-dibenzoylbenzene  and 
a  small  amount  of  benzophenone,  with  the  in -com¬ 
pound,  giving  fsophthalophenone,  and  with  the 
p-compound,  giving  terephthalophenone  (oxime,  m.  p. 
256 — 258°),  and  a  compound,  m.  p.  160°.  The  di¬ 
magnesium  derivatives  react  with  aldehydes,  and  the 
products  so  obtained  are  decomposed  by  water, 
giving  resinous  products  containing  glycols  which  are 
not  easily  isolated;  the  o-  and  p-compounds  react 
with  benzophenone  and  the  complexes  obtained  are 
decomposed  by  water,  yielding  tertiary  glycols,  whilst 
m-di-iodobenzene  under  these  conditions  yields  a 
compound,  m.  p.  about  213°.  L.  F.  Hewitt. 

2:3: 4-Trinitrotoluene.  F.  H.  Gornall  and 
R.  Robinson  (J.C.S.,  1926,  1981— 1984).— 2  :  3  :  4- 
Trinitrotoluene,  obtained  from  crude  trinitrotoluene 
residues,  was  converted  by  the  action  of  aqueous 
sodium  sulphite  into  sodium  2  :  4-dinitrotoluene-3- 
sulphonate,  which  on  reduction  gave  sodium  2  :  4 -di- 
a mmotoluene-3-sulphonale ;  this  compound,  as  well 
as  its  monoacetyl  derivative,  has  been  used  as  a  com¬ 
ponent  for  the  preparation  of  a  number  of  azo-dyes; 
a  monobenzoyl  derivative  is  also  described.  Oxidation 
of  sodium  2 : 4-dinitrotoluene-3-sulphonate  vrith 
alkaline  permanganate  yields  sodium  2  :  4 -dinitro- 
3-sn Iphobenzoate .  2:3:  i-Triaminotoluene,  m.  p.  106°, 
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is  produced  by  reduction  of  the  2  : 4-dinitro-wi- 
toluidine  obtained  by  heating  2:3:  4-trinitrotoluene 
with  alcoholic  ammonia.  2  : 4-Dinitro-3-7nethoxy- 
toluene,  m.  p.  86°,  is  obtained  by  the  action  of  methyl- 
alcoholic  potassium  hydroxide  ou  2:3: 4-trinitro¬ 
toluene,  and  also  by  methylation  of  2  : 4-dinitro- 
m-cresol.  2  :  i-Dinilro-S-benzyUimhiololuene,  by  con¬ 
densation  of  2  :  3  :  4-trinitrotoluene  with  benzylamine, 
has  m.  p.  115 — 116°,  and  the  corresponding  dibenzyl- 
amine  derivative,  m.  p.  87 — 88°;  other  condensation 
products  with  amines  are  :  2  :  4-dinitro-m-tolylpipcrid- 
ina,  m.  p.  101°,  ai\d  2  :  4-dinilro-n\-tolyl-a.-napJilhyl- 
amine,  m.  p.  169 — 170°  (decomp.).  C.  J.  Still. 

Orientation  effects  in  the  diphenyl  series. 
III.  Mononitro-4  : 4'-dihalogenodiphenyls  and 
allied  compounds.  It.  J.  W.  Le  F&vre  and  E.  E. 
Turner  (J.C.S.,  1920,  2041— 2049).— The  4  :  4'-di- 
bromo-2-nitrodiphenyl  obtained  by  Lellmann  (A., 
1883,  343)  has  now  been  prepared  by  the  regulated 
nitration  of  4  :  4'-dibromodiphenyl,  and  by  a  similar 
process  4  :  4' -&ichloro-2-7iitrodiphcniyl,  m.  p.  102°,  is 
produced.  4  :  4' -DibromoS-nitrodiplienyl,  m.  p. 
101 — 102°,  when  nitrated,  yields  a  mixture  of  4 : 4'- 
dibromo-2  :  3'-dinitrodiphenyl  and  4  : 4'-dibromo-3  :  3'- 
dinitrodiphenyl,  whereas  4  :  4'-dibromo-2-nitrodi- 
phenyl  gives  a  quantitative  yield  of  4  :  4'-dibromo- 
2 : 3'-dinitrodiphenyl.  Nitration  of  4-bromo-2'-nitrodi- 
phenyl  and  of  4-broino-4'-nitrodiphenyl  gives  rise  to  the 
same  product,  4-bromo-2'  :  3  :  4' -trinitrodiphenyl,  m.  p. 
176 — 177°,  and  this,  on  treatment  with  piperidine, 
yields  2'  :  3  :  4'4rmitro-4-piperidi7iodiphc7iyl,  m.  p. 
144 — -145°.  The  product  obtained  from  2-nitro- 
benzidine  by  the  perbromide  method  of  Griess  and 
Saunders  is  believed  to  be  3' :  4  :  4' -tribromo-2-nitro- 
diphenyl,  and  has  m.  p.  195 — 196°. 

The  preparation  of  3-nitrobenzidine  by  the  method 
of  Roller  (A.,  1904,  i,  778)  was  unsuccessful,  as  con¬ 
siderable  quantities  of  2-nitrobenzidine  are  produced 
instead. 

Anilino-,  methylanilino-,  piperazino-,  and  some 
other  derivatives  of  4  :  4'-dichloro-  and  4  :  4'-dibromo- 
2  :  3'-dinitrodiphenyls  are  described.  4-Bromo-2  :  3'- 
dinitro-4' -anilinodiphenyl,  m.  p.  151°,  4-chloro-2  :  3'- 
dinitro-4' -anilinodiphenyl,  m.  p.  129 — 130°,  4 -bromo- 

2  :  3' -dinitro-4' -mcthylanilinodiplienyl,  m.  p.  142 — 
143°,  4-chloro-2  :  3' -dinitro-4' -melliylanilinodiplicnyl, 
m.  p.  134°,  4-bromo-2  :  3' -dinitro-4' -phenoxxydiphenyl, 
m.  p.  124 — 125°,  4-chloro-2  :  3' -dinitro-4' -phenoxy- 
diphenyl,  m.  p.  113°,  4-bromo-2  :  3' -dinitro-4' -piper - 
azinodiphenyl,  in.  p.  250°,  4-chloro-2  :  3' -dinitro-4' - 
p ip erazinod iphen yl ,  4-chloro-2  :  3' -dinitro-4' -ammo- 
diphenyl,  m.  p.  21S — 219°,  4-bromo-2  :  3' -dinitro-4' - 
aminodiphcnyl,  m.  p.  219°.  Products  were  also 
obtained  from  4  :  4'-dibromo-3  :  3'-dinitrodiphenyl  : 

3  :  ?/ -dinitro-4  :  4'-dianilinodiphenyl,  m.  p.  242°, 

3  :  3' -dinitro-4  :  4' -dimethylanilinodiphenyl,  m.  p.  250°, 
3  :  3' -dinitro-4  :  4' -diphenoxy diphenyl,  m.  p.  139 — 
140°.  C.  J.  Still. 

p-Xenylhydroxylamine  and  its  rearrangement. 
H.  Gilman  and  J.  E.  Kirby  (J.  Amer.  Chem.  Soc., 
1926,  48,  2190— 2193).— Reduction  of  p-nitrodi- 
phenyl  with  zinc  dust  and  ammonium  chloride  in 
95%  alcohol  affords  p-hydroxylam inod iphenyl  ( fi-xenyl - 


hydroxylamme),  m.  p.  158°  (decomp.)  after  softening. 
This  is  stable  only  in  presence  of  dilute  acetic  acid, 
in  absence  of  which  it  oxidises  rapidly  to  4  :  4'-azoxy- 
bisdiphenyl,  m.  p.  207-5°  (cf.  Zimmermann,  A.,  1881, 
175).  It  does  not  rearrange  to  4-amino-4'-hydroxy- 
diphenyl.  Condensation  with  bcnzaldehyde  affords 
the  compound,  CHPh:NO-C0H[Ph,  m.  p.  174 — 175° 
(cf.  Gattermann,  A.,  1897,  i,  189). 

F.  G.  Willson. 

Nitro-  and  jyem-dinitro-ethylenes.  P.  Lipp 
[with  W.  Ludicke,  N.  Kalinov,  and  A.  P.  Petkoy] 
(Annalen,  1926,  449,  15 — 29). — Nitrous  gases  from 
nitrite  and  sulphuric  acid  react  with  aa-diphenyl- 
ethylene  in  light  petroleum  at  low  temperatures  to 
give  a  blue,  oily  nitrosite,  which  on  keeping  at  0° 
evolves  gas  and  forms  (f-nitro-aa-diphenylethyl 
alcohol,  m.  p.  106 — 107°,  and  (3-nitro-aa-diphenyl- 
ethylene,  m.  p.  86°,  the  latter  being  most  readily 
obtained  by  heating  the  blue  oil  with  acetyl  chloride. 
Nitrodiphenylcthylone  is  decomposed  by  boiling- 
alcoholic  potassium  hydroxide  into  benzophenone 
and  probably  nitroacetic  acid.  P(3-Dinitro-aa-di- 
phenylethylenc  (Anschutz  and  Romig,  A.,  18S6, 
1033)  reacts  with  boiling  methyl-alcoholic  potassium 
hydroxide  to  give  [i%-dinitro-a'/.-diphen.ylelhyl  alcohol 
[from  the  potassium  salt,  CPh2(0H)-C(N02);N0,,K, 
by  the  action  of  water),  which  quickly  decomposes 
into  benzophenone  and  dinitromethanc. 

P-Nitro-xa-d  iphenyl  ethylene  is  reduced  by  alumin¬ 
ium  amalgam  in  ether  to  az-diphenylethylamine  (cf. 
Konovalov  and  Jatzewitsch,  A.,  1905,  i,  763,  who 
obtained  a  “  syrupy  baso  ”  and  a  hydrochloride, 
m.  p.  170 — 173°),  m.  p.  about  35 — 40°,  b.  p.  149°/ 
4  mm.  (corr.)  (hydrochloride,  m.  p.  263 — 265°; 
phenylcarbamide,  m.  p.  191 — 192°;  phenylthiocarb- 
amide,  m.  p.  172 — 173°).  The  neutral  products  of 
the  reduction  arc  bis{dij)henylvimjl)amine,  m.  p.  142 — - 
146°,  and  diphenylacetaldoxime,  m.  p.  110 — 115°, 
b.  p.  156 — 158°/0-3  mm.  (corr.).  The  secondary 
amine  is  hydrolysed  by  cold  hydrochloric-acetic  acid 
to  diphenylacetaldehyde,  b.  p.  about  170°/12  mm. 
(semicarbazone,  m.  p.  161 — 163°). 

PP-Dinitro-aa-diphenylethylens  is  similarly  reduced 
to  diphenylacetamidoxime,  m.  p.  138 — 139°  (hydro¬ 
chloride,  decomp,  about  190°),  which  is  also  prepared 
from  diphenylacetonitrile  and  hydroxylamine  together 
with  (probably)  diphenylacetamide,  m.  p.  171 — - 
172°.  Dipheirylacetonitrile,  m.  p.  73 — 74°,  b.  p. 
134°/0-6  mm.,  is  amongst  the  neutral  products  of 
reduction.  C.  Hollins. 

Action  of  sunlight  on  tetranitrostilbene.  A. 
Plissov  (Ukraine  Chem.  J.,  1925, 1,  643). — A  solution 
of  tetranitrostilbene  in  pyridine  is  coloured  bright 
green  in  sunlight.  The  constitution  of  the  substance 
formed,  m.  p.  219°,  is  not  known. 

S.  Botciiarsky. 

Replaceability  of  the  halogen  atom  in  2-chloro- 
and  2-bromo-l  :  6  :  8-trinitronaphthalene.  E.  J. 

van  der  Kam  (Rec.  trav.  cliim.,  1926,  45,  564 — 
581).— Trinitration  of  2-chloro-,  2-bromo-,  2-methoxy-, 
and  2-ethoxy-naphthalene  furnishes  the  corresponding 
1:6:  84rmifro-derivatives,  m.  p.  194°,  205°,  215°, 
and  186°,  respectively,  together  with  lower  nitration 
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products.  The  substituents  in  position  2  are  replaced 
by  the  amino-  or  metliylamino-group  on  treatment 
with  the  requisite  reagents  in  alcoholic  solution  at 
100°  under  pressure,  yielding  1:6: 8 -trinitro-fj- 
naphthylamine,  m.  p.  300°  (deeomp.),  and  1:6:8- 
trinitro-^-nap7ithylme.thylamine,  m.  p.  257°  (decomp.), 
respectively.  The  former  yields  4  :  G-dinitrophthalic 
acid  with  alkaline  permanganate.  Reaction  velocity 
determinations  show  that  the  replacement  of  the 
halogen  atoms  by  cthoxyl  is  more  rapid  than  by 
methoxyl,  that  the  chlorine  atom  is  more  readily 
r epl  aced  by  alkyloxy-groups  than  is  the  bromine 
atom,  and  that,  from  the  point  of  view  of  replace¬ 
ment  by  mcthoxyl,  the  chloro-compound  is  twice  or 
three  times  as  reactive  as  the  bromo-compound, 
and  is  intermediate  between  chloro-2 : 4-dinitro- 
and  chloro-2  :  4  :  6-trinitro-benzenc. 

J.  S.  H.  Davis. 

Alkylanthracenes  and  “  transannular  tauto- 
merism. ' 1  E.  de  B.  Barnett  and  M.  A.  Matthews 
(Ber.,  1926,  59,  [E],  1429— 1438).— Evidence  is 
adduced  in  favour  of  the  view  that  alkylidene-9  : 10- 
dihydroanthracenes  are  intermediately  formed  during 
reactions  of  alkylanthracenes.  Since  the  migration 
of  a  hydrogen  atom  across  the  central  ring  is  involved, 
the  term  “  transannular  tautomerism  ”  is  suggested. 

9-Methylanthracene  is  converted  by  the  calculated 
quantity  of  bromine  in  carbon'  disulphide  into 
lO-bromo-9-methylanthracene,  m.  p.  173°,  and  by  the 
halogen  (2  mols.)  into  lO-bromo-9-bromomethylanthr- 
acene,  m.  p.  200°  [corresponding  pyridinium  salt, 
m.  p.  232°  (decomp.)],  [giving  IQ-brorno-Q-acdoxy- 
methylanthracene,  in.  p.  167°,  and  lQ-bromo-9-hydroxy- 
methylanthracene,  m.  p.  229°  (decomp.)  after  darken¬ 
ing  at  200°].  9 -Methylanthracene  and  bromine 

(4  mols.)  afford  lO-bromo-9-bromomethylanthracene 
tdrabromide,  m.  p.  140°  (decomp.),  oxidised  by 
chromic  acid  to  2  :  3-dibromoanthraquinone.  9-Ethyl- 
antliraeenc  yields  successively  10-bromo-Q-dhylanlhr- 
acene,  m.  p.  104°,  and  lO-bromo-9-ethylanthracene 
tetrabromide,  m.  p.  177°  (decomp.) ;  the  latter  sub¬ 
stance  is  converted  by  potassium  hydroxide  into 
2:3:  10 -tribromo -9 -ethylanthracene,  m.  p.  169°,  oxid¬ 
ised  to  2  :  3-dibromoanthraquinone.  9-iso  Propyl- 
anthracene.,  m.  p.  76°,  prepared  from  antkrone  and 
magnesium  isopropyl  bromide,  gives  10-6romo-9-iso- 
propylanthracene,  m.  p.  97°,  10-bromo-0-\soprop>yl- 
anlhracene  tdrabromide,  m.  p.  163°  (decomp.),  and 
2:3:  lO-tribromo-O-isoqtropylanthracene,  m.  p.  210°, 
oxidised  to  2  :  3-dibromoanthraquinone.  10 -Bro  mo- 
O-isoamylanthracene  tdrabromide,  m.  p.  162°  (decomp.), 
and  2:3:  10-tribrorno-9-\s,oamylanthracene,  m.  p.  121°, 
are  described.  9  :  10 -Dimethylanthracene,  m.  p.  181° 
[picrate,  m.  p.  175 — 176°  (decomp.)],  prepared  from 

9- methylanthrone  and  magnesium  methyl  iodide,  is 
identical  with  the  substance  described  as  9  :  10-di- 
methyl-9  :  10-dikydroanthraccne ;  with,  bromine  it 
affords  9  :  10 -dibromomethylanthracene,  darkening  at 
315°  [dipyridmium  salt ;  picrate,  m.  p.  247°  (decomp.)]. 

10- Phemjl-O-methylanthracene,  m.  p.  112°,  prepared 
from  9-methylanthrone  and  magnesium  phenyl 
bromide  or  phenylanthrone  and  magnesium  methyl 
iodide  yields  10-phenyl-0-bromomethylanthracene,  m.  p. 
177°,  whereas  9  :  10-diphenylanthracene,  m.  p.  241 — 


243°,  affords  9  :  10 -diphenylanthracene  tetrabromide, 
m.  p.  160°  (decomp.).  H.  Wren. 

Mechanism  of  substitution  reactions  in  the 
aromatic  nucleus.  VII.  E.  de  B.  Barnett, 
M.  A.  Matthews,  and  J.  L.  Wiltshire  Rec.  trav. 
chim.,  1926, 45,  558 — 563). — 1 : 4-Dichloroanthracene, 
m.  p.  180°,  forms  a  stable  dibromide,  m.  p.  169° 
(decomp.),  which  has  the  cis-configuration,  and  on 
boiling  with  toluene  reverts  to  the  parent  compound. 
With  aniline,  methylaniline,  dimethylaniline,  and 
piperidine,  the  dibromide  forms  1  :  i-dichloro-0  :  10- 
dianilino- ,  dimethyldianilino-,  tetramdhyldiaminodi- 
plicnyl-,  and  dipiperidino-9  :  10 -dihydroanthracene, 
m.  p.  141°,  214°,  297°,  198°,  respectively,  without 
re-establishment  of  the  “  bridge  ”  linking.  With 
pyridine,  1  :  4- dichloro -9  :  10 -dihydroanthraquinyl- 
9  :  10 -dipyridinium  dibromide  is  formed,  which,  in 
common  with  most  salts  of  this  type,  loses  1  mol.  of 
pyridine  bromide  on  boiling  in  aqueous  solution,  and 
forms  1  :  4,-dichloroanthranylpyridinium  bromide,  m.  p. 
315°  (deeomp.),  with  re-establishment  of  the  bridge. 
Unlike  1 : 5-dichloroanthracene  dibromide,  the  1 : 4-di- 
chloro-isomeridc,  on  hydrolysis  with  aqueous  acetone 
in  presence  of  calcium  carbonate,  yields  only  a  single 
dihydroxy -derivative,  m.  p.  204°  (deeomp.),  together 
with  1  :  4-dichloroanthracene.  2  :  3-Dichloroanthra- 
cene,  m.  p.  261°,  does  not  form  a  dibromidc,  but 
instead  2  :  3-dichloro-0  :  10 -dibromoantliracene,  m.  p. 
244°.  With  nitric  and  acetic  acids,  it  gives  2  :  3 -di- 
chhro-9-nitroanthracene,  m.  p.  232°,  or  a  mixture  of 
this  with  2  :  3-dichloro-9-nitro-9  :  10 -dlhydroanthranyl 
acetate,  m.  p.  1S1°  (deeomp.),  according  to  the  con¬ 
ditions.  2  :  3 -Dichloroanthrone,  m.  p.  202°,  obtained 
by  reducing  2 : 3-dichloroanthraquinone  with  tin 
and  hydrochloric-acetic  acid,  or,  better,  with  sulphuric 
acid  and  aluminium  powder,  appears  to  yield  a 
pinacol  condensation  product,  m.  p.  210°,  with  zinc 
dust  and  acetic-hydrochloric  acid,  and  when  heated 
with  pyridine  and  acetic  anhydride  yields  2  :  3 -di- 
chloroanthranyl  acetate,  m.  p.  168°.  Poor  yields  of 
1 : 4-dichloroanthraquinone  were  obtained  by  the 
chromic  acid  oxidation  of  1  : 4- dichloroanthraqainone 
tetrachloride,  m.  p.  255 — 257°  (deeomp.),  prepared  by 
the  action  of  phosphorus  pentachloride  on  quinizarin 
suspended  in  nitrobenzene,  whilst  synthesis  from 
phthalic  anhydride,  p-diclilorobenzene,  and  aluminium 
chloride  was  unsuccessful.  J.  S.  H.  Davies. 

M.  p.  of  4-chloro-2  :  6-dibromoaniline.  E.  C. 
Gilbert  (J.  Amer.  Chem.  Soc.,  1926,  48,  2242). — 
4-Chloro-2  :  6-dibromoaniline  has  m.  p.  92‘9°  (lit.  95° 
and  97°).  F.  G.  Willson. 

Preparation  and  properties  of  o-toluidine. 
H.  G.  Tanner  and  P.  A.  Lassblle  (J.  Amer.  Chem. 
Soc.,  1926,  48,  2163 — 2166). — o-Toluidine,  prepared 
synthetically  from  phthalimide,  gives,  when  treated 
with  potassium  dichromate  by  Schoen’s  method 
(A.,  1890,  839),  a  greenish-black  precipitate,  the 
filtrate  from  which  is  practically  identical  with  that 
given  by  p-toluidine ;  the  presence  of  traces  of  the 
p-compound  in  o-toluidine  cannot  therefore  be 
recognised  by  this  test.  o-Toluidine  has  b.  p.  200-6°/ 
754-6  mm.,  d'U  1-0053,  wg  1-5688.  F.  G.  Willson. 
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Substituted,  amides.  I.  Preparation  of  sub¬ 
stituted  acetamides  and  the  corresponding 
primary  amines.  H.  0.  Nicholas  and  J.  E.  L. 
Erickson  (J.  Amer.  Cliern.  Soc.,  1926,  48,  2174 — 
2176). — The  yield  of  benzylacetamide  obtained  by 
heating  acetamide  with  benzyl  chloride  is  very  small, 
owing  to  the  production  of  a  large  proportion  of 
ammonium  chloride  (cf.  Rudolph,  A.,  1879,  921), 
Treatment  of  anhydrous  acetamide  with  hydrogen 
bromide  at  200 — 220°  affords  ammonium  bromide  and 
diacetamide.  The  following  substituted  acetamides 
were  obtained  by  heating  together  1-6  mols.  of  acet¬ 
amide  and  0-4  mol.  of  the  appropriate  alkyl  bromide 
at  200 — 220°,  the  yields  being  quoted  in  brackets  : 
benzyl-,  m.  p.  61°,  b.  p.  157°/2  mm.  (80%) ;  (3-phenyl- 
ethyl-,  m.  p.  45°,  b.  p.  154°/2  mm.  (40%) ;  ethyl-, 
b.  p.  206°  (66%);  ?t-propyl-,  b.  p.  225°  (70%); 
n-butyl-,  b.  p.  229°  (66%);  and  z’soamyl-acctamidc, 
b.  p.  232°  (42%).  Hydrolysis  of  the  above  acetamides 
affords  the  corresponding  amines  in  80 — 90%  yields. 

F.  G.  Willson. 

Autoxidation  and  antioxygenic  action.  Cat¬ 
alytic  action  of  various  nitrogen  compounds. 
C.  Moureh,  C.  Dufraisse,  and  M.  Badoohe  (Compt. 
rend.,  1926,  183,  408^12;  cf.  A.,  1923,  ii,  308; 
1924,  i,  635,  ii,  602,  841). — Of  83  nitrogen  compounds 
examined,  secondary  amines,  diamines,  and  amino- 
phenols  possess  the  strongest  antioxygenic  properties. 
Thus  diphenylamine,  monomethylaniline,  o-,  m-,  and 
p-aminophenol,  p-phenylenediamino,  p-anisidinc,  and 
p-phenetidine  at  concentrations  of  1  in  10,000  inhibit 
the  autoxidation  of  acraldehyde,  whilst  with  aniline, 
triphenylamine,  and  dimetkylaniline  a  concentration 
of  1  in  1000  is  necessary.  iV-Methyl  derivatives  of 
diamines  or  aminophenols  are  equally  active,  and 
derivatives  such  as  tetramcthyldiaminodiphenyl- 
methane  and  Michler’s  ketone  also  possess  anti¬ 
oxygenic  properties,  although  in  a  lesser  degree. 
Substitution  of  both  amino-  and  phenolic  groups,  as 
in  p-acetophenetidide,  leads  to  inactivity,  although 
iV-acyl  derivatives  such  as  o-acetamidophenol  are 
active,  aa-  and  pp-Dinaphthylamines  are  good 
stabilisers  for  acraldehyde,  but  cyclic  compounds  are 
much  less  active  antioxidants,  and  pyridine  and 
quinoline  do  not  affect  the  autoxidation  of  benzalde- 
hyde,  although  they  are  slightly  active  with  f  urf  uralde- 
hyde.  Amino-acids  and  amides  generally  have  little 
or  no  antioxygenic  properties.  The  following  sub¬ 
stances  were  used  as  autoxidants :  acraldehyde, 
benzaldehyde,  furfuraldehyde,  heptaldehyde,  pro- 
s  pionaldehyde,  styrene,  turpentine,  linseed  oil,  and 
sodium  sulphite  (10%  aqueous  solution). 

R.  Brightman. 

Dependence  of  rotatory  power  on  chemical 
constitution.  XXIX.  Resolution  of  sulphoxides 
into  their  optically  active  forms.  P.  W.  B. 

Harrison,  J.  Kenyon,  and  H.  Phillips  (J.C.S., 
1926,  2079 — 2090). — It  is  shown  that  mixed  sulph¬ 
oxides  exist  in  enantiomorphous  forms,  and  the 

formula  O — S<Cj:w  is  proposed  (cf.  Phillips,  this  vol., 

159).  d\-p- Amino  phenyl  p -iolyl  sulphoxide,  m.  p. 

169 — 170°  ( acetyl  derivative,  m.  p.  183 — 184°)  (pre¬ 
pared,  together  with  di-p-tolyl  disulphoxide,  by 


heating  aniline  and  p-toluenesulphinic  acid  at  110 — 
115°),  is  resolved,  by  use  of  d-  and  hcamphorsul- 
phonic  acids,  into  d-p -aminophenyl  p -tolyl  sulph¬ 
oxide,  m.  p.  151°,  [a]y]51  -(-123°  in  ethyl  alcohol 
(d -camj)horsulphonate,  m,  p.  133 — 134°,  [a]f;,n  +  17'2° 
in  ethyl  alcohol ;  acetyl  derivative,  [a]“,„  +66-4°  in 
ethyl  alcohol)  ;  and  \-p-aminophenyl  p -tolyl  sulphoxidc, 
m.  p.  151°,  [a]:;,;l  —122°  in  ethyl  alcohol  (l-campkor- 
sulphomte,  m.  p.  133 — -134°,  [«]+,  —18-1°  in  ethyl 
alcohol;  acetyl  derivative,  m.  p.  173 — 174°,  [ajjj,,, 
— 66-2°).  d  1  -m - Carboxyph enyl methyl  sulphoxide,  m.  p. 
170 — 172°  (prepared  by  oxidation  of  an  aqueous 
solution  of  m-methylthiolbenzoic  acid  by  hydrogen 
peroxide  in  presence  of  potassium  carbonate)  is 
resolved,  by  means  of  brucine  and  Z-menthylamme, 
into  d-m-carboxy phenyl  methyl  sulphoxide,  m.  p.  134°, 
[a]-,,,,  +137-6°  in  methyl  alcohol  ( brucine  salt,  m.  p. 

l. 36 — 137°;  1  -vienthylamine  salt,  m.  p.  171°,  [a]3M1 
+68-9°)  and  1-m -carboxy phenyl  methyl  sulphoxide, 

m.  p.  133°,  [a]-, )5,  —  133-5°.  Optically  inactive 
p-acelamidophenyl-p-tolylsulphone,  m.  p.  192 — 194°, 
is  obtained  by  oxidation  of  d-p-acetamidophcnyl 
p-tolyl  sulphoxide,  and  also  from  dZ-p-aminophenyl 
p-tolyl  sulphoxide ;  d-ra-carboxyphenyl  methyl  sulph¬ 
oxide  is  oxidised  to  optically  inactive  m-carboxyphenyl- 
methylsulphone.  hp -Aminophenyl  p-tolyl  sulph¬ 
oxide,  its  acetyl  derivative,  and  d-m-carboxyphcnyl 
methyl  sulphoxide  exhibit  complex  rotatory  dis¬ 
persion.  The  sign  of  rotation  of  hp-aminophenyl 
p-tolyl  sulphoxide  is  reversed  in  hydrochloric  acid 
solution ;  its  rotatory  power  and  that  of  d-m-carboxy- 
phenyl  methyl  sulphoxide  are  tabulated  for  various 
wave-lengths  and  in  different  solvents. 

F.  M.  Hamer. 

Preparation  of  A^-aralkylated  aromatic  amines 
[by  hydrogenation  of  Schiff’s  bases].  J.  D. 
Riedel  A.-G. — See  B.,  1926,  771. 

Preparation  of  s-diaminodiarylcarbamides. 
I.  G.  Farbenind.  A.-G.  See  B.,  1926,  769. 

Manufacture  of  diarylguanidines.  Brit.  Dye- 
stueits  Corpn.,  C.  J.  T.  Cronshaw,  and  W.  J.  S. 
Nahnton. — See  B.,  1926,  769. 

Optically  active  dyes.  III.  Physical  pro¬ 
perties,  dyeing  reactions,  and  mechanism  of 
dyeing.  IV.  Asymmetric  dyes  from  m-amino- 
mandelic  acid.  W.  R.  Brode  and  R.  Adams  (J. 
Amer.  Chem.  Soc.,  1926,  48,  2193—2201,  2202—2206 ; 
cf.  A.,  1924,  i,  1242). — HI.  The  active  isomerides  of 
the  optically  active  dyes  previously'  prepared  by 
coupling  p-naphthol  and  dimethylaniline  with  d-,  1-, 
and  dhp-diazobenzamidophenylacetic  acid  have  the 
same  physical  properties,  including  adsorption  by 
active  and  inert  materials,  colour,  and  fastness  to 
light.  Their  rotatory  dispersion  curves,  as  well  as 
those  of  the  intermediates  used,  are  normal.  Whilst 
the  racemic  dyes  appear  to  be  adsorbed  to  a  greater 
extent  than  the  active  substances  by  both  active  and 
inactive  adsorbing  agents,  no  apparent  difference  in 
adsorption  of  the  two  active  forms  could  be  detected, 
and  it  is  considered  that  Morgan  and  Skinner’s 
results  (A.,  1925,  i,  1191)  are  probably  due  to 
experimental  error. 

Condensation  of  5-benzeneazosalicylaldeliyde  with 
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a-2-hydroxy-l-naphthylbenzylamine  affords  5 -benzene- 
azosalicylidene  -  a  -  2  -  hydroxy  - 1  -  naphthylbenzylamine, 
yellow-orange,  m.  p.  210 — 212°,  of  which  the  active 
modifications,  m.  p.  220 — 225°,  were  prepared.  These 
are  too  insoluble  in  water  for  dyeing  experiments. 

IV.  Repetition  of  the  experiments  of  Porter  and 
Hirst  (A.,  1919,  i,  558)  and  of  Porter  and  Ilirig  (A., 
1923,  i,  1027)  have  failed  to  confirm  the  observation  of 
these  authors  that  one  of  the  optically  active  isomerides 
of  these  dyes  is  selectively  adsorbed,  and  the  data  so 
far  obtained  indicate  that  dyeing  is  not  a  chemical 
process.  The  absorption  spectra  of  the  azo-dyes 
obtained  by  coupling  diazotised  m-aminomandelic 
acid  with  phenol  and  p-naphthol,  respectively,  are 
described  with  curves.  F.  G.  Willson. 

Halogen  and  nitro-derivatives  of  benzene-  and 
toluene-azonaphthylamine,  their  solid  diazonium 
salts,  and  conversion  of  the  latter  into  the  corre¬ 
sponding  hydrazinesulphonic  acids.  J.  Troger 
and  R.  Schaefer  (J.  pr.  Cliem.,  1926,  [ii],  113,  268 — 
292). — The  following  compounds  were  prepared  by 
addition  of  aqueous  solutions  of  diazonium  salts  to 
alcoholic  oc-naphthylamine  solution  in  presence  of 
sodium  acetate,  at  35 — 50°  :  o-chlorobenzeneazo-a.- 
naphthylamine,  red-brown,  m.  p.  129° ;  m -chloro¬ 
benzene-,  similar,  m.  p.  116°  (hydrochloride,  reddish- 
violet) ;  o-bromobenzene- ,  red-brown,  m.  p.  117°; 
m-bromobenzene-,  reddish-yellow,  m.  p.  103°;  o -nitro¬ 
benzene-,  dark  red-brown,  with  green  reflex,  m.  p. 
170 — 171°;  va-nitrobenzene-,  light  red,  m.  p.  179 — 
180° ;  p-nitrobenzene-,  blue-violet,  m.  p.  248° ;  4 -nitro- 
(i-methylbenzene-,  dark  red,  m.  p.  198°  ( hydrochloride , 
violet-black) ;  3-nitro-2-methylbenzene-,  light  red,  m.  p. 
202°;  b-nitro-2-methylbcnzene-,  red- brown,  m.  p.  186°; 
and  G-nilro-2-methylbenzene-azo-u-naphthylamine,  deep 
red-brown,  with  green  reflex,  m.  p.  162°.  Diazotis- 
ation  is  effected  by  addition  of  powdered  nitrite  to 
suspensions  of  the  above  bases  in  hydrochloric  acid, 
with  subsequent  agitation  at  temperatures  up  to  45°, 
the  diazonium  salts  then  crystallising  from  the  warm 
solutions.  o-Chlorobenzeneazo-^-naphthalenediazonium 
chloride,  brown-yellow,  loses  nitrogen  when  kept. 
m.-Chlorobenzeneazo-a.-naphthalene-azoresorcinol,  brown, 
amorphous,  and  -azo-$-naphthol,  violet-brown,  were 
prepared  from  m.-chlorobenze?ieazo-a-naphthalenedi- 
azonium  chloride,  brown-yellow.  The  following  com¬ 
pounds,  prepared  analogously,  arc  described  :  o-bromo- 
beuzcneazo-a-naphihalenediazonium  chloride,  yellowish- 
brown  ;  m-bromobenzeneazo-ci-naphthalenediazoniwn 
chloride,  red-brown,  decomp,  when  kept  a  few  hrs.; 
p-bromobenzeneazo-<x-naphthalenediazonium  chloride, 
cherry-red ;  p-bromobe?izeneazo-u-?iaphthale?ieazoresor- 
cinol ,  dark  red ;  p-bromobenzeneazo-iz-naphthaleneazo- 
(i-naphthol,  dark  violet;  o-nitrobenzeneazo-rx-naphlha- 
lenediazonium  chloride,  light  brown ;  m-nitrobenzene- 
azo-o.-naphthalenediazonium  chloride,  reddish-brown ; 
p-nitrobenzeneazo-a.-naphthalenediazonium  chloride, 
similar ;  3-nitro-2-meihylbenzeneazo-u-naphthalenedi- 
azonium  chloride,  loam-coloured ;  4-nitro-2-methyl- 
benzeneazo-a-naphthalenediazonium  chloride,  yellow- 
brown;  4-nilro-2-methylbenzeneazo-u-naphthaleneazo- 
resorcinol,  dark  violet;  4.-nitro-2-methylbenzeneazo- 
d-naphthalene-Q-naphihol,  similar ;  5-nilro-2-methyl- 
benzencazo-a-naphthahnediazonimn  chloride,  yellow- 


brown ;  and  Q-nilro-2-methylbenzeneazo-v.-naphlhalene- 
diazonium  chloride,  similar.  In  the  above  chloro-, 
bromo-,  and  nitro-benzenc  derivatives,  the  ortho-, 
meta-,  and  or/Zio-compounds,  respectively,  are  the 
most  stable,  whilst  in  the  toluene  group  the  5-nitro- 
derivatives  arc  the  most  stable.  Ti'eatment  of  the 
above  diazonium  salts  with  aqueous  alkaline  hydrogen 
sulphite  affords  the  corresponding  diazosulphonates, 
which  are  converted,  on  reduction  with  ammonium 
sulphide  or  stannous  chloride,  into  the  corresponding 
hydrazinesulphonic  acids  (cf.  Troger  and  Piotrowski, 
A.,  1917,  i,  669).  The  following  are  described  : 
sodium  m-chlorobenzeneazo-a-naphthalenediazosulphoH- 
ate,  blood-red  (labile)  or  golden-yellow;  m -chloro- 
bcnzencazo-o.-naphthylhydrazinesulphonic  acid,  deep  red 
( salicylaldehyde  condensation  product,  yellowish-red, 
m.  p.  155 — 157°) ;  sodium  o-bromobenzeneazo-a- 
naphthalenediazosulphonate,  golden-yellow ;  sodium 
m  -  bromobenzeneazo  -  a.-naphthalenediazosidphonate, 
similar ;  sodium  p-bromobenzeneazo-u-naphthalenediazo- 
sulphonale,  similar ;  p-bro mobenzeneazo -  a. - naphthyl - 
hydrazinesulphonic  acid,  blue-black  with  green  reflex 
[salicylaldehyde  condensation  product,  wine -red,  m.  p. 
198°) ;  and  sodium  p-nitrobenzeneazo-a-najdithalene- 
diazosulphonate,  golden-yellow.  4-N  itro-2-methyl- 
benzeneazo-y.-naphthylhydrazinesulplionic  acul,  deep 
violet,  is  obtained  by  saturating  a  solution  of  the 
above  corresponding  diazonium  chloride  with  sulphur 
dioxide,  a  similar  reaction  being  also  occasionally 
observed  with  m-chloro-  and  p-bromo-benzeneazo- 
a-naphthalenediazonium  chlorides.  Sodium  5 -nitro- 
2-methylbenzmeazo-v.-n  aph  thalenediazosu  Ip  h  onate, 
reddish-yellow,  yields  the  corresponding  acid, 
brownish-black,  on  treatment  with  hydrochloric  acid, 
and,  on  reduction  with  stannous  chloride,  5 -nitro- 
■l-methylbenzeneazo-v.-naphthylhydrazincsidphonic  acid, 
reddish-violet  ( salicylaldehyde  condensation  product, 
magenta-red,  m.  p.  165°).  F.  G.  Willson. 

Chromium  compounds  of  azo  dyes.  Soc. 
Cheji.  Ind.  in  Basle. — See  B.,  1926,  702. 

Esterification  of  cycfohexanol  and  some  of  its 
homologues.  I.  Viscosity,  surface  tension,  and 
thermochemistry.  (Mlle.)  G.  Cauquil. — Sec  this 
vol.,  914. 

Alcohols  of  the  hydroaromatic  and  terpene 
series.  V.  Geometrical  and  optical  isomerism 
of  the  methylcyctohexanols.  G.  A.  C.  Gough, 
H.  Hunter,  and  J.  Kenyon  (J.C.S.,  1926,  2052 — 
2071). — Two  geometrically  isomeric  forms  of  2-methyl- 
cycfohcxanol,  two  of  3-methylcycfohcxanol  (all  resolv¬ 
able  into  optical  antipodes),  and  two  of  4-methyl- 
cycfohexanol  are  described.  After  hydrogenation  of 
o-cresol,  the  methylcyctohexanols  obtained  by 
fractional  distillation  are  converted  into  dl-a-2- 
melhylcyclohexyl  hydrogen  phthalale,  m.  p.  124 — 
125°  (fi-eucaine  salt,  m.  p.  173 — 174°),  which  is 
hydrolysed  to  dl-a.-2-methylcyclohexanol,  b.  p.  7S — 
79°/20  mm.,  df  0'9228,  1-4596,  rj"'  0-336  ( acetate , 

b.  p.  79 — S0°/20  mm.,  df  0-9430,  rijfa  1-4389,  y  0-0233 ; 
phenylcarbamate,  m.  p.  105 — 106° ;  p-nitrobenzoate, 
m.  p.  65° ;  hydrogen  succinate ,  m.  p.  44—46° ;  p -toluene- 
sulphonate,  m.  p.  27 — 28°),  and  dl-(3-2-?»e/Aytcyclo- 
hexyl  hydrogen  phthalale,  m.  p.  S9 — 90°  (p-eucaine 
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salt,  m.  p.  154°),  or  dl-fi-2-methylcyclohexyl  p -nitro- 
benzoale,  in.  p.  35 — 36°,  may  be  prepared,  cither  being 
hydrolysable  to  dl-$-2-methylcyclohexanol,  b.  p.  77 — 
78°/20  mm.,  df  0-9228,  1-4616,  if-''  0-155  ( acetate , 

b.  p.  79— 80°/20  mm.,  df  0;9434,  «“.,  1-4376,  +  0-0211 ; 
phenylcarbamate,  m.  p.  78 — 80°;  hydrogen  succinate, 
m.  p.  30 — 31°).  Similarly  are  obtained  fromp-crcsol 
a-i-methylcyclohexyl  hydrogen  phthalate,  m.  p.  119 — 
120°  (tf-eucaine  salt,  m.  p.  170 — 171°),  yielding 
a-i-methylcyclohexanol,  b.  p.  78 — 79°/20  mm.,  df 
0-9080,  1-4544,  if5  0-3S5  ( acetate ,  b.  p.  78 — 80°/20 

mm.,  df  0-93S0,  1-4373,  rf*  0-0217 ;  phenyl- 

carbamate,  m.  p.  124 — 125° ;  p- nitrobenzoale ,  m.  p. 
67°;  p -toluenesulphonate,  m.  p.  71 — 72°),  and  p-4- 
methylcyclohexyl  hydrogen  phthalate,  m.  p.  72—73° 
(fi-eucaine  salt,  m.  p.  170 — 171°),  yielding  fi-i-mcihyl- 
cyclohexanol,  b.  p.  78 — 79°/20  mm.,  df  0-9180, 
1-4584,  +5  0-247  ( acetate ,  b.  p.  7S— 79°/20  mm.,  df 
0-9337,  1-4365,  if  0-0196 ;  phenyl  carbamate,  m.  p. 

124°;  p-nitrobenzoate,  m.  p.  94°).  From  hydro¬ 
genated  m-cresol  arc  prepared  dl-a-3-meZ7i?/Zcyclo- 
hexyl  p-nitrobenzoate,  m.  p.  58°,  hydrolysable  to 
dl-u-3-methylcyclohexanol,  b.  p.  77 — 79°/20  mm., 
df  0-9104,  n%a  1-4530,  rfs  0-251  [ acetate ,  b.  p.  81 — 
82°/20  mm.,  df  0-9454,  n\ |0;!  1-4313,  if  0-0174 ;  hydrogen 
phthalate,  m.  p.  93 — 94°  (j l-eucaine  salt,  m.  p.  149 — 
150°) ;  phenylcarbamale,  m.  p.  92 — 93° ;  p -toluene¬ 
sulphonate,  m.  p.  39 — 40°J,  and  dl-(3-3-)»e<%Zeyclo- 
hexyl  p-nitrobenzoate,  m.  p.  65°,  hydrolysable  to 
d\-[i-3-mcthylcyclohexanol,  b.  p.  77 — 78°/20  mm., 
df  0-9091,  «&,  1-4554,  rf  0-197  [ acetate ,  b.  p.  78—79°/ 
20  mm.,  df  0-9430,  nfm:<  1-4369,  if'  0-0195;  hydrogen 
phthalate,  m.  p.  82 — 83°  ($-eucaine  salt,  m.  p.  171 — 
172°) ;  phenylcarbamale,  m.  p.  101 — 103° ;  p -toluene¬ 
sulphonate,  m.  p.  46 — 47°].  With  the  methylcycZo- 
hcxanols  the  convention  is  adopted  of  naming  the 
more  viscous  isomeride  the  a-  and  the  less  viscous  the 
[3- ;  their  viscosities,  and  those  of  their  acetates,  are 
studied,  and  the  relationship  between  chemical 
constitution  and  viscosity  is  discussed  (cf.  Thole, 
J.C.S.,  1912,  101,  552) ;  it  appears  that  the 
a-isomerides  are  probably  the  trans-  and  the  [3-  the 
cis-methylci/cZohexanols.  The  proportions  of  a-  and 
p-2-methylcycZohexanols,  produced  by  various  methods 
of  preparation,  have  been  investigated  by  means  of 
a  viscosity-composition  diagram. 

Crystallisation  of  the  strychnine  salt,  m.  p.  190°,  of 
cZZ-a-2-mcthylcycZohexyl  hydrogen  phthalate  gives 
rise  to  the  d-  and  l-a.-2-melhylcyclohexyl  hydrogen 
phthalales,  [a]-sra  +  63°  in  benzene,  whence  are  obtained 
the  d-  and  \-a-2-methyleyc\ohexanols,  [o-.],-.3  +13° 
(l-a-2-methylcyclohexyl  acetate,  df  0-9458, 

— 19-27°).  By  use  of  Z-a-phenylethylamine  and 
strychnine,  dl-  (3-2  -  methylq/cZohexyl  hydrogen 
phthalate  was  resolved  with  difficulty  into  the  a-  and 
lf-2-methylcyclohexyl  hydrogen  phthalales ,  [a]3Kl 
+46°  in  benzene,  whence  are  obtained  d-(i -2 -methyl  - 
cyclo hexanol  and  \-$-2-methyleye\ohczanol,  df  0-9272, 
“Sea  -4-62°  ( acetate ,  df  0-9454,  a,~„3  —9-11°).  Z-a-2- 
MethylcycZohexanol  is  oxidised  to  \-2-methylcyclo- 
hexanone,  b.  p.  59 — 60°/20  mm.,  [a]“M  —43-0°,  df 
0-9230,  and  Z-  (3- 2 -methylci/c/ohexanol  to  d-2 -methyl- 
cyclohexanone,  [a]^3  +14-21°,  df  0-9262.  Crystal¬ 
lisation  of  the  p-nitrobenzoic  esters  of  the  3-methyl- 
cycZohexanols,  obtained  by  reduction  of  d-3-methyl- 
3  H 


cycZohexanone  (from  pulegone),  yields  l-a-3 -methyl- 
cyclohexyl  p-nitrobenzoate,  [a]54G1  —3-8°  in  methyl 
alcohol,  m.  p.  45-5 — 46-5°,  which  is  hydrolysed  to 
\-a.-3-methylcyclohexanol,  [a]?J6]  —4-22°,  df3  0-9131, 
if3  0-251  ( hydrogen  phthalate,  m.  p.  94 — 95°, 

—  17-39°  in  benzene;  acetate,  df  0-9511,  au;os  —8-13°), 
oxidisable  to  d-3-methylcyclohexa?ione,  b.  p.  66 — 67°/ 
25  mm.,  +11-54°  (also  obtained  by  oxidation  of 
Z-3-3-methylcycZohexanol). 

dZ-a-2-MethylcycZohexyl  p-toluenesulphonate  is  con¬ 
verted  by  potassium  acetate  into  a  metliylcycZo- 
hexyl  acetate,  which  on  hydrolysis  yields  dl-[ 3-2- 
methylcycZohexanol  (cf.  Phillips,  J.C.S.,  1923,  123, 
43).  Similarly,  tZZ-a-3-  and  a-4-methylq/cZohcxyl 
p-toluencsulphonates  give  dl-{ 3-3-  and  p-4-methyl- 
cycZohexanols,  respectively.  l-a-3- Methylcyclohexyl 
p -toluenesulplionate,  m.  p.  36 — 37°,  [a],,1,,  —26-3°  in 
benzene,  is  similarly  converted  into  l-[3-3 -methyl- 
cyclo hexanol,  df3  0-9245,  o£n703  —2-53°,  if 3  0-196 
(acetate,  df  0-9448,  a6;o3  —3-40°;  hydrogen  phthalate, 
m.  p.  70 — 71°,  [a]!],n  —32-7°  in  benzene),  and  cZZ-P-3- 
methylcycZohexyl  p-toluenesulphonatc  into  dl- a-3- 
methylcycZohexanol.  The  density  at  different  tem¬ 
peratures  and  rotatory  power  for  different  wave¬ 
lengths  for  some  of  the  optically  active  methylq/cZo- 
hexanols  and  their  acetates  are  tabulated. 

F.  M.  Hamer. 

cis-irans  Isomerism  and  steric  hindrance. 
III.  2-ci/cIoHexylcyclohexanols.  G.  Vavon, 
Anziani,  and  Herynic  (Bull.  Soc.  chim.,  1926,  [iv], 
39,  1138 — 1147). — When  2-cycZohexylcycZohexanone  is 
reduced  using  hydrogen  and  platinum-black  it  yields 
mainly  c/s-2-cycZohexylcycZohexanol,  b.  p.  130 — 131°/ 
10  mm.,  m.  p.  60°  (phenylurethane,  m.  p.  148°; 
hydrogen  succinate,  m.  p.  114 — 114-5°;  hydrogen 
phthalate  in  two  interconvertible  forms,  ill.  p.  112 — 
113°  and  126 — 127°).  If  sodium  and  alcohol  arc  used 
as  the  reducing  agent  Zrans-2-cycZohexylcycZohexanol, 
m.  p.  53 — 54°  (phenylurethane,  m.  p.  132°;  hydrogen 
succinate,  m.  p.  131°;  hydrogen  phthalate,  m.  p.  123 — 
124°),  is  obtained.  Steric  considerations  of  q/cZohcxyl 
derivatives  suggest  that  the  reactions  of  cfs-forms 
should  be  much  slower  than  those  of  the  trans- 
isomerides  (cf.  Vavon,  this  vol.,  837).  Experiments 
on  the  esterification  of  cis-  and  lrans-2-cyclohcxyl- 
cycZohcxanols  show  that  the  esterification  rates  of 
cis-  and  trans-  are  in  the  ratio  1:1-8,  using  acetic  acid, 
and  1  : 4-5,  using  acetic  acid  containing  2%  of 
sulphuric  acid.  Hydrolysis  experiments  also  support 
this  steric  theory,  the  Zraws-hydrogen  succinate 
hydrolysing  thirty  times  as  fast  as  the  cZs-isomcride 
and  the  Zrans-hydrogen  phthalate  thirteen  to  fourteen 
times  as  fast  as  the  cZs-form.  R.  W.  West. 

Colour  reactions  of  phenols  with  sodium 
nitroprusside.  L.  Ekiiert  and  L.  W.  Winkler 
(Pharm.  Zentr.,  1926,  67,  566 — 568). — Characteristic 
colour  reactions  are  obtained  by  pouring  concentrated 
sulphuric  acid  to  form  a  layer  beneath  an  aqueous 
(or  alcoholic)  solution  of  a  phenol,  dusting  sodium 
nitroprusside  on  to  the  surface,  and  shaking  gently 
until  the  surface  of  contact  becomes  coloured.  Thus 
with  phenol  the  upper  layer  is  red  and  the  surface 
of  contact  dark  green.  On  mixing  the  two  layers, 
the  liquid  is  first  violet  and  then  green.  Addition 
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of  a  small  quantity  of  water  gives  a  bluish  colour, 
excess  of  water  a  red,  and  ammonia  to  alkalinity  a 
bluish-green.  Distinctive  colorations  are  similarly 
described  for  thymol,  pyrocatechol,  resorcinol,  quinol, 
orcinol,  pyrogallol,  phloroglucinol,  crude  cresol,  Fagi 
creosote,  and  a-  and  (5-naphthol.  R.  Brightman. 

Use  of  leucotrope  [phenylbenzyldimethyl- 
ammonium  chloride]  as  benzylating  agent. 
H.  Baw  (J.  Indian  Chem.  Soc.,  1926,  3,  101—104). 
— The  benzylation  of  phenols  by  means  of  leucotrope 
and  of  the  corresponding  in-  and  p-nitrobenzyl  com¬ 
pounds  is  described,  o-,  m-  and  p -Chlorophenyl 
benzyl  ethers  have  been  prepared,  having  b.  p.  296°, 
m.  p.  59°,  and  m.  p.  71°,  respectively,  the  last  being 
identical  with  that  obtained  by  Sintenis  (Annalen, 
1872,  161,  345).  2  :  4-Dichlorophenyl  benzyl  ether  has 
m.  p.  60°.  G.  M.  Bennett. 

Nitrosation  of  phenols.  III.  Nitrosation  of 
4-halogeno-o-  and  -m-cresols  and  oxiniation  of 
the  4-halogeno-2  :  5-toluquinones.  H.  H.  Hodg¬ 
son  and  F.  H.  Moore  (J.C.S.,  1926,  2036—2040; 
cf.  ibid.,  1923,  123,  2499;  A.,  1925,  i,  1408).— 
Nitrosation  of  4-chloro-o-crcsol,  4-bromo-o-cresol,  m.  p. 
78°,  and  4-iodo-o-cresol,  m.  p.  65°,  obtained  from  the 
4-lialogeno-o-nitrotoluenes  by  reduction  and  diazotis- 
ation,  yields  < i-chloro-5-nitroso-o-cresol ,  m.  p.  197° 
(decomp.),  4-bromo-5-nitroso-o-cresol,  m.  p.  197°' 
(decomp.),  and  4e-iodo-5-nitroso-o-cresol,  m.  p.  200°' 
(decomp.),  respectively.  Reduction  gives  4-cliloro-5- 
amino-o-crcsol,  4-bromo-5-amino-o-cresol,  m.  p.  189° 
(lit.  m.  p.  180°),  and  4-iodo-5-amino-o-cresol,  m.  p. 
170°.  The  three  nitroso-o-cresols  exist  in  only  one 
modification,  and  the  high  m.  p.  of  the  chloro-  and 
bromo-compounds  compared  with  those  of  4-nitroso- 

3- chlorophcnol,  m.  p.  135°,  and  5-nitroso-o-cresol, 
m.  p.  134-5°,  are  accepted  as  evidence  for  their 
quinoneoxime  structure.  Support  for  this  view  is 
obtained  from  the  behaviour  of  4-chloro-m-crcsol,  m.  p. 
45°,  and  4-bromo-m-cresol,  in.  p.  38°,  which  yield, 
on  nitrosation,  4-chloro-6-nitroso-m-cresol,  m.  p.  191° 
(decomp.),  and  4-bromo-ti-nitroso-m-cresol,  m.  p.  190° 
(decomp.),  which  are  also  obtained  by  the  action 
of  hydroxylamine  hydrochloride  on  4-chloro-  and 

4- bromo-2  :  5-toluquinones.  4-Iodo-ra-cresol  gives 

4- iodo-Q-nitroso-m-cresol,  m.  p.  170°  (decomp.), 

whereas  the  product  of  oxiniation  of  4-iodo-2  :  5- 
ioluquinone,  m.  p.  92°,  decomposes  at  181°.  The 
difference  is  ascribed  to  impurity  and  not  to  isomerism. 
Reduction  of  the  nitroso-?n-cresols  gives  4-chloro-6- 
amino-m-cresol,  m.  p.  227°  (slight  decomp.)  (cf. 
Kehrmann,  A.,  1916,  i,  657);  4-bromo-6-amino- 
m-cresol,  m.  p.  222°  (slight  decomp.)  (cf.  Kehrmann, 
A.,  1899,  i,  129,  m.  p.  205 — 208°).  4-Iodo-Q-amino- 
m-cresol,  prepared  from  the  quinoneoxime,  has  m.  p. 
208°.  4-Chlorotoluquinone-5-monoxime  has  m.  p. 
190°,  4-bromotoluquinone-5-monoxime,  m.  p.  190°, 
and  4-iodotoluqumone-5-monoxime,  m.  p.  181° 
(decomp.).  No  isomerism  could  be  detected  (cf. 
Kehrmann,  loo.  cit.).  M.  Clark. 

3  :  5-Dihalogenophenols.  H.  H.  Hodgson  and 
J.  S.  Wignall  (J.C.S.,  1926,  2077— 2079).— The 
3-halogeno-5-nitroanisoles  are  prepared  from  5-nitro- 
m-anisidine,  m.  p.  120°,  and  from  them  the  3-halogeno- 

5- nitrophcnols.  The  5-halogeno-m-anisidines  are  pre¬ 


pared  from  the  corresponding  nitro-compounds,  and 
are  converted  into  the  3  :  5-dihalogenoanisoles.  The 
3  :  5 -dihalogen op henols  are  obtained  by  hydrolysing 
the  5-halogeno-m-anisidines,  diazotising,  and  applying 
the  Sandmeycr  process.  The  following  compounds 
are  described:  3-iodo-5-nitroanisole,  m.  p.  S4°; 
3-chloro-5-nitrophenyl  benzoate,  m.  p.  78°,  acetate, 
m.  p.  84°;  3-bromo-5-nilrophenyl  acetate,  m.  p.  99°; 
3-iodo-o-nitrophenol,  m.  p.  136°,  benzoate,  m.  p.  100-5°, 
acetate,  m.  p.  110°;  2:4:  G-lribromo-3-ioao-5-nitro~ 
phenol,  m.  p.  176°;  5-chloro-m-anisidine,  m.  p.  33°; 
5-bromo-m-anisidine,  m.  p.  52°;  5-iodo-m-anisidine, 
m.  p.  86-5°;  3-chloro-5-iodoanisola,  b.  p.  267 — 268°; 
3  :  5 -di-iodoanisole,  in.  p.  85° ;  3-chloro-5-bromo- 
anisole,  m.  p.  33° ;  3-bromo-5-iodoanisole,  m.  p.  54° ; 
3  :  5-dichlorophenyl  benzoate,  m.  p.  55°,  acetate,  m.  p. 
38°;  3  :  5-dibromophenyl  benzoate,  m.  p.  77°,  acetate, 
m.  p.  53°;  3  :  5-di-iodophenyl  benzoate,  m.  p.  93°; 

2  :  4  :  Q-tribromo-3  :  5-di-iodophenol,  m.  p.  226 — 228°; 

3-chloro-5-bromop>henol,  m.  p.  70°,  benzoate,  m.  p.  62°, 
acetate,  m.  p.  45°;  3-chloro-2  :  4  :  5  :  6 -letrabromo- 
phenol,  m.  p.  205°;  3-chloro-5-iodophenol,  m.  p.  60°, 
benzoate,  m.  p.  54°,  acetate,  m.  p.  47° ;  3-chloro-2  :  4  :  6- 
tribromo-5-iodophenol,  m.  p.  195°;  3-bromo-o-iodo- 
phenol,  m.  p.  82-5°,  benzoate,  m.  p.  76°,  acetate,  m.  p. 
46°;  2:3:4:  Q-tetmbronw-5-iodophenol,  m.  p.  220 — 
221°.  F.  M.  Hamer. 

Action  of  sodium  methoxide  on  some  deriv¬ 
atives  of  o-dichlorobenzene.  G.  M.  Kraay  (Diss., 
Amsterdam,  1926,  1 — 68). — o-Dichlorobcnzene,  sub¬ 
stituted  in  the  p-position  by  fluorine,  chlorine, 
bromine,  iodine,  nitro-,  sulphonic,  methyl,  carboxyl, 
amino-,  hydroxyl,  nitroso-,  cyano-,  formyl,  or  benzoyl 
atoms  or  groups,  was  treated  with  methyl-alcoholic 
sodium  methoxide  at  180°.  A  halogen  atom  is  first 
replaced  by  a  methoxyl  group,  the  anisole  then  react¬ 
ing  further  with  sodium  methoxide,  giving  the  sodium 
derivative  of  a  phenol  and  dimethyl  ether.  The 
following  substances  are  described  :  3  :  4-dichloro- 

fiuorobenzene,  b.  p.  171°;  3  :  4-dichloroiodobenzene, 

m.  p.  30-5°;  3  :  4-dichlorobenzonilrile,  m.  p.  72-1°; 

3  :  4-dichloronitrosobenzcne,  m.  p.  88° ;  3  :  4 -di- 

chlorophenylhydroxylaminc,  m.  p.  75°  (decomp.) ; 
3  :  3'  :  4  :  4' -tetrachloroazoxybenzene,  m.  p.  139 — 
139-5° ;  3  :  4-dichlorobenzyl  alcohol,  m.  p.  38° ;  4 -chloro- 
m -cresol,  m.  p.  46°;  2-chloro-5-bromophenol,  m.  p. 
57°;  2-chloro-5-iodophenol,  m,  p.  56-5°;  2-chloro-o- 
iodonitrobenzene,  m.  p.  74-5°;  2-chloro-5-iodoaniline, 
m.  p.  61-5°.  Selective  replacements  of  the  halogens 
are  discussed  from  the  point  of  view  of  polarity. 

Chemical  Abstracts. 

Migration  of  allyl  in  phenyl  allyl  ethers  from 
oxygen  to  an  unsaturated  ortho  side-chain. 

L.  Claisbn  and  E.  Tietze  (Annalen,  1926,  449,  81 — 
101). — The  O- allyl  group  in  phenyl  allyl  ethers  of 
the  type  (I)  is  shown  to  migrate  to  the  p-position 
in  the  side-chain,  giving  (II),  the  transformation 
being  analogous  to  migration  to  a  para  carbon  atom, 
i.e.,  across  two  conjugated  double  linkings. 

O-GjHj  OH 

(I)  R|/\cH:CHMe  R|^CH:CMc-C3H5  (IL) 

R  R 
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When  m-4-a njlyl  allyl  ether,  b.  p.  105-5°/15  mm., 
is  heated  under  reflux,  the  temperature  of  the  liquid 
rises  from  224°  to  238°  in  about  20  min.  and  is  then 
constant,  the  ether  having  been  converted  into 
S-allyl-m-i-xylenol,  b.  p.  245 — 245-5°/757  mm.,  116 — 
117°/11  mm.  (phenylurethane,  m.  p.  109°;  methyl 
ether,  b.  p.  230 — 233°).  This,  heated  with  a  little 
pyridine  hydrochloride,  yields  2:5:  7 -trimethyl- 
coumaran,  b.  p.  230 — 230-5°,  or  is  reduced  by  the 
Paal-Skita  method  to  o-n-propyl-m-i-xi/lenol,  m.  p. 
31—32°,  b.  p.  243-5—245°,  .  125— 126°/17  mm. 
(phenylur ethane.,  m.  p.  112 — 112-5°).  Allylxylenol  is 
isomerised  by  hot  methyl-alcoholic  potassium  hydr¬ 
oxide  to  5-propenyl-m-i-xylenol,  m.  p.  73-5 — 74°, 
b.  p.  134 — 136°/17  mm.  ( phemjlur ethane ,  m.  p.  135-5 — 
136°;  methyl  ether,  b.  p.  244 — 244-5°).  5 -Propenyl- 
m-4 -xylyl  allyl  ether  (I,  R  =  Me),  b.  p.  141-5 — 143°/ 
17  mm.,  is  converted  by  heating  under  reduced 
pressure  into  a- (2 -hydroxy -3  :  5-dimcthylplicnyl)-$- 
melhyl-AaS-pentadiene  (II,  R=Me),  b.  p.  149 — 152°/ 
16  mm.  ( methyl  ether,  b.  p.  269°  or  142°/14  mm.), 
from  which  may  be  obtained  the  A ay-isomeride,  b.  p. 
158 — 161°/14  mm.  ( methyl  ether,  b.  p.  155 — 158°/ 
14  mm.),  by  the  action  .of  alcoholic  alkali,  and  by 
the  Paal-Skita  reduction  method  a.-(2-hydroxy-3  :  5- 
iimethylphenyl)-^-melhylpentane,  b.  p.  144 — 146°/ 
16-5  mm.  No  migration  to  either  of  the  mela- 
positions  occurs,  for  when  the  allyl  ether  of  5-allyl- 
or  5-propyl-m-4-xylenol  is  heated,  the  (9 -allyl  group 
is  eliminated  in  the  form  of  diallyl  (and,  to  a  smaller 
extent,  allene),  leaving  the  free  allyl-  or  propyl- xylenol. 

Dihydroeugenol  (2-methoxy-4-»-propylphenol),  b.  p. 
249 — 250°/752  mm.,  128°/15  mm.  (phenylurethane, 
m.  p.  117-5 — 118°),  forms  an  allyl  ether,  b.  p.  159°/ 
16  mm.,  which  is  converted  by  heating  in  hydrogen 
at  190 — 200°  into  2-methoxyA-n-propyl-(o-alhjlphenol, 
b.  p.  282 — 283°  or  157 — 158°/14-5  mm.  ( phenyl¬ 
urethane ,  m.  p.  103-5°).  The  isomeric  2-methoxy-4;-n- 
propyl-6-n-propenylphenol,  m.  p.  59-5 — 60°,  b.  p. 
165 — 167°/15  mm.  ( phenylurethane ,  m.  p.  98 — 99°), 
obtained  by  the  action  of  methyl-alcoholic  potassium 
hydroxide  on  the  6-allyl  compound,  gives  an  allyl 
ether,  b.  p.  174 — 176°/15  mm.,  which  is  converted 
by  heating  under  reduced  pressure  into  a-(2-hydroxy- 
3-methoxy  -  5  -  n-propylphe7iyl)-^-melhyl-Aai-pentadiene, 
b.  p.  180°/12  mm.  ( phenylurethane  syrupy,  methyl 
ether,  b.  p.  166 — 169°/12  mm.). 

Similarly,  from  2  :  4-dichlorophenol  are  obtained 
2 : 4-dichloro-6-allylphenol  (phenylurethane,  m.  p. 
120°),  2  :  4;-dichloro-Q-n-propenylphenol,  m.  p.  47 — 
48°,  b.  p.  146 — 147°/15  mm.  (prepared  also  from 
salicylaldeliyde  and  ethyl  magnesium  bromide),  its 
allyl  ether,  b.  p.  156 — 157°/15  mm.,  and  a- {2-hydroxy - 
3 : 5-dicMorophenyl)-^-methyl-AaS-pentadiene,  b.  p. 
169 — 172°/16  mm.  C.  Hollins. 

Derivatives  of  homocatechol.  I.  F.  R. 

Graesser-Thomas,  J.  M.  Gclland,  and  R.  Robinson 
(J.C.S.,  1926,  1971—1976 ;  cf .  Obcrlin,  this  vol., 
283). — Treatment  of  isocreosol  (4-methoxy-m-cresol ; 
acetyl  derivative,  m.  p.  56 — 57°;  benzoyl  derivative, 
in.  p.  80 — 81°)  in  ethereal  solution  with  nitrous  acid 
yields  2  :  6-dinitroisocreosol,  m.  p.  152 — 153°  (decomp.) 
[sodium  salt;  phenylhydrazine  salt,  -}-2H20,  m.  p. 
109°  (decomp.) ;  hydroxylamine  salt,  pasty  at  166°, 


m.  p.  208°;  acetyl  derivative,  m.  p.  106°].  Nitration 
of  acetylcreosol  in  acetic  anhydride  yields  6-nitro- 
acetylcreosol  together  with  2  :  6-dinitrohomocatechol, 
m.  p.  92°.  Further  nitration  gives  2  :  6-dinitro- 
acetylcreosol,  m.  p.  103°  (cf.  Obcrlin,  loc.  cit.,  m.  p. 
101 — 102°),  hydrolysed  to  2  :  6-dinitrocreosol,  which 
jields  a  quinoline  salt,  m.  p.  110°  (dccomp.)  after 
treatment  with  cold  fuming  nitric  acid.  The  quinoline 
salt  of  3:5:  6-trinitroguaiacol  has  m.  p.  185°  (de¬ 
comp.).  Mcthylation  of  2  :  6-dinitroisocreosol  or 
of  2  :  6-dinitrocreosol  gives  2  :  6-dinitrohomoveratrole, 
m.  p.  92°  (Obcrlin,  m.  p.  90 — 91°),  Avhich  reacts  with 
cotarnine  in  methyl  alcohol  to  give  anhydrocotarnine- 
2  :  6 -dinitrohomoveratrole,  m.  p.  141°.  M.  Clark. 

Derivatives  of  homocatechol.  II.  J.  M. 
Gulland  and  R.  Robinson  (J.C.S.,  1926,  1976 — - 
1981). — Homoveratrolo-6-sulphonyl  chloride,  m.  p. 
75°,  yields  the  amide,  m.  p.  193 — 194°  (cf.  Robinson, 
ibid.,  1917,  111,  955,  oily  chloride  yielding  amide, 
m.  p.  191°).  Nitration  of  the  chloride  yields  5 -nitro- 
homoveratrole-6-sulphonyl  chloride,  m.  p.  140 — 141°. 
Nitration  of  isocreosol  in  ethereal  solution  gives  a 
compound,  m.  p.  166 — 167°,  and,  under  certain  con¬ 
ditions,  2  :  6-dinitroisocreosol.  Nitration  of  acetyl- 
fsocreosol  yields  a  compound,  C3H905N,  m.  p.  104 — 
105°  (probably  5-nitro-3-acctoxy-p-crcsol,  since  treat¬ 
ment  with  alcoholic  potassium  hydroxide  yields 
5-nitrohomocatechol),  and  a  compound,  C10HnO5N, 
m.  p.  60 — 61°  (probably  5-nitro-3-acetoxy-p-tolyl 
methyl  ether).  Reduction  of  2  :  6 -dinitro isocreosol 
with  sodium  sulphide  yields  2-nitro-6-aminohocreosol, 
m.  p.  168 — 169°  (decomp.)  [N -acetyl  derivative 
+H20,  m.  p.  183°  ( sodium  salt,  yellow  needles)]. 
Reduction  of  2  :  6-dinitrohomoveratrole  with  sodium 
sulphide  gives  a  mixture  of  bases,  m.  p.  90 — 100°, 
from  which  2-nitro-6-aminohomoveratrole,  m.  p. 
90 — 92°  (cf.  Obcrlin,  loc.  cit.,  m.  p.  92 — 93°  or  104 — 
105°),  is  obtained  through  the  hydrochloride,  m.  p. 
about  210°,  or  through  the  piperonylidene  derivative, 
m.  p.  130 — 132°.  By  the  Sandmeyer  reaction,  the 
nitroamine  gives  6-bromo-2-nitrohomoveratrole,  m.  p. 
102°,  and  a  by-product,  m.  p.  241°.  The  action  of 
sulphurous  acid  and  copper  powder  on  the  diazo¬ 
sulphate  gives  a  neutral  compound,  ClgH1909N5S, 
in.  p.  142°,  and  a  little  nitrohomoveratrolcsulphinic 
acid,  which  yields,  on  oxidation  and  hydrolysis,  a 
nitrophenol,  m.  p.  62°,  probably  2-nitro-3-hydroxy- 
p-tolyl  methyl  ether.  Reduction  of  nitrohomo- 
veratrolediazonium  chloride  with  stannous  chloride 
gives  a  nitrohydrazinohomoveratrole,  in  two  physical 
modifications,  m.  p.  147 — 149°  and  163 — 164° 

( piperonylidene  derivative,  m.  p.  172 — 173°),  con¬ 
verted  by  oxidation  with  copper  sulphate  in  dilute 
acetic  acid  solution  followed  by  permanganate  oxid¬ 
ation  into  a  mixture  of  2-  and  6-nitroveratric  acids. 

M.  Clark. 

Derivatives  of  guaiacol  and  veratrole  sub¬ 
stituted  in  the  3-  and  6-positions.  A.  E. 
Oxford  (J.C.S.,  1926,  2004— 2011).— The  action  of 
acetyl  nitrate  at  — 15°  on  o-anisyl  acetate  yields 
equal  proportions  of  3 -nilroguaiacol,  m.  p.  68-5 — 
69-5°  ( sodium  salt;  acetyl  derivative,  b.  p,  168 — 
169°/12 — 13  mm. ;  benzoyl  derivative,  in.  p.  88 — 89°, 
identical  with  Meldola's  benzoyl-o-nitroguaiacol, 
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Proc.  C.S.,  1896,  11,  127),  and  5-nitroguaiacol.  The 
constitution  of  the  3-nitro-compound  follows  from 
formation  of  3-nitrovcratrole  on  methylation.  Reduc¬ 
tion  of  6-nitroguaiacol  with  sodium  hyposulphite 
yields  G-aminoguaiacol,  m.  p.  83-5°  ( triacetyl  deriv¬ 
ative,  m.  p.  122 — 124°).  Further  nitration  of  3-nitro- 
guaiacol  in  acetic  acid  solution  yields  3  :  4 -dinitro- 
(juaiacol,  m.  p.  109-5 — 110°  ( sodium  salt;  acetyl 
derivative,  m.  p.  99 — 100-5°  ;  benzoyl  derivative,  m.  p. 
132 — 133°),  and  3  :  6 -dinitroguaiacol,  m.  p.  69 — 70° 
[sodium  salt;  acelyl  derivative,  m.  p.  56°).  Methyl¬ 
ation  of  the  last-named  compound  gives  3  :  6 -dinitro- 
veralrole,  m.  p.  56°,  reduced  to  3  :  G-diaminoveratrole, 
m.  p.  82°  (triacetyl  derivative,  m.  p.  96 — 97°). 
3  :  4-Dinitroguaiacol  and  3  :  4-dinitroveratrole  yield, 
on  reduction,  diamines  condensing  with  the  sodium 
hydrogen  sulphite  compound  of  phenanthraquinone 
to  give  the  corresponding  ethers  of  1  :  2-dihydroxy- 
phcnantliraphcnazine.  Direct  nitration  of  3-nitro- 
guaiacol  by  concentrated  nitric  acid  or  further 
nitration  of  3  :  6-dinitroguaiacol  gives  3:4:  6 -tri- 
nitroguaiacol,  existing  in  two  modifications,  m.  p. 
108 — 109°  and  113-5°  [ sodium  salt;  quinoline  salt, 
softening  at  1S5°,  decomp.  190° ;  pyridine  salt, 
softening  at  146°,  m.  p.  150 — 153°  (decomp.) ;  benzoyl 
derivative,  m.  p.  146 — 147°].  4:5: 6-Trinitro- 
guaiacol,  m.  p.  144 — 147°  (decomp.)  [quinoline  salt, 
m.  p.  207 — 209°  (decomp.)],  is  obtained  by  direct 
nitration  of  5-nitroguaiacol  [cf.  Ivohn,  A.,  1925,  i, 
1265,  m.  p.  143 — 149°  (decomp.),  quinoline  salt,  m.  p. 
201°  (decomp.)].  M.  Clark. 

Hydrogenated  dihydroxydiphenylmethane 
compounds.  Chem.  Fabr.  auf  Actien  (vorm. 
E.  Scherino)  and  H.  Jordan. — See  B.,  1926,  720. 


Co-ordination  valency  of  two  hydroxyl  groups 
in  the  ortho  position.  II.  Complexes  of  hydr- 
oxyquinol,  1  :  2-dihydroxynaphthalene,  and 
protocatechualdehyde  with  acids  of  the  molyb¬ 
denum  group.  L.  Fernandes  (Gazzetta,  1926,  56, 
416 — 424;  cf.  A.,  1925,  i,  912). — Hydroxyquinol  and 
1  :  2-dihydroxynaphthalene  form  with  molybdates 
and  tungstates  coloured  complexes  which  can  be 
detected  as  maxima  on  a  concentration-absorption 
curve  obtained  from  absorption  spectra.  In  this  way, 
the  six  complexes  Mo03,?aCGH3(0II)3,(NH4)20,nH20 ; 
MoO3,mC10HG(OH)2,(NH4)2O,wH2O,  and 
W03,mCGH603,(NH4)20,RH20,  where  ra  =  1  and  2, 
are  detected. 

The  following  complexes  are  isolated  in  micro¬ 
crystalline  form  by  precipitation  :  pyridinium  hydroxy - 
quinol-aquouranatc,  [U03,CGHG03,H20](C3HGN)H, 
maroon ;  pyridinium  1  :  2-dihydroxynaphthalene-aquo- 
uranate ,  [IJO3,C10H6O2,H2O](C5H6N)H,  red;  ammon¬ 
ium  mono-  and  di-protocatechualdehyde-aquomolyb- 
dates,  [Mo03,(CHO-CGH3-02),H20](NH4)H,  orange, 
[M°  0  2 ,  ( (iH  O  •  O'  c  H3  •  O  o)  2  ]  ( N  H4 )  H ,  maroon;  diguan- 
idinium  diprotocatechualdehyde-molybdate, 
[Mo02,(CH0-C6H3-02)2]CNH2(NH2)2,  brick-red ;  thal¬ 
lium  protocatechualdehyde-aquomolybdate, 
[Mo03,(CHO,G6H3,02),H20]T1H,  red;  diammonium 
mono-  and  di-protocatechualdehyde-aquotunqstates, 
[W03jCH0-CgH3-02,H20](NH,)2  and 
[W 02.(CH0-CgH3,02)2](NH4)2,  maroon. 

E.  W.  Wignall. 


Typical  reactions  for  phenols.  K.  Brauer 
[with  Ruthsatz]  (Chem.-Ztg.,  1926,  74,  553—554). 
— The  reaction  recently  described  (B.,  1926,  595)  of 
resins  or  varnishes  with  phosphomolybdic  acid  and 
ammonia  is  characteristic  of  phenolic  hydroxyl  groups 
and  can  be  used  to  differentiate  o-,  m-,  and  p-su In¬ 
stitution  in  the  polyhydric  phenols.  The  green  color¬ 
ation  given  by  o-dihydroxyphenols,  such  as  pyro- 
catcchol  and  pyrogallol,  and  phosphomolybdic  acid 
is  turned  to  blue  on  addition  of  ammonia,  whilst  the 
blue  coloration  obtained  with  p-dihydric  phenols  is 
unchanged  by  ammonia,  and  m-dihydric  phenols, 
c.g.,  resorcinol,  phloroglucinol,  give  a  (blue)  color¬ 
ation  only  after  addition  of  ammonia.  Hydroxy¬ 
quinol  gives  the  reaction  for  a  p-dihydrie  phenol. 
The  reaction  is  very  sensitive  and  can  be  applied  in 
either  ethereal  or  aqueous  solution  or  suspension. 
Introduction  of  carboxyl  groups  weakens  the  re¬ 
action,  and  salol,  for  instance,  gives  a  much  weaker 
coloration  than  phenol.  R.  Brightman. 

Apiole  of  anethum  and  its  propenyl  isomeride. 
M.  Delepine  and  A.  Longtjet  (Bull.  Soc.  ckirn., 
1926,  [iv],  39, 1019 — 1024). — When  treated  in  ethereal 
solution  with  iodine  and  mercuric  oxide,  apiole 
(5  :  6-dimethoxy-3  :  4-methylenedioxyallylbenzcne,  cf. 
A.,  1909,  i,  642)  yields  the  ethijlene  oxide, 
CaH904-CH2-CH-CH2,  b  p  195_2oo°/15  mm.,  which 

could  not  be  transformed  into  the  isomeric  aldehyde. 

The  addition  of  bromine  to  isoapiole  (5  :  6-dimeth- 
oxy-3  :  4-mcthylenedioxypropenylbenzene)  in  ethereal 
solution  yields  a  dibromide,  C12H1404Br2,  m.  p.  105°, 
which  reacts  with  dilute  acetone  to  give  a  glycol 
bromohydrin,  probably  C9H904*CH(0H)-CHBrMe. 
This  alcohol  is  converted  by  potassium  hydroxide 
into  the  oxide,  b.  p.  185 — 192°/15  mm.,  which  iso- 
merises  on  distillation  to  a  ketone,  probably  either 
C9H0O4-CO -CH2Me  or  C9H904-CH2-C0Me,  b.  p.  260° 
[semicarbazone,  m.  p.  159 — 160°).  Potassium  acetate 
reacts  with  the  dibromide,  yielding  the  glycol  di- 
acetate,  m.  p.  124°. 

When  treated  with  sodium  iodide,  bromofsoapiole 
dibromide  yields  2-bromo-b  :  G-dimethoxy-3  :  i-melhyl- 
enedioxypropenylbenzene  (bromoisoapiole),  m.  p.  66° 
( picrate ,  m.  p.  72°),  whilst  boiling  with  alcohols  yields 
alkoxy  -  derivatives,  C9H804Br-CH(0R)‘CHBrMe 
[methoxy-,  m.  p.  59° ;  ethoxy-,  m.  p.  82 — 83° ;  propoxy-, 
m.  p.  64°),  and  a  substance,  CnH904Br,  m.  p.  10S° 
(6r<wio-dcrivative,  m.  p.  151 — 152°),  possibly  3 -bromo- 
G-methoxy-i  :  5-methylenedioxymethylbenzfuran.  The 
following  reactions  of  bromoisoapiole  dibromide  are 
described  :  dilute  acetone  yields  the  glycol  bromo¬ 
hydrin,  C9H804Br-CH(0H)-CHBrMe,  m.  p.  125° 
(i benzoate ,  m.  p.  132°) ;  alcoholic  potassium  hydroxide 
yields  the  oxide,  C12H1305Br,  m.  p.  99 — 100°,  which 
yields  the  glycol  monoacetate,  C14H1707Br,  m.  p.  121 — 
123°;  potassium  acetate  in  acetic  acid  solution  yields 
the  glycol  diacetate,  C9Hs04Br-[CH-0Ac]2-Mc,  m.  p. 
88 — 90°.  R.  W.  West. 

rn-Cresolsulphonephthalein,  3  :  6-dimethyl- 
sulphonefluoran,  and  some  of  their  derivatives, 
W.  R.  Orndoree  and  A.  C.  Purdy  (J.  Amer.  Chem. 
Soc.,  1926,  48,  2212 — 2221). — Condensation  of 

o-sulphobenzoic  anhydride  or  chloride  with  m-cresol 
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in  presence  of  zinc  chloride  at  105 — 110°  affords 
m-cresolsulphonephthalein,  (I),  deep  red  with  green 
reflex,  decomp.  250 — 300°  after  darkening  and 
shrinking.  The  air-dried  material  contains  about  1% 
of  water,  and  is  therefore  to  be  considered  as  a  solid 
solution  of  the  inner  carbonium  or  oxonium  salt  and 
the  quinonoid  hydrate  (cf.  Cohen,  U.S.  Pub.  Health 
Reports,  1923,  38,  199 ;  Orndorff  and  Cornwell,  this 
vol.,  610).  The  triammonium  salt,  deep  red,  mono- 
■ammonium  salt,  light  red,  barium  salt  (+2EtOH), 
dark  red,  diacetate ,  m.  p.  172 — 173°,  and  dibenzoate, 
m.  p.  208 — 209°,  were  prepared.  When  boiled  with 
methyl  alcohol,  m-cresolsulphonephthalein  affords  a 
dark  red  moiwnelhyl  ether,  m.  p.  176 — 17S°,  and  a 
colourless  dimethyl  ether,  m.  p.  164 — 165°  after  turning 
red,  which  is  converted  into  a  deep  red  isomeride 
( ammonium  salt,  red)  when  heated  at  170°  in  carbon 
dioxide.  Bromination  in  cold  glacial  acetic  acid 
affords  tetrabromo-m-cresolsulpihonephthalein,  colour¬ 
less,  m.  p.  218 — 219°  (haptahydrale,  brick-red,  amor¬ 
phous,  m.  p.  218 — 219°  after  becoming  orange  at 
90°  and  colourless  at  190°;  ammonium  salt;  di¬ 
acetate,  m.  p.  235 — 236° ;  dibenzoate,  m.  p.  205 — 206°). 
Condensation  of  m-cresol  with  o-sulphobcnzoie 
anhydride  at  125 — 145°,  in  absence  of  condensing 
agent,  affords  3 : 6-dimethylsulphoneJluoran  (II), 


0:/%  Z \OH  Me/YY^jMe 

<i.)  Ky  (ii.) \JsAJ 

Me  I  Me  (J 

C6H4-S03H  c6h4-so2-o 

orange,  charring  at  280 — 290°  ( hydrochloride ,  red), 
bromination  of  which  in  glacial  acetic  acid  affords 
dibromo-3  :  Q-dimeihylsulphonefluoran,  orange,  darken¬ 
ing  at  200°,  m.  p.  not  below  300°  {triammonium  salt), 
whilst  reduction  with  zinc  dust  and  boiling  water 
yields  the  zinc  salt  of  “  dimeihylhydrosulphofluoranic 
acid  ”  (3:6-  dimethyl  -  9  -  phenylxanthen  -  o  -  sulphonic 
•acid).  F.  G.  Willson. 

Action  of  benzoyl  peroxide  on  benzene  at  low 
“temperatures  in  presence  of  anhydrous  metal 
chlorides.  J.  Boeseken  and  A.  F.  A.  Reynhart 
-(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1926,  29, 
■598 — 602;  cf.  Gelissen  and  Hermans,  A.,  1925,  i, 
979,  545). — Benzoyl  peroxide  acts  on  an  excess  of 
benzene  at  0°  in  presence  of  aluminium  chloride 
(1  mol.)  to  yield  almost  quantitatively  benzoic  acid 
a'1  mol.)  and  phenyl  benzoate  (1  mol.),  the  production 
of  carbon  dioxide  being  negligible.  Since  carbon 
■dioxide  and  diphenyl  result  in  the  absence  of  the 
■aluminium  chloride,  the  latter  functions  by  activating 
the  linking  between  the  central  oxygen  atoms  of  the 
.peroxide.  In  a  similar  reaction  in  presence  of  ferric 
chloride,  no  phenyl  benzoate  is  isolated,  but  more 
than  1  mol.  of  benzoic  acid  together  with  dark-coloured 
compounds  containing  iron.  Diphenyl  and  carbon 
dioxide  arc  also  produced,  and  the  proportion  of  these 
increases  as  the  temperature  of  reaction  is  raised  to 
35°.  If  the  proportion  of  ferric  chloride  is  much  less 
(0T  mol.),  both  phenyl  benzoate  and  diphenyl  are 
produced.  The  two  reactions  evidently  proceed  side 
by  side.  Zinc  chloride  has  no  catalytic  action ; 
■stannic  chloride  lias  a  slow  effect  similar  to  that  of 


aluminium  chloride.  Antimony  pentachloride  causes 
a  violent  reaction  at  0°,  some  benzophenone  being 
formed.  G.  M.  Bennett. 

Preparation  of  nitriles  by  the  diazo  reaction. 
A.  Korczynski  and  B.  Fandrich  (Compt.  rend., 
1926,  183,  421 — 423). — The  following  nitriles  have 
been  obtained  in  greater  purity  and  higher  yields 
by  the  use  of  nickel  cyanide  instead  of  cuprous 
cyanide  in  the  diazo-reaction  (cf.  A.,  1920,  i,  643)  : 
o-  and  p-toluonitrile,  o-  and  p-anisonitrile,  o-chloro- 
benzonitrile,  m.  p.  43 — 44°,  m-chlorobenzonitrile, 
m.  p.  40-5°,  o-bromobenzonitrile,  m.  p.  53°,  and 
p-bromobenzonitrile.  The  cyanides  of  iron,  chrom¬ 
ium,  manganese,  zinc,  molybdenum,  cadmium,  tin, 
or  thorium  cannot  be  used.  R.  Brigiitman. 

Derivatives  of  ansesthesin  [ethyl  p-amino- 
benzoate],  G.  Gori  (Gazzctta,  1926,  56,  430 — 
434).— Ethyl  p-aminobenzoate  has  been  condensed  to 
give  :  with  succinic  acid,  ethyl  p-succinimidobenzoate, 
m.  p.  150°;  with  phthalie  anhydride,  ethyl  ; p-phthal - 
imidobenzoate,  m.  p.  150 — 151° ;  with  tctrachloro- 
phthalic  anhydride,  ethyl  p-tetra  chlorophtha  lim  id  o  - 
benzoate,  pale  yellow,  m.  p.  255° ;  with  piperonal, 
ethyl  pyriperonylidencaminobcnzoate,  m.  p.  109 — '110°  ; 
with  l-chloro-2  :  4-dinitrobenzene  in  the  presence  of 
sodium  acetate,  ethyl  2  :  ^-dinitrodiphenylamineA' - 
carboxylale,  orange,  m.  p.  112 — 113°;  with  carbon 
disulphide  in  alcoholic  solution,  ethyl  s ■diphcnylthio- 
carbamide-4: :  i'-di carboxylale,  yellow,  m.  p.  153°. 
In  all  these  derivatives  the  anaesthetic  property  is 
lost  (cf.  Thoms  and  Ritsert,  A.,  1921,  i,  343). 

E.  W.  Wignall. 

Relationship  between  hydrogen-ion  concentr¬ 
ation  and  chemical  constitution  in  certain 
local  anaesthetics.  E.  B.  Vliet  and  R.  Adams  (J. 
Amer.  Chem.  Soc.,  1926,  48,  2158— 2162).— The 
basicities  of  a  series  of  compounds  of  the  type 
NH2-CgH4'C02-[CH2]x-NRR'  have  been  measured. 
The  basicity  decreases  with  increase  in  size  of  the 
groups  R  and  R',  except  that  dimethylamino-deriv- 
atives  are  slightly  less  basic  than  the  corresponding 
diethylamino-compounds.  Dnsopropylamino-deriv- 
atives  are  slightly  more  basic  than  di-?i-propylamino- 
derivatives,  diiso-  and  di-n-amylamino-compounds 
have  the  same  basicity,  but  that  of  the  dnsobutyl- 
amino-eompounds  is  less  than  that  of  the  n-  and 
sec. -butyl  isomerides.  Increase  in  the  value  of  x 
causes  increase  in  basicity,  but  branching  of  this 
chain  reduces  it.  When  the  [CH,]^  group  is  replaced 
by  the  cyclohcxyl  group,  the  compounds  behave  as  if 
the  nitrogen  and  oxygen  atoms  were  connected  by 
two  straight  chains  of  carbon  atoms,  the  basicity 
being  determined  by  the  length  of  the  shorter  chain. 
The  two  geometrical  isomerides  of  o-dimethylamino- 
hexahydrophenyl  p-aminobenzoate  have  the  same 
basicity,  although  differing  greatly  in  physical  pro¬ 
perties  and  anaesthetic  effect.  Borates  of  y-di- 
w-butylaminopropyl  and  fl-?i-butylallylaminoethyi 
p-aminobenzoates  are  completely  hydrolysed  by 
water.  F.  G.  Willson. 

Isomeric  pbenylserines.  M.  O.  Forster  and 
Iv.  A.  N.  Rao  (J.C.S.,  1926,  1943— 1951).— Erlen- 
meyer’s  condensation  of  glycine  with  henzaldehyde 
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yields  Zraws-phenylserine,  m.  p.  202°  (decomp.)  (A., 
1899,  i,  759).  Reduction  of  a-triazo-f3-hydroxy-(3- 
phenylpropionic  acid  with  ammonium  sulphide  yields 
cis-phenylserine,  m.  p.  230 — 232°  (decomp.),  hydrated 
form,  m.  p.  213°  [ethyl  ester  picrate,  in.  p.  170°; 
N-be?izoyl  derivative,  m.  p.  197° ;  O-methyl  derivative, 
m.  p.  227 — 232°  (dccomp.),  -f2H20,  m.  p.  215 — 
216°,  with  ethyl  ester  picrate,  m.  p.  155°;  0 -methyl- 
JH-benzoyl  derivative,  m.  p.  208° ;  amide,  m.  p.  199 — 
200°].  Evidence  for  the  cis- configuration  of  the  new 
acid  is  found  in  the  formation  of  a  benzoyl  derivative 
without  dehydration,  whereas  benzoylation  of  trans- 
phenylscrine  gives  Erlenmeyers  benzamidocinnamic 
acid  lactimide  and  a  compound,  m.  p.  160°.  Further 
support  is  derived  from  its  synthesis  by  the  action 
of  ammonia  on  cinnamic  acid  chlorohydrin  or  sodium 
oxidophenylacrylate.  Erlenmeyer  erroneously  de¬ 
scribed  the  product  of  these  two  reactions  as  phenyl- 
isoserine.  Attempts  to  convert  the  phenylserines 
into  the  parent  compound  of  picrorocelhn  were 
unsuccessful,  but  Abderlialden  and  Komm’s  colour 
test  (A.,  1925,  i,  175)  shoved  that  a  diketopiperazine 
was  formed  when  the  phenylserines  were  heated  at 
their  decomposition  temperature.  M.  Clark. 

Reactions  of  nitroso-derivatives  with  un¬ 
saturated  compounds.  IV.  Dinitrones  corre¬ 
sponding  with  a-diketonic  acids.  L.  Alessandri 
(Gazzetta,  1928,  56,  398 — 416). — The  dinitrone  from 
ethyl  phenylpropiolate  and  p-nitrosodimcthylaniline, 
m.  p.  168 — 169°  (decomp.)  (cf.  this  vol.,  287),  hydro¬ 
lyses  to  the  latter,  ethyl  benzoylglyoxylate,  and 
p-aminodimethylaniline.  In  ethyl  alcohol,  the  additive 
product  previously  described  is  obtained,  orange-red 
with  metallic  reflex,  m.  p.  138 — 139°  (slight  decomp.), 
from  which  the  dinitrone  can  be  regenerated;  and 
in  methyl  alcohol,  the  product,  C27H30O4N4,MeOH, 
reddish-purple  with  metallic  reflex,  m.  p.  143 — -144° 
(slight  dccomp.). 

From  ethyl  phenylpropiolate  and  p-nitrosometliyl- 
aniline,  proceeding  as  before,  there  is  obtained  the 
dinitrone,  C2F)II2r)04N4,  red,  m.  p.  189 — 190°  (dccomp.), 
which  hydrolyses  to  p-nitrosomethylaniline  and  ethyl 
benzoylglyoxylate.  E.  W.  WlGNALL. 

2  :  3-Aminonaphthoic  acid.  Soc.  Cheji.  Ind. 
in  Basle. — See  B.,  1926,  736. 

1  :  4-  and  1  :  5-Naphthylaminesulphonic  acids. 
E.  F.  Ehrhardt  and  R.  M.  Hereward. — See  B., 
1926,  736. 

Optical  activity  and  the  polarity  of  substituent 
groups.  IV.  sec.-p-Octyl  esters  of  o-,  in-,  and 
p-methoxy-  and  nitro-benzoic  acids.  H.  G.  Rule 
and  (Miss)  A.  H.  Numbers  (J.C.S.,  1926,  2116 — 2123). 
— In  an  examination  of  the  influence  of  nuclear  sub¬ 
stitution  on  the  optical  rotatory  power  of  p-octyl 
benzoate,  the  following  were  prepared,  by  condens¬ 
ation  of  sec. -p-octyl  alcohol,  [a]g  ±8-14°,  with  the 
required  acid  chloride  in  presence  of  pyridine  : 
1-p -octyl  o-methoxybenzoate,  b.  p.  187-5° /13  mm.,  df' 
1-0004,  [a]“  -12-59° ;  m -methoxybenzoate,  b.  p.  187-5°/ 
12  mm.,  dr  0-9939,  [«]g  -35-48°;  anisate,  b.  p. 
189°/13  mm.,  df  0-9968,  [«]$  -42-88°;  o-nitro- 
benzoate,  b.  p.  204°/15  mm.,  df  1-0735,  [a]g  —43-56°; 


m -nitrobenzoate,  b.  p.  212°/18  mm.;  p -nitrobenzoate, 
m.  p.  29-5 — 30°.  Densities,  rotatory  powers,  and 
specific  rotations  of  Z- p-octyl  o-,  m-,  and  p-methoxy- 
benzoate,  of  Z- p-octyl  o-nitrobenzoate,  and  of  cZ-p-octyl 
m-  and  p-nitrobenzoate,  for  various  temperatures  and 
wave-lengths,  are  tabulated,  and  also  the  molecular 
rotations  and  dispersion  ratios  of  cZ-fi-octyl  o-,  to-, 
and  p-methoxybenzoates  and  o-,  to-,  and  p-nitro- 
benzoates.  The  o-,  p-directive  methoxy-group  causes 
a  depression  and  the  m-directive  nitro-group  an 
exaltation  of  rotatory  power.  The  nitro-groups 
affect  both  rotation  and  acidic  strength  in  the  order 
o-N02>p-N02>m-N02>H ;  the  weaker  methoxy- 
groups  give  the  sequence,  for  rotatory  powers, 
p-OMe>m-OMo>H>o-OMe,  and  for  acidic  strength 
o-OMe  >  H  >p-OMe.  Except  in  the  case  of  octyl 
o-methoxybenzoate,  the  rotation  of  each  ester  falls 
with  rise  of  temperature.  F.  M.  Hamer. 

Synthesis  of  iridic  acid.  F.  Mauthner  (Annal- 
en,  1926,  449,  102 — 108). — 3-Hydroxy-4  :  5-dimeth- 
oxybenzoio  acid,  m.  p.  193 — 194°,  is  easily  prepared 
by  methylation  of  methyl  gallate  with  methyl 
sulphate,  followed  by  hydrolysis  with  alkali  (cf. 
Herzig  and  Poliak,  A.,  1903,  i,  89;  Fischer  and 
Freudenberg,  ibid.,  1912,  i,  471,  887).  The  acid  is 
condensed  with  methyl  chloroformate  to  give  3 -melhyl- 
carbonatoA  :  5-diviethoxybenzoic  acid,  m.  p.  146 — 147°, 
from  which,  by  reduction  of  the  acid  chloride,  m.  p. 
65 — 66°,  with  hydrogen  and  palladium,  is  obtained 
S-methylcarbonatoA  :  5-dimethoxybenzaldehyde.  This 
is  hydrolysed  to  3-hydroxy-i :  5-dimethoxybenzaldehyde. 
m.  p.  60 — 61°  ( semicarbazone ,  m.  p.  211 — -212°; 
p -nitrophenylhydrazone,  m.  p.  212 — 213°),  which  is 
converted,  by  way  of  the  azlactone  (condensation 
product  with  hippuric  acid),  m.  p.  140 — 141°,  into 
iridic  acid  (3-hydroxy-4 :  5-dimethoxyphenylacetic 
acid),  m.  p.  118°,  identical  with  the  natural  product 
(de  Laire  and  Tiemann,  A.,  1894,  i,  47). 

C.  Hollins. 


Formation  and  stability  of  sp i i-o-compounds. 
XIII.  spiro-Compounds  from  substituted  lasv- 
ulic  acids.  E.  Rothstein  and  J.  F.  Thorpe  (J.C.S., 
1926,  2011 — -2017). — The  failure  of  diethylglutaric 
acid  and  cycZohexanediacetic  acid  to  give  cyclic 
pentadiones  when  condensed  with  ethyl  oxalate  was 
ascribed  to  overlapping  of  the  end  reacting  groups 
in  the  intermediate  oxalyl  compound, 

.  r,^CH(C02Et)-v0  ,  ,,  , 

>0<CH,.COsEt  <SosEf  °™'g  *°  th0  of 

the  a-  and  a'-carbethoxy-groups,  as  the  tetrahedral 
angle  between  the  groups  CH2’C02Et  became  in¬ 
creasingly  diminished  by  substitution  (Dickens,  Kon, 
and  Thorpe,  ibid.,  1922, 121, 1496).  A  four-membered 
ring  is  formed  in  the  case  of  the  diethyl  compound, 
whereas  with  the  cycZohexane  derivative,  where 
further  overlapping  occurs,  no  ring  formation  takes 
place.  There  is  no  possibility  here  of  the  three- 
membered  ring  formation  which  might  be  expected 
on  the  analogy  of  the  production  of  q/cZohexanespiro- 
cycZopropan-2-ol-2  :  3-dicarboxylic  acid  from  a-keto- 
q/cZohexanediacetic  acid  on  boiling  with  concentrated 
potassium  hydroxide  solution.  The  correctness  of 
these  explanations  is  confirmed  by  preparation  of 
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cycfopentanc  compounds  from  ethyl  1-acetylcycfo- 
liexane- 1-acetate  and  ethyl  SS-diinethyl-loevulatc  by 
direct  ring  closure  under  the  influence  of  dry  sodium 
ethoxide.  The  distance  between  the  two  reacting 
groups  is  sufficiently  increased  by  the  substitution 
of  the  carbethoxy-groups  by  hydrogen  atoms  to  make 
possible  the  formation  of  the  iive-mombered  ring, 
and  the  cycZoliexane  compound  now  gives  a  higher 
yield  of  cyclic  dionc  than  the  pp- dimethyl  ester. 

l-Carboxycyc£ohcxane-l-acetic  acid,  m.  p.  134° 
(cf.  Lapworth,  ibid.,  1922,  121,  2754,  m.  p.  132°), 
yields  the  anhydride,  m.  p.  55°,  and  the  ethyl  ester, 
b.  p.  175 — 180°/11  mm.  The  latter  is  converted 
through  the  acid  chloride,  by  the  action  of  zinc  methyl 
iodide,  into  ethyl  l-acelylcyc\ohexane-l-acelatc,  b.  p. 
155°/14  mm.  The  free  acid  has  m.  p.  82°  ( semi - 
carbazone,  m.  p.  212°).  The  ethyl  ester  does  not  give 
a  spirocyclopTopane  ring  when  boiled  with  con¬ 
centrated  potassium  hydroxide  solution,  but  yields, 
with  sodium  ethoxide,  cyc\ohexanesj)irocyclopenta?ie- 
2  :  4 -dione,  m.  p.  1S0°.  The  constitution  of  the  last- 
named  compound  is  shown  by  oxidation  with  alkaline 
sodium  hypochlorite  to  1  -carboxycyc/ohcxanc- 1  -acetic 
acid.  cycloHexanes'ph:o-3-bromo-A2-cyclopenlen-2-ol- 
A-one  has  m.  p.  238°.  Ethyl  pp-dimethyl-laevulate 
yields  1  :  1  -dime thy lcycZopentane-2  :4-dione,  whence 
3-bromo-l  :  l -dimethyl- A--cyclopcntcn-2-ol-4-one,  m.  p. 
203°,  is  obtained.  M.  Clark. 

Glutaconic  acids.  XX.  Tetrahydro/sophthalic 
acid.  E.  H.  Farmer  and  H.  L.  Richardson 
(J.C.S.,  1926, 2172 — 217S). — A2-Tetrahydrozsophthalic 
acid,  prepared  by  reduction  of  wophthalic  acid  as 
described  by  Perkin  and  Pickles  {ibid.,  1905,  87,  293), 
does  not  yield  a  hydroxy-anhydride  by  the  methods 
applicable  to  glutaconic  acids,  whilst  its  ester  cannot 
be  methylated.  When  its  anhydride  is  heated  with 
ethyl  alcohol,  two  forms  of  ethyl  hydrogen  A 2-tetra- 
hydroisophthalate  are  obtained,  m.  p.  44- — 45°  and 
40 — 41°.  The  anhydride  with  methyl  alcohol  yields 
one  methyl  hydrogen  ester,  m.  p.  59°,  which  on  addition 
of  bromine  followed  by  treatment  with  diethylamine 
gives  bromotetrahydrozsophthalic  acid  ester,  reducible 
to  a  substance,  m.  p.  41 — 43°,  the  original  acid  ester, 
and  the  isomeric  methyl  hydrogen  ester,  b.  p.  172 — 
174°/1  mm.  The  action  of  methyl  iodide  on  the 
silver  salt  of  the  acid  forms  methyl  A--telrahydroiso- 
phihalate,  b.  p.  134 — 135°/7  mm. ;  amide,  m.  p.  239°. 
After  an  attempt  to  methylate  the  A--estcr  by  means 
of  methyl  iodide  in  the  presence  of  sodium  moth- 
oxide,  the  ester  recovered  was  methyl  A3-tetrahydro- 
fsophthalate.  Oxidation  of  the  original  acid  with 
ozone  gives  tricarballylic  acid,  which  cannot  arise 
from  the  true  A--form.  The  behaviour  of  the  A2-acid 
is  unusual  for  a  glutaconic  acid  and  it  is  suggested 
that  it  is  actually  the  czs-A4-compound. 

F.  M.  Hamer. 

Constitution  of  the  yellow  sodium  compounds 
from  ethyl  citraconate  (or  itaconate)  and  ethyl 
sodiomalonate.  C.  K.  Ingold  and  C.  W.  Shoppee 
(J.C.S.,  1926,  1912 — 1917 ;  cf.  Ingold,  Shoppee,  and 
Thorpe,  this  vol.,  939). — The  yellow  sodium  com¬ 
pound  formed  as  a  by-product  when  ethyl  malonate 
acts  on  ethyl  citraconate  (or  itaconate)  in  the  presence 


of  excess  of  sodium  ethoxide  is  a  mixture  of  two 
closely  similar  isomerides,.  which  yield,  on  acidific¬ 
ation,  the  corresponding  kctonic  esters.  The  mixture 
is  produced  by  reaction  of  the  primary  condensation 
products,  (I)  and  (II),  with  a  second  molecule  of 
citraconic  or  itaconic  ester,  followed  by  elimination 
of  alcohol  to  give  the  products  (V)  and  (VI)  : 

CHMe(CO,Et)-CH(C02Et)-CH(CO,Et)2  (I.)  — > 

CHMe  (C02Et)  •CH(CO„Et)-C(CO,E“t),-CHMCH(CO,Et)  • 

"CH2-C02Et  (HI ) 

->CHMe(C02Et)-CH(C02Et)-C(C02Et)-C0-0H-C0.,Et 

(V.)  ch2- - CH-C02Et 

CH(C0,Et)2'CHo-CH(C02Et)'CHo,C0,Et  (II.)  — Mill.) 
and  (V.)  or-^CfE(CO„Et)-CH(C02Et>CH0-C(CO,Et)2- 
CH,-CH(COoEt)-CH2-CO,Et  (IV.)  — > 
CH2(C02Et)-CH(C0;Et)-CH2"y(C02Et)-C0-CH-C0,Et 
“  (VI.)  '  CH2- - CH-C02Et 

The  results  show  that,  under  the  experimental 
conditions  used,  ethyl  citraconate  and  ethyl  itaconate 
are  interconvertible,  their  primary  additive  products 
with  ethyl  malonate  being  (I)  and  (II),  respectively. 

The  constitution  of  both  keto-esters  follows  from 
the  fact  that  (I)  condensed  with  either  citraconic  or 
itaconic  ester  gives  only  a  liquid  ester,  ethyl  a-1  :  3  :  4- 
tricarbethoxy-2-ketocyclopentyl-fi-methylsuccinate  (V), 
whilst  (II)  condensed  in  the  same  rvay  gives  a  mixture 
of  (V)  with  ethyl  «-l  :  3  :  4-tricarbethoxy-2-ketocyc\o- 
pentylmethylsuccinate  (VI),  m.  p.  83°.  Hydrolysis  of 
(V)  gives  a-i-carboxy-2-ketocyclopentyl-fi-7nethylsuccinic 
acid,  m.  p.  148 — 149°.  Hydrolysis  of  (VI)  gives 
u>-4:-carbozy-2-ketocyc\openlylmethylsuccinic  acid,  m.  p. 
173°  [ethyl  ester,  b.  p.  247°/18  mm.  {semicarbazone, 
m.  p.  105°)],  oxidised  by  permanganate  to  p8-dicarb- 
oxysuberic  acid,  m.  p.  206 — 207°.  Butane-a^y- 
tetracarboxyamide,  m.  p.  267°,  is  obtained  from  (I) 
by  tho  action  of  ammonia.  M.  Clark. 

Isomerism  of  the  oximes.  XXV.  Dissoci¬ 
ation  constants  of  some  isomeric  aldoximes. 
O.  L.  Brady  and  R.  F.  Goldstein  (J.C.S.,  1926, 
1918 — 1924).. — Measurement  of  the  dissociation  con¬ 
stants  of  four  pairs  of  isomeric  aldoximes,  a-  and 
(3-benzaldoxime,  a-  and  (3-o-  and  m-nitrobenzald- 
oxime,  and  a-  and  [3-cinnamaldoxime,  shonrs  that, 
in  each  case,  the  a-  is  a  stronger  acid  than  the 
P-isomeride.  One  other  p-  and  eight  other  a-ald- 
oximes  vrere  investigated  to  determine  whether  tho 
acidity  of  the  a-isomeride  boro  any  relation  to  the 
ease  of  formation  of  the  p-compound,  but  without 
positive  result.  The  evidence  regarding  tho  con¬ 
figuration  of  the  aldoximes  afforded  by  their  physical 
properties  is  at  variance  with  the  deductions  drawn 
from  their  chemical  reactions.  M.  Clark. 

Nitration  of  chlorinated  3-hydroxybenz alde¬ 
hydes  and  some  consequences  of  adjacent  sub¬ 
stitution.  H.  H.  Hodgson  and  H.  G.  Beard 
(J.C.S.,  1926,  2030 — 2036). — Nitration  of  2-chloro- 
3-hydroxybonzaldehyde  yields  2-chloro-4-.-nitro-i- 
hydroxybenzaldehyde,  m.  p.  166°  [silver  salt;  p -nitro- 
phenylliydrazone,  m.  p.  294 — 295°  (decomp.);  semi¬ 
carbazone,  m.  p.  271 — 272°  (decomp.) ;  oxime,  m.  p. 
170°;  methyl  ether,  m.  p.  107°],  and  2 -chloro-G-nitro- 
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3 - hydroxybenza Idehyde ,  in.  p.  153°  [silver  salt;  p -nitro- 
phenylhydrazone,  m.  p.  232 — 233°;  semicarbazone, 
m.  p.  234°  (decomp.);  oxime,  m.  p.  175°;  methyl 
ether,  m.  p.  134°].  Nitration  of  4-chloro-3-hydroxy- 
benzaldehyde  gives  a  little  i-cliloro-2-nitro-3-kydroxy- 
benzaldehyde,  m.  p.  161°  [silver  salt;  p -nitrophenyl- 
hydrazone,  m.  p.  281 — 282°  (decomp.) ;  seniicarbazone, 
m.  p.  270 — 271°  (decomp.)],  with  ±-chloro-6-nitro-3- 
hydroxybenzaldehyde,  m.  p.  175°  [silver  salt;  p -nitro- 
phenylhydrazone,  m.  p.  275 — -276°  (decomp.) ;  semi¬ 
carbazone,  m.  p.  265 — 266°  (decomp.)],  as  main 
product.  Nitration  of  6-chloro-3-hydroxybenzalde- 
liyde  gives  6-chloro-2-nitro-3-hydrox3’benzaldehyde 
[silver  salt;  p-nilrophenylhydrazone ,  m.  p.  256 — - 
257°  (decomp.) ;  semicarbazone,  m.  p.  249 — 250° 

(decomp.)]  and  6-chloro-4-nitro-3-hydroxybenzalde- 
hyde  [ silver  salt;  p-nitrophenylhydrazone,  m.  p.  284 — 
286°  (dccomp.) ;  semicarbazone,  m.  p.  266 — 267° 

(decomp.)]. 

Mononitration  of  2  :  4-  and  2  :  6-dichloro-3-liydroxy- 
benzaldehydes  gives  2  :  4:-dichloro-6-nitro-3-hydroxy- 
benzaldehyde,  m.  p.  107°  ( silver  salt;  p-nitrophenyl- 
hydrazone,  m.  p.  279 — 280° ;  semicarbazone,  +H20, 
softening  at  140 — 150°),  and  2  :  6-dichloro-4,-nitro-3- 
liydroxybenzaldehyde,  m.  p.  80°  [silver  salt;  p -nitro- 
■phenylhydrazone,  m.  p.  279 — 280°  (decomp.);  semi¬ 
carbazone,  m.  p.  255 — 256°;  oxime,  m.  p.  195°]. 
Dinitration  of  2-,  4-,  and  6-chloro-3-hydroxybenz- 
aldehydes  gives  2-chloroA :  Q-dinitro-3-hydroxybenz- 
aldehyde,  m.  p.  110°  [ammonium  and  silver  salts; 
])-nilrophenylhydrazone,  m.  p.  277 — 279°  (explosive 
decomp.) ;  semicarbazone,  m.  p.  240 — 242°  (decomp.) ; 
oxime,  m.  p.  142°];  i-chloro-2  :  G-dinilro-'A-hydroxy- 
benzaldehyde,  m.  p.  118 — 119°  ( silver  salt;  p -nitro- 
phenylhydrazone,  exploding  235 — 236° ;  semicarb¬ 
azone,  exploding  at  about  200°) ;  and  G-chloro-2  :  4- 
dinitro-3-hydroxybenzaldehyde,  in.  p.  121-5°  [silver 
salt ;  p-nitrophenylhydrazonc,  m.  p.  285 — 286°  (de¬ 
comp.)  ;  semicarbazone,  m.  p.  267 — 269°  (decomp.)]. 

The  potent  influence  on  adjacent  groups  of  chlorine 
substitution  in  position  2  is  illustrated  by  reference 
to  the  volatility  in  steam  of  the  2-chloro-3-methoxy- 
derivatives  (where  the  methoxy-group  is  shown  to 
function  in  this  connexion  as  a  phenolic  hydroxyl) 
and  to  the  anomalous  colour  reaction  of  2-chloro- 
4  :  6-dinitro-3-hydroxybenzaldehyde-p-nitrophenyl- 
hydrazone  in  aqueous  sodium  hydroxide.  Chlorin¬ 
ated  4-nitro-3-hydroxybenzaldehydes  are,  in  general, 
sparingly  soluble  in  water  but  readily  soluble  in 
non-hydroxylic  solvents.  The  reverse  holds  for  the 
6-nitro-isomerides.  The  last-named  compounds  induce 
sneezing.  M.  Clark. 

Three-carbon  system.  VI.  Systems  con¬ 
taining  the  benzoyl  group.  M.  D.  Farrow  and 
G.  A.  R.  Kok  (J.C.S.,  1926,  2128— 2138).— a-A1- 
eyeloHexenylacetophenone,  b.  p.  172 — 17S°/14  mm., 
df  1-04157,  1-55630  [oxime,  m.  p.  101 — 102°; 

methyl  derivative,  b.  p.  168— 170°/15  mm.,  d]8'5 
0-99896,  ttif5  1-54314,  semicarbazone,  m.  p.  191 — 192°; 
ethyl  derivative  (prepared  by  ethylation;  it  could 
not  be  prepared  by  the  action  of  magnesium  phenyl 
bromide  on  v.-cyclohexylidenebutyronitrile,  df  0-92283, 
»B  1-4S917,  obtained  by  ethylating  ethyl  a-cyano- 
cycfohexylideneacetate  and  treating  the  product  with 


sodium  ethoxide),  b.  p.  184 — 185°/19  mm.,  df  1-01155, 
?i.f  1-54077,  semicarbazone,  m.  p.  212°],  is  prepared  by 
condensation  of  cyclohexanone  and  acetophenone  in 
the  presence  of  sodium  ethoxide  and  also,  together 
with  diphenyl,  by  the  action  of  magnesium  phenyl 
bromide,  or,  better,  its  zinc  chloride  double  com¬ 
pound,  on  K-A1-cycZohexenylacetyl  chloride  or  cyclo- 
hexylideneacetyl  chloride.  The  semicarbazone  from 
either  source  has  m.  p.  94 — 115°,  120 — 121°,  and  the 
ketone  is  oxidised  by  ozone  to  an  aldehydic  oil, 
hydrolysable  to  benzoic  acid,  but  the  existence  of  the 
afl-phase  of  the  ketone  is  indicated  in  that  with  ethyl 
sodioacetoacetate  it  gives  a  compound,  C17H20O,  b.  p. 
210 — 220°/20  mm.,  m.  p.  69 — 70°  ( semicarbazone , 
m.  p.  219°),  which  is  regarded  as 

0H=<cIS>c<c§-cS>CH-  With 

ethoxide,  the  ketone  yields  a  substance,  C28H3202, 
m.  p.  201°  (considered  to  be  produced  by  condens¬ 
ation  of  the  ap-phase  with  the  sodio-derivative  of  the 
Py-phase),  which  noth  acetic  acid  gives  a  compound, 
C28H30O,  m.  p.  106°.  From  a-A1-cyc/opentcnylacetyl 
chloride  or  cycfopentylideneacetyl  chloride  is  prepared 
ct-A^cyelo pentenylacetophenone,  b.  p.  163 — 165°/16 
mm.,  df  1-04982,  nf  1-56437  ( semicarbazone ,  m.  p. 
157°;  ethyl  derivative,  b.  p.  162°/11  mm.,  d]8'5 1-01725, 
w’|f5 1-54191,  semicarbazone,  m.  p.  196-5°) ;  the  product 
of  its  condensation  with  ethyl  sodioacetoacetate  gives 
a  semicarbazone,  m.  p.  193°. 

Condensation  of  aeetophenone  with  pp-diethyl- 
acryl  chloride  yields  u.-phenyl-y-ethyl-AP-penten- 
u-one,  b.  p.  138°/8  mm.,  df  0-98638,  1-54353  (semi¬ 

carbazone,  m.  p.  90° ;  hydroxy lamine  yields  the 
oximino-oxime,  m.  p.  158°,  and  a  compound,  m.  p. 
101 — 102°).  Use  of  the  chloride  of  y-ethyl-Av- 
pentenoic  acid  yields  v.-phenyl-y-ctliyl-A't-penten-v.-one, 
b.  p.  146°/17  mm.,  df5  0-9S513,  njf6  1-53372.  These 
two  ketones  form  an  equilibrium  mixture  in  the 
presence  of  sodium  ethoxide.  With  ethyl  sodio¬ 
acetoacetate  both  give  the  same  product  (semi¬ 
carbazone,  m.  p.  178 — 179°).  All  the  four  ketones 
are  hydrolysed  on  boiling  with  acids  and  alkalis, 
yielding,  respectively,  cyclohexanone,  cycZopentanonc, 
and  diethyl  ketone,  together  with  acetophenone ; 
cycZohexenylacetone  undergoes  a  similar  fission. 
All  the  ketones  show  exaltation  of  the  molecular 
refraction,  and  resemble  closely  the  corresponding 
methyl  ketones.  F.  M.  Hamer. 

Piperitone.  VIII.  Condensation  of  piperitone 
■with  aldehydes.  J.  C.  Earl  and  J.  Read  (J.C.S., 
1926,  2072—2076;  cf.  ibid.,  1921,  119,  784).— 
Piperitone  condenses  with  anisaldehyde  in  alcoholic 
solution,  in  presence  of  sodium  ethoxide,  giving 
anisylidene-dX-piperHone,  m.  p.  98°,  rhombic  crystals, 
a  :  b  :  c=0-91900  :  1  :  0-82044.  Piper onylidene- dl- 

piperilone,  m.  p.  128°,  and  op ianylidene-dl-p iperito ne, 
m.  p.  157°  (calcium  salt  described),  are  similarly 
prepared.  Scdicylidene-dl-jhperitone,  m.  p.  177°, 
obtained  by  use  of  aqueous  sodium  hydroxide,  is 
reduced  by  zinc  dust  and  alkali  to  two  isomeric 
d?7M/dro-derivatives,  C17H2202.  The  aldehyde  con¬ 
densations  also  take  place,  to  a  small  extent,  in 
presence  of  hydrochloric  acid.  Since  benzylidene- 
piperitone  is  oxidised  by  potassium  permanganate 
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to  a- Zsopropy  lglutaric  acid,  it  is  concluded  that  con- 

r'.PT-T'PT-TPU  densation  of  piperitone  with  benz- 
O-UtL.Utiin  jj^ehyde  occurs  in  the  7-position  ; 

H2C/  ^CH  the  products  previously  described 

hA  .CO  ,T ,  (A-»  1924»  i.  301)  are  regarded 

'  \/  Co  as  7-benzylidene-dZ-piperitone  (I), 

CHPrs  7-bcnzyl-dZ-isomcnthone,  7-benzyl- 

dZ-isomenthol,  and  2-benzylidene-7-benzyl-cZZ-Zso- 
menthone.  F.  M.  Hamer. 

2>'-Methylchalkone  [p-tolyl  styryl  ketone]. 
Isomerism  of  the  cfs-cinnamic  acids.  C.  Wey- 
gand  and  A.  Matthes  (Annalen,  1926,  449,  29 — 62 ; 
cf.  Weygand,  A.,  1924,  i,  521). — The  m.  p.  previously 
given  for  a-  and  [3-forms  of  p-tolyl  styryl  ketone  are 
now  corrected  to  74 — 75-4°  (a)  and  55 — 56°  ((3).  A 
third  (y)  isomeride,  m.  p.  45°,  is  obtained  when  either 
is  heated  for  a  short  time  at  200°  and  rapidly  cooled. 
This  passes  spontaneously  into  the  (3-  or  a-form,  and 
is  extraordinarily  sensitive  to  traces  of  the  isomcrides. 

The  a-form  under  all  conditions  gives  only  a 
monopicrate,  m.  p.  99 — 100°;  (3  gives  the  same 

monopicrate,  but  only  after  about  30  min.  (con¬ 
version  into  a).  When  the  orange-yellow  solution 
of  a  or  (3  in  sulphuric  acid  is  diluted  with  water,  the 
]3-form  (not  a-  as  previously  reported)  is  precipitated, 
the  conversion  of  a  into  [3  taking  place  by  way  of  the 
halochromie  compound  >CO  ....  HX.  The  a-form 
exhibits  behaviour  which  varies  according  to  the 
previous  history — age,  heat  treatment,  vacuum  dis¬ 
tillation,  crystallisation,  etc. — and  may  give,  after 
molting,  a  stable  (3-form,  or  [3  quickly  changing  to 

a,  or  the  very  labile  y-form.  This  supports  the 
suggestion  (cf.  Schaum,  Schaeling,  and  Ivlausing, 
A.,  1916,  i,  405)  that  solid  solutions  of  two  kinds  of 
molecules  are  normally  obtained.  It  is  concluded 
that  polymorphism  is  a  special  case  in  the  relations 
of  a  pseudo-ternary  system. 

Phenyl  styryl  ketone  gives  under  all  conditions  a 
clipicratc,  m.  p.  97 — 98°.  Phenyl  p-metliylstyryl 
ketone,  m.  p.  96-5°,  and  p -lolyl  p- methylstyryl  ketone, 
m.  p.  127-5 — 129°  (from  p-methylacetophenone  and 
jw-tolualdchydc),  are  a-compounds  and  also  yield 
only  dipicratcs,  m.  p.  92 — 94°  and  101 — 102-5°, 
respectively.  p-Ethylphenyl  styryl  ketone,  m.  p. 
61 — 61-5°,  b.  p.  218 — 221°/11  mm.  (from  ji-ethyl- 
acetophenone,  b.  p.  116°/14  mm.,  and  benzaldehyde), 
is  a  (3-compound,  whilst  p-n -propylphenyl  styryl 
ketone,  m.  p.  46 — 47-1°  (from  p-propylacetoplienonc, 

b.  p.  140 — 142°/26  mm.),  is  a  y-compound;  neither 
forms  a  picrate. 

A  review  of  the  accumulated  data  on  the  isomeric 
■cis-triads  in  the  cases  of  cinnamic  acid,  p-tolyl  styryl 
ketone,  and  phenyl  [3-bromo-a-ethoxystyryl  ketone 
leads  to  the  conclusion  that  isomerism  may  result 
from  the  intermolecular  saturation  of  residual 
valencies  ( e.g .,  between  the  carbonyl  group  and  a 
benzene  nucleus)  in  different  ways.  C.  Hollins. 

Benzylbenzoin  [benzoylphenylbenzylcarbinol] . 

J.  Paschal  (Vila)  and  J.  Cerezo  (Anal.  Fis.  Quiin., 
1926,  24,  395—399;  cf.  A.,  1925,  i,  557).— Experi¬ 
mental  details  relating  to  a  previous  communication 
are  given.  Benzylbenzoin  acetate,  has  m.  p.  128 — 
129°.  G.  W.  Robinson. 


Catalytic  hydrogenation  of  the  carbonyl  group 
in  aromatic  compounds  under  pressure  in 
presence  of  copper.  I.  B.  Kubota  and  T. 
Hayashi  (Sci.  Papers  Inst.  Phys.  Chcm.  Res.,  1926, 
5, 1 — 6 ;  cf ,  this  vol.,  727). — Aromatic  ketones  undergo 
reduction  to  alcohols  when  treated  with  hydrogen 
under  pressure  in  presence  of  copper.  Benzil  at 
100°  and  76 — 92  atm.  when  so  treated  gives  benzoin, 
hydrobenzoin,  and  fsohydrobenzoin ;  benzoylacetone 
at  83°  gives  $-hydroxy-$-phenylethyl  methyl  ketone, 
b.  p.  134 — 136°/10  mm.,  phenylhydrazone,  m.  p.  120 — 
122°  (partial  decomp.),  and  a  small  quantity  of 
phenyl  (3-hydroxy-w-propyl  ketone,  whilst  at  105°  it 
gives  a-phenyl-w-butane-ay-diol.  Phthalic  anhydride 
at  120°  yields  “  hydrophthalyl-lactonic  acid  ”  (benzyl- 
phthalide-o-carboxylic  acid)  and  dihydroxyphthala n , 

CgH.j-C  qij j  q j 0 ,  a  colourless  liquid  giving  a 

dibenzoate.  B.  W.  Anderson. 


Hexoylresorcinol  [2:4-  dihydroxyphenyl 
j i -amyl  ketone]  and  some  of  its  derivatives. 
D.  Twiss  (J.  Ainer.  Chcm.  Soc.,  1926,  48,  2200— 
2212). — Hexoylresorcinol,  m.  p.  56 — 57°,  b.  p.  217 — 
21S°/14  mm.,  or  b.  p.  343 — 345°  (decomp.)  at  atmo¬ 
spheric  pressure  (cf.  Dohmc,  Cox,  and  Miller,  this 
vol.,  S3S),  is  obtained  by  boiling  ethyl  hexoate  with 
resorcinol  and  zinc  chloride.  The  following  deriv¬ 
atives  are  described  :  monomethyl  ether,  b.  p.  189— 
192°/12 — 13  mm.;  ( ?)  dimethyl  ether,  m.  p.  35 — 36°; 
oxime,  m.  p.  190 — 191°  (decomp.);  *p -nitrobenzoate, 
m.  p.  89 — 91°;  monoacetate,  b.  p.  213— 215°/14  mm.; 
diacetatc,  b.  p.  229 — 232°/13  mm.  (decomp.) ;  mono- 
nitro- derivative,  m.  p.  73 — 74°;  and  dibromo-denx- 
ativc,  m.  p.  102 — 103°.  Hexylresorcinol  (2  :  4-di- 
hydroxy-?i-hexylbenzene),  m.  p.  67 — 68°,  b.  p.  198 — 
200°/13 — 14  mm.,  or  b.  p.  333 — 335°  (decomp.)  at 
atmospheric  pressure,  is  obtained  by  reducing  hexoyl¬ 
resorcinol  with  amalgamated  zinc  and  hydrochloric 
acid.  The  dimethyl  ether,  b.  p.  164 — 165°/12  mm., 
and  diacetatc,  b.  p.  198 — 199°/15  mm.,  are  described. 
The  influence  of  the  keto-group  in  hexoylresorcinol 
is  shown  by  the  fact  that  this  compound  when 
methylated  with  methyl  iodide  or  sulphate  gives  only 
a  monomethyl  ether,  whilst  hexylresorcinol  readily 
gives  the  dimethyl  ether.  The  monomethyl  ether  is 
probably  2-hydroxy-4.-methoxyphenyl  n -amyl  ketone. 
Condensation  of  hexylresorcinol  with  ethyl  aceto- 
aoetate  in  presence  of  82%  sulphuric  acid  affords 
1  -hydroxy A-methyl-Q-he:cylcoumarin,  m.  p.  165°. 

F.  G.  Willson. 

Action  of  thionyl  chloride  on  hydroxyanthra- 
quinones.  III.  A.  Green  (J.C.S.,  1926,  2198 — 
2204;  cf.  A.,  1924,  i,  1080).— By  boiling  purpurin 
with  thionyl  chloride,  it  is  converted  into  1  :  2 -thionyl- 
purpurin,  m.  p.  211 — 213°,  which  is  rapidly  recon¬ 
verted  into  purpurin  by  the  action  of  moisture,  and 
with  boiling  acetic  acid  yields  2-acctylpurpurin. 
Anthrapurpurin  and  thionyl  chloride  give  1  :  2-lhionyl- 
1  -chlorolhionylanthrapurpurin,  m.  p.  179°  (dccomp.), 
converted  by  boiling  acetic  acid  into  2 -acetylanthra- 
purpurin,  m.  p.  296 — 298°  (decomp.),  by  benzoic 
acid  at  170°  into  2-benzoylan thrapurpuri n ,  m.  p.  203 — 
205°,  and  by  boiling  acetic  anhydride  into  triacetyl- 
anthrapurpurin,  m.  p.  225 — 227°.  Thionylhystazarin, 


1042 


BRITISH  CHEMICAL  ABSTRACTS . — A. 


in.  p.  200°,  when  boiled  with  acetic  acid,  reverts  to 
hystazarin,  and  with  boiling  acetic  anhydride  slowly 
yields  diacetylhystazarin,  m.  p.  211 — 213°.  2  :  3- 
Thionylanthragallol  with  acetic  acid  gives  anthra- 
gallol,  in.  p.  313 — 314°,  and  3-acetylanthragallol,  m.  p. 
210 — 212°,  and  by  its  regulated  interaction  with 
acetic  anhydride  gives  2  :  3-diacetylanthragallol,  m.  p. 
223 — 224°,  which  indicates  that  the  thionyl  group  is 
not  linked  to  the  1 -position  of  the  anthragallol 
nucleus.  Anthraquinone,  5-chloro-l-hydroxyanihra- 
quinone,  in.  p.  223 — 224°  (prepared  from  5-chloro- 
1-aminoanthraquinone)  ( acetyl  derivative,  m.  p.  205°), 
1-hydroxy-,  4-chloro-l-hydroxy-,  1  : 8-dihydroxy-, 
and  2-hydroxy-anthraquinone  do  not  react  with 
boiling  thionyl  chloride.  M.  p.  of  hydroxyanthra- 
quinones  and  their  acetyl  derivatives  are  tabulated. 

F.  M.  Hamer. 

Benzanthrone  derivatives  [from  a-naphthal- 
eneazobenzene-m-carboxylic  acids].  G.  Kali- 
sciier,  R.  Muller,  and  F.  Frister. — See  B.,  1920, 
735. 

Catalytic  hydrogenation  of  carone.  S.  N.  Iyer 
and  J.  L.  Simonsen  (J.C.S.,  1926,  2049—2052).— 
Wlien  carone  is  reduced  using  platinic  chloride  and 
hydrogen,  it  behaves  like  an  ap-unsaturated  ketone. 
After  the  absorption  of  1  mol.  of  hydrogen,  the  product 
consists  mainly  of  p-menthan-2-one,  whilst  on 
complete  reduction  (2  mols.  of  hydrogen)  p-menthane 
(in  small  quantity),  p-menthan-2-ol  [phenylurcthane, 
(carbamate),  m.  p.  107 — 108°],  and  Z-p-menthanc- 
2  :  8-diol  are  obtained.  R.  W.  West. 

Identity  of  uncineol  with  eudesmol.  A.  R. 
Penfold  (J.  Proc.  Roy.  Soc.  N.S.  Wales,  59,  124 — 
127). — The  stearoptene,  uncineol,  isolated  from  the 
essential  oil  of  Melaleuca  uncinata,  has  been  shown  to 
be  identical  with  eudesmol  contained  in  eucalyptus 
oils.  The  pure  substance  has  m.  p.  80-5 — 81°,  and 
after  fusion  m.  p.  82°,  b.  p.  155 — 156°/10  mm.,  [cxjjj 
-f  33-45°  in  chloroform ;  the  hydrochloride  has  m.  p. 
75 — 70°.  C.  J.  Still. 

Steric  hindrance  and  cis-trans- isomerism. 
II.  Borneol,  isoborneol,  and  their  esters.  G. 
Vavon  and  P.  Peignier  (Bull.  Soc.  chirn.,  1926,  [iv], 
'39,  924 — 942). — Camphor  is  hydrogenated  with 
difficulty  in  acetic  acid  using  platinum-black,  yielding 
90%  of  isoborneol.  This  is  then  further  dehydrated 
and  reduced  to  tsocamphane.  Comparative  measure¬ 
ments  show  that  bornyl  esters  are  more  readily 
formed  and  also  more  readily  hydrolysed  than  those 
of  t'soborneol.  Moreover,  borneol  reacts  more  readily 
with  magnesium  ethyl  bromide  than  does  isoborncol. 
The  lesser  reactivity  of  the  latter  must  be  due  to 
steric  hindrance,  and  this  fact,  together  with  its 
direct  formation  from  camphor,  indicate  that  iso- 
borneol  has  the  cis- configuration,  i.e.,  the  hydroxyl 
group  and  the  bridge  are  on  the  same  side  of  the 
cycZohexane  ring,  d -Bornyl  iso  valerate,  b.  p.  151 — 
152°/26  mm.,  [a]5V8 +36-7°,  d'f  0-94SG,  <  1-4605; 
l-isobornyl  isovalerate,  b.  p.  142 — 144°/1S  mm.,  [a]5,s 
— 56°,  d't  0-9523,  n™  1-462,  and  l-isobornyl  benzoate, 
b.  p.  185°/11  mm.  (corr.),  [a]578  —  78°,  d[e  1-057,  n'£ 
1-529,  are  described-  H.  E.  F.  Notton. 


Caryophyllene  alcohols  and  their  occurrence 
in  nature.  J.  M.  Robertson  (Nature,  1926,  118, 
156). — The  non-occurrence  of  caryophyllene  alcohol 
in  nature  is  not  surprising  in  view  of  the  observation 
(Henderson,  Robertson,  and  Kerr,  this  vol.,  298)  that 
in  its  preparation  from  caryophyllene  by  Wallach’s 
hydration  method  ring-closure  occurs  with  the 
irreversible  production  of  a  tricyclic  structure. 
Dicyclic  caryophyllol  (Zoc.  cit.),  however,  should  occur 
in  nature,  and  this  substance  may,  in  fact,  be  identical 
with  the  dicyclic  sesquiterpene  alcohol  obtained  from 
clove  stems  by  Scmmler  (A.,  1912,  i,  479). 

A.  A.  Eldridge. 

Styrylbenzopyrylium  salts.  VII.  Conversion 
of  7-methoxy-2  : 3-dimethylchromone  into 
styrylpyrylium  salts.  I.  M.  Heilbron  and  A. 
Zaki  (J.C.S.,  1926,  1902 — 1906).- — When  7-methoxy- 
2  :  3-dimethylchromone  is  treated  in  benzene  solution 
with  2  mols.  of  magnesium  phenyl  bromide,  it 
yields  7 -meihoxy-4-2)henyl-2  :  3- dimethylhenzopyrylium, 
chloride  (I)  ( ferrichloride ,  m.  p. 
114°;  ’perchlorate,  m.  p.  206°), 
qCMe  which  readily  condenses  with 
i  ?Xju-  aromatic  aldehydes  in  alcoholic 
CK  e  solution  to  yield  2-styrylbcnzo- 
(L)  L7W-i  pyrylium  salts  (cf.  Buck  and  Heil¬ 
bron,  ibid.,  1923, 123,2521).  The 
substitution  of  auxochromic  groups  in  the  phenyl 
group  in  position  4  has  a  decided  influence  on  the 
colour  of  the  salts.  The  following  compounds  are 
obtained  by  condensing  (I)  with  aldehydes  :  1-metlioxy- 
4  -  phenyl  -2  -  p  -  hydroxystyryl  -  3  -  methylbenzopyrylium 
chloride,  m.  p.  275°  (decomp.)  ( perchlorate  described) ; 
2-p-methoxystyryl  compound  ( ferrichloride  described) ; 
2-p-hydroxy-m-methoxystyryl  compound  ( ferrichloride 
described) ;  2-p-diviethylaminostyryl  compound  [ferri¬ 
chloride,  diperchlorate,  and  monoperchlorate  described). 
When  7-metkoxy-2  :  3-dimethylchromone  is  treated 
with  magnesium  p-anisyl  bromide,  it  yields  7 -methoxy- 
4-~p-anisyl-2  :  ?>-dijnethylbcnzopyrylium  chloride,  m.  p. 
160°  (ferrichloride  described),  whilst  with  magnesium 
p-dimethylaminophenyl  iodide  it  yields  1-methoxy- 
4 -p-dimethylaminophenyl-2  :  Z-dimethylbenzopyrylium 
chloride  (perchlorate  described).  The  4-p-anisyl 
chloride  condenses  with  aldehydes  in  manner  similar 
to  that  of  the  4-phcnyl  analogue,  and  thus  affords  : 
7 -metlioxy -4-  p-anisyl  -2-  p-hydroxystyryl  -3-methylbenzo- 
pyrylium  chloride  ( ferrichloride  described) ;  2-p -meth- 
oxystyryl  compound  (ferrichloride  described) ;  and 
2-p-dimethylaminostyryl  compound  ( ferrichloride ,  m.  p. 
125°).  R.  W.  West. 

Synthesis  of  pyrylium  salts  of  anthocyanidin 
type.  IX.  Hydroxyflavylium  salts.  A.  Robert¬ 
son  and  R.  Robinson  (J.C.S.,  1926,  1951 — 1959). — 
Condensation  of  salicylaldehyde  with  acetoveratrone 
yields  3  :  4- dimethoxyphenyl  2 -hydroxystyryl  ketone, 
m.  p.  150 — 151°,  which  is  readily  converted  into 
3'  :  4' -dimelhoxyflavylium  chloride  ( ferrichloride ,  m.  p. 
196 — 196-5°).  This  on  demethylation  yields  3' :  4'- 
dihydroxyflavylium  chloride,  which  gives  an  intense 
ferric  chloride  reaction.  (3-Resorcylaldehyde  con¬ 
denses  with  acetoveratrone  to  yield  7 -hydroxy -3' :  4'- 
dimethoxyflavylium  chloride  (ferrichloride,  m.  p.  182 — 
183°),  which  on  demethylation  yields  7:3':  41  -tri- 
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Tiydroxyflavylium  chloride  (but midin  chloride),  of 
which  the  alkali  reactions  resemble  those  of  meco- 
cyanin.  By  condensations  and  demethylation  of  the 
products,  the  following  compounds  are  obtained : 
from  salicylaldehyde  and  co-methoxyacetoveratrone, 
3:3':  4' - trimethoxyflavylium  ferrichloride,  in.  p.  173°, 
and  3:3':  4' -trihydroxyfiavylium  chloride  ;  from  orcyl- 
aldehyde  and  co-methoxyacetovcratronc,  1  -hydroxy - 
3:3':  4 ' - trimethoxy-o-methylflavyl i urn  ferrichloride, 
m.  p.  182 — 183°,  and  3:7:3':  4' -telrahydroxy-5- 
methylflavylium  chloride,  the  ferric  chloride  and  alkali 
reactions  of  which  resemble  those  of  cyanidin ;  from 
6  :  4'-dimethoxyflavylium  chloride  by  demethylation, 
6  :  4' -dihydroxyflavylium  chloride  ;  from  2-hydroxy-5- 
methoxybenzaldehyde  and  acetoveratrone,  6:3':  4'- 
trimethoxyflavylium  ferrichloride,  m.  p.  186°,  and 
6:3':  4,' -trihydroxyfiavylium  chloride  ;  from  2-liydroxy - 
5-methoxybenzaldehyde  and  oi-metlioxyacetovera- 
trone,  3:6:3':  4' -tetramethoxyflavylium  ferrichloride, 
m.  p.  198 — 199°,  and  3:6:3':  4' -tetrahydroxy- 
flavylium  chloride ;  from  o -vanillin  and  aceto¬ 
veratrone,  8:3':  4' -trimethoxyflavylium  ferrichloride, 
m.  p.  193 — 194°;  from  o-vanillin  and  co-methoxy- 
acetoveratrone,  3:8:3':  4' -tetramethoxyflavylium 
ferrichloride,  m.  p.  162 — 163°,  and  3:8:3':  4 ' -tetra- 
hydroxyflavylium  chloride. 

In  the  alkali  reaction,  hydroxyl  in  position  6  tends 
to  increase  the  intensity  and  stability  of  the  colour, 
whilst  hydroxyl  in  position  8  tends  towards  a  reverse 
effect.  It.  W.  West. 

Synthesis  of  pyrylium  salts  of  anthocyanidin 
type.  X.  Delphinidin  chloride  3-methyl  ether. 
E.  S.  Gatewood  and  R.  Robinson  (J.C.S.,  1926, 
1959 — 1967). — 2  :  4-Diacetoxy-co-methoxyaeetoplien- 
one  condenses  with  2:4:  6-triacetoxybenzaldchyde  in 
a  formic  acid  solution  of  hydrogen  chloride  yielding  a 
product  which  on  hydrolysis  gives  morinidin  chloride 
3-methyl  ether  (I).  Sodium  hydroxide  causes  con¬ 


densation  of  2-hydroxy-4  :  6-dimethoxybenzaldehyde 
with  3:4:  5-trimethoxyacetophenone,  m.  p.  76 — 77°, 
yielding  3:4:  5 - trimethoxy phenyl  2-hydroxy -4  :  6 -di- 
methoxystyryl  ketone,  m.  p.  151 — 152°,  which  is  readily 
converted  by  hydrochloric  acid  into  5:7:3':4':5'- 
pentamethoxyflavylium  chloride,  m.  p.  150°  ( ferri¬ 
chloride ,  m.  p.  199 — 201°,  perchlorate,  and  mercuri- 
chloride  described).  Demethylation  of  the  chloride 
using  phenol  and  hydriodic  acid  ultimately  yields 
7(or  5)  :  3'  :  4'  :  5 ' - tetrahydroxy- 5 (  or  7 )-methoxyjlavyl- 
ium  chloride. 

When  3:4:  5-triacetoxybenzoyl  chloride  reacts  in 
ether  solution  with  methyl  sodio-ay-dimethoxy- 
acetoacetate,  the  products  after  hydrolysis  with 
aqueous-alcoholic  potassium  hydroxide  may  be 
separated  by  extraction  first  with  ether  and  then  with 
butyl  alcohol.  The  ether-soluble  product  after 
acetylation  is  probably  3:4:  5-triacetoxy-a-methoxy- 
acelophenone,  m.  p.  132 — 133°,  but  it  will  not  condense 
with  triacetoxybenzaldehyde  to  give  a  flavylium  salt 


analogous  to  (I).  The  product  which  is  soluble  in 
butyl  alcohol  probably  contains  the  group 
(OH)3C6H2'CO-CH(OMe)-CO-R,  since  on  acetylation 
it  yields  an  oil  which  condenses  with  2:4:  6-tri- 
acetoxybenzaldehyde,  the  group  -COR  being  expelled, 
to  give  a  product  which  hydrolyses  to  5  :  7  :  3'  :  4'  :  5'- 
pentahydroxy-3-methoxyflavylium  chloride  (II).  This 
delphinidin  3-methyl  ether  (II)  is  not  identical  with 
either  myrtillidin  chloride  or  petunidin  chloride,  and 
one  of  the  possible  formulae  for  these  compounds  is 
thus  eliminated.  R.  W.  West. 


Synthesis  of  pyrylium  salts  of  anthocyanidin 
type.  XI.  Synthesis  of  peonidin  chloride. 
T.  J.  Nolan,  D.  D.  Pratt,  and  R.  Robinson  (J.C.S., 
1926,  1968 — 1971). — When  «-chloro-4-acotoxyaccto- 
phenone  is  boiled  with  alcoholic  potassium  acetate,  it 
yields  4-hydroxy -u-acetoxy acetophenone ,  m.  p.  127°, 
which  on  acetylation  yields  co  :  4-diaceloxyacetophenone, 
m.  p.  98°.  Hydrogen  chloride  in  formic  acid  solution 
causes  condensation  of  a  :  4-diacetoxyacetophenone 
with  2:4:  6-triacetoxybenzaldehyde,  and  the  product 
after  hydrolysis  gives  a  poor  yield  of  pelargonidin 
chloride,  (OH)2C6H2:C3HO(OH)-CGH4-OHjCl.  4- Hydr¬ 
oxy-  (Si-acetoxy  -  3  -  methoxy  - 
Cl  acetophenone,  m.  p.  110°, 

''rT  / — \  is  obtained  from  o>-chloro- 


HO 


OH  acetovanillonc  by  the 
action  of  alcoholic  potass¬ 
ium  acetate,  and  on 
acetylation  yields  «  :  4- 
diacetoxy-3-methoxy acetophenone,  m.  p.  73°.  Both 
these  acetoxy-derivatives  condense  with  2:4:  6-tri¬ 
acetoxybenzaldehyde,  yielding  products  which  give 
peonidin  chloride  (I)  after  hydrolysis. 

R,  W.  West. 


3-Hydroxytetrachlorofluoran  and  3  : 4-di- 
hydroxytetrachlorofluoran  and  some  of  their 
derivatives.  W.  R.  Orndorfe  and  C.  H.  Johnson 
(J.  Amer.  Chern.  Soc.,  1926,  48,  2221— 2230).— Con¬ 
densation  of  resorcinol  with  o-hydroxybenzoyltetra- 
ehlorobenzoic  acid  (cf..this  vol.,  290)  in  tetrachloro- 
ethane  in  presence  of  stannic  chloride  at  120 — 125° 
affords  letrachloro-3-hydroxyfluoran  (I),  m.  p.  not 
below  300°  [monoammonium  salt,  red-brown,  m.  p. 
277 — 280°  (decomp.);  monosodium  salt,  orange-red; 
m.  p.  not  below  300°  ;  barium  salt  (3H20),  orange-red, 
decomp,  above  300°  (anhydrous) ;  monoacetate,  in.  p. 
198 — 200°;  monobenzoale,  m.  p.  248 — 249°].  Bromin- 
ation  in  glacial  acetic  acid  affords  tetrachloro-2  : 4-di- 
bromo-3-hydroxyfluoran,  m.  p.  not  below  300°  [mono- 


O 


CBCi4<^o>0 


O 


OH 


(n.; 


lH 
CcC14-C02H 


acetate,  (  +  1C0H6),  m.  p.  290 — 292°],  whilst  reduction 
with  zinc  and  acetic  acid  yields  tetrachloro-3-hydroxy- 
hydrofluoranic  acid,  (II),  m.  p.  257 — 258°  (cf.  Meyer 
and  Hoffmeyer,  A.,  1892,  1228)  (monoacetate,  m.  p. 
187 — 188°).  Substitution  of  pyrogallol  for  resorcinol 


1044 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


in  the  above  condensation  affords  tetrachloro- 3  : 4- 
dihydroxyfluoran,  m.  p.  not  below  300°  [monosodium 
and  disodium  salts,  in.  p.  not  below  300°;  mono- 
benzoate ,  m.  p.  238 — 240°;  dibenzoate,  m.  p.  140° 
(+0-5C6H6),  m.  p.  220°].  Bromination  in  acetic  acid 
yields  tetrachloro-2-bromo-d  :  4-dihydroxyfluoran,  m.  p. 
not  below  300°  [diacetate  (+0-5C6H6),  in.  p.  268 — 
270°  (decomp.).  Whilst  tetrachlorohydroxyfluoran 
docs  not  absorb  dry  ammonia,  its  dibromo-derivative 
absorbs  1  mol.,  tetrachlorodihydroxyfhioran  absorbs 
1-22  rnols.,  and  its  bromo-derivative  absorbs  2-74 
mols.,  the  salts  being  orange-yellow,  dark  brown,  and 
bluish-black,  respectively.  F.  G.  Willson. 

Thiophen  series.  XIX.  Thiophen-eucaine-yl 
and  some  other  thiophen  derivatives.  W.  Stein- 
kopf  and  W.  Oiise  (Annalen,  1926,  448,  205 — 210). — 
Analogues  of  cucaine-A,  stovaine,  and  benzoylquinine 
are  prepared  by  the  usual  methods  with  the  sub¬ 
stitution  of  2-thienoyl  (thiophen-2-carboxyl)  chloride 
for  benzoyl  chloride. 

4-Hydroxy-2  :  2  :  6  : 6-tetramethylpiperidine-4-carb- 
oxylic  acid  (D.R.-P.  91121,  91122)  has  m.  p.  340 — 
343°,  not  285°  as  given  in  the  patents.  The  methyl 
ester  hydrochloride,  when  heated  with  2-thienoyl 
chloride  at  145 — 155°,  yields  methyl  d-thienoyhxy- 
2:2:6:  G-tetramethylpiperidineA-carboxylate,  m.  p. 
91 — 92°  [ hydrochloride ,  m.  p.  272 — 273°;  chloro¬ 
platinate,  m.  p.  234 — 235°  (decomp.)],  from  which  by' 
methylation  with  methyl  iodide  “  thiophen-eucaine-A,” 
m.  p.  123°  [hydrochloride,  m.  p.  219 — 220°  (decomp.) ; 
chloroplatinate,  m.  p.  239°  (decomp.)],  was  obtained. 
By  thienoylation  of  a-dimethylamino-3-methylbutan- 
B-ol,  “  thiophen- stovaine,” 

C4H3S*C02'CMeEt-CH2'NMe2  ( hydrochloride ,  m.  p. 
188°;  chloroplatinate,  m.  p.  153°;  picrate,  m.  p.  122°), 
is  obtained.  2-Thienoylquinine  (cf.  benzoylquinine, 
D.R.-P.  178172,  178173),  m.  p.  133°,  [a]]!'5  -11-4° 

(i chloroplatinate ,  decomp.  240°),  and  2-thienoyl-p- 
phenetidine,  m.  p.  172°,  arc  also  described. 

C.  Hollins. 

Action  of  organo-magnesium  compounds  on 
nitriles.  a-Aminonitriles.  M.  Velghe  (Bull.  Soc. 
chim.  Belg.,  1926,  35,  229—234 ;  cf.  A.,  1925,  i,  23).— 
Tertiary  a-amino-nitriles  react  with  organo-magnesium 
compounds  by  exchanging  the  nitrile  group  for  the 
radical  of  the  magnesium  compound.  Thus  magnes¬ 
ium  methyl,  ethyl,  and  propyl  bromides  act  on 
a-piperidino-a-methylpropionitrile  to  produce,  respect¬ 
ively  :  l-aa-dimethylethylpiperidine,  CMe3-NC5H10, 
b.  p.  166°,  df  0-S465,  tif  1-4532  [chloroplatinate,  m.  p. 
235°  (decomp.)] ;  1  - aa-dimethylprop yip iperidine,  b.  p. 
188°,  df  0-8608,  wf  1-4593;  and  1  -au-dimethylbutyl- 
: piperidine ,  b.  p.  205—207°,  df  0-8517,  nf  1-4592, 
'[chloroplatinate,  m.  p.  221°  (decomp.)].  Magnesium 
methyl  bromide  acts  on  a-dimethylamino-a-methyl- 
propionitrile  with  production  of  ethane  and  | ly-tetra- 
meihyldiamino-^y-dimethylbutane,  b.  p.  149° ;  mag¬ 
nesium  ethyl  bromide  yields  the  same  substance,  and 
when  the  reaction  is  conducted  at  a  low  temperature 
and  with  high  dilution,  a  little  $-dimethylamino- p- 
m  ethyl-butane,  b.  p.  117—118°,  is  formed;  whilst  with 
magnesium  propyl  bromide  the  corresponding  (3-di- 
methylaniino-Pj-methylpentane,  b.  p.  138 — 139°,  df 


0-7950  [chloroplatinate,  m.  p.  230°  (decomp.)],  is  the 
main  product  of  reaction.  G.  M.  Bennett. 

Piperidine  derivatives.  II.  3-Carbethoxy-l- 
aIkyl-4-piperidyl  benzoates.  III.  3-Carbethoxy- 
l-aLkyl-4-piperidyl  p-aminobenzoates.  S.  M. 
McElvain  (J.  Amer.  Chem.  Soc.,  1926,  48,  2179 — 
2185, 2239—2242 ;  cf.  A.,  1924,  i,  985).— The  following 
alkyl- (3  (3  '-dicarbethoxydiethylamines, 
R-N(GH2-CHo,C02Et)2,  were  prepared  by  condens¬ 
ation  of  the  appropriate  primary  amines  with  ethyl 
S-bromopropionate  and  silver  oxide  in  alcoholic 
solution  (yields  65 — 75%)  :  ethyl-,  b.  p.  126 — 12S°/2 
mm.,  df„  1-0058,  nf,  1-4385;  n -propyl-,  b.  p.  132 — 
134° /2  mm.,  df,  0-9951,  nf  1-4393 ;  iso propyl-,  b.  p. 
128— 130°/2  mm.,  d.f  0-9960,  nf  1-4388 ;  n -butyl-,  b.  p. 
154 — 156°/2  mm.,  d*  0-9804,  nf  1-4400;  isobutyl-, 
b.  p.  153— 156°/2  mm.,  df  0-9766,  nf  1-4384;  sec.- 
butyl-,  b.  p.  145 — 148°/2  mm.,  df  0-9861,  nf,  1-4415 ; 
n -amyl-,  b.  p.  164 — 16S°/2  mm.,  df,  0-9669,  nf  1-4375  ; 
and  isoamyl-fifi’-dicarbethozydiethylamine,  b.  p.  160 — 
164°/2  mm.,  df  0-9689,  nf  1-4370.  Treatment  of  the 
above  tertiary  amines  with  sodium  in  boiling  xylene 
affords  the  corresponding  3-carbethoxy-l-alkyl-4- 
piperidones,  which  were  isolated  as  the  following 
hydrochlorides  :  ethyl-,  m.  p.  143 — 145°,  n -propyl-, 
m.  p.  13S — 140°;  iso propijl-,  m.  p.  144 — 146°; 
n -butyl-,  m.  p.  127 — 129° ;  iso  butyl-,  m.  p.  124 — 126°  ; 
sec. -butyl-,  non-crystalline ;  n -amyl-,  m.  p.  141 — 143°; 
and  3-carbethoxyisoamylA-p>iperidone  hydrochloride, 
m.  p.  153 — 155°.  When  reduced  with  hydrogen  in 
presence  of  platinum  oxide,  the  above  hydrochlorides 
yield  the  corresponding  4-hydroxy-3-carbethoxy-l- 
alkylpiperidines,  of  which  only  the  ethyl-,  b.  p.  130 — 
132°/2  mm.,  df]  1-0754,  tif  1-4712  ( benzoate  hydro¬ 
chloride,  m.  p.  214 — 216°),  n -propyl-,  b.  p.  132 — 133°/2 
mm.,  df  1-0502,  nf  1-4680  ( benzoate  hydrochloride, 
m.  p.  208 — 210°),  and  ^-hydroxy-Z-carbethoxtpsopropyl- 
piperidine,  b.  p.  128 — 130°/2  mm.,  df  1-0522,  nf,  1-4695 
[benzoate  hydrobromide,  m.  p.  161 — 162°),  could  be 
purified  by  distillation,  the  remainder  being  isolated  as 
the  following  benzoate  salts  :  n-butyl-,  benzoate  hydro- 
bromide,  m.  p.  194 — 196° ;  and  hydrochloride,  m.  p. 
175 — 177°;  iso  butyl-,  hydrochloride,  m.  p.  177 — 179°; 
sec  .-butyl-,  hydrobromide,  m.  p.  162 — 164°;  n -amyl-, 
hydrochloride,  m.  p.  164 — 166°;  and  4,-benzoxy-3-carb- 
ethoxyisoamylpiperidine  hydrochloride,  m.  p.  179 — 
181°.  These  salts  have  marked  local  aneesthetic 
action,  the  effect  of  which  increases,  whilst  the 
toxicity  decreases,  with  increase  in  size  of  the  alkyl 
radical  attached  to  the  nitrogen  atom.  The  amyl 
derivatives  possess  greater  anoesthetic  power  than 
cocaine,  and  show  only  about  one  thirtieth  of  its 
toxicity.  Aqueous  solutions  of  the  salts  are  acid,  and 
cause  irritation  and  hyperamiia. 

III.  The  following  3-carbethoxy-l- alkyl- 4 -p iperidyl 
p-nitrobenzoate  hydrochlorides  were  prepared  as  de¬ 
scribed  for  the  corresponding  benzoates  :  methyl-, 
m.  p.  193 — 195°;  ethyl-,  m.  p.  214 — 216°;  n -propyl-, 
m.  p.  206 — 208°;  iso propyl-,  m.  p.  203 — 205°; 
n-butyl-,  m.  p.  192 — 194°;  isobutyl-,  m.  p.  204 — 206°; 
and  S-carbelhoxyisoamyl-i-jnperidyl  p-nitrobenzoate 
hydrochloride,  m.  p.  167 — 169°.  On  reduction  with 
hydrogen  in  alcohol  in  presence  of  platinum  oxide 
catalyst,  these  are  converted  into  the  corresponding 
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3  -  carbethoxy  - 1  -  alkyl  -  4  -  piperidyl  p-aminobenzoates, 
which  were  isolated  as  the  dihydrochlorides  :  methyl-, 
m.  p.  190 — 192°;  ethyl-,  m.  p.  204 — 206° ;  n -propyl-, 
m.  p.  221 — 223°;  iso propyl-,  m.  p.  196 — 198°; 
n -butyl-,  m.  p.  22S — 230° ;  isobutyl-,  m.  p.  230 — 232°; 
and  3-carbethoxyisoamyl-4--piperidyl  p-aminobenzoaie 
dihydrochloride,  m.  p.  213 — 215°.  Whilst  the  effect 
of  the  size  of  the  alkyl  group  on  the  anaesthetic  power 
and  toxicity  in  this  series  is  the  same  as  that  observed 
among  the  corresponding  benzoates,  the  toxicities 
of  the  p-aminobenzoates  arc  markedly  higher  than 
those  of  the  benzoates.  Solutions  of  the  mono  hydro¬ 
chlorides,  however,  in  which  form  the  ^-amino- 
benzoates  were  administered,-  are  neutral,  and  do 
not  cause  irritation  and  hypersemia.  The  isoamyl 
derivative  has  about  21  times  the  anaesthetic  power, 
and  one  fourth  tho  toxicity,  of  cocaine. 

F.  G.  Willson. 


Derivatives  of  1-benzyltetrahydro/soquinoline. 
R.  Robinson  and  H.  West  (J.C.S.,  1926,  1985 — 
1987). — By  gradually  adding  anhydrocotamine-2  ;  4- 
dinitrotoluene  to  a  cold  mixture  of  stannous  chloride, 

j-itt  tt  /vttt  \  tin,  acetic  acid,  and 
YM2-GGH3(JNli2)  -  - 

MeO  CH 


h,c<: 


•NMe 

CH, 


(!•) 


m.  p.  211°;  a 
be  obtained), 
treated  with 


hydrochloric  acid, 
reduction  is  effected, 
yielding  anhydro- 
colarnine  -2:4  -di  - 
aminotoluene  (I), 
m.  p.  119°  (i diacetyl 
monoacetyl  derivative 
When  2:3:  4-trinitro- 
a  solution  of  sodium 


derivative, 
could  not 
toluene  is 

methoxide  in  methyl  alcohol,  it  yields  2  : 4- 
dinilro-3-melhoxy toluene,  m.  p.  86°,  which  condenses 
with  cotarnine,  yielding  anhydrocotarnine-2 :  i-di- 
nitr  o-3 -methoxy  toluene,  m.  p.  136°  ( hydrochloride 

described).  Hydrastinine  condenses  readily  with 
2:4:  6-trinitrotoluene,  yielding  anhydrohydrastinine- 
2:4:  6- trinitrotoluene ,  m.  p.  143°  (decomp.)  ( hydro¬ 
chloride  described).  R.  W.  West. 


Manufacture  of  derivatives  [saturated  or  un- 
saturated  dialkylamides]  of  pyridine-3-carb- 
oxylic  acid.  Soc.  of  Chem.  Ind.  in  Basle. — See 
B.,  1926,  720. 


Tryptophan-aldehyde  reaction.  III.  Reaction 
of  tryptophan  with  formaldehyde  and  with 
p-dimethylaminobenzald  ehyde .  E.  Komm  (Z. 
physiol.  Chem.,  1926,  156,  35—60;  cf.  A.,  1923,  ii, 
194;  1925,  ii,  164;  this  vol.,  959). — Optimum  con¬ 
ditions  for  detection  and  determination  of  tryptophan 
by  means  of  formaldehyde  and  p-dimethylamino- 
benzaldehyde  are  investigated.  To  5  c.c.  of  the 
tryptophan  solution  are  added  5  c.c.  of  10%  hydro¬ 
chloric  acid  containing  0-1065  mg.  of  formaldehyde ; 
10  c.c.  of  concentrated  sulphuric  acid  are  run  in 
below  the  mixture,  and  on  cautiously  mixing  the 
two  layers,  a  bluish  to  reddish- violet  coloration  results, 
reaching  a  maximum  intensity  after  5  days  or  on 
adding  a  trace  of  an  oxidant.  Reduction  or  further 
oxidation  destroys  the  colour,  which  is  also  very 
sensitive  to  variations  in  the  proportion  of  formalde¬ 
hyde.  More  stable  is  the  deep  blue  coloration  given 
by  p-dimethylaminobonzaldehyde  (2  c.c.  of  trypto¬ 


phan  solution;  2  c.c.  of  0-25%  p-dimethylamino- 
benzaldehyde  in  10%  hydrochloric  acid;  6  c.c.  of 
10%  hydrochloric  acid ;  10  c.c.  of  concentrated 

sulphuric  acid),  which  is  equally  specific  for  trypto¬ 
phan,  though  less  sensitive  (detecting  1  in  125,000). 
The  single  tone  of  the  coloration  is  an  advantage. 
The  colour  is  destroyed  by  reduction  or  further 
oxidation.  Certain  proline  derivatives  accelerate 
the  development  of  the  colour  in  both  cases. 

C.  Hollins. 

[Quinoline  derivatives  from]  2-amino-3-metb- 
oxybenzaldehyde.  J.  Troger  and  S.  Gero  (J.  pr. 
Chem.,  1926,  [ii],  113,  293—308 ;  cf.  this  vol.,  68). 
— When  treated  with  excess  of  acetone  in  alcoholic 
solution  in  presence  of  a  trace  of  alkali,  2-amino-3- 
methoxybenzaldeliyde  affords  8-mcthoxy-2-methyl- 
quinoline  (cf.  Doebner  and  Miller,  A.,  1884,  1373) 
[ chloroaurate ,  brown,  m.  p.  153°  (decomp.)].  Aceto¬ 
phenone  affords  similarly  8-methoxy-2-phenyl- 
quinoline  [chloroplatinale  (4-2H.,0),  decomp.  195 — • 
197°],  which,  on  reduction  with  tin  find  hydrochloric 
acid,  yields  %-methoxy-2-phenyl- 1  :  2  :  3  :  4 -tetrahydro- 
quinoline,  m.  p.  58°  ( benzoyl  derivative,  m.  p.  104°). 

2- Amino-3-methoxjrbenzaldehyde  and  phenylaceto- 
nitrile  afford  analogously  2  -  am  ino- B-meth  oxy- 3  -  phenyl - 
quinoline,  m.  p.  222°  (I)  [ hydrochloride ,  m.  p.  238° 
(decomp.);  mercuric  chloride  double  salt,  decomp, 
when  heated ;  chloroaurate,  cherry -red],  which,  on 
reduction,  yields  % -methoxy- 3 -phenyl - 1  :  2  :  3  :  4 -tetra- 
hydroquinoline,  (II),  m.  p.  61°  ( benzoyl  derivative, 
m.  p.  100°)  (cf.  Troger  and  Ungar,  this  vol.,  524). 
Condensation  of.(I)  with  benzyl  chloride  in  presence 
of  alcoholic  sodium  ethoxide  affords  2-dibenzylamino - 
B-methoxy-S-phenylquinoline,  m.  p.  183°,  which  also 
yields  (II)  on  reduction,  together  with  dibenzylaminc. 
Treatment  of  (I)  with  nitrous  acid  affords  2-hydroxy- 
B-methoxy-B-phemjlqui noline,  m.  p.  191°.  2-Amino- 

3- methoxybenzaldehydc  condenses  with  ethyl  cyano- 
acctate  in  presence  of  pyridine,  with  formation  of 
3  -  cyano-2  -  hydroxy -B  -  methoxy  qu  i  noline,  m.  p.  252 — 
253°  (decomp.).  The  latter  appears  to  be  reduced 
without  the  cyano-group  being  affected,  but  a  reduc¬ 
tion  product  could  not  be  identified.  Hydrolysis 
of  the  cyano-derivative  with  alkali  affords  2 -hydroxy- 
8-mclh oxycjii incline- 3 - m rboxylic  acid ,  m.  p.  not  below 
295°  (disilver  salt).  Condensation  of  2-amino-3- 
methoxybenzaldehyde  with  barbituric  acid  in  aqueous 
alcoholic  solution  affords  S) -methoxy -2  :  4 -diketo- 
1:2:3:  4,-tetrahydro-l  :  3  :  10-naphthtriazine  [2  :  4 -di- 
hydroxy-Q-methoxy-1  :  3  :  10 -najrhthtriazine]  (III),  m.  p. 

273 — 276°,  which  yields  mono- 
sodium  and  monosilver  salts,  and 
a  monobenzoyl  derivative,  m.  p. 
242 — 243°.  When  heated  with 
aqueous  sodium  hydroxide  at 
200°,  (III)  yields  the  above  2-hydr- 
oxy  -  8  -  methoxyquinoline  -  3  -  carb  - 
oxylic  acid.  Condensation  of  2-amino-3-methoxy- 
benzaldchyde  with  malonic  acid  (more  rapidly  in 
presence  of  pyridine)  also  yields  this  carboxylic  acid. 

F.  G.  Willson. 

Preparation  of  hydantoins.  H.  Biltz  and  K. 
Slotta  (J.  pr.  Chem.,  1926,  [ii],  113,  233—267).— 
Hydantoin,  and  its  1-  and  5-derivatives,  can  be 
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conveniently  prepared  by  the  action  of  potassium 
cyanate  on  aminoacetonitrilcs  (hydrochlorides  or 
sulphates)  (cf.  Zelinsky  and  Stadnikov,  A.,  1908, 
i,  607)  with  subsequent  ring  closure  from  the  resulting 
hydantoie  acid  nitrile  by  hydrolysis  Math  concen¬ 
trated  hydrochloric  acid,  the  complete  synthesis 
being  represented  bv  the  scheme 
RR'CO+NH2R''-MsTaCN  — >  CRR'(CN);NHR"  — > 

CRR'(CN)-NR"-CO-NH,  ->9RR'~RR/'.  Metliyl- 

COISiH-CO 

encaminoacctonitrile  is  converted  by  alcohol  and 
sulphuric  acid  into  aminoacetonitrile  sulphate.  The 
latter,  when  treated  with  aqueous  potassium  cyanatc 
after  half-neutralising  with  aqueous  sodium  carbonate, 
strong  illumination  being  avoided,  with  subsequent 
hydrolysis  with  hydrochloric  acid,  aifords  175  g.  of 
hydantoin  (m.  p.  207 — 210°)  per  kg.  of  formalin. 
3-Alkylhydantoins  can  be  readily  prepared  by 
direct  alkylation.  Syntheses  of  a  number  of  typical 
hydantoins  are  described,  in  the  course  of  which  the 
following  compounds  were  prepared :  a-aminoiso- 
butyronitrile,  b.  p.  55 — 60°/20  mm.  (hydrochloride, 
decomp.  175°)  (cf.  Gulewitsch  and  Wasmus,  A., 
1906,  i,  409) ;  a-aminofsobutyric  acid  hydrochloride, 
decomp.  236 — 237°  (cf.  Tiemann  and  Eriedliindor, 
A.,  1882,  56);  cc-cyanoisopropylcarbamide,  m.  p.  157°; 
a-aminomethylethylacetonitrile,  b.  p.  68°/14  mm.,  72°/ 
20  mm.,  d  0-9  ( hydrochloride ,  decomp.  110 — 115°) ; 
ureidomethylethylacetonitrile.m.p.  142- — 143° ;  5-metliyl- 
5 - ethy Ihy dantoin ,  m.  p.  149°  (cf.  Einhorn,  D.R.-P. 
289248) ;  a-aminodiethylacetonitrile,  b.  p.  78°/'12  mm., 
81°/15  mm.  ( hydrochloride ,  decomp.  155°  after  sinter¬ 
ing  at  140°) ;  ureidodiethylacetoniirile,  m.  p.  255° 
(decomp.) ;  a-methylaminoacetonilrile  hydrochloride, 
m.  p.  104°  (cf.  Heimrod,  A.,  1914,  i,  327) ;  N-a-cya?io- 
melhyl-'N-methylcarbamide,  dccomp.  212°  after  becom¬ 
ing  brown  at  180°;  a.-melhylaminohobutyronitrile, 
b.  p.  59°/20  mm.  ( hydrochloride ,  decomp.  196°) ; 
'N-a.-cyanoisojnopyl-'N-melhylcarbamide,  decomp.  305° ; 
1:5:  5-trimethylhydantoin ;  1:3:5:  5-tetramelhyl- 

hydantoin,  m.  p.  85°;  a-ethylaminoacetonilrile  hydro¬ 
chloride,  decomp.  150 — 160°  after  sintering  at  125° 
(cf.  Knoevenagol  and  Mercklin,  A.,  1904,  i,  981) ; 
TS-cyanoviethyl-'N-elhylcarbamide,  decomp.  208°  after 
darkening  from  175° ;  1-ethylhydantoin,  m.  p.  103 — 
104°  (cf.  Biltz,  Marwitzky,  and  Heyn,  A.,.  1921,  i, 
607);  3-methyl-l-ethylhyda?itoin,  m.  p.  93°,  b.  p. 
278°;  a.-ethylaminoisobutyronitrile,  b.  p.  70 — 80°/ 
20  mm.  ( hydrochloride ,  decomp.  110°);  N -a-cya?w- 
i&oprojtyl-ldl-ethylcarbamide,  decomp.  295 — 297°;  and 
5  :  5-dimethyl-l-ethylhydantoin,  m.  p.  138 — 139°. 
When  boiled  with  acetic  anhydride,  5  :  5-dimethyl- 
hydantoin  affords  l-aceiyl-5 :  5-dimethylhydantoin, 
m.  p.  192°,  which,  on  treatment  with  diazomethane, 
yields  l-acetyl-3  :  5  :  5-trimethylhy dantoin,  m.  p.  99 — 
100°.  l-Nitro-3  :  5  :  5-trimethylhydantoin,  m.  p.  115 — 
116°,  is  obtained  by  nitrating  trimethylhydantoin  or 
methylation  of  l-nitro-5  :  5-dimethylhydantoin  (cf. 
Eranchimont  and  Klobbie,  A.,  1889,  125).  Chlorin¬ 
ation  of  5  :  6-dimethylhydantoin  in  aqueous  solution 
affords  1  :  Z-dickloro-5  :  5-dimethylhydantoin,  m,  p. 
132°,  which  loses  chlorine  on  treatment  with  alcohol 
or  aqueous  potassium  iodide.  3-Bhenylhydantoins 
are  obtained  by  treating  nitriles  of  a-amino-acids 
with  phenylcarbim  ide  in  anhydrous  benzene,  with 


subsequent  hydrolysis  of  the  resulting  W'-phenyl-W- 
cyanoalkylcarbamides.  N'  -  Phenyl  -  N  -  methyl  -  N  -  a  - 
cyanoisopropylcarbamide,  m.  p.  118 — 120°,  and 
3-phenyl-l  :  5  :  5-trimethylhydanloin,  m.  p.  98 — 100°, 
are  described.  1-Arylhydantoins  are  obtained  by 
treating  arylaminoacetic  acids  (cf.  Hausdorfer,  A., 
1S89,  1013)  with  potassium  cyanate,  and  subsequent 
ring  closure  with  hydrochloric  acid.  1-Phenyl- 
hydantoin  ( potassium  salt,  decomp.  370 — 378°)  (cf. 
Sehwebel,  A.,  1878,  301)  affords,  on  treatment  with 
diazomethanc  and  acetic  anhydride,  respectively, 
l-phenyl-3-methylhy dantoin,  m.  p.  185°,  and  1-phenyl- 
3-acelylhy dantoin,  m.  p.  145 — 146°.  1-Anisylhydan- 
toin,  m.  p.  201°  (cf.  Erericlis  and  Breustedt,  A.,  1903, 
i,  16),  1-anisyl- 3-acelylhydanto in,  m.  p.  172°,  and 
l-anisyl-3-methylhydantoin,  m.  p.  194°,  are  described. 
Treatment  of  aminoacetonitrile  sulphate  with  phenyl- 
carbimidc  affords  phenylhydantoic  acid,  which,  on 
treatment  with  hydrocliloric  acid,  yields  3-phenyl- 
hydantoin,  m.  p.  168°  (cf.  Mouneyrat,  A.,  1900,  i, 
644).  E.  G.  Willson. 

Alloxanic  acid.  H.  Biltz  and  E.  Lachmann  (J. 
pr.  Chem.,  1926,  [ii],  113,  309—332;  cf.  A.,  1921, 
i,  617). — Esters  of  alloxanic  acid  are  conveniently 
prepared  by  saturating  a  paste  of  barium  alloxanate 
in  the  appropriate  anhydrous  alcohol  with  hydrogen 
chloride,  air  being  excluded  and  vigorous  agitation 
applied.  By  prolonging  the  time  of  reaction,  adding 
fresh  alcohol  and  re-saturating  with  hydrogen  chloride, 
and  finally  raising  the  temperature  to  30—40°,  ether- 
esters  can  be  obtained.  Ethyl  5-ethoxyhydantoi?i-5- 
carboxrylate  has  m.  p.  84 — 86°.  Alloxanic  amides  are 
readily  obtained  by  treatment  of  ethyl  alloxanate 
with  amines  at  low'  temperatures.  5-Hydroxyhydan- 
toylmethylamide  is  stable  only  as  the  monoalcoliolate, 
decomp.  145 — 146°,  or  the  monohydrate,  decomp. 
162 — 163°.  The  corresponding  ethylamide,  decomp. 
136°,  and  anilide,  m.  p.  99 — 105°,  are  described. 
Treatment  of  methyl  alloxanate  with  ethereal  diazo¬ 
methane  affords  methyl  5-methoxy-l  :  3-dimethyl  - 
hydantoin-5-carboxylate,  m.  p.  72°  (cf.  Biltz  and 
Billow,  A.,  1921,  i,  609).  Amides  of  5-ethoxy- 
hydantoic  acid  are  obtained  from  the  esters  as  above. 
5  -Ethoxyhydanioyl-metliylamide,  m.  p.  111°,  and 
-ethylamide,  decomp.  136 — 137°,  are  described.  When 
boiled  with  w'ater,  ethyl  5-ethoxyhydantoin-5-carb- 
oxylate  yields  5-ethoxyhydantoin-5-carboxylic  acid, 
stable  only  as  the  dihydrate,  m.  p.  54°,  or  mono - 
hydrate,  m.  p.  90 — 91°.  5- M ethoxy liydantoylanilide 

has  m.  p.  134°.  Treatment  of  ethyl  4-mcthylimino- 
5-ethoxy-l-methylhydantoylcarbamate  (cf.  Biltz 
and  Damm,  A.,  1914,  i,  1095)  with  hot  aqueous 
methylamine  affords  4=-methylimino -5 -ethoxy -1-methyl- 
hydanioylmethylamide,  m.  p.  257 — 258°  ( acetyl  deriv¬ 
ative,  m.  p.  168°).  The  corresponding  ethylamide, 
m.  p.  224 — 225°  ( acetyl  derivative,  m.  p.  163 — 164°), 
is  described.  Treatment  of  ethyl  5-ethoxy-  1-mcthyl- 
hydantoylcarbamate  with  aqueous  ethylamine  or 
methylamine  affords  5-ethoxy-l-methylhydantoin- 
carboxylamide  (cf.  Biltz  and  Damm,  loc.  cit.), 
rvhilst  alcoholic  hydrogen  chloride  yields  similarly 
ethyl  5-ethoxy-l-methylhydantoincarboxylate,  m.  p. 
82 — 83°.  Methyl  alcohol  and  hydrogen  chloride 
yield  similarly  methyl  5-methoxy-l-methylhydantoin- 
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carboxylate.  5 -Ethox ij- 1  -m ethylhydantoyl-amide,  m.p. 
206 — 207°  (3-acetyl  derivative,  m.  p.  136 — 137°), 
-metliylamide  (cf.  Biltz,  A.,  1910,  i,  523)  (3-acetyl 
derivative,  m.  p.  Ill — 112°),  and  -ethylamide,  in.  p. 
131 — 132°  (  +  1H20),  or  m.  p.  101 — 102°  (anhydrous), 
were  prepared  from  the  corresponding  ethyl  ester. 

F.  G.  Willson. 

Salts  of  alloxanic  acid.  Systematic  study  of 
hydrates.  H.  Biltz  and  F.  Lachmann  (J.  pr. 
Cliem.,  1926,  [ii],  113,  333 — 347). — Barium  alloxanate 
crystallises  from  aqueous  solution  at  below  35°  as 
the  pentahydrale  (cf.  Liebig  and  Wohler,  Annalen, 
1838,  26,  296).  Under  reduced  pressure,  this  rapidly 
loses  water  at  80°,  with  formation  of  a  hemihydrate, 
which  is  then  dehydrated'  more  slowly.  A  tetra- 
hydrate  is  obtained  by  drying  the  pontahydrate  over 
calcium  chloride.  Strontium  alloxanate  forms  a 
pentahydrale,  and  also  a  sesquihydrate,  whilst  normal 
calcium  alloxanate  forms  a  pentahydrate  (cf .  Schlieper, 
ibid.,  1845,  55,  275)  and  a  hemihydrate.  Calcium 
hydrogen  alloxanate  forms  a  hexahydrate  (cf. 
Staedeler,  ibid.,  1856,  97,  120)  and  a  monohydrate. 
Normal  potassium  alloxanate  crystallises  only  with 
2-5H20,  whilst  potassium  hydrogen  alloxanate  is 
anhydrous.  It  is  pointed  out  that  dehydration  of 
the  most  highly  hydrated  salt  in  a  vacuum,  and 
subsequent  plotting  of  a  time-deliydration  curve, 
will  not  necessarily  give  evidence  of  the  existence  of 
intermediate  hydrates,  for  the  identification  of  which 
exhaustive  equilibrium  measurements  in  salt-hydrate- 
water-vapour  systems  are  required. 

F.  G.  Willson. 

Compounds  of  amino-acids  with  piperazines. 
E.  Abderhalden  and  Kohl-Ec.ger  (Z.  physiol. 
Chcm.,  1926,  156,  128 — 143). — 2  :  5-Dimethylpipcr- 
azine  is  obtained  from  its  tartrate  (Bayer’s  “  Lycetol  ”) 
by  shaking  with  chloroform  and  alkali.  Peptides  are 
prepared  from  it  by  condensation  with  suitable 
halogenated  acid  halides,  followed  by  treatment  with 
alcoholic  ammonia  etc. 

1  :  4  -  Di  -  dl  -  a  -  bromoisocapronyl  -2  :  5-dimethylpiper¬ 
azine  (1  :  4:-di-dl-a.-bromo-y-methylvaleroyl-2  :  5 -di- 
methylpiperazine),  m.  p.  186° ;  1  :  &-di-d\-leucyl-2  :  5- 
dimethylpiperazine,  m.  p.  134 — -135°  [ hydrobromide , 
m.  p.  298 — 299°  (decomp.)] ;  1  :  4-di(chloroacelyl)- 

dileucyl-2  :  5-dimethylpiperazine,  m.  p.  243 — 244° 
(decomp.) ;  1  :  4-diglycyldileucyl-2  :  5 -dimethylpiper- 

azine,  m.  p.  205°  [hydrochloride,  m.  p.  235 — 237° 
(decomp.)] ;  1  :  4-di-(a-bromopro2nonyl)dileticyl-2  :  5- 

dimethylpiperazine,  m.  p.  260°  (decomp.) ;  1  : 4-di- 
dlanyldileucyl- 2  :  5-dimethylpiperazine,  m.  p.  215 — 
216°  (hydrobromide,  m.  p.  255 — 256°). 

1  :  4-I)i(chloroacetyl)-2  :  5-dimethylpiperazine,  m.  p. 
14S° ;  1  :  4-diglycyl-2  :  5-dimethylpiperazine,  oily 

[ hydrochloride ,  m.  p.  282°  (decomp.)];  1  : 4-di-(ct- 
hromopropionyl)diglycyl-2  :  5-dimethylpiperazine,  m.  p. 
180 — 1S2°  (decomp.) ;  1  :  4-dialanyldiglycyl-2  :  5-di- 

methylpiperazme,  oily  [hydrobromide,  m.  p.  265 — 269° 
(decomp.)]. 

1  :  4-dl-Diglycyldiloucyl-2  :  5-dimethylpiperazine  is 
not  fermented  by  macerated  yeast- extract,  whilst 
df-leucylglycinc  is  easily  attacked  under  the  same 
conditions.  C.  Hollins. 


Reaction  of  certain  diazosulphonates  derived 
from  p-naphthol-l-sulphonic  acid  leading  to  the 
preparation  of  phthalazine,  phthalazone,  and 
phthalimidine  derivatives.  F.  M.  Rowe,  (Miss) 
E.  Levin,  A.  C.  Burns,  J.  S.  H.  Davies,  and  W. 
Tepper  (J.  Soc.  Dyers  Col.,  1926,  42,  242 — 24S). — 
See  this  vol.,  625. 

Indigo  dye.  S.  N.  Gupta. — See  B.,  1926,  736. 

Benzisooxazole  [indoxazen].  H.  Lindemann 
and  H.  Thiele  (Annalen,  1926,  449,  63 — 81 ;  cf. 
Lindemann  and  Miihlhaus,  this  vol.,  80). — 2-Chloro- 
5-nitrobenzakloxime  is  converted  by  boiling  alcoholic 
alkali  into  5-nitro-2-hydroxybenzonitrile,  m.  p.  190°, 
which  is  also  prepared  by  nitration  of  o-hydroxy- 
benzonitrile,  or  by  the  action  of  alcoholic  alkali  on 
4-nitrobenzisooxazole ;  intermediate  formation  of  the 
nitrobenzisooxazole  from  chloronitrobenzaldoxime 
could  not  be  demonstrated. 

5-Nitro-2-hydroxybenzonitrile,  heated  at  its  m.  p., 
yields  2:4:  6-frf-(5' -nitro-2' -hydroxyphenyl)-!  :  3  :  5- 
triazine,  m.  p.  above  340°.  2:4:  6- Tri-(3' :  5 '-di- 
bromo-2' -hydroxyphenyl)-!  :  3  :  5 -triazine,  m.  p.  above 
300°,  is  similarly  obtained  from  3 ;  5-dibromo-2- 
hydroxybenzonitrile. 

3  :  5 -Dibromosalicylaldoximc,  m.  p.  21S — -220°  (di- 
acetyl  derivative,  m.  p.  150°),  could  not  bo  anhydrised 
to  dibromobenztsooxazole,  but  when  heated  with 
acetic  anhydride  gave  3  :  H-dibromo-2-acetoxybenzo- 
nitrile,  m.  p.  85 — S7°,  the  corresponding  hydroxy- 
compound  being  formed  by  heating  the  monoacetyl 
derivative,  m.  p.  146°,  above  its  m.  p.  In  the  case  of 
salicylaldoxime  monoacetate,  m.  p.  75°,  however, 
benzisooxazole  itself,  b.  p.  82 — 83°/14  mm.,  df  1*  172, 
is  readily  obtained  by  distillation  in  a  vacuum  at 
120 — 130°  (oil-bath  temperature).  With  less  pre¬ 
caution,  the  isomeric  o-hydroxybenzonitrile  results. 
The  properties  of  benzisooxazole  are  in  agreement  with 
those  of  Conduche’s  product  (A.,  1908,  i,  154). 

1- Nitrobcnzisooxazole,  m.  p.  126°,  obtained  by  direct 
nitration,  is  converted  above  its  m.  p.  into  5-nitro- 

2- hydroxybenzonitrile.  2-Methylbenzisooxazole,  b.  p. 
92-5°/ll  nun.,  df  1-1247,  prepared  by  heating 
2-hydroxyacetophenoneoxime  monoacetate,  m.  p. 
146°,  gives  on  nitration  4:-nitro-2-methylbenzisooxazole, 
m.  p.  128°,  and  an  isomeric  mitro-compound,  m.  p. 
250°.  4:-Amino-2-methylbenzisooxazole,  m.  p.  105° 
(hydrochloride,  sulphate,  and  acetyl  derivative,  m.  p. 
156°,  described),  obtained  by  reduction  -with  stannous 
chloride,  diazotised  and  coupled  with  (3-naphthol, 
gives  a  dye.  From  the  monoacetate,  m.  p.  114°,  of 
2-hydroxy-5-methylacctophenoneoxime,  m.  p.  145°, 
there  is  obtained  2  :  d-dimethylbenzisooxazole,  b.  p. 
116°/13  mm.,  df  1-0949,  which  gives  on  nitration 
G-nitro-2  :  i-dimethylbenziaooxazole,  m.  p.  72°. 

C.  Hollins. 

Manufacturing  thiazoles.  L.  B.  Sebrell  and 
C.  W.  Bedford.— -See  B.,  1926,  771. 

Quinone  vat  dye.  R.  Heez. — See  B.,  1926,  735. 

Benzoylecgonine  ester.  E.  Poulson. — See  B., 
1926,  771. 

Conessine.  D.  D.  Kanga,  P.  R.  Ayyar,  and 
J.  L.  Simonsen  (J.C.S.,  1926,  2123 — 2127). — When  an 
aqueous  solution  of  conessine  dimethiodide  is  treated 
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with  silver  oxide  and  the  solution  evaporated  first  on 
the  water-bath  and  then  under  diminished  pressure  at 
200°,  an  oil  is  obtained  from  which  apo conessine, 
C22II33N,  in.  p.  68-5°  ( hydrochloride ,  hydrobromide, 
hydrogen  sulphate,  in.  p.  107 — 108°,  pier  ale,  m.  p.  110 — 
1110,  melkiodide,  m.  p.  283 — 285°),  may  be  isolated. 
Conessine,  m.  p.  125°,  reacts  vigorously  with  methyl 
sulphate,  yielding  a  dimethosulphate,  m.  p.  240 — 242°, 
and  an  oil  which  on  treatment  with  aqueous  potassium 
hydroxide  yielded  a  substance,  m.  p.  253 — 254° 
['pier ate,  m.  p.  256°  (dccomp.)].  When  heated  with 
aqueous  potassium  hydroxide,  conessine  dimctlio- 
sulphate  yields  a  hygroscopic  base,  C2BH14N2  \di- 
picrata,  m.  p.  258 — 259°  (decomp.),  and  dimethiodide 
described],  Conessine  reacts  with  mercuric  acetate  in 
acetic  acid  solution  to  give  a  base  (needles). 

R.  W.  West. 


Synthetical  experiments  in  the  phenanthrene 
group  of  alkaloids.  I.  R.  Robinson  and  J. 
Shtnoda  (J.C.S.,  1926,  1987 — 1995). — The  authors 
give  the  name  “  laudaline  ”  to  1 -hydroxy-6  :  7-di- 
methoxy-2-methyl-l  :  2  :  3  :  4-tetrahydro2Soquinoline 
(cf.  Pyman,  ibid.,  1909,  95,  1266). 


Laudalinium  chloride  condenses  with  2  :  4-dinitro-3- 
methoxytoluenc  in  the  presence  of  sodium  methoxide, 
yielding  anhydrolaudalme  -2:4-  dinitro  -  3  -  methoxy- 
toluene  (I),  m.  p.  Ill — 112°  [hydrochloride  described), 
which  can  be  reduced  to  either  anhydrolaudaline- 
2  :  ‘i-diamino-S-imtlioxytoluenc  ( diliydrocliloride ,  m.  p. 
236 — 237°)  or  anhydrolaudaline-2-7iitro-4:-amino-3- 
methoxytoluene,  m.  p.  145°.  Acetic  anhydride  converts 
the  nitro-amine  into  the  acetyl  derivative,  m.  p.  151°, 
and  a  substance,  C2BH3309N3,  m.  p.  194°.  The  acetyl 
derivative  is  reduced  by  hydrogen  and  palladous 
chloride  to  anhydrolaudaline-2-amino-4:-acetamido-3- 
methoxytoluene,  m.  p.  110°  (picratc,  m.  p.  168 — 169°), 
which  after  diazotisation  and  treatment  with  copper 
powder  yields  dehydroanhydrolandaline-i-acetamido- 
3-methoxytoluenc  melhiodidc  (II),  m.  p.  210°  (decomp.). 

The  structure  of  the  nitro-amine  (see  above)  is 
brought  out  by  its  conversion  into  (II)  and  further 
by  analogy  from  the  following  experiments  :  Anliydro- 
cotamine-2  :  4-dinitro-3-metlioxytoluene  is  reduced 
by  stannous  chloride,  yielding  anhydrocotarnine-2- 
nifroA-amino-2-meihoxytoluene,  m.  p.  184°  ( acetyl 
derivative,  m.  p.  134°),  which  is  oxidised  by  potassium 
permanganate  to  i-nitro-i-acetamido-H-methoxy benzoic 
acid,  in.  p.  228 — 229°.  This  acid  is  also  obtained  by 
the  oxidation  of  2-nitro-S-methoxy-p-acetotoluidide,  . 
m.  p.  108  109°,  prepared  from  2-nitro-3-methozy-'p- 

toluidine  (hydrochloride,  m.  p.  205°),  which  is  obtained 
by  the  action  of  hydrogen  sulphide  on  2  : 4-dinitro- 
3-metlioxytoluene  and  yields  2-nitro-m-tolyl  methyl 
ether  on  deamination. 


t.soapoMorphinc  dimethyl  ether  (cf.  Robinson  and 
Robinson,  ibid. ,  1914,  105,  1456)  combines  readily 
with  methyl  sulphate  to  give  isoapo??iorp7mie  dimethyl 
ether  methosulphate,  m.  p.  246°,  which  is  converted  by 
boiling  aqueous  sodium  hydroxide  into  6 : 7 -di- 
m  ethoxy- 1  -  ( $-dhneihylaminoclhyl)phenanthrene, 
CMH7(OMe)2-CH2-CH2-NMe2,  m.  p.  Ill0'  (hydro¬ 
chloride  and  methiodide  described).  R.  W.  West. 

Ferricyanide  reaction  of  potassium  morphine. 
R.  A.  Beretevide  (Rev.  Fac.  Cien.  Quim.,  1925,  3, 
89 — 123). — In  the  oxidation  of  morphine  by  potassium 
ferricyanide  in  the  presence  of  potassium  hydroxide, 
time  of  contact  has  only  a  slight  effect.  The  amount 
of  potassium  ferricyanide  reduced  is,  however, 
increased  by  heating,  and  also  by  increasing  the 
proportion  of  potassium  ferricyanide  to  morphine. 
Reduction  is  greater  in  alkaline  than  in  neutral 
solution.  The  reaction  does  not  appear  to  take  place 
in  definite  molecular  proportions. 

G.  W.  Robinson. 

Reactions  of  certain  nitroso-derivatives  with 
alkaloids.  E.  Navarro  (Anal.  Fis.  Quim.,  1926, 
24,  413 — 419). — The  author  has  studied  the  reactions 
of  the  principal  alkaloids  with  nitrosoresorcinol, 
nitrosopliloroglucinol,  nitrosopyrogallol,  and  sodium 
diliydroxynaphthalenedisulphonate.  The  colorations 
and  precipitates  obtained  are  not  sufficiently  dis¬ 
tinctive  for  these  reactions  to  be  used  for  the 
characterisation  of  alkaloids.  G.  W.  Robinson. 

Manufacture  of  salts  of  cinchona  alkaloids. — 
See  B.,  1926,  769. 

Preparation  of  derivatives  of  aromatic  arseno- 
compounds  and  their  complex  metal  com¬ 
pounds.  Farbw.  vorm.  Meister,  Lijcius,  und 
Bruning. — Sec  B.,  1926,  769. 

Derivatives  of  ethyl  p-aceto-a-methylsuccinate ; 
constitution  of  hsematoporphyrin.  W.  Kuster, 

H.  Maurer,  and  A.  Palm. — See  this  vol.,  1024. 

Coproporphyrin  synthesis  by  means  of  yeast. 
0.  Sohomm  (Z.  physiol.  Chcm.,  1926,  156,  159 — 160). 
—Polemical  against  Fischer  and  Hilger  (this  vol., 
189,  324,  544).  C.  Hollins. 

Occurrence  and  detection  of  copratin  and 
copratoporphyrin.  IV.  O.  Schumm  and  E.  Mer- 
tens  (Z.  physiol.  Clicm.,  1926,  156,  61 — 67 ;  cf.  this 
vol.,  87,  538,  751). — The  11011-identity  of  copro¬ 
porphyrin,  copratoporphyrin,  and  hsemateric  acid 
(a-luematoporpliyroidin)  is  established  by  spectro¬ 
scopic  examination  in  dilute  etlier-acetic  acid 
solution,  in  25%  hydrochloric  acid,  in  98%  sulphuric 
acid,  and  in  the  presence  of  bromine,  by  the  hydro¬ 
chloric  acid  number,  and  by  spectra  of  the  methyl 

esters,  and  of  complex  iron  and  copper  compounds. 
During  flcsli-free  dieting,  copratin  predominates  over 
hsematin.  C.  Hollins. 

Decomposition  of  soya-bean  protein.  I.  De¬ 
composition  by  hydrochloric  acid.  II.  Decom¬ 
position  by  sulphuric  acid.  M.  Mashino  (J.  Soc. 
Chem.  Ind.  Japan,  1926,  29,  179—186,  187—190).— 

I.  Soya  beans  from  four  diSerent  sources  were  treated 
with  light  petroleum  and  the  resulting  proteins  decom¬ 
posed  by  hydrochloric  acid.  With  38’5%  acid  at  100° 
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9-1 — 9-7%  of  ammoniacal  nitrogen  (calculated  on 
total  nitrogen)  was  obtained  after  30  min.  treat¬ 
ment  and  67-4 — 68-9%  of  amino-nitrogen  after 
12  Ins. ;  20%  acid  yielded  at  100°  about  10%  of 
ammoniacal  nitrogen  after  30  min.  and  about  02%  of 
amino-nitrogen  after  12  hrs.,  and  at  40°  9-4%  of 
ammoniacal  nitrogen  after  38 — 48  krs.  and  9-7% 
of  amino-nitrogen  after  48  hrs.  About  1%  of 
ammoniacal  nitrogen  and  4-3%  of  amino-nitrogen  were 
formed  by  0-4%  acid  at  40°  after  48  hrs. 

II.  Sulphuric  acid  (20%)  yielded  8 — 9%  of 
ammoniacal  nitrogen  after  l — 1  hr.  and  9 — 10%  after 
2 — 12  hrs.,  and  52 — 54%  of  amino-nitrogen. 

K.  Kashima. 

Heat  coagulation  of  egg-albumin.  H.  Mastin 
and  H.  G.  Rees  (Bioehom.  J.,  1926,  20,  759 — 762). — 
Wu  and  Wu’s  observation  (A.,  1925,  i,  1110)  that 
tyrosine  is  eliminated  when  albumin  is  coagulated  by 
heat  is  not  confirmed.  A  reducing  substance, 
probably  containing  a  thiol  group,  is  liberated  in  the 
filtrate  when  an  albumin  is  precipitated  by  sodium 
tungstate  or  colloidal  ferric  hydroxide. 

S.  S.  Zilva. 

Isolation  of  some  hitherto  undescribed  pro¬ 
ducts  of  hydrolysis  of  proteins.  III.  S.  B. 
Sohryver  and  H.  W.  Boston  (Proc.  Roy.  Soc., 
1926,  B,  100,  360 — 367). — A  re-examination  of  the 
basic  fraction  obtained  by  the  hydrolysis  of  the 
proteins  of  the  castor  bean  and  of  oats,  using  the 
technique  previously  described  (cf.  A.,  1925,  i,  794), 
showed  that  the  cold-water-soluble  carbamates  on 
decomposition  yield  a  solution  which  contains  a 
fraction  precipitable  with  phosphotungstic  acid. 
This  fraction  on  purification  yields  a  base,  C8H503N3, 
-which  has  been  named  “  protoctine  ”  (“  C8-base  ”). 
It  chars  at  220°,  is  very  soluble  in  water  (M  found, 
192),  readily  soluble  in  alcohol  (wherein  it  differs  from 
all  other  known  basic  hydrolysis  products),  and 
insoluble  in  ether.  It  is  precipitated  from  solution 
by  mercuric  chloride  and  barium  hydroxide,  but  not 
by  silver  nitrate  and  alkali.  Its  solutions  decolorise 
acid  permanganate  and  give  a  scries  of  colour 
reactions  with  diazobenzenesulphonic  acid  differing 
rather  in  degree  than  in  kind  from  those  obtainable 
with  histidine.  With  bromine  water,  a  flocculent 
yellow  precipitate  is  obtained,  which  is  destroyed  on 
warming,  the  solution  becoming  colourless.  The 
hydrochloride ;  nitrate  (amorphous) ;  chloroaurate, 
golden  -  brown  needles ;  chloroplatinale,  yellow 
needles;  picrale,  decomp.  205—210°;  dibenzoyl 
derivative,  m.  p.  109°;  phenylcarbimide  derivative, 
O15H20O4N4,  m.  p.  130°;  and  the  phenylhydantoin, 
m.  p.  148°,  are  described.  Beyond  the  fact  that  the 
molecule  contains  one  amino-,  one  carboxyl,  and  one 
hydroxyl  group,  its  constitution  is  unknown.  It  is 
suggested,  however,  that  the  other  two  nitrogen 
atoms  are  in  the  form  of  some  basic  functioning  group 
similar  to  the  glyoxaline  ring.  W.  Robson. 

Enzymic  proteolysis.  I.  Structure  of  clupein. 
E.  Waedschmidt-Leitz,  A.  Schaefner,  and  W. 
Grassmann  (Z,  physiol.  Chem.,  1926,  156,  68 — 98). — 
An  improved  method  for  the  separation  of  the 
pancreatic  proteases  has  yielded  erepsin,  trypsin,  and 
“  trypsin-kinase  ”  (i.e.,  trypsin  activated  by  the 
3  x 


presence  of  enterokinase).  These  individual  enzymes, 
and  also  papain  in  the  form  of  its  hydrogen  cyanide 
compound,  are  employed  for  the  fractional  hydrolysis 
of  clupein,  the  progress  being  followed  by  determin¬ 
ations  of  carboxyl  and  amino-groups.  Throughout 
the  hydrolysis  sensibly  equivalent  amounts  of 
carboxyl  and  amino-groups  are  liberated ;  hence  the 
process  consists  essentially  in  the  fission  of  amide 
(peptide)  linkings.  It  follows  further  that  in  clupein 
the  NH  group  of  proline  (not  determinable  by  the 
method  adopted)  is  not  set  free  during  this  fission, 
and  that  the  guanidine  group  of  arginine  is  not 
concerned  in  the  peptide  linkings.  O.  Hollins. 

Enzymic  proteolysis.  II.  Enzymic  hydrolysis 
of  casein.  E.  Waldschmidt-Leitz  and  E.  Simons 
(Z.  physiol.  Chem.,  1926,  156,  99 — 113 ;  cf.  preceding 
abstract). — The  products  of  peptic  hydrolysis  of 
casein  are  further  hydrolysed  by  trypsin-kinase,  and 
these  again  by  intestinal  erepsin.  Trypsin  alone  is 
only  half  as  effective,  and  further  hydrolysis  is  pro¬ 
duced  on  addition  of  enterokinase  or  of  yeast-erepsin. 
The  pepsin-peptone  from  casein,  unlike  that  from 
egg-albumin,  is  hydrolysed  to  some  extent  by  erepsin. 
The  product  of  exhaustive  hydrolysis  of  casein  by 
trypsin-kinase  is  still  not  completely  hydrolysed 
after  successive  treatment  with  pepsin,  trypsin- 
kinase,  and  erepsin,  or  with  erepsin  and  pepsin. 
The  method  used  in  following  these  hydrolyses  is 
determination  of  carboxylic  acidity  by  titration  in 
alcoholic  solution  with  0’2A7-potassium  hydroxide. 

C.  Hollins. 

Potentiometric  determination  of  aromatic 
nitroso-  and  nitro-compounds  by  means  of 
titanous  chloride.  E.  Dachselt  (Z.  anal.  Chem., 
1926,  68,  404 — 410). — The  determination  is  carried 
out  by  direct  titration  at  50 — 80°,  compounds  insoluble 
in  water  being  dissolved  in  alcohol.  The  break  in 
the  curve  is  satisfactory,  but  is  much  more  pro¬ 
nounced  in  presence  of  sodium  potassium  tartrate, 
which  also  renders  the  colour  change  sharp. 

S.  I.  Levy. 

Use  of  acetic  anhydride  in  Zeisel’s  method  for 
the  determination  of  methoxyl  groups.  M. 
Nierenstein  (Analyst,  1926,  51,  456). — The  use  of 
acetic  anhydride  in  connexion  with  Zeisel’s  method 
is  again  deprecated,  since  besides  formation  of  some 
acetyl  iodide  which  distils  into  the  silver  nitrate 
solution,  acetic  anhydride  and  hydriodic  acid  by 
themselves  yield  weighable  quantities  of  silver 
iodide  (confirmed  by  their  nearly  quantitative  con¬ 
version  on  keeping  for  10 — 11  years). 

D.  G.  Hewer. 

Gasometric  determination  of  primary  arom¬ 
atic  amines.  P.  Grigorjev  (Z.  anal.  Chem.,  1926, 
69,  47 — 50). — The  aqueous  solution  of  the  amine 
sulphate  containing  0-1 — 0-2  g.  of  amine  is  mixed 
with  a  slight  excess  of  dilute  sulphuric  acid,  cooled 
in  ice-water,  and  treated  with  a  solution  of  sodium 
nitrite  added  slowly  from  a  burette  until  the  solution, 
turns  iodide-starch  paper  blue.  The  liquid  is  trans¬ 
ferred  to  a  nitrometer  and  a  solution  of  ferrous 
sulphate  in  sulphuric  acid  is  added,  whereby  the 
diazo-compound  is  decomposed  with  evolution  of 
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nitrogen.  After  2 — 3  min.,  the  contents  of  the 
tube  are  agitated  to  complete  the  reaction  and  to 
absorb  the  greater  part  of  the  nitric  oxide,  formed 
simultaneously,  in  the  ferrous  sulphate  solution. 
The  gas  is  measured  after  cooling  and  finally  trans¬ 
ferred  to  a  gas  burette  filled  with  sodium  sulphite 
solution,  whereby  the  last  traces  of  nitric  oxide  are 
removed.  The  volume  of  the  nitrogen  remaining, 
after  correction,  indicates  the  amount  of  amine 
present.  A.  It.  Powell. 

Gravimetric  determination  of  benzidine  and 
its  analogues  and  new  complex  salts  of  these 
bases.  W.  Herzog  (Chem.-Ztg.,  1926,  50,  642 — 
643). — Benzidine  mercurichloride  (cf.  Spacu,  Bui. 
Soc.  Stiinte  Cluj,  2,  137  etc.)  is  so  insoluble  in  water 
or  dilute  acetic  acid  that  benzidine  can  be  gravi- 
metrically  determined  by  precipitation  with  mercuric 
chloride.  The  solution  must  contain  no  free  mineral 
acid.  The  precipitate  is  dried  to  constant  weight 
without  heat.  Benzidine  mcrcuribromide, 
C12H12N2,HgBr2,  the  iodide,  and  o -tolidine  mercuri- 
chloride,  bromide,  and  iodide  are  described.  Mercury 
is  quantitatively  precipitated  by  excess  of  benzidine 
acetate.  W.  A.  Silvester. 

Colorimetric  determination  of  tyrosine,  trypto¬ 
phan,  and  cystine  in  proteins.  II.  J.  M.  Looney 
(J.  Biol.  Chem.,  1926,  69,  519 — 538). — A  reply  is 
made  to  the  criticisms  of  Fiirth  (A.,  1924,  ii,  575) 
and  Kraus  [ibid.,  1925,  ii,  448)  of  the  method  of 
Folin  and  Looney  (ibid.,  1922,  ii,  539)  for  the  deter¬ 


mination  of  the  above  amino-acids,  and  further 
results  are  brought  forward  in  support  of  the  latter 
method;  it  is  pointed  out  that  the  results  obtained 
by  this  method  are  in  good  agreement  with  the 
mol.  wts.  of  the  proteins  concerned,  as  estimated  by 
Cohn  (ibid.,  1925,  ii,  641).  The  recent  method  of 
Ilanko  (this  vol.,  633)  for  the  determination  of 
tyrosine  is  criticised  on  the  ground  that  this  author 
has  neglected  the  simultaneous  precipitation  of 
tryptophan  and  cystine  under  the  conditions  he 
employs.  C.  R.  Harington. 

Marquis’ reagent  and  bydroxydimorphine.  A. 
Leulier  and  R.  Dubreuil  (Compt.  rend.  Soc.  Biol., 
1925,  93,  1313 — 1314;  from  Chem.  Zentr.,  1926, 
I,  1865). — Addition  of  1  drop  of  Marquis’  reagent 
(1  c.c.  of  concentrated  sulphuric  acid -pi  drop  of 
formaldehyde)  to  a  small  quantity  of  hydroxydi- 
morphine  previously  moistened  with  hydrogen  per¬ 
oxide  produces  a  green  colour.  In  the  absence  of 
hydrogen  peroxide,  barium  dioxide,  etc.,  a  dirty 
reddish-brown  colour  is  obtained.  Excess  of  hydrogen 
peroxide  must  be  avoided.  The  reaction  is  specific. 

J.  S.  Carter. 

Crystallisation  by  inoculation  in  micro- 
chemistry.  N.  Schoorl  (Mikrochem.,  1926,  4, 
103 — 108). — When  the  precipitant  contains  traces  of 
the  crystalline  alkaloid,  the  precipitation  of  quinidine 
by  sodium  hydrogen  carbonate  and  of  atropine  by 
sodium  carbonate  always  leads  to  crystalline  deposits. 

J.  S.  Carter. 


Biochemistry. 


Transport  of  oxygen  and  carbon  dioxide  by 
bloods  containing  hsemocyanin.  A.  C.  Redfleld, 
T.  Coolidge,  and  A.  L.  Hurd  (J.  Biol.  Chem.,  1926, 
69,  475 — 509). — Investigation  of  a  number  of  differ¬ 
ent  species  shows  that,  whilst  each  hsemocyanin  has 
its  own  individual  properties,  the  general  physico¬ 
chemical  behaviour  of  all  the  blood  pigments,  in  the 
transport  of  oxygen  and  carbon  dioxide,  is  the  same, 
and  is  similar  to  that  of  haemoglobin.  In  the  case 
of  certain  hiemocyanins,  the  pigment  differs  from 
haemoglobin  in  having  its  greatest  affinity  for  oxygen 
at  high  tensions  of  carbon  dioxide. 

C.  R.  Harington. 

So-called  oxygen  content  of  methsemoglobin. 
J.  B.  Conant  and  N.  D.  Scott  (J.  Biol.  Chem.,  1926, 
69,  575 — 587). — Whilst  the  experimental  observ¬ 
ations  of  Nicloux  (this  vol.,  191)  regarding  the  oxygen 
content  of  methcemoglobin  are  confirmed,  his  deduc¬ 
tions  are  criticised  on  the  ground  that  (1)  in  the 
titration  with  sodium-  hyposulphite  he  neglected  the 
difference  between  the  titration  of  oxyhaemoglobin, 
where,  owing  to  the  presence  of  free  oxygen,  form¬ 
ation  of  hydrogen  peroxide  can  take  place,  and  that 
of  methsemoglobin,  where  this  is  not  the  case ;  (2)  that 
under  the  conditions  employed  by  him  for  the  oxid¬ 
ation  of  carboxyhaemoglobin  the  reaction  was  incom¬ 
plete  ;  (3)  that  in  his  experiments  on  the  oxidation 


of  oxyhsemoglobin  he  used  twice  the  amount  of 
ferricyanide  necessary  to  liberate  the  oxygen,  hence 
obtaining  a  fictitious  ratio.  The  present  authors’ 
interpretation  of  the  results  leads  to  the  conclusion 
that  methcemoglobin  contains  one  fourth  of  the 
oxygen  of  oxyhsemoglobin.  C.  R.  Harington. 

Comparison  of  the  sensitivities  of  methsemo¬ 
globin  and  of  oxyhsemoglobin  to  a  reducing 
agent.  M.  Nicloux  and  J.  Roche  (Compt.  rend. 
Soc.  Biol.,  1925,  93,  1659 — 1662 ;  from  Chem.  Zentr., 
1926,  I,  2109). — In  mixtures  of  methsemoglobin  and 
oxyhaemoglobin  in  the  ratios  1:3,  1:1,  and  3:1, 
the  latter  substance  is  preferentially  and  sometimes 
exclusively  reduced  by  sodium  hyposulphite. 

J.  Pryde. 

Detection  of  variation  in  acid  content  of  blood. 
K.  Gollwitzer-Meier  (Deut.  Archiv  klin.  Med., 
1925,  149,  151 — 156;  from  Chem.  Zentr.,  1926,  I, 
1678). — The  determination  of  the  ability  to  take 
up  carbon  dioxide  furnishes  no  information  in  cases 
of  disease  regarding  the  quantity  of  abnormal  acids 
in  blood.  A  true  estimate  is  obtained  only  when 
the  sum  of  the  inorganic  anions  and  cations  is  deter¬ 
mined.  The  excess  of  cations  over  the  normal  con¬ 
tent  is  equivalent  to  the  quantity  of  abnormal  organic 
acids.  J.  S.  Carter. 
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Presence  of  combined  sugar  in  the  blood. 
M.  Bufano  (Arch.  Farm,  sperim.,  1925,  40,  235 — 
240,  241 — 250;  from  Chem.  Zentr.,  1920,  I,  2213). 
— Evidence  is  adduced  of  the  presence  of  combined 
sugar  in  the  blood.  W.  0.  Kermack. 

Irritability  and  blood-sugar.  E.  M.  Greis- 
HEiMER  (Anier.  J.  Physiol.,  1925,  72,  213). — In 
experiments  with  decerebrate  dogs,  the  nerve  irrit¬ 
ability  increased  when  the  blood-sugar  decreased, 
and  vice  versa.  A.  A.  Eldridge. 

Glycolysis.  VI.  Distribution  of  phosphorus 
in  the  blood.  P.  Rona  and  K.  Iwasaki  (Biochem. 
Z.,  1926,  174,  293 — 307). — The  amount  of  phosphate 
precipitated  by  molybdate  increases  when  blood  is 
kept  at  37°.  This  increase  is  due  neither  to  glycolysis, 
since  it  is  unaffected  by  the  addition  of  sodium 
fluoride  or  the  maintenance  of  a  ptl  unfavourable  to 
glycolysis,  nor  to  autolysis,  since  the  total  phosphorus 
of  the  blood-filtrate  after  precipitation  of  the  proteins 
is  unchanged.  It  is  probably  due  to  the  liberation 
of  phosphoric  acid  by  tho  action  of  enzymes  from 
compounds  of  the  ester  type.  The  optimum  reaction 
of  the  phosphatase  is  in  the  neighbourhood  of  pa  6. 
The  esters  are  of  two  types,  easily  and  difficultly 
hydrolysable  by  acids.  E.  C.  Smith. 

Influence  of  various  factors  on  the  course  of 
blood  glycolysis.  Carbohydrate  metabolism. 
XI.  S.  A.  Holboll  (Compt.  rend.  Soc.  Biol.,  1925, 
93,  1681—1683;  from  Chem.  Zentr.,  1926,  I,  2113— 
2114). — Glycolysis  does  not  occur  in  plasma,  but  is 
confined  to  the  corpuscles.  Addition  of  fluoride 
prevents  glycolysis,  oxalate  retards  it,  whilst  citrate 
and  hirudin  are  without  influence.  Glycolysis  is 
more  rapid  at  37°  than  at  20°.  Slight  increases  in 
the  alkalinity  of  the  blood  and  variations  in  the 
initial  concentration  of  the  blood-sugar  are  without 
effect  on  the  rate  of  glycolysis.  J.  Pryde. 

Rate  of  glycolysis  in  normal  and  diabetic 
blood.  Carbohydrate  metabolism.  XII.  S.  A. 
Holboll  (Compt.  rend.  Soc.  Biol.,  1925,  93,  1684 — 
1686;  from  Chem.  Zentr.,  1926,  I,  2114). — The  rate 
of  glycolysis  is  independent  of  the  concentration  of 
dextrose  in  both  diabetic  and  normal  blood.  During 
the  first  2  hrs.  after  collection  glycolysis  proceeds 
more  rapidly  in  normal  than  in  diabetic  blood,  but 
this  difference  disappears  later.  This  is  ascribed  to 
the  presence  of  less  “  neo -glucose  ”  in  diabetic  than 
in  normal  blood.  J.  Pryde. 

Effect  of  zinc  ions  on  glycolysis  in  blood. 
L.  J.  Viviani  (Rev.  Fac.  Cien.  Quim.,  1926,  4,  31 — 
72). — Dcfibrinated  blood  from  well-nourished  dogs 
maintained  at  39°  shows  a  loss  of  dextrose  in  1  hr. 
amounting  to  20 — 40%.  The  addition  of  zinc  as 
sulphate  in  concentrations  varying  from  10~9  to  10"4  g. 
per  c.c.  does  nob  affect  glycolysis.  With  a  con¬ 
centration  of  0-002  g.  of  zinc  per  c.c.,  glycolysis  is 
completely  inhibited.  The  effect  is  attributed  entirely 
to  the  zinc  ions.  G.  W.  Robinson. 

Volume  of  the  proteins  of  serum.  A.  Nitschke 
(Arch.  exp.  Path.  Pharm,,  1926,  115,  134 — 138). — 
From  the  distribution  of  chlorides  across  a  membrane 
separating  serum  and  physiological  saline  at  the 
isoelectric  point  of  the  serum  proteins,  the  volume 
3  x  * 


occupied  by  the  proteins  has  been  calculated.  The 
mean  for  a  serum  containing  7%  of  protein  gave  a 
protein  volume  of  7-5%.  Similarly,  from  the  distri¬ 
bution  of  dextrose  there  was  derived  a  protein  volume 
of  7-1%,  which  was  independent  of  temperature, 
dilution  of  the  serum,  and  hydrogen-ion  concen¬ 
tration.  The  existence  of  a  water  envelope  about  the 
protein  particle  is  improbable.  R.  K.  Cannan. 

Condition  of  calcium  in  serum.  A.  Nitschke 
and  H.  J.  Freyschmidt  (Biochem.  Z.,  1926,  174, 
287 — 292). — By  application  of  the  Donnan  theory  to 
the  dialysis  of  scrum  maintained  at  constant  pn 
against  physiological  saline  containing  sodium  hydro¬ 
gen  carbonate  and  phosphate,  it  is  deduced  that  in 
serum  at  pn  7-4  and  20°  containing  0-010%  of  calcium 
and  0-0035%  of  phosphate  the  ionised  calcium  in  the 
form  of  a  saturated  solution  of  calcium  mono-  and 
di-hydrogen  phosphate  represents  80%  of  the  total, 
the  remainder  being  present  in  the  un-ionised,  non- 
dialysable  form,  half  as  calcium  protcinate  and  half 
as  an  unrecognised  calcium  phosphate  complex.  Tho 
solubility  of  the  calcium  phosphate  is  less  than  half 
that  of  the  hydrogen  carbonate  under  the  same 
conditions.  The  equation  [Ca"][HPO,}"]— A  holds, 
where  A(20°)= 1-8.  Addition  of  calcium  or  phosphate 
or  decrease  of  pa  must  lead  to  the  separation  of 
molecular  calcium  phosphate.  E.  C.  Smith. 

Vaso-constrictor  substances  of  blood-serum. 
H.  Borgert  and  K.  Keitel  (Biochem.  Z.,  1926, 
175,  1 — 7). — The  vaso-constrictor  substance  of  blood- 
serum  arises  from  the  disintegration  of  blood-platelets. 
Its  formation  does  not  depend  on  the  presence  of 
light,  heat,  oxygen,  or  bacteria,  but  after  24  hrs.  it 
wholly  or  partly  disappears  and  the  preparation  then 
has  a  vaso-dilator  action.  The  vaso-constrictor 
substance  is  dialysable,  not  extracted  with  ether  or 
acetone,  and  cannot  bo  distilled. 

P.  W.  Clutterbuck. 

Lipolytic  activity  of  serum  and  the  precipitin 
reaction  of  Sachs-Georgi.  D.  Lapponi  (Ann. 
dTgiene,  1925,  35,  865 — 871 ;  from  Chem.  Zentr., 
1926,  I,  1592). — The  precipitin  reaction  depends  on 
the  presence  of  certain  lipins.  It  comprises  a  number 
of  conditions  which  affect  the  colloidal  system  of 
antigen  or  serum  in  different  ways  according  to  tho 
precipitation  intensity  of  the  serum.  The  lysis  of 
the  lipins  which  surround  the  colloidal  micelles  of 
cholesterinised  antigen,  does  not  occur  with  sera 
which  precipitate  the  colloidal  suspensions  of  the 
same  extract,  although  these  sera  show  lipolytic 
activity  towards  lipins  of  other  colloidal  lipo-protein 
systems.  C.  Remington. 

Effect  of  certain  substances  on  the  precipitin 
reaction.  C.  M.  Downs  and  K.  Goodner  (J. 
Infect.  Dis.,  1926,  38,  240 — 245). — Heterologous  pro¬ 
teins  do  not  interfere  with  the  precipitin  reaction  or 
intensify  the  prozonc,  but  cause  dissociation  of  the 
formed  precipitate.  Concentrated  solutions  of  dex¬ 
trose  or  sucrose  inhibit  the  formation  of  a  precipitate ; 
the  former  causes  true,  and  the  latter  slight,  dis¬ 
sociation  of  the  formed  precipitate.  Other  carbo¬ 
hydrates,  in  less  concentrated  solutions,  interfered 
little  with  the  reaction  and  acted  as  weak  dissociating 
agents.  Chemical  Abstracts. 
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Ultrafiltration  through  collodion  membranes. 
A.  Grollman  (J.  Gen.  Physiol.,  1926,  9,  813 — 826). 
— The  author  has  attempted  to  determine  how  far 
such  factors  as  the  mode  of  filtration,  the  pressure 
applied,  the  nature  of  the  filter,  and  the  solution 
being  filtered  affect  the  validity  of  the  deductions 
made  from  ultrafiltration  experiments.  He  concludes 
that  such  factors  as  these  render  data  obtained  by 
ultrafiltration  open  to  criticism,  unless  they  are 
checked  by  other  methods  and  certain  precautions 
taken.  Considering  all  the  factors  which  might 
modify  the  effective  pore  size,  ho  regards  the  view 
that  ultrafiltration  has  a  sieve-like  action  as  adequate, 
and  argues  that  it  is  unsound  to  make  any  deduc¬ 
tions  about  living  tissues  from  the  demonstration 
of  changes  produced  in  the  behaviour  of  collodion 
membranes.  W.  Robson. 

Behaviour  of  the  vitally  important  amino- 
acids  during  the  incubation  of  the  hen's  egg. 
Y.  Sendjtj  (J.  Biochem.  [Japan],  1925,  5,  391 — 415). 
— Both  free  and  bound  tryptophan  are  significant  in 
the  synthesis  of  blood  and  bile  pigments.  Possibly 
tyrosine  is  a  building  material  for  inner  secretions 
or  for  substances  essential  for  the  normal  progress  of 
cellular  metabolism.  The  free  and  combined  purine- 
nitrogen  increase  during  incubation  and  growth  of 
the  embryo.  The  amount  of  nitrogen  which  is  not 
precipitated  by  phosphotungstic  acid  remains  practic¬ 
ally  constant  during  the  development  of  the  egg. 

Chemical  Abstracts. 

Chicken  embryos  :  pa,  chloride,  carbonic 
acid,  and  protein  concentration  in  the  tissues  as 
functions  of  age.  H.  A.  Murray  (J.  Gen.  Physiol., 
1926,  9,  7S9 — 803). — The  p„  and  the  chloride  con¬ 
centration  of  the  tissues  decrease  with  age,  the 
former  from  7-00  to  6-64  (8  days),  the  latter  from 
4-82  to  1-00%  of  dry  tissuo  (13  days),  the  fall 
being  most  rapid  between  the  10th  and  the  13th 
day  of  incubation.  The  carbon  dioxide  and  protein 
concentrations  increase  with  age,  the  latter  especially 
between  the  12th  and  the  16th  days. 

W.  Robson. 

Iodine  storage  in  individual  organs.  T.  von 
Fellenberg  (Biochem.  Z.,  1926,  174,  355 — 363). — 
Iodine  is  present  in  all  organs  of  the  body,  the  thyroid 
gland  being  usually  the  richest.  Administration  of 
iodine  as  potassium  iodide  increases  the  iodine  con¬ 
tent  of  most  organs.  In  the  lung,  3  hrs.  after  admini¬ 
stration  a  considerable  accumulation  occurs,  which 
disappears  after  48  hrs.  In  skin,  hair,  and,  especially] 
muscle,  a  more  permanent  increase  is  observed,  and 
it  is  in  these  tissues  that  the  iodine  reserve  of  the 
body  is  maintained.  The  organs  in  a  case  of  malaria 
treated  with  iodotrypaflavine  were  found  to  contain 
large  quantities  of  iodine.  The  thyroid  gland  of  a 
newly-born  child  contained  only  a  very  small  amount 
of  iodine.  E,  C.  Smith. 

Carotin-like  compound  as  eye  pigment  of 
copepod.  Origin  and  development  during 
ontogeny.  A.  Lvov  (Compt.  rend.  Soe.  Biol.,  1925, 
93,  1602 — 1604;  from  Chem.  Zentr.,  1926,  I,  2212). 
—An  orange-yellow  pigment  has  been  isolated  from 
the  eye  of  Idyafurcata.  W.  O.  Kermack. 


Human  fat.  O.  Wagner  (Biochem.  Z.,  1926, 
174,  412 — 419). — The  mean  iodine  value  of  the  liquid 
fatty  acids  of  human  depot  fat  at  0°  is  100.  Arach- 
idonic  acid  (isolated  as  the  bromo-derivative)  is 
present  to  the  extent  of  0-3%,  linoleic  acid  (isolated 
as  the  hydroxy-derivative)  to  the  extent  of  0-54% 
of  the  total  fat.  Sativic  acid,  m.  p.  162°,  was  isolated 
from  the  products  of  oxidation  of  the  fat  with  potassium 
permanganate.  E.  C.  Smith. 

Mineral  composition  of  the  skeletons  of  some 
invertebrates  from  Barents  and  Kara  seas. 
Y.  V.  Samoilov  and  K.  F.  Terent’eva  (Trans.  Inst. 
Econ.  Min.  Petr.,  Pamphlet,  1925,  12,  3 — 32). — In 
the  magnesium-calcareous  group  [Strong ylocentrolus 
drobachiensis,  Ophiopleura  borealis,  and  Asteria  linclcii 
robusta)  the  percentage  of  magnesium  carbonate 
depends  on  the  temperature  of  the  water  in  which 
the  organism  lives;  the  calcium  carbonate  is  present 
as  calcite.  In  Leda  pernula,  Tellina  calcarea,  and 
Natica  clausa  it  is  present  as  aragonite;  in  Astarle 
borealis,  Pecten  islandicus,  and  Neptunea  despecta  tho 
outer  portion  is  calcite  and  the  inner  aragonite. 

Chemical  Abstracts. 

Iodine  content  of  the  thyroid.  E.  Hergloz 
(Biochem.  Z.,  1926,  175,  175 — 180). — The  iodine  of 
the  thyroid  gland  was  determined  in  a  number  of 
animals  by  Winkler’s  method.  The  central  part  of 
the  gland  contains  more  iodine  than  the  peripheral 
part.  P.  W.  Clutterbucic. 

Lactic  acid  content  of  cerebrospinal  fluid. 
J.  Glaser  (J.  Biol.  Chem.,  1926,  69,  539 — 547). — 
Normal  cerebrospinal  fluid  contains  0-011 — 0-027% 
of  lactic  acid,  the  figures  amounting  to  60 — 100% 
of  those  for  the  corresponding  blood.  The  lactic 
acid  content  of  the  cerebrospinal  fluid  tends  to  be 
diminished  in  cerebrospinal  syphilis  and  to  be  in¬ 
creased  in  meningitis  and  in  cases  of  brain  tumour 
when  the  sample  is  taken  from  the  part  of  the  spinal 
cord  which  is  in  contact  with  the  tumour. 

C.  R.  Harington. 

Relation  of  blood-  to  cerebrospinal  fluid-sugar 
and  the  diagnostic  value  of  sugar  determinations 
in  cerebrospinal  fluid.  F.  G.  Dietel  (Z.  ges. 
Neurol.  Psychat.,  1925,  95,  563 — 587 ;  from  Chem. 
Zentr.,  1926,  I,  1593). — Normal  cerebrospinal  fluid 
contains  about  44-2  mg.  of  sugar  %,  and  the  ratio 
of  blood-sugar  to  this  is  2  :  1.  There  is  a  rise  in  the 
sugar  of  cerebrospinal  fluid  after  dextrose  injection 
which  follows  that  of  the  blood-sugar. 

C.  Remington. 

Gastric  juice  of  the  pregnant  woman.  T. 
Nakai  (J.  Biochem.  [Japan],  1925,  5,  465 — 477). — 
The  following  minimum,  maximum,  and  average 
values  were  obtained  :  total  acidity  2-0,  14-4,  6-4  c.c. ; 
pepsin  action  (by  Mett’s  tube)  0-2,  2,  0-97 ;  lactic 
acid  0;  free  hydrochloric  acid  present  in  2  of  14 
cases.  Chemical  Abstracts. 

Sputum.  H.  Reinwein  (Z.  physiol.  Chem., 
1926,  156,  144 — 152). — Four  litres  of  sputum  were 
collected  from  a  bronchitic  patient.  After  removal 
of  mucus,  the  total  nitrogen  (11  g.)  was  distributed 
as  follows :  purine  bases,  0-102  g.  (no  uric  acid) ; 
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histidine  fraction,  6-104  g.  (histidine  picrolonate, 
m.  p.  220°,  isolated) ;  arginine  fraction,  0-142  g. ; 
lysine  fraction,  2-9  g.,  divided  into  a-fraction,  2-04  g. 
of  nitrogen,  in  winch  neosine  is  identified  by  its 
chloroaurate,  m.  p.  207°,  and  (3-fraction,  consisting 
of  putrescino  (chloroaurate,  m.  p.  210°).  Histamine 
was  probably  present.  C.  Hollins. 

Basal  urea  excretion.  C.  Richet,  jun.,  and 
Minet  (Compt.  rend.  Soc.  Biol.,  1925,  93,  1270 — 
1271;  from  Chem.  Zentr.,  1926,  1,  1594 — 1595). — 
The  results  are  expressed  in  terms  of  urea  excretion 
per  square  metre  per  day.  The  surface  is  calculated 
from  the  formula  10-7-^/p2.  For  dogs,  tho  mean 
value  is  7-5,  but  individual  variations  were  great. 
The  diet  supplied  consisted  of  ample  nitrogen-free 
food.  C.  Rimington. 

Excretion  of  uric  acid  by  the  kidney.  H. 
Gremels  and  R.  Bodo  (Proc.  Roy.  Soc.,  1926,  B, 
100,  336 — 359). — The  behaviour  of  the  isolated 
perfused  kidney  towards  uric  acid  has  been  studied 
in  relation  to  the  various  theories  of  kidney  excretion. 
The  technique  employed  involved  Starling’s  heart- 
lung-kidney  preparation  using  dogs,  with,  in  some 
cases,  the  introduction  of  the  liver  into  the  circuit. 
The  toxic  effect  on  the  kidney  observed  with  defibrin- 
ated  blood  was  avoided  by  the  use  of  hirudinised 
blood.  Lithium  urate  was  injected  in  a  solution 
made  isotonic  by  the  addition  of  dextrose.  Using 
the  above  preparation,  all  the  uric  acid  disappearing 
from  the  blood  was  recoverable  from  the  urine, 
whilst  the  rate  of  fall  of  the  blood  uric  acid  depended 
on  the  rate  of  urinary  flow.  The  urinary  percentage 
is  at  least  two  or  three  times  as  great  as  that  of 
blood.  The  suppression,  by  the  use  of  cyanide,  of 
the  glomerular  and  tubular  functions  of  the  kidney 
leads  to  the  secretion  of  uric  acid  into  the  glomerular 
filtrate  by  the  tubular  cells.  Only  when  the  liver  is 
included  in  the  heart-lung-kidney  preparation  is 
there  a  marked  and  rapid  oxidation  of  the  blood 
uric  acid,  confirming  the  conclusions  of  Mann  and 
Magath  (cf.  Ergeb.  Physiol.,  1924,  23,  I,  250).  No 
evidence  was  found  for  Folin’s  statement  that  the 
kidney  removes  uric  acid  from  the  blood  only  to 
return  it  there  for  oxidation.  Its  initial  rapid  dis¬ 
appearance  is  due,  not  to  its  destruction,  but  to  the 
establishment  of  an  equilibrium  between  its  con¬ 
centration  in  the  blood  and  in  the  tissues. 

W.  Robson. 

Site  of  ammonia  formation  and  role  of  vomit¬ 
ing-  in  ammonia  formation.  S.  R.  Benedict  and 
T.  P.  Nash,  jun.  (J.  Biol.  Chem.,  1926,  69,  381 — 
396). — The  conclusions  of  Bliss  (this  vol.,  428)  are 
criticised  in  detail  and  further  arguments  are  brought 
forward  in  support  of  the  theory  previously  advanced 
by  the  present  authors  (A.,  1922,  i,  191). 

C.  R.  Harington. 

Origin  of  urinary  ammonia.  III.  I.  M. 
Rabinowitch  (J.  Biol.  Chem.,  1926,  69,  283 — 288). 
— In  cases  of  severe  diabetes  the  urinary  excretion  of 
ammonia  is  much  greater  than  the  total  amount  of 
ammonia  which  can  be  brought  to  the  kidneys  by 
the  blood-stream;  this  fact  supports  the  theory  of 


Nash  and  Benedict  (A.,  1922,  i,  191)  that  the  greater 
part  of  the  urinary  ammonia  is  formed  in  the  kidneys. 

C.  R.  Harington. 

Excretion  of  chlorine  by  the  kidneys  after 
exposure  to  A-rays.  A.  Engelhard  and  H.  Siel- 
mann  (Deut.  Archiv  klin.  Med.,  1925,  149,  168 — 
176;  from  Chem.  Zentr.,  1926,  I,  1671). — Persons 
who  are  in  sodium  chloride  equilibrium  show  a  reten¬ 
tion  of  chlorine  for  some  days  after  exposure  of  any 
part  of  the  body  to  X-rays.  There  is  no  increaso  of 
chlorine  in  the  blood.  Irradiation  of  single  cells 
(goose-blood  corpuscles)  in  serum  causes  no  uptake 
of  chlorine  by  the  cells.  H.  I.  Coombs. 

Composition  of  glomerular  urine.  J.  T. 
Wearn  and  A.  N.  Richards  (Amer.  J.  Physiol., 
1924 — 1925,  71,  209 — 227). — The  glomerular  fluid  of 
the  frog  is  free  from  protein  when  the  blood  flow 
through  the  glomerular  capillaries  is  rapid.  Sugar 
was  absent  from  the  blood  of  starving  frogs  in  winter. 
Glomerular  urine  contains  sugar  (when  the  blood- 
sugar  concentration,  obtained  by  subcutaneous  injec¬ 
tion  of  dextrose,  is  less  than  0-05%)  and  chlorides; 
bladder  urine  contains  neither.  Preliminary  investig¬ 
ations  of  the  urea  content  and  reaction  of  the  glome¬ 
rular  urine  were  made.  A.  A.  Eldridge. 

Excreta  of  Tineola  cvinella.  A.  C.  Hollande 
and  H.  Cordebard  (Bull.  Soc.  Chirn.  biol.,  1926,  8, 
631 — 635). — Tho  excreta  of  the  caterpillar  of  Tincolct 
crinella  are  strongly  acid,  contain  soluble  urates, 
ammonium  salts,  and  a  very  small  quantity  of  urea; 
alkali  and  alkaline- earth  chlorides,  phosphates,  and 
sulphates  are  present.  Intraperitoneal  and  sub¬ 
cutaneous  injections  of  solutions  into  rabbits  and 
guinea-pigs  had  no  harmful  effects. 

H.  J.  Channon. 

Catalase  activity  of  the  oral  mucous  mem¬ 
brane.  T.  Sollmann  and  R.  L.  Howard  (J.  Lab. 
Clin.  Med.,  1925,  11,  130 — 139). — The  median  value 
(c.c.  of  0-liV-hydrogen  peroxide  decomposed  per 
min.)  is  3-3  for  the  first  and  2-3  for  the  second  deter¬ 
mination,  the  value  varying  from  day  to  day.  Very 
bad  clinical  conditions  were  associated  with  values 
of  6  0  and  5-0,  respectively. 

Chemical  Abstracts. 

Potassium  and  calcium  content  and  ratio  in 
blood-serum  in  physiological  and  pathological 
conditions.  X.  The  adrenaline  reaction.  E. 
Kylln  (Deut.  Archiv  klin.  Med.,  1925,  149,  354 — 
365;  from  Chem.  Zentr.,  1926,  I,  1670). — The  ratio 
K  :  Ca  in  serum,  which  is  normally  1-7 — 2-15,  is 
changed  in  diseases.  When  the  quotient  is  high, 
adrenaline  produces  a  vagotonic  effect  and  lower 
blood  pressure;  when  low,  it  produces  a  syrnpa- 
theticotonic  effect  and  higher  blood  pressure.  The 
relation  between  this  phenomenon  and  the  causes  of 
the  diseases  with  the  changed  K :  Ca  ratio  is  discussed. 

H.  I.  Coombs. 

Effect  of  excretion  of  acids  and  bases  on 
development  of  acidosis  in  experimental  di¬ 
abetes.  B.  M.  Hendrix,  M.  Fay,  D.  B.  Calvin, 
and  M.  Bodansky  (J.  Biol.  Chem.,  1926,  69,  449 — 
473). — In  depancreatised  dogs,  acidosis  developed 
only  when  there  was  marked  diuresis.  The  total 
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organic  acids  of  the  urine  were  greater  in  amount 
than  the  ketonic  acids.  The  acidosis  was  not  neces¬ 
sarily  accompanied  by  diminution  in  the  total  base 
of  the  blood.  C.  R.  Harington. 

Influence  of  dihydroxyacetone  on  the  blood- 
sugar  and  glycosuria.  E.  H.  Mason  (Canad. 
Med.  Assoc.  J.,  1926,  16,  367 — 374). — Ingestion  of 
dihydroxyacetone  in  25 — 50  g.  doses  by  persons 
with  normal  carbohydrate  tolerance  causes  a  slight 
transitory  rise  in  the  blood-sugar ;  with  small  inter¬ 
rupted  doses  there  is  a  progressive  fall.  Diabetics 
who  have  a  fair  carbohydrate  tolerance  show  very 
little  rise  in  blood-sugar  following  a  25  g.  intravenous 
dose.  It  appears  that  in  certain  cases  the  ingested 
dihydroxyacetone  is  not  converted  quantitatively 
into  dextrose.  Chemical  Abstracts. 

Insulin  content  of  pancreas  of  diabetics.  L. 
Pollak  (Arch.  exp.  Path.  Pliarm.,  1926,  116,  15 — 
34). — The  pancreas  of  human  diabetics  contains 
insulin,  but  much  less  than  the  pancreas  of  normal 
individuals.  W.  0.  Ivermack. 

Appearance  of  phenol  in  the  blood  during 
kidney  inefficiency.  E.  Becher  and  S.  Litzner 
(Klin.  Woeh.,  1926,  5,  147 ;  from  Chem.  Zentr., 
1926,  I,  2015). — Free  phenol  may  appear  in  the 
blood  in  moderate  as  well  as  in  extreme  cases  of 
kidney  inefficiency,  and  is  separated  by  distillation 
with  sodium  hydrogen  carbonate  or  dilute  acetic 
acid.  Its  appearance  may  bo  transitory  and  de¬ 
pendent  on  the  diet,  and  the  amount  is  small  in 
comparison  with  the  large  increase  of  bound  phenol 
in  the  blood.  W.  0.  Kermack. 

Amino-acid  content  of  blood  in  melano- 
dermatitis.  M.  Loeper,  J.  Olltvter,  and  A. 
Lesure  (Compt.  rend.  Soc.  Biol.,  1925,  93,  1290 — 
1291 ;  from  Chem.  Zentr.,  1926,  I,  1591). — The 
increase  in  total  sulphur  which  accompanies  melano- 
dermatitis  bears  no  constant  relation  to  the  amino - 
acid  content  of  the  blood.  C.  Remington. 

Significance  of  cholesterol  in  bile  and  serum. 
EH.  The  equilibrium  between  cholesterol  and 
its  esters  in  disordered  liver  function.  R.  Stern 
and  G.  Suchantke  (Arch.  exp.  Path.  Pharm.,  1926, 
115,  221 — 231). — Although  disorders  of  liver  function 
and  experimental  poisoning  of  the  liver  are  accom¬ 
panied  by  changes  in  the  concentration  of  cholesterol 
in  the  blood,  the  ratio  of  free  cholesterol  to  its  esters 
is  not  consistently  modified.  It  is  not  considered 
that  the  liver  function  is  the  sole  factor  in  the  control 
of  these  substances  in  the  blood.  R.  K.  Cannan. 

Blood  in  leprosy.  I.  Non-protein  nitro¬ 
genous  substances,  sugar,  and  chlorine.  E.  M. 
Paras  (Philippine  J.  Sci.,  1926,  30,  219 — 234). — 
In  cases  of  leprosy,  the  non-protein  nitrogenous 
substances,  sugar,  and  chlorine  of  the  blood  are 
essentially  normal.  In  cases  of  leprosy  with  nephritis, 
the  findings  are  typical  of  nephritis.  In  cases  with 
lepra  reaction,  the  total  non-protein  nitrogen  and 
urea  is  high,  but  the  chlorides  remain  normal. 

G.  P.  Stewart. 


Blood  in  pneumonia.  I.  Method  of  con¬ 
structing  an  alinement  diagram  to  represent 
changes  in  gaseous  composition  of  blood  and 
in  electrolyte  concentration  of  plasma.  T.  E. 
Beckman,  F.  D.  Adams,  M.  Smith,  and  H.  T. 
Edwards  (Boston  Med.  Surg.  J.,  1925,  193,  997 — 
1020). — A  nomogram  shows  quantitatively  the  associ¬ 
ation  of  changes  in  the  carbon  dioxide  and  oxygen 
percentage  saturation  with  oxygen  tension,  hydrogen 
carbonate  content  of  whole  blood  and  plasma, 
hydrogen-ion  concentration,  and  sodium  chloride 
content  of  plasma.  Two  methods  are  described  for 
the  construction  of  diagrams  in  which  the  following 
factors  are  aimed :  carbon  dioxide  tension  and 
hydrogen  carbonate  content  of  whole  blood  and 
plasma,  oxygen  tension  and  oxygen  percentage 
saturation  of  the  whole  blood,  sodium  chloride  content 
of  the  plasma,  and  hydrogen-ion  concentration  of  the 
whole  blood  and  plasma.  Chemical  Abstracts. 

Post  mortem  blood  chemical  determinations. 
J.  R.  Paul  (Bull.  Ayer  Clin.  Lab.  Pennsylvania 
Hosp.,  1925,  9,  51 — 62). — During  the  first  24  hrs. 
after  death,  the  dextrose  fell  to  insignificant  values; 
the  total  non-protein  nitrogen  increased,  urea- 
nitrogen  and  creatinine  were  unchanged,  whilst  the 
chlorides  and  uric  acid  changed  irregularly.  In 
blood  taken  within  24  hrs.  after  death,  the  average 
values  of  urea-nitrogen  (mg.  per  100  c.c.)  were : 
lobar  pneumonia,  88;  advanced  renal  lesions,  197; 
cardio-vascular-renal  eases,  22 ;  heterogeneous  cases, 
27.  A  marked  terminal  increase  apparently  occurred 
in  the  blood  urea-nitrogen. 

Chemical  Abstracts. 

Detection  of  guanidine  substances  in  the  blood 
in  parathyroid  tetany  and  their  simultaneous 
appearance  in  the  urine.  J.  Kuhnaij  (Arch.  exp. 
Path.  Pharm.,  1926,  115,  75 — 87). — A  gravimetric 
method,  requiring  only  20  c.c.  of  blood,  is  described 
for  the  determination  of  guanidine  bases  in  the  blood. 
The  method  takes  advantage  of  the  solubility  of  the 
phosphotungstates  of  the  guanidine  bases  in  methyl 
alcohol.  In  cases  of  post-operative  and  idiopathic 
tetany  and  in  parathyroidectomised  dogs,  the  con¬ 
centration  of  guanidine  substances  in  the  blood  and 
urine  was  several  times  as  great  as  normal.  The 
view  that  parathyroid  tetany  is  a  condition  of  guan¬ 
idine  poisoning  is  supported.  R.  K.  Cannan. 

Guanidine  hypoglycsemia.  E.  Frank,  M.  Noth- 
mann,  and  A.  Wagner  (Arch.  exp.  Path.  Pharm., 
1926,  115,  55 — 63). — Hypoglycemia  accompanies  the 
tetany  which  follows  the  administration  of  toxic 
doses  of  guanidine  to  rabbits.  Rabbits  which  had 
been  fed  survived  longer  than  starved  animals. 
Both  dextrose  and  adrenaline  delayed  convulsions 
and  prolonged  life.  Moreover,  simultaneous  ad¬ 
ministration  of  guanidine  and  adrenaline  resulted 
in  less  hyperglycsemia  than  that  produced  by  adrenal¬ 
ine  alone,  and  the  effect  of  guanidine  was,  like  that  of 
insulin,  shown  to  bo  peripheral  in  origin.  Never¬ 
theless,  the  contention  of  Collip  that  insulin  is  a 
guanidine-like  body  does  not  find  support  in  some 
important  differences  between  the  behaviour  of  the 
two  substances  and  also  of  the  methylated  guan¬ 
idines.  R.  K.  Cannan. 
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Determination  of  protein  in  cerebrospinal 
fluid.  Increase  of  protein  in  typhus  fever. 
S.  M.  Ling  (J.  Biol.  Chem.,  1926,  69,  397—401 ).— 
By  simultaneous  determinations  of  total  nitrogen 
and  of  tyrosine  in  the  precipitate  obtained  by  treat¬ 
ing  cerebrospinal  fluid  with  tungstic  acid,  the  relation 
between  the  amount  of  tyrosine  and  that  of  protein 
was  established.  The  concentration  of  protein  could 
then  be  determined  rapidly  by  the  use  of  the  colori¬ 
metric  method  of  Folin  and  Looney  for  the  deter¬ 
mination  of  tyrosine  (A.,  1922,  ii,  539).  In  most 
cases  of  typhus  fever  the  proteins  of  the  cerebrospinal 
fluid  are  much  increased.  C.  R.  Harington. 

Animal  calorimetry.  XXXIV.  Influence  of 
glycylglycine  on  respiratory  metabolism  of  the 
dog.  N.  H.  Plummer,  H.  J.  Deuel,  jun.,  and 
G.  Lusk  (J.  Biol.  Chem.,  1926,  69,  339— 348).— The 
increase  in  the  basal  heat-production  of  dogs  follow¬ 
ing  administration  of  glycylglycine  is  exactly  the 
same  as  that  following  administration  of  equivalent 
amounts  of  glycine  itself.  C.  R.  Harington. 

Oxidation  potential  of  the  cell  and  oxidation- 
reduction  phenomena.  R.  Wurmser  (Compt. 
rend.  Soc.  Biol.,  1925,  93,  1478 — 1479 ;  from  Chem. 
Zentr.,  1926,  I,  2109). — A  consideration  of  the  ener¬ 
getics  of  the  intracellular  oxidation  and  reduction  of 
dextrose.  J.  Pryde. 

Decomposition  of  sugar  in  the  central  nervous 
system  of  man.  J.  Wohlgemuth  and  Y.  Naka¬ 
mura  (Biochem.  Z.,  1926,  175,  233 — 240).— -Brain 
attacks  dextrose,  glycogen,  lactose,  and  galactose 
yielding  aldehyde,  the  substances  being  placed  in 
the  order  of  their  ease  of  oxidation.  Lsevulose,  lactic 
acid,  and  amino-acids,  however,  are  not  attacked. 
Grey  matter  is  much  less  active  than  white  matter. 
In  contrast  with  the  liver,  insulin  does  not  increase, 
but  often  reduces  aldehyde  formation. 

P.  W.  Clutterbuck. 

Intermediate  carbohydrate  metabolism.  XVI. 
Glycolysis  and  glycometamorphosis  with  special 
reference  to  insulin.  XVII.  Myophosphate. 
XVIII.  Hydrolysis  of  zymohexosediphosphoric 
acid  by  muscle  and  its  product  of  fission,  mono- 
hexosephosphoric  acid.  XIX.  Mechanism  of 
insulin  action.  XX.  pR  of  whole  blood  after 
injection  of  insulin  into  rabbits.  T.  Brugsch 
and  H.  Horsters  (Biochem.  Z.,  1926,  175,  90 — 
114,  115—119,  120—126,  127—129,  130—134).— 
XVI.  “  Glycolysis  ”  is  limited  to  mean  the  decom¬ 
position  of  dextrose  to  lactic  acid,  “  glycometa¬ 
morphosis,”  the  esterification  of  dextrose  with 
phosphoric  acid.  Glycolysis  occurs  only  in  presence 
of  phosphate,  the  optimum  conditions  being :  dextrose, 
0-3 — 0-4%,  phosphate,  3%,  pn,  6-3 — 6-4.  <x|3-,  a-, 

and  (3-Glucose  are  subject  alike  to  glycolysis.  Higher 
concentrations  than  0-3%  of  potassium  chloride  and 
0-4%  of  calcium  chloride  inhibit  glycolysis,  and 
sodium  fluoride  does  not  appear  to  be  more  power¬ 
fully  inhibiting.  Glycometamorphosis  is  favoured 
by  higher  concentrations  of  sugar,  and  the  con¬ 
centration  of  phosphate  must  be  above  3%.  Glyco¬ 
metamorphosis  involves  the  conversion  of  <x|3-glucose 
by  an  isomerase  into  an  active  y-glucose  which 


becomes  stabilised  by  esterification  with  phosphoric 
acid.  This  hexosephosphoric  acid  arising  in  the 
muscle  is  called  myophosphate,  to  distinguish  it  from 
zymophosphate,  with  which  it  is  not  identical.  The 
esterification  process  depends  on  a  phosphatese  which 
is  active  in  presence  of  sugar,  phosphoric  acid,  and  a 
co-enzyme  which  is  contained  in  the  muscle,  and 
can  be  replaced  by  insulin.  Glycometamorphosis 
takes  place  independently  of  glycolysis,  not  only  in 
muscle,  but  also  in  liver  and  in  kidney.  In  tho 
liver,  myophosphate  is  then  built  up  into  the  hexosan 
complex,  glycogen  (cf.  A.,  1925,  i,  208,  483;  this 
vol.,  197,  198). 

XVII.  Using  the  neutral  brucine  salt  for  identific¬ 
ation  and  purification,  the  authors  show  that  lact- 
acidogen  is  identical  with  the  fermentation  hexosedi- 
phosphoric  acid  [a]D  -f-3-2.  Myophosphate,  however, 
is  strongly  hevorotatory,  is  a  hexosediphosphoric 
acid,  and  gives  rise  on  treatment  with  acid  or  alkali 
to  a  monophosphoric  ester,  probably  identical  with 
Robison's  zymohexosemonophosphoric  acid,  [a]D 
+25°. 

XVIII.  [With  M.  Cahen.] — Zymophosphate,  zymo- 
diphosphate,  or  yeast  hexosediphosphoric  acid  is 
hydrolysed  by  a  phosphatase  of  the  liver  and  muscle 
of  warm-blooded  animals,  first  into  hexosemono- 
phosphoric  acid  and  phosphoric  acid  and  then  into 
lsevulose  and  phosphoric  acid.  The  hexosemono- 
phosphoric  acid  is  identical  with  Robison’s  acid 
([«]„  +25°).  The  optima  for  the  action  of  phosphat¬ 
ase,  zymodiphospbatase,  and  zymomonophosphatase 
a^e  identical.  Zymophosphate  is  not  identical  with 
myophosphate. 

XIX.  A  discussion  of  Virtanen’s  results  (see  A., 
1925,  i,  753,  866;  this  vol.,  95,  435,  760). 

XX.  After  intravenous  injection  of  fairly  large 
doses  of  insulin  into  starving  rabbits,  the  acidity  of 
the  blood  is  usually  increased,  but  in  well-fed  animals 
the  glycogen  supply  appears  to  ensure  the  mainten¬ 
ance  of  pa  almost  unchanged. 

P.  W.  Clutterbuck. 

Production  of  sugar  in  the  perfused  liver  from 
non-protein  sources.  J.  H.  Burn  and  H.  P. 
Marks  (J.  Physiol.,  1926,  61,  497— 517).— When  the 
liver  taken  from  a  cat  or  dog  fed  on  a  fat  diet  is 
perfused  with  blood  from  the  same  species,  there  is 
a  production  of  reducing  sugar  at  a  rate  of  from 
2  to  4  mg.  per  g.  of  liver  per  hr.  A  small  formation 
of  glycogen  is  demonstrable.  The  sugar  production 
is  not  obviously  influenced  by  insulin,  adrenaline,  or 
pituitrin.  The  sugar  does  not  come  from  lactic 
acid  or  from  any  diffusible  constituent  of  the  liver 
and,  from  the  concurrent  formation  of  urea  and 
ammonia,  only  a  small  fraction  can  come  from 
protein.  R.  K.  Cannan. 

Assimilation  of  lsevulose,  galactose,  and 
dextrose  in  fasting  and  on  a  protein-fat  diet. 
S.  Nagasaye  (J.  Biochem.  [Japan],  1925,  5,  449 — 
463). — The  rise  in  blood-sugar  following  the  ingestion 
of  lsevulose  is  less,  and  after  that  of  galactose  much 
greater,  than  that  after  administration  of  dextrose. 
Except  with  lsevulose,  the  blood-sugar  level  rises 
much  higher  in  fasting  or  on  a  protein-fat  diet  than 
on  a  normal  mixed  diet.  The  ingestion  of  either 
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dextrose  or  galactose  in  the  fasting  condition  causes 
only  a  slight  increase  in  the  liver  glycogen,  whilst 
lsevulose  contributes  considerably  to  raising  the 
glycogen  content  of  the  liver  both  in  fasting  and  on 
a  protein-fat  diet.  Chemical  Abstracts. 

Content  of  lactic  acid  and  development  of 
tension  in  cardiac  muscle.  A.  C.  Redfield  and 
D.  N.  Medearis  (Amer.  J.  Physiol.,  1926,  77,  662 — 
668). — From  measurements  of  the  tension  developed 
in  strips  of  the  ventricle  of  the  turtle  and  the  lactic 
acid  content,  it  is  suggested  that  the  stress  developed 
at  any  beat  varies  with  the  difference  between  the 
lactic  acid  concentration  of  complete  fatigue  and  the 
concentration  at  the  time  of  the  beat. 

R.  K.  Cannan. 

Mineral  metabolism  of  horses  fed  solely  on 
bran.  0.  Bang  (Kong.  Vet.-  og  Landsbehejskole 
Aarskrift,  1925,  383—404;  from  Chem.  Zentr., 
1926,  I,  2016). — Analysis  of  the  urine  and  faeces  of 
a  horse  fed  on  white  or  red  bran  which  contains  an 
excess  of  acid  over  basic  constituents  shows  that 
there  is  a  negative  calcium  balance  due  to  the  excretion 
of  calcium  phosphate.  Addition  of  calcium  carbonate 
to  the  diet  restores  the  calcium  balance. 

W.  0.  Kermack. 

Disturbance  of  the  mineral  metabolism  and 
its  effect  on  the  action  of  white  phosphorus. 
H.  Bernhardt  and  C.  R.  H.  Rabl  (Z.  klin.  Med., 
1925,  102,  147—173;  from  Chem.  Zentr.,  1926,  I, 
1595). — Addition  of  2%  of  ammonium  chloride  to  a 
diet  rich  in  vitamins,  but  as  low  as  possible  in  phos¬ 
phorus  and  calcium  without  being  rachitic,  interferes 
with  calcification.  The  action  of  white  phosphorus 
is  dependent  upon  the  mineral  content  of  the  diet. 
Fall  in  calcium  content  of  the  bones  and  appearance 
of  rachitic  symptoms  do  not  run  parallel.  Many 
other  organs  were  also  investigated. 

C.  Remington. 

Effect  of  white  phosphorus  on  calcium  meta¬ 
bolism.  H.  Bernhardt  (Z.  klin.  Med.,  1925,  102, 
174 — 181 ;  from  Chem.  Zentr.,  1926,  I,  1595). — In 
dogs  fed  on  a  diet  poor  in  calcium,  white  phosphorus 
causes  a  retention  of  calcium  and  phosphorus.  In 
three  adults  taking  ammonium  chloride,  white  phos¬ 
phorus  improved  the  calcium  balance,  but  its  effect 
on  young  animals  is  in  many  respects  different.  The 
action  is  very  prompt  and  disappears  again  when  the 
phosphorus  is  withdrawn  from  the  diet. 

C.  Remington. 

Effect  of  ovariectomy  on  calcium  and  phos¬ 
phorus  metabolism.  J.  Dalsace  and  C.  0. 
Gutixaitmin  (Compt.  rend.  Soc.  Biol.,  1925,  93, 
1209— 1210;  from  Chem.  Zentr.,  1926,  I,  1595). — 
In  the  majority  of  cases  a  fall  in  blood  calcium  was 
observed  and  also  in  phosphorus  where  a  previous 
hyperphosphatemia  existed.  C.  Remington. 

Iodine  metabolism.  II,  T.  von  Fellenberg 
(Biochem,  Z.,  1926,  174,  341 — 354). — The  urinary 
iodine  excretion  is  greater  in  the  inhabitants  of  non- 
goiterous  than  in  those  of  goiterous  districts.  In 
adults,  the  excretion  is  constant,  in  children  less  at 
night,  and  increased  by  psychic  stimuli.  Administr¬ 
ation  of  potassium  iodide  results  in  the  retention  of 


about  half  the  amount  administered.  The  iodine 
excreted  is  mainly  in  organic  form.  Feeding  with 
thyroid  gland  hinders  resorption.  The  iodine  of 
plants  is  only  partly  present  in  assimilable  form. 
The  inorganic  iodine  of  hay  is  largely  removed  by 
watering.  E.  C.  Smith. 

(3-cZ-Glycuronic  acid  monobenzoate  (benzoyl- 
glycuronic  acid).  A.  J.  Quick  (J.  Biol.  Chem., 
1926,  69,  549 — 563). — Urine  obtained  from  dogs 
after  oral  administration  of  large  amounts  of  benzoic 
acid  was  cleared  by  addition  of  lead  acetate;  the 
filtrate,  after  neutralisation,  was  treated  -with  basic 
lead  acetate  and  the  precipitate  decomposed  with 
hydrogen  sulphide  at  a  low  temperature ;  the  filtrate 
from  the  lead  sulphide  was  concentrated  in  a  vacuum 
until  most  of  the  hippuric  acid  crystallised  out,  and 
the  filtrate  from  the  latter,  on  keeping  in  the  cold, 
deposited  d -glycuronic  acid  vionobenzoate  contamin¬ 
ated  with  some  hippuric  acid  which  could  be  removed 
by  extraction  -with  ether;  the  pure  substance  had 
m.  p.  170—172°  (decomp.),  h  1-4X10'3,  [*)$  -25-2° 
in  water  or  dilute  acid.  In  alkaline  solution,  it  ex¬ 
hibited  mutarotation,  the  equilibrium  value  being 
[“In  +50-0°;  the  methyl  ester  had  m.  p.  178 — 180°, 
[a]f?  — 25-0°,  after  mutarotation  [a]j?  +35 — 37° ;  the 
lactone  had  [a]"  +48°.  The  compound  reacted  with 
hydrogen  cyanide  and  reduced  Fehling’s  solution 
readily;  it  must  therefore  be  regarded  as  a  benzoic 
ester  of  glycuronic  acid  and  not  as  a  glucoside  (cf. 
Magnus-Levy,  A.,  1907,  ii,  979). 

C.  R.  Harington. 

Metabolism  of  sulphur.  XI.  Can  taurine 
replace  cystine  in  the  diet  of  the  young  rat? 
G.  T.  Lewis  and  H.  B.  Lewis  (J.  Biol.  Chem.,  1926, 
69,  589 — 598). — Neither  taurine  nor  cysteinic  acid, 
when  added  to  a  basal  diet  lacking  cystine,  could 
produce  normal  growth  in  young  white  rats. 

C.  R.  Harington. 

Availability  of  taurine  as  a  supplementing 
agent  in  diets  deficient  in  cystine.  W.  C.  Rose 
and  B.  T.  Huddleston  (J.  Biol.  Chem.,  1926,  69, 
599 — 605). — Deficiency  of  cystine  in  the  diet  of  young 
rats  cannot  be  made  good  by  addition  of  taurine 
(cf.  preceding  abstract).  C.  R.  Harington. 

Catabolism  of  uric  acid  in  vertebrates.  I  and 
II.  S.  J.  Przylecki  (Arch.  int.  Physiol.,  1924,  24, 
238 — 263,  317 — 355). — On  subcutaneous  injection  of 
various  purines  in  frogs,  or  incubation  with  extracts 
of  frog  tissues,  the  uric  acid  was  catabolised  by 
means  of  enzymes  by  way  of  allantoin  and  other 
intermediate  products  to  ammonia,  oxalic  acid,  and 
urea!  Since  amphibia  and  fish  catabolise  uric  acid 
through  allantoin  and  are  probably  unable  to  synthes¬ 
ise  it  except  from  purine  bases,  whilst  birds  synthesise 
it  (not  through  allantoin)  and  cannot  destroy  it,  these 
processes  are  presumably  irreversible  in  the  verte¬ 
brates.  Chemical  Abstracts. 

Behaviour  and  action  of  bile  acids  in  the 
organism.  E.  Neubauer  (Deut.  med.  Woch., 
1925,  51,  2150;  from  Chem.  Zentr.,  1926,  I,  2017). — 
After  intravenous  injection  of  sodium  dehydrocholate, 
the  amount  of  bilirubin  in  the  bile  of  rabbits,  dogs, 
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and  men  was  decreased,  but  an  increase  in  the  bile 
pigments  was  observed  after  the  injection  of  more 
poisonous  bile  acids,  such  as  cholic  acid  or  deoxy- 
cholic  acid.  W.  0.  Kermack. 

Behaviour  and  action  of  bile  acids.  A.  Adler 
(Deut.  med.  Woch.,  1925,  51,  2150 — 2151 ;  from 
Chem.  Zentr.,  1926,  I,  2017). — A  reply  to  Neubauer 
(cf.  preceding  abstract).  W.  0.  Kermack. 

Comparative  physiological  action  of  guanidine 
derivatives.  G.  A.  Alles  (J.  Pharm.  Exp.  Ther., 
1926,  28,  251 — 276). — The  effects  of  guanidine  and 
its  alkyl,  acetyl,  and  amino-derivatives  on  blood 
pressure  and  respiration  have  been  studied;  theso 
substances  have  no  hypoglycasmic  properties ;  mini¬ 
mum  lethal  doses  are  given.  H.  J.  Channon. 

Reaction  between  acetylcholine  and  muscle 
cells.  A.  J.  Clark  (J.  Physiol.,  1926,  61,  530 — 
546). — Acetylcholine  produces  a  graded  action  on 
the  ventricle  and  the  Rectus  abdominis  of  the  frog 
over  a  100,000-fold  range  of  concentration.  The 
relation  between  the  concentration  of  the  drug  and 
the  action  produced  may  be  expressed  by  K  .  x— 
y/(100—y),  where  x  is  the  concentration  of  drug,  y 
the  action  produced  as  a  percentage  of  the  maximum 
possible  action,  and  K  is  a  constant.  This  suggests 
a  reversible  unimolecular  reaction  between  the  drug 
and  some  substance  in  the  cell  or  on  its  surface. 
The  quantity  of  drug  fixed  by  the  cell  is  very  small 
and  sufficient  to  cover  only  a  small  fraction  of  the 
surface.  There  is  no  direct  relation  between  the 
amount  of  drug  entering  the  cells  and  the  action 
produced.  R.  K.  Cannan. 

Pentamethylenetetrazole  (cardiazol).  I.  F. 
Hildebrandt  (Arch.  exp.  Path.  Pharm.,  1926,  116, 
100 — 109). — The  pharmacological  action  of  penta¬ 
methylenetetrazole  on  the  central  nervous  system 
and  the  heart  is  described.  It  does  not  act  on 
plain  muscle.  W.  0.  Kermack. 

Pentamethylenetetrazole  (cardiazol).  II.  O. 
Eichler  and  F.  Hildebrandt  (Arch.  exp.  Path. 
Pharm.,  1926,  116,  110 — 116). — The  pharmacological 
action  of  pentamethylenetetrazole  on  the  circulation 
and  blood  pressure  is  described.  Pentamethylene¬ 
tetrazole  counteracts  the  harmful  effects  of  chloro¬ 
form  and  chloral  hydrate  on  the  circulation. 

W.  0.  Kermack. 

Action  of  quinine  and  its  derivatives  on 
metabolism  and  heat  regulation.  B.  Rosenthal 
and  W.  Lipschitz  (Arch.  exp.  Path.  Pharm.,  1926, 
116,  39 — 66). — Quinine,  hydroquinine,  optoquin, 
eucupin,  and  vuzin  have  been  investigated  as  to  their 
effect  on  the  autolysis  of  macerated  guinea-pig  or 
dog  liver,  and  on  nitrogen  metabolism,  and  as  to 
their  pyretic  or  antipyretic  action.  Eucupin  and 
vuzin  are  peculiar  in  increasing  the  excretion  of 
nitrogen  and  in  causing  a  marked  rise  in  body  tem¬ 
perature.  W.  0.  Kermack. 

Influence  of  administration  of  active  and 
inactive  iron  oxide  on  the  C  :  N  urinary  quotient 
in  rabbits.  H.  Wada  (Biochem.  Z.,  1926,  175, 
62 — 67). — Whereas  administration  of  “  active  ”  (mag¬ 
netic)  iron  oxide  caused  the  urinary  C  :  N  ratio  to 


increase  considerably,  inactive  oxide  had  only  a 
slight  delayed  effect.  P.  W.  Cluttereuck. 

Composition  of  blood-serum  and  its  signific¬ 
ance  in  the  action  of  poisons.  I.  Introduction. 
H.  Handovsky.  II.  Characterisation  of  the 
protein  fractions  of  normal  serum  by  viscosity. 
P.  Bosse  and  H.  Handovsky.  III.  Action  of 
ether  on  serum.  P.  Bosse.  IV.  Determination 
of  cholesterol  in  blood-serum.  H.  Handovsky 
and  K.  Lohmann.  V.  State  of  cholesterol  in 
blood-serum.  H.  Handovsky,  K.  Lohmann,  and 
P.  Bosse  (PfUiger’n  Archiv,  1925,  35 — 49,  50 — 55, 
56 — 58,  59 — 62,  63 — 69;  from  Chem.  Zentr.,  1926,  I, 
1669 — 1670). — I.  Normal  ox-serum  contains  on  the 
average  6-6S%  of  protein  and  0-123%  of  cholesterol. 
The  average  distribution  of  the  protein  is  59%  of 
albumin,  23%  of  pseudoglobulin,  and  18%  of  eu- 
globulin.  The  author  assigns  to  the  cholesterol — as 
a  constituent  of  the  cell  walls — a  share  in  the  action 
of  poisons  on  the  cell. 

II.  For  the  determination  of  the  different  protein 
fractions  in  normal  ox-serum,  the  refractometric 
method  of  Robertson  was  found  to  be  satisfactory. 
In  viscosiraetric  and  refractometric  determinations 
it  was  found  that  the  viscosity  of  normal  serum  is 
an  additive  property  of  the  protein  fractions,  and 
this  can  serve  for  their  characterisation.  One  %  of 
ouglobulin  raises  the  viscosity  of  water  by  0-21,  1% 
of  pseudoglobulin  by  0-12,  1%  of  albumin  by  0-08%. 
Sera  of  tuberculous  humans  and  oxen  always  show  a 
viscosity  higher  than  normal. 

III.  Ether,  as  alcohol  and  chloroform,  precipitates 
globulins  first.  It  also  denatures  tho  albumin. 

IV.  For  the  determination  of  total  cholesterol  in 
serum  1  c.c.  of  serum  is  boiled  with  1  c.c.  of  saturated 
sodium  hydroxide  on  the  water-bath ;  the  neutralised 
— preferably  slightly  alkaline — liquid  is  shaken  threo 
times  with  ether  and  the  cholesterol  determined 
colorimetrically  in  the  extract  by  the  method  of 
Liebermann  and  Burchardt.  The  cholesterol  which 
can  be  shaken  out  directly  from  serum  is  determined 
colorimetrically  in  the  extract  made  by  shaking 
2 — 10  c.c.  of  the  serum  with  twice  the  amount  of 
ether  for  6  hrs.  The  extract  contains  cholesterol  in 
the  free  and  ester  form  in  about  the  ratio  1:1. 

V.  In  experiments  on  the  precipitation  of  the 
protein  fractions  and  determination  of  the  phos¬ 
phorus  and  cholesterol  of  serum,  it  was  found  that 
after  the  proteins  were  precipitated  by  acetic  acid  or 
ammonium  sulphate  the  phosphatides  and  the  greater 
part  of  the  cholesterol  remain  in  the  aqueous  solution. 
Only  22 — 25%  of  the  cholesterol  was  found  in  the 
protein  precipitate,  and  this  exclusively  with  the 
globulin.  To  determine  the  intensity  of  the  chol¬ 
esterol  linking,  the  serum  was  shaken  with  ether.  On 
the  average,  16 — 50%  of  the  total  cholesterol  was 
extracted.  The  amount  thus  extracted  does  not 
depend  on  the  cholesterol  content  of  the  serum.  It 
is  raised  by  increased  albumin  .content.  From  sera 
poor  in  euglobulin  large  amounts,  from  sera  rich  in 
euglobulin  small  amounts  of  cholesterol  can  be 
extracted.  It  is  further  influenced  by  the  salt  and 
water  content  of  the  serum;  small  additions  (0-1%) 
of  potassium,  sodium,  and  calcium  chlorides  and 
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dextrose  raise  the  amount  which  can  be  extracted, 
but  two  or  three  times  this  quantity  lowers  it ;  dilu¬ 
tion  with  Ringer  or  Tyrode  solution  does  not  change 
it;  on  the  other  hand,  dilution  with  water  lowers  it 
and  concentration  strongly  raises  it. 

H.  I.  Coombs. 

Effect  of  carbon  tetrachloride  and  of  alcohol 
on  acid-base  balance  of  the  blood.  P.  D.  Lam- 
son  and  R.  Wing  (J.  Biol.  Chem.,  1926,  69,  349 — 
355). — No  significant  changes  in  the  acid-base  balance 
of  the  dog's  blood  were  observed  after  oral  adminis¬ 
tration  of  carbon  tetrachloride  and  alcohol,  separately 
or  together,  or  after  inhalation  for  30  min.  of  carbon 
tetrachloride  in  sufficient  concentration  to  produce 
deep  anaesthesia.  C.  R.  Harington. 

Action  of  ethyl  alcohol  on  the  sensitivity  of 
proteins  towards  electrolytes.  P.  Wels  (Arch, 
exp.  Path.  Pharm.,  1926, 116,  67 — 99). — 0-25%  Ethyl 
alcohol  increases  the  sensitiveness  of  proteins  towards 
electrolytes,  whilst  0-5%  decreases  it.  The  bearing 
of  these  results  on  the  physico-chemical  condition  of 
cells,  more  particularly  in  relation  to  the  effects  of 
alcoholic  poisoning,  is  discussed.  W.  0.  Kermack. 

Ethylene  narcosis.  I.  Behaviour  of  the 
narcotic  in  blood.  II.  Distribution  of  ethylene 
between  blood  corpuscles  and  plasma  in  vitro 
and  during  narcosis.  M.  Niclottx  and  A.  Yovano- 
vitch  (Comp.  rend.  Soc.  Biol.,  1925,  93,  1653 — 1656, 
1657 — 1658;  from.  Chem.  Zentr.,  1926,  I,  2217). — 
Tho  concentration  of  ethylene  in  the  blood  of  a  dog 
is  dependent  on  its  concentration  in  the  inhaled  gas 
and  amounts  to  8 — 10  c.c.  per  100  c.c.  of  blood, 
when  there  is  66 — 77-5%  in  the  gas.  In  vitro  as  in 
vivo,  70 — 80%  of  the  ethylene  in  the  blood  is  in  the 
corpuscles  and  20 — 30%  in  the  plasma. 

W.  O.  Kermack. 

Determination  of  ethylene  in  blood.  M. 
Nicloux  (Compt.  rend.  Soc.  Biol.,  1925,  93,  1650 — 
1653 ;  from  Chem.  Zentr.,  1926,  I,  2217). — The  blood 
is  extracted  in  an  apparatus  previously  described  by 
the  author  for  the  determination  of  carbon  mon¬ 
oxide  and  analysed  eudiometrically  (cf.  “  L’oxyde  de 
carbone  et  l’intoxication  oxycarbonique,”  1925, 
Paris).  W.  O.  Kermack. 

Influence  of  experimental  poisoning  by  acids 
and  of  excision  of  the  suprarenals  on  the 
inorganic  cation  content  of  blood-serum.  K. 
Keitel  (Biochem.  Z.,  1926,  175,  86— 89).— Tho 
inorganic  cation  (especially  sodium  ion)  content  of 
dog’s  serum  falls  after  intravenous  injection  of 
hydrogen  chloride,  but  rises  after  extirpation  of  tho 
suprarenals.  P.  W.  Clutterbuck. 

Toxicity  of  arsinetri-JV-piperidinium  chloride. 
C.  S.  Leonard  (J.  Pharm.  Exp.  Ther.,  1926,  28, 
233 — 239). — The  effects  of  the  drug  injected  into 
rabbits  and  dogs  were  those  characteristic,  not  of 
organic  arsenic  compounds,  but  of  substituted  am¬ 
monium  salts.  H.  J.  Channon. 

Toxic  action  of  copper  on  Nitella.  S.  E. 
Cook  (J.  Gen.  Physiol.,  1926,  9,  735— 754).— Using 
the  loss  of  turgidity  of  the  cells  as  a  criterion,  it  is 
found  that  the  toxicity  curve  of  copper  chloride  with 


Nitella  is  sigmoid.  When  tho  concentration  of  the 
copper  chloride  is  varied,  the  toxic  effect  varies  as 
a  constant,  fractional  power  of  the  concentration. 
This  relation  holds  when  the  concentration  is  plotted 
against  either  (1)  the  time  necessary  to  reach  a  given 
point  on  the  ordinate  of  the  survivor  curve,  (2)  the 
maximum  speed  of  toxic  action  as  shown  by  the 
tangent  to  the  survivor  curve,  or  (3)  the  first  deriv¬ 
ative  of  the  equation  which  fits  the  survivor  curve. 
When  the  temperature  is  varied,  and  the  logarithm 
of  the  reciprocal  of  the  time  necessary  to  reach  a 
given  point  on  the  survivor  curves  is  plotted  against 
the  reciprocal  of  the  absolute  temperature,  tho  result¬ 
ing  figure  consists  of  curves  intersecting  at  16°,  27°, 
and  32°.  W.  Robson. 

Toxicological  considerations  on  the  produc¬ 
tion  of  hydrocyanic  and  thiocyanic  acids  in  the 
putrefying  animal  organism.  I  and  II.  G.  Sensi 
and  M.  Revello  (Annali  Chim.  Appl.,  1926,  16, 
268—275,  275—280;  cf.  A.,  1925,  ii,  607).— I. 
Hydrocyanic  acid  disappears  rapidly  from  the  body 
after  poisoning.  It  is  transformed  into  thiocyanic 
acid,  but  this  conversion  is  not  quantitative  and 
varies  according  to  conditions.  In  the  putrefaction 
of  animal  tissues  thiocyanic  acid  is  sometimes  formed, 
and  this  can  lead  to  wrong  deductions  as  to  hydro¬ 
cyanic  acid  poisoning. 

II.  A  description  of  a  case  of  fatal  poisoning  by 
hydrocyanic  acid  in  which  the  dose  was  small  and 
the  acid  could  not  be  detected  in  the  body  with 
certainty.  S.  B.  Tallantyre. 

Purification  of  enzymes  by  electrodialysis  and 
electro-osmosis.  R.  Fricke,  F.  A.  Fischer,  and 
H.  Borchers  (Kolloid-Z.,  1926,  39,  371—372). — 
Addenda  to  a  previous  paper  (this  vol.,  791). 

N.  H.  Hartshorne. 

Biochemistry  of  electrolytes.  L.  Hugounenq 
and  J.  Loiseleur  (Bull.  Soc.  Chim.  biol.,  1926,  8, 
610 — 620). — Enzyme  activity  is  considered  to  bo  due 
to  catalytically  active  ions  adsorbed  on  protein,  and 
will  in  consequence  be  a  function  of  the  selective 
adsorption  by  the  protein  and  the  pn-  The  existence 
within  the  cells  of  proteins  with  different  isoelectric 
points  and  the  selective  adsorption  of  ions  allows 
control  of  wide  variations  in  enzyme  activity  by  small 
changes  in  the  hydrogen-ion  concentration.  It  is 
suggested  that  the  nucleoproteins  may  be  the  colloidal 
support  for  more  than  one  catalytically  active  ion. 

H.  J.  Channon. 

Hydrogen  cyanide  in  the  metallic  poisoning 
of  enzymes.  M.  Jacoby  (Biochem.  Z.,  1926,  175, 
79 — 85). — Papain  is  inactivated  by  zinc  only  when 
the  metal,  in  presence  of  excess  ofipotassium  cyanide, 
is  brought  into  contact  with  the  enzyme.  The 
inactivation  is  similar  to  that  of  pepsin,  but  different 
from  that  of  urease.  P.  W.  Clutterbuck. 

Effect  of  potassium  thiocyanate  on  diastatic 
action.  A.  Bittorf  and  von  Falkenhausen 
(Arch.  exp.  Path.  Pharm.,  1926,  115,  9 — 17). — The 
amylolytic  activity  of  saliva  is  notably  increased  by 
addition  of  potassium  thiocyanate.  The  optimum 
concentration  of  the  latter  increases  with  the  dilution 
of  the  enzyme.  Experiments  with  dialysed  saliva 
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show  that  the  effect  is  not  merely  that  of  neutral 
salts  activating  the  amylase,  since  the  presence  of 
sodium  chloride  is  also  necessary  for  the  full  effect 
to  be  observed.  The  diastase  of  the  submaxillary 
gland,  the  pancreas,  and  the  liver  are  similarly 
activated  by  thiocyanate.  R.  K.  Can nan. 

Supposed  hydrolysis  of  starch  by  salts  and 
protein  degradation  products.  K.  Takane  (Bio- 
chem.  Z.,  1926,  175,  241— 252).— The  view  that 
starch  can  be  hydrolysed  by  solutions  of  salts,  amino- 
acids,  and  peptones,  advocated  by  lljin  (A.,  1923,  i, 
172),  Biedermann  {ibid.,  655),  Haehn  (ibid.,  443),  and 
by  Haehn  and  Berentzen  (Chem.  Zelle  Gewebe,  1925, 
12,  286)  is  shown  to  be  erroneous.  When  starch  was 
carefully  purified  and  when  the  solutions  both  of 
starch  and  of  salts  etc.  were  boiled  sufficiently  and 
the  apparatus  was  carefully  sterilised,  no  evidence  of 
hydrolysis  could  be  obtained. 

P.  W.  Clutterbhck. 

[Alleged]  artificial  glycolytic  enzyme.  H. 
Kochling  (Chem.  Zelle  Gewebe,  1925,  247 — 285 ; 
from  Chem.  Zentr.,  1926,  I,  1587). — So  far,  all 
attempts  to  prepare  an  agent  capable  of  degrading 
dextrose  under  aseptic  conditions  have  failed.  The 
activity  of  the  peptone-dextrose-hydrogen  carbonate 
system  of  Schlatter,  as  also  of  the  oleate-fibrin- 
dextrose-buffer  system  of  Warden,  was  due  to 
bacteria,  whilst  the  fibrin-containing  preparations  of 
Schroeders  and  of  Sieber  are  not  active  if  cell-free 
plasma  is  used.  C.  Rimington. 

Retardation  of  invertase  action  by  dextrose 
and  lsevulose.  J.  M.  Nelson  and  R.  S.  Anderson 
(J.  Biol.  Chem.,  1926, 69, 443 — 448). — Curves  obtained 
by  plotting  the  retarding  effect  on  inversion  of  sucrose 
exerted  by  (3-glucose,  a(3-fructose,  and  p-fructose 
against  the  concentration  of  sucrose  are  all  of  the 
same  shape;  with  a-glucose  curves  of  another  type 
were  obtained,  the  retardation  due  to  this  substance 
being  greater  at  2%  and  less  at  20%  sucrose  con¬ 
centration  than  that  of  the  other  hexoses  mentioned 
above.  C.  R.  Harington. 

Effect  of  esterifying  carbocyclic  acids  on  their 
action  in  preventing  the  development  of  micro¬ 
organisms.  T.  Sabalitschka,  K.  R.  Dietrich, 
and  E.  Bohm  (Pharm.  Ztg.,  1926,  53,  834 — 836). — 
Penicillium  glaucum  was  added  to  a  suitable  nutrient 
medium  to  different  portions  of  which  the  substance 
under  investigation  had  been  added  in  varying 
amounts.  Phenol  was  used  as  a  standard  for  com¬ 
parison.  Of  the  free  acids  used,  benzoic  acid  was 
found  the  most  active,  its  activity  being  one-third 
that  of  phenol.  Then  came  in  descending  order  of 
activity,  anisic,  salicylic,  and  cinnamic  acids,  whilst 
m-  and  p-hydroxybenzoic  acids  were  the  least  active. 
Benzoic  and  salicylic  acids  show  a  stronger  activity 
than  their  methyl  esters,  a  behaviour,  however, 
which  is  reversed  in  the  case  of  the  other  acids  and 
esters.  Esterifieation  leads  to  similar  results,  whilst 
the  introduction  of  chlorine  further  increases  the 
activity,  so  that  methyl  m-chloro-p-hydroxybenzoate 
has  an  activity  comparable  with  that  of  phenol. 
The  action  of  this  ester  (a  commercial  preservative) 
was  tested,  in  comparison  with  the  commoner  pre¬ 


servatives,  against  various  fungi  and  bacteria  and 
was  found  to  be  superior  to  them.  The  conclusion  is 
reached  that  whilst  the  salts  of  the  acids  act  only  in 
an  acid  medium,  the  free  acids  only  in  acid  or  non- 
acid-binding  medium,  the  activities  of  the  esters 
remain  unchanged  whether  the  medium  is  acid, 
neutral,  or  alkaline.  W.  Robson. 

Formation  of  lactic  acid  from  metbylglyoxal 
by  ketone-aldebyde  mutase  of  animal  and 
vegetable  origin.  G.  Gorr  and  G.  Perlmann 
(Biochem.  Z.,  1926,  174,  433 — 439). — Methylglyoxal 
is  converted  into  lactic  acid  by  aqueous  extracts  of 
muscle  to  the  extent  of  77- — 90%,  of  liver  to  the 
extent  of  64%  in  15  hrs.  at  37°,  and  by  Bacterium 
pasteurianum,  under  anaerobic  conditions,  to  the 
extent  of  90%  in  26  hrs.  E.  C.  Smith. 

Conversion  of  phenylglyoxal  into  mandelic 
acid  by  the  ketone-aldebyde  mutase  of  green 
plants.  G.  Binder-Kotrba  (Biochem.  Z.,  1926, 
174,  443 — 447). — Phenylglyoxal  is  converted  into 
Z-mandelie  acid  by  the  action  of  pea-meal,  aqueous 
extract  of  peas,  the  alcohol-ether  precipitate  from  the 
latter,  and  the  acetone-dried  pea-meal  preparation. 
The  presence  of  the  ketone-aldehyde  mutase  inhibits 
the  spontaneous  formation  of  rZZ-mandclic  acid,  the 
product  after  6  days’  action  of  bean-meal  being  90% 
Z-mandelic  acid.  E.  C.  Smith. 

Determination  of  lipase  in  germinating  pine- 
seeds.  H.  W.  Nicolai  (Biochem.  Z.,  1926,  174, 
373 — 383). — Lipase  is  determined  by  a  modification 
of  the  method  of  Rona  and  Lasnitzki  (A.,  1925, 
i,  471).  The  lipase  content  of  pine  seeds  increases 
up  to  the  fifth  day  of  germination.  The  amount  of 
fat  hydrolysed  during  the  first  7  days,  calculated 
from  the  lipase  action,  corresponds  with  that  deter¬ 
mined  by  analysis.  The  seeds  contain  maltase,  but 
no  glycolytic  enzymes.  E.  C.  Smith. 

Behaviour  of  lipase  during  autolysis  of  the 
liver.  H,  Kosterlitz  and  H.  Petow  (Biochem.  Z., 
1926, 175,  31 — 45). — Solutions  obtained  by  extraction 
at  2°  of  liver  pulp  after  autolysis  have  much  greater 
lipolytic  power  than  extracts  made  before  autolysis. 
The  lipolytic  power  of  extracts  obtained  by  combining 
autolysis  with  dialysis  is  at  first  still  greater  and  then 
falls  away.  P.  W.  Clutterbhck. 

Specificity  of  luciferin  and  luciferinase.  E.  N. 
Harvey  (Amer.  J.  Physiol.,  1926,  77,  548 — 554). — 
Among  41  different  genera  of  luminous  animals,  only 
Pholas  dactylus,  ostracods,  fire-flies,  and  Odontosyllis 
give  the  luciferin-luciferinase  reaction.  Cypridina 
luciferin  (or  luciferinase)  will  react  with  the  luci¬ 
ferinase  (or  luciferin)  of  two  other  genera  of  ostracods 
with  luminescence,  but  with  none  of  the  other  lumin¬ 
ous  animals.  The  oxyluciferin  of  Cypridina  and 
Pholas,  but  not  of  Pelagia  or  Chcetopterus,  can  be 
reduced  again  with  hydrogen  and  platinised  asbestos. 
It  is  suggested  that  the  absence  of  the  luciferin- 
luciferinase  reaction  is  in  many  cases  due  to  the  fact 
that  iust  enough  luciferinase  is  present  to  be  com¬ 
pletely  used  up  by  the  luciferin  during  the  attempted 
preparation  of  the  former.  R.  K.  Oannan 
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Bioluminescence  and  fluorescence  in  the 
living  world.  E.  N.  Harvey  (Amer.  J.  Physiol., 
1926,  77,  555 — 561). — A  survey  has  been  made  of 
the  fluorescence  in  near  ultra-violet  light  of  the 
tissues  and  photogenic  material  of  luminescent 
animals.  In  general,  the  luminous  organs  show  a 
marked  fluorescence,  the  colour  of  which  is  the  same 
as  that  of  the  luminescence,  although  there  are  excep¬ 
tions  to  both  of  these  statements.  Dried  fire-flics 
and  some  fish  preserved  in  formalin  show  this  fluores¬ 
cence,  which,  in  some  cases,  seems  definitely  to  be 
associated  with  the  oxidation  product  of  the  luminous 
material.  R.  K.  Cannan. 

Regeneration  of  enzymes  made  inactive  by 
heating.  A.  N.  Bakh  and  A.  I.  Obarin  (Trans. 
Karpov  Inst.  Chem.,  1925,  [4],  217 — 231). — The 
properties  of  peroxydase,  inactivated  by  heating,  are 
restored  to  a  noticeable  extent  only  in  presence  of 
atmospheric  oxygen ;  the  conditions  are  most  favour¬ 
able  in  slightly  alkaline  solutions.  The  absorption 
of  oxygen  by  slightly  alkaline  solutions  of  vegetable 
extracts  is  duo  to  the  presence  of  “  breathing  chromo¬ 
gens  ”  which  unite  with  oxygen  and  thereby  become 
coloured.  If  such  cliromogens  and  pigments  are 
removed  from  vegetable  extracts  containing  enzymes, 
regeneration  of  the  activity  of  the  latter  does  not 
take  place.  Isolated  crystalline  pigment  (chloro- 
genic  acid)  regenerates  enzymes  in  solutions  which 
otherwise  exhibit  no  regeneration.  The  process  is 
therefore  one  of  oxidation  of  the  zymogen. 

Chemical  Abstracts. 

Specificity  of  animal  proteases.  VI.  Mode 
of  action  of  pepsin.  E.  Waldschmidt-Leitz  and 
E.  Simons  (Z.  physiol.  Chcm.,  1926, 156,  114 — 127). — 
The  equivalence  of  carboxyl  and  amino-groups  liber¬ 
ated  by  the  hydrolysis  of  various  proteins  by  pepsin 
suggests  that  the  peptolysis  consists  in  the  fission  of 
carboxylamides.  Exceptions  in  which  the  ratio 
NII2  •'  C02H  varies  from  unity  are  probably  due  to 
the  presence  of  such  compounds  as  glutamic  and 
pyrrolidinecarboxylic  acids  in  the  products.  The 
peptolysis  of  caseinogen,  egg-albumin,  globulin  from 
ricinus  seeds,  gliadin,  zein,  and  gelatin  is  described, 
and  the  NH2 :  C02II  ratios  are  determined. 

C.  Hollins. 

Determination  of  pepsin  using  Congo-red. 
M.  Kawahara  and  0.  Peczenik  (Wien.  med.  Woch., 
1926,  76, 129—130 ;  from  Chem.  Zentr.,  1926, 1, 1865). 
— A  modification  of  the  Congo  red-albumin  method 
previously  described  (Pfliiger’s  Archiv,  1924,  206, 
360).  Using  the  easily  digestible  and  completely 
soluble  caseinogen,  2 — 4  lirs.  is  a  sufficient  time  for 
digestion.  J.  S.  Carter. 

Pancreatic  protein  digestion.  It.  Willstatter 
(Deut.  med.  Woch.,  1926,  52,  1—2;  from  Chem. 
Zentr.,  1926,  I,  1672). — The  pancreatic  enzyme 
mixture  is  separated  into  its  components — lipase, 
trypsin,  and  amylase — by  separating  the  lipase  and 
trypsin  from  the  amylase  by  adsorption  on  alumina 
and  kaolin,  respectively.  The  pure  trypsin  is  not 
able  to  act  on  simple  peptides,  but  is  able  to  hydrolyse 
peptones  (also  thymus  histone  and  clupein).  The 
recent  view  of  the  predominantly  disintegrating 


action  of  trypsin  and  pepsin  is  not  borne  out  by 
quantitative  experiments.  It  appears  more  likely7- 
that  the  breakdown  of  protein  compounds  in  the 
animal  body  is  essentially  by  hydrolytic  reactions 
which  convert  protein  through  peptones  and  peptides 
into  ammo-acids.  H.  I.  Coombs. 

Digestibility  of  deaminated  proteins  by  proteo¬ 
lytic  enzymes.  R.  Nakashima  (J.  Biochem. 
[Japan],  1925,  5,  293 — 310). — Caseinogen,  edestin,  and 
zein  (5 — 10  g.)  were  deaminated  with  a  cold  mixture 
of  50  c.c.  of  glacial  acetic  acid  and  100  c.c.  of  30% 
sodium  nitrite  solution,  the  yellow  mass  being  col¬ 
lected  after  4 — 6  hrs.,  and  washed  successively  with 
cold  urea  solution,  water,  alcohol  (unless  the  protein 
is  soluble),  and  ether.  The  products,  which  were 
practically  free  from  amino-nitrogen,  were  dried  in  a 
vacuum.  The  reactions  given  by  the  deaminated 
proteins  are  detailed.  The  optimum  acidity  for 
peptic  and  tryptic  digestion  differs  from  that  for  the 
natural  protein,  but  (except  for  zein)  at  that  optimum 
acidity  there  is  no  difference  in  digestibility  between 
the  natural  and  deaminated  proteins. 

Chemical  Abstracts. 

Enzymes  of  the  skin.  J.  Wohlgemuth.  V. 
Respiration  and  glycolysis  of  the  skin  and  the 
influence  of  hormones.  E.  Klopstock.  VI. 
Behaviour  of  lipase  and  presence  of  phosphatase, 
sulphatase,  and  carboxylase  in  the  skin.  Y. 
Nakamura  (Biochem.  Z.,  1926,  175,  202 — 215, 
216 — 232). — V.  Respiration  and  glycolysis  are  deter¬ 
mined  by  Warburg’s  method.  The  mean  values  for 
human  skin  are,  for  respiration  Q0,=— 2d  and  for 
anaerobic  glycolysis  Qu5,— +  6-  The  corresponding 
values  for  the  skin  of  a  cadaver  are  Qo,=—2-0  and 
for  Qo<5,=  +3-4.  These  values  refer  only  to  super¬ 
ficial  layers  of  skin,  the  deeper  layers  giving  lower 
values.  Aerobic  glycolysis  of  skin  gave  only  very 
small  values.  Adrenaline  causes  a  slight  increase  in 
respiration  of  the  skin.  The  active  principles  of  the 
thyroid,  ovaries,  and  testis  increase  the  respiration  to 
300,  220,  and  170%,  respectively,  whilst  insulin  and 
hypophysin  decrease  respiration  to  65  and  30%  of 
the  original  value.  Glycolysis  is  reduced  by  the 
active  substances  of  the  thyroid,  testis,  and  hypo¬ 
physis  to  40,  60,  70%,  but  is  slightly  increased  by 
that  of  the  ovaries  and  is  scarcely  at  all  affected  by 
insulin  (cf.  A.,  1925,  ii,  203,  472;  this  vol.,  93,  864). 

VI.  Lipase  of  the  skin  has  its  optimum  action  at 
pn  7J — 7-5,  and  is  activated  by  the  phosphate  ion. 
The  resistance  of  this  lipaso  to  quinine  and  atoxyl 
depends,  not  on  any  specific  property  of  the  enzyme, 
but  on  the  presence  of  certain  dialysable  substances. 
In  the  skin  and  in  the  subcutaneous  fat  a  phosphatase 
is  present  and  in  the  skin  a  sulphatase.  Since  the 
skin  can  also  break  down  pyruvic  acid  to  aldehyde,  a 
carboxylase  is  probably  present. 

P.  W.  Clutterbuck. 

Sulphatase.  VIII.  Difference  between  sul¬ 
phatase  and  myrosinase.  C.  Neuberg  and  J. 
Wagner  (Biochem.  Z.,  1926,  174,  457—463).— 
Sinigrin  is  resistant  to  plant  sulphatase,  whilst 
myrosinase  from  Sinapis  alba  is  without  action  on  the 
substrates  normally  used  for  determining  sulphatase 
action.  E.  C.  Smith. 
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Isolation  and  crystallisation  of  urease.  J.  B. 
Sumner  (J.  Biol.  Chem.,  1926,  69,  435 — 441). — Jack- 
bean  meal  is  extracted  at  the  ordinary  temperature 
Both  5  parts  of  31-6%  acetone;  on  keeping  the 
filtrate  over-night  at  2 — 2-5°  a  crystalline  deposit  is 
obtained,  which  is  soluble  in  water  and  dilute  alkalis, 
gives  the  reactions  for  protein,  but  no  reactions  for 
carbohydrate;  1  mg.  will  produce  100  mg.  of  am¬ 
monia  nitrogen  from  urea  in  5  min.  at  20°.  The 
substance  is  denatured  on  keeping  in  the  dry  state 
and  on  treatment  with  acid ;  it  is  regarded  as  a 
globulin  and  as  being  identical  with  urease. 

C.  R.  Harincton. 

Fermentation.  S.  N.  Cagan  (Z.  angew.  Chem., 
1926,  39,  951 — 952). — Pyruvic  acid,  one  of  the  inter¬ 
mediate  products  of  the  fermentation  of  sucrose  with 
yeast,  yields  a-isobutyl-fl-naphthocinchoninic  acid 
with  an  ethereal  solution  of  isovaleraldehyde  and 
(3-naphthylamine,  and  this  acid  is  readily  purified  by 
recrystallisation  from  ethyl  acetate.  An  attempt  to 
obtain  a  large  yield  of  the  pyruvic  acid  derivative  by 
shaking  a  dilute  sugar  solution  containing  yeast  with 
an  ethereal  solution  of  the  above  aldehyde  and  amine 
failed,  however,  only  0-85  g.  of  the  cinchoninic  acid 
being  obtained  from  90  g.  of  sucrose  owing  to  the 
phytochemical  reduction  of  the  aldehyde  to  isoamyl 
alcohol.  At  the  same  time,  it  appeared  that  pyruvic 
acid  must  undergo  fermentation  at  an  extraordinarily 
rapid  rate  to  account  for  such  a  poor  yield. 

A.  R.  Powell. 

Carbohydrate  metabolism.  XIV.  Presence 
of  4  4  neo-glucose  ' '  in  the  course  of  fermentation 
of  ap-glucose.  C.  Lundsgaard  and  S.  A.  Holboll 
(Compt.  rend.  Soc.  Biol.,  1925,  93,  1688 — 1690 ; 
from  Chem.  Zentr.,  1926,  I,  2114). — Aqueous  and 
ethereal  extracts  of  various  yeasts  are  mixed  with 
a(3-glucose  and  subjected  to  dialysis.  Good  corre¬ 
spondence  between  reduction  and  polarimetric  values 
for  glucose  is  found  in  the  dialysates.  It  is  concluded 
that  “  neo-glucose  ”  is  not  formed  during  the  ferment¬ 
ation  of  sugar  by  yeast.  J.  Pryde, 

Action  of  oxygen  on  the  alcoholic  fermentation 
of  sugar.  G.  Gorr  and  G.  Perlman n  (Biochem. 
Z.,  1926, 174,  425 — 432). — The  combined  ethyl  alcohol 
and  acetaldehyde  formation  during  the  fermentation 
of  sucrose  by  yeast  is  only  very  slightly  less  in  the 
presence  of  air  than  under  anaerobic  conditions.  The 
yield  of  butylene  glycol  is  in  each  case  minute,  and 
acetylmethylcarbiuol  and  diacetyl  cannot  be  detected. 

E.  C.  Smith. 

Action  of  ammonium  salts  on  yeast  ferment¬ 
ation.  IV.  H.  Zeller  (Biochem.  Z.,  1926,  175, 
135 — 161). — The  fermenting  power  of  pressed  yeast 
is  increased  by  80 — 140%  by  addition  of  ammonium 
phosphate,  carbonate,  oxalate,  citrate,  tartrate,  and 
formate  and  by  20 — 30%  by  ammonium  chloride, 
sulphate,  bromide,  iodide,  nitrate,  benzoate,  molybd¬ 
ate,  thiocyanate,  and  ammonium  magnesium  sulphate. 
The  fermenting  power  of  brewers’  yeast  is  also 
increased  by  these  salts  with  the  following  exceptions  : 
ammonium  benzoate  inhibits  fermentation  strongly, 
and  ammonium  citrate,  which  assists  fermentation 
with  pressed  yeast  only  when  in  small  concentration 


and  inhibits  in  more  concentrated  solution,  increases 
fermentation  with  brewers’  yeast  both  in  concen¬ 
trated  and  dilute  solution.  The  permeability  of 
ammonium  salts  is  approximately  proportional  to  the 
increase  in  fermenting  power  with  the  oxception  of 
ammonium  phosphate.  The  increased  fermentation, 
is  probably  related  to  the  formation  of  complex 
sugar-ammonium  salt  compounds.  Ammonium  salts 
do  not  increase  the  action  of  Lebedev’s  extract. 
Insulin,  which  cannot  replace  the  enzyme,  partly 
inhibits  the  action  of  ammonium  salts. 

P.  W.  Clutterbuck. 

Fermentation  of  hexosediphosphoric  acid, 
dextrose,  lsevulose,  sucrose,  and  invert-sugar 
by  yeast  juice  and  fresh  yeast.  C.  Neuberg  and 
M.  Kobel  (Biochem.  Z.,  1926,  174,  480 — 492). — At 
the  commencement  of  the  fermentation  of  sodium  or 
magnesium  hexosediphosphate  in  the  presence  of 
arsenate,  fermentation  is  more  rapid  than  is  the  case 
with  the  simple  sugars.  This  supports  the  hypo¬ 
thesis  that  the  breakdown  of  the  ester  results  in  the 
liberation  of  a  more  readily  fermentable  sugar,  but 
later  in  the  course  of  fermentation  the  breakdown  of 
the  simple  sugars  is  the  more  rapid,  and  preliminary 
treatment  of  the  hexosediphosphate  with  tissue  phos¬ 
phatase  does  not  result  in  a  more  rapid  fermentation 
than  that  of  dextrose  or  kevulose.  The  fermentation 
of  the  hexosediphosphate  is  accelerated  by  the 
addition  of  toluene,  bile  salts,  and  other  substances 
which  affect  the  permeability  of  the  cell. 

E.  C.  Smith. 

Fermentation  of  phenylglyoxylic  acid.  G. 
Binder-Kotrba  (Biochem.  Z.,  1926,  174,  440 — 442). 
— Phenylglyoxylic  acid  is  converted  by  yeast  in  the 
presence  of  sodium  hydrogen  sulphite  into  benz- 
aldehyde,  which  separates  as  the  hydrogen  sulphite 
compound.  E.  C.  Smith. 

Reaction  between  sugars  and  amino-acids. 
Fermentation  of  mixtures  of  amino-acids  and 
sugars.  C.  Neuberg  and  M.  Kobel  (Biochem.  Z., 
1926,  174,  464 — 479). — It  is  shown  by  means  of  the 
alteration  of  rotation  of  solutions  of  the  sugars  and 
amino-acids  on  admixture  that  reactions  take  place 
between  the  following  :  laevulose,  dextrose,  maltose, 
and  magnesium  hexosediphosphate  with  urea,  aspar¬ 
agine,  and  glutamic  acid ;  lsevulose  and  dextrose  with 
Z-alanine,  thiourea,  acetamide,  and  arginine.  The 
fact  that  amino-acids  are  fermented  only  in  the 
presence  of  carbohydrate  is  considered  to  be  explained 
by  the  necessity  for  this  combination  to  occur. 

E.  C.  Smith. 

Zymophosphate  formation  and  biochemical 
transformation  of  sugar.  H.  von  Euler  and 
E.  Brunius  (Svensk  Kem.  Tidskr.,  1925,  37,  301 — 
307 ;  from  Chem.  Zentr.,  1926,  I,  2013). — The  form¬ 
ation  of  zymophosphate  by  yeast  is  inhibited  by 
phenol  at  approximately  the  same  concentration  at 
which  it  retards  fermentation.  W.  O.  Ivermack. 

Separation  of  the  oxidoreductase  from  the 
zymase  complex.  I.  A.  Lebedev  (Z.  physiol. 
Chem.,  1926,  156,  153— 158).— The  filtrate  from 
macerated  yeast-extract  which  has  been  coagulated 
at  60 — 65°  does  not  ferment  sucrose,  but  decolorises 
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methylene-blue.  The  oxidoreductase,  precipitated 
from  the  filtrate  by  ammonium  sulphate,  has  no 
action  on  methylene-blue,  and  the  residual  liquor, 
after  boiling,  is  also  without  action.  The  latter,  how¬ 
ever,  contains  a  co-enzyme,  for  a  mixture  of  the 
boiled  liquor  and  the  precipitated  oxidoreductase 
decolorises  methylene-blue.  C.  Hollins. 

Bacterial  Alters.  S.  P.  Kramer  (J\  Gen. 
Physiol.,  1926,  9,  811- — 812). — Regarding  a  filter  in 
action  as  a  suspension  of  the  material  composing  the 
filter  in  the  fluid  which  is  being  filtered,  it  is  found 
that  colloids  or  micro-organisms  which  pass  filters  of 
silica  (electronegative  charge)  will  not  pass  filters  of 
plaster  of  Paris  or  of  pure  calcium  sulphate  to  which 
calcium  carbonate  has  been  added  (electropositive 
charge)  and  vice  versa.  Filters  of  pure  calcium 
sulphate  (no  electrical  charge)  have  no  action  on  the 
dyes  or  organisms  used.  W.  Robson. 

Dismutation  of  aldol  by  Bacterium  ascendens. 
G.  Binder-Kotrba  (Biochem.  Z.,  1926,  174,  448 — 
451). — Aldol  is  converted  by  Bacterium  ascendens  into 
cZ-3-butylcne  glycol,  [a]D  +14-6°,  and  into  (3-hydroxy- 
butyric  acid  of  only  very  small  dextrorotation, 
[«]„  +1-0°.  E.  C.  Smith. 

Biochemistry  of  the  asymmetry  problem. 
P.  Mayer  (Biochem.  Z.,  1926,  174,  420—424).— 
Phenylglyoxal  is  quantitatively  converted  into  4min- 
delic  acid  by  treatment  with  Bacterium  ascendens,  and 
into  Z-mandelic  acid  with  lactic  acid  bacteria  or  an 
acetone-dried  preparation  of  the  latter.  The  two 
bacteria  contain  therefore  a  ketone-aldehyde  mutase. 

E.  C.  Smith. 

Behaviour  of  pyrimidine  derivatives  in  organ¬ 
isms.  II.  Action  of  Bacillus  coli  on  uracil 
and  cytosine.  A.  Hahn  and  L.  Schafer  (Z.  Biol., 
1925,  83,  511 — 514;  from  Chem.  Zentr.,  1926,  I, 
1666). — Cytosine  can  be  hydrolytically  deaminated 
to  uracil  by  means  of  an  enzyme  found  in  yeast. 
B.  coli  can  also  convert  cytosine  into  uracil.  Uracil 
is  not  attacked  by  B.  coli.  H.  I.  Coombs. 

Bacterial  metabolism,  LXXVI.  Soluble 
proteolytic  enzyme  of  Bacillus  proteus.  A.  I. 
Kendall  and  H.  R.  Keith.  LXXVII.  Intestinal 
flora  of  nurslings.  LXXVIII.  Intestinal  bac¬ 
teria  of  artifically  fed  infants.  LXXIX. 
Intestinal  flora  of  normal  adults.  LXXX. 
Intestinal  flora  of  man  containing  abnormal 
numbers  of  gas  bacilli.  A.  J.  Kendall,  A,  A. 
Day,  and  A.  W.  Walker  (J.  Infect.  Dis.,  1926,  38, 
193—199,  200—204,  205—210,  211—216,  217—221). 
— -Tho  soluble  proteolytic  enzyme  of  Bacillus  proteus 
effects  a  rapid  change,  tryptic  rather  than  peptic, 
in  the  gelatin  molecule.  Bacteria  from  nurslings 
induce  but  small  nitrogenous  changes,  but  effect 
pronounced  fermentation  of  dextrose  and  lactose, 
with  formation  of  acid.  Bacteria  from  artificially  fed 
infants  cause  putrefaction  in  sugar-free  media,  and 
fermentation  in  similar  media  containing  carbo¬ 
hydrates.  Moderate  proteolysis  and  some  putre¬ 
faction,  caused  by  bacteria  from  normal  adults  in 
media  containing  no  utilisable  carbohydrate,  are 
suppressed  when  utilisable  carbohydrates  are  present. 
Rapid  degradation  of  protein  and  extensive  deamin¬ 


ation,  caused  by  bacteria  from  subjects  containing 
abnormal  numbers  of  gas  bacilli  in  solutions  free 
from  utilisable  carbohydrate,  are  also  suppressed  in 
presence  of  carbohydrate.  Chemical  Abstracts. 

Pyorubrin,  a  red,  water-soluble  pigment 
characteristic  of  Bacillus  pyocyaneus.  P.  D. 
Header,  G.  H.  Robinson,  and  V.  Leonard  (Amer. 
J.  Hyg.,  1925,  5,  682- — 70S). — Like  the  fluorescent 
pigment  and  pyocyanin,  pyorubrin  yields  its  specific 
leuco-base  on  reduction  with  zinc  and  hydrochloric 
acid,  and  is  regenerated  therefrom  on  oxidation; 
unlike  the  first  two  substances,  it  is  not  an  indicator. 

Chemical  Abstracts. 

Carbamide  [formed]  by  bacteria.  N.  N. 
Ivanov  (Biochem.  Z.,  1926,  175,  181 — 184). — 
Cultures  of  Bacillus  megatherium  and  B.  tumescens 
form  from  peptone  containing  gelatin  and  from 
amino-acids  containing  arginine,  considerable 
amounts  of  carbamide  which  is  derived  from  the 
arginine  (cf.  A.,  1925,  i,  344,  746). 

P.  W.  Clutterbhck. 

Dismutation  of  a-methylbutaldehyde.  C.  Neu- 
berg  and  E.  Simon  (Biochem.  Z.,  1926,  174,  452 — 
456). — dZ-a-Methyl-w-hutaldehyde  is  quantitatively 
converted  by  Bacterium  xylinum  into  the  corresponding 
cZZ-amyl  alcohol  and  cZZ-valeric  acid.  Suspensions  of 
horse-liver  act  very  slowly  and  incompletely,  the 
amyl  alcohol  obtained  being  inactive. 

E.  C.  Smith. 

Attenuation  and  antigenic  power  of  diphtheria 
toxin  after  treatment  with  various  substances. 
P.  Nelis  (Ann.  Inst.  Pasteur,  1926,  40,  666 — 696). 
The  removal  of  dialysable  substances  from  diphtheria 
toxin  (which  itself  dialyses  slowly)  causes  it  to  lose 
rapidly  much  of  its  toxic  power.  The  dialysed  toxin 
is  the  more  rapidly-  acted  on  by  ozone.  In  the 
preparation  of  the  anatoxin,  most  of  the  formalde¬ 
hyde  is  taken  up  by  the  dialysable  substances. 
Sodium  oleate  solution  at  37°  destroys  the  toxin 
completely.  Quinine  salts  destroy  it  in  part.  The 
antigenic  power  of  the  toxins  treated  by  these  methods 
is  given.  H.  J.  Channon. 

Peptone  culture  medium  for  Bacillus  tuber¬ 
culosis.  L.  Boez  (Ann.  Inst.  Pasteur,  1926, 40, 746 — 
754). — The  use  of  a  medium  consisting  of  the  product 
of  pancreatic  digestion  of  beef,  together  with  glycerol, 
dextrose,  and  salts,  is  advocated.  H.  J.  Channon. 

Isolation  of  a  crystalline  protein  with  tuber¬ 
culin  activity.  F.  E.  Seibert  (Science,  1926,  63, 
619 — 620). — The  protein  was  completely  precipitated 
from  tuberculin  by  saturation  with  ammonium 
sulphate ;  the  product  consisted  of  a  water-soluble, 
non-coagulable  protein,  a  water-soluble,  heat-coagul- 
able  protein,  and  a  water-insoluble  protein,  the  first 
two  containing  most  of  the  tuberculin  activity. 
When  the  water-soluble,  non-coagulable  dialysed 
fraction  was  treated  by  Hopkins’  method  for  isolating 
crystalline  ovalbumin,  needles  were  obtained  which 
gave  the  biuret,  Millon,  and  Molisch  reactions,  to¬ 
gether  with  a  marked  skin  reaction  in  tuberculous 
guinea-pigs.  A.  A.  Eldridge. 

Isolation  of  insulin.  C.  Funk  (Science,  1926, 
63,  401 — 402). — Insulin,  purified  by  way  of  its  com- 
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pound  with  flavianic  acid,  yields  analytical  results 
corresponding  with  the  formula  Cfl9H102O22N18S  or 
C^H^O^S.  The  structure  may  be  that  of  a 
polypeptide  composed  of  about  15  amino-acids. 

A.  A.  Eldridge. 

Crystalline  insulin,  J.  J.  Abel  (Proc.  Nat. 
Acad.  Sci.,  1926,  12,  132 — 136). — A  purified  prepar¬ 
ation  of  insulin  is  dissolved  in  weak  acetic  acid.  Con¬ 
taminating  substances  are  precipitated  by  addition 
of  a  solution  of  brucine  in  acetic  aeid  and  removed 
in  the  centrifuge.  On  adding  A7 /6-pyridine  to  the 
clear  solution,  crystalline  insulin  together  with 
some  amorphous  insulin  separate  from  the  liquid.  This 
crystalline  insulin  has  m.  p.  233°,  and  gives  biuret, 
Millon’s,  Pauly’s,  and  the  ninhydrin  reactions. 

H.  W.  Dudley. 

Biuret-free  insulin.  R.  S.  Allen  and  J.  R. 
Murlin  (Amer.  J.  Physiol.,  1925,  75,  131 — 139). — 
Perfusion  is  followed  by  salting  out  with  sodium 
chloride  (35  g.  per  100  e.c.  of  solution);  the  dry 
substance  is  then  extracted  with  70%  alcohol,  the 
residue  after  evaporation  of  the  filtrate  being  extracted 
with  80%  alcohol,  and  the  process  repeated  several 
times.  The  product  is  insoluble  in  acid  solutions  and 
in  water,  but  is  readily  soluble  in  dilute  alkali.  It  is 
unstable,  but  gives  none  of  the  colour  reactions  for 
proteins.  A.  A.  Eldridge. 

Mechanism  of  the  action  of  insulin.  G.  Viale 
(Arch.  ital.  Biol.,  1924,  74,  131 — 140 ;  from  Chem. 
Zentr.,  1926,  I,  2112). — The  observations  of  Stosse 
(Compt.  rend.  Soc.  Biol.,  1924,  89,  98)  and  of  Winter 
and  Smith  (J.  Physiol.,  1923,  57,  100)  are  not  con¬ 
firmed.  An  ultra-filtrate  from  blood  concentrated 
in  a  stream  of  warm  air  gives  the  same  reduction  and 
polarimetric  value  for  dextrose.  A  mixture  of  liver 
extract,  insulin,  and  dextrose  after  keeping  at  38° 
for  5  hrs.,  also  shows,  when  deproteinised,  identical 
reduction  and  polarimetric  values.  Insulin  does  not 
increase  glycolysis  in  normal  or  diabetic  blood,  nor 
does  it  alter  the  blood  reaction.  Formic  acid  in  the 
blood  is  increased  after  insulin  and  diminished  by 
extirpation  of  the  pancreas.  J.  Pryde. 

.  Action  of  insulin  on  the  disappearance  of 
dextrose  and  oxidations  in  blood  in  vitro.  0. 
Iyauffmann-Cosla  and  J.  Rociie  (Bull.  Soc.  Chim. 
biol.,  1926,  8,  636 — 654). — Addition  of  insulin  to 
defibrinated  blood  increases  glycolysis  and  carbon 
dioxide  production,  but  the  latter  is  usually  less  than 
that  which  would  account  for  all  the  dextrose  dis¬ 
appearing.  The  increased  carbon  dioxide  production 
is  not  affected  by  cyanide.  Glycolysis  and  carbon 
dioxide  production  decrease  in  blood  kept  at  0°, 
but  are  restored  by  the  addition  of  insulin.  Insulin 
added  to  a  suspension  of  washed  corpuscles  in  dextrose- 
Ringer  solution  causes  disappearance  of  sugar,  but 
has  no  effect  on  carbon  dioxide  production. 

H.  J.  Channon. 

Action  of  insulin  and  pituitary  extract  on 
constituents  of  blood.  A.  Gigon  (Biochem.  Z., 
1926,  174,  257 — 261). — The  injection  of  insulin  into 
rabbits  causes  a  decrease  in  the  total  carbon  and 
nitrogen  of  the  blood  and  an  increase  in  the  water 
content.  With  pituitrin,  the  same  changes  occur. 


but  the  blood-sugar  increases  slightly.  When  insulin 
and  pituitrin  are  injected  simultaneously,  the  effect 
is  that  of  insulin  alone,  except  that  the  effect  on  the 
blood-sugar  is  weakened,  but  insulin  injected  48  hrs. 
after  the  injection  of  pituitrin  causes  a  rise  in  the  total 
carbon  and  nitrogen  of  the  blood  and  a  fall  in  the 
water  content,  with  very  little  effect  on  the  blood- 
sugar.  In  mild  cases  of  diabetes,  in  which  insulin 
has  a  similar  action  on  the  blood  constituents,  dis¬ 
turbance  of  the  pituitary  gland  may  be  the  primary 
cause.  The  action  of  adrenaline  on  animals  in 
insulin  hypoglycsemia  is  also  reversed  by  previous 
treatment  with  pituitrin.  The  imbibition  of  frog’s 
muscle  in  Ringer’s  solution  is  increased  50%  by 
previous  treatment  of  the  animal  with  pituitrin. 

E.  C.  Smith. 

Influence  of  insulin  on  liver  glycogen.  D. 
Bindi  (Arch.  ital.  Biol.,  1924,  74,  141 — 145;  from 
Chem.  Zentr.,  1926, 1, 2113). — The  amount  of  glycogen 
in  the  fluid  from  a  perfused  liver  is  diminished  when 
insulin  is  present.  On  perfusing  one  half  of  the  liver 
with  insulin,  the  other  without,  the  former  always 
shows  a  higher  glycogen  content.  J.  Pryde. 

Supposed  influence  of  insulin  on  sugar  form¬ 
ation  in  the  liver.  I.  L.  Chaikoff  (Trans.  Roy. 
Soc.  Canada,  1926,  [iii],  20,  [V],  27 — 31). — Repeating 
part  of  the  work  of  Brugsch  and  his  co-workers 
(cf.  A.,  1924,  i,  1017),  the  author  concludes  that, 
contrary  to  their  findings,  insulin  has  no  influ¬ 
ence  on  the  rate  of  appearance  of  dextrose  or  phos¬ 
phoric  acid  in  incubated  suspensions  of  liver-tissue. 

W.  Robson. 

Influence  of  glucosamine  on  insulin  hypo- 
glycsemia.  Possible  change  of  glucosamine  into 
dextrose  in  the  organism.  A.  Moschini  (Arch, 
ital.  Biol.,  1924,  74,  117 — 125;  from  Chem.  Zentr., 
1926,  I,  2113). — Hypoglyciemic  symptoms  in  rabbits 
are  not  relieved  either  by  subcutaneous  or  oral 
administration  of  glucosamine  hydrochloride.  The 
symptoms  are  less  marked  and  are  later  in  appearing 
when  8 — 10  g.  of  glucosamine  are  given  along  with,  or 
previous  to,  the  insulin  injection.  It  is  concluded 
that  glucosamine  is  transformed  but  slowly  into 
dextrose  in  vivo.  J.  Pryde. 

Action  of  mono-  and  di-saccharides  admin¬ 
istered  orally  on  insulin  hypoglycaemia.  A. 
Moschini  (Arch.  ital.  Biol.,  1924,  74,  126 — 130; 
from  Chem.  Zentr.,  1926,  I,  2113). — To  relieve 
hypoglycsemic  symptoms  10  g.  of  dextrose,  adminis¬ 
tered  per  os,  are  necessary,  or  5  g.  if  given  simultane¬ 
ously  with  the  insulin  injection.  Lsevulose  must  be 
administered  half  an  hour  before  the  insulin  injection. 
Galactose  is  practically  inactive.  Sucrose  behaves 
like  dextrose,  maltose  is  intermediate  in  its  action 
between  those  of  sucrose  and  lsevulose,  whilst  lactose  is 
inactive.  J.  Pryde. 

Effect  of  glyceraldehyde  and  dihydroxy- 
acetone  on  insulin  hypoglycremia.  H.  G.  Reeves 
and  J.  A.  Hewitt  (J.  Physiol.,  1926,  61,  Proc.  xxxv). 
— Dihydroxyacetone  proved  as  efficient  as  dextrose 
in  allaying  the  symptoms  of  insulin  hypoglycsemia  in 
mice  and  rabbits.  Glyceraldehyde  had  no  beneficial 
action.  R.  K.  Cannan. 
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Presence  of  an  insulin  complement  in  the 
muscles  of  warm  and  cold-blooded  animals. 
Carbohydrate  metabolism.  XIII.  C.  Lunds- 
gaard  and  S.  A.  Holboll  (Compt.  rend.  Soc.  Biol., 
1925,  93,  16S7— 1688;  from  Chern.  Zentr.,  1926,  I, 
2114). — As  in  the  muscles  of  warm-blooded  animals, 
so  in  those  of  cold-blooded  animals,  a  substance  is 
present  which,  with  insulin,  converts  aS-glucose  into 
“neo-glucose.”  Minced  frog  muscle  is  placed  in  an 
isotonic  solution  of  aB-glucosc  containing  insulin. 
On  subjecting  a  sample  taken  after  2  hrs.  to  dialysis, 
differences  between  polarimetric  and  reduction  values 
are  found.  Later  samples  show  an  increased  polari¬ 
metric  value,  rising  until  the  equilibrium  value  for 
dextrose  is  reached.  This  so-called  “  insulin  comple¬ 
ment  ”  has  a  temperature  optimum  of  20°  for  cold¬ 
blooded  animals  and  37°  for  warm-blooded  animals. 

J.  Pryde. 

Extraction  of  ovarian  hormone  and  some 
chemical  properties  of  the  product.  J.  0.  Ralls, 
C.  N.  Jordan,  and  E.  A.  Doisy  (J.  Biol.  Chem.,  1926, 
69,  357—380;  cf.  A.,  1924,  i,  1387).— Liquor  folliculi 
is  treated  with  alcohol  to  remove  proteins  and  the 
filtrate  evaporated  to  dryness  in  a  vacuum ;  the 
aqueous  solution  of  the  residue  in  made  alkaline  to 
plienolplithalein  and  extracted  with  ether ;  the 
residue  obtained  on  evaporation  of  the  ether  is  dis¬ 
solved  in  70%  alcohol  and  the  solution  repeatedly 
extracted  with  light  petroleum;  evaporation  in  a 
vacuum  of  the  aqueous-alcoholic  solution  then  yields 
a  preparation,  free  from  cholesterol,  of  which  0-03 — 
0-04  mg.  is  1  rat  unit.  The  purest  preparations  so 
far  obtained,  by  further  fractionation  with  light 
petroleum,  have  1  rat  unit  per  0-015  mg.  Further 
purification  cannot  be  effected  by  vacuum  distillation, 
which  always  involves  the  loss  of  at  least  50%  of  the 
active  material.  The  product  having  1  rat  unit  per 
0-04  mg.  had  C  80-5,  H  10-7,  N  0-93%;  M  was, 
however,  418 — 458,  so  that  the  nitrogen  may  have 
been  due  to  impurity.  The  activity  of  this  product 
was  lost  on  acylation  in  pyridine  and  on  bromination, 
but  was  scarcely  affected  by  hydrogenation,  hydrolysis, 
or  treatment  with  p-nitrophenylhydrazine ;  it  is 
therefore  suggested  that  the  hormone  may  contain  a 
hydroxyl  group  and  a  double  linking,  but  no  carbonyl 
group.  C.  R.  Harington. 

Ovarian  hormone.  M.  Hartmann  and  H.  Isler 
(Biochem.  Z.,  1926,  175,  46 — 61). — Using  a  new 
method  of  purification  and  after  preliminary  treat¬ 
ment  with  acetic  anhydride,  the  active  substance 
of  the  ovaries  and  placenta  may  be  readily  distilled 
in  a  high  vacuum.  The  active  fraction  consists  of 
esters  of  higher  unsaturated  acids  and  is  of  approxi¬ 
mately  constant  composition.  On  saponification,  it 
yields  an  active  substance,  b.  p.  145°/0-02  mm.,  of 
average  composition,  C  81-83,  H  11-43%. 

P.  W.  Cltjtterbuck. 

Effect  of  spaying,  pregnancy,  and  administr¬ 
ation  of  ovarian  extracts  on  the  urinary  quotient 
C  :  N.  H.  Wada  (Biochem.  Z.,  1926,  174,  400— 
411)- — Spaying  had  no  effect  on  the  urinary  quotient 
of  two  bitches,  apart  from  an  exaggeration  of  the 
daily  variation.  Subcutaneous  and  oral  adminis¬ 
tration  of  oophorin  had  no  effect  on  the  spayed 


animals,  apart  from  a  further  increase  in  the  daily 
variation  in  one  case,  but  in  a  normal  female  rabbit 
the  injection  brought  about  a  decrease  in  carbon  and 
an  increase  in  nitrogen,  indicating  increased  oxidation 
in  intermediate  metabolism.  No  effect  was  observed 
on  a  male  rabbit.  Pregnancy  and  parturition  had  no 
effect  on  the  quotient.  E.  C.  Smith. 

Effect  of  administration  of  thyroid  and  pituit¬ 
ary  gland  preparations  on  the  urinary  quotient 
C  :  N.  H.  Wada  (Biochem.  Z.,  1926,  174,  392— 
399). — The  urinary  quotient  C :  Nis  lowered  by  feeding 
with  thyroid  gland  owing  to  an  increase  in  nitrogen 
excretion.  Pituitary  extract  has  the  reverse  effect. 
Considerable  changes  may  occur  in  the  urinary 
nitrogen  without  any  corresponding  effect  on  the 
dysoxidisable  carbon.  E.  C.  Smith. 

Active  substances  of  the  posterior  lohe  of  the 
hypophysis  present  in  the  cerebrospinal  fluid. 
P.  Tredelenberg  (Arch.  exp.  Path.  Pharm.,  1926, 
114,  255 — 261). — Whilst  an  extract  of  the  posterior 
lobes  of  the  hypophysis  has  a  strong  action  on  the 
frog’s  melanophores,  solutions  of  various  alkaloidal 
salts  produce  no  darkening  in  them ;  0-01%  solutions 
of  quinine  hydrochloride  and  curarine  produced  a 
slight  darkening,  but  0-001%  solutions  had  no  effect. 
Extracts  from  lung,  liver,  kidneys,  spleen,  heart, 
brain,  suprarenal  capsule,  guinea-pig  muscle,  and 
blood  were  inactive.  The  conclusion  is  reached  that 
the  substance  of  the  posterior  lobe  of  the  hypophysis 
which  acts  on  the  melanophores  is  also  present  in  the 
cerebrospinal  fluid.  W.  Robson. 

Distribution  of  the  active  substance  of  the 
hypophysis  in  its  different  parts.  H.  B.  van 
Dyke  (Arch.  exp.  Path.  Pharm.,  1926,  114,  262 — 
274). — The  pars  nervosa  is  much  richer  than  the  pars 
intermedia  in  the  substance  which  stimulates  the 
uterus,  raises  the  blood  pressure,  and  acts  as  an 
antidiuretic.  The  stem  and  particularly  the  tuber 
cinereum  are  very  poor  in  the  uterus-stimulating 
substance.  On  the  other  hand,  the  substance 
responsible  for  expanding  the  melanophores  is  present 
particularly  in  the  pars  intermedia.  After  injecting 
extracts  of  pars  intermedia  and  of  pars  nervosa  into 
rabbits,  the  author  was  unable  to  detect  the  changes 
in  fatty-acid  content  of  the  liver  reported  by  Coope 
and  Chamberlain  (cf.  J.  Physiol.,  1925,  60,  69). 

W.  Robson. 

Isolation  of  secretin.  J.  Mellanby  (J.  Physiol., 
1926,  61,  Proc.  xxxvii). — The  method  depends  on  the 
extraction  of  the  secretin  from  the  mucous  membrane 
by  alcohol,  its  removal  from  aqueous  solution  by 
adsorption  to  a  precipitate  of  bile  acids  induced 
in  the  solution,  and  its  precipitation  from  alcoholic 
solution  containing  bile  acids  by  means  of  acetone. 
Secretin  is  destroyed  by  pepsin,  trypsin,  and  by 
boiling  acid  or  alkali  (0-lJV).  It  is  probably  a 
polypeptide.  R.  K.  Cannan. 

Vitamin  content  of  human  milk.  L.  F.  Meyer 
and  E.  Nassau  (Klin.  Woch.,  1925,  4,  2380 — 2383 ; 
from  Chem.  Zentr.,  1926,  I,  2117). — The  failure  of 
guinea-pigs  to  grow  on  oats  and  human  milk  is 
ascribed,  hot  to  vitamin  deficiency,  but  to  a  deficiency 
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of  protein.  Guinea-pig  milk  and  cow’s  milk  contain 
about  three  times  as  much  protein  as  human  milk. 

J.  Pryde. 

Metabolism  and  vitamin- A.  V.  E.  Nelson 
and  C.  M.  McCay  (Proc.  Iowa  Acad.  Sci.,  1924,  31, 
286). — With  rats,  lack  of  vitamin- A  led  to  an  un¬ 
usually  large  percentage  of  the  nitrogen  being  excreted 
as  urea ;  uric  acid,  creatine,  and  creatinine  were 
unchanged.  Albumin  is  apparently  a  normal  con¬ 
stituent  of  the  urine  of  the  rat. 

Chemical  Abstracts. 

Spectroscopic  observations  on  cod-liver  oil. 
II.  Absorption  bands  of  cholesterol.  F.  W. 
Schlutz  and  M.  R.  Ziegler  (J.  Biol.  Chem.,  1926, 
69,  415 — 419). — The  spectrum  of  cholesterol  (+1H20) 
shows  two  absorption  bands ;  that  of  anhydrous 
cholesterol  shows  greater  general  absorption,  but 
no  bands;  irradiation  of  an  ethereal  solution  of 
cholesterol  with  ultra-violet  light  increases  the  general 
absorption  to  a  greater  extent  in  the  ease  of  hydrated 
than  in  that  of  anhydrous  cholesterol. 

C.  R.  Harington. 

Vitamins.  XIV.  Influence  of  ultra-violet 
light  on  purified  rations  used  in  study  of  vitamin- 
A.  R.  A.  Dutciier  and  J.  H.  Kruger  (J.  Biol. 
Chem.,  1926,  69,  277 — 282). — A  basal  diet  of  casein- 
ogen,  agar,  dextrin,  and  salts,  such  as  is  customarily 
employed  in  investigations  of  vitamin -A,  has  no 
antirachitic  properties;  after  irradiation  with  ultra¬ 
violet  light  such  a  diet  becomes  antirachitic,  owing, 
exclusively,  to  the  activation  of  the  dextrin ;  the 
degree  of  activation  of  the  dextrin  is,  however,  slight 
in  comparison  with  that  induced  in  maize  oil  or  olive 
oil  by  similar  treatment.  C.  R.  Harington. 

Photo-activation  of  vitamin-A,  cholesterol, 
fats,  and  other  substances  by  ultra-violet  rays. 
S.  Hamano  (Proc.  Imp.  Acad.  Japan,  1926,  2,  53 — 
55,  56 — 57). — See  this  vol.,  9S,  546. 

Water-soluble  growth-promoting  and  anti- 
neuritic  substances.  S.  M.  Hauge  and  C.  W. 
Carricic  (J.  Biol.  Chem.,  1926,  69,  403 — 413). — 
Addition  of  yeast  to  a  basal  diet,  lacking  water- 
soluble  vitamins,  permitted  normal  growth  in  chickens, 
but  did  not  protect  against  polyneuritis,  whereas 
addition  of  maize  protected  against  polyneuritis,  but 
did  not  yield  good  growth.  It  is  therefore  concluded 
that,  in  addition  to  the  water-soluble  antineuritic 
substance  (vitamin-B),  there  exists  a  separate  water- 
soluble  growth-promoting  vitamin. 

C.  R.  Harington. 

Preservation  of  vitamin-C  in  dried  orange 
juice.  G.  J.  Humphrey  (J.  Biol.  Chem.,  1926,  69, 
511 — 512). — Orange  juice,  treated  with  25%  of  sugar 
and  dried  in  a  vacuum,  retained  its  antiscorbutic 
potency  when  kept  for  5  years  under  reduced  pressure. 

C.  R.  Harington. 

Chemical  nature  of  the  cell  membrane.  F.  M. 
Wood  (Ann.  Bot.,  1926,  40,  547 — 570). — The  liber¬ 
ation  of  iodine  from  potassium  iodide  after  treatment 
of  sections  with  chlorine  followed  by  sodium  hydrogen 
phosphate  solution  has  been  used  for  the  detection  of 
protein  in  cell-wall.  Not  more  than  0-001  %  of  protein 


occurs  in  the  cellulose  cell-wall  of  any  of  the  plants 
examined;  tests  for  oxycellulose  before  and  after 
chlorination  were  made.  The  tests  have  been  applied 
to  the  leaves,  petioles,  aerial  and  underground 
stems  and  roots  of  a  number  of  plants. 

H.  J.  Channon. 

Kinetics  of  carbon  dioxide  assimilation.  J. 
Holluta. — See  this  vol.,  1011. 

Reciprocal  relationship  between  carbohydrates 
in  foliage  leaves  and  water  content.  W.  Ahrns 
(Bot.  Arch.,  1924,  5,  234 — 259). — Only  sucrose 
and  hoxoses  take  part  in  the  production  of  sugar 
through  starch  hydrolysis  in  the  wilting  leaf.  In  the 
presence  of  starch,  the  sucrose  content  rises  (inde¬ 
pendently  of  light)  with  falling,  and  falls  with  rising, 
water  content.  The  hexose  content  rises  in  starch- 
containing  leaves  kept  in  the  dark;  the  maltose 
content  decreases  during  darkness.  In  Tropceolum 
and  Helianthus,  the  hoxoses  alone  are  transported. 

Chemical  Abstracts. 

Chemical  constituents  of  fruit  spurs  associated 
with  blossom  bud  formation  in  the  apple.  H.  R. 
Kraybill,  G.  F.  Potter,  S.  W.  Wentworth,  P.  T. 
Blood,  and  J.  T.  Sullivan  (New  Hampshire  Agric. 
Exp.  Sta.,  Tech.  Bull.,  1925,  29,  1 — 40). — At  various 
dates  during  the  growing  season,  the  carbohydrate, 
nitrogen,  phosphorus,  ash,  and  dry  matter  content  of 
bearing  and  non -bearing  spurs  of  Baldwin  apple 
trees,  growing  in  sod  or  in  a  highly  nitrogen-fertilised 
plot,  were  determined.  Significant  differences  were 
observed.  Chemical  Abstracts. 

Normal  variation  in  the  chemical  composition 
of  fruit  spurs  and  the  relation  of  composition  to 
fruit-bud  formation.  C.  P.  Harley  (Proc.  Amer. 
Soc.  Hort.  Sci.,  1925,  134 — 146). — The  trustworthi¬ 
ness  of  results  may  largely  depend  on  the  uniformity 
of  spurs  selected  for  analysis.  Indication  is  afforded 
of  the  importance  of  sugar  and  starch  in  relation  to 
fruit-bud  formation.  A  high  percentage  of  nitrogen, 
especially  of  soluble  nitrogen,  is  present  in  new 
growths  of  bearing  spurs  immediately  following  fruit 
setting.  Chemical  Abstracts. 

Ripening  of  tomatoes.  J.  T.  Rosa  (Proc.  Amer. 
Soc.  Hort.  Sci.,  1925,  315 — 322). — The  hydrogen-ion 
concentration  and  total  acidity  are  maximal  at  the 
turning  stage  and  minimal  in  the  ripe  fruit.  Sugars 
(chiefly  dextrose)  and  nitrogen  increase  from  the 
green-mature  to  the  ripe  condition ;  starch  practically 
disappears  in  the  earliest  stages  of  ripening.  The 
proportions  of  total  soluble  nitrogen  and  soluble 
solids  increase,  the  insoluble  solids  decreasing. 
Ethylene  acts  as  a  stimulus  to  normal  oxidative  pro¬ 
cesses  in  the  fruit.  Chemical  Abstracts. 

Influence  of  fertilising  ingredients  on  the 
hydrogen-ion  concentration  of  the  juice  of  the 
rice  plant.  K.  Miyake  and  M.  Adachi  (J.  Bio- 
chem.  [Japan],  1925,  5,  321 — 326). — Nitrogen  lowers 
the  hydrogen-ion  concentration  of  the  juice  of  the 
rice  plant,  the  effect  being  greater  when  applied  in 
conjunction  with  phosphate  and  potassium.  Phos¬ 
phate  increases  the  hydrogen-ion  concentration,  the 
effect  being  weakened  by  potassium  or  nitrogen.  In 
the  first  period  of  plant  growth,  potassium  decreases, 
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and  in  the  second  period  increases,  the  hydrogen-ion 
concentration  of  the  juice.  The  rise  in  the  pB  value 
caused  by  lime  is  not  influenced  by  the  amount  used, 
or  by  the  application  of  phosphate,  nitrogen,  or 
potassium.  Chemical  Abstracts. 

Effect  of  soil  reaction  on  germination  of 
meadow  grasses  and  clovers.  L.  Muller  (Fort- 
schr.  Landw.,  1926,  1,  52 — 57 ;  Chem.  Zentr.,  1926, 
I.,  169S). — Meadow  grasses  and  clovers  prefer  a 
slightly  acid  reaction  for  germination.  Grasses 
tolerate  an  alkaline  reaction  better  than  clovers. 
The  anions  present,  as  well  as  the  hydrogen-ion 
concentration  of  the  soil  solution,  have  an  influence 
on  germination.  C.  T.  Gimingham. 

Influence  of  potassium  chlorate  on  germin¬ 
ation  of  rye,  wheat,  barley,  and  oats.  A.  Strobel 
and  K.  Scharrer  (Fortschr.  Landw.,  1926,  1,  62 — 
63;  Chem.  Zentr.,  1926,  I,  1697— 1698).— In  small 
amounts,  potassium  chlorate  does  not  injure  germin¬ 
ation  of  winter  rye  and  wheat ;  higher  doses  produce 
a  morbid  light  green  colour  in  the  seedlings.  Barley 
is  most  sensitive ;  oats  were  not  injured  by  the  highest 
doses  used.  C.  T.  Gimingham. 

Toxicity  and  antagonism  in  salt  solutions  as 
indicated  by  growth  of  wheat  roots.  S.  F. 
Tkelease  and  H.M.Trelease  (Bull.Torrey  Bot.  Club, 
1926,  53,  136 — 156). — A  study  of  the  rates  of  elong¬ 
ation  of  wheat  roots  in  0  0006 — 0-30df -potassium, 
calcium,  or  magnesium  nitrate  solutions,  and  in  0-06M- 
solutions  of  pairs  of  these  salts  in  varied  proportions. 
No  stimulation  was  observed ;  magnesium  was  more 
toxic  than  potassium  or  calcium.  Antagonistic 
effects  were  marked  with  potassium  and  calcium,  less 
marked  with  calcium  and  magnesium,  and  only  slight 
with  potassium  and  magnesium. 

Chemical  Abstracts. 

Action  of  sodium  carbonate  on  germination 
and  growth  in  plants.  II.  II.  Feher  and  S.  Vagi 
(Biochem.  Z.,  1926,  175,  172 — 174). — With  increasing 
amounts  of  carbonate,  the  growth  of  plants  is  con¬ 
siderably  inhibited,  more  especially  in  regard  to  the 
root  development  (cf.  A.,  1925,  i,  1023). 

P.  W.  Clutterbuck. 

Action  of  nitrites  on  the  growth  of  plants. 
D.  Feher  and  S.  Vagi  (Biochem.  Z.,  1926, 174,  262 — 
270). — The  lethal  concentration  of  nitrites  in  the  soil 
varies  from  0-09  to  0-10%  of  Na0.„  whereas  the 
concentration  in  the  Hungarian  alkaline  soils  is  only 
0-000027 — 0-000114%,  which  has  no  action  on  the 
growth  of  the  plant.  The  lethal  concentration  for 
cultures  in  water  is  much  higher,  0-125 — 0-372  % 
of  Na03.  The  percentage  absorption  of  nitrites 
diminishes  with  the  concentration.  When  the 
nitrites  are  present  in  sufficient  concentration  to 
cause  injury,  the  effect  is  most  apparent  on  the  root. 

E.  C.  Smith. 

Nitrogen  and  dry  matter  content  of  sweet 
clover  tops  and  roots  at  various  stages  of  growth. 
H.  J.  Snider  and  M.  A.  Hein  (J.  Arner.  Soc.  Agron., 
1926,  18,  273 — 280). — In  the  autumn  and  winter,  the 
roots,  and  in  the  spring  and  summer  the  tops,  con¬ 
tained  the  highest  percentage  of  nitrogen. 

Chemical  Abstracts. 


Latex.  A.  J.  Ultee  (Pharm.  Tijdschr.  NederL- 
Indie,  1925,  2,  515 — 528;  from  Chem.  Zentr.,  1926, 
I,  2110). — The  dry  alcohol  coagulum  from  the  latex 
of  Ficus  elastica  yielded  96-2%  of  caoutchouc;  latex 
from  Castilloa  elastica  yielded  84-9% ;  from  F.  Vogelii 
72-9%;  from  F.  glomerata  16-6%;  from  F.  procera 
12-1%;  from  F.  fulva  1*1  % ;  from  F.  alba  a  trace; 
from  Atrocarpus  elastica  and  Broussonetia  papyrifera 
nil.  Latex  is  classified  in  groups  according  to  its 
richness  in  :  (1)  caoutchouc,  (2)  phytosterols  (contain¬ 
ing  principally  lupcol  and  a-  and  [3-amyrol),  (3) 
protein,  (4)  tannins,  e.g.,  latex  of  Jatropha  curcas ,  (5) 
salts,  e.g.,  latex  of  Plumiera  acutifolia  yielded  a  coagu¬ 
lum  containing  46-42%  of  salts,  chiefly  calcium 
plumierate,  and  44-6%  of  sterols,  (6)  alkaloids. 

J.  Pryde. 


Oxidation  and  reducing  properties  of  hermidin, 
the  chromogen  of  Mercuvialis.  P.  Haas  and  T.  G. 
Hill  (Ann.  Bot.,  1926,  40,  709;  cf.  this  vol.,  99). — 
Chrysohermidin  can  be  reduced  to  cyanohermidin  by 
hermidin  and  by  sodium  hyposulphite  only  in  freshly- 
prepared  solutions.  H.  J.  Channon. 


Laevulosans  of  the  Oramineoe  ;  graminin  and 
tricitin.  H.  Colin  and  A.  de  Cugnao  (Bull.  Soc. 
Chirn.  biol.,  1926,  8,  621 — 630). — Preparations  of 
graminin  from  Arrhenatherum  bulbosum,  Presl.,  and  of 
tricitin  from  Triticum  repens,  L.,  have  been  made. 
Graminin  has  m.  p.  199°,  [a]D  —  44°,  [a]^  „tmq— 54°; 
tricitin  m.  p.  198°,  [a]D  — 47°,  [a]nf  57° ;  after 
inversion  both  substances  have  [«]„  —93°.  Triticin 
is  more  soluble  in  water  at  15°  and  in  alcohol  at  60° 
than  is  graminin.  These  substances  are  not  precipit¬ 
ated  from  neutral  or  acid  solutions  by  salts  of  heavy 
metals ;  they  yield  insoluble  compounds  with  barium 
hydroxide,  whilst  the  corresponding  compounds  with 
the  hydroxides  of  calcium  and  strontium  are  soluble. 
They  have  no  reducing  action  and  on  hydrolysis  yield 
kevulose  only.  The  plants  from  which  they  are 
prepared  contain  enzymes  which  hydrolyse  them. 
Graminin  is  readily  hydrolysed  by  top  yeast  and 
triticin  less  readily.  H.  J.  Channon. 


Proteins  of  the  Adzuki  bean  (Adzukia  sub- 
tnlobata).  E.  Takahashi  and  T.  Itagaki  (J. 
Biochem.  [Japan],  1925,  5,  311 — 319). — The  bean 
contains  about  25-7%  of  protein,  of  which  15%  is 
albumin  and  globulin.  Two  globulins  (p,  and  p2), 
resembling  the  p-globulin  of  Phaseohis  angularis,  were 
isolated,  the  respective  contents  of  lysine  being  10-2 
and  5-8%,  and  of  amino-nitrogen,  55-2  and  61-2%. 
The  arginine  and  histidine  content  is  lower  in  p2  than 
in  Pj ;  the  former  is  the  principal  protein  in  the 
Adzuki  bean.  Chemical  Abstracts.. 


Differences  in  the  physico-chemical  properties 
of  the  protein,  oryzanin,  as  found  in  glutinous 
and  in  common  rice.  T.  Tadokoro,  Y.  Naka¬ 
mura,  and  S.  Watanabe  (J.  Coll.  Agric.  Hokkaido 
Imp.  Univ.,  1925,  14,  129 — 169). — The  differences  in 
the.  starches  of  glutinous  and  common  rices  are 
attributed  on  biochemical  grounds  to  differences  in 
the  chief  protein  of  rice,  oryzanin.  Preparations 
of  oryzanin  from  the  two  varieties  show  that  the 
protein  from  common  rice,  which  is  less  soluble  in 
alkali  and  has  a  higher  acid-binding  capacity,  con- 
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tains  a  higher  proportion  of  nitrogen  and  of  ash; 
it  contains  relatively  fewer  carboxyl  groups,  and  more 
free  amino-,  ammonia-,  arginine-,  and  lysine-nitrogen, 
but  less  monoamino-,  histidine-,  and  cystine-nitrogen. 
The  acetyl  derivative  of  common  rice  oryzanin 
contains  more  nitrogen,  and  its  hydrolysis  produces 
the  more  basic  substances.  The  amount  of  tyrosine 
and  tryptophan  is  the  same  in  both  proteins.  Pan- 
creatin  decomposes  glutinous  rice  oryzanin  moro 
rapidly  than  the  compound  from  common  rice, 
indicating  a  higher  molecular  complexity  for  the  latter. 
The  rotatory  power  of  the  alkali  solution  of  common 
rice  protein  is -the  higher.  Exposure  of  the  alkali 
solutions  of  theoryzanins  to  ultra-violet  light  increases 
the  free  ammo -nitrogen,  the  velocity  of  increase 
being  greater  for  the  compound  from  glutinous  rice. 

Chemical  Abstracts. 

Electro  dialysis  in  biochemistry.  C.  Dhere 
(Bull.  Soc.  Chim.  biol.,  1926,  8,  604 — 610). — Extension 
of  the  review  already  published  (ef.  this  vol.,  762). 

H.  J.  Channon. 

Open  gas  analytical  method  for  metabolic 
measurements.  L.  Cappellen  and  A.  K.  Noyons 
(Compt.  rend.  Soc.  Biol.,  1925,  93,  1530 — 1533 ;  from 
Chem.  Zentr.,  1926, 1,  1864).~-An  apparatus  designed 
to  avoid  working  in  closed  systems  is  described. 

J.  S.  Carter. 

Apparatus  for  graphical  registration  of  oxy¬ 
gen-consumption  and  carbon  dioxide  production. 
H.  Detbxoef  (Klin.  Woch.,  1925/4,  2440 — 2441; 
from  Chem.  Zentr.,  1926,  I,  2223).— -An  apparatus  is 
described  which  allows  the  oxygen  consumed  and  the 
carbon  dioxide  produced  by  a  person  imder  examin¬ 
ation  to  be  recorded  graphically  in  a  continuous 
manner.  Ah-  is  circulated  through  the  system ;  the 
oxygen  consumed  is  given  by  the  total  diminution  hi 
volume  of  the  system  as  recorded  by  a  spirometer ; 
the  carbon  dioxide  formed  is  given  by  the  difference 
between  the  readings  of  meters,  placed  one  on  each 
side  of  an  absorption  apparatus  containing  soda-lime. 

J.  S.  Carter. 

Portable  calorimeter  for  determination  of 
oxygen  and  carbon  dioxide.  J.  P.  McClendon, 
G.  J.  Humphrey,  and  M.  M.  Loucks  (J.  Biol.  Chem., 
1926,  69,  513 — 517). — In  a  closed  circuit  respiration 
apparatus  the  expired  air  is  passed  through  a  chamber 
containing  a  known  amount  of  barium  hydroxide 
solution  in  rapid  agitation  and  containing  phcnol- 
phthalein.  As  soon  ns  the  latter  is  decolorised,  the 
total  volume  of  gas  in  the  apparatus  is  measured ;  the 
difference  between  this  and  the  initial  volume  gives  the 
oxygen  utilised,  whilst  the  carbon  dioxide  produced 
can  be  calculated  from  the  amount  of  barium  hydroxide 
neutralised,  a  correction  being  applied  for  incomplete 
absorption.  C.  It.  Harington. 

Determination  of  pa  of  blood.  New  hydrogen 
electrode.  G.  Etienne,  M.  Verain,  and  M.  Bour- 
geaud  (Compt.  rend.  Soc.  Biol.,  1925,  93,  765 — 766; 
from  Chem.  Zentr.,  1926, 1,  1866— 1867).— A  modified 
Michaelis  electrode  is  described.  J.  S.  Carter. 

Modification  of  Widmark's  microchemical 
method  for  the  determination  of  blood-alcohol. 
M.  Aoki  (J.  Biochem.  [Japan],  1925,  5,  327 — 331). — 
A  weighed  quantity  of  blood  is  distilled  at  100°  in  a 


Grbhaut  micro-distillation  apparatus,  the  receiver 
containing  a  solution  of  potassium  dichromate  and 
sulphuric  acid.  The  contents  are  finally  heated  for 
1 — 2  min.  on  the  water-bath,  washings  from  the 
apparatus  being  added,  and  the  unreduced  dichromate 
is  titrated  using  thiosulphate.  The  average  alcohol 
content  of  rabbit’s  blood  is  0-0025%. 

Chemical  Abstracts. 

Determination  of  sugar  in  blood.  A.  D. 
Stammers  (S.  Afric.  Med.  Record,  1925,  23,  426 — • 
427). — The  blood-proteins  are  precipitated  by  heating 
with  sodium  hydrogen  sulphate  and  treatment  with 
“  dialysed  iron,”  an  aliquot  part  of  the  filtrate  being 
then  boiled  for  2-5  min.  with  1  c.c.  of  0-0075%  methyl¬ 
ene-blue  in  alkaline  solution.  Quantities  of  sugar 
between  0-075  and  0-3%  are  determined  by  means  of 
a  graph  if  the  time  taken  for  the  blue  colour  to  dis¬ 
appear  is  observed.  Chemical  Abstracts. 

Micro-determination  of  blood-sugar.  S.  L. 
Wright,  jun.  (Bull.  Ayer  Clin.  Lab.  Pennsylvania 
Hosp.,  1925,  9,  65). — A  modification  of  the  Folin-Wu 
method.  Chemical  Abstracts. 

Effect  of  potassium  oxalate  on  blood-sugar 
determinations.  H.  J.  John  (J.  Lab.  Clin.  Med., 
1925,  10, 1000 — 1004). — When  10  c.c.  or  less  of  blood 
are  used,  15  mg.  of  potassium  oxalate  arc  sufficient 
to  prevent  clotting ;  low  values  are  obtained  if  more 
than  30  mg.  arc  employed.  Chemical  Abstracts. 

Determination  of  hydrogen  carbonate  in  small 
amounts  of  serum.  J.  P.  Bouokaert  (Compt. 
rend.  Soc.  Biol.,  1925,  93,  841- — 843 ;  from  Chem. 
Zentr.,  1926,  I,  1867). — 0-5 — 1-0  C.c.  of  serum  is 
dialysed,  the  dialysate  decomposed  with  0-0  LV- 
hydrochloric  acid,  and  titrated  back,  using  OOliY- 
barium  hydroxide,  to  pn  7-4-  J-  S.  Carter. 

Mendel-Goldscheider  method  for  the  determin¬ 
ation  of  lactic  acid  in  blood.  M.  Vas  and  A.  Lang 
(Biochem.  Z.,  1926,  172,  428 — 431). — ' The  Mendel- 
Goldscheider  method  (this  vol.,  212)  is  adaptable  to 
clinical  requirements,  being  rapid  and  requiring  not 
more  than  1  c.c.  of  blood.  The  accuracy  is  within 
5 — 10%.  C.  Remington. 

Micro-determination  of  the  blood  urea.  A. 
Boivxn  (Bull.  Soc.  Chim.  biol.,  1926,  8,  456 — 461). — 
After  removal  of  protein,  urea  is  precipitated  by 
xanthhydrol  and  the  nitrogen  content  of  the  pre¬ 
cipitate  is  determined  by  the  micro-Kjeldahl  method. 
The  results  are  claimed  to  be  more  exact  than  the 
higher  values  obtained  by  the  urease  or  hypobromite 
methods.  C.  P.  Stewart. 

Contributing  cause  of  turbidity  of  nesslerised 
solutions  in  the  determination  of  urea  in  the 
whole  blood.  F.  B.  Cooper  (J.  Lab.  Clin.  Med., 
1925,  10,  1012). — A  mixture  of  1  c.c.  of  toluene  and 
0-02  c.c.  of  octyl  alcohol,  which  prevents  foaming  for 
45  min.  and  gives  clear  solutions  for  1  hr.,  is  used  hi 
the  aeration  tubes  in  the  Gradwohl-Blaivas  method. 

Chemical  Abstracts. 

Micro-determination  of  phosphorus  in  blood. 
M.  Macheboeue  (Bull.  Soc.  Chim.  biol.,  1926,  8, 
464 — 468). — The  blood  (1  c.e.)  is  ashed  with  a  mixture 
of  sulphuric  and  nitric  acids,  and  the  phosphorus  pre¬ 
cipitated  as  phosphomolybdate.  The  precipitate  is 
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separated  by  means  of  a  Pregl  micro-filter,  washed, 
and  dissolved  in  ammonia.  Standard  sodium  hydr¬ 
oxide  is  added,  the  ammonia  boiled  off,  excess  of 
standard  acid  added,  carbon  dioxide  boiled  off,  and 
the  excess  acid  titrated  with  sodium  hydroxide. 

C.  P.  Stewart. 

Determination  of  calcium,  magnesium,  phos¬ 
phate,  and  carbonate  in  hone.  B.  Kramer  and 
J.  Howland  (J.  Biol.  Chem.,  1926,  68,  711—719).— 
The  bone  is  dried  and  pulverised ;  in  the  resulting 
powder  the  carbonate  is  determined  gasometrically 
by  shaking  with  hydrochloric  acid;  the  remaining 
acid  solution  is  made  up  to  known  volume  and 
aliquot  portions  are  used  for  determinations  of 
calcium,  magnesium,  and  phosphorus  by  standard 
methods.  C.  R.  Harington. 

Nephelometric  determination  of  phosphoric 
acid.  H.  Kleinmann  (Biochem.  Z.,  1926,  174, 
43 — 52). — A  modification  of  the  author’s  original 
method  (ibid.,  1919,  99,  134)  capable  of  the  deter¬ 
mination  of  0-001  mg.  of  phosphoric  acid  (as  P203) 
with  an  error  of  ^2%.  E.  C.  Smith. 

Detection  of  traces  of  fluorine  in  organic 
material.  H.  Luhrig  (Pharm.  Zentr.,  1926,  67, 
465 — 474). — 0-2  Mg.  of  fluorine  may  be  detected  in 
solid  organic  material  by  mixing  with  milk  of  lime, 
drying  the  mixture,  igniting  at  a  fairly  low 
temperature,  carefully  adding  sulphuric  acid,  and 
observing  the  etching  of  a  cooled  glass  surface  by 
the  hydrogen  fluoride  liberated.  Fluorides  may 
first  be  precipitated  by  lanthanum  acetate.  No 
fluorine  could  be  detected  in  100  c.c.  of  cow’s  milk 
or  in  hen’s  eggs,  but  a  trace  was  found  in  25  g. 
of  milk  powder.  Normal  urine  and  human  liver  did 
not  contain  fluorine  except  after  administration  of 
fluosilicates  etc.  No  fluorine  could  be  detected  in 
the  urine  4  days  after  oral  administration  of  fluo- 
silicates.  L.  F.  Hewitt. 

Biochemistry  of  strontium.  Determination 
of  strontium  in  the  presence  of  calcium.  0. 
Arnd  and  E.  A.  Hafner  (Biochem.  Z.,  1926,  174, 
182 — 187). — The  determination  of  strontium  in  the 
presence  of  calcium  is  most  accurately  carried  out  by 
precipitation  and  weighing  together  as  oxalate,  fol¬ 
lowed  by  titration  of  the  oxalate  (cf.  Hodel,  A., 
1925,  i,  1496).  The  titration  of  strontium  oxalate  in 
quantities  greater  than  0-1  mg.  is  accurate  to  3-3%. 
The  determination  in  serum  can  be  carried  out 
without  ashing,  and  is  accurate  to  5%. 

E.  C.  Smith. 

Micro-determination  of  potassium  in  pure 
solutions  and  in  biological  media.  M.  Dela- 
ville  and  P.  Carlier  (Bull.  Soc.  Chim.  biol.,  1926, 
8,  481 — 488). — See  this  vol.,  491.  The  application 
of  the  process  to  small  volumes  of  serum,  plasma, 
etc.  is  described. 

Sampling  and  analysis  of  stomach  gas.  A.  D. 
Dunn  and  F.  L.  Dunn  (J.  Lab.  Clin.  Med.,  1925, 
10,  769 — 776). — An  apparatus  is  described.  In  air 
of  known  composition,  introduced  into  the  stomach 


of  a  normal  individual,  the  carbon  dioxide  and 
oxygen  tend  to  reach  equilibrium  at  relatively 
constant  values.  Chemical  Abstracts. 

Determination  of  free  hydrochloric  acid  in 
gastric  contents.  E.  Hat, lander  (J.  Lab.  Clin. 
Med.,  1925,  10,  935 — 937). — Paper  impregnated  with 
dimethylaminoazobenzene  (0-25%  alcoholic  solution) 
is  treated  with  solutions  containing,  respectively,  10, 
20,  30,  40,  or  50  c.c.  of  0-liV-hydrochloric  acid  per 
100  c.c.  of  water,  and  with  the  gastric  contents,  the 
resulting  colours  being  compared. 

Chemical  Abstracts. 

Comparison  of  electrometric  ancl  colorimetric 
methods  for  determination  of  pa  of  gastric 
contents.  G.  Kahn  and  J.  Stokes,  jun.  (J.  Biol. 
Chem.,  1926,  69,  75—84). — Good  agreement  between 
the  results  of  electrometric  and  direct  colorimetric 
determinations  of  the  of  gastric  content  is  obtained 
only  at  reactions  more  acid  than  2-1;  on  the 
alkaline  side  of  this  point,  moderate  agreement 
between  the  two  methods  can  be  obtained  if  the 
fluid  be  dialysed  against  physiological  salt  solution 
and  the  colorimetric  method  applied  to  the  dialysate. 

C.  R.  Harington. 

Metabolism  of  sulphur.  X.  Determination 
of  cystine  in  urine.  H.  B.  Lewis  and  R.  H.  Wilson 
(J.  Biol.  Chem.,  1926,  69,  125 — 131). — It  has  been 
shown  that,  when  the  concentration  of  cystine  is 
low,  the  precipitation  methods  of  Gaskell  (A.,  1908, 
ii,  75)  and  of  Magnus  Levy  (A.,  1925,  i,  610)  may 
involve  losses  of  as  much  as  50%  of  the  cystine 
present,  although,  owing  to  precipitation  of  im¬ 
purities,  the  actual  weight  of  the  precipitate  may  be 
as  great  as,  or  greater  than,  that  of  the  cystine;  it 
is  therefore  concluded  that  the  best  available  method 
for  the  determination  of  cystine  in  urine  is  the  direct 
colorimetric  method  of  Looney  (A.,  1923,  ii,  195). 

C.  R.  Harington. 

Solubility  of  some  picrates  and  determination 
of  guanidines  in  urine.  I.  Greenwald  (Biochem. 
J.,  1926,  20,  665 — 667). — Sharpe’s  method  (A.,  1925, 
i,  722)  for  the  detection  and  determination  of  guanid¬ 
ines  in  urine  is  criticised  mainly  on  the  basis  that 
other  picrates,  such  as  creatinine  picrate,  might 
separate  with  guanidine  picrate  and  especially  with 
the  picrates  of  methyl-  and  dimethyl-guanidine. 
There  is  also  a  possibility  of  ammonium  salts  dis¬ 
solving  in  the  alcoholic  extract  of  the  treated  urine. 

S.  S.  ZlLVA. 

Determination  of  total  nitrogen  in  plants  and 
plant  solutions.  E.  R.  Ranker  (Ann.  Mo.  Bot. 
Garden,  1926,  12,  367 — 380). — Since  75%  of  the 
total  nitrogen  may  fail  to  be  recovered  by  means  of 
the  “  salicylic-thiosulphate  ”  method,  a  modification 
is  proposed  which  is  accurate  for  the  determination 
of  amino-,  amido-,  ammonia-  nitrate-nitrogen  and 
of  total  plant  nitrogen  in  the  presence  of  nitrate- 
nitrogen.  In  the  presence  of  water,  methods  de¬ 
pendent  on  the  reduction  of  nitrates  in  an  acid 
medium  are  inaccurate;  much  sugar  causes  a  slight 
loss  of  nitrate-nitrogen.  Chemical  Abstracts. 
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Spectra  of  metals  excited  by  means  of  high 
tension  and  heavy  current.  H.  Nagaoka,  T. 
Futagami,  and  II.  Obata  (Proc.  Imp.  Acad.  Tokyo, 
1926,  2,  161 — 162). — The  metal  under  examination 
is  placed  between  the  ends  of  two  purified  carbon  rods 
and  a  heavy  discharge  from  a  condenser  passed 
through  it,  the  light  emitted  being  caused  to  fall  on 
the  slit  of  a  quartz  spectrograph.  Very  minute 
samples  of  metal  and  even  of  glass  can  be  analysed 
in  this  way.  R.  Cuthill. 

Form  and  structure  of  long  sparks.  T. 
Terada  and  U.  Nakaya  (Proc.  Imp.  Acad.  Tokyo, 
1926,  2,  258 — 260). — The  sparks  obtained  by  con¬ 
denser  discharge  in  air,  nitrogen,  oxygen,  hydrogen, 
and  coal  gas  have  been  photographed.  The  structure 
and  form  of  the  sparks  appear  to  depend  largely  on 
the  manner  in  which  the  P.D.  is  established  and  falls 
off  during  the  discharge.  R.  Cuthill. 

Occurrence  of  harmonics  in  spectral  lines. 
H.  Nagaoka  and  T.  Futagami  (Proc.  Imp.  Acad. 
Tokyo,  1926,  2,  153 — 155). — In  the  spectra  of  the 
elements,  particularly  in  the  ultra-violet,  the  wave¬ 
lengths  of  numerous  lines  manifest  harmonic  relations 
similar  to  those  which  prevail  for  sound  waves.  Thus 
in  the  hydrogen  spectrum  there  are  many  pairs  of 
lines  of  which  the  wave-lengths  are  in  the  ratio  of 
1  :  2,  or  1  :  3,  or  1  :  4.  R.  Cuthill. 

Autoelectronic  discharge.  K.  Cunradi  (Ann. 
Physik,  1926,  [iv],  81,  155 — 172). — When  a  discharge 
in  high  vacuum  is  running  from  a  sharp  point,  the 
point  electrode  becomes  slightly  heated.  The  magni¬ 
tude  of  the  heating  effect  varies  with  the  vacuum  and 
the  electrical  conditions ;  its  cause  may  be  ionisation 
due  to  secondary  electrons  or  to  the  pulling  of  electrons 
out  of  the  metal  by  the  field  and  the  generation  of 
A -rays  by  collision  of  these  electrons  with  the  cathode. 
The  autoelectronic  discharge  is  a  pure  electron  dis¬ 
charge;  its  characteristics  are  discussed. 

R.  A.  Morton. 

Time  interval  between  the  appearance  of 
spectrum  lines  in  spark  and  in  condensed 
discharges.  J.  W.  Beams  (Physical  Rev.,  1926, 
[ii],  28,  475 — 480). — Measurements  of  the  time 
intervals  between  the  appearance  of  the  bright 
visible  spectrum  lines  of  cadmium,  magnesium,  and 
zinc  in  the  spark  in  air  and  nitrogen  and  hydrogen 
in  condensed  discharges  at  various  pressures  indicate 
that  the  intervals  are  due  to  atomic  phenomena. 
The  appearance  of  the  lines  is  not  in  the  order  of 
3  Y 


increasing  wave-lengths,  or  in  that  of  integrated 
intensities.  For  magnesium,  cadmium,  and  zinc,  the 
spark  lines  appear  before  the  arc  lines.  In  the  sharp 
arc  triplet  of  zinc,  but  not  in  that  of  cadmium,  the 
members  appear  in  the  order  of  increasing  wave¬ 
lengths.  A.  A.  Eldridge. 

Fine  structures  in  non-hydrogenic  atoms. 
A.  E.  Ruark,  F.  L.  Mohler,  and  R.  L.  Chenault 
(Physical  Rev.,  1925,  [ii],  25,  241). — Fine  structures 
of  spectral  lines  of  non-hydrogenic  atoms  often  arise 
from  transitions  between  the  components  of  complex 
spectral  levels.  It  is  believed  that  slight  quantised 
variations  in  the  configuration  of  underlying  electron 
shells  suffice  to  explain  the  existence  of  all  the  fine 
structures  examined.  A.  A.  Eldridge. 

High-vacuum  arc  in  hydrogen.  F.  II.  Newman 
(Phil.  Mag.,  1926,  [vii],  2,  796 — 799). — When  impure 
hydrogen  at  a  pressure  of  10"4  mm.  was  activated  by 
a  momentary  coil  discharge,  an  arc  could  be  struck 
between  iron  electrodes  by  an  applied  E.M.F.  of 
80  volts.  The  arc  persisted  for  about  1  min.  after 
the  electric  discharge  had  ceased.  The  radiation  from 
the  arc  was  nearly  white  and  consisted  chiefly  of  the 
Balmcr  and  secondary  hydrogen  lines,  together  with 
a  continuous  spectrum  over  the  range  6000 — 2000  A. 
The  nitrogen  bands  were  faint,  but  those  of  ammonia 
at  3360  and  3371  A.  were  prominent.  The  current 
could  bo  varied  between  6  and  10  amperes,  and 
although  the  cathode  became  very  hot,  no  iron  lines 
were  obtained.  Occasionally  while  the  arc  electrodes 
were  still  cold  a  white  glow  was  formed  between  them, 
the  spectrum  of  which  was  similar  to  the  arc  spectrum. 
With  very  pure  hydrogen,  containing  only  water 
vapour,  at  a  pressure  of  10"2  mm.,  the  arc  could  be 
started  and  maintained  with  a  P.D.  of  40  volts. 
With  very  clean  electrodes,  it  could  be  started  at  a 
pressure  of  10'1  mm.  Both  the  arc  and  glow  could 
be  obtained  at  pressures  less  than  10~3  mm.  The  arc 
spectra  were  more  continuous  than  those  of  the  glow, 
whilst  the  water  bands  in  the  ultra-violet  were  more 
predominant  in  the  glow  radiation.  A  mechanism 
to  explain  the  starting  and  the  persistence  of  the  arc 
is  suggested.  A.  E.  Mitchell. 

Self-reversal  of  the  red  hydrogen  line.  R.  W. 
Wood  (Phil.  Mag.,  1926,  [vii],  2,  876 — 880). — When 
the  spectrum  from  a  long  end-on  spectrum  tube 
containing  hydrogen  was  examined  by  means  of  a 
twenty-plate  echelon  grating,  it  was  found  that  by 
sufficiently  increasing  the  current  in  the  tube  a  self- 
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reversal  of  both  components  of  the  Ha  line  could  be 
obtained.  Examination  of  the  spectrum  with  Lum- 
mer-Gehrcke  plates  has  so  far  failed  to  reveal  this 
phenomenon.  Thus,  contrary  to  expectation,  self- 
reversal  has  been  obtained,  by  using  a  long  end-on 
spectrum  tube,  under  conditions  precluding  the 
existence  of  an  absorbing  layer  under  physical 
conditions  different  from  those  of  the  emitting  layer. 
Hydrogen  is  apparently  peculiar  in  that  under  the 
conditions  of  the  experiment  it  is  impossible  to 
reduce  the  intensity  of  the  lines  by  passing  the  light 
through  a  layer  of  less  powerfully  excited  gas,  the 
latter  contributing  always  more  light  than  it  absorbs. 
It  is  suggested  that  this  behaviour  is  characteristic 
of  working  with  the  gas  under  molecular  and  not 
under  atomic  conditions.  A.  E.  Mitchell. 

Observed  relative  intensities  of  Stark  com¬ 
ponents  in  hydrogen.  J.  S.  Foster  and  M.  L. 
Chalk  (Nature,  1926,  118,  592). — For  the  p  compo¬ 
nents  of  Hjj,  A=;ff8/A  =  d;10,  the  observed,  calcu¬ 
lated,  and  estimated  ratios  of  intensities  arc  TOO,  1-06, 
0-40,  respectively;  values  for  the  s  components  of 
Hjj,  A=ff;4/A  =  4;6,  are  T59,  T55,  and  0-54. 

A.  A.  Eldridge. 

Origin  of  spectral  doublets.  W.  V.  Houston 
(Physical  Rev.,  1925,  [ii],  25,  884). — Bowen  and 
Millikan’s  data  for  stripped  atoms  from  lithium  to 
nitrogen  are  in  accord  with  the  relativity  law ;  from 
sodium  to  chlorine,  the  data  accord  more  closely  with 
a  third  power  law.  With  increasing  atomic  number, 
the  power  of  the  effective  nuclear  charge  decreases, 
being  between  the  first  and  second  for  silver  and 
cadmium.  It  is  concluded  that  optical  doublets  are 
not  due  to  relativity,  but  that  the  magnetic  and  other 
interactions  of  the  electrons  must  be  taken  into 
account.  A.  A.  Eldridge. 

Vacuum  spark  spectrum  of  carbon,  2200 — 
6600  A.  R.  A.  Sawyer  and  E.  J.  Martin  (Physical 
Rev.,  1925,  [ii],  25,  110). — The  vacuum  spark  spec¬ 
trum  of  carbon,  using  coconut  charcoal  electrodes, 
contained  practically  all  the  lines  recorded  by  Eder 
and  Valenta,  all  those  assigned  by  Fowler  to  C4-, 
and  a  large  number  of  new  lines  (chiefly  close  doublets) 
of  which  30  are  of  an  intensity  comparable  with  that 
of  previously  known  lines.  A.  A.  Eldridge. 

Wave-lengtb  standards  in  the  extreme  ultra¬ 
violet  spectra  of  carbon,  nitrogen,  oxygen,  and 
aluminium.  I.  S.  Bowen  and  S.  B.  Ingram 
(Physical  Rev.,  1926,  [ii],  28,  444 — 448). — The  wave¬ 
lengths  of  the  aluminium  lines  used  by  Bowen  and 
Millikan  as  primary  standards  (A.,  1924,  ii,  63S)  were 
inconsistent  with  themselves.  The  wave-lengths  in 
the  spectra  indicated  in  the  title  have  therefore  been 
directly  compared  with  iron  standards,  to  an  accuracy 
of  0-01 — 0-04 A.  The  pp'  groups  of  Chi  and  N rv 
have  been  resolved  into  their  six  components,  the 
ratios  pppjppp^  being  2-47  and  2-33,  respectively. 

A.  A.  Eldridge. 

Spectrum  of  argon.  F.  A.  Saunders  (Proc. 
Nat.  Acad.  Sci.,  1926,  12,  556 — 560;  cf.  Physical 
Rev.,  1926,  [ii]  27,  799;  Meissner,  this  vol.,  766). — 
Further  progress  in  the  analysis  of  the  structure  of 
the  spectrum  of  the  normal  argon  atom  is  described. 


In  general  plan,  the  spectrum  is  similar  to  that  of  neon. 
The  ls2,  l-s3,  Is.),  and  Is-  terms  are,  respectively, 
31,713-9,  32,560-1,  33,363-1,  and  33,970-0.  These 
combine  with  a  large  number  of  2 p  terms,  the  values 
of  which  are  tabulated.  The  Is — ■mpi  and  Is — mps 
series  run  to  limits  which  appear  to  lie  about  1400 
units  higher  than  the  normal  values ;  this  number 
has  therefore  to  be  added  to  these  series  to  make  them 
Ritzian.  More  than  80  combinations  of  the  2 p — ?nd 
and  2 p — ms  classes  have  been  found.  Several  lines 
in  the  extreme  ultra-violet  appear  to  be  combinations 
between  lp  and  various  2 p  terms,  which  violate  the 
rules  of  selection.  Some  faint  lines  have  been  dis¬ 
covered  in  the  neon  spectrum,  however,  which  seem 
to  have  the  same  cause.  A.  B.  Manning. 

Intensities  of  absorption  lines  in  alkali  metal 
vapours.  G.  R.  Harrison  (Physical  Rev.,  1925, 
[ii],  25,  238). — The  relative  areas,  depths,  and  widths 
of  the  first  15  absorption  lines  in  the  principal  series 
of  sodium,  and  the  first  12  lines  of  potassium,  have 
been  measured  precisely.  Approximate  atomic 
absorption  coefficients  are  calculated,  and  the  results 
are  applied  to  certain  atomic  models  of  the  alkali 
metals.  A.  A.  Eldridge. 

Yellowish-green  discharge  in  potassium 
vapour.  T.  L.  de  Bruin  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1926,  29,  711 — 712). — If  a  bulb  contain¬ 
ing  an  electrodelcss  discharge  in  potassium  is  heated 
for  a  long  time,  and  the  length  of  the  spark  then 
diminished,  the  bright  blue  ring  changes  suddenly  to 
a  diffuse  yellowish-green  discharge,  having  a  very 
simple  spectrum.  A.  Geake. 

Spectrum  of  ionised  potassium.  I.  T.  L.  de 
Bruin  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1926, 
29,  713—729). — The  spectrum  of  ionised  potassium, 
obtained  with  an  electrodeless  discharge,  has  been 
photographed  over  the  range  2000 — 8000  A.  About 
150  of  the  lines  are  recorded  and  classified  according 
to  a  scheme  similar  to  that  for  neon.  A.  Geake. 

Characteristics  of  the  spectrum  of  the  high- 
current  arc.  A.  S.  King  (Physical  Rev.,  1925,  [ii], 
25,  237 — 238). — The  spectra  of  iron  and  titanium  arcs 
carrying  1000  amperes  at  100  volts  are  mainly  those 
of  the  neutral  atoms,  with  a  higher  excitation  stage 
than  usual.  The  cooler  envelope  of  vapour  emitting 
oxide  bands  is  apparently  forced  so  far  out  by  the 
large  mass  of  highly  heated  vapour  that  these  bands 
are  absent  in  photographs  of  the  line  spectrum. 

A.  A.  Eldridge. 

Regularities  in  the  arc  spectrum  of  cobalt. 
F.  M.  Walters,  jun.  (Physical  Rev.,  1925,  [ii],  25, 
238). — Multiplets  found  in  the  arc  spectrum  of  cobalt 
result  from  combinations  of  terms  the  maximum 
multiplicities  of  which  are  even,  thus  verifying  the 
alternation  law.  Six  of  the  multiple  levels  occur  in 
pairs  separated  by  rather  small  wave-number  intervals  : 
F— P=1300 ;  D' — I) =2700 ;  ..F'—F= 3800. 

A.  A.  Eldridge. 

Absorption  and  series  spectra  of  nickel.  A.  L. 
Narayan  and  K.  R.  Rao  (Proc.  Physical  Soc.,  1926, 
38,  354 — 362). — The  absorption  spectrum  of  nickel 
was  investigated  by  the  under-water  spark  from 
6000  to  2000,  and  180  lines  are  recorded  in  the  range 
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3800 — 2100  A.  The  intensity  rule  and  the  selection 
rule  for  inner  quantum  numbers  are  accurately 
fulfilled,  and  the  classification  of  Bechert  and  Sommer 
is  confirmed.  A.  Geake. 

Arc  spectrum  of  copper.  A.  G.  Shenstone 
(Physical  Rev.,  1926,  [ii],  28,  449 — 474). — A  large 
part  of  the  spectrum  has  been  analysed,  with  results 
in  agreement  with  the  theory  of  Heisenberg  and 
Hund;  it  is  partly  an  ordinary  doublet  spectrum 
with  lowest  term  +>'=6230S-0,  and  partly  a  com¬ 
plicated  spectrum  with  lowest  term  m2H3=51105-5 
and  m2H2=49062-6.  Most  of  the  lines  are  due  to  the 
combinations  of  the  quartets  and  doublets  with  a  set 
of  terms  having  negative  wave-numbers  extending 
from  —95-2  to  -14772-4.  The  two  types  of  spectra 
are  connected  by  combinations  of  the  lowest  terms  of 
each  with  higher  terms  of  the  other.  All  the  classified 
lines  of  the  copper  are  spectrum  (about  350)  are 
tabulated  with  wave-lengths,  intensities,  and  design¬ 
ations.  The  results  are  at  variance  with  those  of 
Stiicklen  (this  voh,  1).  A.  A.  Eldridge. 

Spectrum  of  zinc.  D.  M.  Smith  (Nature,  1926, 
118,  592). — A  new  zinc  line  was  observed  at  2147-36 
(+0-02)  A.  Of  the  zinc  lines  at  2265-08  and  2265-40  A. 
mentioned  by  Hagenbacli  and  Schumacher  (A.,  1920, 
ii,  207),  the  latter  was  observed  at  2265-35+0-02  A., 
whilst  the  former  is  probably  the  cadmium  line 
2265-04  A.  A.  A.  Eldridge. 

Fine  structure  of  xenon  and  krypton  lines. 
E.  Gehrcke  and  L.  Janicki  (Ann.  Physik,  1926,  [iv], 
81, 314 — 316). — Forty -two  lines  of  xenon  in  the  visible 
region  have  been  examined  for  fine  structure.  With 
the  exception  of  two  lines,  4734-30  and  4501-13,  all 
the  lines  are  simple.  The  former  has  two  satellites,  the 
separations  being  —0-0249  and  +0-0177  and  the 
intensities,  respectively,  1/10  and  1/3  of  that  of  the 
principal  line ;  the  latter  has  satellites  :  1/20,  —0-043 ; 
1/3,  —0-0225;  and  1/5,  +0-0306.  Sixteen  krypton 
lines,  including  the  5871  and  5570  lines,  show  no 
evidence  of  fine  structure  and  the  work  of  Pdrard 
(Compt.  rend.,  1923, 176, 1060)  is  regarded  as  in  error. 

R.  A.  Morton. 

Rubidium-  and  caesium-like  doublets  of 
stripped  atoms.  R.  0.  Gibbs  and  H.  E.  White 
(Proc.  Nat.  Acad.  Sci.,  1926,  12,  551 — 555 ;  cf .  this 
vol.,  874). — Using  the  method  of  extrapolation  pre¬ 
viously  applied  to  stripped  atoms  of  the  potassium 
type,  the  (os — 5 p2),  (os — 5px)  doublets  of  Rb  I, 
Sr  ii,  Y  m,  and  Zr  IV,  and  the  (65 — 6 p2),  (6s — 6 px) 
doublets  of  Cs  1,  Ba  11,  La  m,  Ce  iv,  and  Pr  v,  have 
been  identified.  They  conform  with  the  regular 
and  irregular  doublet  laws  of  stripped  atoms. 

A.  B.  Manning. 

Regularities  in  the  spectrum  of  ionised  silver. 
C.  S.  Beals  (Phil.  Mag.,  1926,  [vii],  2,  770—777).— 
The  spectrum  of  silver  has  been  observed  under 
varying  conditions  of  excitation.  Measurements  of 
the  Zeeman  effect  have  been  made  on  the  lines 
between  2240  and  2940  A.  Thirty  lines  in  the  region 
1850 — 2930  have  been  assigned  definitely  to  the 
spectrum  of  Ag  n.  Twenty-three  of  these  lines  have 
been  arranged  in  four  groups,  each  with  constant 
wave-number  differences.  The  term  separations  are 


large,  and  it  is  suggested  that  a  number  of  the  lines 
in  the  region  examined  may  be  connected  by  constant 
difference  relations  with  others  in  the  Schumann 
region.  The  wave-number  differences  involve  terms 
showing  some  evidence  of  analogy  of  these  lines  with 
those  found  in  the  arc  spectrum  of  palladium. 

A.  E.  Mitchell. 

Fine  structure  of  cadmium  lines.  H.  Nagaoka 
and  T.  Misiiima  (Proc.  Imp.  Acad.  Tokyo,  1926,  2, 
201 — 203). — The  structure  of  the  lines  3614-4, 
3612-9,  3467-6,  3466-2,  3403-6,  3261-0,  3252-5,  3133-2, 
and  3080-9  in  the  cadmium  spectrum  has  been 
examined.  Strong  reversal  is  indicated,  especially 
when  the  vapour  is  dense.  R.  Cuthill. 

Fine  structure  of  certain  lines  and  energy 
levels  of  cadmium.  W.  A.  MacNair  (Proc.  Nat. 
Acad.  Sci.,  1926,  12,  555 — 556). — See  this  vol.,  986. 

Ultra-violet  arc  lines  of  iodine.  R.  S.  Mtjlliken 
and  L.  A.  Turner  (Physical  Rev.,  1925,  [ii],  25, 
S86).— The  lines  at  2062-25,  1S76-40,  1844-39,  and 
1830-32  (±0-03)  A.  have  been  produced  by  introducing 
iodine  or  metallic  iodide  vapour  into  active  nitrogen, 
or  by  introducing  metallic  iodides  into  a  carbon  arc. 
It  is  suggested  that  these  are  all  arc  lines  involving 
transitions  to  low  energy  levels  of  the  iodino  atom. 

A.  A.  Eldridge. 

Term  regularities  in  the  arc  spectrum  of 
tungsten.  0.  Laporte  (Physical  Rev.,  1925,  [ii], 
25,  886). — The  lowest  term  is  the  D  term  (separations, 
1670-25;  1655-25;  1504-50;  1389-30)  with  the 

5  term  lying  between  its  levels.  The  interval  rule  is 
not  fulfilled.  So  far,  200  tungsten  lines  have  been 
classified  as  combinations  of  the  s  and  D  terms  with 
higher  levels.  A.  A.  Eldridge. 

Coincidence  of  some  spectral  lines  of  gold  and 
thallium.  H.  Nagaoka  and  T.  Futagami  (Proc. 
Imp.  Acad.  Tokyo,  1926,  2,  252 — 2S3). — By  using 
very  large  high-tension  currents  for  excitation,  the 
new  lines  3164-5,  2428-3,  and  2409-9  have  been 
observed  in  the  spectrum  of  thallium,  and  the  lines 
3091-5,  2767-9,  and  2580-1  in  the  spectrum  of  gold. 
Since  for  each  element  the  new  lines  correspond  very 
closely  with  lines  already  known  in  the  spectrum  of 
the  other  element,  it  seems  that  the  experimental 
conditions  are  able  to  modify  the  atomic  configuration. 
This  is  all  the  more  likely  since  thallium  and  gold  can 
be  derived  from  mercury  by  the  gain  or  loss,  respect¬ 
ively,  of  a  proton.  R.  Cuthell. 

Absorption  of  2540  A.  by  mercury  vapour. 
J.  T.  Tate  (Physical  Rev.,  1925,  [ii],  25,  110). — The 
age  of  the  vapour  does  not  appear  to  affect  the 
absorption  of  2540  A.  It  is  concluded  that  the 
entities  which  are  responsible  for  the  visible  fluor¬ 
escence  in  freshly  distilling  vapour  are  not  the  mole¬ 
cules  which  absorb  2540  A.  The  latter  are  not 
heteropolar  molecules  formed  between  excited  and 
neutral  atoms.  A.  A.  Eldridge. 

Absorption  of  tbe  enhanced  mercury  line 
1942-5  A.  by  ionised  mercury  vapour.  L.  A. 
Turner  and  K.  T.  Compton  (Physical  Rev.,  1925, 
[ii],  25,  238 — 239). — The  intense  light  from  an 
electrodeless  discharge  in  mercury  vapour,  which 
gives  a  rich  spark  spectrum,  was  photographed  alter 
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passage  through  a  mercury  arc.  The  only  spark  line 
absorbed  was  that  at  1942-5  A.,  supporting  the  view 
that  this  is  the  longer  wave-length  member  of  the 
first  pair  of  the  principal  series  of  ionised  mercury. 
The  Rydberg  “doublet”  2847-8  and  2224-8  A. 
showed  no  absorption,  and  their  minimum  excitation 
potential  is  greater  than  that  of  the  line  1942-5  A. 

A.  A.  Eldridge. 

Fine  structure  of  bismuth  lines.  H.  Nagaoka 
and  T.  Mishuls.  (Proc.  Imp.  Acad.  Tokyo,  1926,  2, 
249— 251).— The  lines  3596-1,  3510-9,  3397-2,  3076-6, 
3067-7,  3024-6,  2993-5,  2938-3,  2989-0,  2898-0,  and 
2780-5  A.  have  been  examined.  R.  Cuthill. 

M-Series  of  tungsten.  R.  V.  Zumstein  (Physical 
Rev.,  1925,  [ii],  25,  106). — Paint  emission  lines  were 
observed  at  6-948,  6-857,  6-789,  and  6-720  A.  Absorp¬ 
tion  lines  were  observed  at  6-708,  6-475,  5-418,  4-800, 
and  4-365  A.  A.  A.  Eldridge. 

Determination  of  certain  outer  X-ray  energy 
levels.  K.  Chamberlain  and  G.  A.  Lindsay 
(Physical  Rev.,  1925,  [ii],  25,  106).— Values  of  (VJR)  1 
for  outer  levels,  obtained  from  the  differences  between 
the  three  L-absorption  edges  and  the  corresponding 
adj acont  omission  lines,  for  ton  elements  from  antimony 
to  samarium  inclusive,  when  plotted  against  atomic 
numbers,  give  curves  showing  a  distinct  change  of 
slope  at  the  beginning  of  the  rare-earth  group.  This 
confirms  Bohr’s  theory  that  the  electrons  here  begin 
to  be  inserted  into  inner  groups  which  were  previously 
only  partly  filled.  The  curve  representing  the  0,,3 
level  is  nearly  horizontal  for  elements  above  lanth¬ 
anum  (57).  A.  A.  Eldridge. 

Excitation  of  the  iU-series  in  iron  by  electronic 
impact.  O.  Stuhiman,  jun.  (Physical  Rev.,  1925, 
[ii],  25,  234 — 235). — The  most  prominent  lines 
obtained  were  located  at  (if/a)  50,  ( A/ (3 )  SO,  (My)  or 
(ilLdj)  120,  (MAS)  160,  and  (MA3)  171  volts.  The 
computed  convergence  limit  is  probably  at  177-4  volts. 

A.  A.  Eldridge. 

Scattering  power  of  oxygen  and  iron  for 
A'-rays.  A.  A.  Claassen  (Proc.  Physical  Soc.,  1926, 
38,  482 — 487). — The  side  of  the  unit  cell  of  magnetite 
is  8-400  A.,  and  the  parameter  a;=0-379.  The 
scattering  power  of  oxygen  and  iron  ions  declines  more 
strongly  than  the  calculated  value  with  increasing 
glancing  angle.  A.  Geake. 

Spectrographic  junction  between  the  X-ray 
region  and  the  extreme  ultra-violet.  A.  Dau- 
villier  (Nature,  1926,  118,  551). — The  following 
thorium  lines  have  been  observed :  ATp,  45-3  A., 
OS,  48-2  A.;  ATa,  51-5  A. ;  Oy,  71-0  A.;  Op,  121  A. 
The  line  Oa,  not  observed,  would  have  a  wave-length 
of  about  230  A.  The  very  strong  line  at  45-3  A. 
coincides  with  the  carbon  ICa  line. 

A.  A.  Eldridge. 

Analysis  at  reduced  pressure  of  radiation 
emitted  by  pastilles  of  high  electrical  resistance. 
G.  Rebottl  (J.  Phys.  Radium,  1926,  [vi],  7,  275 — 
288). — When  a  substance  (such  as  yellow  mercuric 
oxide)  possessing  a  high  electrical  resistance  is 
traversed  by  a  current,  radiation  in  wave-length 
between  A'-rays  and  ultra-violet  rays  is  emitted.  By 
an  ionisation  method,  it  is  shown  that  the  radiation 


consists  of  (a)  a  continuous  spectrum  varying  with 
the  conditions  of  excitation  and  extending  over  a 
spectral  region  within  the  limits  10 — 1000  A.,  ( b ) 
slow  cathode  rays,  and  (c)  very  slow  anode  rays. 

R.  A.  Morton. 

True  absorption  of  hard  A'-rays  in  water.  H. 
Fricke,  0.  Glasser,  and  K.  Rothstein  (Physical 
Rev.,  1925,  [ii],  25,  581). — The  coefficient  of  true  mass 
absorption  for  A-rays  of  wave-length  0-14  A.  is 
0-0279,  comprising  a  photo-electric  absorption 
(0-0064)  and  a  scattered  absorption  (0-0215),  in 
accordance  with  Compton’s  theory. 

A.  A.  Eldridge. 

Influence  of  the  scattering  substance  on  the 
intensity  of  the  Compton  line  in  scattered  X-rays. 
P.  A.  Ross  (Physical  Rev.,  1925,  [ii],  25,  235). — 
Molybdenum  ICa  lines  were  scattered  from  carbon 
at  30°,  60°,  and  90°,  and  from  aluminium,  copper, 
silver,  and  lead  at  90°.  The  intensity  ratio  of  the 
modified  to  the  unmodified  line  decreases  as  the 
atomic  number  of  the  scatterer  increases.  With 
copper  IC  radiation  scattered  from  aluminium,  the 
modified  line  did  not  appear.  The  modified  line  is 
relatively  stronger  with  tungsten  IC  radiation  than 
with  molybdenum  IC  radiation.  When  the  green 
mercury  line  is  scattered  from  paraffin,  or  by  multiple 
reflexions  from  •  silver  mirrors,  no  shifted  component 
can  be  detected.  A.  A.  Eldridge. 

Phenomena  accompanying  the  Zeeman  effect 
in  weak  magnetic  fields  and  the  influence  on 
them  of  added  gases.  W.  Schutz  (Z.  Physik, 
1926,  38,  S64 — S86). — Observations  on  the  double 
refraction  of  sodium  vapour  produced  by  a  magnetic 
field  transverse  to  the  incident  light  (the  Cotton  effect) 
cannot  be  explained  satisfactorily  by  the  ordinary 
scheme  of  energy  levels.  The  Cotton  effect  is  reduced 
by  the  following  gases  at  low  pressures  in  the  order 
argon,  nitrogen,  helium-neon  mixture.  Investigation 
of  the  Righi  effect  (rotation  of  the  plane  of  polarisation 
by  a  magnetic  field  along  the  direction  of  the  incident 
light)  furnished  evidence  of  the  Zeeman  effect  with  a 
field  as  Aveak  as  1  gauss.  The  reduction  in  the  effect 
is  much  greater  for  increase  of  pressure  of  the  vapour 
itself  compared  Avith  the  increase  produced  by  the 
addition  of  a  foreign  gas.  The  radius  of  the  atoms 
in  the  excited  state  is  discussed,  together  Avith  the 
time  of  collision  and  duration  of  the  excited  state. 

E.  B.  Ltjdlam. 

Intensities  of  the  Zeeman  components  in  the 
partial  Paschen-Back  effect.  (Frl.)  L.  Mensing 
(Z.  Physik,  1926,  39,  24 — 28). — The  intensities  of  the 
doublets  and  triplets  in  the  intermediate  stages 
betAveen  the  Zeeman  effect  and  the  Paschen-Back 
effect  have  been  calculated  by  the  new  quantum 
mechanics.  Certain  of  both  inner  and  outer  com¬ 
ponents  do  not  appear,  in  agreement  Avith  Back’s 
measurements.  E,  B.  Ltjdlam. 

Sparking  potentials  of  helium,  neon,  and 
argon  at  reduced  pressures  between  plane 
parallel  electrodes  of  pure  aluminium  and  of 
potassium-coated  aluminium.  C.  C.  Van  Voorhis 
(Physical  Rev.,  1925,  [ii],  25,  583). — With  pure 
aluminium  electrodes,  Paschen’s  laAv  holds  for 
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pressures  greater  than  9,  12,  and  3  mm.  for  helium, 
neon,  and  argon,  respectively,  values  for  potassium- 
coated  electrodes  being  6,  6-5,  and  1-5  mm.  Corre¬ 
sponding  values  of  the  product  of  the  pressure  (mm.) 
and  electrode  separation  (mm.)  are  :  35,  38,  12,  and 
24,  20,  5-3,  respectively.  A.  A.  Eldridge. 

Ionisation  potential  of  O  ii.  I.  S.  Bowen  and 
R-.  A.  Millikan  (Nature,  1926,  118,  410). — Fowler’s 
study  of  the  spectral  characteristics  of  0  ii  (this  vol., 
445)  has  been  extended  by  an  accurate  determination 
of  the  fundamental  levels.  The  ionisation  potential 
is  34-88  volts.  A.  A.  Eldridge. 

Ionisation  potential  of  O  ii.  A.  Fowler  (Nature, 
1926, 118, 410). — A  comment  on  Bowen  and  Millikan’s 
results  (preceding  abstract).  A.  A.  Eldridge. 

Low-voltage  arcs  in  phosphorus  vapour.  0.  S. 

Duffendacic  and  H.  Huthsteiner  (Physical  Rev., 
1925,  [ii],  25,  110 — 111). — The  minimum  arcing 
potential  is  10-3  volts,  which  is  also  the  voltage  at 
which  ionisation  begins  in  a  vapour  containing  a  high 
percentage  of  atomic  phosphorus.  A  new  band 
spectrum  was  found  in  the  region  2200 — 2600  A. 

A.  A.  Eldridge. 

Second  ionising  potential  of  argon.  H.  D. 
Smyth  and  H.  A.  Barton  (Physical  Rev.,  1925, 
[ii],  25,  245). — In  argon,  doubly  charged  ions  can  be 
formed  from  normal  neutral  atoms  by  single  impacts 
of  45  ±2  volts.  The  appearance  of  the  blue  spectrum 
lines  at  34  volts  is  presumably  due  to  cumulative 
effects,  since  a  34-volt  impact  would  be  just  sufficient 
to  give  a  neutral,  excited  atom  the  total  45  volts  energy 
necessary  for  double  ionisation.  A.  A.  Eldridge. 

Critical  potentials  in  secondary  electron 
emission  from  iron.  R.  L.  Petry  (Physical  Rev., 
1925,  [ii],  25,  583 — 584). — Critical  potentials  were 
observed  at  6-7,  9-0,  13-85,  26,  34,  39,  42-8,  48-3, 
54-6,  66-7,  80-5,  92-7,  740,  810,  and  1010  volts,  and 
others  were  indicated.  A.  A.  Eldridge. 

Soft  X-rays  from  metals.  C.  T.  Chtj  (Physical 
Rev.,  1925,  [ii],  25,  883). — Critical  voltages  (uncor¬ 
rected)  were  observed  as  follows  :  nickel,  45,  75,  98 ; 
iron,  52,  68,  80 ;  copper,  30,  49,  62,  79,  90. 

A.  A.  Eldridge. 

Soft  X-rays  from  cobalt,  nickel,  and  copper. 
C.  H.  Thomas  (Physical  Rev.,  1925,  [ii],  25,  883).— 
Between  0  and  1500  volts,  47  critical  potentials  were 
found  for  nickel,  48  for  cobalt,  and  45  for  iron,  the 
agreement  of  the  position  of  the  breaks  being  especially 
good  for  the  nine  breaks  resembling  ionisation 
potentials.  Agreement  is  less  satisfactory  with 
copper.  Potentials  corresponding  with  L  series  lines 
were  found  as  follows:  iron,  818-5,  Lm  704-3 ; 
cobalt,  Lx  873-2,  Lm  764-8 ;  nickel,  Lt  948.  Lm  833-4 ; 
copper,  Lt  1017,  929  volts.  A.  A.  Eldridge. 

Excitation  potentials  of  mercury  atoms. 
R.  G.  Loyarte  (Physikal.  Z.,  1926,  27,  584—588).— 
In  the  work  of  Franck  and  Einsporn  (Z.  Physik,  1920, 
2,  18)  on  voltage  discontinuities  for  mercury,  five 
values  cannot  be  related  with  the  known  lines  and 
series  classifications.  These  critical  potentials, 
together  with  others  which  were  apparently  rejected, 
can  be  obtained  by  the  addition  of  1-4  or  2-8  or  4-2 
to  potentials  corresponding  with  known  lines  or  series 


terms.  Several  other  discontinuities  arc  recorded 
which  fit  in  with  this  scheme.  It  follows,  therefore, 
that  either  mercury  possesses  a  critical  potential  of 
1-4,  or  some  other  substance  is  present  in  the  tube. 
It  is  considered  likely  that  a  substance  volatilised  from 
the  glowing  wire  is  responsible.  R.  A.  Morton. 

Photo-electric  response  of  potassium  at  low 
temperatures.  J.  W.  Hornbeck  (Physical  Rev., 
1925,  [ii],  25,  113). — Potassium  was  illuminated 
with  monochromatic  light  of  constant  intensity. 
The  current-wave-length  curve  at  —ISO0  is  revers¬ 
ibly  shifted  to  shorter  wave-lengths  with  respect  to 
the  curve  for  20°.  Monochromatic  heating  and 
cooling  curves  run  approximately  parallel  to  the 
temperature  axis  except  between  —80°  and  —100°, 
a  region  where  a  change  of  crystal  structure  is  known 
to  take  place.  A.  A.  Eldridge. 

Production  and  control  of  successive  ionis¬ 
ation  by  collision  in  a  photo-electric  cell.  J.  T. 
Tykociner  and  J.  Kunz  (Physical  Rev.,  1925,  [ii], 

'  25,  245 — 246). — Helium  is  ionised  by  photo-electrons 
from  illuminated  potassium,  the  current  produced  in 
the  circuit  (the  photo-electric  cell,  a  thermionic 
current-limiting  device,  a  milliammeter,  and  a  source 
of  E.M.F.  300 — 3000  volts)  depending  on  the 
intensity  of  illumination,  the  pressure  and  nature  of 
the  gas,  the  distance  between  the  electrodes,  and  the 
potential  applied  (cf.  Albers,  ibid.,  248). 

A.  A.  Eldridge. 

Photo-electric  thresholds  and  the  quantum 
theory.  R.  Hamer  (Physical  Rev.,  1925,  [ii],  25, 
584). — Photo-electric  thresholds  are  intrinsic  pro¬ 
perties  of  the  elements.  For  lithium,  sodium,  and 
potassium,  values  of  v0  approximate  to  the  transition 
energies  for  Is — 2 p1-2;  for  copper,  silver,  and  gold 
they  equal  the  ionising  energy  for  the  2pt  or  2 p2  orbits. 
Values  for  aluminium  and  thallium  are  within  0-30 
volt  of  the  transition  2 p2 — 2s ;  for  lead,  v0  corresponds 
with  the  transition  2 p4 — 2s.  For  bismuth,  v«  corre¬ 
sponds  with  the  ionising  energy  for  the  observed 
resonance  level  or  to  its  transition  energy  from  the 
normal  state.  For  oxygen,  and  probably  sulphur, 
vn  corresponds  with  the  ionising  energy  for  the  2s  orbit. 

°  A  A.  Eldridge. 

Photo-electric  effect  in  potassium  vapour. 
E.  Lawrence  (Physical  Rev.,  1925,  [ii],  25,  584). — 
Previous  results  are  confirmed.  There  is  evidence 
of  a  photo-electric  threshold  at  2610  A.,  in  disagree¬ 
ment  with  the  critical  value  2856  A.  suggested  as  the 
threshold  by  the  Bohr  theory.  A.  A.  Eldridge. 

Effect  of  minute  surface  impurities  on  the 
photo-electric  long  wave-length  limit  of  mercury. 
H.  K.  Dunn  (Physical  Rev.,  1925,  [ii],  25,  717—718). 
— Kazda’s  value  of  2735^10  A.  is  confirmed  for 
flowing  mercury;  the  cleanest  obtainable  stationary 
surface  gave  the  value  2860  A.  The  effect  of  impuri¬ 
ties,  particularly  hydrogen,  has  been  investigated. 

A.  A.  Eldridge. 

Total  photo-electric  emission  of  electrons 
from  metals  as  a  function  of  the  temperature  of 
the  exciting  radiation.  S.  C.  Roy  (Proc.  Roy. 
Soc.,  1926,  A,  112,  599—630 ;  cf.  this  vol.,  483).— 
The  total  photo-electric  currents  from  aluminium, 
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iron,  molybdenum,  carbon,  zinc,  platinum,  silver,  gold, 
tantalum,  tungsten,  and  nickel  excited  by  tlie  com¬ 
plete  radiation  from  tungsten  at  temperatures 
between  1900°  and  2700°  Abs.  have  been  measured, 
and  Richardson’s  law  is  found  to  be  obeyed.  The 
theory  that  thermionic  emission  from  hot  bodies  is 
due  to  the  photo-electric  activity  of  the  radiation 
from  the  bodies  themselves  is  worked  out  in  some 
detail,  and  leads  to  results  in  fair  agreement  with  the 
experimental  data.  R.  Cuthill. 

Variation  with,  temperature  of  the  work- 
function  of  oxide-coated  platinum.  M.  S.  Glass 
(Physical  Rev.,  1926,  [ii],  28,  521— 523).— The 
experimental  results  support  the  theory  that  the 
thermionic  activity  of  oxide-coated  platinum  filaments 
is  probably  due  to  a  film  of  metallic  barium  and 
strontium  produced  by  reduction  of  the  oxides. 

A.  A.  Eldridge. 

Excitation  of  the  hydrogen  spectrum  by 
electron  impact.  .  P.  Lowe  (Physical  Rev.,  1925, 
[ii],  25,  885).— A  study  of  the  variation  in  intensity 
of  hydrogon  spectrum  lines  excited  by  electron  impact 
in  a  tlirce-electrode  tube  as  a  function  of  the  pressure 
of  the  gas  and  the  density  of  the  electron  current 
indicates  that  most  of  the  radiation  is  due  to  direct 
electron  impacts,  but  that  at  low  voltages  of  impact 
some  may  be  due  to  secondary  effects. 

A.  A.  Eldridge. 

Excitation  of  polarised  light  hy  electron 
impact.  H.  W.  B.  Skinner  (Proc.  Roy.  Soc.,  1926, 
A,  112,  642 — 660). — Further  details  of  the  work 
previously  described  (this  voh,  329)  are  now  given. 
The  results  of  Ellett,  Foote,  and  Moliler  (ibid.,  221) 
have  been  confirmed.  Application  of  a  magnetic 
field  parallel  to  the  electron  stream  does  not  affect  the 
polarisation,  but  a  field  at  right  angles  both  reduces 
the  polarisation  and  rotates  its  plane.  A  theoretical 
explanation  of  the  observed  effects  is  advanced. 

R.  Cuthill. 

Scattering  of  electrons  by  ionised  mercury 
vapour.  A.  F.  Dittmer  (Physical  Rev.,  1926,  [ii], 
28,  507 — 520). — Langmuir’s  observation  (ibid.,  1925, 
[ii],  26,  585)  that  when  a  stream  of  electrons  from  a 
hot  filament  is  projected  into  ionised  mercury  vapour 
with  a  given  velocity  it  is  scattered  so  that  some  of  the 
electrons  are  accelerated  and  others  retarded  has  been 
studied  experimentally,  and  a  theory  which  accounts 
for  the  effect  is  indicated.  A.  A.  Eldridge. 

Cold  electronic  discharge  from  molybdenum. 
R.  J.  Piersol  (Physical  Rev.,  1925,  [ii],  25, 112 — 113). 
— The  electrodes,  consisting  of  hemispherical  molyb¬ 
denum  plates  welded  to  tungsten  rods,  are  sealed 
in  the  discharge  tube,  which,  with  the  aid  of  charcoal, 
is  evacuated  to  show  a  gradient  of  5400  kilovolts /cm. 
at  20°.  Increase  in  temperature,  below  thermionic 
range,  increases  the  cold  electronic  current  and  lowers 
the  breakdown  gradient.  A.  A.  Eldridge. 

Size-distribution  of  ions  in  gases.  W.  Busse 
(Ann.  Physik,  1926,  [iv],  81,  262— 280).— Nolan’s 
experiments  (Phil.  Mag.,  1926,  [vii],  1,  417)  on  the 
production  of  ions  by  waterfall  electricity  have  been 
confirmed,  but  their  interpretation  is  contested. 
Gaseous  ions  may  vary  in  size  from  molecular  to 


microscopic  dimensions,  and  the  results  point  to 
continuous  gradation,  whereas  they  were  claimed  to 
afford  evidence  of  discontinuities.  Experiments  on 
the  production  of  ions  in  the  course  of  the  oxidation 
of  phosphorus  indicate  that  the  majority  of  the  ions 
show  continuous  distribution,  and  that  deviations 
occur  only  under  favourable  conditions  (temperature, 
moisture,  presence  of  nuclei).  Nolan’s  interpretation 
is  not  satisfactory,  even  under  these  conditions. 
Radioactive  ionisation  also  gives  a  symmetrical 
distribution  for  the  size  of  ions.  R.  A.  Morton. 

Doubly  ionised  atoms  in  mercury  vapour. 
C.  D.  Child  (Physical  Rev.,  1925,  [ii],  25,  111).— 
Mercury  vapour  that  has  been  distilled  past  a  hot 
cathode  from  which  cathode  rays  are  streaming  is 
luminous,  but  the  luminosity  is  not  a  continuation  of 
the  cathode  rays.  It  is  believed  that  in  the  positive 
column  only  singly  ionised  atoms  arc  produced,  whilst 
near  the  cathode  doubly  ionised  atoms  are  produced, 
the  latter  recombining  with  electrons  much  more 
slowly  than  the  former.  A.  A.  Eldridge. 

Independence  of  the  mobility  and  mass  of  an 
ion.  H.  A.  Erikson  (Physical  Rev.,  1925,  [ii],  25, 
111). — It  appears  necessary  to  assume  that  all  natural 
complex  molecules  which  have  lost  or  gained  an 
electron  move  with  the  same  velocity  when  the 
gaseous  medium  and  the  applied  fields  are  the  same, 
i.e.,  that  the  mobility  is  determined  by  the  charge. 
When,  however,  one  molecular  ion  associates  itself 
with  another  neutral  molecule  forming  an  artificial 
structure,  the  mobility  becomes  less.  Hence  an  air 
ion  (2  mols.)  and  a  carbon  dioxide  ion  (2  mols.)  have 
the  same  mobility  in  air.  A.  A.  Eldridge. 

Probabilities  of  ionisation  by  electron  impacts 
in  hydrogen  and  argon.  K.  T.  Compton  and  C.  C. 
Van  Voorhis  (Physical  Rev.,  1925,  [ii],  25,  245). — 
In  hydrogen,  the  probability  of  ionisation  by  electron 
impact  increases  from  zero  at  16  volts  to  0-31  at  125 
volts,  then  decreasing  to  0-25  at  325  volts.  In  argon, 
the  maximum  value  is  0-48  at  130  volts,  decreasing 
to  0-41  at  325  volts.  A.  A.  Eldridge. 

Secondary  emission  from  metals  due  to 
bombardment  of  high-speed  positive  ions. 
W.  J.  Jackson  (Physical  Rev.,  1926,  [ii],  28,  524 — 
530). — The  secondary  electron  emission  on  bom¬ 
bardment  with  potassium  ions  was  not  detected 
(<0-5%)  at  positive  ion  velocities  less  than  200  volts 
for  aluminium,  300  volts  for  nickel,  and  600  volts  for 
molybdenum  after  heat  treatment;  at  1000  volts, 
values  for  the  secondary  emission  were  7-0,  4-2,  and 
3-8%,  respectively.  Without  heat  treatment  to 
exclude  emission  from  adsorbed  gases,  the  latter 
values  were  doubled,  and  the  emission  was  detected 
at  lower  voltages.  A.  A.  Eldridge. 

Ionisation  in  reacting  gases.  A.  K.  Brewer 
(Proc.  Nat.  Acad.  Sci.,  1926,  12,  560 — 564;  cf.  A., 
1925,  ii,  919). — The  ionic  emission  produced  during 
the  oxidation  of  hydrogen,  ethyl  alcohol,  benzene, 
and  other  organic  compounds  at  a  heated  gold  or 
copper  oxide  surface  has  been  measured.  The 
variation  of  the  ionisation  current  with  temperature 
is  expressed  by  Richardson’s  formula,  i=ATh~ilT. 
The  values  of  6  are  regarded  as  a  comparative  measure 
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of  the  various  rates  of  reaction.  Where  the  rates  of 
emission  are  the  same  for  positive  and  negative 
ions,  the  temperatures  of  emission,  i.e.,  the  tem¬ 
peratures  at  which  the  emission  reaches  a  definite 
amount  (i  =  10'15  ampere  per  em.2),  are  the  same, 
whilst  an  increase  in  the  rate  of  emission  of  the 
positive  over  the  negative  ions  is  accompanied  by  an 
increase  in  the  difference  in  the  emission  temperatures. 
The  bearing  of  the  results  on  the  theory  of  the 
mechanism  of  the  surface  reactions  is  discussed.  It 
is  suggested  that  the  gas  molecules  are  ionised  at  the 
surface  by  the  combined  imago  and  contact  forces, 
and  that  an  ion  with  a  sufficient  energy  component 
perpendicular  to  the  surface  will  move  out  to  a  region 
of  weak  surface  forces,  where  it  can  combine  with  an 
ion  of  opposite  sign  to  form  a  neutral  molecule,  which 
is  then  able  to  escape  from  the  surface  region. 

A.  B.  Manning. 

Ionisation  by  ultra-critical  frequencies  [of 
monochromatic  ultra-violet  light].  E.  M.  Little 
(Physical  Rev.,  1925,  [ii],  25,  247 — 24S). 

Non-oscillatory  abnormal  low-voltage  arcs 
with  reversed  electric  fields  caused  by  ion 
diffusion.  C.  Eckart  and  K.  T.  Compton  (Physical 
Rev.,  1925,  [ii],  25,  111). 

Collisions  of  the  second  kind  in  monatomic 
iodine.  H.  D.  Smyth  (Physical  Rev.,  1925,  [ii], 
25,  583). — An  account  of  preliminary  experiments. 

A.  A.  Eldridge. 

Optical  evidence  as  to  the  orientation  of  atoms 
in  a  magnetic  field.  W.  Schutz  (Z.  Physik,  1926, 
38,  853 — S63). — Experiments  with  sodium  vapour, 
hydrogen,  carbon  dioxide,  and  air  indicate  that  the 
atoms  do  not  take  up  any  oriented  position  hi  a 
magnetic  field.  E.  B.  Ludlam. 

Electrostatic  moments  of  molecules.  R.  J. 
Clark  (Nature,  1926,  118,  555). — The  electrostatic 
moments  of  sodium  chloride  and  mercuric  chloride 
are  estimated  to  be  of  the  order  of  magnitude  10~18 
e.s.u.em.,  that  of  arsenic  trioxide  being  somewhat 
greater.  That  of  metallic  potassium  was  too  small 
to  detect.  A.  A.  Eldridge. 

Recent  determinations  of  the  magneton.  J. 
Kitnz  (Physical  Rev.,  1925,  [ii],  25,  115). — The  differ¬ 
ence  between  experimental  and  calculated  values  is 
4 — 6%,  larger  than  is  compatible  with  the  accuracy 
of  the  measurements.  The  Bohr  magneton  seems 
not  yet  to  be  established  by  the  determinations  of 
paramagnetic  susceptibilities.  A.  A.  Eldridge. 

Magnetic  moments  of  the  alkali  metal  atoms. 
J.  B.  Taylor  (Physical  Rev.,  1926,  [ii],  28,  576 — 
583). — Experiments  with  sodium  and  potassium  yield 
values  for  the  magnetic  moments  of  5350  and  5380 
gauss  cm.,  respectively.  Hence  it  is  concluded  that 
the  normal  atoms  both  possess  a  magnetic  moment 
equal  to  one  Bohr  magneton  (5584  gauss  cm.). 

A.  A.  Eldridge. 

Structure  of  the  atomic  magnet.  Rotation 
said  reversal  of  the  multiplet.  R.  Forrer  (Compt. 
rend.,  1926,  183,  559 — 560 ;  cf.  this  vol.,  S7S). — In 
an  intense  positive  field  the  multiplet  is  closed 
(saturated  magnetisation),  but  opens  with  decrease 
in  intensity  of  the  field  so  that  the  magnetisation 


approaches  the  value  of  the  resultant.  As  the  field 
approaches  zero  intensity,  the  multiplet  tends  to 
occupy  the  nearest  normal  position  (residual  mag¬ 
netisation).  Magnetisation  further  decreases  when  a 
weak  negative  field  causes  the  multiplets  to  turn, 
but  beyond  the  limits  of  stability  the  multiplets 
rapidly  reverse  by  rotation,  and  negative  magnetis¬ 
ation  results.  For  stronger  negative  fields,  the  result¬ 
ants  take  the  direction  of  the  field.  This  tendency 
to  reversal  by  rotation  is  distinguished  from  reversal 
of  one  of  the  moments  of  the  doublets  as  with  nickel, 
and  varies  with  the  degree  of  annealing.  It  probably 
occurs  chiefly  in  annealed  ferromagnetic  metals. 

J.  Grant. 

Copper  oxide  and  the  atomic  weight  of  copper. 
R.  Ruer  and  K.  Bode  (Bcr.,  1926,  59,  [B],  1698— 
1703 ;  cf.  A.,  1925,  ii,  620). — In  reply  to  Honigschmid 
(Ber.,  1926,  59,  [A],  11),  further  evidence  is  adduced 
that  cupric  oxide,  ignited  in  air  at  1000°  and  sub¬ 
sequently  in  oxygen  at  700°,  is  a  well-defined  com¬ 
pound,  free  from  cuprous  oxide  and  occluded  gases. 

H.  Wren. 

Method  of  estimating  atomic  weights  with  the 
aid  of  the  periodic  law.  E.  W.  Washburn  (J. 
Amer.  Ghem.  Soc.,  1926,  48,  2351— 2352).— If  the 
difference  of  the  ratio  of  the  atomic  weight  of  each 
element  to  that  of  the  next  preceding  (or  following) 
zero-group  element  and  the  ratio  of  the  corresponding 
atomic  numbers  is  plotted  against  the  atomic  numbers 
of  the  elements,  graphs  are  obtained  which,  for 
elements  in  rows  5,  7,  and  8  of  the  table,  are  more 
or  less  regular.  From  these  graphs  the  following 
atomic  weights  of  the  undiscovered  or  doubtful 
elements  (all  of  which  occur  in  these  rows)  are  com¬ 
puted,  the  numbers  in  parentheses  being  atomic 
numbers  :  masurium  (43),  97-5  or  98-8 ;  illinium  (61), 
146-0;  rhenium  (75),  187-4;  eka-iodine  (85),  212; 
eka-cassium  (S7),  223;  actinium  (89),  229;  proto¬ 
actinium  (91),  234.  S.  K.  Tweedy. 

Calculation  of  the  ages  of  radioactive  minerals. 
A.  Holmes  and  R.  W.  Lawson  (Nature,  1926,  118, 
478). — The  age  of  a  primary  radioactive  mineral  is 
given  to  a  first  approximation  in  millions  of  years 
by  the  formula  Pb  xG/(U-\-k  xTh),  where  k  is  the 
amount  of  uranium  which  is  equivalent  in  lead- 
producing  capacity  to  1  g.  of  thorium  and  1  jC  is  the 
amount  of  lead  produced  by  1  g.  of  uranium  in  106 
years.  Divergences  in  the  values  of  k  and  O  which 
have  been  employed  are  discussed.  The  values  G— 
7400  and  /i.-=0-38  are  regarded  as  the  most  trust¬ 
worthy  available.  The  relation  approximate  ageX 
(l—x/2-\-x2/3),  where  a;=l-155Pb/(U+0-3STh),  gives 
the  corrected  age.  A.  A.  Eldridge. 

Number  of  electrons  and  a-particles  in  atomic 
nuclei.  H.  Nagaoka  (Proc.  Imp.  Acad.  Tokyo, 
1926,  2,  112 — 115). — H  the  difference  between  the 
atomic  weight  and  the  atomic  number  be  taken  as 
equal  to  the  number  of  electrons  in  the  nucleus,  the 
difference  between  this  figure  and  the  atomic  number 
increases  with  increase  of  the  latter.  If,  however, 
the  nucleus  is  regarded  as  consisting  of  a-particles 
with  two  positive  charges  as  well  as  of  hydrogen 
protons,  this  increase  does  not  occur,  but  the  value 
remains  constant  at  0  or  1.  Elements  giving  the 


1076 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


latter  value  are  usually  those  with  a  single  outermost 
electron  orbit,  whereas  the  others  have  two  such 
orbits.  R.  Cuthill. 

Nucleus  of  helium  atom  or  a-particle.  H. 
Nagaoica  (Proc.  Imp.  Acad.  Tokyo,  1926,  2,  204 — 
207).- — It  is  suggested  that  within  the  nucleus  of  the 
atom  two  protons  may  combine  to  produce  a  helium 
nucleus,  the  additional  two  units  of  mass  being  pro¬ 
duced  by  energy  absorbed  in  the  process.  This 
accounts  for  the  fact  that  the  difference  in  the  atomic 
weights  of  the  isotopes  of  a  particular  element  is 
most  usually  2.  R.  Cuthill. 

Mode  of  radioactive  disintegration  accom¬ 
panied  by  secondary  [3-ray  emission.  S.  Kino- 
shit  a,  S.  Kikuchi,  and  Y.  Hagimoto  (Proc.  Imp. 
Acad.  Tokyo,  1926,  2,  195— 197).— The  emission  of 
(3-particles  from  radium  and  radium-R-j-  C  has  been 
examined  by  C.  T.  R.  Wilson’s  cloud  method.  It  is 
found  that  the  fraction  of  atoms  emitting  secondary 
(3 -rays  is  about  0-S  for  radium,  0-2  for  radium-R,  and 
0-1  for  radium-6'.  R.  Cuthill. 

Range  of  a-particles  in  various  media.  E.  Q. 
Adams  (Physical  Rev.,  1925,  [ii],  25,  244 — 245). — 
The  equation  A=e— log  (1+s),  in  which  e  is  the 
energy  of  the  a-particle  in  terms  of  the  energy  at 
that  velocity  which  makes  the  two  work  functions 
(primary  ionisation,  and  kinetic  energy  imparted  to 
the  ions)  equal,  for  the  medium  considered,  and  A  is 
the  distance  in  such  units  that  the  ratio  A/e  approaches 
unity  for  high  velocities,  is  in  agreement  with  measure¬ 
ment.  It  leads  to  a  modification  of  the  Geiger  and 
Nuttall  formula  from  which  the  periods  of  the  sub¬ 
stances  responsible  for  the  long-range  a-particles  from 
radium-6'  have  been  calculated.  A.  A.  Eldridge. 

Formation  of  a-ray  tracks  by  simple  means. 
C.  T.  Knipp  and  N.  E.  Sowers  (Physical  Rev.,  1925, 
[ii],  25,  108). — -A  simple  apparatus  is  described  which 
permits  of  the  tracks  being  observed  directly  or 
projected  on  to  a  screen.  A.  A.  Eldridge. 

a-Ray  track  projector.  H.  T.  Pye  (Physical 
Rev.,  1925,  [ii],  25,  107). — The  Shimizu  apparatus  is 
modified  to  permit  of  projection  on  to  a  screen. 

A.  A.  Eldridge. 

Transformation  of  the  energy  of  cathode  or 
(3-rays  into  energy  of  X-rays.  J.  A.  Gray  (Physical 
Rev.,  1925,  [ii],  25,  237). — When  (3-rays  of  total 
energy  E  pass  through  a  plate  of  mass  dm  per  unit 
area,  they  excite  X-rays  of  energy  dX,  and  dX—KEdm ; 
kA/N,  where  A  is  the  at.  wt.,  and  N  is  Avogadro’s 
number,  is  the  atomic  transformation  coefficient  a. 
Experimentally,  k  is  proportional  to  Z-jA,  a  to  Z2, 
and  both  to  1/F,  where  Z  is  the  at.  no.  and  V  the 
P.D.  in  volts  necessary  to  give  the  cathode  or  (3-ray 
its  energy.  For  a  given  material,  dX  depends  only 
on  n  (the  total  number  of  (3-rays)  and  dm. 

A.  A.  Eldridge. 

Three-dimensional  reproduction  of  tracks  of 
(3-particles  ejected  by  X-rays.  O.  Darbyshire 
(Nature,  1926,  118,  371 — 372). — By  using  a  right- 
angle-  instead  of  a  stereo-photographic  method  of 
observation,  both  lateral  and  longitudinal  types  of 
asymmetry  of  the  initial  direction  of  ejection  have 


been  observed  for  heterogeneous  X-rays  in  moist 
air.  A.  A.  Eldridge. 

Measurements  of  the  (3-rays  excited  by  hard 
X-rays.  A.  H.  Compton  and  A.  W.  Simon  (Physical 
Rev.,  1925,  [ii],  25,  107). — Two  distinct  types  of 
tracks  (R  and  R)  are  found  in  such  a  ratio  as  to 
indicate  that  just  as  each  absorbed  quantum  of 
incident  X-ray  energy  results  in  a  photo-clcctron  or 
P  track,  so  each  scattered  quantum  results  in  an 
R  track.  Further  measurements  support  this  view. 

A.  A.  Eldridge. 

Penetration  of  matter  by  corpuscular 
radiation.  A.  Becker  (Ami.  Physik,  1926,  [iv], 
81,  91 — 108). — The  penetration  of  matter  by  cathode 
rays  and  by  a-particles  is  compared.  The  loss  of 
velocity  for  a-particles  follows  Geiger’s  equation  v3— 
a(R—x),  in  which  the  range  R  is  given  by  v03/a,  v0 
being  the  initial  velocity  and  a  a  constant  for  the 
material.  Correlation  of  the  existing  data  on  the 
loss  of  velocity  of  cathode  particles  results  in  a  curve 
of  the  same  type  as  that  found  for  a-particles.  The 
values  ( dv/dx)+  :  ( dv /do: ) _ = 0 •  0 0 1 4  and  S+/S-— 8-9 
are  given  (S  denotes  the  number  of  carriers  per  mm. 
path  in  air  at  1  atm.).  Within  the  limits  of  accuracy 
of  the  observations,  no  fundamental  difference  in 
mechanism  between  the  two  types  of  phenomena 
appears;  the  differences  observed  can  be  ascribed 
entirely  to  differences  in  mass  between  the  carriers 
of  energy.  R.  A.  Morton. 

Secondary  radiations  produced  by  y-rays  and 
their  effect  on  y- ray  absorption  measurements. 
L.  H.  Clark  (Phil.  Mag.,  1926,  [vii],  2,  783—796).— 
Owen,  Fleming,  and  Fage  (A.,  1925,  ii,  84)  have 
shown  that  the  scattered  radiation  emitted  by  all 
matter  -when  irradiated  with  y-rays  plays  an  import¬ 
ant  part  in  absorption  measurements.  Absorption 
measurements  made  with  an  electroscope  suspended 
in  air  show  the  existence  of  a  general  scattered 
radiation  from  the  surroundings  which  may  contribute 
more  to  ionisation  than  that  transmitted  by  very 
thick  lead  filters.  This  scattered  radiation  is  softer 
than  the  primary  rays  causing  it.  Examination  of 
the  radiation  scattered  from  different  substances  by 
the  same  beam  of  y-rays  shows  that  the  penetrating 
powrer  of  the  radiation  scattered  from  layers  of  lead 
up  to  0-66  cm.  in  thickness  increases  with  increasing 
thickness  of  the  layer  and  that  the  radiation  scattered 
by  different  substances  equally  absorbent  for  the 
primary  rays  has  a  wave-length  of  about  0-063  A., 
corresponding  with  X-rays  excited  by  a  peak  potential 
of  about  1-96  Xl05  volts.  The  radiation  scattered 
from  air  by  y-rays  is  comparatively  soft.  It  is  sug¬ 
gested  that  errors,  due  to  these  radiations,  in  absorp¬ 
tion  measurements  may  be  eliminated  by  encasing 
the  electroscope  in  lead  1  cm.  in  thickness  which  has 
been  shown  to  be  capable  of  absorbing  99%  of  the 
hardest  of  the  scattered  radiation. 

A.  E.  Mitchell. 

Scattering  and  absorption  of  y-rays.  J.  A. 
Gray  (Physical  Rev.,  1925,  [ii],  25,  236 — 237). — 
Secondary  |3-rays  produced  in  light  elements  by  the 
hard  y-rays  of  radium  possess  too  much  energy  to  be 
regarded  as  recoil  electrons  unless  the  y-rays  have  a 
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much  lower  effective  wave-length  (0-008  A.)  than  that 
usually  accepted ;  they  penetrate  3  mm.  of  aluminium. 

A.  A.  Eldridge. 

Distribution  of  intensity  in  the  spectrum  of 
y-rays.  D.  Skobeltzyn  (Nature,  1926,  118,  553— 
554). 

Luminescence  of  pure  barium  bromide  under 
the  action  of  a~,  (3-,  and  y-rays.  L.  E.  Smith 
(Physical  Rev.,  1926,  [ii],  28,  431— 437).— Heat- 
treated  barium  bromide  was  exposed  to  the  action 
of  a-,  (3-,  and  y-rays  from  radium,  the  luminescent 
material  and  the  exciting  agent  being  kept  apart. 
The  brightness  became  maximal,  and  then  decayed 
with  time  to  a  limiting  value ;  the  initial  luminosity 
varied  according  to  the  heat-history  of  the  sample. 

A.  A.  Eldridge. 

Chemical  action  of  gaseous  ions  produced 
by  a-particles.  DC.  Saturated  hydrocarbons. 
S.  C.  Lind  and  D.  C.  Bardwell  (J.  Amer.  Cliem. 
Soc.,  1926,  48,  2335 — 2351). — Under  the  influence  of 
a-particles  from  radon,  ethane,  propane,  and  butane 
each  condenses  with  the  elimination  of  hydrogen  and 
methane  (approx.  5  :  1  by  vol.)  with  the  formation 
of  higher  saturated  and  unsaturated  hydrocarbons. 
The  longer  the  carbon  chain  in  the  initial  hydro¬ 
carbon  the  more  readily  the  condensation  occurs; 
methane  eliminates  hydrogen  only.  The  condens¬ 
ation  products  are  solid,  liquid,  or  gaseous ;  un¬ 
saturated  hydrocarbons  are  absent  in  the  gaseous 
state,  indicating  immediate  condensation  of  freshly- 
formed,  unsaturated  hydrocarbons.  A  mechanism  is 
suggested  for  this,  based  on  the  assumption  that  the 
formation  of  a  singly-charged  two-molecule  cluster 
precedes  the  elimination  of  hydrogen,  at  least  two  of 
the  four  valencies  left  vacant  by  the  removal  of  two 
hydrogen  molecules  from  the  cluster  remaining  open, 
and  acting  as  centres  of  attraction  for  other,  similar, 
open  pairs  until  a  large  chain  or  ring  compound  is 
condensed  out.  Methane  and  ethane  are  completely 
oxidised  by  oxygen  in  one  step  :  (02,CH4,02)+  + 

(02',CH4,02)==2C02-f-4H20 ;  the  ions  of  both  re¬ 
actants  are  equally  effective  with  methane.  Propane 
and  butane  do  not  oxidise  completely  in  one  step; 
liquid  partial  oxidation  products  are  formed.  Methane 
and  carbon  dioxide  combine  under  the  influence  of 
the  radiation  to  a  wax-like  solid.  S.  K.  Tweedy. 

Chemical  reactions  produced  by  (3-  and  y-rays 
of  radium  on  compounds  in  the  vapour  state. 
J.  Errera  and  V.  Henri  (J.  Phys.  Radium,  1926, 
[vi],  7,  225—229). — The  (3-  and  y-rays  of  radium 
probably  produce  polymerisation  of  the  molecule  of 
chlorobenzene.  The  action  of  the  same  rays  on  a 
mixture  of  chlorobenzene  and  hydrogen  results  in  the 
hydrogenation  of  the  former  without  the  formation 
of  benzene.  A  mixture  of  benzene  and  ah’  or  oxygen 
results  in  phenol  when  subjected  to  the  rays,  the 
number  of  molecules  of  phenol  formed  being  at  least 
sixty  times  that  of  the  ions  produced  by  the  rays. 
The  position,  intensity,  and  fine  structure  of  the 
absorption  bands  of  the  vapours  of  benzene,  chloro¬ 
benzene,  or  phenol  do  not  appear  to  be  at  all  modified 
by  the  action  of  the  rays.  Neither  an  electric  field 
of  10,000  volts  per  cm.  nor  a  magnetic  field  of  20,000 
gauss  has  any  appreciable  action  on  the  absorption 


spectra  of  benzene,  carbonyl  chloride,  or  sulphur 
dioxide.  A.  S.  Russell. 

Lines  of  transformation  products  of  uranium 
and  thorium  in  the  spectra  of  these  elements. 
H.  Nagaoka  and  T.  Futagami  (Proc.  Imp.  Acad. 
Tokyo,  1926,  2,  318 — 323). — Samples  of  thorium  and 
uranium  containing  the  products  of  radioactive  dis¬ 
integration  have  been  examined  spectrographicallv 
and  the  lines  obtained  tabulated,  for  comparison, 
with  those  found  by  other  investigators  for  elements 
isotopic  with  the  different  disintegration  products, 
and  therefore  having  the  same  spectrum.  The  pre¬ 
sence  of  a  few  new  lines  has  been  confirmed. 

M.  S.  Burr. 

Transformation  of  hydrogen  into  helium. 
F.  Paneth  and  K.  Peters  (Ber.,  1926,  59,  [B],  2039— 
2048). — The  methods  of  examination  for  helium  have 
been  so  improved  that  it  is  possible  to  detect  10'8 
to  10'9  c.c  of  the  gas.  The  relatively  condensible 
gases  are  removed  by  liquid  air  and  carbon,  and 
hydrogen  is  burnt  with  excess  of  oxygen  at  a  platinum 
or  palladium  contact.  Residual  oxygen  is  absorbed 
by  charcoal  and  the  minimal  remainder  is  examined 
spectroscopically  in  a  glass  capillary  of  0T  mm. 
diameter.  The  method  is  sufficiently  sensitive  to 
permit  the  detection  of  helium  from  active  thorium 
precipitates  and  the  determination  of  helium  in  small 
samples  (a  few  c.c.)  of  natural  gas.  No  evidence 
could  be  obtained  of  the  production  of  helium  by 
the  bombardment  of  certain  salts  by  cathode  rays, 
by  the  subjection  of  hydrogen  to  the  silent  electric 
discharge,  or  by  the  discharge  between  aluminium 
electrodes  in  hydrogen.  Evidence  of  the  production 
of  helium  by  passage  of  hydrogen  over  heated  pallad¬ 
ium  is  obtained.  More  definite  results  are  produced 
by  allowing  hydrogen  to  remain  in  contact  with 
palladium-black,  spongy  palladium,  or  palladised 
asbestos  at  the  ordinary  temperature,  a  rough  pro¬ 
portionality  being  observed  between  the  intensity  of 
the  effect  and  the  duration  of  the  reaction.  The 
behaviour  of  the  catalyst  is  somewhat  irregular  and 
its  activity  diminishes  with  time.  The  inert  catalyst 
may  frequently  be  revived  in  the  usual  manner. 
Parallelism  of  the  active  condition  for  union  with 
hydrogen  and  for  the  formation  of  helium  exists  only 
so  far  that  helium  is  not  produced  in  the  presence  of 
a  catalyst  inactive  to  hydrogen ;  occasionally  catalysts 
which  readily  absorb  hydrogen  do  not  yield  helium. 
Disperse  specimens  of  palladium  which  have  been 
preserved  for  a  period  at  the  ordinary  temperature 
appear  invariably  to  retain  helium,  which  is  evolved 
when  they  are  heated;  the  gas  naturally  contains 
also  neon,  but  the  ratio  helium :  neon  is  almost 
invariably  much  greater  than  that  of  the  mixture 
derived  from  air.  The  hypothesis  that  the  activity 
of  the  palladium  is  purely  catalytic  is  strengthened 
by  the  observation  that  a  similar,  although  weaker, 
effect  is  produced  by  platinum.  The  possible  sources 
of  error  are  treated  in  detail.  Full  description  of 
the  apparatus  will  be  given  later.  H.  Wren. 

Kaufmann’s  experiment  and  the  spinning 
electron.  L.  H.  Thomas  (Nature,  1926, 118,  374). — 
Jackson’s  argument  (this  vol.,  991)  is  invalidated  by  a 
mistake  in  the  formula  employed.  A.  A.  Eldridge. 
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Bohr’s  atomic  model  from  the  point  of  view  of 
general  relativity.  M.  S.  Vallarta  (Physical  Rev., 
1925,  [ii],  25,  582). — Using  Nordstrom’s  fundamental 
form  for  a  static  sphero- symmetrical  material  field 
and  the  Weyl-Eddington  equation  of  electronic 
motion,  it  is  shown  that  in  the  hydrogen  atom  and 
all  hydrogenic  ions  (i)  the  curvature  of  the  material 
field  of  the  nucleus  almost  vanishes,  (ii)  its  field  is 
very  nearly  static,  (iii)  such  atom  and  ions  may  bo 
treated  as  a  relativistic  one-body  problem,  (iv)  the 
general  equation  of  the  electronic  orbit  reduces  to 
Sommerfcld’s  equation.  An  attempt  to  bring  the 
quantum  theory  into  relativity  leads  to  an  explan¬ 
ation  of  the  existence  of  unmechanical  orbits  in  atoms 
of  more  than  one  electron,  and  a  unification  of  Bohr’s 
frequency  postulate  and  correspondence  principle. 

A.  A.  Eldridge. 

Mechanical  aspects  of  the  Bohr  atom.  F.  S. 
Brackett  and  L.  B.  Shoddy  (Physical  Rev.,  1925, 
[ii],  25,  SS4). — Agreement  between  computed  and 
experimental  conductivities  of  metals  supports  the 
view  that  the  Bohr  atom  may  be  regarded  as  a 
mechanical  picture.  A.  A.  Eldridge. 

Spatially  extended  electron  in  the  general 
relativity  theory.  V.  Freedericksz  and  A.  Isak- 
SON  (Z.  Physik,  1926,  38,  7SS — S02). — Mathematical. 

E.  B.  Ludlam. 

Fields  of  force  within  atoms.  H.  C.  Urey 
(Physical  Rev.,  1925,  [ii],  25,  241). — One  central 
static  field  of  force,  in  which  all  the  electrons  of 
atoms  of  higher  atomic  number  arc  assumed  to  move, 
can  be  chosen  such  that  the  quantum  numbers 
assigned  by  Bohr  are  integral.  Even  levels  could 
not  be  fitted  to  a  similar  field,  or  to  the  same  field 
as  the  odd  levels  by  using  half  quantum  numbers. 

A.  A.  Eldridge. 

Virtual  oscillators  and  scattering  in  the 
quantum  theory.  J.  H.  Van  Vleck  (Physical 
Rev.,  1925,  [ii],  25,  242 — 243). — It  is  argued  that 
the  term  Bphv  (Becker,  Z.  Physik,  1924,  27,  173) 
equals  the  gross  absorption  by  virtual  oscillators, 
rather  than  absorption  less  scattering,  and  that  the 
scattering  by  the  phantom  resonators  is  to  be  iden¬ 
tified  with  the  energy  Ahv  emitted  in  spontaneous 
quantum  transitions.  There  is  then  only  the  resonance 
radiation  type  of  scattering.  A.  A.  Eldridge. 

Half  quanta  and  the  specific  heat  of  hydrogen. 
E.  Hutchisson  and  J.  H.  Van  Vleck  (Physical  Rev., 
1925,  [ii],  25,  243 — 244). — If  half  quanta  are  used  in 
Kemble  and  Van  Vleck’s  theory,  which  considers  an 
elastic  model  and  includes  vibrational  energy,  the 
calculated  specific  heat  curves  are  in  fair  agreement 
with  the  experimental  curves  at  low  temperatures 
when  the  probability  p„=2?i  (w=4,  •§,  .  .  .),  ex¬ 
cluding  n=h.  A.  A.  Eldridge. 

Half  quanta  and  the  stability  of  relativistic 
orbits.  J.  H.  Vah  Vleck  (Physical  Rev.,  1925, 
[ii],  25, 108). — Wilson’s  assumptions  (Proc.  Roy.  Soc., 
1922,  A,  102,  9)  vitiate  the  contention  against  half 
quanta  that  owing  to  relativity  corrections  an  electron 
of  azimuthal  quantum  number  k  would  spiral  into 
the  nucleus  if  the  atomic  number  Z  exceeded  kja, 
where  a=2~e2/hc= 1/137.  A.  A.  Eldridge. 


Atomicity  of  electricity  as  a  quantum  theory 
law.  0.  Klein  (Nature,  1926,  118,  510). 

Theory  of  quantum  mechanics.  P.  A.  M. 
Dirac  (Proc.  Roy.  Soc.,  1926,  A,  112,  661 — 677). — 
A  mathematical  treatment  of  the  Heisenberg- 
Schrodinger  theory  of  atomic  mechanics.  The  pro¬ 
blem  of  an  atomic  system  subjected  to  an  external 
perturbation  is  considered,  and  the  theory  is  shown 
to  account  for  the  absorption  and  stimulated  emission 
of  radiation,  but  not  for  spontaneous  emission. 

R.  Cuthill. 

Quantum  mechanics  of  collisions.  M.  Born 
(Z.  Physik,  1926,  28,  803—827). 

Intensity  of  band  lines  and  the  affinity 
spectrum  of  diatomic  molecules.  E.  Fues  (Ann. 
Physik,  1926,  [iv],  81,  281 — 313). — A  mathematical 
investigation  on  the  lines  of  the  newer  quantum 
mechanics  in  which  the  relations  between  intensity 
factors  and  matrix  elements,  in  the  cases  of  band 
spectra,  continuous  spectra,  and  affinity  spectra,  are 
discussed.  R.  A.  Morton. 

Nature  of  resonance  radiation.  J.  C.  Slater 
(Physical  Rev.,  1925,  [ii],  25,  242). — The  view  that 
the  absorption  and  emission  of  radiant  energy  by 
quantised  atoms  takes  place  continuously  during  the 
stationary  states,  whilst  the  atomic  energy  changes 
discontinuously  at  transition,  exact  conservhtion  of 
energy  being  discarded,  is  developed  to  explain  the 
nature  of  resonance  radiation.  On  this  assumption, 
the  resonance  radiation  would  be  emitted  by  atoms 
in  the  normal  state.  A.  A.  Eldridge. 

Ionic  properties  and  chemical  facts.  X. 
Curves  of  the  ionic  magnitudes,  atomic  volumes, 
and  atomic  magnitudes  and  the  empirical  facts. 
II.  G.  Grimm  (Z.  physikal.  Chem.,  1926,  122,  177 — 
216). — The  previously  published  data  for  ionic  mag¬ 
nitudes  (this  vol.,  664)  are  used  to  show  that  in  any 
particular  group  of  the  periodic  classification  the 
physical  properties  of  elements  and  compounds  run 
closely  parallel  to  the  sizes  of  the  ions.  Bohr’s 
atomic  theory  is  shown  to  account  in  a  satisfactory 
manner  for  the  form  of  the  ionic  magnitude  curves, 
also  for  various  empirical  generalisations  such  as  the 
“  lanthanide  contraction.”  The  physical  significance 
of  L.  Meyer’s  atomic  volume  curve  is  discussed. 

R.  Cuthill. 

Physical  and  chemical  properties  of  silicon 
and  its  position  in  the  periodic  classification. 
A.  von  Antrotoff  (Z.  Elektrochem.,  32,  423 — 428). 
— A  discussion  of  the  relationship  between  silicon 
and  the  other  elements,  particularly  those  of  group  IV, 
as’  exhibited  by  properties  such  as  ionic  radius, 
ionisation  potential,  electron  affinity,  crystal  struc¬ 
ture,  etc.,  and  interpreted  in  terms  of  atomic  struc¬ 
ture.  A  modified  form  of  the  periodic  table  is  used 
(cf.  this  vol.,  773).  H.  J.  T.  Ellingham. 

Absorption  spectrum  of  the  hydrogen 
molecule.  J.  J.  Hopfield  and  G.  H.  Dieke 
(Nature,  1926,  118,  592). — More  than  20  absorption 
bands  of  molecular  hydrogen  were  observed  between 
1245  and  840  A.,  mostly  showing  the  characteristic 
structure  of  the  emission  bands  in  the  ultra-violet. 
Twelve  bands  of  a  progression  beginning  at  1105  A. 
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were  recognised.  The  long  wave-length  limit  of  the 
continuous  absorption,  corresponding  with  dissoci¬ 
ation  into  a  normal  and  an  excited  atom,  is  in  agree¬ 
ment  with  the  theoretical  value  of  14-4  volts. 

A.  A.  Eldridge. 

Spectrum  of  lithium  hydride.  W.  W.  Watson 
(Physical  Rev.,  1925,  [ii],  25,  887). — The  complex 
spectrum,  partly  due  to  the  LiH  molecule,  resembles 
the  secondary  hydrogen  spectrum  in  that  there  are 
no  apparent  band  heads.  The  moment  of  inertia  of 
the  LiH  molecule  is  computed  at  GxlO'10  g.cm.2 

A.  A.  Eldridge. 

Relations  between  certain  comet-tail  spectra 
and  the  first  negative  Deslandres  group.  H.  B. 
Lemon  (Physical  Rev.,  1925,  [ii],  25,  109). — Con¬ 
ditions  described  for  producing  the  “  comet-tail  ” 
spectra  with  great  brilliance  also  develop  in  great 
intensity  the  first  negative  Deslandres  group. 

A.  A.  Eldridge. 

Analysis  of  the  “  comet- tail  "  hands.  C.  M. 
Blackburn  (Physical  Rev.,  1925,  [ii],  25,  888). — 
Each  “  band  ”  consists  of  two  strong  bands,  each 
with  a  satellite  band,  all  degraded  towards  the  red, 
and  characterised  by  the  absence  of  any  Q  branch. 
The  established  connexion  between  the  system  and 
the  first  negative  Deslandres  system  is  verified. 

A.  A.  Eldridge. 

Band  spectrum  of  magnesium  hydride.  W.  W. 
Watson  and  P.  Rudnick  (Physical  Rev.,  1925,  [ii],  25, 
887). — P,  Q,  and  R  branches  of  the  narrow  doublet 
character  were  found  in  which  systematic  departures 
from  the  combination  principle  appeared.  Bands 
attributable  to  the  two  less  abundant  isotopes  were 
present.  The  hypothesis  of  a  dipole  carrier,  probably 
MgH,  is  supported.  A.  A.  Eldridge. 

Excited  states  of  the  cuprous  iodide  molecule, 
and  the  hand  spectra  of  certain  salts.  R.  S. 
Mtjlliken  (Physical  Rev.,  1925,  [ii],  25,  8S7). — The 
cuprous  iodide  spectrum  consists  of  five  systems  of 
bands,  each  corresponding  with  a  transition  to  the 
normal  state  from  excited  electronic  states  correspond¬ 
ing  with  energies  of  2-44,  2-68,  2-70,  2-83,  and  2-96 
volts,  respectively.  Similar  relations  probably  hold 
in  cuprous  bromide  and  chloride.  Probably  the 
excited  electron  belongs  to  the  Cu+  ion.  It  is  argued 
that  the  band  spectra  of  the  alkaline-earth  halides 
may  be  due  to  diatomic  molecules,  MX. 

A.  A.  Eldridge. 

Electronic  states  and  hand  spectrum  structure 
in  diatomic  molecules.  I.  Statement  of  the 
postulates.  Interpretation  of  CuH,  CH,  and  CO 
hand-types.  R.  S.  Mtjlliken  (Physical  Rev., 
1926,  [ii],  28,  481 — 506). — The  problem  of  the  inter¬ 
pretation  of  band-structure  from  combination  relations 
is  considered  with  reference  to  ambiguities  and  the 
criteria  for  overcoming  them.  Recent  work  on  the 
classification  of  electron  levels  in  molecules  in  analogy 
with  those  of  atoms  is  discussed.  The  NO  y-bands 
are  classified  as  2*S' — x2Pli2;  Jevons’  SnCl  bands  as 
“S  — x  2P12  in  the  tin  ion ;  the  violet  CN  bands  are 
ascribed  to  a  2S  — x  2<S'  transition.  With  these  bands 
are  classed  the  AlO,  SiN,  N2+,  BO?,  and  CO+  negative 
Deslandres  bands.  The  CuH,  AgH,  and  AuH  bands 


and  the  infra-red  hydrogen  halide  bands  are  ascribed 
to  1<S'  — x  lS  electronic  transitions. 

The  chief  conclusions  and  assumptions  involved  hi 
these  interpretations  can  be  stated  in  the  form  of 
the  following  three  postulates,  with  the  aid  of  which 
a  systematic  interpretation  of  most  known  band 
spectra  is  possible  :  (i)  The  electronic  states  of  mole¬ 
cules  can  be  characterised  by  a  term-designation 
carrying  implications  similar  to  those  for  an  atom ; 
it  is  associated  with  an  electronic  quantum  number  j, 
the  numerical  value  of  which  is  substantially  identical 
with  Sommerfeld’s  atomic  inner  quantum  number  j 
for  the  given  term-type,  or  each  atom  may  possess  a 
number  je,  when  the  electronic  states  of  the  hydrogen 
atom  are  to  bo  classed  with  those  of  an  alkali  metal, 
(ii)  The  vector  or  vectors  j,  set  themselves  nearly 
parallel  or  perpendicular  to  the  vector  m,  and  the 
rotational  energy  term  is  given  in  the  general  case 
substantially  by  a  Kratzer-Ivramers  and  Pauli 
formula,  (iii)  The  molecular  j  has  integral  values 
for  odd  molecules  and  half-integral  values  for  even 
molecules,  and  is  subject  to  the  selection  principle 
Aj=0,±l.>  the  relative  intensities  for  these  three 
transitions  being  governed  by  the  correspondence 
principle. 

The  normal  state  of  all  diamagnetic  gases  (hydrogen, 
nitrogen,  carbon  monoxide,  hydrogen  chloride,  etc.) 
is  probably  a  bS  state ;  the  paramagnetism  of  nitric 
oxide  is  attributed  to  its  double  -P  normal  state,  and 
that  of  oxygen  possibly  to  a  3S  normal  state. 

A.  A.  Eldridge. 

Spectrum  of  the  condensed  spark  in  aqueous 
solution.  E.  0.  Hulburt  (Physical  Rev.,  1925, 
[ii],  25,  888). — A  study  of  the  spectra,  from  3200  to 
2400  A.,  of  the  condensed  spark  in  0-2%  aqueous 
solutions  of  salts  of  aluminium,  antimony,  arsenic, 
barium,  bismuth,  bromine,  cadmium,  calcium,  chrom¬ 
ium,  cobalt,  copper,  iodine,  iron,  lead,  lithium, 
magnesium,  mercury,  molybdenum,  nickel,  potassium, 
sodium,  strontium,  tin,  and  zinc.  A.  A.  Eldridge. 

Absorption  spectrum  of  formic  acid  vapour 
in  relation  to  molecular  associations.  L.  Harris 
(Nature,  1926,  118,  482). — The  law  of  distribution  of 
practically  all  the  bands  in  the  absorption  spectrum 
of  formic  acid  vapour  is  represented  with  close 
approximation  by  the  formula  l/X=41700+1050?r-l- 
3S5p,  where  n=—  2,  — 1,  0,  1,  and  2,  and  p  =  ~ 7 
to  7  ;  the  null-band  has  wave-length  2398-0  A.  The 
larger  fundamental  period,  1050,  is  of  the  same  order 
of  magnitude  as  is  obtained  for  a  number  of  molecules 
containing  a  carbonyl  group ;  probably  this  corre¬ 
sponds  with  the  vibration  of  the  oxygen  relative 
to  the  carbon  atom.  The  bands  are  considered  to 
be  due  to  one  molecular  species  only,  apparently 
single  molecules,  H-C02H.  A.  A.  Eldridge. 

Absorption  colours  of  the  second  order.  J. 
Piccard  (J.  Amer.  Chem.  Soc.,  1926, 48,  2352 — 2354). 
— In  a  series  of  compounds,  in  which,  by  progressive 
increase  in  mol.  wt.,  the  colour  has  passed  through 
the  usual  series,  yellow  — x  violet  — X  green,  a  further 
similar  change  hi  constitution  may  cause  the  colour  to 
become  yellow  again,  and  subsequently  pass  through 
the  same  colour  series  (cf.  Piccard,  A.,  1913,  i,  895). 
These  “  colours  of  the  second  order  ”  are  derived,  not 
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by  disappearance  of  the  original  absorption  band,  but 
by  its  passage  into  the  immediate  infra-red,  whilst  a 
second  absorption  band,  the  “  octave  ”  of  the  first, 
enters  the  visible  spectrum  at  the  violet  end.  Aur- 
amine  has  no  absorption  band  in  the  infra-red  next 
the  visible  spectrum;  its  colour  cannot  therefore  be 
of  the  second  order,  and  its  constitution  is  probably 
represented  by  the  non-quinonoid  formula 
[Me2N-C6H4-C(:NH2)-C6H,-NMe2]Cl. 

F.  G.  Willson. 

Absorption  colours  of  the  second  order. 

J.  Piccard  (Ber.,  1926,  59,  [B],  1653—1655;  cf.  pre¬ 
ceding  abstract). — A  reply  to  Havas  (A.,  1914,  ii,  319). 
An  improved  method  for  the  preparation  of  p-nitroso- 
triphenylamine  is  incidentally  described.  H.  Wren. 

Spectrum  of  methfemoglobin.  Spectrum  of 
carboxyksemoglobin.  E.  Dollmer  and  L.  Four- 
rier  (Compt.  rend.  Soc.  Biol.,  1925,  93,  1364 — 1388; 
from  Chem.  Zentr.,  1926,  I,  1815). — Mctluemoglobin 
was  prepared  by  warming  a  solution  made  up  of 
equal  parts  of  blood  and  glycerol  for  1  hr.,  carboxy- 
htemoglobin  by  bubbling  illuminating  gas  through  a 
blood  solution.  The  development  of  the  characteristic 
spectra  and  the  time  of  appearance  of  the  different 
bands,  using  different  thicknesses  of  layer,  were 
observed.  M.  Clark. 

Absorption  of  light  by  simple  amines  in  the 
ultra-violet.  H.  Ley  and  F.  Volbert  (Ber.,  1926, 
59,  [B],  2119 — 2131). — Piperidine  and  benzylamine 
show  a  marked  influence  of  solvent  on  the  course  of 
absorption,  thus  probably,  indicating  a  general  pro¬ 
perty  of  aliphatic  amines.  Salt  formation  has  a 
strong  hypsochromic  effect.  The  spectra  are  arranged 
in  the  following  series  in  order  of  decreasing  intensity 
of  absorption  :  piperidine  (vapour,  liquid,  in  hexane, 
in  water  or  alcohol,  in  hydrochloric  acid) ;  benzyl- 
amine  (liquid,  in  hexane  and  chloroform,  in  water 
and  alcohol,  in  hydrochloric  acid).  In  the  region 
examined,  piperidine  shows  mainly  continuous  ab¬ 
sorption.  The  oscillations  proper  to  the  nitrogen  or 

the  group  N<Cq _ £C>C  probably  lie  at  wave-lengths 

shorter  than  0-2  g.  With  benzylamine,  the  initial 
absorption  is  less  influenced  by  factors  such  as  solvent 
or  salt  formation,  the  position  of  the  maximum 
remaining  nearly  constant.  The  influences  are  more 
pronounced  in  the  magnitudes  of  the  e  values  and  in 
the  end  absorption.  The  initial  absorption  and 
maximum  are  ascribed  to  the  phenyl  or  PhC-  group, 
since  they  are  common  to  other  compounds,  such  as 
benzylammoacetic  acid,  phenylaminoacetic  aoid,  and 
phenylacetic  acid.  The  analogous  behaviour  of  the 
end  absorption  of  benzylamine  and  of  the  continuous 
absorption  of  piperidine  in  different  media  and  in 
salt  formation  is  remarkable. 

The  optical  behaviour  of  benzyl-  and  phenyl¬ 
aminoacetic  acid  is  described  hi  detail.  H.  Wren. 

_  Absorption  of  linearly  and  circularly  polarised 
light.  E.  von  Angerer  and  G.  Joos  (Physikal.  Z., 
1926,  27,  579 — 584). — The  conditions  under  which  a 
possibility  exists  of  variations  hi  the  absorption  of  a 
gas  with  variations  in  the  polarisation  of  the  exciting 
light  are  discussed.  For  the  rubidium  doublet  7947-6, 
7800-2  A.,  the  relative  intensity  of  the  components 


is  the  same  for  ordinary  light  as  for  either  linearly 
or  circularly  polarised  light.  The  rubidium  lines  can 
be  recognised  first  at  18°.  The  vapour  pressure 
7  X  10~8  mm.  corresponds  with  3  X 10'11  g.  of  rubidium 
in  a  tube  1  metre  long.  R.  A.  Morton. 

Transparency  of  the  atmosphere  to  the  visible 
spectrum.  Molecular  diffusion.  Absorption  by 
ozone.  J .  Cabannes  and  J.  Dufay  (J.  Phys. 
Radium,  1926,  [vi],  7,  257 — 274). — The  apparent 
coefficient  of  absorption  of  a  pure  gas  is  given  by 
/u=87ir3/3X‘1 .  (g.2 — l)®/w  •  (6-f-3p)/(6 — 7p)  (X  is  the 
wave-length,  y.  the  index  of  refraction,  n  the  number 
of  diffusing  particles  per  c.c.,  p  the  depolarisation 
of  light  diffused  at  90°  to  the  incident  beam),  p  is 
known  experimentally,  and  from  Rayleigh’s  general¬ 
ised  formula  ?i=2-90  X 1019.  The  optical  density  of 
the  atmosphere  considered  as  a  mixture  of  ideal 
gases  is  n=  (2-91  ±0-8)  XlO19,  showing  that  con¬ 
cordant  results  are  obtained  from  experiments  on 
diffusion  and  from  Fowle’s  measurements  (Astrophys. 
J.,  1913,  38,  395)  at  the  altitude  of  Mt.  Wilson. 
Molecular  diffusion  occurs  only  in  the  blue,  violet, 
and  ultra-violet  regions.  The  accepted  value  for  the 
number  of  molecules  per  c.c.  of  a  gas  under  normal 
conditions  is  2-70  X 1019,  so  that  Rayleigh’s  expression 
does  not  lead  to  an  accurate  value  of  the  Avogadro 
number. 

Between  4800  and  6500  A.  the  optical  density 
measured  by  Fowle  is  greater  than  the  calculated 
value,  owing  to  selective  absorption,  due  entirely  to 
the  presence  of  ozone  equivalent  in  amount  to  a 
3  mm.  layer  under  ordinary  conditions.  This  con¬ 
clusion  is  confirmed  by  measurements  of  atmospheric 
absorption.  R.  A.  Morton. 

Visible  absorption  spectra  of  several  azoxine 
colouring  matters.  F.  Kehrmann  and  P.  Bor- 
geatjd  (Helv.  Chim.  Acta,  1926,  9,  881 — 885). — The 
absorption  spectra  of  the  mono-,  di-,  and  tri-salts 
of  the  azoxine  dyes  described  {ibid.,  866-880)  are 
plotted,  and  the  displacement  caused  by  the  various 
substituent  groups  is  compared.  J.  W.  Baker. 

Colour  of  crushed  alkaline-earth  sulphur 
phosphors.  J.  Stalony-Dobrzanski  (Z.  Physik, 
1926,  38,  841 — 847). — The  phosphors  were  subjected 
to  pressure  and  thin  scales  examined  by  transmitted 
light  in  a  microscope  and  by  means  of  a  direct- vision 
spectroscope.  The  transmitted  light  was  brilliantly 
coloured  and  the  spectrum  closely  resembled  that  of 
the  Bunsen  flame  coloured  by  the  alkaline  earth 
contained  in  the  phosphor,  the  groups  of  lines  being 
represented  by  bands,  presumably  due  to  the  influence 
of  neighbouring  atoms  on  each  other  in  the  solid 
state.  It  is  predicted  that  compressed  radium 
sulphide  would  show  a  carmine-red  colour  and  give 
a  spectrum  consisting  of  red  and  blue  bands.  Pure 
strontium  sulphide  showed  the  colour  even  more 
strongly  than  the  phosphor  containing  this  substance. 
If  the  pressure  is  excessive,  the  absorption,  or  scatter¬ 
ing,  is  so  great  that  the  substance  loses  its  trans¬ 
parency.  E.  B.  Ludlam. 

Colour  of  tbe  tervalent  titanium  ion.  J. 
Piccard  (J.  Amer.  Chem.  Soc.,  1926,  48,  2295 — 
2297). — Since  dilute  titanium  chloride  solution  event- 
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ually  loses  its  violet  colour  on  progressive  addition 
of  water  or  dilute  acid,  and  since  Beer’s  law  is  not 
followed,  it  is  concluded  that  the  hydrated  tervalent 
titanium  ion  is  colourless,  hut  has  a  strong  latent 
colour  (cf.  A.,  1924,  ii,  81),  on  account  of  which 
titanium  trichloride  is  coloured.  Titanium  trifluoride 
solutions  are  colourless,  which  is  in  support  of  this 
statement  (cf.  Fajans  and  Joos,  A.,  1924,  ii,  372). 

S.  K.  Tweedy. 

Dependence  of  sensitised  fluorescence  on  the 
added  gas.  S.  Loria  (Z.  Physilc,  1926,  38,  672 — 
674;  cf.  this  vol.,  10). — Exception  is  taken  to  the 
statement  by  Franck  and  Jordan  (“  Anregung  von 
Quantenspriingen  durch  Stosse,”  1926)  that  the  differ¬ 
ence  between  the  author’s  and  Donat’s  results  was 
due  to  impurity  in  the  gases  caused  by  fusing  off  the 
silica  tubes  of  the  former.  E.  B.  Ludlam. 

Phosphorescence  of  nitrogen.  J.  C.  McLennan, 
H.  J.  C.  Ireton,  and  K.  Thompson  (Nature,  1926, 
118,  408 — 409). — The  spectrum  of  the  light  emitted 
when  solid  nitrogen  is  bombarded  by  electrons  under 
a  potential  of  125,000  volts  includes  :  (a)  a  narrow 
band  (N4)  at  5945  A.,  (b)  three  broad  diffuse  bands 
(N4)  at  approximately  5554,  5617,  and  5658  A., 
(c)  eight  bands  (N„)  at  5204-4,  5210-4,  5214-3,  5220-4, 
5224-4,  5228-8,  5235,  and  5240  A.,  (cl)  a  number  of 
faint,  diffuse  bands  between  4500  and  2460  A.,  some 
of  which  have  already  been  observed  by  Vegard,  and 
some  belong  to  the  second  positive  band  spectrum 
of  nitrogen.  Vegard’s  group  N,  was  not  observed. 
Interruption  of  the  bombardment  caused  the  imme¬ 
diate  disappearance  of  the  group  N4,  the  N2  group 
and  the  N4  band  being  persistent;  the  N4  group 
almost  vanished  with  prolonged  bombardment.  It 
is  suggested  that  the  nitrogen  is  first  deposited  in 
the  form  A,  which  is  then  changed  by  electronic 
bombardment  or  otherwise  into  the  form  B,  which 
exhibits  phosphorescence.  Vegard’s  theory  connect¬ 
ing  the  aurora  with  the  presence  of  solid  nitrogen  in 
the  upper  atmosphere  is  untenable. 

A.  A.  Eldridge. 

Phosphorescent  silicon  disulphide,  activated 
by  carbon.  E.  Tiede  and  M.  Thimann  (Ber.,  1926, 
59,  [B],  1706 — 1712). — Silicon  disulphide  phosphors 
are  obtained  by  subliming  a  mixture  of  silicon  di¬ 
sulphide  and  an  organic  compound  at  1200 — 1300° 
in  an  atmosphere  of  nitrogen  or  by  heating  aluminium 
sulphide  and  silica  in  nitrogen  containing  the  vapours 
of  organic  compounds.  Substances  other  than  carbon 
appear  incapable  of  exciting  the  fluorescence  of  silicon 
disulphide.  The  phosphors  exhibit  a  greenish-  or 
yellowish-red  fluorescence,  the  emission  spectrum 
being  composed  mainly  of  three  bands  at  615 — 575, 
568 — 540,  and  536 — 507  uu.  They  are  characterised 
by  great  predominance  of  the  shortest  centres,  in 
addition  to  which,  centres  of  very  long  duration 
are  present  in  very  small  proportion;  centres  of 
medium  duration  are  almost  completely  absent. 

H.  Wren. 

Energy  of  active  nitrogen.  P.  D.  Foote,  A.  E. 
Ruark,  and  R.  L.  Chenault  (Physical  Rev.,  1925, 
[ii],  25,  241). — Since  active  nitrogen  is  believed  to 
consist  of  metastable  nitrogen  molecules,  metallic 


atoms  are  apparently  excited  by  collisions  of  the 
second  type.  Mercury  lines  requiring  9-52  volts  for 
their  production  were  readily  obtained,  but  not  lines 
requiring  9-66  volts.  A.  A.  Eldridge. 

Active  nitrogen.  E.  B.  Ltjdlam  and  L.  H. 
Easson  (Nature,  1926,  118,  590). — Although  Willey 
and  Rideal  (this  vol.,  893)  find  the  energy  of  active 
nitrogen  to  be  42,500  cal. /g. -mol.,  Strutt  observed 
the  iodine  line  2061  A.,  requiring  at  least  150,000  cal., 
when  active  nitrogen  interacts  with  iodine.  The 
exchange  of  energy  is  probably  direct. 

A.  A.  Eldridge. 

Dependence  of  dielectric  constant  on  pressure 
for  gases  and  vapours  at  low  pressures. 
K.  Wole  (Physikal.  Z.,  1926,  27,  5S8— 591).— The  di¬ 
electric  constant  for  carbon  dioxide,  nitrogen,  oxygen, 
and  hydrogen  varies  linearly  with  the  pressure  over 
a  range  extending  from  1200  mm.  to  very  low  pres¬ 
sures.  For  water  and  ammonia  vapours,  the  graph 
shows  a  discontinuity  (cf.  Zahn,  this  vol.,  456),  but 
the  branches  on  either  side  arc  straight  lines. 

R.  A.  Morton. 

Rotatory  powers  of  borneol,  isoborneol,  and 
their  esters.  P.  Peignier  (Bull.  Soc.  chim.,  1926, 
[iv],  39, 1235 — 1243). — The  rotatory  powers  of  borneol 
and  isoborneol  vary  with  the  solvent  employed  (cf. 
Peacock,  J.C.S.,  1914, 105,  2785),  the  variations  being 
much  greater  in  the  case  of  isoborneol  (cf.  Haller, 
A.,  1891,  575).  Cryoscopic  determinations  indicate 
that  in  acetic  acid  or  benzene  solution  the  proportion 
of  associated  molecules  of  isoborneol  is  very  small, 
and  the  variations  arc  attributed  to  the  existence  of 
two  distinct  configurations  of  the  simple  molecule. 
In  the  esters  of  these  alcohols  variations  are  less 
pronounced,  and  in  some  cases  the  bornyl  ester  shows 
the  greater  variation  in  rotatory  power  with  the 
solvent.  The  hydrogen  phthalates,  benzoates,  hydro¬ 
gen  succinates,  and  isovalerates  were  examined. 

R.  Brightman. 

Refractive  power  of  cellulose  fibres.  A.  Frey 
(Koll.-Chem.  Beih.,  1926,  23,  40 — 50). — The  theory  of 
the  immersion  method  of  measuring  refractive  indices, 
as  applied  to  complex  bodies  such  as  cellulose  fibres, 
is  discussed.  It  is  only  by  careful  choice  of  the 
immersion  fluid  and  sufficiently  long  imbibition  of  the 
fibres,  so  that  the  immersion  fluid  in  the  fibres  has  the 
same  composition  as  that  outside,  that  the  refractive 
indices  of  the  liquid  coincide  with  the  required  values. 
The  results  of  measurements  with  a  number  of  pure 
cellulose  plant  fibres,  including  ramie,  nettle,  flax, 
Callolropis,  and  cotton  wool,  show  that  the  refractive 
indices  for  the  two  rays,  and  ny,  are  approximately 
constant  and  possess  the  mean  values  1-533  and 
1-594,  respectively,  which  arc  claimed  to  be  optical 
constants  for  the  cellulose  micelle.  If  the  micelle 
runs  at  an  angle  to  the  fibre  axis,  in  the  direction  of 
which  the  measurements  are  taken,  the  required 
values  must  be  calculated  by  means  of  an  equation 
for  an  ellipse.  Deposits  of  lignin  and  pectin  in  the 
fibre  alter  the  refractive  indices  of  the  complex  body 
and  reduce  the  double  refraction. 

L.  L.  Birchmshaw. 
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Double  refraction  of  natural  cellulose  fibres 
and  of  chitin.  A.  Mohring  (Koll.-Chem.  Beih., 
1926,  23,  162 — 18S;  cf.  Ambronn,  Z.  wiss.  Mikroslc., 
1915,  32,  43). — Wiener’s  formulas  for  the  “  rod-like  ” 
double  refraction  of  mixed  bodies  composed  of  iso¬ 
tropic  components  -were  assumed  by  Ambronn  {Joe. 
cit.)  to  hold  for  mixed  bodies  composed  of  anisotropic 
components,  if  the  mean  values  of  the  chief  refractive 
indices  of  the  components  are  put  for  n1  and  n2  in  the 
formulae.  The  possible  error  introduced  in  this  way 
has  been  tested.  The  formulae  for  the  double  refrac¬ 
tion  of  a  mixed  body  of  anisotropic  components  have 
been  derived  from  Wiener’s  theory,  and  calculation 
made  with  the  help  of  these  show  that  Ambronn’s 
assumption  was  justified,  the  deviation  from  his  results 
being  extremely  small.  The  influence  of  the  refract¬ 
ive  index  of  the  imbibition  fluid  on  the  double  refract¬ 
ion  of  plant  membranes  has  been  studied  in  the  bast 
fibres  of  ramie,  of  Urlica-  dioica,  and  the  collenchyma 
of  Sambucus  nigra.  The  double  refraction  of  the 
investigated  cellulose  fibres  is  due  to  the  combined 
effects  of  a  strong  positive  specific  double  refraction, 
and  a  “  rod-like  ”  double  refraction.  The  fibres  are 
assumed  to  be  composed  of  elongated  crystalline 
particles,  oriented  parallel  to  one  another,  and 
possessing  a  “  positive  anisotropy.”  Experiments 
with  lobster  shell  show  that  the  chitin  fibrils  possess  a 
negative  specific  double  refraction,  on  which  a  con¬ 
siderably  stronger  positive  rod-like  double  refraction 
is  superimposed.  L.  L.  Bircumshaw. 

“  Form  ' '-birefringence  through  absorption. 
0.  Wiener  (Koll.-Chem.  Beih.,  1926,  23, 189— 19S).— 
The  question  is  considered  whether,  in  a  system  ex¬ 
hibiting  dichroism,  the  birefringence  is  due  to  crystal¬ 
line  structure  of  a  component  or  to  the  anisotropic 
arrangement  of  isotropic  parts.  For  completely 
transparent  heterogeneous  systems  the  effect  dis¬ 
appears  as  the  refractivitics  of  the  components  become 
equal;  but  if  one  of  the  components  absorbs  light, 
“  form  ’’-birefringence  appears.  Various  aspects  of  the 
case  are  treated  mathematically.  E.  S.  Hedges. 

Does  the  failure  of  A-ray  examination  to  reveal 
crystalline  nature  exclude  true  birefringence  ? 
0.  Wiener  (Koll.-Chem.  Beih.,  1926,  23,  19S— 200). 
— Certain  substances  when  stretched  exhibit  bire¬ 
fringence,  but  X-ray  examination  does  not  confirm  a 
crystalline  structure.  Consideration  of  the  effect  of 
stretching  glass  leads  to  the  conclusion  that  no  help 
is  to  be  expected  from  X-ray  examination. 

E.  S.  Hedges. 

Anomalous  dispersion  and  absorption  of 
electric  waves.  IV.  Anomalous  dispersion  and 
Debye’s  dipole  theory.  S.  Mizushtma  (Bull.  Cliem. 
Soc.  Japan,  1926,  1,  143 — 145;  cf.  this  vol.,  886). — 
According  to  Debye  (Verh.  Physikal.  Ges.,  1913,  15, 
770),  the  abnormally  large  dielectric  polarisation 
observed  in  static  fields  and  in  long  electric  waves 
is  due  to  the  orientation  of  permanently  dipolar 
molecules  in  the  dielectric.  Discussion  of  the  author’s 
previous  results  indicates  that  this  theory  holds  as  a 
first  approximation  for  primary  aliphatic  alcohols. 
The  viscosities  of  ethyl,  propyl,  isobutyl,  and  amyl 
alcohols  at  low  temperatures  (0  to  —60°)  are  recorded. 

S.  K.  Tweedy. 


Anomalous  dispersion  and  absorption  of 
electric  waves.  V.  Anomalous  dispersion  and 
Debye’s  dipole  theory.  S.  Mizushima  (Bull.  Chem. 
Soc.  Japan,  1926, 1, 163 — 168 ;  cf.  preceding  abstract). 
— The  •  experiments  have  been  repeated  on  some 
aliphatic  alcohols  with  waves  of  3-08  and  50  metres 
between  60°  and  —60°.  The  results  obtained  are 
analogous  to  those  recorded  for  the  wave  of  9-5 
metres.  For  different  wave-lengths,  the  values  of 
the  dielectric  constants  of  glycerol,  propyl,  isobutyl, 
and  amyl  (and  probably  ethyl)  alcohols  approach  one 
another  at  low  temperatures.  For  a  definite  wave¬ 
length,  the  anomalous  absorption  first  increases  to  a 
maximum  and  then  decreases  with  decreasing  temper¬ 
ature.  The  results  are  discussed  from  the  point  of 
view  of  Debye’s  dipole  theory.  A.  S.  Corbet. 

Refraction  and  dispersion  of  gaseous  carbon 
disulphide.  H.  Lowery  (Proc.  Physical  Soc.,  1926, 
38,  470 — 472). — The  refractive  index,  (g— ljxlO6, 
of  carbon  disulphide,  reduced  so  as  to  show  the 
refractivity  by  the  same  number  of  molecules  as 
1  c.c.  of  hydrogen  contains  at  N.T.P.,  is  1477  for 
5461  A.  Values  for  other  wave-lengths  are  given  by 
the  equation  g—  1  =5-3530  xl027/(3926-6x  l(r7— ?i2). 

A.  Geake. 

Crystalline  nitrogen.  D.  Vorlander  and  W.  H. 
Keesom  (Ber.,  1926,  59,  [71],  208S — 2092). — Contrary 
to  the  observations  of  Wahl  (A.,  1912,  ii,  1044), 
crystalline  nitrogen  is  not  regular  and  optically  iso¬ 
tropic,  but  doubly  refractive  and  optically  anisotropic 
from  its  solidifying  point,  —210°  to  — 253°.  Crystals 
of  argon  are  regular  to  —253°.  In  general,  the 
transition  isotropic  — >  anisotropic  does  not  occur  at 
very  low  temperatures.  H.  Wren. 

Determination  of  the  constitution  of  inorganic 
substances  by  spectroscopic  methods.  W. 
Strecker  and  R.  Spitaler  (Ber.,  1926,  59,  [B], 
1754 — 1775). — Difference  in  optical  properties  is 
observed  between  a  dialkyl  sulphide  and  the  corre¬ 
sponding  sulphoxide  and  between  symmetrical  and 
unsymmetrical  sulphites,  whereas  the  transformation 
from  sulphoxide  to  sulphone  or  from  symmetrical 
sulphite  to  sulphate  has  no  effect.  The  constancy 
of  molecular  refraction  is  due  to  the  balance  between 
the  increment  caused  by  the  addition  of  the  oxygen 
atom  and  the  decrement  due  to  the  passage  of  the 
sulphur  atom  to  a  higher  state  of  valency.  The 
molecular  dispersion  of  the  sulphur  atom  depends  to 
an  even  greater  extent  on  its  valency  being  at  a 
maximum  for  the  bivalent  atom.  The  results  of 
optical  investigation  harmonise  most  satisfactorily 

with  the  constitutions  R^S^q,  0.'S(OR)2, 

and  (RO)2S<^q,  for  sulphones,  symmetrical  and 

unsymmetrical  sulphites,  and  sulphates,  respectively. 
Analogously,  increase  in  the  valency  of  phosphorus 
has  a  still  more  pronouncedly  diminishing  effect  on 
the  atomic  refraction  than  in  the  case  of  sulphur,  which 
more  than  compensates  the  increment  due  to  the 
addition  of  an  atom  of  oxygen  or  sulphur.  On  the 
basis  of  optical  examination,  the  constitution 
HP(IO)!(OEt)2  is  assigned  to  diethyl  phosphite.  The 
decrement  due  to  the  passage  of  nitrogen  from  the 
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tervalent  to  the  quinque  valent  stage  is  not  quite 
sufficient  to  counteract  the  effect  of  the  addition  of 
an  oxygen  atom.  Comparison  of  the  optical  pro¬ 
perties  of  hydrogen  peroxide,  ethyl  peroxide,  and 
ethyl  ether  indicates  that  a  similar  constitution  is 
to  be  assigned  to  the  two  former  substances  and  that 
a  multiple  (probably  triple)  linking  exists  between 
the  oxygen  atoms. 

The  following  data,  among  others,  are  recorded  : 
methyl  sulphide,  b.  p.  37-2°/75S  mm.,  df  0-8449, 
n'£  1-43605;  ethyl  sulphide,  b.  p.  91-9°/760  mm., 
df  0-8378,  nj”  1-44368;  w-propyl  sulphide,  b.  p. 
140°/745  mm.,  df  0-S3S6,  n]]f  1-44920 ;  dimethyl 
sulphoxide,  m.  p.  8°,  df  1-1014,  1-47699;  diethyl 

sulphoxide,  m.  p.  15°,  df  1-0107,  1-47011;  di- 

?t-propyl  sulphoxide,  m.  p.  18°,  df  0-9654,  nff  1-46341 ; 
dimethyl  sulphone,  m.  p.  109°,  b.  p.  233-5°/750  mm., 
df  1-1702,  njj'f1 1-41337 ;  diethyl  sulphone,  m.  p.  72°, 
b.  p.  246°/755  mm.,  df*  1-0573,  <7  1-42225;  di¬ 
n-propyl  sulphone,  m.  p.  29-5°,  df 0  0-9858,  df  1-0278, 
n]™2  1-42205;  unsymmetrical  dimethyl  sulphite,  b.  p. 
2037750  mm.,  110713  mm.,  df  1-2943,  njjf  1-41327; 
unsymmetrical  diethyl  sulphite,  b.  p.  207°/745  mm., 
df  1-1508,  n][„  1-42298;  unsymmetrical  di-n-propyl 
sulphite,  b.  p.  2297745  mm.,  117°/11  mm.,  df  1-0715, 
n]£?  1-42870;  dimethyl  sulphite,  b.  p.  121-5°/755 
mm.,  26712  mm.,  df  1-2129,  1-41157 ;  diethyl 

sulphite,  b.  p.  155-2°/748  mm.,  57°/13  mm.,  df  1-0831, 
?ij|n4  T41517 ;  di-n-propyl  sulphite,  b.  p.  194°/750 
mm.,  84718  mm.,  77714  mm.,  df  1-0296,  njf?  1-42528 ; 
dimethyl  sulphate,  b.  p.  88-8°/27  mm.,  82-8719  mm., 
df  1-3256,  7®  1-38771;  diethyl  sulphate,  b.  p. 
101-2719  mm.,  95-5713  mm.,  df  1-1785,  «{£  1-40315; 
di-n-propyl  sulphate,  b.  p.  121°/20  mm.,  115°/16  mm., 
df  1-1064,  nfQ  1-41547 ;  triethyl  phosphate,  b.  p. 
2147745  mm.,  df  1-0702,  ng?  1-40543;  triethyl 
thiophosphate,  b.  p.  95-5°/12  mm.,  df  1-1132,  »}£? 
1-45611 ;  triethyl  phosphite,  b.  p.  48-2°/12  mm., 
df  0-9612,  nlJe  1-41189;  diethyl  phosphite,  b.  p. 
72—7379  mm.,  df  1-0728,  n]£  1-40751;  ethyl 
nitrite,  b.  p.  177752  mm.,  df'5  0-9009,  nf,3e  1-34508; 
ethyl  ether,  b.  p.  34-4°/750  mm.,  df  0-7166,  ?dio2 
1-35374;  ethyl  peroxide,  b.  p.  04-2°/749  mm.,  df 
0-8235,  1-36853.  H.  Wren. 

Molecular  structure  of  methane.  V.  Guille¬ 
met,  jun.  (Ann.  Physik,  1926,  [iv],  81,  173 — 204). — 
Cooley’s  observations  on  the  band-spectrum  of 
methane  (Astrophys.  J.,  1925,  62,  13)  show  that  the 
intense  bands  at  3-3  and  7-7  q  exhibit  line  separations 
of  9-77  cm.-1  and  5-51  cm.'1  in  their  fine  structure. 
The  existence  of  two  values  for  the  moment  of  inertia 
does  not  support  the  tetrahedral  model  for  methane, 
but  can  be  shown  to  be  consistent  with  a  pyramidal 
model.  Although  stereochemistry  requires  in  general 
a  tetrahedral  symmetry  for  the  carbon  linkings,  excep¬ 
tions  have  been  noted,  notably  as  a  result  of  the 
X-ray  investigation  of  pentaerythritol  (Mark  and 
Weissenberg,  A.,  1923,  i,  1055;  cf.  this  vol.,  227). 
No  evidence  is  forthcoming  that  methane  is  not  also 
an  exception,  even  if  the  relative  stability  of  the  two 
models  does  not  preclude  ready  transformation  of  the 
tetrahedral  to  the  pyramidal  arrangement  when  the 
hydrogen  atoms  are  replaced  by  more  complex  groups. 
Analogy  with  hydrofluoric  acid,  water,  and  ammonia 


indicates  that  just  as  the  molecule  of  the  last  is  best 
regarded  as  consisting  of  a  pyramid  (with  the  nitrogen 
atom  at  the  apex  and  hydrogen  atoms  occupying  the 
corners  of  a  triangular  base),  so  also  that  of  methane 
may  be  regarded  as  a  pyramid  on  a  quadrilateral  base, 
with  the  carbon  atom  at  the  apex.  A  successful 
model  for  methane  is  advanced  which  is  in  agreement 
with  the  observed  fine  structure  of  the  infra-red 
bands.  On  the  view  that  a  molecule  consists  of 
point-charges  and  dipoles,  the  shape,  size,  polar- 
isability,  and  potential  energy  are  calculated,  and  good 
agreement  is  obtained  with  data  from  other  sources. 
A  second  method  of  testing  the  views  advanced  leads 
to  a  zero  value  for  the  permanent  dipole  of  the  mole¬ 
cule.  When  the  theoretical  treatment  is  extended 
to  the  tetrahedral  model,  the  results  afford  unequi¬ 
vocal  support  to  the  pyramidal  model. 

R.  A.  Morton. 

Molecular  structure  of  methane.  D.  Denni¬ 
son  (Physical  Rev.,  1925,  [ii],  25,  10S — 109). — The 
normal  methane  molecule  possesses  an  electronic 
angular  momentum  of  \{hjw2~).  A.  A.  Eldridge. 

Element  61  [illinium].  0.  J.  Lapp,  R.  A. 
Rogers,  and  B.  S.  Hopkins  (Physical  Rev.,  1925, 
[ii],  25,  106 — 107). — An  examination  of  the  A-series 
X-ray  lines  from  carefully  purified  samples  of  rare 
earths  revealed  a  single  very  faint  line  which  might 
be  La.  61.  The  element  61  could  not  have  been 
present  in  quantities  greater  than  1  in  2000. 

A.  A.  Eldridge. 

[X-Ray  spectrum  of]  element  61  [illinium], 
L.  Rolla  and  L.  Fernandes  (Gazzctta,  1926,  56, 
435 — 436). — A  preliminary  notice  of  work  on  the 
X-absorption  spectrum  of  this  element. 

E.  W.  Wig  nall. 

X-Ray  analysis  of  certain  alloys.  W.  C, 
Phebus  and  F.  C.  Blake  (Physical  Rev.,  1925,  [ii]. 
25,  107). — Aluminium  and  zinc  (0 — 20%)  form  solid 
solutions,  the  aluminium  lattice  decreasing  from 
4-0435  to  4-0345  A. ;  for  20 — 95%  Zn,  the  diffraction 
patterns  of  both  components  are  superimposed.  No 
compounds  were  observed.  Lead  and  tin  (0 — 3-6%) 
form  solid  solutions,  the  lead  lattice  decreasing  from 
4-942  to  4-931  A. ;  for  10 — 95%  Sn,  both  lattices  were 
present.  No  compounds  were  observed.  Nickel  and 
chromium  (up  to  60%)  form  solid  solutions,  the  nickel 
lattice  increasing  from  3-521  to  3-576  A. ;  unlike  the 
zinc  and  tin  lattices,  the  aluminium  and  nickel  lattices 
were  distorted  proportionally  to  the  atomic  percent¬ 
ages  of  added  solute.  The  following  data  are  recorded  : 
aluminium,  face-centred  cubic ;  zinc,  hexagonal  close- 
packed,  n=2-664,  c=l-S50  A.;  lead,  face-centred 
cubic ;  tin,  diamond  tetragonal,  «=S-235,  c=3-165  A. ; 
chromium,  body-centred  cubic,  a— 2-875  A. ;  nickel, 
face-centred  cubie,  a  =3-521  A.  A.  A.  Eldridge. 

X-Ray  study  of  some  structural  modifications 
of  long-chain  compounds.  S.  H.  Piper,  T. 
Malkin,  and  H.  E.  Austin  (J.C.S.,  1926,  2310 — 
2318). — X-Ray  measurements  show  that  the  higher 
members  of  the  fatty  acid  series  exist  in  two  forms, 
each  having  its  characteristic  chain,  and  that  palmitic 
and  stearic  acids  have  yet  a  third  form.  The  longer 
form  of  chain  appears  in  the  true  single  crystal.  Both 
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chains  give  planar  spacings  which  are  proportional 
to  the  number  of  carbon  atoms  in  the  molecule.  The 
longer  chain  is  always  converted  into  the  shorter 
when  the  acid  is  fused,  hut  there  is  no  change  in  m.  p. 
Measurements  of  the  long  spacings  must  be  used  with 
caution  for  purposes  of  identification,  since  not  only 
may  the  crystals  exist  in  two  or  more  forms,  hut  also 
in  many  cases  they  are  easily  distorted  by  treatment 
in  mounting  and  by  the  presence  of  impurity.  This  is 
especially  the  case  if  the  impurity  is  of  a  similar  nature 
and  has  nearly  the  same  number  of  carbon  atoms 
in  the  molecule.  R.  A.  Morton. 

X-Ray  analysis  of  the  systems  tungsten- 
carbon  and  molybdenum-carbon.  A.  West- 
gren  and  6.  Phragmen  (Z.  anorg.  Cliem.,  1926, 
156,  27 — 36). — Powdered  tungsten  and  molybdenum 
were  intimately  mixed  with  fine  Acheson  graphite  in 
different  proportions,  heated  for  10  min.  at  2000°  in  a 
carbon  tube  vacuum  oven,  the  resulting  sintered  mass 
was  finely  powdered  and  again  heated.  This  process 
was  repeated  twice  and  the  alloys  so  obtained  were 
subjected  to  X-ray  analysis  by  the  powder  method. 

Tungsten  forms  two  intermediate  phases  with 
carbon,  of  which  one  contains  somewhat  more  than 
30  at.-%  of  carbon;  a  similar  phase  arises  with 
molybdenum.  This  phase  is  probably  a  solid  solu¬ 
tion  of  carbon  in  molybdenum  or  tungsten  and  may 
be  analogous  to  the  carbon-containing  y-iron.  The 
carbon  content  of  a  molybdenum-carbon  phase  of 
this  type  is  variable  within  narrow  limits. 

In  the  tungsten-carbon  system,  there  is  also  a 
50  at,-%  carbon-containing  phase.  The  tungsten 
atoms  arc  arranged  in  a  simple  hexagonal  lattice  with 
the  carbon  atoms  probably  interspersed  in  the  free 
space  between  them.  The  side  of  the  base  surface  of 
the  elementary  prism  is  2-901  A.,  height  2-830  A. 
(mean  error  about  0-003  A.),  and  axial  ratio  0-975. 
This  is  probably  the  WC  phase ;  if  it  has  this  chemical 
constitution,  it  must  have  trigonal  symmetry,  and 
the  co-ordinates  of  the  carbon  atoms  in  the  elementary 
prism  are  probably  (£,  I).  M.  Carlton. 

Chemistry  of  metal  systems  [copper  or  silver 
with  zinc,  aluminium,  or  tin].  A.  Westgren 
and  G.  Phragmen  (Z.  Metallic.,  1926,  18,  279 — 284). 
— Examination  of  copper-tin  alloys  by  X-ray  methods 
shows  that  at  least  three  different  lattices  are  present 
according  to  the  composition.  Alloys  containing 
about  20  at.-%  Sn  have  a  face-centred  cubic  lattice 
(<i=17-91  A.),  those  containing  about  25  at.-%  Sn 
a  hexagonal  prism  lattice  (a.  =2-755,  c=4-319  A.; 
a ;  c=l  :  1-56S),  and  finally  alloys  containing  about 
15  at.-%  Sn  have  at  temperatures  above  500°  a  com¬ 
plex  structure  which  appears  to  consist  of  two  con¬ 
centric  cubes.  Corresponding  structures  have  been 
found  already  in  copper-zinc  and  copper-aluminium 
alloys,  but  the  results  are  not  strictly  analogous,  for 
the  unit  cubic  lattice  in  these  two  cases  has  only  half 
the  parameter  of  the  copper-tin  lattice,  the  copper- 
zinc  lattice  is  body-centred,  and  the  copper-aluminium 
a  simple  cube.  The  copper-zinc  series  between  80 
and  S6  at.-%  Zn  has  a  hexagonal  lattice  of  similar 
Structure  to  that  occurring  in  the  copper-tin  series, 
and  both  the  zinc  and  aluminium  series  at  certain 
compositions  exhibit  the  concentric  cube  structure 


at  high  temperatures.  Similar  analogies  are  found  in 
the  silver  alloys  with  zinc,  aluminium,  and  tin;  e.g., 
those  containing,  respectively,  39-5,  89-9,  and 
80-7%  Ag  have  hexagonal  close-packed  lattices,  the 
respective  a  :  c  ratios  of  which  are  1  :  1-578,  1  :  1-612, 
and  1  :  1-630.  Thus,  in  both  copper  and  silver  alloys 
the  areas  of  similar  structure  are  closer  to  the  copper 
or  silver  side  of  the  binary  diagram  the  higher  the 
valency  of  the  alloying  element.  A.  R.  Powell. 

Crystal  structure  of  meteoric  iron  as  deter¬ 
mined  by  X-ray  analysis.  J.  Young  (Proc.  Roy. 
Soc.,  1926,  A,  112,  630 — 641). — Crystals  of  kamaeite 
are  body-centred  cubic,  with  parameter  2-870  A., 
whilst  taenite  crystals  are  face-centred  and  have 
the  parameter  3-590  A.  In  the  Widmanstatten  struc¬ 
ture,  the  (110)  planes  of  the  former  are  parallel  to  the 
(111)  planes  of  the  latter,  and  the  structure  of  plessite 
is  the  same.  The  origin  of  tho  Widmanstatten 
structure  is  discussed  from  the  point  of  view  of  these 
observations.  R.  Cuthill. 

Structure  of  y-brass.  A.  J.  Bradley  and 
J.  Thewlis  (Proc.  Roy.  Soc.,  1926,  A,  112,  678 — 
692). — It  is  shown  from  the  data  of  Westgren  and 
Phragmdn  (A.,  1925,  ii,  746)  that  the  crystal  structure 
of  y-brass  is  very  nearly  body-centred  cubic,  1  atom 
in  27  being  removed  and  the  remaining  atoms  slightly 
displaced,  but  in  such  a  manner  as  to  preserve  the 
cubic  symmetry.  Each  unit  cell  contains  20  copper 
atoms  and  32  zinc  atoms,  the  interatomic  distances 
being  about  2-6  A.  The  formula  is  Cu5Zng,  not 
Cu4Znn,  as  Westgren  and  Phragmdn  suggested.  The 
formuiae  given  by  these  authors  for  y-Ag-Zn  and 
y-Au-Zn,  which  are  constituted  similarly  to  y-brass, 
are  incorrect,  and  should  be  Ag5Zn8  and  Au5Zn8, 
respectively.  R.  Cuthill. 

X-Ray  investigation  of  albumin  crystals. 
E.  Ott  (Koll.-Chem.  Bcih.,  1926,  23,  108—110).— 
The  reasons  why  various  crystalline  substances  appear 
from  their  X-ray  spectrograms  to  be  amorphous  are 
discussed.  A  suspension  of  albumin  crystals  in  about 
half -saturated  ammonium  sulphate  solution  contained 
in  a  thin-walled  collodion  tube  gives  a  line  spectro¬ 
gram  characteristic  of  small  crystals  if  the  camera  is 
kept  saturated  with  water  vapour.  The  diagram 
obtained  is  quite  different  from  that  for  pure 
ammonium  sulphate,  although  the  salt  appears  to  be 
necessary  for  the  crystallisation  of  the  albumin. 

L.  L.  Bircumshaw. 

Crystal  structure  of  sodium  periodate.  L.  M. 
Kirkpatrick  and  R.  G.  Dickinson  (J.  Amer.  Chem. 
Soc.,  1926,  48,  2327 — 2334). — Tetragonal  sodium 
periodate  (d  4-12)  is  not  holohedral,  but  tetragonal 
bipyramidal.  The  space-group  symmetry  is  6'],., ; 
the  unit  cell  contains  4  mols.,  d100=5-322,  d001= 
11-93  A.  The  sodium  and  iodine  atoms  form  two 
interpenetrating  diamond  lattices ;  each  iodine  atom 
is  surrounded  by  four  equidistant  oxygen  atoms  at 
the  corners  of  a  tetragonal  bisphenoid.  All  the 
bisphenoids  are  alike,  but  half  of  them  are  rotated  90° 
about  a  vertical  axis  from  the  position  of  the  other 
half.  The  formula  Na2I208  for  solid  sodium  periodate 
is  not  justified  by  this  structure.  The  results  support 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


1085 


the  presumption  that  periodates,  tungstates,  and 
molybdates  are  structurally  very  similar. 

S.  K.  Tweedy. 

Oxides  and  hydroxides  of  cobalt.  II.  Crys¬ 
talline  structure  of  the  saline  oxide  of  cobalt. 
G.  Natta  and  F.  Schmid  (Atti  R.  Accad.  Lincei,  192G, 
[vi],  4,  145 — 149). — The  oxide  Co304  crystallises  in 
the  monometric  system,  isomorphous  with  magnetite. 
The  elementary  cell  of  the  crystal  lattice,  of  the  spinel 
type,  has  the  side  8-02  A.  and  contains  8  mols.  The 
calculated  density  is  6-21,  almost  identical  with  the 
highest  of  the  somewhat  discordant  published  values. 

T.  H.  Pope. 

Stannic  acids.  E.  Posnjak  (J.  Plivsical  Chem., 
1926,  30,  1073—1077 ;  cf .  Weisor,  A.,  1922,  ii,  853).— 
The  .X-ray  spectra  of  a-  and  (3-stannic  acids  are  identical 
with  the  spectrum  of  crystalline  stannic  oxide.  The 
spectra  arc  rather  weak  and  consist  of  broad,  diffuse 
lines,  the  lines  from  a-stannic  acid  being  the  wider, 
indicating  a  greater  fineness  of  particles.  The  results 
confirm  the  conclusions  of  Mecklenburg  (A.,  1912, 
ii,  355)  on  the  colloidal  nature  of  these  acids.  The 
work  of  Willstatter,  Kraut,  aud  Frcmery  (A.,  1924, 
ii,  266)  is  adversely  criticised.  L.  S.  Theobald. 

Crystalline  nature  of  a  sputtered  tellurium 
film.  L.  P.  Sieo  (Physical  Rev.,  1925,  [ii],  25, 
116). — The  film  probably  consists  of  crystals,  few  or 
many  in  number,  with  some  definite  orientations 
predominating.  A.  A.  Eldridge. 

Anomalous  optical  properties  of  some  new 
series  of  isomorphous  double  tartrates.  H.  E. 
Buckley  (Min.  Mag.,  1926,  21,  55 — 72). — In  addi¬ 
tion  to  the  mixed  crystals 

{TONaK,nNa(NH4)}C4H4O0, 411,0,  previously  examined 
{ibid.,  1924,  20,  159),  optical  anomalies  of  the 
same  kind  have  now  been  determined  for  the  series 
raKNa,nK(NH4)}C4H406,4H20  and 
m(NH4)Na,w(NH4)K}C4H40G,4H20.  All  these  crystals 
are  orthorhombic  and  isomorphous,  but  when  freshly 
prepared  they  show  crossed  dispersion  characteristic 
of  monoclinic  crystals  (borax  type).  On  keeping,  the 
crystals  show  a  slow  change  in  the  size  of  optic  axial 
angles  and  in  position  of  the  optic  axial  planes  for 
different  colours;  and  finally,  after  a  lapse  of  some 
time,  they  settle  down  with  all  the  optic  axial  planes 
lying  in  the  plane  (100)  or  (010)  or  in  both,  giving  in 
the  last  case  crossed  axial-plane  dispersion  of  the 
orthorhombic  (broolcite)  type.  This  change  is  hast¬ 
ened  by  rise  in  temperature  and  retarded  by  pressure. 
Sections  from  the  outer  and  inner  portions  of  the 
crystals  showed  a  difference,  evidently  due  to  the  time 
taken  for  growth ;  but  in  the  final  state  they  are 
identical,  suggesting  that  the  crystals  are  homo¬ 
geneous.  Other  isomorphous  series  of  mixed  crystals 
each  containing  only  two  of  the  three  bases,  viz. , 
{«iNa2!?iNa(NH4)},  {??i(NH4)2,?i(NII4)Na}, 
{mNaa,wNaK},  and  {wKa,nNaK},  showed,  in  the  range 
of  the  visible  spectrum,  the  optic  axial  planes  all  in 
one  plane,  but  with  wide  differences  in  the  optic 
axial  angle.  L.  J.  Spencer. 

Symmetry  of  sylvine  and  the  nature  of  the 
etching  figures.  J.  J.  P.  Valeton  (Z.  Physik, 
1926,  39,  69 — 74;  cf.  this  vol.,  889). — The  conclusion 
3  z 


of  Herzfeld  and  Hettich  ( loc .  cit.)  that  sylvine  is 
holohedral,  and  the  asymmetry  of  its  etching  figures 
due  to  adsorption  of  organic  matter,  is  criticised. 
The  symmetry  of  the  etching  figures  is  not  necessarily 
inconsistent  with  plagihedral-hemihedral  character. 
It  is  also  difficult  to  understand  why  the  presence  of 
the  impurity  should  cause  one  half  of  crystal  faces, 
presumed  to  be  of  equal  value  to  the  other  half,  to  be 
influenced  in  a  totally  different  manner.  If  they  are  . 
influenced  differently  they  are  not  physically  equi¬ 
valent  and  the  substance  is  not  holohedral.  The 
evidence  in  favour  of  liolohedry  from  X-ray  data  still 
remains  unexplained.  E.  B.  Ludlam. 

Magnetisation  curves  of  single  crystals  of 
iron.  W.  Gerlacii  (Z.  Physik,  1926,  38,  828— 
840). — Magnetic  measurements  were  made  on  single 
crystals  of  iron  of  which  the  largest  was  12  cm.  long 
and  4  mm.  thick.  The  general  conclusion  was  reached 
that  the  abnormal  magnetic  behaviour  was  not  a 
consequence  of  crystal  form  as  such,  but  of  the 
development  of  ideal  elementary  magnets  accompany¬ 
ing  ideal  crystal  development.  Compared  with  the 
original  material,  electrolytic  iron,  the  single  crystal 
had  a  very  narrow  hysteresis  surface,  very  low 
remanence  and  coercive  force.  Suddenly  switching 
off  the  current  gave  less  remanence  than  when  the 
magnetising  current  was  slowly  reduced.  Repeated 
bending  of  the  crystal  made  it  hard  and  greatly 
increased  the  remanence.  A  wire  consisting  of  poly- 
erystals  behaved  similarly ;  heating  in  a  Bunsen  burner 
restored  it  to  its  former  condition.  In  non-crystalline 
iron,  the  elementary  magnets  are  absent  until  they  are 
produced  by  the  applied  magnetic  field.  The  magnet¬ 
isation  curves  obtained  with  ordinary  iron  are  the 
result  of  the  iron  being  present  in  both  states,  the 
one  with,  the  other  without  the  elementary  magnets. 

E.  B.  Ludlam. 

Relation  between  fine-structure  and  optical 
anomalies.  F.  Rinne  (Koll.-Chem.  Bcih.,  1926, 
23,  348 — 354). — A  discussion  of  the  author’s  views, 
especially  in  regard  to  the  mineral  milarite.  The 
causes  of  strain  in  crystals  are  considered  under  two 
groups.  E.  S.  Hedges. 

Plastic  deformation  of  single  metallic  crystals. 
W.  E.  W.  Millington  and  F.  0.  Thompson  (Nature, 
1926,  118,  409 — 410). — Polemical  (cf.  Wright,  this 
vol.,  783;  Goucher,  ibid.,  891).  A.  A.  Eldridge. 

Deformation  lines  in  large  and  small  crystals 
of  ferrite.  H.  O’Neill  (J.  Iron  and  Steel  Inst., 
1926,  113,  417 — 445). — See  this  vol.,  564. 

Relation  between  lattice-constant  and  density 
of  iron-nickel  alloys.  A.  Osawa  (J.  Iron  and 
Steel  Inst.,  1926,  113,  447 — 456 ;  Sci.  Rep.  Tohoku 
Imp.  Univ.,  1926,  [i],  15,  3S7 — 398). — See  this  vol., 
564. 

Tensile  tests  of  large  gold,  silver,  and  copper 
crystals.  C.  F.  Elam  (Proc.  Roy.  Soc.,  1926,  A, 
112,  289 — 296). — The  crystals  were  prepared  by 
melting  rods  of  the  metal  in  graphite  tubes  0*25  inch, 
in  diameter  and  10  inches  in  length,  tapered  at  one 
end.  The  tubes  were  slowly  lowered  through  an 
electric  furnace,  the  middle  portion  being  maintained 
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at  100°  above  the  m.  p.  of  the  metal  in  a  neutral 
atmosphere.  Tensile  tests  were  carried  out  with  these 
crystals,  the  crystal  axes  being  determined  at  each 
stage,  and  by  the  method  described  in  a  previous 
paper  (A.,  1925,  ii,  488)  the  positions  of  the  axis  of 
the  test-piece  in  reference  to  the  crystal  axes  were 
plotted  for  each  extension  on  the  stercographic  dia¬ 
gram.  The  main  direction  of  the  movement  of  the 
axes  closely  resembles  that  found  for  aluminium,  and 
it  is  assumed  that  the  distortion  of  these  metal  crystals 
is  of  the  same  type.  The-  slip  plane  and  direction  of 
slip  were  deduced,  and  the  tangential  component  of 
shear  stress,  S,  w'as  calculated  for  each  extension. 
The  curves  showing  the  relationship  of  S  to  the  ratio 
of  the  extended  to  the  initial  length  of  specimens  of 
gold,  silver,  copper,  and  aluminium  indicate  that, 
although  the  aluminium  hardens  more  rapidly  at  first 
than  the  gold  or  silver,  it  finally  becomes  the  weakest ; 
similarly,  the  gold  is  stronger  at  first  than  the  silver, 
but  finally  is  weaker.  The  hardening  is  not  merely 
due  to  bending  and  breaking  up  of  the  crystals  during 
the  slipping  process,  but  some  specific  property  of  the 
metal  is  concerned.  L.  L.  Bircumshav. 

Surface  energy  of  tlie  alkali  hialides.  J. 
Biemuller  (Z.  Physik,  1926,  38,  759 — 771). — The 
specific  surface  energy  is  defined  as  the  energy  neces¬ 
sary  to  separate  slowly  the  two  halves  of  a  crystal 
that  is  regarded  as  cut  along  a  plane  of  symmetry. 
In  consequence  of  the  lack  of  symmetry  of  the  forces 
in  the  surface,  this  becomes  polarised  and  the  ions 
become  distorted  by  the  forces  which  previously  held 
the  two  halves  of  the  crystal  together.  These  forces 
are  calculated  and  the  surface  energy  is  deduced. 
Satisfactory  agreement  is  obtained  between  the 
theoretical  and  experimental  values  for  the  capillarity 
constant  of  the  fused  salt,  the  temperature  coefficient 
of  the  surface  energy  of  the  crystal  right  up  to  the 
m.  p.  being  very  small.  E.  B.  Ludlam. 

Mol.  wts.  of  proteins  in  phenol.  E.  J.  Coiin 
and  J.  B.  Conant  (Z.  physiol.  Chem.,  1926,  159, 
93 — 101). — See  this  vol.,  891. 

Interpretation  of  deviations  from  Ohm’s  law. 
K.  T.  Compton  (Proc.  Nat.  Acad.  Sci.,  1926,  12, 
548 — 551). — Two  theories  of  metallic  conduction  are 
examined  in  the  light  of  the  deviations  from  Ohm’s 
law  observed  by  Bridgman  for  thin  films  of  gold  and 
silver  (ibid.,  1921,  7,  299).  The  experimental  data 
definitely  disprove  Thomson’s  doublet  theory,  but  are 
consistent  with  the  free  electron  theory. 

A.  B.  Manning. 

Measurements  by  the  help  of  liquid  helium.  Re¬ 
sistance  of  gold,  silver,  zinc,  cadmium,  platinum, 
nickel,  and  iron  down  to  13°  Abs.  W.  Meissner 
(Z.  Physik,  1926,  38,  647—658 ;  cf.  A.,  1925,  ii,  1135). 
— The  resistance  of  wires  and  of  single  crystals  of 
these  metals  was  determined  at  various  temperatures 
down  to  1-3°  Abs.  (2  mm.  pressure  of  helium). 
Although  the  metals  were  very  pure,  none  of  them 
showed  super-conductivity;  for  cadmium,  special 
purity  from  lead  appeared  to  have  the  opposite  effect,  • 
preventing  super-conductivity.  Apparently  super¬ 
conductivity  is  a  property  of  a  particular  group  of 
metals.  Eor  all  the  metals,  a  change  in  conductivity 
was  measurable  between  1-34°  and  4-2°  Abs.,  the  order 


of  magnitude  indicating  that  they  were  not  in  the 
region  of  super-conductivity.  Eor  single  crystals, 
no  maximum  was  observed  for  the  ratio  of  the  resist¬ 
ances  parallel  and  perpendicular  to  the  crystal  axis. 

E.  B.  Ludlam. 

Super-conducting  state  of  copper.  W.  P. 
Davey  (Physical  Bev.,  1925,  [ii],  25,  248). — Tho 
specific  conductivity  at  20°  along  the  cubic  axis  of 
single-crystal  copper  is  0-662  xl0G  ohms  per  c.c.; 
after  polycrystallisation  and  annealing,  the  value  is 
0-584  xlO5.  That  of  ordinary  annealed  polycrystal 
copper  is  0-578  X 10°.  A.  A.  Eldridge. 

Specific  resistance  and  thermo-electric  poten¬ 
tials  of  some  steels  differing  only  in  carbon 
content.  E.  D.  Campbell  and  H.  W.  Mohr  (J, 
Iron  and  Steel  Inst.,  1926,  113,  375 — 392). — See  this 
vol.,  566. 

Magnetic  changes  in  iron  and  steel  below 
400°.  W.  H.  Dearden  and  C.  Benedicks  (J.  Iron 
and  Steel  Inst.,  1926,  113,  393 — 416). — See  this  vol., 
566. 

Influence  of  a  constant  magnetic  field  on  the 
magnetic  spectrum.  W.  K.  Mitiaev  (Z.  Physik, 
1926,  38,  716 — 726). — The  magnetic  permeability  of 
iron  wire  in  a  constant  magnetic  field  of  600  gauss  is 
reduced  for  electromagnetic  waves  of  length  55 — 
114  metres.  E.  B.  Ludlam. 

Magnetic  susceptibility  of  gases.  Dependence 
on  temperature  and  pressure.  E.  Lehrer  (Ann. 
Physik,  1926,  [iv],  81,  229 — 261).— The  magnetic 
susceptibility  has  been  determined  for  the  following 
gases  (absolute  values  X  10"G) :  oxygen,  104-4 ;  air, 
24-l6 ;  carbon  dioxide,  — 0-474;  argon,  — 0-504; 
hydrogen,  — 2-52  (cf.  Son£,  A.,  1920,  ii,  222;  Wills 
and  Hector,  A.,  1924,  ii,  293,  854).  The  Curie 
law  has  been  tested  by  means  of  the  constant 
Ap(l  jT2~ — 1/T]2)  and  found  to  be  valid  within  the 
limits  of  accuracy.  The  deviations  from  the  mean 
value  of  the  constant  for  a  particular  gas  exceed  ±2% 
only  with  hydrogen  (±5-4%).  The  differences  in 
the  volume-susceptibility  brought  about  by  temper¬ 
ature  changes  are  proportional  to  the  pressure  over 
the  range  60 — 720  mm.  An  anomalous  result  recorded 
by  Glaser  (A.,  1925,  ii,  82,  642)  for  diamagnetic  gases 
is  not  confirmed.  The  Wiedemann  mixture  law  is 
valid  for  gases.  It.  A.  Morton. 

Are  gaseous  molecules  oriented?  K.  S. 
Ivrishnan  (Proc.  Indian  Assoc.  Cult.  Sci.,  1926,  10, 
35 — 44). — No  change  in  the  refractive  index  of  a 
diamagnetic  gas  in  a  magnetic  field,  when  examined 
by  an  interference  method,  has  been  observed ;  when 
the  gas  is  placed  between  two  crossed  Nicols,  there  is 
no  restoration  of  light  in  the  field ;  the  depolarisation 
of  the  transversely  scattered  light  does  not  change  in 
the  magnetic  field.  These  results  suggest  that  the 
change  with  pressure  of  the  susceptibilities  of  dia¬ 
magnetic  gases  cannot  be  explained  by  Glaser’s 
theory  of  the  orientation  of  the  molecules  in  a  magnetic 
field  (A.,  1925,  ii,  82;  Physikal.  Z.,  1925,  26,  212; 
this  vol.,  230).  M.  S.  Burr. 

Effect  of  light  on  the  thermo-electric  power 
of  selenium.  It.  M.  Holmes  (Physical  Bev.,  1925, 
[ii],  25,  250). — Light  decreases  the  thermo-electric 
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power  of  grey,  crystalline  selenium  by  about  5%  and 
increases  the  conductivity  by  about  700%  of  the  dark 
value.  The  results  could  be  interpreted  if  light 
increases  the  interatomic  space  occupied  by  con¬ 
ducting  electrons.  A.  A.  Eldridge. 

Thermal  conductivity  of  lithium  and  sodium 
by  a  modification  of  the  Forbes  bar  method. 
C.  C.  Bid  well  (Physical  Rev.,  1926,  [ii],  28,  584 — 
697). — Values  of  h  arc  given  for  lithium  at  16  temper¬ 
atures  between  23°  and  423°  Abs.,  and  for  sodium  at 
12  temperatures  between  33°  and  34S°  Abs.  Values 
at  0°  are  0T55  and  0-335,  and  at  20°,  0-149  and  0-300, 
respectively.  The  specific  heats,  determined  from  the 
cooling  curves,  agree  with  existing  measurements. 
It  is  suggested  that  the  excess  specific  heat  over  the 
Dulong-Petit  maximum  is  heat  required  for  the  dis¬ 
integration  of  the  crystal  lattice.  A.  A.  Eldridge. 

Heat  capacity  of  calcium  silicate  [pseudo- 
wollastonite].  G.  S.  Parks  and  K.  K.  Kelley 
(J.  Physical  Chem.,  1926,  30,  1175 — 1178). — The  heat 
capacities  of  the  pseudo-wollastonite  used  by  White 
(A.,  1919,  ii,  133)  have  been  measured  between  88° 
and  298°  Abs.  Above  200°  Abs.,  Kopp’s  molecular 
heat  law  holds  for  this  silicate  as  well  as  for  that  of 
magnesium.  L.  S.  Theobald. 

M.-p.  curve  of  arsenious  oxide.  G.  Tammann 
and  G.  Batz  (Z.  anorg.  Chem.,  1926,  156,  94 — 98). — 
The  m.  p.  of  arsenious  oxide,  octahedral  crystals,  and 
vitreous  modifications  has  been  studied.  Results 
are  tabulated  and  the  graph  temperature-log  pressure 
has  been  drawn.  Results  of  previous  investigators 
are  discussed  with  reference  to  those  now  obtained. 

M.  Carlton. 

Additivity  of  the  m.  p.  of  compounds.  H. 
Carlsohn  (Ber.,  1926,  59,  [£],  1916—1922;  cf. 
Hantzsch  and  Carlsohn,  A.,  1925,  ii,  1043). — Of  two 
hundred  and  seventy  intermetallic  .  compounds 
examined,  forty  obey  the  m.-p.  rule  ( loc .  cit.). 
Additivity  is  not  observed  with  about  forty  compounds 
of  the  alkali  metals,  and  boron,  selenium,  tellurium, 
arsenic,  bismuth,  and  mercury  do  not  appear  to  yield, 
compounds  conforming  to  the  law.  The  tendency  of 
a  metal  to  give  an  intermetallic  compound  of  which 
the  m.  p.  can  be  calculated  additively  appears  to  be 
related  to  its  ability  to  form  complex  compounds. 

H.  Wren. 

Volatility  of  organic  compounds.  H.  Herbst 
(Koll.-Chem.  Beih.,  1926,  23,  313— 344).— A  formula 
is  developed  for  the  volatility  of  a  liquid :  F,= 
!Tp(  xl0°/760y<,  where,  at  a  temperature  t,  Ft  is 
the  volatility  of  the  liquid,  M  the  mol.  wt.  in  g., 
pt  the  vapour  pressure  of  the  saturated  vapour  in 
mm.,  and  vt  the  mol.  vol.  Methods  for  determining 
pt  both  by  experiment  and  from  theoretical  consider¬ 
ations  are  reviewed  fully.  E.  S.  Hedges. 

Spontaneous  ignition  temperatures  of  inflam¬ 
mable  liquids  and  the  effect  of  water  on  them. 
Y.  Tanaka  and  Y.  Nagai  (Proc.  Imp.  Acad.  Tokyo, 
1926,  2,  219 — 220). — Moore’s  method  of  determining 
spontaneous  ignition  temperatures  (J.S.C.I.,  1917, 
36,  109;  1920,  39,  36r)  has  been  slightly  improved 
and  applied  to  acetone,  ether,  and  a  variety  of  alcohols 
and  hydrocarbons.  Of  these,  ether  and  the  paraffin 


hydrocarbons  possess  much  the  lowest  spontaneous 
ignition  temperatures.  With  ethyl  alcohol  and 
w-propyl  alcohol,  these  temperatures  are  raised  con¬ 
siderably  by  water,  whereas  with  ether  water  has  little 
effect.  R.  Cuthill. 

Latent  heat  of  fusion  of  some  metals.  J.  H. 
Awbery  and  E.  Griffiths  (Proc.  Physical  Soc.,  1926, 
38,  378 — 398). — Latent  heats  of  fusion  were  deter¬ 
mined  by  measuring,  by  the  method  of  mixtures,  the 
total  heat  of  liquid  and  solid  from  a  series  of  initial 
high  temperatures.  The  following  values  were 
obtained:  aluminium,  92-4;  antimony,  24-3;  bis¬ 
muth,  13-0;  lead,  6-26;  magnesium,  46-5 ;  tin,  14-6; 
zinc,  26-6  cal.  per  g.  The  results  also  provide  data 
for  the  specific  heats.  A.  Geake. 

Latent  heats  of  vaporisation  of  ethyl  and 
methyl  chlorides.  G.  W.  C.  Yates  (Phil.  Mag., 
1926,  [vii],  2,  817 — 826). — The  latent  heats  of  vapor¬ 
isation  of  ethyl  and  methyl  chlorides  have  been 
determined,  by  an  electrical  method,  over  the  range 
10 — 30°.  For  the  former,  =(93- 1  —  0-061)  cal./g. ; 
for  the  latter,  l,  =  (97-7  —  0-130  cal./g.  The  results 
are  in  fair  agreement  with  those  of  Regnault  and 
others.  A.  E.  Mitchell. 

Alternation  in  the  heats  of  crystallisation  of 
the  normal  monobasic  fatty  acids.  II.  W.  E. 
Garner,  F.  C.  Madden,  and  J.  E.  Rusiibrooke 
(J.C.S.,  1926,  2491. — 2502). — The  heats  of  crystallis¬ 
ation  of  hexoic,  heptoic,  tridecoic,  myristic,  penta- 
decoic,  palmitic,  and  eicosoic  acids  have  been  deter¬ 
mined.  A  marked  alternation  is  shown  as  the  series 
is  ascended.  Above  dccoic  acid,  the  heat  of  crystallis¬ 
ation  of  the  even  acids  is  given  by  the  equation 
Q  =  —  3-61  +  l-030n,  where  n  is  the  number  of  carbon 
atoms  in  the  chain.  An  equation  is  derived  statistic¬ 
ally  for  the  m.  p.  of  these  acids.  Similar  equations 
have  been  derived  for  the  odd  acids.  The  arrange¬ 
ment  of  the  methylene  groups  is  concluded  to  be  the 
same  for  both  the  odd  and  the  even  acids  in  the  solid 
state.  The  convergence  temperature  for  the  mono¬ 
basic  acids  is  115°,  in  agreement  with  that  for  the 
dibasic  acids.  The  heat  of  crystallisation  of  the 
terminal  methyl  and  carboxyl  groups  changes  from  a 
positive  to  a  negative  value  as  the  number  of  carbon 
atoms  changes  from  2  to  10.  The  heat  of  transition 
of  the  a-  to  the  (3-form  of  the  odd  acids  is  erratic, 
owing  very  possibly  to  the  presence  of  water. 

R.  A.  Morton. 

Distribution  of  thermal  energy  in  organic 
molecules.  D.  H.  Andrews  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1926,  29,  744 — 753). — The 
heat  capacity  of  organic  compounds  in  the  solid  state 
is  accounted  for  fairly  satisfactorily  by  assuming  it  to 
bo  due  to  vibrations  of  the  molecule  and  of  the  con¬ 
stituent  atoms  and  to  an  expansion  effect ;  each  mode 
of  vibration  is  assumed  to  act  as  a  simple  Planck 
oscillator.  The  individual  items  are  evaluated  for 
benzene  and  quinol  for  temperatures  from  10°  Abs. 
to  the  m.  p.,  and  their  sums  agree  approximately 
with  the  experimental  values.  A.  Geake. 

Chemical  constants  of  the  halogen  hydrides. 
F.  I.  G.  Rawlins  (Trans.  Faraday  Soc.,  1926,  22, 
233 — 240). — The  chemical  constants  (i)  of  the  halogen 
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hydrides  are  deduced  from  the  vapour-pressure 
equations  for  the  equilibrium  (Halogen  hydride)JWomi<. 
=  (Halogen  hydridc)Ilo:M+X.  The  equation  obtained 
is  log  p=  —  X0/4-571T+3-5  log  T— log  [1  — 

-efn 

whore  Gk  is  the  molecular  heat  of  the  solid  at 
constant  pressure.  The  method  involves  the  following 
assumptions  :  (a)  that  since  r0  is  large,  the  Planck 
term  can  be  omitted,  (6)  that  the  rotations  of  the 
diatomic  molecules  are  fully  excited,  (c)  that  v  from 
the  Lindemann  m.-p.  equation  corresponds  with 
Debye’s  (d)  that  one  frequency  gives  the  spccific- 
heat  curve  for  binary  compounds,  (e)  that  the  Debye 
function  is  applicable  to  these  simple  diatomic  sub¬ 
stances,  (/)  that  the  difference  (Gk—Gv)  for  the  solid 
can  be  neglected.  The  following  values  arc  obtained 
for  i :  —0-585,  +0-590,  and  +0-780  for  hydrogen 
chloride,  bromide,  and  iodide,  respectively.  The 
last  two  values  are  in  good  agreement  with  the  experi¬ 
mental  values  of  Euckcn  (A.,  1924,  ii,  820),  but  all 
differ  considerably  from  those  deduced  on  the 
Ehrenfest  statistical  theory  (A.,  1920,  ii,  738). 

W.  Hume-Rothery. 

Germanium.  XIV.  Germanium  tetra¬ 
chloride.  A.  W.  Latjbengayer  and  D.  L.  Tabern 
(J.  Physical  Chem.,  1926,  30,  1047 — 1048). — German¬ 
ium  tetrachloride  prepared  by  the  method  of  Tabern, 
Orndorff,  and  Dennis  (A.,  1925,  i,  1108)  and  by  a 
modification  of  that  of  Dennis  and  Hance  (A.,  1922, 
ii,  302)  has  a  vapour  pressure  at  0°  of  24-3  mm.,  b.  p. 
83-2°/760  mm.,  m.  p.  -50°,  d%  1-879,  and  Rlt  31-465. 
Ho  decomposition  of  the  tetrachloride  was  observed 
during  slow  heating  to  950°.  L.  S.  Theobald. 

Vapour  pressure  of  sulphur  monochloride. 
E.  H.  Harvey  and  H.  A.  Schuktte  (J.  Amer.  Chem. 
Soc.,  1926,  48,  2065 — 2068). — The  vapour  pressure 
of  sulphur  monochloride  between  0°  and  the  b.  p. 
(138°)  is  given  by  log10  p  (mm.)=7-4550— (1880-1/21), 
from  which  the  latent  heat  of  evaporation  is  calculated 
to  be  63  eal./g.,  and  the  molecular  b.-p.  elevation 
52-97100  g-  (cf.  Orndorff  and  Terrasse,  A.,  1896,  ii, 
357).  Other  physical  constants  arc  recorded. 
Sulphur  monochloride  is  a  stable,  well-defined  com¬ 
pound  up  to  its  b.  p.  S.  Iy.  Tweedy. 

Dependence  of  the  vacuum  obtainable  by 
means  of  a  diffusion  pump  on  the  purity  of  the 
mercury  vapour.  W.  Molthan  (Z.  Pliysik,  1926, 
39,  1 — 5). — A  small  quantity  of  air  or  hydrogen, 
respectively,  was  allowed  to  enter  the  vacuum  pro¬ 
duced  by  a  three-stage  mercury  pump  and  the  degree 
of  exhaustion  measured  by  means  of  a  large  McLeod 
gauge.  The  limiting  vacuum  is  that  of  the  partial 
pressure  of  the  admixed  gas,  a  result  in  agreement 
with  the  theory  that  diffusion  is  the  true  explanation 
of  the  action  of  the  pump,  not  an  “  injection  ”  effect, 
parallel-stream  condensation  effect,  etc. 

E.  B.  Ludlam. 

Relation  between  the  temperature  and  energy 
of  a  gas.  E.  Wertheimer  (Z.  Physik,  1926,  38, 
675 — 705  ;  cf.  A.,  1925,  ii,  784). — The  collision 
between  a  molecule  and  the  walls  of  a  vessel  is  not 
merely  an  clastic  process,  but  is  also  electro¬ 


dynamical.  For  low-pressure  gas  in  a  state  of 
equilibrium,  the  radiation  energy  U  =aTi-\-T  .  9(1+ 

E.  B.  Ludlam. 

Measurement  of  coefficients  of  expansion  at 
low  temperatures.  Some  thermodynamic 
applications  of  expansion  data.  It.  M.  Buffing¬ 
ton  and  W.  M.  Latimer  (J.  Amer.  Chem.  Soc., 
1926,  48, 2305 — 2319). — The  coefficients  of  expansion, 
a,  at  low  temperatures  (about  80 — 300°  Abs.)  of 
aluminium,  copper,  silver,  rock  sa't,  “  Pyrex  ”  glass, 
and  quartz  (parallel  to  the  optic  axis)  were  measured 
by  Fizeau’s  method.  The  results  with  “  Pyrex  ”  glass 
were  not  reproducible,  probably  because  of  lag  in 
expansion.  The  following  equation  represents  the 
results  for  quartz  between  170°  and  310°  Abs. 
a=(0-1304+0-00211iy)xl5-5.  The  values  of  a 
approach  zero  at  low  temperatures;  they  change 
slightly  more  rapidly  with  temperature  than  the  specific 
heats.  With  the  aid  of  Griineisen’s  expression  for  the 
vibration  frequency  of  a  solid,  terms  representing  the 
constraints  between  the  atoms  are  introduced  into  the 
entropy  equation  for  solids  (Latimer,  A.,  1921,  ii, 
380),  whence  the  equation:  Sf3— 3/2  .  R  log  M+ 
R  log  7-3/2  .  R  log  (Gp/3a)r„ac0+26-5  is  obtained, 
which,  when  applied  in  its  generic  form  to  a  perfect 
monatomic  gas,  reduces  to  Sackur’s  entropy  equation. 
The  equation  is  applied  satisfactorily  to  six  metals 
and  is  extended  so  as  to  apply  to  binary  compounds. 

S.  K.  Tweedy. 

Coefficient  of  expansion  and  free  space.  W. 
Herz  (Z.  Elektrochem.,  1926,  32,  460 — 462). — Defin¬ 
ing  the  coefficient  of  expansion  as  :  a— (d— d1)/ 
dk(Tx—T)}  where  d  and  dx  are  densities  at  two 
neighbouring  absolute  temperatures  T  and  Tv  it  is 
found  that  for  many  liquids  of  various  types  the 
increase  of  a  with  temperature  is  such  that  the  ratio 
Vf/a,  where  Vf  —  the  free  space  (cf.  this  vol.,  670), 
remains  nearly  constant  over  a  wide  range  of  tem¬ 
perature,  but  decreases  somewhat  as  the  critical 
temperature  is  approached.  With  water,  however, 
approximate  constancy  of  Vfja.  is  attained  only  at 
relatively  high  temperatures. 

H.  J.  T.  Ellingham. 

Equation  of  state  of  solid  substances  etc.  in 
connexion  with  the  general  expression  for  the 
energy  and  the  entropy.  Simple  derivation  of 
the  so-called  entropy  constant.  J.  J.  van  Laar 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1926,  29, 
6S3— 698).— Mathematical.  A.  Geake. 

Natural  series  of  substances  according  to 
their  cohesive  power.  V.  Kirejev  (Z.  anorg. 
Chem.,  1926,  155,  121 — 129). — Experimental  data 
for  the  function  p(dT /dp)  lead  to  an  arrangement  of 
substances  according  to  their  cohesive  power.  From 
this  it  follows  that  (a)  in  the  co-existing  vapour 
liquid  condition  the  arrangement  of  the  substances 
scarcely  changes  with  change  of  temperature  and 
( b )  with  this  arrangement  the  different  magnitudes 
{e.g.,  Trouton’s  constant,  critical  coefficient 
RTi/li; /Mpk,  refractive  index  at  the  critical  point, 
law  of  corresponding  states,  etc.),  to  which  are  generally 
ascribed  a  constant  value  for  different  substances,  are 
closely  allied.  For  all  these  functions,  the  parallelism 
of  the  change  of  magnitude  is  established  in  this 
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series,  so  that  van  der  Waals’  theory  relates  to  a 
limiting  case  in  which  the  group  of  associated  liquids 
shows  systematic  and  parallel  deviations. 

M.  Carlton. 

Solubility  and  rate  of  solution  of  oxygen  in 
silver.  E.  W.  R.  Steacie  and  F.  M.  G.  Johnson 
(Proc.  Roy.  Soc.,  1926,  A,  112,  542— 55S) .— The 
solubility,  Q,  of  oxygen  in  silver  has  been  determined 
at  intervals  of  100°  at  temperatures  between  200° 
and  800°,  and  is  found  to  be  a  minimum  at  about  400°, 
above  which  temperature  l  IQ— A(930— t),  where  t  is 
the  temperature  and  K  is  a  constant  depending  on  the 
pressure.  The  existence  of  this  minimum  solubility 
may  be  due  cither  to  a  polymorphic  change  of  the 
silver  or  to  a  change  in  the  state  of  the  dissolved 
oxygen.  From  the  fact  that,  except  at  very  low 
pressures,  Q  is  proportional  to  the  square  root  of  the 
pressure,  it  would  seem  that  the  oxygen  must  dis¬ 
sociate  in  some  way  on  solution.  The  rate  of  solution 
is  related  to  the  pressure  in  the  same  way,  and  can  be 
expressed  by  the  equation  K'= l/i-.{log  [Sj{S—X)]— 
G},  where  S  is  the  saturation  concentration,  X  the 
amount  dissolved  in  time  t,  and  K'  and  C  are  con¬ 
stants.  With  increasing  temperature  up  to  400°,  C 
remains  constant  at  0-10,  whilst  K'  increases.  Be¬ 
tween  400°  and  440°,  C  increases  and  K'  decreases. 
Above  440°,  both  increase.  R.  Ctjthill. 

Reduction  of  weights  of  powders  in  air  to 
weights  in  a  vacuum.  R.  Rtjer  and  J.  Kusch- 
mann  (Z.  anorg.  Chem.,  1926,  154,  69 — 78). — 
When  cupric  oxide  has  been  previously  heated  at 
850°  and  1000°,  the  weight  of  air  adsorbed  is 
0-00086%  anfl  0-00056%,  respectively,  and  when 
ferric  oxide  is  heated  at  1000°,  the  weight  adsorbed  is 
0-00055%  ;  these  amounts  are  negligible,  being  within 
the  errors  of  weighing.  When  ferric  oxide  is  heated 
at  700°,  the  weight  of  air  adsorbed  is  0-0025%;  to 
obtain  the  true  vacuum  weight,  the  material  must 
be  weighed  in  a  vacuum  after  evacuating  at  a  high 
temperature,  as  evacuation  at  the  ordinary  temper¬ 
ature  does  not  remove  the  adsorbed  air.  A.  Geake. 

Derivation  of  the  logarithmic  rule  of  mixtures 
by  the  Maxwell-Rayleigh  method  of  limits. 
K,  Lichtenecker  (Koll.-Chem.  Beih.,  1926,  23, 
285 — 291). — -Mathematical.  E.  S.  Hedges. 

Structure  of  native  platinum.  S.  F.  Shemt- 
schushni  (Z.  anorg.  Chem.,  1926,  156,  99 — 14-2). — 
Examination  of  samples  of  native  platinum  from 
different  sources  shows  that  they  do  not  differ  structur¬ 
ally  from  metal  alloys  the  components  of  which  are 
able  to  form  a  series  of  solid  solutions.  Polyhedral 
structure,  hatching,  zoning,  appearance  of  recrystal¬ 
lisation,  and  disintegration  of  solid  solutions,  all  of 
which  are  characteristic  of  metal  alloys  which,  after 
transition  from  the  gloving  liquid  to  the  solid  state, 
have  crystallised  and  cooled  more  or  less  slowly,  arc 
observed. 

The  hardness  of  these  samples  is  notably  higher  than 
for  pure  platinum,  and  this  leads  to  the  conclusion 
that  native  platinum  consists  of  a  solution  of  metals 
-of  the  platinum  group  and  of  iron,  sometimes  with 
copper  and  nickel.  The  presence  of  well-formed 
•crystals  of  osmium  and  iridium  shows  that  these 


separated  from  the  molten  state  before  crystallisation 
of  platinum,  whilst  air  holes  etc.  show  that  the 
platinum  was  once  molten.  Obviously  the  platinum 
settled  as  solid  during  the  cooling  period  of  the 
magma  in  which  it  was  dissolved.  In  this  way,  the 
platinum  would  sink  through  the  cooling  mass  and 
act  as  centres  of  crystallisation;  the  small  deposits 
grew  and  sank,  and  so  started  the  large  separation 
which  occasionally  appears  in  the  form  of  very  large 
ingots.  These  primary  deposits  fall  into  two  groups, 
according  as  platinum  separation  occurred  in  dunite 
with  cln-ome -ironstone  or,  in  absence  of  this,  crystal¬ 
lised  immediately  under  olivine,  of  which  dunite 
consists.  The  form  of  the  platinum  separation  is 
different  for  these  two  types.  In  the  latter  case,  the 
iron  containing  platinum  would  separate  prior  to 
the  olivine  from  the  molten  magma.  Apparently 
the  largest  ingots  originate  for  the  most  part  from  such 
deposits.  In  deposits  of  the  first  type,  where  the 
platinum  is  closely  linked  with  the  chrome-ironstone, 
the  platinum  shows  the  greatest  irregularity  in  form, 
owing  to  its  having  filled  up  intermediate  spaces 
between  the  previously  crystallised  chrome-ironstone. 

Geological  investigations  and  observations  of 
the  macrostructure  of  platinum  deposits  agree  in 
their  results  with  those  obtained  by  study  of  the 
microstructure  and  other  properties  of  native 
platinum,  and  show  that  platinum  contained  in 
massive  rocks  is  of  magmatic  origin.  M.  Carlton. 

Solubility  in  binary  liquid  mixtures.  T.  Dis- 
selkamf  (Z.  physikal.  Chem.,  1926,  123,  99 — 110). — 
It  is  suggested  that  the  dissolution  of  a  solid  in  a 
liquid  is  effected  by  certain  active  molecules  of  the 
solvent  'withdrawing  molecules  of  the  solute  from  their 
lattice.  If  a  second  solvent  is  present  which  com¬ 
bines  with  the  first,  the  number  of  these  active  mole¬ 
cules,  and  therefore  also  the  solubility,  will  probably 
fall,  whilst  according  to  Dolezalek’s  theory  the  vapour 
pressure  should  decrease  at  the  same  time.  If,  on  the 
other  hand,  admixture  of  the  two  solvents  causes  the 
dissociation  of  either  to  increase,  the  solubility  and 
vapour  pressure  should  rise.  In  general,  therefore, 
the  changes  in  solubility  and  in  vapour  pressure  may 
be  expected  to  run  parallel.  By  measurements  of  the 
solubility  of  anthracene  in  binary  mixtures  of  organic 
liquids,  this  is  shown  to  be  the  case,  exceptions 
occurring  only  with  liquids  known  to  be  associated, 
where  the  relations  are  necessarily  very  complex. 
The  relation  between  surface  tension  and  solubility 
which  Skirrow  (A.,  1902,  ii,  600)  and  Christoff  (A., 
1905,  ii,  806)  found  to  exist  for  the  solubility  of  gases 
is  not  valid  in  the  present  case.  R.  Cuthill. 

Solubility  of  silver  oxide  in  mixtures  of  water 
and  alcohol.  S.  Klosky  and  L.  Woo  (J.  Physical 
Chem.,  1926,  30,  1179 — 1180). — The  solubility  of 
silver  oxide  in  water-alcohol  has  been  determined  at 
25°  by  a  nephelometric  method.  L.  S.  Theobald. 

Influence  on  the  solubilities  of  salts  in  water 
of  the  addition  of  a  non-electrolyte.  J.  McAulay 
(J.  Physical  Chem.,  1926,  30,  1202— 1208).— Calcul¬ 
ations  of  the  value  of  the  average  radius  of  the  ions  of 
various  salts  in  water-alcohol  and  water-acetone  show 
the  existence  of  a  relation  between  solubility  and 
the  dielectric  constant  of  the  mixed  sohent.  This 
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relation  may  be  used  for  the  calculation  of  either 
dielectric  constants  or  solubilities.  Curves  showing 
the  distribution  of  alcohol  and  water  hi  the  vicinity  of 
an  ion  are  given.  L.  S.  Theobald. 

Solubility  of  monocalcium  phosphate  in.  water. 
W.  Stollenweric  (Z.  anorg.  Chem.,  1926,  156,  37 — - 
55;  cf.  Cameron  and  Bell,  U.S.  Dept.  Agric.  Bull,,  41, 
1997).— Previous  measurements  have  given  very  con¬ 
tradictory  results  (cf.  Basset,  Stoklasa-Versuchsstat., 
38,  197,  401 ;  Rindell,  Akad.  Abh.  Helsingfors,  1899). 
Variations  in  solubility  are  due  to  the  previous  heat 
treatment  of  the  salt.  Samples  dried  at  100°  (d  2-04) 
dissolved  in  an  horn-,  decomposition  taking  place 
only  slowly.  Samples  dried  at  130°  (d  2-7)  and  treated 
similarly  were  undissolved  after  several  days  and  were 
correspondingly  slowly  decomposed.  The  chemical 
composition  of  this  salt  is  identical  with  that  dried 
at  100°.  An  isomeric  change  is  indicated.  Experi¬ 
ments  on  the  combination  with  ammonia  using 
Hiittig’s  eudio -tensiometer  (A.,  1921,  ii,  195)  showed 
that  monocalcium  phosphate  which  had  been  heated 
at  100°  absorbed  only  0-5  mol.  of  ammonia  at  18°. 
The  vapour  pressure  could  not  be  measured  because 
of  the  non-homogeneity  of  the  product.  The  salt 
which  had  been  heated  at  130°  took  up  4  mols.  of 
ammonia  at  18° ;  the  corresponding  vapour  pressure 
wras  49  mm.  Isotherms  indicated  the  formation  of  a 
diammino  and  a  monoammine. 

The  values  of  Q  deduced  from  Nemst’s  equa¬ 
tion  logp  =  — <3/4- 5727+ 1-75  log  T+aT+3-3,  where 
a=— 0-0094,  were  in  good  agreement.  It  is  assumed 
that  the  above  phenomena  are  due  to  hydrate 
isomerism.  When  the  temperature  is  raised,  the 
water  of  hydration  passes  into  the  interior  of  the 
molecule ;  the  whole  structure  thus  expands  and  the 
ammonia  molecule  is  taken  up  more  readily.  Applic¬ 
ation  of  the  law  of  mass  action  shows  that  the  decom¬ 
position  of  monocalcium  phosphate  is  a  unimolecular 
reaction.  M.  Carlton. 

Traube's  rule  applied  to  phenomena  of  par¬ 
tition  between  two  phases.  A.  Frumkin  (Trans. 
Karpov  Inst.  Chem.  [Russia],  1925,  No.  4,  90 — 92). — 
From  the  work  of  Wroth  and  Reid  (A.,  1917,  ii,  17) 
it  follows  that  on  transferring  the  group  CH2  from  the 
body  of  the  liquid  into  the  space  filled  with  vapour 
the  forces  of  cohesion  exerted  between  the  molecules 
of  the  liquid  produce  work  ( W)  equivalent  to  350  g.-cal. 
From  Rehbindcr’s  results  (A.,  1924,  ii,  662),  the 
work  {W)  of  absoiption  produced  by  the  force  of 
cohesion  during  the  transfer  of  the  group  CH2  from 
the  solution  to  its  surface  is  equivalent  to  650  g.-cal. 
Hence  W—W'=W",  the  work  necessary  to  transfer 
the  CH2  group  from  the  surface  of  water  into  the 
space  filled  with  vapour,  is  300  g.-cal.  Since  IF"  is 
positive,  the  CK2  group  is  attracted  by  the  surface  of 
the  water  (cf.  Adam,  A.,  1922,  i,  424,  ii,  687). 

Chemical  Abstracts. 

Adsorption  of  mercury  vapour  by  activated 
wood  charcoal.  N.  D.  Zelinsky  and  M.  A. 
Rakusin  (Ber.,  1926,  59,  [B],  2072— 2074).— A 
sample  of  birch  charcoal  absorbed  5-65%  of  mercury 
when  exposed  to  mercury  vapour  at  the  ordinary 
temperature.  After  protracted  exposure  to  air,  the 
charcoal  retained  4-69%  of  mercury.  H.  Wren. 


Adhesive  forces  in  solutions.  VII.  Adsorp¬ 
tion  from  dilute  aqueous  solutions.  M.  Dubinin 
(Z.  physikal.  Chem.,  1926,  123,  86 — 98;  cf.  this  vol., 
238). — The  adsorption  of  various  substances  from 
aqueous  solutions  by  activated  wood  charcoal  at  the 
ordinary  temperature  has  been  studied.  If  the 
amount  adsorbed  is  plotted  against  the  concentration 
of  the  solution  in  equilibrium  with  it,  the  resulting 
curves  arc,  for  strong  electrolytes  such  as  the  halogen 
acids  and  the  halides  of  potassium,  convex  to  the 
concentration  axis,  and  their  equations  differ  only  by  a 
constant.  With  weak  electrolytes  and  non-electro¬ 
lytes,  the  curves  are  related  to  each  other  in  a  similar 
maimer,  but  are  much  more  nearly  rectilinear.  Sul¬ 
phuric  acid  and  other  polybasic  acids  behave  like  the 
other  strong  electrolytes.  Mixtures  of  hydrochloric 
and  acetic  acids  give  isotherms  which,  with  increasing 
proportions  of  the  former  acid,  change  continuously 
from  the  form  characteristic  of  weak  electrolytes  to 
that  characteristic  of  strong  electrolytes. 

R.  Cuthill. 

Adsorption  from  solution  by  ash-free  adsorb¬ 
ent  charcoals.  H.  Properties  of  purified 
adsorbent  charcoals.  E.  J.  Miller  (J.  Phvsical 
Chem.,  1926,  30,  1162—1169;  cf.  A.,  1924,  ii, 
664;  1925,  ii,  656). — The  properties  of  adsorbent 
charcoals  of  animal,  vegetable,  and  carbohydrate 
origin,  purified  by  the  method  previously  described 
(this  vol.,  898),  have  been  studied.  All  these  char¬ 
coals  after  purification  have  the  same  properties  of 
selective  adsorption  from  solutions  of  electrolytes, 
which  are  also  identical  with  those  of  pure,  ash-free 
sugar  charcoal.  Acids,  but  not  bases,  are  adsorbed, 
whilst  salts  (potassium  chloride)  are  adsorbed  hydro¬ 
lytically,  as  also  are  methylene-blue  and  ammonium 
eosin  (cf.  Bartell  and  Miller,  A.,  1923,  ii,  464).  Puri¬ 
fication  of  the  charcoals  does  not  affect  the  adsorption 
capacity  or  the  fundamental  nature  of  the  adsorbent 
carbon.  The  activity  of  a  charcoal  is  most  easily 
determined  in  a  simple  maimer  by  measuring  the 
adsorption  capacity  for  benzoic  acid,  and  the  purity, 
by  separate  treatments  with  hydrochloric  acid  and 
a  strong  base.  The  prevailing  idea  that  charcoals 
adsorb  acids  and  bases  equally  is  erroneous. 

L.  S.  Theobald. 

Influence  of  electrolytes  on  the  absorption  of 
hydrogen  ions.  B.  Aarnio  (Proc.  Int.  Soc.  Soil 
Sci.,  1926,  [ii],  2,  1—7).— The  addition  of  0*1A7- 
solutions  of  electrolytes  reduced  the  absorption  of 
ammonium  ions  from  0-lJV-ainmonium  sulphate 
and  0  ■  liY-diammonium  hydrogen  phosphate  by  a 
clay  soil  in  the  decreasing  order :  strong  acids 
(50 — 60%  reduction),  neutral  and  acid  salts,  alkaline 
salts.  Treatment  of  an  acid  clay,  an  acid  sphagnum 
moss,  and  a  neutral  soil  with  0-01A7-solutions  of 
potassium  or  calcium  chloride  did  not  appreciably 
affect  the  pa  values  of  the  suspensions  when  increasing 
amounts  of  hydrochloric  acid  and  sodium  hydroxide 
were  added.  Hydrogen  ions  absorbed  by  a  clay  are 
not  replaced  by  contact  with  0-01W-potassium  and 
calcium  chloride  solutions.  The  increase  in  acidity 
of  the  soil  solution  caused  by  potassium  chloride  is 
due  to  replacement  of  aluminium  by  potassium. 

Chemical  Abstracts. 
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Adsorption  by  animal  charcoal.  G.  Rossi  and 
A.  Basini  (Annali  Chim.  Appl.,  1926, 16,  306 — 313). — 
The  adsorption  of  methyl- violot,  indigo-carmino, 
night-blue,  alkali-blue,  Congo-red,  methylene-blue, 
and  diaminc-bluo  by  animal  charcoal  between 
19-5°  and  70°  has  been  examined.  No  generalisation 
can  bo  drawn  from  the  results  (cf.  Pelet-Jolivet  and 
Siegrist,  A.,  1911,  ii,  374).  Charcoal  which  has 
adsorbed  Congo-red  is  moro  activo  towards  alkali- 
blue  and  methyleno-bluo  than  before,  but  less  active 
towards  the  other  dj^es  mentioned  above. 

E.  W.  Wignall. 

Adsorption  on  solids  with  special  reference 
to  molecular  orientation.  W.  E.  Garner  (Trans. 
Faraday  Soc.,  advance  proof,  Oct.,  1926). — A  general 
survey  of  work  relating  to  the  adsorption  of  gases  and 
dissolved  substances  by  solids.  The  bearing  of  the 
molecular  orientation  in  the  surface  on  the  formation 
of  unimolecular  or  multimolecular  adsorption  films  is 
stressed.  The  transitions  involved  in  the  building 
up  of  successive  molecular  layers  make  it  impossible 
to  express  tho  complete  course  of  adsorption  by  a 
singlo  equation.  A.  E.  Mitchell. 

Ionic  adsorption  at  the  water  surface.  A. 
Frumktn,  S.  Reiciistein,  and  R.  Kulvarskaja 
(Kolloid-Z.,  1926,  40,  9—11;  cf.  A.,  1924,  ii,  462).— 
The  series  of  adsorbabilities  of  inorganic  anions  at 
tho  surface  of  separation  between  air  and  a  solution 
of  .an  inorganic  salt,  determined  by  P.D.  measure¬ 
ments  (loc.  cit.),  has  been  confirmed  by  surface-tension 
measurements  with  solutions  of  tho  corresponding 
totrapropylammonium  salts.  Measurements  wore 
carried  out  at  25°  by  tho  capillary  rise  method.  Tho 
rise  of  adsorbability  in  the  series  F'<Cl'<Br'<r 
depends  on  the  increase  in  ionic  volume  and  tho  con¬ 
sequent  decrease  in  hydration  energy.  An  attempt 
was  made  to  compare  tho  adsorbabilities  of  different 
cations  by  determining  the  surface  tensions  of  solu¬ 
tions  of  alkali  aap-trichlorobutyrates,  but  tho  differ¬ 
ences  between  tho  values  obtained  wore  within  the 
limits  of  experimental  error.  It  was  shown  experi¬ 
mentally  that  a  marked  hydrolytic  adsorption  does 
not  occur.  L.  L.  Berchmshaw. 

Selective  adsorption  of  colloids.  L.  Hugou- 
nenq  and  J.  Loiseleur  (Bull.  Soc.  Chim.  biol.,  1926, 
8,  523 — 549). — Selective  adsorption  differs  from 
general  adsorption  in  the  existence  of  a  limit,  which 
depends  on  the  charge  of  the  particle  and  on  the  nature 
of  tho  ion.  Tho  latter  also  determines  the  limiting 
value  of  tho  electrolyte  concentration  in  presence  of 
colloid.  The  reality  of  selective  adsorption  is  shown 
by  the  formation  of  metalloid  colloids  on  positively- 
chargod  particles,  and  of  metal  colloids  on  negatively- 
charged  particles.  Such  reactions  as  tho  biuret 
(for  protein)  and  Axenfeld’s  are,  partly  or  wholly, 
manifestations  of  selective  adsorption.  Metallic 
oxides,  deposited  by  selective  adsorption  on  colloidal 
particles,  are  able  to  catalyse  certain  reactions  in  the 
same  way  as  enzymes,  manganese  hydroxide  on 
glycogen  providing  a  powerful  oxydase,  whilst  oxides 
of  bismuth,  manganese,  and  iron  adsorbed  on  lecithin 
behave  as  catalases.  It  is  claimed  that  the  partial 
synthesis  of  enzymes  can  be  considered  as  accom¬ 
plished,  at  least  in  their  action  in  vitro ,  since  it  has 


been  possible  to  reproduce  artificially  adsorption 
compounds,  tho  structure  of  which  coincides  with  that 
of  natural  enzymes.  It  would  seem  that  tho 
electrolyte  which  is  actually  adsorbed  on  a  colloid 
may  bo  much  moro  active  than  tho  portion  which  is 
not  adsorbed.  C.  P.  Stewart. 

Absorption  of  water  by  colloidal  fibres.  J.  J. 
Hedges  (Trans.  Faraday  Soc.,  1926,  22,  178 — 193).— 
Tho  moisture  contents  of  wool  in  atmospheres  of 
various  humidities  at  17 — 29°  and  tho  heats  of  wotting 
of  wool  of  different  moisture  contents  at  22°  have 
been  determined.  The  heats  of  absorption  at  moisture 
contents  within  the  experimental  range  (0 — 1S% 
moisture  content)  wore  independently  calculated  from 
these  two  sets  of  data  and  aro  compared  with  Shorter’s 
values  (B.,  1924,  628);  tho  three  scries  are  in  rough 
agreement.  The  heats  of  wotting  of  silk  at  four 
different  moisture  contents  were  also  determined, 
and  arc  in  fair  accordance  with  tho  heats  of  absorption 
calculated  with  the  aid  of  Schloesing’s  values  for  the 
moisturo  contents  at  different  humidities  and  tem¬ 
peratures  (Bull.  Soc.  d’Encour.,  1893;  A.,  1893,  ii, 
368).  Tho  mechanism  of  absorption  is  discussed. 

L.  F.  Gilbert. 


Adsorption.  XV.  Adsorption  of  ions  by 
aluminium  hydroxide  and  by  a  mixture  of 
barium  sulphate  and  aluminium  hydroxide. 
M.  R.  Mehrotra  and  N.  R.  Diiar  (J.  Physical  Chem., 
1926,  30,  1185—1193;  cf.  Ghosh  and  Dhar,  A.,  1924, 
ii,  733). — Adsorption  of  anions  by  aluminium  hydr¬ 
oxide  gives  tho  scries  C204">Cr207">Fe(CN)»""> 
I03'  >  Br03'  >  S203"  >  N02'  >  Fo(UN)6'"  >  CNS'  > 
Mn04'>Cl',  and  by  a  mixture  of  aluminium  hydroxide 
and  barium  sulphate  the  series  Cr207">C204"> 
I03'  >  Br03'  >  Cl'  >  S203"  >N02'  >Fe(CN)fi'">Mn04' 
>Fo(CN)0"">CNS'.  In  tho  adsorption  of  anions  by 
barium  sulphate  or  aluminium  hydroxide  there  is  no 
marked  promoter  action,  due  to  the  presence  of  the 
second  adsorbent.  The  potassium  ion  is  also  ad¬ 
sorbed  from  solutions  of  potassium  oxalate  and 
bromate  by  the  above  mixture.  L.  S.  Theobald. 

Spectrophotometric  and  cataphoretic  studies 
of  the  adsorptive  power  of  proteins  for  methyl¬ 
ene-blue  chloride.  A.  Fodor  and  K.  Mayer 
(Kolloid-Z.,  1926,  40,  41—51 ;  cf.  this  vol.,  238).— 
The  adsorption  of  methylene-blue  hydrochloride  by 
by  albumin,  casein,  yeast  phosphoprotcin,  and 
globulin  has  been  investigated  by  means  of  cata- 
phoresis  measurements  and  a  spectrophotometric 
method.  The  transport  experiments  were  carried 
out  first  with  the  sol  alone,  then  with  addition  of 
varying  amounts  of  the  dye.  Tho  optical  measure¬ 
ments  were  carried  out  on  the  same  sols  under  the 
conditions  outlined  previously  (loc.  cit.).  With  yeast 
protein,  globulin,  and  casein,  the  two  methods  lead 
to  the  same  conclusions;  for  tho  first  two,  the  cata- 
phorcsis  measurements  show  a  migration  of  tho  dye 
with  the  sol,  and  tho  spectrophotometric  experiments 
indicate  an  adsorption  of  the  dye,  whilst  both  methods 
give  negative  results  with  casein.  For  albumin, 
cataphoresis  indicates  adsorption,  but  the  optical 
measurements  do  not.  With  yeast  protein  and 
globulin,  the  direction  of  migration  is  anodic.  It  is 
proved  potentiometrically  that  the  chlorine  ions  of 
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the  methylene-blue  salt  disappear  from  the  solution, 
and  it  is  inferred  that  both  tho  anion  and  the  cation 
of  the  salt  are  adsorbed.  Albumin,  on  the  contrary, 
migrates  in  presence  of  methylene-blue  hydrochloride 
to  the  cathode.  From  the  cataphorctic  measure¬ 
ments  with  yeast  protein,  combined  with  ultra- 
microscopic  examination,  it  is  found  that  1  g.  of 
the  protein  adsorbs  0-007 — 0-0014  g.  of  the  dye,  a 
result  in  good  agreement  with  the  optical  measure¬ 
ments.  It  is  calculated  that  tho  protein  particle  has  a 
radius  of  1-02  xlO'4  cm.  and  that  the  thickness  of  the 
adsorbed  layer  is  4  x  10'8  cm.  L.  L.  Bircumsiiaw. 

Adsorption  by  an  optical  method.  Fixation 
of  methylene-blue  by  yeast-phosphoprotein  sol 
within  the  disperse  phase.  R.  Riwlin  (J.C.S., 
1920,  2300 — 2303). — By  a  spectrophotometric  method 
previously  described  (this  vol.,  23S),  it  has  been 
observed  that,  when  methylene-blue  is  added  to  a 
yeast-phosphoprotein  sol,  the  light  absorption  is 
not  as  great  as  might  be  expected  from  the  turbidity 
of  tho  two  separate  solutions.  When  the  actual  and 
the  calculated  transmissions  arc  plotted  against  tho 
wave-lengths,  tho  two  curves  are  of  tho  same  form 
and  have  a  minimum  at  the  same  wave-length.  This 
indicates  that  true  h-osorption  of  the  methylene-blue 
has  taken  place.  This  result  is  in  accord  with  tho  fact 
that  the  final  value  is  attained  almost  immediately. 
Tho  fraction  of  methylene-blue  adsorbed  has  been 
measured  by  a  graphic  method.  M.  S.  Burr 

Phase  boundary  forces  at  gas-liquid  inter¬ 
faces.  IV.  Adsorption  and  orientation  of  mole¬ 
cules  of  benzene  derivatives.  A.  Frumkin,  A. 
Donde,  and  R.  Kulvarskaya  (Z.  physikal.  Chem., 
1926,  123,  321— 33S;  cf.  A.,  1925,  ii,  S73).— The 
surface  tension  at  25°  and  tho  P.D.  at  the  air-liquid 
interface  have  been  determined  for  aqueous  solutions 
of  various  benzene  derivatives.  The  relation  between 
the  lowering  of  tho  surface  tension  and  the  concen¬ 
tration  can  bo  in  general  represented  by  tho  equation 
previously  proposed  in  the  case  of  tho  higher  fatty 
acids  (ibid.,  109).  Introduction  into  the  molecule  of 
a  methyl  group  increases  tho  amount  of  solute  ad¬ 
sorbed  at  the  interface  to  an  extent  depending  on  the 
position  of  the  group,  but  in  all  cases  the  adsorp¬ 
tion  is  less  than  it  is  for  an  aliphatic  compound 
containing  the  same  number  of  carbon  atoms. 
Compounds  containing  a  polar  group  in  the  nucleus 
impart  a  positive  charge  to  the  surface  of  the  solution, 
but  accumulation  of  such  groups  may  efface  or  even 
reverse  this  effect.  Tho  P.Z)  .-concentration  curves 
of  these  compounds  and  also  of  those  which  are 
substituted  in  the  side-chain  show  a  slow  rise  in  the 
surface  charge,  followed  by  a  rapid  fall,  a  phenomenon 
which  is  apparently  due  to  the  charge  of  the  adsorbed 
ion  opposing  the  charge  resulting  from  orientation. 
Comparing  the  behaviour  of  isomcrides,  it  is  apparent 
that  the  one  which  takes  up  least  space  in  the  surface 
film  produces  the  most  positive  charge  on  the  surface. 
The  differences  here  are  so  great  that  it  is  necessary 
to  assume  that  the  molecules  of  the  isomerides  possess 
different  electrical  moments.  R.  Cuthill. 

Adsorption  and  diffusion  in  an  electric  field. 
J.  Gicklhorn,  R.  Furth,  and  O.  Bluh  (Z.  physikal. 
Chem.,  1926,  123,  344 — 362). — Furth ’s  method  of 


determining  tho  sign  of  the  charge  on  colloid  particles 
(A.,  1925,  ii,  1057)  has  been  used  to  investigate  the 
influence  of  an  electric  field  on  the  adsorption  of 
electrolytes  and  non-electrolytes  from  solution  and  of 
gases  by  solids.  Electrolysis  of  solutions  of  electro¬ 
lytes  using  filter-paper  strips  as  electrodes  causes  both 
anions  and  cations  to  pass  into  each  electrode,  i.e.,  a 
process  analogous  to  tho  adsorption  of  colloids  takes 
place.  Sulphates  are  adsorbed  by  both  electrodes 
in  approximately  equal  amounts,  whilst  chlorides  aro 
preferentially  adsorbed  at  tho  cathode.  Starch  is 
preferentially  adsorbed  at  tho  anode,  sucrose  and 
carbamide  at  tho  cathode.  It  therefore  seems  that 
solutions  of  non-electrolytes  must  contain  charged 
molecules.  If  solutions  of  hydrogen  peroxide  are 
electrolysed  in  the  dark  or  in  presence  of  alkali  so  as 
to  prevent  spontaneous  decomposition,  using  starch- 
iodide  papor  electrodes,  iodino  appears  at  the  cathode 
only,  apparently  owing  to  tho  action  of  oxygen  ions. 
When  two  electrodes  aro  suspended  in  gaseous 
ammonia,  ammonia  is  adsorbed  at  the  anode  only, 
although  all  the  molecules  of  the  gas  are  without 
charge.  Various  explanations  of  tho  above  effects 
can  be  given,  but  it  is  not  yet  possible  to  decide 
between  them.  R.  Cuthill. 

Adsorption  and  reaction.  II.  Setting  of 
litharge-glycerol  cement.  H.  A.  Neville  (J. 
Physical  Chem.,  1926,  30,  1181 — 11S4). — Tho  setting 
of  litharge-gtycerol  cement  has  been  studied  by  the 
thcrmomotric  method  used  for  plaster  of  Paris 
(this  vol.,  899)  and  an  analogous  two-stage  process 
observed.  The  rate  of  setting  depends  on  the  form 
of  lead  monoxide  used  and  on  the  dryness  of  the 
glycerol.  Water,  hydroxyl  ions,  and  stirring  acceler¬ 
ate  setting,  whilst  hydrogen  ions  retard  it.  Water 
is  a  definite  product  of  the  reaction,  which  is  best 
represented  by  the  equation  3PbO+2C3H5(OH)3= 
Pb3(C3H503)2-{-3H20.  The  set  product  when  pow¬ 
dered  and  boiled  with  water  is  completely  hydrolysed 
to  lead  oxide  and  glycerol,  and  when  heated  in  the 
absence  of  air  yields  pyrophoric  lead. 

L.  S.  Theobald. 

Regularities  in  the  precipitation  and  adsorp¬ 
tion  of  small  quantities  of  substances  and  its 
relationship  to  the  radioactive  precipitation 
rule.  O.  Hahn  [with  O.  Erbaoher  and  N.  Feich- 
ttnger]  (Ber.,  1926,  59,  [2?],  2014 — 2025). — Observ¬ 
ations  on  the  precipitation  of  mercuric  iodide  or 
mercurous  chloride  in  the  presence  of  thorium-!?, 
the  crystallisation  of  gypsum  in  the  presence  of 
thorium-A  or  thorium-!?,  the  precipitation  of  copper 
fumarate  in  presence  of  thorium-A  or  thorium-!?, 
and  the  precipitation  of  uranyl  sulphate  in  presence 
of  uranium-A  are  not  in  harmony  with  Fajans’  rule 
(A.,  1913,  ii,  1010),  but  accord  with  the  generalisation 
that  “  an  element  is  precipitated  from  its  solution, 
however  dilute,  with  a  crystallising  precipitate  when 
it  is  built  into  the  crystal  lattice  of  the  precipitate  and 
thus  forms  mixed  crystals  with  the  ions  of  the  crystal¬ 
lising  precipitate.  If  this  is  not  the  case,  the  element 
remains  in  the  filtrate,  no  matter  how  sparingly 
soluble  its  compound  with  the  oppositely  charged 
component  of  the  lattice  in  the  particular  solvent 
may  be.”  A  further  general  rule  is  that  “  an  element 
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is  adsorbed  from  its  solution,  however  dilute,  by  a 
precipitate  when  a  surface  charge  is  imparted  to  the 
precipitate  opposite  to  the  charge  of  the  adsorbed 
element  and  the  adsorbed  compound  is  sparingly 
soluble  in  the  solvent  employed.”  This  rule  is  based 
on  observations  on  tho  rapid  precipitation  of  gypsum 
by  alcohol  in  the  presence  of  thorium-5  or  thorium-X, 
and  the  precipitation  of  silver  iodide  in  the  presence  of 
thorium-5  in  presence  of  an  excess  of  iodine  or  silver 
ions.  Adsorption  by  hydroxides  rich  in  surfaces 
requires  further  investigation.  H.  Wren. 

Physico-chemical  processes  in  the  sintering 
of  powders  without  fusion.  J.  A.  He dvall  (Z. 
physilcal.  Chcm.,  1926,  123,  33 — 85).— Compressed 
pastilles  of  powdered  ferric  oxide  and  fcrrosoforric 
oxido  woro  heated  under  various  conditions,  and  the 
extent  to  which  they  caked  together  was  estimated 
from  the  reduction  in  their  cross-section  and  the 
increase  in  their  resistance  to  a  crushing  strain.  With 
increase  in  the  tomperature  at  which  tho  pastilles 
are  heated,  the  rigidity  increases  slowly  until  a  cortain 
temperature,  T,  is  reached,  above  which  the  rate  of 
increaso  is  much  greater.  The  cross-section  decreases 
fairly  rapidly  throughout,  except  near  T,  where  it 
changes  very  little.  T  is  considered  to  represent 
the  temperature  of  recrystallisation,  the  only  force 
acting  below  this  tomperature  being  that  of  shrinkage, 
whilst  above  this  temperature  the  forces  of  recrys¬ 
tallisation  come  into  play  as  well.  This  viow  is 
borne  out  by  determinations  of  the  recrystallisation 
temperature.  The  hardness  of  the  pastilles  increases 
with  increase  in  the  time  of  heating  and  in  the  amount 
of  initial  compression,  and  is  the  greater  the  smaller 
and  more  irregularly  shaped  are  the  granules  consti¬ 
tuting  the  pastilles.  The  sintering  is  much  increased 
if  chemical  reactions  occur  in  the  powder,  and  very 
considerable  hardness  may  be  attained  at  temperatures 
below  that  at  which  recrystallisation  commences. 
Thus  the  oxidation  of  ferrosoferric  oxido  to  ferric 
oxide  and  the  reverse  process  are  accompanied  by 
considerable  increase  in  hardness  and  shrinkage. 
This  effect  is  still  more  pronounced  if  the  oxides  are 
heated  with  lime  or  silica.  These  results  arc  of 
importance  in  connexion  with  briquetting  processes 
for  the  treatment  of  ores.  R.  Cuthill. 

Effects  of  gases  on  the  surface  tensions  of 
some  liquids.  B.  Tamamushi  (Bull.  Chem.  Soc. 
Japan,  1926,  1,  173 — 177). — Measurements  have  been 
made  of  the  depressing  effect  of  air,  carbon  dioxide, 
nitrous  oxide,  and  hydrogen  sulphide  on  the  surface 
tensions  of  water,  ethyl  alcohol,  ethyl  ether,  carbon 
disulphide,  and  carbon  tetrachloride.  A  modified 
form  of  the  apparatus  of  Ramsay  and  Shields  (J.C.S., 
1S93,  63, 1089)  was  used  and  the  depression  of  surface 
tension  expressed  in  the  form  100Acr/cr,  where  cr  is 
the  surface  tension  of  the  pure  solvent  and  Act  the 
difference  between  that  of  solvent  and  solution.  For 
a  given  gas  with  different  liquids,  the  values  of  Ao-/cr 
are  almost  constant,  whilst  for  systems  of  the  same 
liquid  and  different  gases  the  empirical  relation  holds  : 
Acr/cr—W>i-\-a,  where  0  is  the  concentration  of  gas 
in  the  liquid  phase  and  k  and  a  arc  constants. 

A.  S.  Corbet. 


Surface  tension  of  gelatin  solutions.  II. 
J.  H.  S.  Johnston  and  G.  T.  Peard  (Biochem.  J., 
1926,  20,  816 — 824). — There  is  no  evidence  that  the 
sudden  fall  of  the  surface  tension  of  gelatin  below 
pa  2-0  is  due  to  immediate  hydrolysis.  A  certain 
amount  of  hydrolysis  takes  placo  on  long  keeping  at 
this  value  (cf.  A.,  1925,  ii,  659).  The  “  protein 
error  ”  of  certain  indicators  with  gelatin  solutions 
has  been  investigated.  Bromophenol-blue  gives  a 
minimum  error  at  the  isoelectric  point  and  a  maximum 
error  at  about  pa  2'4.  The  surface  tension-pH  curves 
of  gelatin  have  been  corrected  as  regards  pa  for  tho 
“  protein  error”  in  the  colorimetric  determination  of 
PiX-  S.  S.  ZlLVA. 

Structure  of  the  surface  layer.  III.  Capillary 
curves  of  the  higher  fatty  acids  and  the  equation 
expressing  the  state  of  the  surface  layer.  IV. 
Electric  properties  of  unimolecular  layers.  V. 
Method  of  verifying  Gibbs'  equation.  A.  Frum- 
kin  (Trans.  Karpov  Inst.  Chom.  [Russia],  1925, 
No.  4,  56 — 89). — III.  Capillary  curves  of  higher  fatty 
acids  up  to  lauric  (dodecoic)  acid  deviate  from  those 
of  lower  acids  on  account  of  an  attraction  between  long 
hydrocarbon  chains ;  layersformedbyadsorptionontho 
surface  of  solutions  behave  similarly  to  those  obtained 
from  insoluble  fatty  acids  with  still  longer  chains. 
Shishkovskii’s  equation,  when  modified  to  express 
tho  action  of  these  forces  of  attraction,  accords  with  tho 
experimental  curves.  Polymerisation  in  the  surface 
layer  must  also  be  taken  into  consideration. 

IV".  The  use  of  a  platinum  wire  covered  with 
ionium  permits  the  measurement  of  tho  magnitude  of 
the  potential  jump  on  the  border  betweon  air  and 
the  surface  of  the  liquid.  Examination  of  unimole¬ 
cular  layers  of  insoluble  substances  shows  that  the 
phenomena  observed  can  also  in  this  case  be  explained 
on  the  basis  of  Langmuir’s  views  on  the  orientation 
of  molecules,  but  tho  ratio  of  the  magnitude  of  the 
change  of  tho  potential  jump  to  the  quantity  of 
adsorbed  molecules  is  smaller  for  substances  with  short 
chains. 

V.  Gibbs’  equation  can  bo  tested  experimentally 
by  using  a  substance,  such  as  lauric  acid,  which 
combines  an  intense  capillary  activity  with  a  very 
slight  solubility  in  water.  By  measurement  of  tho 
tune  required  for  the  evaporation  of  drops  of  a  solu¬ 
tion  of  lauric  acid  in  light  petroleum  on  the  surface  of 
water  tho  moment  of  saturation  of  the  surface  can  be 
determined.  From  this,  and  from  data  expressing 
tho  relation  between  tho  concentration  and  surface 
tension  of  solutions  of  lauric  acid,  the  adsorbed  quan¬ 
tity  is  calculated  by  means  of  Gibbs’  equation  to  bo 
5-7x10' 10  g.-mols.  per  c.c.  Harkins  and  Roberts 
(A.,  1922,  ii,  422)  obtained  the  limiting  value  5-5  X 10'10 
for  dccoic  acid.  Chemical  Abstracts. 

Physical  phenomena  and  molecular  orient¬ 
ation.  E.  K.  Rideal  (Trans.  Faraday  Soc.,  1926, 
advance  proof,  Oct.,  1926). — An  introductory  survey 
of  the  literature  and  problems  involved. 

R.  Cuthill. 

Insoluble  films  on  water  surfaces.  N.  K. 
Adam  and  G.  Jessop  (Trans.  Faraday  Soc.,  1926, 
advance  proof,  Oct.,  1926). — A  summary  of  recent 
papers  (cf.  this  vol.,  348).  R.  Cuthill. 
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Fine  structure  of  surface  films.  Influence  of 
temperature  on  the  surface  tension  of  pure 
dielectric  liquids.  G.  Jung  (Z.  physikal.  Cliern., 
1926,  123,  281 — 302). — The  Langevin-Weiss  theory 
of  the  spontaneous  magnetisation  of  a-iron  below  the 
Curie  point  is  applied  to  the  orientation  of  molecules 
on  tho  surfaces  of  dielectric  liquids.  A  method  is 
given  for  calculating  the  moments  of  dipoles  and  the 
polarisation  of  molecules  from  critical  data.  Eotvos’ 
formula  is  valid  for  substances  with  very  small  dipolo 
moments,  and  in  the  case  of  anomalous  substances 
the  constant  in  the  formula  approaches  a  universal 
value  with  increase  of  temperature.  -  The  total  surface 
energy  is  an  additive  property  of  the  constituent 
atoms  and  groups  of  the  molecules.  The  contribution 
of  the  heat  of  demagnetisation  of  iron  to  its  specific 
heat  is  compared  with  factors  affecting  the  specific 
heat  of  the  surfaces  of  dipolar  liquids.  The  mathem¬ 
atical  expressions  derived  in  this  paper  are  regarded 
as  approximate  only,  as  various  effects,  such  as  tho 
mutual  influence  of  the  molecules,  and  electrostriction, 
have  not  been  taken  into  consideration. 

L.  F.  Gilbert. 

Electrification  at  interfaces.  H.  Freundlich 
(Trans.  Faraday  Soc.,  advance  proof,  Oct.,  1926). — 
The  importance  of  a  distinction  betweon  the  thermo¬ 
dynamic  potential  and  the  eleetrokinetic  potential  as  a 
factor  governing  electrification  at  interfaces  is  pointed 
out.  It  is  assumed  that  the  electric  double  layer  at 
an  interface  is  not  truly  of  the  Helmholtz  type,  but 
of  tho  “  diffuse  ”  type  of  Billiter,  in  which  the  ions 
of  at  least  one  layer  are  not  strictly  bound  to  the  one 
surface,  so  that  when  the  two  phases  undergo  dis¬ 
placement  the  surface  of  separation  is  not  identical 
with  the  true  interface  between  tho  phases.  It  is 
assumed  also  that  a  thin  film  of  the  liquid  or  other 
second  phase  adheres  firmly  to  the  solid  wall  of  the 
other  phase.  Then  the  thermodynamic  potential  is 
the  true  potential  between  the  phases,  whilst  the 
eleetrokinetic  potential  is  that  between  the  movable 
liquid  phase  and  the  thin  film  of  liquid  adhering  to  the 
solid  wall.  The  thermodynamic  potential  of  a  glass 
electrode  was  compared  with  the  eleetrokinetic 
potential  of  a  glass  capillary,  of  tho  same  glass, 
measured  with  the  help  of  the  stream  potential.  The 
Nernst  potential  showed  no  marked  variation  with 
the  nature  of  the  electrolyte,  whilst  the  eleetrokinetic 
potential  varied  greatly  with  the  nature  of  the  cation. 
The  quadrivalent  thorium  ion  caused  a  change  of  sign 
at  very  low  concentrations.  By  reference  to  various 
experimental  results  on  the  lowering  of  surface  tension 
and  coagulation  of  sols,  a  parallelism  between  tho  two 
potentials  is  shown  to  exist,  in  that  both  follow  the 
rule  of  Traube.  This  parallelism  is  attributed  to  the 
effects  of  the  orientation  of  the  molecules. 

A.  E.  Mitchell. 

Electrification  at  interfaces.  R.  K.  Schofield 
(Trans.  Faraday  Soc.,  advance  proof,  Oct.,  1926). — 
Largely  a  discussion  of  results  already  published  (cf. 
this  vol.,  239,  572).  R.  Cttttttt.t. 

Arrangement  of  molecules  on  the  surface  of 
pure  liquids.  S.  Sudden  (Trans.  Faraday  Soc., 
advance  proof,  Oct.,  1926 ;  cf.  A.,  1924,  ii,  662).— The 
existence  of  oriented  molecules  to  any  great  extent 


on  the  surface  of  pure  liquids  is  in  conflict  with  the 
requirements  of  the  kinetic  theory.  Application  of 
Einstein’s  theory  of  the  Brownian  movement  leads 
to  a  similar  conclusion.  It  is  therefore  probable  that 
the  molecules  on  the  surfaco  of  such  liquids  are 
arranged  at  random.  R.  Cuthtll. 

Physical  properties  of  composite  surfaces. 
W.  Ramsden  (Trans.  Faraday  Soc.,  advance  proof, 
Oct.,  1926). — A  resume  of  some  physical  properties  of 
composite  surfaces;  discrepancies  between  observ¬ 
ations  and  theory  are  indicated.  A.  E.  Mitchell. 

Rate  of  spreading  of  oil  on  water.  E.  Landt 
and  M.  Volmer  (Z.  physikal.  Chem.,  1926,  122, 
39S — 399;  cf.  A.,  1925,  ii,  508;  this  vol.,  349). — The 
rate  of  spreading  of  olive  oil  on  water  has  been 
determined  with  the  aid  of  talcum  powder  as  an 
indicator.  A  rapid  followed  by  a  slow  decrease  of 
rate  occurs  as  the  radius  of  the  film  increases. 
Theoretical  considerations  are  advanced  with  which 
those  phenomena  are  in  accordance.  A  method  of 
calculating  the  relative  rates  of  spreading,  under 
comparable  conditions,  of  adsorbed  substances  on 
liquid  and  solid  surfaces,  respectively,  is  given. 

L.  F.  Gilbert. 

Spreading  of  proteins.  E.  Gorter  and  F. 
Grendal  (Trans.  Faraday  Soc.,  advance  proof,  Oct., 
1926). — Proteins  may  spread  on  water  to  form  a 
unimolecular  layer.  Under  proper  temperature  con¬ 
ditions  and  suitable  hydrogen-ion  concentrations 
(about  pn=l),  haemoglobin,  casein,  serum  proteins, 
and  muscle  proteins  spread  in  a  film  of  thickness 
6 — 7 -5  A.  The  behaviour  of  other  proteins  such  as 
gelatin  and  gliadin  is  comparable  with  that  of  short- 
chain  fats.  The  proteins  do  not  spread  on  distilled 
water  to  give  a  film  of  minimum  thickness;  the 
spreading  is  a  function  of  the  time,  although  with 
strongly  acid  water  it  is  independent  of  time.  With 
hydrogen-ion  concentrations  on  either  side  of  the 
isoelectric  point  the  layer  is  thicker  than  unimolecular 
and  in  some  cases  is  3  mols.  thick.  Increasing 
temperature  has  an  accelerating  effect  on  the  spread¬ 
ing  of  proteins  of  the  haemoglobin  and  casein  type, 
whilst  those  of  the  gelatin  type  spread  better  at  low 
temperatures.  It  is  suggested  that  the  spreading  in 
thin  films  is  due  to  the  attraction  of  the  terminal 
CO'NH  groups  of  the  molecules  for  water. 

A.  E.  Mitchell. 

Capillarity  and  evaporation.  II.  K.  Schultze 
(Kolloid-Z.,  1926,  39,  362—371 ;  cf.  A.,  1925,  ii,  287). 
— A  description  and  discussion  of  experiments  on  the 
rate  of  evaporation  of  water,  alcohol,  ether,  and 
light  petroleum  from  regularly  and  irregularly 
shaped  capillary  tubes.  N.  H.  Hartshorne. 

Capillarity  and  wetting.  II.  K.  Schultze 
(Kolloid-Z.,  1926,  40,  12—16;  cf.  A.,  1925,  ii,  856).— 
A  true  “  wetting  process”  occurs  only  when  a  liquid 
spreads  on  a  plane  surface.  In  other  cases — e.g., 
the  so-called  wetting  of  a  powder  by  a  liquid — tho 
process  is  always  closely  connected  with  capillary 
filling  processes.  These  filling  processes  have  been 
investigated  in  glass,  agar,  and  gelatin  capillary 
tubes  of  varying  cross-section,  with  one  closed  end, 
and  the  influence  of  cross-section,  position  of  tube 
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with  reference  to  liquid,  and  surface  tension  of  liquid 
have  been  studied.  Considering  the  capillary  rise 
of  liquids  in  granular  media,  it  is  suggested  that  the 
lowering  of  velocity  and  height  of  capillary  rise  are 
due,  not  to  frictional  resistance  (cf.  Mitscherlich, 
Bodenkunde,  1923,  139),  but  to  difficulties  of  spread¬ 
ing  of  the  liquid  caused  by  the  non- vertical  capillary 
passages.  The  swimming  of  powders  on  liquids  is 
also  to  be  traced  to  such  difficulties  of  capillary 
filling.  L.  L.  Bircumshaw. 

Origin  of  the  movements  of  camphor  on  water, 
and  other  allied  phenomena.  L.  A.  Bamdas 
(Proc.  Indian  Assoc.  Cult.  Sei.,  1926,  10,  1 — 34). — 
The  movements  of  solid  particles  or  droplets  of 
various  organic  compounds  on  a  clear  water  surface 
have  been  observed.  Streams  of  material  leave  the 
edges  and  stream-lines  are  found  to  be  convergent 
when  the  boundary  is  concave  and  divergent  when  it 
is  convex.  It  has  been  shown  b}r  direct  measurement 
that  the  denser  surface  film  thus  formed  at  the  con¬ 
cave  edge  has  a  lower  tension  than  the  film  at  the 
convex  side.  The  forces  thus  set  up  cause  the  dis¬ 
solving  particle  or  droplet  to  move  away  from  the 
concave  boundary.  When  crystals  of  a  dye  such 
as  methyl-violet  are  thrown  on  water,  there  is  often 
a  short  initial  stationary  period  during  which  spread¬ 
ing  takes  place  uniformly.  Then  streams  of  micro¬ 
crystals  are  rapidly  shot  off  from  particular  points, 
resulting  in  a  recoil  movement  of  the  original  crystal, 
which  movement  often  becomes  spiral.  In  some  cases, 
a  liquid  unimolecular  film  and  in  others  a  solid  film 
is  formed.  When  a  solid  film  is  touched  with  an 
oiled  platinum  wire  it  cracks,  whilst  a  liquid  film  is 
swept  away.  Spreading  is  most  marked  among 
compounds  containing  such  groups  as  -OH,  -C02H, 
-NH2,  and  -CHO,  whilst  non-polar  compounds,  such 
as  benzene,  cycZohexane,  carbon  tetrachloride,  etc., 
spread  very  little  or  not  at  all.  The  scattering  of 
light  by  a  unimolecular  film  has  been  observed,  and 
in  some  cases,  e.g.,  tetraiodofluorescein,  this  is  accom¬ 
panied  by  an  intense  fluorescence.  M.  S.  Burr. 

Properties  of  Blau's  complex  salts.  H. 
Freundlich  and  V.  Birstein  (Koll.-Chem.  Beih., 
1926,  23,  27 — 40). — Blau’s  complex  salts  embrace 
the  ferrous  salts  which  contain  the  tridipyridyl- 
ferro  ion  and  the  triphenanthrolineferro  ion.  Ad¬ 
sorption  measurements  showed  that  the  sulphate  of 
the  ferro-tridipyridyl,  and  the  bromide  of  the  ferro- 
triphenanthroline  salt  are  strongly  adsorbed  by  blood 
charcoal,  wool,  and  arsenic  trisulphide  in  aqueous 
solution,  in  accordance  with  the  usual  adsorption 
isotherm.  The  salts  exert  a  strong  coagulating 
action  on  negative  sols,  such  as  arsenic  trisulphide. 
Equivalent  quantities  of  the  complex  cations  are 
adsorbed  by  arsenic  trisulphide  at  the  coagulation 
value.  It  was  found  that  an  acpieous  solution  of  the 
dipyridyl  salt  at  first  wets  glass  or  quartz  completely, 
but  after  a  few  minutes  no  longer  does  so.  It  appears 
as  if  a  non-wetting  organic  substance  is  formed.  The 
addition  of  an  excess  of  ferrous  sulphate  prevents  the 
reduction  of  wetting  power.  This  behaviour  may  be 
explained  by  assuming  the  splitting  of  dipyridyl 
from  the  complex  salt,  as  first  suggested  by  Werner 
(J.  Arner.  Chem.  Soc.,  1923,  45,  35).  Blau’s  salts  are 


plastic,  and  may  be  rubbed  into  a  thin  layer  on  a 
glass  surface.  Such  a  layer,  in  the  case  of  the 
dipyridyl  salt,  shows  double  refraction  and  strong 
positive  dichroism  in  the  direction  of  rubbing.  If 
left  for  some  time  in  dry  air,  the  optical  properties  of 
the  layer  change,  and  the  dichroism  becomes  negative 
for  long  waves.  It  is  suggested  that  this  is  due  to 
the  dehydration  of  a  hydrate,  the  suggestion  being 
supported  by  microscoifical  observations  of  small 
crystals.  The  double  refraction  changes  with  the 
dichroism,  and  follows  the  rule  given  by  Zocher 
(Naturwiss.,  1925,  13,  1015).  L.  L.  Bircumshaw. 

Fundamental  principles  of  colloid  chemistry. 
J.  W.  McBain  (Kolloid-Z.,  1926,  40,  1 — 9). — An 
address  delivered  at  the  fourth  colloid  symposium,  in 
which  a  general  survey  is  given  of  modern  views  on 
colloidal  structure  and  stability,  and  suggestions  are 
made  for  the  further  investigation  of  a  number  of 
problems.  L.  L.  Bircumshaw. 

Colloidal  systems  in  nitromethane.  J.  W. 
Williams  and  J.  A.  Skogstrom  (J.  Physical  Chem., 
1926,  30,  1170 — 1174;  cf.  this  vol.,  15). — The  form¬ 
ation  of  colloidal  systems  of  phosphorus  pentoxide  in 
nitromethane  in  the  presence  of  traces  of  water  is 
described.  Above  and  below  a  definite  concentration 
of  water  no  gel  is  formed,  and  the  most  rapid  formation 
of  the  gel  occurs  at  a  definite  concentration  of  water. 
Similar  systems  are  formed  with  the  aliphatic  acids, 
aldehydes,  ketones,  and  alcohols  as  peptising  agents, 
and  there  is  considerable  evidence  that  the  formation 
of  these  colloidal  systems  results  from  a  chemical 
reaction  between  the  pentoxide  and  the  peptising 
agent.  Aldehydes  and  ketones  give  highly  coloured 
gels.  L.  S.  Theobald. 

Formation  of  disperse  systems  by  the  electro¬ 
lysis  of  aqueous  solutions  by  direct  and  altern¬ 
ating  currents.  E.  Jirsa  (Kolloid-Z.,  1926,  40, 
28 — 33). — A  study  has  been  made  of  the  formation 
of  sols  from  the  electrode  materials  in  the  electrolysis 
of  aqueous  solutions.  The  anodic  polarisation  of 
silver  and  copper  in  alkaline  liquids  and  of  gold  in 
dilute  sulphuric  acid  indicates  that  a  passivating 
medium  is  essential.  Theoretically  a  sol  can  be 
formed  at  any  oxidation  stage  if  the  medium  acts 
in  a  passivating  way,  not  only  for  one,  but  for  every 
stage,  and  if  the  medium  contains  an  anion  which  is 
specific  for  the  stability  of  a  particular  sol.  In  the 
formation  of  sols  at  the  cathode,  the  sol  is  never 
formed  by  direct  discharge  at  the  cathode.  If  the 
sol  is  formed  from  the  cathode  material,  the  cause  is 
to  be  sought  in  some  secondary  reaction  between  the 
cathode  and  the  decomposition  product  of  the  elec¬ 
trolyte,  leading  to  the  disintegration  of  the  cathode. 
The  sols  formed  at  the  cathode  are  always  metals. 
With  silver,  copper,  platinum,  and  gold,  sols  of  the 
lowest  oxides  are  formed  by  electrolysis  by  alternating 
current  between  these  metals  in  passivating  media. 
The  behaviour  of  lead  electrodes  in  alkaline  liquids 
is  also  considered.  L.  L.  Bircumshaw. 

Growth,  of  small  gold  particles  in  the  prepar¬ 
ation  of  gold  hydrosols  from  dilute  alkaline 
gold  chloride  solutions.  J.  Zakowski  (Koll.- 
Chem.  Beih.,  1926,  23,  117 — 142;  cf.  Zsigmondy  and 
Hiickel,  A.,  1925,  ii,  775). — Measurements  of  the 
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velocity  of  growth  of  colloidal  gold  particles  in  the 
preparation  of  gold  hydrosols  by  the  formaldehyde 
method  confirm  the  conclusions  of  Rcitstotter  with 
respect  to  the  general  course  of  the  growth  of  the 
nuclei,  its  dependence  on  the  amount  of  added  gold 
hydrosol  and  on  the  temperature,  and  its  relation  to 
the  velocity  of  growth  calculated  from  the  Zsig- 
mondy-Hiickel  formula  y/b~l/a.[{l-\-2k.t/l0)3— 1], 
where  y  is  the  fraction  of  gold  reduced  in  time  l,  a 
and  b  are  the  volumes  of  the  gold  chloride  solution 
and  the  added  gold  hydrosol,  /03  is  the  volume  of  a 
nucleus  (regarded  as  cubical)  at  time  t— 0,  and  k  is 
the  velocity  of  linear  growth.  The  growth  of  the 
gold  particles  takes  place  in  two  stages  :  a  stago  of 
slow  growth  (the  induction  period),  for  which  region 
the  formula  docs  not  hold,  and  a  stage  of  rapid  growth, 
for  which  period  the  formula,  corrected  by  means  of 
extrapolation,  holds  well.  The  magnitude  of  the 
induction  period  is  dependent  on  the  total  surface 
area  of  the  added  nuclei, 'being  smaller  the  greater  the 
area.  It  decreases  with  rise  of  temperature,  is 
diminished  by  previous  illumination  of  the  gold 
solution  by  ultra-violet  light,  and  is  almost  independent 
of  the  age  of  the  gold  chloride  solution.  The  velocity 
of  growth,  on  the  other  hand,  decreases  in  an  irregular 
manner  with  the  age  of  the  solution.  In  unboiled 
gold  salt  solution,  the  rate  of  growth  and  spontaneous 
nucleus  formation  arc  greater  than  in  boiled  solution. 
.Measurements  with  fresh,  boiled  gold  solution  show 
that  the  factor  2 lc/l0  is  independent  of  the  quantity 
of  added  gold  hydrosol.  The  relation  between  the 
rate  of  growth  and  the  magnitude  of  the  added  nuclei 
agreed  well  in  some  cases  with  the  formula ;  in  other 
cases,  k  decreased  with  increasing  /0. 

L.  L.  Bircumshaw. 

Colloidal  solutions  of  alkaline-earth  carbon¬ 
ates.  II.  Constitution  of  barium  carbonate 
sol.  A.  von  Burzagh  (Kolloid-Z.,  1926,  39,  218 — - 
230). — Barium  carbonate  sols  prepared  as  described 
previously  (this  vol.,  469)  are  highly  individual ;  even 
those  with  approximately  the  same  concentration 
show  quite  different  behaviour,  e.g.,  as  regards  con¬ 
ductivity  and  coagulation.  The  constitution  of  the 
colloid  particles  is  deduced  to  be 
{(BaC03).-[Ba(0H)2]„  .  Ban}2",  with  which  are  paired 
*2n  hydrogen  carbonate  ions.  From  conductivity 
measurements  of  a  0-12656  molar  sol  with  a 
particle  diameter  of  87  ga  and  of  its  ultrafiltrate  and 
from  measurements  of  its  migration  velocity  it  is 
calculated  that  when  n= 2,  x  is  120  and  on  dilution 
to  1/16  decreases  to  43.  x  also  depends  greatly  on 
the  particle  size  :  e.g.,  with  a  0-1472  molar  sol  with  a 
particle  diameter  of  198  it  is  486,  whilst  with  a 
0-0632  molar  sol  with  particles  39  gg  it  is  45. 

Coagulation  experiments  show  that  two  classes  of 
electrolytes  arc  to  be  distinguished,  viz.,  those  which 
cause  fractional  coagulation,  such  as  alkali  hydroxides, 
carbonates,  sulphates,  chromates,  and  iodates,  and 
those  which  cause  complete  coagulation  at  all  con¬ 
centrations  at  which  they  coagulate  at  all;  to  this 
class  belong  the  alkali  chlorides,  bromides,  iodides, 
nitrates,  and  acetates,  and  other  salts  of  which  the 
anions  form  easily  soluble  salts  with  barium.  In 
fractional  coagulation,  the  larger  particles  are  co¬ 


agulated  first,  as  was  found  by  Oden  in  the  coagulation 
of  sulphur  sols  by  sodium  chloride.  The  concen¬ 
trations  of  electrolytes  of  this  class  necessary  to 
effect  complete  coagulation  increase  with  increasing 
solubility  of  the  barium  salts  of  the  anions. 

The  conductometric  titration  of  barium  carbonate 
sols  with  sodium  hydroxide,  lithium  and  sodium 
sulphates,  and  potassium  chromate  and  iodate  gives 
results  in  agreement  with  the  above  sol  constitution. 
Partly  coagulated  calcium  carbonate  sols  left  in 
contact  with  their  coagulate  manifest  the  pheno¬ 
menon  of  “  after-coagulation,”  which  may  occur 
periodically  like  Liesegang  rings.  This  is  due  to  the 
fact  that  calcium  sulphate  is  slowly  dissolved  from  the 
coagulate  and  causes  a  further  coagulation  of  the  sol. 

N.  H.  Hartshorns. 

Origin  of  the  electric  charge  on  small  particles 
in  water.  T.  Alty  (Proc.  Roy.  Soc.,  1926,  A,  112, 
235 — 251). — With  the  apparatus  previously  described 
{ibid.,  1924,  A,  106,  315)  measurements  have  been 
made  of  the  mobility  of  air  bubbles  2 — 0-05  mm.  in 
diameter  in  conductivity  water.  If  the  bubble  is 
assumed  to  acquire  a  charge  E  by  ionic  adsorption, 
then  E  can  be  calculated  from  measurements  of  the 
velocity  by  the  application  of  Stokes’  law.  The 
dependence  of  the  charge  on  the  age  of  the  surface  of 
the  bubble  and  on  its  diameter  was  studied,  and  it 
was  found  that  in  very  pure,  air-saturated  water,  the 
charge  is  extremely  small  at  first,  increases  to  a 
maximum,  and  then  falls  to  a  value  of  about  one 
third  of  this  maximum,  after  which  it  appears  to  be 
independent  of  time.  Similar  experiments  were 
made  in  water  from  which  some  of  the  air  had  been 
removed,  so  that  the  bubble  decreased  continuously 
during  the  experiments.  A  curve  of  similar  type 
was  obtained,  and  when  equilibrium  had  been  reached, 
the  total  charge  on  the  bubble  remained  independent, 
not  only  of  time,  but  also  of  bubble  diameter.  From 
this  it  would  appear  that,  after  equilibrium,  the 
surface  density  of  the  charge  must  increase  inversely 
as  the  square  of  the  bubble  radius,  since  the  total 
charge  remains  practically  constant  while  the  bubble 
area  decreases.  In  a  theoretical  treatment,  these 
results  are  explained  on  the  basis  of  adsorption,  not 
of  hydrogen  and  hydroxyl  ions,  but  of  ionic  im¬ 
purities  in  the  water.  This  theory  is  supported  by 
the  fact  that  the  greater  the  purity  of  the  water  the 
lower  is  the  mobility  of  the  bubble.  Negative  ions 
are  assumed  to  be  adsorbed  on  the  inner  surface  of 
the  bubble,  and  these  tend  to  become  covered  by  the 
positive  ions  in  the  liquid.  Equilibrium  is  attained 
when  the  number  of  positive  ions  bound  per  sec.  is 
equal  to  the  number  removed  by  thermal  collisions 
in  the  liquid.  From  further  assumptions,  it  is  possible 
to  calculate  the  total  charge  on  the  bubble  at  any 
time  after  its  formation,  and  the  values  so  obtained 
agree  excellently  until  the  experimental  ones.  The 
P.D.  between  the  surface  of  the  bubble  and  the 
interior  of  the  liquid,  due  to  excess  of  adsorbed 
negative  ions,  can  be  calculated  by  the  use  of  the 
Boltzmann  equation,  and  the  value  F=0-064  volt 
is  obtained,  which  agrees  well  with  the  values  deter¬ 
mined  directly  by  other  observers. 

L.  L.  Bircumshaw. 
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Beer's  law  and  Congo-red  solutions.  G.  Rossi 
and  A.  Basini  (Annali  Chim.  Appl.,  1926,  16,  299 — 
306). — Congo-red  solutions  follow  Beer’s  law  only 
when  the  concentration  is  below  a  certain  limit; 
concentrated  solutions  have  a  colour  which  is  not 
appreciably  weakened  on  dilution.  This  fact  is 
ascribed  to  the  change  in  degree  of  dispersion  of  the 
Congo-red  on  changing  the  concentration.  Methylene- 
blue  and  phenosaf ranine,  with  smaller  particles,  do 
nob  deviate  from  the  law.  E.  W.  Wignall. 

Electrical  resistance  of  protein-water  systems. 
M.  H.  Fischer  and  M.  0.  Hooker  (Koll.-Chem. 
Beih.,  1926,  23,  200 — 217). — The  resistance  increases 
with  the  dilution  both  in  acid  and  alkaline  solutions. 
For  a  given  dilution  the  resistance  of  the  latter 
increases  in  the  order  KOH  <NHtOH  <NaOH  < 
LiOH<Ba(OH)2<Ca(OH)2,  which  is  not  the  order 
of  strength  of  base.  The  resistance  increases  rapidly 
as  the  temperature  is  lowered,  the  magnitude  of  the 
change  increasing  with  the  dilution  of  the  solution. 
For  different  alkalis,  the  temperature  effect  changes 
in  the  order  given  above.  For  different  acids,  the 
resistance  increases  in  the  order  HCl<HBr<formic< 
oxalic  <lactic.  The  enormous  increase  of  resistance 
observed  with  lowering  of  temperature  is  analogous 
to  the  change  from  sol  to  gel,  and  is  regarded  as 
favourable  to  Fischer’s  view  that  the  change  consists 
of  the  interchange  of  roles  between  the  disperse  phase 
and  the  dispersion  medium.  The  bearing  of  this 
work  on  the  problem  of  the  permeability  of  plant 
cells  is  discussed.  E.  S.  Hedges. 

Colloidal  properties  of  complex  mercury 
derivatives  of  sulphosalicylic  acid.  Wo.  Ost- 
wald  and  M.  Mertens  (Koll.-Chem.  Beih.,  1926,  23, 
242 — 285). — A  crystalline  compound  (dccomp.  240°), 
probably  sodium  3-chloromercuri-5-sulphosalicylate,  is 
obtained  by  mercuration  of  sulphosalicylic  acid  and 
treatment  of  the  product  with  sodium  chloride.  The 
course  of  the  mercuration  of  sulphosalicylic  acid  gives 
rise  to  stiff  hydrogels,  but  if  the  mixture  is  stirred,  a 
sudden  fall  in  viscosity  takes  place  after  24  hrs.  when 
the  experiment  is  conducted  at  the  ordinary  temper¬ 
ature.  The  reaction  was  followed  viscosimetrically 
under  various  conditions,  and  an  a-gcl  and  a  (3-gel 
were  distinguished.  The  effects  of  concentration, 
temperature,  and  pressure  on  the  viscosity  of  solutions 
of  these  gels  were  compared,  the  (3-gels  being  charac¬ 
terised  by  a  sudden  rise  or  fall  in  viscosity.  In  their 
influence  on  the  (3-gel  the  anions  fall  into  two  groups  : 

(1)  those  which  cause  complete  dissolution,  e.g., 
Cl',  Br',  CN',  SON'.  This  is  a  case  of  true  chemical 
combination,  since  equivalent  weights  arc  required ; 

(2)  those  which  produce  a  marked  increase  in  viscosity, 

or  at  higher  concentrations  even  cause  a  precipitate. 
The  order  of  influence  is  :  sulpha te> citrate >  oxalate> 
nitrate>chlorate,  which,  with  the  last  two  terms 
reversed,  is  identical  with  the  Hofmeister  series. 
Cations  produce  an  increase  in  viscosity  in  the  order 
K'>NH4’>Na‘>H’.  E.  S.  Hedges. 

Optical  anisotropy  of  coloured  sols  of  sodium 
mercurisulphosalicylate.  S.  Berkjiann  and  H. 
Zocher  (Koll.-Chem.  Beih.,  1926,  23,  292—309).— 
In  presence  of  various  colouring  matters,  sols  of 
sodium  mercurisulphosalicylate  exhibit  dichroism 


through  parallel  arrangement  of  the  thread-like 
colloidal  particles.  The  effect  is  positive  in  some 
cases  and  negative  in  others.  It  is  probable  that  a 
parallel  arrangement  of  the  molecules  of  colouring 
matter  is  involved.  X-Ray  examination  of  the  dried 
gel  gave  no  interference  figures.  E.  S.  Hedges. 

Slow  hydrolysis  of  potassium  pentachloro- 
rutheniate.  H.  Fretjndlich  and  A.  Paris  (Kol- 
loid-Z.,  1926,  40,  16 — 19). — The  course  of  hydrolysis 
of  potassium  pentachlororutheniate  has  been  followed 
by  measurements  of  the  increase  in  conductivity  and 
of  the pn  value.  These  afford  no  support  for  the  view 
that  the  process  is  accompanied  by  the  formation  of 
large  amounts  of  a  highly  dispersed  colloid,  and  that 
the  process  is  similar  to  the  slow  hydrolysis  of  ferric 
chloride.  The  substance  in  the  hydrolysed  solution 
is  only  partly  in  the  colloidal  form,  and  diffusion 
experiments  in  agar  gel  showed  that  a  large  part  of 
the  ruthenium  salt  is  in  true  solution.  Experimental 
evidence  points  to  the  probability  that  from  the 
complex  ruthenium  anion,  basic  ruthenium  chloride 
ions  arc  formed  which  have  either  a  lower  valency  or 
a  higher  mol.  wt.  than  the  ruthenium  pentachloridc 
ion.  This  assumption  is  supported  by  the  fact  that 
the  coagulation  value  of  the  original  ruthenium  salt 
towards  a  ferric  oxide  sol  corresponds  with  that  of  a 
bivalent  anion,  but  increases  strongly  in  course  of 
time.  L.  L.  Bircumshaw. 

Viscosity  of  suspensions  of  rigid  particles  and 
their  dependence  on  the  shear  gradient.  E. 
Hatschek  and  R.  S.  Jane  (Kolloid-Z.,  1926,  40, 
53 — 58).— An  extension  of  previous  work  (Proc. 
Physical  Soc.,  1916,  38,  274).  The  viscosities  of 
suspensions  of  rigid  microscopic  particles  (well-dried 
rice  starch)  in  an  indifferent  liquid  (100  parts  of  carbon 
tetrachloride  and  12-8  parts  of  B.P.  paraffin)  increase 
with  decreasing  shear  gradient,  as  noth  cmulsoid  sols. 
The  measurements  were  made  in  theCouette  apparatus, 
at  volume  concentrations  of  2,  4,  6,  and  8%.  The  in¬ 
crease  of  viscosity  is  more  pronounced  with  increasing 
concentration.  It  is  assumed  that  suspensions  of  this 
nature  could  not  possess  shear  elasticity,  and  the 
variability  of  viscosity  is  explained  by  assuming  that 
the  virtual  volume  of  the  disperse  phase  is  increased 
either  by  liquid  envelopes  or  by  Hess’  conception  of 
“dead  space”  (cf.  Kolloid-Z.,  1920,  27,  1),  this 
enlargement  decreasing  with  rise  of  shear  gradient. 

L.  L.  Bircumsiiaw. 

Zocher's  vortex  method.  W.  Konig  (Koll.- 
Chem.  Beih.,  1926,  23,  110—117;  cf.  Zocher,  Z. 
physikal.  Chem.,  1921,  98,  293;  Freundlich,  Stapel- 
feldt,  and  Zocher,  A.,  1925,  ii,  200). — A  description 
is  given  of  a  simple  apparatus  for  studying  the  vortex 
phenomenon.  The  liquid  under  observation  is  con¬ 
tained  either  in  a  rotating  cylinder  or  in  the  annular 
space  between  the  walls  of  an  outer  rotating  cylinder 
and  an  inner  stationary  one.  Observations  were 
made  with  benzopurpurin  sol  (0-025%  benzopurpurin 
and  0-025%  sodium  chloride,  diluted  ten  times  with 
water  and  with  glycerol)  and  with  aniline-blue  2  BL 
alcohol-soluble  (1%  solution  in  alcohol,  greatly  diluted 
with  water).  Similar  effects  were  observed  with  the 
two  sols.  A  1%  gelatin  solution,  10%  sugar  solution, 
collodion,  and  an  ethereal  solution  of  copal  varnish 
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did  not  show  the  phenomena.  On  testing  in  the 
vortex  apparatus  a  diluted  soap  solution,  a  mixture 
of  boric  acid  in  benzol,  and  of  asbestos  in  water,  no 
dark  cross  was  observed,  but  a  figure  composed  of 
two  dark  and  two  bright  sectors. 

L.  L.  BlRCUMSHAW. 

Gels  with  anomalous  accidental  double  re¬ 
fraction.  A.  Mohrixg  (Koll.-Chem.  Beih.,  1926, 
23,  152 — 161). — A  description  is  given  of  the  prepar¬ 
ation  and  optical  behaviour  of  “  cresol-gclatin,”  a 
substance  prepared  from  p-cresol  and  gelatin,  which 
shows  anomalous  accidental  double  refraction  and 
represents  an  optical  analogy  with  cherry  gum  on  the 
one  hand  and  cellulose  on  the  other.  It  is  concluded 
that  in  all  known  cases  of  anomalous  accidental 
double  refraction  of  gels,  the  anomaly  of  the  double 
refraction  is  due  to  the  orientation  of  anisotropic 
particles.  No  case  of  anomalous  “  tension  double 
refraction  ”  has  been  found.  L.  L.  Bircumshaw. 

Reversibility  of  acid  gelatin  on  dialysis.  A. 
FoDORand  C.  Epstein  (Kolloid-Z.,  1926,  40,51 — 53). 
— By  dialysis  in  Wegelin’s  apparatus,  acid  gelatin 
(hydrochloric  acid  concentration  0-002 — 0-015N)  can 
be  separated  in  a  completely  reversible  manner  from 
the  acid  within  24  hrs.  The  original  viscosity  values 
are  again  reached,  within  the  limits  of  experimental 
error,  after  the  lapse  of  this  time.  The  reaction  is  also 
reversible  with  very  high  acid  concentration  (0-5 A). 
The  reversibility  of  the  swelling  process  is  evidence 
against  the  amphoteric  nature  of  gelatin.  The 
decrease  of  the  swelling  process  on  the  addition  of 
acids  or  alkalis  is  apparently  not  due  to  the  reduced 
dissociation  of  the  salt-like  compounds  formed  by 
the  gelatin,  but  to  the  effect  of  the  added  acid  or 
alkali  on  the  adsorbed  water.  L.  L.  Bercumsiiaw. 

Mol.  wt.  and  gel  state  of  gelatin.  J.  Eggert 
and  J.  Reitstotter  (Z.  physikal.  Chem.,  1926,  123, 
303 — 382). — From  osmotic  pressure  measurements 
with  gelatin  sols,  the  mol.  wt.  of  gelatin  purified  by 
electrodialysis  is  found  to  be  about  40,000,  com¬ 
mercial  gelatins  giving  values  round  about  30,000. 
Assuming  that  all  the  water  in  gelatin  gels  is  com¬ 
bined,  it  is  found  that  the  m.  p.  of  such  gels  are  very 
near  those  of  hydrated  salts  containing  the  same 
amount  of  water  per  molecule  of  anhydrous  salt.  The 
heat  of  the  initial  stages  of  the  swelling  of  gelatin  per 
g.-mol.  of  water  is  also  approximately  equal  to  the 
heat  of  hydration  of  many  salts.  With  further 
swelling,  however,  the  former  value  decreases  and 
tends  towards  a  value  near  that  of  the  heat  of  hydr¬ 
ation  of  an  average  ion.  The  following  mechanism 
of  swelling  is  therefore  suggested.  The  first  water 
taken  up  interpenetrates  the  mass,  entering  into 
more  or  less  intimate  combination  with  the  micelles, 
this  being  accompanied  by  contraction  of  the  water 
molecules  (this  latter  effect  has  been  experi¬ 
mentally  observed).  Further  amounts  of  water  form 
envelopes  round  the  micelles,  and  finally  fill  up  the 
spaces  between  them.  If  still  more  water  is  added, 
the  gel  passes  into  a  sol,  an  effect  which  is  also  pro¬ 
duced  by  splitting  off  some  of  the  combined  water 
with  the  aid  of  heat.  This  theory  is  shown  to  be 
quite  compatible  with  the  results  of  other  authors. 

R.  Cuthill. 


Swelling  pressure  of  gelatin  and  the  mechan¬ 
ism  of  swelling  in  water  and  neutral  salt 
solutions.  J.  H.  Northrop  and  M.  Kunitz  (J. 
Gen.  Physiol.,  1926, 10, 161 — 177). — Measurements  of 
the  swelling  pressure  of  isoelectric  gelatin  at  various 
temperatures  and  concentrations  support  the  view 
that  gelatin  consists  of  a  network  of  fibres  of  a  re¬ 
latively  insoluble  substance  enclosing  a  more  soluble 
material  and  that  the  swelling  pressure  is  due  to  the 
osmotic  pressure  of  the  solution  of  the  soluble  material. 
In  accordance  with  this  view,  two  fractions  have  been 
isolated  from  gelatin  having  the  expected  properties, 
and  the  behaviour  of  these  two  fractions  has  been 
investigated.  W.  O.  Kermack. 

Thixotropic  behaviour  of  aluminium  hydr¬ 
oxide  gels.  H.  Freundlich  and  L.  L.  Bircum¬ 
shaw  (Kolloid-Z.,  1926,  40,  19 — 22;  cf.  Szegvari  and 
Schalek,  A.,  1923,  ii,  423 ;  Freundlich  and  Rosenthal, 
A.,  1925,  ii,  967). — A  quantitative  study  has  been 
made  of  the  thixotropic  behaviour  of  aluminium 
hydroxide  gels,  prepared  by  Crum’s  method  (hydrolysis 
of  aluminium  acetate).  The  velocity  of  the  sol-gel 
transformation  increases  strongly  with  rising  elec¬ 
trolyte  concentration.  Amino-acids  such  as  glycine 
act  in  a  liquefying  manner,  as  with  iron  oxide  sol, 
thus  reducing  the  velocity  of  change.  The  aluminium 
hydroxide  sol  shows  a  thixotropic  behaviour  at  lower 
concentration  than  the  iron  oxide  sol.  No  difference 
was  observed  in  the  effect  of  addition  of  a-  and  S- 
aminovalcric  acids  to  the  sol,  and  the  effect  of 
addition  of  morin  was  negligible.  The  sol  shows  a 
positive  streaming  anisotropy,  which  is  weak  with 
the  pure  sol  and  in  presence  of  high  concentrations  of 
electrolytes,  but  much  stronger  at  low  electrolyte 
concentrations.  This  corresponds  closely  with  the 
behaviour  of  benzopurpurin  sol  (cf.  Freundlich  and 
Dannenberg,  this  vol.,  471)  and  may  be  explained  in 
the  same  manner.  L.  L.  Bircumshaw. 

Ultramicroscopic  investigation  of  the  structure 
of  the  vitreous  humour  in  animal  eyes.  K. 
Heesch  (Koll.-Chem.  Beih.,  1926,  23,  78— 84).— The 
ultramicroscopic  structure  of  the  vitreous  humour, 
described  by  Thicssen  and  Baurmann  (cf.  Zsigmondy, 
"  Kolloidchemie,”  5th  ed.,  p.  59)  has  been  confirmed. 
It  is  a  fine  fibrillar  structure,  the  length  of  the  fibrils 
and  the  closeness  of  packing  varying  considerably 
with  distance  from  the  centre  of  the  vitreous  humour. 

L.  L.  Bircumshaw. 

Structure  of  stretched  caoutchouc.  E.  A. 
Hauser  and  H.  Mark  (Koll.-Chem.  Beih.,  1926,  23, 
64 — 78 ;  cf.  B.,  1926,  334). — The  results  obtained  in  a 
previous  X-ray  investigation  of  stretched  caoutchouc 
( loc .  cit.)  are  discussed  in  connexion  with  other 
physical  properties  of  the  material,  with  the  view  of 
explaining  its  characteristic  extensibility.  The  view 
is  emphasised  that,  whereas  the  occurrence  of  inter¬ 
ference  bands  of  a  certain  intensity  and  width  indicates 
the  presence  of  a  crystalline  structure,  the  absence  of 
such  bands  does  not  necessarily  imply  the  absence  of 
a  crystalline  phase.  Thus  the  X-ray  results  previously 
obtained  for  caoutchouc  may  be  explained  by  assum¬ 
ing  that  a  phase  is  present  composed  of  molecular 
aggregates  (“primary  particles”)  which  are,  how¬ 
ever,  not  sufficiently  oriented  to  cause  interference. 
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Three  working  hypotheses  arc  advanced  to  account 
for  the  experimental  facts  :  (1)  on  the  assumption 
that  rubber  consists  of  two  phases  (one  liquid),  the 
effect  on  stretching  is  considered  to  be  duo  to  the 
squeezing  out  of  liquid  from  the  “  primary  particles  ” ; 
(2)  the  primary  particles  are  considered  to  have  the 
structure  of  a  three-dimensional  net,  which  in  the 
unstretched  state  resembles  a  random  arrangement 
of  molecules;  (3)  the  increased  orientation  of  the 
primary  particles  on  stretching  is  due  to  the  alteration 
of  the  interfaces  between  the  two  phases  (cf.  Le 
Blanc  and  Kroger,  B.,  1925,  932). 

L.  L.  Birctjmshaw. 

Theory  of  needle-shaped  rubber  molecule. 
E.  Iondmayer. — See  B.,  192G,  924. 

A'-Ray  study  of  the  thermal  contraction  of 
tendons  and  the  effect  of  treatment  with  form¬ 
aldehyde.  0.  Gerngross  and  J.  R.  Katz  (Koll.- 
Chem.  Beih.,  1926,  23,  368 — 376). — Tendons  of  birds 
and  mammals  give  an  X-ray  spectrum  due  to  the 
fibrillar  arrangement  of  collagen.  The  tendons 
shrink  and  thicken  when  placed  in  hot  water,  and  on 
drying  fail  to  give  an  X-ray  pattern,  but  the  X-ray 
pattern  can  be  produced  again  if  the  shrunken  tendon 
is  stretched  mechanically  to  its  original  length.  With 
tendons  steeped  in  4%  formaldehyde  for  24  hrs., 
boiling  water  is  necessary  for  shrinkage  to  occur,  and 
then  the  X-ray  pattern  can  no  longer  be  obtained.  If 
the  shrunken  tendon  is  subsequently  placed  in  cold 
water,  a  lengthening  to  about  75%  of  the  original 
spontaneously  takes  place.  By  this  process,  the 
tendon  recovers  its  ability  to  give  an  X-ray  pattern, 
which  is  intensified  by  stretching  to  the  original 
length.  The  change  is  reversible,  for  the  shrinking 
and  stretching  may  be  repeated  several  times  on 
the  same  tendon.  The  bearing  of  the  results  on 
the  theory  of  tanning  is  discussed.  E.  S.  Hedges. 

Pleochroic  fat  fibres  on  the  needles  used  for 
spearing  insects.  W.  J.  Schmidt  (Koll.-Chem. 
Beih.,  1926,  23,  51 — 63). — The  free  fatty  acids 
obtained  from  fat  which  spreads  over  tinned  brass 
needles  on  which  certain  insects  have  been  speared 
reacts  with  the  needle,  which  becomes  deeply  corroded, 
and  green  fat  threads  (often  joined  together  to 
form  lamelke)  are  formed  on  the  needle.  The 
threads  may  be  several  cm.  long,  and  are  composed 
of  leaf-  or  rod-like  elements,  parallel  to  the  axis  of 
the  needle.  These  are  doubly  refracting,  extinguish¬ 
ing  almost  uniformly  throughout  their  length.  The 
colour  of  the  threads  is  due  to  a  pleochroic  copper- 
fat  compound,  soluble  in  organic  media,  which  is 
present  in  the  fat  threads  in  sub-microscopic  division. 
If  the  particles  are  oriented  parallel  to  the  direction  of 
vibration  of  the  polarisor,  the  threads  appear  bright 
green,  if  perpendicular,  they  appear  bluish-green. 
The  extraction  of  this  compound  leaves  colourless, 
non-dichroic  fat  threads.  These  phenomena  are 
analogous  to  the  artificial  pleochroism,  discovered  by 
Ambronn,  due  to  the  deposition  of  oriented  organic 
dyes  and  metals  in  animal  and  plant  fibres.  Under 
certain  conditions,  the  green  copper-fat  compound 
decomposes,  leaving  a  brown  substance  (which  may 
be  free  copper),  which  is  insoluble  in  organic  solvents 
and  causes  no  pleochroism.  L.  L.  Birctjmshaw. 


Coagulating  power  of  ions  of  the  same  valency 
and  their  radii.  Heat  of  adsorption  of  electro¬ 
lytes.  H.  Lacks  and  P.  Lachmann  (Z.  physikal. 
Chem.,  1926, 123,  303 — 314). — The  coagulating  effect 
of  dilute  solutions  of  the  sulphates  and  nitrates  of 
lithium,  potassium,  and  ctesium,  and  of  the  nitrates 
of  magnesium,  calcium,  strontium,  and  barium  on 
Prussian-blue  and  antimonic  acid  hydrosols,  and  of 
various  potassium  salts  on  the  latter  has  been  deter¬ 
mined.  The  coagulation  values  rise  from  lithium 
to  caesium  and  from  magnesium  to  barium;  the 
successive  differences  are  much  smaller  for  bivalent 
than  for  univalent  ions.  The  heats  of  adsorption  of 
the  alkali  nitrates  on  charcoal  increase  from  lithium 
to  ccesium.  The  heat  effect  represents  the  sum  of 
the  heat  of  dehydration  of  the  alkali  ion  (which 
increases  with  increase  of  atomic  weight)  and  of  the 
heat  of  adsorption  of  the  free  ion.  It  is  deduced 
theoretically  that  in  series  of  ions  of  increasing  radii, 
as  in  the  lithium-caesium  and  magnesium-barium 
groups,  the  net  heats  of  adsorption  from  solution 
must  also  increase.  L.  P.  Gilbert. 

Protective  colloids.  I.  Influence  of  concen¬ 
tration.  S.  Stjgden  and  M.  Williams  (J.C.S., 
1926,  2424 — 2432). — An  investigation  of  tho  precipi¬ 
tation  of  arsenious  sulphide  and  aluminium  hydr¬ 
oxide  sols  by  electrolytes  in  the  presence  of  the  pro¬ 
tective  colloids  gelatin  or  blood-serum,  both  normal 
and  syphilitic.  The  concentrations  of  protective 
colloid  and  electrolyte  were  simultaneously  varied. 
When  the  results  are  plotted,  the  coagulation  areas 
have  a  characteristic  shape  and  indicate  that  small 
quantities  of  protective  colloid  produce  a  greater 
sensitivity  towards  electrolytes,  which  increases 
until  the  two  colloids  precipitate  one  another,  even 
in  the  absence  of  electrolyte.  At  high  concentrations 
of  gelatin,  the  peculiar  form  of  the  curve  shows  that 
protection  may  take  place  at  both  low  and  high 
concentrations  of  electrolyte,  whilst  there  is  an  inter¬ 
mediate  region  in  which  precipitation  occurs.  In¬ 
crease  in  concentration  of  the  sol  causes  a  shift  of  the 
coagulation  curve  toward  the  region  of  greater  con¬ 
centration  of  protective  colloid.  The  precipitation 
of  both  positive  and  negative  sols  by  gelatin  may 
perhaps  be  ascribed  to  the  amphoteric  character  of 
the  latter.  The  pu  values  are  probably  constant 
throughout  each  series,  and  can  therefore  have  no 
appreciable  influence  on  the  results.  For  arsenious 
sulphide  sols  with  concentrations  of  less  than  1  g. 
per  litre,  the  amount  of  gelatin  causing  maximum 
precipitation  is  proportional  to  the  arsenious  sulphide 
content.  M.  S.  Burr. 

Periodic  precipitate  formation  of  calcium 
phosphate  salts.  B.  Dogadkin  (Kolloid-Z.,  1926, 
40,  33 — 31). — Calcium  phosphate  rings  are  formed 
by  the  reaction  NajHPO^+CaCl.j^CaHPC^+SNaCl, 
where  sodium  phosphate  is  the  outer  electrolyte.  The 
system  is  neither  qualitatively  nor  quantitatively 
changed  by  replacing  the  calcium  chloride  by  an 
equivalent  quantity  of  calcium  nitrate,  but  on 
replacing  sodium  phosphate  by  ammonium  phosphate 
no  rings  are  formed.  The  phenomenon  of  ring 
formation  depends  quantitatively  on  the  relation 
between  the  concentrations  of  the  two  electrolytes.  If 
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the  concentration  of  the  outer  or  inner  electrolyte 
decreases  while  that  of  the  other  component  remains 
constant,  the  distances  between  the  rings  increase. 
Addition  of  sodium  chloride  to  the  gelatin  also  causes 
an  increase  in  the  distances  between  the  rings.  On 
increasing  the  concentration  of  the  gelatin,  the  number 
of  rings  and  the  distance  between  them  become 
smaller.  For  every  concentration  of  the  electrolytes, 
a  maximum  concentration  of  gelatin  exists  at  which 
ring  formation  stops  and  the  precipitate  separates  in 
the  form  of  crystalline  aggregates.  In  a  concentrated 
agar  solution  (1%  and  above),  ring  formation  of 
double  periodicity  was  observed.  The  phenomena 
observed  may  be  explained  on  the  basis  of  Ostwald’s 
theory  of  Liesegang  ring  formation,  supplemented  by 
the  assumption  that  at  the  moment  of  ring  formation 
the  calcium  phosphate  is  in  the  form  of  a  sol.  The 
influence  of  the  medium  must  also  be  given  special 
consideration.  A  series  of  experiments  was  made  to 
show  the  peptising  action  of  gelatin  on  the  calcium 
phosphate  precipitate.  L.  L.  Bjrcumshaw. 

Effect  of  pn  on  the  permeability  of  collodion 
membranes  coated  with  protein.  D.  I.  Hitch¬ 
cock  (J.  Gen.  Physiol.,  1926,  10,  179— 183).— The 
permeability  of  collodion  membranes  coated  with 
gelatin  is  greatest  at  the  isoelectric  point  of  tlio 
gelatin,  and  on  varying  the  hydrogen-ion  concen¬ 
tration  from  the  isoelectric  point  tho  permeability 
reaches  a  minimum  and  then  increases.  These 
results,  which  are  analogous  to  the  effect  of  variation 
of  tho  hydrogen-ion  concentration  on  tho  swelling 
of  gelatin,  indicate  that  the  change  of  permoability 
is  due  to  the  swelling  of  gelatin  in  tho  pores  of  tho 
membrane.  Similar  results  have  been  obtained  in 
the  case  of  membranes  coated  with  egg-albumin, 
edestin,  serum-cuglobulin,  and  scrum-albumin. 

W.  0.  Kermacic. 

Liesegang  rings.  K.  Jablczynski  (Kolloid-Z., 
1926,  40,  22 — 28). — On  tho  assumption  that  the 
determining  factor  in  the  formation  of  Liesegang 
rings  is  tho  diffusion  of  one  of  the  reactants  (e.g., 
silver  nitrate),  an  equation  is  derived,  h-/t=21cDO0, 
where  h  is  the  distance  to  which  the  silver  nitrate 
has  diffused  in  the  time  t,  D  the  diffusion  coefficient 
of  silver  nitrate  in  gelatin,  and  Cg  the  concentration 
of  silver  nitrate  for  h0=0.  Equations  arc  also  derived 
for  diffusion  in  two  and  three  directions.  Thcso 
equations  arc  found  to  be  completely  confirmed,  the 
velocity  of  ring  formation  being  studied  in  one  direc¬ 
tion,  in  a  section  from  the  centre  towards  tho  periphery, 
from  the  periphery  towards  tho  centre,  and  in  a 
sphere.  It  is  shown  that  the  concentration  of  silver 
nitrate  remains  constant  at  tho  places  where  tho 
rings  appear,  and  that  the  ratio  of  the  distances 
between  successive  rings  is  constant.  There  is  no 
analogy  between  the  formation  of  rings  in  the  wood  of 
trees  and  Liesegang  ring  formation. 

L.  L.  Bircumsiiaw. 

Influence  of  electrolytes  in  electro-endosmosis. 
H.  C.  Hepburn  (Proc.  Physical  Soc.,  1926,  38,  363— 
377). — The  rate  of  flow  of  liquid  and  the  current 
through  a  diaphragm  of  powdered  glass  have  been 
measured  for  water  and  for  aqueous  solutions  of 
hydrogen,  potassium,  and  barium  chlorides  of  con¬ 


centrations  up  to  0-005  mol.  per  litre.  With  each 
solute,  the  potential  of  the  glass-liquid  interface  and 
the  thickness  of  tho  electrical  double  layer  increase 
with  increasing  concentration  to  a  maximum,  and 
then  decrease  regularly.  The  conductivity  is  greater 
than  that  measured  in  tho  usual  way.  The  negative 
chargo  per  unit  surface  increases  with  the  con¬ 
centration  of  barium  and  hydrogen  chlorides  through 
the  whole  rango  investigated,  and  with  tho  concen¬ 
tration  of  potassium  chloride  from  0-0005iH  upwards. 

A.  Geake. 

Restriction  of  the  formation  of  hydrogen 
bromide  by  iodine.  W.  Muller  (Z.  physikal. 
Chcm.,  1926, 123,  1 — 27). — Investigation  of  the  abovo 
effect  at  275°  and  305°  has  shown  that  tho  explan¬ 
ation  previously  proposed  (A.,  1924,  ii,  745)  is  unten¬ 
able.  Tho  results  are,  however,  explicable  on  tho 
assumption  that  iodine  bromide  is  formed  in  the 
reaction  mixture,  the  equilibrium  Br2-]-l2  —  2IBr 
lying  well  over  to  the  right.  Tho  rate  of  formation  of 
hydrogen  bromide  is  determined  by  the  speed  of  tho 
reaction  Br+H2=HBr-f-H,  and  this  is  diminished 
in  consequence  of  tho  combination  of  bromine  with 
iodine.  It  is  computed  that  at  300°  iodine  bromide 
is  20%  dissociated  into  its  elements,  wlfilst  according 
to  Nornst’s  theorem  its  heat  of  formation  is  about 
H-5000  cal.  R.  Cuthill. 

Equilibrium  I2-)-Br2  —  2IBr.  M.  Boden- 
stein  and  A.  Schmidt  (Z.  physikal.  Chem.,  1926, 
123,  28 — 32). — From  simultaneous  measurements  of 
tho  vapour  density  of  bromine,  iodine,  and  mixtures 
of  the  two  the  constant  of  tho  above  equilibrium  is 
found  to  have  the  value  0-093  at  1222°,  which  agrees 
satisfactorily  with  Muller’s  estimated  value  of  0-0130 
at  304 -S°  (cf.  preceding  abstract).  R.  Cuthill. 

Reaction  provinces.  W.  P.  Jorissen  (Chem. 
Weekblad,  1926,  23,  441 — 444;  cf.  this  vol.,  246, 
690,  906,  909). — The  criticisms  of  Coward  and  Jones 
(Ind.  Eng.  Chem.,  1926,  18,  970)  on  the  author’s 
previous  work  in  connexion  with  the  effect  of  inert 
gases  on  the  explosion  limits  of  inflammable  gases  in 
oxygen  and  air  are  dealt  with.  S.  I.  Levy. 

Water  equilibrium.  W.  D.  Bancroft  (J. 
Physical  Chem.,  1926,  30,  1194 — 1201). — Theoretical. 
The  displacement  of  the  water  equilibrium  is  appar¬ 
ently  the  important  factor  in  the  poptisation  of 
gelatin  by  potassium  iodide  and  in  tho  offect  of 
neutral  salts  on  pn  values.  These  values,  as  at 
present  determined,  are  not  necessarily  related  to 
actual  hydrogen-ion  concentration.  Further,  there 
is  no  satisfactory  evidence,  as  yet,  that  the  addition 
of  sodium  chloride  to  hydrochloric  acid  causes  any 
increase  in  the  actual  hydrogen-ion  concentration. 
The  agreement  between  pK  values  determined  potentio- 
metrically  and  by  indicators  is  not  an  independent 
confirmation. 

The  displacement  of  the  water  equilibrium  may  be 
important  in  causing  variations  from  tho  dilution 
law.  The  use  of  the  activity  concept  is  adversely 
criticised.  L.  S.  Theobald. 

Influence  of  the  ionic  charge  on  the  osmotic 
behaviour  of  alcoholic  solutions.  0.  E.  Frivold 
(J.  Physical  Chem.,  1926,  30,  1153— 1161).— From 
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ebullioseopic  measurements  of  lithium  and  cobalt 
chlorides  in  methyl  alcohol,  and  of  lithium  and  cobalt 
chlorides  as  well  as  lanthanum  nitrate  in  ethyl 
alcohol,  the  influence  of  ionic  charge  on  osmotic 
behaviour  has  been  studied.  The  results,  as  far  as 
they  go,  support  the  Debye-Hiickel  theory  of  inter- 
ionic  attraction.  Except  in  the  case  of  lithium 
chloride  in  methyl  alcohol,  where  values  are  large, 
the  mean  diameters  of  the  ions  calculated  by  the 
method  of  Debye  and  Hiickcl  (A.,  1923,  ii,  724)  are  of 
the  same  order  of  magnitude  as  those  for  aqueous 
solutions.  L.  S.  Theobald. 

Electrical  forces  operating  between  ions.  N. 
B.terrum  (Svenslc  Kom.  Tidskr.,  1926,  38,  2 — 18; 
from  Chcm.  Zentr.,  1926,  I,  2174).— A  general  dis¬ 
cussion.  It  is  suggested  as  characteristic  of  strong 
electrolytes  that  their  ions  do  not  combine  to  form 
molecules,  but  approach  one  another  very  closely 
without  further  deformation.  The  author  distinguishes 
between  association  products  of  slightly  deformed  ions 
on  the  one  hand  and  chemical  complexes  of  much 
deformed  or  entirely  denatured  ions  on  the  other. 

W.  A.  Caspari. 

Colour  change  of  Congo-red  in  acidified 
acetone-water  solutions.  E.  M.  Cray  (J.  Physical 
Chom.,  1926,  30,  1276 — 1282).— The  colour  change  of 
Congo-red  in  acetone-water  mixtures  acidified  with 
hydrochloric  acid  shows  a  time  effect  which  depends 
oil  the  concentration  of  the  acid  and  the  dye,  the 
composition  of  the  solvent,  and  the  temperature. 
Eor  a  given  solvent  and  a  constant  concentration 
of  dye,  this  time  increases  with  decreasing  hydrogen- 
ion  concentration,  and  for  fixed  concentration  of 
liydrogen-ion  and  composition  of  solvent,  the  time 
increases  with  decreasing  concentration  of  Congo-red. 
Eor  fixed  times  of  colour  change  with  fixed  con¬ 
centration  of  the  dye  the  curves  relating  hydrogen- 
ion  concentration  to  composition  of  solvent  show 
",  maxima  of  hydrogen-ion  concentration  in  the  solvent 
containing  35%  of  water. 

Comparisons  between  the  colour  change  and  the 
coagulation  of  gold  sols  by  electrolytes  support 
Ostwald’s  view  (A.,  1919,  ii,  400)  that  the  change  is 
due  principally  to  variations  in  the  degree  of  dispersion. 

L.  S.  Theobald. 

Proteins.  IX.  Influence  of  salt  concentr¬ 
ation  on  the  acid-binding  capacity  of  egg- 
albumin.  Iv.  Linderstrom-Lang  and  (Miss)  E. 
Lund  (Compt.  rend.  Trav.  Lab.  Carlsbcrg,  1926,  16, 
1 — 56). — An  equation  is  derived  giving  %,  the  equiv¬ 
alent  of  hydrogen  ion  taken  up  or  given  off  by  albumin 
in  the  presence  of  salts,  in  terms  of  the  hydrogen-ion 
activities  in  solutions  of  salt  alone,  and  of  salt  plus 
albumin.  Experimental  results  are  given  for 
NH4C1+HC1,(NH4)2S04+H2S04,  and  KC1+HC1,  the 
hydrogen-ion  activity  being  determined  olectro- 
metrically.  Specific  hydrogen  ionisation  is  defined 
as  (hr/concentration  of  ampholyte;  the  hydrogen-ion 
activity  when  this  quantity  becomes  zero  is  termed 
the  isoionic  reaction,  and  is  identical  with  the  older 
isoelectric  reaction.  Mean  valency  is  defined  as  the 
algebraic  sum  of  the  equivalents  of  all  the  ions  taken 
up  or  given  off  by  the  ampholyte  divided  by  the  con- 
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centration  of  ampholyte,  and  is  used  similarly  to 
define  isoelectric  reaction.  The  two  reactions  coincide 
when  hydrogen  ions  alone  are  capable  of  being  taken 
up  by  the  ampholyte.  It  is  shown  on  the  basis  of 
the  Debj'-e-Huckel  theory  that  the  hydrogen-ion 
activity  at  the  isoelectric  point  will  not  vary  with  the 
ampholyte  or  salt  concentration  unless  the  activity 
coefficients  of  the  positive  and  negative  ions  vary  in 
different  ways  with  the  concentration.  The  effect 
of  the  salt  concentration  on  the  shape  of  the  ionisation 
curves  is  discussed;  for  a  univalent  acid  or  baso, 
increase  in  the  salt  concentration  moves  the  curve 
parallel  to  itself  along  the  paa  axis,  and  for  a  multi¬ 
valent  electrolyte,  the  curve  is  turned  about  the 
isoelectric  point  in  such  a  manner  that  the  mean 
valency  increases  with  the  salt  concentration  on  the 
acid  side  of  isoelectric  reaction.  A  summary  of  the 
experimental  results  indicates  that  the  isoionic 
reaction  is  independent  of  the  ammonium  chloride 
concentration.  Eor  isoionic  reaction,  palt=4-S98, 
and  the  difference  between  this  value  and  that  pre¬ 
viously  determined  for  ammonium  sulphate  (4-844) 
is  discussed.  It  is  shown  that  the  alteration  in  the 
direction  of  the  ionisation  curves  is  due  solely  to 
interionic  forces;  the  possibility  of  calculating  the 
shape  of  the  ionisation  curves  is  demonstrated, together 
with  the  deviations  due  to.  the  salt  effect  at  different 
concentrations.  L.  F.  Gilbert. 

Thermo-balance  analysis  of  chemical  changes 
in  metals,  oxides,  and  sulphides  at  high  tem¬ 
peratures.  H.  Saito  (Proc.  Imp.  Acad.  Tokyo, 
1926,  2,  5S' — 60). — Honda's  thermo-balance  (Sci. 
Rep.  Tohoku  Imp.  Univ.,  1915,  4,  97)  has  been 
modified  so  that  it  can  be  used  to  follow  continuously 
the  changes  accompanying  the  heating  of  solids 
in  various  gases.  No  experimental  results  are  given. 

R.  Cuthill. 

Thermal  dissociation  of  the  ammonia  com¬ 
pounds  of  silver  nitrate.  E.  Jirsa  and  J.  Diamant 
(Z.  pliysikal.  Chcm.,  1926,  123,  261 — 274). — The 
pressures  corresponding  with  the  .  dissociation 
AgN03,3NH3  —  AgN03,2NH3-f-NH3  -were  measured 
by  a  tensimetric  method  between  13°  and  18°.  No 
concordant  data  for  the  dissociation  of  the  di¬ 
ammonia  compound  could  bo  obtained;  this  is  due, 
probably,  to  the  formation  of  solid  solutions  with 
silver  nitrate.  New  experimental  evidence  is  adduced 
in  support  of  Kurdov’s  view  (Bull.  Acad.  St.  Peters- 
bourg,  1903,  17,  149)  that  the  monoammonia  com¬ 
pound  does  not  exist.  The  heats  of  dissociation  of 
the  ammonia  compounds,  as  calculated  from  the 
dissociation  pressures,  agree  with  those  determined 
from  measurements  of  the  heats  of  solution  of  the 
compounds,  silver  nitrate,  and  ammonia  in  IV-nitric 
acid,  and  of  the  diammonia  compound  and  silver 
nitrate  in  A-animonium  hydroxide. 

The  triammonia  compound  employed  was  prepared 
by  the  action  of  dry  ammonia  on  the  diammonia 
compound,  which  is  readily  formed  by  methods 
described  by  other  authors.  L.  F.  Gilbert. 

System  water-acetic  acid-toluene.  R.  M. 
Woodman  (J.  Physical  Chcm.,  1926,  30,  1283 — 1286 ; 
cf.  Herz  and  Fischer,  A.,  1905,  ii,  304). — A  triangular 
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diagram  for  this  system  at  25°  is  given,  together  v-ith 
the  densities  and  viscosities  of  the  layers. 

L.  S.  Theobald. 

System  sodium  sulphate-sulphuric  acid-ethyl 
alcohol.  H.  B.  Dunnicliff,  I.  S.  Sikka,  and  R.  C. 
Hoon  (J.  Physical  Chem.,  1926,  30,  1211—1218).— 
A  triangular  diagram  for  this  system  at  18-3°  is  given 
and  the  existence  of  solid  phases  having  the  formulae 
3Na2S04,H2S04  and  2Na2S04,H2S04  is  indicated. 
The  effect  of  ester  formation  on  the  equilibrium  has 
been  examined.  L,  S.  Theobald. 

Phases  in  the  ternary  system  Fe2ClG-Fe203- 
H20.  E.  Batjr  (Z.  Elektrochem.,  1926,  32,  42S — 
430). — A  brief  review  of  the  results  of  work  done  in 
the  author’s  laboratory  by  E.  Stirnemann  (Jahrb. 
Min.  Beil.-Bd.,  1925,  52A,  334—377 ;  53A,  59—94). 

H.  J.  T.  Ellingham. 

Reciprocal  salt  pair  [K2,(NH4)2]-[S04,Cr04]  at 
25°.  T.  Ishikawa  (Bull.  Chem.  Soc.  Japan,  1926, 
1,  139 — 142). — The  system  shows  two  complete  series 
of  solid  solutions  which  exist  in  equilibrium  with 
liquid  solutions.  The  solubility  of  ammonium 
chromate  at  25°  is  39-60  g./lOO  g.  of  water  (cf.  Araki, 
A.,  1925,  ii,  786).  S.  Iv.  Tweedy. 

Equilibria  in  systems  containing  phases  separ¬ 
ated  by  a  semi-permeable  membrane.  XV. 

E.  A.  H.  Seiran ix em aiders  (Proc.  IC.  Akad.  Wetenscli. 
Amsterdam,  1926,  29,  699 — 707). — Theoretical. 

A.  Geake. 

Pseudo-ternary  systems  containing  sulphur. 
I.  Sulphur  and  quinoline,  pyridine,  andp-xylene. 
D.  L.  Hammick  and  W.  E.  Holt  (J.C.S.,  1926,  1995 — 
2003). — Stable,  pseudo-ternary  equilibria  and  rneta- 
stablo  equilibria  in  the  systems  sulphur  and  quinoline, 
pyridine,  and  p-xyleno  have  been  investigated  by  the 
synthetic  method.  In  the  systems  sulphur-quinoline 
and  sulpliur-p-xylene,  attainment  of  internal  equi¬ 
libria  in  the  phases  containing  liquid  sulphur  results 
in  a  lowering  of  the  mutual  miscibility  of  those  phases. 
Contrary  to  deductions  from  the  work  of  Aten  (A., 
1914,  ii,  121),  in  the  system  sulphur-p-xylene  the 
solubility  of  the  liquid  equilibrium  sulphur  is  less 
than  that  of  the  labile  S*.  The  conclusions  of  Hilde¬ 
brand  (A.,  1921,  ii,  307)  are  borne  out,  the  critical 
solution  temperature  in  xylene  being  190°  for  SA, 
and  the  descending  series  xylene,  toluene,  benzene  is 
thus  established  (cf.  Kruyt,  A.,  1909,  ii,  802).  Hilde¬ 
brand’s  view,  that  if  one  of  the  liquids  in  a  binary 
mixture  has  a  high  dielectric  constant,  then  the  mutual 
solubility  Mill  be  diminished  is  supported  by  the 
results  of  experiments  on  the  systems  sulphur- 
pyridine  (160°)  and  sulphur-quinoline  (97°),  the 
figures  in  parentheses  being  the  critical  solution 
temperatures.  R.  W.  West. 

Generalised  expression  of  the  phase  rule  and 
its  particular  application  to  osmotic,  thermo¬ 
electric,  and  electro-osmotic  phenomena.  E. 
Denina  (Gazzetta,  1926,  56,  357 — 365). — If  any  two 
phases  are  separated  by  an  unlimited  number  of  semi- 
permeable  membranes,  each  of  which  is  permeable  to 
one  and  one  only  of  the  several  components  of  the 
system  such  as  thermal  energy  or  electrons,  then  the 
number  of  degrees  of  freedom  possessed  by  the  system 


is  equal  to  the  difference  between  the  total  number  of 
variables  defining  the  system  less  the  sum  of  the 
number  of  phases  and  of  the  number  of  independent 
equations  determining  the  contact  conditions  between 
the  phases.  Tho  expression  so  deduced  for  the 
number  of  degrees  of  freedom  of  tho  system  has  the 
advantage  that  neither  pressure  nor  temperature  is 
necessarily  uniform  throughout  the  system.  A 
discussion  is  given  of  the  application  to  the  thermo¬ 
electric  effect,  the  galvanic  cell,  and  to  osmotic, 
thermo-osmotic,  and  electro-osmotic  systems. 

R.  W.  Lunt. 

Nomogram  for  the  van  't  Hoff- Arrhenius 
temperature  equation.  O.  W.  Richards  (J. 
Physical  Chem.,  1926,  30,  1219 — 1221). — A  nomogram 
from  -which  the  value  of  the  thermal  increment,  g, 
can  be  readily  obtained  has  been  constructed  from 
tho  equation  log  K2— log  K1=y=[i(l/T1—  l/T2)/4-6. 

L.  S.  Theobald. 

Entropy  of  aqueous  ions.  W.  M.  Latimer 
and  R.  M.  Buffington  (J.  Amor.  Chem.  Soc.,  1926, 
48,  2297 — 2305). — Tho  values  obtained  for  tho 
relative  entropies  of  some  aqueous  ions  at  25°  suggest 
that  the  entropy  of  solution  of  the  gaseous  ions  is 
mainly  a  function  of  the  size  and  charge  of  the  ion. 
Some  of  the  values  referred  to  H'=0  at  hypothetical 
molal  concentration  and  298°  Abs.  are  :  OH',  —2 ; 
C03",  -14;  Cl',  15-5;  Br',  20-5;  I',  27;  Na’,  15; 
Cu",  —23;  Ee“‘  —67.  The  application  of  the 
results  is  illustrated  by  the  calculation  of  the  potential 
of  the  normal  magnesium  electrode  (—2-40  volts), 
the  heat  of  solution  of  cuprous  chloride  (8-9  kg. -cal.), 
the  entropy  of  solid  magnesium  hydroxide  (26-0),  and 
tho  free  energy  of  solution  of  zinc  chloride  (— 22-S 
kg. -cal.  for  molal  concentration).  S.  Iv.  Tweedy. 

Thermodynamic  properties  of  electrolytes  in 
acetic  acid  and  in  liquid  ammonia.  T.  J.  Webb 
(J.  Amer.  Chem.  Soc.,  1926,  48,  2263— 2271).— The 
f.-p.  depressions  of  solutions  of  lithium  and  sodium 
bromide  and  of  sodium  acetate  in  acetic  acid  were ' 
determined  and  the  results  compared  with  the  appro¬ 
priate  Debye-Huckel  equation.  At  moderate  con¬ 
centrations,  the  physical  properties  of  the  solvent 
and  -the  effective  radius  of  the  ions  are  found  to 
account  satisfactorily  for  the  results.  The  measure¬ 
ments  of  Turner  and  Bissett  (J.C.S.,  1914,  105,  17S2) 
on  acetic  acid  solutions  of  lithium  iodide  and  nitrate 
indicate  that  tho  dielectric  constant  of  the  solvent 
is  increased  when  the  concentration  is  sufficiently  high, 
which  suggests  that  incomplete  ionisation  occurs.  The 
results  of  f.-p.  experiments  on  solutions  of  potassium 
iodide  and  of  sodium  nitrate  in  liquid  ammonia  lead 
to  similar  conclusions.  S.  K.  Tweedy. 

Free  energy  and  heat  of  transfer  of  barium 
in  its  liquid  amalgams.  P.  A.  Anderson  (J. 
Amor.  Chem.  Soc.,  1926,  48,  2285 — 2295). — Tho 
E.M.F.  at  15°,  25°,  and  30°  of  some  barium  amalgam 
concentration  cells  were  measured.  The  electrolyte 
consisted  of  a  carefully  dehydrated  solution  of  barium 
chloride  in  anhydrous  hydrazine,  and  the  amalgams, 
-which  varied  over  the  concentration  range  0-2629 — 
0-0108  weiglit-%  of  barium,  -were  prepared  in  situ 
in  an  atmosphere  of  hydrogen.  Two  reference 
electrodes  were  used  at  each  concentration.  The 
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observed  E.M.F.  are  higher  than  those  calculated 
from  the  Nernst  equation  (cf.  Ramsay,  J.C.S.,  1889, 
55,  521);  bettor  agreement  is  obtained  when  Cady’s 
equation  is  used  (A.,  1899,  ii,  394),  the  deviations 
being  almost  entirely  due  to  the  failure  of  the  osmotic 
energy  term  in  this  equation  to  represent  the  actual 
osmotic  effect.  By  extrapolation  of  the  results  to 
infinite  dilution,  the  activities  of  barium  and  the  free 
energies  of  transfer  in  the  cell  are  calculated.  Tho 
heat  of  transfer  of  barium  is  of  tho  same  sign  as  that 
of  sodium  (Richards  and  Conant,  A.,  1922,  ii,  340). 

S.  K.  Tweedy. 

Thermodynamic  studies  on  zinc  iodide  and 
mercurous  iodide.  F.  Ishikawa  and  E.  Shibata 
(Bull.  Chem.  Soc.  Japan,  1926,  1,  169 — 172). — 
The  fictitious  heat  of  solution  (cf.  Cohen  and  Bruins, 
A.,  1918,  ii,  297)  of  zinc  iodide  has  been  evaluated  from 
the  relation  connecting  tho  temperature  coefficients, 
( dE/dT )a  and  (dE/dT) B,  of  the  E.M.F.  of  reversible 
colls  with  and  without  solid  salt,  viz.,  (Q)x= 
T[(dE/dT)±—  (JE/JT)b]23074?i  .  .  .  (1).  Data  for  the 
cells :  10%  zinc  amalgam|ZnL,,  saturated  solution 
with  solid  salt,  Hg2I2|Hg(A)  anc!  10%  zinc  amalgam| 
Znl0,  saturated  solution,  Hg„I2|Hg  (B)  gave  J2A= 
0-52429  +  0-0001336(4  -  25)  —  0-000001496(f  -  25)2, 
whence  (dE/rfT),w98=0-0001336  volt/dcgree,  and 
Fb  =  0-52415  +  0-0002427(4  -  25)  +  0-0000027(4  -  25)2 
whence  (dE /dT)-^2oe= 0-0002427  volt/degree.  By  sub¬ 
stitution  in  (1)  the  fictitious  heat  of  solution  of  zinc 
iodide  at  298°  Abs.  is  — 1500  g. -cal. /mol. 

Tho  heat  of  formation  of  zinc  iodide,  determined 
by  application  of  the  Gibbs-Helmholtz  equation  to 
cell  A  and  taldng  tho  heat  of  formation  of  (Hgl)  to 
be  14200  g.-cal.,  is  —50760  g.-cal. 

The  entropy  change  for  tho  reaction  Hg2I2+ 
Cd=CdI2-f-2Hg  is  calculated  from  tho  relation 
AS2QS=2F[(dE1/dT)2QgJr(dE2/dT)2',s]=5-68  entropy 
units,  where  (dE1jdT)28S  and  (dE2/dT).2 98  are  the 
(known)  temperature  coefficients  of  the  cells  Cd 
amalgam|CdI2,  Hg2I2|Hg  andCd|solution|Cd  amalgam, 
respectively.  Tho  entropies  of  mercury,  cadmium, 
and  cadmium  iodide  being  known,  Ans!i.=  56-8 
entropy  units.  The  entropy  change  and  free  energy 
change  in  the  formation  of  mercurous  iodide  from 
its  elements  are  A<S298=  — 5-4  entropy  units  and 
AF298=— 26790  g.-cal.,  respectively. 

From  the  reaction  Zn+Hg2I2=ZnI2+2Hg  the  free 
energy  of  formation  of  zinc  iodide  is  AF298=— 509S5 
g.-cal.,  which  agrees  closely  with  —50628  g.-cal., 
obtained  from  the  reaction  Zn+2AgI—  ZnI2+2Ag. 

A.  S.  Corbet. 

Salicylic  acid  as  a  standard  in  calorimetry. 
E.  Cohen,  P.  E.  Verkade,  S.  Miyake,  J.  Coors,  jun., 
and  J.  A.  van  der  Hoeve  (Proc.  Physical  Soc.,  1926, 
38,  667 — 672). — When  salicylic  acid  is  to  be  used  as  a 
standard  in  calorimetry,  the  final  crystallisation  must 
be  from  dry  ether.  The  heat  of  combustion  is  then 
5242  cal.  per  g.  When  the  final  crystallisation  is 
from  water,  low  values  are  obtained,  owing  to  occluded 
water,  which  cannot  bo  removed  completely  by 
ordinary  drying  methods.  A.  Geaice. 

Heat  of  combustion  of  benzoic  acid.  P.  E. 
Verka.de  (Z.  physikal.  Chem.,  1926,  123,  275— 
280). — A  reply  to  Jaeger  and  Steinwehr  (this  voh. 


477),  maintaining  the  author’s  previously  expressed 
views  (ibid.,  28).  L.  F.  Gilbert. 

Specific  heats  at  low  temperatures.  F.  Simon. 
(a)  Specific  heats  of  sodium,  potassium,  molyb¬ 
denum,  and  platinum.  W.  Zeidler.  (b)  Devi¬ 
ation  of  chemical  constants  of  monatomic  gases 
from  theoretical  values.  F.  Simon  (Z.  physikal. 
Chem.,  1926,  123,  383 — 405). — By  means  of  an 
improved  form  of  Lange’s  adiabatic  vacuum  calori¬ 
meter  (A.,  1925,  ii,  96),  the  specific  heats  of  tho  above 
metals  and  of  andalusite,  sillimanite,  and  disthono 
have  been  measured  at  temperatures  from  the  tem¬ 
perature  of  liquid  hydrogen  up  to  the  ordinary 
temperature.  For  tho  three  minerals,  Debye’s  T3  law 
is  valid  at  tho  lowest  temperatures.  For  the  metals, 
tho  results  can  bo  represented  by  Debye  functions, 
the  characteristic  temperatures  being  159°,  99-5°, 
379°,  225°  for  sodium,  potassium,  molybdenum,  and 
platinum,  respectively.  For  sodium  and  potassium 
the  chemical  constants  are  calculated  to  be  +0-97  A 
0-23  and  +1-13  AO-32,  respectively,  whilst  the  Stern- 
Tetrode  formula  requires  the  values  +0-52 AO-23 
and  A0-33 AO-32,  respectively.  An  explanation  of 
this  deviation  is  suggested  on  tho  basis  of  the  rule 
(A.,  1925,  ii,  98)  that  tho  deviation  of  chemical 
constants  from  tho  theoretical  values  is  the  greater 
tho  greater  tho  energy  difference  between  the  two 
states  from  the  thermal  equilibrium  of  which  the 
constants  arc  calculated.  The  total  and  free  energies 
of  the  metals  examined  have  been  calculated. 

R.  Cuthill. 

Specific  beats  of  aqueous  homogeneous  phases. 
G.  F.  Huttig  and  H.  Wehling  (Koll.-Chem.  Beih., 
1926,  23,  354 — 367). — An  introductory  paper.  The 
following  mean  specific  heats  are  recorded  :  lithium 
bromide,  0-1438  (3-6—91-0°)  and  0-1433  (3-2—810°); 
sucrose,  0-3227  (1-7—39-9°),  0-3475  (3-6—80-6°); 
ignited  zirconuim  oxide,  0-1312  (3-5 — 80-5°),  pre¬ 
cipitated  zirconium  oxide  after  heating  at  300°  in  a 
vacuum,  0-1425  (2-9 — 80-0°).  Measurements  are 
tabulated  for  tho  specific  heats  of  the  solutions  of 
varying  concentration.  The  conclusions  are  reserved 
for  a  subsequent  paper.  E.  S.  Hedges. 

Latent  heat  of  dilution  of  cane  sugar  [sucrose] 
solutions.  (Miss)  F.  M.  Hunter  (Trans.  Faraday 
Soc.,  1926,  22,  194 — 206). — The  heats  of  dilution  and 
the  specific  heats  of  solutions  of  sucrose  up  to  4 A/w 
concentration  have  been  determined  between  12°  and 
30°.  These  data  were  combined  with  Morse’s  values 
for  the  osmotic  pressure  at  20°  to  calculate  tho  osmotic 
pressures  at  other  temperatures,  and  gave  results  in 
fair  agreement  with  those  directly  measured  by 
Morse  (A.,  1912,  ii,  835).  The  apparent  hydration 
per  molecule  of  sucrose,  as  calculated  from  the 
osmotic  pressure,  decreases  with  increase  of  con¬ 
centration  and  is  nearly  constant  at  different  temper¬ 
atures.  Tho  logarithm  of  tho  ratio  vapour  pressure 
of  solvent :  vapour  pressure  of  solution  decreases  with 
increase  of  temperature  in  accordance  with  Wood’s 
experimental  results  (Trans.  Faraday  Soc.,  1917,  13, 
131 ;  cf .  Perman  and  Lovett,  this  vol.,  127). 

L.  F.  Gilbert. 
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Dependence  of  heat  of  adsorption  of  a  gas 
on  a  solid  on  pressure.  Extension  of  the  laws 
of  surface  tension  of  solutions  to  the  phenomena 
of  gas  adsorption.  B.  Iliin  (Pliysikal.  Z.,  1926, 
27,  591 — 598). — The  equation  Q/S=b  log  (ac+1) 

obtained  earlier  (A.,  1925,  ii,  S56,  958, 1149)  is  justified 
theoretically.  The  variation  of  the  heat  of  adsorption 
with  the  pressure  of  the  surrounding  gas  follows  the 
same  laws  as  the  variation  of  surface  tension  of 
surface-active  solutions  with  concentration.  Cor¬ 
relation  of  the  equations  of  Gibbs  and  Szyszlrowski 
with  the  isotherm  equations  of  Langmuir  permits  the 
evaluation  of  significant  constants  in  the  author’s 
treatment.  Among  the  possibilities  discussed  is  a 
method  for  calculating  the  surface  tension  of  a  solid 
in  a  vacuum.  R.  A.  Morton. 

Motion  of  ions  in  liquids.  B.  Cassen  (Physical 
Rev.,  1925,  [ii],  25,249). — Maxwell’s  distribution  law 
does  not  hold  for  the  motion  of  ions  in  liquids.  There 
is  a  maximum  velocity  due  to  thermal  agitation 
which,  for  lithium  ions  in  liquid  ammonia,  is  equivalent 
to  a  fall  in  potential  of  about  1-S  x  10"5  volt. 

A.  A.  Eldridge. 

Direct  measurement  of  the  velocity  of  migr¬ 
ation  of  ions  in  a  solution.  J.  J.  Grebe  (Physical 
Rev.,  1925,  [ii],  25,  113). — An  apparatus  is  described 
whereby  the  migration  velocity  of  ions  is  measured 
by  determining  the  time  required  for  them  to  travel 
a  known  distance  in  pure  water  under  a  measured 
potential  gradient,  as  indicated  by  the  rate  of  increase 
of  the  conductivity  of  the  water.  The  results  are  in 
close  agreement  with  the  calculated  velocities. 

A.  A.  Eldridge. 

Conductivities  in  acetone.  P.  Walden,  H. 
Ulich,  and  G.  Busch  (Z.  pliysikal.  Cliem.,  1926, 
123,  429 — 471). — The  conductivities  of  acetone 
solutions  of  sodium  and  potassium  iodides,  lithium 
picrate,  barium  perchlorate,  and  various  salts  of 
the  substituted  ammonias,  pyridines,  and  guanidines 
have  been  measured  at  0°,  25°,  and  50°  at  dilutions  up 
to  about  100,000  litres.  The  two  iodides,  barium 
perchlorate,  and  most  of  the  salts  of  the  tetra-substi- 
tuted  bases  behave  as  strong  electrolytes,  but  for 
dilutions  of  2000  litres  and  upwards  the  Kohlrauseh 
square-root  formula  and  the'  modified  Ostwald- 
Bredig  rule  (A.,  1921,  ii,  423)  are  both  applicable. 
With  the  other  salts  the  dilution  law  is  approximately 
fulfilled,  and  the  general  behaviour  is  that  of  weak 
electrolytes.  For  all  the  salts,  the  product  of  the 
conductivity  at  infinite  dilution,  ,  and  the  viscosity 
of  the  solution,  tj,  is  a  constant  independent  of  the 
temperature,  which  means  that  the  ions  obey  Stokes’ 
law.  For  a  few  salts  with  bulky  ions  the  value  of 
Am  t-j  is  also  independent  of  the  solvent,  so  that  from 
mobility  data  for  aqueous  solutions,  mobilities  in 
acetone  solutions  can  be  calculated,  since  for  these 
solutions  Kohlrausch’s  law  proves  to  be  valid.  In 
this  way  it  is  found  that  the  mobilities  of  the  sodium, 
potassium,  and  lithium  ions  are  about  the  same,  and 
are  about  two  thirds  that  of  the  iodide  ion,  which 
itself  migrates  somewhat  more  rapidly  than  the 
chloride  ion.  R.  Chthill. 


Determination  of  the  mobility  of  proteins. 
T.  Svedberg  and  A.  Tiselius  (J.  Amcr.  Chem.  Soc., 
1926,  48,  2272 — 2278). — A  moving-boundary  method 
for  determining  the  mobility  of  proteins  is  described. 
The  boundaries  are  detected  by  photographing  in 
light  of  wave-length  below  300  [m ;  this  method  is 
more  accurate  than  the  fluorescence  method  previously 
described  (Scott  and  Svedberg,  A.,  1925,  ii,  204), 
since  there  is  evidence  that  at  least  some  of  the 
fluorescence  is  not  due  to  the  albumin  itself.  Pre¬ 
liminary  experiments  with  electrodialysed  egg  albumin 
gave  mobilities  somewhat  different  from  those  found 
by  Scott  and  Svedberg.  S.  K.  Tweedy. 

Solubility  and  electrolytic  conductance  of 
mesitylenephosphinous  acid.  H.  J.  M.  Creigh¬ 
ton  (J.  Physical  Chem.,  1926,  30,  1209— 1210).— The 
solubility  of  mesitylenephosphinous  acid  in  water 
(g.  per  100  g.  of  solution)  increases  from  0-289  at  1° 
to  0-700  at  85°.  The  conductance  of  the  acid  and  of 
its  sodium  salt  has  been  measured  at  25°  and  Aro 
is  given  as  376.  The  value  of  the  mass  action  constant 
decreases  steadily  with  decreasing  concentration  of  the 
acid.  L.  S.  Theobald. 

Mercury  dropping  electrodes.  A.  Frumkin 
and  A.  Donde  (Z.  pliysikal.  Chem.,  1926,  123,  339 — 
343). — The  P.JD.  at  the  interface  air/solution  has 
been  determined  for  aqueous  solutions  of  various', 
substances  by  an  apparatus  in  which  a  fine  stream  of 
mercury  from  a  capillary  jet  falls  in  drops  down  the 
axis  of  a  vertical  tube,  along  the  walls  of  which  flows 
the  solution  under  investigation  (cf.  A.,  1923,  ii,  54). 
When  the  solute  is  not  too  volatile,  the  results  agree 
satisfactorily  with  those  obtained  by  using  Kenrick’s- 
arrangement,  and  a  stream  of  water  in  place  of  a 
stream  of  mercury.  R.  Chthill. 

Electrode  potential  and  replacing  power  of 
manganese.  H.  D.  Royce  and  L.  Kahlenberg 
(Trans.  Amer.  Electrochem.  Soc.,  1926,  50,  137 — 
154). — Reproducible  values  of  the  potential  of  man¬ 
ganese  against  aqueous  solutions  of  manganous  salts 
can  be  obtained  in  the  absence  of  oxygen  by  using 
a  liquid  or  pasty  manganese  amalgam  electrode 
which  is  stirred  continuously.  The  potential  is 
independent  of  the  amalgam  concentration  above- 
about  1-2%  of  manganese.  Taking  the  potential  of 
the  normal  calomel  electrode  as  +0-560  volt  and 
neglecting  (apparently)  the  liquid  junction  potential,, 
the  following  are  some  values  obtained  for  the  electrode 
potential  of  manganese  against  the  solutions  stated 
O-SA-manganous  sulphate,  —1-452  volt;  Ar-mangan- 
ous  sulphate,  —1-449  volt;  A-manganous  chloride, 
—  1-436  volt;  IV-manganous  nitrate,  —1-232  volt.. 
Manganese  will  replace  from  their  salt  solutions  zinc, 
and  other  metals  which  have  more  positive  electrode 
potentials.  II.  J.  T.  Ellingham. 

Dependence  of  the  potential  of  the  oxygen, 
electrode  on  pressure.  G.  Tammann  and  F. 
Runge  (Z.  anorg.  Chem.,  1926,  156,  85 — 93). — 
Exhaustive  experiments  on  the  dependence  of 
potential  on  pressure  in  the  so-called  oxygen  electrodes,, 
platinised  platinum,  copper,  or  silver  in  oxygen,  show 
that  they  are  not  true  oxygen  electrodes,  but  only 
oxide  electrodes.  It  is  probable  that  a  true  oxygen- 
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electrode  is  realisable  only  at  high  temperatures. 
Such  an  electrode  is  that  constructed  by  Haber, 
02|Pt[glass|Pt|H2,  the  calculated  potential  of  which, 
1-152  volts  at  575°,  agrees  with  the  experimental 
value.  M.  Carlton. 

E.M.F.  measurements  with  cells  of  the  type 
M|MO|NaOH|H2(Pt),  and  their  application  to 
the  verification  of  Nernst’s  heat  theorem.  F. 
Fried  (Z.  physikal.  Chcm.,  1926,  123,  406 — 428). — 
Measurements  of  the  E.M.F.  of  the  cell  Hg|HgO| 
NaOH|H2(Pt)  at  0°,  23-5°,  39°,  and  58°  have  con¬ 
firmed  Bronsted’s  results  (A.,  1909,  ii,  10),  giving  a 
value  of  —0-0003053  volt  per  degree  for  the  temper¬ 
ature  coefficient,  and  46,880  g.-cal.  for  the  heat  of  the 
reaction  Hg0+H2=Hg+H20.  Using  the  cell  Hg| 
HgO|NaOH|PbO|Pb,  the  temperature  coefficient  of 
the  E.M.F.  of  the  cell  Pb|PbO|NaOH|H2(Pt)  at  0°  is 
found  to  be  —0-0003653  volt  per  degree,  and  the  heat 
of  the  reaction  Pb0+H2=Pb+H20  is  16,603  g.-cal. 
From  these  data,  following  the  arguments  of  Eucken 
and  Fried  (A.,  1925,  ii,  97),  it  is  shown  that  finite 
entropies  must  exist  at  0°  Abs.  Attempts  to  measure 
the  temperature  coefficient  of  the  E.M.F.  of  the  cell 
Ag|Ag20|Na0H|H2(Pt)  have  not  been  very  successful. 

R.  Cuthill. 

Influence  of  temperature  on  the  electrode 
potential  of  the  decinormal  calomel  electrode. 
Y.  Katstt  (J.  Biophys.,  1924,  1,  44). — The  pn  is 
determined  electrometrically  by  means  of  the  relation 
pa=(n—K0) I0-0001Q83T ,  where  tc  is  the  E.M.F.  found 
against  the  0-liV- calomel  electrode  and  the  constant 
for  the  calomel  electrode  at  a  given  temperature  T. 
The  temperature  coefficient  of  :r0  is  found  by  using 
0-lA-butyric  acid  as  electrode  liquid  for  the  hydrogen 
electrode ;  (^0)<=(v0)18— 0-000002(i3+9<— 489). 

Chemical  Abstracts. 

Oxidation  potentials  of  quaternary  ammonium 
radicals  and  alkali  metals  in  liquid  ammonia. 
G.  S.  Forbes  and  C.  E.  Norton  (J.  Amer.  Chem. 
Soc.,  1926, 48, 2278 — 2285). — The  oxidation  potentials 
of  10  quaternary  ammonium  radicals  in  liquid 
ammonia  wore  determined  against  silver  in  a  saturated 
solution  of  silver  nitrate  in  ammonia.  The  observed 
potentials,  and  those  of  lithium,  sodium,  and  potassium 
in  the  same  solvent,  are  all  within  25  millivolts  of  one 
another,  which  accentuates  the-  similarity  between 
the  fifth  valency  linking  of  nitrogen  and  the  single 
linking  of  the  alkali  metals.  The  differences  between 
the  potentials  are  not  readily  correlated  with  chemical 
composition.  S.  K.  Tweedy. 

Reduction  potential  of  isovaleraldehyde.  M. 
Shikata  and  I.  Tachi  (Proc.  Imp.  Acad.  Tokyo, 
1926,  2,  226 — 228). — The  reduction  potential  has  been 
measured  with  the  mercury  dropping  cathode  and 
the  polarograph  (A.,  1925,  ii,  674).  In  neutral 
solution,  the  reduction  occurs  more  readily  than  would 
be  expected  from  theory.  In  slightly  acid  or  neutral 
solution,  desorption  of  the  isovaleraldehyde  from  the 
mercury  surface  occurs,  so  that  in  concentrated 
solutions  of  neutral  salts  the  reduction  potential  is 
scarcely  changed.  From  the  saturation  curve,  the 
solubility  of  isovaleraldehyde  in  water  is  calculated 
to  be  0-4475  g. -mol. /litre.  By  the  above  measure¬ 


ments  extremely  small  quantities  of  the  aldehyde  can 
be  detected.  R.  Cuthill. 

Geo-electrical  phenomena.  Ii.  Brauner  (Koll.- 
Chem.  Beih.,  1926,  23,  143 — 151). — An  apparatus 
is  described  for  testing  whether,  and  under  what 
conditions,  an  electrical  P.D.  is  developed  in  plant 
cells  when  their  position  in  space  is  altered.  Experi¬ 
ments  with  shoots  and  roots  gave  practically  similar 
results.  When  the  organ  is  placed  horizontally,  the 
under  surface  becomes  at  first  negative  with  respect 
to  the  upper  surface,  and  then,  after  about  15  sec., 
positive.  The  P.D.  increases  until  in  10  min.  a 
maximum  value  is  reached,  which,  in  the  case  of  the 
Helianthus  hypocotyl,  is  2-38  millivolts,  and  in  the 
case  of  the  seed  root  of  Vicia  faba,  2-00  millivolts. 
To  decide  whether  the  charge  transference  is  due  to 
the  movement  of  statolithic  starch  or  to  the  microsomes 
of  the  protoplasm,  plant-tissue  was  boiled  for  a  short 
time  in  water,  and  the  dead  tissue  found  to  behave 
similarly  to  the  living.  The  geo-electrical  effect  is 
therefore  not  due  to  the  larger  cell  constituents.  It 
is  suggested  that  it  may  be  caused  by  the  unequal 
diffusion  of  ions  through  the  cell-wall,  cations  being 
more  diffusible  (cf.  Michaelis  and  Fujita,  this  vol., 
120).  P.D.  measurements,  made  with  sheets  of 
parchment  paper  saturated  with  different  electrolyte 
solutions  in  place  of  plant  organs,  support  this 
theory.  L.  L.  BiRCUMsnAW. 

Electrochemical  behaviour  of  aluminium.  I. 
R.  Muller  { Z .  anorg.  Chem.,  1926,  156,  56 — 64). — 
The  conductivity  of  aluminium  bromide  in  specially 
purified  anhydrous  pyridine  and  benzonitrile  was 
measured  by  a  combination  of  the  methods  used  by 
Ulich  (A.,  1925,  ii,  671)  and  by  Lorenz  and  IOauer 
(Z.  anorg.  Chem.,  1923, 136,  121).  Pyridine  solutions 
show  two  conductivity  minima;  the  mean  value  of 
Am  is  62-5.  Above  42°  the  change  in  conductivity 
with  temperature  is  linear,  the  temperature  coefficient 
being  —3-165.  Benzonitrile  solutions  give  Am  72-5 
(mean).  A  minimum  occurs  at  about  350  litres. 

M.  Carlton. 

Electrochemical  behaviour  of  aluminium.  II. 
Potential  of  the  aluminium  electrode  in  a  solu¬ 
tion  of  aluminium  bromide  in  anhydrous  pyr¬ 
idine  and  the  solution  equilibrium  pyridine- 
aluminium  bromide.  R.  Muller  (Z.  anorg. 
Chem.,  1926,  156,  65 — 72). — The  potential  of  alu¬ 
minium  and  aluminium  amalgam  in  a  saturated 
solution  of  aluminium  bromide  in  pyridine  was 
determined  using  the  Dolczalek  electrometer.  A 
silver  electrode  dipping  in  a  O-lA-solution  of  silver 
nitrate  in  pyridine  was  used  for  comparison. 

The  potential  of  aluminium  amalgam  was  0-3 — 
0-33  volt  more  negative  than  that  of  the  pure  metal 
at  25°.  The  variation  of  the  aluminium  potential 
with  temperature  shows  breaks  corresponding  with 
transition  points. 

This  was  confirmed  by  measurements  of  the 
solubility  of  aluminium  bromide  in  pyridine.  Five 
transition  points  correspond  with  AlBr3.3C5H  -N ; 
AlBr3,6C5H5N;  2AlBr3,llC5H5N;  2AlBr3,15C5H5N 
and  at  60°  a  mixture  AlBr3  with  10-8  ( ?)  and  12-7  ( ?) 

c5h5n. 

The  A.  d/.F. -solubility  curves  arc  parallel,  but  not 
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superimposed,  due  to  a  lag  between,  attainment  of 
solution  equilibrium  and  the  measurement  of  the 
.potential.  The  fact  that  the  aluminium  potential 
runs  parallel,  on  the  whole,  with  the  solubility  of 
aluminum  bromide  supports  the  view  that  the  con¬ 
centration  of  aluminium  ion  in  the  solution  determines 
the  potential  in  accordance  with  Nernst’s  theory. 

M.  Carlton. 

Oscillographic  study  of  anodic  polarisation. 
V.  H.  L.  Searle  (Phil.  Mag.,  1926,  [vii],  2,  733— 
740), — The  phenomenon  of  anodic  polarisation  and  its 
application  to  the  rectification  of  alternating  currents 
has  been  examined  by  an  oscillographic  study  of  a 
cell  comprising  a  nickel  cathode  and  an  aluminium 
anode  with  a  saturated  solution  of  ammonium 
phosphate  as  electrolyte.  The  rate  of  formation  of 
the  anodic  films  indicates  that  the  rectifying  action 
is  incomplete.  The  final  steady  current  density  per 
volt  increases  with  the  area  of  the  anode  surface. 
The  cutting  off  of  the  polarisation  current  is  accom¬ 
panied  by  a  rapid  recovery,  indicating  that  the 
rectification  of  slow  alternations  would  not  be  com¬ 
plete.  The  resistance  of  the  anode  is  attributed 
almost  entirely  to  the  gas  film  formed  on  it. 

A.  E.  Mitchell. 

Anodic  behaviour  of  ferromanganese.  A.  N. 
Campbell  (Trans.  Faraday  Soc.,  1926,  22,  226 — 
232). — The  anodic  behaviour  of  a  ferromanganese 
alloy  (C  6-9%,  Si  0-66%,  P  0-21%,  Mi  77-9%)  has 
been  investigated  in  ilf-solutions  of  manganese 
sulphate,  nitrate,  and  chloride,  ferrous  sulphate,  and 
also  of  ferrous  chloride  containing  a  slight  excess  of 
free  acid.  Passivity  was  absent  in  the  last  named, 
possibly  owing  to  the  effect  of  the  free  acid.  In  the 
other  cases,  passivity,  whilst  never  complete,  was 
always  observed  at  the  ordinary  temperature  and  was 
specially  marked  with  manganese  sulphate  solution. 
The  potential  of  visible  oxygen  discharge  from  a 
neutral  electrolyte  at  the  ordinary  temperature  was 
about  +2-15  volts  (abs.).  This  is  near  the  potential 
of  permanganate  formation  in  manganese  sulphate 
electrolyte,  and  such  formation  was  observed.  The 
passivity  was  destroyed  by  heating  at  25°,  and  also 
by  activating  the  anode  by  charging  with  hydrogen  or 
by  etching  with  sulphuric  acid.  The  passivity  was 
reduced  by  a  superposed  alternating  current.  In 
iV-potassium  hydroxide  electrolyte  at  15°  and  75° 
there  was  no  formation  of  manganate,  and  nothing 
entered  into  solution,  but  heavy  slimes  were  formed. 
In  other  cases,  both  components  entered  into  solution ; 
the  efficiency  was  often  less  than  100%,  possibly 
owing  to  solution  being  followed  by  immediate 
precipitation.  Under  a  gas  discharge  the  anode 
disintegrated  and  ferromanganese  is  thus  useless  as 
an  insoluble  anode.  W.  Hume-Rothery. 

Propagation  of  combustion  in  gaseous  mix¬ 
tures.  T.  Terada  and  K.  Yumoto  (Proc.  Imp. 
Acad.  Tokyo,  1926,  2,  261 — 263). — The  combustion 
of  mixtures  of  hydrogen  with  air  or  oxygen  has  been 
photographed,  the  ignition  being  effected  by  an 
electric  spark.  With  a  hydrogen-air  mixture  con¬ 
taining  12-5%  of  hydrogen,  combustion  is  at  first 
propagated  most  rapidly  perpendicularly  to  the 
electrodes.  Later,  however,  there  is  some  acceler¬ 


ation  along  the  line  of  the  electrodes.  With  mixtures 
containing  7 — 9%  of  hydrogen  the  wave-front  is  not 
symmetrical  with  respect  to  the  spark.  If  the  electrodes 
consist  of  parallel  fine  wires,  the  wave-front  is  spherical 
except  along  the  electrodes.  If  there  is  an  electrically 
heated  wire  near  the  spark-gap,  the  combustion 
proceeds  along  it  at  a  high  speed.  R.  Cothill. 

Inflammability  of  hydrogen.  I.  Influence  of 
ethyl  bromide  on  the  limits  of  inflammability 
of  hydrogen-air  mixtures.  II.  Influence  of 
organic  bromine  and  iodine  compounds  on  the 
upper  limit  of  inflammability  of  hydrogen-air 
mixtures.  Y.  Tanaka  and  Y.  Nagai  (Proc.  Imp. 
Acad.  Tokyo,  1926,  2,  280—282,  283).— I.  Addition 
of  small  quantities  of  ethyl  bromide  to  mixtures  of 
hydrogen  and  air  narrows  the  range  of  inflamm¬ 
ability  considerably,  both  the  limiting  concentrations 
of  hydrogen  being  lowered.  If  more  than  0-7%  of 
ethyl  bromide  is  present,  Le  Chatelier’s  rule  is  valid 
for  the  composition  of  the  mixtures  constituting  the 
upper  limit.  It  is  considered  that  the  action  of  tho 
ethyl  bromide  is  caused  by  it  taking  up  energy  from 
tho  activated  molecules  of  the  flame  and  so  pre¬ 
venting  the  activation  of  the  hydrogen. 

II.  Methyl  and  ethyl  iodides  and  ethyl  bromide 
lower  the  upper  limit  to  about  the  same  extent. 

R.  Cuthill. 

Inflammability  of  alkyl  halides  and  their 
influence  on  the  limit  of  inflammability  of  ether- 
air  and  hydrocarbon-air  mixtures.  Y.  Nagai 
(Proc.  Imp.  Acad.  Tokyo,  1926,  2,  2S4 — 288). — The 
observed  effects  resemble  those  which  are  manifested 
by  ethyl  bromide  and  mixtures  of  Iwdrogen  and  air 
(cf.  preceding  abstract).  With  mixtures  of  ethyl 
ether  or  methylcyciohexane  and  ethyl  chloride,  Le 
Chatelier’s  rule  holds  for  the  lower  limit.  This  is 
not  so,  however,  in  the  case  of  ethyl  bromide  and 
methyl  and  ethyl  iodides.  This  difference  in  be¬ 
haviour  is  probably  connected  with  the  fact  that  the 
conductivity  of  a  hydrocarbon  flame  is  greatly 
increased  by  addition  of  ethyl  bromide,  whilst  ethyl 
chloride  has  little  effect.  R.  Cuthill. 

Effect  of  moisture  and  paraffin  surface  on  the 
rate  of  reaction  of  nitric  oxide  and  oxygen. 
R.  L.  Hasche  (J.  Amer.  Chem.  Soc.,  1926,  48, 
2253 — 2259;  cf.  Hasche  and  Patrick,  A.,  1925,  ii, 
681). — The  speed  of  combination  of  dry  nitric  oxide 
and  oxygen  is  reduced  by  20%  when  the  reaction 
chamber  is  coated  as  completely  as  possible  with 
paraffin,  possibly  because  the  amount  of  moisture, 
which  acts  as  a  catalyst  in  the  reaction,  is  decreased. 
Neither  sulphur  dioxide  nor  the  reaction  product 
has  any  appreciable  effect  on  the  reaction  velocity. 
The  induction  period  is  a  function  both  of  the 
initial  pressures  and  of  the  moisture  content.  The 
effect  of  the  latter  may  be  explained  as  follows  : 
N0+H20=N0,H20 ;  N0,H20+N0=(N0)2,H20 ; 

(N0)2,H20+02=N204(^==2N02)4-H20.  An  induc¬ 
tion  period  of  10  sec.  occurs  when  the  initial  partial 
pressures  are  below  14  mm.  of  mercury.  When  the 
reaction  chamber  is  covered  with  shellac,  which  is 
attacked  by  oxides  of  nitrogen,  the  reaction  becomes 
more  nearly  bimolecular  than  termolecular. 

S.  K.  Tweedy. 
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Unimolecularity  of  the  inversion  process,  vacuum  were  directed  simultaneously  on  a  tube 
G.  Scatchard  (J.  Amer.  Chem.  Soc.,  1926,  48,  cooled  by  liquid  air.  The  deposit  consisted  of  a 
2259—2263). — The  rate  of  inversion  of  sucrose  in-  most  intimate  mixture  of  solid  cadmium  and  sulphur, 
creases  slightly  during  the  course  of  the  reaction  In  a  short  time,  sudden  combination  took  place, 
(Pennycuick,  this  vol.,  249),  so  that  the  classical  producing  a  small  circular  patch  of  cadmium  sulphide, 
velocity  equation,  r=—  d  log  yjdt,  cannot  be  in-  and  this  was  followed  by  the  formation  of  rings  at 
tegrated  unless  r  is  known  as  a  function  of  i.  By  intervals  of  a  few  seconds.  When  pentane  at  — 130° 
the  application  of  accurate  graphical  methods  to  was  used  to  cool  the  tube  this  phenomenon  was  not 
Pennycuick’s  results,  the  equation  r—k(  1 — 0-03e'001i)  observed,  combination  taking  place  without  delay, 
is  deduced,  whence  dr/dt= const.  x(k—r).  The  latter  With  sodium  in  place  of  cadmium  the  results  were 
equation  for  the  change  in  rate  indicates  that  equi-  similar.  If  films  were  deposited  alternately  and  not 
librium  is  attained  in  a  process,  originally  somewhat  simultaneously,  the  effect  was  not  observed.  If  the 
displaced  from  equilibrium,  for  which  the  rate  of  cold  tube  was  coated  with  a  layer  of  “  piccin  ” 
attaining  equilibrium  is  proportional  to  the  displace-  sufficiently  thick  to  reduce  the  rate  of  cooling,  the 
ment.  From  this  it  is  concluded  that  the  observed  result  was  not  obtained ;  if  the  cold  tube  was  enclosed 
change  in  rate  is  due  probably  to  slightly  inefficient  in  a  thick  copper  tube,  the  deposition  lasted  for  half 
mixing;  in  homogeneous  solution,  the  rates  of  sucrose  an  hour  before  the  sudden  combination  took  place, 
inversion  are  probably  constant  to  within  a  few  parts  E.  B.  Ludlam. 

per  thousand.  S.  IC.  Tweedy.  Velocity  of  decomposition  of  solids.  III. 

Reaction  between  picryl  chloride  and  pyridine  Rate  of  dissociation  of  silver  carbonate.  M. 
in  alcoholic  solution.  F.  W.  Hodges  (J.C.S.,  Centnerszwer  and  B.  Bruzs  (Z.  physikal.  Cliom., 
1926,  2417— 2423).— The  reaction  between  picryl  1926,  123,  111—126;  cf.  this  vol.,  581).— The  dis- 
chloride  and  pyridine  in  alcoholic  solution  is  bi-  sociation  pressure  of  silver  carbonate  is  76  cm.  at 
molecular  and  involves  the  formation  of  an  ionised  219°,  in  good  agreement  with  Colson’s  data  (A., 
additive  compound  C5H-N,CfiH2Cl(N02)3  (cf.  Wcde-  1901,  ii,  238).  At  temperatures  between  239-5°  and 
kind,  A.,  1902,  i,  739).  The  main  equilibrium  252°,  the  crystalline  carbonate  decomposes  in  accord- 
reaction  is  accompanied  by  slow  side  reactions  ance  with  the  unimolecular  law,  the  temperature 
in  which  pyridine  picrate  and  ethyl  picrate  are  coefficient  of  the  velocity  constant  being  2-14  for 
produced;  the  presence  of  water  accelerates  con-  10°.  The  rate  of  decomposition  of  the  amorphous 
sidcrably  the  formation  of  pyridine  picrate.  A  much  carbonate,  which  is  much  less  than  that  of  the 
slower  side-reaction  gives  picryl  pyridinium  picrate,  crystalline  form,  first  slowly  falls  to  a  constant  value, 
m.  p.  226°  (decomp.).  Thus  : —  at  which  it  remains  for  some  time,  and  then  ultim- 

C5H5N+CGH2C1(N02)3  C5H-:H(C1)-CgH2(N’02)3  ately  decreases  to  zero  in  the  maimer  of  a  uni- 

C3H5N+C6H2C1(N02)3+H20  — >  molecular  reaction.  In  explanation,  it  is  suggested 

C5H5:N(0H)-C6H2(N02)3+HCI  that  the  reaction  really  occurs  in  two  stages,  the 
CcH2Cl(N02)3+Et0H  — >  CfiH2(N02)3-0Et-f  HC1  first  of  which — the  formation  of  an  oxycarbonate — is 
C5H5:N(0H)-CfiH2(N02)3+C6H2Cf(N02)3  — >■  more  rapid  than  the  second — the  decomposition  of 

C0H2(NO2)3-N(:C5"H5)-OCgH2(NO2)3+HC1.  the  oxycarbonate.  The  last  stage  of  the  reaction 

M.  Clark.  as  actually  observed  then  represents  the  decomposi- 
Kinetics  of  aqmotisation.  J.  N.  Bronsted  [with  tion  of  the  oxycarbonate,  whilst  during  the  period 
A.  Delbanco  and  K.  Volquartz]  (Z.  physikal.  °f  constant  velocity  the  reduction  in  the  .rate  of 
Chem.,  1926,  122,  383— 397).— The  replacement  of  decomposition  of  the  original  carbonate  is  just 
the  acid  group  by  water  in  a  reaction  such  as  balanced  by  the  rise  in  the  rate  of  dissociation  of  the 
[CoK03(NH3)5]"+H20  — >  [CoH,0(NH3)5]’”+l\T03'  oxycarbonate,  due  to  its  increasing  mass.  At  245°, 
is  defined  as  aquotisation  (Aquotisierung).  The  the  rate  of  decomposition  of  the  amorphous  carbonate 
aquotisation  of  the  nitratopentamminecobalt  ion,  at  a  maximum,  and  between  245°  and  260  the 
as  followed  by  conductivity  measurements  at  15°  temperature  coefficient  is  negative.  This  is  explained 
and  20°,  is  a  unimolecular  reaction,  and  is  independent  by  supposing  that  the  oxycarbonate  is  stable  only 
of  the  acidity  of  the  solution.  The  rates  of  aquotis-  between  219°  and  245°.  Between  245°  and  260°, 
ation  of  the  nitratoaquotetramminecobalt  ion  (at  ^css  an(i  less  °f  it  formed,  whilst  above  260  the 
15°  and  20°)  and  of  the  chloroaquopentamminecobalt  reaction  proceeds  directly.  The  rate  of  rccombin- 
ion  (at  20°)  are,  however,  very  sensitive  to  the  presence  ation  of  silver  oxide  and  carbon  dioxide  below  219 
of  acid ;  this  is  ascribed  to  partial  decomposition  with  is  shown  to  pass  through  a  maximum  value  somewhere 
the  production  of  hydrogen  ions,  e.g.,  between  160°  and  200  .  R.  Cuthill. 

[CoN03H20(NH3),j]  —  [CoN03(0H)(NH3)4]  +H  .  Velocity  of  decomposition  of  solids.  IV.  Rate 

Both  the  liydroxo-ions  thus  formed,  and  the  original  0f  dissociation  of  lead  carbonate.  M.  Cent- 
aquo-ions  can  be  directly  aquotised,  but  the  hydroxo-  herszwer  and  A.  Awerbuch  (Z.  physikal.  Chem., 
ion  is  aquotised  far  more  rapidly,  i.e.,  about  10°  faster,  1926,  123,  127—133;  cf.  preceding  abstract).— At 
than  is  the  aquo-ion.  The  velocity  coefficients  for  272°,  276°,  and  282°,  the  speed  of  the  above  reaction 
the  above  reactions  are  calculated.  L.  F.  Gilbert.  first  rises  rapidly  for  about  7  min.  to  a  maximum, 
Method  of  investigating  chemical  reactions  then  at  once  decreases  in  accordance  with  the  simple 
in  the  solid  phase.  N.  Semenov  and  A.  Schal-  unimolecular  law.  The  period  of  induction  is  satis- 
nikov  (Z.  Physik,  1926,  38,  738 — 744). — Streams  of  factorily  accounted  for  by  assuming  that  the  first 
cadmium  vapour  and  sulphur  vapour  in  a  high  stage  of  the  reaction  consists  of  a  polymorphic  change 
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of  the  carbonate  (cf.  this  vol.,  581).  Traces  of 
moisture  accelerate  the  decomposition. 

R.  Cuthill. 

Formation  of  protective  oxide  films  on.  copper 
and  brass  by  exposure  to  air  at  various  tem¬ 
peratures.  W.  H.  J.  Vernon  (J.C.S.,  1926,  2273 — 
2282). — The  rate  of  thickening  of  the  film  of  oxide 
produced  on  copper  by  heating  in  the  air  at  75 — 250° 
is  expressed  by  the  equation  d  log  ]V/clT= —  QjRT 2 
(cf.  Dunn,  this  vol.,  692)  better  than  by  Pilling 
and  Bedworth’s  equation  (B.,  1923,  359a).  Films 
produced  by  heating  for  1  hr.  at  temperatures 
above  75°  protect  the  metal  from  oxidation  on 
subsequent  exposure  to  the  ordinary  temperature, 
whereas  films  produced  at  lower  temperatures  arc 
not  protective.  This  suggests  that  a  minimum  film 
thickness  is  required  for  protection,  and  this  mini¬ 
mum  appears  to  be  such  that  the  unit  lattice  of  oxide 
is  completed  over  the  whole  surface.  Protective 
films  may  be  formed  below  75°  by  prolonged  exposure 
to  a  relatively  pure  atmosphere,  but  the  rate  of 
increase  of  thickness  of  film  in  this  case  is  con¬ 
siderably  greater  than  that  taking  place  at  75°. 
Protective  films  may  be  formed  on  brass  (60  : 40)  by 
heating  it  at  200 — 400°,  but  the  protection  afforded 
is  not  nearly  so  great  as  in  the  case  of  copper.  The 
rate  of  thickening  of  the  oxide  film  on  brass  during 
heating  is  more  nearly  hi  accord  with  the  exponential 
law  of  Pilling  and  Bedworth  than  with  Dunn’s 
equation.  A.  R.  Powell. 

Reaction  velocity  and  the  influence  of  constitu¬ 
tion  in  the  benzoylation  of  monohydric  phenols. 
A.  L.  Bernoulli  and  A.  S.  Goar  (Helv.  Chim.  Acta, 
1926,  9,  730 — 765). — The  reaction  velocity  of  the 
benzoylation  of  phenols  has  been  measured,  and  the 
influence  of  temperature,  excess  of  the  reagents, 
catalysts,  the  benzoyl  halide  employed,  and  of 
various  substituents  in  the  phenol  has  been  deter¬ 
mined.  No  solvent  was  used,  and  the  course  of  the 
reaction  was  followed  either  by  absorption  of  the 
hydrogen  halide  evolved  in  a  known  volume  of 
O-SA-sodium  hydroxide  solution  and  titration  of  the 
excess  of  alkali  at  regular  intervals,  or  by  a  control 
method  involving  the  direct  titration  of  the  benzoyl 
chloride  in  aqueous  solution  with  sodium  hydroxide, 
using  methyl-orange  as  an  indicator,  both  methods 
giving  the  same  values  for  the  reaction  constants. 
The  main  conclusions  are  as  follows  :  even  in  such 
highly  concentrated  solution  (0T  mol.  phenol  :  0-1 
mol.  benzoyl  chloride)  the  reaction  is  represented 
satisfactorily  by  the  equation  dx/dt=lc(a—x)n,  the 
value  of  k  at  25°  being  0-0117.  The  mean  value  of 
the  temperature  coefficient  between  25°  and  95°  is 
1-782.  Whilst  the  addition  of  an  equal  amount  of 
pyridine  (0-1  mol.)  causes  the  reaction  to  proceed 
almost  instantaneously  with  much  evolution  of  heat, 
the  addition  of  0-01  mol.  decreases  the  reaction 
velocity.  An  excess  of  phenol  increases  the  velo¬ 
city  of  the  reaction,  but  excess  of  benzoyd  chloride 
diminishes  it.  The  use  of  benzoyl  bromide  or  iodide 
in  place  of  the  chloride  increases  the  velocity  approxim¬ 
ately  proportionately  to  the  atomic  weight  of  the 
halogen  used,  but  substitution  of  the  nitro-group  in 
the  m-  or  p-positions  greatly  decreases  the  velocity. 


In  genera],  the  introduction  of  substituents  into  the 
phenol  increases  its  stability  towards  benzoyl  chloride, 
the  effect  being  greatest  in  the  o-,  least  in  thep-,  and 
intermediate  in  the  '/^-position,  these  conclusions 
being  based  on  a  study  of  the  ercsols,  chloro-  and 
nitro-phenols.  p-Chlorophenol  is  more  stable  than 
the  p-bromo-compound,  the  relative  values  of  the 
two  reaction  constants  again  being  approximately 
proportional  to  the  atomic  weights  of  the  two  halogens. 
The  following  new  data  are  given  incidentally  in  the 
course  of  the  investigation  :  benzoyd  iodide,  cl15  1-772  ; 
o-tolyd  benzoate,  d15  1-5726;  phenyl  m-nitrobenzoate, 
m.  p.  97-5 — 98°;  phenyl  p-nitrobenzoate,  m.  p. 
127-5°,  m-chlorophenvl  benzoate,  m.  p.  70°. 

J.  W.  Baker. 

Kinetics  of  the  fission  of  dilcetopiperazine. 

H.  von  Euler  and  E.  Pettersson  (Z.  physiol. 
Chem.,  1926,  158,  7 — 14). — The  reaction  diketo- 
piperazine  — >  glycvlglycine  at  60°  in  the  presence 
of  a  phosphate  as  buffer-salt  is  followed  by  titrations 
of  free  carboxyl  after  addition  of  formaldehyde 
(Sorensen,  A.,  1908,  i,  115),  and  a  stability  curve  for 
values  of  pH  between  1  and  10  at  60°  is  drawn. 

C.  Hollins. 

Theory  of  catalysis.  III.  Inversion  of  sucrose 
by  dilute  hydrochloric  acid.  H.  von  Euler  and 
A.  Olaxder  (Z.  anorg.  Chem.,  1926,  156,  143 — 152; 
cf.  A.,  1925,  ii,  S76;  this  vol.,  580). — In  continuation 
of  earlier  work,  the  inversion  of  sucrose  is  studied  at 
25°  and  40°.  Results  are  tabulated  and  the  tem¬ 
perature  coefficients  of  the  inversion  for  catalysis  by 
enzymes  and  non-enzymes  are  compared. 

M.  Carlton. 

Action  ox  varying  quantities  of  arsenate  on 
phosphorylation.  C.  Neuberg  and  M.  Kobel 
(Biochem.  Z.,  1926,  174,  493— 496).— Potassium 
arsenate  inhibits  the  combination  of  sucrose  with 
phosphoric  acid,  the  effect  being  proportional  to  the 
concentration  of  the  arsenate.  E.  C.  Smith. 

Interaction  of  sulphur  dioxide  and  hydrogen 
sulphide.  E.  Matthews  (J.C.S.,  1926,  2270 — 
2273). — Pure  dry  hydrogen  sulphide  does  not  react 
with  pure  dry  sulphur  dioxide  either  in  the  liquid  or 
in  the  gaseous  state,  a  third  substance  in  the  liquid 
phase  being  necessary  to  bring  about  the  interaction. 
That  the  capacity  of  this  substance  to  influence  the 
reaction  is  not  dependent  on  its  dielectric  constant 
has  been  proved  by  tests  with  34  liquids  having 
dielectric  constants  between  2  and  75.  Apparently, 
the  factor  governing  the  catalytic  activity  of  the  third 
substance  is  either  its  solubility  in  the  liquid  mixture 
of  the  two  gases  or,  alternatively,  the  solubilitj^  of  the 
two  gases  in  the  substance,  if  a  liquid. 

A.  R.  Powell. 

Acid  and  salt  effects  in  catalysed  reactions. 

I.  H.  M.  Dawson  and  J.  S.  Carter  (J.C.S.,  1926, 
22S2 — 2296). — The  pa  values  of  solutions  containing 
acetic  acid  and  sodium  acetate  as  measured  by 
electrometric  methods  are  in  close  agreement  with 
those  calculated  by  the  mass  law,  but  a  slight  diver¬ 
gence  is  noticeable  in  the  case  of  solutions  containing 
monochloroacetic  acid  and  its  sodium  salt,  although 
the  difference  is  very  small  when  the  salt  concentra- 
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tion  does  not  exceed  0-2 A7.  Measurements  of  the 
v  elocity  of  the  reaction  between  acetone  and  iodine 
in  the  presence  of  acetic  or  monochloroacetic  acid 
and  the  corresponding  sodium  salt  indicate  that  the 
reaction  is  catalysed  by  the  hydrogen  ion,  the  undissoci¬ 
ated  acid,  the  acid  ion,  and  the  hydroxyl  ion,  and  that 
the  reaction  velocities  may  be  expressed  in  the  form : 
t?=fc*[H] + + A',„[HA]  -|-  A-0[A]  ~  -f  Ion  [OH] ~ .  In  solutions 
in  which  the  salt  concentration  is  very  low,  the  last- 
named  term  of  the  equation  is  negligible ;  when  the 
converse  is  the  case  and  the  acid  concentration  is 
small,  the  coefficient  ton  is  much  greater  than  the 
other  three  and  the  catalytic  activity  of  the  hydroxyl 
ion  may  be  20,000  times  as  great  as  that  of  the 
hydrogen  ion.  Suitable  conditions  may  also  be 
found  in  which  the  undissociated  acid  or  the  acid  ion 
plays  the  dominant  role,  but  no  evidence  that  the 
sodium  cation  has  any  measurable  activity  could  be 
found.  By  the  addition  of  an  inert  salt  to  the  acetic 
acid-sodium  acetate  mixture  changes  are  produced 
in  the  velocity  of  the  reaction  to  an  extent  that 
depends  on  the  relative  magnitudes  of  the  effects 
attributable  to  the  positive  and  negative  ions  and 
to  the  undissociated  molecule,  respectively. 

A.  II.  Powell. 

Decomposition  of  nitrosotriacetoneamine  in 
presence  of  hydroxyl  ion.  I.  Region  of  small 
concentrations  of  alkali.  J.  Colvin  (Trans.  Fara¬ 
day  Soc.,  1926,  22,  241 — 246). — The  velocities  of 
decomposition  of  nitrosotriacetoneamine  in  aqueous 
•solutions  containing  glycerol  have  been  measured. 
The  hydroxyl  ion  acts  as  a  catalyst  and  was  intro¬ 
duced  in  the  form  of  potassium  hydroxide  of  con¬ 
centration  less  than  0-05A7.  The  activity  of  the 
nitrosotriacetoneamine  was  estimated  from  the  molar 
fraction,  and  also  from  direct  measurements  of  the 
solubility  in  water-glycerol  mixtures ;  the  two 
methods  gave  results  in  good  agreement.  The 
measurable  reaction  probably  consists  of  a  uni- 
molecular  decomposition  of  a  complex  formed  be¬ 
tween  the  nitrosotriacetoneamine  and  the  hydroxyl 
ion.  The  critical  increment  is  calculated  as  approxim¬ 
ately  16,000  g.-cal.,  but  this  value  includes  the  heat  of 
dissociation  of  the  complex,  which  must  be  known  if 
the  true  critical  increment  is  desired.  The  mechan¬ 
ism  suggested  is  in  agreement  with  the  theory  of 
induced  alternate  polarities  if  the  oxygen  of  the 
carbonyl  group  is  assumed  to  be  negative. 

W.  Httme-Rothery. 

Thermal  decomposition  of  methane  at  a 
glowing  filament.  G.  M.  Schwab  and  E.  Pietsch 
(Z.  Elektrochem.,  1926,  32  ,  430 — 434). — In  the 
investigation  previously  described  (this  vol.,  918)  the 
ratio,  s,  of  effective  to  total  collisions  on  the  filament 
varies  with  temperature  according  to  the  expression 
log  0=4-55-1200/7,  whence  is  calculated  the  heat 
of  activation,  50,000 — 60,000  g.-cal.  This  value  is  too 
low  to  correspond  with  CH4=C(solid)+4H(gas)  as  the 
primary  reaction,  but  CH4(adsorbed)=C(solid)-)-4H 
(adsorbed)  is  possible,  since,  according  to  Polanyi’s 
theory  of  catalysis  (cf.  A.,  1921,  ii,  179),  the  heat  of 
dissociation  of  a  substance  is  notably  reduced  when 
it  is  in  the  adsorbed  condition  in  that  its  free  valencies 
are  largely  satisfied. 


The  rate  of  thermal  decomposition  is  accelerated  in 
an  electric  field  when  the  P.D.  across  the  gas  exceeds 
15 — 16  volts.  This  gives  about  360,000  g.-cal.  as  the 
energy  required  to  decompose  methane  by  electron 
impact  and  corresponds  approximately  with  the 
value  for  CH4=C(atomic)+4H(gas). 

H.  J.  T.  Ellingham. 

Catalytic  combustion.  III.  Influence  of 
steam  on  the  catalytic  combustion  of  carbon 
monoxide.  W.  A.  Bone  (Proc.  Roy.  Soc.,  1926, 
A,  112,  474 — 499;  cf.  this  vol.,  250). — Progressive 
drying  of  a  system  in  which  a  mixture  of  carbon 
monoxide  and  oxygen  is  undergoing  catalytic  com¬ 
bustion  at  temperatures  up  to  500°  on  the  surface  of 
gold  gauze,  silver  foil,  porous  porcelain,  firebrick, 
cupric  oxide,  or  nickel  oxide  causes  at  first  an  increase 
in  the  reaction  velocity,  probably  due  to  the  removal 
from  the  surface  of  a  film  of  water,  with  consequent 
increase  in  surface  area.  With  the  first  three  sub¬ 
stances,  further  drying  results  in  a  gradual  fall  in  the 
reaction  velocity  to  zero  or  very  near  it.  If  water  is 
now  introduced  into  the  system,  the  catalytic  activity 
of  the  gold  and  silver  gradually  returns  to  its  original 
value,  but  that  of  the  porcelain  proves  to  have  been 
completely  destroyed,  possibly  due  to  some  struc¬ 
tural  change.  These  effects  are  difficult  to  explain 
on  the  theory  that  such  cases  of  catalytic  combustion 
depend  on  the  formation  of  an  oriented  unimolecular 
layer  of  the  reacting  gases  on  the  surface.  If,  how¬ 
ever,  the  function  of  the  surface  is  to  bring  about  the 
ionisation  of  the  reacting  gases,  which  in  the  neutral 
state  are  incapable  of  combination,  water  will  pro¬ 
mote  the  reaction  by  preventing  the  reversion  of  the 
ionised  molecules  to  the  neutral  state.  R.  Ctjthill. 

[Catalytic]  reduction  of  carbon  monoxide. 
H.  Tropsch,  A.  Schellenberg,  and  A.  von  Philip¬ 
povich. — See  B.,  1926,  776. 

Reduction  of  carbon  monoxide  by  hydrogen 
in  contact  with  a  heated  iron  spiral  in  a  hot- 
cold  tube.  F.  Fischer  and  A.  Jaeger. — See  B., 
1926,  777. 

Catalytic  removal  of  oxygen  from  gas  mix¬ 
tures  containing  hydrogen.  J.  A.  Almqijist  and 
E.  D.  Crittenden. — See  B.,  1926,  820. 

Displacement  of  equilibria  by  substances 
which  simultaneously  act  as  [catalytic]  acceler¬ 
ators.  N.  Schlesinger  (Ber.,  1926,  59,  [B], 
1965 — 1975). — Examination  of  the  effect  of  lithium 
sodium,  calcium,  and  potassium  chlorides  on  the 
equilibrium  between  ethyl  acetate  and  its  hydrolytic 
products  in  aqueous  solution  at  100°  in  the  presence 
of  0-2A/’-hydrochloric  acid  as  catalyst  shows  that,  not 
only  is  the  attainment  of  equilibrium  facilitated,  but 
also  its  position  is  displaced,  sometimes  considerably, 
by  the  catalysts.  The  effect  cannot  be  attributed  to 
the  withdrawal  of  varying  amounts  of  water  from  the 
system  by  the  formation  of  hydrates,  and  is  probably 
explicable  along  the  lines  laid  down  by  Debye  and 
McAulay  (A.,  1925,  ii,  171).  The  values  of  the 
equilibrium  constants  agree  satisfactorily  when  ob¬ 
tained  from  either  direction,  provided  reaction  is  not 
too  prolonged,  whereby  complications  ensue  due  to  the 
production  of  diethyl  ether.  The  value  of  the 
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equilibrium  constants  in  the  presence  of  sodium, 
lithium,  or  calcium  chloride  is  expressed  with  sufficient 
accuracy  by  the  linear  formula  if  =3045— 21-217c 
(c=salt  content  in  millimols.  or  for  calcium  chloride 
in  milliequivalents  per  mol.  of  water).  With  very 
concentrated  lithium  chloride  solution,  the  equation 
probably  does  not  hold.  Potassium  chloride  has  a 
less  pronounced  effect.  At  the  highest  salt  con¬ 
centrations  examined  the  equilibrium  constant  is 
depressed  to  less  than  half  of  its  normal  value. 

H.  Wren. 

Catalytic  oxidation  of  hydrocyanic  acid.  II. 
H.  Sinozaki  and  R.  Hara  (Tech.  Rep.  Tohoku 
Imp,  Univ.,  1926,  6,  95 — -129). — Continuing  previous 
work  (A.,  1925,  ii,  983),  the  oxidation  of  hydrogen 
cyanide  by  air  to  nitric  oxide  has  been  examined  by  a 
streaming  method  with  reference  to  the  following 
catalysts,  the  mode  of  preparation  of  which  is 
described :  porcelain,  silica,  platinised  asbestos, 
ferric  oxide,  ferric  and  bismuth  oxides  (5 — 30%), 
cobalt  oxide,  cobalt  (85%)  and  bismuth  oxides, 
copper  oxide,  chromic  oxide,  nickel  oxide,  manganic 
oxide,  manganese  dioxide  (85%)  with  copper  oxide. 
Porcelain  and  silica  were  practically  ineffective.  Data 
are  given  describing  in  detail  the  behaviour  of  each 
catalyst  with  respect  to  the  hydrogen  cyanide  con¬ 
centration  in  the  air  mixture,  the  gas  velocity,  and 
the  temperature.  The  results  arc  held  to  sustain 
the  authors’  view  that  cyanic  acid  is  an  intermediate 
stage  in  the  oxidation.  R.  W.  Lunt. 

Catalytic  action  of  Japanese  acid  earth.  II. 
Action  of  oximes.  H.  Inode  (Bull.  Cliem.  Soc. 
Japan,  1926,  1,  177 — 179). — Acetophcnoneoxime 

reacts  violently  in  presence  of  Japanese  acid  earth  at 
180°,  giving  benzonitrile,  acetic  and  benzoic  acids, 
ammonia,  aniline,  acetophenone,  and  acetanilide 
among  the  reaction  products,  whilst  the  oximes  of 
benzophenone  and  mentlione  behave  similarly  at  145° 
and  200°,  respectively,  to  give  analogous  products. 

Evidence  is  adduced  to  show  that  the  Beckmann 
transformation  is  one  of  the  principal  reactions  of 
oximes  in  presence  of  Japanese  acid  earth  at  150 — 
200°,  the  aniline,  acids,  and  nitrile  formed  resulting 
from  the  hydrolysis  of  the  anilides  so  formed. 

A.  S.  Corbet. 

Catalytic  transformation  of  fatty  acids  into 
hydrocarbons.  G.  A.  Stadnikov  and  E.  E. 
Ivanovskii  (Trans.  Karpov  Inst.  Chem.  [Moscow], 
1925,  No.  4,  175 — 1S7). — A  mixture  of  fatty  acids, 
obtained  by  the  hydrolysis  of  linseed  oil,  was  used,  it 
being  considered  that  unsaturated  fatty  acids  would 
be  more  likely  than  saturated  acids  to  form  naphthenic 
hydrocarbons.  The  acids  were  passed,  in  an  atmo¬ 
sphere  of  hydrogen,  over  reduced  iron  spread  on 
asbestos  and  heated  at  400°.  Carbon  dioxide,  and 
only  small  quantities  of  carbon  monoxide,  were 
formed.  The  product  (76%  of  the  acids  employed) 
had  acid  value  3 — 5  and  iodine  value  9S — 105  (corre¬ 
sponding  with  original  values  of  188  and  179,  respect¬ 
ively),  indicating  decomposition  at  the  double 
linkings  as  well  as  loss  of  carboxyl  groups.  The 
product  consisted  essentially  of  paraffin  hydrocarbons, 
the  amount  of  cyclic  hydrocarbons  being  insig¬ 
nificant.  Whilst  it  is  likely  that  petroleums  of  the 


aliphatic  series  were  formed  by  decomposition  of 
animal  fats,  naphthenic  petroleums  must  have 
originated  otherwise.  Chemical  Abstracts. 

Copper  at  low  temperatures.  G.  J.  Alexander 
(Nature,  1926,  118,  590 — 591). — When  copper  (but 
not  lead,  iron,  tin,  platinum,  or  aluminium)  is  im¬ 
mersed  in  liquid  air,  a  sudden,  short  re-evolution  of 
gas  occurs  after  equilibrium  has  apparently  been 
reached.  The  effect  is  possibly  due  to  surface  action 
or  to  an  allotropic  change.  A.  A.  Eldridge. 

Electrolytic  preparation  of  perborate.  D.  V. 
Stepanov. — See  B.,  1926,  786. 

Action  of  metals  on  nitric  acid.  E.  J.  Joss 
(J.  Physical  Chem.,  1926,  30,  1222—1275;  cf.  Ban¬ 
croft,  A.,  1924,  ii,  745). — A  long,  theoretical  discussion 
of  the  electrolytic  theory  of  the  reduction  of  nitric 
acid  supported  by  the  data  of  many  investigators  is 
given.  The  action  of  metals  on  nitric  acid  is  con¬ 
sidered  to  bo  a  special  case  of  the  electrolytic  theory 
of  corrosion.  Many  metals  are  identical  in  their 
chemical  and  electrochemical  reactions  when  dis¬ 
turbing  factors  are  eliminated.  The  true  depolariser 
in  the  action  of  metals  on  nitric  acid  is  nitrosic  acid, 
H2N20=.  The  reduction  of  intermediate  products  is 
critically  examined  and  a  schematic  representation 
of  these  products  in  the  case  of  nitric  acid  is  given. 

L.  S.  Theobald. 

Preparation  of  glyoxylic  acid  from  oxalic  acid. 
W.  Mohrschulz  (Z.  Elektrochem.,  1926,  32,  434— 
454). — A  detailed  study  of  the  electrolytic  reduction 
of  oxalic  acid  in  aqueous  solutions  to  glyoxylic  acid. 
The  best  results  are  obtained  when  :  (1)  the  electro¬ 
lyte  contains  2 — 2-5%  of  sulphuric  acid;  (2)  the 
cathode  material  has  a  high  hydrogen  overvoltage ; 
mercury  is  better  than  lead  and  no  reduction  occurs  at 
copper  or  nickel;  (3)  the  temperature  is  below  25° 
and  preferably  about  10° ;  (4)  the  current  density  is 
high  within  the  range  investigated  (2 — 8  amp. /dm.2); 
(5)  electrolysis  is  stopped  before  the  oxalic  acid 
concentration  becomes  low,  since  otherwise  the 
current  efficiency  is  greatly  reduced.  Under  such 
conditions  a  6-5%  oxalic  acid  solution  yields  a  solution 
containing  3%  of  glyoxylic  acid  and  2%  of  oxalic 
acid,  together  with  glycollic  acid  and  very  probably 
dihydroxytartaric  acid,  82%  of  the  oxalic  acid  re¬ 
duced  being  converted  into  glyoxylic  acid  at  a  current 
efficiency  of  75-5%.  By  continuous  addition  of 
oxalic  and  sulphuric  acids  during  electrolysis  a  solu¬ 
tion  containing  12-3%  of  glyoxylic  acid  has  been 
obtained  with  a  bath  voltage  of  9  volts  and  an  energy 
expenditure  of  11-25  kw.-hrs./kg.  of  glyoxylic  acid. 
From  the  final  solution  sulphuric  acid  is  removed 
with  barium  carbonate  and  oxalic  acid  with  calcium 
carbonate;  calcium  glyoxylate  crystallises,  the  gly- 
collatc  remaining  in  the  mother-liquors. 

Reduction  of  oxalic  acid  solutions  with  sodium 
amalgam  is  superior  to  the  above  electrolytic  method 
in  that  glyoxylic  acid  is  practically  the  sole  product, 
and  by  using  a  sodium-zinc  amalgam  93%  of  the 
total  oxalic  acid  in  solution  can  be  reduced.  The 
concentration  of  glyoxylic  acid  in  the  final  solution 
is  lower  than  that  obtainable  by  the  electrolytic 
method,  but  recovery  of  the  glyoxylic  acid  from  it  is 
easier. 
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A  method  of  determining  glyoxylic  acid  as  the 
semicarbazone  has  been  worked  out.  Dibromo- 
acetic  acid,  from  which  pure  glyoxylic  acid  was 
prepared  for  this  purpose,  was  obtained  by  heating 
solid  dibromomalonic  acid  at  about  125°,  thus 
obtaining  a  better  yield  (about  85%)  than  by  decom¬ 
posing  the  latter  in  aqueous  solution. 

H.  J.  T.  Ellingham. 

Preparation  of  amino-acids  by  electro-reduc¬ 
tion  of  oximino-esters.  A.  Anziegin  and  W. 
Gulewitsch  [with  K.  Nordheim]  (Z.  physiol.  Chem., 
1926, 158,  32 — 41). — Yields  of  50 — 80%  are  obtained 
by  the  electro-reduction  of  oximino-esters  in  a  closed 
Tafel  apparatus  with  a  prepared  lead  cathode,  the 
electrolyte  being  50%  sulphuric  acid  maintained 
below  27°  by  cooling  in  ice  and  salt.  (i-Aminobutyric 
acid  (copper  salt,  -t-4H,0),  (3 -aminovaleric  acid, 
m.  p.  178 — 179°  (copper"  salt,  +2H20 ;  benzoyl 
derivative,  m.  p.  145 — 146°;  -p-nitrololnene-o-sid- 
phonyl  derivative,  m.  p.  185 — 18S°;  $ -naplithalanc- 
sulphonyl  derivative,  m,  p.  134-5°),  and  y-amino- 
valeric  acid,  m.  p.  199°  (benzoyl  derivative,  m.  p. 
131*5° ;  ; p-nitrotoluene-o-sulphonyl  derivative,  m.  p. 
161°),  are  prepared  in  this  way.  The  phenylcarb- 
amido-derivative,  m.  p.  141-5°,  of  p-aminovaleric  acid 
is  converted  by  evaporation  of  its  aqueous  solution 
into  1  -phenyl-i-ethyldihydrouracil,  m.  p.  201 — 202°. 
The  corresponding  2-thiodihydrouracil,  m.  p.  210°, 
results  when  the  p-amino-acid  is  heated  with  phcnyl- 
thiocarbimide  at  140°.  $-a-Naphthylcarbamido- 
valeric  acid,  m.  p.  145 — 146°;  y-v.-naphthylc.arb- 
amidovaleric  acid,  m.  p.  156°.  0.  Hollins. 

Electrochemical  chlorination  and  bromination 
of  benzene.  C.  .W.  Croco  and  A.  Lowy  (Trans. 
Amer.  Electrochem.  Soc.,  1926,  50,  257 — 268). — 
When  suspensions  of  benzene  in  hydrochloric  acid 
are  electrolysed,  chlorobenzene  and  a  little  p-di- 
chlorobenzene  are  produced.  The  yield  of  the  former 
is  increased  by  heating  (optimum  45°),  and  by 
increasing  the  current  density,  rate  of  stirring,  and 
time  of  reaction.  Using  125  c.c.  of  concentrated 
hydrochloric  acid  and  50  c.c.  of  benzene,  with  a 
current  density  of  14-5  amp.  per  dm.2  at  45°  for 
3  hrs.,  the  current  efficiency  was  74-9%.  Bromo- 
benzene  is  obtained  in  a  similar  way;  the  yield  is 
improved  by  increasing  the  temperature  and  time 
of  reaction,  by  using  iron  as  a  carrier,  and  by  decreas¬ 
ing  the  concentration  of  benzene.  Using  125  c.c. 
of  48%  hydrobromic  acid  and  50  c.c.  of  benzene  with 
a  current  density  of  11-66  amp.  per  dm.2  at  60°  for 
9-3  hrs.,  the  current  efficiency  was  22-5%.  The 
effect  of  electrolysis  is  principally  to  liberate  chlorine 
or  bromine,  since  comparison  experiments  in  which 
the  halogens  were  introduced  directly  gave  almost 
identical  results.  Iodobenzcne  could  not  be  prepared 
in  this  way.  H.  E.  F.  Notton. 

Electrolytic  oxidation  of  p-bromotoluene  and 
o-nitrotoluene.  J.  F.  Conn  and  A.  Lowy  (Trans. 
Amer.  Electrochem.  Soc.,  1926,  50,  207 — 218). — 
p-Bromotoluene  and  o-nitrotoluene  have  been  electro- 
lytically  oxidised  in  20%  nitric  acid  solution  at  100° 
with  platinum  electrodes.  Using  a  current  density 
of  0-5  amp.  per  dm.2,  the  former  gave  p-bromo- 
benzoic  acid  with  a  current  efficiency  of  115-75%, 


together  with  a  small  quantity  of  a  substance,  m.  p. 
216°  ( ?  pp' -dibromo-oo' -dilolyl).  The  high  current 
efficiency  is  due  to  the  action  of  the  solvent  on  the 
intermediate  products  of  oxidation.  o-Nitrotoluene, 
unlike  the  p-derivative  (A.,  1924,  i,  639),  yielded  at 
the  most  only  4-3%  of  the  corresponding  acid,  the 
main  product  being  resinous  matter,  with  some  oxalic 
acid  and  carbon  dioxide.  H.  E.  F.  Notton. 

Electrochemical  reduction  of  indigo.  J.  Nev- 
yas  and  A.  Lowy  (Trans.  Amer.  Electrochem.  Soc., 
1926,  50,  245—256;  cf.  A.,  1884,  942,  1448;  1908, 
i,  107). — An  apparatus  is  described  in  which  the 
electrochemical  reduction  of  finely-divided  indigo 
suspended  in  sodium  hydroxide  solution  may  be 
studied  quantitatively.  The  current  efficiency  is 
very  small  at  the  ordinary  temperature,  but  it  is 
increased  by  increasing  the  temperature,  rate  of 
stirring,  and  concentration  of  alkali,  and  by  decreasing 
the  current  density.  These  results  favour  the  theory 
that  the  reduction  is  due  to  the  dissolved  indigo 
reacting  with  atomic  hydrogen.  When  a  1%  sus¬ 
pension  of  indigo  in  20%  sodium  hydroxide  solution 
is  electrolysed  for  4  hrs.  at  105°  with  a  current 
density  of  0-0S  amp.  per  dm.2,  a  current  efficiency  of 
94%  is  attained  during  the  last  2  hrs. 

H.  E.  F.  Notton. 

Photo-  and  radio-chemical  interaction  of 
hydrogen  and  chlorine.  F.  Porter,  D.  C.  Bard- 
well,  and  S.  C.  Lind  (J.  Amer.  Chem.  Soc.,  1926, 
48,  2603 — 261S). — The  rates  of  reaction  of  hydrogen 
and  chlorine  in  mixtures  exposed  to  light  and  to 
a-rays  indicate  that  in  each  case  a  chain  reaction 
occurs,  the  chains  being  of  the  same  length  in  mix-’ 
tures  of  the  same  sensitivity.  The  results  offer 
independent  support  of  Einstein’s  law  of  photo¬ 
chemical  equivalence.  Two  inhibitors  appear  to  be 
present,  oxygen  and  possibly  chlorine  monoxide. 
The  apparently  high  temperature  coefficients  are  due 
to  the  sensitivity  increase  accompanying  rise  in 
temperature ;  they  are  made  up  of  a  true  tem¬ 
perature  coefficient  and  of  the  retarding  effect  of 
the  inhibitors  as  enhanced  by  higher  temperatures. 

S.  K.  Tweedy. 

Influence  of  water  on  the  combination  of  the 
halogens  with  hydrogen.  B.  Lewis  and  E.  K. 
Rideal  (J.  Amer.  Chem.  Soc.,  1926,  48,  2553 — 
2564). — The  primary  combination  in  the  above 
system  probably  occurs  between  atoms  of  halogen 
and  hydrogen,  the  former  being  produced  by  the 
collision  of  excited  molecules  with  water  molecules. 
Whilst  water  is  essential  for  starting  a  “  chain,”  it  is 
probably  not  necessary  for  chain  propagation.  The 
thermal  and  photochemical  union  of  hydrogen  and 
bromine  and  the  thermal  combination  of  hydrogen 
and  iodine  can  be  stopped  by  desiccation.  The 
decomposition  of  hydrogen  iodide,  however,  may 
proceed  in  the  absence  of  water  (Coehn  and  Tramm, 
A.,  1923,  ii,  205) ;  in  this  case,  desiccation  appears  to 
shift  the  equilibrium,  the  reversible  process  being 
rendered  irreversible.  The  reaction  between  hydrogen 
and  iodine  is  considered  to  proceed  as  follows : 
I2  —  21;  I  — Ig  Ig ;  X3  — I  -  —  2I2 ;  I3-|-H2  — 
2HI+I  (low  temperatures) ;  I+H2  — >-  HI+H. 
This  system  is  photochemicallv  sensitive  at  high 
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temperatures  (450°),  in  agreement  with  theory. 
The  chain  mechanism  of  the  combination  of  hydrogen 
and  bromine  can  be  detected  at  high  temperatures 
and  hydrogen  pressures.  If  the  life  of  an  excited 
bromine  molecule  is  10'7  sec.,  the  maximum  rate  of 
combination  with  hydrogen  is  calculated  to  occur 
when  the  water-vapour  pressure  is  0T  mm. 

S.  K.  Tweedy. 

Mechanism  of  photochemical  processes.  V. 
Surface  catalysis  in  the  photochemical  produc¬ 
tion  of  hydrogen  chloride.  A.  Coehn  and  G. 
Heymer  (Ber.,  1926,  59,  [J3],  1794 — 1798 ;  ef.  Coehn 
and  Jung,  A.,  1923,  ii,  206;  Norrish,  ibid.,  1925,  ii, 
10S0,  1179). — Two  types  of  apparatus  arc  described 
in  which  a  mixture  of  hydrogen  and  chlorine  is 
exposed  to  visible  light  without  opportunity  of 
coming  into  contact  with  a  solid  surface.  The  form¬ 
ation  of  hydrogen  chloride  in  these  circumstances 
proves  that  the  reaction  does  not  depend  on  an 
initial  catalysis  at  a  glass  wall.  H.  Wren. 

Photochemical  technique.  III.  Quartz  mer¬ 
cury  lamp.  P.  W.  Cunliffe,  R.  G.  Franklin, 
R.  E.  W.  Maddison,  and  L.  Reeve  (J.  Physical 
Chem.,  1926,  30,  1427—1431;  cf.  A.,  1925,  ii,  809). 
— Data  concerning  various  lamps  used  are  given 
together  with  the  percentage  total  radiation  emitted 
by  each  line  in  the  wave-length  range  2480 — 5790  A. 
The  intensity  of  the  radiation  2S90 — 2480  A.  is 
considerably  reduced  during  the  first  500  hrs.  of  the 
life  of  the  lamp.  Below  2480  A.,  loss  is  less  rapid, 
but  still  sufficient  to  entail  a  redetermination  of  the 
energy  distribution  every  200  hrs.  in  quantitative 
work.  The  useful  life  of  a  lamp  is  given  as  1000  hrs. 

L.  S.  Theobald. 

Iodised  salt.  III.  T.  von  Fellenberg  (Bio- 
chem.  Z.,  1926,  174,  364 — 372). — The  addition  of 
potassium  iodide  to  moist  commercial  sodium  chloride 
results  in  unequal  distribution  on  keeping,  the  upper 
layers  of  the  salt  becoming  slightly,  the  lower  layers 
considerably,  richer  in  iodine.  A  slight  total  loss  of 
iodine  occurs.  E.  C.  Smith. 

Cupric-ammine  compounds.  W.  Lange  (Ber., 
1926,  59,  [2?],  2107 — 2113;  cf.  Ephraim  and  Jahnson, 
A.,  1915,  ii,  167). — The  following  salts  are  described; 
copperpentammine  fluoborate  hemihydrate, 
Cu(BF4)2,5NH3,0-5H2O ;  coppertetrammine  fluoborate, 
m.  p.  188°,  and  its  dihydrate ;  coppermonoammine- 
diethylenediammine  fluoborate,  Cu(BF4)2,2  en,NH3 ; 
copperdietlnjlenediammine  fluoborate,  m.  p.  243° ;  the 
pyridine  compounds,  Cu(BF4)„,4C5H5N ; 
Cu(BF4)2,4C5H5N,2H20,  and  Cu(BF4)2,6C5H5N,2H20 ; 
coppertetrammine  chlorate,  m.  p.  142 — 145°  after 
softening  at  120° ;  copperdiethylenediammine  chlorate, 
decomp.  168 — 173°;  coppertetrammine  iodate  dihydr¬ 
ate-,  copperdiethylenediammine  iodate  dihydrate-, 
copperdiethylenediammine  perchlorate  hemihydrate, 
decomp.  245° ;  coppermonoamminediethylcnediam- 
mine  perchlorate  hemihydrate-,  coppermonoammine- 
dielhylenediammine  fluorosulphonate  hemihydrate ; 
coppertetrammine  amidosulpihonate ;  copperdiethylene¬ 
diammine  amidosidplionate  monohydrate,  m.  p.  (hydr¬ 
ated)  110°;  anhydrous  200° ;  coppertetrammine  selen- 
ate  diliydrate ;  copperdiethylenediammine  selenate. 

H.  Wren. 


Stability  of  bleaching  powder.  D.  V.  Stepanov. 
—See  B.,  1926,  786. 

Rare  earth  borates  and  phosphates.  G.  Can- 
neri  (Gazzetta,  1926,  56,  450 — 454). — An  investig¬ 
ation  of  compounds  formed  in  the  bead  reactions  of 
the  rare  earths.  The  borates  M2BG012  (M203,3B203), 
M2B4O0  (M203,2B203),  and  M2B20G  (M203,B203),"and 
the  -phosphates,  MP04,  of  cerium,  lanthanum,  neo¬ 
dymium,  praseodymium,  and  yttrium  were  prepared. 
The  salts  of  neodymium  arc  rose  to  violet  in  colour, 
and  those  of  praseodymium  green;  all  are  insoluble 
in  water  or  dilute  acid.  E.  W.  Wignall. 

Complex  compounds  of  tervalent  thallium. 
E.  Krause  and  A.  von  Grosse  (Ber.,  1926,  59,  [2?], 
1712 — 1717). — Stable,  complex  compounds  of  thallium 
aro  prepared  by  the  action  of  bromine  on  thallium 
dialkyl  halides  in  the  presence  of  pyridine  or,  more 
conveniently,  by  the  action  of  halogen  on  thallous 
halide  in  pyridine  in  presence  of  the  requisite  alkyl 
halide.  Pyridine  may  be  replaced  by  quinoline. 
The  following  compounds  aro  described  :  n -butyl- 
pyridinium  tetrabromothalliate,  [  C  5  H5N  •  O4H0  ]  [T 1  Bi'j  ] , 
m.  p.  119-2°,  and  thence  by  means  of  alcoholic  sodium 
iodide  the  corresponding  teiraiodo-compound,  m.  p. 
193-5°;  n-propylpyridinium  tetrabromothalliate,  m.  p. 
118°,  and  n-propylpyridinium  tetraiodotlialliate,  m.  p. 
127-5°;  ethylpyridinium  tetrabromothalliate,  m.  p. 
119°,  and  ethylpyridinium  tetraiodotlialliate,  m.  p. 
129-5 — 130° ;  methylpyridinium  tetrabromothalliate, 
m.  p.  171 — 171-5°,  and  methylpyridinium  tetraiodo- 
thalliate,  phosphorus-red  crystals,  m.  p.  131-5 — 132°, 
and  an  unstable,  pale  red  modification.  H.  Wren. 

Action  of  silica  on  electrolytes.  J.  N.  Muk- 
herjee  (Nature,  1926,  118,  517). — Polemical  (cf. 
Joseph,  J.C.S.,  1923,  123,  2027;  A.,  1925,  ii,  383; 
this  vol.,  132).  A.  A.  Eldridge. 

Silica  and  its  hydrates.  R.  Schwarz  (Z.  Elek- 
trochem.,  1926,  32,  415 — 419). — Preparations  of 
silicic  acid  obtained  from  various  sodium  silicates  as 
previously  described  (A.,  1924,  ii,  753;  1925,  ii,  222) 
lose  water  under  the  vacuum  pump  and  yield  definite 
hydrates  of  silica.  A  preparation  from  Na2Si205 
yields  at  17°  H2Si205,  whilst  preparations  from 
Na2Si03  and  Na4Si04  both  yield  at  0°  H2Si03.  The 
compound  H4Si04  has  not  been  isolated.  At  about 
45°,  H2Si03  undergoes  irreversible  decomposition, - 
giving  H2Si205,  and  the  latter  at  about  80°  yields 
irreversibly  H2Si307.  This  dehydration  in  well- 
defined  stages  confirms  previous  conclusions  ( loc .  cit.). 
The  degree  of  hydrolysis  of  aqueous  Na2Si03  solutions 
has  been  determined  at  three  different  concentrations. 

H.  J.  T.  Elllngham. 

Pyrogenic  preparation  of  sulphides,  par¬ 
ticularly  silicon  disulphide  and  boron  sulphide, 
by  means  of  aluminium  sulphide.  E.  Tiede 
and  M.  Themann  (Ber.,  1926,  59,  [B],  1703—1706; 
cf.  Biltz,  A.,  1925,  ii,  986). — Silicon  disulphide,  m.  p. 
1090°,  d  2-02,  is  prepared  by  heating  a  mixture  of 
aluminium  sulphide  and  excess  of  quartz  sand  in  a 
current  of  nitrogen  at  1200 — 1300°;  silicon  mono¬ 
sulphide  is  simultaneously  produced  and  separated 
from  the  disulphide  by  taking  advantage  of  its 
different  volatility.  Boron  sulphide  is  similarly  pro- 
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duced  from  boron  trioxide  and  separated  from  silicon 
disulphide  (derived  from  the  apparatus)  by  its  greater 
volatility.  Lead  sulphide  is  formed  at  1150°.  Zinc 
sulphide,  produced  in  this  manner  at  1400°,  is  invari¬ 
ably  mixed  with  silicon  disulphide,  from  which  it 
cannot  bo  separated  by  fractional  sublimation. 

H.  Wren. 

Silicon  and  nitrogen.  L.  Wohler  (Z.  Eloktro- 
chcm.,  1926,  32,  420 — 423). — Mainly  a  review  of 
existing  knowledge  concerning  calcium  and  mag¬ 
nesium  silicidcs  (ef.  A.,  1922,  ii,  293 ;  this  vol.,  368), 
silicon  nitrides  and  silicon  analogues  of  cyanamide, 
calcium  cyanamide,  and  calcium  cyanide  (cf.  A., 

1924,  ii,  473).  The  dissolution  of  calcium  silico- 
cyanamido  in  hot,  dilute  hydrochloric  acid  is  believed 
to  proceed  according  to  the  equations  :  CaSiN2+ 
2HCl=CaCl2+SiN-NH2  and  SiN-NH2+4H20  = 
2NHq-[-H4Si04.  Silicamide,  SiO(NH2)2,  is  a  prob¬ 
able  intermediate  product.  H.  J.  T.  Ellingham. 

Additive  compounds  of  tin  and  titanium 
halides  with  organic  bases.  II.  G.  Scagliarini 
and  M.  Monti  (Atti  R.  Accad.  Lincei,  1926,  [vi],  4, 
210—214;  cf.  A.,  1925,  i,  890;  this  vol.,  310). — 
The  following  additive  compounds  containing  hexa¬ 
methylenetetramine  are  described  : 
SnI4,6CeH12N4,3C,H,Cl4 ;  SnI4,2C6H12N4 ; 

S  nBr4  ,4CgH  12N4 ,  C2H2C1, ;  SnBr4,4CcHv,N4,C2H2Cl4 ; 
SnBr4,6C0H12N4,CHCl3  f  SnBr4,Cr,H12N4,CHCl3 ; 
2TiBr4  ,7CgH  12N4 ;  2TiCl4,7CcHJ2N4,C2H2Cl2.  Wer¬ 
ner’s  co-ordination  theory  furnishes  no  satisfactory 
interpretation  of  these  compounds.  In  accordance 
with  Debye  and  Huckcl’s  views  (Physikal.  Z.,  1925, 
26,  96),  those  compounds  in  which  the  halide  or  the 
halogenated  solvent  preponderates  over  the  organic 
base  are  usually  the  more  intensely  coloured. 

T.  H.  Pope. 

Cerous  thallous  sulphates.  F.  Zambonini  and 
S.  Restaino  (Atti  R.  Accad.  Lincei,  1926,  [vi],  4, 
175 — 181). — Investigation  of  the  system  Ce2(S04)3- 
T12S04-H20  shows  the  existence  of  the  compound 
Ce2(S04)3,4-5Tl2S04  (cf.  Fernandes,  A.,  1924,  ii,  S61), 
which  is  stable  in  contact  with  solutions  containing 
more  than  2-5%  of  thallous  sulphate  and  corresponds 
in  form  with  the  analogous  lanthanum  thallous 
sulphate  (A.,  1925,  ii,  579).  T.  H.  Pope. 

Tetraphosphorus  triselenide.  J.  Mai  (Ber., 
1926,  59,  [j3],  1888 — 1889). — Tetraphosphorus  tri¬ 
selenide,  m.  p.  242°,  is  readily  prepared  by  the  action 
of  yellow  phosphorus  on  powdered  selenium  in  boiling 
tetrahydronaphthalcnc.  The  crude  substance  crystal, 
liscs  from  the  solution  and  is  purified  by  extraction 
with  a  mixture  of  carbon  disulphide  and  light  petrol¬ 
eum.  The  selenide  appears  to  exist  in  two  modific¬ 
ations,  but  the  tetrahydronaphthalene  reduces  the 
temperature  of  reaction  to  such  an  extent  that  only 
the  form  stable  at  the  lower  temperature  is  obtained. 

H.  Wren. 

[Hydrides  of  bismuth  and  tin.]  W.  Strecker 
and  W.  Daniel  (Ber.,  1926,  59,  [E],  1691 — 1695). — 
The  product  obtained  by  Weeks  and  Druce  (A., 

1925,  ii,  988)  by  the  action  of  zinc  and  hydrochloric 
acid  or  aluminium  and  excess  of  potassium  hydroxide 
on  bismuth  chloride  is  not  a  bismuth  hydride  and  does 


not  appear  to  be  an  unstable  adsorption  compound 
or  to  contain  occluded  hydrogen.  When  heated,  it 
does  not  evolve  gaseous  bismuth  hydride.  An¬ 
alogously,  the  existence  of  a  solid  tin  hydride  (cf. 
Weeks  and  Druce,  loc.  cit.)  could  not  be  confirmed. 

H.  Wren. 

Solid  hydrides  of  bismuth  and  tin.  J.  G.  F. 
Druce  and  E.  J.  Weeks  (Chem.  News,  1926,  133, 
243 — 244). — A  reply  to  Strecker  and  Daniel  (see 
preceding  abstract). 

Influence  of  a  current  of  inert  gas  on  the 
decomposition  of  sulphuretted  solutions  ;  applic¬ 
ation  to  mineral  waters.  A.  Desgrez,  L.  Lescceur, 
and  (Mlle.)  S.  Manjean  (Compt.  rend.,  1926,  183, 
537 — 540). — Free  gaseous  hydrogen  sulphide  may  be 
removed  from  solutions  by  bubbling  through  them 
a  regular  stream  of  an  inert  gas  such  as  hydrogen  or 
nitrogen.  The  gas  evolved  in  successive  intervals  of 
time  may  be  measured  from  the  iodomotric  titration 
of  the  zinc  sulphide  precipitated  when  the  mixture 
is  bubbled  through  zinc  acetate  solution.  Experi¬ 
ments  with  simple  solutions  of  hydrogen  sulphide, 
and  with  solutions  to  which  sufficient  sodium  hydr¬ 
oxide  had  been  added  to  produce  sodium  hydro- 
sulphide  and  sodium  sulphide,  indicate  that  the  free 
gas  is  removed  from  solution  quickly,  whilst  in  the 
case  of  the  hydrosulphido  it  is  evolved  more  slowly 
as  a  result  of  hydrolysis  according  to  the  equation 
NaHS+H20=Na0H+H2S.  Sodium  sulphide  de¬ 
composes  at  a  still  slower  rate,  the  above  reaction 
being  preceded  by  the  following,  Na2S+H20  = 
NaOH+NaHS.  A  method  is  thus  suggested  for  the 
determination  of  the  nature  of  mineral  waters. 

J.  Grant. 

Pyrosulphuryl  chloride.  V.  Gricnard  and  P. 
Muret  (Compt.  rend.,  1926,  183,  581 — 585). — 
Pyrosulphuryl  chloride  has  been  prepared  by  the 
action  on  sulphuric  or  chlorosulphonic  acid  of  carbon 
tetrachloride  at  80°.  A  little  pyrosulphuryl  chloride 
may  be  added  to  start  the  reaction,  since  it  acts  as 
a  solvent  for  the  carbon  tetrachloride.  The  chloro¬ 
sulphonic  acid  is  destroyed  by  the  addition  of  excess 
of  carbon  tetrachloride  at  the  end  of  the  reaction. 
The  pyrosulphuryl  chloride  is  then  purified  by  dis¬ 
tillation  under  reduced  pressure  (b.  p.  57°,/30  mm. 
and  52°/15  mm.),  and  is  a  hygroscopic  substance 
with  a  characteristic  odour;  d11'  1-834  and  n)\ J  1-449. 
Vapour-density  determinations  at  various  temper¬ 
atures  indicate  that  decomposition  follows  the 
irreversible  equations,  S205Cl2=S03+S02-r-Cl2  and 
S205C12=S03+S02C12,  and  this  is  confirmed  by  the 
analysis  of  the  decomposition  products.  At  200°,  in 
the  presence  of  sulphur  dioxide  and  chlorine,  the  first 
reaction  occurs  to  a  small  extent,  and  gives  place  to 
the  second  reaction  above  this  temperature.  The 
reaction  S02C1,  ^=^S02  +  C12  then  occurs,  and  decom¬ 
position  is  complete  at  360°.  J.  Grant. 

Solutions  of  the  electronegative  elements  in 
liquid  ammonia.  I.  Action  of  selenium,  tellur¬ 
ium,  arsenic,  and  a  solution  of  sulphur  in  liquid, 
ammonia  on  cyanides.  F.  W.  Bergstrom  (J. 
Amor.  Chem.  Soc.,  1926,  48,  2319 — 2327). — Cyanides 
of  potassium,  aluminium,  and  magnesium  react  with 
sulphur  in  liquid  ammonia  to  form  the  corresponding 
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thiocyanates ;  by-products  arc  not  formed  in  appreci¬ 
able  quantities.  Experiments  indicate  that  the 
sulphur  nitride  and  ammonium  sulphide  in  the 
ammonia  solution  of  sulphur  (Ruff  and  Geisel,  A., 
1905,  ii,  699)  react  to  give' sulphur,  which  then  reacts 
with  the  cyanides  :  6(NH4),S+NlS,1  =  16NH3d-  10S. 
Silver  and  mercuric  cyanides  form  thiocyanates 
together  with  considerable  amounts  of  sulphide  :  the 
mercuric  sulphide  is  not  precipitated  immediately, 
indicating  that  the  ammonia  solution  contains 
ammonium  polysulphide.  Selenium  is  only  slightly 
soluble  in  ammonia;  the  solution  contains  selenium 
nitride  and  ammonium  selenide  and  reacts  with  metal 
cyanides  in  the  same  way  as  the  sulphur  solution. 
Tellurium  dissolves  very  slowly  in  solutions  of 
aluminium  and  potassium  cyanides ;  arsenic  will  not 
react  at  all.  Sulphur  and  selenium  behave  in  liquid 
ammonia  as  weak  nitridising  (“  de-electronising  ”) 
agents.  The  following  new  compounds  were  obtained  : 
A1(SCN)3,5NH3;  Mg(SCN)2,4NH3 ;  Mg(SeCN)2,zNH3, 
where  a;=4  and  ( ?)  6 ;  Zn(SeCN)2,4NH3 ; 
Al(ScCN)3,5NH3.  S.  K.  Tweedy. 

Reduction  of  chromic  compounds  by  hydrogen 
under  pressure  and  at  high  temperatures. 
V.  N.  Ipatiev  and  B.  A.  Mouromtsev  (Compt.  rend., 
1926,  183,  505 — 507). — Potassium  chromate,  chrom¬ 
ium  trioxide,  chromic  sulphate,  and  chromic  chloride 
have  been  reduced  by  hydrogen  in  neutral,  acid,  or 
alkaline  solution.  At  2S0 — 300°,  and  under  a  pressure 
of  hydrogen  of  200  atm.,  crystals  of  chromic  oxide 
hydrate,  Cr203,H20,  are  obtained.  By  reduction  in 
presence  of  free  sulphuric  acid  at  300°  and  SO  atm., 
small  violet-grey  crystals,  soluble  in  neither  acid  nor 
alkali,  are  formed  and  appear  to  have  the  compos¬ 
ition  K20,2Cr203,3S03,H20.  At  280°  and  150—200 
atm.,  the  compound  2Cr203,3S03,6H20  is  obtained  as 
dark  green  cubic  crystals.  In  the  presence  of  ferrous 
or  ferric  sulphate,  complex  isomorphous  mixtures 
containing  iron  and  chromium  are  obtained  in  the 
form  of  dark  green  cubic  crystals.  Iron  pyrites 
frequently  accompanies  such  mixtures. 

M.  S.  Burr. 

Constitution  of  the  molybdates.  A.  Travers 
and  Malaprade  (Compt.  rend.,  1926,  183,  533 — 
535).- — The  acid  molybdates  are  considered  to  be 
derivatives  of  the  tetramolybdic  ion,  [4Mo03,0],  and 
of  the  normal  ion,  [MoOJ,  only.  Salts  of  the  former 
are  prepared  by  the  neutralisation  of  the  acid 
4Mo03,H20  (this  vol.,  925)  under  conditions  which 
limit  the  reversal  of  the  reaction  by  hydrolysis. 
The  trimolybdates  and  paramolybdates  are  derived 
from  the  ions  [3Mo03,0]  and  [7Mo03,30],  respectively. 
These  ions  are  considered  to  exist  in  equilibrium  with 
the  normal  and  tetramolybdic  ions.  Ammonium 
paramolybdate  appears  to  have  the  composition 
12MoQ3>4(NH4)20,  but  is  probably  composed  of  mixed 
crystals  of  tri-  and  para-molybdate  in  equilibrium 
with  a  mother-liquor  of  the  same  composition. 

J.  Grant. 

Formation  o£  normal  uranates  by  heating 
uranium  trioxide  with  metal  oxides.  G.  Tam- 
MANNand W.  Rosenthal  (Z.  anorg.  Chern.,  1926, 156, 
20 — 26). — An  attempt  was  made  to  prepare  normal 
uranates  of  the  type  M'2U04  and  M"U04  by  heating 


a  powdered  mixture  of  the  metal  oxide  with  uranium 
trioxide  in  molecular  proportions  at  600°.  Under  the 
most  favourable  conditions,  an  S0%  yield  was 
obtained.  Mixtures  of  uranium  trioxide  with  lith¬ 
ium  carbonate  and  oxides  of  the  following  metals 
were  examined  and  the  results  were  tabulated : 
silver,  calcium,  barium,  strontium,  beryllium,  mag¬ 
nesium,  zinc,  cadmium,  mercury,  copper,  lead,  cobalt, 
manganese,  nickel,  aluminium,  chromium,  iron,  and 
vanadium.  The  normal  uranates  are  either  yellow, 
orange,  red,  or  brown  in  colour;  nickel,  cobalt,  and 
manganese  uranates  are  green.  Comparisons  between 
molybdenum,  tungsten,  and  uranium  trioxides  show 
that  molybdenum  is  iporc  reactive  than  tungsten  and 
this  more  than  uranium.  With  the  latter,  heating 
must  not  be  above  600°,  whilst  molybdenum  and 
tungsten  may  be  heated  at  S00°.  Exceptions  are 
aluminium  oxide  and  ferric  oxide,  which  show 
practically  no  action  with  molybdenum  and  tungsten 
trioxide,  but  at  550°  gives  35%  and  15%  yields, 
respectively,  with  uranium.  Cerium  trioxide  reacts 
vigorously  with  molybdenum  and  tungsten  trioxides, 
but  there  is  no  action  with  uranium  trioxide. 

M.  Carlton. 

System  uranyl  nitrate-nitric  acid-water.  A. 
Colani  (Bull.  Soc.  chim.,  1926,  [iv],  39,  1243 — 1245). 
— The  system  uranyl  nitrate-nitric  acid-water  was 
studied  at  25°;  the  curve  obtained  shows  the  exist¬ 
ence  of  three  hydrates  :  U02(N03)2,6H20 ; 
U02(N03)2,3H20;  U0,(N03)2,2H20.  These  results 
agree  with  those  of  earlier  experimenters. 

M.  Carlton. 

Beryllium.  A.  C.  Vivian  (Trans.  Faraday  Soc., 
1926,  22,  211 — 225). — A  method  for  the  preparation 
of  compact  masses  of  beryllium  is  described,  and 
some  properties  of  this  metal  are  recorded.  The 
electrolyte  consists  of  the  double  fluoride  of  beryllium 
and  sodium,  BeF2,NaF,  mixed  with  sufficient  barium 
fluoride  to  give  a  barium  content  of  from  10  to  15% ; 
the  barium  fluoride  reduces  the  ebullition  and  con¬ 
vection  round  the  electrode.  The  anode  pot  is  of 
graphite,  and  auxiliary  graphite  anodes  are  used ;  all 
graphite  parts  must  be  specially  impregnated  with 
salt,  and  this  treatment  is  described.  The  cathode  is 
a  water-cooled  holder  for  a  beryllium  metal  tip  on 
which  the  deposition-  takes  place,  whilst  a  rotating 
cathode  improves  the  stability  and  continuous  run¬ 
ning;  in  either  case,  the  cathode  is  slowly  raised 
during  the  electrolysis  and  a  rod  of  metal  obtained. 
The  anode  crucible  was  heated  to  dull  redness  in  a 
nichrome  furnace  and  an  alternating  current  passed 
between  the  auxiliary  anodes  until  a  temperature  of 
1200°  was  reached,  when  the  electrolysis  was  started, 
the  temperature  being  maintained  chiefly  by  the 
“  anode  effect.”  Electrolysis  was  continuous,  the 
furnace  being  fed  with  fluorides  from  time  to  time. 
The  metal  thus  obtained  was  free  from  impurities 
except  iron,  carbon,  aluminium,  and  magnesium  as 
low  as  0-05%  each,  and  nitrogen  as  low  as  0-005%. 
By  melting  and  subliming  the  cathode  metal  in 
beryllia  pots,  carbide-free  metal  containing  less  than 
0-02%  of  iron  was  obtained.  All  specimens  are  non- 
ductile  and  most  have  a  Brinell  hardness  of  about 
140,  but  an  annealed  sublimate  gave  a  value  as  low 
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as  90;  d  1-84,  m.  p.  about  1280°.  It  resists  atmo¬ 
spheric  corrosion  very  well,  takes  a  high  polish,  and 
does  not  readily  ignite.  W.  Hume-Rothery. 

Absolute  colorimetry.  R.  Defay  (Bull.  Soc. 
Chim.  biol.,  1926,  8,  733 — 745;  cf.  below). — The 
method  consists  in  comparing  the  ratio  of  the 
colorimetric  readings  obtained  by  matching  two 
different  concentrations  of  the  unknown  solution 
against  each  other,  with  figures  obtained  by  the  same 
method  applied  to  the  pure  substance. 

II.  J.  Channon. 

Potentiometer  for  the  measurement  of  hydro¬ 
gen-ion  concentration.  R.  Shoji  (J.  Biophys.,  1924, 
1,  xliv).  Chemical  Abstracts. 

Glass  electrodes.  (Miss)  P.  M.  T.  Kerridge 
(J.  Sci.  Instr.,  1926,  3,  404 — 409). — The  theory  and 
practice  of  the  electrometric  method  of  determining 
hydrogen-ion  concentrations  with  the  aid  of  glass 
electrodes  are  described.  S.  K.  Tweedy. 

Buffers.  II.  Titre  of  buffer  solutions.  A. 
Augsberger  (Helv.  Chim.  Acta,  1926,  9,  823 — 826). — 
Theoretical.  The  pR  of  an  acetate,  phosphate,  or 
ammonia-ammonium  chloride  buffer  in  which  the 
proportion  of  the  constituents  is  incorrect  will  differ 
from  the  desired  pn  by  the  logarithm  of  the  correction 
factor  of  this  proportion.  No  correction  of  this  kind 
can  be  applied  to  incorrect  citrate,  borate,  or  glycine 
buffers.  E.  W.  Wignall. 

Umbelliferone  as  fluorescent  indicator.  R. 
Robl  (Ber.,  1926,  59,  [B],  1725 — 1726). — An  aqueous 
solution  of  umbelliferone  (0T  g.  in  500  c.c.)  is  recom¬ 
mended  as  indicator  in  the  titration  of  acids  by  alkali 
hydroxide;  the  addition  of  a  slight  excess  of  alkali 
causes  the  appearance  of  a  sky-blue  fluorescence  in 
the  solution  illuminated  by  the  analytical  quartz 
lamp  (cf.  Robl,  this  vol.,  701).  The  method  is  par¬ 
ticularly  adapted  for  coloured  solutions.  The  sensi¬ 
tiveness  of  the  indicator  is  approximately  the  same  as 
that  of  neutral-red.  H.  Wren. 

Reagent  and  standard  for  borax.  L.  S. 
Weatherby  and  H.  H.  Chesny. — See  B.,  1926,  S20. 

Titration  of  solutions  of  iodine  by  means  of 
hydrazine  sulphate.  E.  Cattelain  (Bull.  Soc. 
chim.,  1926,  [iv],  39, 1279 — 12S0 ;  Aim.  Chim.  analyt., 
1926,  [ii],  8,  2S9 — 290). — By  addition  of  a  large 
excess  of  iodine  to  a  solution  of  hydrazine  sulphate 
in  presence  of  sodium  acetate,  the  hydrazine  sulphate 
is  quantitatively  oxidised  according  to  the  equation 
(NH,)2,H2S04  +  2I2  +  2H30  =  4HI  +  N2  +  2H20  + 
H2S04.  this  method  is  stated  to  be  precise  and 
more  convenient  than  those  in  general  use  for  the 
titration  of  iodine;  moreover,  hydrazine  sulphate  is 
readily  obtained  pure.  M.  Carlton. 

Determination  of  oxygen  in  iron.  P.  Ober- 
hoffer,  J.  Keutmann,  W.  Hessenbruch,  and  E. 
Ammon. — See  B.,  1926,  790. 

Analysis  of  sulphur  chloride.  E.  Benesch. — 
See  B.,  1926,  7S7. 

Quantitative  analysis  using  bromine.  I. 
Determination  of  thiocyanic  acid,  arsenious 
acid,  and  antimony.  T.  Nakasono  and  S.  Inoko 
(J.  Chem.  Soc.  Japan,  1926,  47,  20 — 27). — The 


authors  have  studied  the  effect  of  acidity  of  the 
solution  by  hydrochloric  acid  on  the  titration  of 
thiocyanic  acid  (A),  arsenious  acid  ( B ),  and  anti¬ 
mony  (C)  with  potassium  bromate,  the  end-point 
having  been  determined  by  methyl- orange  or  the 
sudden  change  of  the  E.M.F.  of  the  solution.  The 
concentration  of  the  hydrochloric  acid  should  be 
0-3— 0-61V  (A),  0-3— 2N  (B),  or  1-3—2 N  (C)  when 
methyl-orange  is  used,  and  0'3 — 3N  (A),  0-3 — 6N  (B), 
or  1-3 — 6 N  ( G )  in  the  E.M.F.  method.  The 
methyl-orange  method  is  inferior  to  the  E.M.F. 
method  by  reason  of  the  restricted  range  of  con¬ 
centration  of  the  acid.  In  (B)  and  ( C ),  the  differ¬ 
ences  of  the  E.M.F.  at  the  end-point  decrease  as 
the  concentrations  of  the  acid  increase;  these  are 
defects  in  the  E.M.F.  method.  20 — 40  C.c.  of 
217-hydrochloric  acid  and  10  c.c.  of  5%  potassium 
bromide  solution  are  added  to  the  sample;  after 
dilution  to  100  c.c.,  the  liquid  is  titrated  with 
0-1  A-potassium  bromate  at  the  ordinary  temperature. 
With  antimony,  there  is  no  need  to  warm  the  solution 
(cf.  Cumming  and  ICay,  “  Quantitative  Chemical 
Analysis,”  2nd  ed.,  117).  K.  Kashima. 

Determination  of  selenium  and  tellurium  by 
means  of  potassium  permanganate.  W.  T. 
Sckrenk  and  B.  L.  Browning  (J.  Amer.  Chem.  Soc., 
1926,  48,  2550 — 2553). — To  a  dilute  solution  of 
selenious  or  tellurous  acid,  free  from  hydrochloric 
acid,  disodium  phosphate  is  added  and  a  known 
amount  of  standard  potassium  permanganate  solu¬ 
tion  ;  the  excess  of  the  latter  is  then  determined  by 
electrometric  titration  with  ferrous  sulphate  solution 
after  10 — 30  min.  In  a  mixed  sample,  the  tellurium 
may  be  determined  by  potassium  diehromate  (cf.  this 
vol.,  261)  and  the  selenium  by  permanganate;  or 
both  may  be  determined  by  the  latter  and  the  tellur¬ 
ium  by  dichromate  in  a  separate  sample. 

S.  K.  Tweedy. 

Micro-determination  of  nitrogen.  H.  J.  Ftjghs 
(Biochem.  Z.,  1926,  176,  32 — 37). — By  reducing 
possible  errors,  by  using  Jena  glass  and  replacing 
rubber  stoppers  with  ground-glass  joints,  the  limit 
of  error  of  Bang’s  micro-Kjeldahl  method  becomes 
0-007  mg.  of  nitrogen.  A  similar  improvement  of  the 
Van  Slyke  apparatus  is  described. 

P.  W.  Clutterbuok. 

Cbloroamine.  P.  N.  van  Eck  (Pharm.  Week- 
blad,  1926,  63, 1117 — 1121). — The  oxidising  properties 
of  “  chloramine-T  ”  (the  sodium  compound  of  p-tol- 
uenesulphochloroamide)  may  be  employed  in  titration 
of  nitrites,  sulphites,  etc.  The  solution  is  standardised 
by  means  of  potassium  iodide  and  sodium  thiosulphate, 
and  the  excess  after  oxidation  determined  in  the 
same  way.  Control  analyses  show  that  accurate 
results  are  readily  obtained.  S.  I.  Levy. 

Correction  of  colorimetric  determinations. 
R.  Defay  (Bull.  Soc.  Chim.  biol.,  1926,  8,  715 — 
732). — The  colorimetric  determination  of  cystine  by 
the  method  of  Folin  and  Looney,  and  of  ammonia 
by  Kessler’s  reagent  has  been  studied  in  detail.  The 
magnitude  of  the  errors  caused  by  assuming  that  the 
colorimetric  readings  are  proportional  to  the  con¬ 
centrations  has  been  determined,  and  correction 
curves  are  plotted.  H.  J.  Channon. 
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Sliding  scale  colorimeter  and  determination 
of  traces  of  ammonia,  nitrite,  lead,  and  iron. 
A.  L.  Bernoulli  (Helv.  Chim.  Acta,  1926,  9,  827 — 
S40). — A  description  of  apparatus  depending  for  its 
application  on  equalising  the  intensity  of  colour  of 
two  beams  of  light,  one  passing  direct  through  a 
standard  colorimetric  cell,  whilst  the  other  is  reflected 
by  prisms  through  the  liquid  to  be  examined.  The 
prisms  are  immersed  in  the  liquid,  contained  in  any 
vessel,  and  one  of  them  is  attached  to  a  sliding  scale 
provided  with  a  vernier;  in  this  way  the  length  of 
path  of  the  beam  through  the  liquid  can  be  changed 
and  measured  very  delicately.  The  apparatus  is 
standardised  to  correct  for  loss  of  light  on  reflexion. 
5  x  10~5  Mg.  of  nitrite-nitrogen  per  c.c.  can  be  measured 
to  1%,  using  the  Griess  reagent. 

The  violet  colour  produced  by  pyrocateehol  and 
very  dilute  ferric  iron  enables  the  latter  to  be  deter¬ 
mined  to  0-5%  at  0-0062  mg.  per  c.c.  Lead  is  deter¬ 
mined  by  sulphide  and  ammonia  by  phenol  and 
hypochlorite.  For  micro-analysis,  the  “  inversion 
method  ”  is  employed,  using  the  solution  to  be 
examined  in  a  standard  micro-cell,  and  the  standard 
solution  in  the  measuring  vessel.  In  this  way,  by 
pyrocateehol,  0-002  mg.  of  iron  can  be  determined  in 
0-1  c.c.  to  0-4%.  The  new  colorimeter  is  particularly 
suitable  for  the  determination  of  reaction  velocity, 
and  for  colorimetry  at  high  temperatures. 

E.  W.  WlGNALL. 

Use  of  liquid  amalgams  in  volumetric  analysis. 
V.  Determination  of  phosphoric  acid  by  means 
of  a  uranyl  salt.  K.  Someya  (Sci.  Rep.  Tohoku 
Imp.  Univ.,  1926,  15,  417 — 420 ;  cf.  this  vol., 
1117). — The  reducing  action  of  bismuth  amalgam 
is  applied  to  the  determination  of  phosphoric  acid. 
The  phosphate  is  precipitated  as  uranyl  ammonium 
phosphate,  which  must  be  obtained  in  a  crystalline 
form  by  a  special  method.  The  crystals  are  dis¬ 
solved  in  hydrochloric  acid,  reduced  with  zinc  amal¬ 
gam  or  bismuth  amalgam,  and  titrated  with  potass¬ 
ium  dichromate,  using  diphenylamino  as  an  internal 
indicator.  E.  S.  Hedges. 

Simple  comparison  electrodes  for  electro¬ 
metric  determinations  with  permanganate.  R. 
Lang  (Z.  Elektrochcm.,  1926,  32,  454 — 460). — Solu¬ 
tions  of  reducing  substances  such  as  arsenious  oxide 
and  ferrous  and  vanadyl  salts  can  be  electrometrically 
titrated  with  potassium  permanganate  solutions  by 
the  method  of  Treadwell  and  Weiss  (A.,  1920,  ii, 
119),  and  comparison  electrodes  have  been  devised 
for  this  purpose.  The  following  schemes  are  de¬ 
veloped  :  Pt  (working  electrode )Jsolution  of  reducing 
substance  containing  HC1  or  H2S04  being  titrated 
vith  0  ■  1 JV- KMn04UV — 3iY-HCl  containing  1  drop 
(0-03  c.c.)  of  0-lA7-KMnO4  per  50  c.c.|Pt  (comparison 
electrode) ;  Pt|solution  of  reducing  substance  con¬ 
taining  H2S04  being  titrated  with  0-01A7-KMnO4:2A'- 
HoS04  containing  1  drop  of  0-01A7-KMnO4  and  1—2  g. 
NaCl  per  50  c.c.|Pt ;  Ptjsolution  of  reducing  substance 
containing  HC1  being  titrated  with  0-01A7-KMnO4:A7- 
HC1  containing  1  drop  of  0-01AT-KMnO4  and  about 
0-05  g.  of  M11  as  Mn"  salt  per  50  c.c.|Pt;  Pt|KMn04 
solution  in  N — 2Ar-Na2C03  being  titrated  with  0-1 — 
001A7-As2O3  in  NaHC03  solution:AT-Na2C03  contain¬ 


ing  1  drop  of  0-lAr-K3Fe(CN)6  and  1  drop  of  0-01A7- 
K4Fe(CN)G|Pt.  These  determinations  are  capable  of 
great  exactitude,  the  addition  of  the  last  drop  of 
solution  causing  the  voltage  to  change  sign  by  a 
notable  j  ump.  The  conditions  governing  the  accuracy 
of  the  method  are  discussed.  H.  J.  T.  Ellingham. 

Carbonic  acid  content  of  distilled  water  and 
its  accurate  determination.  I.  M.  Kolthoff 
(Biochem.  Z.,  1926,  176,  101— 108).— The  carbonic 
acid  content  of  water  in  equilibrium  with  normal  air 
is  shown  to  be  1-5- — l-6xlO"5Jlf  by  titration  with 
neutralised  indicator  solutions  of  such  a  composition 
that  they  have  the  same  pu  in  pure  water  as  the 
solution  to  be  titrated  when  at  its  equilibrium  point. 
The  titration  should  be  carried  out  in  flasks  which 
are  almost  filled  with  fluid.  Distilled  water  obtained 
from  tap  water  contains  considerable  amounts  of 
carbonic  acid.  Water  placed  in  contact  with  air 
comes  into  equilibrium  with  it  in  just  over  a  week, 
the  equilibrium  being  more  easily  reached  by  sucking 
washed  air  through  the  water  for  10  lirs.  By  one 
distillation  of  tap  water  a  distilled  water  is  obtained 
which,  when  brought  into  equilibrium  with  air,  has  a 
conductivity  of  0-75 — 0-8  reciprocal  ohm  at  18°. 

P.  W.  Clutterbctck. 

Detection  of  barium  chloride  in  calcium 
chloride.  F.  Richard. — See  B.,  1926,  786. 

Test  for  cadmium  in  presence  of  copper. 
G.  M.  Karns  (J.  Arner.  Chem.  Soc.,  1926,  48,  2626 — 
2627). — The  ammoniacal  filtrate  from  the  bismuth 
separation  is  neutralised  with  acid  and  treated  with 
an  equal  volume  of  saturated  sodium  hydrogen 
carbonate  solution.  A  turbid,  white  precipitate, 
easily  seen  in  the  blue  copper  solution,  indicates  the 
presence  of  cadmium.  The  test,  which  is  sensitive 
to  0-1  mg. /c.c.,  is  not  vitiated  by  the  presence  of 
mercury  or  lead.  S.  K.  Tweedy. 

Rapid  volumetric  determination  of  large 
quantities  of  manganese  in  technical  iron  alloys. 
T.  Heczko. — See  B.,  1926,  791. 

Colorimetric  determination  of  ferric  iron  in 
acid  solution.  H.  W.  van  Urk  (Pharm.  Week- 
blad,  1926,  63,  1121 — 1123). — The  colour  obtained 
by  addition  of  a  1%  pyramidone  solution  to  a  dilute 
acid  solution  of  a  ferric  salt  is  independent  of  the 
concentration  of  the  acid  between  the  limits  0-1  and 
0-2A7.  The  most  suitable  concentrations  of  ferric 
iron  for  quantitative  determinations  are  between 
0-05  and  0-3  mg.  per  100  c.c.  S.  I.  Levy. 

Microscopical  examination  of  borax  beads.  J. 
Mjka  (Koll.-Chem.  Beih.,  1926,  23,  309— 312).— A 
method  is  described  by  means  of  which  minute  borax 
beads  may  be  examined  under  the  microscope. 
Sensitivity  data  are  worked  out  for  the  case  of  the 
detection  of  cobalt.  An  absolute  amount  of  5  X  10"G 
mg.  of  cobalt  can  be  detected  by  this  means. 

E.  S.  Hedges. 

Use  of  liquid  amalgams  in  volumetric  analysis. 
VI.  Determination  of  chromic  acid,  ferric  iron, 
and  ferricyanide  by  a  titanous  salt.  K.  Someya 
(Sci.  Rep.  Tohoku  Imp.  Univ.,  1926,  15,  421 — 
426 ;  cf.  following  abstract). — In  presence  of  diphenyl- 
amine  as  an  internal  indicator,  titanous  sulphate, 
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prepared  by  the  amalgam  method,  may  be  used  for 
the  titration  of  ferricyanidc,  chromic  acid,  and  a 
mixture  of  ferric  iron  and  chromic  acid.  The  last 
case  is  suited  to  the  analysis  of  chromium  steels. 
The  diphenylaminc  indicator  may  be  used  for  the 
titration  of  ferrocyanide  with  stannous  chloride. 

E.  S.  Hedges. 

Use  of  liquid  amalgams  in  volumetric  analysis. 
IV.  Reducing  action  of  bismuth  amalgam, 
reduction  of  uranium,  and  the  application  of 
dichromate  titration.  K.  Someya  (Sci.  Rep. 
Tohoku  Imp.  Univ.,  1926,  15,  399 — 415). — In  pres¬ 
ence  of  sufficient  excess  of  free  sulphuric  acid  or 
hydrochloric  acid,  bismuth  amalgam  quantitatively 
reduces  quadrivalent  titanium  to  the  tervalent  con¬ 
dition.  The  reducing  action  of  bismuth  amalgam  on 
vanadic  and  molybdic  acids  depends  on  the  concen¬ 
tration  of  free  acid 'present,  but  by  suitably  regulating 
the  amount  of  hydrochloric  acid  molybdenum  may  be 
reduced  quantitatively  to  the  quinquevalent  or  ter- 
valcnt  state,  and  similarly  in  sulphuric  acid  solution, 
vanadium  may  be  reduced  quantitatively  to  the 
quadrivalent  state.  Uranium  is  reduced  quantitat¬ 
ively  by  bismuth  amalgam  in  hydrochloric  acid  or 
sulphuric  acid  solution  to  the  quadrivalent  stage, 
whilst  zinc  amalgam  in  hydrochloric  acid  reduces  it 
to  the  tervalent  stage.  Solutions  of  tervalent  and 
quadrivalent  uranium,  tervalent  titanium,  and  hydro¬ 
chloric  acid  solutions  of  ferrous  acetate  may  be 
determined  bjr  titration  with  potassium  dichromate, 
using  diphenylamine  as  an  internal  indicator.  By 
utilising  these  observations,  methods  are  worked-  out 
for  the  differential  determination  of  iron  and  titanium 
and  of  uranium  and  titanium.  Also,  by  using  an 
excess  of  a  titanous  salt,  chloric  and  chromic  acids 
may  be  determined.  The  reduced  molybdenum 
solution  may  be  used  for  the  determination  of  phos¬ 
phoric  acid,  and  the  method  is  suitable  for  examining 
the  phosphorus  content  of  metals.  E.  S.  Hedges. 

Separation  of  zirconium  and  hafnium.  D.  H. 
Drophy  and  W.  P.  Davey  (Physical  Rev.,  1925, 
[ii],  25,  882 — 883). — Zirconium  citrate,  which  is 
soluble  in  ammonium  hydroxide  or  citric  acid  solu¬ 
tion,  is  sparingly  soluble  in  water,  whilst  hafnium 
citrate  is  readily  soluble.  A.  A.  Eldridge. 

Attempted  separation  of  hafnium  and  zircon¬ 
ium  by  the  ionic  migration  method.  J.  Ken¬ 
dall  and  W.  West  (J.  Amer.  Chem.  Soc.,  1926, 
48,  2619 — 2626). — Prolonged  electrolysis  of  an  agar 
gel  containing  zirconium  and  hafnium  in  the  form  of 
complex  oxalates  produced  only  a  very  slight  separ¬ 
ation  of  these  anions.  Consideration  of  some  of  the 
properties  of  these  metals  (e.g.,  electronic  configur¬ 
ation,  ionic  volume)  shows  that  only  a  very  small 
separation  is  to  be  expected.  S.  K.  Tweedy. 

Potentiometric  determination  of  gold.  E. 
Muller  and  F.  Weisbrod  (Z.  anorg.  Chem.,  1926, 
156,  17 — 19). — Solutions  of  gold  chloride  are  titrated, 
using  a  solution  of  ferrous  sulphate  which  had  been 
standardised  against  potassium  permanganate  (cf. 
Zintl  and  Rauch,  Z.  Elektrochem.,  1925,  31,  429 ; 
A.,  1925,  ii,  1005).  Any  aurous  chloride  present  in 
the  original  solution  is  first  oxidised  by  addition  of 
4  B 


chlorine  water.  The  end-point  is  determined  potentio- 
mctrically,  using  a  platinum  electrode  against  the 
normal  calomel  electrode.  There  are  two  breaks  in 
the  curve;  the  first  shows  the  end  of  the  reaction 
C124-2Fc"  — >-2Cl'-f  2Fe*“,  the  second  Au"'+3Fc"  — > 
Au-j-3Fe"'.  Tire  difference  gives  the  gold  content. 

A  degree  of  accuracy  of  0‘ 25%  is  claimed  for 
0-01  ill-solutions.  The  presence  of  copper  does  not 
interfere  with  the  titration ;  the  influence  of  other 
metals  is  not  yet  determined.  M.  Carlton. 

New  analytical  reactions  of  the  platinum 
metals.  S.  C.  Oc.burn,  jun.  (J.  Amer.  Chem.  Soc., 
1926,  48,  2493 — 2507), — The  reactions  under  various 
conditions  between  a  large  number  of  typical  organic 
and  inorganic  compounds  and  dilute  solutions  of  the 
chlorides  of  ruthenium,  rhodium,  palladium,  osmium, 
iridium,  and  platinum  are  tabulated.  The  most 
reactive  substances  include  sulphides,  thiosulphates, 
hydrazine  (preferably  in  alkaline  solution),  magnes¬ 
ium,  alkaloids,  oximes,  aromatic  amines,  etc.  The 
observations  indicate  that,  with  the  exception  of 
iridium,  the  nearer  the  platinum  metal  approaches 
electron  saturation  in  its  penultimate  orbit  the  more 
readily  docs  it  form  co-ordinated  salts.  The  following 
new  colour  reactions  were  observed  amongst  others. 
Ruthenium  chloride  solutions  after  being  rendered 
alkaline  with  potassium  nitrite  become  deep  violet 
on  boiling  with  phloroglucinol.  On  warming  with 
aniline  sulphate  solution,  potassium  osmate  solution 
turns  deep  rose,  potassium  chloro- osmate  solution 
violet,  iridium  chloride  solution  deep  blue,  and 
platinum  chloride  solution  blood-red,  the  latter 
turning  dark  reddish-brown  when  boiled  with  pyro- 
catechol.  S.  K.  Tweedy. 

Qualitative  separation  of  the  platinum  metals. 
S.  C.  Ogburn,  jun.  (J.  Amer.  Chem.  Soc.,  1926,  48, 
2507 — 2512). — To  a  solution  of  the  metallic  chlorides 
containing  the  equivalent  of  7 — -8  c.c.  of  concentrated 
hydrochloric  acid  per  100  c.c.,  a  1%  alcoholic  solution 
of  dimethylglyoxime  is  added.  Palladium  is  pre¬ 
cipitated  as  the  compound  Pd(C4H702N2)2  and  on 
boiling  the  filtrate  with  2%  alcoholic  a-furildioximo 
solution  the  platinum  is  removed  as  Pt(C10H7O4N2)2. 
The  concentrated  filtrate,  after  warming  with  hydro¬ 
chloric  acid  and  sodium  chlorate,  is  boiled  with 
alcoholic  potassium  nitrite  solution,  when  the  rhodium 
is  precipitated  as  K3Rh(N02)G  on  keeping  over-night. 
The  acidified  filtrate  is  evaporated  nearly  to  dryness, 
diluted,  and  ruthenium  precipitated  as  Ru20:„3H20 
by  boiling  with  alcoholic  sodium  hydroxide.  Reduc¬ 
tion  of  the  filtrate  with  zinc  and  acid  precipitates 
mixed  osmium  and  iridium ;  the  osmium  is  separated 
by  treating  the  mixture  with  sodium  hypochlorite 
solution  and  reprecipitatcd  by  reducing  the  latter 
with  zinc  and  acid.  By  following  the  details  given, 
the  separation  can  be  made  quantitative  to  within  2%. 

S.  K.  Tweedy. 

Spectral  filters.  Iv.  S.  Gibson  (J.  Opt.  Soc. 
Amer.,  1926,  13,  267 — -280). — Data  arc  given  relating 
to  the  nature,  thickness,  and  transmissive  power  of 
the  different  types  of  spectral  filter  employed  for 
ultra-violet,  visible,  and  infra-red  radiation.  A 
bibliography  is  also  included.  M.  S.  Burr. 
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Application  of  the  neutral  wedge  in  a  form 
of  direct  comparison  spectrophotometer.  H.  C. 
Terry  (Physical  Rev.,  1925,  [ii],  25,  116). — A  Brace 
prism  or  a  Lummcr-Brodhun  cube  with  dispersing 
prism  is  employed,  the  intensity  of  the  comparison 
source  being  varied  by  means  of  a  pair  of  neutral 
wedges.  A.  A.  Eldridge. 

Interferential  spectroscope  for  accurate  mea¬ 
surement  of  wave-lengths.  H.  Nagaoica  and 
T.  Mishima  (Proc.  Imp.  Acad.  Tokyo,  1926,  2,  110 — 
111). — The  usual  double  convex  lens  of  the  spectro¬ 
scope  collimator  is  replaced  by  a  plano-convex  lens 
with  a  glass  plate  a  little  way  from  its  plane  face, 
the  plane  surfaces  being  thinly  silvered.  This 
arrangement  acts  as  a  Eabry-Pcrot  interferometer, 
and  by  its  use  wave-lengths  can  he  measured  with  an 
accuracy  of  about  0-001  A.  R.  Cutihll. 

Anastigmatic  reflecting-condensers  for  dark- 
field  illumination  and  microscopy.  H.  Sieden- 
totf  (Koll.-Chem.  Bcih.,  1926,  23,  218— 242).— A 
mathematical  treatment  of  different  arrangements 
and  the  corrections  to  be  applied.  E.  S.  Hedges. 

Automatic  cryostat.  H.  Shinozaki  and  R. 
Hara  (J.  Soc.  Chem.  Ind.  Japan,  1926,  29,  262 — 
265;  Tech.  Rep.  Tohoku  Imp.  Univ.,  1926,  6,  121 — 
127). — The  volume  change  of  liquid  pentane  in  the 
automatic  regulator  sets  a  mercury  column,  and  hence 
an  electrical  relay,  in  motion,  closing  or  breaking  the 
circuit  of  a  small  electro-magnetic  plunger  valve,  and 
sharply  increasing  or  reducing  the  pressure  in  a  liquid- 
air  reservoir.  This  pressure  change  accelerates  or 
retards  the  flow  of  liquid  air  through  a  vacuum- 
jacketed  tube  into  the  cryostat  bath  in  a  manner 
similar  to  that  of  Henning’s  hand-regulating  cryostat 
(Z.  Instrumentenkunde,  1913,  33,  33).  The  tem¬ 
perature  is  kept  constant  to  ±0-02°  to  ±0-03°  within 
the  range  from  0°  to  —150°.  The  consumption  of 
liquid  air  is  small.  K.  Kashima. 

Continuous  and  automatic  apparatus  for  dis¬ 
tilling  mercury  in  a  vacuum.  L.  Hackspill  and 
A. Sigot(Bu11.  Soc.  chirn.,  1926,  [iv],  39, 1281— 1284).— 
A  mercury  still  made  from  Pyrex  glass  is  described  in 
detail ;  it  gives  a  rapid  and  complete  condensation  by 
circulating  water  in  the  immediate  neighbourhood  of 
the  boiling  mercury.  It  is  composed  of  a  barometric 
tube  enlarged  at  the  upper  end  and  surmounted  by 
a  refrigerator.  By  means  of  a  water  pump,  the 
mercury  is  raised  into  the  barometric  chamber,  and 
heated  by  means  of  a  small  electric  furnace.  The 
condensed  mercury  vapour  is  collected  and  falls  down 
a  long  tube  into  the  receiver,  carrying  with  it  air, 


and  thus  maintaining  a  good  vacuum.  A  tube  of 
phosphorus  pentoxide  removes  traces  of  moisture. 
Only  200  c.c.  of  mercury  are  necessary  for  working 
the  still,  and  by  means  of  an  electrical  device  the 
current  to  the  furnace  is  automatically  cut  off  when 
the  distillation  is  complete.  By  altering  the  heating 
current,  from  32  to  58  kg.  of  mercury  may  be  dis¬ 
tilled  in  24  hrs.  M.  Carlton. 

Distillation  in  a  high  vacuum  with  the  aid  of 
liquid  air  and  silica  gel.  L.  Ansgiiutz  (Ber., 
1926,  59,  [B],  1791 — 1794). — An  apparatus  is  figured 
and  described  which  permits  distillation  at  0-01 — 
0-001  mm.  of  mercury  in  a  current  of  carbon  dioxide. 
It  is  exhausted  initially  by  a  water  pump,  after  which 
high  vacuum  is  obtained  by  the  combined  use  of 
liquid  air  and  silica  gel.  H.  Wren. 

Micro-apparatus  for  the  determination  of 
mol.  wt.  by  elevation  of  the  b.  p.  A.  Rieche 
(Ber.,  1926,  59,  [B],  2181— 2184).— The  apparatus, 
which  permits  direct  heating  with  a  flame,  is  figured 
and  described.  H.  Wren. 

Electro-ultrafilter.  J.  J.  Bronfenbrenner  (J. 
Gen.  Physiol.,  1926,  10,  23 — 26). — An  apparatus  is 
described  with  a  diagram  for  carrying  out  simul¬ 
taneously  ultrafiltration  and  electro-dialysis  of  col¬ 
loidal  solutions.  W.  0.  Kermack. 

Temperature  control  for  refractometers  and 
polarimeters.  M.  T.  Casey  (Sci.  Proc.  Roy. 
Dublin  Soc.,  1926,  18,  263 — 264). — An  air -jet  causes 
the  circulation  of  water  from  a  large  constant-tem¬ 
perature  vessel  through  the  instrument  and  back 
again.  G.  M.  Bennett. 

Technique  of  making  thin  celluloid  films.  J. 
Taylor  (J.  Sci.  Instr.,  1926,  3,  400 — 404). — The 
technique  of  preparing  thin  celluloid  films  by  dropping 
celluloid  or  other  solutions  from  narrow  tubes  on  to 
water  or  mercury  surfaces  is  described.  Diluted 
commercial  cellulose  acetate  varnishes  give  good 
results.  Strong  films  of  thickness  500 — 600  A.,  but 
not  vacuum-tight,  are  formed  on  water;  vacuum- 
tight  films  are  obtained  on  perfectly  clean  mercury 
surfaces.  The  films  are  non-crystalline;  they  are 
porous  to  water  vapour  and  may  be  coloured  with 
suitable  dyes.  Such  films,  also,  may  be  coated  in  a 
vacuum  with  magnesium  by  evaporation  of  the  latter 
from  an  electrically  heated  filament. 

S.  K.  Tweedy. 

.Early  history  of  gaseous  adsorption.  (Sir)  J. 
Larmor  (Nature,  1926,  118,  5S6). 


Mineralogical  Chemistry. 


Quantity  of  helium  and  other  gases  contained 
in  Japanese  natural  gases.  III.  B.  Yamaguchi 
and  Y.  Kano  (J.  Chem.  Soc.  Japan,  1926,  47,  13— 
19;  cf.  ibid.,  43,  SS5;  44,  1018).— Percentages  of 
helium,  carbon  dioxide,  hydrogen  sulphide,  hydro¬ 
carbons,  oxygen,  carbon  monoxide,  methane,  ethane, 
nitrogen,  and  other  inactive  gases  in  43  natural  gases 


from  hot  springs,  cold  springs,  water  wells,  gas  wells, 
petroleum  wells,  and  coal  mines  were  determined. 
No  carbon  monoxide  was  detected  in  any  gas.  Gases 
other  than  those  from  petroleum  wells  contained 
hydrocarbons  absorbed  by  fuming  sulphuric  acid  in 
amount  less  than  0-2%.  The  amount  of  oxygen  was 
less  than  1%.  Gases,  other  than  volcanic,  contained 
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no  hydrogen.  A  group  of  gases  rich  in  carbon  dioxide 
is  evolved  from  volcanoes  and  hot  springs ;  another, 
rich  in  methane,  is  evolved  from  coal  mines,  petroleum 
wells,  mineral  waters,  and  layers  of  new  quaternary 
period ;  a  third,  rich  in  nitrogen,  is  evolved  from  hot 
and  cold  springs.  Helium  was  mainly  found  in  the 
third  and  sometimes  in  the  second  group.  Generally 
in  hot  sprmgs,  the  amount  of  helium  was  proportional 
to  that  of  emanation ;  some  cold  mineral  waters  con¬ 
tained  emanation,  but  no  helium.  K.  Kashima. 

Presence  of  sodium  and  potassium  fluo- 
silicates  among  the  products  of  the  present- 
day  activity  of  Vesuvius.  F.  Zambonini  and 
G.  Carobbi  (Atti  R.  Accad.  Lincei,  192G,  [vi],  4,  171 — 
175).— Malladrite  occurs  among  the  products  of 
fumarole  activity  on  Vesuvius.  T.  H.  Pope. 

Thermal  analysis  of  chlorites.  J.  Orcel 
(Compt.  rend.,  1926,  183,  565— 5G7;  cf.  ibid.,  1924, 
179,  1056). — The  chlorites  are  classified  as  follows, 
according  to  the  amounts  of  heat  absorbed  when 
water  is  driven  off  from  them  at  various  temper¬ 
atures  :  (1)  those  absorbing  heat  at  600°;  (2)  those 
absorbing  heat  at  600°  anti  800°,  absorption  at  the 
former  temperature  being  greatest ;  (3)  those  absorb¬ 
ing  equal  amounts  of  heat  at  600°  and  800° ;  (4)  those 
absorbing  heat  at  other  temperatures.  An  attempt 
is  made  to  correlate  these  phenomena  with  the 
compositions  of  the  chlorites.  J.  Grant. 

Origin  of  phosphate  deposits.  W.  A.  P. 
Graham  (Eeon.  Geol.,  1925,  20,  319 — 334). — Humic 
acids  are  probably  the  best  natural  solvents  of  phos¬ 
phorus,  although  other  solutions  have  a  sufficiently 
solvent  action  to  form  phosphate  deposits.  Carbon 
dioxide  solutions  dissolve  phosphorus  and  calcium 
oxides  in  the  ratio  1/100.  Solutions  free  from  carbon 
dioxide  leach  a  larger  proportion  of  phosphorus  than 
lime  from  a  lean  phosphate  rock;  with  a  rich  phos¬ 
phate  rock  the  reverse  obtains. 

Chemical  Abstracts. 

Japanese  volcagenous  ash-loams.  T.  Seki 
(Proc.  Imp.  Acad.  Tokyo,  1926,  2,  61 — 66). — Many 
specimens  of  the  above  have  been  analysed.  The 


argillaceous  substances  present  in  them  seem  to  con¬ 
sist  of  clays  resembling  allophane,  along  with  colloidal 
ferric  and  aluminium  hydroxides.  It  is  apparently 
owing  to  the  difference  in  properties  of  these  com¬ 
pounds  that  tho  loams  possess  a  high  absorptive 
power  for  both  ammonia  and  phosphoric  acid.  Tho 
colloidal  substances  retain  large  quantities  of  water, 
and  so  exercise  a  deleterious  effect  on  crops  in  wet 
seasons.  R.  Cuthill. 

Chloritic  minerals  in  the  basaltic  rocks  of 
Derbyshire.  S.  I.  Tomkeiev  (Min.  Mag.,  1926, 
21,  73 — 82). — A  pale  green  chlorite  forming  nodules 
(d  2-393)  which  consist  of  an  aggregate  of  fibrous 
spherulites  occurs  in  vesicles  in  the  basalt  of  Calton 
Hill.  Analysis  gave  SiO.,  35-92,  AL>03  12-20,  Fc,03 
7-59,  FeO  4-66,  MgO  21-82,  CaO  1-82,  C02  0-13,  H20 
at  105°  6-50,  H20  ign.  9-20,  total  99-84,  agreeing  with 
10R"O,2-5R'"2O3,9SiO2,13H2O  (or,  neglecting  water 
lost  at  105°,  7-5H20).  A  comparison  with  various 
chlorites  suggests  that  this  is  near  delessite.  It  was 
evidently  formed  during  the  post-volcanic  phase  (auto- 
pneumatolitic).  Another  chlorite,  resembling  pala- 
gonite,  fills  spaces  between  fresh  crystals  of  felspar 
and  augite,  and  is  evidently  of  primary  origin.  Other 
chloritic  material  is  secondary  and  has  been  produced 
by  atmospheric  weathering.  L.  J.  Spencer. 

Identity  of  the  Cobija  and  Lampa  meteoric 
stones.  E.  D.  Mountain  (Min.  Mag.,  1926,  21, 
87 — 93). — A  detailed  analysis  is  given  of  the  chon- 
dritic  stone  found  hi  1892  near  Cobija  in  Chile.  A 
partial  analysis  of  the  Lampa  stone  and  the  history 
of  the  masses  suggest  that  they  belong  to  the  same 
meteoric  fall.  L.  J.  Spencer. 

Nature  of  berthierite.  F.  L.  Stillwell  (Min. 
Mag.,  1926,  21,  83 — 86). — Analysis  by  W.  A.  Grieg 
of  a  steel-grey  columnar  specimen  from  Nullamanna, 
New  South  Wales,  gave  Sb  58-63,  Fe  10-08,  S  28-71, 
insol.  1-44,  H20  1-14,  total  100-00,  agreeing  with  the 
formula  3FeS,4Sb2S3.  Polished  sections  examined 
in  reflected  polarised  light  show,  however,  an  inter¬ 
growth  of  about  16%  of  stibnite  with  the  berthierite. 
Deducting  this,  the  formula  for  berthierite  becomes 
FeS,Sb,S3.  L.  J.  Spencer. 


Organic  Chemistry. 


Thermal  decomposition  of  methane  at  a 
glowing-  filament.  G.  M.  Schwab  and  E.  Pietsch. 
— See  this  vol.,  1109. 

Catalytic  oxidation  of  methane.  II.  S.  S. 
Medvedev. — See  this  vol.,  1012. 

Non-acidic  oxidation  products  of  paraffin  wax. 
F.  Francis  and  H.  F.  Gauntlett  (J.C.S.,  1926, 
2377 — 2384). — The  non-acidic  oxidation  products 
obtained  from  paraffin  wax  (cf.  ibid.,  1922,  121, 
496)  consist  of  secondary  alcohols  and  ketones  having 
a  carbon-chain  length  of  26 — 29  atoms,  with  the 
ketonic  oxygen  situated  on  the  third  or  fourth  carbon 
atom,  and  probably  dihydric  alcohols,  hydroxy- 
ketones,  and  diketones.  The  quantity  of  non-acidic 


products  formed  diminishes  as  the  oxidation  proceeds 
owing  to  the  formation  of  acidic  substances. 

H.  Burton. 

Substitution  processes  with  butadiene  deriv¬ 
atives.  P.  W.  Neber  and  S.  Paeschke  (Ber.,  1926, 
59,  [B\,  2140 — 2150). — a  -  Cyano  -  aS  -  diphenyl  -  Aw- 
butadiene  is  converted  by  nitrogen  peroxide  in 
anhydrous  ether  at  0°  into  yS-d in ilro-a-cyano- a  8 - 
diphenyl- A°-bidene,  CN-CPh:CH-CH(N02)-CHPh-NO,, 
m.  p.  126°,  which  is  transformed  by  cautious  treat¬ 
ment  with  water  at  40 — 45°  and  subsequently  with 
alcohol  into  y-nitro-a.-cyano-'-x^-dipihenyl-iy1^ -butadiene, 
m.  p.  S5°.  When  treated  with  nitrogen  peroxide  in 
cold  chloroform,  the  latter  substance  affords  y8(  l)-di- 


1120 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


nitro-c/.-cyano-vh-diphe,nyl-A'xy-butad-iene,  m.  p.  198°, 
identical  with  a  by-product  of  the  action  of  nitrogen 
peroxide  on  <x-cyano-a8-diphenyl-Aav-butadiene. 
Elucidation  of  the  constitution  of  the  mononitro¬ 
compound  by  ozonisation  is  rendered  difficult  by  the 
simultaneous  attack  of  the  reagent  at  both  double 
linkings.  Successive  treatment  with  alcoholic  potass¬ 
ium  methoxide  and  sodium  liypobromite,  however, 
affords  y-bromo-y-nitro-oi-cyam-'&-methoxy-a.§-diphcnyl- 
Aa-butene,  CN-CPh:CH-CBr(N02)-CHPli-OMe,  m.  p. 
129°,  from  which  hydrogen  bromide  could  not  be 
satisfactorily  removed  by  means  of  methyl-alcoholic 
potassium  hydroxide;  when  treated  with  potassium 
methoxide  and  a  mixture  of  methyl  alcohol  and  ether, 
the  bromide  yields  y-nitro-a.-cyano-S-methoxy-a.8-di- 
phenyl-A^-butene,  m.  p.  110°.  If,  however,  y-nitro- 
a-cyano-aS-diphenyl-A'O'-butadiene  is  dissolved  in 
potassium  methoxide  solution  and  the  solution  is 
treated  with  moderately  concentrated  sulphuric  acid, 
the  nitromethoxybutadienc, 

CN,CPh!CH,C(NO.,);CPh,OMoJ  is  almost  quantit¬ 
atively  decomposed  into  benzaldchyde,  methyl 
alcohol,  and  y-nitro-a-phonylcrotonamide,  whence 
f i-carboxylamidocmnamylhydroxamic  acid , 
NH2-CO-CPh:CH-C(OH):N-OH,  decomp.  180—185° 
after  darkening  at  170°  (also  monohydrate),  is  derived. 
The  latter  compound  is  transformed  by  sodium 
carbonate  solution  into  fi-carboxycinnamylhydroxamic 
anhydride,  m.  p.  165°.  The  amide  and  anhydride  are 
converted  by  sodium  hydroxide  into  phcnylmalcic 
anhydride,  m.  p.  119°.  Addition  of  nitrogen  tetr- 
oxide  to  a-cyano-aS-diphenyl-A^-butadiene  there¬ 
fore  occurs  in  the  yS-position  and  the  nitro-group  is 
subsequently  lost  from  the  8-carbon  atom. 

If  a-phenylcinnamcnylacrylic  acid  is  treated  with 
nitrogen  peroxide  in  presence  of  -ether  and  light 
petroleum,  carbon  dioxide  is  lost  and  fiy(  ?)-dinitro- 
aS-diphcnyl-A^-butadiene,  m.  p.  223°,  is  obtained 
identical  with  the  product  described  by  Wieland  and 
Stenzl  (A.,  1908,  i,  517).  If,  however,  the  methyl 
ester  is  used  in  place  of  the  free  acid,  methyl  y(  ?)-nitro- 
oLS-dijihenyl-A^y-butadieiie-x-carboxylate,  m.  p.  154°,  is 
produced. 

The  presence  of  a  substituent  in  tho  benzene 
nucleus  appears  to  render  the  dinitro-compounds 
less  stable.  Thus,  p-nitroplienylcinnamcnylacrylo- 
nitrile  and  nitrogen  peroxide  in  chloroform  yield  an 
unstable,  colourless  compound,  m.  p.  152°,  which 
readily  loses  nitrous  acid  and  passes  into  y{1)-nitro- 
a-cyano-S-jdienyl-a-p-nitrophenyl-A^y-butadieiie,  m.  p. 
200°.  p-Bromophenylacetonitrilc  and  cinnamalde- 
hyde  condense  to  the  nitrile-, 

CrH4Br-C(CN):CH-CH:CHPh,  m.  p.  151°,  which  yields 
y8(  ?)-  dinitro-  y.-cyano  -  8 -phenyl  -  a  -  p  -  bromophenyl  -  Aa- 
butene,  m.  p.  128°,  readily  passing  into  y(  ?  )-nitro- 
a.-cijano-§-phenyl-a.-p-bromophcnyl-Aa-y-butadiene,  m.  p. 
150°.  Similarly,  a-m-bromophenylcinnamenylacrylo- 
nitrile,  m.  p.  124°,  from  cinnamaldehyde  and  ra-bromo- 
phenylacetonitrile,  affords  y${?)-dinitro-<x-cyano-8- 
phenyl-  a  -  m-brom  ophe  nyl-Aa-butene ,  which  is  very 
readily  converted  into  y(  ? )-?iitro-a.-cyano-8-phenyl-a.- 
nx-brornophenyl-A^y -butadiene,  in.  p.  108°.  H.  Wren. 

Diethylenic  hydrocarbons.  II.  R.  Escourrott 
(Bull.  Soc.  chim.,  1926,  [iv],  39,  1249— 1254).— On 


dehydration  with  excess  of  metaphosphoric  acid,  the 
methylheptenols  previously  described  (this  vol.,  1022) 
afford  the  corresponding  diolefines,  in  yields  which 
decrease  regularly  with  the  mol.  wt.  of  the  alcohol. 
Pyrophosphoric  acid  induces  formation  of  cyclic 
compounds.  The  new  diolefines  combine  with 
bromine  in  chloroform,  but  crystalline  bromine 
derivatives  could  not  be  obtained.  The  action  of 
ozone  indicates  that  in  some  cases  the  products  are 
mixtures  of  isomcrides.  Thus  dimcthylheptenol  at 
140 — 150°  affords  (yield  90%)  pf-dimethvl-AIE-hopta- 
diene,  b.  p.  140— 143°/745  mm.,  dn  0-7750“  n\\  1-44707. 
fil-Dimdhyl-hfit-octadiene,  b.  p.  89°/52  mm.,  165 — 
166°/737  mm.,  d'~  0-7918,  n\)  1-45245,  and  (%- dimethyl - 
A K-nonadiene,  b.  p.  181 — 183°/746  mm.,  d"’  0-8007, 
1-45807,  are  similarly  prepared.  Methylisopropyl- 
lieptenol  at  130°  and  then  at  170°  gives  a  20%  yield 
of  (J%- trimethyl- p t,-octadiene,  b.  p.  182 — 183°/756  mm., 
d  0-8100,  n\\  1-46085,  probably  contaminated  with 
traces  of  a  cyclic  derivative.  (3£- Dimethyl- APS-dcca- 
diene  has  b.  p.  82 — 84°/10  mm.,  201 — 202°/747  mm., 
d 10  0-8034,  ?%5  1-45937,  and  fi(t-trimethyl-AM-deca- 
diene,  b.  p.  214°/742  mm.,  d'1  0-8037,  n\ J  1-45967 ; 
the  product  obtained  on  dehydration  ■with  acetic 
anhydride  in  the  presence  of  sodium  acetate  has 
1-45617,  probably  owing  to  isomerisation. 
Similarly,  £-phenyl-$-methyl-AK-heptadiene  obtained 
from  phcnylmcthylhcptcnol  by  the  acetic  anhydride 
method  (yield  60%)  has  b.  p.  140 — 142°/22  mm., 
d'°  0-9205,  n)0,  1-53619,  whilst  the  phosphoric  acid 
method  affords  a  product  b.  p.  126 — 128°/10  mm., 
245— 247°/745  mm.,  dV]  0-9296,  <  1-54346.  $-Methyl- 
b.-benzyl-AK-hepladiene,  b.  p.  136 — 138°/12  mm.,  dli 
0-9289,  n1,}  1-53245,  cannot  be  obtained  by  the  acetic 
anhydride  method.  R.  Brightman. 

Diacetylene.  F.  Straus  and  L.  Kollek  (Ber., 
1926,  59,  \B],  1664 — 1681 ;  cf.  Lespieau  and  Prevost, 
A.,  1925,  i,  493;  Muller,  this  vol.,  44). — Diacetylene, 
C4H2,  b.  p.  +9-5°  to  +107749-2  mm.,  0-7364, 
»5)8  1-43862,  is  conveniently  prepared  by  tho  action 
of  cuprie  chloride  solution  on  cuprous  acetylide, 
followed  by  treatment  of  the  copper  diacetylide  thus 
formed  with  dilute  hydrochloric  acid;  the  gas  is 
purified  in  the  Stock  vacuum  apparatus.  Increase 
in  the  relative  proportion  of  cupric  chloride  up  to  a 
point  increases  the  purity  of  the  diacetylene  pro¬ 
duced,  but  also  diminishes  the  total  yield  of  gas  owing 
to  increased  oxidation  of  the  copper  compounds. 
Reaction  proceeds  more  smoothly  with  the  copper 
compounds  of  monosubstituted  acetylenes.  Liquid 
diacetylene  readily  j)°lymerises  to  dark-coloured, 
solid  products,  the  change  appearing  to  be  induced 
by  the  glass  surfaces;  when  heated,  it  forms  liquid 
polymerides.  Di-iododiacetylene,  m.  p.  100°  after 
softening  at  97 — 98°,  is  prepared  by  the-  action  of 
iodine  on  the  silver  salt,  or,  more  conveniently,  by 
treatment  of  diacetylene  with  iodine  and  Igypoiodous 
acid;  impure  specimens  are  violently  explosive.  It 
is  transformed  by  iodine  in  ethereal  solution  into 
aapySS-hexaiodobutadieno,  m.  p.  165-5 — 166-5°  (de¬ 
comp.)  after  darkening  at  140°  (cf.  Lespieau  and 
Prevost,  loc.  cit.).  With  iodine  in  chloroform  solution, 
diacetylene  affords  diacetylene  tetraiodide,  C,,H2I4, 
m.  p.  58 — 59°.  Addition  of  bromine  to  diacetylene 
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occurs  with  unexpected  slowness,  the  main  product 
being  the  hexabromide,  m.  p.  183-5° ;  its  production 
is  invariably  accompanied  by  that  of  an  isomeride, 
m.  p.  114°.  Removal  of  the  bromine  from  the  hexa¬ 
bromide  is  readily  effected  by  zinc  in  the  presence  of 
alcohol  or  acetone,  but  does  not  lead  to  a  smooth 
regeneration  of  diacetylene.  The  acetylenic  hydro¬ 
carbons  evolved  contain,  at  the  most,  traces  of  di¬ 
acetylene.  The  main  products  are  a  monosubstituted 
acetylene  of  unknown  structure  and  butadiene. 

H.  Wren. 

Law  of  periodicity.  I.  Activity  of  organic 
balides.  P.  Peteenko-Kritschenko  and  V. 
Opotzky  (Ber.,  1926,  59,  [B],  2131 — 2140). — Further 
evidence  is  adduced  which  confirms  the  hypothesis 
that  the  accumulation  and  approximation  of  certain 
atoms  and  groups  within  the  molecule  cause  a  change 
in  their  mutual  relationships  (cf.  A.,  1923,  ii,  749). 
The  rates  of  reaction  of  all  the  ehloro-,  bromo-,  and 
iodo-dorivatives  of  methane  (with  exception  of  carbon 
tetraiodide),  the  mono-  and  di-aa-  and  di-ap-chloro-, 
bromo-,  and  iodo-derivatives  of  ethane,  the  chloro- 
derivatives  of  toluene,  and  acetic  acid  have  been 
examined  with  ( a )  potassium,  tctramethylammonium, 
tetraethylammonium,  barium,  and  thallium  hydr¬ 
oxides  and  sodium  ethoxide,  and  (6)  with  ammonia, 
piperidine,  "water,  alcohol,  silver  nitrate,  potassium 
acetate,  and  potassium  thiocyanate.  With  reagents 
of  group  (a),  a  distinct  periodicity  is  observed,  which 
is  particularly  marked  with  the  ehloro-derivatives. 
With  reagents  of  the  group  (b),  the  transition  from 
mono-  to  di-substituted  derivatives  proceeds  similarly 
to  that  with  group  (a),  but,  in  general,  there  is  no 
•evidence  of  periodicity.  In  all  cases,  decrease  of 
activity  is  observed  when  two  halogen  atoms  become 
concentrated  at  the  same  carbon  atom  and  in  the 
transition  from  aa-  to  a(3-disubstituted  compounds. 
Monosubstituted  derivatives  of  ethane  are  almost 
invariably  less  active  than  those  of  methane,  but 
this  is  not  the  case  with  aa-dihalogeno-derivatives, 
with  which  the  usual  effect  of  homology  is  not  obvious. 

.  Whereas  the  accumulation  of  similar  groups  results 
in  a  diminution  of  activity,  the  similar  accumulation 
of  dissimilar  groups  causes  increase  in  activity  "which 
is  the  more  pronounced  as  the  likeness  between  the 
groups  diminishes.  This  is  illustrated  by  the  in¬ 
creasing  sequence  of  activity  in  the  compounds 
CH2(Hal)2,  CH2Ph-OH,  CH2:CH-CH2-OH, 
C02H-CH2C1,  CH2PhCl,  CH2:CH-CH2C1.  H.  Wren. 

Similar  behaviour  of  persubstituted  halogen 
compounds  and  halogenoacylamines.  E. 
Schmidt,  A.  Ascherl,  and  W.  von  Kntlling  (Ber., 
1926,  59,  [J3],  1876 — 1888). — The  ability  to  add  the 
esters  of  hypobromous  acid  to  olefinic  double  linkings 
in  alcoholic  solution  is  shovm  by  bromotrinitro- 
methane,  tribromonitromethane,  dibromodinitro- 
raethane,  and  bromonitromalonic  esters,  but  not  by 
carbon  tetrabromide.  Tribromoacctic  esters  do  not 
•add  methyl  hypobromite  to  cydohexene,  but  this 
reaction  is  effected  by  dibromomalonic  esters  and, 
more  readily,  by  bromomethanetricarboxylic  esters. 
Enhanced  activity  is  observed  when  the  group 
~CO-CBr2-CO-  is  present  in  cyclic  form,  as  in  dibromo- 
-climethyldihydroresorcinol,  dibromodiketohydrindene, 


or  dibromobarbituric  acid,  and  also  with  the  group 
-CX>CBr2-C!0  as  in  2:4:6:  6-tetrabromo-A1 :  J- 
cycZohexadien-3-one.  According  to  previous  experi¬ 
ence,  addition  of  alkyl  hypobromite  occurs  only  when 
the  reactive  bromine  atom  attached  to  the  persub¬ 
stituted  carbon  can  be  considered  replaceable  by  a 
tautomeric  hydrogen  atom.  Halogenoacylamines  arc 
decomposed  by  water  and  alkali  hydroxides  into  acid 
amides  and  hypohalogenous  acid;  hence,  in  them, 
as  in  persubstituted  bromo-compounds,  the  halogen 
is  replaced  by  hydrogen  by  means  of  alkali  hydroxide. 
In  solvents  containing  the  hydroxyl  group  an 
equilibrium  is  set  up  thus  :  AcNH-Hal+H.,0 
[R-OH,  R-COOH]  ^  AcNH2+ Hal-OH  [Hal-OR, 
Hal-OCO-R].  This  is  precisely  similar  to  the 
equilibrium  CBr(N02)3+R-0H:^CH(N02)3+R-0Br 
with  polynitroparaflins.  In  consequence,  the  react¬ 
ive  halogen  in  persubstituted  bromo-derivatives  and 
halogenoacylamines  functions  as  buffered  hypo¬ 
halogenous  acid  and  one  nitro-group  of  tetranitro- 
methane  as  “  buffered  ”  nitric  acid.  Such  “  buffered  ” 
acids  add  as  such  in  the  presence  of  water,  as  esters 
in  alcoholic  solution,  and  as  mixed  acid  anhydrides  in 
the  presence  of  organic  acids.  Further  analogies 
between  the  actions  of  persubstituted  bromo-, 
bromonitro-,  or  polynitro-compounds  and  halogeno¬ 
acylamines  exist  in  absence  of  hydroxylated  sol¬ 
vents,  e.g.,  in  their  kalogenating  action  towards  the 
aromatic  and  heterocyclic  nucleus.  H.  Wren. 

Action  of  phosphorus  halides  or  halogen  acids 
on  acetylenic  y-glycols.  W.  Krestinsxy  (Ber., 
1926,  59,  [J5],  1930 — 1936). — The  stability  of  the 
compound  towards  bromine  or  permanganate  and 
the  firmness  with  which  the  halogen  atoms  are 
retained  are  not  in  harmony  with,  the  structure, 
CMe2Br*C;OCMc2Br,  assigned  by  Dupont  (A.,  1911, 
i,  174)  to  the  product,  m.  p.  39°,  of  the  action  of 
hydrogen  bromide  on  ps-dimethyl-Ar-hexinene-j3s-diol. 
The  mol.  refraction  in  alcohol  or  toluene,  the  positive 
reaction  towards  tetranitromethane,  and  the  oxidation 
by  permanganate  to  acetone,  oxalic  acid,  and  a-hydr- 
oxyusobutyric  acid  indicate  the  formula 
CMe2ICBr-CBrlCMc2.  The  apparently  saturated 
nature  of  the  compound  is  ascribed  to  the  presence  of 
a  conjugated  system  with  two  ethylenic  linkings 
which  in  themselves  are  already  partly  saturated. 
Zinc  dust  in  the  presence  of  boiling  alcohol  reduces 
the  dibromide  to  a  very  unstable  hydrocarbon,  m.  p. 
35°,  which  rapidly  becomes  amorphous.  Phosphorus 
tribromide  converts  pE-dimethyl-My-hexinene-fie-diol 
in  the  presence  of  cold  benzene  into  a  mixture  of  at 
least  throe  dibromides.  One  of  these,  to  which  the 
constitution  CMe2Br-C:C-CMo2Br  is  ascribed,  has 
m.  p.  46 — 48°.  The  remaining  two  have  b.  p.  Ill — 
113°/13  mm.  and  116 — 118°/13  mm.,  respectively; 
the  latter  is  converted  by  zinc  dust  into  an  unstable 
hydrocarbon,  ( ?)CSH12,  b.  p.  126 — 127°,  df  0-7680, 
nf,  1-48143.  H.  Wren. 

Action  of  hydrogen  bromide  on  a  glycol  of  the 
acetylenic  series.  J.  Salkind  and  A.  Kruglov 
(Ber.,  1926,  59,  [B],  1936—1941;  cf.  preceding 
abstract).— The  action  of  a  saturated  solution  of 
hydrogen  bromide  in  glacial  acetic  acid  on  aS-diphenyl- 
AP-butinene-aS-diol,  m.  p.  140°,  leads  to  the  production 
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of  the  monobromo-oxide, 


C/Bi-CHPh>0 

CH-CHPli 


this  is 


oxidised  by  permanganate  in  acetone  to  benzoic  acid 
and  a$8-tribromo-<xB-diphenyl-AP-butene,  m.  p.  155°, 
which  does  not  add  bromine,  is  scarcely  oxidised  by 
permanganate  in  alkaline  solution,  is  hydrolysed 
with  great  difficulty,  and  affords  benzoic  acid  as  sole 
isolable  product  of  oxidation.  When  slightly  aqueous 
acetic  acid  is  used  the  main  product  at  the  atmospheric 
temperature  is  a  very  stable  dibromide,,  m.  p.  114°, 
(converted  by  alcoholic  potassium  hydroxide  into 
diplicnyldiacotylene) ;  the  liquid  monobromo-oxide  is 
also  formed  in  small  amount.  At  0°  a  second  di¬ 
bromide,  m.  p.  92 — 95°,  is  produced  which  is  readily 
transformed  into  tho  isomoridc,  m.  p.  114°.  When  the 
latter  compound  is  subjected  to  the  protracted  action 
of  hydrogen  bromide  and  glacial  acetic  acid  tho 
tribromidc,  m.  p.  155°,  is  obtained  together  with  a 
liquid  dibromide.  H.  Wren. 

Preparation  of  glycerol  monochlorohydrin. 
J.  Boeseken  and  P.  H.  Hermans  (Bull.  Soc.  chim., 
1926,  [iv],  39,  1254). — Tho  method  of  preparing 
glycerol  monochlorohydrin  recently  described  by 
Pourncau  and  Marques  (this  vol.,  711)  has  already 
been  given  by  the  authors  (A.,  1924,  i,  257). 

It.  Brightman.  • 


Configurational  relationships  of  a-,  S-,  and 
y-hydr  oxy-acids .  II.  Conversion  of  d-a-amino- 
y-hydroxybutane  into  d-ay-dihydr  oxybutane . 
P.  A.  Levene  and  H.  L.  Haller  (J.  Biol.  Cliom., 
1926,  69,  569—574;  cf.  this  vol.,  1024).— s.ym-Di- 
((-y-hydroxybutyl)carbamide,  [a]  j;  — 45°,  on  hydrolysis 
with  barium  hydroxide  (hydrochloric  acid  caused 
completo  racemisation),  gave  d-a-amino-y-hydroxy- 
butane,  chloroplatinate,  m.  p.  206°,  [«];;  +8-6°.  On 
deamination  this  gave  d-ay-dihydroxybulane,  b.  p. 
103 — 107°/14  mm.,  [a]'f  -|-lS-5°  in  alcohol,  diphenyl- 
carbimide,  m.  p.  122—123°,  [«]j(  +54-8°  in  alcohol. 
Tho  above  results  confirm  the  authors’  previous 
conclusion  ( loc .  cit.)  regarding  tho  configurational 
relationship  of  (5-liydroxybutyric  and  y-liydroxy- 
valcric  acids.  C.  It.  Harington. 

a-Oxides  from  aldehydes  and  carboxylic  acids. 
III.  J.  von  Braun  and  W.  Munch  (Ber.,  1920,  59, 
[B],  1941—1950;  cf.  A.,  1923,  i,  11S6 ).— Ethyl 
a-bromo-8-phenyl-n-valerale,  b.  p.  203 — 205°/2S  mm., 
is  smoothly  converted  by  dimetliylamine  in  benzene 
into  ethyl  a-dbnethylammo-B-phenyl-ix-valerate,  b.  p. 
171°/16  mm.  (non-crystalline  hydrochloride  ;  jncrate, 
m.  p.  78°;  methiodide,  m.  p.  144°),  which  is  reduced 
by  sodium  and  alcohol  to  $-dimethylamino-c-phenyl- 
ix- amyl  alcohol,  b.  p.  188°/22  mm.  (non-crystalline 
hydrochloride ;  picrate,  m.  p.  133°;  methiodide,  m.  p. 
110°).  The  quaternary  hydroxide  is  decomposed  by 
heat,  giving  trimethylamine,  a  strongly  unsaturated 
base,  (?)  polymeric  y-phenyl-rx-propylethylme  oxide, 
o.-phenylpentane-8z-diol,  b.  p,  220 — 225°/17  mm.,  and 
y-phenyl-ix-propylethylene  oxide,  b.  p.  122°/16  mm., 
df  0-99S4,  n\]  1-5144.  The  latter  compound  is  con¬ 
verted  by  dimethylamine  in  benzene  into  a-pthenyl- 
e-dimethylaminopentan-$-ol,  b.  p.  155°/17  mm.  (non¬ 
crystalline  hydrochloride  and  methiodide ;  picrate, 
m.  p.  86°). 

Ethyl  <x-bromocyclopentylacetate,  b.  p.  108 — lll°/9 


mm.  (a-bromocyclojjentylacetic  acid,  m.  p.  50 — 51°),  is 
converted  by  dimethylamine  in  benzene  into  ethyl 
a-dimethylaminocyclopentylacetate,  b.  p.  103 — 104°/9 
mm.  (non- crystalline  picrate ;  methiodide,  m.  p. 
174°),  which  is  reduced  to  $-dimethylamino-$- cyclo- 
pentylethyl  alcohol,  b.  p.  105 — 107°/9  mm.  (hydro¬ 
chloride,  m.  p.  126°;  picrate,  m.  p.  88°;  methiodide, 
m.  p.  127°).  The  corresponding  quaternary  hydroxide 
is  decomposed  by  heat  into  trimethylamine,  cyclo- 
pentylethylene  oxide,  b.  p.  155 — 157°,  d'f  0-9370, 
nf,  1-4480,  and  (?)  tho  corresponding  glycol,  b.  p. 
229—233°. 

Ethyl  aa' -dibromoazelaate,  b.  p.  215°/12  mm.,  is 
converted  by  dimethylamine  in  benzene  into  ethyl 
aa' -bisdimethylaminoazelaate,  b.  p.  191 — 193°/11  mm., 
which  is  reduced  to  the  corresponding  alcohol,  b.  p. 
about  200°/12  mm.,  in  very  unsatisfactory  yield. 
Ethyl  aa  -dipipcridinoazclaate,  b.  p.  250 — 255°/12  mm. 
(slight  decoinp.),  220°/2  mm.,  is  satisfactorily  reduced 
to  the  alcohol, 

CH2(OH)-CH(NC5H10)-[CH2]s-CH(NC5H10)-OH2-OH, 
b.  p.  220 — 225°/l-5  mm.  (non-crystallino  methiodide 
and  methochloride ;  corresponding  chloroplatinate, 
dccomp.  244°),  but  tho  oxide  obtained  from  it  was 
insufficient  for  investigation. 

Ethyl  meso-aa'-dibromoadipate,  m.  p.  67°,  is  con¬ 
verted  in  poor  yield  into  ethyl  aa-bisdimethylamino- 
adipate,  b.  p.  ISO— 190°/17  mm.  (methiodide,  m.  p. 
189°),  which  gives  only  small  yields  of  the  corre¬ 
sponding  alcohol.  Ethyl  act! -dipiper  idinoadipate,  m.  p. 
99°  (hydrochloride,  m.  p.  ISO0;  picrate,  dccomp.  217 — 
219°),  is  formed  in  relatively  poor  yield  owing  to  tho 
readiness  with  which  it  is  l^drolysed  to  aa '-dipiper- 
idinoadipic  acid,  m.  p.  94 — 97°  ( hydrochloride ,  m.  p. 
20S°).  The  ester  is  reduced  byr  sodium  and  alcohol 
to  a  mixture  of  tho  alkamine,  C18H2202N2,  m.  p.  107° 

( hydrochloride ,  m.  p.  258° ;  picrate,  decomp.  222 — 
223° ;  methiodide,  m.  p.  226°),  and  an  isomeric 
alkamine,  m.  p.  78 — 79°  (hydrochloride,  m.  p.  253 — 
254°;  methiodide,  m.  p.  201 — 202°).  The  quaternary 
hydroxide  corresponding  with  the  base,  m.  p.  107°,  is 
decomposed  when  heated  into  1-methylpipcridine, 
u.$-oxido-e-piperidino-n-hexan-t,-ol,  b.  p.  156 — 163°/12 
mm.,  df  1-020,  ?tj!  1-4857  (non-crystalline  methiodide  ; 
picrate,  m.  p.  99°),  and  the  product,  C6H10O2,  b.  p. 
7S — S2°/12  mm.,  df  T075,  nf,  1-4750,  which  appears 
to  consist  of  a  mixture  of  little  di-a[3e£-oxido-7i- 
liexane  and  much  afi-oxido-A5-hexen-£-ol. 

H.  Wren. 

Reactivity  of  halogenated  ethers.  I.  Halogen- 
ated  diethyl  ethers  and  zinc.  E.  Neher  and  C.  L. 
Fleece  (J.  Amor.  Chem.  Soc.,  1926,  48,  2416 — 2425). 
— Dichloroacctal  is  obtained  in  78%  yield  by  tho 
addition  of  granulated  zinc  to  a (3 (3- triclilorodietliyl 
ether,  dissolved  in  6  mols.  of  absolute  alcohol,  at  5°. 
a.-Chloro-$$$-tribromodiethyl  ether,  b.  p.  120 — 121-5°/14 
mm.,  df 5  2-2069,  obtained  by  the  action  of  phosphorus 
pcntachloride  on  ethereal  bromal  alcoliolate,  yields 
similarly  ethyl  $$-dibromovinyl  ether,  b.  p.  73 — 75°/15 
mm.,  df3  1-7697.  When  treated  with  bromine,  the 
latter  affords  afififi-tetrabromodiethyl  ether,  decomp, 
when  heated,  df3  2-2432,  which  yields  the  above 
ethyl  dibromovinyl  ether  when  treated  with  zinc. 
PP-Dichloro-a(3-dibromodietliyl  ether,  b.  p.  106-5 — 
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108°/16  mm.  (slight  decomp.),  dfs  1-8249  (cf.  Oddo 
and  Mameli,  A.,  1904,  i,  2S9),  obtained  by  the  addition 
of  bromine  to  dichlorovinyl  ether,  yields  the  latter 
when  treated  with  zinc.  F.  G.  Willson. 

Synthesis  of  a  new  class  of  mixed  formals,  of 
the  formula  0R-CH2-0-CH(CH2X)-CH,X'  (by 
additive  reaction  with  epichlorohydrin).  L. 
Blancharb  (Bull.  Soc.  chim.,  1926,  [iv],  39,  1263 — 
1265). — On  treatment  with  excess  of  methyl  alcohol 
in  the  presence  of  sulphuric  acid,  epichlorohydrin 
affords  “  chlorometliylinc,”  methyl  y-chloro-fi-hydroxy- 
propyl  ether ,  b.  p.  173°/752  mm.  (yield  88 — 90%). 
With  1  mol.  of  a  halogen-substituted  methyl  ether, 
CH2X-0R,  in  the  presence  of  mercuric  chloride  in  the 
cold,  epichlorohydrin  affords  a  mixed  formal  of  the 
type  CH2C1-CH(0-CH2-0R)-CH2X.  In  the  absence 
of  cooling,  symmetrical  formals  of  the  type 
CH2[0-CH(CH2X)-CH2C1]2  are  obtained.  The  follow¬ 
ing  are  described  :  ethoxy  methyl  a.y-dichloroi&oprop>yl 
ether,  b.  p.  96 — 98°/16  mm.,  amyloxymetliyl  a y-dichloro- 
iso propyl  ether,  133 — 135°/19  mm. ;  ethoxymelhyl 
a-chloro-y-bromoi&opropyl  ether,  b.  p.  115 — 117°/20 
mm.,  and  the  corresponding  amyloxymetliyl  ether, 
b.  p.  140 — 150°/15  mm. ;  ethoxymelhyl  a-chloro-y- 
iodoieopropyl  ether,  b.  p.  130°/18  mm.  All  the  above 
formals  are  converted  into  symmetrical  formals  when 
heated  above  150°.  R.  Brightman. 


Syntheses  of  calcium  glucophosphate  and 
glycerophosphate.  S.  Sabetay  (Bull.  Soc.  chim., 
1926,  [iv],  39, 1255 — 1263). — Tho  action  of  phosphoryl 
chlorido  in  cold  pyridine  on  dextrose,  followed  by 
treatment  of  the  reaction  mixture  with  lime,  affords 
a  calcium  glucophosphate,  [«]“  +29-23°,  composed 
of  52%  of  mono-ethers,  the  remainder  probably 

consisting  of  a  dicther,  ^^>P02,JCa,  and  a  di- 


glucomonophosphate.  This  glucophosphate  reduces 
Fehling's  solution  on  warming  and  gives  a  voluminous 
precipitate  with  lead  subacetatc,  but  not  -with  lead 
acetate.  On  treatment  with  iV-sodium  hydroxide  at 
the  ordinary  temperature,  the  proportion  of  mono¬ 
ethers  is  considerably  increased  and  a  glucophosphate 
can  bo  isolated  containing  89%  of  mono-ethers. 
Similarly,  glycerol  affords  a  calcium  glycerophosphate 
very  soluble  in  water*  and  consisting  solely  of  mono¬ 
ethers,  the  poly-ethers  first  formed  being  readily 
hydrolysed  by  tho  lime  water.  Barium  hydroxido 
affords  a  barium  salt  insoluble  in  water  and  in  acetic 
acid.  Replacement  of  the  pyridine  in  these  syntheses 
by  dimethylanilino  gives  inferior  results. 

R.  Brightman. 


Interpretation  of  the  acetyl  value  and  ester 
transformation  of  glycerides  by  acetic  anhydride. 
D.  Holde  (Ber.,  1926,  59,  [B],  1730— 1733).— The 
acetyl  values  of  the  unsaponifiablo  solid  and  liquid 
portions  of  lignite  tar  and  the  dry  distillates  of 
montan  wax  are  duo  to  the  presence  of  small  amounts 
of  polyhydric  phenols  which  arc  not  removed  by 
treatment  with  alkali  hydroxido,  and  not  to  higher 
alcohols  (cf.  Marcusson  and  Picard,  A.,  1924,  i,  387). 
Ester  transformation  does  not  occur  during  the  treat¬ 
ment  of  glycerides  -with  acetic  anhydride  (cf.  Will- 
statter  and  Madinaveitia,  A.,  1912,  ii,  1104);  the 


observed  acetyl  values  of  tristcarin  are  due  to  tho 
presence  in  it  of  mono-  and  di-glyccrides. 

H.  Wren. 

Lengthened  chain  compounds  of  sulphur. 
G.  M.  Bennett  (Nature,  1926, 118,  555). — A  criticism 
of  the  conclusions  of  Ray  and  Bose-Ray  (this  vol., 
1023)  regarding  the  individuality  of  the  products  of 
interaction  of  dithioethyleno  glycol  and  ethylene 
dibromide.  Such  products  arc  probably  mixtures  of 
substances  of  .the  general  formula  X-(S-C2H.1),i-S\Z?, 
where  A  and  B  may  bo  alike  or  different,  and  may  be 
•CHyCHyOH,  -CH:CH2,  or  •CH,-CH2Hal. 

A.  A.  Elbribge. 

Alkyl  hydrogen  sulphates.  F.  Popelier  (Bull. 
Soc.  chim.  Bclg.,  1926,  35,  264 — 276). — Alkyl  hydro¬ 
gen  sulphates  are  quantitatively  prepared  by  heating 
sulphuric  acid  with  a  large  excess  of  tho  anhydrous 
alcohol  in  such  a  manner  that  tho  water  formed  is 
removed  as  the  binary  mixture  with  tho  alcohol  and 
the  temperature  of  the  reactants  is  not  sufficiently 
high  to  induce  noticeable  etherification  of  the  alcohol. 
Tho  preparation  of  isoamyl,  «-butyl,  isobutyl, 
n-propyl,  and  ethyl  hydrogen  sulphate  is  described. 
The  compounds  readily  form  salts  with  amines,  the 
following  being  described  :  tho  aniline  salts  of  iso- 
amyl  (m.  p.  123—123-5°),  butyl  (m.  p.  111-5 — 114°), 
isobutyl  (m.  p.  122 — 122-5°),  propyl  (m.  p.  10S-5 — 
109°),  and  ethyl  (m.  p.  106-7 — 107°)  hydrogen 
sulphates;  p -toluidine  iso  amyl  sulphate,  m.  p.  98-2 — 
98-8° ;  o -toluidine  isoamyl  sulphate,  m.  p.  86 — 86-5° ; 
o-toluidina  butyl  sulphate,  m.  p.  68-5 — 69° ;  a -naphthyl- 
amine  ethyl  sulphate,  m.  p.  157-8 — 158°;  basic  benz¬ 
idine  iso  amyl  sulphate,  dccomp.  above  200° ;  normal 
benzidine  butyl  sulphate,  decomp,  above  240° ;  benzyl- 
amine  ethyl  sulphate,  m.  p.  64-5 — 65° ;  diphenylamine 
iso  amyl  sulphate,  m.  p.  78-5 — 79°;  diphenylamine 
ethyl  sulphate,  m.  p.  76-5 — 77°;  methylaniline  ethyl 
sulphate,  m.  p.  about  44°;  dimetliylaniline  propyl 
sulphate,  m.  p.  about  58° ;  pyridine  iso  amyl  sulphate, 
m.  p.  about  46° ;  pyridine  butyl  sulphate,  m.  p.  about 
41°;  quinoline  propyl  sulphate,  m.  p.  about  142°. 
Aniline  isobutyl  sulphate  is  converted  by  an  excess 
of  aniline  at  170°  into  aniline  phenylsulphamate. 
o -Toluidine  phenylsulphamate,  o-loluidine  o -tolyl- 
sulphamate,  and  aniline  o-tolylsulqdiamale  are  de¬ 
scribed.  P.  V.  McKie. 

Supposed  potassium  hydroxymethanesulphon- 
ate  of  Max  Muller.  F.  Raschig  and  W.  Prahl 
(Ber.,  1926,  59,  [B],  2025—2028;  cf.  this  vol.,  598).— 
Muller’s  potassium  hydroxymcthanesulphonato  is 
identified  as  potassium  s-acetonedisulphonate  by 
chemical  and  crystallographical  comparison  of  tho 
original  preparation  with  that  derived  from  .s-di- 
chloroacetone  and  potassium  sulphite.  The  origin  of 
the  salt  is  obscure,  since  acetone,  alone  or  in  the  pres¬ 
ence  of  methyl  alcohol,  could  not  bo  converted  into  tho 
disulphonato.  Potassium  and  barium  acelonetetra- 
sulphoivales  are  identical  with  tho  products  described 
by  Muller  as  potassium  and  barium  hydro xymethanc- 
disulphonates.  H.  Wren. 

Sulphoxyl  compounds.  XIV.  Constitution 
of  sulphoxyl  compounds.  A.  Binz  (Ber.,  1926 
59,  [B],  1695— 1698).— The  formulae  -C-O-S-O-C:  and 


1124 


BRITISH  CHEMICAL  ABSTRACTS. -  . 


(cf.  Raschig,  this  vol.,  598)  arc  not  com¬ 
pletely  satisfactory  for  sulplioxyl  compounds,  since 
neither  explains  why  formaldehydcsulphoxylic  acid 
is  converted  by  iodine  into  sulphuric  acid  and  form¬ 
aldehyde,  whereas  “  formaldehyde  bisulphite  ”  remains 
unchanged,  why  the  condensation  products  from 
“formaldehyde  bisulphite”  and  amines  are  trans¬ 
formed  by  potassium  cyanide  into  sulphite  and 
nitriles,  whereas  the  analogous  reaction  occurs,  at 
most,  to  a  minimal  extent  with  sulplioxyl  compounds, 
and  why  formaldehyde-  and  benzaldehyde-sulphoxylic 
acids  are  dibasic.  The  differences  between  the  pro¬ 
perties  of  the  two  classes  of  compounds  arc  so  pro¬ 
nounced  that  the  application  of  observations  on  the 
constitution  of  “  aldehyde  bisulphite  ”  compounds  to 
sulplioxyl  derivatives  appears  scarcely  justified. 

H.  Wren. 

Catalytic  transformation  of  fatty  acids  into 
hydrocarbons.  G.  A.  Stadnikov  and  E.  E. 
Ivanovskii. — Sec  this  vol.,  1110. 

Decomposition  of  formic  acid  by  ultra-violet 
light.  E.  Muller  and  H.  Hentschel  (Ber.,  1926, 
59,  [J3],  1854 — 1S55). — The  catalytic  decomposition 
of  formic  acid  into  carbon  dioxide  and  hydrogen  in 
the  presence  of  platinum  metals  is  very  greatly 
influenced  by  the  dispersivity  of  the  latter  and  falls 
rapidly  as  the  catalyst  becomes  aggregated.  In 
boiling  aqueous  solution,  formic  acid  is  decomposed 
by  the  action  of  ultra-violet  light  into  carbon  dioxide 
and  hydrogen  (of  which  a  portion  is  used  for  reduction) 
and  also  into  water  and  carbon  monoxide.  The 
intermediate  production  of  methyl  alcohol  or  form¬ 
aldehyde  could  not  bo  established.  Decomposition 
is  accompanied  by  the  production  of  a  non-crystalline 
solid  in  the  solution  which  could  not  be  identified. 

H.  Wren. 

Nervonic  acid.  E.  Klenk  (Z.  physiol.  Chem., 
1926,  157,  283 — 290). — “  Nervonic  acid,”  C2;lH1602, 
obtained  by  hydrolysis  of  the  cercbroside  isolated 
from  human  brain  (A.,  1925,  i,  1346),  when  shaken,  in 
ethereal  solution,  with  colloidal  palladium  in  an 
atmosphere  of  hydrogen  takes  up  two  atoms  of 
hydrogen,  giving  a  saturated  fatty  acid,  m.  p.  85°. 
This  appears  to  be  identical  with  lignoceric  acid 
derived  from  beechwood  tar,  which  has  itself  been 
shown  to  be  identical  with  n-tetracosoic  acid. 

H.  D.  Kay. 

New  acid  from  cerebroside  of  brain.  E. 
Klenk  (Z.  physiol.  Chem.,  1926,  157,  291— 29S).— 
An  ac id,  C^H^Oj,  m.  p.  65°,  [«]$  +2-87°,  has  been 
isolated  from  the  products  obtained  b}r  hydrolysis 
with  10%  methyl-alcoholic  sulphuric  acid  of  certain 
cerebroside  fractions  derived  from  human  brain. 
The  acid  is  separated  from  nervonic  acid  and  certain 
other  impurities  by  precipitation  with  magnesium 
acetate  followed  by  fractional  precipitation  with  lead 
acetate.  It  is  probably  a  hydroxy-acid  with  a  double 
linking  in  the  molecule.  H.  D.  Kay. 

Propiolic  acid  and  propiolic  anhydride.  F. 
Straus  and  W.  Voss  (Ber.,  1926,  59,  [jj],  1681— 
1691). — Propiolic  acid,  b.  p.  52°/18  mm.,  m.  p.  +9°, 
is  conveniently  prepared  by  the  action  of  carbon 


ic>S< 


dioxide  under  pressure  on  sodium  acetylide  mixed 
with  sand.  Similarly,  disodium  acetylide  affords 
acetylenedicarboxvlic  acid,  m.  p.  171°.  Propiolic 
acid  appears  indefinitely  stable,  polymerisation  to 
trimesic  acid  in  the  presence  of  active  charcoal  or 
spongy  platinum  under  varied  conditions  not  being 
observed.  Baeyer's  observation  that  ethyl  propiolatc 
is  converted  by  zinc  and  hydrochloric  acid  into  ethyl 
propargyl  ether  could  not  be  confirmed,  the  main 
products  of  the  action  being  ethyl  acrylate  and 
propionate  mixed  with  chlorinated  compounds. 
Attempts  to  prepare  ethyl  propiolatc  by  the  action 
of  anhydrous  copper  sulphate  on  a  boiling,  ethyl- 
alcoholic  solution  of  propiolic  acid  yielded  carbon 
dioxide,  acetylene,  copper  acetylide,  and  ethyl  ^-di- 
ethoxy  propionate,  b.  p.  93°/22  mm.,  in  varying  pro¬ 
portions.  Sodium  propiolatc  is  described.  Propiolic 
anhydride,  b.  p.  56°/16  mm.,  dj1  1-1432,  1-4358, 

prepared  by  the  action  of  thionyl  chloride  on  sodium 
propiolate  in  dry  ether,  is  converted  by  the  requisite 
bases  into  the  following  compounds  :  ammonium 
propiolate,  m.  p.  135°  (decomp.)  after  darkening  at 
130°,  and  propiolamide,  m.  p.  60-5 — 61°;  aniline 
propiolate  (-f-0‘511,,0),  m.  p.  71 — 72°  (decomp.),  and 
propiolanilide,  m.  p.  86 — 87° ;  p-phcnctidine  propiol¬ 
ate ,  m.  p.  117°  (dccomp.),  and  propiol-p-phenetidide, 
m.  p.  99 — 100-5°.  Ethyl  propiolate  and  diethyl- 
amine  afford  ethyl  fi-diethylaminoacrylatc,  b.  p.  90 — 
91°/0-15  mm.  Ethyl  §-piperidinoacrylale,  b.  p.  115 — 
116°/0-3  mm.,  152°/14  mm.,  and  ethyl  [i-anilino- 
acrylate,  colourless  needles,  m.  p.  114 — 114-5°,  or 
yellow  platelets,  m.  p.  116°  after  softening  at  114°, 
are  similarly  prepared.  H.  Wren. 

Preparation  of  glyoxylic  acid  from  oxalic  acid. 
W.  Mohrschulz. — See  this  vol.,  1110. 

Oxidation  of  pyruvic  acid  by  metallic  ions. 
Determination  of  ketonic  and  enolic  forms.  C. 
Fromageot  (Bull.  Soc.  chim.,  1926,  [iv],  39,  1207 — 
1222). — A  more  detailed  account  of  work  already 
published  (this  vol.,  820). 

Condensation  of  lactic  acid  to  methylsuccinic 
acid  under  the  influence  of  the  combined  action 
of  catalysts  at  high  pressures  and  temperatures. 
W.  Ipatiev  and  G.  Rasuvajev  (Ber.,  1926,  59,  [2?], 
2031 — 2034). — Treatment  of  sodium  lactate  in 
aqueous  solution  in  the  presene'e  of  nickel  oxide  and 
aluminium  oxide  with  hydrogen  at  270°  and  70  atm. 
gives  methylsuccinic  acid  ( methyl  ester,  b.  p.  196 — 
19S°,  (Z‘,f5  1-4221 ;  ethyl  ester,  b.  p.  217 — 218°,  d'?'J 
1-0154,  ?4>  1'4210),  propionic,  ?i-butyric,  and  a-methyl- 
butyric  acids.  The  initial  formation  of  dimethylmalic 
acid  is  postulated.  Methane  and  sodium  carbonate  are 
also  formed  in  considerable  proportions.  H.  Wren. 

Electrolytic  synthesis  of  tetramethyladipic 
acids.  E.  H.  Farmer  and  J.  Kracovski  (J.C.S., 
1926,  231S — 2323). — Electrolysis  of  sodium  ethyl 
os-dimethylsuccinate  (C02Et-CMe2-CH2-C02Na)  yields 
a  mixture  of  esters  from  which  a -tetra¬ 
methyladipic  acid,  m.  p.  191°,  and  methoxypivalic 
acid  (?)  ivere  obtained.  The  isomeric  sodium  ethyl 
as-dimethylsuccinate  gave  -tetramethyladipic 

acid,  m.  p.  207 — 20S°,  33-dimethylacrylic  acid,  and 
$-methoxyisovaleric  acid,  b.  p.  118°/14  mm. 

H.  Burton. 
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Conditions  underlying  the  formation  of 
unsaturated  and  of  cyclic  compounds  from 
halogenated  open-chain  derivatives  in  relation 
to  the  atomic  volume  tetrahedral  theory.  II. 
Products  derived  from  a-halogenated  adipic 
acids.  Halogenated  glutaconic  acids  and  a 
synthesis  of  the  aromatic  nucleus.  R.  F.  Hunter 
(Chem.  News,  1926,  133,  209— 213).— A  theoretical 
paper  concerned  mainly  with  Ingold’s  work. 

H.  Wren. 

[Attempted]  synthesis  of  apofenchocamphoric 
acid.  Preparation  of  aa-dimethyl-y-carboxy- 
adipic  acid.  K.  C.  Roberts  (J.  Amcr.  Chem.  Soe., 
1926,  48,  1975 — 1977). — The  monosodium  derivative 
of  ethyl  aa-dimethylaectone-yy-dicarboxylate  con¬ 
denses  with  ethyl  chloroacetate,  giving  ethyl  fi-keto- 
o.o!.-dimethylbulane-a.y$-tricarboxylale,  b.  p.  150 — 160°/ 
14  mm.,  nD  1-4400,  a  little  of  the  ester, 
C02Et-CMc2-C0-C(CH2-C02Et)2-C02Et,  b.  p.  170— 
180°/14  mm.,  na  1-4458,  being  also  formed  in  one 
experiment.  Reduction  with  sodium  amalgam  and 
aqueous  alcohol  yields  ethyl  (3  -  hydroxy -aa-dimethyl- 
butane-ayS-tricarboxylale,  from  which  aa-dimeUujl- 
butanc-a.y% -tricarboxylic  acid,  m.  p.  139 — 141°,  was 
obtained,  using  red  phosphorus  and  hydriodie  acid 
(d  1-93).  With  hydriodie  acid  of  d  1-69,  crystals  of 
the  y-lactone,  CflH120G,  m.  p.  146°,  were  isolated. 
Improved  yields  of  ethyl  aa-dimethylaeetone-yy-di- 
carboxylate  arc  obtained  by  using  a  mixture  of 
absolute  alcohol  and  anhydrous  ethyl  acetate  and 
passing  a  stream  of  carbon  dioxide  through  the 
reaction  mixture.  R.  Brightjian. 

Pectic  acids.  E.  K.  Nelson  (J.  Amer.  Chem. 
Soc.,  1926,  48,  2412 — 2414). — The  pectic  acid 
obtained  in  the  determination  of  pectin  in  fruit 
products  by  the  method  of  Wichmann  and  Chernoff 
(J.  Assoc.  Off.  Agric.  Chem.,  1924,  8,  129),  is  identical 
with  Ehrlich  and  Sommerfeld’s  digalacturonic  acid 
(this  vol.,  441),  of  which  the  barium  salt  is  described. 

F.  G.  Willson. 

Products  of  the  action  of  chlorosulphonic  acid 
on  acetyl  chloride.  M.  Kracjinovi6  (Ber.,  1926, 
59,  [B],  2117 — 2119). — The  primary. reaction  at  20° 
occurs  according  to  the  scheme,  CH3-COCl+ 
HOS02Cl=CH,-C0-0-S02Cl+HCl.  Above  45°,  the 
product  CH3-C0-0-S02Cl  becomes  transformed  into 
sulphoacetyl  chloride,  which  with  more  chloro¬ 
sulphonic  acid  at  temperatures  above  60°  is  con¬ 
verted  into  sulphomethanesulphonyl  chloride,  carbon 
■dioxide,  and  hydrogen  chloride.  The  substance, 
C8H804,  m.  p.  99°,  obtained  at  temperatures  above 
60°,  is  identified  as  2-methylpyrone-0-acetic  acid  (cf. 
Collie  and  Hilditch,  J.C.S.,  1907,  91,  7S9). 

H.  Wren. 

Decomposition  of  formaldehyde  by  heat. 
S.  S.  Medvedev  and  E.  A.  Robinson. — See  this  vol., 
1010. 

Iodoform  reaction  for  acetone  and  ethyl 
alcohol.  J.  van  der  Lee  (Chem.  Weekblad,  1926, 
■23,  444 — 445). — Tests  under  the  same  conditions 
show  that  iodoform  is  formed  more  quickly,  and  in 
solutions  of  lower  pR  values,  from  acetone  than  from 
alcohol.  S.  I.  Levy. 


Synthesis  of  mesityl  oxide  from  acetone.  I, 
Gasoboulos  (Ber.,  1926,  59,  [J3],  2188). — Mesityl 
oxide,  with  a  little  phorone,  is  conveniently  prepared 
by  the  action  of  phosphoryl  chloride  on  acetone  if 
rise  of  temperature  above  the  atmospheric  is  avoided. 

H.  Wren. 

Acetylacetonate  of  zirconium  and  hafnium. 
G.  von  Hevesy  and  M.  Logstruf  (Ber.,  1926, 
59,  [B],  1890 — 1893). — Hafnium  acetylacetonate, 

Hg(C6H702)4,10H20.  is  prepared  by  the  addition  of 
acetylacetone  and  sodium  carbonate  to  an  aqueous 
solution  of  hafnium  oxychloride  and  converted  into 
the  anhydrous  compound  by  two  crystallisations 
from  acetylacetone.  Zirconium  acetylacetonate  (cf. 
Biltz  and  Clinch,  A.,  1904,  i,  715)  is  slowly  decom¬ 
posed  by  hot  alcohol.  The  crystalline  forms  of  the 
anhydrous  acetylacetonatcs  are  closely  similar,  whilst 
the  refractive  index  of  the  zirconium  compound  is 
slightly  greater  than  that  of  the  hafnium  derivative. 
The  data  df  1-415  and  1-670  are  recorded.  Both 
compounds  have  m.  p.  193 — 195°  (slight  dccomp.) 
and  behave  similarly  when  sublimed.  Neither  com¬ 
pound  adds  ammonia.  The  solubilities  in  ethylene 
bromide  are  0-0907  mol.  per  litre  at  25°  for  the 
zirconium  and  0-620  mol.  for  the  hafnium  compound. 
Each  compound  forms  a  cherry-red  solution  in  carbon 
disulphide  after  some  time;  the  change  appears 
characteristic  for  the  elements.  H.  Wren. 


Ring  structure  in  sugar  group.  H.  I).  K.  Drew 
and  W.  N.  Haworth  (J.C.8.,  1926,  2303—2310).— 
The  rotation  of  an  equimolecular  mixture  of  the 
a-  and  [3-forms  of  a  sugar,  thus  eliminating  the 
effect  of  the  C1  atom,  should  be  dependent  on  the 
sign  of  the  ring-forming  carbon  atom  situated  lower 
in  the  chain.  When  the  hydrogen  atom  attached 
to  C5  (cf.  annexed  formula  for  a-d-glucose)  is  on  the 
_ |  nght  of  the  formula,  provided 


C5  is  asymmetrical,  the  sign  of 
this  carbon  atom  is  positive.  If 
a  1  :  5  ring  is  persistently  formed 
O  in  ascending  to  the  higher  series 
from  a  given  sugar,  the  successive 
rotations  of  the  equimolecular 
mixture  will  be  the  same  as  the 
successive  signs  of  the  C4,  C3, 
C2  atoms  in  the  parent  sugar.  Examination  of  tho 
specific  rotations  of  equimolecular  mixtures  of  the 
a-  and  (3-forms  in  different  series  of  aldoses  indicates 
the  correctness  of  the  amylcne  oxide  formula. 

H.  Burton. 


H-Ca>-OH 

H-iJ+’-OH 

HO-C(3,-H 

H-lM’-OH 

HO-H,C<6’-y'5)-H 


Mercaptals  of  sugars.  I.  n-Butyl  mercaptals. 
II.  n-Propyl mercaptals.  Y.  Uyeda  (Bull.  Chem. 
Soc.  Japan,  1926,  1,  179 — 182). — ?i-Butyl  and 

n-propyl  mcrcaptans  combine  with  sugars,  forming 
mercaptals  similar  to  those  obtained  by  Fischer 
(A.,  1894,  i,  269)  using  ethyl  mercaptan. 

I.  [With  J.  Kamon.J — The  n-butyl  mercaptals  of 
dextrose,  m.  p.  124°,  [a]1,']  -f-27-00°;  galactose,  m.  p. 
123°,  [a]1,]  -j- 12-67°;  mannose,  m.  p.  117°,  [«]], 
+  16-45°;  rhamnose,  m.  p.  119°,  [a]],  +16-49°; 
arabinose,  m.  p.  111-5°,  [a],,  +14-00°;  maltose,  m.  p. 
126°,  [a]],  +12-00° ;  lactose,  m.  p.  106°,  [a]],  +23-55° ; 
and  sucrose,  m.  p.  123°,, [a]p  +3-71°,  are  described. 

II.  [with  Y.  Maeda.] — The  n -propyl  mercaptals  of 
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dextrose,  m.  p.  147°,  [a][;  +41°;  galactose,  m.  p. 
129°,  [a]1,]  +27-5°;  mannose,  m.  p.  125°,  [a]'J  +31°; 
rhamnose,  m,  p.  130°,  [a]'J  +10°;  arabinose,  in.  p. 
128°,  [a]l;  +29°;  maltose,  m.  p.  146°,  [a]g  +25°; 
and  sucrose,  m.  p.  146°,  [a]”  +13-5°,  are  described. 

H.  E.  F.  Notton. 

Activity  of  tbe  fourth  hydroxyl  group  of 
dextrose.  H.  H.  Schlubach  and  H.  Firgau  (Ber., 
1926,  59,  [B],  2100— 2102).— The  fourth  hydroxyl 
group  of  dextrose  is  not  characterised  by  particular 
activity,  and  its  preferential  use  in  the  formation  of 
natural  polysaccharides  is  due  to  some  mechanism 
other  than  simple  etherification.  |3y£- Trimethyl- 
glucose  is  prepared  in  75%  yield  by  treatment  of 
octamethyl-lactose  with  methyl-alcoholic  hydrogen 
chloride,  benzoylation  of  the  product,  and  removal 
of  pentamethylgalactosc  followed  by  debenzoylation 
and  hydrolysis  of  the  residue  with  S%  hydrochloric 
acid.  It  is  converted  by  treatment  with  hydrogen 
chloride  in  chloroform,  followed  by  the  use  of  methyl 
alcohol  and  silver  carbonate,  into  2:3:  6-trimetliyl- 
[3-metliylglucoside.  The  latter  substance  is  converted 
by  potassium  in  the  presence  of  benzene  into  the 
potassium  derivative,  C10H19O0K,  converted  by 
methyl  iodide  into  tetramethyl-p-mctliylglucoside, 
but  unaffected  by  propyl  iodide,  benzyl  chloride,  or 
acetobromoglucosc.  H.  Wren. 

Acetone  compounds  of  sugars  and  their 
derivatives.  VII.  Constitution  of  some  mono¬ 
acyl  derivatives  of  monoacetoneglucose  [glucose 
fsopropylidene  ether]  and  the  ring  structure  of 
dextrose.  H.  Ohle  and  K.  Spencker  (Ber.,  1926, 
59,  [B],  1836 — 1S4S). — In  attempts  to  establish  the 
constitution  of  the  products  obtained  by  the  action 
of  acyl  chlorides  on  glucose  fisopropylidene  ether, 
P-glucosan  triacetate  is  found  to  react  with  acid 
chlorides  only  under  such  drastic  conditions  that 
the  primary  products  are  decomposed.  6-Bromo- 
triacetyl-p-inethylglucoside  and  silver  benzoate  in 
boiling  pyridine  yield  Q-berizoyltriacetyl-$-methyl- 
glucoside,  m.  p.  127°,  [a]]?  +15-15°  in  chloroform, 
in  very  poor  yield;  this  substance  is  also  obtained 
by  successive  treatment  of  £-benzoylglucose  iso- 
propylidene  ether  with  hydrogen  bromide  and  glacial 
acetic  acid  and  methyl  alcohol  and  silver  carbonate. 
6-Bromotriacetyl-p-methylglucoside  and  silver  p-tolu- 
enesulphonate  in  boiling  pyridine  yield  exclusively 
Iriacelyl-fi-mcthylgliicoside-^-pyridinium  p-toluene- 
sulphonatc,  m.  p.  169 — 170°  (decomp.),  [a]‘„  —17-9° 
in  water.  The  probability  that  p-toluencsulphonyl- 
glucose  isopropylidene  ether  has  the  acyl  group  in 
the  ([-position  is  strengthened  by  the  observation 
that  it  is  converted  by  hydrogen  bromide  and  glacial 
acetic  acid  into  a  non-crystalline  bromo-derivative 
(giving  with  silver  carbonate  and  methyl  alcohol 
Q-p-toluenesidphonyltriacetyl-$-methylglucoside,  m.  p. 
155°,  [ajg  +12-03°  in  chloroform,  differing  from 
3 -p-toluenesulphonyllriacelyl-$-methylglucoside,  m.  p. 
131 — 132°,  [a]o  —18-13°  in  chloroform.  Aceto- 
bromoglucose  and  silver  p-toluenesulplionate  in 
pyridine  afford  fi-ielra-aceiylglucosido-l-pyridinium 
p-toluenesulphonate,  m.  p.  184°  (decomp.),  [a]^  —22-5° 
in  water.  Triacetylglucose  iso propylidene  ether, 
m.  p.  75°,  [a]D  +24-6°  in  chloroform,  is  readily  pre¬ 


pared  from  glucose  isopropyl idene  ether  and  acetic 
anhydride  in  pyridine. 

Tlie  action  of  hydrogen  bromide  in  acetic  acid  on 
glucose  mono-  and  di-isopropylidene  ethers  and  on 
some  of  their  monoacyl  derivatives  is  accompanied 
by  characteristic  colour  changes  and  by  the  form¬ 
ation  of  products  which  retain  bromine  firmly ;  these 
characteristics  are  not  shown  by  3-p-toluencsulphonyl- 
glucose  isopropylidene  ether,  which,  on  other  grounds, 
has  been  assigned  a  ring  structure  differing  from 
that  of  glucose  isopropylidcne  ether.  Triacetyl¬ 
glucose  isopropylideno  ether,  to  which  the  butylene 
oxide  structure  lias  been  assigned,  shows  characteristic 
colour  changes  with  the  reagent,  but  docs  not  yield 
acetobromoglucosc.  It  is  therefore  assumed  that 
tho  latter  substance  must  have  some  other  ring  struc¬ 
ture,  probably  the  amylcne  oxidic.  Hence  [3-glucoso 
and  p-mcthylglucoside,  which  are  closely  allied  to 
acetobromoglucosc,  are  also  considered  to  contain 
the  amylene  oxide  ring  (cf.  Charlton,  Haworth,  and 
Peat,  this  vol.,  273 ;  Horst,  ibid.,  385).  H.  Wren. 

Effect  of  disodium  phosphate  on  dextrose  and 
leevulose.  H.  A.  Spoehr  and  P.  C.  Wilbur  (J. 
Biol.  Chom.,  1926,  69,  421 — 434). — Long  preservation 
of  solutions  of  dextrose  containing  disodium  phos¬ 
phate  led  to  tho  formation  of  some  hcvulose ;  the 
latter,  under  similar  conditions,  was  partly  converted 
into  dextrose.  In  both  cases,  tho  reducing  power 
of  the  solution  was  diminished  owing  to  tho  formation 
of  some  glutose,  but  no  acidic  products  wore  detected. 
Glutose  may  be  conveniently  prepared  by  heating 
a  solution  of  invert-sugar  with  disodium  phosphate 
at  75°  for  24  hrs.,  the  yield  being  50%  of  the  sucrose 
originally  taken.  C.  B.  Harington. 

Structure  of  fructose,  y-fructose,  and  sucrose. 
W.  N.  Haworth  and  E.  L.  Hirst  (J.C.S.,  1926, 
1S5S — 1S6S). — Oxidation  of  normal  tetramethyl- 
fructose  with  nitric  acid  (d  1-2)  followed  by  isolation 
of  tho  product  as  the  methyl  ester  gives  a  compound, 
C10H18O7,  m.  p.  119 — 120°,  [a]D  —107°  in  water, 
derived  from  a  monobasic  acid,  O0H1GO7.  The  ester 
contains  one  free  hydroxyl  group  and  is  readily 
•methylated  to  an  ester,  CnH20O7,  m.  p.  102 — 103°, 
[a]D  —116°  in  methyl  alcohol,  [a]D  —129°  in  water. 
The  conclusion  of  Irvine  and  Patterson  (ibid.,  1922, 
121,  2696)  that  the  acid,  isolated  by  them  as  the 
ethyl  ester,  is  dimethoxyliydroxyglutaric  acid  appears 
to  require  revision  and  the  constitution  (I)  is  sug¬ 
gested  for  it.  More  drastic  oxid¬ 
ation  of  tetramethylfructose  with 
nitric  acid  affords  a  mixture  of 
methyl  meso dimethoxy succinate,  m.  p. 
67 — 68 °  [mesodimethoxysuccinamide, 
m.  p.  245 — 246°  (decomp.)  after 
darkening  at  220°],  and  methyl 
fZ-arabotrimethoxyglutarate,  thus 
indicating  the  amylene  oxide 
structure  for  normal  tetramethylfructose.  For  tetra- 
methyl-y-fructosc,  a  butylene  oxide  structure  is 
suggested.  H.  Wren. 

Heterolaevulosan.  A.  Pictet  and  J.  Chayan 
(Helv.  Chim.  Acta,  1926,  9,  809 — 814). — Tho  action  of 
hydrochloric  acid  ( d  1-2)  on  lsevulose  at  0°  for  72  hrs. 
yields  a  new  anhydride  of  lsevulose  (cf.  Pictet  and 


(^(XH 

HO-y— - 1 

MeOyH  i 
HyOMe  ° 
H-(J-OMo  I 

(JH„ - 1 

(l) 


ORGANIC  CHEMISTRY. 


1127 


Reilly,  A.,  1921,  i,  544),  lieterolmvulosan,  an  amorphous, 
hygroscopic  powder,  [a]„  —66-23°,  together  with 
30%  of  a  diheterolcevidosan,  m.  p.  266 — 267°,  [a]D 
—43-35°.  Neither  product  reduces  Fehling’s  solution 
or  cold  potassium  permanganate,  and  neither  is 
fermented  by  yeast.  Either  the  mono-  or  the  di- 
meride  yields,  by  the  action  of  benzoyl  chloride,  the 
same  hexabenzoate  of  the  dimeride,  m.  p.  118°,  [a]D 
— 122°,  whilst  hydrochloric  and  nitric  acids  yield, 
respectively,  the  hexahydroch loride  and  the  hexa- 
niirate,  m.  p.  75°,  [a]D  —41-50°.  J.  W.  Baker. 

Relation  between  rotatory  power  and  structure 
in  the  sugar  group.  XVII.  Structure  of 
neolactose.  A.  Kunz  and  C.  S.  Hudson  (J.  Amer. 
Chem.  Soc.,  1926,  48,  2435 — 2439;  cf.  this  voh, 
941). — Deacetylation  of  a-ncolactose  oeta-acetate  and 
subsequent  treatment  with  phenylhydrazine  affords 
neolactosazone,  m.  p.  195°  (decomp.),  whilst  oxid¬ 
ation  of  the  deacetylatcd  product  with  bromine  yields 
neolactobionic  acid,  amorphous.  On  hydrolysis,  the 
latter  yields  d-galactosc  and  d-altronic  acid  (cf .  Levene 
and  Jacobs,  A.,  1911,  i,  14).  Hydrolysis  of  ncolactosc 
yields  d-galactose  and  J-altrose,  so  that  neolactose 
is  cZ-galactosido-d-altrose.  The  latter  has  [a]D  +35°, 
and  d-altrose  —98°,  in  water.  F.  G.  Willson. 

Reversion  syntheses.  II.  Gentiobiose  and 
isomaltose.  H.  Pringsheim,  J.  Boxde,  and  J. 
Leibowttz  (Ber.,  1926,  59,  [E],  19S3 — 1986;  cf.  A., 
1924,  i,  1169). — The  action  of  a  dry  preparation  of 
brewer’s  yeast  on  50%  dextrose  solution  at  pa  0-6 
leads  to  the  isolation  of  a  disaccharide  identified 
by  its  phenylosazone  and  octa-acetatc  as  gentiobiose. 
The  maximal  yield  is  4%  of  the  dextrose.  The  non¬ 
identity  of  gentiobiose  and  revertose  is  thus  estab¬ 
lished. 

The  authors  consider  that  the  disaccharide  obtained 
indirectly  from  starch  by  Ling  and  Nanji  (A.,  1925, 
i,  516)  is  not  fsomaltose,  and  suggest  the  possible 
identity  of  the  fsomaltose  of  Georg  and  Pictet  (this 
vol.  823)  with  revertose.  H.  Wren. 

Syntheses  of  polysaccharides.  III.  The 
galactosidoglucose  of  E.  Fischer  and  E,  F. 
Armstrong.  II.  H.  H.  Schlubach  and  W. 
Rauchenberger  (Ber.,  1926,  59,  [15],  2102 — 2106 ; 
cf.  A.,  1925,  i,  888). — It  is  considered  highly  probable 
that  Fischer  and  Armstrong’s  galactosidoglucose  is 
identical  with  lactose.  Fractionation  of  the  glucose 
portion  obtained  by  hydrolysis  of  permcthylated 
galactosidoglucose  reveals  the  presence  of  a  dimethyl- 
glucose  in  addition  to  trimethylglucose.  The  latter 
substance  has  not  been  obtained  crystalline,  but  its 
optical  activity  now  approaches  more  nearly  to  that 
of  Py£- trimethylglucose,  and  similar  evidence  as  to 
its  identity  is  derived  from  determination  of  its  re¬ 
ducing  power  (cf.  Zemplcn  and  Braun,  this  vol.,  149). 

During  the  reaction  between  acetochlorogalactose, 
dextrose,  and  sodium  cthoxide,  tri methyl-  $-glucosan, 
m.  p.  63 — 64°,  [<x]j?  —59-8°  in  water,  is  formed. 

H.  Wren. 

Cellulose.  XX.  K.  Hess  (Koll.-Chem.  Beih., 
1926,  23,  93 — 108;  cf.  this  vol.,  715). — Cellulose 
acetate  crystallises  in  well-defined  needles  from  dilute 
solutions  of  cellulose  triacetate  in  tetrachloroethane 
concentrated  gradually  at  the  ordinary  temperature; 


the  needles  are  unstable,  and  change  slowly  into 
compact  rhombs.  If  the  crystallisation  is  very  slow, 
only  the  rhombic  form  separates.  Cellulose  diacctate 
is  obtained  in  fine  needles  by  the  repeated  cooling  of 
a  warm  10%  solution  of  cellulose  diacetate  in  a  50% 
mixture  of  benzene  and  alcohol.  The  triacetate 
needles  show  positive  double  refraction  in  the  direction 
of  their  long  axis,  whilst  the  diacetate  needles  show 
negative.  By  the  isolation  and  examination  of  the 
optically  active  cellulose-copper  compound  formed 
from  the  hydrolytic  product  of  cellulose  acetate,  it 
is  shown  that  the  carbohydrate  in  cellulose  acetate 
is  actually  unchanged  cellulose.  The  cryoscopic 
behaviour  of  crystalline  cellulose  acetate  dissolved  in 
glacial  acetic  acid  leads  to  the  conclusion  that  the 
structure  of  cellulose  may  be  represented  by  that  of 
a  glucose  anhydride,  which,  contrary  to  the  behaviour 
of  other  known  glucosans,  is  capable  of  swelling  and 
is  sparingly  soluble  in  water.  L.  L.  Bircumsiiaw. 

Cellulose  esters  of  higher  fatty  acids.  G. 
Kita,  T.  Mazuma,  J.  Sakrada,  and  T.  Nakasjuma. 
See  B.,  1926,  S70. 

Cello/sobiose  and  cellotriose.  H.  Ost  (Z. 
angew.  Chem.,  1926,  39,  1117— 1119).— The  cello  iso  - 
biose  isolated  from  the  product  of  the  acetylation 
of  cellulose  by  Ost  and  Prosicgel  (A.,  1920,  i,  423) 
is  obtained  in  better  yield  (6%  of  the  cotton  used) 
if  the  period  of  acetolysis  is  shortened  and  the  syrup 
extracted  with  warm  alcohol  instead  of  with  ether. 
The  biose  is  then  concentrated  in  the  most  soluble 
portion,  full  details  of  the  procedure  being  given. 
The  portion  soluble  witli  difficulty  in  the  alcohol 
contains,  in  addition  to  dextrin,  a  new  cellotriose, 
C18H32Ok,  After  removal  of  the  dextrin  from  the 
aqueous  solution  by  repeated  precipitation  with  small 
quantities  of  alcohol,  the  triosc  is  precipitated  with 
a  larger  volume  of  alcohol  as  a  crystalline  powder 
having  [a]D  +9-6°  to  +10-0°,  reducing  power  47-1 
(dextrose  100),  ash  0-27%.  It  is  soluble  in  10 — 15 
parts  of  cold  water,  readily  soluble  in  hot  water, 
possesses  scarcely  any  sweet  taste,  is  not  fermented 
by  yeast,  forms  a  slimy  osazone,  and  is  only  very 
slowly  hydrolysed  by  8%  hydrochloric  acid  at  the 
temperature  of  the  water-bath.  J.  W.  Baker. 

Constitution  of  melezitose  and  turanose.  R. 
Ivuhn  and  G.  E.  von  Grundiierr  (Ber.,  1926,  59, 
[R],  1655 — 1664).- — -Melezitose,  m.  p.  153 — 154°, 
Mf>  +88-2°  in  water,  is  hydrolysed  by  cold,  dilute 
acid  to  dextrose  and  turanose  and  by  more  drastic 
treatment  to  dextrose  and  kevulose.  Since  the 
mixture  obtained  by  gentle  hydrolysis  has  twice  as 
great  reducing  power  towards  Fehling’s  solution  as 
towards  hypoiodite,  the  components  of  tire  trisac¬ 
charide  must  be  arranged  in  tire  sequence  dextrose, 
lsevulosc,  dextrose.  Its  close  relationship  to  sucrose 
is  confirmed  by  their  analogous  velocities  of  hydro¬ 
lysis.  The  point  of  attachment  of  the  glucose  residue 
to  the  kevulose  portion  in  turanose  is  not  yet  definitely 
determinable,  but  the  dissimilarity  of  turanosazone 
from  the  osazones  of  maltose,  gentiobiose,  and  cello- 
biose  shows  that  it  is  not  structurally  similar  to  these 
disaccharidcs. 

Melezitose  is  completely  stable  towards  invertase, 
probably  on  account  of  the  absence  of  a  free  lajvulose 
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residue.  On  the  other  hand,  the  mixture  of  enzymes 
from  Aspergillus  oryzce  readily  hydrolyses  melezitose, 
but  it  is  not  possible  to  decide  whether  the  turanose 
or  sucrose  linking  is  first  attacked,  since  cither  di- 
saccharide  is  more  readily  hydrolysed  than  the  tri- 
saccharide.  Penicillium  glaucum  or  .4.  niger  causes 
partial  hydrolysis  to  turanose  and  dextrose.  Purified 
preparations  of  emulsin  do  not  attack  melezitose  or 
turanose.  The  autolysates  of  fresh  Lowenbrau 
yeast  appear  to  contain -a  specific  enzyme,  melezitase, 
which  hydrolyses  melezitose  to  dextrose  and  turanose. 
Hydrolysis  is  also  readily  effected  by  certain  types  of 
yeast,  turanose  being  readily  isolated  from  the  pro¬ 
ducts.  H.  Wren. 

Starch.  XVIII.  Molecular  size  and  associ¬ 
ation  of  polyamyloses.  H.  Pringsheim  and  J. 
Leibowitz  (Ber.,  1926,  59,  [B],  2058 — 2064). — Direct 
comparison  of  the  mol.  wts.  of  tri-  and  (3-hexa- 
amylose  by  the  Barger-Rast  method  confirms  the 
values  for  the  mol.  wt.  assigned  to  these  substances  by 
Pringsheim  (contrast  Karrer  and  Biirklin,  A.,  1922, 
i,  435).  The  observation  that  diamylose  in  highly 
concentrated  aqueous  solution  at  the  atmospheric 
temperature  undergoes  partial  transformation  into 
a-hexa-amylose  (cf.  A.,  1922,  i,  632)  is  confirmed  by 
the  conversion  of  the  product  into  a-hexa-amylose 
octadeca-acetate  and  determination  of  its  mol.  wt.  in 
glacial  acetic  acid  and  camphor.  The  maximal  yield  of 
a-hexa-amylose  is  5%  of  the  theoretical,  so  that  the 
change  appears  to  proceed  to  an  equilibrium  dependent 
on  concentration. 

The  acetyl  and  methyl  derivatives  of  a-hexa-amylose 
(trimeric  diamylose)  and  of  (3-hexa-amylose  (dimeric 
triamylose)  retain  their  molecular  size  in  camphor, 
whereas  the  monomeric  acetates  exhibit  association. 

H.  Wren. 

Constitution  of  spermine.  III.  Structure  and 
synthesis.  H.  W.  Dudley,  0.  Rosenheim,  and 
W.  W.  Starling  (Biochem.  J.,  1926,  20,  1082 — 
1094). — Destructive  distillation  of  spermine  hydro¬ 
chloride  yields  pyrrolidine,  whilst  decamethylsperin- 
ine  sulphide  obtained  from  the  mercurichloride  of 
the  quaternary  ammonium  base  (this  vol.,  194) 
on  degradation  yields  hexametliylspermine  and 
tetramethyltrimethylenediamine,  NMe2,[CH2]3'NMe2. 
These  degradation  products  suggest  the  presence  of 
the  chains  NOOC'N  and  N-C’C'C-C’N  in  the  . 
molecule.  Spermine  also  contains  two  amino-groups 
and  two  imino-groups  (this  vol.,  194).  It  was  finally 
shown  by  synthesis  that  spermine  is  oA-bis-[y' -amiuo- 
propylamino~\butane, 

NH2-[CH2]3-NH-[CH2]4-NH-[CH2]3-NH2.  rj£.Bis-[y- 
phenoxypropylaminoputane  hydrobromide  (m.  p.  292° ; 
picrate,  m.  p.  178 — 180°),  was  obtained  by  heating 
tetramethylenediamine  with  y-bromo-a-phenoxy- 
propane  in  absolute  alcohol.  From  the  phenoxy- 
compound  a§-6ts-[y' -bromopmpylamino~\butane  liydro- 
bromide  [m. p.  274°  (decomp.) ;  picrate,  m.  p.  186 — 188°] 
wasprepared  by  heating  the  formerin  a  sealed  tube  with 
hydrobromic  acid,  and  finally  a 8-bis-[y' -aminopropyl- 
aminolbv.tane  phosphate  (synthetic  spermine  phosphate) 
was  obtained  by  heating  the  bromo-eompound  with 
.alcoholic  ammonia  in  a  sealed  tube  and  converting 
the  base  thus  obtained  into  the  characteristic  phos¬ 


phate  (A.,  1925,  i,  294).  The  picrate,  picrolonatc, 
chloroauratc,  chloroplatinate,  and  the  benzoyl  deriv¬ 
ative  were  prepared  from  the  synthesised  spermine, 
and  all  these  derivatives  were  found  to  be  identical 
with  the  corresponding  compounds  obtained  from 
natural  spermine  isolated  from  animal  organs. 

On  mild  oxidation,  spermine  yields  a  base  volatile 
in  steam  which  forms  a  crystalline,  readily  oxidisable 
hydrochloride  and  a  chloroaurate  [m.  p.  204 — 206° 
(decomp.)].  This  base  is  also  obtained  together  with 
a  substance  giving  a  nitroso-reaction  by  the  action  of 
nitrous  acid  on  spermine,  and  consequently  Van  Slyke 
determinations  give  inconclusive  results  (cf.  Wrede, 
this  vol.,  751).  S.  S.  Zilva. 

Preparation  of  amino-acids  by  electro¬ 
reduction  of  oximino-esters.  A.  Anziegin  and 
W.  Gulewitsch  [with  K.  Nordheim], — See  this  vol., 
1111. 

Disruption  of  the  aliphatic  six-carbon  chain. 
J.  von  Braun,  W.  Leistner,  and  W.  Munch  (Ber., 
1926,  59,  [B],  1950 — 1958). — The  action  of  diethyl- 
amine  on  ethyl  aa'-dibromoadipate  affords  a  small 
proportion  of  ethyl  aa'-bisdiethylaminoadipate,  but 
leads  mainly  to  fission  of  the  six  carbon  chain  with 
formation  of  ethyl  a-diethylaminopropionate  and 
ethyl  pyruvate.  The  reaction  is  not  shown  by  the 
dibromo-derivatives  of  pimelic,  suberic,  or  glutaric 
acid,  and  is  thus  doubtless  connected  with  the  spatial 
proximity  of  the  bromine  atoms  in  the  adipic 'molecule. 
Di-n-propylamine  and  dnsoamylamine  behave 
similarly  to  diethylamine,  thus  differing  from  piper¬ 
idine  and  dimethylamine  (this  vol.,  1122).  The 
difference  is  attributed  to  the  form  of  the  basic 
molecule ;  this  hypothesis  is  supported  by  the 
observation  that  2-methyl-5-ethylpiperidine  behaves 
in  the  main  like  diethylamine.  Fission  of  the  adipic 
molecule  occurs  at  the  moment  of  reaction,  since 
ethyl  bisdiethylaminoadipate  is  perfectly  stable 
towards  diethylamine. 

The  following  compounds  are  described :  ethyl 
a.-diethylaminopropionate,  b.  p.  85 — 88°/13  mm. 

( melliiodide ,  m.  p.  79 — 80°),  and  thence  fi-diethyl- 
amino-w-propyl  alcohol,  b.  p.  78°/12  mm. ;  ethyl 
m  eso-  a  a' -bisdiethylam  in  oadipate,  b.  p.  192 — 196°/13 
mm.  ( picrate ,  in.  p.  185 — 188°  after  darkening  at 
175°) ;  meso -a.a.' -bisdiethylaminoadipic  acid ;  ethyl 
r-aa' -bisdiethylaminoadipate ;  ethyl  a-di-n-propyU 
aminopropionate, .  b.  p.  102 — 104°/12  mm.  ( metli - 
iodide,  m.  p.  76° ;  non-crystalline  picrate  and  hydro¬ 
chloride)  ;  ethyl  a-diisoamylaminopropionale,  b.  p. 
148 — 150°/15  mm. ;  ethyl  a-2-methyl-o-ethylpiperidiro- 
propionate,  b.  p.  130— 132°/12  mm. ;  ethyl  aa-di-2-  - 
metlvylS-ethylpiperidinoadipale,  b.  p.  230 — 240°/12 
mm.  Ethyl  aa'-dibromo-p-methyladipic  acid  reacts 
in  a  complex  manner  with  diethylamine,  yielding 
ethyl  pyruvate,  ethyl  crotonate,  probably  ethyl 
p-methylmuconate,  and  the  bromo-ester, 
C02Et*CHICMe-CH2*CHBr-C02Et,  the  basic  ester, 
C02Et-CH:CMe-CH?-CH(NEt2)-C02Et,  b.  p.  160°/16 
mm.,  and  ethyl  p.-diethy lamin o -n-bulyra le ,  b.  p.  204 — 
208°.  A  mixture  of  ethyl  r-  and  meso-aa'-dibromo- 
suberates  is  transformed  by  diethylamine  into  ethyl 
aa' -bisdiethylaminosuberate,  b.  p.  212°/14  mm.  ( picrate , 
m.  p.  157 — 161°),  which  doubtless  consists  of  a  mixture 
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of  isomerides  inseparable  by  distillation,  since  it  is 
hydrolysed  to  a  mixture  of  aa' -bisdiethylamino- 
suberic  acids,  m.  p.  22S — 230°  and  215 — 220°,  respect¬ 
ively.  Analogously,  ethyl  aa'-dibromopimelate 
affords  ethyl  aa  -bisdicthylaminopimelale,  b.  p.  200°/15 
mm.  ( picrate ,  m.  p.  107 — 113°),  from  which  two 
aa'-bisdiethylaminopimelic  acids,  m.  p.  231°  and  208 — 
212°,  respectively,  are  derived.  Homogeneous  ethyl 
?«eso-aa'-dibromoglutarate  gives  in  small  yield  ethyl 
aa  -bisdiethylaminoglutarale,  b.  p.  165°/16  mm., 
which,  however,  is  a  mixture  of  isomerides,  since  it 
is  hydrolysed  to  a  mixture  of  aa' -bisdiethylamino- 
glutaric  acids,  m.  p.  222°  and  213°,  respectively.  The 
main  product  of  the  action  is  free  from  nitrogen  and 
contains  ethyl  pyromellitate  and  ethyl  dihydro- 
pyromellitate.  H.  Wren. 

Aminohydroxy-compounds  which  show  the 
biuret  reaction.  M.  Tomita  (Z.  physiol.  Chem., 
1926,  158,  42 — 57). — It  is  found  that  various  com¬ 
pounds  containing  the  grouping  ■CH(OH)-CH2-NH2 
show  the  biuret  reaction,  e.(j.,  tsoserine,  y-chloro- 
(3-hydroxy-n- propylamine  (epichloroamine,  m.  p.  104°), 
Py-dihydroxy-w-propylamine,  8-amino-y-hydroxy- 
valeric  acid,  and  8-amino-ay-dihydroxyvaleric  acid. 

y-Iodo- (3-hydro  xypropylphthalimide  (from  the 
chloro-compound  and  sodium  iodide)  reacts  with 
aqueous-alcoholic  potassium  cyanide  to  form  (3-hydr- 
oxy-y-cyanopropylphthalimidc,  m.  p.  132°  ( benzoate , 
m.  p.  109°).  y-Ghloroacetamido-[i-hydrozybutyric  acid, 
prepared  from  y-amino-p-hydroxybutyric  acid  and 
chloroacetyl  chloride,  is  converted  by  25%  aqueous 
ammonia  at  the  ordinary  temperature  into  y-glycyl- 
amino-[i-hydroxybutyric  acid,  which  does  not  show  the 
biuret  reaction.  y-Chloro-p-hydroxypropylphthal- 
imide  condenses  with  ethyl  sodiomalonate  to  give 
ethyl  y-phthalimido-  ty-hxgdroxypropylmalonaie,  together 
with  two  substances,  m.  p.  197°  and  205°,  respectively. 

C.  Hollins. 

Decomposition  of  creatinine  with  barium 
hydroxide.  O.  H.  Gaebler  (J.  Biol.  Chem.,  1928, 
69,  613 — 624). — Creatinine  in  aqueous  solution  was 
heated  with  slightly  more  than  1  equivalent  of 
barium  hydroxide  at  100°  for  varying  periods  from 
15  min.  to  12  hrs.  With  increasing  length  of  heating, 
the  yield  of  methylcarbamidoacetic  acid  and  of 
ammonia  increased;  that  of  carbamide  reached  a 
maximum  at  1  hr.,  at  which  time  only  traces  of 
unchanged  creatinine  were  left  and  the  yield  of 
sarcosine  was  also  greatest,  and  thereafter  diminished. 
This  indicates  that  the  methylcarbamidoacetic  acid  is, 
partly,  at  any  rate,  a  product  of  the  interaction  of 
sarcosine  with  carbamide.  C.  R.  Harington. 

Reversible  oxidation-reduction  systems  of 
cysteine-cystine  and  reduced  and  oxidised  gluta¬ 
thione.  E.  C.  Kendall  and  E.  F.  Nord  (J.  Biol. 
Chem.,  1926,  69,  295 — 337). — The  results  of  Dixon 
and  Quastel  (J.C.S.,  1923,  123,  2943)  have  been 
confirmed,  and  the  hydrogen  electrode  has  been 
employed  for  the  further  study  of  the  above  reversible 
systems.  It  is  found  that  whereas  cysteine,  in  absence 
of  oxygen,  cannot  reduce  indigo-carmine,  the  presence 
in  the  solution  of  small  amounts  of  oxygen  or  hydrogen 
peroxide  enables  the  reduction  to  take  place;  the 
necessity  is  therefore  postulated  of  the  formation  of 


an  active  intermediate  compound  by  interaction  of 
hydrogen  peroxide  with  the  cysteine ;  similar  results 
were  obtained  with  reduced  glutathione,  and  an 
effect  of  the  same  type  was  observed  on  addition  to 
the  solution  of  sodium  disulphide  in  place  of  the 
hydrogen  peroxide.  C.  It.  Harington. 

Nitrocarh  amide.  R.  Willstatter  and  A. 
Pfannenstiel  (Ber.,  1926,  59,  [R],  1870—1871).— 
Contrary  to  the  literature,  nitrocarbamide  has  m.  p. 
159°  (decomp.),  is  readily  crystallised  from  alcohol, 
is  relatively  stable  when  dissolved  in  cold,  concen¬ 
trated  nitric  acid,  but  readily  decomposed  by  sodium 
hydroxide.  H.  Wren. 

Guanidine  derivatives.  M.  Schenck  and  H. 
Kirchhof  (Z.  physiol.  Chem.,  1926,  158,  90 — 110). — 
iViV-Dimcthyl-A'-cthvlguanidinc,  prepared  from 
iS'-mcthyl-iY-cthyl-i//-thiocarbamide  liydriodide  and 
dimethylamine,  is  identical  with  the  product  obtained 
earlier  (this  vol.,  717)  from  fVAbS-trimethyl-i//-thio- 
carbamide  liydriodide  and  etliylamine.  iso  Amyl- 
guanidine  (dihydrogalegine),  from  $-mcthyl-t//-thio- 
carbamide  liydriodide  or  sulphate  and  tsoamylamine, 
gives  salts  identical  with  those  from  dihydrogalegine 
(Barger  and  White,  A.,  1924,  i,  272).  Allylguanidino 
( picrolonate ,  decomp.  262 — 263°)  is  prepared  from 
E-mcthyl-A-allyl-^-thiocarbamidc  liydriodide  and 
ammonia,  or  from  iS-methyl-^-thiocarbamide  sulphate 
and  allylamine.  ap-Diguanidinoethane  (Schenck  and 
Kirchhof,  loc.  cit.)  is  prepared  in  purer  form  from  the 
sulphate  of  S’-methyl-ii-thiocarbamide  and  ethylene- 
diamine  hydrate.  It  gives  a  sulphate  (+2H20), 
decomp.  289 — 290°.  dba(3-Diguanidinopropane  {di¬ 
picrolonate,  m.  p.  293°  (decomp.);  dipicrate,  m.  p. 
239 — 240°;  dichloroaurate,  m.  p.  214 — 215°;  chloro- 
platinate,  m.  p.  244 — 245°],  prepared  from  E-methyl- 
(//-thiocarbamide  hydriodide  and  propylenediamine,  is 
accompanied  by  a  little  a-  or  [3-guanidinopropano 
( dipicrolonate ,  decomp.  267°) ;  it  is  not  identical  with 
vitiatine  (Kutsclier,  A.,  1907,  ii,  569,  708).  ay-Di- 
guanidinopropane  ( dipicrolonate ,  decomp.  above  296° ; 
dipicrate,  m.  p.  242°;  dichloroaurate,  m.  p.  183 — 184°; 
chloroplatinate,  decomp.  245 — 246°  ;  sulphate,  darkens 
at  285°,  not  much  decomposed  at  296°)  is  similarly 
prepared  from  trimcthyleiiediaminc.  C.  Hollins. 

Constitution  of  dicyanodiamide  ;  a  mercury 
derivative.  J.  Bell  (Sci.  Proc.  Roy.  Dublin  Soc., 
1926,  18,  207 — 210). — Reduction  of  dicyanodiamide 
with  zinc  and  hydrochloric  acid  is  preceded  even  in 
cold  solution  by  its  conversion  into  dicyanodiamidino. 
This  invalidates  Bamberger's  evidence  for  the 
cyanoguanidine  formula  for  dicyanodiamide  (cf.  A., 
1883,  1900).  The  original  cyclic  formula  for  the 
substance  accounts  for  all  its  known  reactions.  A 
mercury  derivative,  C2N4H2Hg2(OH)2,  is  described 
which  loses  1  mol.  of  water  at  150°. 

G.  M.  Bennett. 

Supposed  water  of  crystallisation  of  mercury 
fulminate.  H.  Kast  and  H.  Sells  (Ber.,  1926, 
59,  [R],  1958 — 1962). — Mercury  fulminate,  crystallised 
from  an  aqueous  solution  of  potassium  cyanide,  gives 
analytical  data  agreeing  with  those  required  for  the 
anhydrous  compound.  Technical  and  crystallised 
mercury  fulminates  when  suitably  exploded  in  a 
bomb  in  the  presence  of  calcium  carbide  do  not 
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generate  acetylene.  The  heat  evolved  during  the 
explosion  of  technical  mercury  fulminate  is  identical 
with  that  of  the  crystallised  product.  H.  Wren. 

Lecture  experiments  with  the  new  halogenoid, 
azidocarbondisulphide.  A.  W.  Browne  and  R.  S. 
von  Hazmburg  (J.  Amer.  Chem.  Soc.,  1026,  48, 
2383 — 2385 ;  cf.  A.,  1924,  ii,  40). — Methods  of 
demonstration  of  the  halogenoid  character  of  azido¬ 
carbondisulphide,  its  decomposition  with  production 
of  thiocyanogen,  and  its  instability  are  recorded. 

F.  G.  Willson. 

Constitution  of  mixed  magnesium  organic 
compounds.  A.  P.  Terentjev  (Z.  anorg.  Chem., 
1926,  158,  73 — 84). — Various  structural  formulas 
have  been  proposed  for  the  magnesium  organic 
complexes  (cf.  A.,  1905,  ii,  802 ;  1925,  i,  542,  1252), 
none  of  which  accounts  for  the  general  behaviour  of 
these  substances.  Determinations  of  the  mol.  wt.  of 
the  carefully  prepared  pure  substance  using  Riiber’s 
modification  of  Landsberger’s  apparatus  indicated 
(MgMeI)2.  From  this,  the  co-ordination  number  of 
magnesium  was  taken  to  bo  6  and  the  formula 
Mg[Me2MgI2,2Et20]  suggested.  This  formula  explains 
most  satisfactorily  the  behaviour  of  the  compound, 
c.g.,  the  conduction  of  an  electric  current  in  ethereal 
solution  with  liberation  of  magnesium  and  of  complex 
anions ;  inactivity  towards  metallic  sodium ;  absence 
of  iodine  ions,  etc.  The  mechanism  of  the  formation 
of  mixed  magnesium  organic  compounds  and  the 
action  of  halogens,  water,  alcohols,  amines,  carbon 
dioxide,  aldehydes,  and  ketones  is  discussed. 

M.  Carlton. 

Organocalcium  iodides.  H.  Gilman  and  F. 
Schulze  (J.  Amer.  Chem.  Soc.,  1920,  48,  2463 — 
2467). — Calcium  reacts  with  certain  primary  alkyl 
iodides  with  formation  of  calcium  alkyl  iodides.  The 
reaction  is  irregular,  requires  a  higher  concentration 
of  ethereal  iodine  as  catalyst  than  is  necessary  for 
the  Grignard  reaction,  and  often  commences  only 
after  a  considerable  induction  period.  The  yields  of 
calcium  alkyl  iodide  are  low,  on  account  of  a  side 
reaction  leading  to  the  coupling  of  two  alkyl  groups 
by  elimination  of  the  iodine  as  calcium  iodide.  The 
calcium  alkyl  iodides  are  soluble  in  ether  (cf.  Beck¬ 
mann,  A.,  1905,  i,  335),  the  solid  compound  deposited 
during  their  preparation  being  probably  the  di- 
etherate  of  calcium  iodide.  Thus  whilst  calcium 
ethyl  iodide  could  not  be  obtained,  the  reaction 
mixture  deposited  calcium  iodide  dietherate.  Treat¬ 
ment  of  ethereal  n-butyl  iodide  with  calcium  affords 
calcium  n-bulyl  iodide ,  identified  by  its  conversion, 
on  addition  of  a-naphthylcarbimide,  into  n-valer- 
a-naphthalide,  together  with  w-octanc.  Calcium 
n -octyl  iodide  was  obtained  analogously,  together  with 
hexadecane.  Calcium  phenyl  iodide  affords  benz- 
anilide  when  treated  with  phenylcarbimide,  but 
reacts  very  slowly  with  benzoyl  chloride. 

F.  G.  Willson. 

Inactive  1:3-  dimetliylc y  c  lop  entane .  G. 

Chavanne  (Bull.  Soc.  chirn.  Belg.,  1926,  35,  2S3— 
297). — p-Methvladipie  acid  is  converted  at  300°  in 
presence  of  manganese  dioxide  into  S-methylcyclo- 
penianone,  b.  p.  143-6— 143-9°/747  mm.,  semicarb- 
azone  (decomp.  188°A20),  which,  with  magnesium 


methyl  iodide,  affords  1  :  o-dimethylcyclopentanol, 
b.  p.  144-2—144-6°/766  mm.,  d\™  0-8941,  njf4  1-4444. 
Dehydration  of  the  alcohol  hy  p-toluenesulphonic 
acid  yields  dimethyleyefopentene,  b.  p.  92-8 — 93°/ 
760  mm.,  which  appears  to  be  a  mixture  of  the  two 
possible  isomerides ;  it  is  hydrogenated  in  acetic  acid 
solution  in  the  presence  of  platinum-black  to  1  :  3 -di- 
methylcyclopentane,  b.  p.  90-6 — 90-8°/760  mm.,  df 
0-7498,  1-4104,  which  appears  homogeneous.  It 

is  spontaneously  oxidisable  in  air  at  the  atmospheric 
temperature.  P.  V.  MoKie. 

Nitration  of  xylene  by  dilute  nitric  acid 
(d  1‘35 — 1-29)  in  presence  of  mercury.  E.  I. 
Orloff  (Bcr.,  1926,  59,  [B],  2114— 2116).— A  nitro- 
trihydroxybenzenedicarboxylic  acid  is  isolated  from 
the  products  of  the  reaction.  H.  Wren. 

Catalytic  condensation  of  acetone  at  hig-h 
temperatures  and  pressures.  W.  Ipatiev  and 
A.  D.  Petrov  (Bcr.,  1926,  59,  [B],  2035—2038).— 
Acetone  at  300 — 500°  and  a  maximal  pressure  of 
200  atm.  in  the  presence  of  aluminium  oxide,  zinc 
chloride,  zinc  dust,  or  calcium  oxide  affords  mainly 
mesitylene  in  yield  considerably  greater  than  that 
obtained  from  acetone  and  sulphuric  acid.  Consider¬ 
able  amounts  of  other  hydrocarbons  of  the  aromatic 
and  terpene  series  (C  8S-36 — 88-60%;  H  11-67 — 
11-51%)  are  also  produced.  Mesityl  oxide  is  formed 
in  slight  amount.  The  production  of  phorone  or 
hexamethylbenzeno  could  not  be  detected,  but  iso- 
phorone  is  possibly  formed.  H.  Wren. 

Sulphonation-  of  inorganic  and  organic  com¬ 
pounds.  P.  Baumcarten  (Ber.,  1926,  59,  [B], 
1976 — 1983). — 1-Pyridiniumsulphonic  acid  (this  voh, 
844)  is  applicable  as  a  sulphonating  agent  to  all 
inorganic  and  organic  compounds  from  which  sulph- 
onic  acids  can  be  obtained  by  other  methods.  It 
may  be  used  in  aqueous  medium,  by  simple  mixture, 
or  by  fusion  of  the  components  at  a  suitable  tem¬ 
perature.  In  the  presence  of  water,  the  temperature 
cannot  be  raised  much  above  that  of  the  atmosphere. 
The  yields  arc  generally  70 — S0%,  sometimes 
quantitative.  Ammonia  in  aqueous  solution  at  10° 
is  transformed  into  sulphamic  acid;  this  conversion 
is  also  effected  by  anhydrotrimethylsulphamic  and 
anhydrophenyldimethylsulphamic  acids.  Hydrazine 
affords  the  corresponding  monosulphonic  acid. 
Sodium  hydrogen  sulphide  yields  sodium  thio¬ 
sulphate,  2NaSH-f  C -H5NSO3 = Na2S203 +H2S + 
G-HjN,  whilst  ammonium  fluoride  gives  ammonium 
fluorosulphonate,  NH4E-j-C5H5NS03= (NH4)OsSF + 
C5H5N.  Primary  and  secondary  amines  afford  the 
ammonium  salts  of  the  corresponding  sulphamic  acids. 
Aniline  in  aqueous  suspension  yields  aniline  plienyl- 
sulphamate,  whereas  at  170°  aniline  sulphanilate  is 
produced.  Tertiary  aliphatic  amines  replace  pyridine, 
NR3  C5H5NSO, = R  3NS  03 + G5H-N,  with  formation 
of  anhydrotrialkylsulphamic  acids  (cf.  A.,  1924,  i, 
S39).  Alcohols  and  phenols  react  according  to  the 
scheme  R3N-0-S0,,+R-0H=R3NH-0-S0,-0R,  whilst 
I _ I 

at  more  elevated  temperatures  nuclear  substitution 
occurs  in  the  case  of  phenols.  Hydrocarbons  are 
sulphonated  when  heated,  naphthalene  yielding 
mainly  the  x-sulphonic  acid  with  a  little  [3-acid. 
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Pyridinium  ethyl  sulphate,  m.  p.  107°  after  softening, 
is  described.  H.  Wren. 

Hydrolysis  of  salts  of  aromatic  sulphonic 
acids  at  high  temperatures  and  pressures.  W. 
Ipatiev  and  A.  Petrov  (Ber.,  192C,  59,  [2?],  1737 — 
1741). — The  action  of  water  in  tho  presence  of 
aluminium  hydroxide  on  the  salts  of  plienol-o-  and 
-p- sulphonic  acid,  cresol-o-  and  -p-sulphonic  acid, 
benzene-,  toluene-,  and  xylcne-sulphonic  acids, 
benzene-m-disulphonic  acid,  naphthalene- p-sulphonic 
acid,  a-naphthol-4-sulphonic  acid,  naphtliionic  acid, 
sulphanilic  acid,  chloro-  and  bromo-benzenesulphonic 
acids  gives  phenols  or  hydrocarbons.  Reaction  con¬ 
sists  in  primary  hydrolysis  of  the  salts  (accelerated 
by  aluminium  hydroxide)  to  free  sulphonic  acid  and 
alkali  hydroxide  followed  by  decomposition  of  tho 
acid  into  phenol  or  hydrocarbon  and  sulphuric  acid. 
The  temperature  of  incipient  hydrolysis  of  the  salts 
is  considerably  higher  than  that  of  the  corresponding 
free  acids  and  varies  greatly  from  case  to  case,  thus 
affording  a  better  opportunity  for  “  fractional  hydro¬ 
lysis  ”  than  is  givon  by  the  acids.  H.  Wren. 

Space  formula  of  diphenyl.  R.  J.  W.  Le 
Fevre  and  E.  E.  Turner  (J.C.S.,  1926,  2476 — 2484). 

- — -The  condensation  of  monophthalyl-,  carbonyl-,  and 
thiocarbonyl- benzidines  with  benzaldehyde  and 
salicylaldehydc,  yielding  benzylidene  and  salicylidenc 
derivatives,  and  the  formation  of  sulphates  of  each 
of  these  substances,  when  they  are  dissolved  in  con¬ 
centrated  sulphuric  acid  and  precipitated  by  water, 
indicates  that  these  compounds  arc  correctly  repre¬ 
sented  by  the  structure  NH2<^~~\ — \NX  (X— 

CflH4;C202;  CO;  CS),  although  the  carbonyl  deriv¬ 
ative  may  have  the  formula 

(NHa’CgHpCfiHpNHJjiCO.  Further  proof  of  an 
unsubstituted  amino-group  present  in  the  molecule 
is  afforded  by  the  normal  diazotisation  of  the  mono¬ 
phthalyl-  and  thiocarbonyl-benzidines,  and  tho  con¬ 
densation  of  the  latter  compound  with  phenol  and 
aniline,  giving  phenyl  i'-aminodiphenylylthiocarbamate 
and  M -aminodiphcnylylphenylthiocarbamidc,  indicates 
the  thiocarbimide  structure.  .  The  space  formula  of 
diphenyl  (Kaufler,  A.,  1907,  i,  307,  794)  is  discussed 
in  view  of  this  and  other  recent  work  (cf.  Christie  and 
Kenner,  J.C.S.,  1922,  121,  614).  H.  Burton. 

Alternating  effect  in  carbon  chains.  IX. 
Directive  influence  of  groups  of  form  -CRR'-N02 
in  aromatic  substitution.  J.  W.  Baker,  and  C.  K. 
Ingold  (J.C.S.,  1926,  2462— 2475).— The  nitration 
of  (a)  phenylnitromethane,  (6)  phonylbromocyano- 
nitromethane,  (c)  (3-phenyl-  (3-nitropropane,  (d)  a- 
phcnyl-a-bromo-a-nitroethane,  and  (e)  phenyldi- 
bromonitromethane  gives  the  following  percentages 
of  mononitro-derivatives,  determined  by  oxidation  of 
the  nitro-compounds  to  the  nitrobenzoic  acids,  with 
subsequent  separation  of  the  isomeridos  or  analysis 
of  the  mixture:  (a)  48 — 50%  meta,  14%  para-, 
(b)  47 — 52%  meta,  14%  para ;  (c)  27 — 29%  meta, 
37%  para;  ( d )  38 — 40%  meta,  25%  para;  (e)  79 — 
84%  meta,  6%  para.  The  amounts  of  mefa-substitu- 
tion  products  formed  are  in  agreement  with  the 
dipolar  structures  of  phenylnitromethane  derivatives, 


considered  in  the  light  of  the  theory  previously  pro¬ 
posed  (Ingold  and  Ingold,  this  vol.,  833). 

H.  Burton. 

Reactivity  of  meso-substituted  anthracenes. 
III.  J.  W.  Cook  (J.C.S.,  1926,  2160— 2171).— The 
diminution  in  the  capacity  of  an  anthracene  deriv¬ 
ative  to  enter  into  reactions  of  9  :  10-addition,  due 
to  the  introduction  of  an  unsaturated  meso-sub- 
stituent  (this  vol.,  83S),  is  removed  ■when  this  sub¬ 
stituent  is  saturated.  Reduction  of  benzylidene- 
anthrone  (prepared  from  anthrone  and  benzaldehyde) 
with  zinc  and  acetic  anhydride  yields  9 -benzyl- 
anthranyl-10-acetate,  m.  p.  210 — 211°,  whilst  with 
zinc  and  ammonia  the  product  is  10-hyclroxy-9- 
benzyl-9  :  10-dihydroaiithracene,  which  is  converted 
by  acetic  acid  into  9-benzylanthracene,  m.  p.  133°. 
With  1  mol.  of  bromine,  9-benzylanthracene  gives 
10 -bi'omo-d -benzylanthracene,  m.  p.  144°,  but  excess 
leads  to  9  :  10-dibromoanthracene,  whence  it  is  con¬ 
cluded  that  bromination  is  preceded  by  addition. 
Bromobenzylanthracene  and  bromine  give  10-bromo- 
i) -benzylanthracene  ietrabromide,  m.  p.  192°  (decomp.) 
[also  127°  (decomp.)],  which  is  converted  by  alcoholic 
potassium  hydroxide  into  2:3:  lQ-tribromo-9-benzyl- 
anthracene,  m.  p.  206 — -207°  (oxidisable  to  2  : 3-di- 
bromoanthraquinone).  Pyridine  perbromide  in  pyr¬ 
idine  solution  converts  bcnzylanthracene  into 
Q-benzyl-Q  :  10-dihydroanthraquinyl-D  :  10 -dipyridinium 
dibromide,  in.  p.  138 — 140°,  which  with  acid  or  alkaline 
reagents  passes  into  9-benzylanthranyl-10-pyridinium 
bromide,  m.  p.  226°.  9-Phenylanthracene  and 
pyridine  perbromide  yield  10-bromo-d-phenylanthra- 
c.ene,  m.  p.  154 — 155°.  The  action  of  chlorine  on 

9- benzylanthracene  results  in  IQ -chloro-Q -benzyl- 
anthracene,  m.  p.  127 — 128°,  which  is  also  formed, 
together  with  9  : 10-dichloroanthracene,  by  the  use  of 
sulphuryl  chloride.  With  nitric  acid  in  the  presence 
of  acetic  acid,  bcnzylanthracene  yields  10 -nitro- 
$-hydroxy-9-benzyl-9  : 10 -dihydroanthracene,  m.  p.  160° 
(decomp.),  which  is  changed  by  mineral  acids  into 

10 - nitro-9-benzylanthracene,  m.  p.  178 — 180°,  also 

obtained  by  addition  of  nitrogen  dioxide  to  bcnzyl¬ 
anthracene,  followed  by  treatment  with  pyridine. 
Benzylanthracene  is  reduced  by  sodium  and 
amyl  alcohol  to  9-benzyl-9  :  10-dihydroanthracene. 
lQ-Benzylanthraphenone,  m.  p.  237°  (prepared  by 
interaction  of  benzylanthracene,  benzoic  anhydride, 
and  aluminium  chloride),  and  10-phenylanthraquinone 
are  with  difficulty  reduced  to  ld-benzyl-9 :  10-di- 
hydroanthraphenone,  m.  p.  171 — 172°,  and  10 -phenyl - 
9  :  1 0 - d ihydroanthrapheno ne,  m.  p.  165°,  respectively, 
but  are  both  more  readily  hydrolysed  than  is  benzoyl - 
anthraphenone.  Benzylideneanthrone  dibromide, 
when  treated  with  silver  oxide,  gives  a  compound, 
C21H1402,  m.  p.  133 — 134°  {acetyl  derivative,  m.  p. 
140 — 141°).  F.  M.  Hamer. 

Acetylation  of  aniline  and  the  toluidines  in 
anhydrous  glycerol.  I.  Gasopoulos  (Ber.,  1926 
59,  [B],  2187). — Acetanilide  is  obtained  in  86-8% 
yield  when  a  mixture  of  aniline  (1  part),  glacial  acetic 
acid  (2  parts),  and  anhydrous  glycerol  (|  part)  is 
heated  under  a  reflux  condenser  during  2b  hrs.  Aceto- 
o-,  -in-,  and  -p-toluidide  are  prepared  similarly. 

H.  Wren. 
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Acetoacetanilide.  H.  Pfeiffer  (J.  pr.  Chem., 
1926,  [ii],  114,  56). — Acetoacetanilide  is  prepared 
(yield  74—77%  of  theory)  by  heating  ethyl  aceto- 
acetate  (20  g.)  and  aniline  (SO  g.)  as  rapidly  as  possible 
to  15S — 160°  and  distilling  off  the  alcohol  formed  at 
this  temperature.  R.  W.  West. 

Reaction  between  thionylaniline  and  organo- 
magnesium  halides.  H.  Gilman  and  H.  L. 
Morris  (J.  Amer.  Chem.  Soc.,  1926,  48,  2399 — 
2404). — Condensation  of  thionylaniline  with  mag¬ 
nesium  phenyl  bromide  affords  benzenesulphinanilide, 
m.  p.  115°  (cf.  von  Braun  and  Kaiser,  A.,  1923,  i, 
316;  Sonn  and  Schmidt,  ibid.,  1924,  i,  11S1).  When 
kept  in  moist  or  anhydrous  ether  or  benzene  solution, 
or  a  mixture  of  the  two,  benzenesulphinanilide  is 
oxidised  to  aniline  benzencsulphonate.  Thionyl¬ 
aniline  and  magnesiump-tolyl  bromide  react  similarly : 
the  p-toluencsulphinanilide  was  not  isolated,  but 
allowed  to  transform,  as  above,  into  aniline  p-toluene- 
sulphonate.  Magnesium  ?i-butyl  bromide  affords 
similarly  aniline  w-butylsvlphonate,  m.  p.  159°,  whilst 
magnesium  benzyl  chloride  yields  toluene-co-sulphin- 
anilide,  which  is  similarly  transformed  into  aniline 
tohiene-a>-sulp>honate,  m.  p.  230 — 235°.  Magnesium 
cycZohexyl  bromide  yields,  in  the  same  way,  aniline 
cyclohexylsidphoriate,  m.  p.  214°.  F.  G.  Willson. 

Catalytic  action  of  Japanese  acid  earth.  I. 
Action  on  a  mixture  of  aniline  and  methyl 
alcohol.  H.  Inotje  (Bull.  Chem.  Soc.  Japan,  1926, 
1,  157 — 162). — The  formation  of  mono-  and  di- 
methylaniline  when  a  mixture  of  aniline  and  methyl 
alcohol  is  passed  at  400°  over  pure  silica  (cf.  Brown 
and  Reid,  A.,  1924,  i,  11S2)  or  alumina  (Mailhe,  ibid., 
1918,  i,  217)  is  confirmed.  The  same  products  are 
obtained  at  250°  when  an  impure  silica  containing 
ferric  oxide,  or  Japanese  acid  earth,  is  used  as  a 
catalyst.  At  350°,  the  product  consists  mainly  of 
p-toluidine,  which  is  also  formed  under  these  con¬ 
ditions  from  methylaniline,  whilst  dimethylaniline  is 
partly  converted  into  methyl-p-toluidine. 

H.  E.  F.  Notton. 

Urethanes.  Preparation  of  various  sub¬ 
stituted  urethanes.  S.  Basterfield,  E.  L.  Woods, 
and  H.  N.  Wright  (J.  Amer.  Chem.  Soc.,  1926,  48, 
2371 — 2375;  cf.  this  vol.,  113S). — Plienylacetyl- 
urethane,  CH2PlrC0-NH-C02Et,  m.  p.  113°,  is 
obtained  by  condensing  urethane  with  phenylacetyl 
chloride  in  boiling  benzene.  The  formation  of 
p-acetylphcnylurethane  (p-carbethoxyaminoaceto- 
phenone)  from  p-aminoacetophenone  and  ethyl  chloro- 
formate  in  ether-alcohol  solution  in  presence  of 
potassium  hydroxide  (cf.  Nijk,  A.,  1921,  i,  23)  is  not 
confirmed,  but  this  compound  is  obtained  by  the 
gradual  addition  of  ethyl  chloroformate  to  ethereal 
p-aminoacetophenone  in  presence  of  aqueous  potass¬ 
ium  hydroxide,  or  by  heating  together  p-amino¬ 
acetophenone  and  ethyl  chloroformate.  Benzyl- 
urethane,  m.  p.  44°,  p-bromophenylur ethane,  m.  p.  85°, 
and  p-iodophenylurethane,  m.  p.  116°,  obtained  from 
ethyl  chloroformate  and  the  appropriate  amines,  are 
described.  Malonyldiphenyldiur ethane,  m.  p.  123 — 
124°,  is  obtained  by  heating  malonyl  chloride  with 
phenylurethane  at  50 — 60°  for  about  a  week.  Benzyl- 
urethane  affords  similarly,  but  more  readily,  malonyl- 


dibenzyldiur ethane,  m.  p.  75°.  Treatment  of  ethereal 
diphenylguanidine  with  malonyl  chloride  in  presence 
of  aqueous  potassium  hydroxide  affords  2 -imino- 
1  :  Z-diplienylbarbituric  acid,  m.  p.  148°.  Diphenyl- 
ethylenediamine,  ethyl  chloroformate,  and  aqueous 
potassium  hydroxide  yield  diphanylethylenediurelhane., 
m.  p.  88°.  Condensation  of  ethyl isoearbamide  with 
?!-butyl  chloroformate  yields  \\ -butyl  O-ethylallo- 
phanate,  NH:C(0Et)-NH-C02C.1H9,  m.  p.  77°.  Acetyl- 
phenylurethane  has  a  narcotic  action,  but  its  above 
isomerides  are  practically  inert.  m-Butyl  0-ethyl- 
allophanatc  is  also  practically  inactive  pharmacologic¬ 
ally,  in  contrast  to  the  corresponding  ethyl  ester. 

F  G.  Willson. 

Interaction  of  cbloroacetyl  chloride  and 
aceto-m-toluidide.  F.  Richter  (Arch.  Pharm., 
1926,  264,  447 — 448). — Kunckell’s  conclusion  (A., 
1911,  i,  990)  that  when  aceto-m-toluidide  is  treated 
with  ehloroacetyl  chloride  in  presence  of  aluminium 
chloride,  5-acetamido-m-tolyl  chloromethyl  ketone  is 
formed  is  shown  to  be  unsound.  A  direct  comparison 
of  the  5-amino-o-toluic  acid  (m.  p.  165°)  of  Jacobsen 
(cf.  Gabriel  and  Thieme,  ibid.,  1919,  i,  398)  with  that 
of  the  same  m.  p.  obtained,  on  oxidising  his  product, 
by  Kunckcll,  is  desirable.  W.  A.  Silvester. 

Modification  of  the  Gabriel  synthesis  of 
amines.  H.  R.  Ing  and  R.  H.  F.  Manske  (J.C.S., 
1926,  2348 — 2351). — Alkylphthalimides  are  obtained 
by  heating  phthalimide  with  alkyl  halides  and 
potassium  carbonate  at  180—200°.  The  preparation 
of  benzylphthalimide,  m.  p.  116°,  from  benzyl 
chloride,  of  y-bromopropylphthalimicle,  m.  p.  72° 
(together  with  ay-diphthalimidopropane,  m.  p.  197°), 
from  trimethylene  dibromide,  and  of  (3- phenylethyl - 
phthalimide,  m.  p.  131 — 132°,  from  phenylethyl 
bromide  is  described.  cycZoHexyl  bromide  and 
potassium  phthalimide,  however,  give  cycZohexene 
and  phthalimide.  The  usual  difficulty  of  hydrolysing 
alkylphthalimides  is  circumvented  by  condensing  the 
alkylphthalimide  with  hydrazine  hydrate,  the  pro¬ 
duct  formed  being  readily  and  nearly  quantitatively 
hydrolysed  by  acid  to  phthalylhydrazide  and  the 
primary  alkylamine.  In  this  manner  were  prepared  : 
benzylamine,  b.  p.  185 — 187°,  o-,  m-,  and  p-nitro- 
benzylamine,  [3-phenylethylamine,  b.  p.  200 — 205°, 
ethylenediamine,  trimethylenediamine,  b.  p.  134 — 
136°.  The  hydrochlorides  of  o-,  m-,  and  p-nitro- 
benzylamine  melt  at  248°,  220°,  and  250°,  respectively, 
whilst  the  nitrates  of  m-  and  p-nitrobenzylamine 
melt  at  181 — 182°  and  218°,  respectively  (cf.  Holmes 
and  Ingold,  A.,  1925,  i,  1142).  J.  H.  S.  Davies. 

Nature  of  the  alternating  effect  in  carbon 
chains.  VIII.  Nitration  of  some  benzylamine 
derivatives  with  special  reference  to  the  respect¬ 
ive  roles  of  the  ions,  salts,  and  bases.  F.  R. 
Goss,  C.  K.  Ingold,  and  I.  S.  Wilson  (J.C.S.,  1926, 
2440 — 2462). — A  quantitative  study  of  the  nitration 
of  the  following  benzylamine  derivatives  and  a 
discussion  from  the  point  of  view  indicated  in  the 
title  lead  to  the  conclusion  that  benzylammonium 
ions  substitute  almost  wholly  in  the  7>i -position,  that 
undissociated  salts  substitute  largely  in  the  m-position, 
whilst  free  bases  yield  op-products.  The  amounts  of 
the  isomerides  produced  are  ascertained  by  fractional 
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separation  of  the  mixture  before  or  after  oxidation 
to  the  corresponding  nitrobenzoie  acid,  and  the 
ratio  of  m-  to  op-derivatives  by  means  of  Francis 
and  Hill’s  bromide-bromate  method  of  bromination 
after  the  reduction  of  the  nitro-groups  (A.,  1925, 
ii,  163).  In  the  case  of  benzylamine,  the  proportions 
arc:  ortho,  8%;  meta,  49%;  'para,  43%.  The 
percentage  of  m-nitro-derivatives  is  appended  to  the 
name  of  the  product  nitrated  :  benzyllriethylammonium 
picrate,  m.  p.  124°  (85%);  dibenzylamine  (76%); 
tribenzylamine  (53%);  dibenzylmethylamine  (58%); 
benzyldimethylamine  (58%) ;  benzyldiethylamine 
(51%);  acetobenzylamide  (7%) ;  acetobenzylmethyl- 
amide  (8%);  acetodibenzylamide  (25%);  succin- 
benzylimide  (1%);  diacetylbenzylamine  (small); 
benzylmetliylamine  (69%).  m-Nilrobenzyltriethyl- 
ammonium  picrate,  m.  p.  149°,  p-ndro-isomeride,  m.  p. 
155°;  m-  and  p-nitrobenzylamine,  jh crates,  m.  p. 
197°  and  194°,  hydrochlorides,  m.  p.  225°  and  256° 
(decomp.),  nitrates,  m.  p.  187°  and  214°  (dccomp.) ; 
aceto-ro-  and  -p-nitrobenzylamides,  m.  p.  107°  and 
133°,  respectively ;  mm'm ” -trinitrotribmzylamine,  m.  p. 
163°;  m-nitrobenzyldimethylamine,  b.  p.  195°/18  mm., 
p-nitro-isomeride,  b.  p.  146 — 148°/18  mm. ;  aceto-p- 
nitrobenzylmethylamide,  m.  p.  83°;  aceto-pp'-di- 
nitrodibenzylamide,  m.  p.  185°;  succinbenzylimide, 
m.  p.  103°,  p-nitro-derivative,  m.  p.  153°,  and  dibenzyl - 
dimethylammonium  picrate,  m.  p.  146°,  are  also  pre¬ 
pared  and  characterised.  J.  S.  H.  Davies. 

Hydrindene.  ■  III.  W.  Borsche  and  A.  Boden- 
stein  (Ber.,  1926,  59,  [J3],  1909 — 1915 ;  cf.  Borsche 
and  John,  A.,  1924,  i,  723). — 4-Nitro-5-aeetylhydr- 
indene  has  m.  p.  82°.  4-Nitro-5-acetylhydrindene- 
oxime,  m.  p.  171°,  is  converted  by  phosphorus  penta- 
chloride  into  4-nitro-5-acetamidohydrindene,  m.  p. 
108°,  which  is  more  conveniently  prepared  by  direct 
nitration  of  5-acetamidohydrindene.  i-Nitro-o- 
aminohydrindene,  m.  p.  128 — 129°,  and  its  benzoyl 
derivative,  m.  p.  125 — 126°,  are  described;  the  former 
substance  is  converted  by  reduction  and  subsequent 
treatment  with  benzil  into  the  compound, 

oh,<ch’>°‘H!<nS’  "•  >’•  *62;  iNitro-5- 

aminohydrindene  is  deaminated  to  4-nilrohydrindene, 
b.  p.  145 — 146°/16  mm.,  m.  p.  40°,  which  is  reduced 
to  ^-aminohydrindene.,  b.  p.  130 — 131°/16  mm.,  m.  p. 
about  9°  ( acetyl  derivative,  m.  p.  40 — 41°;  benzoyl 
compound,  m.  p.  136° ;  ‘k'-hydrindeneazo-fi-naphthol, 
m.  p.  148°).  5-Acetamidohydrindene  is  smoothly 
brominated  in  glacial  acetic  acid  solution  to  Q-bromo- 
5-acetamidohydrindene,  m.  p.  143°,  which  is  hydro¬ 
lysed  to  Q-bromo-5-aminohydrindene,  m.  p.  43°  ( hydro¬ 
chloride,  m.  p.  214°).  Deamination  of  the  base 
affords  5-bromohydrindene,  b.  p.  113 — 114°/16  mm., 
m.  p.  —7°,  also  prepared  from  5-aminohydrindene. 
5-BromoA  :  6 -din Urohydr hide ne,  m.  p.  128°,  and 
4  : 6-dinitro-5-methoxyhydrindeiie,  m.  p.  72°,  are 
described.  5-Bromohydrindene  reacts  with  difficulty 
with  magnesium  and  the  product  is  converted  by 
carbon  dioxide  into  hydrindene-5-carboxylic  acid. 
4  :  6-ZK6  romo-5  -aminohydr  in  dene,  m.  p.  70°,  prepared 
by  bromination  of  the  base  in  chloroform,  yields  the 
corresponding  acetyl  derivative,  m.  p.  168 — 169°, 
and  4 :  6-dibromohydrindene,  b.  p.  148°/15  mm. 

4c  • 


5  :  7 -DibromoA  :  6-dinitrohydrindene,  m.  p.  143°,  is 
described. 

6-Acetyl- 1 :  2:3:  4-tetrahydronaphthalene  is  con¬ 
verted  by  cautious  nitration  into  5-nilro-6-acetyl- 
1:2:3:  i-tetrahydrona-phthalene,  m.  p.  145°;  the 
corresponding  oxime,  m.  p.  161°,  is  converted  by  the 
Beckmann  transformation  into  5-nitro-6-acetamido- 
1:2:3:  4-tetrahydronaphthalene. 

6-Bromo-l  :  2  :  3  :  4-tetrahydronaphthalene  could 
not  be  caused  to  react  with  magnesium.  The  corre¬ 
sponding  5-bromo-compound  reacts  readily,  the 
product  being  converted  by  carbon  dioxide  into 
1:2:3:  4-tetrahydronaphthalcnc-5-carboxylic  acid. 

H.  Wren. 

B enzhy dryl arnin e  from  benzophenoneoxime. 
C.  D.  Herd  (J.  Amer.  Chem.  Soc.,  1926,  48,  2484 — 
2485 ;  cf.  Billon,  this  vol.,  405). — Attention  is  directed 
to  earlier  accounts  of  this  preparation  (Noyes,  A., 
1894,  i,  65;  Konovalov,  ibid.,  1901,  i,  281;  Jones 
and  Hurd,  ibid.,  1922,  i,  248).  F.  G.  Willson. 

s-Diphenyldimethyl-p-phenylenediarnine  and 
the  colour  of  mono-salts  and  di-salts  of  holo- 
quinonic  compounds.  J.  Piccard  (J.  Amer. 
Chem.  Soc.,  1926,  48,  2355 — 2358 ;  cf.  this  vol.,  1079). 
— s-Dipdienyldmiethyl-p-plienylenediamine,  m.  p.  147 — 
151°,  is  best  prepared  by  treating  s-diphenyl-p- 
phenylenediamine  with  methyl  sulphate.  It  can 
also  be  obtained  by  heating  together  p-di-iodobenzenc, 
methylaniline,  potassium  carbonate,  nitrobenzene, 
and  copper  powder,  or  quinol,  methylaniline,  calcium 
chloride,  and  zinc  chloride  (cf.  Calm,  A.,  1884,  591). 
s-Diphenyldimethylbenzidine  (cf.  Wieland,  ibid.,  1919, 
i,  355)  was  synthesised  by  methylating  5-diphenyl- 
benzidine,  and  from  pp'-di-iododiphenyl  and  methyl¬ 
aniline.  The  holoquinonic  salts  of  these  tetra-sub- 
stituted  derivatives  (obtained  on  oxidation  of  the 
bases)  can  only  be  di-salts,  and  the  paleness  of  their 
colours,  as  compared  with  those  of  the  mono-salts 
of  the  corresponding  disubstituted  derivatives,  is  in 
accordance  with  previous  observations  (cf.  Piccard, 
Helv.  Chim.  Acta,  1924,  7,  790). 

F.  G.  Willson. 

Diphenyl  series.  II.  Nitration  of  diphthalyl- 
benzidine.  H.  H.  Hodgson  (J.C.S.,  1926,  2384— 
2386). — The  isolation  of  4  :  4'-di-iodo-3  :  5'-dinitro- 
diphenyl,  m.  p.  252°,  from  the  nitration  products  of 
diphthalylbenzidine  after  hydrolysis  and  application 
of  the  Sandmeyer  reaction,  shows  that  in  addition  to 
2  :  3'-  and  2  :  2'-dinitrobenzidine  and  a  mononitro- 
benzidine,  3 : 5'-dinitrobenzidine  is  formed  in  the 
nitration  of  diphthalylbenzidine  (cf.  Cain  and  others, 
J.C.S.,  1912,  101,  2298;  Brady  and  McHugh,  ibid., 
1923,  123,  2047;  Le  Fevre  and  Turner,  this  vol., 
946).  The  following  compounds  are  described  : 
4  :  4:' -di-iodo-Z-nitrodiphenyl,  m.  p.  156°,  from  2-nitro- 
benzidine;  4  :  4'-di-iodo-2  :  3'-dinitrodiphenyl,  m.  p. 
156 — 157°  (Cain,  loc.  cit.,  gives  m.  p.  151 — 152°),  by 
nitrating  the  2-nitro-compound  ;  4  :  4' -di-iodo-2  :  2'- 
dinitrodiphenyl,  m.  p.  188°,  from  2  :  2'-dinitrobenz- 
idine.  J.  S.  H.  Davies. 

Reaction  between  azobenzene  hydrochloride 
and  phenol.  R.  Pemmerer  and  M.  Dally  (Ber., 
1926,  59,  [B],  2175 — 2181). — p-Amino-p'-hydroxy- 
diphenyl,  m.  p.  267°,  is  obtained  in.  very  poor  yield 
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when  a  solution  of  azobenzenc  in  an  excess  of  phenol 
is  saturated  with  hydrogen  chloride  in  the  presence 
of  zinc  chloride  at  a  temperature  not  exceeding  40°. 
The  compound  is  also  prepared  from  benzidine. 
The  diacetyl  derivative,  m.  p.  219°,  triacetyl  compound, 
m.  p.  139°,  and  benzylidene  derivative,  m.  p.  203°, 
are  described.  At  higher  temperatures,  azines  of 
the  induline  type  appear  to  be  produced.  These 
compounds  are  also  obtained  when  a  solution  of  azo¬ 
benzene  in  phenol  saturated  with  hydrogen  chloride 
is  heated  in  a  sealed  tube  at  180 — 200°.  Since 
oxygen-free  induline  bases  are  produced,  the  phenol 
appears  to  play  the  part  of  solvent  or,  possibly, 
catalyst.  An  induline  soluble  in  dilute  hydrochloric 
acid  and  a  spirit-soluble  induline  have  been  isolated, 
but  not  completely  identified.  BL  Wren. 

Irreversible  reduction  of  organic  compounds. 
III.  Reduction  of  azo-dyes.  J.  B.  Conant  and 
M.  F.  Pratt  (J.  Amer.  Chem.  Soc.,  1926,  48,  2468 — 
2484;  cf.  this  vol.,  616). — The  normal  reduction 
potentials  of  the  system  azobenzenedisulphonate— 
hydrazobenzenedisulphonate  and  of  two  analogous 
azo-hydrazo-systems  have  been  measured  in  0-2IV- 
hydrochloric  acid  at  25°,  and  the  reversibility  of  these 
systems  has  thereby  been  demonstrated.  The  rate 
of  irreversible  reduction  of  certain  azo-dyes  has  been 
found  to  bo  essentially  independent  of  the  dilution, 
indicating  that  this  rate  appertains  to  a  unimolecular 
reaction.  It  is  suggested  that  the  hydrazo-deriv- 
ative  first  formed  reversibly  from  a  hydroxyazo- 
compound  (R-NiN-R'-OII)  is  reduced  slowly  and 
irreversibly  to  a  quinoneimine,  which  then  undergoes 
further  reduction,  either  reversibly  or  irreversibly, 
to  the  corresponding  aminophcnol,  the  second  of 
these  reductions,  a  unimolecular  reaction,  controlling 
the  rate  of  the  total  reduction.  The  apparent  reduc¬ 
tion  potentials  of  27  hydroxyazo-dyes  in  0-2A'-hydro- 
chloric  acid  at  23°  are  recorded.  The  structure  of 
the  nucleus  bearing  the  hydroxyl  group  appears  to 
have  the  chief  influence  on  this  value,  and  the  com¬ 
pounds  examined  fall  into  four  classes  :  (I),  reduction 
potential  0435 — 0-410,  p-hydroxyazo-compounds 
with  a  substituent  other  than  hydroxyl  or  sulphonic 
groups,  ortho  or  meta  to  the  azo-group,  and  o-hydroxy- 
azo-compounds  with  a  similar  substituent  meta  to 
the  azo-group  (the  substituent  in  all  cases  being  in 
the  same  nucleus  as  the  hydroxyl  group) ;  (II), 

potential  0-400 — 0-385,  2  :  4-dihydroxyazo-com- 
pounds,  and  4-hydroxyazo-2-sulphonic  acids;  (III), 
potential  0-360—0-315,  a-  or  fl-azonaphthols,  and 
their  sulphonic  acids;  and  (IV),  potential  0-300 — 
0-305, 2:4:  6-trihydroxyazo-compounds.  The  reduc¬ 
tion  of  o-  and  p-hydroxyazo-compounds  involves 
complete  fission  of  the  molecule  in  all  cases,  and  the 
rate  of  reduction  is  a  function  of  the  potential  of  the 
reducing  agent,  and  not  of  its  specific  nature.  Equa¬ 
tions  are  derived  by  means  of  which  certain  relative 
rates  of  reduction  with  two  reagents,  in  agreement 
with  experimental  values,  are  calculated. 

F.  G.  Willson. 

Optically  active  diazo  -  compounds.  III. 
Crystalline,  alicyclic  diazo-ester.  F.  E.  Kendall 
and  W.  A.  Noyes  (J.  Amer.  Chem.  Soc.,  1926,  48, 
2404 — 2412;  cf.  A.,  1922,  i,  924). — When  ethereal 


nitroso-cis-aminocamphonanic  anhydride  is  treated 
with  methyl-alcoholic  sodium  methoxide  at  —20°, 
it  yields  methyl  cia-diazocamphonanate,  rouge-red, 
m.  p.  30°  (rapidly  heated),  [a]D  +420°  in  ether. 
This  decomposes  at  10°,  with  evolution  of  nitrogen 
and  formation  of  the  bishydrazone  of  methyl  cam- 
phonanatc  (90%)  (cf.  Noyes  and  Tavcau,  A.,  1904, 
i,  807)  and  unsaturated,  nitrogen-free  products  (10%). 
When  methyl  fra??s-aminocamphonanate  is  treated 
with  carbonyl  chloride  in  toluene,  it  affords  the 
corresponding  disubstituted  carbamide,  m.  p.  305°, 
which  is  also  obtained  by  the  action  of  nitrous  acid 
on  the  corresponding  monosubstituted  derivative. 
Treatment  of  the  disubstituted  carbamide  with 
nitrous  anhydride  in  ether,  followed  by  decomposition 
with  sodium  methoxide,  affords  methyl  trans-diazo- 
camphonanate,  [a]D  +348°  to  430°  in  ether.  The 
rotatory  dispersion  of  the  diazo-compound  agrees 
closely  with  that  calculated  from  Drude’s  equation. 
The  results  do  not  establish  conclusively  the  asym¬ 
metry  of  the  carbon  atom  bearing  the  chazo-group. 

F.  G.  Willson. 

Alkaline  hydrolysis  of  esters  in  aqueous- 
alcoholic  solution.  I  Interaction  of  phenoxides 
and  aliphatic  esters  in  alcoholic  solution.  E.  S. 
Gyngell  (J.C.S.,  1926,  2484 — 2491). — The  course  of 
the  interaction  of  potassium  phenoxide  and  ethyl 
acetate,  methyl  and  ethyl  oxalates,  and  malonic, 
succinic,  and  dimethylmalonic  esters  in  absolute 
alcohol  has  been  examined  by  an  acidimetric  method. 
Normally  the  reaction  does  not  proceed  to  completion, 
nor  according  to  the  equation  Ph-OK+Me-C02Et — >- 
Ph-0-Et+Me-C02K,  and  the  usual  bimolecular  law 
is  not  obeyed.  Neither  phenetole  nor  ether  was 
formed  from  ethyl  acetate,  but  anisole  and  phenetole 
were  produced  in  quantity  from  methyl  and  ethyl 
oxalates.  The  equilibrium  reaction  proceeds  not  as 
the  result  of  “  alcoholysis  ”  of  the  phenoxide,  but  as 
a  result  of  the  hydrolysis  of  the  phenoxide  by  traces 
of  water  present  in,  or  added  to,  the  solution.  A 
satisfactory  mathematical  expression  for  the  reaction 
is  developed.  J.  S.  H.  Davies. 

Compound  of  o-  and  p-cresols  :  correction. 
A.  E,  Hill  and  T.  W.  Davis  (J.  Amer.  Chem.  Soc., 
1926,  48,  2448—2449;  cf.  A.,  1925,  ii,  1161).— The 
compound  between  o-  and  p-cresol  has  the  composition 
2p  :  lo,  as  reported  by  Dawson  and  Mountford  (J.C.S., 
1918,  113,  932).  F.  G.  Willson. 

Reaction  velocity  and  the  influence  of  con¬ 
stitution  in  the  benzoylation  of  monohydric 
phenols.  A.  L.  Bernoulli  and  A.  S.  Goar. — See 
this  vol.,  1108. 

l-Amino-4-anilino-8-naphthol.  H.  Goldstein 
and  H.  Radovanovitcii  (Helv.  Chirn.  Acta,  1926,  9, 
783 — 785). — The  action  of  hydroxylamine  on  2-hydr¬ 
oxy- p-naphthaquinonc-4-anil  yields  the  corresponding 
oxime,  m.  p.  220°,  which  on  reduction  with  stannous 
chloride  yields  l-aminoA-anilino-fi-naphthol  (diacetyl 
derivative,  m.  p.  212°),  stable  only  in  the  form  of 
its  hydrochloride,  the  free  base  being  readily  oxidised 
by  air  to  form  2-hydroxy- a- naphtha  qu inone- 1  - imine- 
4 -anil,  m.  p.  212°  (decomp.).  J.  W.  Baker. 
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colourless  solution  in  cold  benzene,  which  slowly 
becomes  violet  and  then  exhibits  nearly  all  the 
properties  of  a  solution  of  dehydrohydroxydinaphthyl- 
ene  oxide.  Moreover,  the  coloured  component  can 
be  removed  by  reducing  agents,  after  which  the 
phenomenon  recurs  until  about  60%  conversion  has 
been  effected.  Apparently  the  middle  portion  of  the 
colourless  peroxide  gives  a  radical  with  bivalent 
oxygen  which  rapidly  undergoes  internal  dispro- 
portioning  to  hydroxydinaphthylene  oxide,  leaving 
a  radical  solution  which,  apart  from  the  presence 
of  hydroxydinaphthylene  oxide,  is  identical  with 
dehydrohydroxydinaphthylene  oxide  solution.  The 
conversion  of  the  colourless  peroxide  to  dehydro- 
hydroxynaphthylene  oxide  is  thus  readily  effected, 
but  the  reverse  change  could  not  be  accomplished. 

Improvements  have  been  effected  in  the  preparation 
of  dehydrohydroxydinaphthylene  oxide,  m.  p.  144°, 
from  hydroxydinaphthylene  oxide  (loc.  cit.).  Contrary 
to  previous  observations,  the  compound  is  stable 
towards  permanganate  in  acetone  or  pyridine  at 
—30°.  It  therefore  does  not  contain  a  quinol 
nucleus  and  must  be  regarded  as  an  aromatic  peroxide. 

H.  Wren. 

Cholesterol.  E.  Montigne  (Bull.  Soc.  chim., 
1926,  [iv],  39,  1275 — 1279). — Cholesterol  does  not 
react  with  benzyl  chloride  in  the  presence  of  potassium 
hydroxide,  with  benzoquinone,  with  ethyl  oxalate, 
amyl  nitrite,  or  an  aldehyde  in  the  presence  of  sodium 
cthoxide,  or  with  aniline.  Since  compounds  con¬ 
taining  the  indene  or  cydopentene  ring  yield  charac¬ 
teristic  condensation  products  with  these  reagents, 
this  negative  behaviour  is  consistent  with  the  presence 
of  a  naphthalene  ring  (Windaus,  A.,  1912,  i,  449)  and 
not  a  five-carbon  ring. 

With  nitrous  fumes  in  ether,  or  with  nitric  acid  in 
ether  in  the  presence  of  mercury,  cholesterol  affords 
(yield  80%)  a  green  ip-nitrosite,  C27H450,N307,  m.  p. 
75°  (decomp.),  which  gradually  turns  yellow  even  in 
the  dark.  Cold  nitric  acid  converts  it  into  a 
yellow  nifi'O-derivative,  C27H410(N02)2,  alcoholic 
potassium  hydroxide  into  a  non-crystalline  unsatur¬ 
ated  substance,  aniline  into  a  dark,  reddish-brown 
azo-derivative,  C27H4503(N!NPh),N!N,C6H4*N02,  m.  p. 
95°.  Sulphuric  acid  affords  a  maroon  substance, 
C^HjoOgN^  m.  p.  150°  (decomp.)  with  elimination 
of  nitrous  acid,  whilst  by  reduction  with  zinc, 
ammonium  chloride,  and  water  at  the  boil,  the 
t/Miitrosite  is  converted  into  a  brown  compound, 
C27H1503(N02)-(NH-NH2),  m.  p.  72°. 

R.  Brightman. 

Dyes  of  the  triphenylmethane  series  [con¬ 
taining  chlorobenzyl  groups],  Chem.  Fabr. 
Griesheim-Elektron. — See  B.,  1926,  815. 

Polyhydroxybenzyl  alcohols.  3:4:  5-Tri- 
hydroxybenzyl  alcohol  and  a  tannin  derived 
therefrom.  K.  W.  Rosknmund  and  T.  Boehm 
(Arch.  Pharm.,  1926,  264,  448 — 459). — The  poly- 
hydroxybenzaldehydes  show  surprising  differences  in 
their  behaviour  when  treated  with  hydrogen  and 
palladised  barium  sulphate.  Thus,  protocateehu- 
aldehyde  is  easily  reduced  to  homopyrocatcchol, 
whereas  the  dicarbomethoxy-derivative  yields  the 


corresponding  alcohol,  and  the  dicarbethoxy-deriv- 
ative  is  unaffected.  Dicarbornethoxyproiocalechtialde- 
hyde  (m.  p.  99 — 100°  ;  p -n itrophenylhydrazone ,  m.  p. 
187 — 189°)  is  obtained  by  treating  protocatechu- 
aldehyde  with  potassium  hydroxide  and  an  excess  of 
methyl  chloroformatc.  When  reduced  as  described 
(cf.  Rosenmund  and  Jordan,  A.,  1925,  i,  257),  it 
yields  3  :  A-dicarbomethoxydihydroxybenzyl  alcohol  (an 
oil;  p -nitrobenzoate,  m.  p.  129 — 130°;  v.-naphthyl- 
ur ethane,  m.  p.  103 — 104°),  which  is  hydrolysed  by 
cold  dilute  sodium  hydroxide  (in  an  atmosphere  of 
hydrogen)  to  protocatechurjl  alcohol  (3:4 -dihydroxy- 
benzyl  alcohol),  m.  p.  137 — 138°. 

Similarly,  gallaldehyde  (cf.  Rosenmund  and  Pfan- 
kuch,  A.,  1922,  i,  1030)  and  its  carbomethoxy-deriv- 
ative  behave  differently.  Tricarbomethoxy gallalde¬ 
hyde  (m.  p.  81 — 82°;  p -nitrophenylhydrazone,  m.  p. 
206 — 207°)  is  obtained  by  treating  gallaldehyde,  in 
dilute  potassium  hydroxide  solution,  with  an  excess 
of  methyl  chloroformate.  When  no  excess  of  methyl 
chloroformate  is  used,  the  3  :  o(  l)-dicarbomethoxy- 
derivative  (m.  p.  155° ;  p-nitrophcnylhydrazone,  m.  p. 
193°)  is  produced  ;  this  resists  reduction  by  hydrogen 
and  palladised  barium  sulphate.  The  tricarbo- 
methoxy-compound,  however,  when  so  treated, 
yields  3:4:  5-tricarbomethoxytrihydroxybenzyl  alcohol 
(m.  p.  67 — 68°;  p -nitrobenzoate,  m.  p.  147 — 148°; 
a -naplitliylurethane,  m.  p.  131 — 132°).  Similarly, 
tricarbethoxygallaklehyde  (m.  p.  69 — 70° ;  p -nitro- 
phenylhydrazone ,  m.  p.  198 — 199°)  affords,  but  less 
readily,  3:4:5-  tricarbethoxytrihydroxybenzyl  alcohol 
(m.  p.  58- — -59°;  a-naphthylur ethane,  m.  p.  87 — 88°). 
The  tricarbomethoxy-alcohol  is  hydrolysed  in  ice-cold 
sodium  hydroxide  under  hydrogen  to  a  syrupy 
compound  which  has  the  properties  of  the  expected 
trihydroxybenzyl  alcohol,  but  changes  in  a  desiccator 
to  a  brown,  pulverulent  mass  having  no  sharp  m.  p. 
(blackens  at  80°).  This  substance,  unlike  the  syrup, 
has  pronounced  tanning  properties.  No  urethane 
is  formed.  The  acetyl  derivative  (sinters  at  160 — 
170°,  decomposes  above)  resembles  acetyl-tannin 
in  properties.  This  production  of  a  “  tannin,”  pre¬ 
sumably  a  mixture  of  condensation  products,  is  of 
interest  in  connexion  with  the  formation  of  tannins- 
in  nature.  W.  A.  Silvester. 

co-cyc/oHexyl  derivatives  of  normal  aliphatic, 
acids.  IV.  G.  S.  Hiers  and  R.  Adams  (J.  Amer. 
Chem.  Soc.,  1926,  48,  2385 — 2393;  cf.  this  vol.,  597).. 
— The  following  alcohols  were  obtained  by  condens¬ 
ation  of  formaldehyde  or  ethylene  oxide  with  appro-- 
priate  Grignard  reagents  :  cyc/ohexyl-methyl,  b.  p. 
88— 89°/22  mm.,  nf,  1-4640,  df  0-9215  (cf.  Roller- 
and  Adams,  “  Organic  Syntheses,”  1926,  6,  22) ; 
-ethyl,  b.  p.  87— 89°/6  mm.,  <  1-4636,  df  0-9183 
(cf.  Zelinsky,  A.,  1908,  i,  727) ;  -propyl,  b.  p.  91 — 92°/ 
5  mm.,  1-4624,  df  0-9061  (cf.  Skita.  A.,  1916, 
i,  41);  -butyl,  b.  p.  103— 104°/4  mm.,  '  nf,  1-4632, 
df  0-9015;  -amyl,  b.  p.  118—11974  mm.,  nf,  1-4638, 
df  0-8959 ;  and  -hexyl  alcohol,  b.  p.  123 — 124°/4  mm., 
nf  1-4648,  df  0-8963.  These  were  converted  into  the 
corresponding  halides  :  cyc/ohexylmethyl  iodide,  b.  p. 
106— 108726  mm.,  nf,  1-4922,  df  1-3751  (cf.  Freundler,. 
A.,  1906,  i,  283,  733);  cycZohexylmethyl  bromide,, 
b.  p.  76—' 77726  mm.,  nf  1-4889,  df  1-2690  (Freundler,. 
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loc.  cit.) ;  cyclo hexyl-ethyl  bromide,  b.  p.  70-5 — 71°/ 
6  mm.,  nf  1-4862,  df  1-2096;  -propyl  bromide,  b.  p. 
77—790/4  mm.,  nf  1-4848,  df  1-1521 ;  -butyl  bromide, 
b.  p.  91-6—92-274  mm.,  nf  1-4832,  df  1-1350;  -amyl 
bromide,  b.  p.  113—11475  mm.,  nf  1-4814,  df  1-1198; 
and  -hexyl  bromide,  b.  p.  124 — 125°/4  mm.,  nf  1-4802, 
df  1-1073.  Conversion  of  the  above  halides  into  the 
corresponding  Grignard  reagents,  and  subsequent 
condensation  with  ethyl  malonate  afforded  the  corre¬ 
sponding  substituted  ethyl  malonates,  from  which 
the  free  acids  were  obtained  on  hydrolysis  with 
aqueous  potassium  hydroxide.  The  following  are 
described  :  q/cZohexylmalonic  acid,  m.  p.  183 — 184° 
(cf.  Hope  and  Perkin,  J.C.S.,  1909,  95,  1363)  (diethyl 
ester,  b.  p.  122—12374  mm.,  nf,  1-4478,  df  1-0228, 
cf.  Freundler,  loc.  cit.) ;  cyciohexylmethylmalonic 
acid,  m.  p.  114 — 115°  (cf.  Zelinsky,  A.,  1908,  i,  864) 
(diethyl  ester,  b.  p.  135 — 136°/3  mm.,  nf  1-4469, 
df  1-0059,  cf.  Kamm  and  Marvel,  “  Organic  Syn¬ 
theses,”  1921,  1,  1);  cyclo hexylethylmalonic  acid, 
m.  p.  129 — 130°  ( diethyl  ester,  b.  p.  139-8 — 140-2°/ 

3  mm.,  nf,  1-4476,  df  0-9956);  y-cyclohexylpropyl- 

malonic  acid,  m.  p.  88 — 89°  ( diethyl  ester,  b.  p.  153-5 — - 
15474  mm.,  nf  1-4489,  df  0-9870);  S-cyclohexyl- 
butylmalonic  acid,  m.  p.  118 — 119°  ( diethyl  ester,  b.  p. 
169 — 17075  mm.,  nf  1-4500,  df  0-9787);  e-cyclo- 
hexylamylmalonic  acid,  m.  p.  Ill — 112°  ( diethyl  ester, 
b.  p.  186— 187°/6  mm.,  nf  1-4509,  df  0-9717);  and 
£-cyclo hexylhexylmalonic  acid,  m.  p.  114 — 115°  (diethyl 
ester,  b.  p.  192— 193°/4  mm.,  nf  1-4522,  df  0-9647). 
When  heated  at  20 — 30°  above  their  m.  p.,  the  above 
malonic  acids  yield  the  corresponding  monobasic 
acids,  further  members  of  this  series  being  obtained 
by  condensation  of  Grignard  reagents  with  aldehyde 
esters  (cf.  Hiers  and  Adams,  loc.  cit.).  The  following 
are  described  :  hexahydrobenzoic  acid,  b.  p.  105 — 
106°/4  mm.,  m.  p.  29—30°,  1-4520,  df  1-0251; 

cycfohexylacetic  acid,  m.  p.  29 — 30°,  b.  p.  116 — 117°/ 

4  mm.,  1+537,  df  1-0020;  (3-cycZohcxylpropionic 
acid,  m.  p.  15—16°,  b.  p.  125— 126°/4  mm.,  nf  1-4553, 
df  0-9848  (cf.  Sabatier  and  Murat,  A.,  1913,  i,  468); 
y-cyclohexylbutyric  acid,  m.  p.  29 — 30°,  b.  p.  132 — 
134°/3  mm.,  <  1-4562,  df  0-9693;  8-cyclohexyl- 
valeric  acid,  m.  p.  6 — 8°,  b.  p.  151 — 153°/5  mm., 
nf,  1-4570,  df  0-9589;  e-cyc\ohexylhexoic  acid,  m.  p. 
33-34°,  b.  p.  157— 158°/4  mm.,  n=g  1-4580,  df  0-9506 ; 
SfcycXohexylheptoic  acid,  m.  p.  25—26°,  b.  p.  171 — 
172°/4  mm.,  1-4588,  df  0-9436;  ?;-cyclo hexyloctoic 
acid,  m.  p.  37—38°,  b.  p.  182— 183°/4  mm.,  nf  1-4598, 
df  0-9359 ;  O-cyclohexylnono/c  acid,  m.  p.  45-5 — 
46-5 ;  i-cyc\ohezyldecoic  acid,  m.  p.  52-5—53-5° ; 
K-cyc\ohexylundecoic  acid,  m.  p.  58 — 59° ;  >.-cyclo- 
hexyldodecoic  acid,  m.  p.  61-5 — 62°;  and  n-cyclo- 
hexyltridecoic  acid,  m.  p.  63 — 64°.  The  following 
hydroxy-acids  were  obtained  in  the  course  of  the 
above  syntheses  :  Q-hydroxy-Q-cyclohexylnonoic  acid, 
m.  p.  78 — 79°  ( methyl  ester,  b.  p.  186 — 192°/5  mm.); 
t-hydroxy-L-cyclohexyldecoic  acid,  m.  p.  63 — 64°  (methyl 
ester,  b.  p.  191 — 195°/4  mm.) ;  and  i-hydroxy-l-cyclo- 
hexyldodecoic  acid,  m.  p.  58 — 59°  (methyl  ester,  b.  p. 
214 — 218°/4  mm.).  Of  the  above  acids,  (3-cydohexyl- 
propionic  acid  has  a  slight  action  on  Bacillus  leprae. 
This  increases  with  increase  in  the  length  of  the  side- 
chain,  reaching  a  maximum  at  9  carbon  atoms,  and 
again  diminishing  until  the  effect  is  only  slight  with 


13  carbon  atoms.  The  hydroxy-acids  containing 
chains  of  12  and  13  carbon  atoms  are  much  more 
effective  than  those  without  the  hydroxyl  group. 
The  substituted  malonic  acids  are  almost  inert  against 
the  above  bacillus.  F.  G.  Willson. 

Synthesis  of  chaulmoogrylacetic  acid.  V. 
R.  H.  van  Dyke  and  R.  Adams  (J.  Amer.  Cliom. 
Soc.,  1926,  48,  2393 — 2395;  cf.  preceding  abstract). 
— Ethyl  chaulmoograte  was  reduced  to  chaulmoogryl 
alcohol  (cf.  Power  and  Gornall,  J.C.S.,  1904,  85,  838) 
by  the  method  of  Grim  and  Wirth  (A.,  1922,  i,  S04). 
Treatment  of  the  alcohol  with  phosphorus  tribromide 
in  toluene  afforded  chaulmoogryl  bromide,  m.  p.  18-6°, 
b.  p.  230°/16  mm.,  nD  1-8486,  df  1-0461,  [«]D  +42-1°, 
which,  condensed  with  ethyl  sodiomalonate,  yielded  the 
ethyl  ester  of  chaulmoogrylmalonic  acid,  m.  p.  94 — -95°, 
[«]„  +45-0°  in  chloroform,  and  this,  when  boiled  with 
xylene,  yielded  chaulmoogrylacetic  acid,  m.  p.  72 — -73°, 
[a]D  +43-34°  in  chloroform.  F.  G.  Willson. 

Synthesis  of  homochaulmoogric  acid,  homo- 
hydnocarpic  acid,  and  chaulmoogrylamines. 
VI.  J.  Sacks  and  R.  Adams  (J.  Amer.  Chem.  Soc., 
1926,  48,  2395 — 2399;  cf.  preceding  abstract). — 
Condensation  of  chaulmoogryl  bromide  with  alcoholic 
potassium  cyanide  affords  chaulmoogryl  cyanide  ( homo - 
chaulmoogronitrile),  m.  p.  24-5°,  b.  p.  230°/16  mm., 
nf,  1-4691,  df  0-8928,  [a]D  +49-5°  in  chloroform,  from 
which,  on  hydrolysis  with  alkali,  homochaulmoogric 
acid,  C19H3402,  m.  p.  66 — 67°,  [a],,  +54-0°  in  chloro¬ 
form,  was  obtained.  Condensation  of  the  above 
bromide  with  potassium  phthalimide,  followed  by 
hydrolysis,  yields  chaulmoogrylamine,  b.  p.  206°/16 
mm.  (hydrochloride,  m.  p.  114°,  [a]D  +44-2°  in  chloro¬ 
form),  whilst  diethylamine  affords  similarly  chaul- 
moogryldiethylamine  ( hydrochloride ,  m.  p.  99°,  [«]D 
+34-5°  in  chloroform).  Ethyl  hydnocarpate,  b.  p. 
217°/23  mm.,  nf  1-4577  (cf.  Power  and  Barrowcliff, 
J.C.S.,  1907,  91,  557)  was  converted,  by  the  method 
described  in  the  preceding  abstract,  into  hydnocarpyl 
alcohol,  m.  p.  23°,  b.  p.  199-5°/14  mm.,  nf  1-4733, 
[a]D  +67-8°  in  chloroform,  hydnocarpyl  bromide,  m.  p. 
1°,  b.  p.  206— 210714  mm.,  nf  1-4871,  [a]D  +40-0°, 
and  homohydnocarpic  acid,  m.  p.  56 — 57°,  [a]D  +56-7° 
in  chloroform.  Homochaulmoogric,  homohydno¬ 
carpic,  and  chaulmoogrylacetic  acids  have  little 
effect  on  Bacillus  leprae.  Cinnamic  and  furylacrylic 
acids  tend  to  inhibit  the  growth  of  this  bacillus,  but 
various  derivatives  of  cinnamic  acid  are  inert  (cf. 
Schobl,  A.,  1924,  i,  1386).  Phenylpropiolic,  cinnamyl- 
idcncacetic,  and  umbelliferone-|3-acetic  acids  also 
possess  inhibitory  properties.  F.  G.  Willson. 

Synthesis  of  a  homologue  of  chaulmoogric 
acid.  A2-cycJoPentenylacetic  acid.  VII.  C.  R. 
Noller  and  R.  Adams  (J.  Amer.  Chem.  Soc.,  1926, 
48,  2444 — 2448;  cf.  preceding  abstract). — The  action 
of  dry  hydrogen  chloride  on  cv/cZopentadiene  at  —20° 
affords  A2-cyc\opentenyl  chloride,  b.  p.  25 — 31°/30  mm., 
which  rapidly  decomposes  at  the  ordinary  temper¬ 
ature,  but  can  be  condensed  with  ethyl  sodiomalonate, 
with  formation  of  the  diethyl  ester,  b.  p.  120°/6  mm., 
nf  1-4536,  df  1-0507,  of  A2-cyclo pentenylmalonic  acid, 
m.  p.  149 — 149-5°,  at  which  temperature  it  decom¬ 
poses  into  A2-cyclo pentenylacetic  acid,  b.  p.  94 — 95°/ 
3  mm.,  nf  1-4682,  df  1-0519.  The  ethyl  ester  of  the 
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latter,  b.  p.  85 — 86°/15  mm.,  nf,  1-4480,  df  0-9659, 
is  reduced  by  sodium  and  alcohol  to  p-A2-cyclo pentenyl- 
ethyl  alcohol,  b.  p.  S6— 87°/16  mm.,  nf,  1-4721,  df 
0-9446.  F.  G.  Willson. 

Reaction  of  benzoyl  peroxide  with  iodine. 
H.  Erlenmeyer  (Helv.  Chim.  Acta,  1926,  9,  819 — 
822;  cf.  this  vol.,  400). — When  benzoyl  peroxide 
is  exploded  in  an  atmosphere  of  iodine  vapour,  both 
carefully  dried  with  phosphorus  pentoxide,  without 
contact  between  the  substances  before  the  explosion, 
only  diphenyl  and  carbon  dioxide  result,  no  iodo- 
benzene  being  formed.  If,  on  the  other  hand,  the 
two  substances  are  carefully  fused  together,  reaction 
occurs  without  explosion,  a  good  yield  of  iodobenzene 
being  obtained,  and  the  author  is  of  the  opinion 
that  the  formation  of  iodobenzene  occurs  by  this 
reaction  between  the  iodine  and  the  peroxide 
before  the  explosion,  and  constitutes  no  evidence  for 
the  production  of  free  radicals  (cf.  Wieland  and 
Fischer,  this  vol.,  46).  J.  W.  Barer. 

Hydrogenation  of  salts  of  aromatic  acids  under 
pressure.  W.  Ipatiev  and  G.  Rasuvajev  (Ber., 
1926,  59,  [JS],  2028—2031;  cf.  this  vol.,  400).— The 
reactions,  2R-C02Na-|-4H,,=2RH-f-CH4+Na2C03-f- 
H20  and  C6HG-C02Na+3H2"=C6Hn-C02Na,  are  more 
complete  in  the  presence  than  in  absence  of  water.  In 
presence  of  water  at  300°  and  92  atm.  in  presence 
of  nickel  oxide,  sodium  benzoate  affords  cyclohexane 
containing  a  little  benzene  and  hexahydrobenzoic 
acid.  Sodium  mandelate  gives  mainly  a  mixture  of 
methylcyc/ohexane,  toluene,  and  probably  Cyclo¬ 
hexane  ;  cyclohcxylacetic  acid  is  formed  in  very 
small  amount.  Sodium  phenylacetate  yields  a 
similar  mixture  of  hydrocarbons  together  with  cyclo- 
hexylacetic  acid.  Sodium  cinnamate  gives  very 
little  hydrocarbon,  but  fJ-cyclohexyl-  and  (3-phcnyl- 
propionic  acids.  Sodium  acetate  is  decomposed  to 
methane  and  sodium  carbonate,  whilst  sodium 
lieptoate  gives  methane  and  hexane.  In  absence  of 
solvent,  methyl  salicylate  gives  phenol  and  resins; 
in  methyl-alcoholic  solution,  cyclohexanol,  b.  p.  160 — 
161-5°,  is  produced  in  good  yield.  H.  Wren. 

Imino-aryl  ethers.  IV.  Reversible  migration 
of  an  aryl  group.  A.  W.  Chapman  (J.C.S.,  1926, 
2298 — 2300). — Td-Phcnylbenziminophenyl  thioether  (I), 
m.  p.  5S°,  prepared  from  benzanilideiminochloride 
and  thiophenol  (ibid.,  1922,  121,  1679),  is  hydrolysed 
by  50%  sulphuric  acid  to  aniline  and  phenyl  thiol- 
benzoate.  It  is  converted  very  slowly  into  thio- 
benzoyldiphenylamine  (II)  by  heating  at  280 — 290° 
(cf.  A.,  1925,  i,  1400),  whereas  the  latter  compound 
is  practically  unchanged  at  this  temperature. 
Diphenyl  sulphide,  benzonitrile,  thiophenol,  and 
I-phenylbenzthiazole  are  obtained  by  decomposition 
of  either  the  thioether  or  the  thiobenzoyldiphenyl- 
amine  at  320°  or  above.  The  formation  from  the 
amine  of  compounds  containing  the  PhS-  group  is 
explained  by  assuming  reversible  isomeric  change 
of  the  thioether  into  the  amine,  although  the  high 
temperature  required  renders  impossible  the  attain¬ 
ment  of  an  actual  equilibrium  : 

Ph2S,  PhCN,  PhS-C-Ph:NPh^S:CPh-NPh2. 

PhSH,  C13H9NS  '  (I-)  (n.) 


Td-p-Tolylbenzimino-p-tolyl  thioether,  m.  p.  50°, 
obtained  from  benz-p-toluidideiminochloride  and 
p-thiocresol,  is  hydrolysed  by  50%  sulphuric  acid 
to  p-toluidine  and  p-tolyl  thiolbenzoate.  When 
heated  at  320°  for  6  hrs.,  it  yields  l-phenyl-5-methyl- 
benzthiazole,  and  not  l-phenyl-4-methylbenzthiazole. 
Thus  formation  of  the  thiazole  from  the  thioether  is 
effected  either  by  elimination  of  the  group  attached 
to  the  sulphur  atom  or  by  previous  migration  of  this 
group  to  the  nitrogen  atom.  Thiobenzoyl-p-tolylamine, 
obtained  by  the  action  of  phosphorus  pentasulphide 
on  benzoyldi-p-tolylamine,  has  m.  p.  189 — 190°. 

M.  Clark. 

Derivatives  of  phenylanthranilic  acid.  I.  H. 
Goldstein  and  W.  Rodel  (Helv.  Chim.  Acta,  1926, 
9,  765 — 772). — Methyl  m'-nitrodiphenylamine-o-carb- 
oxylate,  m.  p.  84 — 85° ;  methyl  p-aminodiphenylamine- 
o-carboxylate  ( acetyl  derivative,  m.  p.  148°),  and 
methyl  p'- aminodiphemjlamine-o-carboxylate ,  m.  p. 
106°  (acetyl  derivative,  m.  p.  157°),  are  readily  obtained 
by  direct  esterification  of  the  corresponding  acids, 
but  methyl  p-nitrodiphenylamino-o-carboxylate,  m.  p. 
111°,  can  be  prepared  only  from  its  silver  salt. 
2-Chloro-5-nitrobenzoic  acid  condenses  with  p-phenyl- 
enediamine  in  the  presence  of  copper  powder  to  yield 
p  -  nitro  -  p’  -  aminodiphenylamine-o-carboxylic  acid, 
m.  p.  226 — 227°  (decomp.),  together  with  ( 1)  cli-(2'- 
chloro-5'-nitrobenzoyl)-p-phenylenediamine,  m.  p. 
176 — 177°.  On  reduction  with  stannous  chloride  in 
alcohol,  the  former  compound  yields  p  :  p' -diamino- 
diphemylamine-o-carboxylic  acid,  m.  p.  200°  ( dihydro - 
chloride,  methyl  ester,  m.  p.  147°,  diacetyl  derivative 
of  ester,  in.  p.  230°).  Similarly,  2-chloro-5-nitro- 
benzoic  acid  condenses  with  o-nitroaniline  to  yield 
o'p-dinitrodiphenylaminc-o-carboxylic  acid,  m.  p.  265 — 
266°  (together  with  a  little  5-nitrosalicylic  acid,  and 
an  acid,  m.  p.  140 — 141°),  which  on  reduction  yields 
o'p-diaminodiphenylaminc-o-carboxylic  acid,  m.  p. 
223 — 224°  (decomp.)  (dihydrochloride,  methyl  ester, 
m.  p.  116 — 117°).  3-Aminoacridone  on  acetylation 
yields  3-acetamidoacridone,  m.  p.  above  340°. 

J.  W.  Baker. 

Urethanes.  II.  Isomeric  urethane  deriv¬ 
atives  of  phenylacetic  acid,  and  related  com¬ 
pounds.  S.  Basterfield  and  H.  N.  Wright  (J. 
Amer.  Chem.  Soc.,  1926,  48,  2367—2370;  cf.  this 
vol.,  1132). — p-Carbethoxyaminophenylaceticacid,  m.p. 
125°  (sodium  salt,  sinters  168 — 170°;  ethyl  ester, 
m.  p.  S0°),  is  obtained  by  condensation  of  p-amino- 
phenylacetic  acid  with  ethyl  chloroformate  in  presence 
of  alkali.  On  treatment  with  ethyl  sulphate  in  ethyl 
alcohol,  it  yields  p-carbethoxyethylaminophenylacetic 
acid  (ammonium  salt,  m.  p.  99 — 100°).  a-Amino- 
phenylacetic  acid  and  ethyl  chloroformate  afford 
similarly  dl-u-carbethoxyaminophenylacetic  acid,  m.  p. 
121 — 122°  (sodium  salt,  decomp.  220 — 225°  after 
sintering  at  210°).  The  sodium  salt,  m.  p.  227°,  of 
A-carbethoxyphenylglycinc  (cf.  Leuchs  and  Mannasse, 
A.,  1907,  i,  770)  was  prepared.  p-Carbethoxyamino- 
benzoic  acid,  m.  p.  201°  (ethyl  ester,  m.  p.  130°),  was 
obtained  as  above.  These  compounds  are  apparently 
non-toxic  and  pharmacologically  inert. 

F.  G.  Willson. 
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Synthesis  of  i//-cholestan  from  cholanic  acid. 
H.  Wieland  and  R.  Jacobi  (Ber.,  1926,  59,  [B], 
2064 — 2067 ;  cf.  Windaus  and  Neukirchen,  A., 
1920,  i,  41). — Ethyl  cholanate  is  converted  by  mag¬ 
nesium  isopropyl  iodide  into  diisopropyhiorcholyl- 
carbinol,  C3QH510,  m.  p.  95°,  which  is  oxidised  by 
chromic  acid  in  glacial  acetic  acid  solution  to  the 
ketone,  C22H37-CH2*COPrA  m.  p.  58 — 59°  ( semi - 
carbazone ,  m.  p.  180 — 181°).  Reduction  of  the  latter 
compound  by  Clemmensen’s  method  affords  i//-chole- 
stan,  m.  p.  70 — 71°.  H.  Wren. 


Benzopolymethylene  compounds.  XII.  J. 
von  Braun  and  J.  Reutter  (Ber.,  1926,  59,  [B], 
1922 — 1927). — Whereas  1-hydrindyl  chloride  does  not 
undergo  internal  condensation  in  the  presence  of 
aluminium  chloride  (cf.  A.,  1917,  i,  260),  this  type  of 
reaction  is  readily  effected  with  the  (3-propionic  acid 
derivatives  of  hydrindene  and  tetrahydronaphthalene, 
thus  lending  support  to  the  view  that  the  carbon 
atoms  of  the  six-membered  ring  do  not  all  lie  in  the 
same  plane.  p-l-Hydrindylethyl  alcohol  is  converted 
successively  into  $-\-liydrindyletliyl  bromide,  b.p.  145 — 
147°/16  mm. ;  $-l-hydrindylpropionitrile,  b.  p.  160 — 
162°/16  mm.;  (3- 1  -hydrindylpropionic  acid,  m.  p.  50°, 
and  p-1  -liydrindylprropionyl  chloride,  b.  p.  155°/16  mm. 
(corresponding  amide,  in.  p.  90°).  The  chloride  is 
converted  by  aluminium  chloride  in  presence  of  carbon 
disulphide  or  light  petroleum  into  3  ketotetrahydro- 
acenaphlhene,  m.  p.  85 — 86°  ( semicarbazone ,  m.  p. 
228 — 230°).  The  corresponding  oxime,  m.  p.  199°,  is 
reduced  by  sodium  and  alcohol  to  Z-aminotetrahydro- 
acenaplithene,  b.  p.  170°/14  mm.  ( hydrochloride ,  m.  p. 
230°  after  darkening;  picrate,  m.  p.  246°  after 
darkening  at  230° ;  acetyl  derivative,  m.  p.  168° ; 
phenyllhiocarbamale  compound,  m.  p.  166°).  3 -Hydr- 

oxytetralujdroacenaphthene  has  b.  p.  158 — 160°/18  mm. 

1:2:3:  4-Tetrahydronaplithyl-l-acetic  acid,  b.  p. 
195 — 197°/16  mm.,  is  converted  into  the  corresponding 
chloride,  b.  p.  160 — 162°/15  mm.,  and  thence  into 
tetrahydroacenaphthenone,  m.  p.  102°  (oxime,  m.  p. 
176°;  semicarbazone,  m.  p.  196°).  1:2:3:  4-Tetra- 

hydronaphthyl-l-acetic  ester  is  reduced  by  sodium 
and  alcohol  to  (3- 1-tetrahydronaphthylethyl  alcohol, 
b.  p.  175 — 176°/14  mm.,  which  yields  successively 
$-l-tetrahydronaphthylethyl  bromide,  b.  p.  165 — 167°/13 
mm.,  (3- \-ielrahydronaphUiylpropionilrile,  b.  p.  182 — 
184°/12  mm.,  and  (3- 1  -  tetraliydronaplithylpropioni  c 
acid,  m.  p.  83°.  fi-l-Tetrahydronajrfithylpropionyl 


Vh2  Vh2  rd-m°-K 
i  VGHxvh2  2350)-  Kedu 

L.  /  m/CH2  Clemmensen’ 
UVJ  hydrobenznap 

14  mm.,  df  1-027,  nf,  1-5636. 


chloride,  b.  p.  172 — 174°/14  mm.,  is 
converted  into  “  a.-Icetohexahydrobenz- 
naphthene  ’’  (I),  m.  p.  72°  (oxime,  m.  p. 
159 — 160° ;  semicarbazone,  m.  p. 

2  235°).  Reduction  of  the  ketone  by 
Clemmensen’s  method  affords  heza- 
2  hydrobenznaphthene,  b.  p.  132 — 135°/ 


H.  Wren. 


Additive  reactions  of  unsaturated  a-ketonic 
acids.  M.  Reimer  (J.  Amer.  Chcm.  Soc.,  1926,  48, 
2454 — 2462). — Benzylidenepyruvic  acid  (styrylgly- 
oxylic  acid)  crystallises  with  1  mol.  of  benzene  (m.  p. 
70 — 76°)  and  with  1  mol.  of  water  (m.  p.  55 — 57°), 
the  anhydrous  acid  having  m.  p.  60 — 62°.  The  m.  p. 
of  the  dibromide  (cf.  Erlenmeyer,  A.,  1903,  i,  698 ; 
Ciusa,  ibid.,  1919,  i,  402)  is  indefinite  on  account  of 


the  ease  with  which  this  derivative  loses  hydrobromic 
acid  when  heated,  either  alone  or  in  aqueous 
suspension,  with  formation  of  [i-hromostyrylglyoxylic 
acid,  m.  p.  100°  (1H20)  or  m.  p.  131 — 132°  (anhydrous). 
The  methyl  ester,  liquid,  of  the  latter  is  not  formed  by 
treating  the  acid  with  methyl-alcoholic  hydrogen 
chloride,  but  is  obtained  by  treating  methyl  afi-dibromo- 
$-phenylethylglyoxylate,  m.  p.  117°,  with  methyl- 
alcoholic  potassium  acetate.  Styrylglyoxylic  acid 
does  not  add  hydrogen  bromide  or  methyl  hypo- 
bromite.  p-Methoxystyrylglyoxylic  acid,  m.  p.  131° 
(solvent-free;  cf.  Ciusa,  loc.  cit.)  (methyl  ester,  m.  p. 
106°;  ethyl  ester,  m.  p.  48°),  reacts  with  bromine  in 
chloroform  with  formation  of  afi-dibromo-fi-p-anisyl- 
ethylglyoxylic  acid,  m.  p.  98 — -100°;  the  methyl  ester, 
m.  p.  93°,  and  ethyl  ester,  m.  p.  100 — 108°,  are  obtained 
similarly  from  the  corresponding  unsaturated  esters, 
f 1-Bromo-p-methoxystyrylglyoxylic  acid,  m.  p.  100 — 
125°  (1H20),  m.  p.  136°  (anhydrous),  obtained  by 
boiling  the  above  dibromide  with  water,  yields 
a-bromo-p-methoxycinnamic  acid,  m.  p.  188°  ( methyl 
ester,  m.  p.  55°),  on  oxidation  with  hydrogen 
peroxide.  The  latter  acid  can  be  obtained  by  treating 
methyl  af3-dibromo-p-anisylpropionate  with  cold  10% 
alcoholic  potassium  hydroxide,  whilst  treatment  of 
the  free  acid  with  potassium  acetate  affords  an 
isomeride,  m.  p.  155°.  The  methyl  ester,  liquid,  of 
the  latter  yields  the  acid  of  m.  p.  188°  on  hydrolysis. 
p-Methoxystyrylglyoxylic  acid  does  not  react  with 
hydrogen  bromide.  Treatment  with  bromine  in 
methyl-alcoholic  solution  yields  either  p-bromo- 
p-methoxystyrylglyoxylic  acid  alone,  or  this  acid  in 
admixture  with  $-Z-dibromo-p-mdhoxystyrylcjlyoxylic 
acid,  m.  p.  135°,  as  the  methyl  ester,  m.  p.  145°, 
oxidation  of  which  with  permanganate  in  acetone 
yields  3-bromoanisic  acid,  whilst  hydrogen  peroxide 
affords  x-’S-dibromo-p-methozy cinnamic  acid,  m.  p. 
181°.  The  methyl  ester  of  the  last,  m.  p.  91°,  is 
obtained  by  treating  a(3-3-tribromo-|3-anisylpropionic 
acid  with  methyl-alcoholic  hydrogen  chloride  (cf. 
Eigel,  A.,  1887,  1109),  whilst  the  action  of  water  on 
this  compound  affords  Z-bromo-p-methoxystyrene,  m.  p. 
76°.  The  above  results  indicate  that  no  connexion  is 
apparent  between  ease  of  addition  and  tendency  to 
polymerisation  under  the  influence  of  light  among 
these  styryl  derivatives  (cf.  Rice,  A.,  1924,  i,  287). 

E.  G.  Willson. 

Hexahydrophenylglycine-o-carboxylic  acid. 
D.  Vorlander  and  H.  Klage  (Ber.,  1926,  59,  [B], 
2075 — 2078). — Hexahydrophenylglycine  -  o  -  carboxylic 
acid,  m.  p.  233 — 235°  (decomp.),  is  prepared  by 
hydrogenation  of  phenylglycine-o-carboxylie  acid 
dissolved  in  glacial  acetic  acid  in  the  presence  of 
spongy  platinum,  but  not  with  sodium  and  amyl 
alcohol  or  from  hexahydroanthranilic  acid  and  chloro- 
acetic  acid;  its  sodium  salt,  decomp,  about  264°, 
mercury  salt,  m.  p.  about  175°  (decomp.),  and  lead 
salt,  decomp.  246 — 254°,  arc  described.  Its  behaviour 
as  a  monobasic  acid  suggests  the  structure 

C0<C  kr>NH2'CH2'C02H-  Catalytic  hydrogen¬ 
ation  of  phenylglycinc-o-carboxylic  esters  gives  the 
corresponding  hexahydro-esters  in  good  yield.  Methyl 
hezahydrophenylglycine-o-carboxylate,  m.  p.  60°  [ hydro - 
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chloride ,  m.  p.  162*  (decomp.) ;  benzyl  derivative,  m.  p.  128°.  The  ON -dibenzoyl  derivative,  m.  p.  135°.  was  also 
66 — 6S°  (decomp.);  wip-oso-compound,  b.  p.  215 —  qjj  prepared.  6  -  Kelo  -  5  -  phenyl  -  3  -  p  - 

220°/17  mm.,  m.  p.  54" J,  and  ethyl  hexahydrophenyl -  n  chlorophenyl-1  :  2-oxazine  {III},  m.  p. 

glyci ne-o- carboxylaic  ( hydrochloride ,  m.  p.  about  90°)  CPb  C-C  H  Cl  (sodium  salt),  is  obtained  a.s  a 

are  described.  The  esters  are  converted  by  sodium  <  n  6  4  by-product  in  the  reaction  with 

alkoxide  in  the  presence  of  ether  into  methyl  and  ethyl  ~~  ,  _j. .  potassium  acetate  first  described. 

hexahyd to indoxylatc ,  in.  p.  14S°  and  95°,  respectively,  x/  '  *  Treatment  of  (I)  with  methyl 

in  very  poor  yield.  H.  Wren.  u  sulphate  and  alkali  affords  i-hydroxy- 

Q-melhoxy-o-phenyl-Z-p-dilorophenyl-l :  2-oxazine,  m.  p. 
Salts  and  derivatives  of  phenolphthalin .  1§4D  (benzoji  derivative,  m.  p.  215 — 216°). 

C.  Fixzi  and  D.  AccaRENH  (Amiali  Chim.  AppL,  1926,  *  F.  G.  Willson. 

16,  314 — 323). — Phenolphthalin  (4 : 4'-dihydroxytri- 

phenylmethane-2 "-carboxylic  acid),  m.  p.  229 — 2323  Constitution  of  the  bile  acids.  IX.  Catalytic 

(lit.,  225°),  gives  magnesium .  calcium ,  and  strontium  reduction  ofTretonic  acids  of  the  bile  acid  group, 

salts  crystallising  with  14,  SI,  and  Si  H,0,  respectively.  W.  Bobsche  and  R..  Frank  (Ber.,  1926,  59,  [B], 

and  the  following  derivatives  :  3  :  2>' -dinitro-A  :  4'-  174S — 17-54). — Under  more  energetic  conditions  than 

dihydroxyi,riphenylmethane-2" -carboxylic  acid,  m.  p.  those  adopted  by  Borsche  and  Hallwass  (A.,  1922, 

132 — 134°;  3  ;  5  :  3' :  o’-ieira-nitro-A :  A’-dih-ydroxytri-  i,  1159),  dehydrocholic  acid  is  reduced  by  hydrogen 

phcnylmethane-2” -carboxylic  acid,  m.  p.  172° ;  3 :  3'-ii-  in  glacial  acetic  acid  in  the  presence  of  platinum- 

bro?no- 4  :  4 ' -  dihydroxytriphcn ylmethane - 2 "  -  carboxylic  black  to  3  :  7  :  12-trihydroxycholanic  acid ,  in.  p.  196°, 

acid ,  m.  p.  173 — 175°;  Z  :  3'-dibromo-o :  o' -dinitro-  [a]f,  -f59°  35'  in  alcohol  ( triacetyl  derivative,  m.  p. 

4 : 4' -dihydroxylriphenylmeihane-'l" -carboxylic acid. m.p.  257°;  methyl  ester,  m.  p.  152°;  jt-n-itrobenzoyl  deriv- 

16S — 170° ;  methyl  A-.A'-dihydroxytriphenylmethane-2”-  ative  of  methyl  ester,  m.  p.  217 — 218°),  which  is 

earboxylaie,  m.  p.  153 — 154°  (diacetyl  derivative,  m_  p.  differentiated  from  natural  cholic  acid  only  by  its 

112 — 114°).  E.  W.  Wignail.  specific  rotation.  Similarly,  methyl  dehyirodeoxy- 

cholote ,  m.  p.  238°  (or  — MeOH,  m.  p,  92 — 93°  after 
i-soOxazoline  oxides.  E.  P.  Kohler  and  J.  B.  softening  at  82°),  affords  methyl  deoxychohle ,  m.  p. 

Shohan  (J.  Amer.  Chem.  Soe.,  1926,  48,  2425 — 2434  ;  92 — 93°,  [a]]]  -~-9°  37'  in  alcohol.  7  ;  12-Diketo- 

cf.  A.,  1924,  i,  99S). — Treatment  of  the  brominated  eholanic  add  gives  7  :  12-dihydroxycholanic  acid,  m.  p. 

condensation  product  of  nitromethane  and  p-chloro-  207 — 20S°  ( methyl  ester,  m.  p.  154°).  Bilianie  acid  is 

phenyl  styryl  ketone  reduced  somewhat  uncertainly  to  biliobanie  acid,  m.  p. 

[CHj(NOs)*CHPh*CBDBrCO-C6H4Cl]  (ef.  Smith,  Hiss.,  304°.  Methyl  bilianate,  m.  p.  131°,  is  converted  by 

Harvard,  1920)  with  methyl-alcoholic  potassinm  aluminium  amalgam  into  methyl  biliobanate,  m.  p. 

acetate  affords  methyl  S-hy dr oxy-y-oximino-n- phenyl-  1S6°  (monoxime,  m.  p.  187°;  ef.  Hallwass,  Hiss., 

y-'p-chlorophcnylbutyrate  (I),  m.  p.  165°  [N -acetyl-  Gottingen,  1922).  Biliobanie  add  is  transformed  by 

derivative,  m.  p.  105°,  2s -benzoyl-,  m.  p.  134 — 135°;  zinc  and  boiling  glacial  acetic  acid  into  chenodeoxy- 

coppe.r  derivatives,  dark  green,  amorphous,  m.  p.  biliobanie  acid,  m.  p.  255 — 256°  (dimethyl  ester,  m.  p. 

222°  (decomp.),  and  light  bluish-green,  crystalline,  106°;  trimethyl  ester,  m.  p.  94°).  Since  the  con- 

m.  p.  16S — 170°  (decomp.)].  This  decomposes  above  *  stitution  of  chenodeoxy- 

the  m.  p.,  -with  formation  of  p-ehlorobenzonitrile,  and  j  0  biliobanie  acid  is  firmly 

on  hydrolysis  with  alkali  yields  the  corresponding  j  established  (cf.  Windaus 

acid,  m.  p.  174°,  and  subsequently  S -hydroxy-y-hdo-  I ^ C  H  -CO  H  Tan ®c^oor'  tMs to!., 

u-phenyl-y-p-chlorophenylbutyric  acid  (II),  m.  p.  139 —  i  3I\  /HJ  10  19  2  169),  the  constitution  (I) 

140°  ( methyl  ester, m.  p.  105°),  decomposing  in  alkaline  co  r~  -.EL>  .  must  be  assigned  to  bilio- 

solution  with  formation  of  p-chlorophenyl  styryl  jjq  q  A  /Q  }  banic  acid,  and  it  must 

ketone.  Treatment  of  this  ketone  with  potassium  2  jj  be  assumed  that  the 

cyanide  in  aqueous  alcohol  affords  B-p -chlorobenzoyl-  2  2  hydroxy-group  in  ring 

a-phenylpropionitrile,  m.p.  121  which,  on  treatment  HI  of  the  cholic,  acid  molecule  is  attached  to  the  carbon 

with  methyl-alcoholic  hydrogen  chloride,  yields  the  atom  12  instead  of  13.  ieoBilianie  acid  is  cataJytdeally 

methyl  ester,  m.  p.  11  To®,  of  ^-p-chlorobcnzoyl-x-phenyl-  reduced  to  rcductoiBobiliobanic  acid,  C24Hsc07,  m.  p. 

propionic  acid,  m.  p.  152°.  This,  on  bromination,  276°  ( methyl  ester,  m.  p.  162 — 163°).  H.  Wees; 

affords  the  3-6rowo-derivative,  m.  p.  216°,  which,  on 

treatment  with  alkali,  is  converted  into  (II),  from  Anhydro-compounds  of  o-aminobenzaldehyde. 
which  the  oximino-acid  is  obtained  by  the  action  of  F.  Seidel  (Ber...  1926,  59,  I-B],  1894 — 1908). — 

hydroxylamine.  Treatment  of  the  A7-acetyl  deriv-  Attempts  to  prepare  Posner  s  anhydromono-o-amino- 

ative  of  (I)  in  -ether  with  aqueous  ammonia  affords  benzaldehyde  by  the  action  of  zinc  chloride  on 

i-hydrox.y-y-oximi no-  -j.  -  phenyl  -  y  -  p  -  chlorophenylbvtyr  -  o-aminobenzaldehyde  in  anhydrous  ether  were  unsuc- 

a/mide,  m.  p.  171°,  whilst  hydrolysis  with  methyl-  cessful,  the  products  being  the  compound 

alcoholic  hydrochloric  acid  yields  the  above  methyl  CTH5N,0-5ZnGl2,  m.  p.  348 — 350°,  and  anhydrotris- 

ester,  m.  p,  105°,  which  also  affords  an  acetyl  deriv-  o-aminobenzaldehyde. 

ative,  m.  p.  84^-85°.  Treatment  of  the  above  NH,-C6H4UH:N;CcH4UH2UC6H4UHO,  m.  p.  235° 

A  -acetyl  derivative  with  acetyl  chloride  yields  the  ( dihydrochloride ).  The  latter  compound  is  also 

diaceiate,  m.  p.  122°,  which  is  hydrolysed  by  ammonia  obtained  from  o-aminobenzaldehyde  by  the  action  of 

so  the  isomeric  O-acetyl  derivative,  m.  p.  151  °,  and  this  phosphoric  oxide  in  ether,  glacial  acetic  acid,  or 

in  turn  affords  the  0-acet,yl-l$-bcnzoyl  derivative,  m.  p.  aqueous  hydrochloric  acid  under  certain  conditions  ; 
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it  is  formed  when  o- aniin obenz aide hyd e  is  preserved 
■over  calcium  chloride  and  is  present  in  the  technical 
aldehyde.  o-Aminobertzaldehyde  is  c-onverted  by 
boiling  acetic  anhydride  into  o-acetamidobenzalde- 
hyde.  whereas  the  cold  reagent  in  the  presence  of 
light  petroleum  affords  aceiyfonhydrctris-o-amino- 
benzaldehyde,  m.  p.  235  (moriohydrvchloride),  also 
obtained  from  ahhydrotris-o-aminobenzaldehyde 
under  similar  conditions-  The  presence  of  a  reactive 
aldehydie  group  in  anhydrotris-o-aniinobenzaldehyde 
is  shown  by  its  reaction  with  p-nitroaniline,  whereby 
a  substance  is  produced  which  gives  remarkably 
stable  compounds,  C36fL702\5  and  C^ILgOjNj,  m.  p. 
315°  and  290°.  respectively,  with  acetone  and  pyridine. 
Actiylanhydrotris-o-aminobaizaldehyde  is  converted 
by  p hen  vlhydra z in e  in  boiling  acetic  acid  solution  into 
unimoleeular  o-ocefa midobenzaldehydephenylhyd razon e , 
m,  p.  182°,  also  prepared  from  o-acetamidobenz- 
aldehyde  and  phenylhydrazine  in  boiling  alcohol.  In 
cold  acetic  acid  solution,  acetylanhydrotris-o-amino- 
benzaldehyde  afford?  the  phenylhydrazone,  C31H2s0Ns, 
m.  p.  280 — 281°.  o-AminobenzaldehydephenyUiydraz- 
one  has  m.  p.  227 — 229°.  The  colour  of  a  solution  of 
anhydrotris-o-aminobenzaldehyde  in  concentrated 
hydrochloric  acid  indicates  that  it  is  present  in  the 
termolecular  form ;  nevertheless,  when  diazotised  and 
coupled  with  acetoacetanilide.  it  affords  unimoleeular 
o-aldehtydoben.zeneazoacxioaceta n i tide.  m.  p.  183°. 

o-Aminobenzaldehyde  is  converted  by  hydrochloric 
and  sulphuric  acids,  respectively,  into  the  red  sails, 
CS5H^03N5C13  and  C2SH220N4,2H?S04,  from  which 
pyridine  liberates  anhydrotetrakis-o-am  i  nobenzal.de- 
hyde.  -VH2-[CcHyCH:X]3-C0H,-CHO.  m.  p.  23.5—237° 
{acetyl  derivative,  m.  p.  263 — 265°).  Attempts  to 
establish  the  presence  of  the  aldehydo-group  by  the 
action  of  amines  are  rendered  uncertain,  since  p-nitro- 
aniline  yields  a  stable  additive  compound,  C31H2S03NG, 
m.  p.  295°,  and  2  :  4-dinitroaniline  gives  an  ill-defined 
substance,  CC2H4.04Nu,  m.  p.  220 — 240°.  On  the 
other  hand,  benzoylhydrazine  in  pyridine  gives  a 
well-defined  benzoylJiydrazone,  m.  p.  243 — 245°. 
With  hydrazine  hydrate,  oo'-diaminobenzaldazine  is 
produced.  Anhydrotetrakis-o-aininobenzaldehycle  is 
converted  by  gaseous  hydrogen  chloride  into  the 
dihydrochloride ,  whereas  the  acetylated  base  affords 
a  monohydrochloride.  o-Aminobenzaldehyde-2 :  i-di- 
n  i irophenylhydrazone  hydrochloride,  m.  p.  245°  after 
darkening  at  200°,  is  converted  by  80%  alcohol  into 
o-aminobenzaldchyde-2  :  A-dinilrophenylhydrazone,  m.p. 
250°,  which  is  also  prepared  from  anhvdrotetrakis- 
o-aminobenzaldehyde.  H.  Wren. 

Action  of  hydrazines  on  semicarbazones.  II. 

W.  Baird  and  F.  J.  Wilson  (J.C.S.,  1926,2367 — 2376). 
— Ketonic  semicarbazones  react  with  phenylhydr¬ 
azine  in  two  ways,  yielding  either  (1)  a  S-anilinosenii- 
carbazone,  or  (2)  a  phenylhydrazone  and  semicarb- 
azide  (or  its  decomposition  product,  hydrazodicarbon- 
amide)  (cf.  A.,  1925,  i,  42).  It  is  now  found  that 
the  semicarbazones  of  acetaldehyde,  furfuraldehyde, 
benzaldehyde,  anisaldehyde,  einnamaldehyde,  and 
piperonal  react  almost  exclusively  according  to  (2), 
whereas  n-heptaldehydesemiearbazone  reacts  in  both 
w-ays,  the  yield  of  n-heptaldeh ydc-o-anili nasemica rb - 
ozone,  m.  p.  176°,  being  S%.  The  behaviour  of  the 


ketonic.  semicarbazones  studied  varied  with  (he  mol. 
wt.  and  position  of  the  substituting  groups  of  both 
the  ketonic  semicarbazonc  and  of  the  reacting  hydr¬ 
azine,  the  effects  of  which  are  discussed.  The 
approximate  percentage  yields  of  S-anilinosemioarb- 
azone.  indicating  the  extent  to  which  reaction  (1) 
takes  place,  and  the  m.  p.  of  tho  S-anilinoscmi ■ 
carbazonc,  arc  appended  after  the  name  of  the  ketone 
concerned.  With  phenylhydrazine :  acetone  (5), 
methyl  ethyl  ketone  (0),  methyl  w-propyl  kotono  (0), 
diethyl  ketone  (2),  m.  p.  141°;  methyl  tort, -butyl 
ketone  (60),  m.  p.  179°;  di-a-propyl  ketone  (13), 
m.  p.  1,52°;  diisopropyl  ketone  (90),  m.  p.  181°; 
cyclohexanone  (12),  m.  p.  192°;  1-mothylcye/ohoxan- 
2-one  (10),  m.  p.  182 — 183°;  benzophonono  (95); 
acetophenone  (95);  methyl  benzyl  ketone  (13),  m.  p. 
1S1 — 182°;  benzylacetone  (8),  m.  p.  162°;  dihenzyl 
ketone  (90),  m.  p.  205°;  with  a-methyl-a-phcnyl- 
hydrazine  :  acetophenone  [(85),  S-nielhylanilinosemi- 
carbazone,  m.  p.  196°],  acetone  [(52),  S ■melhylanilino- 
semicarbazona,  m.  p.  194°],  benzylacetone  [(65), 
S-methylanilinosemicarbazonc,  m.  p.  113°],  n-hept- 
aldehyde  (0) ;  with  p-tolylhydrazine  :  acetone  [(9), 
$-p-toluidinosemicarbazone,  m.  p.  175 — 176°J,  benzyl- 
acetone  (0) ;  with  aa-diphenylhydrazine :  acetone 
[(80),  S-diphenylaminosemicarbazone,  m.  p.  186— 
187°],  acetophenone  [(90),  b-diphenylaminosernicarb- 
azone,  m.  p.  236 — 237°  (decomp.)] ;  with  z-carbethoxy- 
z-phenylhydrazine  :  acetophenone  [&-carbelhoxy- 

anilmosemicarbazone,  m.  p.  192°].  Acetophenone- 
S-carbethoxyanilinosemicarbazone  is  hydrolysed  by 
hydrochloric  acid  to  8-carbethoxyanilinosemicarbazide 
hydrochloride,  m.  p.  190°  [benzylidene  derivative, 
m.  p.  158°  (decomp.)],  ■which  is  further  hydrolysed 
by  50%  sulphuric  acid  to  hydrazine  and  phenyl¬ 
hydrazine.  Acetophenonc-S-diphenylaminosemicarb- 
azone  is  hydrolysed  by  hydrochloric  acid  to  3 -di- 
phenylaminosemicarbazide  hydrochloride  [ benzylidene 
derivative,  m.  p.  235 — 236°  (decomp.)].  1-Methyl- 
cycfohexan-2-onephenylhydrazone,  contrary  to  the 
statement  of  Plancher  (A.,  1900,  i,  562),  is  a  solid, 
m.  p.  45 — 46° ;  benzylacctone-p-tolylhydrazone  has 
m.  p.  74 — 78°.  Acetophenone-8-anilinosemicarb- 
azone,  when  thermally  decomposed,  yields  aceto- 
phenonephenylhydrazone,  phenyl  methyl  ketazine, 
and  1-aminourazole,  m.  p.  273 — 274°,  whilst  benzo- 
phenone-S-anilinosemicarbazone  gives,  according  to 
the  conditions,  benzophenonephenylhydrazone  and 
a  compound,  m.  p.  213°,  or  bcnzophenonecarbohydr- 
azone,  m.  p.  223 — 225°,  with  perhaps  some  diphenyl- 
earbohydrazide.  When  an  equimolecular  mixture 
of  diphenylcarbohydrazide  and  benzophenonecarbo- 
hydrazone  is  heated  at  185°,  benzophenonephenyl¬ 
hydrazone  and,  apparently,  1-aminourazole  are 
formed.  J.  H.  S.  Davies. 

Isomerism  of  oximes.  XXVI.  Methyl  ethers 
of  aldoximes.  0.  L.  Brady,  F.  P.  Dunn,  and 
R,  F.  Goldstein  (J.C.S.,  1926,  2386—2403).— 
-V- Methyl  ethers  are  the  sole  products  of  the  action 
of  3-methylhydroxylamine  on  aldehydes,  and  of 
methyl  sulphate  (giving  the  corresponding  metho- 
sulphates)  and  methyl  iodide  (giving  the  correspond¬ 
ing  hydriodides)  alone  on  a-aldoximes ;  they  are  the 
main  products,  together  with  (3-0-methyl  ethers,  of 


1142 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


the  action  of  methyl  sulphate  on  (3-aldoximes  in 
sodium  hydroxide  solution,  and  are  the  lesser  pro¬ 
ducts,  together  with  a-O-ethers,  of  the  action  of 
methyl  sulphate  on  a-aldoximes  in  sodium  hydroxide 
solution,  and  of  methyl  iodide  on  a-aldoximes  in 
the  presence  of  sodium  methoxide  and  a  hydrolytic 
solvent,  and  of  methyl  iodide  and  silver  oxide  on 
aldoximes.  In  no  case  was  there  any  evidence  of 
the  formation  of  the  second  A-ether  demanded  by 
theory  from  unsymmetrical  oximes.  The  formation 
of  A-ethers  in  considerable  quantities  during  the 
methylation  of  a-oximes  in  alkaline  solution  pre¬ 
cludes  the  possibility  that  the  a-oximes  are  equilib¬ 
rium  mixtures  of  the  two  isomeridcs  (cf.  Cameron, 
A.,  1899,  ii,  411),  and  it  appears  that  the  quantity 
formed  bears  an  inverse  ratio  to  the  degree  of  dis¬ 
sociation  of  the  sodium  salt  of  the  oxime  (see  follow¬ 
ing  abstract).  The  (3-0-methyl  ethers  are  best  pre¬ 
pared  by  boiling  the  (3-oxime  with  methyl  iodide, 
ether,  and  dry  silver  oxide.  The  preparation  of 
(3-O-mcthyl-m-nitro-p-methoxybenzaldoxime  by  this 
method  is  the  third  case  of  the  definite  characteris¬ 
ation  of  both  O-methyl  ethers  of  an  aldoxime.  The 
preparation  of  the  following  compounds  by  the 
various  methods  is  described  :  18-methyl-3  :  i-methyl- 
enedioxybenzaldoxime,  in.  p.  108°  [ hydrochloride ,  m.  p. 
176 — 180°  (decomp.) ;  monohydrate,  m.  p.  77°  ;  metho- 
sulphate,  m.  p.  97 — 100°] ;  A-methylbenzaldoximc, 
m.  p.  82°  [hydrochloride,  m.  p.  131 — 136°  (dccomp. 
171°);  methosulphate,  m.  p.  60 — 63°];  Ar-metliyl- 
p-nitrobenzakloximc,  m.  p.  20S°  [ hydrochloride ,  m.  p. 
133 — 135°  (decomp.) ;  melhosulphate,  m.  p.  85 — 91° j ; 
N  -  methyl  -  6  -  nitro  -3:4-  methylenedioxybenzaldoxime, 
m.  p.  210°  (decomp.)  [hydrochloride,  m.  p.  173 — 175° 
(decomp.)] ;  N -  methyl  -3:4  -  dimethoxybenzaldoxime , 
m.  p.  127° ;  N-methyl-o-melhoxybenzaldoxime,  m.  p. 
85°  [hydrochloride,  m.  p.  70 — 100°  (decomp.  151°) ; 
polyliydrate,  m.  p.  27 — 28° ;  hydriodide,  m.  p.  142° 
(decomp.)];  N- methyl-p-chlorobenzaldoxime ,  m.  p. 
128° ;  A-methyl-o-nitrobenzaldoxime,  m.  p.  92° 
(hydrochloride,  m.  p.  125 — 134° ;  methosulphate,  m.  p. 
99 — 107°) ;  A-methyl-ra-nitrobenzaldoxime,  m.  p. 
118 — 119°  [ hydrochloride ,  m.  p.  172 — 177°  (dccomp.); 
methosulphate,  m.  p.  58 — 60°] ;  A-methylanisaldoxime, 
in.  p.  76°  [ hydrochloride ,  m.  p.  175 — 179°  (decomp.) ; 
monoliydrate,  m.  p.  45° ;  methosuljihate,  m.  p.  89 — 
90° ;  hydriodide,  m.  p.  145° ;  (OMe-CGH4'CH!NMeO)2,HI, 
m.  p.  160°] ;  'S-methylcinnamaldoxime,  m.  p. 
87°  (hydriodide,  m.  p.  71 — 79°) ;  N- methyl-2  :  4-di- 
nitrobenzaldoxime,  m.  p.  136°.  No  appreciable  re¬ 
action  occurs  between  methyl  iodide  and  a-m-nitro-, 
-p-nitro-,  and  -3  :  4-niethylenedioxy-benzaldoximes  in 
-3  months.  (/.-O-Methyl-o-methoxybenzaldoxime,  b.  p. 
241°/761  mm.,  138 — 139°/25  mm.;  a-O-methyl-p- 
chlorobenzaldoxime,  m,  p.  28° ;  a-O-methyl-3  : 4- 
methylenedioxybenzaldoxime,  m.  p.  37°;  a.-0-methyl- 
Q-nitro- 3  :  4- methylenedioxybenzaldoxime ,  in.  p.  147° ; 
fi-O-methyl-3-nitroanisaldoxime,  m.  p.  135°,  were  also 
prepared.  The  last  compound,  on  treatment  with 
hydrogen  chloride  in  ether,  is  completely  converted 
into  the  a- 0-metliyl  ether.  Boiling  2A-sodium 
hydroxide  lias  no  appreciable  action  on  the  0- methyl 
ethers,  whilst  the  A-ethers  of  benzaldoxime  and 
anisaldoxime  are  decomposed  into  the  aldehyde  and 
(3-methylhydroxylamine.  J.  S.  H.  Davies. 


Isomerism  of  oximes.  XXVII.  Mechanism 
of  methylation  of  aldoximes.  O.  L.  Beady  and 
R.  F,  Goldstein  (J.C.S.,  1926,  2403 — 2411;  see 
preceding  abstract). — The  relative  amounts  of  0- 
and  Ar-ethers  formed  by  methylating  a  number  of 
a-aldoximes  under  a  variety  of  conditions  have  been 
determined  by  treating  the  mixture  with  hydro¬ 
chloric  acid.  The  O-ethers  remain  unchanged,  whilst 
the  A-ethers  are  hydrofysed  to  the  aldehyde  and 
(3-methylhydroxylamine  hydrochloride,  which  is 
determined  by  a  specially  devised  iodometric  method. 
The  relative  amount  of  O-ether  formed  is  propor¬ 
tional  to  the  degree  of  ionisation  of  the  sodium  salt 
of  the  oxime.  Three  simultaneous  bimolecular  re¬ 
actions  take  place,  viz.,  a  reaction  between  the  ion 
from  the  sodium  salt  and  the  alkyl  iodide  or  sulphate 
giving  the  O-ether,  metathesis  between  the  sodium 
salt  and  the  alkyl  compound  to  give  again  the  O-ether, 
and  a  molecular  reaction  between  the  undissociated 
sodium  salt  and  the  alkyl  compound,  involving 
addition  of  the  latter,  giving  the  A-ether. 

J.  S.  H.  Davies. 

Isomerism  of  oximes.  XXVIII.  Beckmann 
rearrangement  of  AT-methyl  ethers  of  aldoximes. 
O.  L.  Brady  and  F.  P.  Dunn  (J.C.S.,  1926,  2411— 
2416). — A-Methyl  ethers  of  the  aldoximes  yield  the 
corresponding  methylamides  on  warming  with  acetic 
anhydride;  A-methylanisaldoxime  gives  the  aceto- 
methylamide  at  once,  whilst  if  the  solution  is  boiled 
for  some  time  the  acetomethylamides  are  formed  in 
other  cases.  These  results  are  not  explained  by  the 
theories  of  the  Beckmann  rearrangement  involving 
the  elimination  of  water  and  the  formation  of  a 
univalent  nitrogen  compound,  but  they  afford  an 
indication  of  the  configuration  of  the  A-ethers,  which 
appear  to  be  similar  in  constitution  to  the  (3-ald- 
oximes.  The  following  compounds  have  been  pre¬ 
pared  in  the  manner  indicated  :  p-nitrobenzomethyl- 
amide,  m.  p.  217°  (acetyl  derivative,  m.  p.  125°) ; 
o-?u7,ro-isomeride,  m.  p.  107°  (also  from  o-nitrobenzoyl 
chloride  and  methylamine) ;  w-nitro-isomeride ; 
benzomethylamidc,  m.  p.  78° ;  3  :  4 -metliylenedioxy- 
benzometliylamide,  m.  p.  136°  (also  from  ethjd  3  : 4- 
methylenedioxybenzoate  and  methylamine) ;  cin- 
namomethylamide,  m.  p.  111°  (similarly  from  ethyl 
cinnamate);  anisomethylamide,  m.  p.  116°  (from 
anisoyl  chloride  and  methylamine ;  acetyl  derivative, 
m.  p.  50°).  A-Methyl-o-mcthoxybenzaldoxime  gave 
an  oil  which  was  decomposed  by  boiling  alcoholic 
potassium  hydroxide  into  methylamine  and  o-nieth- 
oxybenzoic  acid.  O-Methyl-wi-nitrobenzaldoxime  is 
unaffected  by  boiling  with  acetic  anhydride  for  2 
hrs.  The  hydrochloride  of  A-methyl-m-nitrobenz- 
aldoxime  is  converted  into  wi-nitrobenzomcthylamide 
when  heated  at  16S — 170°.  J.  S.  H.  Davies. 

Odour  and  molecular  asymmetry.  III.  J. 

von  Braun  and  W.  Haensel  (Ber.,  1926,  59,  [B], 
1999—2011;  cf.  A.,  1924,  i,  3;  this  vol.,  65).— An 
instance  of  difference  in  odour  between  two  inactive 
compounds  containing  two  similar  asymmetric  carbon 
atoms  and  belonging,  respectively,  to  the  racemic  and 
meso  series  is  recorded ;  both  compounds  are  derived 
from  the  same  source.  Technical  s-m-xylenol  is 
purified  sufficiently  to  permit  hydrogenation  through 
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its  acetate,  b.  p.  115 — 117°/14  ram.  It  is  converted 
by  aluminium  into  the  corresponding  di-m-5-xylyl 
ether,  b.  p.  181°/14  nun.,  m.  p.  60 — 61°  ( tetranitro - 
derivative,  in.  p.  206°).  Catalytic  hydrogenation  of 
s-m-xylenol  in  the  presence  of  nickel  leads  to  a 
mixture  of  unchanged  material,  cis-  and  trans- 3  :  5- 
dimethylcycfohexanol ,  and  cis-  and  trans- 3 : 5-dimethyl- 
cycZohexanone.  3 : 5-Ditnethylcyc\ohexyl  chloride, 
b.  p.  60°/14  mm.,  df  0-9499,  3  : 5-dimethykyclo- 
hexyl  bromide,  b.  p.  82°/14  mm.,  df  1-2155,  and 
3  : 5-dimethylcyc\ohexyl  hydrogen  phthalate,  m.  p. 
94 — 97°,  are  prepared  from  the  mixture  of  alcohols. 
The  product,  m.  p.  38°,  which  crystallises  from  the 
mixed  alcohols  is  identified  as  3f :  5s-dimethylcycfo- 
liexanol.  Oxidation  of  the  mixture  of  alcohols  with 
Beckmann’s  mixtures  gives  the  corresponding 
ketones,  converted  by  phenylhydrazine  into  dimelhyl- 
telrahydrocarbazole,  m.  p.  96 — 99°,  which  is  dehydro¬ 
genated  by  lead  oxide  at  350°  to  dimethylcarbazole, 
m.  p.  124—126°  (m'/roso-derivative,  m.  p.  about  135°). 
Oxidation  of  3  :  5-dimethylo/c/ohexanone  with  nitric 
acid  yields  mcthylsuccinic  acid  and  a  non-crystalline 
mixture  of  (presumably)  the  four  stereoisomeric  forms 
of  a(i'-dimethyladipic  acid  (thence  an  ethyl  ester, 
b.  p.  131 — 132°/14  nnn.,  df  0-9900 ;  chloride ,  b.  p. 
127 — 131°/14  mm.,  df  1-1730;  amide,  m.  p.  153 — 
159°,  and  dihydrazide,  m.  p.  139 — 142°,  from  which 
cne-diamino-fi-methylpentane  dihydrochloride,  m.  p. 
155 — 172°,  is  derived).  Chlorination  of  the  ketone 
in  the  presence  of  calcium  carbonate  and  water 
affords  2-cMoro-Z :  o-dimethylcyc\ohexanone,  b.  p. 
123— 124°/14  mm.,  dis  1-1472.  The  mixture  of 
ketones  is  converted  by  hydroxylamine  hydrochloride 
and  alkali  in  cold,  aqueous-alcoholic  solution  into  the 
readily  separable  3C :  5c-dimethylcyc(ohcxanoncoxime, 
m.  p.  72°  ( benzoyl  derivative,  m.  p.  79°),  and  non¬ 
crystalline  3C :  5‘-d imethylcyclohexanoneox i me ,  an  oil 
(non-crystalline  benzoyl  derivative),  trans-3  :  5 -Di- 
methykyolohexanone  has  b.  p.  180 — 181°,  df  0-9032, 
nf  1-4475  ( semicarbazone ,  m.  p.  193 — 194°;  tetra- 
hydrocarbazole  derivative,  m.  p.  85 — 86°) ;  the  a[3'-di- 
methyladipic  acid  derived  from  it  has  b.  p,  20S — 
212°/14  mm.  Reduction  of  the  iraw.s-oxiine  with 
sodium  and  alcohol  gives  3  :  5-dimetkylcyc\ohexyl- 
amine,  b.  p.  167 — 168°  ( hydrochloride ,  m.  p.  19S — 
200° ;  picrate,  m.  p.  195 — 197° ;  non-crystalline 
acetyl  derivative;  benzoyl  derivative,  m.  p.  140 — 
142°),  the  trans  nature  of  which  is  established  by  its 
fission  into  optical  antipodes  by7  means  of  d- tartaric 
acid,  cis-3  :  5-Dimelhylcyc\ohexanone  has  b.  p.  182 — 
183°,  df  0-8942,  nf  1-4407  (semicarbazone,  m.  p.  202 — 
203°;  telrahydrocarbazole  derivative,  m.  p.  105 — 
106°).  Oxidation  of  the  ketone  yields  methyl- 
succinic  acid  and  a|3 ’-dimethyladipic  acid,  m.  p.  63 — 
64°.  Reduction  of  the  oxime  affords  cis-3  : 5-di- 
methylcyclohexylamine,  b.  p.  168°  (hydrochloride, 
m.  p.  230° ;  picrate,  m.  p.  195 — 197° ;  acetyl  derivative, 
m.  p.  132°  ;  benzoyl  compound,  m.  p.  154°).  The  base 
could  not  be  resolved  into  its  antipodes  by  d-tartaric 
acid.  The  cis-  and  trans- 3  :  5-dimethylcydohcxanones 
have  distinctly  different  odours.  H.  Wren. 

Carbonring-s.  VTI.  Constitution  of  muscone, 
L.  Ruzicka  (Helv.  Chim.  Acta,  1926,  9,  715 — 729). — 
Muscone  isolated  from  musk  by  the  method  of  Wal- 


baum  (A.,  1906,  i,  595)  contains  10%  of  similarly 
boiling  substances  with  physical  constants  approxim¬ 
ating  to  those  of  muscone,  and  in  order  to  obtain  the 
pure  ketone,  df  0-9237,  nf  1-4811,  ocD  —12-0°,  it  must 
he  regenerated  from  its  purified  semicarbazone,  m.  p. 
134°.  The  pure  ketone  has  the  composition  C18H30O 
and  is  identical  in  odour  with  cydopcntadecanonc  and 
its  methyl  derivatives  (cf.  Ruzicka,  Stoll,  and  Schinz, 
this  vol.,  615).  The  optical  activity  of  muscone 
persists  after  treatment  with  hydrochloric  acid  in  a 
sealed  tube,  on  regeneration  of  the  ketone  from  its 
sodium  derivative  prepared  by  the  action  of  sod- 
amide,  on  reduction  with  sodium  and  boiling  alcohol 
to  muscol,  m.  p.  35°,  b.  p.  140°/1  mm.,  aD  +14-9°, 
and  dehydration  of  tills  to  the  hydrocarbon,  muscene, 
b.  p.  120°/1  nun.,  a„  — 8-S°,  and  hence  the  asymmetric 
carbon  atom  cannot  be  adjacent  to  the  carbonyl 
group.  Oxidation  of  muscone  with  chromic  acid 
yields  a  mixture  of  (?)  two  diearboxylic  acids, 
C16H30O4,  which  could  not  be  separated,  together 
with  succinic,  adipic,  suberic,  sebacic,  and  decane- 
otK-dicarboxylic  acid.  Since  the  m.  p.  of  muscone- 
semicarbazone  is  depressed  by  mixing  with  3-methyl- 
ci/cfopentadecanonesemicarbazone  (in.  p.  164 — 165°), 
muscone  must  be  either  2-  or  4-methylcycZopenta- 
decanone.  J.  •  W.  Baker. 

Condensation  of  mesityl  oxide  with  aliphatic 
ketones.  J.  B.  Ekeley  and  M.  S.  Carpenter  (J. 
Amer.  Chem.  Soc.,  1926,  48,  2375 — 2378). — Mesityl 
oxide  was  condensed  with  a  scries  of  aliphatic  ketones 
in  presence  of  sodium  ethoxidc,  sodium  methoxide, 
sodamide,  barium  hydroxide,  diethylamine,  and 
piperidine  under  varying  conditions  of  time,  temper¬ 
ature,  illumination,  and  solution.  In  each  case,  only 
one  and  the  same  of  the  possible  isomeric  condens¬ 
ation  products  was  obtained.  Unsaturated  ketones 
were  obtained  from  mesityl  oxide  and  the  following 
ketones :  from  methyl  ethyl  ketone,  C10H10O,  b.  p. 
99-5 — 100°/4-5  mm./  df  0-92S11,  nf  1-5048  (semi¬ 
carbazone,  m.  p.  176°) ;  from  methyl  propyl  ketone, 
C1iH180,  b.  p.  122 — 126°/13  mm.,  df  0-92372,  nf 
1-5112  ( semicarbazone ,  m.  p.  172°);  from  diethyl 
ketone,  CuHlgO,  b.  p.  102 — 105°/4  mm.,  df  0-93062, 
nf  1-521S  ( semicarbazone ,  m.  p.  170°);  from  methyl 
butyl  ketone,  C12H20O,  b.  p.  119 — 121°/11  mm.,  df 
0-92004,  nf  1-5130  (semicarbazone,  m.  p.  172°);  and 
from  methyl  isobutyl  ketone,  C12H20O,  b.  p.  101 — 
104°/3  mm.,  df  0-92616,  nf  1-5222  (semicarbazone, 
m.  p.  170°).  F.  G.  Willson. 

ciyctoHexylidenecyclohexanone.  K.  Iyunze 
(Ber.,  1926,  59,  \B],  2085 — 2088).— The  probability 
that  cycfohexylidenecycfohcxanone  has  the  constitution 
(I)  (R=H)  is  strengthened  by 

CR*  CO  the  observation  that  it  con- 
/\  denses  with  aldehydes  in 

CH2  (^R2  aqueous-alcoholic  solution  in 

CH„  CH„  CH,  CH2  the  presence  of  sodium  hydr- 
\  /  "  \  /  oxide,  giving  dibenzylidene cyclo- 

(jH.  (i  \  CF  hexylidenecyclohexanone  (R2= 
v  ■  2  ICHPh),  m.  p.  173—174°  (corr. 

decomp.),  and  dianisylidenccyclohexylidenecyclo- 
hexanone  ( R2 = XJfl-Ce H, -OMe ) .  m.  p.  152 — 153° 
(coit.) .  cyd'oHexylidenccy/d'ohexanone  hydrochloride, 
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m.  p.  42 — 43°,  and  the  corresponding  hydrobromide, 
m.  p.  40 — 41°,  are  described.  cycloHexylidene- 
cyclohcxanone  and  ethyl  alcohol  in  the  presence 
of  alkali  give  the  compound,  C12HlgO,EtOH,  m.  p. 
1G0°  The  observation  that  bisc.yc/ohexylidenecyc/o- 
hexanone  is  converted  by  alcoholic  alkali  hydroxide 

into  dodecahydro- 
triphenylene  is 
q  most  readily  ex- 
plained  by  assign- 
^2  ing  to  it  the  con¬ 
stitution  (II),  which 
also  accounts  for 
the  production  of 
dodecahydrotriphenylene  from  cyclohexylidenecyclo- 
hexanone  and  cyclohexanone.  H.  Wren. 


Compounds  of  cyclohexanone  with  benz alde¬ 
hyde.  D.  Vorlander  and  K.  Kunze  (Ber.,  1926, 
59,  [-B],  2078 — 2085). — Benzaldehyde  (1  mol.)  and 
cyclohexanone  (2  mols.  or  excess)  give  benzylklene- 
cyclohexanone  (Wallach,  A.,  1907,  i,  220)  in  presence 
of  0-36%  aqueous  alkali  hydroxide,  2-x-hydroxy- 
b employ clohexanone,  m.  p.  101 — 102°  [acetate,  m.  p. 
70-4 — 71-1°  (corr.)],  in  presence  of  0T%  aqueous 
alkali  hydroxide,  and  dibenzylidenecyclohexanone  (cf. 
Wallach,  be.  cit.)  in  alcoholic  or  aqueous-alcoholic 
alkali  hydroxide.  The  latter  substance  is  also 
obtained  under,similar  conditions  from  equimolecular 
proportions  of  the  components.  Benzaldehyde  (2 
mols.)  and  cyclohexanone  (1  mol.)  afford  2  :  6 -bis- 
a-hydroxybenzylcyclohexanone  or  dibenzylidenecyclo¬ 
hexanone,  respectively,  in  presence  of  0-38%  aqueous 
or  alcoholic  alkali  hydroxide.  Equimolecular  pro¬ 
portions  of  benzaldehyde  and  benzylidenecyclo- 
hexanone,  in  presence  of  1%  aqueous  or  alcoholic 
alkali  hydroxide,  give  2-a-hydroxybenzyl-G-benzyl- 
idenecyclohexanone,  m.  p.  102 — 103°  (corr.),  or 
dibenzylidenecyclohexanone.  2  :  6-Bis-cc-hydroxy- 
benzylcyclohexanone  and  dibenzylidenecyclohexanone 
are  derived  from  2-a-hydroxybenzylcyclohexanone  in 
aqueous  (0-35%)  or  alcoholic  alkali  hydroxide. 
2  :  2-Hydroxybenzylcyclohexanone  (1  mol.)  and  cyclo¬ 
hexanone  (1  mol.),  in  presence  of  0-3S%  aqueous 
alkali  hydroxide,  give  benzylidenecyclohexanone. 
2-a-Hydroxybenzyl-C-benzylidenccyclohexanone  is  not 
affected  by  0-38%  aqueous  alkali  hydroxide,  but  is 
transformed  by  alcoholic  alkali  hydroxide  or  acetic 
anhydride  into  dibenzylidenecyclohexanone.  2  :  6- 
Bis-a-hydroxybenzylcyclohcxanone  is  unchanged  by 
aqueous  alkali  hydroxide,  but  converted  into  dibenzyl¬ 
idenecyclohexanone  by  alcoholic  alkali  hydroxide. 
The  detection  of  cyclic  ketones  or  aldehydes  as  their 
dibenzylidene  compounds  must  be  effected,  therefore, 
by  condensation  in  methyl-  or  ethyl-alcoholic  solution. 

2-Benzylidenecyclohexanone  and  ethyl  sodio- 
malonate  give  the  normal  adduct,  from  which  the 
diamide,  C16H20O3N2,  m.  p.  169 — 170°,  is  obtained 
by  means  of  ammonia.  Hydrolysis  of  the  ester  gives 
the  dibasic  acid,  C16H1805,  m.  p.  137 — 139°  (corr.; 
decomp.),  which  by  loss  of  carbon  dioxide,  passes 
into  $-phenyl-$-2-ketocyc\ohexylpropionic  acid,  m.  p. 
127 — 128°  (corr.)  [ anhydride ,  m.  p.  124—125°; 
■methyl  ester,  m.  p.  96 — 97°  (corr.) ;  ethyl  ester,  m.  p. 
74 — 75°  (corr.)].  H.  Wren. 


Fission  of  methoxylated  benzophenones.  T.  R. 
Lea  and  R.  Robinson  (J.C.S.,  1926,  2351 — 2355). — 
The  prediction  by  the  electronic  theory  previously 
propounded  (this  vol.,  397)  that  in  the  fission  of  meth- 
oxybenzop  he  nones,  the  linking  between  p-methoxy- 
phenyl  and  carbonyl  would  be  less  readily  disrupted 
than  that  between  phenyl  and  carbonyl,  and  that 
this  in  its  turn  would  be  more  stable  than  the  linking 
between  m-methoxy phenyl  and  carbonyl  has  been 
found  to  be  true  in  the  main,  although  the  behaviour 
of  benzoylcyclopropane  (A.,  1922,  i,  350)  is  unexpected. 
Thus,  by  fission  with  sodamide,  followed  by  hydrolysis 
of  the  resulting  mixture  of  amides  to  the  corresponding 
carboxylic  acids,  the  following  percentage  fissions  of  the 
linkings  connecting  the  respective  groups  to  carbonyl 
have  been  found  :  Ph  —  CO  'T-a-C6H4-OMe  (p) ; 
Ph->3L-COJ£L-C6H4-OMe  (m);  (m)  MeO-C6H4-^t- 

Co_>£MLH4-OMe  (p) ;  Ph-^l_CO^£±-CGH3(OMe), 
(m,  p);  (m)  Me0-CeH4_32_C0-^C5H4(0Me); 

(7ii,  p) ;  (p)  MeO,C6H4-^t-CO-d^2_C6H3(OMe)2  (in,  p). 

2- Methoxy-,  2  :  4-  and  2  :  5-dimethoxy-benzophenone 
gave  in  each  case  almost  pure  benzoic  acid,  4-cyano- 
benzophenone  gave  only  4-benzoylbenzoic  acid. 

3- Methoxybenzophenonc  is  best  obtained  by  oxidising 

m-methoxydiphenylcarbinol  with  sodium  dichromate 
and  sulphuric  acid ;  3  ;  4' -dimethoxybenzophenone, 

m.  p.  55°,  is  obtained  by  the  action  of  aluminium 
chloride  on  a  mixture  of  m-methoxy  benzoyl  chloride 
and  anisole  in  carbon  disulphide;  3:4:  3 '-trimethoxy- 
benzophenone,  m.  p.  83 — 84°  (oxime,  m.  p.  128°),  is 
prepared  similarly  from  veratrole. 

J.  S.  H.  Davies. 

Condensation  of  benzyl  methyl  ketone  with 
salicylaldehyde.  R.  Dickinson  (J.C.S.,  1926, 

2234 — 2241). — In  the  presence  of  piperidine  or 
diethylamine  the  condensation  furnishes  o -hydroxy- 
styryl  benzyl  ketone,  m.  p.  181°  (semicarbazone,  m.  p. 
205 — 206°;  carbomethoxy- derivative,  m.  p.  64 — 65°; 
methyl  ether,  m.  p.  79°).  When,  however,  benzyl 
methyl  ketone  and  salicylaldehyde  are  converted  in 
the  presence  of  aqueous-alcoholic  alkali  under  stated 
conditions,  a  mixture  of  five  isomerides,  A,  m.  p. 
185°  (decomp.),  B,  m.  p.  228°  (decomp.),  C,  m.  p. 
186°,  D  (  +  1  mol.  of  benzene),  m.  p.  209°  (decomp.), 
and  E,  m.  p.  239°  (decomp.),  each  having  the  empirical 
formula  C41H3604,  is  produced.  E,  which  probably 
contains  two  phenolic  hydroxyl  groups,  differs  from 
the  rest  in  being  soluble  in  cold  aqueous  alkali,  and  is 
reprecipitated  unchanged  on  acidification.  The  inter¬ 
relationships  are  shown  by  the  scheme  :  A . — 

B  D  C.  These  are  probably  stereoiso- 

merides  derived  from  the  unisolated  ays-triphenyl- 
acetyl-pS-di-o-hydroxyphenylpentane, 
CH2Ph-CO-CH[CH(C6H4-OH)-CH2-CO-CH2Ph]2  by  loss 
of  1  mol.  of  water,  giving  rise  probably  to  pyran  deriv¬ 
atives,  for  A  readily  yields  a  disemicarbazone,  m.  p. 
230°  (decomp.,  impure).  The  possible  structural 
formula!  are  discussed.  The  dimethyl  ethers  of  A  and 
B  are  identical,  and  melt  at  135° ;  that  of  D  melts  at 
138°.  a- Phenyl-o-methoxy styryl  methyl  ketone,  m.  p. 
145°,  is  obtained  from  o-methoxybenzaldehyde  and 
benzyl  methyl  ketone  in  presence  of  hydrogen  chloride. 

J.  S.  H.  Davies. 
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Pungent  principles  of  ginger.  III.  Con¬ 
stitution  of  shogaol.  H.  Nomura  and  S.  Tsurumi 
(Proc.  Imp.  Acad.  Tokyo,  1926,  2,  229 — 232;  cf. 
J.C.S.,  1917,  111,  769,  777,  790;  A.,  1918,  i,  446).— 
Three  liomologues  of  zingerone  have  been  prepared, 
and  that  containing  a  w-hoptyl  radical  is  found  to 
be  identical  with  dihydroshogaol.  4-Hydroxy-3- 
metlioxystyryl  n- hexyl  ketone,  m.  p.  49°,  is  reduced  to 
k-hydroxy-Z-methoxyphenylethyl  n -hexyl  ketone ,  an  oil 
(i benzoyl  derivative,  m.  p.  75°,  methyl  ether  yielding 
an  oxime,  m.  p.  89°,  and  a  semicarbazone,  m.  p.  97-5— 
99°).  Hydroxy -3-rnethozystyryl  n-heplyl  ketone,  m.  p. 
43°  (the  benzoyl  derivative,  m.  p.  72-5°,  is  not  identical 
with  that  of  shogaol),  is  reduced  to  4-hydroxy-3- 
methoxyphenylethyl  n-heplyl  ketone,  m.  p.  31°  (the 
benzoyl  derivative,  m.  p.  64°,  being  identical  with 
that  of  dihydroshogaol  :  methyl  ether  with  oxime, 
m.  p.  80-5°,  and  semicarbazone,  m.  p.  83-5°,  described). 

Hydroxy -‘A-melhoxystyryl  n -octyl  ketone,  in.  p.  46° 
(i benzoyl  derivative,  m.  p.  78-5°),  is  reduced  to  i-hydr- 
oxy-Z-methoxyphenylcthyl  n -octyl  ketone,  m.  p.  36-5° 
( benzoyl  derivative,  m.  p.  46°;  methyl  ether  yielding 
an  oxime,  m.  p.  80°,  and  semicarbazone,  m.  p.  87-5°). 
Zingerone  and  ?i-heptaldehyde  condense  to  yield 
o.-(4L-hydroxy-Z-methoxyphenyl)-£\*-undecen-y-one ,  b.  p. 
227— 22977-5  mm.,  df  1-0299,  nf;  1-52317.  From 
these  observations,  shogaol  should  be  the  correspond¬ 
ing  a-(4-hydroxy-3-methoxyphenyl)-A5-decen-y-one. 

G.  M.  Bennett. 

Hydrolytic  fission  of  substituted  dibenzoyl- 
me thanes.  W.  Bradley  and  R.  Robinson  (J.C.S., 
1926,  2356 — 2367). — Although  the  determination  of 
the  number  of  mols.  of  R-C02H  and  R'-C02H,  respect¬ 
ively,  derived  from  100  mols.  of  various  diketones, 
R'CO-CHo-CO-R',  by  hydrolysis  with  1%  aqueous 
sodium  hydroxide  indicates  that  there  is  a  definite 
tendency  to  produce  in  relatively  greater  amounts 
the  stronger  of  the  two  acids  which  may  be  formed, 
the  effect  of  substituents  cannot  be  so  simply 
accounted  for.  The  effect  of  various  factors  on  the 
probable  mechanism  of  the  reaction  is  discussed. 

«-p-Anisoylacetophenone,  m.  p.  132°  [hydrolytic 
fission  :  (p)Me0-CGH4-C02H  :  Ph-CO2H=50-2  :  49-8], 
is  obtained  by  condensation  of  ethyl  anisate  with 
acetophenone  or  of  ethyl  benzoate  with  p-acetyl- 
anisole  in  presence  of  sodamide.  The  copper  deriv¬ 
ative  has  m.  p.  241°  (Pond  and  Maxwell,  A.,  1900, 
i,  102,  give  m.  p.  247 — 249°);  phenylanisyldiveratro- 
copyrine  ( hydrochloride  and  acetate  described),  formed 
by  condensing  the  diketone  with  diaminoveratrone, 
has  m.  p.  352°  (decomp.).  The  following  compounds 
are  prepared  by  the  same  general  methods  :  o>-o- 
anisoylacetophenone,  m.  p.  65°  [hvdrolytic  fission :  (o) 
Me0;C6H4-C02H  :  Ph-C02H=82-1  :  17-9],  from  ethyl 
o-anisate  and  acetophenone,  copper  derivative,  m.  p. 
196 — 197° ;  phenyl-o-anisyldiveralrocopyrine,  m.  p. 
308°  ( hydrochloride  and  acetate  described) ;  u-m-anisoyl- 
acetophenone,  m.  p.  59-5°,  b.  p.  157 — 159°/18  mm. 
[hydrolytic  fission :  (m)  MeC)-C6H4*C02H  :  Ph-C02H= 
61-9:38-1],  copper  derivative,  m.  p.  215°;  phenyl - 
m.-anisyldiveratrocoj)yrine,  m.  p.  315°;  a-p -anisoyl- 
propiophenone,  m.  p.  56-5°  [hvdrolytic  fission :  (p) 
MeOCGH4-C02H  :  Ph-C02H=61-1  :  38-9],  from  ethyl 
benzoate  and  p-methoxypropiophenone,  b.  p.  178 — 


180°/46  mm.,  but  not  from  ethyl  anisate  and  propio- 
phenone,  copper  derivative,  m.  p.  218°  ;  no  copyrine  de¬ 
rivative  :  <*-p-i&opropoxybenzoylacetophenone,  m.  p.  73° 
(hydrolytic  fission :  (p)  Pr0O-C6H4*CO2H  :  Ph-C02H= 

33- 0  :  67-0),  best  from  p-isopropoxyacetophenone- 

(below)  and  ethyl  benzoate,  copper  derivative, 
m.  p.  228° ;  p-iso propoxydiphenyldiveratrocopyr- 
ine,  m.  p.  >355°  ( hydrochloride  described); 

(£>-m.-chlorobenzoylaceto2rfienone,  m.  p.  70°  [hydro¬ 
lytic  fission : (m) Cl-CgHpCOgH :  Ph-C02H=66-4 :  33-6], 
from  ethyl  m-clilorobenzoate  and  acetophenone,  copper 
derivative,  m.  p.  254°  ;  m.-chlorodiphen'yldiverairocopyr- 
ine, m. p.  > 355° [hydrochloride  described);  w-p-ehloro- 
benzoylacetophenone,  m.  p.  89°  [hvdrolytic  fission  :  (p) 
C1-C6H4-C02H  :  Ph-C02H=63-7  -.  36-3],  similarly  from 
ethyl  p-chlorobenzoate,  b.  p.  236 — 238°,  copper  deriv¬ 
ative,  m.  p.  271°  ;  p-chlorodiphenyldiveratrocopyrine, 
m.  p.  >370°;  w-TO-nitrobcnzoylacetophenone  [hydro¬ 
lytic  fission  :  (m)  N02-C6H4-C02H  :  Ph-C02H  = 
82-3:  17-7],  copper  derivative,  m.  p.  298°;  m-nitro- 
diphenyldiveralrocopyrine,  m.  p.  324°  ( hydrochloride 
described) ;  u-p-nitrobenzoylacetophenone  [hydrolytic 
fission  :  (p)  N02-CGH4-C02H  :  Ph-CO2H=80-7  :  19-3] 
in  poor  yield  from  ethyl  p-nitrobenzoate  and  aceto¬ 
phenone,  better  by  using  Wieland’s  method  (A.,  1904, 
i,  432),  copper  derivative,  m.  p.  305°;  p -nitrodiphenyldi- 
veratrocopyrine,  m.  p.  >355°  (hydrochloride  described) ; 
to-2  :  4-dimethoxybenzoylacetophcnone  [hydrolytic 
fission  :  (o,  p)  (Me0)2'CGH3-C02H  :  Ph-C02H  = 
74-7  : 25-3],  copper  derivative,  m.  p.  193°;  2  : 4- 
dimethoxydiphenyldiveratrocopyrine,  m.  p.  296° ; 
co-veratroylacetophenone  [hydrolytic  fission  :  (rn,  p) 
(Me0)2-CGH3-C02H  :  Ph-CO2H  =  50-8  :  49-2] ;  phenyl- 
veratryldiveratrocopyrine,  m.  p.  289°  (hydrochloride  de¬ 
scribed)  ;  <z>-m.-methoxybenzoyl-p-methoxyacetophenone, 
m.  p.  91°  [hydrolytic  fission  :  (to)  Me0-CGH4-C02H  :  (p) 
MeO-CcH4-CO2H=79-0  :  21-0],  from  ethyl  m-meth- 
oxybenzoate  and  p-acetjdanisole,  copper  derivative, 
m.  p.  218°;  m-anisyl-p-anisyldiveratrocopyrine,  m.  p. 
290 — 293°  (acetate  described) ;  3:4:  5-lrirnelhoxy- 

benzoylacetophenone,  m.  p.  97°  [hydrolytic  fission  :  (to, 
to,  p)  (Me0)3-C6H2-C02H  :  Ph-C02H=68-8  :  31-2], 
from  ethyl  3:4: 5-trimethoxybenzoate  and  aceto¬ 
phenone,  copper  derivative,  m.  p.  254°;  3:4:  5-lri- 
methoxydiphenyldiveratrocapyrine,  m.  p.  323°  ( hydro¬ 
chloride  and  acetate  described) ;  o-m-methoxy- 
benzoyl-3  : 4 -dimethoxyacetophenone,  m.  p.  78-5° 
[hydrolytic  fission  :  (m)  Me0-CGH4-C02H  :  (to,  p) 

(MeO)2CGH3-CO2H=40-l  :  59-9],  from  ethyl  TO-moth- 
oxybenzoate  and  acctoveratrone,  copper  derivative, 
m.  p.  223°;  m -anisylveratryldiveratrocopyrine,  m.  p. 
301-5°  ( hydrochloride  described);  ^-anisoyl-o  :  4- 

dirnethoxy acetophenone,  m.  p.  97°  [hydrolytic  fis¬ 
sion  :  (p)  MeOCGH4-C02H :  (to,  p)  (Me0)2-CGH3C02H= 

34- 2  :  65-8],  best  from  ethyl  veratrate  and  p-acetyl- 
anisole,  copper  derivative,  m.  p.  238° ;  p -anisylveratryl- 
diveralrocopyrine,  m.  p.  300°  (acetate  described). 

p-iso Projwxy benzoic  acid,  m.  p.  161°  ( ethyl  ester, 
b.  p.  279 — 280°),  is  obtained  from  p-bromophenyl 
isopropyl  ether  by  the  Grignard  reaction,  whilst 
p-isopropoxyacetophenone,  m.  p.  38 — 39°,  b.  p.  153°/ 
26  mm.,  is  obtained  in  small  yield  from  phenyl 
isopropyl  ether  by  condensation  with  acetyl  chloride 
in  presence  of  aluminium  chloride,  and,  better,  by 
the  interaction  of  isopropyl  bromide  and  the  sodium 
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salt  of  ^j-hydroxyacetophenone.  «  -  p -Ethoxybenzoyl - 
acetophenone,  from  ethjd  p-ethoxybenzoate  and  aceto¬ 
phenone,  has  m.  p.  68°,  whilst  co -piperonoylaceto- 
phenone,  prepared  similarly  from  ethyl  piperonylate, 
melts  at  85-5°,  and  yields  a  copper  derivative,  m.  p. 
179°,  and  phenylpiperonyMiveratrocopyrine,  m.  p.  328°. 

J.  S.  H.  Davies. 

Oximes  of  amino-  and  hydroxy-benzo- 
quinones.  F.  Kehrmanx  and  M.  Sterchi  (Helv. 
Chim.  Acta,  1926,  9,  859 — 866). — 2  :  5-Dihydroxy-p- 
benzoquinone  yields  a  diacetyl  derivative,  m.  p.  150 — 
152°,  which,  in  alcoholic  solution  with  powdered 
hydroxylaminc  hydrochloride,  yields  the  monoacetyl 
derivative  of  2  : 5-dihydroxy- j)-benzoquinonemon- 
oxime,  m.  p.  115 — 120°  (decomp.) ;  this  on  hydrolysis 
yields  2  : 5-dihydroxy-p-benzoquiiionemonoxime,  de¬ 
comp.  170 — 180°  ( diacetyl  derivative,  m.  p.  121°), 
which  is  also  obtained  by  the  action  of  hydroxylamine 
on  5-amino-2-hydroxy-jp-benzoquinone.  4 :  5-Di- 
amino-o-benzoquinone  (cf.  Hochn,  A.,  1925,  i,  93S) 
reacts  in  its  jU-quinonoid  (inline)  form  with  hydroxyl¬ 
amine  to  yield  b-amino-2-hydroxy-p-benzoquinoneA- 
oxiine,  decomp.  220°  [ monoacetyl  derivative,  m.  p. 
135°  (decomp.)].  The  product  obtained  by  the 
oxidation  of  triaminoresorcinol  (Schreder,  A.,  1871, 
227),  which  is  considered  to  be  2  : 6-diamino-3- 
hydroxy-p-bcnzoquinone-4-iminc,  yields,  with  hydr¬ 
oxylamine,  2  :  6-diamino -3-hydro xy-p-benzoquinonc - 
4-oxime,  and  forms  a  diacetyl  derivative,  which, 
when  kept  for  12  hrs.  in  alkaline  solution  at  the 
ordinary  temperature,  is  converted  into  2  :  6-diacet- 
amido-3-hydroxy-p-benzoquinone.  This,  with  excess 
of  hydroxylamine,  yields  the  corresponding  dioxime 
( ?),  decomp.  180°.  J.  W.  Baker. 

Catalytic  role  of  mercury  in  sulphonation  of 
anthraquinone.  A.  Meyer  (Compt.  rend.,  1926, 
183,  519 — 521). — Anthraquinone-a-sulphonic  acid 

and  its  salts  are  not  converted  into  the  p-sulphonic 
acid  by  heating  with  sulphuric  acid  except  in  the 
presence  of  mercuiy.  It  is  suggested  that  the  a-  is 
transformed  into  the  [3-acid  by  dcsulphonation 
in  the  presence  of  the  catalyst  and  resulphon- 
ation  in  the  (3-position.  The  suggestion  is  thus  dis¬ 
credited  that  in  the  absence  of  a  catalyst  the 
a-sulplionate  is  first  formed  and  this  is  then  converted 
into  the  p-sulphonatc,  whilst  in  the  presence  of  mer¬ 
cury  the  formation  of  a-sulphonate  is  accelerated  to 
such  an  extent  that  the  conversion  of  a-  into  p-sulphon- 
ate  does  not  proceed  in  any  considerable  degree  (cf. 
Martinet,  A.,  1921,  i,  732).  L.  F.  Hewitt. 

Manufacture  of  condensation  products  and 
dyes  of  the  benzanthrone  series  [dibenz antim¬ 
ony  Is  and  isodibenzanthrones].  Badische 
Anilih-  tjnd  Soda-Fabrik. — See  B.,  1926,  780. 

Saponins  and  their  relation  to  other  plant 
products.  A.  Wixdaus  (Nachr.  K.  Ges.  Wiss. 
Gottingen,  1925,  45;  from  Chem.  Zentr.,  1926,  I, 
1S14). — Gitonin,  C49Hg0O28,  yields,  on  hydrolysis, 
gitogenin,  C2GH4204,  3  mols.  of  hexose,  and  1  mol.  of 
pentose.  Digitonin,  probably  C55H90O29,  yields 
digitogenin,  C26H4205,  4  mols.  of  hexose,  and  1  mol. 
of  pentose.  The  structure  of  gitogenin  and  digitogenin 
is  discussed  (cf.  A.,  1925,  i,  143S).  Digitogenin,  like 


cholesterol,  contains  a  side-chain  broken  down  by 
energetic  oxidation  to  a-methylglutaric  acid.  Oxid¬ 
ation  of  gitogenin  with  nitric  acid  yields  a  lactone- 
dicarboxylic  acid,  C22H320G  (loc.  cit.),  which  can  be 
converted  through  the  compound  C21H30O3  into  a 
saturated  hydroxylactone,  C21H3203.  This  substance 
belongs  to  the  same  homologous  series  as  those 
similarly  derived  from  the  genins  of  the  heart-poisons. 
The  relationship  of  these  and  of  gitogenin  to  cholesterol 
is  discussed.  Quillaic  acid  yields  the  sapogenin, 
C29H4g05,  a  saturated  ketonic  dihydro xymonocarb- 
oxylic  acid,  containing  a  saturated  5-ring  system  in 
the  molecule.  Relationship  with  the  bile  acids  is, 
therefore,  improbable.  The  compound  is  probably 
related  to  the  stigmasterol  group.  M.  Clark. 

Oleandrin.  A.  Windatjs  and  K.  Westphal 
(Nachr.  K.  Ges.  Wiss.  Gottingen,  1925,  78 ;  from 
Chem.  Zentr.,  1926,  I,  1S14). — Oleandrin,  probably 
C3iH4809,  m.  p.  249°,  has  a  methoxyl  content  of 
5-61 — 6-17%.  It  is  decomposed  by  warm  acids  into 
digitaligenin  and  a  non- crystallising  sugar,  probably 
digitalose.  The  breakdown  is  forimdated  thus : 
C31H4809-fH20  C24H3605+C7H1405;  C24H3605 

— >-  G24H3203-f2H20.  The  glucoside  is  destroyed 
by  warm  alkali  hydroxide.  M.  Clark. 

Cyclamin.  O.  Dafert  [with  F.  Gund,  O. 
Muller,  and  A.  J.  Nitsche]  (Arch.  Pharm.,  1926, 
264,  409 — 439). — In  investigating  cj’clamin,  the 
saponin  present  in  cyclamen  tubers,  Masson  (A., 
1912,  ii,  674)  obtained  results  radically  different 
from  those  of  earlier  workers  (cf.  e.g.  Plzak,  A.,  1903, 

i,  643).  The  earlier  work,  however,  is  generally 
trustworthy ;  lack  of  agreement  in  detail  is  doubtless 
due  to  differences  in  the  method  of  extracting  the 
cyclamin.  This  operation  is  best  carried  out  on 
peeled,  air-dry  or  even  fresh  tubers;  as  solvent, 
90%  alcohol  is  superior  to  70%,  in  that  less  colouring 
matter  and  other  impurities  are  present  in  the 
cyclamin  obtained.  The  extraction  is  controlled  by 
haemolytic  tests  (cf.  Kofler  and  Dafert,  A.,  1924, 

ii,  74;  Windaus,  ibid.,  1909,  i,  172).  The  dried  tubers 
contain  about  15-9%  of  cyclamin,  and  15-5%  can  be 
extracted  by  treating  the  crushed  material  with 
fifteen  times  its  weight  of  alcohol  in  three  successive 
portions.  The  crude  product,  which  separates  on 
cooling  and  concentration  (at  temperatures  below 
60°),  is  crystallised  from  70%  alcohol,  and  then 
repeatedly  from  80  to  90%  alcohol.  The  crystalline 
compound,  C63H110O32  {M  in  phenol,  about  1000), 
is  sparingly  soluble  or  insoluble  in  organic  solvents 
with  the  exception  of  alcohol,  pyridine,  and  acetic 
acid.  The  haemolytic  index  is  1  :  640,000,  m.  p. 
251—253°,  [aj]5  -22°  (in  pyridine);  ash,  0-02— 0-1% 
(this  is  an  important  criterion).  The  substance  is 
not  hygroscopic,  as  has  hitherto  been  supposed,  but 
it  retains  about  5%  of  moisture  at  the  ordinary 
temperature.  Neither  is  it  an  acid,  although  it 
dissolves  in  dilute  potassium  hydroxide ;  the  crystals 
that  separate  from  this  solution  are  apparently 
unaltered  cyclamin,  in  spite  of  the  change  in  appear¬ 
ance.  Cyclamin  cannot  be  methylated.  Some 
earlier  observations  on  hydrolytic  scission  are  not 
substantiated :  the  compound  is  unattacked  by 
yeast  or  bacterial  enzymes.  When  treated  with  hot 
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dilute  acid,  e.g.,  3 — 5%  sulphuric  acid,  it  is  decom¬ 
posed  into  cyclamiretin  (cf.  Plzak,  loc.  cit.,  etc.), 
C35H5805  (M  in  camphor,  557-5),  pentoses,  chiefly 
Z-arabinose  (identified  as  such  by  decomposition  of 
the  diphenylhydrazone,  and  as  the  p-bromoplienyl- 
osazone),  and  hexoses,  chiefly  or  entirely  dextrose. 
Lsevulose  is  absent ;  glycuronic  acid  groups  are  like¬ 
wise  absent.  Quantitative  determinations  give  the 
following  results:  dextrose, 33-1%  ;  Z-arabinose,  2 1-7% ; 
methylpentoses  (probably  derived  from  impurities), 
3-1%;  total  reducing  sugars  by  Allihn's  method, 
about  52%.  In  isolating  the  cyclamiretin,  it  is 
necessary  to  repeat  the  hydrolysis  several  times  until 
the  solution  no  longer  reduces  Folding's  solution. 
The  product  then  obtained  is  crystalline  (from  alcohol) 
and  has  m.  p.  231°.  It  is  not  an  acid  nor,  apparently, 
a  lactone.  With  methyl  sulphate,  it  jdelds  a  dimethyl 
derivative,  m.  p.  126°.  The  dibenzoyl  derivative 
(m.  p.  216°)  and  diacetyl  derivative  (m.  p.  213 — 214°) 
are  readily  obtained  in  pyridine  solution.  The 
formation  of  these  compounds  indicates  that  two 
hydroxyl  groups  are  present,  whilst  that  of  an  oxime 
suggests  that  the  molecule  contains  also  a  carbonyl 
group,  but,  although  compounds  that  appear  to  be  the 
semicarbazone  and  tliiosemicarbazone,  respectively, 
are  formed,  they  yield  on  analysis  anomalous  results. 
These,  however,  are  the  only  discrepancies,  all  other 
analyses  agreeing  with  the  formula:  given  above,  and 
so  with  the  following  equation  for  the  hydrolysis  : 
C63H110O32+H2O=C35H56O5+3C6H12O6+2C5H10O5. 

W.  A.  Silvester. 

Menthone  series.  II.  Optically  active  men- 
thones  and  menthylamines .  J.  Read  and  G.  J. 
Robertson  (J.C.S.,  192G,  2209— 2223).— The  definite, 
although  unequal  effect  of  90%  sulphuric  acid,  formic 
acid,  hydrogen  chloride,  hydrochloric  acid,  oxalic 
acid,  chromic  acid,  sodium  hydroxide,  sodium 
ethoxide,  and  heat  on  d-  and  Z-Zsomentlione  indicates 
the  existence  of  the  equilibrium  d-{ or  Z-)Zsomenthone 
—V:  Z-(  or  (Z-)mentlione,  whilst  the  hydrogenation  of 
(Z-pulegone,  b.  p.  96-6 — 97-6°/12-5  mm.,  »j>  1-4852, 
[a]1,?  +23-60°,  and  of  Z- A4-p - menthen- 3- one ,  b.  p.  85 — 
88711  mm.,  7i\*  1-4765,  [a][>  — 7S-36°  (preparation 
given),  gives  mixtures  of  (Z-Zsomenthone  and  Z-men- 
tlione.  fZ-isoMenthone,  possibly  not  quite  pure,  ob¬ 
tained  by  hydrogenating  Z-piperitone,  [a]‘,“  —53-90°, 
has  [a][}+69-10° ;  Z-Zsomenthone,  b.  p.  79 — S0°/7  mm., 
?ijJ  1-4580,  [a]U  —71-41°,  is  obtained  similarly  from 
.d-piperitone,  b.  p.  95 — 97°/7-5  mm.,  n1,?'3  1-4S60, 
[a]  1*  +62-50°;  Z-menthone  has  [a]"  -29-60°. 

Formyl-d-ncomenthylamine,  m.  p.  117 — 118°,  [a]JJ 
+53-8°  (crystallographic  data  given)  (hydrochloride, 
m.  p.  75 — 80°),  obtained  from  Z-menthone,  or  pre¬ 
ferably  from  “inverted  Z-menthone”  by  heating 
with  ammonium  formate,  yields  on  hydrolysis 
(Z-neomenthylamine,  [ajjj  +15-73°  (the  r-menthyl- 
amine  of  Wallach,  cf.  A.,  1893,  i,  724),  of  which  the 
following  derivatives  are  described  :  hydrochloride, 
m.  p.  189°,  [a]u  +21-5°  (crystallographic  data  given) ; 
acetyl  derivative,  m.  p.  169 — 170°,  [a]’„  +53-0°; 
benzoyl  derivative,  m.  p.  121-5°,  +22-7° ;  benzyl- 

idene  derivative,  m.  p.  45 — 46°,  [a]])  +61-7°,  salicyl- 
idene  derivative,  m.  p.  99 — 100°,  [a](,  +30-0°; 
$-naphthalenemlphonyl  derivative,  m.  p.  20S°,  [a]',? 


+43-7°.  The  hydrochloride  furnishes  partly  race- 
mised  (Z-A3-menthene  with  sodium  nitrite.  Formyl- 
1-neo mentliylamine,  m.  p.  116 — 117°,  [a],)  —53-6°,  is 
obtained  from  Z-isomenthonc,  and  the  properties  of 
formyl-(ZZ-tteomenthylamine  are  described. 

(Z-j'soMenthylamine  is  best  prepared  by  reducing 
(Z-isomenthoneoxime,  a  viscid  oil,  [a]}}  +46-0°,  n}* 
1-4845,  obtained  by  oximating  (Z-Zsomenthone,  the 
crude  menthylamine  hydrochloride  obtained  from 
Z-menthone  or  “  inverted  Z-menthone  ”  being  a  mix¬ 
ture.  With  nitrous  acid,  it  yields  d-Zsomenthol.  The 
following  derivatives  of  (Z-isomenthylamine  are 
described  :  hydrochloride,  [a]1,)  +23-60°,  m.  p.  >250°; 
formyl  derivative,  m.  p.  45—46°,  [a]1,)  +31-3°;  acetyl 
derivative,  m.  p.  77 — 79°,  [a]1,}  +30-7° ;  benzoyl 
derivative,  m.  p.  97 — 98°,  [a]1,’  + 18-3° ;  (i- naphthalene - 
sulphonyl  derivative,  m.  p.  80 — 81°,  [-/]!(  —2-8° ; 
benzylidene, m.  p.  67 — 68°,  [a]1,?  +90-7°,  and  s alicylidene 
derivative,  m.  p,  122°,  [a]1,’  +77-6° ;  carbamide,  in.  p. 
141-5 — 142-5°,  [a]U  +29-0;  phenylcarbamide,  m.  p. 
142°,  [a]”  +21-8°;  phenylthiocarbamide,  m.  p.  114-5 — 
115-5°,  [a]u  +46-7°.  Z-ZsoMcnthone  yields  similarly 
\-isomenthoneoxime,  a  viscid  oil,  ?i'u  1-4870,  [a]1,-)  —45-2°, 
which  reduces  to  l-isomenthylamine  hydrochloride, 
[a]1,;’  —21-88°.  Salicylidene-l-isomenthylamine  has 
m.  p.  122°,  [a]u  —76-8,  and  an  equimoleeular  mixture 
of  the  d-  and  Z-forms  melts  at  95°.  The  relative  mole¬ 
cular  configurations  of  the  various  menthylamines 
are  discussed.  J.  S.  H.  Davies. 

Menthone  series.  III.  Optically  inactive 
menthylamines.  J.  Read,  (Miss)  A.  M.  R.  Cook, 
and  (in  part)  (Miss)  M.  I.  Shannon  (J.C.S.,  1926, 
2223 — 2234). — dl- Menthylamine,  a  liquid  resembling 
Z-menthylamine,  is  obtained  by  reducing  cZZ-men  thone- 
oxime  with  sodium  and  ethyl  alcohol,  and  yields  the 
following  derivatives :  hydrochloride,  m.  p.  above 
250° ;  chloroplatinate,  m.  p.  201 — 202°  (decomp.) ; 
picrale,  m.  p.  196 — 198°;  formyl  derivative,  m.  p. 
77 — 78°;  acetyl  derivative,  m.  p.  123 — 124°;  benzoyl 
derivative,  m.  p.  145 — 146°;  $-naphthalenesulphonyl 
derivative,  m.  p.  145 — 146°;  benzylidene  derivative, 
an  oil ;  salicylidenc  derivative,  an  oil ;  carbamide,  m,  p. 
157° ;  phenylcarbamide,  m.  p.  162° ;  phenylthiocarb¬ 
amide,  m.  p.  151°.  The  hydrochloride  with  sodium 
nitrite  yields  a  mixture  of  (ZZ-menthol  and  dl- A3- 
menthene.  (ZZ-neoMenthylamine,  liquid,  is  obtained 
as  the  hydrochloride,  m.  p.  184 — 185°  (crystallographic 
data  given),  by  heating  (ZZ-menthone  or  (ZZ-Zsomenthone 
with  ammonium  formate,  and  hydrolysing  the  result¬ 
ing  formyl-A\-\vioinenthylamine,  m.  p.  86°  (crystallo¬ 
graphic  data  given),  with  hydrochloric  acid.  The 
following  derivatives  are  described  :  chloroplatinate, 
m.  p.  206 — 207°  (decomp.) ;  hydrobromide,  m.  p. 
above  220°;  picra/e,  m.  p.  183 — 184°;  acetyl  deriv¬ 
ative,  m.  p.  160 — 161°;  benzoyl  derivative,  m.  p. 
101 — 102°;  $-naphthalenesulphonyl  derivative,  m.  p. 
209 — 210° ;  benzylidene  derivative ;  salicylidene  deriv¬ 
ative,  m.  p.  69-5°;  carbamide,  m.  p.  162 — 163°; 
phenylcarbamide,  m.  p.  183 — 184°;  phenylthiocarb¬ 
amide,  m.  p.  169 — 170°.  The  hydrochloride  with 
sodium  nitrite  yields  chiefly  eZZ-A3-menthene. 

For  the  preparation  of  eZZ+somenthylamine  (the 
“  i -menthylamine  ”  of  Wallach,  A.,  1913,  i,  482), 
cZZ-piperitone  is  converted  into  eZZ- isomenthone  by 
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treatment  with  sodium  and  ethyl  alcohol  followed  by 
oxidation  with  chromic  acid.  The  derived  dl-iso- 
menthoneoxime  is  then  reduced  with  sodium  and 
ethyl  alcohol  to  the  amine;  hydrochloride,  m.  p. 
above  250°;  chloroplatinate,  m.  p.  212 — 213°  (de¬ 
comp.);  picrate,  m.  p.  171 — 173°;  formyl  derivative, 
m.  p.  45 — 47° ;  acetyl  derivative,  an  oil  crystallising  on 
cooling;  benzoyl  derivative,  m.  p.  127 — 128°; 
$-naphthalenesulphonyl  derivative,  m.  p.  141 — 142 ; 
benzylidene  derivative,  m.  p.  41 — 44°;  salicylidene 
derivative,  m.  p.  95°;  carbamide,  m.  p.  203 — 204°; 
phenylcarbamide ,  m.  p.  142 — 143°;  phenylthiocarb- 
amide,  m.  p.  137°.  dl-i’soMenthylamine  with  nitrous 
acid  yields  dZ-isomenthol,  m.  p.  51 — 53°.  The  reduc¬ 
tion  of  dl-piperitoneoxime  under  the  conditions  stated 
leads  to  the  formation  of  a  mixture  of  bases,  includ¬ 
ing  dl-isomenthylamine,  and  possibly  dl-piperityl- 
amine  through  incomplete  reduction.  The  following 
derivatives  of  1-menthylamine  are  described  :  benzoyl, 
m.  p.  157°,  [a]„  —62-8°;  (l-naphthalenesulphonyl,  m.  p. 
135°,  [a]D  —53-3°;  benzylidene,  m.  p.  69 — -70°,  [a]D 
— 132-5°;  salicylidene,  m.  p.  57 — 58°,  [a]D  — 119-2°. 

J.  S.  H.  Davies. 


Catalytic  isomerisation  of  pinene.  F.  Richter 
and  W.  Wolff  (Ber,  1926,  59,  [B],  1733—1736).— 
Treatment  of  a-pinene  with  hydrogen  in  the  presence 
of  palladium-black  from  palladium  chloride  affords 
mainly  a  mixture  of  a-pinene  and  pinane  instead  of 
tsopinene  recorded  by  Zelinsky  (A.,  1911,  i,  997). 
On  the  other  hand,  p-pinene  is  quantitatively  iso- 
merised  to  a-pinene  by  palladium  saturated  with 
hydrogen  and  subsequently  reduced  to  pinane. 
Palladium  alone  does  not  effect  the  transformation. 

H.  Wren. 


OH2-Hg-Hal 


Reactions  which  differentiate  between  pinene 
and  nopinene.  I.  Gasopoulos  (Ber.,  1926,  59, 
[B],  2184 — 2186). — In  cold  alcoholic  solution  pinene 

is  rapidly  oxidised  by 
mercuric  acetate  with 
precipitation  of  mercur¬ 
ous  acetate.  Nopinene, 
under  like  conditions, 
gives  an  additive  product 
which  could  not  be  ob¬ 
tained  homogeneous,  but 
readily  yields  stable  halogeno-compounds  (I) ;  the 
chloro-,  bromo-,  and  iodo-compounds  are  described. 

H.  Wren. 


/V\ 

Hal-Hg-H <y  V  XCH2 


(I-) 


hA 


CMe, 


CH, 


Higher  terpenes.  XXVIII.  Elemol.  L. 
Ruzicka  and  M.  Pfeiffer  (Helv.  Chim.  Acta,  1926, 
9,  841 — 859). — Elemol  from  Manila  elemi  oil,  when 
purified  by  distilling  the  benzoate  (Semmler  and  Liao, 
A., 1916,  i,492;  Semmler, ib id.,  1918,  i, 25) at 0-25 mm., 
gives  a  product,  b.  p.  141 — 142°/12  mm.,  m.  p.  47°, 
d?  0-9345,  nf,  1-4980,  RD  69-72,  [a]D  -2-33°  in  20% 
alcoholic  solution,  identical  with  the  a-elemol  of 
Jansch  and  Fantl  (A.,  1923,  i,  814),  who  state  that 
such  purification  breaks  down  a  labile  dicyclic  alcohol 
to  a  monocyclic  “  (3-elemol.” 

Elemol  when  heated  for  a  long  period  with  formic 
acid  yields  elemene,  b.  p.  105 — 125°/12  mm.,  d'f 
0-SS0 — 0-892,  1-50 — 1-513  (cf.  Semmler,  loc.  cit.), 

which  must  be  considered  as  a  mixture.  Treatment 
of  elemol  or  elemene  with  sulphur  does  not  yield  an 


aromatic  derivative,  but  a  compound,  C14H18S,  b.  p. 
150°/12  mm.  ( picrate ,  m.  p.  Ill — 112°;  styplmate, 
m.  p.  110—111°). 

The  ozonisation  of  tetrahydroelemene  (cf.  Semmler, 
loc.  cit.)  gives  in  the  neutral  portion  of  the  final 
product,  together  with  small  quantities  of  a  ketone, 
CnH20O  ( semicarbazone ,  m.  p.  205 — 206°),  and  other 
substances,  the  ketoyie,  C12H220,  b.  p.  127 — 128°/12 
mm.  ( semicarbazone ,  m.  p.  169°),  the  three  carbon 
atoms  which  have  been  lost  appearing  as  acetone. 
It  is  thus  considered  that  this  ketone, 
[C10H20][-CH2-CO*]  (I),  is  derived  from  the  tetra¬ 
hydroelemene  [C10H20][-CH2-piCMe2]  (II),  of  which 
the  isomeride  with  which  it  is  mixed, 
[C10H,0][*CH!C-CHMe2]  (III),  gives  rise  to  the  ketonic 
acid  [C10H20]['-CO2H][-CO-CHMe2]  (IV),  found  in  the 
acid  portion  of  the  final  product ;  the  latter  oxidises 
to  the  dibasic  acid,  C12H2204  (dimethyl  ester,  b.  p. 
170 — 175°/12  mm.).  The  formula  of  the  tetrahydro- 
elemol  corresponding  to  (II)  and  (III)  is 
[C10H20)[-CH2-C(OH)*CHMe2]  (V),  or 
[Ci0H20][-CH:yH-CMe2-OH]  (VI). 

Ozonisation  of  elemol  itself  at  0°  in  light  petroleum 
gives  a  mono-  and  a  di-ozonide\  from  the  neutral 
decomposition  products  of  these  an  unsaturated 
ketonic  alcohol,  C14H2402,  b.  p.  about  135°/1  mm.,  is 
obtained,  which  when  heated  with  formic  acid  gives 
mainly  the  doubly  unsaturated  ketone,  C14H220,  b.  p. 
125 — 127°/12  mm.  Writing  now  [(C8H14)C!CH2]!  for 
the  unidentified  group  in  elemol,  this  last  ketone  is 
[(C8H14)CO]!C5H8.  The  second  double  linking  cannot 
be  conjugated,  from  the  behaviour  of  the  ketone  on 
reduction.  Zinc  causes  no  reduction  in  alkaline 
solution ;  sodium  and  alcohol  yield  the  alcohol, 
[C8H14(CH-OH)][-CH:C-CHMe2],  or 
[C8H14(CH-0H)][-CH2-y;CMe2],  b.  p.  119— 122°/12 
mm.  (phlhalate  prepared),  which  is  reduced  catalytic- 
ally  to  the  alcohol,  [C8H14(CH-OH)][-CH2-9H-CHMe2], 
b.  p.  about  120°/12  mm. 

If  tetrahydroelemene  had  the  structure  proposed 
dH2— CHMe— 9,C5H1 
IH:C(CHMe2)-(JH2 
(I)  above  would  be  identical  with  3-methyl-4-jso- 
amylcyclohexanone.  This  substance  has  therefore 
been  prepared  synthetically  as  follows.  Ethyl 
p-keto-aE-dimcthylheptoate  is  converted  by  ethyl 
p-iodopropionate  and  sodium  ethoxide  into  ethyl 
a-(y-methylpentanoyl)-a-methylglutarate,  b.  p.  170 — 
180°/11  mm.  This  hydrolyses  to  S-lceto-yy-dimethyl- 


by  Semmler,  viz.,  Y  v5xxn 


nonoic  acid,  b.  p.  183- 
etliyl  ester  (VII),  b.  p. 
^.CHMe^ 


-184°/12  mm.,  of  which  the 
143 — 144°/12  mm.,  condenses 
,CHMev 


6h2 


COChH 


■C02Et 

(VII.) 


ii 


9h2 


ch2-co2 


.CHMcn^ 


■C6Hu  - 

CH„-CO,Et 
(VIII.)  “ 


c-c5hu 


9h2 

CH2-C02Et  CH-CO,Et 


(IX.) 


with  bromoacetic  acid  in  the  presence  of  zinc  to  give 
the  S -lactone  (VIII)  of  the  methyl  hydrogen  ester  of 
S-hydroxy-y-methyl-S-isoamyljiimelic  acid,  b.  p.  155 — 
160°/1  mm.  This,  treated  with  hydrobromic  acid  and 
then  with  alkali  and  esterified,  gives  ethyl  y-melhyl- p-iso- 
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amyl-^-penlene-as-dicarboxylale  (IX),  b.  p.  134 — 
135°/0-25  mm.,  which  reduces  to  ethyl  y-melhyl-$- iso- 
amylpimelate,  b.  p.  165°/12  mm.  This,  lastly,  is 
condensed  by  sodium  to  give  4-methyl-5-isoamylcyc\o- 
hexanone,  b.  p.  about  120°/12  mm.,  of  which  the 
semicarbazone,  m.  p.  171°,  shows  considerable  depres¬ 
sion  when  mixed  with  that  of  the  ketone  (I).  Hence 
the  structure  for  tetrahydroelomenc  proposed  by 
Semmler  cannot  be  accepted,  and  the  constitution  of 
elemol  is  still  uncertain.  E.  W.  Wtgnall. 

Derivatives  of  furfuraldehyde.  II.  Spectro- 
graphic  study  of  furyl  ketones.  I.  Kasiwagi 
(Bull.  Chem.  Soc.  Japan,  1926,  1,  145 — 151). — The 
ultra-violet  absorption  band  at  about  268  gu  which 
is  shown  by  furfuraldehyde  and  very  faintly  by  furyl- 
carbinol,  is  also  shown,  in  intermediate  strength,  by 
the  saturated  ketones,  C.jHgO-CHg-CHyGO’R,  pre¬ 
viously  described  (this  vol.,  842).  It  must  therefore 
be  due  to  the  furyl,  and  not  to  the  furfurylidene 
group.  Lengthening  of  the  conjugated  chain  causes 
a  marked  increase  in  the  intensity  of  absorption  and 
shifts  the  band  towards  the  red.  The  unsaturated 
ketones,  C4H3OCH.'CH'CO-R,  give  a  band  at  about 
314  pq.  In  the  case  of  difurylpentadienone  the  batho- 
chromic  effect  is  still  greater.  Comparison  of  these 
compounds  with  the  corresponding  phenyl  derivatives 
shows  that  the  furyl  group  is  more  bathochromic  and 
produces  more  intense  absorption  than  the  phenyl 
group.  H.  E.  E.  Notton. 

Condensation  of  o-hydroxy-aromatic  alde¬ 
hydes  with  co-cyan oacetophenone.  S.  C.  Ghosal 
(J.  Indian  Chem.  Soc.,  1926,  3,  105— 109).— Salicyl- 
aldehyde  and  co-cyanoacetophenone  condense  in 
presence  of  hydrogen  chloride  in  glacial  acetic  acid 
solution  to  give  3-bcnzoylcoumarin  (Knoevenagel  and 
Arnot,  A.,  1905,  i,  65),  of  which  the  pkenylhydrazone, 
in.  p.  95 — 100°  (dccomp.),  is  described.  Nitration  of 
3-benzoylcoumarin  yields  G-nitro-3-benzoylcoumarin, 
in.  p.  200°,  which  may  also  be  prepared  by  using 
5-nitrosalicylaldchyde  in  the  original  condensation. 
By  using  appropriate  aldehydes,  the  following  sub¬ 
stances  are  produced  :  3-benzoyl-S-metliylcoumarin, 
in.  p.  126°  ( pkenylhydrazone ,  m.  p.  i06 — -110°); 
3-benzoyl-G-metliylcoumarin,  m.  p.  174°;  3-benzoyl- 
7 -methylcoumarin,  m.  p.  142°  ( pkenylhydrazone ,  m.  p. 
115 — 120°);  l-hydroxy-3-benzoylcoumarin,  m.  p.  241° 
( acetyl  derivative,  m.  p.  172°).  With  l-naphthol-2- 
aldehyde  the  product  is  3- benzoyl- [3 -naphthapyronc 
(Bartsch,  A.,  1903,  i,  648).  G.  M.  Bennett. 

Phthaleins  direct  from  naphthalene.  E. 
George  (J.  S.  Afr.  Chem.  Inst.,  1926,  9,  3 — 5). — 
Resorcinol  condenses  with  naphthalene,  [3-naphtha- 
quinone,  and  tetrachloronaphthalene  in  presence  of 
sulphuric  acid,  giving  a  10 — 15%  yield  of  fluorescein 
after  12 — 14  hrs.’  heating.  With  naphthalene,  the 
presence  of  small  quantities  of  mercuric  sulphate, 
ferric  sulphate,  or  manganese  dioxide  causes  an 
increase  in  the  rate  of  reaction.  Quinoline  and 
phthalazinc  give  resorcinolquinolinein  and  resore- 
inolphthalazinein.  Negative  results  were  obtained 
using  phenol.  Naphthalene  retards  the  condens¬ 
ation  of  phenol  and  phthalic  anhydride. 

H.  Burton. 

4  o 


Synthesis  of  fisetin  and  quercetin.  J.  Allan 
and  R.  Robinson  (J.C.S.,  1926,  2334 — 2336). — - 
Veralric  anhydride,  m.  p.  124 — 125°,  is  obtained  by 
the  action  of  pyridine  on  an  ethereal  solution  of 
veratroyl  chloride  or  by  the  action  of  a  benzene 
solution  of  carbonyl  chloride  on  a  mixture  of  veratric 
acid,  pyridine,  and  benzene.  Interaction  with 
w-methoxyresacctophenone  in  presence  of  potassium 
veratratc  at  180°,  followed  by  hydrolysis  of  the 
product,  gives  jt setin  trimethyl  ether,  m.  p.  220°,  which 
yields  the  tetramethyl  ether  on  treatment  with 
methyl  sulphate.  The  acetyl  derivative  of  the  tri¬ 
methyl  other,  m.  p.  229°,  is  converted  by  boiling 
hydriodic  acid  into  fisetin.  Similar  veratroylation 
of  co-methoxyphloroacetophenone  gives  quercetin  tri¬ 
methyl  ether,  m.  p.  240 — 245°  ( diacelyl  derivative, 
m.  p.  159 — 160°).  Methylation  of  this  compound 
gives  the  pentamethyl  ether.  Demethylation  of  the 
trimethyl  ether  gives  quercetin.  M.  Clark. 

Synthesis  of  kaempferide  and  isorhamnetin. 
T.  Heap  and  R.  Robinson  (J.C.S.,  1926,  2336— 
2344). — Interaction  of  a>-bcnzoxyresacelophenone,  m.  p. 
202 — 203°  ( diacetyl  derivative,  m.  p.  112 — 113°), 
obtained  by  a  Hoe3ch  reaction  from  benzoxyaccto- 
nitrile  and  resorcinol,  with  benzoic  anhydride  and 
sodium  benzoate  at  1S0°,  followed  by  hydrolysis  of 
the  product,  yields  resogalangin  (3  : 7-dihydroxy- 
flavone).  Similar  anisoylation  gives  resokaempferide 
(3  : 1  -dihydroxy -4' -methoxy flavone),  m,  p.  2S3 — -284° 
{diacetyl  derivative,  m.  p.  197°;  lead  and  potassium 
salts).  Benzoylation  at  165 — 170°  of  w-benzoxy- 
phl  or  acetophenone,  m.  ji.  234 — 235°  ( triacetyl  deriv¬ 
ative,  m.p.  115 — 116°),  yields  galangin  (+H20),  in.  p. 
214 — 215°.  Anisoylation  at  165 — 170°  gives  kaemp¬ 
feride  (+MeOH),  m.  p.  225°  (triacotyl  derivative, 
m.  p.  225°;  lit.  193 — 195°).  The  product  of  inter¬ 
action  at  180°  with  benzoylvanillic  anhydride  yields 
on  hydrolysis  isorhamnetin,  m.  p.  305°  (decomp.) 
(lit.  m.  p.  295°)  [tctra-acetyl  derivative,  m.  p.  205 — 
207°;  lit.  195—196°  and  198—200°].  p -Elhyl- 
carbonato-m-mcthoxy  benzoic  acid,  obtained  by  carb- 
ethoxylation  of  vanillic  acid,  has  m.  p.  147 — -148° 
(i anhydride ,  m.  p.  87 — 88-5°).  M.  Clark. 

Synthesis  of  acacetin  and  other  flavone  deriv¬ 
atives.  R.  Robinson  and  K.  Venkataraman 
(J.C.S.,  1926,  2344 — 2348). — Interaction  of  resaceto- 
phenone,  benzoic  anhydride,  and  sodium  benzoate 
at  180°,  followed  by  hydrolysis  of  the  product,  yields 
7-liydroxyflavone.  Similar  benzoylation  of  phlor- 
acetophenone  yields  chrysin  (diacetyl  derivative,  m.p. 
192°;  lit.  185°).  Corresponding  anisoylation  of 
resacetophenone  yields,  as  main  product,  7 -hydroxy- 
4' -methoxy flavone,  m.  p.  262°  {acetyl  derivative,  m.  p. 
167 — 16S°).  Acetylation  of  the  crude  flavone  yields, 
besides  the  acetyl  derivative,  a  compound,  m.  p.  171 — 
172°,  and  a  comptound,  m.  p.  208°.  The  latter  is 
apparently  isomeric  -  with  7-acetoxy-4'-methoxy- 
flavonc  and  yields,  on  hydrolysis,  a  compound,  m.  p. 
290 — 291°,  and  7-hydroxy-4'-methoxyflavone.  The 
last-named  substance  is  very  probably  identical  with 
pratol  {ibid.,  1910,  97,  231).  Corresponding  anisoyl¬ 
ation  of  phloracetophenone  yields  acacethi. 

M.  Clark. 
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Anthocyanin  pigments  of  “morning  glory.” 

l.  T.  Kataoka  (Proc.  Imp.  Acad.  Tokyo,  1926,  2, 
274 — 276). — The  flowers  of  the  purple  “morningglory” 
(Pharbitis  Nil,  Chois.)  contain  an  amorphous  diglue- 
oside  cyanilin,  from  which,  by  hydrolysis  with  hydro¬ 
chloric  acid,  cyanilidin  chloride.,  C]0H13O0CI,2H2O, 
is  obtained  (purified  by  means  of  tire  brownish-red 
picrate,  -|-7i,-H,0)  and  has  been  identified  by  the 
following  reactions  as  3:5:7:  4' -tetrahydroxy-3' - 
methoxifjlavylium  chloride.  The  Zcisel  reaction  shows 
the  presence  of  one  methoxyl  group  and  leaves  a 
residue  of  cyanidin  iodide.  The  chloride  is  more 
slowly  converted  into  its  colour  base  than  cyanidin 
chloride,  and  it  gives  no  reaction  with  ferric  chloride. 
Alkaline  decomposition  of  cyanilidin  chloride  yields 
phloroglucinol,  whilst  50%  potassium  hydroxide 
acting  on  the  picrate  at  100°  for  2  min.  produces 
vanillic  acid.  Cyanilin  appears  to  he  an  isomeride 
of  peonidin  (A.,  1915,  i,  288). 

The  red  flowers  of  “  morning  glory  ”  contain  an 
anthocyanidin  pharbiiidin,  which  seems  to  he  related 
to  pclargonidin.  G.  M.  Bennett. 

Violet  vat  dyes  of  the  2-thionaphthen-2-indole- 
indigo  series.  R.  Herz  and  W.  Brunner. — See 
B.,  1926,  S16. 

2  : 2'-Bis-l  :  3-benzdithiolene.  W.  It.  H. 
Hurtley  and  S.  Smiles  (J.C.S.,  1926,  2263 — 2270). 
— Reaction  of  dithioalcohols  with  diketones  involves 
in  general  only  one  ketonic  oxygen  atom.  The  con¬ 
densation  of  o-dithiolbenzene  with  diacetyl,  benzil, 
and  acetylacetonc  yields,  respectively,  2-acetyl-2- 
melhyl-1 : 3-benzditliiole,  m.  p.  156° ;  2-benzoyl-2- 
phenyl- 1  :  3-benzdithiole,  m.  p.  175°,  and  2-acetonyl-2- 
methyl-1  :  3-benzditliiole,  m.  p.  119°.  Benzil  and 
afi-dithiolethane  give  2-benzoyl-2-phenyl-\  :  3-dithiolan, 

m.  p.  94 — 95°.  Condensation  of  o-dithiolbenzcne 
and  ethyl  orthoformate  in  the  presence  of  hydro¬ 
chloric  acid  gives  1  : 3-benzdithiylium  chloride  (cf. 
this  vol.,  948),  isolated  as  the  cliloroplatinate,  darken¬ 
ing  at  220°,  and  the  zinc  chloride  double  salt, 
2C7H5ClSo,ZnCls.  Addition  of  this  double  salt  to 
boiling  acetic  anhydride  causes  the  formation  of 
2  :  2'-bis-l  :  3-benzdithiolene  (I), 

CGH4<Cg^>ClC<Cg^C8H,,  m.  p.  234°  (telraiodo -deriv¬ 
ative),  also  formed  by  interaction  of  o-dithiolbenzcne 
and  tetraehloroethylene  in  the  presence  of  sodium. 
The  action  of  oxalyl  chloride  on  o-dithiolbenzene  varies 
according  to  the  conditions.  Addition  of  the  chloride 
to  the  mercaptan  in  dry  acetone  solution  gives  the 
unstable  1  :  4,-benzdithian-2  :  3 -dione  (II), 

m-  P-  160°  (decomp.),  whilst  with 

o-OU 

excess  of  the  dithiol  in  the  absence  of  solvent,  the 
very  unstable  2  :  2' -dihydroxybis-l  :  3-benzdithiole 
o  Cil  OH„ 

(III),  CGH4<Cg>c — C<Cg^>CGH4,  is  produced.  This 

substance  yields  the  compound  (I)  on  evaporation 
of  its  solution  in  benzene,  and  gives,  with  sulphuric 
acid,  2  :  2'-&j\s-l  :  3 -benzdithiylium  sulphate, 
2C14H8S4-S04,H,S04,2H20,  m.  p.  268—270°  (de¬ 
comp.).  The  sulphate  gives  (I)  on  reduction  in 
concentrated  acid  solution  or  on  hydrolysis  with 


ammonia,  whilst  hydrolysis  by  boiling  in  aqueous 
solution  gives  a  mixture  of  (I)  and  3-ifcefo-l  :  i-benz- 
dithian-2  :  2'-spiro-l' :  3' -benzdithiole  (IV), 

cgH4<|~>C<!>cgh4,  in.  p.  168°,  the  con¬ 
stitution  of  which  is  established  by  its  synthesis  by 
condensation  of  o-dithiolbenzenc  with  (II).  Ethylene 
trithioformate,  m.  p.  104 — 105°,  is  formed  by  con¬ 
densation  of  ap-dithiolethane  and  ethyl  orthoformate. 

M.  Clark. 

Exhaustive  chromic  acid  oxidation  of  hydro¬ 
genated  cyclic  bases.  P.  Karrer  and  A.  Widjier 
(Helv.  Chim.  Acta,  1926,  9,  886 — 891). — The  exhaus¬ 
tive  oxidation  of  various  hydrogenated  cyclic  bases 
yields  aliphatic  amino-acids.  Piperidine  yields  only 
S-aminopropionic  acid,  2-methylpiperidine  yields  this 
acid  and  (?)  (3-aminobutyric  acid,  whilst  coniine 
gives  y-aminobutyric  acid.  Pyrrolidine  yields 
y-aminobutyric  acid,  and  2-methylpyrrolidine 
p-aminobutyric  acid  together  with  cither  fi -amino - 
propionic  acid  or  y-aminobutyric  acid.  Sparteine 
and  methylspartcine  both  yield  y-aminobutyric  acid, 
and  hence  probably  contain  the  grouping 
>  CH-CH2-CH2-N  < .  8- Amino  valeric  acid  on  oxid¬ 
ation  yielded  an  oil  from  which  no  crystalline  product 
could  be  isolated,  whilst  e-aminohexoic  acid  gave 
only  a  very  small  quantity  of  (3-aminopropionic  acid. 

J.  W.  Baker. 

Relative  stability  of  cyclic  bases.  J.  yon 
Braun  and  F.  Zobel  (Bcr.,  1926,  59,  [-B],  17S6 — 
1791). — The  stability  of  the  piperidine  ring  appears 
invariably  to  be  greatly  enhanced  by  the  introduction 
of  an  alkyl  group  (cf.  A.,  1925,  i,  1455).  2-Methyl- 
piperidinc  is  converted  by  as-dibromopentane  into 
piperidiniwm-2-methylpiperidinium  bromide ,  m.  p. 
257°,  which  with  ammonia  at  180 — 190°  gives 
unchanged  bromide,  piperidine,  2-methylpiperidine, 
and  2-methyl-l-z-aminoamylpiperidine,  b.  p.  120 — 
122°/12  mm.,  df  0-895  (non-crystalline  hydrochloride, 
picrate,  cliloroplatinate,  acetyl  derivative,  p -nilro- 
benzoyl  compound,  and  phenyllhiocarbamide  deriv¬ 
ative;  dhnethiodide,  m.  p.  278°,  and  corresponding 
cliloroplatinate,  m.  p.  271 — 272°).  The  base  is  also 
prepared  by  hydrolysis  of  2-metliyl-\-z-benzamido- 
amylpiperidine,  b.  p.  260°/13  mm.  Piperidinium- 
2-methyl-5-dhylpiperidinium  bromide,  m.  p.  253°,  is 
somewhat  sluggishly  decomposed  by  ammonia  into 
piperidine,  2-methyl-5-ethylpiperidinc,  and  2-methyl- 
5-ethyl-l-e-aminoamylpipcridine,  b.  p.  145 — 147°/ 
13  mm.,  d‘,s  0-888  [dimethiodide,  m.  p.  238—239°,  and 
corresponding  cliloroplatinate,  m.  p.  250°  (decomp.) 
after  darkening  at  140°] ;  the  base  is  also  derived 
from  2-melhyl-5-ctliyl-\-z-benzamidoamylpiperidine. 
Decahydroquinoliniumpiperidiniuni  bromide,  m.  p. 
225°,  appears  to  be  decomposed  by  ammonia  with 
formation  of  1  -e-aminoamyldecahydroquinoline ;  the 
base,  d\~  0-956,  is  obtained  by  hydrolysis  of  1-z-benz- 
amidoamyldecahydroquinoline,  but  its  derivatives, 
among  which  the  cliloroplatinate,  decomp.  235 — 268°, 
of  the  methylated  base  is  best  defined,  are  not  very 
characteristic.  H.  Wren. 

New  decahydrohsoquinoline.  L.  Heleer  (Helv. 
Chim.  Acta,  1926,  9,  814 — 819). — A  new  form  of 
decahydroisoquinoline,  claimed  to  be  the  trans- iso- 
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meride,  hcas  been  prepared  as  follows  :  ethyl  cyclo- 
hexan-l-ol-l-carboxylate  (prepared  by  the  method 
of  Amvers  and  Krollpfeiffer,  A.,  1915,  i,  1059)  is 
converted  by  phosphorus  pentachloride  into  ethyl 
A1- cyclohexene-l-carboxylate ,  b.  p.  91 — 93°/13  mm., 
which  with  ethyl  malonate  yields  ethyl  cyclohcxanc-1- 
carboxylate-l-malonate,  b.  p.  181 — 1S3°/12  mm.;  this 
hydrolyses  to  give  the  corresponding  acid,  m.  p.  143 — 
144°  (decomp.),  which  readily  loses  carbon  dioxide 
to  form  fra?w-o-carboxycyci!ohexaneacetic  acid  (hexa- 
hydrohomophthalic  acid)  identical  with  that  obtained 
by  Windaus,  Hiickol,  and  Reverey  (A.,  1923,  i,  220). 
The  anhydride  of  this  acid  heated  with  carbamide,  or 
the  ammonium  salt  on  heating,  yields  the  imide,  m.  p. 
187°,  which  on  energetic  reduction  with  sodium  and 
boiling  amyl  alcohol  yields  trans-dccahydroisoquinolme, 
b.  p.  81 — 83°/12  mm.  ( hydrochloride ,  m.p.  216° ;  picrale, 
m.  p.  159 — 160°;  cliloroplatinate,  m.  p.  188 — 189°;  cf. 
cis-isomeride,  A.,  1923,  i,  1228).  J.  W.  Baker. 

Derivatives  of  tetrahydrocarbazole.  VI. 
Derivatives  of  6-methyltetrahydrocarbazole. 
B.  L.  Manjunath  and  S.  G.  P.  Plant  (J.C.S., 
1926,  2260—2263;  cf.  ibid.,  1923,  123,  676).— 
Acetylation  of  6-methyltctrakydrocarbazole  (Borsche 
and  others,  A.,  1908,  i,  365)  gives  Q-aceiyl-6-methyl- 
tetrahydrocarbazole ,  m.  p.  145°,  yielding,  on  treatment 
with  nitric  acid  in  glacial  acetic  acid  solution,  a 
compound  taken  to  be  o-nitro-Q-acdyl-Q-melhyltetra- 
hydrocarbazole  (I),  m.  p.  165°,  10 :  11-dihydroxy-Q- 
acetyl-Q-methylhexahydrocarbazole  (II),  m.  p.  220°,  and 
compound  (III),  C17H2104N,  m.  p.  210°,  presumed 
to  be  ll-hydroxy-10-acetoxy-9-acetyl-6-methylhexa- 
hydrocarbazolc.  Treatment  of  (I)  with  boiling 
aqueous-alcoholic  potassium  hydroxide  gives  5 -nitro- 
6-melhyltetrahydrocarbazole,  m.  p.  181 — 182°.  The 
products  (II)  and  (III),  under  similar  treatment, 
yield  a  compound,  C13H15ON,  m.  p.  130°,  apparently 
1  l-hydroxy-6-mothyltetrahydrocarbazolenine  ( acetyl 
derivative,  m.  p.  116 — 117°).  Treatment  of  (III) 
with  sodium  hydroxide  under  slightly  different  con¬ 
ditions  gives  a  compound,  C15H1702N,  m.  p.  79°, 
supposed,  on  account  of  its  colour,  to”  be  10-acetoxy- 
6-metliyltetrahydrocarbazolenine.  The  substance 
(III),  when  heated  at  240°,  jields  acetic  acid  and  a 
compound,  C15H1702N,  m.  p.  174°,  which  is  apparently 
6 -acetyl- 9  -  methjd  - 1)/ -  indoxylsp  irocycf  opentane . 

6-Methyltetrahydrocarbazole  was  converted  through 
6-methyltelrahydrocarbazyl-Q-magnesium  iodide  into 
9-be7izoyl-6-mcthyllelrahydrocarbazole,  m.  p.  118°. 
Crystalline  derivatives  could  not  be  obtained  by  inter¬ 
action  with  nitric  acid.  M.  Clark. 

Carbazine  syntheses.  I.  H.  Goldstein  and 
W.  Rodel  (Helv.  Chim.  Acta,  1926,  9,  772—776).— 
By  application  of  the  method  of  Baeyer,  Villiger,  and 
Bassett  (A.,  1904,  i,  898),  the  following  aminocarb- 
azines  have  been  obtained  by  the  action  of  magnesium 
phenyl  bromido  on  the  appropriate  methyl  amino- 
phenylanthranilatc,  and  the  constitutions  previously 
assigned  to  them  by  Kelirmann  confirmed  :  7-amino- 
5-diphenyldihydroacridine  (ibid.,  1919,  i,  552) ;  3:7- 
and  1  :  7-diamino-5-diphenyldihydroacridine  (loc.  cit.). 
Similar  syntheses  from  methyl  nitrophenylanthr- 
anilato  (cf.  Baeyer  and  others,  A.,  1904,  i,  898)  could 
not  be  effected.  J.  W.  Baker. 


Compounds  of  the  pyrrole  and  indole  series 
and  isomerisations  in  these  series.  N.  Puto- 
CHXN  (Ber.,  1926,  59,  [B],  1987— 1998).— The  produc¬ 
tion  of  N-  or  C-derivatives  of  indole  from  magnesium 
indolyl  iodide  has  been  associated  by  Majima  (A., 
1923,  i,  150,  482 ;  1925,  i,  1451)  with  the  particular 
solvent  employed.  It  appears,  however,  that  the 
direction  of  the  reaction  is  primarily  influenced  by 
the  temperature  and  the  nature  of  the  substancos 
employed.  Increasing  mobility  of  the  radicals  of  the 
compound  reacting  with  magnesium  indolyl  iodide 
facilitates  the  wandering  of  the  group  from  nitrogen 
to  the  2-  or  3-carbon  atom  of  the  hetero-ring. 

Magnesium  indolyl  iodide  is  converted  by  ethyl 
formate  in  the  presence  of  cold  benzene,  ether,  or 
anisolc  into  1  -formylindole,  b.  p.  125 — 126°/8  mm., 
136 — 137°/15  mm.,  whereas  when  cooling  is  omitted 
the  product  is  indole-3-aldchyde.  Under  precisely 
similar  conditions,  magnesium  2-methylindolyl  iodide 
and  ethyl  formate  yield  l-formyl-2-methylindole, 
b.  p.  about  155°/15  mm.,  d'f  1-1353, .w1,)  1-6170,  which 
is  so  readily  hydrolysed  that  it  could  not  bo  obtained 
quite  homogeneous,  and  2-mctkylindole-3-aldchyde, 
m.  p.  198°,  obtained  in  poor  yield  owing  to  the 
hindrance  to  migration  caused  by  the  presence  of  a 
substituent  in  position  2.  Magnesium  pyrryl  iodide 
and  ethyl  formate  in  ethereal  solution  without  par¬ 
ticular  cooling  afford  pyrrole-2 -aldehyde,  b.  p.  114°/ 
15  mm.,  n]r!  1-5939.  Ethyl  acetate  and  magnesium 
indolyl  iodide  at  85°  yield  much  1-acetylindole  and 
little  3-acetylindole ;  the  formation  of  the  latter 
substance  could  not  bo  detected  when  the  reaction 
mixture  w-as  cooled  thoroughly.  1 -Formylindole  is 
decomposed  when  heated  in  a  sealed  tube  at  300° 
into  carbon  monoxide  and  indole,  whereas  at  350° 
1-acetylindole  gives  carbon  monoxide  and  quinoline. 
The  preparation  of  pyrrole-2-aldoxime,  m.  p.  163 — 
164°,  indole-3-aldoxime,  m.  p.  197 — 198°,  and  2-methyl- 
indole-Z-aldoxime,  m.  p.  156 — 157°,  is  described  in 
detail.  Pyrrole-2-aldoxime  is  reduced  by  sodium 
and  alcohol  to  2-aminomcthylpyrrole,  b.  p.  96°/8  nun., 
d'f  1-064,  n)a,  1-5533  (picrale).  2-Aminomethylindole, 
obtained  similarly,  has  m.  p.  84°  (picrale).  Reduc¬ 
tion  of  2-methylindole-3-ald- 
9H2— cpH2  oxime  affords  a.^-di-2-mcthyl- 

CH2  CH-CO-N  indolylethane,  m.  p.  about  228° 

\nt/  /\  (cliloroplatinate ;  picrate). 

•UCO — (JH  OH2  Ethyl  pyrrolidine  -  2  -  carb - 

(I.)  CHvCH"  oxylate  slowly  loses  alcohol 

'  when  preserved  and  becomes 

quantitatively  transformed  into  the  anhydride  (I), 
m.  p.  183 — 184°.  Pyrrolidine-2-carboxylamide,  m.  p. 
93°,  is  described.  H.  Wren. 

Preparation  of  indole-3-propionie  acid.  L. 
Kalb,  F.  Schweizer,  and  G.  Schlmpf  (Ber.,  1926, 59, 
[B],  1858 — 1860). — Ethyl  cycJopentan-2-one-l-carb- 
oxylate  is  converted  by  diazotised  aniline  into  the 
corresponding  azo-compound,  which  slowdy  solidifies 
owing  to  conversion  into  the  plienylhydrazone  of  ethyl 
a.-ketoadipate,  m.  p.  120°.  Isomerisation,  accom¬ 
panied  by  hydrolysis,  is  more  rapidly  effected  by 
sodium  hydroxide,  whereby  the  plienylhydrazone  of 
•x-ketoadipic  acid,  in.  p.  140 — 141°,  is  produced. 
The  latter  substance  is  transformed  by  alcoholic 
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sulphuric  acid  into  ethyl  indole-2-carboocylate-Z-pro- 
pionate,  in.  p.  95°,  which  affords  uul  ole-2  -  carboxyl  ic- 
‘.l-propionic  acid,  m.  p.  194 — 195°,  and  thence  by  loss 
of  carbon  dioxide  at  225 — 230°,  indole-3-propionie 
acid,  in.  p.  134°.  H.  Wren. 

Substituted  indole-2-carboxylic-3-propionic 
acids  and  some  iodo-derivatives  of  benzene.  L. 
Kalb,  F.  Schweizer,  H.  Zellner,  and  E.  Berthold 
(Ber.,  1926, 59,  [_B],  1860 — 1870 ;  cf.precedingabstract). 
— Ethyl  1  :  4'-nitrobenzeneazocyc\opentan-2-one-\-carb- 
oxylate,  m.  p.  50°,  prepared  from  ethyl  cycZopentan-2- 
one-l-carboxylate  and  diazotised  p-nitroanilinc,  is 
converted  by  boiling  alcoholic  sulphuric  acid  (30%) 
into  the  p-nilrophenylhydrazone  of  ethyl  a-hetoadipate, 
ni.  p.  163°,  and  by  the  50%  acid  into  ethyl  5 -nitro- 
indole-2-carboxylate- 3 -prop ionale ,  m.  p.  163°;  5 -nitro- 
indole-2-carboxylic-3-propionic  acid  has  m.  p.  268 — 
270°  (decomp.).  Tlio  p - iodophenylhyd razone  of  u-keto- 
adipic  acid,  m.  p.  169°,  is  converted  by  alcoholic 
sulphuric  acid  and  subsequent  hydrolysis  of  the 
product  into  5-iodoindole-2-carboxylic-3-prop>ionic  acid, 
m.  p.  252°,  prepared  also  from  indole-2-carboxylic- 
3-propionic  acid  and  iodine  chloride  in  glacial  acetic 
acid.  Ethyl  1  :  3'  :  4'  :  5' -tri-iodobenzeneazocyclo- 
pentan-2-one-l-carboxylate,  m.  p.  191°  (decomp.),  the 
3:4:  5-tri-iodophenylhydrazone  of  a-tetoadipic  acid, 
m.  p.  197°  (decomp.),  and  4:5:  G-tri-iodoindole-2- 
carboxylic-S-propionic  acid,  m.  p.  248°  (decomp.),  arc 
described.  Ethyl  1:3':  5' -di-iodo-4' -methoxybenzene- 
azocyclopentan-2-one-l-carboxylate,  m.  p.  173°,  the 
3  :  o-di-iodoA-methoxyphenylhydrazone  of  a-ketoadipic 
acid,  m.  p.  192°  (decomp.),  4 :  6-di-iodomethoxyindole- 
2 - ca rboxyl ic-3 -pro]) ionic  acid,  m.  p.  236 — 238°  (de- 
comp.),  and  its  diethyl  ester,  m.  p.  163°,  are 
analogously  prepared.  Conversion  of  the  carboxylic- 
propionic  into  the  propionic  acids  could  not  be 
effected  by  heat  owing  to  the  total  decomposition 
induced  thereby. 

p-Nitroaniline  is  converted  by  excess  of  iodine 
monochloride  in  glacial  acetic  acid  into  2  :  6-di-iodo- 
p-nitroaniline,  which  is  diazotised  in  concentrated 
sulphuric  acid  solution  and  converted  into  3:4:5- 
tri-iodonitrobenzene.  The  latter  substance  is  reduced 
by  stannous  chloride  in  boiling  acetone  to  3:4:5- 
tri-iodoaniline,  m.  p.  174-5°  (decomp.),  which  is 
diazotised  in  concentrated  nitric  acid  solution  to 
3:4:  5 -tri-iodobenzenediazonium  nitrate  and  in  con¬ 
centrated  hydrochloric  acid  suspension  to  the  diazo- 
cmmio-compound,  C12H5N3I6,  m.  p.  250°  (decomp.). 
Iodination  of  2-nitro-m-toluidine  by  iodine  mono- 
chloride  in  chloroform  affords  4-iodo-2-nitro-m-lolu- 
idine,  m,  p.  177 — 178°  {hydrochloride) ,  and  4  :  6 -di- 
iodo-2-nitro-m-toluidine,  m.  p.  145 — 146°.  The  latter 
compound  is  converted  into  4:5:  Q-tri-iodo-2-nitro- 
toluene,  m.  p.  139-5°,  which  is  reduced  by  stannous 
chloride  and  hydrochloric  acid  in  acetic  acid  solution 
to  4  :  5  :  6-tri-iodo-o-toluidine,  m.  p.  132 — -133°  ( acetyl 
derivative,  in.  p.  269-5°).  2-Nitro-5-acetamido- 
toluene  is  oxidised  by  potassium  permanganate  in 
the  presence  of  magnesium  sulphate  to  2-nitro-5- 
acetamidobenzoic  acid,  which  is  deacetylated  -and 
iodinated  to  4  :  G-di-iodo-2-nitro-5-aminobenzoic  acid, 
m.  p.  276°  after  darkening.  4:5:  G-Tri-iodo-2-nitro- 
benzoic  acid  has  m.  p.  235°.  p-Nitrophenol  is  con¬ 


verted  by  iodine  and  ammonia  into  2  :  6-di-iodo-p- 
nitrophenol  ( ammonium  salt),  which  is  transformed 
successively  into  2  :  G-di-iodo-4-niiroanisole,  m.  p. 
134 — 135°,  and  2  :  G-di-iodo-4-aminoanisole,  m.  p. 
100°  [ hydrochloride ,  m.  p.  214°  (decomp.) ;  sulphate, 
m.  p.  186 — 187°  (decomp.)  after  darkening  at  176°; 
acetyl  derivative,  m.  p.  200°].  2  :  6-Di-ioclo-p-nitro- 

phenol  is  reduced  by  stannous  chloride  and  hydro¬ 
chloric  acid  in  boiling  alcoholic  solution  to  2  :  6-di- 
iodo-p-aminophenol  [ hydrochloride ,  m.  p.  218 — 220° 
(decomp.) ;  sulphate,  m.  p.  192 — 193°  (decomp.)], 
which,  when  treated  with  nitrous  acid,  affords  2  :  6 -di- 
iodobenzoquinone-4-azide.  H.  Wren. 

Preparation  of  5:7-di-iodoindole-3-acetic  acid 
and  its  homologues.  Chem.  Fabr.  auf  Aktien 
(vorm.  E.  Sobering). — See  B.,  1926,  852. 

Action  of  carb  azide  and  of  azoimide  under 
pressure  on  aromatic  hydrocarbons.  Conversion 
of  benzene  derivatives  into  pyridine  derivatives. 
I  and  II.  T.  Curtitjs  and  A.  BERTno  (Sitzungsber. 
Heidelberg.  Akad.  Wiss.,  A,  1924,  3 ;  1925,  3 ;  from 
Chem.  Zentr.,  1926,  I,  1995— 1997).— Carbazide  (or 
azoimide)  dissolved  in  benzene  or  p- xylene  and  heated 
in  a  sealed  tube  at  150°,  gives  pyridine  and  2  :  5- 
lutidine,  respectively.  When  heating  is  carried  out 
on  a  larger  scale  in  an  iron  autoclave  with  an  enamel 
lining  under  a  pressure  of  6—7  atm.,  the  corresponding 
aromatic  amine  is  also  obtained  by  the  action  of 
carbazide.  The  intermediate  formation  of  a  s- carb¬ 
amide  is  assumed.  Benzene  yields  pyridine  and 
aniline;  toluene  yields  y-picoline  and  o-toluidine; 
p-xylene  yields  2  : 5-lutidine  and  p-xylidine ; 
p-cymene  yields  carvacrylamine  and  2-methyl-5-rso- 
propylpyridine  (picrate,  m.  p.  167-5°;  cliloroplatinate, 
+2H20,  m.  p.  131°).  Interaction  of  the  hydro¬ 
carbons  with  azoimide  yields  the  amines.  The 
intermediate  formation  of  N4H4,  which  gives  identical 
products,  is  assumed.  M.  Clark. 

Pyridine-,  quinoline-,  and  iso  quinoline- N- 
oxide.  J.  Meisenheimer  (Ber.,  1926,  59,  [U], 
1S4S — 1853 ;  cf.  this  voh,  77). — Quinoline,  dissolved 
in  benzene,  is  oxidised  by  perbenzoic  acid  to  quinoline- 
N-cmde  (-j-2H20),  m.  p.  62° ;  the  picrate,  m.  p.  143°, 
and  hydrochloride,  m.  p.  131 — 132°,  are  described. 
isoQuinoline-N-oxide  (+2H20),  m.  p.  98°  [picrate, 
m.  p.  165°;  hydrochloride,  in.  p.  151 — 152°),  and 
pyridine-H-oxide,  m.  p.  66 — 6S°  ( picrate ,  m.  p.  179-5°; 
hydrochloride,  m.  p.  ISO— 181°),  aro  analogously  pre¬ 
pared.  2:4:  6-Triphenylpyridine  is  oxidised  with 
greater  difficulty  to  2  :  4  :  G-triphenylpyridine-ltl-oxide 
( picrate ,  m.  p.  1S9° ;  hydrochloride,  m.  p.  171 — 172°). 
The  oxides  are  readily  reduced  by  nascent  hydrogen 
to  the  corresponding  tertiary  amines.  Quinoline- A- 
oxide  reacts  unsatisfactorily  with  the  chlorides  of 
phosphorus,  whereas  it  is  transformed  very  smoothly 
by  sulphuryl  chloride  into  4-chloroquinoline,  m.  p. 
31°  [picrate,  m.  p.  212 — 213°  (decomp.)]. 

H.  Wren. 

Derivatives  of  2-  and  4-benzylpyridine.  E. 
Koenigs,  H.  Mensching,  and  P.  Kirsoh  (Ber., 
1926,  59,  [jB],  1717 — 1724;  cf.  Tschitschibabin  and 
others,  A.,  1925,  i,  1316;  Koenigs  and  others,  ibid., 
S33). — 2-p-Nitrobenzylpyridine,  m.  p.  81°,  is  readily 
isolated  from  the  product  of  the  action  of  nitric 
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acid  ( d  1*51)  on  a  mixture  of  2-  and  4-benzylpyridines 
(the  nitrate ,  m.  p.  125°  after  softening,  hydrochloride, 
m.  p.  188°  after  softening,  and  picratc,  nr.  p.  192° 
after  softening  at  180°  and  darkening  at  18C°,  are 
described).  It  is  converted  by  sodium  ethoxide  into 
a  substance,  CuHu02N2,  m.  p.  221°.  Oxidation  of 
2-p-nitrobenzylpyridine  with  potassium  porman- 
ganate  affords  2-p-nitrobenzoylpyridine,  m.  p.  99 — 
100°  ( hydrochloride ,  m.  p.  173°;  plicnylhydrazone , 
m.  p.  171°).  2-p-Aminobenzylpyridine,  m.  p.  58°, 
yields  a  dihydrochloride,  decomp,  about  240°,  mono- 
picratc,  m.  p.  141°,  and  dipicrate,  m.  p.  182 — 184° ;  it 
is  oxidised  by  permanganate  to  pyridine-2-carboxylic 
acid.  2-p-Nitrobenzoylpyridine  is  reduced  by  stan¬ 
nous  chloride  and  hydrochloric  acid  to  2-p-araiwo- 
benzoylpyridine,  m.  p.  138°  ( dihydrochloride ,  m.  p. 
above  190°  after  softening;  monohydrochloride ; 
dipicrate,  m.  p.  181°).  4-p- Amino  benzyl  pyridine, 
m.  p.  158 — 159°,  is  isolated  from  the  product  obtained 
by  reducing  the  mixture  of  2-  and  4-nitrobenzyl- 
pyridines  by  means  of  the  sparingly  soluble  chloro- 
stannate ;  the  dihydrochloride,  m.  p.  265 — 2GS°  (de¬ 
comp.)  after  darkening,  monopicrate,  m.  p.  153°,  and 
dipicrate,  m.  p.  194°  after  softening  at  160°,  are 
described.  4-p-Nitrobenzoylpyridine,  m.  p.  121 — 
122°,  is  isolated  from  the  mixture  of  2-  and  4-p-nitro- 
bcnzoylpyridines  by  means  of  somewhat  moist  ether ; 
it  yields  a  hydrochloride,  m.  p.  202°  after  softening, 
phenylhydrazeme,  m.  p.  226°,  and  oxime,  m.  p.  209°. 
4:-j>-Aminobenzoylpyridme,  m.  p.  154 — -155°,  its  mono- 
picrate,  m.  p.  186°,  and  monohydrochloride,  m.  p.  226°, 
are  described.  H.  Wren. 

Antiseptic  properties  of  amino-derivatives  of 
styryl-  and  anil-quinoline.  C.  H.  Browning, 
J.  B.  Cohen,  S.  Eelingworth,  and  It.  Gtjlbransen 
(Proc.  Roy.  Soc.,  1926,  B,  100,  293— 325).— The 
bactericidal  action  of  a  large  number  of  derivatives 
of  styryl-  and  anil-quinoline  has  been  examined  (cf. 
A.,  1924,  i,  990).  Substitution  produces  closely 
parallel  effects  in  the  two  series,  the  styrjd  compound 
being  the  more  powerfully  antiseptic.  Changes  which, 
as  a  rule,  increase  the  potency  are  methylation  and 
acylation  of  the  amino-groups,  sulplionation  and 
methods  of  increasing  the  solubility  in  general,  and 
introduction  of  a  further  condensed  nucleus.  Re¬ 
moval  of  the  styryl  side-chain  from  the  2-  to  the 
4-position  or  introduction  of  acidic  groups  in  the 
6-position  has  a  depressant  effect,  whilst  a  6-azo¬ 
group  completely  destroys  the  activity. 

The  following  new  compounds  are  described  :  the 
methochlorides  of  G-chloro-,  G-bromo-,  and  6-nitro- 
2-methylquinoline ;  the  following  acyl  derivatives  of 
6-amino-2-methylquinoline  :  formyl-,  m.  p.  131 — 
132°  (metliiodide) ;  propionyl-,  m.  p.  146 — 148° 

( hydrate ,  m.  p.  80°;  metliiodide)-,  butyryl-,  m.  p. 
134 — 135°;  valeryl- ,  m.  p.  156 — 158°;  n-hexoyl-, 
m.  p.  166 — 167°;  diethylacetyl-,  m.  p.  165 — 166°; 
chloroacelyl-,  m.  p.  164 — 166° ;  bromoacetyl- ,  m.  p. 
161 — 163°  (decomp.);  trichloroacetyl- ,  m.  p.  167 — 
168°;  broniodiethylacetyl- ,  m.  p.  122 — 123°,  and 
benzoyl-,  m.  p.  176 — 177°;  the  following  deriv¬ 
atives  of  2-(p-dimethylaminostyryl)quinoline  metho- 
chloride  :  6  -  nitro  -,  6  -  amino  - ,  6  -  chloroacetamido  - , 

G-brcmioacetamido- ,  G-trichloroacetamido-,  Q-bromodi- 


ethylacetamido-  and  Q-azo-(8-amino-a-naphthol-3  :  6-di- 
sulpkonic  acid) ;  A-(p-dimethylaminostyryl)-G-methyl- 
quinoline  methochloride ;  the  following  derivatives  of 
2  -  styrylquinoline  :  p-amino-Q-acetamido-  metho¬ 
chloride  ;  p-amino-G-dimethylamino-  methochloride  and 
-metliiodide ;  p -amino-6-amino-  methochloride ;  o -nitro¬ 
n-methyl-,  m.  p.  160 — 161°;  o-amino-G-methyl- ;  m.  p. 
178 — 179°  ( methochloride ,  acetyl  derivative,  m.  p. 
188 — 190°);  m -nitro-6-methyl-,  m.  p.  198 — 200°; 
m-amino-G-methyl- ,  m.  p.  159 — 161°  [methochloride, 
acetyl  derivative,  m.  p.  167 — 168°);  p-nitro-Q-methyl- , 
m.  p.  187 — 1S8°;  p-amino-G-methyl-,  m.  p.  190 — 191° 
{methochloride,  acetyl  derivative,  m.  p.  247 — 250°) ; 
p-acelamido-G-acetamido-  methochloride ;  mp-dihydr- 
oxy-  methosulphate ;  m-p -methylcnedioxy-  metho- 
sulphate,  and  6 -methyl-  methochloride-,  the  following 
derivatives  of  2-anilquinoline  methochlorido  :  p -di- 
metliylamino  -  6  -  nitro  - ;  p  -  dimethylamino  -  6  -  azo  -  (8  - 
amino- a-naplithol- 3  :  G-disulphonic  acid),  and  p -acet- 
amido-Q-acelamido- .  H.  E.  F.  Notton. 

Tautomerism  of  2-aminopyridine.  V.  2- 
Plienylpyriminazole  and  the  conditions  for  the 
preparation  of  homologues  of  pyriminazole. 
A.  E.  Tschitschibabin  (Ber.,  1926,  59,  [A],  2048 — 
2055;  cf.  A.,  1925,  i,  1328;  Schmid  and  Bangler, 
this  vol.,  848). — w-Bromoaectophenone  and  2-amino- 
pyridine  at  200 — 220°  or  in  the  presence  of  alcohol 
afford  2  -  phenylpyriminazole  hydrobromide,  'mono- 
hydrate,  m.  p.  129°,  from  which  2-phenylpyriminazole, 
m.  p.  136 — 137°,  is  obtained;  2 -phenylpyriminazole 
chloroplatinate  dihydrale,  softening  at  214°  but  not 
undergoing  further  change  below  290°,  and  2-phenyl¬ 
pyriminazole  metliiodide,  m.  p.  220 — 221°  (decomp.), 
are  described.  The  base  is  identical  with  that  con¬ 
sidered  by  Palazzo  and  Marogna  to  bo  2-phenacyl- 
aminopyridine  (cf.  A.,  1913,  i,  300).  l-Phenacyl- 
pyridone-2-phenacyUmine,  m.  p.  120°  [non-crystalline 
hydrochloride;  chloroplatinate,  m.  p.  242°  (decomp.)], 
is  obtained  as  by-product  of  the  change.  Bromo- 
acotone  and  2-aminopyridine  in  alcoholic  solution  give 
methylpyriminazole,  b.  p.  148 — 150°/20  mm.,  df* 
1-1105,  d\  1-1263;  the  hydrobromide  is  described. 
Reaction  proceeds  less  slowly  than  with  to-bromo- 
acetophenone.  H.  Wren. 

Alkhalides  of  2-aminopyridine.  A.  E.  Tschit¬ 
schibabin  and  R.  A.  Konovalova  (Ber.,  1926,  59, 
[A],  2055 — 2058;  cf.  Magidson  and  Menschikov, 
this  vol.,  844). — 2-Dimethylaminopyridine,  d\]  1-0157, 
is  converted  by  methyl  iodide  at  100°  into  the  corre¬ 
sponding  metliiodide,  m.  p.  183 — 184°  ( picratc ,  in.  p. 
113°),  which  yields  2-dimethylaminopyridine  when 
treated  with  silver  oxide  and  subsequently  distilled. 
l-Mcthyl-2-pyridonemethylimine  (cf.  A.,  1921,  i, 

450)  yields  a  metliiodide,  which  is  converted  by  treat¬ 
ment  with  silver  oxide  and  subsequent  distillation 
into  l-methyl-2-pyridono  and  decomposed  by  sodium 
hydroxide  with  production  of  dimcthylamine. 

H.  Wren. 

Dyes  derived  from  p-phenylpyridinedicarb  - 
oxylic  acid.  J.  I).  Tewari  and  S.  Dutt  (J.  Indian 
Chem.  Soc.,  1926,  3,  161—165;  cf.  J.C.S.,  1923,  123, 
225). — p-Phenylpyridinedicarboxylic  acid  condenses 
with  a  series  of  mono-  and  poly-hydric  phenols  in 
presence  of  stannic  chloride  or  sulphuric  acid  to 
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produce  djres  analogous  to  the  phthaleins  :  phenol -(3- 
q>henylpyridophthalcin,  m.  p.  above  305° ;  resorcinol- 
(•j-phenylpyridophthalein,  in,  p.  200°  (decomp.)  after’ 
sintering  at  1S6° ;  pyrocateehol-^-phenylpyridophthalein, 
m.  p.  above  310°;  phloroglucinol-$-phenylpyrido- 
phthalein,  m.  p.  above  280°;  hydroxyquinol-fi-phenyl- 
pyridophthalein,  m.  p.  228 — 230°  (decomp.) ;  m-5i- 
eihylaminophcnol-$-phenylpyridoplitIialein,  m.  p.  193°, 
reddish- violet  crystals  giving  a  fluorescent  solution; 
and  m-pIicnylenediamine-$-phcnylpyridophthalein, 
m.  p.  154°  (decomp.).  G.  M.  Bennett. 

Derivatives  of  naphthaquinolines  and  naphtha- 
isoquinolines.  C.  S.  Gibson,  K.  Y.  Hariharan, 
It.  N.  Menon,  and  J.  L.  Simonsen  (J.C.S.,  1926, 
2247—2260;  cf.  ibid.,  1915, 107,  1148).— a-Naplithyl- 
amine  (1  mol.)  and  ethyl  acetoacetate  (1  mol.), 
heated  together  at  100°,  yield  only  acetoaceto-a- 
naphthalide  (cf.  Conrad  and  Limpach,  A.,  1888, 
503).  In  presence  of  a  trace  of  diethylamine,  ethyl 
P  - 1  -naphthylaminocrotonate  is  readily  obtained  at 
the  ordinary  temperature.  When  heated  at  240°, 
this  compound  is  converted  into  4-hydroxy-2-mothyl- 
a-naphthaquinoline,  which  reacts  with  phosphorus 
pentachloride  in  tetrachloroethane  solution,  giving 

1- chloro-2-methyl-u-naphthaquinoline,  m.  p.  92 — 93° 
(picrate,  m.  p.  196 — 197°).  Reduction  of  the  chloro- 
derivative  with  sodium  and  ethyl  alcohol  yields 
dl-2-methyl-l  :  2  :  3  :  4 -tetrahydro-a-naphthaquinoline, 
b.  p.  202 — 203°/20  mm.  ( benzoyl  derivative,  m.  p. 
102 — 103°;  hydrochloride,  decomp.  252 — 253°; 
sulphate,  decomp.  211 — 212° ;  chloroplatinate,  decomp. 
207 — 208°;  picrate,  m.  p.  153 — 154°).  When 
a-naphthylamino  (2  mols.)  is  heated  with  ethyl  aceto¬ 
acetate  (1  mol.)  at  150 — 170°  (cf.  Knorr,  A.,  1S84, 
1198),  the  main  product  is  s-  di-a-  naphthyl - 
carbamide,  accompanied  by  p-1  -naphthylamino- 
crotono-a-naphthyl 'amine.  Preliminary  heating  at  100° 
increases  the  yield  of  the  latter  compound,  which 
exists  in  two  interconvertible  forms,  m.  p.  144 — 
145°  and  167 — 168°,  obtained  by  crystallisation 
from  benzene  and  from  absolute  alcohol,  respectively. 
Hydrolysis  of  the  crotonyl  derivative  with  dilute 
hydrochloric  acid  gives  acetoaceto-a.-7iap>hthalide,  m.  p. 
107°.  This  substance  is  converted  by  prolonged 
treatment  with  concentrated  hydrochloric  acid  into 

2- hydroxy-4-methyl-a-naphthaquinoline  and  thence 
into  2-cMoro-‘k-methyl-v.-naphthaquinoline,  m.  p.  134 — 
135°,  and  (UA-methyl-l  :  2  :  3  :  4:-tetrahydro-a-naphtha- 
quinoline,  b.  p.  186 — 1SS°/10  mm.  (picrate,  decomp. 
205 — 206°;  sulphate ;  chloride-,  hydrobromidc).  No 

2- methyl-a-naphthaquinoline  could  be  obtained  by 
condensation  of  a-naphthylamine  with  paraldehyde 
(cf.  Doebner  and  von  Miller,  A.,  1884, 1375).  4-Nitro- 
and  4-bromo- a-naphthylamine  condense  readily 
with  paraldehyde,  giving  %-niiro-2-methyl-v.-naphtlm- 
quinoline  (chloroplatinate,  decomp.  229 — 230°;  sulph¬ 
ate,  hydrochloride-,  nitrate)  and  Q-bromo-2-methyl-a.- 
naphthaquinoline  (chloroplatinate,  decomp.  238° ; 
picrate,  m.  p.  185 — 186°;  hydrochloride-,  hydrobromide). 

3- Hydroxy- 1  -methyl-  p-naphthaquinoline  was  obtained 
from  (3-naphthylamine  and  ethyl  acetoacetate  by  a 
modification  of  Knorr’s  method  (loc.  cit.).  The  yield 
of  s-di-p-naphthylcarbamidc  in  the  first  stage  was 
diminished  by  preliminary  heating  at  100°.  Dis¬ 


tillation  of  the  hydroxy-compound  with  zinc  dust 
gives  1  -methyl- [3-naphthaquinoline  (picrate,  m.  p. 
230 — 231°)  in  poor  yield.  The  hydroxy- derivative 
was  converted  through  3-chloro-l-methyl-fi-naphtha- 
quinoline,  m.  p.  153 — 154°,  into  dl-l-i?iethyl-l  :  2  :  3  :  4- 
tetrahydro-$-naplithaquinoline,  b.  p.  187- — -190°/10  mm. 

[ picrate ,  decomp,  at  162°  (and  at  167 — 16S°  rapid 
heating),  accompanied  by  an  isomeric  picrate, 
m.  p.  201 — 202°;  hydrochloride-,  sulphate],  a-  and 
(3-Naphthaldehydes  condense  with  acetone  in  presence 
of  alkali,  giving,  respectively,  1-y-Jcetobutenylnaphthal- 
ene,  b.  p.  200 — 201°/10  mm.  (oxime,  m.  p.  136 — 137°), 
and  2-y-ketobutenylnaphthalene,  sintering  at  96 — 96°, 
m.  p.  102°  (oxime,  m.  p.  158 — 160°).  In  the  latter 
preparation,  a  trace  of  di-(i- naphthylvinyl  ketone,  m.  p. 
241°,  is  formed.  This  compound  becomes  the  main 
product  when  a  solution  of  the  aldehyde  in  acetone 
is  treated  with  a  drop  of  sodium  methoxide  solution. 
Reduction  of  the  unsaturated  ketones  gives  1  -y-keto- 
butylnaphthalene,  b.  p.  192 — 195°/17  mm.  (oxime, 
m.  p.  96 — 97°),  and  2-y-ketobutylnaphthalcne,  b.  p. 
180 — 1S2°/S  mm.  (oxime,  m.  p.  129°;  semicarbazone, 
m.  p.  161 — 162°).  Treatment  of  the  oximes  of  these 
compounds  with  phosphoric  oxide  in  boiling  toluene 
solution  gives  i-methyl-l  :  2-dihydro- [i-naphthaiso- 
quinoline,  m.  p.  101 — 102°  (hydrochloride-,  chloro¬ 
platinate-,  picrate,  decomp.  221°),  and  l-metliyl-3  :  4- 
dihydro-a-naphthaisoquinoline,  m.  p.  36 — 37°  (picrate, 
decomp.  207—208°). 

OL-Naphthanilidc  has  m.  p.  162 — 163;  (i-naphth- 
anilide  has  m.  p.  171°.  M.  Clark. 

Preparation  of  uracil  from  carbamide.  D. 
Davidson  and  O.  Baddisch  (J.  Amor.  Chem.  Soc., 
1926,  48,  2379 — 2383). — Details  are  given  for  the 
preparation  of  uracilfrom  carbamide,  fuming  sulphuric 
acid,  and  malic  acid  (yield,  50 — 55%).  Hydroxy- 
methyleneacetic  acid  is  formed  intermediately  (cf .  von 
Pechmann,  A.,  1884,  1124;  1891,  1457).  Uracil  is 
readily  converted  into  1  :  3-dimethyluracil  by  methyl 
sulphate  and  aqueous  alkali.  F.  G.  Willson. 

Kinetics  of  the  fission  of  diketopiperazine.  H. 
von  Euler  and  E.  Pettersson. — See  this  vol.,  1108. 

Mechanism  of  the  action  of  hydrazine  on 
a  :  8-diketones  with  formation  of  1  :  2-diazines  or 
aminopyrroles.  Absorption  spectra  of  some 
1  : 2-diazine  derivatives.  G.  Ivorsckun  and 

(Mme.)  C.  Roll  (Bull.  Soc.  chim.,  1926,  [iv],  39, 
1223 — 1235). — The  authors  suggest  that  in  all  cases 
the  first  stage  of  the  reaction  between  hydrazine  and 
aS-diketones  is  direct  addition  of  one  hydrazine 
molecule  to  the  ketonic  form  of  the  diketone.  Elimin¬ 
ation  of  a  molecule  of  water  can  then  occur  in  two 
ways.  (1)  The  imino -hydrogen  atom  is  eliminated 
with  the  hydroxyl  group,  affording  a  hydrazone, 
which  then  undergoes  ring  closure  to  a  1  : 2-diazine, 

ch2-cr(0H)-nh-nh2  ch2-cr:n-nh2 

CHR-CO-R  CHR-CO-R 

CH2  CR  N  y  hydrogen  atom  of  the 

CHR-CR(OH)-NH  ’  w  J  ° 
methylene  group  is  eliminated  with  the  hydro xyl, 
giving  a  hydrazide,  which  on  ring  closure  affords  an 
aminopyrrole.  The  relative  mobilities  of  the  two 
hydrogen  atoms  will  determine  which  reaction  takes 
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place,  and  these  mobilities  will  depend  on  the  nature  of 
the  substituent  groups  present  as  well  as  on  the  experi¬ 
mental  conditions.  It  is  in  accordance  with  this  view  of 
the  mechanism  of  the  reaction  that  the  heats  of  form¬ 
ation  of  the  aminopyrrole  and  the  isomeric  4  :  5-di¬ 
hydro- 1  :  2-diazino  should  be  approximately  the  same, 
as  Gounder  and  Roll  have  shown  for  the  heats  of 
combustion  of  l-amino-2  :  5-dimethylpyrrole-3  :  4-di- 
carboxylic  acid  and  3  :  G-dimethyl-4  :  5-dihydro- 1  :  2- 
diazine-4 :  5-dicarboxylic  acid  (see  below).  An  examin¬ 
ation  of  the  absorption  spectra  of  a  number  of  1  :  2- 
diazines  also  suggests  the  correctness  of  the  above 
views,  the  1  :  2-diazines  giving  spectra  quite  distinct 
from  those  of  tho  pyrrole  derivatives  (cf.  A.,  1925, 
ii,  258) ;  the  structures  assigned  on  chemical 
evidence  are  supported.  Thus  the  ethyl  esters  of 
3  :  6-dimetliyl-4  :  5-diliydro-l  :  2-diazine-4-carboxylic 
acid  and  3  :  6-dimethyl-l  :  2-diazine-4-carboxylic  acid 
show  pronounced  absorption  bands,  and  the  curve  is 
displaced  towards  the  red  as  compared  with  that  of 
the  isomeric  l-amino-2  :  5-dimethylpyrrole-4-carb- 
oxylate.  The  diazine  shows  bands  at  3053  and  376G, 
its  dihydro-derivative  a  band  at  3175.  Tho  ethyl 
esters  of  3  :  6-dimethyl-4  :  5-diliydro-l :  2-diazine-4  :  5- 
dicarboxylic  acids  and  3  :  6-dimethyl-l  :  2-diazine- 
4 : 5-dicarboxylic  acid  show  similar  curves  with 
absorption  bands  having  maxima  at  3150  and  at 
3000  and  34G9 — 4195,  respectively.  In  the  case  of 
the  esters  of  G-phenyl-3-mcthyl-l  :  2-diazine-4-carb- 
oxylic  acid  and  the  corresponding  4  :  5-dihydro-deriv¬ 
ative,  the  phenyl  group  causes  a  displacement  towards 
the  red,  without  weakening  the  intensity  of  absorption, 
and  the  dihydro-diazine  derivative  shows  a  maximum 
at  2750.  Ethyl  3  :  G-dimethyl-4  :  5-diliydro-l  :  2-di- 
azine-4  :  5-dicarboxylato  shows  no  basic  properties, 
its  absorption  spectra  in  acid  and  in  neutral  alcoholic 
solution  being  identical.  R.  Bright  man. 

Heats  of  combustion  of  aminopyrroles  and 
1  :  2-diazines.  A.  Gounder  and  (Mme.)  C.  Roll 
(Bull.  Soc.  chim.,  1920,  [iv],  39,  1222 — 1223). — 
Values  are  given  for  the  heats  of  combustion  of  ethyl 
l-amino-2  :  o-dimethylpyrrole-3  :  4-dicarboxylate, 
1566-8  g.-cal.,  ethyl  3  :  G-dimetliyl-4  :  5-dihydro-l  :  2- 
diazine-4  :  5-dicarboxylate,  15SS-2  g.-cal.,  and  ethyl 
3  :  G-dimethyl-4  :  5-diliydro-l  :  2-diazine-4-carboxyl- 
ate,  1252-5  g.-cal.  R.  Brightman. 

Indigotin  group.  VI.  Action  of  acid  chlorides 
on  indigotin  and  its  derivatives  and  the  stereo¬ 
chemical  formula  for  indigotin.  T.  Posner  [with 
W.  Stockenschneidbr,  H.  Neumann,  E.  Nachring, 
K.  Meyer,  and  E.  Beissner]  (Bor.,  192G,  59,  [B], 
1799 — 1827). — The  absorption  spectrum  of  indigotin 
is  so  completely  analogous  with  those  of  indigotin- 
malonic  esters,  indigotinphenylacctic  esters,  and  lake- 
red-ciba  B,  which  belong  to  the  trims  series,  that  it 
also  must  be  classed  as  a  fra-M-s-dcrivativc  if  it  be 
assumed  that  geometrical  isomerism  is  possible. 

Indigotin  is  converted  by  successive  reduction  and 
treatment  with  acetic  anhydride  into  a-diacetyldi- 
hydroindigotin,  whereas  direct  treatment  with  acetic 
anhydride  and  acetyl  chloride  affords  the  red  NN'-di- 
acetylindigotin.  The  latter  compound  is  also  derived 
by  the  oxidation  of  a-diacetyldihydroindigotin,  where¬ 
by  the  acetyl  groups  migrate.  Tetra-aeetyldihydro- 


indigotin  is  derived  from  AW'-diacctylindigotin,  acetic 
anhydride,  sodium  acetate,  and  zinc  dust,  from 
O-diacetyldihydroindigotin  and  acetic  anhydride,  or 
from  indigotin  and  acetic  anhydride  in  the  presence 
of  concentrated  sulphuric  acid.  NN '-Dibenzoyl- 
indigotin,  m.  p.  257°,  is  prepared  from  indigotin  and 
benzoyl  chloride  in  boiling  pyridine ;  prolongation  of 
the  reaction  leads  to  formation  of  tetrabenzoyldi- 
hydroindigotin,  m.  p.  242 — 243°.  Similarly,  p-nitro- 
benzoyl  chloride  affords  successively  NN'-di-p-mlro- 
benzoylindigotin,  and  teira-p-nitrobenzoyldihydro- 
indigotin,  m.  p.  281°  after  darkening  at  270°.  O-Di- 
benzoyldihydroindigotin  is  prepared  by  benzoyl- 
ation  of  reduced  indigo,  but,  under  similar  conditions, 
p-nitrobenzoyl  chloride  causes  oxidation  to  indigotin. 
Boiling  benzoyl  chloride  converts  indigotin  into  a 
colourless  compound,  C30H17O3N2Cl  (cf.  Dessoulary, 
Diss.,  Neufchatel,  1909),  which  when  heated  or 
treated  with  cold,  concentrated  sulphuric  acid  loses 
benzoyl  chloride  (1  mol.)  and  gives  a  yellow  dye,  ( ?) 

CW®  12^2^2. 

7  : 7'-Dimethylindigotin  is  converted  by  acetyl¬ 
ation  in  the  vat  into  o-diacetyl-7  :  7'-dimethyldihydro- 
indigotin,  m.  p.  247°  (decomp.)  after  darkening  at 
200°,  which  could  not  be  further  acetylated.  Con¬ 
trary  to  the  observations  of  Vor lander  and  von 
Pfeiffer,  the  substance  is  not  converted  by  nitrous 
gases  into  N N' -diacetyl-7  :  7'-dimethylindigotin,  but 
yields  N -nitroso -2-hydroxy -N' -acetyl-7  ■  7' -dimethyldi- 
hydroindigotin  monoenol  acetate,  C2.,H1906N3,  m.  p. 
178° ;  when  exposed  to  light,  it  gradually  loses  acetic 
acid  and  nitrous  gases,  with  production  of  W-mono- 
acetyl-7  :  7'-dimethylindigotin,  also  prepared  by  boil¬ 
ing  7  :  7'-dimcthylindigotin  with  acetic  anhydride 
and  acetyl  chloride.  Oxidation  of  O-dibenzoyl- 7  :  7'- 
dimethyldihydroindigotin  similarly  affords  N-niJroso- 
2  -  hydroxy  -  N  '  -  benzoyl-  7  :  7'  -dimethyldihy dr oindigolin 
monoenol  benzoate,  m.  p.  175°,  which  is  converted  by 
exposure  to  sunlight  into  ~N-benzoyl-l  :  T-dimethyl- 
indigolin,  m.  p.  21G°,  also  prepared  by  benzoylation 
of  7  :  7'-dimethylindigotin  in  pyridine.  Vorlander 
and  von  Pfeiffer's  AW'-dibenzoyl-7  : 7'-dimethyl- 
indigotin  does  not  appear  to  exist.  Oxidation  of 
iY-benzoyl-7  :  7'-dimothylindigotin  yields  o-methyl- 
isatin  and  benzoic  acid;  in  one  instance,  2-amino-m- 
toluoylformic  acid,  m.  p.  239 — 240°,  was  obtained. 
The  resistance  of  7  :  7'-dimethylindigotin  to  acylation 
is  due  to  the  proximity  of  the  methyl  and  imino- 
groups.  On  tho  other  hand,  5  :  5'-dimethylindigotin 
behaves  similarly  to  the  unsubstituted  compound, 
yielding  OO'  -dibenzoyl  -  5  :  Q'-dimethyldihydroindigolin, 
m.  p.  247°,  converted  smoothly  by  benzoyl  chloride 
and  boiling  pyridine  into  letrabenzoyl-5  :  5'-dimethyl- 
dihydroindigotin,  m.  p.  23G°.  Nid' -Dibenzoyl-5  :  5'- 
dimethylindigotin,  m.  p.  225°,  is  prepared  directly 
from  tho  parent  substance  and  benzoyl  chloride  in 
boiling  pyridine.  With  benzoyl  chloride  in  boiling 
nitrobenzene,  5  :  5'-dimethylindigotin  yields  a  com¬ 
pound,  C25H1802N2,  m.  p.  above  300°,  analogous 
with  indigo-yellow  3 G.  ciba.  Benzoylation  of 
5:7:5':  7'-tetrabromodihydroindigotin  affords  OO-di- 
benzoyl-5  :  7  :  5'  :  1’ -tetrabrornodihy  dr  oindigolin,  m.  p. 
above  325°  after  darkening  at  300°,  which  could  not 
be  further  benzoylated ;  treatment  of  it  with  nitrous 
fumes  yields  the  monoenol  benzoate  of  N-mlroso-N'- 
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benzoylhydroxyletrabromodihydroindigotin,  m.  p.  123 — 
125°.  Direct  benzoylation  of  5:7:5':  7'-tetra- 
bromoindigotin  in  pyridine  affords  N- monobenzoyl- 
5:7:5':  7'-tctrabromoindigotin,  m.  p.  above  300°, 
and  a  product,  C2:jHi oO:!N2Br, , ,EtO H .  Cautious  treat¬ 
ment  of  5  :  7  :  5'  :  7'-tetrabromoindigotin  with  acetyl 
chloride  and  pyridine  affords  a  compound, 
QjjHjgC^NgBr^CjHjN,  whereas  more  prolonged  treat¬ 
ment  gives  00' -diacclyl-5  :  7  :  5' :  I'-tetrabromodihijdro- 
indigolin,  m.  p.  above  300°,  which  could  not  be  further 
acctylated.  Benzoylation  of  indirubin  in  the  vat 
yields  0 -dibenzoyldihydroindirubin,  which  could  not 
be  converted  into  a  tetrabenzoyl  derivative.  Short 
treatment  in  pyridine  converts  indirubin  into  N-mono- 
benzoijlindirubin,  m.  p.  above  300°,  whereas  more 
prolonged  action  leads  to  the  O-dibenzoyl  compound. 
Ethyl  indirubinmalonate,  C21H1404N2,  is  prepared 
directly  from  its  components  or,  more  conveniently, 
from  indirubin,  ethyl  malonate,  and  sodium  hydroxide 
in  boiling  nitrobenzene.  Ethyl  bcnzoylindirubin- 
malonate  is  described. 

The  author  is  led  to  classify  coloured,  molecular 
compounds  as  “  true  halochromic  ”  substances  in 
which  the  activity  of  the  subsidiary  valencies  depends 
on  the  contrast,  acid  to  basic  or  metallic  to  non- 
motallic  and  "  pseudo-halochromic  ”  compounds  in 
which  the  activity  is  exercised 
between  an  oxygen  or  a  nitro¬ 
gen  atom  and  an  unsaturated 
carbon  atom.  From  this  point 
of  view,  indigotin  appears  to 
be  mainly  pseudo-halochromic, 
the  prevalent  activity  of  the 
subsidiary  valencies  lying  be¬ 
tween  the  carbonyl  oxygen  atoms  and  the  benzene 
nuclei  as  indicated  by  the  annexed  formula. 

H.  Wren. 
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Indigotin  group.  VII.  Constitution  of  the 
vat  dye,  indigo-yellow  3  G.  ciba.  T.  Posner  and 
R.  Hofmeister  (Ber.,  1926,  59,  [B\,  1827 — 1835). — 
Indigo-yellow  3(7.  ciba,  m.  p.  275°,  prepared 
by  the  action  of  benzoyl  chloride  on  indigotin  in  the 
presence  of  nitrobenzene  and  copper  powder  at  150 — 
160°,  has  the  composition  C23H1202N2  instead  of 
C23Hi402N2  (cf.  Engi,  Z.  angew.  Chem.,  1914,  27, 
144).  The  production  of  an  intensely  coloured  vat 
and  the  stability  of  the  dye  towards  oxidising  agents 
are  not  compatible  with  the  assumed  indigoid  struc¬ 
ture.  Protracted  ebullition  with  concentrated  nitric 
acid  converts  it  into  phthalic  anhydride  (in  addition 
to  a  substance,  C14HcOGN2,  m.  p.  255 — 258°),  so  that 
it  appears  to  be  an  anthraquinone  derivative  (formula 
I  or  II). 
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Ciba-yellow  is  reduced  by  sodium  hyposulphite 
and  converted  by  benzoyl  chloride  and  sodium 
hydroxide  into  dibenzoyllcaeociba-yellow,  m.  p.  274°, 


whereas  methylation  cannot  be  effected  by  use  of 
methyl  sulphate. 

Ciba-yellow  is  slowly  dissolved  by  warm,  dilute 
sodium  hydroxide  and  the  solution  when  acidified 
affords  “  ciba-yellow  dihydrate,"  m.  p.  about  272 — 
275°.  The  new  compound  readily  loses  water  and 
reverts  to  ciba-yellow  when  warmed  or  crystallised 
from  inert  solvents.  Its  ready  solubility  in  cold 
sodium  hydroxide,  sodium  carbonate,  or  dilute 
ammonia  solution,  its  inability  to  be  benzoylatcd, 
its  transformation  by  ethyl  alcohol  into  the  “  diclliyl 
ester  of  ciba-yellow  dihydrale,”  m.  p.  267°,  and  by 

methyl  sulphate  into  “  di- 
methylciba-yellow  mono¬ 
hydrate,"  m.  p.  178°,  in¬ 
dicate  the  constitution  (III). 
“  Acetylciba-yellow," 
C25H1403N2,  m.  p.  256°,  is 
prepared  by  the  action  of 
boiling  acetic  anhydride  on  “  ciba-yellow  hydrate.” 

H.  Wren. 

Velocity  of  formation  of  3  : 5-dimethylpyrazole- 
4-diazonium  chloride.  J.  Reilly  and  (Miss)  H.  E. 
Bastible  (Sci.  Proc.  Roy.  Dublin  Soe.,  1926,  18, 
343 — 349). — The  diazotisation  of  4-amino-3  :  5-di- 
mcthylpyrazole  is  a  bimolecular  reaction,  the  velocity 
constant  at  0°  being  0-024,  identical  with  that  for 
the  corresponding  reaction  with  aniline.  An  excess 
of  hydrochloric  acid  increases  the  velocity.  Values 
of  IC  for  seven  temperatures  up  to  72°  satisfy  the 
equation  /f =0-0271 X  10?,/3°,  where  T'  is  the 
temperature  (°  C.).  G.  M.  Bennett. 

Manufacture  of  benziminazoles.  Farbenfabr. 
vorm.  F.  Bayer  &  Co. — See  B.,  1926,  850. 

Tautomerism  of  amidines.  VI.  Methylation 
of  4-anilino-2-phenyl-6-methylp'yrimidine.  R. 
Forsyth  and  F.  L.  Pyman  (J.C.S.,  1926,  2502 — 
2510). — Reaction  between  4-anilino-2-phenyl-6- 
methylpyrimidine  [hydrochloride,  m.  p.  258 — 259° 
(corr.) — lit.  240°;  hydriodide,  m.  p.  238 — 239°  (corr.) 
—lit.  231°;  nitrate,  -f-lH20,  anhyd.  m.  p.  158 — 
159°  (corr.) — lit.  S5 — 87°;  hydrogen  oxalate,  m.  p. 
242 — 243°  (decomp.;  corr.);  picrate,  m.  p.  195 — 
196°  (dccomp. ;  corr.)],  and  methyl  iodide  yields  a 
mixture  of  A.-anilino-2-pheniyl-Z  :  6(1  :  6 )-dimethyl- 
pyrimidinium  iodide,  +2H20,  anhyd.  m.  p.  220° 
(corr.)  [ chloride ,  +H20,  anhyd.  m.  p.  231 — 232° 
(corr.).],  and  an  equimolecitlar  compound,  m.  p.  182 — 
1S3°  (corr.),  of  this  quaternary  salt  with  the  original 
base.  Methylation  in  the  presence  of  methyl  alcohol 
gives  as  main  product  4:-anilino-2-phenyl-6-methyl- 
pyrimidine  hydriodide,  m.  p.  238 — 239°  (corr.),  to¬ 
gether  with  some  4-anilino-2-phenyl-3  :  6(1  :  6)-di- 
methylpyrimidinium  iodide  (cf.  Wheeler,  A.,  1898, 
i,  538).  Treatment  of  4-anilino-2-phcnyl-3  :  6(1  :  6)- 
dimetliylpyrimidinium  chloride  with  aqueous  sodium 
carbonate  yields  4t-phenylimino-2-phenyl-3  :  6(1  :  6)- 
dimethyl- 3  :  4(1  :  4 )-dihydrop>yrimidine,  m.  p.  193 — 
194°,  and  this  base  heated  with  methyl  iodide  gives 
4  -  methylanilino  -  2  -  phenyl  -  3  :  6(1  :  6)-dimethylpyr- 
imidinium  iodide,  m.  p.  215°  (decomp. ;  corr.).  This 
salt  is  also  obtained  by  reaction  of  methyl  iodide 
with  4-methylanilino-2-phenyl-6-methylpyrimidine 
\liydrogen  oxalate,  m.  p.  182 — 183°  (decomp. ;  corr.) ; 
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pier  ate,  m.  p.  174 — 175°  (corr.)],  whilst  it  decomposes 
into  these  two  compounds  when  heated  under  reduced 
pressure. 

It  is  suggested  that  partly  cyclic  amidines  contain¬ 
ing  one  nitrogen  atom  in  the  aromatic  nucleus  yield 
with  methyl  esters  of  inorganic  acids  mainly  the 
isomerides  methylated  on  the  ring  nitrogen,  since 
they  tend  to  react  chiefly  in  the  form  in  which  the 
ring  nitrogen  is  doubly  linked,  i.e.,  as  amino-deriv¬ 
atives  of  aromatic  compounds  rather  than  as  the 
isomeric  iminodihydro-derivatives.  M.  Clark. 

Oxidation  products  of  some  pyrrole  com¬ 
pounds.  A.  Pieroni  and  P.  Veremeenco  (Gazzetta, 
1926,  56,  455 — 479). — In  view  of  the  importance,  on 
Angeli’s  theory  (A.,  1920,  i,  626),  of  the  pyrrole- 
blacks  in  connexion  with  the  nature  of  melanin, 
attempts  have  been  made  to  obtain  definite  products 
of  oxidation  of  comparatively  simple  pyrrole  deriv¬ 
atives,  using  peracetic  acid  (“  perhydrolysis  ”).  Pro¬ 
longed  action  of  this  reagent  on  2  :  4-dimethylpyrrolc 
gives  an  uncrystallisable  syrup,  but  intermediately 
a  substance,  C12H20O5N2,  m.  p.  171°  (deeomp.),  is 
formed,  which  hydrolyses  to  a-methyl-kevulic  acid 
(phenylliydrazone,  m.  p.  133°;  phenylhydrazide 
phenylhydrazone,  m.  p.  183°),  and  is  probably 
[NH2Me:C(0H)-CH2-CHMe-C0-]20.  2  :  5-Dimethyl- 

pyrrole  gives  dark  products ;  2  :  5-diphenylpyrrole, 
acetophenone,  benzoic  acid,  and  ammonia;  1-phenyl- 
2  :  5-dimethylpyrrolc  gives  yellow  or  brown  products, 
but  not  aniline-black;  2  :  S-dimethyl-l-i&oamylpyrrole 
(b.  p.  219 — 221°/7-75  mm.,  prepared  by  condensing 
isoamylamine  with  ethyl  diacetylsuecinate  to  give 
ethyl  2  :  Z>-dimcthyl-l-\$,oamylpyrrole-'d  :  d-dicarboxylate, 
m.  p.  61 — 62°,  hydrolysing  to  the  acid,  m.  p.  219°, 
after  reddening  from  120°,  and  distilling)  gives  reddish- 
brown  products,  with  the  odour  of  valeric  acid. 
Tetraphonylpyrrolc  perhydrolyses  to  benzoic  acid 
and  benzil,  among  syrupy  products ;  triphenyl- 
methylpyrrole  to  benzophenone,  triphenylacetic  acid, 
and  other  substances,  including  pyrrole-blacks  which 
oxidise  to  oxalic  acid  and  pyrrolecarboxylic  acids, 
or  to  succinic  acid  etc.  Pyrrolecarboxylic  acid  is 
attacked  by  peracetic  acid  only  at  temperatures  high 
enough  for  it  to  react  with  the  acetic  acid  formed. 

When  pyrroles  are  oxidised  by  benzoquinone,  con¬ 
densation  products  are  formed.  Thus  1 -phenyl-2  :  5- 
dimethyl-  and  2  :  5-dimethyl-l-fsoamyl -pyrrole  con¬ 
dense  to  give  3  :  4 -dibenzoquinone  derivatives,  brown¬ 
ish-black  solids ;  triphenylmethylpyrrole  gives  a 
violet-blue  and  2  :  5 -dimethyl- 1  -isoamyl-3-lriphenyl- 
methylpyrrole  (m.  p.  183°)  a  red  colour  with  benzo¬ 
quinone. 

2-Acctyl-  and  2 -benzoyl-pyrrole  give  no  dark  colour 
on  perhydrolysis,  and  no  colour  with  benzoquinone. 

The  substances  2-methyl-Z-lriphenylmethylindole, 
m.  p.  180°,  and  2:5:2':  5' -lelramclhyl-l  :  1' -dipyrryl, 
m.  p.  62°,  obtained  from  ethyl  diacetylsuecinate,  are 
also  prepared.  E.  W.  Wignall. 

Syntheses  by  means  of  magnesylpyrroles. 
VII.  Methylketolephthalein  and  its  isomerides. 
B.  Oddo  (Gazzetta,  1926,  56,  437 — 442). — Experi¬ 
mental  details  of  work  already  published  (A.,  1925,  i, 
588).  The  free  acid  of  methylketole-yellow  forms 
red  crystals  with  metallic  reflex,  m.  p.  212°  ( silver 


salt  prepared),  and  is  considered  to  be  identical  with 
indophthalone  (see  following  abstract).  The  isomcride 
described  ( loc .  cit.)  decomposes  at  326 — 333°. 

E.  W.  Wignall. 

Syntheses  by  means  of  magnesylpyrroles. 
VIII.  Reactions  with  phthalic  anhydride  and 
the  constitution  of  indophthalone.  B.  Oddo  and 
L.  Perotti  (Gazzetta,  1926,  56,  442— 445).— The 
interaction  of  equimolecular  quantities  of  phthalic 
anhydride  and  magnesyl-2-methylindole  gives  a 
product  identical  with  a  compound  to  which  Fischer 
(A.,  1S88,  2S4)  attributed  the  constitution 
CaH5Mc;N-C0-CrHpC02H,  but  this  is  now  described 
as  2-methylindolidenephenylcarbinol-o-carboxylic 

acid;  precipitated  silver,  lead,  ferric,  and  cupric 
salts  are  obtained. 

The  action  of  phthalyl  chloride  on  magnesyl-2- 
methylindole  gives  a  product  identical  with  the  indo¬ 
phthalone  of  Renz  (A.,  1904,  i,  534),  considered  to 
be  Gi-[2-methylindolidene-2-methylindolyl]-o-toluic 
acid  (cf.  preceding  abstract).  E.  W.  Wignall. 

Racemic  and  optically  active  a-phenanthroline- 
diethylenediaminecobaltic  salts  and  the  reaction 
between  mono-  or  di-amines  and  diethylene - 
diamine-dichloro-  or  -chloroaquo-salts.  F.  M. 

Jaeger  (Proc.  K.  Akad.  Wctenscli.  Amsterdam,  1926, 
29, 559 — 579).— Diethylencdiaminechloroaquocobaltie 
sulphate  boiled  in  aqueous  solution  with  a-phen- 
anthroline  yields  dl-  a-phenanthrolinediethylenediaviine- 

cobaltic  chlorosulphate,  Co  “  l^lcn  ^4,  2H20,  triclinic 

needles  ( iodide ,  nitrate,  sulphate  [-|-12H20],  chlorate 
[+H20],  and  d -tartrate  [+9H20]  also  described). 
Crystallisation  of  the  tartrate  gave  no  sign  of  a 
resolution  of  the  base  into  its  optical  antipodes,  but 
this  resulted  from  crystallisation  of  the  d-bromo- 
campliorsulphonate  together  with  precipitation  of 
the  dZ-iodidc,  which  is  less  soluble  than  the  iodide 
of  the  active  base.  \-a.-Phenanlhrolinediethylcncdi- 
aminecoballic  d-bromocaniphorsuljyhonate,  triclinic 
crystals,  -|-3H20,  is  the  more  sparingly  soluble  salt 
(1  -base  chlorate,  +2H,0,  also  described).  The  optical 
rotatory  powers  for  light  of  16  different  wave-lengths 
are  recorded  and  shown  graphically  for  the  bromo- 
camphorsulphonate  and  the  iodide  in  aqueous  solu¬ 
tion;  the  specific  rotation  of  the  former  vanishes  at 
5025  A.,  and  that  of  the  iodide,  which  shows  the 
Cotton  effect,  at  4910  A. 

In  the  formation  of  the  new  cobalt  complex, 
r-triethylenediaminecobaltic  iodide  appears  as  a 
by-product.  A  similar  production  of  luteo- tri- 
ethylenediaminecobaltic  salts  occurs  when  Z-mcnthyl- 
amine  acts  on  a  diethylenediamine-chloroaquo-  or 
-dichlorocobaltic  salt  and  when  racemic  or  C[3S-di- 
aminopentane  is  heated  with  a  solution  of  the  chloro- 
aquo-salt.  The  resolution  of  dZ- [38-diaminopentane 
by  means  of  tartaric  acid  in  aqueous  acetone  is 
described,  the  rhombic  \-$§-diaminopentanc  di- d- 
tartrate,  [a]D  +26°,  crystallising.  Optically  active 
or  racemic  a-propylenediamine  gives  rise  in  aqueous 
solution  to  the  same  products,  but  the  normal  product 
results  if  the  anhydrous  base  be  used.  Crystallo¬ 
graphic  descriptions  are  given  of  many  of  the  salts 
prepared.  G.  M.  Bennett. 
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Esters  of  the  procaine  type  derived  from 
nicotinic  acid.  A.  W.  Ingersoll  and  B.  H. 
Robbins  (J.  Amer.  Chem.  Soc.,  1920,  48,  2449 — 
2452). — Nicotinyl  chloride,  m.  p.  264—265°,  is  ob¬ 
tained  in  90%  yield  by  heating  nicotinic  acid  with  a 
slight  excess  of  thionyl  chloride  in  dry  benzene  (cf. 
Meyer,  A.,  1901,  i,  407).  Treatment  of  nicotinyl 
chloride  with  p-diethylaminoethyl  and  y-diethyl- 
aminopropyl  alcohols  in  acetone  affords  (3- diethyl - 
aminoethyl  nicolinate  hydrochloride,  hygroscopic,  m.  p. 
169 — 170°  (rapidly  heated),  and  y-diethylaminopropyl 
nicotinale  hydrochloride,  similar,  m.  p.  172 — 173° 
(rapidly  heated),  respectively.  Neither  ester  pro¬ 
duces  local  anaesthesia.  F.  G.  Willson. 

Pyrrole  and  indole  syntheses  with  [substances 
containing]  anthracene  nuclei.  Q.  Mingoia 
(Gazzetta,  1926,  56,  446 — 450). — The  condensation 
of  magnesylpyrrole  with  anthraquinone  gives  pro¬ 
bably  first  dipyrrylanthranol,  which  loses  water 
to  give  9  :  10-tff-l' :  2'-pyrrylenedihydroanthracene, 


0KiPc-I'W0H- " 


-CiCH 


CH<“.£Cl4Hs5.^>CH,  dark  microcrystals, 

m.  p.  160°,  forming  no  acetyl,  benzoyl,  or  silver 
derivatives.  With  magnesylmethylkctole,  9  :  1  Q-tetra- 
2-methylindolyldihydroanthracene,  m.  p.  148°  (brown, 
silver  salt),  is  formed.  E.  W.  Wignall. 

Interaction  of  isocyanic  acid  and  isocyanates 
[carhimides]  with  some  alkyl  and  aryl  Schiff 
bases  and  with  hydrazones.  Addition  to  the 
CH.'N  linking.  N.  A.  Lange  (J.  Amer.  Chem, 
Soc.,  1926,  48,  2440—2444;  cf.  A.,  1920,  i,  399).— 
Phenylcarbimidc  reacts  analogously  to,  but  less 
readily  than,  carbimide,  with  iV -alkyl  Schiff  bases, 
yielding  diketohexahydrocyanidincs  (diketohexa- 

hydro-1  :  3  :  o-tnazmes),  ^ph,CQ_-Ypil>  which  are 

stable,  crystalline,  and  unaffected  by  acetylating 
agents.  The  reaction  is  analogous  to  the  poly¬ 
merisation  of  cyanic  acid  to  cyanuric  acid,  and  to 
the  addition  of  ketens  to  Schiff  bases  (Staudinger, 
A.,  1910,  i,  586 ;  1917,  i,  666).  Analogous  compounds 
are  not  produced  from  W-aryl  Schiff  bases,  the 
reaction  products  yielding,  on  steam  distillation,  the 
corresponding  s-disubstituted  carbamides,  the  form¬ 
ation  of  which  may  be  due  to  hydrolysis  of  an  unstable 
four-membered  ring  compound  formed  by  condens¬ 
ation  of  1  mol.  of  plicnylcarbimide  with  1  mol.  of 
Schiff  base.  In  glacial  acetic  acid,  insoluble  ureides 
are  also  produced,  derived  from  condensation  of 
aldehyde  with  the  disubstituted  carbamide.  Phenyl- 
carbimide  docs  not  add  to  the  CILN  group  in  hydr¬ 
azones.  Treatment  of  phenylcarbimide  with  benzyl- 
idene-ethylamine  in  a  sealed  tube  at  180 — 200°  for 
4  days  affords  2:4:  6-triphenyl-l -ethyl-2  :  4 -diketo- 
hexahydro-1  :  3  :  5 -triazine,  m.  p.  192°.  Benzylidene- 
propylamine  yields  similarly  3:5:  G-triphenyl-1- 
propyl-2  :  i-dikctohexahydro- 1  :  3  :  5 -triazine,  m.  p. 
156°,  whilst  benzylidene-ethylamine  and  p-tolyl- 
carbimide  afford  6 -phenyl- 1  -ethyl- 3  :  G-di-p-tolyl-2  :  4- 
dilcetohexahydro-1  :  3  :  5 -triazine,  m.  p.  173°.  Treat¬ 
ment  of  benzylidene-p-toluidine  with  potassium  cyan- 
ate  in  cold  glacial  acetic  acid  affords  benzylidenedi- 
p -tolylureide,  m.  p.  206 — 208°,  which  is  also  obtained 


by  condensation  of  benzaldehyde  and  p-tolylcarb- 
amide  in  the  same  solvent.  Banzylidenedi-o-tolyl- 
ureide,  m.  p.  199 — ’200°,  is  obtained  similarly.  Both 
ureides  are  polymerides.  F.  G.  Willson. 

Constitution  of  osotetrazines  and  amino-oso- 
triazole.  R.  StollI:  (Bcr.,  1926,  59,  [£],  1742— 
1747). — Osotetrazines  (cf.  von  Pcchmann  and  Bauer, 
A.,  1909,  i,  270)  are  deeply  coloured  if  phenyl  residues 
are  attached  to  the  nitrogen  atoms,  whereas  the  corre¬ 
sponding  acyl  derivatives  are  colourless;  the  latter, 
therefore,  are  regarded  as  true  osotetrazines, 

RE%^^^)|^]>N-COR,  whereas  the  former  are 

azo-derivatives,  R’NiN-CRiCR-NiNR.  In  conformity 
with  this  hypothesis,  “  diacetylplienylosotetrazine  ”  is 
readily  reduced  by  hydrogen  sulphide  in  boiling 
alcoholic  solution  to  diacetylosazone,  whereas  iV-di- 
benzoyl-C-dimethylosotetrazine  is  completely  stable. 

Benzhydrazide  and  wonitrosoacetonc  afford  methyl- 
glyoxaldibenzoylosazone,  m.  p.  252°,  which  is  con¬ 
verted  by  mercuric  oxide,  magnesium  oxide,  and 
iodine  in  ethereal  solution  into  dibenzoylmethyloso- 
tetrazine,  m.  p.  124°.  The  latter  compound  is  trans¬ 
formed  by  boiling,  aqueous-alcoholic  hydrochloric 
acid  into  l-amino-5-methyl-l  :  2  :  3-triazole,  m.  p. 
68°,  identical  with  the  compound  described  by  Wolff 
and  Hall  (A.,  1904,  i,  120 ;  contrast  Stolid,  ibid.,  1909, 
i,  337).  l-Benzamido-5-m.ethyl-\  :  2  :  2-triazole,  m.  p. 
158°,  is  obtained  in  addition  to  the  isomeric  compound 
by  the  oxidation  of  methylglyoxaldibenzoylosazone 
with  potassium  ferricyanide  and  also  by  treatment 
of  dibenzamidomethyltriazole  with  sodium  carbonate. 
l-BenzamidoA-methyl-l  :  2  :  2-triazole  is  converted  by 
hydrochloric  acid  into  l-amino-4-methyl-l  :  2  :  3- 
triazole  ( benzylidene  derivative,  m.  p.  94°).  1  -Di- 

benzamido-G-methyl-l  :  2  :  2-triazole,  m.  p.  136°,  and 

1- dibenzamido-A-methyl-l  :  2  :  2-triazole,  m.  p.  152°, 

are  described.  H.  Wren. 

Uranium  compounds  of  hexamethylenetetr¬ 
amine.  E.  Isnard  (Bull.  Sci.  pharmaeol.,  1925,32, 
659;  from  Chem.  Zentr.,  1926, 1,  1814). — “Gelatinous 
needles  ”  of  a  compound  containing  59-65%  of 
uranium  and  11-67%  of  hexamethylenetetramine  are 
obtained  by  mixing  aqueous  solutions  of  hexamethyl¬ 
enetetramine  and  uranyl  acetate.  M.  Clark. 

Quinolinobromopyrones  and  their  conversion 
into  quinolinofurans .  B.  B.  Dey  and  T.  R. 
Seshadri  (J.  Indian  Chem.  Soc.,  1926,  3,  166 — -176). 
— 3-Bromo-6-nitroeoumarin  (Dey  and  Row,  J.C.S., 
1923,  123,  3379),  when  heated  with  glycerol  and 
sulphuric  acid,  undergoes  the  Skraup  reaction,  yielding 

2- bromo-G  :  6-(5'  :  6' -qidnolino)-a-pyrone  (1),  m.  p. 


237°  [yn crate,  m.  p.  255°,  sulphate,  nitrate,  hydro¬ 
chloride,  oxalate,  dichromale,  ferrocyanide,  mercuri- 
chloride,  chloroplatinate,  and  methiodide,  m.  p.  252° 
(decomp.),  described],  which  is  reduced  by  means  of 
tin  and  hydrochloric  acid  to  its  tetrahydro-denvative, 
m.  p.  174°  [ hydrochloride ,  chloroplatinate,  and  nitroso- 
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compound,  m.  p.  196°  (decomp.),  described],  and 
converted  by  boiling  alcoholic  potassium  hydroxide 
solution  into  5  :  6-quinolmofuran-a.-carboxylic  acid 
(II),  not  melted  at  300°  ( silver  salt  and  ethyl  ester, 
m.  p.  133°,  described).  Distillation  of  this  acid  with 
soda-lime  yields  the  5  :  6-quinolinofuran,  m.  p.  85° 
[picrale,  m.  p.  221°,  dichromate,  m.  p.  149°  (decomp.), 
mercurichloride ,  mercuri-iodide,  cldoroplatinate,  and 
mcthiodide,  m.  p.  284°  (decomp.),  described].  3 -Bromo- 
G-aminocoumarin,  m.  p.  193°,  prepared  from  the 
nitro-compound  by  reduction,  condenses  with  par¬ 
aldehyde  in  presence  of  hydrochloric  acid  to  give 
Z-bromo  -5  :  6 -(2' -methyl-  5'  :  G'  -  quinolino)  -  a. -pyrone, 
m.  p.  243°  (decomp.)  [ hydrochloride ,  nitrate,  sulphate, 
picrale,  m.  p.  210°,  dichromate,  mercurichloride, 
mercuri-iodide ,  ferrocyanide,  chlcnoplatinate,  and 
mcthiodide,  m.  p.  285°  (decomp.),  described]  reduced 
to  the  letrahydro-derivatiYe,  m.  p.  163°  ( hydrochloride , 
chloroplatinate,  and  nilroso-c ompo u nd ,  m.  p.  179°, 
described),  and  converted  by  alcoholic  potassium 
hydroxide  into  2-methyl-G  :  G-quinolinofuran-a-carb- 
oxylic  acid,  not  melted  at  300°  (silver  salt  and  ethyl 
ester,  m.  p.  107°,  described).  Decarboxylation  of 
this  acid  furnishes  2-?nethyl-5  :  G-quinolinofuran,  m.  p. 
29°  at  first  but  after  keeping  85°  [quorate ,  m.  p.  198°, 
dichromate,  m.  p.  152°  (decomp.),  ferrocyanide, 
mercurichloride,  mercuri-iodide,  chloroplatinate ,  and 
mcthiodide,  m.  p.  256°  (decomp.),  described]. 

G.  M.  Bennett. 


Dioximes.  XXXI.  G.  Ponzio  (Gazzetta,  1926, 
56,  490 — 502). — The  dibcnzoylphenylliydroxygly- 
oxime  of  m.  p.  183°  (cf.  this  vol.,  850)  is  considered 

HO-C - : - N 


to  have  the  structure 


X-OBz  BzO-CPh1 


the 


substance,  m.  p.  176°,  which  it  gives  with  alkali  is 
3-hydroxy-5-phenyl-l  :  2  :  4-oxadiazole,  wrongly  de¬ 
scribed  as  “  phenylhydroxyfurazan  ”  by  Gastaldi 
(A.,  1925,  i,  988).  This  may  also  be  obtained  from 
oximinophcnylacetonitrile  oxide  (this  vol.,  295),  which 
after  reaction  with  sodium  hydroxide-  gives  on  neu¬ 
tralisation  with  carbon  dioxide  a  substance,  m.  p.  123°, 
and  on  acidification  a  mixture  of  the  above  oxadi- 
azole  and  its  5  :  3-isomeride,  whilst  phenylmetazonic 
acid,  CPli(lNOH)-CHiN02H,  m.  p.  166°,  remains  in 
solution,  from  which  it  is  extracted  by  means  of  its 
nickel  salt.  The  3-hydroxy-compound  is  separated 
by  means  of  its  insoluble  copper  salt,  or  can  be  pre¬ 
pared  pure  by  the  action  of  bromine  on  phcnylmet- 
azonic  acid,  boiling  oft'  the  benzonitrile  formed; 
treated  with  o-toluidine,  it  gives  s-di-o-tolylcarbamide. 

Dibenzoylglyoxime  peroxide  gives  similarly  with 
alkali  ‘3-hydroxy -5-benzoyl-l  :  2  :  4 -oxadiazole,  m.  p. 
123 — 124°.  This  is  very  stable  towards  acids ;  with 
aniline,  it  gives  s-diphenylcarbamide  and  benzanilide ; 
with  o-toluidine,  d-di-o-tolylearbamide  and  benz- 
o-toluidide;  the  phenylhydrazone,  m.  p.  231 — 232° 
(decomp.),  aniline  salt,  m.  p.  135 — 136°  (dccomp.), 
and  sodium,  potassium,  silver,  and  cupric  salts  were 
prepared.  5- Hydroxy -3 -benzoyl  -1:2:  4- oxadiazole, 
m.  p.  192— 493°  ( phenylhydrazone ,  m.  p.  196°,  sodium 
and  cupric  salts),  having  a  more  soluble  sodium  salt, 
remains  in  solution  when  the  above  isomeride  is 
precipitated ;  the  corresponding  tautomeric  lactam 
formula  was  ascribed  by  Boeseken  (A.,  1912,  i,  723) 
to  a  substance  which  is  probably  of  a  different  nature. 


Benzoyhnetazonic  acid,  COPlrC(INOH)-CHlN02H, 
m.  p.  166°  (decomp.),  is  converted  by  hydroxylamine 
and  sodium  acetate  into  4-oximino-5-keto-3-phenyl- 
4  : 5-dihydroisooxazole  (cf.  Guinchard,  A.,  1899,  i, 
780).  E.  W.  Wignall. 

Azoxines.  II.  H.  Goldstein  and  H.  Radavano- 
vitoii  (Helv.  Chim.  Acta,  1920,  9,  776 — 783). — By 
the  condensation  of  1  -amino-  (3  -  naph  tliol  and  2-amino- 
a-naplithol  with  2-hydroxy-l  :  4-naphthaquinone, 
2-hydroxynaphthaquinoneimine,  and  hydroxyplienyl- 
naphthaquinoneimine,  the  following  a  a'-  and  aS'-di- 
naphthazoxine  derivatives  are  obtained :  ax'-di- 
naphthazox-5-onc  (I),  m.  p.  277 — 278°  (hydrochloride) ; 
ua'-dinaphtlwxazime,  decomp,  about  212°  [ hydro¬ 
chloride ,  acetyl  derivative,  m.  p.  209 — 210°  (not  formed 


by  the  condensation  of  acetamidonaphthaquinone 
with  l-amino-3-naphthol,  which  yields  probably  an 
unstable  isooxonium  derivative  of  the  t^-base, 
cf.  Ivehrmann,  Gottrau,  and  Leemann,  A.,  1907,  i, 
554)] ;  ~&-phenyl-aLa'-dinaphthoxazime,  m.  p.  237 — 
239°  (hydrochloride);  a(3' -dinaphthazox-G-one  (II), 
m.  p.  284 — 285°;  ufi'-dinaphthoxazime,  softens  240°, 
decomp.  252°  ( hydrochloride ;  acetyl  derivative,  m.  p. 
237 — 238°) ;  id-phenyl-c/fd -dinaphthoxazinie,  m.  p. 
301°  (hydrochloride).  J.  W.  Baker. 

Thiodiazines.  III.  Hydroxythiodiazines. 
P.  K.  Bose  (J.  Indian  Chem.  Soc.,  1926,  3,  148 — 
154;  cf.  A.,  1925,  i,  167,  1465). — The  interaction  of 
benzyl  dithiocarbazinate  (A.,  1916,  i,  343),  ethyl 
chloroacetate,  and  alcoholic  ammonia  produces 
5-hydroxy-2-benzylthiol-l  :  3  :  4 -thiodiazine, 

OH-C<PQpj_^P>C-S-CH2Ph,  m.  p.  124°  ( sodium  salt 

soluble  in  water;  methyl  ether,  a  pale  brown  oil). 
o-Nitrobenzyl  dithiocarbazinate,  m.  p.  92 — 94°,  pre¬ 
pared  in  a  manner  analogous  to  that  used  for  the 
benzyl  ester,  gives  5-hydroxy-2-o-nilrobenzylthiol- 
1:3:  4- thiodiazine ,  m.  p.  151°,  and  the  p-isomcride 
yields  G-hydroxy-2  -  p  -  nilrobenzylthiol  -1:3:4-  thiodi  - 
azine,  m.  p.  173°.  With  ethyl  a-bromopropionate  and 
ethyl  bromomalonate  in  place  of  ethyl  chloroacetate, 
the  above  reaction  furnishes  o-hydroxy-2-bcnzylthiol- 
G-methyl-l  :3  :  A- thiodiazine,  m.  p.  111°,  and  5 -hydr- 
oxy-2-benzyllhiol-G-carbethoxy-l  :  3  :  ^-thiodiazine,  m.p. 
117°,  respectively.  Ethyl  chloroacetate  acts  on  a 
mixture  of  hydrazine  hydrate,  carbon  disulphide,  and 
alcoholic  potassium  hydroxide  to  give  the  disulphide 
of  5-hydroxy-2-thiol-l  :  3  : 4-(hiodiazirie,  m.  p.  92°, 
which  has  acidic  properties,  whilst  chloroacetic  acid 
reacts  in  the  same  circumstances  to  yield  the  potassium 
salt,  -f-H20,  m.  p.  253°  (decomp.),  of  2-thiol-  1:  3  : 4- 
thiodiazole-5-thiolacetic  acid,  m.  p.  164°,  oxidised  by 
iodine  to  a  disulphide,  m.  p.  180°  (decomp.). 

G.  M.  Bennett. 

Cinchona  alkaloids.  Transformations  of 
diazotised  amino-derivatives.  F.  X.  Erben,  E. 
Philippi,  and  O.  Maelwurf  (Ber.,  1926,  59,  [B], 
2150 — 2159). — In  attempts  to  prepare  arsino-deriv- 
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atives  of  the  Cinchona  alkaloids,  diazotised  5-amino- 
di  hydroquinine  is  treated  with  sodium  arsenite 
solution ;  arsenic-free  compounds  are  produced  from 
which  hydrocupreine-5-diazoanhydride  (cf.  Giemsa 
and  Halberkann,  A.,  1921,  i,  582)  is  isolated.  A 
similar  result  is  obtained  with  5-aminodihydroquinine- 
sulphonic  acid,  which  gives  dihydroquinine-5-diazo- 
anhydridc  sulphonic  acid,  decomp,  above  140°,  and 
dihydrocupreansulphonic  acid,  C1!)H2.,04N2S.  To 
eliminate  the  possibility  of  the  production  of  a  diazo¬ 
anhydride,  further  experiments  were  performed  with 
5-aminodihydrocinchoninesulphonic  acid  (cf.  Giemsa 
and  Halberkann,  loc.  cit.),  for  which  (and  for  the 
corresponding  nitro-compound)  amended  directions  of 
preparation  are  given.  The  products  obtained  were 
hydroxydihydrocinchoninesulphonic  acid  and  dihydro- 
c inchansulph onic  acid,  each  of  which  can  be  prepared 
separately  without  the  use  of  arsenite.  5  :  8-Diamino- 
dihydroquininc  is  too  unstable  for  experiments  on  its 
diazotisation.  H.  Wren. 


Amine-oxides  of  alkaloids.  I.  M.  Polonov- 
ski  and  M.  Polonovski  (Bull.  Soc.  chim.,  1920,  [iv], 
39,  1147 — 1167). — Work  already  published  is  re¬ 
viewed  and  extended  (cf.  A.,  1925,  i,  828),  the  follow¬ 
ing  new  compounds  being  described  :  cinchonine 
~N-oxide,  m.  p.  186°,  [a]D  +165°  in  alcohol ;  \p-pellctier- 
ine  N -oxide,  m.  p.  160 — 162°  [ hydrobromidc ,  m.  p. 
224°  (decomp.)] ;  monoacetylmorphine  N -oxide,  m.  p. 
205°,  [a]D  —144°  in  alcohol.  It  is  thought  that  the 
product  of  the  action  of  hydrogen  peroxide  on  strych¬ 
nine  is  not  a  peroxide  (cf.  Pictet  and  Mattisson,  A., 
1905,  i,  816 ;  Mossier,  ibid.,  1910,  i,  5S4),  but  a  normal 
amine  oxide  containing  hydrogen  peroxide  of  crystal¬ 
lisation.  After  many  recrystallisations  from  water, 
the  A-oxide,  m.  p.  216°,  [a]D  +5°  in  alcohol,  gives 
no  reactions  for  peroxide  and  forms  a  hydriodide, 
m.  p.  266°,  and  a  benzoate,  m.  p.  163 — 164°,  [a]D  +4° 
in  water.  The  authors  fail  to  confirm  the  formation 
of  the  double  salt,  Na2S04,H202,9H20  (Tanatar,  A., 
1902,  ii,  11),  the  product  of  the  interaction  of  sodium 
sulphate  and  hydrogen  peroxide  responding  to  no 
simple  formula.  Analogy  is  drawn  between  the  con¬ 
stitution  of  this  salt  and  that  proposed  for  the  so- 
called  peroxide  of  strychnine,  viz., 
C21H22O2N-N:O,0-75(3H2O,H2O2).  R.  W.  West. 


Constitution  of  coptisine,  a  new  alkaloid  from 
Coptis  japonica.  Z.  Kitasato  (Proc.  Imp.  Acad. 
Tokyo,  1926,  2,  124 — 125). — A  yellow,  crystalline 
alkaloid  coptisine,  C19H1505N,  found  in  the  herb 
Coptis  japonica,  Mak.,  is  purified  through  its  tetra- 
hydro- derivative,  m.  p.  215°,  which  is  reoxidised  to 
the  alkaloid  by  means  of  iodine.  It  contains  no 

q _ qjj  methoxyl,  and  is 

X  i  2  shown  to  be 

An 

II  3:'-' 
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2:3  :  9  :  10  -  bis  - 
methylenedioxypro- 
toberberine  (a  n  - 
nexed  formula ; 
nomenclature 
adopted  from 
J.C.S.,  1925, 127, 1462)  by  its  conversion  by  the  action 
of  sulphuric  acid  and  phloroglucinol  (cf.  Spath 
and  Quietensky,  this  vol.,  82)  into  an  unstable 
base  which  on  complete  methylation  and  reduction 


HO  CH, 


with  zinc  and  sulphuric  acid  yields  tetrahydropalm- 
atine.  G.  M.  Bennett. 


Sinomenine  and  dehydrosinomenine.  K.  Goto 
(Proc.  Imp.  Acad.  Tokyo,  1926,  2,  7 — 9 ;  cf.  A., 
1923 ;  i,  1222).  Sinomenine,  C^H^O^M,  m.  p.  162°, 
[a]®  — 73-92°;  contains  a  keto-group  (oxime,  m.  p. 
233° ;  mctliylsinomenine  semicarbazone,  m.  p.  149 — 
151°)  and  a  free  phenolic  hydroxyl  group  giving  rise 
to  a  greenish-blue  colour  with  ferric  chloride  and  a 
red  product  with  benzenediazosulphonate.  Reduc¬ 
tion  by  hydrogen  in  presence  of  colloidal  palladium 
furnishes  hydrosinomenine,  C19H2504N,  m.  p.  201°, 
[a]D  +193-58°  [methiodide,  m.  p.  268°  (decomp.) ; 
oxime,  m.  p.  211°;  semicarbazone,  m.  p.  209°],  which 
is  still  phenolic.  Bromination  of  sinomenine  hydro¬ 
chloride  yields  two  ?wono5ro»io-derivatives,  m.  p.  153°, 
[ajg  -2-62°,  and  m.  p.  421°  (241°?),  |>]f?  +14-65°, 
respectively,  of  which  the  former  alone  still  gives 
phenolic  reactions.  Dehydrosinomenine,  C19H2104N, 
m.  p.  245°,  [«J{J  —149-97°  [ hydrochloride ,  m.  p.  above 
285°;  methiodide,  m.  p.  261°;  oxime,  m.  p.  265° 
(decomp.) ;  semicarbazone,  m.  p.  above  285°],  occurs 
together  with  sinomenine  and  also  results  from  mild 
oxidation  of  the  latter.  It  has  phenolic  properties. 
Distillation  of  sinomenine  with  zinc  dust  yields  phen- 
anthrene.  Boiling  66%  potassium  hydroxide  solution 
acts  on  the  alkaloid  to  produce  methylethylaminc  and 
sinomenol,  CleH1404,  m.  p.  176°.  Sinomenine  meth¬ 
iodide,  m.  p.  255°  (decomp.),  also  yields  this  product 
together  with  dimethylcthylaminc.  Sinomenol  con¬ 
tains  two  methoxyl  groups  and  two  hydroxyl  groups 
(two  dimethylsinomcnols,  m.  p.  115°  and  240°,  two 
dibenzoyl  derivatives,  m.  p.  206°  and  260°,  and  a 
diacetyl  derivative,  m.  p.  149°,  are  described),  but 
it  has  no  keto-group.  The  dibenzoylsinomenol  of 
m.  p.  206°,  which  also  results  from  the  fusion  of 
sinomenine  at  180°  with  benzoic  anhydride,  is  optic¬ 
ally  inactive  and  is  oxidised  to  a  red  quinone  ( phen - 
azine  derivative,  m.  p.  254°). 
Distillation  of  sinomenol  with 
zinc  dust  gives  phenanthrene  in 
quantity.  It  has  the  reducing 
properties  of  an  o-dihydroxy- 
compound  such  as  apomorphinc. 
These  facts  are  interpreted  by 
the  annexed  formula,  sinomenine 
(I)  being  a  tetrahydrofsoquinoline  alkaloid  of  the  phen¬ 
anthrene  group  and  sinomenol  3  :  i-dihydroxy-5  :  6- 
dimethoxyphenanthrene.  G.  M.  Bennett. 


Hofmann's  decomposition  of  sinomenine.  K. 
Goto  (Proc.  Imp.  Acad.  Tokyo,  1926,  2,  167 — 170 ; 
cf.  preceding  abstract). — Sinomenine  methiodide  is 
boiled  with  2%  sodium  hydroxide  solution,  when  the 
product,  isolated  by  saturating  the  solution  with 
carbon  dioxide,  is  N -methylanhydrosinomeninium  base, 
^20®-2S®4^  (I)>  m-  P-  183°,  [a] (if 
+31°,  which  is  hydrolysed  with 
great  ease  by  dilute  acids  or 
alkalis,  water,  alcohol,  or  methyl 
iodide.  Methylation  of  sinomen¬ 
ine  with  methyl  sulphate  yields 
sinomenine  methyl  sulphate,  m.  p. 
245°,  and  methyls  inomenine 

methyl  sulphate,  m.  p.  265°  (oxime,  m.  p.  252°).  In 
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presence  of  cold  alkali,  the  product  is  the  methyl 
sulphate  (II)  (m.  p.  213°,  [a]1,)  +478°)  of  a-methyl- 
sinomeninemethine,  m.  p.  172°  ( methiodide ,  m.  p.  213°), 
which  dissolves  in  concentrated  hydrochloric  acid  with 


(II.) 


•GH2NMe3-S04Me 

a  blue  colour,  together  with  an  isomeridc,  {i-mcthyl- 
sinomeninemelhine,  m.  p.  263°  ( methiodide ,  m.  p.  287°; 
methyl  sulphate,  m.  p.  178°),  which  gives  an  orange- 
red  colour  to  hydrochloric  acid.  At  100°,  in  presence 
of  dilute  sodium  hydroxide  solution,  the  base  decom¬ 
poses  with  production  of  3:5:  Q-trbnethoxy-i-keto- 
1-vinyltetrahydrophenanthrene  (III),  m.  p.  310°,  yield¬ 
ing  on  methylation  u-tetramethoxyvinyldihydrophen- 
anthrene,  C20H22O4,  m.  p.  283°,  which  is  also  obtained 
directly  from  sinomenine  by  the  action  of  methyl 
sulphate  and  warm  sodium  hydroxide  solution, 
together  with  a  $-isomeride,  m.  p.  122°. 

No  anhydro-base  could  be  obtained  from  morphine 
or  codeine.  G.  M.  Bennett. 


OMe 

Me  A°H 

/vyv 

MeOL  A  I  ’  (L) 

"N 


Corybulbine.  J.  Gadamer  and  K.  Sawai  (Arch. 
Pharm.,  1926,  264,  401 — 409 ;  cf.  von  Bruchhauscn 
and  Sawai,  this  vol.,  185). — The  following  work  was 
already  in  progress  when  Spilth  and  Dobrowsky  pub¬ 
lished  results  (A.,  1925,  i,  1085)  showing  that  cory¬ 
bulbine  had  formula  (I). 
The  incomplete  investig¬ 
ation  confirms  their  con¬ 
clusions,  and  proves  that 
Gadamer  and  Bruns  (A., 
1904,  i,  185)  were  right  in 
assigning  the  hydroxyl 
group  to  nucleus  A. 

The  methiodide  (m.  p.  223 — 224°,  decomp.,  or,  for 
a  second  form,  240 — 241°,  [a]'])  +128°)  of  corybulbine 
ethyl  ether  (m.  p.  129 — 130°,  [a]]1,1  +29S-70  in  alcohol; 
hydrochloride,  m.  p.  245 — 251°)  is  converted  into  the 
methochloride  and  boiled  with  methyl-alcoholic  potass¬ 
ium  hydroxide ;  it  yields  optically  inactive  de-N- 
methylcorybulbine  ethyl  ether,  m.  p.  117 — 118°,  but 
much  of  the  material  remains  as  or  is  reconverted 
into  the  quaternary  base.  The  sidphate  correspond¬ 
ing  with  de-Hi -methylcorybulbine  ethyl  ether  methiodide 
(in.  p.  207 — 208°)  is  converted  by  reduction  with 
sodium  amalgam  in  dilute  sulphuric  acid  solution  into 
dihydrode-'N-dimethylcorybulbine  ethyl  ether,  m.  p. 
87 — 88°.  The  product  is  homogeneous;  the  ring 
scission  has  therefore  taken  place  entirely  in  one 

OMe 


NMe  CH,-CH>NMe, 

(II.) 


direction  (cf.  II).  When  this  compound  is  oxidised, 
as  sulphate,  in  ice-cold  aqueous  solution  with  potass¬ 


ium  permanganate,  it  is  disrupted  into  methyl  aceto- 
veratrone  (3  :  4-dimethoxy-2-methylacetophenone) 
and  an  amino-acid,  precipitated  by  Mayer’s  reagent 
and  eventually  isolated  as  the  chloroaurate,  m.  p.  192 — 
193°,  which,  if  Spath  and  Dobrowsky’s  conclusions 
are  correct  in  detail,  should  have  the  formula  III. 

W.  A.  Silvester. 

Formation  of  phosphinic  acids  from  triaryl  - 
methoxypbosphorus  dichlorides  [dichlorotri- 
arylmethoxyphosphinesb  D.  It.  Boyd  and 
F.  J.  Smith  (J.C.S.,  1926,  2323—2334;  cf.  A., 
1924,  i,  1121). — The  following  triarylmcthoxyphos- 
phorus  dichloridcs  were  prepared  by  the  action  of 
phosphorus  trichloride  on  the  appropriate  carbinol  : 
p- chlorotriphenylmethoxyphosphorus  dichloride,  m.  p. 
161-5°  ;  p  -  bromotriphenylmethoxyphospliorus  di  - 
chloride,  m.  p.  163°  (the  carbinol  has  m.  p.  82° ;  lit. 
130°) ;  diphenyl-p-anisylmethoxyphosphorus  dichloride, 
m.  p.  180°;  dipihenyl-m-anisylmethoxyphosphorus  di- 
chloride,  m.  p.  122 — 124°;  diphenyl- a.-nap>hthylmeth- 
oxyphospliorus  dichloride,  m.  p.  171 — 172° ;  diphenyl- 
li-najjhthylmethoxyphosphorus  dichloride,  m.  p.  194° ; 
■p-nitrotriphemjlmethoxyphosphorus  dichloride,  m.  p. 
188-5° ;  diphcnyl-p-lolylmethoxyphosphorus  dichlcrride, 
m.  p.  193°  (dccomp.).  These  compounds  are  all 
stable  towards  cold  aqueous  alkali.  Diphenyl -p- 
anisylphosphorus  dichloride  is  slowly  hydrolysed 
to  phosphorous  acid  and  diphenyl-p-anisylcarbinol 
by  digestion  for  some  hours  with  hot  aqueous 
ammonia ;  the  other  chlorides  are  unaltered  by  this 
treatment.  The  behaviour  of  the  phosphorus  chlorides 
towards  hot  alcoholic  potassium  hydroxide  varies 
with  the  “  basicities  ”  of  the  parent  carbinols.  A 
relatively  low  “  basicity  ”  favours  molecular  re¬ 
arrangement  :  CAr3-OPCl2  — >  CAr3PO(OEt)-OK.  A 
relatively  high  “  basicity  ”  leads  to  hydrolysis  with¬ 
out  molecular  rearrangement.  Thus 
p-Cl-CpHj-CPhyO-PClg  (basicity  of  carbinol  0-79) 
gives  93%  of  phosphinic  acid.  No  phosphinic  acid 
is  obtained  from  p-MeO-C6H4-CPh2-0-PCl2  (basicity 
of  carbinol  6-52)  or  from  a-C10H7-CPh2-OPCl2 
(basicity  of  carbinol  10-8).  The  yield  of  phosphinic 
acid  obtained  as  a  by-product  in  the  preparation  of 
the  dichloride  by  the  action  of  phosphorus  trichloride 
on  the  carbinol  is  greater  in  the  case  of  the  more 
strongly  basic  carbinols.  This  is  in  agreement  with 
the  hypothesis  that  an  additive  compound  is  first 
formed:  R-OH+PCl3->ItO-PHCl3-^ RO-PCl2+ HC1, 
or  in  the  case  of  a  carbinol  with  pronounced  basic- 
properties  :  R-0H+PC13— >  R,P(OH)Cl3—>- R'POCl2-i- 
HC1.  The  following  are  described  :  p -chlorotriphenyl- 
methylphosphinic  acid,  m.  p.  273° ;  p -bromotriphenyl- 
methylphosphinic  acid,  -j-AcOH,  m.  p.  297°  ( barium 
salt) ;  diphenyl-p-anisylmethylphosphinic  acid,  m.  p. 
210°;  diphenyl-u-naphthylmethylphosphinic  acid,  m.  p. 
256°  ;  diphenyl  -  (I  -  naphthylmelhylphosphinic  acid, 
-j-AcOH,  m.  p.  247-5° ;  diphenyl-p-tolylmethyljdios- 
phinic  acid,  +H20,  m.  p.  254°.  The  basicity  of 
these  acids  was  established  by  preparation  of  the 
corresponding  dipolassiwm  salts  and  by  electrometric 
titration.  Diphenyl -w-anisylmethylphospliinic  acid 
could  not  be  isolated.  The  ethyl  ester,  when  boiled 
with  acetic  and  hydriodic  acids,  was  converted  into 
m-hydroxytriplienylmethylphosphinic  add,  +2H30, 
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m.  p.  248°  [disodium  salt;  benzoyl  derivative,  m.  p. 
237-5°  (disodium  and  disilver  salts)].  Methylation  of 
this  acid  gave  a  dibasic  acid,  m.  p.  197°. 

M.  Clark. 

Dicarboxyphenylarsinic  acids.  I.  2  : 3-Di- 
carboxyphenylarsinic  acid  and  its  anhydride. 
C.  S.  Hamilton  and  It.  Frazier  (J.  Amer.  Chem. 
Soc.,  1926,  48,  2414 — 2416). — 2  :  3-Dicarboxyphenyl- 
arsinic  acid  ( trisodium  salt),  obtained  from  3-amino- 
phthalic  acid  by  Bart’s  method  (A.,  1922,  i,  1201), 
yields  the  corresponding  anhydride  when  heated  at 
200°  for  several  days.  F.  G.  Willson. 

Synthesis  of  polypeptide-like  derivatives  of 
arsanilic  acid.  G.  Giemsa  and  C.  Tropp  (Ber., 
1926,  59,  [2?],  1776 — 1786). — Polypeptide-like  deriv¬ 
atives  of  arsanilic  acid  are  obtained  in  satisfactory 
yield  by  the  action  of  halogenoacyl  chlorides  diluted 
with  ether  on  alkaline  solutions  of  the  arsanilic  acid 
covered  by  ether  and  subsequent  replacement  of  the 
halogen  atom  by  the  amino-group  under  mild  con¬ 
ditions.  Biologically,  the  action  of  the  more  com¬ 
plex  derivatives  is  almost  invariably  greater  than 
that  of  atoxyl,  but  docs  not  exceed  that  of  glycyl- 
arsanilic  acid  (cf.  Jacobs  and  Hcidelbergcr,  A.,  1920, 

i,  HI)- 

The  following  compounds  arc  described  :  chloro- 
acetylarsanilic  acid ;  glycylarsanilic  acid ;  chloro- 
acetylglycylarsanilic  acid,  slow  decomp.  305°;  carb- 
ethoxyglycylarsanilic  acid,  from  glycylarsanilic  acid 
and  ethyl  chloroformatc,  decomp.  275°,  hydrolysed 
by  a  slight  excess  of  lY-sodium  hydroxide  to  carboxy- 
glycylarsanilic  acid,  decomp.  205°;  p-anisoylglycyl- 
arsanilic  acid,  decomp.  300 — 302° ;  diglycylxvrsanilic 
acid,  dccomp.  275 — 2S0°;  c hloroacetyldiglycylarsanilic 
acid,  dccomp.  222 — 224°;  carbetlioxydiglycylarsanilic 
acid,  decomp.  295 — 299°;  carboxydighycylarsanilic 
acid,  by  very  cautious  hydrolysis  of  the  ethyl  ester; 
iriglycylarsanilic  acid,  decomp.  220° ;  chloroacetyltri - 
glycylarsanilic  acid,  dccomp.  236 — 237°;  carbethoxy- 
triglycylarsanilic  acid,  decomp.  259 — 261°;  tetra- 
glycylarsanilic  acid,  dccomp.  222 — 224°;  a-bromo- 
propionylarsanilic  acid,  dccomp.  about  245°  after 
darkening  at  225°;  alanylarsanilic  acid,  decomp, 
above  300°;  a-bromojjropionylglycylarsanilic  acid, 
decomp.  205° ;  alanylglycylarsanilic  acid,  decomp, 
above  300°  after  darkening  at  255° ;  a-bromoiso- 
hexoylarsanilic  acid,  decomp.  240 — 243°;  leucyl- 
arsanilic  acid,  dccomp.  272 — 275°  ;  a-bromoisohexoyl- 
glycylarsanilic  acid,  decomp.  240 — 243 ;  leucylglycyl- 
arsanilic  acid  (calcium  salt).  H.  Wren. 

10-Chloro-5  :  10-dihydrophenarsazine  and  its 
derivatives.  III.  Homolognes  and  amino-, 
chloro-,  and  cacodyl  derivatives.  H.  Burton  and 
C.  S.  Gibson  (J.C.S.,  1926,  2241—2247;  cf.  A., 
1921,  i,  371 ;  this  vol.,  41S). — Condensation  of 
arsenious  chloride  in  o-dichlorobenzene  solution  with 
phenyl- (3-naphthylamine,  p-tolyl-a-naphthylaminc, 
and  p-tolyl-P-naphthylamine  yields  12-chloro-l  :  12- 
d ihyd robenzophe narsazine,  m.  p.  249 — 250°,  7 -chloro - 
0-methyl-7  :  12-dihydrobenzophenarsazine,  m.  p.  252 — 
255°  (decomp.),  and  12-chloro-10-methyl-7  :  12 -di- 
hydrobenzophenarsazine,  m.  p.  266 — 267°  (decomp.), 
respectively.  Formation  of  10-chloro-3-amino-5  :  10- 
dihydrophenarsazine  from  arsenious  chloride  and 


m-aminodiphenylamine,  m.  p.  66 — 67°  (cf.  Wieland 
and  Rheinlieimer,  A.,  1921,  i,  371,  m.  p.  76 — 77°),  is 
unaccompanied  by  formation  of  the  1-amino-deriv¬ 
ative.  The  constitution  ascribed  to  10-chloro-2- 
amino-5  :  10-dihydrophenarsazine  ( loc .  cit.)  is  estab¬ 
lished  by  direct  synthesis  from  arsenious  chloride  and 
p-aminodiphcnylamine.  Nitration  and  subsequent 
reduction  of  phenarsazinic  acid  gives  1-nitrophenars- 
azinic  acid,  m.  p.  above  300°  (sodium  salt ;  barium 
salt,  +7H20),  and  1-aminophenarsazinic  acid  (di¬ 
hydrochloride,  decomp,  about  260°).  Reduction  of  an 
alcoholic  hydrochloric  acid  solution  of  the  latter  with 
sulphur  dioxide,  in  presence  of  a  trace  of  iodine,  yields 
lQ-chloro-l-amino-5  :  10-dihydrophenarsazine  (hydro¬ 
chloride).  Arsenious  chloride  condenses  with  m-  and 
p-clilorodiphenylamine  and  with  pp' -dichlorodiphenyl- 
amine,  m.  p.  71 — 72°,  to  give  3  :  10-dichloro-5  :  10- 
dihydrophenarsazinc,  m.  p.  220 — 221°  (decomp.), 
2  :  10-dichloro-5  :  10-dihydrophenarsazine.,  m.  p.  230 — 
231°  (decomp.),  and  2  :  S  :  10 -trichloro -5  :  10-dihydro- 
phenarsazinc,  m.  p.  273 — 274°  (decomp.),  respectively. 
Reduction  of  10-chloro-5  :  10-dihydrophenarsazine  in 
acetone-alcohol  solution  or  of  phenarsazinic  acid  in 
acetic  acid  solution  containing  a  trace  of  iodine  with 
hypophosphorous  acid  gives  10  :  10'-6ts-5  :  10-di- 
hydrophenarsaz ine,  m.  p.  304 — 305°  (decomp.),  con¬ 
verted  by  bromine  in  carbon  tetrachloride  solution 
into  10-bromo-5  :  10-dihydrophenarsazine  and  oxid¬ 
ised  in  boiling  xylene  suspension  to  the  phenarsazinic 
acid.  Similar  reduction  of  A-acetylphenarsazinic 
acid  gives  10  :  10' -bis-o-acetyl-5  :  10-dihydrophenars¬ 
azine,  m.  p.  293 — 294°  after  decomp.  M.  Clark. 

Mercuration  of  alkylphenols  and  alkylphenol- 
aldehydes.  T.  A.  Henry  and  T.  M.  Sharp  (J.C.S., 
1926,  2432—2440;  cf.  A.,  1922,  i,  10S0;  1924,  i, 
738;  1925,  i,  1006). — p-terf.-Butylphenol  and  p-iso- 
amylphcnol,  when  heated  in  alcoholic  ■  solution  with 
mercuric  acetate  and  a  small  amount  of  acetic  acid, 
afford  2  ’ :  G-diacetoxymercuri-p-tcrt.-butylphenol,  m.  p. 
224°  (decomp.),  and  2  :  6-diacetoxymercuri-p-isoamyl- 
phenol,  +AcOH,  m.  p.  123 — 125°,  respectively. 
These  compounds  are  converted  by  treatment  with 
icc-cold  concentrated  nitric  acid  into  2  :  6-dinitro- 
p-terh-butylphenol  and  2  :  6 -d ini  tro -p -  s -soamylph enol 
(potassium  salt).  Mercuration  in  50%  alcohol  at  the 
ordinary  temperature  yields  2-acdoxymercuri-p-terh.- 
butylplienol,  m.  p.  180°,  and  2-acetoxymercuri-p-ieo- 
amylplienol,  m.  p.  176 — 177°  (decomp.),  respectively. 
Mercuration  of  carvacrol  in  boiling  50%  alcohol 
yields  4 :  6-diacetoxymercuricarvacrol,  softening  at 
190°,  decomp.  215°,-  and  4(G)-acctoxyniercuricarvacrol, 
decomp.  196°.  Treatment  of  the  former  compound 
with  benzenediazonium  chloride  in  alkaline  solution 
gives  op-dibenzencazocarvacrol,  m.  p.  163°  (lit.  158°). 
2-Hydroxy-o-isoamylbenzaldehyde,  b.  p.  165 — 16S°/ 
17  mm.  (semicarbazone,  m.  p.  222°;  phenylhydrazone, 
m.  p.  177 — 178°),  is  obtained  by  condensation  of 
p- isoamylphcnol  with  formaldehyde.  Mercuration 
of  this  compound  and  of  2-hydroxy-5-terf.-butylbenz- 
aldehyde  by  heating  with  mercuric  acetate  at  100° 
in  the  absence  of  solvent  yields  2-hydroxy-Z-acetoxy- 
mercuri-5-isoamylbenzaldehyde,  m.  p.  134 — 135°,  and 
2  -  hydroxy -3-acetoxymercuri  -  5  -  ter  t .  -  butylbenzaldehyde, 
m.  p.  220°,  respectively.  Similar  mercuration  of 
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p-carvacrolaldehyde  gives  4:-hydroxy-5-acetoxymercuri- 
3-methyl-Q-isopropylbenzaldehyde,  +AcOH,  m.  p.  120°, 
which,  with  a  solution  of  iodine  in  potassium  iodide, 
gives  probably  5-iodo-4:-hydroxy-3-methyl-6-isopropyl- 
benzaldehyde  (?),  m.  p.  157°.  4-Hydroxy-5-chloro- 
m.ercuri-3-'methyl-Q-isopropylbenzaldehyde  softens  at 
209°,  decomp,  about  260°.  Mcrcuration  of  p-thymol- 
aldehyde  yields  S-accloxy/nercuri-i-hydroxy-^-methyl- 
5-is opropylbenzaldehyde,  sintering  at  179°,  decomp. 
185°.  This  compound  yields  an  iodo-derivative, 
probably  Z-iodo-i-hydroxy-i-rndhyl-S-isojiropylbenz- 
aldehyde,  m.  p.  128 — i29°. 

Investigation  of  the  bactericidal  properties  of  these 
substances  shows  that  the  rise  in  bactericidal  power 
which  accompanies  increase  in  weight  of  the  sub¬ 
stituent  alkyl  group  in  phenols  is  retained  when  these 
products  are  mercurated  and  that  the  further  intro¬ 
duction  of  an  aldehyde  group  has  little  or  no  influence 
on  the  bactericidal  action.  M.  Clark. 

Colloidal  properties  of  complex  mercury 
derivatives  of  sulphosalicylic  acid.  W.  Ostnvald 
and  M.  Mertens. — See  this  vol.,  1097. 

Action  of  mercuric  acetate  on  p-  and  o-iodo- 
aniline.  L.  Vecchiotti  and  A.  Michetti  (Gazzetta, 
1926,  56,  480 — 489 ;  cf.  A.,  1925,  i,  1058).— The 
action  of  mercuric  acetate  on  o-iodoaniline  gives 
2 -iodoaniline  4- mercuriacetate ,  m.  p.  149°,  since  the 
acetyl  derivative  of  the  product,  stable  at  high  tem¬ 
peratures,  is  converted  by  iodine  into  2  :  4-diodoacet- 
anilide  (cf.  this  vol.,  720).  The  corresponding  hydr¬ 
oxide,  m.  p.  152°,  and  iodide,  m.  p.  183°,  are  described. 
With  p-iodoaniline,  4- iodoaniline  2-mercuriacetale, 
m.  p.  179°,  is  obtained,  since  the  acetyl  derivative, 
m.  p.  205°,  is  also  converted  by  iodine  into  2  :  4-di- 
iodoacetanilide.  The  corresponding  hydroxide,  m.  p. 
259°,  and  iodide,  decomp.  165°,  are  described.  The 
action  of  sodium  thiosulphate  on  the  acetate  gives  a 
very  unstable  substance  which  may  be  mercury  di- 
m.-chloro-0-aminophenyl.  E.  W.  Wignall. 

Presence  of  cysteine  group  in  protein  mole¬ 
cules.  Y.  Okttda  (Proc.  Imp.  Acad.  Tokyo,  1926, 
2,  277 — 279). — During  the  prolonged  hydrolysis  of 
proteins,  cysteine  is  not  produced  from  cystine,  but, 
on  the  contrary,  cysteine  becomes  oxidised  to  cystine. 
Both  cystine  and  cysteine  are  primary  products  of 
the  complete  hydrolysis,  the  latter  being  isolated 
directly,  provided  that  air  is  excluded  by  a  current 
of  carbon  dioxide  during  the  experiment. 

G.  M.  Bennett. 

Proteins.  III.  Action  of  superheated  water 
on  proteins.  II.  S.  Komatsu  and  C.  Okinaka 
(Bull.  Chem.  Soc.  Japan,  1926,  1,  151 — 157 ;  cf.  this 
vol.,  853). — The  titration  curves  and  buffer  value 
curves  (Van  Slykc,  A.,  1922,  i,  S93)  of  the  solutions 
obtained  by  digesting  edestin,  gliadin,  and  casein 
■with  water  at  120°  are  figured.  The  buffer  action  of 
the  solution  is  altered  by  changes  in  the  concentration 
and  method  of  preparation,  except  in  the  case  of 
gliadin,  where  it  is  apparently  dependent  on  concen- 
t  rat  ion  alone.  The  existence  in  each  solution  of  at 
least  two  complex  compounds  is  inferred.  The 
solutions  from  edestin  and  gliadin  are  flocculated  on 
addition  of  dilute  acetic  acid.  H.  E.  F.  Notion. 


Irradiated  proteins.  I.  Coagulation  of  egg- 
albumin  by  ultra-violet  light  and  heat.  J.  IT. 
Clark  (Amer.  J.  Physiol.,  1925,  73,  649—660).— 
The  final,  but  not  the  initial,  actions  of  ultra-violet 
light  and  heat  arc  identical;  the  albumin  is  coagul¬ 
ated  when  irradiated  or  heated  at  certain  plt  values 
near  the  isoelectric  point.  At  any  other  pu  value  the 
albumin  remains  clear  on  irradiation  or  heating,  but 
reacts  like  a  globulin.  A.  A.  Eldridge. 

Quantitative  organic  microanalysis.  G.  Lunde 
(Biochem.  Z.,  1926,  176,  157- — 164). — A  description 
of  modifications  of  the  Pregl  microanalytical  technique 
used  in  elementary  microanalysis  and  in  the  micro- 
determination  of  carbonyl  and  methoxyl  groups. 

P.  W.  Clutterbuck. 

Rapid  determination  of  organic  nitrogen.  G. 
Jaramlllo  (J.  Amer.  Chem.  Soc.,  1926,  48,  2453 — 
2454). — The  substance  is  heated  in  a  copper  test- 
tube  with  sodium  hydroxide  and  crystallised  sodium 
acetate.  The  ammonia  evolved  is  collected  in  iV-sul- 
phuric  acid,  the  last  traces  being  expelled  by  the 
methane  as  the  temperature  rises  towards  the  end  of 
the  distillation.  The  method  is  illustrated  by  analyses 
of  wheat  flour,  fertilisers,  and  soils.  F.  G.  Willson. 

Micro-determination  of  total  iodine  and  of 
iodine  in  organic  acids.  B.  Groak  (Biochem.  Z., 
1926,  175,  455 — 460). — Details  arc  given  of  a  micro¬ 
method  for  determining  iodides  and  organically  com¬ 
bined  iodine  in  liquids  and  solids,  both  in  the  presence 
and  in  the  absence  of  bromine.  The  liquid  or  solid 
is  treated  with  a.  mixture  of  solid  sodium  carbonate 
and  potassium  nitrate,  dried,  and  fused  at  dull  red 
heat  in  a  small  crucible.  The  mass  is  extracted  with 
water,  treated  with  a  few  drops  of  a  saturated 
solution  of  permanganate  and  the  boiling  solution 
acidified  with  sulphuric  acid.  Potassium  permangan¬ 
ate  is  added  until  a  permanent  rose-red  colour  is 
obtained,  the  liquid  being  brought  to  b.  p.  at  the 
same  time.  Sodium  nitrite  is  then  added  until  the 
colour  is  discharged.  Finally,  carbamide  solution 
and,  after  cooling,  potassium  iodide  are  added,  and 
the  liberated  iodine  is  titrated  with  thiosulphate. 
When  bromine  is  present,  the  permanganate  treat¬ 
ment  after  acidification  is  continued  until  all  the 
bromine  is  liberated  and  driven  oil  in  the  escaping 
steam,  and  after  decolorising  with  nitrite,  more 
permanganate  is  added  and  the  treatment  continued 
as  above.  J.  Pryde. 

Piperidine  as  reagent  for  quinones  and  dyes. 
W.  Dilthey  and  R>.  Wizinger  (Ber.,  1926,  59,  [B], 
1856 — 1858).- — The  colour  of  solutions  of  o-  and 
p-hydroxypyrylium  compounds,  parafuchsin,  crystal- 
violet,  malachite-green,  p-aminotriplienylmethyl  per¬ 
chlorate,  auramine,  benzaurin,  aurin,  phenolphthalcin, 
fluorescein,  eosin,  erythrosin,  rhodaminc-3/j -extra, 
and  rhodamin-iS  is  lightened  or  destroyed  by  addition 
of  piperidine ;  with  azines,  oxazines,  and  thiazines, 
the  effect  is  less  noticeable.  With  chloranil,  1  :  2- 
naphthaquinone,  2  :  3-dichloro-l  :  4-naphthaquinone, 
phenanthraquinone,  dibromoanthraquinonc,  and 
chrysenequinone,  a  bathochromic  effect  is  observed, 
which  is  less  obvious  with  anthraquinone,  acenaphth- 
enequinone,  or  benzil.  Since  the  production  of  a 
blue  colour  from  spiVodinaphthapyrans  is  inhibited 
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by  the  presence  of  piperidine,  it  is  scarcely  probable 
that  the  blue  compound  is  an  or/./iO-quinone  (cf .  Lowen- 
stein  and  Katz,  this  vol.,  956).  H.  Wren . 

Detection  of  metliylpentosan.  K.  Oshima  and 
K.  Kondo  (J.  Coll.  Agric.  Hokkaido  Imp.  Univ., 
1926,  16,  1 — 11).— The  usual  methods  for  the  detec¬ 
tion  of  methylpentosans  are  untrustworthy  in  the 
presence  of  liydroxymethylpentosan.  3 — 5  G.  of 
material  are  distilled  with  hydrochloric  acid  {cl  T06) ; 
when  300  c.c.  of  distillate  have  been  collected,  100  c.c. 
are  returned  and  redistilled,  30  c.c.  of  the  original 
distillate  being  returned  every  time  an  equal  amount 
has  been  distilled;  hydrochloric  acid  is  finally  em¬ 
ployed.  After  treatment  of  5  c.c.  of  the  distillate 
with  hydrochloric  acid  and  phloroglucinol,  the  absorp¬ 
tion  spectrum  is  examined  for  the  characteristic  band 
of  methylfurfuraldehydc.  Chemical  Abstracts. 

Determination  of  pentosan  and  methyl- 
pentosan.  K.  Oshima  and  Iv.  Kondo  (J.  Coll. 
Agric.  Hokkaido  Imp.  Univ.,  1926,  16,  13 — 71). — - 
3 — 5  G.  of  the  material  are  distilled  with  100  c.c.  of 
hydrochloric  acid  (d  T06),  30  c.c.  more  acid  being 
added  to  replace  each  similar  quantity  distilled ;  dis¬ 
tillation  is  continued  until  the  distillate  (about  600  c.c.) 
no  longer  becomes  yellow  or  orange  on  addition  of 
concentrated  hydrochloric  acid.  100  C.c.  of  the  dis¬ 
tillate  are  similarly  distilled,  a  hydrochloric  acid 
solution  of  phloroglucinol  is  added  to  the  distillate, 
and  the  phloroglucide  collected  in  a  Gooch  crucible. 
If  a  and  6  represent  the  mg.  of  furfuraldehyde  phloro- 
glucido  and  methylfurfuraldeliyde  phloroglucide 
(separable  with  hot  alcohol),  respectively,  the  mg.  of 
carbohydrate  present  may  be  calculated  as  follows  : 
arabinose,  l-1569(a+6-298)  ;  xylose,  0-99993(<r+ 
6-298) ;  fucosc  or  rhamnosc,  2-4443(6+7-488) ; 
pentose,  l-079S(«+6-298) ;  methylpentose,  2-228S75  X 
(6+7-488).  Chemical  Abstracts. 

Determination  of  diguanide.  C.  D.  Gabby 
(Ind.  Eng.  Chem.,  1926,  18,  819). — Diguanide  may 
be  accurately  determined  (results  within  1%)  by  the 
following  method.  In  the  absence  of  guanylcarb- 
amidc  a  weighed  amount  of  the  sample  containing 
0-1  g.  of  diguanide  is  dissolved  in  25 — 30  c.c.  of  a 
10%  mannitol  solution,  5  drops  of  trinitrobenzcnc  solu¬ 
tion  are  added,  and  a  25%  solution  of  potassium  hydr¬ 
oxide  is  added  dropwise  until  the  colour  changes  from 
dark  red  to  yellowish-red.  A  solution  of  nickel 
nitrate  (40  g.  of  NiN03,6H20,  100  c.c.  of  a  10% 
mannitol  solution,  40  c.c.  of  concentrated  ammonia, 
and  15  c.c.  of  a  25%  potassium  hydroxide  solution) 
is  added  (0-5 — 3-0  c.c.),  and  the  solution  left  for  2 — 3 


hrs.,  filtered  through  a  Gooch  crucible,  the  precipitate 
washed  -with  a  0-12%  ammonia  solution,  dried  at 
125°  for  1  hr.,  and  weighed  as  Ni(C2H0N5)2.  In  the 
presence  of  guanylcarbamide,  0-2  g.  of  diammonium 
hydrogen  phosphate  and  0-1  g.  of  ammonium  nitrate 
are  added  before  the  addition  of  the  indicator  and  the 
alkali.  J.  W.  Baker. 

“  Formol  "  titration.  J.  H.  Northrof  (J.  Gen. 
Physiol.,  1926,  9,  767 — -769). — Sorensen’s  original 
method  (cf.  A.,  190S,  i,  115)  could  not  be  used 
for  accurate  determinations  of  amino-acids  owing  to 
the  difficulty  of  determining  the  exact  end-point,  and 
because  the  value  obtained  depended  on  the  point 
at  which  the  titration  started.  To  overcome  these 
objections,  a  method,  based  on  theoretical  grounds, 
has  been  evolved  in  which  p„  7  and  9  are  made 
the  starting-  and  the  end-points,  respectively,  of 
the  titration,  the  correct  pn  being  determined  by 
comparison  with  given  colour  standards.  The 
solution  of  amino-acid  etc.  is  titrated  to  pn  7,  using 
neutral  red  as  indicator;  formalin  is  added,  and  the 
solution  titrated  to  p>n  9  using  phcnolplithalein.  The 
amount  of  alkali  required  to  bring  the  solution  from 
the  “  neutral  ”  to  the  “  alkaline  ”  standard  is  the 
titration  figure,  which  in  the  case  of  amino-acids  and 
simple  dipeptides  agrees  with  the  alkali  equivalent 
determined  by  electrometric  titration.  The  method 
is  especially  useful  for  comparative  results,  e.g.,  for 
following  the  course  of  hydrolysis  of  proteins. 

W.  PvOBSOH. 

Determination  of  protein  and  proteose.  F.  B. 
Seibert  (J.  Biol.  Chem.,  1926,  70,  265—272).— 
Pure  proteins  such  as  crystalline  egg-albumin  are 
precipitated  from  aqueous  solution  to  the  extent  of 
at  least  98%  on  addition  of  trichloroacetic  acid  to 
16%  concentration,  whilst  in  the  case  of  impure 
proteins  and  of  Witte’s  peptone  a  part  only  of  the 
nitrogenous  material  is  precipitated  by  such  treat¬ 
ment.  When  mixtures  of  equal  parts  of  pure  protein 
and  of  the  non-precipitable  proteoses  from  Witte’s 
peptone  arc  similarly  treated,  the  whole  of  the  protein 
together  with  3-5 — 4%  of  the  proteose  is  precipitated ; 
this  error  becomes  more  serious  if  the  protein  concen¬ 
tration  in  the  solution  be  higher  than  1-0%.  It  is 
concluded  that,  if  the  concentration  of  trichloroacetic 
acid  be  raised  to  16%  and  the  protein  solution  be 
sufficiently  dilute,  the  method  of  Hahn  (A.,  1922, 
i,  291)  is  accurate  to  within  1%. 

C.  Pv.  Harfngton. 

Umbelliferone  as  fluorescent  indicator.  B. 
PvObl. — See  this  vol.,  1115. 


Biochemistry. 


Haemocyanin.  II.  Influence  of  hydrogen-ion 
concentration  on  the  dissociation  curve  of  the 
oxyhsemocyanin  from  the  blood  of  the  common 
lobster  ( Ilomarus  vulgaris).  III.  Influence  of 
hydrogen-ion  concentration  on  the  dissociation 
curve  of  the  oxyhsemocyanin  from  the  blood  of 
the  edible  crab  ( Cancer  pagurus).  E.  Stedman 
and  (Mrs.)  E.  Stedmah  (Biochem.  J.,  1926,  20,  938 — 
948,  949 — 956). — II.  Between  pH  7-S  and  9-65  the 


shape  of  the  dissociation  curve  of  Homarus  liremocyanin 
is  modified  in  two  directions  by  changes  in  pK.  In¬ 
crease  in  alkalinity  causes  the  initial  portion  of  the 
curve  to  become  steeper,  whilst  the  upper  portion 
simultaneously  tends  to  approach  saturation  more 
and  more  asymptotically.  This  effect  is  at  its  maxi¬ 
mum  at  9-65.  The  behaviour  of  haemocyanin  at 
pH  9-65  is  consonant  with  the  view  that  the  com¬ 
bination  with  oxygen  follows  the  law  of  mass  action 
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for  true  solution,  and  the  pigment  is  probably  present 
as  its  alkali  salt  at  this  pa-  Limulus  haemocyanin  is 
different  from  that  of  Cancer,  Homarus,  Maia,  and 
Palinurus.  The  pigments  of  the  last  four  specios 
resemble  one  another  closely  in  their  properties.  The 
haemocyanins  of  Cancer  and  of  Homarus  are  different 
and  the  others  are  probably  also  not  identical. 

III.  The  oxygen  dissociation  curves  of  haemocyanin 
from  Cancer  have  been  determined  at  pn  values  rang¬ 
ing  from  3-84  to  9-52.  The  affinity  of  the  haemo- 
cyanin  for  oxygen  is  at  a  minimum  in  the  neighbour¬ 
hood  of  neutrality.  As  the  acidity  or  alkalinity  of 
the  solution  is  increased,  the  curve  approaches  more 
and  more  closely  to  the  hyperbolic  form.  The  com¬ 
bination  of  the  pigment  with  oxygon  follows,  there¬ 
fore,  the  law  of  mass  action  for  homogeneous  solutions, 
and  the  curve  is  probably  controlled  by  the  relative 
amounts  of  pigment  present  in  the  form  of  salt  and 
in  the  uncombined  state.  S.  S.  Zilva. 

Kastle-Meyer  test  for  blood.  J.  Glaister  (Brit. 
Med.  J.,  1926,  i,  650 — 652). — The  reagent  is  prepared 
by  boiling  potassium  hydroxide  (20  g.)  and  phenol- 
phthalein  (2  g.)  with  water  (up  to  100  c.c.),  10 — 30  g. 
of  powdered  zinc  being  added,  until  the  solution 
becomes  colourless.  In  the  presence  of  blood,  a  few 
drops  of  20-vol.  hydrogen  peroxide  solution,  and 
10 — 20  drops  of  the  reagent,  a  deep  permanganate- 
colour  is  immediately  developed. 

Chemical  Abstracts. 

Manoilov's  reaction  and  its  specificity.  M.  J. 
Galwtalo,  G.  E.  Vladimirov,  A.  P.  Vinogradov, 
and  W.  W.  Oppel  (Biochem.  Z.,  1926,  176,  189 — - 
197). — Manoilov’s  blood  test  for  the  determination  of 
the  sex  of  animals  is  not  specific,  and  is  conditioned 
largely  by  differences  in  the  protein  content  of  the 
blood.  P.  W.  Clutterbuck. 

Chemico-physiological  basis  of  Manoilov’s 
reaction.  A.  A.  Schmidt  and  N.  0.  Perevosskaja 
(Biochem.  Z.,  1926,  176,  198 — 209). — Manoilov’s 
reaction  is  not  a  reaction  depending  on  the  sex 
hormone,  but  is  duo  to  the  fact  that  the  scrum  of 
the  female  always  contains  about  8-5%  more  protein 
than  that  of  the  male.  P.  W.  Clutterbuck. 

Haemoglobin  and  iron  in  blood.  G.  E.  Sackett 
(J.  Lab.  Clin.  Med.,  1925,  10,  1018— 1020).— In  New¬ 
comer’s  method,  100%  represents  16-4  g.  of  haemo¬ 
globin  per  100  c.c.  of  whole  blood.  The  normal 
standard  corresponding  with  5,000,000  erythrocytes 
is  16-4  g.  of  haemoglobin  por  100  c.c.  of  whole  blood. 

Chemical  Abstracts. 

Labile  sulphur  in  the  blood.  D.  Campbell  and 
E.  M.  K.  Geiling  (J.  Pharm.  Exp.  Tlier.,  1926,  28, 
389 — 394). — Boiling  with  0'lAr-sodium  carbonate  for 
30  min.  in  an  atmosphere  of  hydrogen  causes  a 
considerable  proportion  of  the  sulphur  of  whole  blood, 
plasma,  and  washed  cells  to  be  eliminated.  In  experi¬ 
ments  using  solutions  of  different  pa,  it  was  found 
that  the  more  alkaline  the  solution  the  more  hydrogen 
sulphide  was  formed.  There  was  no  essential  differ¬ 
ence  between  the  blood  of  normal  and  diabetic 
humans,  and  the  blood  of  dogs  and  pigs  also  showed 
the  above  phenomena,  H,  I.  Coombs. 

4  E 


Liberation  of  adsorbed  substances  from 
proteins.  II.  Effect  of  addition  to  blood  of 
sodium  oleate  on  non-protein  nitrogen.  S.  M. 
Rosenthal  (J.  Biol.  Chem.,  1926,  70,  129 — 133). — 
Addition  to  whole  blood  of  25  mg.  per  c.c.  of  sodium 
oleate  causes  an  increase  of  20 — 55%  in  the  con¬ 
centration  of  nitrogen  in  the  filtrate  obtained  after 
treatment  of  the  blood  with  tungstic  acid ;  it  appears, 
therefore,  that  the  sodium  oleate  is  able  to  release 
some  nitrogenous  compounds  which  are  normally 
adsorbed  by  the  proteins.  C.  R.  Harington. 

Absorption  of  amino-acids  by  erythrocytes  and 
its  effect  on  the  distribution  of  the  residual 
nitrogen.  H.  Hauslek  (Arch.  exp.  Path.  Pharm., 
1926,  116,  173 — 188). — Ox  and  human  bloods  treated 
with  fluoride  do  not  destroy  glycine  when  incubated 
with  the  latter  at  37°,  although  about  1%  disappears 
from  the  plasma.  Ox  and  human  corpuscles  take  up 
equal  amounts  of  amino-acids  which  have  beon 
added  to  the  plasma,  the  quantity  increasing  as  tho 
amount  added  to  the  blood  is  increased,  but  the.  data 
do  not  suggest  an  adsorption  phenomenon.  Tho 
adsorption  of  glycine  by  tho  corpuscles  is  accom¬ 
panied  by  a  diffusion  of  non-amino-nitrogen  from  tho 
corpuscles  to  the  plasma.  II.  J.  Ciiannon . 

Donnan  equilibrium  and  osmotic  pressure 
relationship  between  red  blood-corpuscles  and 
serum.  H.  Wu  (J.  Biol.  Chem.,  1926,  70,  203 — 
205). — It  is  pointed  out  that  in  a  Donnan  equilibrium 
in  which  ions  of  one  sign  only  are  indiffusible  there 
must  be  osmotic  inequality  on  the  two  sides  of  the 
membrane ;  the  osmotic  equality  between  tho  blood- 
corpuscles  and  serum  is  due  to  the  ihdiffusibility  both 
of  the  protein  anions  and  of  the  metallic  cations. 

C.  R.  Harington. 

Influence  of  temperature  on  the  pa  of  blood. 
C.  J.  Martin  and  E.  H.  Lepper  (Biochem.  J.,  1926, 
20,  1071 — 1076). — Tho  pn  of  human  and  rabbit  blood 
does  not  alter  significantly  when  the  temperature 
varies  from  18°  to  38°  if  the  pressure  of  carbon 
dioxide  remains  constant  (cf.  Hassolbach,  A.,  1917,  i, 
490).  With  the  concentration  of  total  carbon  dioxide 
constant,  the  pa  of  human  blood  falls  about  0-2  when 
the  temperature  is  raised  from  18°  to  38°.  If  0-2 
be  deducted  from  the  pn  of  the  plasma  determined 
by  the  colorimetric  method  of  Cullen  (A.,  1922,  ii,  672), 
Hawkins  (J.  Biol.  Chem.,  1923,  57,  493),  or  tho 
authors’  micro-colorimetric  method  (this  vol.,  442) 
at  18°,  it  will  give  the  pa  of  the  corresponding  blood 
at  38°.  The  effect  of  temperature  with  concentration 
of  total  carbon  dioxide  constant  is  the  same  on  tho 
cn  of  the  corpuscles  and  the  corresponding  plasma. 

>S.  8.  Zilva. 

Changes  in  acid-base  equilibrium  of  the  blood 
caused  by  haemorrhage.  pn  of  serum  and  plasma 
of  dog  blood.  Colorimetric  determination  of  pa 
of  blood  plasma.  M.  A.  Bennett  (J.  Biol.  Chem., 
1926,  69,  675—692,  693—696,  697— 702).— Extensive 
haemorrhage  in  dogs  was  followed  immediately  by  an 
acidosis;  tins  gave  place  to  an  alkalosis  on  the 
succeeding  day,  normal  conditions  being  attained 
several  days  later.  No  difference  could  be  detected 
between  the  pu.  of  the  scrum  and  that  of  the  plasma 
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in  normal  dogs.  The  colorimetric  method  of  Cullen 
(A.,  1922,  ii,  672)  is  not  applicable  with  accuracy  to 
the  determination  of  the  pu  of  blood  after  haemorrhage, 
since,  under  these  conditions,  the  magnitude  of  the  C 
correction  shows  large  variations. 

C.  R.  Harington. 

Colloidal  condition  and  chemical  and  physical 
constitution  of  blood-serum.  IV.  L.  Petschacher, 
R.  Rittmann,  and  0.  Galehr  (Z.  ges.  exp.  Med., 
1926,  48,  421 — 443;  from  Chem.  Zentr.>  1926,  I, 
1835;  cf.  ibid.,  712). — An  incomplete  correlation  is 
observed  between  the  viscosity,  non-protein  nitrogen, 
calcium  content,  K  :  Ca  ratio,  corrected  conductivity, 
and  carbon  dioxide  capacity  of  the  serum. 

E.  C.  Smith. 

Cholesterol  as  prosthetic  group  in  serum- 
globulin.  N.  Troensegaard  and  B.  Koudahl  (Z. 
physiol.  Chem.,  1926,  157,  62 — 63;  cf.  this  vol.,  634). 
— To  get  the  best  yield  of  the  hydrocarbon  c16h2? 
from  serum-globulin,  the  acetylation  must  be  carried 
out  at  135°,  not  at  115°,  as  fonncrlj'  given. 

H.  I.  Coombs. 

Quantitative  determination  of  the  lipins 
present  in  proteins  salted  out  of  horse  plasma. 
A.  H.  T.  Theorell  (Biochem.  Z.,  1926,  175,  297— 
317). — The  proteins  precipitated  from  horse  plasma 
by  fractional  saturation  with  ammonium  sulphate 
contain,  even  after  dialysis  and  redissolution,  con¬ 
siderable  quantities  of  lipins;  89-3%  of  the  total 
fatty  acids  and  77%  of  the  total  cholesterol  of  the 
plasma  are  thus  precipitated.  The  ratios  of  the  total 
cholesterol  to  the  ether-soluble  phosphorus  of  the 
fibrinogen,  globulin,  and  albumin  fractions  were, 
respectively,  20-5,  16-9,  and  9-7,  an  indication  of  the 
distribution  of  cholesterol  and  phosphatidcs  between 
these  three  fractions.  The  Liebermann-Burchard 
and  Liebermann  reactions  for  cholesterol  and  for 
hydroxycholcsterol  are  not  the  same,  since  with  the 
latter  the  reaction  is  much  more  rapid  in  all  circum¬ 
stances  than  with  the  former.  For  the  determination 
of  the  total  cholesterol,  different  extinction  coefficients 
must  be  used  for  the  two  substances.  Liebermamvs 
reaction  (in  the  absence  of  chloroform)  is  strongly 
positive  with  pure  cholesterol  ester  and  Lifschiitz’s 
method  for  determining  free  cholesterol  by  means  of 
this  reaction  is  not  recommended.  J.  Pryde. 

Blood-sugar.  X.  Distribution  of  dextrose  in 
plasma  and  corpuscles.  P.  Rona  and  M. 
Sperling  (Biochem.  Z.,  1926,  176,  253 — 267). — From 
a  series  of  studies  of  alimentary  hyperglycannia  without 
insulin,  it  is  concluded  that  the  sugar  of  the  formed 
elements  is  lower,  and  increases  less  rapidly,  than  that 
of  the  plasma  and  of  the  whole  blood ;  that  an 
increase  in  corpuscular  sugar  takes  place  more  slowly 
than  a  decrease,  and  that  rabbits  and  humans  give 
similar  results.  During  the  hypoglycemic  phase 
resulting  from  the  action  of  insulin,  the  plasma  and 
whole  blood-sugar  become  lower  than  normal,  whilst 
the  corpuscular  sugar  increases,  the  latter  becoming 
higher  than  that  of  the  plasma.  A  reversal  of  this 
distribution  occurs  with  the  disappearance  of  the 
insulin  effect.  Small  amounts  of  insulin  increase  the 
volume  of  the  corpuscles,  larger  amounts  lessen  it. 

J.  Pryde, 


Proteolytic  enzymes  of  the  serum.  III. 
Chemically  determinable  toxin-antitoxin  union 
in  vitro.  H.  J.  Fuchs  and  M.  von  Falken- 
hausen  (Biochem.  Z.,  1926,  176,  92 — 100). — The 
toxin-antitoxin  union  is  characterised  chemically  by 
the  disappearance  of  residual  nitrogen  with  the 
formation  of  a  protein  precipitable  by  2-5%  trichloro¬ 
acetic  acid.  The  residual  nitrogen  of  both  toxin  and 
antitoxin  takes  part  equally  in  the  formation  of  this 
protein  (cf.  Fuchs,  this  vol.,  536). 

P.  W.  Clutterbuck. 

Action  of  ammonia  on  complement.  The 
fourth  component.  J.  Gordon,  H.  R.  Whitehead, 
and  A.  Wormall  (Biochem.  J.,  1926,  20,  1028 — 
1035). — Small  quantities  of  ammonia  have  a  specific 
destructive  action  on  complement.  This  is  due  to 
the  inactivation  of  a  fourth,  hitherto  unknown,  com¬ 
ponent  of  the  complement.  It  is  associated  with  the 
albumin  fraction,  is  relatively  thermostable  (it  is 
not  destroyed  at  56°  for  i  hr.,  but  is  inactivated 
readily  at  66°),  and  is  not  dialysablo.  The  inactiv¬ 
ation  process  is  not  immediate,  and  depends  on  the 
temperature  and  strength  of  ammonia.  Prolonged 
treatment  with  ammonia  has  a  general  destructive 
action  on  the  other  components  of  the  complement 
owing  to  the  alkalinity  of  the  solution. 

S.  S.  Zilva. 

Calcium  and  complement  action.  J.  Gordon, 

H.  R.  Whitehead,  and  A.  Wormall  (Biochem.  J., 

1926,  20,  1036 — 1043). — The  non-diffusible  calcium 
of  serum  is  connected  with  its  complement  activity. 
The  calcium  content  of  the  various  fractions  of  serum 
obtained  by  using  carbon  dioxide  and  other  acids  and 
the  power  to  reactivate  ammonia-inactivated  serum 
(see  above)  show  some  correlation.  Calcium  in 
various  forms  was  found  ineffective  in  reactivating 
ammonia-treated  serum.  The  calcium  of  the  serum 
or  any  added  calcium  introduced  as  calcium  oleate 
is  found  in  the  albumin  fraction  when  the  comple¬ 
ment  is  decomposed  by  carbon  dioxide,  hydrochloric 
acid,  or  phosphoric  acid.  With  acids  giving  insoluble 
calcium  salts,  the  calcium  is  found  in  both  fractions, 
and  in  the  case  of  oxalic  acid  mainly  in  the  globulin 
fraction.  The  fractions  obtained  by  these  acids  are 
inactive  either  singly  or  when  combined.  No  alter¬ 
ation  in  dialysable  calcium  occurs  during  inactivation 
by  ammonia.  S.  S.  Zilva. 

Fourth  component  of  complement  and  its 
relation  to  opsonin.  J.  Gordon,  H.  R.  White- 
head,  and  A.  Wormall  (Biochem.  J.,  1926,  20, 
1044—1045). — Serum  in  which  the  fourth  component 
of  complement  (see  preceding  abstracts)  had  been 
inactivated  by  means  of  ammonia  lost  none  of  its 
opsonic  activity.  S.  S.  Zilva. 

Urico-oxydase  of  blood  and  the  true  uric  acid 
content  of  the  blood.  Flatow  (Munch,  med. 
Woch.,  1926,  73,  12 — 14;  from  Chem.  Zentr.,  1926, 

I,  1819). — All  previously  recorded  figures  for  the 
uric  acid  content  of  the  blood  are  too  Ioav,  the  error 
being  due  to  the  presence  in  blood  of  an  oxydase, 
which,  in  the  presence  of  air,  destroys  90%  of  the 
uric  acid  before  the  determination  is  carriod  out. 
The  enzyme  acts  most  strongly  in  weak  alkaline 
solution,  but  will  also  act  in  weak  acid.  It  is  not 
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removed  by  protein  precipitants  and  may  be  detected 
in  serum  after  removal  of  the  protein.  It  is  very 
stable.  E.  C.  Smith. 

Sulphate  content  of  blood-serum  and  of 
aqueous  humour.  W.  Heubner  and  It.  Meyer- 
Bisch  (Biochem.  Z„  1926,  176,  184— 188).— The 
ultrafiltrate  of  human  blood-serum  contains  3 — 5,  of 
rabbit’s  and  cow's  serum  9 — 14,  and  of  rabbit’s 
aqueous  humour  6  mg.%  S04.  P.  W.  Clutterbuck. 

Lactic  acid  content  of  aqueous  humour.  I. 
Relationship  between  the  lactic  acid  contents 
of  blood  plasma  and  aqueous  humour.  A.  Witt¬ 
genstein  and  A.  Gaedertz  (Biochem.  Z.,  1926,  176, 

1 — 16). — The  lactic  acid  content  of  the  aqueous 
humour  of  dogs,  cats,  and  rabbits  is  very  dependent 
on  that  of  the  blood  plasma.  The  resting  value  in 
the  aqueous  humour  (20 — 24  mg.%)  is  higher  than 
that  of  the  plasma  (15 — 18  mg.%).  During  activity, 
the  lactic  acid  content  of  the  aqueous  humour 
increases,  following  the  increase  in  that  of  the  plasma, 
but  never  attaining  the  highest  values  of  the  plasma. 
The  lactic  acid  content  of  the  aqueous  humour 
decreases  more  slowly  to  the  resting  value  than  that 
of  the  plasma,  and  it  is  not  changed  by  exposure  of 
the  animals  to  intense  light  or  to  long  periods  of 
darkness.  The  higher  values  of  the  aqueous  humour, 
therefore,  cannot  be  explained  in  terms  of  the  activity 
of  the  retina.  Dialysis  of  serum  against  normal 
saline  through  a  collodion  membrane  led  to  equalis¬ 
ation  of  the  concentrations  of  lactic  acid  on  the  two 
sides  of  the  membrane.  The  same  result  was  obtained 
on  dialysis  of  a  solution  containing  gelatin  with 
calcium  or  lithium  lactate  against  normal  saline.  The 
Pa  of  these  solutions  has  no  influence  on  the  distribu¬ 
tion,  and  it  would  appear,  therefore,  that  lactic  acid  of 
the  aqueous  humour  behaves  differently  from  that  of 
the  dialysate  of  blood  plasma.  P.  W.  Clutterbuck. 

Proteins  of  lymph  and  suprarenal  glands. 
M.  M.  Sabry  (Biochem.  Z.,  1926,  176,  109—126).— 
Systematic  fractionation  of  the  proteins  of  the  lymph 
and  suprarenal  glands  shows  that  the  protein  fractions 
differ  for  the  different  glands  and  that  the  fractions 
for  a  particular  gland  differ  considerably  in  coagul¬ 
ation  point,  salting  out,  and  in  their  content  of 
various  groups,  particularly  of  phosphoric  acid.  A 
protein  is  present  in  the  tissues,  but  not  in  the  blood, 
which  coagulates  at  41°.  P.  W.  Clutterbuck, 

Proteins  of  the  ovary.  E.  Meiers  dorf  (Bio¬ 
chem.  Z.,  1926,  176,  127 — 133). — The  total  dry  sub¬ 
stance,  the  total  nitrogen  and  carbon  contents,  the 
globulin,  albumin,  pseudoglobulin,  and  globulin  con¬ 
tents,  the  coagulation  points  of  the  individual  pro¬ 
teins,  and  the  content  of  albumose,  peptone,  diamino- 
and  amino-acids  arising  on  hydrolysis,  of  saline 
extracts  of  the  ovary  are  tabulated.  The  protein 
constituents  of  ovary  nucleoprotein  contain  less 
tryptophan  and  indole  compounds,  but  more  carbo¬ 
hydrate  and  amino-acids,  than  Witte’s  peptone. 

P.  W.  Clutterbuck. 

Constitution  of  the  histone  of  the  thymus 
gland.  II.  Combining  capacity  with  acids  and 
bases.  K.  Felix  and  A.  Harteneck  (Z.  physiol. 
Chem.,  1926,  157,  76 — 90). — A  method  of  preparation 
4  E* 


is  given,  the  yield  being  25 — 30  g.  of  histone  sulphate 
per  kg.  of  gland.  The  isoelectric  point  is  at  £>h  8-51, 
and  a  1%  solution  has  8-33.  The  ash-content- 
was  0-9%  and  the  total  nitrogen  (on  ash-freo  sub¬ 
stance)  was  17-46%  ;  16-3%  of  the  nitrogen  was  in 
the  free  amino-form.  Figures  are  given  for  the  Pn  of 
known  strengths  of  sulphuric  acid  and  sodium 
hydroxide  with  and  without  a  known  quantity  of  the 
histone  (cf.  A.,  1925,  i,  1203).  H.  I.  Coombs. 

Parathyroid  glands  and  their  iodine  content. 
A.  M.  Hjort,  O.  M.  Gruhzit,  and  A.  G.  Flieger 
(J.  Lab.  Clin.  Med.,  1925,  10,  979— 984).— Para¬ 
thyroid  preparations  made  from  the  external  bovine 
glands  were  not  contaminated  with  thyroid  tissue. 
The  iodine  content  of  the  parathyroids  is  of  no 
greater  magnitude  than  that  of  the  ovaries,  pituitary, 
and  thymus.  The  iodine  found  in  these  glands 
probably  represents  its  normal  distribution  throughout 
the  body  tissues.  Chemical  Abstracts. 

Occurrence  of  iodine  in  the  human  and  animal 
organism.  E.  Maurer  and  S.  Diez  (Munch,  med. 
Woch.,  1926,  73,  17—20;  from  Chem.  Zentr.,  1926, 
I,  1827). — The  iodine  content  of  the  venous  blood  of 
women  is  increased  during  menstruation  from  9-2  to 
19-3  X  10"®%,  there  being  no  increase  in  pregnancy. 
In  blood  from  the  umbilical  vein,  a  slight  increase  to 
11-5x10'®%  was  observed.  The  embryo  thyroid 
gland  during  the  last  3  months  of  gestation  contains 
iodine.  The  colostrum  has  a  high  iodine  content 
during  the  first  day  after  birth,  but  then  falls  to 
normal.  E.  C.  Smith. 

Chemical  constitution  of  spermine.  III. 
Structure  and  synthesis.  H.  W.  Dudley,  0. 
Rosenheim,  and  W.  W.  Starlino  . — See  this  vol.,  1 128. 

Muscle  extractives.  XXV.  Absence  of 
(3-alanine  in  the  degradation  products  of  muscle 
proteins.  S.  Kaelansky  (Z.  physiol.  Chem.,  1926, 
158,  19 — 21). — Dog  muscle,  carefully  freed  from 
carnosine  by  extraction  with  water,  was  pressed,  and 
after  hydrolysis  and  esterification  the  ester  fractions, 
b.  p.  60 — 80°  and  SO — 100°,  were  examined  for  ethyl 
(3-aminopropionate.  No  odour  of  ethyl  acrylate  was 
observed  in  either  fraction  after  heating  (cf.  Abder- 
halden  and  Fodor,  A.,  1913,  i,  798),  nor  in  a 
“  |3-alanine  fraction  ”  of  the  copper  salts.  [3-Alanine 
is  therefore  absent  from  the  hydrolysate,  and  its 
presence  in  carnosine  degradation  products  is  possibly 
due  to  secondary  formation  from  asparagyl-  and  lysyl- 
liistidines.  C.  Hollins. 

|3-Hydroxybutyric  acid  content  of  muscle  and 
liver.  J.  Snapper  and  A.  Grunbaum  (Biochem.  Z., 
1926,  175,  366 — 370). — In  normal  muscle-tissue  and 
in  fresh  normal  liver,  the  authors  find  less  (3-hydroxy- 
butyric  acid  than  has  been  recorded  by  previous 
workers.  Livers  obtained  from  the  slaughter-house 
gave  higher  results,  in  agreement  with  those  of 
earlier  workers.  Marriott’s  observation  that  the 
ratio  (3-hydroxybutyric  acid  (as  acetone) /acetone + 
acetoacetic  acid+ (3-hydroxybutyric  acid,  is  lower  in 
blood  than  in  other  tissues  is  confirmed.  J.  Pryde. 

Existence  of  a  characteristic  level  of  nucleic 
phosphorus  in  tissues.  M.  Javillier  and  H. 
Allaire  (Bull.  Soc.  Chim.  biol.,  1926,  8,  924 — 933). — 
See  this  vol.,  969. 
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Leucopterin,  the  white  wing-pigment  of  the 
common  white  butterfly  (Pieris  brassicce  and 
P.  napi).  C.  Schope  and  H.  Wieland  (Ber.,  1926, 
59,  [jB],  2067—2072;  cf.  A.,  1925,  i,  1464).— Extrac¬ 
tion  of  tko  wings  with  0-5JV-amruonia  gives  an 
ammonium  salt  which  very  closely  resembles  ammon¬ 
ium  urate  in  most  of  its  reactions.  Analyses  of  the 


NH-CO 
DO  C-NH 


^O-NH 

>C(OH)-(HO)c<^;fi_co  a.) 


leucopterin  derived  therefrom  indicates  the  formula 
C5H503N4 ;  it  is  suggested  that  leucopterin  is  a  dipur¬ 
ine  derivative  (I).  The  sodium,  C10H9O6N8Na,2H2O, 
potassium,  silver,  and  barium  salts  are  described. 

H.  Wren. 


Pigments  of  butterflies'  wings.  II.  Occur¬ 
rence  of  the  pigment  of  Melanargia  galatea  in 
Dactylis  glomerata.  D.  L.  Thomson  (Biochem.  J., 
1926,  20,  1026 — 1027). — The  grass  Dactylis  glomerata 
contains  a  flavone  or  flavonol,  which  is  present  both 
free  and  in  glucosidic  combination  and  is  identical 
with  the  pigment  of  the  wings  of  the  butterfly 
Melanargia  galatea  (cf.  this  vol.,  424).  S.  S.  Zilva. 

Diamino-acids  of  the  shield  of  Clieledone 
imbricata.  W.  Kexl  (Ber.,  1926,  59,  [J5],  2012 — 
2013). — There  is  no  essential  difference  in  propor¬ 
tions  of  diamino-acids  in  the  shield  and  in  other 
horny  substances.  The  difference  in  physical  prop¬ 
erties  of  the  shield  from  those  of  other  keratins 
depends  probably  on  the  differing  proportions  of  the 
monoamino-acids  (cf.  Buchtala,  A.,  1911,  ii,  1009). 

H.  Wren. 


Effect  of  protein  concentration  on  the  chloride 
equilibrium  between  plasma  and  cerebrospinal 
fluid.  E.  Fremont-Smith  and  M.  E.  Dailey  (J. 
Pharmacol.,  1926,  27,  Proc.  255 — 256). — In  com¬ 
parison  with  plasma,  cerebrospinal  fluid  is  practically 
protein-free,  but  contains  chlorides  in  much  higher 
concentrations.  The  manner  in  which  the  high 
chloride  level  in  cerebrospinal  fluid  depends  on  the 
protein  content  of  plasma  is  discussed. 

Chemical  Abstracts. 

Application  of  the  Hench-Aldrich  urea  index  to 
the  cerebrospinal  fluid.  G.  S.  Graham  and  S.  H. 
MacCarty  (J.  Lab.  Clin.  Med.,  1925, 10,  548 — 551). — 
This  method  gives  a  rapid  and  fairly  accurate  deter¬ 
mination  of  urea  in  cerebrospinal  fluid.  The  normal 
urea  index  ranges  from  30  to  50. 

Chemical  Abstracts. 

Colloidal  gold  reaction  using  gold  prepared  by 
an  electrical  method.  P.  J.  Manheims  and  A. 
Bernhard  (J.  Lab.  Clin.  Med.,  1925,  11,  235— 
241). — The  method  of  preparation  of  colloidal  gold 
is  described.  Blood  in  cerebrospinal  fluid  will  pre¬ 
cipitate  colloidal  gold.  The  same  type  and  intensity 
of  reaction  is  obtained  by  this  gold  as  that  prepared 
chemically.  Chemical  Abstracts. 

Nitrogen  equilibrium  during  secretion  under 
normal  and  pathological  conditions  of  gland 
innervation.  D.  Alpern  and  L.  Lindenbaum 
(Biochem.  Z.,  1926,  176,  62— 72).— The  effect  of 


section  of  the  sympathetic  nerves  with  and  without 
injection  of  calcium  chloride  and  of  carbamide  on 
the  total  and  residual  nitrogen  of  salivary  secretion 
leads  to  the  conclusion  that  the  sympathetic  nerves 
regulate  the  nitrogen  equilibrium  of  the  secretions  of 
these  glands.  The  nitrogen  is  made  up  of  the  total 
nitrogen  of  the  mucin  arising  from  the  gland  and  the 
residual  nitrogen,  which  appears  to  be  almost  exclu¬ 
sively  due  to  carbamide  which  passes  into  the  secretion 
from  the  blood.  P.  W.  Clutterbhck. 

Gastric  secretion.  I.  Hydrochloric  acid  and 
chlorine  concentration  of  pure  gastric  juice.  II. 
Effect  of  strenuous  work  on  gastric  secretion. 
F.  Deehougne  (Deut.  Arch.  klin.  Med.,  1926,  150, 
70 — 77,  78 — 82 ;  from  Chem.  Zentr.,  1926, 1,  1831). — 
I.  The  hydrochloric  acid  concentration  of  gastric 
juice  shows  considerable  variation,  the  maximum 
being  0-6%.  The  absolute  amount  of  hydrochloric 
acid  is  constant,  not  altering  with  hyperacidity  or 
hypoacidity. 

II.  The  lowered  alkaline  reserve  following  muscular 
exercise  is  accompanied  by  an  increase  in  the  hydrogen- 
ion  concentration  of  the  gastric  juice,  which  can  be 
prevented  by  the  injection  of  atropine. 

E.  C.  Smith. 

Phosphorus  content  of  human  milk  and  cow’s 
milk.  E.  Lenstrup  (J.  Biol.  Chem.,  1926,  70,  193 — 
202). — Human  milk  contains,  on  the  average,  14-2  mg. 
of  total  phosphorus  per  100  c.c.,  composed  of  2-6  mg.  of 
acid-insoluble  (caseinogen)  phosphorus  and  11*6  mg.  of 
acid-soluble  phosphorus ;  cow’s  milk  has  95-4  mg.  of 
total  phosphorus  (17-1  mg.  of  acid-insoluble  and  78-3 
mg.  of  acid-soluble).  In  cows,  the  organic  phosphorus 
remains  constant  throughout  the  year,  whilst  the 
inorganic  phosphorus  falls  when  the  animals  are  at 
pasture.  C.  R.  Harington. 

Uric  acid  in  human  sweat.  K.  Yoit  (Arch.  exp. 
Path.  Pharm.,  1926,  116,  320 — 333). — Human  sweat 
contains  volatile  phenols  and,  perhaps,  other  sub¬ 
stances  which  give  a  blue  colour  with  tho  uric  acid 
reagent  of  Folin  and  Denis.  The  presence  of  a  trace 
of  uric  acid  was  indicated  by  the  method  of  Morris 
(A.,  1922,  ii,  328),  but  it  was  not  separable  by  the 
usual  methods.  R.  K.  Cannan. 

Cardiac  stimulant  excreted  by  the  kidneys. 
E.  K.  Frey  and  H.  Kraut  (Z.  physiol.  Chem.,  1926, 
157,  32 — 61). — Various  preparations  were  made  from 
urine;  0-5  mg.  of  the  most  active  had  an  effect  on 
the  heart  equal  to  that  of  5  c.c.  of  urine,  which  con¬ 
tains  75 — 100  mg.  of  dry  material.  The  substance 
was  also  detected  in  blood.  Most  of  the  products 
gave  the  tests  for  protein,  but  one  was  obtained 
which  did  not.  H.  I.  Coombs. 

Influence  of  injections  of  neutral,  acid,  and 
alkaline  salt  solutions  on  urine  secretion.  K. 
Misumi  (J.  Biochem.  [Japan],  1925,  5,  417 — 439). — , 
A  study  of  the  influence  of  injections  of  acid  aad 
alkaline  phosphate  solutions  on  the  rate  of  secretion 
of  urine.  The  blood  carbon  dioxide  increases  after 
the  injection  of  disodium  hydrogen  phosphate  and 
diminishes  after  that  of  sodium  dihydrogen  phos¬ 
phate,  tho  pn  value  remaining  constant.  An  injection 
of  sodium  hydrogen  carbonate  increases  the  carbon 
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dioxide'content  of  the  blood  plasma  much  more  than 
alkaline  phosphate  solution. 

Chemical  Abstracts. 

Influence  of  calcium  and  magnesium  chloride 
injections  on  urine  secretion.  K.  Misumi  (J. 
Biochem.  [Japan],  1925,  5, 441 — 448). — A  study  of  the 
secretory  activity  of  the  kidney.  The  urinary  reaction 
in  both  cases  is  alkaline.  Chemical  Abstracts. 

Comparative  analyses  of  faeces  of  laying  hens, 
with  and  without  a  calcium  carbonate  supple¬ 
ment  in  the  diet.  G.  D.  Buckner,  J.  H.  Martin, 
and  A.  M.  Peter  (Poultry  Sci.,  1925,  4,  165 — 170). — 
Hens  not  given  oyster  shells  consumed  the  larger 
amount  of  soil  and  inorganic  matter;  the  calcium 
content  of  their  feces  fell ;  carbonate  was  not  present, 
all  the  calcium  carbonate  being  used  for  egg-shell 
formation.  In  these  cases,  the  greater  part  of  the 
calcium  was  present  as  phosphate. 

Chemical  Abstracts. 

Behaviour  of  the  urinary  C  :  N  ratio  in  phenyl- 
hydrazine-anaemia.  T.  Kanamori  (Biochem.  Z., 
1926,  175,  330 — 334). — Anaemia  produced  in  dogs  by 
the  injection  of  phenylhydrazine  resulted  in  a  small 
increase  in  the  output  of  carbon  and  nitrogen  in  the 
urine,  but  any  tendency  of  the  C  :  1ST  ratio  to  increase 
was  slight,  and  no  definite  conclusions  are  reached. 

J.  Pryde. 

Glycolytic  power  of  animal  organs  in 
carcinoma.  Z.  Dische  and  D.  Laszlo  (Biochem. 
Z.,  1926,  175,  412 — 448). — The  non-carcinomatous 
livers  of  mice  with  an  active  carcinoma  in  another 
part  ( e.g .,  in  the  pelvic  muscles)  show  a  marked 
increase  in  glycolytic  power  over  normals,  both  as 
regards  their  own  glycogen  and  added  dextrose.  The 
kidney,  which  in  normal  animals  shovrs  a  much 
higher  glycolytic  power  than  the  liver,  gives  a  slight 
increase  in  the  carcinomatous  animals.  It  is  sug¬ 
gested  that  the  increased  glycolysis  is  due  to  the 
liberation  of  specific  substances  from  the  carcinoma 
into  the  blood-stream.  J.  Pryde. 

Malignant  tumours.  III.  SH-SS  content.  It. 

Bierich  and  K.  ICalle  (Z.  physiol.  Chem.,  1926, 
158,  1 — 6). — The  ratio  of  reduced  (SH)  to  oxidised 
(SS)  glutathione  in  normal  tissue  and  in  the  tissue  of 
benignant  tumours  is  less  than  1 ;  in  malignant 
tumours,  the  ratio  is  greater  than  1,  and  the  actual 
SH  value  varies  considerably.  The  SH  and  SS 
values  are  determined  by  the  methods  of  Tunnicliffe 
(A.,  1925,  i,  752)  and  Walker  (this  vol.,  194). 

C.  Hollins. 

Calcium  of  the  blood.  VIII.  Calcium  content 
of  the  blood  in  diabetes  mellitus.  E.  Kylin 
(Zentr.  inn.  Med.,  1926,  47,  79 — 80;  from  Chem. 
Zentr,,  1926,  I,  1834;  cf.  Acta  Med.  Skand.,  61, 
345). — The  blood  calcium  is  increased  in  cases  of 
diabetes  with  normal  blood  pressure,  with  lowered 
K :  Ca  ratio.  With  high  blood  pressure,  the  calcium 
is  increased  only  in  exceptional  cases,  the  K  :  Ca 
ratio  being  high.  E.  C.  Smith. 

Production  of  conjugated  glycuronic  acids  in 
depancreatised  dogs.  A.  J.  Quick  (J.  Biol.  Chem., 
1926,  70,  59 — 69). — Administration  of  benzoic  acid 
or  of  borneol  to  depancreatised  dogs  is  followed  by 


as  much  excretion  of  conjugated  glycuronic  acid  as 
in  normal  animals;  the  dextrose  of  the  urine,  how¬ 
ever,  falls  by  an  amount  corresponding  with  the 
glycuronic  acid  formed,  which  indicates  that  the 
dextrose  and  the  glycuronic  acid  are  derived  from  a 
common  (protein  ?)  source.  C.  R.  Harington. 

Blood  sugar.  II.  Free  and  protein  sugar  in 
plasma  and  corpuscles  of  normal  and  diabetic 
individuals.  Mechanism  of  insulin  hypogly- 
csemia.  B.  Glassmann  (Z.  physiol.  Chem.,  1926, 
158,  113 — 138). — Using  the  micro-method  previously 
described  (this  vol.,  192),  it  is  found  that  in  normal 
individuals  after  a  meal  the  average  total  sugar 
{i.e.,  the  sum  of  the  “  free  ”  and  the  “  protein  ” 
sugar)  content  of  whole  blood  is  0-76%.  The  average 
for  eight  diabetics  is  0-94%.  The  blood-corpuscles 
of  both  normals  and  diabetics  contain  no  “  free  ” 
sugar,  but  from  0-3  to  0-5%  of  “  protein  ”  sugar, 
chemically  bound  to  the  haemoglobin.  The  “  free  ” 
sugar  of  the  plasma  in  normals  is  from  0-12  to  0-18%, 
in  diabetics  from  0-2  to  0-7%.  Insulin  causes  an 
increase  of  the  “  protein  ”  sugar  at  the  expense  of 
the  “  free  ”  sugar.  The  bearing  of  these  results  on 
insulin  hypoglycsemia  is  discussed.  H.  D.  Kay. 

Blood  changes  in  convulsions,  especially  in 
epilepsy.  O.  Wuth  (Bull.  Johns  Hopkins  Hosp., 
1926,  38,  389 — 408). — Non-protein  nitrogen,  uric 
acid,  creatinine,  and  serum-protein  exhibit  a  non- 
uniform  increase  during  or  shortly  after  convulsions. 
These  changes  are  typical  of  all  physical  exertion. 

Chemical  Abstracts. 

Carbohydrate  metabolism  in  experimental 
ileus.  H.  Lange  and  H.  Specht  (Arch.  exp.  Path. 
Pharm.,  1926,  117,  87 — 91). — In  rabbits  a  rise  in 
blood-sugar  up  to  0-5%  and  a  rapid  decrease  in 
liver  glycogen  occurred.  C.  Rimington. 

Formation  of  sulphur  in  discharges.  M. 
Loeper,  J.  Decourt,  and  J.  Tonnet  (Compt.  rend. 
Soc.  Biol.,  1925,  93,  1350;  from  Chem.  Zentr.,  1926, 
I,  1836). — There  is  a  parallelism  between  the  sulphur 
and  amino-acids  formed  in  inflammatory  and  serous 
exudates.  E.  C.  Smith. 

Formation  of  amino-acids  in  discharges.  M. 
Loeper,  J.  Decourt,  and  A.  Lesure  (Compt.  rend. 
Soc.  Biol.,  1925,  93,  1348 — 1349;  from  Chem.  Zentr., 
1926,  I,  1837). — Amino-acids  in  pleural  discharges 
are  formed  by  proteolytic  processes  in  the  exudate, 
arising  in  sepsis  from  the  action  of  bacterial  and 
leucocytic  enzymes,  in  aseptic  cases  from  tho  enzymes 
of  the  leucocytes  and  of  the  exudate  itself. 

E.  C.  Smith. 

Congenital  porphyrinuria.  L.  Mackey  and 
A.  E.  Garrod  (Quart.  J.  Med.,  1926,  19,  357 — 374). — 
The  pigment  most  abundantly  present  in  the  urine 
was  uroporphyrin,  and  in  the  feces  coproporphyrin 
(stercoporphyrin).  The  pigment  in  the  teeth  gave  a 
pink  fluorescence  with  hydrochloric  acid,  but  no 
absorption  bands.  Chemical  Abstracts. 

Behaviour  of  bile  acids  in  blood  and  urine 
during  pregnancy.  Methods  of  detection  and 
determination  of  bile.  H.  Kleesattel  (Arch. 
Gyn.,  1925,  123,  638—645 ;  from  Chem.  Zentr.,  1926, 
I,  1836).  E.  C.  Smith. 
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Thiocyanates  and  cellular  respiration.  N. 
Tarugi  (Annali  Chiin.  Appl.,  1926,  16,  281—293 ; 
cf.  this  vol.,  190). — When  a  solution  of  a  ferric  salt 
is  treated  with  potassium  thiocyanate,  the  acidity 
increases,  owing  to  the  formation  of  a  ferrous  salt; 
if  the  red  ether-soluble  complex  is  treated  with 
potassium  oxalate,  it  is  decolorised,  and  ferrous 
oxalate  separates  on  adding  ammonia.  The  resulting 
solution  gives  no  colour  on  acidification,  but  if  ferric 
chloride  is  then  added,  an  intensely  red  solution  is 
obtained  of  a  substance  not  extracted  by  ether.  It 
is  suggested  that  a  perthiocyanate  is  formed. 

It  is  found  that  small  quantities  of  thiocyanic  acid 
have  no  effect  on  the  oxidation  of  oxalic  acid  by 
excess  of  iodic  acid,  but  retard  oxidation  when  oxalic 
acid  is  in  excess.  E.  W.  Wignall. 

Oxidation  of  phenols  by  tissues  and  the 
significance  of  surfaces  for  biological  oxidation. 
H.  Handovsky  (Biochem.  J.,  1926,  20,  1114 — 
1124). — The  effect  observed  by  Szent-Gyorgyi  (A., 
1925,  i,  93,  708,  709)  is  due  to  a  displacement  of 
lactic  acid  from  the  surface  of  the  glass-powder 
present  in  his  muscle  preparations  by  p-phenylene- 
diamine,  thus  enabling  the  acid  to  be  oxidised.  It 
is,  therefore,  not  due  to  the  activation  of  the  oxid¬ 
ation  of  lactic  acid  by  muscle  by  the  presence  in  the 
system  of  the  ice-water  extract  of  the  muscle  and 
p-phenylenediamine.  p-Phenylenediamine  is  oxid¬ 
ised  by  washed  muscle  and  by  charcoal,  but  not  by 
coagulated  muscle.  Heating  washed  muscle  at  60° 
for  1  hr.  diminishes  the  activity;  heating  at  80° 
entirely  destroys  it.  The  oxidation  of  this  com¬ 
pound  is  therefore  a  surface  catalysis.  The  oxid¬ 
ation  of  quinol  and  pyrocatechol,  on  the  other  hand, 
is  not  accelerated  by  surfaces  such  as  charcoal. 
p-Phenylenediamine  accelerates  aerobically  and  an¬ 
aerobically  the  oxidation  of  reduced  glutathione. 
Htcmoglobin  and  methaemoglobin  catalyse  the  oxygen 
uptake  of  washed  muscle,  but  do  not  affect  lactic 
acid  oxidation.  S.  S.  Zilva. 

Biological  value  of  the  carbon  of  different 
proteins.  0.  Kauffmann-Cosla  and  J.  Roche 
(Bull.  Soc.  Chim.  biol.,  1926,  8,  942 — 957). — Dogs 
were  fed  on  a  ration  deficient  in  nitrogen  and  supple¬ 
mented  with  the  protein  to  be  studied.  When 
caseinogen  was  added,  the  urinary  nitrogen,  carbon, 
and  calcium  were  increased.  With  egg-white  the 
increase  was  greater,  but  with  wheat-albumin 
it  was  absent.  From  the  C  :  N  ratio  and  the  ratio 
of  protein  carbon  intake  to  urinary  carbon  it  was 
concluded  that  the  nutritive  value  of  these  proteins 
was  in  the  descending  order — wheat-albumin,  casein¬ 
ogen,  egg-white.  R.  KL.  Cannan. 

Intestinal  chemistry.  IV.  Method  for  study 
of  food  utilisation.  V.  Carbohydrates  and 
absorption  of  calcium  and  phosphorus.  VI. 
Investigation  of  absorption  in  different  parts  of 
the  intestinal  tract.  VII.  Absorption  of  calcium 
and  phosphorus  in  small  and  large  intestines. 
O.  Bergeim  (J.  Biol.  Chem.,  1926,  70,  29—33,  35— 
45,  47—50  ,  51— 58).— IV.  See.  A,  1925,  i,  99. 

V.  Application  of  the  author’s  method  ( loc .  cit.) 
shows  that,  in  rats  on  a  diet  lacking  vitamin-D, 
the  degree  of  absorption  of  calcium  and  phosphorus 


is  not  affected  by  addition  to  the  diet  of  starch, 
dextrose,  laevulose,  and  maltose  in  amounts  of  less 
than  50%  of  the  diet  and  is  only  slightly  increased 
by  these  large  amounts ;  addition  of  dextrin  in  large 
amount  causes  a  definite  increase  in  absorption  of 
calcium,  but  a  much  greater  effect  is  obtained  by 
addition  of  lactose  in  amounts  of  25%  of  the  diet 
and  upwards.  This  is  ascribed  to  the  favourable 
effect  on  calcium  absorption  exerted  by  the  acid 
reaction  of  the  intestinal  contents  which  is  known 
to  result  from  ingestion  of  lactose.  Addition  of 
lactose  to  the  basal  diet  was  not  sufficient  to  protect 
against  rickets  in  the  absence  of  vitamin-D. 

VI.  Extended  application  of  the  author’s  method 
to  examination  of  contents  of  different  parts  of  the 
intestine  is  discussed. 

VII.  Post-mortem  examination  of  the  contents  of 

the  intestines  of  normal  and  rachitic  rats  oh  standard 
diets  shows  that  both  normal  and  rachitic  animals 
absorb  calcium  from  and  excrete  phosphorus  into 
the  small  intestine ;  whereas,  however,  the  normal 
rat  absorbs  calcium  and  phosphorus  from  the  large 
intestine,  the  rachitic  rat  excretes  calcium  into  this 
region  and  fails  to  absorb  phosphorus  therefrom. 
It  would  seem,  therefore,  that,  in  rickets,  the  failure 
is  not  in  the  absorption  of  calcium,  but  in  its 
deposition ;  it  is  suggested  that  this  failure  is  due 
to  the  low  concentration  of  phosphates  in  the  blood, 
to  maintain  which  at  the  normal  level  may  be  the 
function  of  vitamin-D.  C.  R.  Harington. 

Carbohydrate  metabolism.  I.  Importance 
of  phosphate  in  carbohydrate  metabolism.  I. 
Abelin  (Biochem.  Z.,  1926,  175,  274 — -292). — On 
administering  carbohydrate  together  with  disodium 
hydrogen  phosphate  to  rats,  a  lower  R.Q.  is  observed 
than  when  the  same  amount  of  sugar  is  given  alone, 
on  the  average  0-8 — 085  instead  of  0-9 — 1-0.  The 
increased  production  of  carbon  dioxide  which  nor¬ 
mally  accompanies  utilisation  of  carbohydrate  is 
lessened  by  the  simultaneous  administration  of 
phosphate.  Hyperglycsemia  and  insulin  hypogly- 
csemia  are  both  affected  by  phosphates  and  other 
salts.  By  the  simultaneous  (or  successive)  admini¬ 
stration  of  rice,  sucrose,  dextrose,  or  dihydroxyacetone 
as  carbohydrate  source,  and  disodium  hydrogen 
phosphate,  glycogenosis  in  the  liver  is  markedly 
inhibited,  whilst  the  muscle  glycogen  is  not  definitely 
influenced.  On  the  other  hand,  the  formation  of 
glycogen  in  the  liver  is  not  affected  by  laevulose 
and  phosphate — both  laivulose  alone  and  laevulosc-f- 
phosphate  considerably  increase  liver  glycogen. 
Sodium  dihydrogen  phosphate  gives  results  similar 
to  those  obtained  with  the  disodium  salt.  A  similar 
lowering  of  the  R.Q.  and  of  the  carbon  dioxide  pro¬ 
duction  occurs  after  ingestion  of  protein  (raw  flesh) 
and  phosphate.  It  is  concluded  that  the  presence 
or  otherwise  of  phosphates  and  certain  other  inorganic 
salts  may  produce  great  modifications  in  the  course 
of  carbohydrate  metabolism.  J.  Pryde. 

Sugar  in  the  organism.  I.  Breakdown  of 
sugar  under  the  action  of  dilute  alkalis.  F. 
Fischler  (Z.  physiol.  Chem.,  1926,  157,  1 — 31). — 
By  the  action  of  dilute  alkali  on  dextrose  solu¬ 
tions  a  substance  is  formed  which  gives  an  iodoform 
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reaction.  Dilute  acids  do  not  produce  this  substance. 
The  best  results  were  obtained  by  the  use  of  a  solu¬ 
tion  containing  6%  of  crystallised  sodium  sulphite 
and  O' 04 AT-  or  0’02M-sodium  carbonate.  On  distill¬ 
ation,  under  carefully  defined  conditions,  of  this 
solution  mixed  with  a  dextrose  solution,  methyl- 
glyoxal  was  proved  to  be  present  in  the  distillate 
by  means  of  its  osazone — the  yield  of  methylglyoxal 
being  estimated  to  be  about  7-5%.  Dextrose, 
galactose,  maltose,  and  lactose  all  give  rise  to  the 
substance  giving  the  iodoform  reaction,  but  sucrose, 
dulcitol,  mannitol,  and  sorbitol  do  not.  This  is 
probably  due  to  their  having  no  aldehydic  group. 

H.  I.  Coombs. 

Carbohydrate  metabolism.  IX.  Influence  of 
insulin  and  muscle-tissue  on  dextrose  in  vitro. 
C.  Lundsgaard  and  S.  A.  Holboll.  X.  Occur¬ 
rence  of  insulin  complement  in  muscles  of  warm- 
and  cold-blooded  animals.  XI.  Occurrence  of 
“new  glucose  "  in  fermentation  of  ap  -glucose. 
XII.  Properties  of  insulin  complement.  C. 
Lundsgaard,  S.  A.  Holboll,  and  A.  Gottschalk 
(J.  Biol.  Chem.,  1926,  70,  71—77,  79— S2,  83—87, 
89—95;  cf.  A.,  1925,  i,  1494;  this  vol.,  861).— 

IX.  For  the  production  of  “  new  glucose  ”  from 
ordinary  dextrose  the  action  of  the  insulin  and  that 
of  the  muscle-tissue  must  be  simultaneous ;  the 
substance  in  muscle-tissue  which  takes  part  in  this 
reaction  is  designated  insulin  complement. 

X.  Insulin  complement  has  been  demonstrated  in 
the  muscles  of  the  rat  and  rabbit,  and  in  those  of 
the  frog,  the  cod,  and  the  lobster ;  in  the  case  of  the 
cold-blooded  animals,  the  insulin  complement  was 
active  at  20°. 

XI.  No  evidence  could  be  obtained  of  the  form¬ 
ation  of  “  new  glucose  ”  during  fermentation  of 
dextrose  by  yeast ;  the  latter  process  must  therefore 
be  regarded  as  of  a  nature  different  from  the  cata¬ 
bolism  of  dextrose  in  the  animal  body. 

XII.  Insulin  complement  could  not  be  detected 
in  the  expressed  juice  of  muscle;  it  could  not  be 
removed  from  muscle  by  washing  with  water  and 
it  was  destroyed  by  brief  heating  at  70° ;  it  cannot, 
therefore,  be  identical  with  the  muscle  co-enzyme 
of  Meyerhof  (A.,  1918,  i,  242,  464). 

C.  R.  Harington. 

Physiology  of  plain  muscle.  V.  Influence 
of  caffeine  on  lactic  acid  formation.  C.  L. 
Evans  (Biochem.  J.,  1926,  20,  893 — 901). — In  the 
presence  of  caSeine  in  concentrations  from  0'002  to 
0-4%,  the  rate  of  lactic  acid  formation  in  plain 
muscle  under  anaerobic  conditions  is  diminished. 
This  diminution  is  also  observed  in  phosphate  solu¬ 
tions  of  pn  4-5  and  9-0.  This  effect  is  merely  a 
delay,  and  is  not  due  to  the  early  death  of  the  muscle, 
since  the  lactic  acid  maximum  is  reached  ultimately. 
The  oxidative  recovery  process  is  not  affected  by 
caffeine,  nor  is  the  oxygen  usage  of  the  fresh  tissue 
altered.  The  effect  of  arsenates  in  accelerating  lactic 
acid  formation  is  reduced  by  the  presence  of  caffeine. 

S.  S.  ZlLVA. 

Fate  of  amino-acids  injected  into  the  blood. 
H.  Schlossmann  (Arch.  exp.  Path.  Pharm.,  1926, 
117,  132 — 136). — intravenously  introduced  amino- 


acids  disappear  very  rapidly,  except  for  a  small 
quantity,  from  the  blood-stream.  Extirpation  of 
the  kidneys  does  not  affect  the  process,  but  exclusion 
of  the  liver  from  the  circulation  renders  the  disappear¬ 
ance  less  rapid.  C.  Rimington. 

Catabolism  of  amino-acids.  I.  Fate  of 
y-aminobutyric  and  S-aminovaleric  acids  in  the 
phloridzinised  dog.  R.  C.  Corley  (J.  Biol.  Chem., 
1926,  70,  99 — 108). — Administration  to  phloridzin¬ 
ised  dogs  of  y-aminobutyric  acid  leads  to  excretion 
of  extra  dextrose  equivalent  to  three  carbon  atoms 
of  the  amino-acid ;  after  feeding  S-aminovaleric  acid, 
on  the  other  hand,  small  amounts  only  of  extra 
dextrose  are  excreted.  Since  all  other  possible 
degradation  products  are  known  to  give  rise  to 
extra  dextrose  under  these  conditions,  the  latter 
acid  must  be  oxidised  through  the  stage  of  (3-amino- 
propionic  acid  or  of  glutaric  acid;  y-aminobutyric 
acid  is  probably  oxidised  through  the  stage  of  succinic 
acid  which  gives  rise  to  extra  dextrose. 

C.  R.  Harington. 

Intermediary  metabolism  of  histidine.  I.  S. 
Edlbacher  (Z.  physiol.  Chem.,  1926,  157,  106 — 
114). — In  the  liver,  an  enzymic  cleavage  of  histidine 
takes  place,  giving  rise  to  ammonia,  but  no  carb¬ 
amide.  The  optimum  reaction  for  the  activity  of 
the  enzyme  is  at  -pu  9-0.  The  enzyme  is  still  active 
at  5-0,  but  not  at  pa  2-0.  It  is  stable  at  50°, 
but  its  activity  is  diminished  by  heating  for  10  min. 
at  70°  and  destroyed  by  heating  for  a  similar  period 
at  90°.  In  several  animals  which  were  investigated, 
the  enzyme  was  present  only  in  the  liver.  The 
maximum  yield  of  ammonia  from  the  histidine  was 
58 — 62%  and  the  author  suggests  that  two  of  the 
three  atoms  of  nitrogen  of  each  molecule  are  eliminated 
in  the  form  of  ammonia.  H.  I.  Coombs. 

Methylation.  N.  J.  Novello,  B.  Harrow,  and 
C.  P.  Sh erwin  (J.  Pharm.  Exp.  Ther.,  1926,  27, 
Proc.,  242 — 243). — Glyoxaline  was  largely  destroyed 
in  the  body,  but  was  not  detoxicated  by  methylation ; 
it  yielded  ammonia,  some  carbamide,  and  a  consider¬ 
able  amount  of  uric  acid  and  allantoin.  Pyridine 
was  qualitatively,  but  not  quantitatively,  methyl¬ 
ated  in  the  organism  of  the  dog.  Piperidine  was 
extremely  toxic,  but  was  partly  excreted  as  an 
ethereal  sulphate.  Quinoline  yielded  a  pyridine 
derivative.  2-Methylquinoline  yielded  some  acet- 
amidobenzoic  acid.  Glyoxalinepyruvic  acid  can  to 
some  extent  replace  histidine  in  the  diet ;  glyoxaline- 
lactic  and  -acrylic  acids  are  less  efficient. 

Chemical  Abstracts. 

Is  the  degradation  of  uric  acid  by  man  an 
established  fact  ?  S.  J.  Przylecki  (Bull.  Soc. 
Chim.  biol.,  1926,  8,  804 — 811). — Uricase  is  absent 
from  the  tissues  of  man  and  numerous  vertebrates 
and  invertebrates.  The  administration  of  uric  acid 
and  purines  to  man  docs  not  increase  the  amount  of 
excreted  allantoin,  and  allantoin  is  excreted  quantit¬ 
atively  when  administered.  Hence  uric  acid  is 
regarded  as  the  end-product  of  purine  metabolism 
in  man.  H.  J.  Channon. 

Effect  of  lack  of  inorganic  salts  on  man.  F. 
Thielmann  (Arch.  exp.  Path.  Pharm.,  1926,  116, 
261—271). — Determinations  were  made  of  the  sodium, 
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potassium,  calcium,  phosphorus,  and  chlorine  in  the 
urine  and  faeces  during  a  period  of  11  days  on  a  diet 
containing  insignificant  quantities  of  inorganic  salts. 
The  sodium,  potassium,  and  chlorine  excretion  fell 
in  4  days  to  a  low  level,  which  was  thereafter  main¬ 
tained.  Over  the  whole  period  there  was  a  loss  of 
7-95  g.  of  chlorine,  3-2  g.  of  sodium,  and  4-2  g.  of 
potassium  from  the  body.  The  excretion  of  calcium 
and  phosphorus  was  less  regular,  but  a  total  negative 
calcium  balance  was  disclosed.  There  was  no 
evidence  of  acidosis  or  increased  protein  catabolism. 
The  effect  on  the  chief  constituents  of  the  serum 
was  followed.  R.  K.  C annan. 

Calcium  ionisation  in  physiological  solutions. 
L.  Jendrassik  and  E.  Moser  (Biochem.  Z.,  1926, 
175,  461 — 470). — The  electrical  conductivity  of  solu¬ 
tions  containing  calcium  chloride  and  sodium  hydrogen 
carbonate  shows  a  gradual  diminution.  After  24  hrs., 
the  decrease  is  usually  less  than  that  calculated  from 
the  formula  of  Rona  and  Takahashi  on  the  basis  of  a 
precipitation  of  calcium  carbonate.  The  action  of  a 
Tyrode  solution,  which  had  been  kept  for  24  hrs., 
on  the  rabbit’s  intestine  is  such  as  would  be  expected 
had  its  calcium  content  diminished.  It  is  concluded 
that  in  physiological  solutions  containing  hydrogen 
carbonate  and  calcium  the  calcium-ion  concentration 
diminishes  slowly  whether  or  not  a  solid  phase  (calcium 
carbonate)  is  being  formed.  J.  Pryde. 

Effect  of  lipins  in  interchanges  between  cells 
and  the  environment.  D.  T.  MacDougal  (Carnegie 
Inst.  Wash.  Yearbook,  1922,  21). — Evidence  on  the 
occurrence  of  lipins  and  phosphatides  in  cells  indicates 
that  the  external  layer  of  protoplasm  is  essentially  a 
deposit  of  these  fatty  substances. 

Chemical  Abstracts. 

Alkalosis  produced  by  ingesting  urea.  E.  F. 
Adolrh  (Amer.  J.  Physiol.,  1925,  72,  185—186).— 
When  urea,  ammonium  hydrogen  carbonate,  or 
ammonium  citrate  is  ingested  by  man,  the  alkalinity 
of  the  blood  increases,  probably  owing  to  the  formation 
of  ammonia.  A.  A.  Eldridge. 

Influence  of  glutathione  on  the  oxidation  of 
fats  and  fatty  acids.  E.  N.  Allott  (Biochem.  J., 
1926,  20,  957 — 964). — In  studying  the  influence  of 
glutathione  on  the  oxidation  of  linseed  oil  and  of 
linolenic  acid,  it  was  found  that  the  reaction  depended 
mainly  on  two  variables,  viz.,  the  condition  of  the 
oil  or  fatty  acid  and  the  iron  content  of  the  system. 
The  results  obtained  by  Hopkins  (A.,  1925,  i,  1499) 
in  this  connexion  are  therefore  not  always  repro¬ 
ducible.  The  behaviour  of  the  fatty  acid  was  found 
to  be  much  more  like  that  of  the  glyceride.  Some 
samples  of  oil  were  less  “  active  ”  than  others,  but 
the  “  activity  ”  increased  on  storage,  and  could  also 
be  enhanced  by  aerating  the  oil.  Linolenic  acid  and 
some  samples  of  linseed  oil  took  up  oxygen  in  aqueous 
suspension  without  the  addition  of  glutathione.  The 
“  double  uptake  ”  observed  by  Hopkins  with  fatty 
acids  at  pa.  7-5  appears  to  depend  mainly  on  the 
lack  of  spontaneous  activity  of  the  fatty  acid  and 
on  the  iron  content  of  the  system.  S.  S.  Zilva. 

Biological  significance  of  cis-frans-isomerism. 
E.  A.  Cooper  and  S.  H.  Edgar  (Biochem.  J.,  1926, 
20,  1060 — 1070). — The  dibasic  unsaturated  trails- 


acids  are  superior  to  the  cis-isomerides  in  bactericidal 
action,  although  they  are  weaker  acids.  The  trans- 
compounds  precipitate  proteins  and  inhibit  enzymes 
more  readily  than  the  cis-isomerides.  The  latter 
are,  however,  absorbed  by  protein  in  larger  amounts. 
The  uptake  of  the  two  isomerides  by  protein  is 
probably  an  adsorption  process,  since  there  is  no 
evidence  of  chemical  interaction  with  protein  or 
amino-acid.  Fumaric  acid,  which  is  a  weaker 
poison  than  maleic  acid  to  the  higher  animals,  is  a 
better  disinfectant  than  its  cis-isomeride. 

S.  S.  Zilva. 

Narcosis.  Partition  coefficients  of  hypnotics 
between  water  and  organic  solvents,  particularly 
those  possessing  double  linkings.  L.  Velluz 
(Bull.  Soc.  Chim.  biol.,  1926, 8,  751 — 764). — The  distri¬ 
bution  of  a  number  of  sulphones,  malonylcarbamides, 
and  hydantoins  between  water  and  hydrocarbons,  fats, 
fatty  substances  plus  lanolin,  fatty  acids,  and  essential 
oils  has  been  studied.  For  fats,  the  partition  coef¬ 
ficient  increases  with  the  degree  of  unsaturation  of 
the  fat.  Only  sulphonal,  trional,  and  gardenal  give 
a  coefficient  with  hydrocarbons.  In  general,  it  is 
the  presence  of  the  hydroxyl  and  carboxyl  groups 
and  of  double  linkings  in  lipins  which  influences  the 
solubility  of  hypnotics  in  these  substances.  The 
addition  of  cholesterol  and  its  esters  affects  the 
partition  only  in  so  far  as  it  modifies  the  degree  of 
unsaturation  of  the  lipin.  H.  J.  Channon. 

Blood  fibrin  and  lsevulose  tolerance  in  acute 
and  chronic  carbon  tetrachloride  intoxication. 
P.  D.  Lamson  and  R.  Wing  (J.  Pharm.  Exp.  Ther., 
1926,  28,  399 — 408). — Approximately  0-25  c.c.  of 
carbon  tetrachloride,  given  orally,  per  kg.  body -weight 
for  dogs  is  necessary  to  produce  a  fall  in  blood  fibrin. 
Maximum  oral  doses  of  alcohol  alone  do  not  produce 
changes  in  blood  fibrin,  nor  does  simultaneous 
administration  of  alcohol  and  carbon  tetrachloride 
reduce  the  threshold  dose  of  the  latter.  A  single  dose 
of  carbon  tetrachloride  causes  derangement  of  liver 
function,  e.g.,  increase  of  bile  pigments  in  blood, 
reduced  tolerance  to  lsevulose,  drop  in  blood  fibrin, 
and  disturbance  of  the  phenoltetrachlorophthalein 
liver  function  test.  However,  dogs  chronically 
poisoned  with  large  doses  for  long  periods,  although 
showing  great  pathological  changes  in  the  liver,  give 
normal  values  for  all  the  above  liver  function  tests. 

H.  I.  Coombs. 

Blood  cholesterol  during  ether  anaesthesia. 
A.  Mahler  (J.  Biol.  Chem.,  1926,  69,  653—659).— 
During  ether  anaesthesia,  the  cholesterol  content  of 
the  blood  shows  an  increase  which  runs  parallel  with 
an  increase  in  the  content  of  dextrose ;  both  increases 
are  prevented  if  insulin  be  administered  previous  to 
the  anaesthesia.  C.  R.  Harington. 

Relation  of  phosphate  metabolism  to  anaes¬ 
thesia.  A.  Bolliger  (J.  Biol.  Chem.,  1926,  69, 
721 — 731). — Provided  that  the  condition  be  not 
complicated  by  asphyxia  or  the  occurrence  of  exces¬ 
sive  muscular  activity,  anaesthesia,  whether  caused 
by  ether,  chloroform,  or  ethylene,  is  accompanied  by 
a  diminution  in  the  inorganic  phosphorus  of  the 
blood ;  this  is  further  observed  during  recovery  from 
anaesthesia,  at  which  time  also  the  urinary  excretion 
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of  phosphorus  is  very  low.  In  depancreatised 
animals,  no  change  in  the  phosphorus  of  the  blood 
is  observed  during  anaesthesia.  C.  R.  Harington. 

Effects  of  acetaldehyde,  ether  peroxide,  ethyl 
mercaptan,  ethyl  sulphide,  and  dimethyl,  methyl 
ethyl,  and  diethyl  ketones  when  added  to 
anaesthetic  ether.  W.  Bourne  (J.  Pharm.  Exp. 
Ther.,  1926,  28,  409 — 432).— The  effects  of  certain 
chemicals  (which  might  be  present  as  impurities  in 
ether)  during  and  after  prolonged  anaesthesia  were 
studied.  0-5%  of  acetaldehyde  does  not  produce 
any  significant  changes,  but  1%  causes  marked 
respiratory  embarrassment  and  consequent  effects 
on  blood  pressure.  The  animals  recover  well.  0-5% 
of  ether  peroxide  causes  a  decided  lowering  of  the 
blood  pressure  and  pronounced  respiratory  disturb¬ 
ance,  but  0-3%,  even  after  prolonged  administration, 
does  not  noticeably  affect  the  animal.  1%  of  ethyl 
mercaptan,  although  having  a  very  objectionable 
odour,  does  not  cause  any  noticeable  effect,  nor  do 
diethyl,  methyl  ethyl,  or  dimethyl  ketones  in  con¬ 
centrations  up  to  5%.  1%  of  ethyl  sulphide  causes 

an  extremely  severe  gastro- enteritis,  but  with  0-3% 
no  such  effect  is  caused  and  the  blood  pressure  and 
respiration  are  not  altered.  H.  I.  Coombs. 

Toxicological  properties  of  certain  thiocarb- 
amine  compounds.  J.  V.  Shpniewski  (J.  Pharm. 
Exp.  Ther.,  1926,  28,  317 — 323). — The  toxicity  of 
dithiopiperazine,  thiohippuric  acid,  and  ethyl  thio- 
hippurate  appears  to  be  proportional  to  the  quantity 
of  sulphur  in  their  molecules.  They  cause  a  depres¬ 
sion  of  the  central  nervous  system,  which  leads  very 
often  to  paralysis  of  the  respiration,  which  is  the 
cause  of  death  of  warm-blooded  animals.  The  toxic 
dose  of  dithiopiperazine  decreases  the  blood-sugar  of 
animals,  which  seems  to  depend  on  the  general 
depression  of  the  animal.  The  injection  of  a  small 
dose  of  dithiopiperazine  or  thiohippuric  acid  causes 
a  slight  increase  of  the  blood  pressure.  Toxic  doses 
of  these  compounds  decrease  the  blood  pressure  and 
depress  the  respiration.  H.  1.  Coombs. 

Transformation  of  ergotinine  into  ergotoxine 
in  lactic  acid  solution.  R.  Hamet  (Bull.  Soc.  Chim. 
biol.,  1926,  8,  765 — 769). — By  physiological  tests, 
it  is  shown  that  ergotinine  in  cold  dilute  lactic  acid 
solution  increases  in  pharmacological  activity  due  to 
the  production  of  ergotoxine.  H.  J.  Channon. 

Contributions  of  the  individual  principles  of 
Digitalis  to  the  action  of  the  complete  drug. 
E.  De  Giacomi  (Arch.  oxp.  Path.  Pharm.,  1926,  117, 
69 — 86). — The  essential  difference  between  digitoxin 
and  digitalis-leaf  extracts  is  that  the  cardio-inhibitory 
action  of  the  latter  is  reversible,  whilst  that  of  the 
former  is  not.  Of  the  six  substances  isolated  from 
the  leaf  extracts,  digitoxin  is  the  most  active,  gitalin- 
genin  and  bigitalingenin  the  least  so,  but  the  action 
of  the  last  is  four  to  six  times  as  rapid,  and  is 
entirely  removed  by  washing  the  heart  with  Ringer 
solution,  the  preponderance  of  the  genin  substances 
in  the  crude  leaf -extracts  giving  these  also  the  char¬ 
acter  of  reversibility.  The  glucosides  are  more 
poisonous  and  slower  in  action  than  the  genins. 

C.  Rimxngton. 


Effects  of  quaternary  ammonium  compounds 
on  the  autonomic  nervous  system.  R.  Hunt 
(J.  Pharm.  Exp.  Ther.,  1926,  28,  367— 388).— The 
toxicity  of  the  tetra-alkylammonium  compounds 
decreased  from  methyl  to  ethyl  and  then  increased, 
the  ?i-butyl  compound  being  three  times  as  toxic  as 
the  methyl  compound.  The  toxicity  of  the  mixed 
alkyl  compounds  was  determined  by  the  individual 
alkyl  groups  present,  but  was  not  strictly  parallel 
to  their  relative  numbers.  Typical  “  muscarine  ” 
effects  were  produced  only  by  tri-  and  tetra-methyl 
compounds.  The  most  marked  stimulating  nicotine 
action  on  the  ganglion  cells  of  the  autonomic  nervous 
system  resulted  from  the  methyl  compounds.  A 
paralysing  “  nicotine  ”  action  on  the  ganglion  cells 
of  the  autonomic  nervous  system  resulted  from  a 
great  variety  of  the  alkyl  “  onium  ”  compounds. 

H.  I.  Coombs. 

Trypanocidal  action  of  arsenicals.  F.  M. 
Durham,  J.  Marchal,  and  H.  King  (J.  Pharm. 
Exp.  Ther.,  1926,  28,  341 — 349). — Various  substi¬ 
tuted  aminobenzoyl  derivatives  of  p-aminophenyl- 
arsinic  acid  show  trypanocidal  activity  in  vivo,  but 
their  sulphonamide  analogues  are  inactive.  As  a 
type  of  the  latter,  aminotoluenesulphonylamino- 
phenylarsinic  acid  and  its  reduction  products,  oxide, 
and  arseno-compound,  have  been  closely  examined. 
All  three  were  inactive  in  vivo  and  the  only  one 
active  in  vitro  was  the  oxide,  which  rendered  trypan¬ 
osomes  non-infective  at  dilutions  of  1  in  10,000  and 
1  in  40,000  in  30  min.  and  5  hrs.,  respectively.  The 
results  are  interpreted  on  the  view  that  the  reduction 
potential  of  the  tissues  is  insufficient  to  reduce  the 
sulphonamide  type  of  arsinic  acid  to  the  active  oxide, 
and  conversely  injected  oxide  is  inactivated  by 
oxidation  to  the  acid.  H.  I.  Coombs. 

Micrurgical  studies  in  cell  physiology.  II. 
Action  of  chlorides  of  lead,  mercury,  copper, 
iron,  and  aluminium  on  the  protoplasm  of 
Amoeba  proteus.  P.  Reznikoff  (J.  Gen.  Physiol., 
1926,  10,  9—21 ;  cf.  ibid.,  1925—26,  8,  369).— Ex¬ 
periments  are  described  on  the  toxicity  and  pene¬ 
trating  powers  of  lead  chloride,  mercuric  chloride, 
copper  chloride,  ferric  chloride,  ferrous  chloride, 
and  aluminium  chloride  towards  Amceba  proteus. 
The  cell-membrane  appears  to  be  permeable  only  to 
aluminium  chloride  and  possibly  to  cupric  chloride. 

W.  0.  Kermaok. 

Enzyme  problem.  C.  Neuberg  (Z.  physiol. 
Chem.,  1926,  157,  299 — 315). — A  critical  examin¬ 
ation  of  Kostytschev’s  views  (this  vol.,  756)  on  the 
constitution  of  enzymes  and  the  nature  of  enzymic 
activity.  H.  D.  Kay. 

Inhibition  of  Cypridina  luminescence  by  light, 
E.  N.  Harvey  (J.  Gen.  Physiol.,  1926,  10,  103 — 
110). — Eosin,  erythrosin,  rose-bengal,  cyanosin, 
acridine,  and  methylene-blue  inhibit  the  luminescence 
of  Cypridina  luciferin-luciferase  solution  in  green, 
yellow,  orange,  or  red  light,  according  to  the  position 
of  the  absorption  band  of  the  dye.  This  inhibition, 
like  that  which  occurs  without  dye  in  bluish-violet 
light,  does  not  occur  in  the  absence  of  oxygen. 
Certain  similarities  exist  between  the  behaviours  of 
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the  luciferin-oxylueiferin  system  and  of  the  methyl¬ 
ene- white-methylene- blue  system. 

W.  0.  Kermack. 

Autolysis.  VI.  Autoproteolysis  of  entire 
animal  bodies  under  various  conditions.  0. 
Steppuhn,  G.  Pewsner,  and  A.  Timofejewa  (Bio- 
chem.  Z.,  1926,  175,  471 — 481). — Autolysis  of  entire 
mice  from  which  the  gastro -intestinal  tract  had  been 
removed  proceeds  more  rapidly  in  the  presence  than 
in  the  absence  of  the  animal’s  own  pancreas  and 
spleen.  The  mixture  was  buffered  at  pu  7-1,  the 
optimum  for  tryptases.  At  the  same  pxt,  autolysis 
after  starvation  is  increased,  and  this  increase  there¬ 
fore  cannot  be  due  to  tissue  acidity.  The  presence 
of  thyroid  substance  in  the  autolysate  increases  the 
extent  of  the  process  in  both  acid  (pH  3-8,  the  optimum 
for  pepsinases)  and  alkaline  media.  After  phos¬ 
phorus  poisoning,  autolysis  is  increased  only  in 
alkaline  ranges.  Work  also  increases  the  activity  of 
the  autolytic  tryptases.  J.  Pryde. 

Effect  of  fat  on  the  tryptic  digestion  of  protein 
in  vitro.  M.  Maughan  (Biochem.  J.,  1926,  20, 
1046 — 1051). — Unhydrolysed  olive  oil  in  the  form  of 
an  emulsion  does  not  retard  the  action  of  trypsin  in 
vitro  on  albumin  previously  digested  with  pepsin. 

S.  S.  ZlLVA. 

Coagulation  [of  milk]  by  rennin.  II.  Action 
of  heat.  A.  De  Dominicis  and  L.  La  Rotonda 
(Annali  Chim.  AppL,  1926,  16,  294 — 299). — Results 
described  in  Part  I  (Annali  R.  Scuola  Sup.  d’Agri- 
coltura  in  Portici,  1922,  17)  threw  doubt  on  theories 
that  calcium  salts  are  concerned  in  the  change  in 
behaviour  towards  rennin  of  milk  after  heating;  it 
was  agreed  that  calcium  salts  could  increase  the 
activity  of  the  rennin,  as  could  acids.  It  is  now 
found  that  if  the  caseinogen  in  separated  milk  is 
filtered  out  by  a  Chamberland  candle,  and  then 
redispersed  in  the  whey,  coagulation  by  rennin  is 
normal,  as  it  is  when  the  whey  is  intermediately 
boiled  and  cooled  and  when  water  is  used  instead 
of  the  whey  for  redispersion.  When,  however,  the 
caseinogen  is  filtered  out,  dispersed  in  water,  and 
boiled  and  filtered,  no  coagulation  results  on  adding 
rennet,  whether  the  boiled  caseinogen  is  redispersed 
in  water  or  in  whey.  Thus  phosphates  and  soluble 
calcium  salts  have  no  action  in  the  coagulation  of 
milk  by  rennin ;  the  action  of  heat  is  merely  on  the 
caseinogen.  E.  W.  Wignall. 

Enzymic  cleavage  of  dipeptides.  II.  H. 
von  Euler  and  K.  Josephson  (Z.  physiol.  Chem., 
1926,  157,  122 — 139). — The  optimum  reaction  for 
the  action  of  erepsin  on  glycylglycine  is  pa  7-9 — 8  0. 
Addition  of  glycine  or  of  alanine  to  the  mixture 
inhibits  the  hydrolytic  action,  and  this  inhibition  is 
more  marked  at  an  alkaline  pa  than  at  neutrality. 
The  inhibitory  action  of  these  two  amino -acids  is 
about  equal.  Glycine  anhydride  also  inhibits  the 
action,  but  urea  does  not.  Aceturic  acid,  hippuric 
acid,  and  benzoylglycylglycine  do  not  inhibit  the 
reaction  and,  like  glycine  anhydride,  none  of  these 
three  substances  are  themselves  hydrolysed  by 
erepsin.  The  biuret  base  of  Curtius,  although  having 
no  free  carboxyl  group,  is,  however,  hydrolysed,  but 


Witte’s  peptone  is  not.  The  presence  of  the  peptone 
has  a  distinct  inhibitory  effect  on  the  action  of 
erepsin  on  glycylglycine.  H.  I.  Coombs. 

Effect  of  substrate  concentration  on  the 
hydrolysis  of  starch  by  the  amylase  of  germin¬ 
ated  barley.  G.  S.  Eadie  (Biochem.  J.,  1926,  20, 
1016 — 1023). — The  relation  of  velocity  of  hydrolysis 
of  starch  by  the  diastase  of  germinated  barley  to  the 
concentration  of  starch  differs  from  the  relation 
previously  described  for  other  enzymes.  Salts  in 
large  concentration  have  a  slight  effect  on  this 
hydrolysis,  insufficient,  however,  to  account  for  loss 
of  activity  on  dialysis.  The  velocity  of  hydrolysis 
is  directly  proportional  to  the  enzyme  concentration 
and  has  no  effect  on  the  shape  of  the  curve  of  reducing 
power  (calculated  as  dextrose)  per  min.  against  con¬ 
centration  of  substrate.  Change  in  the  hydrogen-ion 
concentration  of  the  medium  affects  mainly  the  slope 
of  the  curve  and  only  very  slightly  the  point  where 
the  zero  value  is  reached.  Change  in  temperature 
has  a  similar  effect,  and  the  temperature  coefficient 
of  the  reaction  varies  from  3  to  infinity,  according 
to  the  concentration  of  the  starch  used.  The  affinity 
of  the  diastase  for  glycogen  is  much  less  than  for 
starch.  S.  S.  Zilva. 

Applicability  of  law  of  mass  action  to  enzymic 
sugar  and  glucoside  cleavage.  K.  Josephson  (Z. 
physiol.  Chem.,  1926,  157,  115 — 121). — A  theoretical 
discussion  in  answer  to  Hedin  (this  vol.,  756). 

H.  I.  Coombs. 

Enzymes  and  inactivators.  K.  Myrback  (Z. 
physiol.  Chem.,  1926,  158,  160—301). — The  con¬ 
ditions  governing  the  process  of  inactivation  of 
invertase  by  a  number  of  reversible  and  irreversible 
inhibitors  have  been  investigated  with  the  view  of 
determining  the  chemical  nature  of  the  groups  con¬ 
cerned,  both  in  formation  of  the  enzyme-substrate 
complex  and  in  the  hydrolytic  process  itself. 

Invertase  purified  by  the  usual  adsorption- 
elution  technique  has  been  partly  inactivated  by  the 
addition  of  very  small  quantities  of  silver  nitrate, 
and  the  effect  of  change  of  Cn  on  this  inactivation 
studied.  The  view  that  invertase  is  a  weak  acid 
(Aa= about  3xl0'7)  the  enzymic  activity  of  which 
is  due  to  the  undissociated  molecules  is  supported 
by  the  results.  A  slightly  dissociated  inactive 
silver  salt  is  formed,  which  may  be  decomposed  by 
hydrogen  sulphide  to  regenerate  active  invertase. 
By  adding  silver  in  increasing  amounts,  the  alkaline 
end  of  the  activity-pn  curve  of  invertase  may  be 
simulated.  The  amount  of  substrate  present  does 
not  affect  the  equilibrium  between  silver  and  invert¬ 
ase.  From  the  amount  of  silver  required  at  a  definite 
cH  to  diminish  the  activity  of  the  invertase  by  50% 
it  is  possible  to  calculate  the  total  quantity  of  silver¬ 
binding  substance,  i.e.,  active-f  inactive  enzyme,  in  a 
given  preparation,  and  thence  the  apparent  equivalent 
weight  of  the  enzyme  (about  5000).  In  addition  to 
the  known  inactivating  metallic  ions — Ag,  Hg,  and 
Au,  those  of  Cu",  Pb",  Zn",  and  Cd"  in  minute 
concentration  also  inactivate  invertase  in  a  similar 
manner.  On  the  other  hand,  Ni",  Co",  Mn",  Fe", 
AT",  and  Cr’"  display  little  affinity  for  the  enzyme. 
The  silver-inactivated  or  mercury-inactivated  enzyme 
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is  less  readily  adsorbed  by  aluminium  hydroxide  than 
the  active  invertase. 

A  second  class  of  invertase  inactivators  differs 
from  the  type  just  mentioned  in  that  the  magnitude 
of  the  inactivating  effect  diminishes  as  the  substrate 
concentration  increases.  In  this  class,  the  enzyme 
is  divided  between  substrate  and  inactivator.  Such 
inactivators  are  picric  and  phosphotungstic  acids, 
which  react  characteristically  with  organic  bases, 
and,  in  a  similar  way,  unite  with  the  basic  groups  of 
the  invertase  molecule  to  form  weakly  dissociated 
salts.  Nitrous  acid,  which  reacts  more  specifically 
with  primary  amino-groups,  also  belongs  to  this 
class.  Increasing  concentrations  of  sucrose  increas¬ 
ingly  protect  the  enzyme  from  the  action  of  nitrous 
acid,  as  do  dextrose  and  lsevulose,  which  are  actually 
known  to  react  with  amino-groups.  The  combination 
botween  invertase  and  sucrose  is,  at  least  in  part,  a 
link  between  a  primary  amino-group  of  the  enzyme 
(7fb=about  10'11)  and  a  hydroxyl  group  of  the 
substrate.  The  inactivation  of  invertase  by  Hg" 
differs  from  that  of  most  other  metallic  ions  in  that 
there  is  a  combination  of  this  metal  with  the  amino- 
group  of  invertase.  The  mercury-inactivated 
enzyme,  if  pure,  does  not  “  regenerate  ”  on  keeping, 
but  if  gelatin  or  sodium  cyanide  be  added,  reactiv¬ 
ation  is  slowly  effected.  The  speed  of  “  regeneration  ” 
depends  on  the  acidity. 

The  equation  to  the  activity curve  of  the 
invertase-sucrose  hydrolysis  may  be  expressed 
in  terms  of  the  ionisation  constants  of  the  acid 
and  basic  groups  of  the  amphoteric  invertase  mole¬ 
cule  and  that  of  the  enzyme-substrate  compound, 
and  the  concentrations  of  substrate  and  of  hydrogen 
ion  as  follows  :  Relative  activity=  1/(1  +  77J[H']){1  + 
Am/[S]-[1  +  ATb/[OH']]}.  Invertase  is  rapidly  inactiv¬ 
ated  by  free  chlorine,  bromine,  or  iodine  in  very  small 
concentrations.  With  very  small  amounts  of  iodine, 
an  enzymically  active  compound  of  iodine  and 
invertase  is  immediately  formed,  which  has  60% 
of  the  enzymic  activity  of  the  pure  invertase. 
Further  addition  of  iodine  leads  to  complete  inactiv¬ 
ation.  Osmium  tetroxide  in  small  concentrations 
rapidly  inactivates  invertase. 

The  dissociation  constants  of  aniline  and  a  number 
of  its  mono-substitution  products  have  been  redeter¬ 
mined.  Aniline  inactivates  invertase  reversibly. 
The  group  in  the  enzyme  molecule  with  which  the 
aniline  combines  is  one  which  is  unaffected  by  the 
acidity,  and  since  both  the  enzyme  and  the  enzyme- 
substrate  compound  combine  with  aniline,  it  is  also 
not  the  one  concerned  in  the  binding  of  the  substrate. 
The  amine-combining  group  in  the  invertase  mole¬ 
cule  is  probably  an  aldehyde  group.  The  inactivating 
power  of  aniline  depends  on  the  fact  that  the  amine- 
enzyme-substrate  compound  does  not  decompose. 
The  aniline-invertase  compound  resembles  a  Sehiff’s 
base.  With  substituted  anilines,  the  inactivating 
power  is  found  to  bo  dependent  on  the  dissociation 
constant  of  the  amine.  Of  the  o-,  m-,  and  p-iso- 
merides  of  a  substituted  aniline,  the  m-  is  the 
most  powerful  inactivator. 

The  affinity  of  a  simple  aldehyde  such  as  form¬ 
aldehyde  for  the  same  series  of  substituted  anilines 
is  of  a  different  nature,  since  it  is  independent  of 


of  their  dissociation  constants.  The  aldehyde  group 
in  invertase  is  of  a  special  kind,  probably,  as  experi¬ 
ments  on  the  combination  between  lactose  and  the 
same  series  of  amines  show,  part  of  an  aldose  struc¬ 
ture.  In  agreement  with  this  view,  phenylhydrazine 
after  a  short  induction  period  (the  formation  of 
glucosazone  at  high  dilutions  is  a  time  reaction) 
powerfully  inactivates  invertase. 

Hydrocyanic  acid  is  only  a  very  weak  inactivator. 
Aminoguanidine,  which  reacts  fairly  readily  with 
aldoses,  has  a  considerable  inactivating  effect  on 
invertase,  the  free  base  being  the  agent.  Sulphur¬ 
ous  acid,  Avhich  reacts  readily  and  quantitatively 
with  true  aldehydes,  but  not  with  aldoses,  has  only 
the  slightest  inactivating  effect  on  invertase.  The 
aldose  portion  of  the  invertase  molecule,  which  is 
not  concerned  in  the  formation  of  the  enzyme- 
substrate  complex,  is  more  nearly  connected  with  the 
hydrolysis  process.  H.  D.  Kay. 

Enzyme  action.  XXXVIII.  Ester-hydro¬ 
lysing  actions  of  the  whole  eel.  H.  M.  Noyes, 
I.  Lorberblatt,  and  G.  K.  Falk  (J.  Gen.  Physiol., 
1926,  10,  1 — S). — The  hydrolysing  actions  of  various 
preparations  of  the  whole  eel  on  ten  esters  are  de¬ 
scribed  and  also  the  separation  in  some  cases  of  the 
active  material  into  enzyme  and  co-enzyme. 

W.  0.  Kermack. 

Catalase  and  its  relationship  to  biological 
oxidations.  S.  Hennichs  (Biochem.  Z.,  1926,  176, 
155 — 156). — A  supplementary  note  to  the  author’s 
paper  (this  vol.,  756).  P.  W.  Cltjtterbhck. 

Xanthine  oxydase.  VIII.  Oxidation-reduc¬ 
tion  potential  of  the  oxydase  system.  K. 
Kodama  (Biochem.  J.,  1926,  20,  1095—1103).— 
Hypoxanthine  and  aldehyde  do  not  give  reduction 
potentials  when  activated  by  xanthine  oxydase, 
whether  the  enzyme  is  introduced  as  fresh  milk  or 
as  a  purified  preparation.  This  is  not  in  agreement 
with  Clark’s  results  (U.S.  Pub.  Health  Rep.,  1925, 
Reprint  No.  1017).  If  methylene-blue  or  oxygen 
is  present  in  the  system,  a  reduction  potential  is 
obtained.  In  the  former  case,  it  is  due  to  the  potential 
of  the  dye  itself,  in  the  latter  to  the  formation  of 
hydrogen  peroxide  (cf.  Thurlow,  A.,  1925,  i,  743). 
The  amount  of  hydrogen  peroxide  formed  has  been 
determined  by  potential  measurements.  The  oxid¬ 
ation-reduction  indicators  of  Clark  (A.,  1923,  ii, 
677,  726)  are  reduced  by  xanthine  oxydase  and 
hypoxanthine  and  the  reduced  forms  then  give  their 
respective  reduction  potentials.  S.  S.  Zilva. 

Purification  of  xanthine  oxydase.  M.  Dixon 
and  K.  Kodama  (Biochem.  J.,  1926,  20,  1104 — 
1110;  cf.  A.,  1924,  i,  1380). — By  coagulating  the 
proteins  of  milk  with  rennin,  more  xanthine  oxydase 
is  found  in  the  whey  than  in  the  original  milk.  The 
enzyme  can  be  precipitated  from  the  whey  by  adding 
an  equal  volume  of  ammonium  sulphate.  Charcoal 
removes  considerable  quantities  of  protein  from  these 
xanthine  oxydase  preparations ;  kaolin,  on  the  other 
hand,  adsorbs  the  enzyme.  The  most  favourable 
pn  for  the  adsorption  of  the  enzyme  is  5-0.  Xanthine 
oxydase  thus  adsorbed  can  be  removed  from  the 
adsorbent  by  extraction  with  a  1%  sodium  carbonate 
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solution.  A  loss  of  about  45%  of  the  enzyme  is 
incurred  by  this  adsorption  procedure.  There  is, 
however,  a  considerably  greater  proportionate  fall  in 
the  protein  content.  The  most  active  preparations 
are  obtained  by  combining  both  methods  of  adsorption. 

S.  S.  ZlLVA. 

Oxidising  enzymes  in  the  peel  of  Citrus  fruits. 

S.  G.  Willimott  and  F.  Wokes  (Biochem.  J,,  1926, 
20,  1008 — 1012). — Peroxydase  is  fairly  uniformly 
distributed  throughout  the  peel  of  the  orange,  lemon, 
and  grape  fruit.  As  the  lemon  matures,  the  peel 
and  juice  become  more  acid,  reaching  a  maximum 
after  about  4  months.  The  outer  pigmented  portion 
and  the  inner  portion  of  the  peel  behave  similarly  in 
this  respect.  S.  S.  Zilva. 

Oxidising  enzymes.  IX.  Mechanism  of  plant 
oxydases.  M.  W.  Onslow  and  M.  E.  Robinson 
(Biochem.  J.,  1926,  20,  1138— 1145).— The  authors 
confirm  Szont-Gyorgyi’s  observation  (this  vol.,  99) 
that  if  an  enzyme  preparation  from  the  potato  tuber 
acts  on  pyrocatechol  in  potassium  dihydrogen 
phosphate  solution,  an  oxidised  product  is  formed 
which  remains  in  the  solution  after  removing  the 
enzyme  by  precipitation.  This  product  causes  blue¬ 
ing  of  guaiacum.  Unlike  Szent-Gyorgyi,  the  authors 
were  unable  to  precipitate  the  enzyme  entirely  with 
methyl  alcohol,  but  were  successful  in  doing  so  with 
colloidal  ferric  hydroxide  or  picric  acid.  Hydrogen 
peroxide  appears  to  be  formed  during  the  autoxidation 
of  pyrocatechol  and  probably  also  during  its  oxidation 
by  oxygenase.  Oxygenase  does  not  oxidise  pyro¬ 
catechol  anaerobieally  in  the  presence  of  hydrogen 
acceptors  such  as  methylene-blue,  o-cresol-2  :  6-di- 
chloroindophenol,  o-cresolindophenol,  2  :  6-dibromo- 
phenolindophenol,  or  o-chlorophenolindophenol. 

S.  S.  ZlLVA. 

Peroxydase.  I  and  II.  H.  W.  Bansi  and  H. 
Uoko  (Z.  physiol.  Chem.,  1926,  157,  192 — 213, 
214 — 221). — I.  Various  theories  of  oxydase  activity 
are  briefly  discussed,  and  previous  methods  of  deter¬ 
mining  peroxydase  activity  are  summarised.  Of  the 
reactions  concerned,  three,  viz.,  the  pyrogallol, 
cresol,  and  guaiacol  colour  reactions  have  been 
examined.  On  the  whole,  the  method  founded  on 
the  guaiacol-hydrogen  peroxide  colour  reaction  has 
been  found  to  be  most  convenient,  since  the  standard 
solutions  are  stable,  the  colours  obtained  are  colori- 
metrically  comparable,  and  the  method  can  be 
applied  over  a  wide  range  of  conditions. 

II.  The  above  three  methods  have  been  applied 
to  the  evaluation  of  peroxydase  activity  of  a  solution 
of  this  enzyme  at  various  stages  during  purification. 
It  is  found  that  the  guaiacol  value  is  5 — 15%  higher 
than  the  pyrogallol  or  cresol  value  with  a  crude  prepar¬ 
ation,  but  that  it  diminishes  during  purification  to 
about  one  half  of  the  pyrogallol  or  cresol  figure. 
(Throughout  the  purification  process  the  last  two 
values  change  together.)  The  guaiacol  oxidation  is 
facilitated  by  the  presence  of  certain  impurities, 
possibly  iron  compounds,  in  the  crude  preparation. 
In  spite  of  its  convenience,  the  guaiacol  method  is 
not  satisfactory  for  the  evaluation  of  the  true  per¬ 
oxydase  activity  of  an  enzyme  preparation. 

H.  D.  Kay. 


Oxygen  transport  in  the  living  cell.  R. 
Willstatter  (Ber.,  1926,  59,  [B],  1871 — 1876). — 
The  rapid  decline  in  the  action  of  peroxydase  towards 
hydrogen  peroxide  is  due  to  the  restrictive  action  of 
the  latter  substance;  if  the  concentration  of  the 
substrate  is  considerably  increased,  the  peroxidic 
action  recommences.  The  peroxydase  adds  hydrogen 
peroxide  with  formation  of  a  compound  in  which 
the  peroxidic  oxygen  is  more  active  than  in  hydrogen 
peroxide  whilst,  also,  at  least  one  compound  is  pro¬ 
duced  in  which  the  oxygen  is  inactive.  Contrary 
to  the  views  of  Warburg,  iron  is  not  an  essential 
component  of  the  enzyme  molecule,  but  the  obstinate 
tenacity  of  iron  compounds  appears  to  indicate  that 
peroxydase  is  active  in  a  system  containing  iron. 

H.  Ween. 

Enzymic  decomposition  of  hexosemonophos- 
phoric  acid  due  to  bone  extract.  Influence  of 
sodium  hexosemonophosphate  on  bone  fracture. 
M.  Fujihaka  and  I.  Koken  (Okayama  Igakkai 
Zashi,  1925,  No.  425,  603 — 611) — Neuberg's  hexose- 
monophosphoric  acid  is  hydrolysed  by  extracts  from 
the  rabbit  femur  and  humerus.  Subcutaneous  injec¬ 
tion  caused  increase  of  body-weight,  but  did  not 
influence  the  healing  of  a  broken  fibula. 

Chemical  Abstracts. 

Effect  of  natural  carbonate  and  sulphate 
waters  on  urease.  M.  Loeper,  A.  Mobgeot,  and 
V.  Aubertot  (Bull.  Soc.  Chim.  biol.,  1926,  8,  958 — 
969). — Natural  waters  may  increase  or  diminish  the 
activity  of  a  standard  preparation  of  soya-bean 
urease.  The  favourable  action  is  attributed  to  the 
calcium  present  in  the  form  of  the  unstable  hydrogen 
carbonate.  This  may  be  balanced  by  the  inhibitory 
effect  of  certain  other  ions  also  present. 

R.  K.  Cannan. 

Recrystallisation  of  urease.  J.  B.  Sumner  (J. 
Biol.  Chem.,  1926,  70,  97 — 98;  cf.  this  vol.,  1061). — 
The  highly  active  crystalline  globulin  obtained  from 
Jack  bean  ( loc .  cit.)  can  be  recrystallised  by  solution 
in  water,  addition  of  acetone  to  30%  concentration, 
and  gradual  treatment  of  the  ice-cold  solution  with 
a  solution  of  potassium  dihydrogen  phosphate  of 
pa  6J.  The  nitrogen  content  and  the  enzymic 
activity  of  the  preparation  are  not  changed  by 
recrystallisation.  C.  R.  Harington. 

Enzymes,  co-enzymes,  and  catalysing  systems 
in  yeast  rich  in  coproporphyria.  I.  The 
zymase  and  the  oxido-reductase  system.  H. 
von  Euler,  H.  Fink,  and  R.  Nilsson  (Z.  physiol. 
Chem.,  1926,  158,  302 — 322). — If  yeast  is  grown  in 
a  nutrient  medium  rich  in  sugar,  but  free  from 
oxygen,  formation  of  coproporphyria  is  observed. 
Bottom  yeasts  treated  in  this  way  undergo  changes 
in  their  enzyme  systems  which  bring  them  nearer 
in  properties  to  top  yeasts.  An  outstanding  example 
of  this  is  that  whereas  co-zymase  is  readily  removed 
from  “  bottom  yeast  H  ”  by  washing,  it  cannot  be 
removed  from  “  coproporphyrin-bottom  yeast  H  ” 
by  this  process.  On  growing  the  coproporphyria 
yeast  again  on  beer  wort,  the  organism  reverts  to  its 
original  state.  H.  D.  Kay. 
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Fermentation  of  galactose  by  Saccharomyces 
cerevisice.  N.  L.  Sohnqen  and  C.  Coolhaas 
(Zentr.  Bakt.  Parasitenk.,  1925,  II,  66,  5 — 11;  from 
Chem.  Zentr.,  1926,  I,  1826). — The  rate  of  ferment¬ 
ation  of  galactose  is  restricted  by  the  formation  of 
new  yeast-cells.  The  enzyme  which  causes  the 
fermentation  of  dextrose  will  not  bring  about  the 
fermentation  of  galactose  under  conditions  antagonistic 
to  reproduction  even  when,  as  is  normally  the  case  in 
yeast  extract,  biocatalysts  are  present.  E .  C.  Smith  . 

Dependence  of  alcoholic  fermentation  on 
hydrogen-ion  concentration.  V.  E.  Hagglund 
and  T.  Rosenqvist  (Biochem.  Z.,  1926,  175,  293 — 
296). — The  cell-free  fermentation  of  dextrose  by 
yeast  juice  proceeds  with  practically  uniform  speed 
between  pK  5-5  and  8-0,  with  a  possible  slight  optimum 
at  the  neutral  point.  In  all  cases,  a  period  of  “  in¬ 
duction  ”  was  observed  before  the  maximum  rate  of 
fermentation  was  reached.  J.  Pryde. 

Action  of  nitrogenous  substances  on  yeast 
fermentation.  V.  H.  Zeller  (Biochem.  Z.,  1926, 
176,  134 — 141). — Glycine,  histidine  hydrochloride, 
creatine,  creatinine,  and  glucosamine  hydrochloride 
are  without  effect  on  yeast  fermentation,  glucosamine, 
however,  being  inhibitory  in  high  concentrations. 
Aspartic  acid,  alanylalanine,  and  Witte’s  peptone 
cause  an  optimal  increase  in  fermentation  of  33%, 
alanine  and  tryptophan  one  of  50%,  and  asparagine 
and  ereptone  one  of  100%.  Protein-containing 
liquids  are  precipitated  by  living  yeast  during  the 
course  of  fermentation  and  partly  carry  down  the 
yeast  with  them,  thus  inhibiting  fermentation.  At 
the  beginning  of  the  fermentation,  however,  most 
proteins  cause  an  increase  of  fermentation.  The 
following  were  investigated :  caseinogen,  meat  extract, 
milk,  haemoglobin,  serum,  erythrocytes,  intestinal 
juice,  pepsin,  trypsin,  edestin,  and  ricin.  Adrenaline 
has  no  effect,  but  insulin  in  small  doses  increases  and 
in  large  doses  inhibits  fermentation. 

P.  W.  Clutterbuck. 

Increase  of  yeast  fermentation  by  urine.  VI. 
H.  Zeller  (Biochem.  Z.,  1926,  176,  142—154).— 
Addition  of  urine  causes  an  increase  in  fermentation 
of  200%,  the  increase  diminishing  as  the  concentration 
of  yeast  increases.  The  increase  is  conditioned  by 
three  components,  first,  a  smaller  effect  due  to 
ammonium  salts,  secondly,  a  larger  effect  due  to 
a  substance  soluble  in  alcohol  and  precipitable 
by  insulin,  and  thirdly,  an  inhibitory  substance. 
The  same  increases  could  not  be  obtained  with 
vitamin-71  of  Gigon  and  Odermatt  nor  with  Euler’s 
biocatalyst-Z.  P.  W.  Clutterbuck. 

Nitrogen  equilibrium  in  the  yeast-cell.  H. 
von  Euler  and  H.  Elnk  (Z.  physiol.  Chem.,  1926, 
157,  222 — 262). — If  yeast  is  allowed  to  ferment  a 
sugar  solution  which  contains,  in  addition  to  the 
necessary  inorganic  salts,  an  amino-acid  (glycine  or 
alanine),  it  takes  up  nitrogen  from  this  source.  In 
absence  of  nitrogen,  yeast  fermenting  an  otherwise 
similar  solution  gives  up  an  average  of  some  5%  of 
its  total  nitrogen  to  the  solution,  mainly  as  amino- 
nitrogen.  Exchange  of  amino-nitrogen  with  the 
medium  is  greatest  when  the  yeast  is  encroaching  on 
the  nutrient  limits  of  the  system.  On  the  whole,  the 


ratio  amino-nitrogen  :  total  nitrogen  in  the  yeast  itself 
remains  constant.  This  is  also  true  of  the  ratio  amino- 
nitrogen  :  peptide-nitrogen.  The  tryptophan  content 
of  yeast  per  gram  of  dried  cells  diminishes  some  20% 
during  48  hrs.’  fermentation.  The  formation  of  the 
tryptophan  ring  lags  behind  protein  synthesis. 

It  is  doubtful  whether,  during  the  growth,  in 
nutrient  broth,  of  Bacillus  prodigiosus  (which  has  been 
stated  to  be  a  tryptophan  builder),  there  is  any 
increase  in  the  tryptophan  content  of  the  solution. 

H.  D.  Kay. 

Effect  of  lactic  acid  bacteria  on  the  acetone- 
butyl  alcohol  fermentation.  E.  B.  Fred,  W.  II , 
Peterson,  and  M.  Mulvania  (J.  Bact.,  1926,  11, 
323 — 343). — The  growth  of,  and  production  of  lactic 
acid  by,  cereal  lactic  acid  bacteria  in  a  mash  inocul¬ 
ated  with  Granulobacter  pectinovorum  is  favoured  by 
the  presence  of  the  latter,  which  hydrolyses  starch 
to  fermentable  carbohydrates  and  exercises  a  pro¬ 
teolytic  effect  on  nitrogenous  compounds.  The 
association  is,  however,  harmful  to  G.  pectinovorum. 
In  decreasing  inhibiting  effect  on  the  butyl  alcohol 
fermentation  are  Lactobacillus  leishmanni,  L.  manni- 
topceum,  L.  gracile,  and  L.  intermedium.  A  vigorous 
fermentation  with  G.  pectinovorum  favours  the 
longevity  of  lactic  acid  bacteria  by  producing  buffer 
substances  and  maintaining  relatively  small  amounts 
of  acid.  The  growth  of  G.  pectinovorum  is  inhibited 
by  a  pa  of  4-7 — 4-8.  Chemical  Abstracts. 

“Strict”  anaerobes.  I.  Relationship  of 
Bacillus  sporogenes  to  oxygen.  J.  H.  Quastel 
and  M.  Stephenson  (Biochem.  J.,  1926,  20,  1125 — 
1137). — Bacillus  sporogenes  after  being  exposed  to 
oxygen  or  dilute  concentrations  of  hydrogen  peroxide 
exhibits  a  long  latent  period  in  its  anaerobic  growth 
in  tryptic  broth.  The  latent  period  is  diminished  or 
almost  entirely  abolished  by  the  introduction  of 
cysteine  or  other  thiol  compounds  in  the  medium. 
This  treatment  will  also  induce  good  aerobic  growth 
of  B.  sporogenes.  It  is  suggested  that  the  latent 
period  exhibited  by  the  organism  is  the  time  of 
incubation  required  for  the  inoculated  non-prolifer¬ 
ating  cells  to  produce  a  certain  minimum  quantity 
of  a  given  substance  from  the  medium  in  order  to 
establish  the  limiting  reduction  potential  necessary 
for  its  proliferation.  Neither  oxygen  nor  hydrogen 
peroxide  in  low  concentration  is  lethal  to  B.  sporo¬ 
genes  ;  their  inhibitory  influence  is  due  to  raising  the 
potential  of  the  medium.  S.  S.  Zilva. 

Physiological  significance  of  deamination  in 
relation  to  oxidation  of  dextrose.  H.  B.  Speak- 
man  (J.  Biol.  Chem.,  1926,  70,  135 — 150). — During 
the  oxidation  of  dextrose  by  Bacillus  granulobacter 
pectinovorum  in  a  maize  mash  medium  there  are 
produced,  in  addition  to  volatile  fatty  acids,  7-leucic 
acid  (cf.  Peterson  and  others,  A.,  1924,  i,  1270)  and 
p-hydroxyphenyl- lactic  acid ;  the  production  of  these 
acids  runs  parallel  with  the  oxidation  of  the  dextrose 
and  is  at  its  height  when  vegetative  growth  of  the 
organism  has  almost  ceased.  In  spite  of  the  fact 
that  these  acids  must  presumably  be  formed  by 
deamination  of  leucine  and  tyrosine,  the  smallest 
traces  of  ammonia  only  can  be  detected  in  the  medium . 
Addition  to  the  medium  of  tyrosine  or  of  ammonium 
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phosphate  accelerates  the  oxidation  of  the  dextrose. 
From  these  results,  it  is  concluded  that  the  ammonia, 
liberated  by  the  deamination  of  the  amino-acids, 
acts  as  an  endocellular  oxidative  catalyst.  It  is 
pointed  out  that,  by  extension  to  the  animal  organism, 
this  hypothesis  could  be  made  to  account  for  the 
“  specific  dynamic  action  ”  of  proteins  and  amino- 
acids.  C.  R.  Harinoton. 

Utilisation  of  sugars  by  protozoa.  J.  Colas- 
Belcottr  and  A.  Lvov  (Compt.  rend.  Soc.  Biol., 

1925,  93,  1421—1422;  from  Chem.  Zentr.,  1926,  I, 
1824). — The  utilisation  of  mannitol,  arabinose,  xylose, 
Lx vulose,  dextrose,  galactose,  maltose,  sucrose,  lactose, 
inulin,  and  starch  by  four  species  of  ciliates  and 
flagellates  has  been  investigated.  Dextrose  and 
lxvuloso  were  utilised  by  all  the  species ;  one  ciliate 
species  utilised  maltose  and  sucrose.  E.  C.  Smith. 

Utilisation  of  the  salts  of  organic  acids  by  the 
colon-aerogenes  group.  S.  A.  Koser  (J.  Bact., 

1926,  11,  409 — 416). — A  study  of  the  utilisation  of 
various  di-  and  tri-carboxylic  acids  by  Bacillus  coli,  B. 
aerogenes,  and  related  types .  Chemical  Abstracts  . 

Urease  formation  by  bacteria  in  the  absence 
of  urea.  L.  Rubentschik  (Biochem.  Z.,  1926, 
175,  482 — 490). — Two  types  of  urobacillus,  two  of 
urobacterium,  and  one  urosarcina  are  all  capable 
of  forming  urease  in  the  absence  of  urea  from  the 
culture  medium.  After  ten  successive  10-day  sub¬ 
cultures  in  urea-free  media,  the  urease  was  still 
present  in  undiminished  amount.  In  each  culture, 
the  urease  reaches  a  maximum  in  from  3  to  7  days. 
Thus  an  enzyme  continues  to  be  produced  when 
there  is  no  need  for  its  formation.  J.  Pryde. 

Dehydration  and  polymerisation  products  of 
p-hydroxybutyric  acid.  Lemoigne  (Bull.  Soc. 
Chim.  biol.,  1926,  8,  770 — 782). — From  autolysed 
B.  megatherium  there  has  been  isolated  a  compound, 
[C4H602]n,  in  which  n  is  probably  6;  m.  p.  120°, 
[ajD  — 5-89°  (chloroform) ;  when  heated,  it  decomposes, 
yielding  crotonic  acid ;  saponification  produces  crot- 
onic  and  p-hydroxybutyric  acids.  From  the  fresh 
cultures,  a  substance  of  the  same  empirical  com- 
osition,  but  of  higher  mol.  wt.  (n  may  be  24)  has 
een  obtained;  on  heating  and  saponification,  this 
yields  the  same  products  as  the  first  compound;  it 
has  m.  p.  156°,  [a]D  —1-94°.  It  is  insoluble  in 
boiling  alcohol  and  is  transformed  by  it  into  a  sub¬ 
stance  of  the  same  empirical  composition  and  chemical 
properties,  but  melting  at  a  lower  temperature.  It 
is  suggested  that  the  compounds  are  both  polylactides 
of  p-hydroxybutyric  acid.  H.  J.  Channon. 

Chemical  composition  of  the  active  principle  of 
tuberculin.  I.  Non-protein  medium  suitable 
for  the  production  of  tuberculin.  II.  Precipit¬ 
ation  with  acetic  and  other  acids.  III.  IV. 
Ammonium  sulphate  precipitation  of  the  pro¬ 
teins  of  tuberculin.  E.  R.  Long  and  F.  B.  Seibert. 
V.  Effect  of  proteolytic  enzymes  on  tuberculin 
proteins  and  the  activity  of  tuberculin.  F.  B. 
Seibert.  VI.  Acid  hydrolysis  of  tuberculin. 
E.  R.  Long.  VII.  Evidence  that  the  active 
principle  is  a  protein.  E.  R.  Long  and  F.  B. 
Seibert  (Amer.  Rev.  Tuberculosis,  1926,  13,  393 — 
453). — The  medium  contains  asparagine  5,  ammonium 


citrate  5,  potassium  dihydrogen  phosphate  3,  sodium 
carbonate  3,  sodium  chloride  2,  magnesium  sulphate  1, 
ammonium  citrate  0-05,  glycerol  50,  and  water  1000 
parts.  Acetic,  phosphoric,  or  hydrochloric  acid 
yields  a  protein  precipitate,  maximum  precipitation 
coinciding  with  the  isoelectric  point  (pH  4-0)  found 
for  a  protein  present  by  electrophoresis.  Complete 
precipitation  of  the  active  principle  can  be  effected 
by  ammonium  sulphate ;  of  the  three  proteins 
obtained,  one  is  insoluble  in  water  and  non-coagulable, 
one  is  soluble  in  water  and  non-coagulable,  and  one 
is  soluble  in  water  and  coagulable.  The  active 
substance  of  the  second  fraction  is  probably  the 
whole  protein  molecule,  since  treatment  with  trypsin 
and  sodium  carbonate,  but  not  with  trypsin  in  neutral 
solution,  or  erepsin,  causes  loss  of  activity.  Prepar¬ 
ations  heated  for  4  hrs.  at  120°  with  hydrochloric 
acid  lost  their  activity  when  the  acidity  was  Nj 6 
or  N/ 3,  but  not  when  it  was  O-OIA,  0-05 N,  or  1-0JV. 
It  is  concluded  that  the  active  principle  of  tuberculin 
is  a  whole  protein,  although  activity  persists  after 
partial  disintegration  of  the  molecule. 

Chemical  Abstracts. 

Tuberculosis.  VII.  Active  principles  of 
tuberculin  prepared  from  non-protein  sub¬ 
strates.  F.  Eberson  (Amer.  Rev.  Tuberculosis, 
1926,  13,  454 — 462). — The  medium  contained  am¬ 
monium  succinate,  0-5  g. ;  dipotassium  hydrogen 
phosphate,  0-5  g. ;  magnesium  sulphate,  0-25  g. ; 
calcium  chloride,  0-125  g. ;  and  water,  100  c.c.,  2% 
of  glycerol  being  added  to  one  portion.  Of  the 
tuberculin  fractions,  one  (4-6%)  was  insoluble  in 
alcohol,  one  (2-3%)  was  insoluble  in  ether,  and  one 
(non-protein;  0-5%)  was  soluble  in  ether. 

Chemical  Abstracts. 

Effect  of  oxygen  on  tetanus  toxin.  A.  Berthe- 
lot,  G.  Ramon,  and  G.  Amogreux  (Bull.  Soc.  Chim. 
biol.,  1926,  8,  940 — 941). — Cultures  of  Bacillus  tetani 
in  media  of  pa  5 — 7  developed  toxin  even  when  a 
slow  current  of  oxygen  was  bubbled  through  the 
culture.  R.  K.  Cannan. 

Energetics  of  growth.  VII.  Efficiency  of 
various  forms  of  nitrogen  for  the  growth  of 
micro-organisms.  R.  Bonnet,  P.  Dttqhenois, 
and  G.  Vincent  (Bull.  Soc.  Chim.  biol.,  1926,  8, 
970 — 975). — The  mycelium  growth  of  Aspergillus 
niger  was  studied  on  dextrose-salt  media  containing 
various  sources  of  nitrogen  and  compared  with  the 
nitrogen  metabolism.  The  efficiency  was  0-61  for 
asparagine,  0-58  for  ammonia  and  amino-acids,  and 
0-53  for  nitrates.  R.  K.  Cannan. 

Energetics  of  growth.  VIII.  Efficiency  of 
glucose  and  various  organic  acids  for  the  growth 
of  Aspergillus  niger.  E.  F.  Terroine  and 
R.  Bonnet  (Bull.  Soc.  Chim.  biol.,  1926,  8,  976 — 
981 ;  cf.  preceding  abstract). — When  dextrose  was 
replaced  by  malic,  citric,  or  tartaric  acid  as  the 
sole  source  of  nutrient  carbon  in  the  medium,  the 
efficiency  of  growth  fell  from  0-58  to  0-53.  The 
reduction  of  the  organic  acids  to  dextrose  does  not, 
therefore,  require  much  energy,  and  the  low  efficiency 
of  the  utilisation  of  protein  for  growth  must  be 
attributed  to  the  energy  lost  in  the  metabolism  of  the 
nitrogen,  since  only  a  small  part  seems  to  be  required 
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for  the  conversion  of  the  deaminised  residues  into 
sugar.  R.  K.  Cannan. 

Exit  of  dye  from  living  cells  of  Nitella  at 
different  p„  values.  M.  Irwin  (J.  Gen.  Physiol., 
1926,  10,  75 — 102). — The  rate  of  exit  of  brilliant- 
cresybgreen  from  the  sap  of  the  living  cells  of  Nitella 
depends  on  the  hydrogen-ion  concentration  of  the 
surrounding  medium.  The  results  support  the  view 
that  this  dye  exists  in  two  forms,  that  which  penetrates 
the  cell  membrane  most  readily  being  the  one  the 
existence  of  which  is  favoured  by  increase  of  pn. 

W.  0.  Kermack. 

Influence  of  light,  temperature,  and  other 
conditions  on  the  ability  of  Nitella  cells  to 
concentrate  halogens  in  the  cell  sap.  D.  R. 
Hoagland,  P.  L.  Hibbard,  and  A.  R.  Davis  (J. 
Gen.  Physiol.,  1926,  10,  121 — 146). — The  cell  of 
Nitella  is  able  to  absorb  bromine  from  the  surround¬ 
ing  medium  up  to  concentrations  much  greater  than 
that  existing  in  the  medium,  and  at  the  same  time 
chlorine  is  lost  from  the  sap.  The  process,  which  is 
dependent  on  a  supply  of  light  energy,  is  slow.  The 
temperature  coefficient  is  characteristic  of  a  chemical 
process.  W.  0.  Kermacic. 

Catalysis  of  oxidations  by  adrenaline.  J. 
Roest  (Biochem.  Z.,  1926,  176,  17 — 19). — Adrenal¬ 
ine,  1/10,000,  in  faintly  alkaline  solution,  gradually 
uses  oxygen  (0-3 — 0-5  mm.3/min.),  forming  probably 
a  diketoquinone.  p-Phenylenediamine  under  similar 
conditions  uses  0T  mm.3/min.  If  the  two  are  mixed, 
oxygen  consumption  is  considerably  increased  (10 
mm.3/min.  for  20  min.),  an  amount  much  greater 
than  that  required  to  oxidise  the  adrenaline.  In¬ 
creasing  the  concentration  of  the  diamine  has  no 
influence  on  the  rate  of  oxygen  utilisation.  It  is 
concluded  that  molecular  oxygen  is  carried  catalytic- 
ally  to  the  diamine  by  adrenaline.  The  biological 
significance  of  this  reaction  is  discussed. 

P.  W.  Clutterbucic. 

Mineral  content  of  the  blood.  I.  Effect  of 
adrenaline  on  the  blood-calcium.  E.  Pul  ay  and 
M.  Richter  (Z.  ges.  exp.  Med.,  1926,  48,  582 — 589; 
from  Chem.  Zentr.,  1926,  I,  1834). — Adrenaline 
intoxication  in  rabbits  causes  acidosis,  an  increase 
in  the  total  calcium  and  the  free  (i.e.,  ultrafilterable) 
calcium  of  the  blood,  and  usually  a  decrease  in  the 
potassium  content.  E.  C.  Smith. 

Nature  of  the  internal  secretion  of  the  pancreas 
and  mechanism  of  its  action.  A.  Choay  (Bull. 
Soc.  Chim.  biol.,  1926,  8,  843— 889).— A  lecture 
delivered  on  May  18,  1926. 

Altered  metabolism  of  normal  animals  under 
insulin  treatment.  E.  E.  Hawley  and  J.  R. 
Mhrlin  (Amer.  J.  Physiol.,  1925,  75,  107 — 130). — 
The  characteristic  action  of  insulin  consists  of  shifting 
of  the  metabolism  from  fat  and  protein  to  carbo¬ 
hydrate.  With  rabbits,  in  the  period  terminating 
1-75  hrs.  after  insulin,  there  is  an  abrupt  change  in 
metabolism  from  fat  to  carbohydrate,  i.e.,  from  no 
carbohydrate  to  T36  g.  per  hr.  and  from  0-8  g.  of  fat  to 
0-06  g.  Glycogen  must  be  supplied  from  the  liver  and 
other  organs  as  the  main  source  of  the  carbohydrate 
oxidised  after  insulin.  Chemical  Abstracts. 


Action  of  repeated  doses  of  insulin.  K. 
Waltner  (Biochem.  Z.,  1926,  176,  246—250). — 
Daily  repeated  injection  of  a  non-toxic  but  relatively 
high  dose  of  insulin  causes  a  continually  increasing 
sensitivity  to  insulin  accompanied  by  an  increasing 
fall  of  blood-sugar  and  eventually  resulting  in  symp¬ 
toms  of  insulin  poisoning  (cf.  Langecker  and  Stross, 
this  vol.,  205).  P.  W.  Clutterbucic. 

Influence  of  insulin  on  acetaldehyde  formation 
in  the  animal  organism.  J.  V.  Supniewsici  (J. 
Biol.  Chem.,  1926,  70,  13 — 27). — The  formation  of 
acetaldehyde  by  excised  tissues  under  sterile  con¬ 
ditions  in  vitro  was  increased  by  addition  of  insulin ; 
the  concentration  of  acetaldehyde  in  the  tissues  of 
normal  animals  was  raised  by  simultaneous  ad¬ 
ministration  of  insulin  and  of  dextrose,  and,  in  the 
blood,  after  administration  of  insulin  and  alcohol. 
In  depancreatised  animals,  the  acetaldehyde  of  the 
blood  and  urine  is  increased  and  administration  of 
insulin  causes  it  to  fall  to  the  normal  level ;  similarly, 
insulin  increases  the  rate  of  disappearance  from  the 
blood  of  acetaldehyde  after  an  injection  of  the  latter 
substance.  C.  R.  Harington. 

Identification  of  acetaldehyde  in  normal  blood, 
and  its  concentration  in  the  blood  of  normal  and 
diabetic  dogs.  A.  H.  Gee  and  I.  L.  Chaiicoff  (J. 
Biol.  Chem.,  1926,  70,  151 — 165). — The  presence  of 
acetaldehyde  in  normal  blood  has  been  confirmed  by 
isolation  of  its  condensation  product  with  dimethyl- 
hydroresorcinol  (cf.  Neuberg,  A.,  1923,  i,  171).  The 
results  of  Supniewski  (cf.  preceding  abstract)  are 
criticised  on  the  ground  that  he  neglected  the  error 
introduced  by  the  presence  of  acetone  in  the  blood 
of  diabetic  animals.  A  modification  of  the  method 
of  Bougault  and  Gros  (A.,  1922,  ii,  666)  is  described, 
which  indicates  that  normal  dog  blood  contains 
0-02 — 0-06%  of  acetaldehyde,  these  figures  being 
in  good  agreement  with  the  weight  of  the  above- 
mentioned  condensation  product  actually  prepared 
from  blood.  No  significant  variations  from  the 
normal  were  found  in  the  acetaldehyde  content  of 
the  blood  of  depancreatised  dogs. 

C.  R.  Harington. 

Co-enzymic  nature  of  insulin.  T.  Brugsch  and 
H.  Horsters  (Z.  physiol.  Chem.,  1926,  157,  186 — 
191). — The  criticism  of  Euler  and  Myrback  of  the 
conclusions  of  the  authors  (Biochem.  Z.,  1925,  158, 
144),  that  insulin  is  an  activator  or  co-cnzyme  for 
phosphatese,  is  unjustified.  These  critics  assume 
(a)  that  yeast  phosphatese  and  muscle  phosphatese 
are  identical,  (6)  that  the  hexosephosphate  of  yeast 
and  that  of  muscle  are  identical,  neither  of  which 
assumptions  can  be  accepted.  Insulin  is  the  co¬ 
enzyme  of  muscle  phosphatese  and  is  not  identical 
with  the  co-zymase  of  yeast  fermentation. 

H.  D.  Kay. 

Insulin  and  co-zymase.  K.  Freudenberg  and 
W.  Dirscherl  (Z.  physiol.  Chem.,  1926,  157  ,  64 — 
75). — The  activation  of  Bacillus  casei  s  by  insulin, 
observed  by  Virtanen  (A.,  1925,  i,  753;  this  vol., 
435),  is  thought  by  the  authors  to  be  due  to  an 
amount  of  co-zymase  occurring  as  an  impurity  in 
the  insulin,  because  the  insulin  can  be  freed  from 
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activating  substance  by  suitable  methods  of  purific¬ 
ation.  H.  I.  Coombs. 

Action  of  insulin  on  the  blood-sugar  in  vitro. 
E.  Muller  (Biochem.  Z.,  1926,  175,  491 — 495). — 
The  permeability  of  the  erythrocytes  of  the  goose 
to  dextrose  and  to  chloride  ions  is  not  influenced  by 
insulin.  During  insulin  hypoglycemia,  the  tissue 
sugar  also  drops.  Blood  glycolysis  in  the  presence 
of  muscle  pulp  is  not  influenced  by  insulin. 

J.  Pryde. 

Effect  of  muscle  and  insulin  on  dextrose  in 
vitro.  M.  M.  Harris,  M.  Lasker,  and  A.  I.  Ringer 
(J.  Biol.  Chem.,  1926,  69,  713 — 719). — The  experi¬ 
ments  of  Lundsgaard  and  Holboll  (A.,  1925,  i,  208) 
could  not  be  repeated^  (cf.  also  Barbour,  this  vol., 
435).  *  C.  R.  Harington. 

Rotatory  power  of  dextrose-insulin  solutions 
in  contact  with  muscle-tissue  in  vitro.  H.  H. 
Beard  and  V.  Jersey  (J.  Biol.  Chem.,  1926,  70, 
167 — 171). — The  results  of  Lundsgaard  and  Holboll 
(A.,  1925,  i,  1494)  could  not  be  confirmed. 

C.  R.  Harington. 

Albino  rat  in  insulin  standardisation.  Normal 
blood-sugar  and  glycogen  content  of  the  liver 
and  muscles.  L.  Karczag,  J.  J.  R.  Macleod,  and 
M.  D.  Orr  (Trans.  Roy.  Soc.  Canada,  1925,  19,  [v], 
57 — 61). — The  liver  glycogen  of  rats,  starved  for 
24  hrs.  previous  to  death,  varies  only  between  narrow 
limits,  whilst  the  muscle  glycogen  shows  a  remark¬ 
able  constancy.  The  relation  existing  between  the 
weight  of  the  liver  and  its  glycogen  content  in  normal 
and  starved  animals  shows  that  the  increase  of 
weight  during  digestion  is  dependent  mainly  on 
factors  other  than  glycogen  deposition.  It  is  not 
possible  to  predict  the  glycogen  content  from  the 
liver  weight. 

The  blood-sugar  of  the  albino  rat  exhibits  a  greater 
constancy  than  that  of  rabbits,  which  renders  this 
animal  suitable  for  the  standardisation  of  insulin 
preparations.  C.  Remington. 

Preparation,  physiological  properties,  and 
standardisation  of  a  parathyroid  hormone.  J.  B. 
Collip  and  E.  P.  Clark  (Trans.  Roy.  Soc.  Canada, 
1925,  19,  [v],  25 — 26). — -The  glands  are  removed 
and  frozen  soon  after  death.  They  are  then  digested 
at  100°  with  5%  hydrochloric  acid  for  1  hr.  After 
dilution,  fat  is  removed  and  the  pa  brought  to  8  by 
addition  of  10%  sodium  hydroxide,  and  then  sufficient 
dilute  hydrochloric  acid  added  to  produce  flocculation. 
The  precipitate  is  filtered  off,  dissolved  in  alkali,  and 
reprecipitated  twice.  The  combined  filtrates  are 
made  acid  to  Congo-red,  sodium  chloride  is  added  to 
saturation,  and  the  precipitate  collected.  The  salting- 
out  process  is  repeated,  the  precipitate  being  finally 
precipitated  at  its  isoelectric  point  (pu  4-8),  first 
from  alkaline  and  then  from  acid  solution.  It  is 
treated  with  alcohol  and  ether  and  dried  in  a  vacuum. 

The  preparation  causes  a  rise  in  serum  calcium  of 
both  normal  and  parathyrOidectomised  dogs,  and  is 
a  specific  for  parathyroid  tetany.  In  excess,  it  causes 
typical  symptoms  culminating  in  death.  It  may  be 
standardised  by  the  use  of  normal  dogs,  and  contains 


15-5%  of  nitrogen  and  traces  of  iron  and  sulphur, 
but  no  phosphorus. 

The  Molisch  reaction  is  negative  (cf.  A.,  1925,  i, 
754,  1017;  this  vol.,  206).  C.  Remington. 

Action  of  parathyroid  extract  on  blood-  and 
cerebrospinal  fluid-calcium.  A.  T.  Cameron  and 
V.  H.  K.  Moorhouse  (Trans.  Roy.  Soc.  Canada, 

1925,  19,  [v],  39 — 43). — Injection  of  parathyroid 
extract  into  parathyroidectomised  animals  leads  to  a 
rise  in  the  calcium  of  the  serum  and  plasma,  these 
values  approximately  coinciding.  The  whole  blood 
calcium  rises  correspondingly  and  the  cerebrospinal 
fluid  shows  a  delayed  rise. 

Injection  into  normal  animals  causes  death  with 
characteristic  symptoms,  whilst  the  calcium  values 
rise  in  an  analogous  manner  (cf.  A.,  1925,  i,  857). 

C.  Remington. 

Action  of  parathyroid  extracts  on  guanidine. 

F.  D.  White  and  A.  T.  Cameron  (Trans.  Roy.  Soc. 
Canada,  1925,  19,  [v],  45 — 52). — Vine’s  method  for 
determining  the  activity  of  parathyroid  extracts  is 
not  trustworthy,  as  it  appears  to  depend  on  the 
inhibitory  effect  of  certain  substances  such  as  arginine 
or  nucleic  acid  derivatives  on  the  precipitation  of 
guanidine  picrate.  Collip’s  extract  when  tested  by 
this  method  shows  negligible  activity. 

C.  Remington. 

Pathological  variations  in  the  serum  calcium. 

G.  H.  Percival  and  C.  P.  Stewart  (Quart.  J.  Med., 

1926,  19,  235 — 248). — The  normal  range  is  9-4 — r 
9-9  mg.  per  100  c.c.  of  serum.  The  effect  on  the 
serum  calcium  of  administration  of  parathyroid  and 
calcium  salts  is  described.  Chemical  Abstracts. 

Influence  of  diets  rich  in  vitamins  and  poor 
in  minerals  on  metabolism  and  on  the  urinary 
C  :  N  ratio.  T.  Kanamori  (Biochem.  Z.,  1926, 175, 
318 — 329). — From  experiments  on  dogs,  it  is  con¬ 
cluded  that  a  diet  poor  in  salts  results  in  an  initial 
considerable  fall  in  body-weight,  followed  by  a  less 
regular  loss.  Absorption  of  foodstuffs  is  generally 
unaffected,  but  slight  disturbances  associated  with 
diarrhoea  may  occur.  The  nitrogen  balance  is  some¬ 
times  negative,  sometimes  positive,  whilst  the  urinary 
carbon  output  varies  in  the  same  way,  so  that  the 
C  :  N  ratio  of  the  urine  retains  its  normal  value. 

J.  Pryde. 

Relation  of  rate  of  growth  to  diet.  I.  T.  B. 
Osborne  and  L.  B.  Mendel  (J.  Biol.  Chem.,  1926, 
69,  661 — 673). — Considerably  more  rapid  early  growth 
in  male  albino  rats  than  has  hitherto  been  observed 
has  been  obtained  by  modification  of  the  diets 
previously  used.  The  significant  alterations  appear 
to  be  inclusion  of  a  larger  proportion  of  protein  and 
the  use  of  “  natural  ”  foods  (e.g.,  green  leaves  and 
yeast)  as  supplements.  C.  R.  Harington. 

Accessory  growth-factors.  IX.  H.  von  Euler 
and  M.  Rydbom  (Z.  physiol.  Chem.,  1926,  157,  163 — 
170). — By  adding  small  amounts  of  meat  to  a  diet 
somewhat  deficient  in  vitamin-/!  and  -D,  almost 
normal  growth  may  be  obtained,  with  young  rats, 
for  9  or  10  weeks.  It  is  suggested  that  this  addition 
assists  the  animal  in  the  first  stage — sterol  formation 
— of  the  autogenous  elaboration  of  vitamins.  Choi- 
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e. sterol  in  the  relatively  large  amounts  of  0-1  g.  of 
pure  cholesterol  per  rat  per  day,  given  per  os  with  or 
without  coincident  ultra-violet  irradiation  of  the 
animal,  maintains  rats  on  a  diet  deficient  in  vitamin-A 
and  -D  at  a  steady  rate  of  growth  for  at  least  a  month. 
An  irradiated  vegetable  oil  (arachis)  of  which  10  mg. 
daily  are  sufficient  to  provide  the  vitamin-D  necessary 
for  one  rat,  when  fed  in  80  times  the  minimal  dose 
brings  about  almost  as  striking  an  increase  in  the 
rate  of  growth  as  the  feeding  of  excessive  amounts  of 
cod-liver  oil.  H.  D.  Kay. 

Colorimetric  investigations  of  oils  containing 
vitamins-A  and  -D  and  of  irradiated  oils.  H. 
von  Euler,  K.  Myrback,  and  S.  Karlsson  (Z. 
physiol.  Chem.,  1926, 157,  263 — 282). — Certain  colour 
reactions  of  cod-liver  oil  and  of  normal  and  irradiated 
cholesterol  have  been  studied,  in  the  hope  of  finding 
a  satisfactory  colour  reaction  specific  for  vitamin- A 
or  -D.  One  of  the  most  hopeful  reactions  is  that 
described  by  Fearon  (this  vol.,  207),  using  pyrogallol 
and  trichloroacetic  acid.  This  colour  reaction  per¬ 
mits  of  quantitative  study.  Cod-liver  oil  reacts  in  a 
way  quite  dissimilar  from  that  shown  by  irradiated 
vegetable  oils.  The  influence  of  the  addition  of 
benzoyl  peroxide  to  the  reaction  mixture  is  described. 
It  is  concluded  that  the  value  of  such  colour  reactions 
cannot  be  decided  until  more  tests  have  been  carried 
out  with  material  of  known  vitamin-A  and  -D  content. 

H.  D.  Kay. 

Colour  tests  suggested  for  vitamin-A.  0. 
Rosenheim  and  T.  A.  Webster  (Lancet,  1926,  ii, 
806 — 807). — Fearon’s  pyrogallol  test  is  shown  to 
have  no  relation  to  vitamin-A,  since  it  is  negative 
when  applied  to  the  unsaponifiable  fraction  of  cod- 
liver  oil,  which  contains  the  vitamin.  Moreover, 
the  soaps  obtained  on  saponifying  cod-liver  oil,  which 
contain  no  vitamin,  give  a  strongly  positive  Fearon’s 
test.  The  chromogen  of  the  reaction  is  associated 
with  the  unsaturated  fatty  acids.  The  arsenious 
chloride  test  may  be  specific  for  vitamin-A,  all 
experimental  evidence  obtained  so  far  being  com¬ 
patible  with  this  assumption.  The  chemical  findings 
are  supported  by  the  results  of  feeding  experiments. 

H.  W.  Dudley. 

Comparison  of  results  obtained  with  the  rat 
and  the  pigeon  in  testing  for  the  antineuritic 
vitamin.  A.  Seidell  (Bull.  Soc.  Chim.  biol.,  1926, 
8,  746 — 750). — Better  recovery  of  rats  which  had 
been  maintained  on  a  diet  deficient  in  vitamin-B 
was  obtained  when,  in  addition  to  a  vitamin-B 
concentrate,  autoclaved  yeast  was  given.  The 
addition  of  the  yeast  alone  had  no  curative  effects. 
With  pigeons,  administration  of  yeast  in  addition 
to  the  concentrate  did  not  increase  the  curative 
effect  of  the  latter.  Hence  it  is  suggested  that  for 
the  testing  of  vitamin-B  the  rat  is  best  suited,  whilst 
the  pigeon  should  be  used  for  the  testing  of  the 
antineuritic  vitamin.  H.  J.  Channon. 

Cholesterol  content  of  the  organs  of  the  guinea- 
pig  on  a  scorbutic  diet.  Mouriquand  and 
Leulier  (Compt.  rend.  Soc.  Biol.,  1925,  93,  1314 — 
1315;  from  Chem.  Zentr.,  1926,  I,  1838).— The 
cholesterol  content  of  the  suprarenal  gland  is  dimin¬ 


ished  in  vitamin-C  deficiency.  No  effect  is  observed 
in  the  case  of  the  liver,  lung,  or  spleen. 

E.  C.  Smith. 

Antiscorbutic  fraction  of  lemon  juice.  IV. 
C.  G.  Daubney  and  S.  S.  Zilva  (Biochem.  J.,  1926, 
20,  1055 — 1059). — The  behaviour  of  inorganic  con¬ 
stituents  of  lemon  juice  in  the  various  stages  of  the 
preparation  of  concentrated  antiscorbutic  fractions 
from  lemon  juice  has  been  studied  (cf.  A.,  1924,  i, 
588,  901 ;  1925,  i,  1220).  Nickel,  cobalt,  and  boron 
were  found  to  be  absent,  phosphorus  and  iodine  to 
be  present  in  the  purest  fractions.  The  iodine  present 
in  the  purest  fraction  is  separable  from  the  active 
principle  by  diffusion.  S.  S.  Zilva. 

Vitamin-C  of  lemon  rind.  S.  G.  Willimott  and 
F.  Wokes  (Biochem.  J.,  1926,  20,  1013—1015).— 
Alcoholic  extracts  of  the  outer  pigmented  portion  of 
ripe  lemons  contain  only  small  amounts  of  vitamin-C. 

S.  S.  Zilva. 

Factors  influencing  calcification  processes  in 
the  rabbit.  M.  Mellanby  and  E.  M.  Killick 
(Biochem.  J.,  1926,  20,  902 — 926). — Diets  are  de¬ 
scribed  which  promote  good  groivth  and  general 
good  health  in  rabbits,  but  produce  very  defective 
calcification  of  bones  and  teeth.  The  degree  of 
abnormal  calcification  is  related  to  the  growth  of 
the  animal.  The  worst  calcification  is  obtained  in 
rabbits  on  the  deficient  diet  when  the  calcium- 
phosphorus  content  of  the  diet  approximates  to  the 
amounts  which  were  found  to  be  satisfactory  in  the 
production  of  rickets  in  rats.  Calcification  in  rachitic 
rabbits  is  produced  in  the  usual  way,  either  by 
increasing  the  calcifying  vitamin  in  the  diet  or  by 
exposing  the  animal  or  the  food  to  ultra-violet  rays. 
Vegetable  foods  are  mostly  deficient  in  the  anti¬ 
rachitic  vitamin.  Grass,  especially  summer-grown 
grass,  is  more  active  than  cabbage.  Carrots  and  swedes 
are  richer  in  the  vitamin  than  white  turnips. 

S.  S.  Zilva. 

Phosphorus  and  calcium  metabolism  of  young 
rachitic  rats  fed  on  a  calcium-rich  diet  and 
treated  with  ultra-violet  rays,  cod-liver  oil,  and 
phosphates.  P.  Schultzer  (Compt.  rend.  Soc. 
Biol.,  1925,  93,  1005 — 1007;  from  Chem.  Zentr., 
1926,  I,  1838). — In  all  cases  of  improvement  of  the 
rachitic  condition,  by  whatever  treatment,  the 
retention  of  calcium  and  phosphorus  is  increased. 
An  alteration  in  urinary  phosphorus  excretion  occurs 
only  when  phosphates  are  administered.  In  other 
cases  the  fecal  phosphorus  only  is  affected. 

E.  C.  Smith. 

Effect  of  various  methods  of  treatment  on  the 
calcium  and  inorganic  phosphorus  of  the  serum 
of  rachitic  rats.  P.  Schultzer  (Compt.  rend.  Soc. 
Biol.,  1925,  93,  1008 — 1010;  from  Chem.  Zentr.,  1926, 
I,  1838). — Treatment  with  phosphate  is  again  differ¬ 
entiated  from  that  with  ultra-violet  light  or  cod- 
liver  oil  by  its  effect  on  the  serum-phosphate  (cf. 
preceding  abstract).  E.  C.  Smith. 

Photoactivity.  V.  Relation  between  photo¬ 
graphic  and  antirachitic  activity.  H.  Vollmer 
and  J.  Serebrijski  (Biochem.  Z.,  1926,  176,  84 — 
91). — Compounds  which  are  photoactive  under  the 
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action  of  ultra-violet  rays  readily  take  up  oxygen,  giving 
peroxides  or  ozonides.  Compounds  which  are  active 
in  the  unirradiated  state  often  owe  this  fact  to  their 
hydrogen  peroxide  content,  and  others  which  become 
active  on  irradiation  to  the  production  of  hydrogen 
peroxide  by  the  breakdown  of  oxidation  products 
arising  during  irradiation.  The  antirachitic  activ¬ 
ation  by  ultra-violet  rays  is  an  oxidation,  peroxid¬ 
ation,  or  ozonisation  of  readily  oxidisable  compounds. 
Hydrogen  peroxide,  taken  by  the  mouth,  is  anti- 
rachitically  inactive.  Material  taken  by  the  mouth 
can  be  active  only  when  it  can  pass  the  digestive 
tract  unchanged  and  give  up  its  active  oxygen  to  the 
cell.  P.  W.  Cltttterbuck. 

Antirachitic  value  of  irradiated  cholesterol. 
II.  Separation  into  active  and  inactive  fractions. 
A.  P.  -Hess,  M.  Weinstocic,  and  E.  Sherman  (J. 
Biol.  Chem.,  1926,  70,  123 — 127). — The  complete 
loss  of  antirachitic  activity,  previously  observed 
(this  vol.,  546)  in  the  attempt  to  separate  an  active 
fraction  from  irradiated  cholesterol  by  treatment 
with  digitonin,  has  been  avoided  by  carrying  out  the 
precipitation  and  filtration  in  an  atmosphere  of 
nitrogen;  the  filtrate  is  mixed  with  linseed  oil  and 
the  alcohol  removed  in  a  vacuum.  The  whole  of  the 
active  material  was  then  found  in  the  filtrate,  and 
amounted  to  4%  of  the  original  cholesterol.  On 
extraction  of  irradiated  cholesterol  with  liquid 
ammonia,  4%  of  the  material  was  dissolved;  the 
insoluble  residue  was  inactive,  whereas  the  soluble 
portion  protected  rats  against  rickets  when  admini¬ 
stered  in  daily  doses  of  2-5  mg.  In  spite  of  the 
apparent  chemical  similarity  between  vitamin-!)  and 
the  ovarian  hormone  (cf.  Doisy,  A.,  1924,  i,  1387), 
preparations  of  the  two  substances  show  no  physio¬ 
logical  properties  in  common.  C.  R.  Harington. 

Permeability  in  plant-cells.  D.  T.  MacDougal 
(Carnegie  Inst.  Wash.  Yearbook,  1922,  21). — Pentos¬ 
ans  and  lipins  predominate  in  the  outer  layers  of 
plant  cells,  in  which  the  proteins  may  play  a  sub¬ 
ordinate  part  only.  Chemical  Abstracts. 

Mechanism  of  photosynthesis  and  the  internal 
factor.  H.  A.  Spoehr  (Carnegie  Inst.  Wash. 
Yearbook,  1922,  21).— -It  is  considered  that  photo¬ 
synthesis  and  respiration  are  interdependent. 

Chemical  Abstracts. 

Carbohydrate-amino-acid  relation  in  the 
respiration  of  leaves.  H.  A.  Spoehr  and  J.  M. 
McGee  (Carnegie  Inst.  Wash.  Yearbook,  1922,  21). — 
The  supply  of  carbohydrate  and  free  amino-acids  is 
influenced  by  light .  Chemical  Abstracts  . 

Temperature  coefficients  and  efficiency  of 
photosynthesis.  H.  A.  Spoehr  and  J.  M.  McGee 
(Carnegie  Inst.  Wash.  Yearbook,  1922,  21). 

Chemical  Abstracts. 

Carbohydrate  metabolism  of  leaves.  H.  A. 
Spoehr  (Carnegie  Inst.  Wash.  Yearbook,  1922,  21). 

Che. mic al  Abstracts. 

Influence  of  various  sugars  on  respiration. 
H.  A.  Spoehr  and  J.  M.  McGee  (Carnegie  Inst. 
Wash.  Yearbook,  1922,  21).— When  dextrose  is  fed 
to  leaves,  the  carbohydrate  content  is  maintained  or 
increased,  but  the  rate  of  respiration  is  not  dependent 


only  on  the  amount  of  available  carbohydrates. 
The  influence  of  amino-aeid  on  leaves  given  sucrose 
is  not  so  great  as  when  dextrose  is  given.  Lsevulose 
is  more  easily  oxidised  than  any  of  the  other  hexose 
sugars.  d-Mannose  produces  in  higher  plants  a 
relatively  high  rate  of  respiration. 

Chemical  Abstracts. 

Utilisation  of  various  materials  in  plant 
respiration.  G.  Klein  and  K.  Pirschle  (Biochem. 
Z.,  1926,  176,  20 — 31). — The  percentage  increase  of 
respiration  of  wheat  germ  as  measured  by  aldehyde 
formation  for  the  following  substances  is  :  dextrose, 
84  ;  galactose,  77-8  ;  laavulose,  56T  ;  sucrose,  54-6  ; 
maltose,  49-5;  lactose,  39;  methyl  alcohol,  0;  ethyl 
alcohol,  120-5;  isopropyl  alcohol,  58-4;  glycerol, 
34-7;  mannitol,  69-5;  acetic  acid,  127-5;  propionic 
acid,  48-5 ;  lactic  acid,  31-6 ;  pyruvic  acid,  500 
(quantitative) ;  oxalic  acid,  77-9 ;  malic  acid,  0 ; 
tartaric  acid,  85-2 ;  citric  acid,  9-5 ;  alanine,  13-9 ; 
asparagine,  28-3 ;  dihydroxyacetone,  165-2. 

P.  W.  Cltttterbuck. 

Nutrition  of  plants  with  aldehydes.  VII. 
Increase  of  the  carbohydrate  content  of  Elodea 
canadensis  by  acetaldehyde.  T.  Sabalitschka 
and  H.  Weidling  (Biochem.  Z.,  1926,  176,  210 — - 
224). — By  addition  of  acetaldehyde  to  the  nutritive 
solution,  the  starch  content  of  Elodea  canadensis, 
R.  and  M.,  is  increased  both  in  light  and  in  darkness. 
The  concentration  of  aldehyde  optimal  for  starcli 
formation  is  0-032%.  This  concentration  is  not, 
although  concentrations  of  0-064%  and  0-128%  are, 
injurious  to  plant  enzymes  during  prolonged  action. 

P.  W.  Cltttterbuck . 

Activation  of  plant  enzymes  by  ions,  in  relation 
to  nutrition.  I.  Amylase  of  sugar  beet  poor  in 
potash.  G.  Doby  and  R.  P.  Hibbard  (Biochem.  Z., 
1926,  176,  165 — 177). — Sugar-beet  amylase  is  activ¬ 
ated  by  both  anions  (Cl',  F',  N03')  and  cations 
(K\  Na‘),  but  most  powerfully  by  Cl'.  Amylase  of 
beet  grown  in  sand  devoid  of  potash  is  more  strongly 
activated  by  Cl'  than  amylase  of  plants  supplied 
with  the  normal  amount  of  alkali.  The  concentration 
of  the  enzyme  decreases,  with  progressive  growth 
of  the  plant  more  quickly  in  plants  receiving  normal 
nutrition  than  in  those  the  nutrition  of  which  is 
devoid  of  potash.  P.  W.  Cltjtterbttck. 

Physiological  function  of  iodine  in  synthetic 
and  working  metabolism  of  cells  poor  and  rich 
in  chlorophyll.  J.  Stoklasa  (Biochem.  Z.,  1926, 
176,  38 — 61). — Iodine  is  assimilated  by  all  living 
organisms  of  the  soil  and  plays  on  important  role 
in  those  showing  greater  respiratory  activity  (bacteria) 
as  iodine-oxydase.  Siphonogams  (phanerogams) 
assimilate  iodine  by  means  of  roots  and  leaves,  but 
to  differing  extents.  The  greatest  power  of  absorp¬ 
tion  is  found  in  halophytes,  hygrophiles,  hydro¬ 
phytes,  and  certain  mesophytes.  When  the  soil 
contains  0-5  g./kg.  iodine,  this  escapes,  due  to  the 
dissimilatory  action  of  bacteria.  It  is  concluded 
that  the  respiratory  process  in  plants  is  considerably 
assisted  by  iodine,  especially  in  presence  of  iron  and 
by  a-rays  of  radium  emanation.  The  power  of  iodine 
to  decrease  thepH  of  plant  organisms  is  very  important 
in  view  of  the  decrease  of  enzymic  activity  and  the 
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destruction  of  chlorophyll  resulting  from  accumul¬ 
ation  of  organic  acids.  The  chlorophyll  apparatus 
of  plants  always  contains  a  greater  amount  of  iodine 
than  the  root  system.  Iodine  is  assimilated  and 
converted  into  an  organic  form  by  many  plants. 

P.  W.  Clutterbuck. 

Nitrogenous  extractives  from  etiolated  Lupinus 
luteus  seedlings.  A.  Tokarewa  (Z.  physiol.  Chem., 
1926,  158,  28 — 31). — The  water  extract  froih  17-3  kg. 
of  8-day  seedlings  of  Lupinus  luteus  is  shown  to  contain 
no  carnosine,  hut  much  asparagine,  with  traces  of 
creatinine  and  betaine.  C.  Hollins. 

Nitrogenous  constituents  of  the  cauliflower 
bud.  I.  Protein  fractions.  M.  C.  McKee  and 
A.  H.  Smith  (J.  Biol.  Chem.,  1926,  70,  273—284).— 
By  extraction  of  the  edible  portion  of  the  cauliflower 
with  water  there  was  obtained  a  heat-coagulablc 
protein,  and  by  further  extraction  of  the  residue  with 
0-3%  sodium  hydroxide  and  acidification  of  the 
extract  with  acetic  acid,  a  second  protein  fraction 
was  obtained.  Both  preparations  gave  reactions  for 
carbohydrate ;  figures  are  given  for  the  elementary 
analysis  and  distribution  of  nitrogen  determined  by 
the  method  of  Van  Slyke.  The  two  preparations 
formed  4-8  and  1-7%  of  the  total  solids,  and  repre¬ 
sented  11-3  and  3T%,  respectively,  of  the  total 
nitrogen  of  the  original  material. 

C.  R.  Harington. 

Composition  of  Salix  triandra,  L.  Rutoside, 
asparagine,  and  a  new  glucoside.  M.  Bridel  and 
C.  Beguin  (Bull.  Soc.  Chim.  biol.,  1926,  8,  901—914). 
— Sec  this  vol.,  983. 

Isolation  from  the  flowers  of  ZJlex  europmus,  L., 
of  a  new  glucoside  hydrolysed  by  rhamno- 
diastase.  M.  Bridel  and  C.  BfiouiN  (Bull.  Soc. 
Chim.  biol.,  1926,  8,  895 — 900;  cf.  this  vol.,  201). — 
The  alcoholic  extract  of  the  flowers  was  concentrated 
and  the  aqueous  residue  extracted  with  ether  and 
concentrated  in  a  vacuum.  The  crystals  separating 
during  9  months  were  recrystalliscd  from  boiling 
water,  30%  and  70%  alcohol.  The  product, 
ulexoside,  m.  p.  247°,  was  almost  insoluble  in  cold 
water,  [a]D  —51-92°  in  70%  alcohol.  Hydrolysis 
with  rhamnodiastase  gave  an  unidentified  reducing 
sugar  and  a  crystalline  product  ( ulexogenol ).  This 
and  the  original  glucoside  gave  colour  reactions  with 
sodium  hydroxide  reminiscent  of  rhamnicoside. 

R.  K.  Cannan. 

Biochemical  hydrolysis  of  robinoside  (robin- 
ine).  Robinose — a  new  triose.  C.  Charaux 
(Bull.  Soc.  Chim.  biol.,  1926,  8,  915 — 923). — Robin¬ 
oside  is  hydrolysed  by  rhamnodiastase  to  a  triose, 
robinose,  which  is  composed  of  1  mol.  of  galactose 
and  2  mols.  of  rhamnose,  being  isomeric  with 
rhamninose.  During  the  hydrolysis  a  gel  is  first 
formed  which  slowly  liquefies  as  the  robinose  separ¬ 
ates.  The  latter  is  hygroscopic  and  exhibits  muta- 
rotation,  [a]D  -4-1-94°.  The  flowers  of  Robinia 
contain  an  enzyme  capable  of  hydrolysing  the  triose 
into  its  constituent  hexoses,  R.  K.  Cannan. 

Sucrose  formation  in  potatoes  during  drying. 
I.  _  C.  J.  de  Wolff  (Biochem.  Z.,  1926,  176,  225— 
245). — The  formation  of  sucrose  in  potato  slices  on 


drying  at  an  optimum  temperature  (Waterman, 
Chem.  Weekblad,  1914,  11,  332)  is  due,  not  to  an 
effect  of  temperature,  but  to  the  loss  of  water.  When 
the  loss  in  weight  on  quick  drying  exceeds  53%, 
sucrose  formation  stops.  Potato  pulp  does  not  form 
sucrose  on  drying.  P.  W.  Clutterbuck. 

Pectic  substances  of  plants.  IV.  Pectic 
substances  in  the  juice  of  oranges.  F.  W. 
Norris  (Biochem.  J.,  1926,  20,  993— 997).— The 
substance  in  orange  juice  is  identical  with  the  t-ri- 
methylated  derivative  of  pectic  acid  (pectinogen) 
described  by  Norris  and  Schryvcr  (A.,  1925,  i,  1226). 
It  is  derived  from  the  cell-wall  by  the  action  of  the 
acids  and  enzymes  in  the  juice,  since  the  yield  is 
increased  if  the  fruit  is  macerated  before  expression 
of  the  juice  in  order  to  allow  the  juice  to  come  into 
intimate  contact  with  the  cell-wall.  The  •  pectic 
substance  of  the  juice  is  converted  into  the  insoluble 
gel  of  pectic  acid  on  keeping,  unless  the  fruit  is  boiled 
before  treatment.  S.  S.  Zilva. 

Fat  content  of  breads  and  cereals.  G.  A. 
Cormack  (Biochem.  J.,  1926,  20,  1052 — 1054). — 
Bread  previously  digested  by  pepsin  gives  a  higher 
fat  yield  on  extraction  with  ether  than  before  diges¬ 
tion.  Similarly,  a  somewhat  higher  yield  of  fat  is 
obtained  when  flours  are  previously  digested.  A 
Soxhlet  ether  extraction  with  repeated  trituration 
of  the  flour  in  the  course  of  extraction  secures  a  very 
complete  removal  of  the  fats  and  gives  a  higher  result 
than  Soxhlet  extraction  after  digestion  or  by  ex¬ 
traction  in  a  separator  after  peptic  digestion. 

S.  S.  Zilva. 

Pigment  in  tegument  of  seeds  of  Phaseolus 
vulfjaris.  M.  Skalinska  (Compt.  rend.  Soc.  Biol., 

1925,  93,  7S0 — ' 782;  from  Chem.  Zentr.,  1926,  I, 

1821). — Flavoncs  arc  present,  which  can  be  converted 
into  anthocyanins.  E.  C.  Smith. 

Yellow  chromatophoric  pigments  of  the 
higher  plants.  H.  Kylin  (Z.  physiol.  Chem., 

1926,  157,  148 — 162). — By  dipping  strips  of  filter- 
paper  into  1-day  cold  alcoholic  extracts  of  Achillea 
millefolium  four  bands  of  colour  were  obtained.  If 
a  boiling  extract  were  made,  only  three  were  obtained. 
This  was  thought  to  be  due  to  the  destruction  of 
chlorophyllase.  The  time  necessary  to  obtain  the 
fourth  band  is  a  function  of  the  amount  of  enzyme 
present  in  the  leaves.  It  is  probable  that  in  all  the 
higher  plants  there  are  two  xanthophyll  modifications, 
that  which  turns  green  with  hydrochloric  acid 
being  called  phylloxanthin.  In  the  higher  plants, 
there  is  also  a  red  pigment,  rhodoxanthin. 

H.  I.  Coombs. 

Electrode  potentials  of  hermidin,  the  chrom¬ 
ogen  of  Mercurialis  perennis.  R.  K.  Cannan 
(Biochem.  J.,  1926,  20,  927 — 937). — ■Mercurialis 
perennis  contains  a  chromogcn  (hermidin)  which  on 
exposure  to  oxygen  turns  into  a  blue  pigment  (cyano- 
hermidin)  and  ultimately  becomes  irreversibly  oxidised 
to  a  yellow  pigment  (chrysohermidin)  (cf.  Haas  and 
Hill,  A.,  1925,  i,  759;  Ann.  Bot.,  39,  861).  By 
titrating  hermidin  with  an  oxidising  agent  such  as 
benzoquinone  or  with  a  reducing  agent  such  as 
sodium  hydrosulphitc,  a  typical  oxidation-reduction 
curve  is  obtained.  Electrode  potentials  of  the  system 
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hermidin-cyanohermidin  over  the  range  2'0-S-0 
are  given.  Wlien  the  titration  is  continued  beyond 
the  end-point  of  the  first  stage  of  oxidation,  another 
region  of  poised  potentials  is  obtained.  Only  in  the 
region  of  pa  7 — 8  can  equilibrium  potentials  be 
recorded,  since  rapid  drifts  in  potential  are  observed 
outside  these  limits,  possibly  due  to  the  subjection 
of  the  true  oxidant  to  an  irreversible  change  at  those 
reactions.  Electrometric  data  are  given  of  the  rates 
of  oxidation  of  hermidin  and  cyano.hermidin  by  a 
stream  of  oxygen  diluted  with  nitrogen. 

S.  S.  Zilva. 

Polarographic  methods  in  biology.  S.  Prat 
(Biochem.  Z.,  1926,  175,  268—273). — A  discussion  of 
the  applicability  of  the  dropping  mercury  cathode 
(cf.  Heyrovsky,  A.,  1925,  ii,  673)  to  the  quantitative 
determination  of  small  amounts  of  metals  in  solutions 
of  physiological  importance.  J.  Pryde. 

Blood-gas  analyser.  C.  C.  Guthrie  (J.  Lab. 
Clin.  Med.,  1926,  11,  565 — 567). — A  modification  of 
the  Haldane  apparatus  and  a  new  method  are 
described  for  the  determination  of  the  carbon  dioxide 
and  oxygen  content  and  capacity  of  the  blood. 

Chemical  Abstracts. 

Apparatus  for  determination  of  methane  in 
metabolism  experiments.  T.  M.  Carpenter  and 
E.  L.  Fox  (J.  Biol.  Chem.,  1926,  70,  115 — 121). — 
A  gas  analysis  apparatus  of  the  Haldane  type  is 
provided  with  a  special  combustion  chamber  which 
makes  possible  the  accurate  determination  of  small 
amounts  of  methane,  such  as  occur  in  the  expired 
air  of  ruminants.  C.  R.  Harington. 

Determination  of  bile-acids  in  blood.  F. 
Rosenthal  and  L.  Wislicki  (Arch.  exp.  Path. 
Pharm.,  1926,  117,  8 — 23). — Whole  blood  or  serum 
(50  c.c.)  is  extracted  with  three  times  the  volume  of 
boiling  absolute  alcohol  and,  after  filtration,  the 
coagulum  is  further  extracted  until  the  Pettenkofer 
reaction  is  negative.  The  extracts  are  evaporated 
to  dryness  and  the  residue  is  extracted  with  ether  so 
long  as  colouring  matter  is  removed.  The  residue 
is  then  treated  with  a  magnesium  sulphate  solution 
(130  g.  in  100  c.c.  water)  at  70°  and  the  precipitate 
filtered  into  a  Gooch  crucible  (through  which  the 
ether  extracts  have  previously  been  passed)  and 
washed  with  the  warm  magnesium  sulphate  solution. 
The  precipitate  is  then  thoroughly  extracted  with 
boiling  absolute  alcohol  until  the  Pettenkofer  reaction 
is  negative  and  the  alcoholic  extract  evaporated  to 
dryness.  The  residue  is  taken  up  in  a  measured 
volume  of  water.  Half  this  solution  is  hydrolysed 
by  heating  at  100°  with  an  equal  volume  of  16% 
potassium  hydroxide  for  6  hrs.,  and  the  amino- 
nitrogen  determined  gasometrically  in  the  two 
portions.  The  difference  multiplied  by  33T2  gives 
the  amount  of  bile  acids  reckoned  as  glycocholic  acid. 

In  icterus,  the  bile  acid  of  the  serum  constitutes 
5 — 12  mg.  per  100  c.c.  Wlien  bile  salt  is  added  to 
whole  blood,  the  distribution  between  corpuscles  and 
scrum  is  in  the  ratio  of  approximately  59  :  41. 

C.  Rimington. 


Blood  uric  acid.  Comparative  results  by 
three  methods,  and  technique  necessary  for 
accurate  determinations.  W.  P.  Holbrook  and 
H.  D.  Haskins  (J.  Lab.  Clin.  Med.,  1926,  11,  377— 
381). — A  slight  modification  of  the  Folin  procedure. 

Chemical  Abstracts. 

Micro-Folin-Wu  method  of  blood-sugar  deter¬ 
mination  using  0-l  c.c.  of  blood.  T.  L.  Byrd 
(J.  Lab.  Clin.  Med.,  11,  1925,  67—75). 

Chemical  Abstracts. 

Apparatus  for  the  determination  of  cholesterol. 
S.  L.  Leiboef  (J.  Lab.  Clin.  Med.,  1925,  10,  S57— 
861).  Chemical  Abstracts. 

Determination  of  albumin  in  urine.  W.  G. 
Exton  (J.  Lab.  Clin.  Med.,  1925,  10,  722—735).— 
2 — 3  C.c.  of  a  filtered  solution  containing  50  g.  of 
sulphosalicylic  acid,  10  g.  of  sodium  sulphate,  and 
25  c.c.  of  saturated  aqueous  phenol-blue  in  1  litre  are 
mixed  with  an  equal  volume  of  urine,  the  mixture 
is  kept  for  5  min.,  gently  warmed,  and  the  opacity 
compared  with  sealed  standard  tubes  prepared  from 
fresh  sheep-serum  of  known  Kjeldahl  value,  sodium 
chloride,  and  gum  arabic.  Allowance  is  made  for  the 
opacity  of  cloudy  urines.  Alkaline  urines  and  those 
containing  much  carbonate  are  first  acidified  with 
acetic  acid.  Chemical  Abstracts. 

Urea  distillation  by  the  Folin-Wu  method. 
H.  E.  B utka  and  F.  E.  Meisner  (J,  Lab.  Clin.  Med., 
1925,  10,  937 — 938).  Chemical  Abstracts. 

Micro-colorimetric  method  for  the  determin¬ 
ation  of  phospholipins  in  seeds.  N.  B.  Guerrant 
(J.  Amer.  Chem.  Soc.,  1926,  48,  2185— 2190).— The 
dried  material  (1  g.)  is  dissolved  in  25  c.c.  of  ether- 
alcohol  (20  :  80),  insoluble  matter  removed  by  centri¬ 
fuging,  and  5  c.c.  of  the  clear  solution  are  evaporated 
to  small  volume;  1  c.c.  of  12-5iY-sulphuric  acid  is 
added,  and  the  mixture  heated.  Hydrogen  peroxide 
(30%)  is  added  continuously  to  prevent  the  solution 
from  darkening,  and  when  all  colour  is  removed  the 
temperature  is  raised  until  the  container  (35  c.c.)  is 
half-filled  with  acid  fume,  and  maintained  at  this 
point  for  6  min.  to  expel  excess  of  oxidising  agent. 
After  cooling,  the  mixture  is  diluted  to  10  c.c.  with 
water,  boiled  for  10  min.,  cooled,  shaken  with  1  c.c. 
of  5%  ammonium  molybdate  solution,  and  then  with 
1  c.c.  of  1:2: 4-aminonaphtholsulphonic  acid  re¬ 
agent.  The  blue  colour  developed  is  then  compared, 
after  suitable  dilution,  with  that  developed  from  a 
known  amount  of  standard  monopotassium  phosphate 
solution  (1  mg.  of  phosphorus  per  c.c.),  prepared 
simultaneously,  and  identically  from  the  stage  of  heat¬ 
ing  with  sulphuric  acid.  The  aminonaphtholsulphonic 
acid  reagent  is  prepared  by  adding  to  1  g.  of  purified 
acid  225  c.c.  of  20%  sodium  hydrogen  sulphite  and 
then  20%  sodium  sulphite  until  the  acid  is  in  solution. 
The  solution  is  then  diluted  to  250  c.c.  The  results 
obtained  compare  satisfactorily  with  those  given  by 
the  gravimetric  method  requiring  100  g.  of  material. 

F.  G.  Willson. 
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Characteristic  low-frequency  series  of  oxygen 
and  nitrogen.  Spectrographic  junction  between 
X-rays  and  the  extreme  ultra-violet.  A.  Dattvil- 
liee  (Compt.  rend.,  1926,  183,  656— 658).— The 
author  has  used  his  method  (this  vol.,  875)  to  investig¬ 
ate  the  characteristic  low-frequency  spectra  of 
oxygen  and  nitrogen  with  thorium,  an  element  of  high 
atomic  weight  and  complete  internal  electronic 
structure,  as  cathode.  A  strong  line  was  obtained 
at  45-3  A.  (IV (J)  coincident  with  the  Ka  line  of  carbon, 
but  due  to  thorium.  This  was  proved  by  measure¬ 
ments  of  the  critical  potentials,  and  by  the  failure 
to  obtain  the  line  when  other  elements  were  used. 
Less  intense  lines  were  obtained  at  48-2,  71-0,  and 
121-0  A.,  and  a  strong  line  at  51-5  A.  These  corre¬ 
spond  with  the  OS,  Oy,  Op,  and  Na  lines,  respectively. 
A  link  is  thus  established  with  the  optical  spectra 
obtained  by  Millikan  in  the  extreme  ultra-violet. 

J.  Ghant. 

Optical  instruments  for  the  infra-red  and 
ultra-violet.  C.  Leiss  (Z.  Physik,  1926,  39,  465 — 
472). — Three  instruments  are  described  :  (1)  an 

infra-red  spectrometer  with  rock-salt  prism  for  the 
region  0-3 — 15  g;  (2)  a  quartz  monochromator  with 
automatic  focussing  for  the  region  0-2 — 4-2  p. ;  (3)  a 
double  monochromator  for  the  region  0-2 — 0-5  p. 

E.  B.  Ltjdlam. 

Organic  absorption  media  as  colour  screens 
in  the  ultra-violet.  T.  M.  Dahn  (Physical  Rev., 
1925,  [ii],  25,  285). — If  the  concentration  or  the 
length  of  cell  is  adjusted  so  that  Ijl0(=e~ka)  is  less 
than  e"1,  the  transmission  of  nearby  lines  will  fall  off 
more  rapidly  than  k  rises.  Values  of  the  “  gradation 
constant  ”  have  been  found  such  that  adjacent  strong 
lines  of  the  mercury  spectrum  may  be  transmitted 
with  20%  and  less  than  0-2%  of  the  unabsorbed 
values.  A.  A.  Eldbidge. 

Secondary  standards  of  wave-length  in  the 
spectra  of  neon  and  iron.  G.  S.  Monk  (Physical 
Rev.,  1925,  [ii],  26,  284). — The  recommended  values 
of  the  lines  5852  and  5881  are  questionable.  In  the 
spectrum  of  the  standard  iron  arc,  110  lines  have  been 
compared  with  the  spectrum  of  neon ;  in  the  red,  the 
results  arc  about  0-002  A.  lower  than  those  of  the 
Bureau  of  Standards.  It  is  considered  that  the 
system  of  standards  should  be  based  on  the  iron  arc 
at  atmospheric  pressure.  A,  A.  Eldbidge. 

Reversal  in  vacuum  tube  spectra.  T.  R. 
Mebton  (Phil.  Mag.,  1926,  [vii],  2,  975—978).— 
Reversal  of  the  D3-line  of  helium  has  been  observed, 
4  F 


not  only  in  long  end-on’  tubes,  but  also  perpendicular 
to  the  capillary  of  a  vacuum  tube  of  ordinary  pattern 
so  long  as  the  current  density  is  sufficiently  high. 
When  an  echelon  grating  of  thirty-five  plates  of  glass 
each  15  mm.  thick  in  optical  contact  was  used  to 
analyse  the  end-on  spectrum  from  a  tube  25  cm. 
long  and  5  mm.  bore  containing  helium  at  5 — 10  mm. 
pressure,  reversal  was  seen  with  moderate  currents. 
When  currents  of  about  100  milliamperes  were 
passed,  the  reversal  was  very  distinct  and  was  quite 
definitely  asymmetrical,  the  intensity  on  the  more 
refrangible  side  being  somewhat  greater.  Similarly, 
when  heavy  currents  were  passed  through  an  ordinary 
tube  containing  helium  at  a  few  mm.  pressure  and  the 
spectrum  was  examined  perpendicular  to  the  capillary, 
similar  results  were  obtained.  The  resolving  power 
of  the  echelon  was  above  500,000.  The  phenomenon 
could  not  be  observed  with  a  Lummer-Gehrcke  plate 
with  a  resolving  power  of  200,000.  It  is  suggested 
that  since  very  high  current  densities  are  required, 
the  presence  of  a  layer  of  less  strongly  excited  gas 
close  to  the  walls  of  a  vacuum  tube  is  not  sufficient 
to  explain  reversal  phenomena.  A.  E.  Mitchell. 

Low-voltage  arc  oscillations  in  nitrogen  and 
in  mixtures  of  hydrogen  and  nitrogen.  C. 
Eckabt,  C.  T.  Kwei,  and  K.  T.  Compton  (Physical 
Rev.,  1925,  [ii],  25,  889). — Oscillations  were  observed 
(cf.  Eckart  and  Compton,  ibid.,  1924,  [ii],  24,  97)  in 
nitrogen  at  low  pressures,  or  in  hydrogen  mixed  with  a 
slight  excess  of  nitrogen,  but  not  in  pure  hydrogen. 
The  oscillations  commenced  at  17  volts,  and  were 
maximal  at  20  or  22-5  volts,  according  to  the  strength 
of  the  thermionic  current.  A.  A.  Eldbidge. 

Stripped  atoms  of  the  first  long  period.  R.  C. 
Gibbs  and  H.  E.  White  (Proc.  Nat.  Acad.  Sci.,  1926, 
12,  598 — 601). — The  first  lines  of  the  diffuse  spectral 
series  for  the  above  atoms  have  been  identified  (cf .  this 
vol.,  S74),  and  the  irregular  doublet  law  has  been  shown 
to  hold  good.  It  seems  that  with  all  these  elements 
the  d  electron  is  the  most  tightly-bound  electron. 
The  location  of  the  52i)2i3— 62P,i2  lines  in  La  m  shows 
that  here  the  d  electrons  are  bound  more  tightly  than 
either  the  p  or  the  s  electrons.  R.  Cuthill. 

Ground  terms  of  the  spectra  of  the  first  and 
second  long  periods.  O.  Lapobte  (Z.  Physik, 
1926,  39,  123 — 129). — An  empirical  rule  is  given 
by  means  of  which  the  deeper  terms  of  the  spark 
spectra  and  their  distances  apart  can  be  calculated 
from  the  arc  spectra,  and  conversely  of  the  arc  spectra 
from  those  of  the  spark.  E.  B.  Ltjdlam 
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Series  and  multiplets  in  sulphur  and  chlorine. 
J.  J.  Hoi-field  (Physical  Rev.,  1925,  [ii],  26,  282 — 
283). — Sulphur  series  previously  described  (A.,  1923, 
ii,  708)  have  been  confirmed;  the  frequencies  are 
given  by  the  equations:  r=S3554— R/(n+l-050S6— 
0-13386/w+0-0o425/n2)2;  »=1,  2, .  .  .  ;  v=S3554- 
iJ/(;i-j-0-533414- 1-06794/m— 0-82152/ji2)2;  n=2,  3, . .  . 
The  lines  of  sulphur,  unassigned  in  Fowler’s  report, 
have  been  arranged  in  series.  Two  multiplets 
having  shortest  wave-lengths  1381-60  and  1473-00, 
respectively,  arc  attributed  to  a  two-electron  transi¬ 
tion,  By  analogy  with  S  I  the  ionising  potential  of 
Cl  II  is  provisionally  calculated  as  1S-32  volts ;  hence 
that  of  Cl  i  is  about  9-16  volts.  A.  A.  Eldridge. 

Series  in  the  arc  spectrum  of  argon.  K.  W. 
Meissner  (Z.  Physik,  1926, 39, 172 — 190). — Ten  series 
have  been  established  in  the  red  argon  spectrum  which 
are  analogous  to  the  1  Op -scries  of  neon.  These  series 
fall  into  two  groups  having  two  different  limits,  of 
which  the  distance  apart  is  1423  cm."1 

E.  B.  Ludlam. 

Structure  of  the  spectra  of  the  rare  gases. 
W.  M.  Hicks  (Ami.  Physique,  1926,  [x],  6,  294 — 
309). — The  theory  advanced  by  Bloch,  Bloch,  and 
Dejardin  (A.,  1924,  ii,  2S6)  to  explain  the  spectra 
observed  when  the  rare  gases  are  subjected  to  electron 
collisions  and  to  the  alternating  current  electrodeless 
discharge  is  criticised.  Their  criticism  of  the  author’s 
classification  of  such  spectra  is  considered  unfounded, 
because  the  arc  spectra  have  been  confused  with  those 
of  neutral  atoms  and  the  spark  spectra  with  those  of 
ionised  atoms.  R.  W.  Lunt. 

Explanation  of  the  spectra  of  metals  of  the 
second  group.  M.  Saha  (Nature,  1926,  118,  695). 
— A  brief  account  of  work  to  be  published  in  detail. 

A.  A.  Eldridge. 

Multiplets  in  the  spectrum  of  ionised  vanad¬ 
ium.  W.  F.  Meggers  (Z.  Physik,  1926,  39,  114 — 
122;  cf.  A.,  1925,  ii,  913). — Further  examination  of 
the  arc  spectrum  of  vanadium  has  resulted  in  the 
observation  of  quintuplet  and  triplet  series.  The 
ground  term  of  V+  is  not  a  5X,  but  a  5D  term.  The 
“  raies  ultimes  ”  are  discussed,  and  it  is  shown  that 
extreme  caution  must  be  exercised  in  reaching  con¬ 
clusions  as  to  the  ground  term  of  a  spectrum  from 
them.  E.  B.  Ludlam. 

Selective  dispersion  of  mercury  vapour  at 
the  absorption  line  2536  A.  F.  E.  Klingaman 
(Physical  Rev.,  1926,  [ii],  28, 665— 671).— The  shifts  of 
the  interference  fringes  of  seven  iron  lines  close  to  the 
mercury  absorption  line  2536-7  A.  were  measured  for 
mercury  vapour  pressures  of  0-0015 — 0-113  mm. 
That  of  the  line  closest  to  the  absorption  line  is  pro¬ 
portional  to  the  density  of  the  vapour;  the  shifts  for 
lines  further  from  the  absorption  line  increase  less 
rapidly,  but  it  is  not  considered  that  this  is  due  to  the 
presence  of  complex  mercury  molecules.  Molecular 
refractive  indices  were  determined  as  follows  : 
2536-9  A.,  1-068;  253S-4A.,  1-006;  2535-6  A., 

0-988.  Cuthbertson  and  Metcalfe’s  value  of  the 
refractive  index  for  the  line  6560  A.  (A.,  1908,  ii,  545 ; 
1910,  ii,  85)  is  about  3%  too  low.  A.  A.  Eldridge. 

Structure  of  the  arc  spectrum  of  lead.  H. 
Gieseler  and  W.  Grotrian  (Z.  Physik,  1926,  39, 


377 — 390). — The  spectrum  was  obtained  by  passing  a 
current  of  about  100  milliamperes  at  2000  volts 
through  lead  vapour,  using  a  hollow  cathode.  The 
lines  are  grouped  in  singlet  and  triplet  series.  Higher 
members  of  the  secondary  series  were  found  and 
anomalies  noticed  both  in  the  intensities  of  the  lines 
and  the  magnitude  of  the  terms.  E.  B.  Ludlam. 

Soft  X-rays.  Improvements  in  technique  and 
new  results  for  carbon,  copper,  and  tungsten. 

K.  T.  Compton  and  C.  H.  Thomas  (Physical  Rev., 
1926,  [ii],  28,  601 — 612). — Thirty-one  new  critical 
potentials  for  copper  between  66-9  and  276-7  volts  aro 
tabulated  (cf.  Thomas,  this  vol.,  104),  as  well  as  62 
critical  potentials  for  carbon  between  8-95  and  155-1 
volts.  The  “  fine  structure  ”  of  the  critical  potentials 
is  believed  to  be  real,  and  suggestions  are  offered  for 
its  interpretation.  A  method  of  exaggerating  dis¬ 
continuities  in  the  ordinary  Ejl-V  curve  is  de¬ 
monstrated  for  the  soft  X-radiation  curve  of  tungsten. 

A.  A.  Eldridge. 

K  X-Ray  absorption  of  calcium  in  calcite, 
gypsum,  and  fluorite.  G.  A.  Lindsay  and  G.  D. 
Van  Dyke  (Physical  Rev.,  1926,  [ii],  28,  613 — 619). — 
The  wave-lengths  of  the  K  X-ray  absorption  edges, 
A,  B,  C,  and  D ,  respectively,  of  calcium  are  :  calcite, 
3060-3,  3050-2,  3037-9,  3023-3;  gypsum,  3059-1, 
3047-5,  3035-3,  — ;  fluorite,  3059-9,  3047-8,  3034-6, 
3025-3  X.  Kossel’s  suggestion  that  the  electron 
ejected  from  the  X-orbit  stops  in  some  of  the  exterior 
unoccupied  orbits  is  probably  correct. 

A.  A.  Eldridge. 

X-Rays  scattered  by  molybdenum.  P.  A.  Ross 
(Physical  Rev.,  1925,  [ii],  26,  281 — 282). — The 
radiation  scattered  by  the  molybdenum  cathode  cup 
of  a  Coolidge  tube  was  measured  at  scattering  angles 
of  110°  and  160°;  the  observed  shifts  were  0-0354; 
0-002  and  0-047  jtO-002  A.,  respectively,  the  corre¬ 
sponding  computed  values  being  0-0345  and  0-0469. 
The  scattering  of  tungsten  X-radiation  from  molyb¬ 
denum  was  also  observed;  at  a  scattering  angle  of 
160°  the  line  was  shifted  by  0'047±0-001  A.  1 

A.  A.  Eldridge. 

Separation  and  relative  intensity  of  the  com¬ 
ponents  of  the  JfJ3  line  in  the  X-ray  spectrum  of 
molybdenum.  S.  K.  Allison  and  A.  H.  Arm¬ 
strong  (Physical  Rev.,  1925,  [ii],  25,  882). — The 
doublet  is  a  so-called  “  relativity  doublet,”  the  trans¬ 
itions  involved  being  Pj=X— Mm;  p3=X— Mu', 
A),  (observed)  =0-000566^0-000014  A. ;  (calculated) 
=0-000564  A.  (cf.  A.,  1925,  ii,  1015). 

A.  A.  Eldridge. 

X-Ray  spectra  of  the  lower  elements.  II. 
R.  Thorieus  (Phil.  Mag.,  1926,  [vii],  2,  1007 — 
1018;  cf.  this  vol.,  329). — The  earlier  work  on  the 
lower  L-series  showed  only  two  main  lines  with  one 
satellite.  The  newer  examination  has  proved  that 
both  the  main  lines  are  more  complicated  and  have 
at  least  two  satellites  each.  These  have  been 
measured  for  the  elements  bromine  (35)  to  copper  (29). 
Below  zinc  (30)  the  satellites  become  very  diffuse  and 
impossible  to  measure.  The  La.  lines  of  zinc,  copper, 
and  nickel  have  been  examined  for  the  following 
substances :  zinc,  zinc  oxide,  zinc  sulphide,  copper, 
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cuprous  and  cupric  oxides,  cupric  sulphide,  nickel, 
nickel  sulphide,  and  nickelous  oxide.  With  zinc, 
all  the  La  lines  are  alike.  For  metallic  copper  and 
cuprous  oxide,  they  are  alike,  comprising  a  broad 
band  with  diffuse  edges ;  for  cupric  oxide  and 
cupric  sulphide,  they  consist  of  two  lines  clearly 
separated ;  for  nickel,  the  metallic  and  bivalent  atoms 
behave  similarly  and  the  tervalent  atom  gives  a 
separated  La  line.  The  V  V  jR  values  of  the  ill-levels 
have  been  calculated.  When  these  are  plotted  against 
the  atomic  numbers,  a  break  in  the  slope  occurs  at 
copper  (29)  corresponding  with  the  changes  in  tho 
structure  of  the  L  spectra  observed. 

A.  E.  Mitchell. 

Polarisation  of  X-rays.  J.  B.  Bishop  (Physical 
Rev.,  1926,  [ii],  28,  625—632). — It  is  concluded  that 
molybdenum  Ka  lines  are  at  least  partly  polarised. 

A.  A.  Eldridge. 

Stark  effect  from  the  point  of  view  of  Schro- 
dinger’s  quantum  theory.  P.  S.  Epstein  (Physical 
Rev.,  1926,  [ii],  28,  695 — 710). — Mathematical.  A 
theory  of  the  Stark  effect  based  on  Schiodinger’s 
conception  of  characteristic  oscillations  in  the  atom 
(Ami.  Physik,  1926,  [iv],  79,  361,  4S9,  734)  has  been 
worked  out.  Simple  intensity  formula;  are  derived 
which  give  values  in  better  agreement  with  observ¬ 
ation  than  Kramers’  expressions  derived  from  Bohr’s 
correspondence  principle.  A.  A.  Eldridge. 

Compton  effects.  S.  K.  Allison  and  W.  Duane 
(Physical  Rev.,  1925,  [ii],  25,  235 — 236). — When 
small  radiators  are  used,  broad  peaks  appear  on  the 
curves  in  positions  in  substantial  agreement  with 
Compton’s  equation.  A.  A.  Eldridge. 

Compton  effect  with  hard  X-rays.  D.  L. 
Webster  and  P.  A.  Ross  (Physical  Rev.,  1925,  [ii], 
25,  714). — Compton’s  theory  is  confirmed  within  the 
limits  of  error  (cf.  A.,  1925,  ii,  1034). 

A.  A.  Eldridge. 

Spectrograms  of  tungsten  Jf-series  rays 
scattered  by  graphite.  M.  C.  Magarian  (Physical 
Rev.,  1925,  [ii],  26,  282). — The  shifted  line  was  much 
more  intense  than  the  unshifted  line;  the  wave¬ 
length  shift  agreed  with  Compton’s  relation  within 
the  probable  errors.  A.  A.  Eldridge. 

Ratio  of  intensity  of  the  Compton  lines.  P.  A. 

Ross  (Physical  Rev.,  1925,  [ii],  26,  282). — Values  of 
the  shift  (10“3  A.)  and  intensity  ratio  for  a  scattering 
angle  of  90°  are  respectively  as  follows  for  molyb¬ 
denum  Ha-radiation :  graphite,  23-6±0-3,  1-7 ; 

aluminium,  24-4=|=0-l,  0-7;  sulphur,  24-0±0-5,  0-29; 
copper,  24-4±0-2,  0-32 ;  silver,  23-8±0-2,  0-21 ; 
lead,  24-0;P0-2,  0-024.  Similarly,  for  molybdenum 
Hp-radiation,  aluminium,  24-2;t0-l,  1-0.  For 

molybdenum  Ha-radiation  incident  on  graphite, 
3;0±1,  0-2;  12-0±0-l ;  0-95  for  scattering  angles  of 
30°  and  60°,  respectively.  A.  A.  Eldridge. 

Disappearance  of  the  unmodified  line  in  the 
Compton  effect.  G.  E.  M.  Jauncey  and  R.  A. 
Boyd  (Physical  Rev.,  1926,  [ii],  28,  620—624).— 
Experiments  on  the  scattering  by  carbon  of  X-rays  of 
wave-lengths  0-41  and  0-47  A.  give  curves,  exhibiting 
the  variation  of  the  ratio  of  the  modified  to  total 
scattering  as  a  function  of  the  angle  of  scattering, 


which  decrease  in  slope  at  those  angles  at  which 
Jauncey’s  theory  requires  the  disappearance  of  the 
unmodified  ray.  The  theory  camiot,  however,  be 
applied  to  scattering  by  Lx  electrons. 

A.  A.  Eldridge. 

Longitudinal  asymmetry  in  the  direction  of 
ejection  of  photo-electrons  by  X-rays.  O.  K. 
De  Foe  (Physical  Rev.,  1925,  [ii],  25,  581). — About 
20%  of  the  tracks  were  at  about  90°  to  the  beam; 
nearly  all  were  within  45°  of  the  plane  normal  to  the 
beam.  The  experimental  and  theoretical  ratios  of  the 
forward  to  the  backward  photo-electrons  are  2-89  and 
3-08,  respectively.  A.  A.  Eldridge. 

Reaction  constants,  life-periods,  recombin¬ 
ations,  interchange  numbers  in  gas  flames,  and 
saturation  potentials.  E.  Marx  (Ann.  Physik, 
1926,  [iv],  81,  454 — 492). — The  employment  of  the 
relation.ry/-\/ A  =constant  (yis  degree  of  dissociation  of 
an  alkali  salt,  x  degree  of  dissociation  of  the  metallic 
atoms  into  electrons  and  positive  ions,  and  A  is  the 
atomic  weight  of  the  alkali  metal)  makes  possible 
considerable  developments  of  the  author’s  earlier 
work  {ibid.,  1925,  76,  737).  With  x,  y,  and  (C'p)sait  as 
unknowns  and  three  equations  consisting  of  (a)  the 
Nernst  reaction  isotherm  as  used  by  Saha  for  the 
primary  dissociation  of  alkali  salt  into  atoms,  ( b )  a 
similar  isotherm  for  the  formation  of  charged  carriers, 
and  (c)  the  relation  given  above,  mathematical  in¬ 
vestigation  permits  the  equilibrium  in  the  flame  to 
be  analysed.  The  number  of  atoms  existing  in  the 
equilibrium  in  various  states  and  the  life-period  in 
those  states  are  evaluated .  For  the  sodium  atom  in  its 
normal  state,  the  latter  is  2-61  X 10-3,  whilst  in  the  2p 
state  it  is  1-35  Xl0'B  sec.  From  the  flame  tem¬ 
perature  and  the  constants  governing  the  emission 
of  the  H-line,  the  mathematical  treatment  leads  to 
conclusions  on  the  lines  indicated  by  the  title. 

R.  A.  Morton. 

Depolarising  influence  of  a  rapidly  changing 
magnetic  field  on  the  resonance  radiation  [of 
mercury].  G.  Breit  and  A.  Ellett  (Physical  Rev., 

1925,  [ii],  25,  888 — 889). — The  influence  of  an 

alternating  field  of  the  order  of  2  gauss  becomes 
negligible  when  the  frequency  is  107  cycles  per  sec., 
but  pronounced  at  5  X 10°  cycles  per  sec.,  indicating 
that  the  life  of  the  excited  atom  is  approximately 
10'7  sec.  A.  A.  Eldridge. 

Interaction  between  radiation  and  a  quadru- 
pole  atom.  I.  I.  Placinteantj  (Z.  Physik,  1926, 
39,  276 — 298). — Mathematical.  The  energy  radiated 
by  a  quadrupole  atom  in  a  given  time  is  very  much 
less  than  that  by  a  dipole ;  the  period  of  duration  of 
the  excited  state  of  the  quadrupole  is  about  a  million 
times  that  for  the  dipole.  E.  B.  Ludlam. 

Ionisation  potential  and  periodic  system  of  the 
elements.  L.  Rolla  and  G.  Piccardi  (Gazzetta, 

1926,  56,  512—531 ;  Chim.  et  Ind:,  1926,  16,  531— 
543). — A  review.  Ionisation  potentials  determined 
by  the  authors  (A.,  1925,  ii,  1018,  1105;  this  vol.,  3, 
769),  and  by  others,  are  plotted  against  atomic 
number  to  give  a  periodic  curve  more  satisfactory 
than  those  from  other  properties.  Considering  the 
values  in  relation  to  Bohr’s  orbital  distribution  of 
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electrons,  it  is  suggested  that  ionisation  potential  is  a 
function  of  the  atomic  structure  (especially  at  the 
periphery),  in  quantitative  relation  to  the  chemical 
character  of  the  elements.  Characteristic  recurrent 
periods  are  observed  :  (1)  for  alkali  and  alkaline-earth 
metals,  (2)  for  the  elements  of  types  boron  to  neon, 
(3)  for  the  types  scandium  to  nickel,  (4)  for  the  types 
copper  and  zinc,  and  (5)  for  the  rare  earths.' 

E.  W.  Wignall. 

Ionisation  potentials  of  nitrogen  and  hydrogen 
on  iron  and  other  metals.  G.  B.  Kistiakowsky 
(J.  Physical  Chcm.,  1926,  30,  1356— 1363).— The 
positive-ion  current  produced  by  slow-moving  electron 
impacts  on  metal  surfaces  has  been  measured  by  a 
method  similar  to  that  of  Wolfenden  (this  vol.,  217). 
On  iron,  nickel,  copper,  and  platinum,  positive  ionis¬ 
ation  starts  at  11  and  at  13  volts,  ascribed  to  adsorbed 
nitrogen  and  adsorbed  hydrogen  on  the  metal  surface, 
respectively.  Theoretically,  the  ionisation  at  11  volts 
cannot  belong  to  molecular  nitrogen,  but  is  due  to  the 
nitrogen  atom  or  to  an  excited  nitrogen  molecule. 
The  ionisations  occurring  at  17  and  at  16  volts  belong 
to  molecular  nitrogen  and  molecular  hydrogen, 
respectively.  The  work  of  Wolfenden  ( loc .  cit.)  is 
critically  discussed,  but  is  found  to  be  in  substantial 
agreement  with  the  above.  Olmstead’s  work  (A., 
1923,  ii,  367,  820)  affords  no  evidence  that  the  ionis¬ 
ation  at  11  volts  is  to  be  ascribed  to  the  process 
H2— >H2++©.  L.  S.  Theobald. 

Critical  potentials  and  spectra  of  oxygen. 
L.  L.  Lockrow  (Astrophys.  J.,  1926,  63,  205—217). — 
The  “  0  i  ”  and  “On”  line  spectra  and  the  band 
spectra  of  oxygen  in  the  visible  and  ultra-violet 
regions  were  observed.  Ionisation  occurs  at  16-1 
volts.  Dissociation  of  the  molecule  and  ionisation  of 
an  atom  occur  at  19-5  volts  as  the  result  of  a  single 
electronic  encounter.  A  potential  of  50  volts  is  suffic¬ 
ient  for  the  production  of  doubly-ionised  oxygen 
atoms.  The  dissociation  potential  of  the  oxygen  atom 
is  approximately  6  volts,  corresponding  with  an 
energy  of  dissociation  of  138,000  g. -cal. /g. -mol.  The 
three  energy  levels  found  for  the  band  spectra  were  21, 
19-2,  and  16-1  volts.  A.  A.  Eldridge. 

Relation  between  absorption  coefficients, 
refractive  indices,  and  photo-electric  thresholds. 
R.  Hamer  (Physical  Rev.,  1925,  [ii],  25,  894;  cf. 
this  vol.,  1073,  and  following  abstracts). — Values  of 
absorption  coefficients  and  refractive  indices  show 
changes  at  wave-lengths  approximately  correspond¬ 
ing  with  observed  photo-electric  thresholds.  Elec¬ 
trons  in  metals  are  evidently  not  free,  but  so  bound 
in  quantum  orbits  that  they  respond  best  to  certain 
critical  frequencies.  A.  A.  Eldridge. 

Reflecting  powers  of  elements  in  the  ultra¬ 
violet  and  the  photo-electric  thresholds.  R. 
Hamer  (Physical  Rev.,  1925,  [ii],  26,  285). — There 
is  a  change  in  the  reflecting  power  at  a  wave-length 
coinciding  approximately  with  the  threshold,  the 
reflecting  power  generally  being  decreased.  Electrons 
in  metals  are  not  free,  but  bound. 

A.  A.  Eldridge... 

1 1  Raies  ultimes  ’ '  and  photo-electric  thres¬ 
holds.  R.  Hamer  (Physical  Rev.,  1925,  [ii],  26, 
286). — A  study  of  the  energy  values  indicates  that  the 


hoto-electric  threshold  is  equal  to  the  difference 
etween  the  ionisation  potential  and  the  energy  of  a 
prominent  “  raie  ultime”;  hence  the  ionisation 
potentials  and  the  corresponding  terms  or  thresholds 
can  be  predicted  for  certain  elements. 

A.  A.  Eldridge. 

Compound  photo-electric  effect.  P.  Auger 
(Ann.  Physique,  1926,  [x],  6,  183 — 253). — The 
electron  emission  from  gases  exposed  to  X-radiation 
has  been  examined  by  Wilson’s  track  method. 
Tertiary  and  quaternary  (3-ray  emission  has  been 
investigated  in  mixtures  of  hydrogen  and  the  rare 
gases  as  a  function  of  the  frequency  of  the  exciting 
radiation,  and  of  the  atomic  number  of  the  absorbing 
atoms.  A  theory,  in  agreement  with  the  Klein- 
Rossland  transformation,  is  advanced  to  relate  the 
observed  phenomena  on  the  hypothesis  that  an 
irradiated  atom  either  fluoresces,  giving  X-radiation 
characteristic  of  the  atom,  or  ejects  electrons.  A 
mechanism  is  suggested  whereby  the  energy  of  an 
excited  atom  is  degraded  to  energy  of  agitation.  The 
experimental  data  are  shown  to  support  Whidding- 
ton’s  law  relating  the  path  of  ejected  electrons  to- 
their  velocity.  A  complete  description  is  given  of  the 
experimental  procedure.  R.  W.  Lunt. 

Emission  of  electrons  from  cold  metals.  E. 
Rother  (Ann.  Physik,  1926,  [iv],  81,  317 — 372). — 
A  technique  is  described  in  detail  whereby  the  elec¬ 
tron  emission  between  tantalum  electrodes  of  various 
shapes  has  been  investigated.  Currents  of  the  order 
of  10" 10  amp&re  were  obtained  using  continuous 
potentials  from  2  to  12  kilovolts.  In  order  to  obtain 
reproducible  data,  the  electrode  material  must  be- 
melted  in  a  high  vacuum  and  then  highly  polished, 
and  the  determinations  carried  out  at  a  pressure  not 
greater  than  10~6  mm.  The  fields  necessary  to  produce 
electron  emission  under  such  conditions  are  from. 
2  to  9x  106  volts/cm.,  which  is  in  agreement  with  the- 
value  107  predicted  by  Schottky’s  theory  (Z.  Physik, 
1923,  14,  63).  Some  experiments  were  carried  out 
on  phenomena  observed  by  Lilienfeld  and  on  the- 
scintillations  recorded  by  Lilienfeld  and  by  Cunradi. 
A  correlation  is  proposed  between  these  phenomena 
and  the  observed  electron  emission.  R.  W.  Luxt, 

Theory  of  the  thermionic  effect.  N.  voir 
Raschevsky  (Z.  Physik,  1926,  39,  159 — 171 ;  cf. 
A.,  1925,  ii,  920). — Thermionic  emission  has  been- 
treated  as  a  problem  of  the  behaviour  of  electrons  in 
the  interior  of  a  substance,  and  also  as  a  surface- 
phenomenon  ;  comparison  of  the  mathematical  and 
thermodynamical  consequences  of  either  point  of 
view  shows  that  they  give  the  same  result.  The  con¬ 
ditions  for  the  universality  of  Richardson’s  constant- 
are  discussed.  An  approximate  calculation  of  the 
surface  difference  of  potential  is  made  and  a  relation¬ 
ship  indicated  with  the  theory  of  metallic  conduction.. 

E.  B.  Ludlam. 

Thermionic  emission  of  tungsten,  molyb¬ 
denum,  thorium,  zirconium,  and  hafnium.  C- 
Zwtkker  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1926,  29,  792 — 802). — Measurements  of  the  therm¬ 
ionic  emission  of  tungsten,  molybdenum,  thorium, 
zirconium,  and  hafnium  at  high  temperatures  indicate 
that  the  value  of  A  in  the  formula  for  the  saturation 
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current,  i=AT210~blT  (cf.  von  Raschevsky,  A., 

1925,  ii,  920),  is  in  the  neighbourhood  of  60-2  for  a 

pure  metal  surface,  i  being  in  amperes  per  cm.2  The 
much  higher  values  found  for  zirconium  and  hafnium 
are  attributed  to  the  presence  of  a  superficial  layer  of 
oxide.  A.  B.  Manning. 

Effect  of  a  hydrogen  atmosphere  on  the 
velocity  distribution  among  thermionic  elec¬ 
trons.  C.  del  Rosario  (Physical  Rev.,  1926,  [ii], 
28,  769 — 780). — For  filament  temperatures  of  1520 — 
1990  Abs.,  and  pressures  of  hydrogen  from  0  to 
0-25  mm.,  the  distribution  of  velocities  among  the 
electrons  in  a  vacuum  and  in  hydrogen  follows  Max¬ 
well’s  law.  The  hypothesis  that  the  thermionic 
electrons  are  in  thermal  equilibrium  with  the  hot 
source  is  confirmed,  and  it  is  hence  concluded  that  the 
collisions  between  the  thermionic  electrons  and  the 
hydrogen  molecules  are  highly  elastic. 

-  A.  A.  Eldridge. 

Electrodeless  discharge  in  hydrogen.  M. 
Schlesinger  (Z.  Physik,  1926,  39,  215 — 225). — 
An  oscillatory  discharge  was  sent  round  six  turns  of 
copper  wire  inside  of  which  was  placed  the  bulb 
containing  the  hydrogen,  the  wave-length  of  the  cir¬ 
cuit  being  300  metres.  The  relative  intensities  of  the 
red  and  blue  lines  were  measured  for  different  pressures 
of  the  gas;  lowering  the  pressure  increased  the 
relative  intensity  of  the  blue  line  at  first,  but  it 
reached  a  maximum  at  0T9  mm.  and  then  diminished. 
The  presence  of  mercury  produced  a  marked  effect. 
The  conductivity  of  the  gas  during  the  discharge  was 
measured.  No  phosphorescent  glow  was  observed. 

E.  B.  Ludlam. 

Electron  affinity  of  the  hydrogen  atom.  G. 
Joos  and  G.  F.  Huttig  (Z.  Physik,  1926,  39,  473; 
cf.  Kasarnovski,  this  vol.,  876). — If  the  authors  had 
used  the  same  value  as  Kasarnovski  for  the  molecular 
volume  of  sodium  hydride,  15T5,  obtained  by 
extrapolation,  instead  of  Moissan’s  experimental 
value,  26-1,  they  would  also  have  obtained  a  negative 
value  instead  of  -f23  kg. -cal.  Their  own  determin¬ 
ation  of  the  density  of  sodium  hydride  is  in  agreement 
with  Moissan’s.  E.  B.  Lhdlam. 

Passage  of  electrons  through  small  apertures. 
G.  F.  Brett  and  R.  Whiddington  (Proc.  Leeds  Phil. 
Lit.  Soc.  Sci.  Sec.,  1926, 1,  65 — 69). — When  electrons, 
accelerated  by  a  potential  V,  pass  through  a  small 
aperture,  only  a  small  proportion  of  them  emerge  with 
the  maximum  energy  eV  (cf.  Lehmann  and  Osgood, 
Proc.  Camb.  Phil.  Soc.,  1925,  22,  731).  The  magnetic 
spectrum  consists  of  a  series  of  well-marked  lines. 
Among  other  possible  explanations,  it  is  suggested 
that  the  lines  are  probably  the  result  of  “  reflexion  ”  of 
electrons  from  the  sides  of  the  slit,  energy  differences 
being  thus  introduced  equivalent  to  radiation  and 
ionisation  potentials.  M.  S.  Burr. 

Blackening  of  photographic  emulsions  by 
low-speed  electrons.  K.  Cole  (Physical  Rev., 

1926,  [ii],  28,  781 — 793). — The  blackening  of  an  un¬ 
oiled  emulsion  by  low-speed  electrons  is  probably  due 
to  the  production  of  radiation  at  the  surface  of  impact 
of  the  charged  particles,  and  is  a  discontinuous  function 
of  the  electron  speed.  Schumann  plates  are  parti¬ 
cularly  sensitive.  For  plates  having  a  thin  film  of 


fluorescent  lubricating  oil  on  the  emulsion,  the 
electron  sensitivity  is  50 — 100  times  as  great  as  for 
the  unoiled  ■  plates,  and  is  still  approximately  pro¬ 
portional  to  the  light  sensitivity.  A.  A.  Eldridge. 

Ionisation  of  hydrogen  chloride.  H.  A.  Barton 
(Physical  Rev.,  1925,  [ii],  25,  890). — Determinations 
of  the  value  m/e  for  ions  formed  from  hydrogen 
chloride  in  the  presence  of  a  hot  filament  from  which 
electrons  are  accelerated  by  a  known  field  suggest  the 
formation  of  ions  HC1,H+  or  (HC1)2,H+ ;  H+  and 
H2+  ions  are  also  present,  and  negatively  charged 
chlorine  ions  or  hydrogen  chloride  molecules. 

A.  A.  Eldridge. 

Energy  of  combination  of  gaseous  ions.  J.  II. 
Hildebrand  (Physical  Rev.,  1925,  [ii],  26,  284). — 
Calculated  values  for  the  combination  of  gaseous 
ions  of  the  alkali  metals  with  gaseous  halide  ions  to 
form  the  solid  halides  approximate  to  those  of  Born 
and  Landd.  The  stability  of  the  compounds  is 
discussed.  A.  A.  Eldridge. 

Structure  of  the  atomic  magnet  and  the 
mechanical  effects  of  magnetisation.  R.  Forrer 
(Compt.  rend.,  1926,  183,  738 — 741 ;  cf.  this  vol., 
878). — The  author’s  theory  of  multiplets  supports  the 
magnetostriction  phenomena  observed  for  iron  and 
nickel.  With  iron,  positive  and  negative  magneto¬ 
strictions  are  obtained  in  weak  and  strong  fields, 
respectively,  owing  to  the  normal  position  of  the  orbit 
being  such  that  rotation  of  the  triplet  brings  the  orbits 
of  the  neighbouring  atoms  close  together.  With 
nickel,  the  strong  negative  magnetostriction  obtained 
in  weak  fields,  which  increases  in  stronger  fields,  is 
due  to  the  doublet  nature  of  the  nickel  multiplet,  and 
the  approaching  together  of  the  constituent  doublets 
as  the  field  increases.  The  inverse  phenomenon  of  the 
variation  in  magnetisation  due  to  elastic  deformation 
is  explained  by  the  same  hypothesis.  It  is  more 
marked  for  nickel  than  for  iron.  J.  Grant. 

Atomic  moments  of  ferromagnetics.  E.  C. 
Stoner  (Proc.  Leeds  Phil.  Lit.  Soc.  Sci.  Sec.,  1926, 
1,  55 — 64). — Theoretical.  Different  values  for  the 
magnetic  moments  per  atom  of  iron,  cobalt,  and 
nickel  are  deduced  from  the  experimental  data  for  the 
variation  in  susceptibility  with  temperatures  above 
the  Curie  point  and  the  saturation  intensities  of 
magnetisation  at  low  temperatures,  respectively. 
This  difference  can  be  explained  on  the  basis  of  the 
quantum  theory.  The  constitu tion  of  the  ions  present 
in  the  solid  state  is  unknown,  but  they  are  not 
necessarily  similar,  and  transfer  and  sharing  of 
electrons  may  take  place  among  groups  of  atoms. 
The  magnetic  properties  may  be  assumed  to  be  due  to 
ions  which  have  the  same  moments  as  those  found 
from  measurements  on  paramagnetic  solutions  and 
solid  salts.  The  conditions  are  discussed  under  which 
ions  with  a  magnetic  moment  may  continue  to  mani¬ 
fest  paramagnetic  properties  when  united  in  solids. 

M.  S.  Burr. 

Magneto-electric  orientation  effect.  A.  Huber 
(Physikal.  Z.,  1926,  27,  619 — 627). — Paramagnetic 
molecules  possessing  an  electric  moment  should 
exhibit  electric  polarisation  in  a  constant  magnetic 
field  if  the  Langevin  model  is  valid.  Attempts  to 
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demonstrate  the  orienting  effect  (Perrier,  Arch. 
Geneve,  1922,  4,  [v],  373)  have  not  been  successful, 
although  Szivessy  (A.,  1925,  ii,  1123)  has  observed  the 
converse  magnetic  effect.  Nitric  oxide  was  chosen  as 
a  dipolar  paramagnetic  gas  suitable  for  investigation, 
but  no  electric  polarisation  was  observed,  although 
1/700  of  the  expected  effect  could  have  been  detected. 
Ferric  chloride  vapour  (300 — 450°)  gave  no  effect. 
Liquid  and  solid  nitric  oxide,  solid  ferric  chloride, 
powdered  nickel  sulphate,  nickel  sulphate  single 
crystal,  and  solid  potassium  ferrocyanide  all  gave 
completely  negative  results.  The  suggestion  that  the 
failure  to  observe  electrical  polarisation  may  be  due  to 
the  existence  of  enantiomorphs  is  regarded  as  im¬ 
probable.  The  physical  significance  of  the  results  is 
discussed.  R.  A.  Morton. 

New  residual  rays  and  overtones  of  residual 
rays.  O.  Reinkober  (Z.  Physik,  1926,  39,  437 — 
443). — Powdered  crystals  of  rubidium  chloride  were 
subjected  to  a  pressure  of  2000  atm.  and  the  surface 
was  polished;  light  from  a  Nernst  filament  was 
reflected  from  three  surfaces  and  passed  through  a 
copper  wire  diffraction  grating.  The  wave-length 
of  the  residual  rays  was  74  g.  For  lithium  fluoride, 
the  wave-length  17-1  g  was  obtained,  with  overtones 
at  8-6  and  5-8  g.  Determination  of  the  absorption 
bands  for  sylvine  in  the  short  infra-red  region  gave 
the  wave-lengths  3-20  and  6-90  g,  E.  B.  Ludlam, 

Atomic  weight  of  silver  by  the  direct  ratio  of 
silver  to  oxygen  in  silver  oxide.  H.  L.  Riley 
and  H.  B.  Baker  (J.C.S.,  1926,  2510— 2527).— An 
apparatus  is  described  for  the  preparation  of  very 
pure  silver  oxide.  This  compound  is  much  more 
stable  than  has  hitherto  been  supposed.  Provided 
that  organic  matter  and  carbon  dioxide  are  rigidly 
excluded,  pure  air  may  be  passed  over  it  for  a  week, 
at  120°,  without  decomposition,  and  a  white  chloride  is 
also  obtained  from  it  by  treatment  with  hydrochloric 
acid.  The  pure  oxide  has  a  brown  colour  and  is 
apparently  insensitive  to  light  when  not  exposed  to  the 
atmosphere ;  the  action  of  light  on  it  when  exposed  to 
the  atmosphere  is  discussed.  The  ratio  of  silver  to 
oxygen  was  determined  by  heating  the  oxide  in  a 
silica  tube  in  a  current  of  pure  dry  air  at  350 — 400°. 
The  mean  value  of  the  atomic  weight  of  silver  from 
the  results  of  six  complete  experiments  is  107-864 ± 
0-0013.  M.  S.  Burr. 

Precipitation  of  radium-F  from  solutions  on 
silver,  copper,  gold,  copper-gold  and  silver-gold 
alloys.  G.  Tammann  and  W.  Rienacker  (Z.  anorg. 
Chem.,  1926,  156,  275 — 287). — The  amounts  of 
radium-J1  precipitated  on  plates  of  silver,  copper,  gold, 
and  of  the  alloys  copper-gold  and  silver-gold  are 
compared,  using  the  gold  leaf  electroscope.  The 
effect  of  varying  the  hydrogen-ion  concentration  in 
the  solutions  is  discussed.  M.  Carlton. 

Isolation  of  two  positive  substances  in  thorium 
active  deposit.  H.  A.  Erikson  (Physical  Rev., 
1925,  [ii],  25,  890 — 891). — Mobility  experiments  show 
that  there  are  two  positive  active  substances  in 
thorium  active  deposit,  the  mobilities  being  the  same 
as  for  the  actinium  active  deposit.  It  is  presumed 
that  the  swifter  carries  a  double  charge. 

A.  A.  Eldrldge. 


Energetics  of  radioactive  emission.  H.  T. 
Wolff  (Physikal.  Z.,  1926, 27,  640 — 642). — According 
to  observations  on  the  scattering  of  a-particles. 
Coulomb’s  law  is  valid  down  to  3  X 10' 12  cm.  from  the 
centre  of  the  atom  (A.,  1921,  ii,  7).  For  radioactive 
substances,  this  leads  to  high  values  for  the  velocity  of 
a-particles.  The  probable  explanation  is  that  when 
the  particle  leaves  the  nucleus  it  displaces  electrons 
into  new  orbits  of  higher  energy.  In  returning  to 
their  stable  orbits,  these  electrons  should  emit 
y-radiation.  For  radium,  the  calculated  wave-length 
may  be  4-9  xlO'11  and  even  3xl0'n  cm.,  corre¬ 
sponding  with  the  hardest  known  y-radiation  and  the 
very  penetrating  radiation.  All  primary  [3-rays  have 
velocities  very  near  to  that  of  light. 

R.  A.  Morton. 

Attempt  to  affect  artificially  the  rate  of  radio¬ 
active  disintegration.  B.  Walter  (Z.  Physik, 
1926,  39,  337 — 340). — Uranium-A^  was  subjected  to 
hard  X-rays  in  the  hope  that  they  would  eject  an 
electron  from  the  X-ring  and  that  this  would  be 
replaced  by  one  from  the  nucleus  and  increase  the 
amount  of  (3-radiation ;  the  result,  however,  was 
negative.  E.  B.  Ludlam. 

Distribution  of  the  range  of  a-particles  from 
radium-A  and  radium-C.  (Mlle.)  I.  Curie  and 
M.  P.  Mercier  (J.  Phys.  Radium,  1926,  [vi],  7,  289 — 
294). — The  experiments  were  carried  out  by  a  method 
previously  described  (A.,  1925,  ii,  834).  It  is  found 
that  the  ranges  of  the  a-particles  are  distributed 
according  to  a  probability  law  of  coefficient  a,  in 
agreement  with  the  theories  of  Bohr  (Phil.  Mag.,  1913, 
[vi],  25,  10;  1915,  [vi],  30,  581)  and  of  Flamm 
(Sitzungsber.  Akad.  Wiss.  Wien,  1914,  123,  1393 ; 
1915,  124,  597).  The  value  of  p[=^l,  l  the  most 
probable  range),  in  agreement  with  theory,  is  in¬ 
dependent  of  temperature  and  gas  pressure.  For 
radium- A,  p  =  l-25  x  10'2,  a=0-59  mm. ;  for  radium-C, 
p=l-l  x  10*2,  a  =0-76  mm.  in  air  at  15°  and  760  mm. 
The  ratio  loll  a  was  found  to  be  1-471 .  It  is  concluded 
that  the  variations  in  range  are  in  agreement  with  the 
assumption  that  a-particles  lose  energy  according  to 
the  laws  of  classical  electrodynamics  by  the  action 
of  the  electrons  and  nuclei  of  the  atoms  of  the  gas 
through  which  they  pass.  R.  W.  Lunt. 

Effect  of  a-particles  on  supersaturated  solu¬ 
tions.  W.  J.  Richards  (Compt.  rend.,  1926,  183, 
598 — 600). — An  attempt  has  been  made  to  apply 
Wilson’s  a-particle  track  method  to  supersaturated 
solutions,  in  which  local  precipitation  of  the  solute 
is  brought  about  by  either  ionisation,  heating  offcct, 
or  mechanical  shock  due  to  the  a-particle.  Incon¬ 
clusive  results  were  obtained,  except  with  solutions 
of  sucrose  and  certain  electrolytes  in  water,  and  of 
molten  phenyl  salicylate,  which  were  definitely 
negative.  Bubble  formation  was  produced  in  solutions 
of  gases  after  a  sudden  reduction  of  pressure,  but  not 
corresponding  with  any  particular  paths  of  the 
a-particles.  J.  Grant. 

Direction  of  emission  of  secondary  (3-rays. 
H.  Franz  (Z.  Physik,  1926,  38,  92— 105).— The 
asymmetry  of  the  secondary  (3-radiation  produced 
by  the  action  of  y-rays  from  radium-G  on  lead  was 
examined  by  means  of  a  Geiger  counter,  and  the 
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distribution  in  different  directions  of  the  electrons 
ejected  from  lead  and  carbon  was  determined.  For 
lead,  the  asymmetry  was  about  2,  contrary  to  the 
result  obtained  by  the  ionisation  method.  For 
carbon,  mainly  recoil  electrons  were  found,  whereas 
for  lead  the  result  was  influenced  by  the  photo¬ 
electric  effect,  this  deduction  being  confirmed  by 
absorption  measurements.  E.  B.  Lgdlam. 

Ranges  of  secondary  [3 -rays.  J.  M.  Nutt  all 
and  E.  J.  Williams  (Phil.  Mag.,  1926,  [vii],  2,  1109 — 
1116). — The  Wilson  track  method  has  been  used  to 
photograph  the  secondary  (3-rays  produced  by  a 
homogeneous  beam  of  X-rays  of  known  wave-length 
in  oxygen,  nitrogen,  argon,  and  hydrogen.  Measure¬ 
ments  of  stereoscopic  photographs  of  the  (3-ray  tracks 
has  allowed  of  the  calculation  of  the  ranges  of  the 
(3-rays  at  N.T.P.  For  any  one  gas,  Whiddington’s  law 
holds  over  a  range  of  energies  from  4800  to  27,190  volts. 
For  equal  atomic  concentrations,  the  range  of  the 
(3 -rays  is  proportional  to  the  reciprocal  of  the  atomic 
number  of  the  gas.  Thus  R=KV2/N,  where  K  is  a 
constant  equal  to  1-42x1  O'8  when  R  is  the  range  in 
a  gas  at  atomic  concentration  equal  to  that  of  a 
diatomic  gas  at  N.T.P.  A.  E.  Mitchell. 

Artificial  disintegration  of  elements.  J.  Chad¬ 
wick  (Phil.  Mag.,  1926,  [vii],  2,  1056— 1075).— The 
conflicting  nature  of  the  results  obtained  by  Ruther¬ 
ford  and  Chadwick  (A.,  1921,  ii,  293,  671)  and  by 
Kirsch  and  Pettersson  (A.,  1924,  ii,  227,  380)  in 
investigations  of  the  disintegration  of  elements  by 
collisions  with  a-particles,  is  pointed  out.  The 
optical  systems  in  use  by  Rutherford  and  Chadwick 
have  been  examined  and  shown  to  bo  satisfactory 
for  the  observation  of  scintillations  produced  by  any 
H-particles  likely  to  be  emitted  in  the  disintegration 
of  a  nucleus.  Re-examination  of  the  elements  lithium, 
beryllium,  carbon,  and  oxygen  has  shown  no  evidence 
of  the  disintegrations  reported  by  Borsch  and  Petters¬ 
son.  It  is  suggested  that  the  procedure  adopted  by 
these  authors  in  distinguishing  between  scintillations 
due  to  a-particles  and  those  due  to  H-particlcs  by 
the  difference  in  brightness  may  have  led  to  error. 
This  may  be  particularly  so  in  their  work  on  alumin¬ 
ium.  A.  E.  Mitchell. 

Occurrence  of  helium  and  neon  in  vacuum 
tubes.  E.  C.  C.  Baly  and  R.  W.  Riding  (Nature, 
1926,  118,  625 — 626). — Earlier  results  (A.,  1925,  ii, 
925)  have  been  repeated.  Helium  and  neon  have 
been  obtained  by  passing  the  discharge  between  a 
concave  aluminium  mirror  as  cathode  and  a  magnes¬ 
ium  anode  through  a  mixture  of  oxygen  and  nitrogen 
under  reduced  pressure,  but  not  if  the  discharge  is 
passed  in  the  opposite  direction.  The  rare  gases  are 
also  produced  when  the  condensed  discharge  is  passed 
between  aluminium  wire  electrodes  through  mixtures 
of  oxygen  and  nitrogen,  but  not  in  the  absence  of 
the  condenser ;  helium  was  also  evolved  when  tungsten 
electrodes  were  heated.  It  is  believed  that  the  gases 
arise  from  the  disintegration  of  the  nitrogen  atom. 

A.  A.  Eldridge. 

Structure  of  aluminium.  H.  Collins  (Chem. 
News,  1926,  133,  257 — 262). — Speculative. 

Sub-electron.  E.  Regener  ( Z .  Physik,  1926, 
39,  247 — 250). — Durau’s  evidence  (this  vol.,  898)  in 


favour  of  the  sub-electron  is  regarded  as  vitiated  by 
the  presence  of  adsorbed  gas  films  on  his  particles 
(cf.  following  abstract).  E.  B.  Lijdla m. 

Measurements  of  the  charge  on  evaporating 
particles.  R.  Sanzenbacher  (Z.  Physik,  1926,  39, 
251 — 275). — The  charge  on  particles  of  mercury 
evaporating  in  air  or  in  carbon  dioxide  was  found  to 
possess  the  normal  value.  Lower  values  were  found 
for  particles  which  were  not  maintaining  a  fresh 
surface,  and  this  is  due  to  surface  effects. 

E.  B.  Ludlam. 

Polarisabilities  of  atomic  cores.  (Miss)  B. 
Swirles  (Proc.  Camb.  Phil.  Soc.,  1926,  23,  403 — 
411). — The  polarisability  of  the  core  (Born  and 
Heisenberg,  A.,  1924,  ii,  434)  has  been  obtained  on 
the  assumption  that  the  series  electron  occupies  an 
orbit  with  quantum  numbers  n  and  k  such  that  the 
radius  vector  r  joining  it  to  the  centre  of  the  core  is 
large  enough  for  the  field  to  be  treated  as  homo¬ 
geneous  in  the  region  of  the  core  and  equal  to  c/r2. 
The  theory  has  been  applied  with  success  to  elements 
of  the  aluminium  group  and  ionised  silicon,  and 
sodium  and  the  corresponding  stripped  atoms. 

R.  A.  Morton. 

Interaction  of  radiation  with  matter.  Fluor¬ 
escence  exciting  power.  E.  H.  Kennard  (Physical 
Rev.,  1926,  [ii],  28,  672 — 683). — A  theoretical  dis¬ 
cussion  based  on  Einstein’s  theory  of  emission  and 
absorption.  The  distribution  of  energy  in  an  enclosure 
containing  quantised  particles  is  indeterminate  unless 
there  is  thermal  or  other  non-radiative  interaction 
between  the  particles.  Fluorescence  cannot  lower 
the  entropy  of  the  system.  There  is  no  sharp  dis¬ 
tinction  between  thermal  emission  and  fluorescence. 

A.  A.  Eldridge. 

Orbits  and  radiation  of  hydrogen  electrons. 
T.  Engset  (Ann.  Physik,  1926,  [iv],  81,  572 — 576). 
— Mathematical  (cf.  this  vol.,  991). 

Ionisation  equilibrium  of  a  radiating  atomic 
system.  B.  Gerasimovio  (Z.  Physik,  1926,  39, 
361 — -376). — A  formula  is  deduced  for  equilibrium  of 
a  radiating  atomic  system  under  the  influence  of 
external  radiation  which,  in  the  case  of  thermo¬ 
dynamic  equilibrium,  reduces  to  Saha’s  formula. 
The  theory  is  applied  to  the  planetary  mist  (atomic 
hydrogen  chiefly)  and  gives  its  temperature  as  12,000°, 
or,  if  the  ground  orbit  of  hydrogen  is  the  two  quantum 
orbit,  2000°.  E.  B.  Ludlam. 

Equilibrium  between  matter  and  radiation 
in  Einstein's  closed  universe.  W.  Lenz  (Physikal. 
Z.,  1926,  27,  642—645 ;  cf.  Stern,  A.,  1925,  ii,  926, 
1021). 

Number  of  dispersion  electrons  in  [Scbro- 
dinger's]  wave  mechanics.  F.  London  (Z.  Physik, 
1926,  39,  322 — -326). — By  using  Schrodinger’s  wave 
formula,  the  Thomas-Kuhn  summation  rule  is  de¬ 
duced  and  the  wave  theory  of  density  of  electric 
charge  is  supported.  E.  B.  Ludlam. 

Interpretation  of  Wood's  iodine  resonance 
spectrum.  E.  C.  Kemble  and  E.  E.  Witmer 
(Physical  Rev.,  1926,  [ii],  28,  633— 641).— A  re¬ 
analysis  of  the  resonance  series  described  by  Mecke 
(A.,  1922,  ii,  177 ;  1923,  ii,  669),  using  the  formulae 
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developed  by  Kratzer  and  Sudholt  (A.,  1925,  ii,  839). 
The  moment  of  inertia  and  internuclear  distance  char¬ 
acteristic  of  the  normal  electronic  level  are  8-1  xlO"38 
g.  cm.2  and  2-78 xlO"8  cm.,  respectively;  correspond¬ 
ing  mean  values  for  vibrational  quantum  numbers 
26 — 29  are  12-5  x  10'38  and  3-5  x  10'8. 

A.  A.  Eldridge. 

Quantum  theory  of  band  spectra.  R.  T.  Birge 
(Physical  Rev.,  1925,  [ii],  25,  240). — When  the  in¬ 
tensity  distribution  among  the  various  bands  of  a 
group  is  examined  in  relation  to  the  assignment  of 
vibrational  quantum  numbers,  the  band  groups  fall 
into  two  distinct  classes.  The  aluminium  bands  are 
a  characteristic  example  of  the  predominant  class, 
and  the  iodine  bands  of  the  remainder. 

A.  A.  Eldridge. 

Spontaneous  non-radiating  quantum  pro¬ 
cesses.  A.  Smekal  (Ann.  Physik,  1926,  [iv],  81, 
391—406). 

Rotational  energy  of  the  polyatomic  molecule 
as  an  explicit  function  of  the  quantum  numbers. 
E.  E.  Witmer  (Proc.  Nat.  Acad.  Sei.,  1926,  12, 
602 — 608). — The  rotational  energy  of  molecules  pos¬ 
sessing  three  different  moments  of  inertia  has  been 
calculated.  The  method  used  is  not  the  same  as 
that  used  by  Lutgemeier  (this  vol.,  991),  but  leads 
to  a  result  which  is  probably  essentially  the  same. 

R.  Cut  hill, 

Dielectric  constant  of  symmetrical  polyatomic 
molecules  on  the  new  quantum  mechanics. 
R.  de  L.  Kronig  (Proc.  Nat.  Acad.  Sci.,  1926,  12, 
608 — 612).- — Mathematical.  Dennison’s  calculation 
of  frequencies  and  amplitudes  for  a  rigid  polyatomic 
molecule  with  an  axis  of  symmetry  (this  vol.,  994) 
has  been  utilised  to  compute  the  dielectric  constant 
of  such  a  molecule  having  a  permanent  electric 
moment.  As  with  diatomic  molecules  (cf.  ibid.,  993), 
the  permanent  moment  of  the  molecules  is  related 
to  the  part  of  the  dielectric  constant  due  to  it  by 
Debye’s  equation,  provided  that  the  temperature  is 
sufficiently  high.  R.  Cuthill. 

Heisenberg’s  quantum  mechanics.  N.  von 
Raschevsky  (Z.  Physik,  1926,  39,  153 — 158). 

Emission  from  the  Bunsen  flame.  J.  W.  Ellis 
(Physical  Rev.,  1925,  [ii],  26,  283 — 284). — The  emis¬ 
sion  band  of  the  Bunsen  flame  at  2-7  [x  is  resolved 
with  maxima  at  2-58  and  2-76  [x;  a  weaker  doublet 
appears  at  1-79,  1-99  g,  and  a  broad  band  at  1-40  g. 

A.  A.  Eldridge. 

Transformation  of  a  line  spectrum  into  a 
continuous  spectrum  by  transmission  through 
a  solution  of  certain  critical  densities.  S.  Ray 
(Physikal.  Z.,  1926,  27,  627— 630).— When  radiation 
from  the  sodium  flame  or  a  neon  tube  is  photo¬ 
graphed  through  various  solutions  of  rhodamine  the 
lines  suffer  changes  in  position  at  certain  critical 
concentrations.  The  changes  may  take  the  form  of 
apparent  shifts  in  wave-length,  bending  of  lines,  or 
extension  as  a  continuous  spectrum  on  one  or  both 
sides  of  the  parent  lines.  R.  A.  Morton. 

Absorption  bands  in  nitrogen.  H.  Sponer 
(Nature,  1926,  118,  696). — A  band  system  has  been 


photographed  having  frequency  differences  of  the 
same  values  as  those  of  the  final  state  of  the  first 
positive  group  ;  the  first .  positive  group  arises  from 
the  first  excited  state  of  the  molecule.  The  o — o 
band  of  the  new  system  corresponds  with  an  excitation 
potential  of  8  volts.  A.  A.  Eldridge. 

Excitation  of  the  ultra-violet  hand  of 
ammonia.  C.  T.  Kwei  (Physical  Rev.,  1925,  [ii], 
25,  887 — 888). — The  current-voltage  curve  in  a  two- 
electrode  tube  containing  a  mixture  of  hydrogen  and 
nitrogen  was  correlated  with  spectroscopic  observ¬ 
ations.  The  so-called  ultra-violet  band  of  ammonia 
at  about  2360  A.  was  distinct  only  after  the  second 
break,  at  22-5  volts.  It  is  assumed  that,  at  this 
potential,  ammonia  is  formed  in  increased  amounts, 
probably  owing  to  the  presence  of  atomic  nitrogen. 

A.  A.  Eldridge. 

Absorption  spectra  and  heat  of  dissociation 
of  halogen  molecules.  H.  Kuhn  (Z.  Physik,  1926, 
39,  77 — 91). — The  edges  of  the  absorption  bands 
of  bromine  and  chlorine  have  been  measured  and 
arranged  in  series.  The  bands  increase  in  intensity 
from  the  red  to  the  green  and  pass  into  a  continuous 
band  for  shorter  wave-lengths.  The  separations  of 
the  corresponding  edges  of  the  different  series  give 
the  oscillation  quanta  of  the  normal  molecule,  those 
of  the  adjacent  edges  of  a  series  give  the  oscillation 
quanta  of  the  excited  molecule.  Two  kinds  of  con¬ 
stant  differences  were  sought  for:  (a)  those  between 
the  edges  of  the  same  series — along  the  series,  and 
(b)  those  between  corresponding  members  of  a  differ¬ 
ent  series — cross  differences.  The  differences,  how¬ 
ever,  show  a  systematic  diminution,  since  the  force 
holding  the  molecules  together  diminishes,  for  the 
halogens,  with  increasing  amplitude.  For  bromine, 
the  bands  converge  at  5107  A. ;  the  magnitude  of 
the  first  oscillation  quantum  in  the  excited  state  is 
given  by  the  frequency  difference  160  cm.-1,  that  of 
the  normal  state  by  325  cm.'1  For  chlorine,  the 
values  are  for  4785  A.,  180  cm.-1,  and  559  cm.-1, 
respectively.  The  temperature  was  varied  from  20° 
to  550°,  the  density  remaining  the  same ;  for  bromine, 
the  shortest  wave-length  series  diminished  in  in¬ 
tensity,  all  the  others  gained,  hence  the  absorption 
in  this  series  is  due  to  the  non-vibrating  molecule 
(as  with  iodine  also).  For  chlorine,  however,  the 
absorption  increased  right  through  the  point  of  con¬ 
vergence,  and  into  the  continuous  region,  hence  in 
chlorine  the  convergent  series  must  have  a  vibrating 
molecule  as  its  ground  state,  and  calculation  shows 
it  to  be  the  one  quantum  state. 

For  iodine,  the  maximum  absorption  is  400  A. 
on  the  short  wave-length  side  of  the  convergence 
point;  for  bromine,  it  is  900  A.,  and  for  chlorine 
1400  A.,  the  absorption  at  the  convergence  point 
being  very  weak.  The  convergence  point  represents 
the  dissociation  of  the  molecule  into  atoms  with  no 
kinetic  energy,  hence  in  the  case  of  chlorine  the 
maximum  absorption  produces  atoms  possessed  of 
very  considerable  kinetic  energy.  This  also  explains 
the  difficulty  of  obtaining  fluorescence  of  bromine 
vapour  and  the  fact  that  it  has  not  been  obtained 
at  all  for  chlorine,  the  absorption  in  the  discon¬ 
tinuous  portion  being  too  slight.  The  heats  of  iis- 
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sociation  in  kg. -cal.  calculated  from  the  convergence 
point  are  :  iodine  35-2,  bromine  45-2,  chlorine  58-5. 

E.  B.  Ludlam. 

Absorption  spectra  of  the  palladium  and 
platinum  triads.  W.  F.  Meggers  and  0.  Laporte 
(Physical  Rev.,  1926,  [ii],  28,  642 — 664). — By  means 
of  the  under-water  spark,  the  absorption  spectra  of 
ruthenium  (2090-81 — 4709-49  A.),  rhodium  (2206-03 — 
4374-80  A.),  palladium  (2068-68— 4212-96  A.),  osmium 
(2211-97—4420-47)  A.,  iridium  (2127-43—3220-79  A.), 
and  platinum  (2030-53 — 3408-14  A.)  were  observed, 
and  the  wave-lengths,  intensities  in  absorption  and 
emission,  vacuum  wave-numbers,  and  term  combin¬ 
ations  are  tabulated.  Tables  of  low  terms  in  the 
spectra  are  also  given.  The  lowest  energy  is  repre¬ 
sented  by  a  quintuplet-F  term  for  ruthenium,  a 
quadruplet-F  term  for  rhodium,  and  a  singlet-jS 
term  for  palladium ;  probably  the  lowest  level  for 
iridium  is  a  doublet  D-term  and  for  platinum  a 
tripIet-D  term.  A.  A.  Eldridge. 

Infra-red  absorption  spectrum  of  didymium 
in  glass  and  in  solutions.  P.  Lueg  (Z.  Physik, 
1926,  39,  391 — 401). — The  absorption  bands  for 
didymium  in  different  kinds  of  glass  and  of  solutions 
of  didymium,  neodymium,  and  praseodymium  chlor¬ 
ides  were  measured  in  the  region  0-7 — 2  g.  The 
curves  for  neodymium  and  praseodymium  showed 
marked  differences;  those  for  didymium  in  glass 
resembled  the  curves  obtained  from  the  solutions, 
although  the  intensities  were  not  the  same;  this 
may  be  due  to  different  proportions  of  the  neodymium 
and  praseodymium  being  present.  E.  B.  Ludlam. 

Form  of  the  absorption  bands  in  solutions  of 
the  organic  dyes,  and  a  relation  between  absorp¬ 
tion  and  fluorescence.  E.  Merritt  (Physical 
Rev.,  1926,  [ii],  28,  684 — 694). — On  the  assumption 
that,  for  a  given  position  relative  to  the  solvent 
molecules,  the  potential  energy  of  an  excited  mole¬ 
cule  is  different  from  that  of  the  normal  molecule, 
and  that  the  change  in  this  potential  energy  which 
occurs  during  excitation  or  re-emission  is  to  be 
regarded  as  part  of  the  energy  change  that  deter¬ 
mines  the  frequency,  the  relation  F=K've~h,'lkT, 
where  F  is  the  intensity  of  fluorescence  for  the  fre¬ 
quency  v,  and  K'  is  a  function  of  T  and  probably 
of  v,  is  derived.  If  the  active  molecule  acts  as  an 
electric  doublet  the  moment  of  which  changes  from 
[jq  (normal)  to  g2  (excited),  the  coefficient  of  absorp¬ 
tion  a=a geWi'i-HDWir  on  the  red  side  of  the 
absorption  band.  When  g2  is  small  compared  with 
gj,  this  relation  is  shown  to  hold  for  rhodamine-2? 
and  uranine.  The  electric  moment  of  the  active 
molecule  is  assumed  to  be  3x10' 19  e.s.u.  If  the 
exciting  light  is  of  short  wave-length,  a  considerable 
fraction  of  the  absorbed  energy  is  not  re-cmitted, 
but  passes  into  thermal  agitation ;  if,  however, 
Stokes’  law  is  violated,  fluorescence  is  a  cooling 
process.  A.  A.  Eldridge. 

Absorption  of  ultra-violet  light  by  organic 
compounds.  IX.  (Mlle.)  E.  Kepianka  and  L. 
Marchlevski  (Bull.  Soc.  chim.,  1926,  [iv],  39, 1368 — 
1383). — See  this  vol.,  775. 

Dielectric  constant  of  dilute  aqueous  solutions 
of  electrolytes.  H.  Hellmann  and  H.  Zahn 


(Physikal.  Z.,  1926,  27,  636 — 640). — Recent  work 
on  the  dielectric  constant  of  electrolytes  in  water  is 
marked  by  serious  discrepancies  between  the  results 
of  different  workers  (cf.  A.,  1925,  ii,  1117;  Fiirth, 
ibid.,  631;  Walden,  Ulich,  and  Werner,  ibid.,  512, 
774,  964).  The  magnitude  of  the  depression  of  the 
dielectric  constant  for  very  dilute  solutions  is  in 
reality  so  small  that  it  can  only  be  demonstrated 
crudely  by  the  resonance  method.  The  reported 
increase  in  the  dielectric  constant  for  concentrated 
solutions  is  confirmed.  The  experimental  arrange¬ 
ment  used  by  Walden  is  more  trustworthy  with  loose 
coupling.  R.  A.  Morton. 

Dielectric  constants  of  some  liquids  and 
liquid  mixtures.  L.  A.  Sayce  and  H.  V.  A. 
Briscoe  (J.C.S.,  1926,  2623 — 2627). — Improvements 
have  been  made  in  the  method  of  measurement  of 
dielectric  constants  previously  described  (A.,  1925, 
ii,  263;  J.  Sci.  Instr.,  1926,  3,  116).  The  dielectric 
constants  of  seventeen  organic  liquids  and  of  nine 
pairs  of  these  liquids,  mixed  in  several  different 
proportions,  have  been  determined.  M.  S.  Burr. 

[Dielectric  constants  of  liquids.]  P.  Walden, 
H.  Ulicii,  and  0.  Werner  (Z.  physikal.  Chem., 
1926,  123,  315). — The  values  of  the  dielectric  con¬ 
stants  of  chlorobenzene  and  bromobenzene  obtained 
by  Williams  and  Krchma  (this  vol.,  1000)  agree  with 
those  previously  obtained  by  the  authors  (A.,  1925, 
ii,  773).  L.  F.  Gilbert. 

Temperature  variation  of  dielectric  constant 
in  quartz,  fluorspar,  and  gypsum.  A.  Dieterich 
(Ann.  Physik,  1926,  [iv],  81,  523— 536).— The 
temperature  coefficient  of  the  dielectric  constant 
1/exAe/AO,  has  been  determined  as  follows:  fluor¬ 
spar  +2-05  X 10'4,  gypsum  +3-75  XlO'4,  glass  -f  1-37  x 
10"4.  For  quartz,  Hasenoerl  found  the  large  negative 
value  — 1  X  10'3.  In  contradiction  to  this,  the  value 
is  found  to  be  very  small,  and  of  the  same  order 
(10-5)  as  the  experimental  error.  R.  A.  Morton. 

Volumes  of  uncombined  halogen  atoms  or  ions. 
F.  Ephraim  and  0.  Schutz  (Helv.  Chim.  Acta,  1926, 
9,  914 — 919). — The  volume  of  a  halogen  atom  in  a 
salt  cannot  be  taken  as  half  its  molecular  volume 
(cf.  A.,  1919,  ii,  268;  1924,  ii,  315).  On  the  rule 
that  the  percentage  contraction  in  the  formation  of 
salts  of  the  same  metal  -with  different  halogens  is 
the  same,  free  (?)  atomic  volumes  for  chlorine, 
bromine,  and  iodine  are  calculated  as  74-4,  93-0, 
124-8,  respectively.  When  the  percentage  contractions 
in  the  formation  of  alkali  halides  are  tabulated,  it  is 
seen  that  the  above  rule  is  an  approximation  only. 
With  the  dihalides  of  the  alkaline -earth  and  iron 
groups,  the  deviation  is  greater,  unless  the  free  atomic 
volumes  are  separately  calculated  for  these,  in  which 
case  they  attain  the  improbable  values  306-3,  355-8, 
and  446-75,  respectively.  From  the  alkali  fluorides, 
the  atomic  volume  of  fluorine  is  calculated  as  29-0. 

E.  W.  WlGNALL. 

Dependence  of  heat  of  formation  of  salts  on 
the  [atomic]  volumes  of  their  components.  .0. 
Schutz  and  F.  Ephraim  (Helv.  Chim.  Acta,  1926, 
9,  920 — 923). — The  heats  of  formation  of  halides 
plotted  against  the  atomic  volumes  of  the  halogens 
give  straight  lines  for  each  metal,  with  deviations  in 
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the  cases  of  caesium,  thallium,  and  copper.  For  any 
metal,  the  heats  of  formation  of  the  halides  are  in 
linear  dependence  on  the  molecular  volumes,  and 
also  on  the  absolute  contractions  on  formation. 

E.  W.  Wignall. 

Optical  properties  of  some  sugars.  G.  T. 
Keenan  (J.  Washington  Acad.  Sci.,  1926,  16,  433 — 
440). — The  optical  properties  of  a  number  of  sugars 
have  been  determined  by  the  oil  immersion  method 
in  mixtures  of  mineral  oil,  w=T49,  and  monochloro- 
naphthalene,  w=l-64,  in  such  proportions  as  to  give 
a  difference  in  n  of  0  005  or  less  between  successive 
mixtures.  M.  S.  Burr. 

Action  of  magnetic  fields  on  tlie  refractive 
index  of  gaseous  carbon  dioxide.  P.  N.  Ghosh 
and  P.  C.  Mahanti  (Nature,  1926,  118,  734). — A 
decided  change  has  been  observed  in  the  refractive 
index  of  pure,  dry,  gaseous  carbon  dioxide  when 
subjected  to  a  constant  magnetic  field  of  3600  gauss, 
acting  transversely  to  the  direction  of  propagation 
of  light,  and  the  pressure  gradually  increasing  from 
10  to  400  mm.  A.  A.  Eldridge. 

Werner’s  co-ordination  theory  and  the  elec¬ 
trical  structure  of  the  atom.  Relationship 
between  valency  and  co-ordination.  S.  H.  C. 
Briggs  (Phil.  Mag.,  1926,  [vii],  2,  1026 — 1041). — 
A  general  discussion  of  the  co-ordination  theory 
showing  its  connexion  with  the  electron  theory  of 
valency.  It  is  pointed  out  that  the  formation  of 
all  types  of  chemical  compounds  is  due  to  the  co¬ 
ordination  of  electrons  or  electron  orbits  and  that 
all  valency  phenomena  are  based  therefore  on 
co-ordination.  A.  E.  Mitchell. 

Monatomic  molecule  of  the  noble  gases.  F.  J. 
von  Wisniewski  (Z.  Physik,  1926,  39,  299 — 307). — 
The  molecule  is  regarded  as  a  univalent  ion  and  an 
electron,  like  the  hydrogen  atom.  The  values  calcul¬ 
ated  for  atomic  radius,  excitation  potential,  and 
diamagnetic  susceptibility  are  in  good  agreement 
with  experiment,  except  for  helium.  On  the  assump¬ 
tion  that  the  molecules  of  oxygen,  carbon  dioxide, 
and  hydrogen  sulphide  have  a  structure  similar  to 
that  of  the  halogens,  the  value  of  the  Loschmidt 
number  is  calculated ;  for  oxygen  and  hydrogen 
sulphide,  the  result  is  good;  for  carbon  dioxide  it  is 
rather  high.  E.  B.  Ludlam. 

Born’s  dipole  theory  of  anisotropic  liquids. 
W.  Kast  (Z.  Physik,  1926,  39,  490;  cf.  Szivessy, 
this  vol.,  888). — Polemical.  The  author  maintains 
his  criticism  of  Szivessy ’s  conclusions. 

E.  B.  Ludlam. 

Electron  displacement  versus  alternate  polarity 
in  aliphatic  compounds.  G.  Berger  (Nature, 
1926,  118,  734). — The  results  of  Henri  and  Schou 
(this  vol.,  774,  883)  on  interatomic  distances  are 
considered  to  support  the  alternate  polarity  theory. 
The  conclusions,  however,  become  doubtful  if  carbon 
monoxide  contains  a  triple  linking 

A.  A.  Eldridge. 

New  -X-ray  lines  in  certain  rare-earth  samples. 
C.  J.  Lapp,  R.  A.  Rogers,  and  B.  S.  Hopkins  (Physical 
Rev.,  1925,  [ii],  25,  882;  cf.  this  vol.,  1083).— The 
.X-ray  region  from  1-240  to  2-800  A.  of  the  spectra 


of  samples  of  neodymium  and  samarium  previously 
examined  (U.S.  Bur.  Standards,  Sci.  Paper  442, 
1922, 18,  201)  reveals  the  following  lines  which  cannot 
be  assigned  to  any  known  elements  :  1-6927,  1-5S78, 
1-5486,  1-4051,  1-3753,  1-3604,  1-3441,  1-2487  A. 

A.  A.  Eldridge. 

Limit  of  absorption  of  the  Jf-series  of  element 
75  [rhenium].  B.  Polland  (Compt.  rend.,  1926, 
183,  737—738;  cf.  this  vol.,  258).— The  limit  of 
absorption  of  the  K-series  of  the  1%  of  element  75 
in  a  brown  precipitate  prepared  from  potassium 
permanganate  has  been  determined  by  a  very  sensi¬ 
tive  ionisation  spectrometer.  Mean  values  of  0-1735  ± 
0-0007  and  0-1686  A.  were  obtained  for  this  element 
and  for  osmium,  respectively.  J.  Grant. 

Immersion  of  metals  in  homogeneous  media 
opaque  to  Arrays.  Improvement  in  radio- 
graphic  methods.  H.  Pilon  and  A.  Laborde 
(Compt.  rend.,  1926, 183,  658 — 659). — It  is  suggested 
that  to  assist  the  X-ray  examination  of  metals  of 
complicated  form,  in  which  absorption  varies  con¬ 
siderably  from  one  part  of  the  object  to  another,  the 
object  to  be  tested  should  be  immersed  completely 
in  a  homogeneous  salt  solution  which  has  almost 
the  same  absorption  coefficient  as  the  metal. 
If  the  solution  penetrates  all  parts  of  the  object,  the 
whole  of  it  is  rendered  visible.  Suitable  concen¬ 
trations  of  salt  solutions  are  calculated  for  various 
metals.  For  aluminium,  iron,  and  copper  objects, 
respectively,  barium  chloride  (35  g.  in  100  c.c.  of 
solution),  saturated  lead  chlorate,  and  barium  iodide 
(150  g.  in  100  c.c.  of  solution)  are  used.  The  barium 
iodide  solution  is  also  used  with  iron.  J.  Grant. 

Mathematical  study  of  crystal  symmetry. 
A.  F.  Rogers  (Proc.  Amer.  Acad.  Arts  Sci.,  1926, 
61, 161 — 203). — -An  attempt  to  settle  disputed  matters 
regarding  the  true  elements  of  symmetry  in  crystals, 
particularly  the  question  of  the  centre  of  symmetry 
which  Groth,  Federov,  and  others  have  contended  is 
not  a  true  element.  Chemical  Abstracts. 

Crystal  structure  of  beryllium  oxide.  A. 
Claasen  (Z.  physikal.  Chem.,  1926,  124,  139 — 143). 
— It  is  impossible,  contrary  to  the  statements  of 
Zachariasen  (this  vol.,  562),  to  distinguish  between 
an  atomic  and  an  ionic  lattice  in  a  beryllium  oxide 
crystal  by  X-ray  methods.  The  scattering  power  of 
the  oxygen  atoms  in  such  a  crystal  has  been  deter¬ 
mined  for  different  angles,  and  the  value  of  the 
parameter  is  given  as  0-39.  S.  Barratt. 

Structure  of  crystalline  sodium  hydrogen 
fluoride  and  the  form  of  the  HF2-ion.  C.  C. 
Andersen  and  0.  Hassel  (Z.  physikal.  Chem,,  1926, 
123,  151 — 159). — By  application  of  the  rotating 
crystal  method,  the  structural  element  is  shown  to 
be  a  face-centred  rhombohedron,  with  edges  6-15  A. 
The  distance  between  hydrogen  and  fluorine  is  1-25  A. 

R.  Cuthill. 

Atomic  grouping  in  the  tetragonal  crystals 
of  potassium  metaperiodate,  K2I2Os.  E.  Hylle- 
raas  (Z.  Physik,  1926,  39,  308 — 321). — The  crystal 
contains  two  face-centred  X-lattices,  two  face-centred 
J -lattices  each  of  which  forms  a  diamond-like  lattice, 
and  eight  face-centred  O-lattices.  The  intensities 
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of  the  reflexion-lines  indicate  a  tetragonal-bipyra- 
rnidal  structure  and  a  space-group  C%.  The  ionic 
radius,  calculated  from  the  distance  between  the 
atoms,  indicates  that  the  atoms  have  acquired  the 
configuration  of  a  noble  gas,  by  gain  or  loss  of  an 
electron.  E.  B.  Ludlam. 

Crystal  structure  of  rolled  iron,  nickel,  and 
molybdenum,  plates.  S.  T.  Ivonobejevski  (Z. 
Physik,  1926,  39,  415 — 426). — Strips  of  the  metallic 
foil  were  placed  on  the  axis  of  a  half  cylinder  of 
photographic  film  and  the  X-rays  from  a  rhodium 
anticathode  directed  on  it  either  perpendicularly  or 
at  an  angle.  From  the  patterns  obtained,  it  was 
calculated  that  the  axis  of  orientation  in  iron  is  the 

(110)  direction;  for  nickel  the  axis  lay  between  the 

(111)  and  the  (211)  directions  at  an  angle  of  8°  to 
the  latter;  for  molybdenum,  the  direction  was  (110). 
In  some  cases,  the  patterns  differ  from  the  usual 
forms,  suggesting  either  distortion  of  the  lattice  or  an 
approach  to  an  amorphous  type.  E.  B.  Ludlam. 

Structure  of  catalytically  active  copper.  F.  H. 
Constable  (Nature,  1926,  118,  730). — If  A  is  the 
thickness  of  an  oxide  film,  S  the  surface  area,  0  the 
electrical  conductivity  of  the  mixture  of  oxide  and 
metal,  the  suffix  1  denoting  values  for  an  activated 
or  sintered  catalyst  at  time  t  after  the  commence¬ 
ment  of  oxidation  at  constant  temperature,  and  the 
suffix  2  representing  the  same  variables  either  for 
the  film  before  activation  or  for  the  fully  activated 
film  before  annealing,  then  (d«/d<)1<S1/(da/di)26'2= 
(dCjdt)1/(dC/dt)z.  Thus  a  method  is  available  for 
measuring  the  increase  of  area  on  activation  and  the 
decrease  of  area  on  sintering.  Activation  experi¬ 
ments  seem  to  indicate  that  the  increase  in  area  of 
the  supported  copper  films  on  successive  reduction 
is  not  large,  but  the  nature  of  the  surface  alters 
considerably.  With  sintering,  the  nature  of  the 
surface  is  changed,  and  there  is  marked  increase  in 
surface  area.  As  the  time  is  increased,  the  relative 
rate  of  increase  of  thickness  of  the  oxide  film  consider¬ 
ably  diminishes.  ‘  A.  A.  Eldridge. 

Crystal  structure  of  the  A  modification  of  the 
sesquioxides  of  lanthanum,  cerium,  praseodym¬ 
ium,  and  neodymium.  W.  Zachariasen  (Z. 
physikal.  Chem.,  1926,  123,  134—150;  cf.  Gold¬ 
schmidt,  Ulrich,  and  Barth,  this  vol.,  22S). — The 
structure  of  the  sesquioxides  has  been  examined  by 
both  Laue’s  and  by  Debye  and  Scherrer’s  methods. 
The  values  in  A.  of  a  and  c,  respectively,  for  the 
elementary  cells  of  the  various  oxides  are  :  lanthanum, 
3-93,  6-12;  cerium,  3-88,  6-06;  praseodymium,  3-85, 
6-00;  neodymium,  3-84,  6-01.  For  ceria,  d^ ic.  is 
6-86.  If  both  the  metal  atoms  and  the  oxygen  atoms 
in  the  crystals  are  structurally  equivalent,  which 
appears  to  be  the  case,  the  crystal  structure  must  be 
represented  by  the  space-grouping,  D-s. 

R.  Cuthill. 

Volume  and  atomic  number.  C.  del  Fresno 
(Anal.  Fis.  Quhn.,  1926,  24,  508—511;  cf.  this  vol., 
450). — Data  given  by  Barth  and  Lunde  (this  vol., 
664)  for  the  lattice  constants  of  elements  of  the 
eighth  group  confirm  the  relationship,  deduced  by 
the  author,  between  atomic  volume  and  atomic 
number.  G.  W.  Robinson. 


[Lattice  constants  of  the  platinum  metals  and 
of  silver  and  gold.]  T.  Barth  and  G.  Lunde 
(Z.  physikal.  Chem.,  1926,  123,  476;  cf.  this  vol., 
664). — A  correction. 

Crystalline  structure  of  anhydrite.  J.  A. 
Wasastjerna  (Phil.  Mag.,  1926,  [vii],  2,  992 — 994). 
— Some  points  of  the  work  of  Dickson  and  Binks 
(this  vol.,  781)  are  discussed  in  conjunction  with 
the  work  of  the  author  (Soc.  Scient.  Fennica,  1925, 
2,  26)  and  the  difficulty  of  deciding  between  the 
possible  alternative  structures  of  anhydrite  is 
emphasised.  A.  E.  Mitchell. 

Crystal  structure  of  solid  carbon  disulphide. 
J.  de  Smedt  (Natuurwetensch.  Tijdschr.,  1926,  8, 
13 — 14). — At  — 185°,  the  crystals  are  tetragonal; 
cja=  0-46,  a=8-12,  c= 3-77,  p=l-25  A.  A  list  of 
the  pyramid  faces  ( h ,  k,  l)  is  given.  The  unit  cell 
contains  three  molecules.  S.  I.  Levy. 

Molecular  orientation  in  solids.  G.  Shearer 
(Trans.  Faraday  Soc.,  October,  1926,  advance  proof). — 
A  resnine  of  recent  X-ray  work  (cf.  A.,  1925,  ii,  366, 
938).  R.  Cuthill. 

X-Ray  investigation  of  the  normal  saturated 
dicarboxylic  acids  and  their  ethyl  esters.  A.  R. 
Normand,  J.  D.  M.  Ross,  and  E.  Henderson 
(J.C.S.,  1926,  2632 — 2637). — An  examination  of  long- 
chain  dicarboxylic  acids,  by  the  X-ray  spectrometer, 
shows  that  the  increase  of  (1-7 — 2-1  A.),  in  passing 
from  an  odd  to  an  even  acid,  is  greater  than  that  for 
the  passage  from  an  even  to  an  odd  acid  (0-05— 
0-6  A.).  This  is  in  agreement  with  Muller  and 
Shearer’s  views  on  the  direction  of  length  of  the 
fatty  acid  chains  with  respect  to  the  long-spacing 
plane  (J.C.S.,  1923,  123,  3156;  Nature,  1925,  116, 
45).  The  even  and  odd  members  of  the  dicarboxylic 
acids  thus  belong  to  two  distinct  series.  The  diethyl 
esters,  both  odd  and  even,  however,  form  only  one 
series.  This  is  in  agreement  with  the  results  obtained 
by  Fairweather  for  the  m.  p.  of  these  substances 
(this  vol.,  668).  The  spacings  observed  for  the 
monosthyi  esters  indicate  that  these  contain  two 
molecules  between  successive  reflecting  planes,  whilst 
the  acids  and  diethyl  esters  contain  only  one. 

M.  S.  Burr. 

Crystallographic  study  of  certain  aromatic 
nitro-derivatives.  G.  Resegotti  (Atti  R.  Accad. 
Lincei,  1926,  [vi],  4,  21S— 222).— a-Phenyl-(J-2  : 4- 
dinitro-m-tolyl-a-methylhydrazine  (cf.  Giua,  A.,  1921, 
i,  198)  crystallises  in  the  prismatic  class  of  the  mono¬ 
clinic  system,  a  :  b  :  c= 1-27507  : 1  :  1-37644,  (3=93° 
30'  30";  a-phenyl-P-4  :  6-dinitro-m-tolyl-a-m3thyl- 
hydrazine  ( loc .  cit.)  in  the  same  class,  a  :  b  :  c  = 
0-81915:1:0-96209,  (3=93°  37';  and  a-phenyl-p- 
5-chloro-2  :  4-dinitrophenyl-a-methylhydrazine  (cf. 
Giua,  A.,  1924,  i,  338)  in  the  same  class,  a  :  b  :  c= 
2-8747  :  1  :  1-4563,  j3=12S°  3'.  T.  H.  Pope. 

New  types  of  mixed  crystals.  D.  Balarev 
(Z.  anorg.  Chem.,  1926,  156,  301—308;  cf.  A., 
1922,  ii,  864). — The  red  to  dark  violet  particles  of 
the  composition  BaSO s,KMn04  or  BaS04,NaMn04, 
which  Grimm  (A.,  1924,  ii,  828)  regards  as  a  new 
type  of  mixed  crystal,  possess  none  of  the  properties 
which  usually  characterise  those  systems.  They  are, 
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rather,  particles  of  barium  sulphate  into  the  inter¬ 
stices  of  which  potassium  or  sodium  permanganate 
is  adsorbed  as  part  of  the  aqueous  component.  This 
is  confirmed  by  the  formation  of  barium  sulphate 
particles  coloured  by  substances  of  a  type,  e.g., 
manganese  dioxide,  which  could  not  form  mixed 
crystals  with  it.  M.  Carlton. 

Electrometric  study  of  the  allotropic  forms  of 
mercuric  sulphide.  M.  Bottrgeaud  (Bull.  Soc. 
chim.,  1926,  [iv],  39,  1396 — 1405). — See  this  vol., 
803. 

Electric  discharge  in  gases  and  the  accom¬ 
panying  radiations.  A.  Dauvillier  (Phil.  Mag., 
1926,  [vii],  2,  1046 — 1052). — See  this  vol.,  330. 

Analogy  in  behaviour  and  isomorphism 
between  cerium  and  thorium.  G.  Scagliarini 
(Atti  R.  Accad.  Lincei,  1926,  [vi],  4,  204 — 210). — 
The  mixed  oxides  of  the  rare  earths  undergo  no 
change  when  introduced  into  fused  potassium  hydr¬ 
oxide.  When  obtained  in  presence  of  a  large  pro¬ 
portion  of  lime  and  magnesia  or  potassium  hydroxide, 
ceric  oxide  is  quite  insoluble  in  nitric  acid.  Thorium 
oxide  in  presence  of  a  large  excess  (90 — 99%)  of  an 
oxide  of  a  tervalent  rare-earth  metal  is  soluble  in 
dilute  nitric  acid,  whereas  zirconia  is  completely 
insoluble  in  nitric  acid  under  such  conditions.  These 
results  are  incompatible  with  the  hypothesis  that  in 
mixed  oxides  of  rare-earth  metals  eerie  oxide  forms 
part  of  a  saline  oxide,  and  it  is  more  probable  that 
the  ceria  is  present  in  a  condition  of  amorphous 
solid  solution  and  that  its  solubility  in  acids  depends 
on  its  extreme  subdivision.  It  is,  however,  possible 
that,  when  dissolved  in  other  oxides,  ceric  oxide  does 
not  undergo  that  process  of  polymerisation  which 
renders  it  insoluble  when  it  is  calcined  either  alone 
or  in  homogeneous  mixture  with  other  oxides.  The 
same  considerations  hold  for  thorium  dioxide. 

In  accordance  with  the  positions  of  the  two  metals 
in  the  periodic  system,  thorium  and  cerium  acetyl- 
acetonates  are  completely  isomorphous. 

T.  H.  Pope. 

Iron  single  crystals.  W.  Gerlach  (Z.  Physik, 
1926,  39,  327 — 331). — Previous  experimental  results 
are  discussed,  together  with  those  of  Geiss  and  van 
Liempt  (cf.  B.,  1926,  752).  By  cold-working,  the 
specific  resistance  increases  greatly,  but  its  tem- 
erature  coefficient  diminishes ;  on  heating,  the  iron 
ecomes  normal  again.  The  change  in  conductivity 
is  not  due  to  change  in  the  form  of  the  lattice,  but 
to  slight  changes  in  the  parameters;  it  is  not  due 
to  a  ruckling  of  the  crystal  planes,  but  to  a  deform¬ 
ation  of  the  outer  electrons  in  the  atom.  Cold¬ 
working  increases  the  strength  of  a  single  crystal, 
but  not  of  a  rod  consisting  of  many  fine  crystals,  yet 
both  show  great  increase  in  “  magnetic  hardness.” 
Heating  produces  magnetic  restoration.  It  is  not  so 
much  the  number  of  the  crystals  which  determines 
the  magnetic  properties  as  their  quality.  A  single 
crystal  was  stretched  and  gave  no  Barkhausen  effect 
(noise  in  a  telephone) ;  it  was  bent  and  produced  loud 
noise.  Steel  gave  no  noise.  In  “  magnetically  pure 
iron  ”  the  elementary  magnets  are  already  present; 
the  process  of  magnetisation  consists  in  a  reversible 
directing  of  them.  E,  B.  Ludlam. 


Effect  of  heat  treatment  on  the  contact  P.D. 
of  nickel  and  copper.  J.  E.  Schrader  (Physical 
Rev.,  1925,  [ii],  25,  249). — The  P.D.  before  heat 
treatment  was  about  +0-25  volt ;  simultaneous  heat 
treatment  in  a  high  vacuum  by  induced  high-fre¬ 
quency  currents  caused  the  P.D.  to  change  to  —0-15 
volt.  A.  A.  Eldridge. 

Thermo-electric  properties  of  pure  metals  and 
alloys.  A.  E.  Caswell  (Physical  Rev.,  1925,  [ii],  26, 
286). — Except  for  aluminium,  iron,  and  tin,  the 
thermo-E.Jf.jF.  between- a  compressed  metal  and 
the  same  uncompressed  metal  is  represented  by  an 
equation  of  the  form  E=op£(l-f-&p)(l-f-c<).  Alumin¬ 
ium  appears  to  undergo  a  quasi-allotropic  modification 
under  pressures  in  excess  of  6500  kg. /cm.2 

A.  A.  Eldridge. 

Electrostriction  in  gases.  W.  Kliefoth  (Z. 
Physik,  1926,  39,  402 — 414). — If  the  attraction 
between  the  molecules  of  a  gas  is  of  electrical  origin, 
this  internal  pressure  will  be  increased  by  an  external 
electric  force  in  the  case  of  gases  possessing  an  electric 
moment.  The  contraction  in  volume  on  applying  a 
powerful  electric  field  across  a  condenser  consisting 
of  two  concentric  spheres  was  measured  by  observing 
the  motion  of  particles  of  tobacco  smoke  in  a  capillary 
by  means  of  a  microscope.  Carbon  dioxide  and 
sulphur  dioxide  showed  the  effect,  also  air,  nitrogen, 
and  oxygen.  A  finite  value  for  the  electric  moment 
was  obtained  for  carbon  dioxide  and  sulphur  dioxide, 
but  for  oxygen  and  nitrogen  the  value  was  practically 
zero.  For  voltages  over  15,000  the  results  are  not 
in  agreement  with  the  theories  of  Gans  or  of  Debye 
and  Frivold,  possibly  because  the  dielectric  constant 
may  vary  with  the  electric  field.  E.  B.  Ludlam. 

Influence  of  adsorbed  gas  on  the  electrical 
resistance  of  a  wire.  II.  T.  Sexl  (Z.  Physik, 
1926,  39,  334—336;  cf.  A.,  1925,  ii,  642).— The 
increased  resistance  is  calculated  on  Lorentz’s  theory 
of  the  collision  of  electrons  with  the  atoms  of  the 
metal  plus  the  atoms  of  dissolved  gas,  and  the  formula 
is  in  good  agreement  with  the  few  existing  measure¬ 
ments.  A  similar  calculation  for  heat  conductivity 
is  made,  but  no  experimental  results  are  known. 
The  Wiedemann-Franz  ratio  for  the  two  conductivities 
should  not  be  altered.  E.  B.  Ludlam. 

Electrical  resistivity  of  aluminium-calcium 
alloys.  J.  D.  Edwards  and  C.  S.  Taylor. — See 
B.,  1926,  S83. 

Magnetic  properties  of  single  crystals  of 
nickel.  W.  Sucksmith  and  H.  H.  Potter  (Nature, 
1926,  118,  730 — -731). — A  preliminary  investigation 
of  the  variation  of  hysteresis  loss  with  grain  size. 

A.  A.  Eldridge. 

Differentiation  of  the  various  types  of  ferric 
oxide  and  hydrated  ferric  oxide  by  their  differing 
magnetic  properties.  I.  E.  Wedekind  and  W. 
Albrecht  (Ber.,  1926,  59,  [B],  1726— 1730).— The 
hydroxides,  Mn(OH)2,  Co(OH)2,  Fe(OH)3,  Ni(OH)2, 
MnO(OH)2,  Cr(OH)3,  Cu(OH)2,  are  more  strongly 
magnetisable  than  the  corresponding  oxides,  thus 
indicating  that  they  are  well-defined  hydroxy- 
compounds  of  the  metals.  Ferric  oxides,  prepared 
under  different  conditions,  differ  markedly  in  mag- 
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netic  properties.  Ferric  oxide  hydrates  are  invari¬ 
ably  more  strongly  magnetic  than  the  corresponding 
oxides,  those  in  which  the  water  content  varies 
between  22%  and  43%  exhibiting  a  susceptibility 
which  decreases  with  increasing  water  content.  The 
mode  of  preparation  does  not  influence  the  sus¬ 
ceptibility  to  such  an  extent  as  to  lead  to  specific 
values  for  specimens  prepared  by  unusual  methods. 
Ferric  oxide,  containing  2 — 3%  of  water,  prepared 
by  heating  the  precipitated  hydroxide  in  an  autoclave 
with  water  or  sodium  hydroxide,  is  ferromagnetic. 

H.  Wren. 

Magnetic  susceptibilities  of  gases.  G.  W. 
Hammar  (Proc.  Nat.  Acad.  Sci.,  1926,  12,  594 — 
596). — The  susceptibilities  of  air,  oxygen,  nitrogen, 
carbon  dioxide,  and  hydrogen  at  the  ordinary  temper¬ 
ature  and  under  various  pressures  have  been  deter¬ 
mined  by  measuring  the  force  exerted  on  a  cylinder 
of  some  diamagnetic  substance  suspended  in  a  non- 
homogeneous  magnetic  field  in  the  gas  under  examin¬ 
ation.  It  is  found  that,  contrary  to  Glaser’s  results 
(A.,  1925,  ii,  82),  even  at  the  lowest  pressures  the 
volume  susceptibility  is  directly  proportional  to  the 
pressure.  R.  Ccthill. 

A  possible  explanation  of  the  “  Glaser  effect.” 
G.  W.  Hammar  (Proc.  Nat.  Acad.  Sci.,  1926,  12, 
597 — 598). — Glaser’s  data  for  the  magnetic  sus¬ 
ceptibilities  of  gases  (A.,  1925,  ii,  82),  which  are  in 
conflict  with  the  results  of  recent  determinations  (cf. 
preceding  abstract),  seem  to  have  been  vitiated  by 
the  presence  of  moisture  in  the  apparatus  used. 

R.  Cuthill. 

Investigations  on  paramagnetism  at  low 
temperatures.  II.  L.  C.  Jackson  (Phil.  Trans., 
1926,  A,  226,  107—133;  cf.  A.,  1923,  ii,  609;  1924, 
ii,  90). — The  principal  susceptibilities  xi>  Xa>  X3> 
of  crystals  of  cobalt  ammonium  sulphate  and  nickel 
sulphate  follow  Curie’s  law  Xn(^'+A«)  ~  T  being 
absolute  temperature,  n=\,  2,  3,  A„  is  a  constant, 
and  C  is  the  Curie  constant,  which  has  the  same  value 
for  each  of  the  principal  magnetic  axes  of  the  crystal. 
In  the  present  work,  a  delicate  apparatus  has  been 
constructed  for  measuring  susceptibilities  by  Faraday’s 
method ;  a  section  ground  in  a  known  direction  from 
a  crystal  is  suspended  in  a  non-homogeneous  magnetic 
field  and  the  force  on  it  is  measured,  using  a  quartz 
microbalance.  The  relation  between  1/x  and  abso¬ 
lute  temperature  is  linear  for  the  range  170 — 290° 
Abs.,  and.  the  values  of  l/x  for  the  principal  sus¬ 
ceptibilities  of  cobalt  potassium  sulphate  lie  on  three 
approximately  parallel  lines.  The  constants  in  the 
expression  xn(5n+A„)=const.  are  discussed  for  the 
crystals  of  cobalt  ammonium  sulphate  and  cobalt 
potassium  sulphate. 

The  results  indicate  for  cobalt  potassium  sulphate 
a  Weiss  magneton  number  equal  to  26-1,  calculated 
from  the  mean  of  the  principal  susceptibilities,  as 
compared  with  25-3  by  direct  measurement  with  the 
powdered  substance.  Finke’s  results  (A.,  1910,  ii, 
179)  are  too  high. 

The  principal  susceptibility  of  nickel  ammonium 
sulphate  follows  Curie’s  law  with  A=  — 16.  The 
Weiss  magneton  number  is  16-0  (powdered  material 


15-9).  Preliminary  results  on  manganese  ammonium 
sulphate  are  recorded.  R.  A.  Morton. 

Specific  heats  of  tungsten,  boron,  boron 
nitride,  and  beryllium  oxide.  A.  Magnus  and 
H.  Danz  (Ann.  Physik,  1926,  [iv],  81,  407—124).- 
Improved  forms  of  the  colorimetric  methods  of 
Magnus  (ibid.,  1912,  [iv],  48,  193;  A.,  1923,  ii,  374) 
and  of  Magnus  and  Hodler  (this  vol.,  998)  were 
employed.  The  mean  specific  heat  between  a  tem¬ 
perature  t  and  0°  has  been  determined  over  a  wide 
range  of  values  of  t  by  extrapolating  the  values 
obtained  experimentally  between  t  and  the  ordinary 
temperature.  By  extrapolating  from  data  referring 
to  99%  tungsten  containing  varying  amounts  of 
tungsten  oxide,  the  atomic  heat  of  pure  tungsten  is 
given  by  6-7807+0-0010475J  over  the  range  400 — 
900°.  By  a  similar  calculation,  the  value  for  97% 
amorphous  boron  is  given  by  2-3658-|- 7-9080  X  10+ — 
4-9023  X  10"6i2  over  the  range  100 — 900°.  For  pure 
boron  nitride,  the  value  is  2-5153+6-3096  X  10'3(/— 22) 
—3-2885  X  10~6(t — 22)2  over  the  range  400 — 900°.  The 
behaviour  of  pure  beryllium  oxide  is  abnormal,  the 
curve  consisting  of  two  approximately  straight  lines 
intersecting  at  400°.  The  atomic  heat  is  represented 
approximately  by  3-0890+7-4640x10+ — 4-7859  X 
10'6f2  over  the  range  100 — 900°.  It  is  shown  that 
there  is  an  extraordinary  discrepancy  between  the 
data  now  cited  for  tungsten  and  those  calculated  by 
means  of  Debye’s  formula  from  the  low -temperature 
data  of  Lange  (Z.  physikal.  Chem.,  1924,  110,  343), 
and  that  the  data  for  boron  and  boron  nitride  are  in 
agreement  with  the  predictions  of  Debye’s  theory. 

R.  W.  Lunt. 

Calorimetric  researches  on  sulphur  and 
selenium.  P.  M.  Monval  (Bull.  Soc.  chim.,  1926, 
[iv],  39,  1349 — 1368). — The  behaviour  of  liquid 
sulphur  has  been  investigated  in  the  neighbourhood 
of  160°.  Heating  and  cooling  curves  show  discon¬ 
tinuity  at  162-8°  and  157-7°,  respectively,  and  the 
curve  obtained  by  plotting  the  heat  given  out  by 
1  g.  of  sulphur  on  cooling  from  T  to  15°  against  T 
consists  of  four  parts  corresponding  -with  ortho¬ 
rhombic,  monoclinic,  liquid,  and  vitreous  sulphur. 
From  the  curves,  it  is  deduced  that  the  heats  of 
transformation  of  orthorhombic  to  monoclinic  and  of 
liquid  to  vitreous  sulphur  are  2-7  and  2-8  g.-cal.,. 
respectively,  whilst  the  heat  of  fusion  of  monoclinic 
sulphur  is  9-3  g.-cal.  per  g.  The  mean  specific  heats 
found  for  orthorhombic,  liquid,  and  vitreous  sulphur 
are  0-176,  0-220,  and  0-290,  respectively. 

Similar  curves  have  been  obtained  for  selenium, 
and  from  these  it  is  found  that  the  heats  of  trans¬ 
formation  of  the  metallic  allotrope  into  red  crystalline, 
vitreous,  and  liquid  selenium  are,  respectively,  2-2, 
13-5,  and  16-4  g.-cal.  per  g.  The  mean  specific  heats 
for  metallic  selenium  are  0-078  (15 — 75°)  and  0-084 
15 — 217°),  -whilst  the  values  for  red  crystalline, 
vitreous,  and  liquid  selenium  are,  respectively,  0-082 
(15—75°),  0-106  (15—100°),  and  0-118  (217—300°). 

A.  S.  Corbet. 

Thermal  expansion  of  copper  between  +101° 
and  —253°.  W.  H.  Keesom,  F.  P.  G.  A.  J.  van 
Agt,  and  (Miss)  A.  F.  J.  Jansen  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1926,  29,  786 — 791). — The 
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coefficients  of  linear  expansion  of  copper  over  the 
temperature  ranges  —252-8°  to  —185-5°,  —185-5°  to 
—  102-9°,  —102-9°  to  0°,  and  0°  to  100°,  determined 
hy  the  method  of  Agt  and  Omies  (this  vol.,  231),  are 
4-92,  12-10,  15-35,  and  16-16  xlO'8,  respectively.  To 
represent  the  results  over  the  whole  temperature 
range,  an  interpolation  formula  involving  powers  of 
t  up  to  the  fourth  is  necessary.  A.  B.  Manning. 

Entropy  of  perfect  gases  and  the  heat  of 
vaporisation  at  the  absolute  zero.  1ST.  de  Kolo¬ 
sovs  ki  (J.  China,  phys.,  1926,  23,  72S — 732). — A  reply 
to  the  criticisms  of  Verschaffelt  (this  vol.,  463). 

J.  S.  Carter. 

Falling  drop  method  for  determination  of 
specific  gravity.  H.  G.  Barbour  and  W.  F. 
Hamilton  (J.  Biol.  Chem.,  1926,  69,  625 — 640). — 
Tho  authors’  previous  method  (Amer.  J.  Physiol., 
1924,  69,  654)  has  been  modified  by  comparing  the 
time  taken  by  a  drop  of  the  fluid  under  investigation 
to  fall  through  a  given  length  of  a  suitable  mixture  of 
xylene  and  bromobenzene  with  that  taken  under  the 
same  conditions  by  a  similar  drop  of  a  solution  of 
potassium  sulphate  of  known  density.  The  error  of 
the  method  is  0-01%.  C.  R.  Harington. 

Relation  between  ortliobaric  densities.  J. 
Horiuchi  (Bull.  Chem.  Soc.  Japan,  1926,  1,  1S9 — 
197). — Theoretical.  The  following  relationship  be¬ 
tween  Vi  and  Vg,  the  molecular  volumes  of  a  sub¬ 
stance  in  the  liquid  and  gaseous  states,  respectively, 
has  been  derived:  RT  log0  7(,/yi=.4{l/('Fi—.E)— 
l/(  Vg—E)},  where  A  and  E  are  quantities  character¬ 
istic  of  the  substance  considered.  This  expression 
has  been  found  to  be  applicable  to  a  number  of 
different  substances,  including  both  normal  and 
abnormal  (i.e.,  associated)  liquids,  even  alcohols,  but 
not  to  water.  A  and  E  are  related  to  tho  critical 
constants  as  follows  :  £=0-177*  and  A=32-3T*2/jP*. 
By  putting  TjTk— 0  and  7/7*=  <p,  a  reduced  equa¬ 
tion,  in  accordance  with  the  theory  of  corresponding 
states,  is  obtained.  An  equation  for  vapour  pressure 
at  low  temperatures  has  also  been  derived,  viz., 
logeP—logvBTIVi—l/BTxAf{Vi—E).  M. S. Burr. 

Vapour  pressures  and  thermal  properties  of 
potassium  and  some  alkali  halides.  E.  F. 
Fiock  and  W.  H.  Rodebttsh  (J.  Amer.  Chem.  Soc., 
1926,  48,  2522 — 2528). — The  vapour  pressures  of 
potassium  between  400°  and  760°,  and  of  sodium 
chloride,  potassium  chloride,  potassium  bromide, 
potassium  iodide,  and  caesium  iodide  between  900° 
and  1030°,  measured  by  the  method  of  Rodebush 
and  Dixon  (this  vol.,  117),  are  given,  respectively, 
by  the  expressions:  log10  p(mm.)  =— 4433/T+ 
7-1830;  log10p=-9419/T+8-3297;  log10p=-9115/ 
P+ 8-3526 ;  log10p=-8780/T+8-2470;  log10  p= 

— 8229/T+8-0957 ;  and  log10  p=-8282/T+8-1772. 
The  calculated  heats  of  vaporisation  in  g.-cal./mol. 
are  :  20,260  (per  g.-atom),  43,050,  41,660,  40,130, 
37,610,  and  37,854,  respectively.  The  lattice  energy 
of  the  salts  is  nearly  equal  to  the  heat  of  solution  of 
the  appropriate  gaseous  ions,  which  justifies  Bom’s 
assumption  that  the  energy  relations  of  an  ion  depend 
only  on  its  charge  and  its  “  effective  atomic  radius  ” 
(Z.  Physik,  1920,  1,  45).  When  a  salt  molecule 
evaporates  from  a  lattice,  the  two  ions  appear  to 


approach  more  closely  and  the  molecule  becomes  less 
polar.  The  heat  of  dissociation  of  sodium  chloride 
vapour  into  sodium  and  chlorine  ions  is  approximately 
128  g.-cal.  S.  K.  Tweedy. 

Vapour  pressure.  II.  Mononitrotoluenes. 
J.  F.  T.  Berliner  and  O.  E.  May  (J.  Amer.  Chem. 
Soc.,  1926,  48,  2630—2634;  cf.  A.,  1925,  ii,  1045).— 
The  vapour  pressures  of  the  isomeric  nitrotoluenes 
have  been  determined  from  50°  to  a  few  degrees 
above  the  b.  p.  The  o-,  m-,  and  p-isomerides  have 
b.  p.  220-38°,  231-87°,  and  238-34°,  respectively,  at 
760  mm.  The  vapour  pressures  agree  closely  with 
thoso  calculated  from  the  latent  heat  equations,  and 
the  entropies  of  vaporisation  at  a  concentration  of 
0-00507.ilf  indicate  that  the  molten  isomerides  are 
normal  liquids.  F.  G.  Willson. 

Curve  of  ideal  expansion.  L.  Schames 
(Physikal.  Z.,  1926,  27,  630—631 ;  cf.  this  vol.,  234).— 
In  the  deduction  of  an  equation  of  state  from  specific 
heat,  the  curve  of  ideal  expansion  of  a  gas  is  im¬ 
portant.  From  Amagat’s  measurements  with  hydro¬ 
gen,  this  curve  appears  to  bo  parabolic.  When 
Bridgman’s  data  are  also  considered  and  the  curve 
p/R  .  (Sv/S T)p  is  plotted,  the  curve  of  ideal  expansion 
given  by  p/R  .  (&v/8T)p=l  is  hyperbolic.  This  result 
is  discussed  in  its  bearing  on  van  der  Waals’  equation 
and  the  law  of  corresponding  states. 

R.  A.  Morton. 

Measurement  of  the  compressibility  of  the 
alkali  halides.  J.  C.  Slater  (Proc.  Amer.  Acad. 
Arts  Sci.,  1926,  61,  135 — 150). — Bridgman’s  method 
was  applied  to  large  crystals  of  the  alkali  halides. 

Chemical  Abstracts. 

Simple  kinetic  theory  of  viscosity.  J.  S. 
Dunn  (Trans.  Faraday  Soc.,  1926,  22,  401 — 405 ; 
cf.  Sato,  this  vol.,  234). — Viscosity  is  discussed  from 
the  point  of  view  of  the  kinetic  theory  and,  from 
certain  assumptions,  the  expressions  l/i?=ALe_Q^r 
and  d(l/ij)/dT=—Q/RTz  [A  and  Q  are  constants) 
are  deduced  for  the  fluidity  and  temperature  coefficient 
of  fluidity,  respectively.  Approximately  straight 
lines  are  obtained  when  logarithms  of  fluidity  are 
plotted  against  reciprocals  of  absolute  temperature 
for  a  number  of  ethers  and  other  substances;  it  is 
found  that  the  values  of  Q  vary  in  a  regular  manner 
in  a  homologous  series. 

The  relation  between  fluidity  and  vapour  pressure 
is  discussed.  A.  S.  Corbet. 

Dependence  of  viscosity  on  temperature  in 
supercooled  liquids.  G.  Tammann  and  W.  Hesse 
(Z.  anorg.  Chem.,  1926, 156, 245 — 257). — The  viscosity 
of  substances  having  a  low  m.  p.  may  be  expressed 
by  the  formula  log  y=—  A +£ x  103/(T— Tm),  where 
A,  B,  and  Tm  are  constants  and  i/  is  the  coefficient 
of  viscosity.  For  the  interval  (Ts—Ta),  where  T,  is 
the  m.  p.  and  Ta  the  temperature  at  which  the  vis¬ 
cosity  has  the  value  1013,  the  formula  T, — Ta— 
cT,/^/M  holds,  where  M  is  the  mol.  wt.  of  the  sub¬ 
stance  and  c  is  a  constant.  The  higher  the  m.  p. 
the  greater  is  the  temperature  interval  in  which  the 
working  of  the  viscous  mass  by  blowing,  drawing, 
etc.  is  possible.  The  viscosity  of  the  Squids  was 
determined  by  measuring  the  rate  of  fall  of  a  small 
gold  ball.  Since  only  small  quantities  of  liquid  were 
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available,  Ladenburg’s  modification  of  Stokes’ 
formula  was  used;  r;=2/dxgR2/ax[{S— o-)/(l  + 
2-4i?/p)](l+3-3iJ//i),  where  i ;  is  the  coefficient  of 
viscosity,  g  the  acceleration  due  to  gravity,  R  the 
radius  of  the  ball,  p  the  radius  of  the  tube,  h  tho 
height  of  tho  column  of  liquid,  a  the  rate  of  fall  of 
the  ball,  S  the  density  of  the  ball,  and  a  the  density 
of  the  liquid.  With  viscosities  between  10  and 
103  g./cm./sec.,  the  maximum  error  is  about  3%,  but 
with  higher  viscosities  the  error  may  be  10%.  It  was 
necessary  to  work  with  substances  which  could  be 
kept  supercooled  for  some  hours  without  spontaneous 
crystallisation. 

Rates  of  fall  varying  from  6  sec. /cm.  to  15,000 
sec. /cm.  corresponding  with  viscosities  of  10  to  104 
were  obtained.  Results  are  tabulated  and  show  that 
if  a  liquid  be  supercooled  below  its  m.  p.,  its  viscosity 
increases,  slowly  at  first,  and  then  extraordinarily 
quickly,  until  finally,  after  the  liquid  has  become 
hard  and  brittle  at  a  temperature  Ta,  the  viscosity 
again  increases  slowly  with  falling  temperature.  In 
the  temperature  interval  (T,—Ta),  the  viscosity 
changes  from  about  1  to  1013.  M.  Carlton. 

Theory  of  “  structural  turbulence.”  M.  Reiner 
(Kolloid-Z.,  1926,  39,  314r — 315 ;  cf.  this  vol.,  678; 
Ostwald  and  Auerbach,  ibid.,  470). — It  is  shown  that 
Ostwald’s  explanation  of  structural  turbulence  ( loc . 
cit.)  can  be  tested  experimentally  by  measuring  the 
flow  of  liquids  through  capillary  tubes  of  various 
diameters.  From  the  expression  r^rp/21,  where  p 
is  the  driving  pressure,  r  the  distance  from  the  tube 
axis,  and  l  the  tube  length,  an  equation  Fcrlt.=Ii/4>j  x  T 
(where  R  is  the  tube  radius  and  T  tho  limiting  value 
of  Tmax),  is  derived  for  the  critical  velocity  at  which 
structural  turbulence  appears.  This  is  compared 
with  Reynold’s  formula  Ua\^—-i]KIRpt  where  p  is  the 
density  of  the  liquid  and  K  is  a  constant,  and  it  is 
shown  that  the  two  critical  velocities  have  opposing 
characters,  since  Fcr;;.  increases  with  R  and  decreases 
with  77,  whilst  I/crit  decreases  with  R  and  increases 
with  t).  L.  L.  Bircumshaw. 

Ebullioscopic  constant  and  Poisson's  capillary 
constant.  N.  de  Kolosovski  (Bull.  Soc.  chim., 
1926,  [iv],  39,  1328—1329;  cf.  this  vol.,  791,  100S).— 
From  expressions  previously  deduced  it  is  found  that 
M-ar'jE  and  M2ajEd  are  constants  and  equal  to 
1-23  X 104  and  6  X  104,  respectively,  where  E  is  the 
molecular  elevation  of  b.  p.  of  a  liquid  of  mol.  wt.  M, 
a2  the  capillary  constant,  a  the  surface  tension,  and  d 
the  density  at  the  b.  p.  These  expressions  are  con¬ 
firmed  by  the  substitution  of  available  data. 

A.  S.  Corbet. 

Effusion  of  gases.  H.  Weide  and  F.  R.  Bichow- 
sky  (J.  Amer.  Chem.  Soc.,  1926,  48,  2529 — 2534). — 
An  effusiometer  is  described  in  which  the  special 
conditions  assumed  in  the  derivation  of  the  equation 
for  the  effusion  of  a  gas  through  a  fine  orifice  into  a 
vacuum  are  realised  as  far  as  possible.  The  use  of 
the  apparatus  in  measuring  the  temperature,  dis¬ 
sociation,  and  mol.  wts.  of  gases  is  described.  A  pre¬ 
liminary  investigation  of  the  dissociation  of  iodine 
leads  to  a  value  of  3-7  for  log  k  at  915°,  k  being  the 
dissociation  constant.  The  calculated  value  is  3-4. 

S.  K.  Tweedy. 


Separation  of  helium  from  gas  mixtures. 

F.  Paneth  and  K.  Peters. — See  B.,  1926,  916. 

Density  of  the  system  acetone-water  at  20°. 

P.  Naville  (Helv.  Chim.  Acta,  1926,  9,  913).- — Tho 
densities  of  acetone-water  mixtures,  determined  at 
19-2 — 23-0°  and  reduced  to  20°,  are  at  10%  intervals 
from  0  to  100%  acetone  :  0-998,  0-986,  0-974,  0-958, 
0-942,  0-921,  0-900,  0-S77,  0-852,  0-825,  0-795. 

E.  W.  WlGNALL. 

Molecular  solution  volumes  and  association. 

G.  J.  Burrows  and  A.  E.  James  (J.  Proc.  Roy.  Soc. 
N.S.W.,  1925,  59  ,  223—229;  cf.  A,  1924,  ii,  453).— 
Observations  have  been  extended  to  solutions  in 
methyl  alcohol,  acetone,  benzene,  and  toluene.  In 
all  cases,  the  molecular  solution  volume  of  a  substanco 
is  greater  when  dissolved  in  benzene  or  toluene, 
which  have  a  low  dielectric  constant,  than  when 
dissolved  in  the  alcohols  or  acetone,  which  have  high 
dielectric  constants.  The  molecular  solution  volumes 
in  toluene  are  in  good  agreement  with  tho  molecular 
volumes  of  the  liquid  substances,  and  for  non-associ- 
ated  solutes  such  as  chlorobenzene  or  toluene  these 
values  differ  only  slightly  with  the  alcohols  or  acetone 
as  solvents.  For  an  associated  solute  such  as  aniline, 
the  molecular  solution  volume  in  acetone  or  the 
alcohols  is  markedly  lower  than  the  value  in  the  free 
state  or  that  in  solution  in  toluene. 

G.  M.  Bennett. 

Binary  azeotropes.  II.  M.  Lecat  (Rec.  trav. 
chim.,  1926,  45,  620 — 627 ;  cf.  Ann.  Soc.  scient. 
Bruxelles,  45,  I,  169 — 177). — Of  117  binary  mixtures 
of  organic  substances  that  have  been  examined,  84 
give  azeotropes  of  the  first  and  5  those  of  the  second 
type  (t.e.,  constant-boiling  mixtures  more  and  less 
volatile,  respectively,  than  each  constituent),  whilst 
the  remaining  28  are  euzotropie  (i.e.,  give  no  constant¬ 
boiling  mixture).  The  composition  of  each  azeo¬ 
tropic  mixture  is  given.  The  temperature  changes 
produced  on  mixing  the  constituents  in  azeotropic  or 
other  known  proportions  have  also  been  obtained; 
and  although  no  rigid  rule  can  be  deduced,  tho 
azeotropes  of  the  first  type  usually  show  a  fall  and 
those  of  the  second  a  rise  in  temperature,  whilst  of 
the  euzotropie  systems  about  half  show  a  rise  and  the 
other  half  a  fall.  Where  a  rise  of  temperature  occurs, 
one  constituent  is  usually  a  polyhalogen  compound. 

S.  J.  Gregg. 

Limiting  states  of  [ferrous]  alloys.  L.  Grenet 
(Compt.  rend.,  1926,  183,  600 — 602). — The 
mechanism  of  the  transformation  of  alloys  from 
one  crystalline  state  to  another  is  discussed  with 
special  reference  to  alloys  of  iron  with  aluminium, 
silicon,  and  cobalt.  The  change  may  take  place 
suddenly  or  through  an  intermediate  state  in  which 
tho  properties  of  both  phases  are  detectable.  A 
theory  is  suggested  in  which  the  existence  of 
limiting  states  in  such  alloys  is  assumed. 

J.  Grant. 

Ludwig-Soret  effect  in  alloys.  M.  Ballay 
(Compt.  rend.,  1926,  183,  603 — 604). — The  hetero¬ 
geneity  produced  in  solutions  after  they  have  been 
subjected  to  unequal  heating  (Ludwig-Soret  effect) 
has  been  detected  in  liquid  and  solid  alloys.  Lead- 
tin  and  tin-cadmium  liquid  alloys  in  horizontal  and 
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in  vertical  silica  tubes  were  heated  at  one  end  at  900°, 
After  8 — 11  hrs.  an  excess  of  tin  varying  from  0-20 
to  3-98%  was  found  at  the  heated  end,  but  the 
lead-tin  eutectic  mixture  heated  in  a  horizontal  tube 
showed  decreases  of  0-26  and  0-48%.  A  solid  bar 
of  lead-thallium  alloy  was  heated  at  300°  for  336 
hrs.,  when  the  lead  content  had  changed  from  48-8% 
to  49-98%  and  48-32%  in  the  regions  heated  at  310° 
and  200°,  respectively.  J.  Grant. 

Solubility  relations  of  naphthalene.  H.  L. 
Ward  (J.  Physical  Chem.,  1926,  30,  1316 — 1333 ; 
cf.  Schroder,  A.,  1893,  ii,  366 ;  l5tard,  ibid.,  1894,  ii, 
8). — The  solubility  of  naphthalene  in  hexane,  benzene, 
toluene,  chlorobenzene,  nitrobenzene,  aniline,  carbon 
tetrachloride,  acetone,  acetic  acid,  and  methyl  and 
n-butyl  alcohols  has  been  determined  between  0°  and 
80°.  The  curves  obtained  by  plotting  the  logarithm 
of  the  mol.  fraction  against  the  reciprocal  of  the 
absolute  temperature  belong  to  the  reversed  S-forna 
described  by  Mortimer  (ibid.,  1923,  ii,  299),  which 
type  is  apparently  due  to  the  effect  of  at  least  two 
factors  causing  deviations  from  Raoul t's  law.  At 
high  concentrations,  the  low  solubilities  are  due 
to  differences  in  internal  pressure  of  solvent  and 
solute  as  postulated  by  Hildebrand  (ibid.,  1921,  ii, 
23),  whilst  at  lower  concentrations  a  second  factor 
partly  neutralises  this  effect.  The  system  naphthal¬ 
ene-chlorobenzene  is  nearly  ideal.  The  results  of 
Speyers  (ibid.,  1903,  ii,  64)  are  adversely  criticised. 

L.  S.  Theobald. 

Adhesion  forces  in  solutions.  VIII.  Solu¬ 
bility  and  adsorption  of  electrolytes.  N.  Schilov 
and  M.  Tschepelevetzki  (Z.  physikal.  Chem.,  1926, 
123,  248 — 260 ;  cf.  this  vol.,  20,  238). — The  adsorp¬ 
tion,  by  charcoal,  of  alkali  chlorides,  bromides,  and 
iodides  from  dilute  solutions  has  been  studied.  The 
adsorption  curves  are  similar  in  form,  the  iodides 
being  adsorbed  most  and  the  chlorides  least.  Lith¬ 
ium  exhibits  a  singular  behaviour,  recalling  the 
apparently  anomalous  position  of  its  salts  in  the 
m.  p.  series  of  the  alkali  halides,  as  in  each  series  of 
halides  the  adsorption  falls  from  the  lithium  to  the 
sodium  salt  and  thereafter  rises  as  the  atomic  weights 
of  the  cations  increase.  The  solubility  data  for  a  large 
number  of  inorganic  salts  suggest  that  solubility  and 
adsorption  depend  on  the  mutual  influences  of  anion 
and  cation.  L.  F.  Gilbert. 

Adsorption  of  dissolved  substances.  II. 

(i)  Separation  of  adsorbed  substance  from 
adsorbent.  (ii)  Reciprocal  displacement  of 
adsorbed  substances,  (iii)  Catalytic  activity  of 
adsorbed  substances.  A.  Charriod  (J.  Chim. 
phys.,  1926,  23,  673 — 709). — A  continuation  of 
previous  work  (this  vol.,  899)  primarily  concerned 
with  the  elimination  of  errors  introduced  into  analyt¬ 
ical  determinations  by  the  adsorption  of  dissolved 
substances  during  precipitation. 

(i).  Very  little  of  the  adsorbed  substance  is 
removed  by  the  washing  of  precipitates  on  the  filter- 
paper.  Even  the  use  of  the  Lumiere  arrangement 
(B.,  1922,  524a),  whereby  an  extremely  slow  stream 
of  water  passes  over  the  precipitate,  fails  to  remove 
all  the  adsorbed  substance.  Prolonged  boiling  with 
water,  however,  is  often  efficacious.  Agitation  at  the 


moment  of  precipitation  reduces  the  degree  of  adsorp¬ 
tion  only  in  the  case  of  crystalline  precipitates  of 
substances  having  a  measurable  though  slightsolubility 
(e.g.,  barium  sulphate,  calcium  oxalate).  In  the  case 
of  less  soluble  substances  (e.g.,  iron  and  aluminium 
hydroxides),  agitation  of  the  medium  has  no  effect 
on  the  adsorption.  Under  the  influence  of  an  electric 
field,  the  whole  of  the  adsorbed  substance  passes 
rapidly  and  completely  into  solution,  the  constituent 
ions  collecting  round  the  electrodes  of  opposite  sign. 
This  operation  may  be  carried  out  in  a  few  minutes 
using  a  Gooch  crucible,  one  electrode  being  placed 
immediately  below  the  crucible  and  the  other  in  the 
liquid  inside.  If  the  adsorbed  substance  is  not 
soluble  in  water,  some  appropriate  electrolyte  solution 
must  be  substituted  (e.g.,  a  solution  of  ammonium 
chloride  in  the  case  of  adsorbed  cobalt  oxide). 

(ii) .  The  possibility  of  replacing  the  original 
adsorbed  substance  by  some  other  compound  more 
readily  removed  has  been  investigated  by  treating 
precipitated  aluminium  hydroxide  which  had  adsorbed 
chromic  acid  or  sulphuric  acid  with  solutions  of 
various  alkali  and  ammonium  salts,  and  precipitated 
arsenious  sulphide  containing  adsorbed  barium  hydr¬ 
oxide  with  solutions  of  various  metallic  chlorides. 
The  results  of  such  experiments  lead  to  the  following 
general  rules  :  (1)  an  adsorbed  substance  may  be 
replaced  by  one  of  higher  valency  or  by  one  of  the 
same  valency  provided  that  the  latter  is  present  in 
sufficiently  concentrated  solution  (e.g.,  chromic  acid 
adsorbed  on  aluminium  hydroxide  is  replaced  by  the 
corresponding  acids  on  treatment  of  the  precipitate 
with  solutions  of  arsenates,  phosphates,  and  moder¬ 
ately  concentrated  solutions  of  salts  of  dibasic  acids) ; 
(2)  under  no  conditions  can  an  adsorbed  substance  be 
replaced  by  one  of  lower  valency  (e.g.,  barium  hydr¬ 
oxide  is  not  removed  from  arsenious  sulphide  by 
treatment  with  solutions  of  alkali  chlorides).  Pre¬ 
cipitates  of  aluminium,  iron,  and  chromium  hydr¬ 
oxides  may  be  freed  from  adsorbed  mono-  and  di-basic 
acids  by  washing  them  on  the  filter  with  a  5%  solu¬ 
tion  of  ammonium  hydrogen  carbonate.  The  mobilis¬ 
ation  of  potassium  in  soil  is  attributed  to  the  dis¬ 
placement  of  potassium  hydroxide  adsorbed  on 
humic  acid  by  lime  in  presence  of  water  charged  with 
carbonic  acid.  As  a  technical  application,  the  washing 
of  photographic  prints  is  considered. 

(iii) .  Experiments  in  which  the  catalytic  activities 
of  specimens  of  alumina  which  had  adsorbed  varying 
quantities  of  various  substances  were  investigated  by 
measurements  of  their  accelerating  effect  on  the  rate 
of  decomposition  of  diethyl  ether  into  water  and 
ethylene  show  that,  in  general,  the  catalytic  activity 
decreases  with  increasing  concentration  of  the 
adsorbed  substance.  Specimens  containing  blue  tung¬ 
stic  oxide  (W205)  are,  however,  more  efficient.  It 
would  appear  that  as  the  concentration  of  adsorbed 
substance  increases  the  activity  of  the  specimen 
approaches  that  of  the  substance  adsorbed. 

J.  S.  Carter. 

Adsorption  of  gases  by  glass  walls.  III. 
Sulphur  dioxide.  M.  Crespi  and  E.  Moles  (Anal. 
Fis.  Quim.,  1926,  24,  452 — 464 ;  cf.  this  vol.,  1002). — 
The  adsorption  of  sulphur  dioxide  by  the  walls  of  a 
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glass  vessel  follows  the  Freundlich  formula,  v— 
K  x  10"6  X  p1!2.  Adsorption  is  expressed  as  a  function 
of  time  of  contact  by  an  equation  of  the  type  u= 
/if(log  <+l)m,  where  m=  0-25.  G.  W.  Robinson. 

Adsorption  by  humic  acid.  K.  Kawamhra 
(J.  Physical  Chem.,  1926,  30,  1364— 1388).— The 
adsorption  isotherms  of  bases  and  acids  by  artificial 
humic  acid,  prepared  from  sucrose  and  hydrochloric 
acid,  have  been  investigated.  The  behaviour  of 
humic  acid  was  compared  with  that  of  stearic  acid 
towards  barium  and  sodium  hydroxides.  The  base 
was  completely  taken  up  when  its  initial  concentration 
was  3-5  and  3-0  equivalent  millimols.  per  100  c.c.  for 
stearic  and  humic  acids,  respectively.  When  the  acid 
is  treated  with  a  stronger  solution,  the  base  taken 
up  by  the  stearic  acid  remains  practically  constant 
and  independent  of  concentration,  but  with  humic 
acid  it  is  a  logarithmic  function  of  the  final  concen¬ 
tration,  indicating  the  formation  of  a  humate  which 
then  adsorbs  the  base.  Sodium.hydroxide  is  adsorbed 
less  than  barium  hydroxide  owing  to  the  greater 
solubility  of  sodium  humate.  The  amounts  of 
phosphoric,  sulphuric,  nitric,  and  hydrochloric  acids 
absorbed  are  logarithmic  functions  of  concentration 
and  afford  no  evidence  of  compound  formation.  This 
adsorption  of  mineral  acids  by  humic  acid  is  low  when 
compared  with  that  of  a  base  by  its  humate. 

When  stearic  and  humic  acids  were  treated  with 
barium  hydroxide,  the  pa  value  of  the  liquid  remained 
constant,  whilst  the  base  was  completely  taken  up 
by  the  acid.  Beyond  this  point,  the  amount  taken 
up  by  stearic  acid  remained  constant,  whilst  the  pa 
value  changed.  With  humic  acid,  however,  the  pn 
value  increased  with  the  amount  of  base  taken  up,  the 
latter  being  a  logarithmic  function  of  pa  value.  Humic 
acid  is  considered  to  be  a  true  acid.  L.  S.  Theobald. 

Adsorption  of  ions  by  metallic  mercury. 
J.  E.  Rosenbhhg  and  G.  Stegeman  (J.  Physical 
Chem.,  1926,  30,  1306 — 1315). — The  time  factor  in 
the  adsorption  of  ions  by  a  metallic  surface  has  been 
investigated  by  measuring  the  potential  of  a  flowing 
mercury  electrode  against  a  stationary  one  in 
0-  liY-potassium  chloride  or  0TAT-hydrochloric  acid 
saturated  with  calomel.  The  greater  the  velocity 
of  flow  and  the  shorter  the  length  of  the  stream,  the 
more  negative  is  the  flowing  mercury  to  that  which 
is  stationary.  The  maximum  potential  of  the  com¬ 
bination  Hg(stationary)|0-liV-KCl[Hg2Cl2|Hg(flow- 
ing)  is  0-53  volt.  With  a  given  time  of  contact, 
smaller  differences  in  potential  were  observed  between 
the  flowing  and  stationary  electrodes  in  solutions  of 
higher  mercury-ion  concentration.  It  is  inferred 
that  an  appreciable  time  is  required  for  the  adsorp¬ 
tion  of  mercury  ions  at  the  surface  of  a  mercury 
electrode  to  reach  a  maximum  and  the  P.D.  developed 
is  due  to  this  time  requirement.  Further,  the  single 
electrode  potential  of  the  mercury  electrode  depends 
on  the  concentration  of  mercury  ions  at  its  surface, 
and  not  directly  on  the  concentration  of  the  solution. 
Finally,  adsorption  of  ions  by  a  metallic  surface  may 
have  an  influence  in  producing  over-voltage. 

L.  S.  Theobald. 

Tbe  hydrate  problem.  IV.  Adsorption  of 
electrolytes  by  parchment  paper  and  electro- 
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endosmosis.  H.  Remy  and  H.  Reisener  (Z. 
physikal.  Chem.,  1926, 124,  41 — 48). — The  adsorption 
of  hydrochloric  acid,  barium  chloride,  potassium 
chloride,  and  p-toluidine  hydrochloride  on  parchment 
paper  was  investigated  by  conductivity  and  potentio- 
metric  measurements  of  the  solutions  (0-001 — 0-1 N) 
before  and  after  shaking  with  the  paper.  The  adsorp¬ 
tion  of  the  cation  is  very  slight,  decreasing  from  the 
hydrogen  to  the  toluidine  ion.  Although  the  specific 
electroendosmosis  of  O-OOlA-solutions  decreases  in 
the  reverse  order,  the  relative  masses  of  water  trans¬ 
ported  in  stronger  (N)  solutions  under  an  applied 
P.D.  bear  no  relation  to  the  above  series.  The 
theory  previously  advanced  (this  vol.,  128)  of  water 
transport  in  the  stronger  solutions  is  therefore  con¬ 
sidered  to  be  corroborated.  L.  F.  Gilbert. 

True  and  apparent  adsorption.  P.  N.  Pavlov 
(Kolloid-Z.,  1926,  40,  116 — 120). — Apparent  adsorp¬ 
tion  is  given  by  the  difference  between  the  initial  and 
final  concentrations  of  the  solution  after  exposure  to 
the  adsorbent.  True  adsorption  is  the  amount  of 
solute  taken  up  by  the  swollen  adsorbent.  The 
relation  between  the  two  is  discussed. 

E.  S.  Hedges. 

Derivation  of  adsorption  isotherms.  B.  Tama- 
mushi  (Bull.  Chem.  Soc.  Japan,  1926,  1,  185 — 188). — 
Theoretical.  On  the  basis  of  Volrner’s  characteristic 
equation  for  a  surface  containing  an  adsorbed  sub¬ 
stance  (A.,  1925,  ii,  539),  several  different  types  of 
adsorption  isotherm  are  deduced.  M.  S.  Burr. 

Rotatory  and  refractive  dispersions  of  aqueous 
solutions  of  d-tartaric  acid.  M.  L.  Pagliarulo 
(Atti  R.  Accad.  Lincei,  1926,  [vi],  4,  199 — -203).— 
Although  the  curves  of  refractive  dispersion  for 
aqueous  tartaric  acid  solutions  are  perfectly  normal, 
the  derived  curves  are  similar  to  those  used  for  the 
two  optically  isomeric  asparagines  (Nuovo  Cimento, 
1926)  and  exhibit  a  change  of  direction  corresponding 
almost  exactly  with  the  maxima  of  tho  rotatory 
dispersion  curves.  T.  H.  Pope. 

Rotatory  dispersion  of  tartaric  acid.  E. 
Vellinger  (Compt.  rend.,  1926,  183,  741 — 743 ;  cf. 
A.,  1925,  356,  964). — If  the  straight  lines  repre¬ 
senting  the  dispersion  of  tartaric  acid  are  plotted 
according  to  the  method  of  Darmois,  those  obtained 
by  the  author  for  aqueous  solutions  of  tartaric  acid 
of  different  pK  values  meet  at  the  same  point  as 
those  obtained  for  crystalline  tartaric  acid  and  for 
the  acid  dissolved  in  organic  solvents  or  in  salt 
solutions.  The  slopes  of  the  lines  decrease  in  the 
following  order  :  (extreme  dextro-)  solutions  of  pa 
7-0,  3-9,  3-5,  2-4,  zero,  solutions  in  alcohol,  alcohol- 
ether,  alcohol-benzene,  calcium  chloride  solution,  and 
solid  tartaric  acid  (extreme  bevo-).  Solutions  of 
tartaric  acid  therefore  exist  in  two  forms,  dextro- 
and  bovo-,  corresponding,  respectively,  with  tho 
structure  of  the  tartarates  and  with  that  of  the 
molecules  in  the  solid  tartaric  acid  crystal,  the  latter 
being  as  yet  undetermined.  Those  solvents  which 
lower  the  electrolytic  dissociation  most  produce  the 
strongest  bevorotation.  J.  Grant. 

Influence  of  boric  acid  on  tbe  rotatory  power 
of  malic  and  tartaric  acids.  II.  Boric-tartaric 
complexes.  E.  Darmois  (J.  Chim.  phys.,  1926,  23, 
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649 — 672). — Using  the  same  method  as  that 
employed  in  the  examination  of  the  boric-malic 
complexes  (this  vol.,  337),  evidence  has  been 
obtained  of  the  existence  of  a  dextrorotatory  complex, 
H3B03,2C4Ha06,  in  mixed  solutions  of  the  two  acids, 
and  of  the  existence  of  the  corresponding  salt, 
H3BO3,2C4H5O0M,  in  partly  neutralised  mixtures. 
Strongly  alkaline  solutions  contain  a  kevorotatory 
complex.  J.  S.  Carter. 

Influence  of  the  solvent  on  the  solubility  and 
light  absorption  of  true  salts.  A.  Hantzsch  and 
H.  Carlsohn  (Z.  anorg.  Chem.,  1920,  156,  199 — 
209). — -The  potassium,  rubidium,  c  cesium,  tetramethyl- 
ammonium,  tetraethylammonium,  and  methylpyridin- 
ium  salts  of  tetrathiocyanatodiamminechromic  acid 
(Reinecke’s  acid)  separate  as  anhydrous  crystals  from 
concentrated  aqueous  solutions,  but  the  sodium, 
barium,  strontium,  and  calcium  salts  contain  1,  2,  6, 
and  6  mols.  of  water  of  crystallisation,  respectively. 
The  hydrated  salts  are  readily  soluble  in  alcohol  and 
ethyl  acetate,  but  the  anhydrous  salts  are  insoluble 
unless  water  is  added.  The  anhydrous  salts  are, 
however,  readily  extracted  from  aqueous  solution  by 
shaking  with  ethyl  acetate,  and  the  hydrated  salts 
less  readily.  From  such  solutions  in  moist  ethyl 
acetate  the  anhydrous  salts  are  precipitated  quanti¬ 
tatively  by  warming;  the  salts  capable  of  forming 
hydrates  are  less  readily  precipitated  as  the  stability 
of  the  hydrates  increases.  It  is  concluded  that  in 
such  solutions  mixed  solvates  are  formed.  The  mol. 
extinctions  of  aqueous  solutions  of  the  hydrated  and 
anhydrous  salts  are  the  same,  and  are  unchanged  by 
dilution  and  by  the  addition  of  large  excesses  of  neutral 
salts.  The  hydrated  salts  also  behave  similarly  in 
alcohol,  ethyl  acetate,  and  acetone.  The  anhydrous 
salts  have  higher  mol.  extinctions  in  acetone  than 
the  hydrated  salts,  and  the  values  diminish  with 
dilution.  Tho  mol.  extinction  depends  slightly  on 
the  solvent,  and  is  least  in  acetone,  in  which  the 
anhydrous  salts  are  soluble,  and  greatest  in  alcohol 
and  ethyl  acetate,  which  do  not  dissolve  anhydrous 
salts.  It  is  not  parallel  to  the  dielectric  constant. 
The  addition  of  non-ionising  solvents  to  alcoholic 
solutions  increases  the  mol.  extinction.  It  is  con¬ 
cluded  that  optical  changes  are  not  dependent  on 
electrolytic  dissociation,  but  on  solvation,  and  that 
solubility,  solvation,  and  light  absorption  are  closely 
related.  A.  Geake. 

Surface  tension  of  charged  surfaces.  0.  K. 
Rice  (J.  Physical  Chem.,  1926,  30,  1348 — 1355). — 
Expressions  are  derived  for  the  interfacial  tension 
at  a  charged  surface  separating  two  immiscible 
liquids.  In  the  first  case,  two  solvents  are  each  sup¬ 
posed  to  contain  various  ions.  The  ions  cannot  cross 
the  boundary,  but  can  be  transferred  from  one  solvent 
to  another  in  such  a  way  as  to  produce  a  P.D.  between 
the  solvents  and  a  double  layer  at  the  surface.  The 
second  case  is  represented  by  the  capillary  electro¬ 
meter,  and  in  both  cases  the  surface  tension  is  given 

by  the  equation  yi=yo—J^1Qd<j>,  where  y0  is'  the 

surface  tension  of  the  surface  when  the  potential  <£ 
is  0,  yi  when  and  Q  is  the  charge  per  unit 

surface.  In  the  third  case,  ions  are  considered  to  be 


adsorbed  at  the  boundary  of  two  liquids  forming  a 
unimolecular  layer,  whilst  one  liquid  contains  dissolved 
ions.  The  expression  for  surface  tension  is  then 

Yi==Yo~L/^1Qd<t>~i/^>1Q!e .  dy./d(f> .  dfi,  where  n  equals 

the  chemical  potential  of  the  adsorbed  ion  and  e 
its  charge  per  unit  mass.  The  last  term  of  this 
expression  is  discussed  in  terms  of  the  kinetics  of  the 
ions  forming  the  unimolecular  layer  at  the  boundary. 

L.  S.  Theobald. 

Influence  of  surface  tension  of  colloidal 
solutions  and  suspensions  on  their  stability.  A. 
Boijtaric  and  C.  Semelet  (Rev.  gen.  Colloid.,  1926, 
4,  268 — 269). — To  different  preparations  of  colloidal 
arsenious  sulphide,  gum  mastic,  and  gamboge  were 
added  equal  volumes  of  (1)  distilled  water,  (2)  water 
saturated  with  camphor,  (3)  water  saturated  with 
menthol,  (4)  20%  ethyl  alcohol,  (5)  water  saturated 
with  isoamyl  alcohol.  Measurements  were  made  of 
the  surface  tension  of  the  resulting  mixtures,  and  of 
their  stability  towards  precipitation  by  various 
electrolytes.  Tho  tabulated  results  show  that  no 
relation  exists  between  surface  tension  and  stability 
in  these  systems.  E.  S.  Hedges. 

Theory  of  Liesegang  rings.  Wo.  Ostwald 
(Kolloid-Z.,  1926,  40,  144 — 148). — Contrary  to  the 
views  of  Dhar  and  Chat  ter ji  (cf.  A.,  1925,  ii,  865,  959), 
the  gel  plays  only  a  secondary  role  in  periodic  precipit¬ 
ate  formation,  for  many  instances  are  cited  of  periodic 
precipitation  in  absence  of  a  gel.  Objections  raised  by 
Dhar  and  Chatterji  to  the  author’s  “  diffusion-wave 
theory  ”  (ibid.,  530)  are  dealt  with. 

E.  S.  Hedges. 

Formation  of  Liesegang  rings  and  peptising 
effect  of  gels.  A.  C.  Chatterji  and  N.  R.  Dhar 
(Kolloid-Z.,  1926,  40,  97 — 112). — A  study  is  made 
of  the  formation  of  stratified  precipitates  in  gels  of 
gelatin,  agar-agar,  silicic  acid,  and  starch,  and  of  the 
peptising  effect  of  these  gels  on  a  number  of  slightly 
soluble  substances.  A  large  number  of  substances 
were  obtained  for  the  first  time  in  the  form  of  periodic 
structures,  and  they  fall  into  two  groups  :  (a)  layers 
of  precipitate  separated  by  the  clear  gel,  ( b )  alternate 
layers  of  precipitate  and  peptised  colloid.  The  gel 
employed  has  a  specific  influence,  and  the  best  results 
are  obtained  in  a  gel  having  a  medium  peptising  effect 
on  the  precipitate.  The  precipitated  substance 
forms  a  colloidal  sol  and  not  a  supersaturated  mole¬ 
cular  solution.  Light  has  the  effect  of  increasing  the 
number  of  rings,  in  consequence  of  the  coagulating 
influence  it  exerts  on  the  sol.  Spiral  formations  can 
be  observed  both  in  the  light  and  in  the  dark,  especially 
with  salts  of  heavy  metals.  E.  S.  Hedges. 

Principles  of  colloid  chemistry,  R.  Wintgen 
(Kolloid-Z.,  1926,  40, 141 — 142). — -A  reply  to  criticisms 
by  McBain  (cf.  this  vol.,  1095),  the  author  maintain¬ 
ing  his  position.  E.  S.  Hedges. 

Production  of  stable  metal  sols  in  benzene. 
F.  Haurowitz  (Kolloid-Z.,  1926,  40,  139 — 141). — 
Colloidal  sols  of  iron,  nickel,  aluminium,  lead,  tin, 
zinc,  copper,  and  magnesium  in  benzene  were  prepared 
by  an  electro-dispersion  method,  using  a  high-fre¬ 
quency  alternating  current  and  a  low  voltage.  An 
alloy  (brass)  was  obtained  in  colloidal  solution  for  the 
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first  time.  The  sols  are  stabilised  by  the  presence  of 
caoutchouc,  and  Mill  keep  for  months. 

E.  S.  Hedges. 

Gel  of  metallic  platinum.  A.  F.  Benton  (J. 
Physical  Chem.,  1926,  30,  1415— 1416).— The  form¬ 
ation  of  a  stable,  rigid  gel  of  platinum  as  a  shiny 
black  substance,  showing  syneresis  and  containing 
approximately  40 — 50  mols.  of  water  to  1  mol.  of 
platinum,  is  reported.  A  boiling  solution  of  sodium 
chloroplatinate  containing  29  g.  of  platinum  per  litre 
was  added  to  boiling  sodium  formate  solution  (5%), 
and  the  electrolytes  were  removed  by  washing  by 
decantation,  when  the  second  Mashing,  after  keeping 
for  2  days,  was  partly  transformed  into  a  gel.  No 
visible  structure  could  be  detected  under  the  micro¬ 
scope,  nor  could  the  gel  be  duplicated. 

L.  S.  Theobald. 

General  method  for  bringing  fibroin,  chitin, 
casein,  etc.  into  a  plastic  state  and  into  colloidal 
solution.  P.  P.  von  Weimarn  (Kolloid-Z.,  1926, 
40,  120 — 123). — Cellulose,  fibroin,  chitin,  casein, 
fibrin,  and  keratin  become  plastic,  and  finally  go  into 
colloidal  solution,  when  treated  M'ith  concentrated 
aqueous  solutions  of  very  soluble,  strongly  hydrated 
inorganic  salts.  In  order  of  influence  these  are  : 
LiSCN  >  Lil  >  LiBr  >  LiCl;  NaSCN  >  Nal; 
Ca(SCN)2  >  Cal^  >  CaBr2  >  CaCl2.  In  some  cases, 
it  is  necessary  to  heat  the  solution,  but  the  rate  of 
dispersion  depends  also  on  the  purity,  age,  and  previ¬ 
ous  history  of  the  substance.  The  substances  are 
reprecipitated  by  addition  of  alcohol. 

E.  S.  Hedges. 

Condition  of  silver  chromate  in  gelatin  from 
electric  conductivity  and  diffusion  experiments. 
A.  C.  Chatterji  and  N.  R.  Dhar  (Trans.  Faraday 
Soc.,  October,  1926,  advance  proof). — Previous  work 
by  Sen  and  Dhar  (A,  1924,  ii,  730)  has  shown  that 
ordinary  solubility  relations  do  not  apply  to  the 
peptisation  of  silver  chromate  in  gelatin.  It  is  now 
shown  that  the  electrical  conductivity  of  silver 
chromate  in  solutions  containing  varying  amounts 
of  gelatin  is  less  than  that  calculated  on  the  assump¬ 
tion  that  the  salt  is  completely  ionised,  and  from 
diffusion  experiments  it  is  found  that  the  chromate 
ion,  and  not  silver  chromate,  diffuses  through  a  gelatin 
gel.  These  results  show  that  silver  chromate  exists 
in  gelatin  mainly  in  the  colloidal  condition.  The 
presence  of  excess  of  chromate  ions  in  gelatin  con¬ 
taining  potassium  chromate  and  silver  nitrate  in 
equivalent  amounts  is  explained  by  the  preferential 
adsorption  of  silver  ions  by  albuminous  matter. 

The  production  of  rings  by  diffusion  of  silver  nitrate 
or  potassium  chromate  into  a  gelatin  gel  containing 
silver  chromate  is  possible  only  when  the  concentra¬ 
tion  of  this  salt  lies  betM'een  definite  limits  and  is  duo 
to  the  coagulation  of  this  peptised  substance. 

A.  S.  Corbet. 

Hydrogen-ion  concentration  and  the  viscosity 
of  aluminium,  chromic,  and  ferric  hydrosols. 
J.  H.  Yoe  and  E.  B.  Freyer  (J.  Physical  Chem.,  1926, 
30,  1389 — 1400). — The  effect  of  hydrogen-ion  con¬ 
centration,  over  a  range  pa  2-5  (approx.)  to  9,  on 
the  viscosity  (at  25°)  of  hydrosols  of  aluminium, 
chromic,  and  ferric  oxides,  containing,  respectively, 


0  06,  0-03,  and  0-015%  of  oxide,  has  been  determined. 
Practically  no  change  in  viscosity  occurs  until  the 
Pa  is  7,  when  a  maximum  is  quickly  reached  (pa 
7 — 8  with  the  various  sols),  after  which  the  viscosity 
decreases  rapidly  to  an  almost  constant  value,  except 
in  the  case  of  the  more  dilute  ferric  oxide  sols.  The 
addition  of  small  quantities  of  ammonium  hydroxide 
to  the  more  concentrated  ferric  oxide  sols  (0-85  and 
0-12%  oxide)  results  in  a  slight  decrease  in  viscosity, 
folloM'ed  by  an  increase  M’hich  soon  develops  to  a 
maximum.  An  explanation  is  advanced  of  this 
property  M'hich  is  considered  to  bo  a  general  one. 
The  change  in  viscosity  of  the  hydrosols  is  attributed 
partly  to  a  change  in  the  degree  of  hydration  (cf. 
Dhar,  this  vol.,  123).  L.  S.  Theobald. 

Parallelism  between  effect  of  neutral  salts  on 
electrical  charge  of  hydrated  manganese  oxides 
and  concentration  of  hydrogen  ions  liberated. 
B.  Ghosh  (J.C.S.,  1926,  2605— 2614).— The  inter¬ 
action  of  manganese  oxides,  prepared  by  mixing 
hot  solutions  of  manganous  sulphate  and  potassium 
permanganate  containing  a  little  sulphuric  acid,  with 
solutions  of  neutral  salts  of  sodium,  potassium, 
lithium,  barium,  strontium,  and  magnesium,  has  been 
studied  and  tbe  results  have  been  satisfactorily 
accounted  for  on  the  adsorption  theory  of  Mukhorjee. 
In  agreement  M'ith  this  theory,  the  capacity  of  the 
different  cations  to  liberate  hydrogen  is  in  the  order 
Ba">Sr">Mg">K‘>Na’>Li‘,  i.e.,  the  same  as 
that  obtained  from  electro -osmotic  experiments, 
and  represents  their  capacity  to  neutralise  the  negative 
charge  of  the  surface.  This  latter  is  reversed  by 
bivalent  cations,  shoM'ing  that  the  primarily  adsorbed 
ions  are  univalent.  The  electrical  adsorption  of  one 
bivalent  cation  therefore  liberates  one  hydrogen  ion, 
and,  in  addition,  the  replacement  of  hydrogen  ions 
through  the  osmotic  penetration  of  cations  into  the 
mobile  sheet  of  the  double  layer  probably  occurs. 
The  adsorption  of  acids  and  the  primary  adsorption 
of  anions  have  been  demonstrated.  The  adsorption 
of  the  acids  studied  is  in  the  order  H3P04>H2S04> 
HNOj.  N.  H.  Hartshorne. 

Velocity  of  coagulation  of  colloids  in  presence  of 
a  peptising  agent.  C.  K.  Jabeczynski  and  (Mlles.) 
G.  Kawenoki  and  J.  Kawenoki  (Bull.  Soc.  chim., 
1926,  [iv],  39, 1322 — 1327). — The  presence  of  a  peptis¬ 
ing  agent  is  necessary  for  the  stability  of  colloids, 
but  this  may  be  changed  or  destroyed  by  addition  of 
a  salt,  and  coagulation  M'ill  result.  Using  ferric 
chloride  as  peptising  agent,  the  velocity  of  coagulation 
of  ferric  hydroxide  by  different  salts  has  been  deter¬ 
mined  by  a  method  described  previously  (A.,  1925,  ii, 
35).  It  is  suggested  that  a  state  of  equilibrium  exists 
betM'een  the  free  peptising  agent  and  that  attached 
to  the  colloid  and  that  the  addition  of  a  salt  may 
cause  a  shift  in  the  equilibrium  by  decomposition  of 
the  peptising  agent  or  by  formation  of  a  double  salt. 
Anions  increase  the  velocity  of  coagulation  in  the 
order  Cr>N03'>Br'>I'.  With  alkali  metal  cations 
the  mass  and  tendency  to  form  double  salts  act  in 
opposite  directions  and  the  velocity  of  coagulation 
shov.'s  a  minimum  in  the  series  Li‘>Na'>K‘,  NH4"< 
Rb*  <Cs‘.  The  same  phenomenon  is  shown  more  feebly 
in  the  series  Mg">Ca">Sr"<Ba".  A.  S.  Corbet. 
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Effect  of  temperature  on  the  rate  of  coagul¬ 
ation  of  gold  sol.  M.  Garner  and  W.  C.  M.  Lewis 
(J.  Physical  Chern.,  1926,  30,  1401- — 1409). — The 
influence  of  temperature  on  the  rate  of  coagulation 
of  gold  sol  by  barium  chloride  has  been  determined 
colorimetrically  at  25°  and  80°,  using  the  method  of 
Hatschek.  The  values  of  p0,  the  constant  in  the 
Smoluchowski  equation  (A.,  1917,  ii,  297),  fall  steadily. 
This  is  also  shown  by  a  closer  examination  of  the 
results  of  Anderson.  The  increase  in  the  velocity  of 
coagulation  with  temperature  is  due  to  a  change  in 
the  viscosity  of  the  medium.  The  curves  obtained  by 
plotting  time  against  the  expression  (v0/vj)i  — 1,  where 
v0  and  Vi  are  the  numbers  of  primary  particles  present 
initially  and  after  a  given  time,  respectively,  indicate 
that  the  primary  particles  of  the  sol  are  unequally 
charged,  the  extrapolated  curves  cutting  the  time- 
axis  at  a  negative  value.  L.  S.  Theobald. 

Significance  of  the  variation  in  the  Smoluchow¬ 
ski  coagulation  coefficient  ((3),  M.  Garner  (J. 
Physical  Chem.,  1926,  30,  1410 — 1414;  cf.  preceding 
abstract). — A  theoretical  paper  in  which  the  variation 
in  p  found  in  previous  work  is  discussed.  Assuming 
that  the  particles  of  a  metallic  sol  are  unequally 
charged,  the  behaviour  of  p  during  coagulation  is 
predicted  for  the  region  in  which  the  rate  of  coagul¬ 
ation  varies  with  the  concentration  of  the  electrolyte, 
and  is  found  to  be  in  agreement  with  the  experimental 
observations  previously  recorded.  L.  S.  Theobald. 

Flocculating  power  of  organic  anions.  E. 
Herrmann  (Hclv.  Chim.  Acta,  1926,  9,  785 — 792). — - 
Employing  the  method  of  Bach  (A.,  1920,  ii,  360), 
the  opacity  numbers  of  organic  anions  towards  ferric 
hydroxide  and  arsenic  sulphide  have  been  determined. 
Ions  of  the  same  valency  vary  greatly  in  coagulating 
power,  e.g.,  the  p-bromobenzoate  is  150  times  as 
active  as  the  trichloroacetate  ion.  Whilst  no  general¬ 
isation  can  be  drawn  connecting  coagulating  power 
with  strength  of  the  acid,  or  with  other  physico¬ 
chemical  properties,  it  is  found  to  be  increased  by  the 
following  replacements  :  XH'  <XC1'  <XBr'  <XCN' ; 
XBr'  <XI' ;  XH'  <XMe'  <XPh' ;  Ph[CH2]2-C02' < 
CHP1lCH-C02' .  The  effect  of  hydroxyl  varies; 
that  of  change  of  position  of  substituents  may  be 
considerable,  and  in  this  effect  the  mela  is  inter¬ 
mediate  between  the  ortho  and  para  substituted  ions. 
Of  these  the  former  is  more  active,  except  when  the 
substituent  is  the  hydroxyl  or  amino-group.  It  seems 
that  coagulating  power  is  greater  with  less  stable  ions ; 
contrary  to  experience  with  inorganic  ions,  protective 
power  increases  with  coagulating  power. 

E.  W.  Wignall. 

Anomalous  flocculation  of  clay.  H.  B.  Oakley 
(Nature,  1926, 118,  661—662;  cf.  this  vol.,  576,  679). 
— Experiments  with  a  0-1%  purified  clay  suspension 
show  that  calcium  hydroxide  tends  to  stabilise  a 
suspension  containing  calcium  chloride  if  the  time  of 
flocculation  is  longer  than  12  min.,  whilst  for  a  time 
of  6  min.  or  less  calcium  hydroxide  flocculates  more 
rapidly  than  the  chloride.  0-9Ar-Sodium  hydroxide 
is  a  better  flocculant  than  sodium  chloride.  For  a 
0-1%  suspension  of  amorphous  silica,  sodium  and 
calcium  hydroxides  are  much  better  flocculants  than 
the  corresponding  chlorides.  A.  A.  Eldridge. 


Kinetics  of  protein  denaturation.  Effect  of 
variation  in  the  hydrogen-ion  concentration  on 
the  velocity  of  the  heat  denaturation  of  (I) 
oxyhsemoglobin.  (II)  Egg-albumin ;  critical 
increment  of  the  process.  (Ill)  Influence  of 
neutral  salts  on  velocity  of  heat  denaturation 
of  oxyhsemoglobin.  P.  S.  Lewis  (Biochem.  J., 
1926,  20,  965 — 992). — (I).  The  velocity  of  heat  de¬ 
naturation  of  oxyhoemoglobm  at  60-5°  and  68°  passes 
through  a  minimum  at  6-76  when  [H]=[OH].  The 
critical  increment  of  the  process  is  77,500  g.-cal. 

(II) .  The  velocity  of  heat  denaturation  of  egg- 
albumin  at  65°  and  70-2°  in  unbuffered  solutions  was 
also  found  to  pass  through  a  minimum  at  p,c  6-76. 
The  critical  increment  of  the  process  in  this  case  is 
130,000  g.-cal. 

(III) .  From  experiments  on  the  influence  of  vary¬ 
ing  concentrations  of  ammonium  sulphate,  sodium 
chloride,  and  sodium  sulphate  at  constant  hydrogen- 
ion  concentration,  it  was  found  that  the  neutral 
salts  have  a  dual  effect.  One  predominates  at  lower, 
the  other  at  higher  concentrations  of  the  salt.  The 
first  tends  to  charge  the  pn  value  corresponding  with 
minimum  velocity,  and  the  second  tends  to  lower 
the  velocity. 

The  results  obtained  in  the  above  investigations 
support  the  hypothesis  that  denaturation  of  proteins 
is  due  to  a  localised  hydrolysis  of  labile  linkings  in 
the  heavily  hydrated  molecule.  S.  S.  Zilva. 

Effect  of  colloidal  and  semi-colloidal  ferric 
oxide  on  gelatin  solutions.  II.  R.  Wintgen 
and  E.  Meyer  (Kolloid-Z.,  1926,  40,  136—139;  cf. 
A.,  1925,  ii,  524).— To  a  series  of  tubes  containing 
equal  amounts  of  colloidal  ferric  oxide  were  added 
progressively  increasing  quantities  of  5%  gelatin 
solution,  each  successive  tube  receiving  0-5  c.c.  more 
than  the  preceding  one.  Mutual  precipitation  occurs, 
and  determinations  were  made  of  the  amount  of  dried 
precipitate  and  that  of  ferric  oxide  after  ignition. 
The  values  attain  a  maximum,  followed  by  a  region 
of  less  complete  precipitation,  after  which  a  second 
precipitation  zone  occurs.  E.  S.  Hedges. 

Reciprocal  protective  effect  of  colloidal  mag¬ 
nesium,  calcium,  strontium,  and  barium  carbon¬ 
ates.  G.  Stella  (Kolloid-Z.,  1926,  40,  112 — 116). — 
Tho  individual  colloidal  carbonates  obtained  by 
mixing  solutions  of  the  chlorides  with  sodium  carbon¬ 
ate  in  dilute  gelatin  solution  are  stable  for  a  few 
minutes  only.  When  two  or  more  colloidal  carbon¬ 
ates  are  formed  together  in  this  way,  mutual  protection 
occurs,  and  the  sol  may  be  stable  for  many  hours. 
If  magnesium  carbonate  is  one  of  a  pair,  the  presence 
of  excess  of  sodium  carbonate  confers  additional 
stability.  Increase  in  the  ratio  of  the  mixed  carbon¬ 
ates  has  a  progressive  effect  on  the  stability.  It  is 
considered  that  mixed  crystals,  and  in  some  cases 
double  salts,  are  formed.  E.  S.  Hedges. 

Cataphoresis  in  colourless  sols.  I.  Charge 
on  rubber  in  benzene.  R.  H.  Humphry  and  R.  S. 
Jane  (Trans.  Faraday  Soc.,  1926,  22,  420 — 425). — 
For  the  observation  of  cataphoresis  in  colourless  gols 
in  a  non-aqueous  medium,  a  modification  of  a  method 
previously  described  (Humphry,  this  vol.,  577)  is 
employed  and  use  is  made  of  the  difference  between 
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the  refractive  indices  of  the  sol  and  dispersion  medium 
by  Toepler’s  “  Schlieren  ”  method  (Annalen,  1867, 
131,  33)  to  study  cataphoresis  of  a  rubber  sol  in 
benzene.  Although  an  undried  sol  exhibits  charges 
of  both  signs,  no  appreciable  charges  are  present  when 
thoroughly  dried  materials  are  employed.  The 
charges  are  unaffected  by  the  addition  of  small  quan¬ 
tities  of  benzoic  and  dichloroacetic  acids,  but  the 
change  in  viscosity  thus  produced  cannot  be  attri¬ 
buted  to  an  “  electro-viscous  ”  effect. 

The  bearing  of  the  results  on  metal  sols  stabilised 
by  rubber  in  non-aqueous  media  is  discussed. 

A.  S.  Corbet. 

Principles  of  electro-dialysis,  and  a  simple 
apparatus.  L.  Reiner  (Kolloid-Z.,  1926,  40,  123 — 
128). — Previous  methods  of  electro-dialysis  are 
reviewed,  and  it  is  shown  that  the  influence  of  tho 
charge  on  the  membranes  has  been  over-estimated,  and 
that  a  change  in  pn  must  occur  with  ideal,  uncharged 
membranes.  By  electro-dialysis  of  an  indiffusible  am¬ 
pholyte,  the  final  pn  is  independent  of  the  charge  on 
the  membranes  and  very  nearly  represents  the  iso¬ 
electric  point.  A  new  apparatus  is  described,  involv¬ 
ing  two  membranes  of  collodion  (prepared  by  a  special 
method),  in  which  the  electro-dialysis  of  serum  diluted 
four  times  is  complete  in  2  or  3  hrs. 

E.  S.  Hedges. 

Hate  of  filtration  of  protein  solutions,  par¬ 
ticularly  of  mucin.  S.  Amberg  and  F.  Sawyer 
(J.  Pharm.  Exp.  Ther.,  1926,  29,  339— 354).— The 
rate  of  filtration  of  a  solution  of  mucin  (0-001%  or 
greater)  is  much  slower  than  that  of  distilled  water, 
being  least  when  the  solution  is  neutral  or  weakly 
alkaline  in  reaction,  and  greater  when  slightly  acid. 
This  slow  filtration  cannot  be  accounted  for  by  tho 
viscosity  or  surface  tension.  W.  O.  Kermack. 

Applications  of  the  equation  of  transfer  in 
the  kinetic  theory  of  gases.  J.  Haag  (Ann. 
Physique,  1926,  [x],  6,  254 — 293). — A  mathematical 
paper  in  which  expressions  are  obtained  for  the 
coefficients  of  diffusion,  viscosity,  and  thermal 
conductivity.  It  is  assumed  that  all  gases  in  a 
mixture  obey  Maxwell’s  distribution  law.  Whilst 
this  is  incompatible  with  the  equations  of  Boltzmann, 
it  is  held  to  be  true  for  a  certain  instant  and  in  a 
particular  region.  It  is  claimed  that  these  expressions 
are  independent  of  the  law  of  molecular  forces  if  the 
correction  factor  in  the  expression  for  the  law  of  dis¬ 
tribution  of  velocities  is  assumed  to  be  of  the  third 
degree.  R.  W.  Lunt. 

Gaseous  explosions.  I.  Ionisation  in  hydro¬ 
gen  and  oxygen  explosions.  W.  E.  Garner  and 
S.  W.  Saunders  (Trans.  Faraday  Soc.,  1926,  22,  342 — 
337 ;  cf.  this  vol.,  654). — The  ionisation  produced  in  a 
gaseous  explosion  has  been  studied  by  measuring  the 
maximum  current  passing  between  two  platinum 
■electrodes  (1-6  cm.  in  diameter  and  1-31  or  2-0  cm. 
apart)  maintained  at  different  potentials  in  a  bomb 
in  which  a  mixture  of  hydrogen  and  oxygen  was 
exploded.  The  current,  measured  by  an  Einthoven 
string  galvanometer,  was  recorded  photographically. 
The  current  is  independent  of  the  distance  between 
dhe  electrodes,  and  for  voltages  above  1  is  a  linear 
.function  of  the  voltage,  being  given  by  :  G=10*4(12-f 


137).  Tho  current  decreases  with  rising  initial 
temperature  of  the  gas  mixture,  and  increases  ivith 
increasing  initial  pressure,  being  proportional  to  the 
concentration  of  the  gas  between  the  electrodes. 
With  change  of  composition  of  the  explosive  mixture, 
the  current  is  maximal  for  the  composition  2H24-02. 
The  form  of  the  currenUcomposition  curve  indicates 
that  the  ionisation  is  mainly  thermal  in  character. 
The  addition  of  water  vapour  up  to  about  2%  has  no 
effect,  but  the  addition  of  nitrogen  causes  a  decrease 
in  the  conductivity  of  the  gas.  The  addition  of  small 
quantities  of  organic  and  organometallic  substances 
affects  the  conductivity  considerably,  those  which 
tend  to  provent  detonation  in  the  internal-combustion 
engine  reducing  it,  whereas  the  so-called  knock 
inducers  produce  the  opposite  effect. 

A.  B.  Manning. 

Reaction  regions.  XI.  Explosion  regions 
nitrous  oxide-ether  vapour-oxygen  and  nitrous 
oxide-ether  vapour-air.  W.  P  Jorissen  and 
B.  L.  Ongkiehong  (Rec.  trav.  chim.,  1926,  45,  633 — 
637 ;  cf.  this  vol.,  359). — Using  the  method  described 
in  the  previous  paper,  gaseous  mixtures  of  known 
composition  have  been  sparked,  and  the  upper  and 
lower  limits  of  composition  of  inflammable  mixtures 
thus  determined.  Data  are  given  and  expressed 
graphically  for  the  following  systems  :  ether  vapour- 
oxygen  ;  ether  vapour-nitrous  oxide ;  ether  vapour- 
oxygen-nitrous  oxide ;  ether  vapour-air-nitrous 
oxide ;  chloroform-oxygen ;  chloroform-nitrous  oxide ; 
chloroform-oxygen-nitrous  oxide.  S.  J.  Gregg. 

Changes  in  ferric,  chromic,  and  aluminium 
oxides  on  ignition.  L.  Blanc  (Ann.  Chim.,  1926, 
[x],  6,  182 — 243). — The  thermal  effects  which  appear 
when  certain  metallic  oxides  are  heated  have  been 
observed  with  the  aid  of  the  Saladin-Le  Chatelier 
recording  galvanometer.  Zinc  oxide,  although  crystall¬ 
ine,  evolves  a  considerable  amount  of  heat  at  450°, 
whereas  amorphous  alumina,  zirconia,  and  silica 
manifest  no  thermal  effects  at  any  temperature  within 
the  rango  examined.  It  therefore  appears  likely  that, 
in  some  instances  at  least,  such  effects  are  due  to 
polymorphic  changes,  rather  than  to  the  occurrence: 
of  crystallisation,  as  Bohm  has  suggested  (this  vol., 
113).  The  trihydrate  of  alumina,  either  in  the  form 
of  hydrargyllite  or  as  precipitated  from  aqueous 
solutions  of  aluminium  salts  in  the  cold,  commences 
to  lose  water  at  50°.  The  decomposition  temperatures 
of  the  dihydrate  obtained  by  precipitation  from  boiling 
solutions  and  of  bauxite  are  200°  and  500°,  respect¬ 
ively.  Alumina  obtained  by  the  oxidation  of  alumin¬ 
ium  amalgam  in  the  air  is  anhydrous.  If  precipit¬ 
ated  (a-)chromic  oxide  is  heated  at  230°  for  some  time, 
black  Cr02  is  obtained,  and  from  this  oxide,  by  hydr¬ 
olysis,  a-Cr509.  If  this  latter  is  heated  at  above  350°, 
a  mixture  of  (3-chromic  oxide  and  (J-Cr509  is  formed, 
this  reaction  evolving  so  much  heat  at  450°  that  it 
brings  about  the  transformation  of  a-chromic  oxide 
into  the  (3  variety,  whereas  in  absence  of  oxygen  this 
transformation  occurs  only  at  a  much  higher  temper¬ 
ature.  Guignet’s  green  appears  to  be  merely  anhydr¬ 
ous  chromic  oxide  in  a  finely-divided  state,  and  not  a 
hydrate,  as  Wohler  supposed  (cf.  A.,  1911,  ii,  401). 
The  magnetic  oxide  of  chromium  is  probably  an 
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unstable  variety  of  Cr50fl  intermediate  between  the  a 
and  |J  forms,  and  lias  a  magnetic  susceptibility  between 
0  and  200  gauss  very  nearly  equal  to  that  of  magnetite. 
The  susceptibility  of  (3-ferric  oxide  is  practically 
constant  from  the  ordinary  temperature  up  to  600°, 
at  which  temperature  it  falls  suddenly,  commencing 
to  rise  again  in  the  neighbourhood  of  700°.  With 
chromic  oxide,  the  first  change  is  a  sudden  rise  at 
800°,  followed  by  a  gradual  fall  beyond  900°.  Density 
measurements  show  that  with  both  oxides  these 
changes  are  accompanied  by  discontinuous  changes  in 
the  state  of  aggregation.  It.  Cpthtll. 

Influence  of  intensive  drying  on  inner  equi¬ 
libria.  H.  A.  Shits  (J.C.S.,  1926,  2655—2657; 
cf.  A.,  1925,  ii,  532). — Thermodynamic  considerations 
suggest  that  if  intensive  drying  has  any  influence  on 
the  stability  of  the  pseudo -components  the  process 
will  also  in  general  result  in  a  shifting  of  the  inner 
equilibrium.  The  direction  of  this  shift  will,  however, 
be  quite  fortuitous.  It  is  to  be  expected  that  the 
influence  of  intensive  drying  on  the  velocity  of  inner 
transformations  will  vary  in  different  cases,  the  final 
state  depending  on  the  properties  of  the  substance, 
its  state  of  aggregation,  and  the  temperature. 

N.  H.  Hartshorns. 

Influence  of  intensive  drying  on  inner  equi¬ 
libria.  III.  A.  Shits,  W.  de  Liefde,  E.  Swart, 
and  A.  Claassen  (J.C.S.,  1926,  2657— 2670).— To 
determine  whether  intensive  drying  results  in  a  fixing- 
of  the  inner  equilibrium,  or  a  displacement  of  the  inner 
equilibrium  followed  by  fixation,  measurements  of  the 
vapour  pressure  of  intensively  dried  nitrogen  tetroxide 
and  ?i-hex-ane  have  been  made.  Nitrogen  tetroxide 
after  intensive  drying  for  23  months  at  the  ordinary 
temperature  in  an  apparatus  the  glass  of  which  was 
not  freed  from  capillaries  showed  an  increase  in  the 
vapour  pressure  of  1-9  cm.  of  mercury;  a  part  of  the 
liquid  was  then  distilled  off,  and  the  increase  fell  to 
04  cm.,  but  after  a  further  11  days  this  had  risen  to 
147  cm.  In  another  apparatus  made  of  capillary- 
free  glass,  a  much  more  rapid  drying  effect  was 
obtained,  for  after  16  months  the  vapour  pressure 
had  risen  by  3-3  cm.  On  raising  the  temperature, 
the  increase  passed  through  a  maximum,  as  had  been 
anticipated  on  theoretical  grounds.  The  changes 
of  vapour  pressure  and  of  colour  to  a  deeper  brownish- 
red  prove  that  the  drying  process  had  effected  a  dis¬ 
placement  of  the  inner  equilibrium  in  the  direction 
N204  — >  2N02.  The  observation  of  Baker  and  Baker 
that  the  b.  p.  of  the  dried  liquid  rose  more  than  30° 
(ibid.,  1912,  101,  2339)  can  be  explained  by  the  fact 
that  a  certain  amount  of  the  liquid  had  evaporated 
before  the  b.  p.  was  reached. 

With  n- hexane,  intensive  drying  at  about  40° 
results  in  a  decrease  of  vapour  pressure.  After  only 
14  weeks,  this  reached  0-9  cm.,  showing  that,  in  con¬ 
trast  to  nitrogen  tetroxide,  the  inner  equilibrium  is 
here  shifted  towards  the  less  volatile  component. 
The  decrease  was  augmented  by  raising  the  temper¬ 
ature,  and  after  distilling  off  a  portion  of  the  liquid  at 
the  drying  temperature,  the  vapour  pressure  tended  to 
revert  to  its  previous  value,  showing  that  the  inner 
equilibrium  had  not  been  reached.  The  experiments 
are  compared  with  those  of  Mali  (this  vol.,  117), 


which  show,  in  agreement  with  those  of  the  authors, 
that  intensive  drying  takes  place  more  rapidly  at 
about  40°  than  at  the  ordinary  temperature. 

N.  H.  Hartshorns . 

Soret  effect.  J.  Chitman  (J.  Amer.  Chem.  Soc., 
1926,  48,  2577 — 25S9). — The  Soret  effect,  the  con¬ 
centration  difference  set  up  in  a  solution  by  a  temper¬ 
ature  gradient,  is  investigated  for  a  series  of  acids, 
bases,  and  salts,  the  gradient  being  10°  and  the 
concentration  changes  being  followed  by  conductivity 
measurements.  The  experimental  results  with  very 
diluto  solutions  (especially  acids)  aro  not  reproducible. 
The  Soret  effect  is  believed  to  be  independent  of  the 
dimensions  of  the  cell  used.  The  Soret  coefficient 
(=dlogeM/dT,  where  M  is  the  molality)  passes 
through  a  maximum  at  1 M  for  hydrochloric  acid 
solutions ;  it  is  not  an  additive  property  of  the  ions. 

S.  K.  Tweedy. 

Theory  of  electrolytes.  E.  Saerens  (Natuur- 
wetensch.  Tijdschr.,  1926,  8,  4 — 13). — A  discussion 
of  the  thermodynamic  solubility  product  of  a  sparingly 
soluble  salt  in  dilute  salt  solutions.  S.  I.  Levy. 

Dissociation  constants  of  compounds  of  boric 
acid  with  salts  of  some  organic  hydroxy-acids. 
I.  M.  Kolthoff  (Rec.  trav.  chim.,  1926,  45,  607 — 
619). — The  increased  solubility  in  water  of  some 
organic  hydroxy-acids  brought  about  by  adding  boric 
acid  shows  that  the  complexes  formed  with  the  latter 
are  often  fairly  stable.  The  dissociation  constants 
of  some  of  these  complexes  have  been  determined 
from  the  solubility  of  the  sparingly  soluble  salts  of  the 
hydroxy-acids  in  boric  acid  solution,  and  from  them 
the  constitution  of  the  complexes  has  been  inferred. 
If  AB„  represents  the  complex  ion  derived  from  the 
acid  ion  A  and  the  boric  acid  molecule  B,  with  the 
elimination  of  one  or  more  mols.  of  water,  then 
tartaric  acid  gives  AB2",  dissociation  constant  K= 
l-9xl0~3;  salicylic  AB',  A=4-6 X 10~2 ;  meconic 
AB',  if=4xl0-2;  and  citric  AB2"',  A  =  lXlCr3. 
The  f.-p.  depression  of  a  mixed  solution  of  sodium 
potassium  tartrate  and  boric  acid  in  water  is  less  than 
corresponds  with  the  total  number  of  molecules  and 
ions  nominally  present,  thus  confirming  the  occurrence 
of  combination.  Since  the  formation  of  these  com¬ 
plexes  decreases  the  acidity  of  boric  acid,  the  titration 
of  polyhydric  alcohols  by  boric  acid  in  the  presence 
of  organic  hydroxy-acids  gives  inaccurate  results. 

S.  J.  Gregg. 

Organic  acids  and  bases  in  non-aqueous 
solutions.  I.  F.  Holzl  (Monatsh.,  1926,  47,  119 — 
149). — The  behaviour  of  acetic  acid  towards  the  bases 
ammonia,  ethylamine,  diethylamine,  ^-toluidine, 
mono-  and  di-methylaniline,  benzylamine,  a-  and 
P-naphthylamine,  o-,  m-,  and  p-phenylencdiamine, 
carbamide,  and  acetamide,  in  absolute  alcoholic  solu¬ 
tion  of  varying  concentrations,  has  been  investigated 
by  conductivity  measurements  at  25°,  with  special 
reference  to  the  formation  of  compounds.  Although 
the  conductivity  of  a  solution  of  acetic  acid  in  alcohol 
increases  gradually  with  time  (due  partly  to  esterific¬ 
ation,  but  also  depending  on  the  previous  treatment 
of  the  acetic  acid),  this  increase  is  small  compared  with 
the  change  in  the  conductivity  when  a  compound  is 
formed,  and  the  error  is  removed  by  making  the 
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measurements  immediately  the  acid  and  base  are 
mixed.  With  the  stronger  bases,  ammonia  and  the 
alkylamines,  only  compounds  of  the  typo  AB  (A= 
1  mol.  of  acetic  acid,  B  =  1  mol.  of  the  base)  are  pro¬ 
duced,  but  with  the  weaker  aryl  bases  in  the  more 
concentrated  solutions  the  strength  of  the  base  is 
insufficient  to  overcome  completely  the  association- 
and  polarisation  of  the  acetic  acid,  and  compounds 
consisting  of  several  molecular  proportions  of  the  acid 
with  1  mol.  of  the  base  are  shown  to  bo  produced  by 
the  occurrence  of  distinct  maxima  on  the  conductivity 
curves.  In  such  cases,  dissociation  of  the  acid  is 
more  completo  in  dilute  solution,  and  only  equi- 
molecular  compounds  are  then  formed.  The  follow¬ 
ing  summary  shows  the  various  compounds  formed 
at  different  dilutions ;  ammonia  0-8 N,  ethylamine 
0-68A7,  diethylamine  1-07AT  and  0-1 1AT,  and  benzyl- 
amine  0-425A7  and  0-20Ar  all  form  only  equimolecular 
compounds  of  the  type  AB ;  aniline  3-4Ar,  yields  A3B 
and  A3B2 ;  0-5A7,  A2B  and  AB ;  p-toluidinc  4 N,  A3B ; 
l-9Ar,  A7B3;  0-5A7,  A_,B ;  0-125N,  AB;  methylaniline 
0-3  and  0-lAr,  A3B2  and  AB2;  dimethylaniline  0-5, 
0-2,  and  0-lAr,  AaB  and  AB;  a-naphthylamine  N, 
A2-3B  and  AB ;  0-1A7,  AB  and  AB2 ;  (3-naphthylamine 
0-2 5 A7,  A2B  and  AB ;  o-phenylencdiamine  0-255  and 
0-125A7,  A2B  and  AB;  m-phenylonediamine  0-063AT, 
A2B  and  AB;  o-phenylenediamine  0-25,  0-27,  0-125, 
and  0-063A7,  A2B  and  AB.  In  the  case  of  carbamide, 
compound  formation  is  assumed  when  the  value  of 
A=k—  (ks+ Kp— Ka)  is  positivo  (these  being,  respect¬ 
ively,  the  conductivities  of  the  mixture,  acid,  base, 
and  alcohol),  and  the  position  of  the  maximum  value 
of  A  indicates  the  composition  of  the  compound,  and 
thus  the  compound  AB  is  shown  to  exist  in  0-5  and 
0-3-ZV-solutions,  whilst  no  compound  is  formed  in 
0-lAr-solution.  No  evidence  of  the  formation  of  a 
compound  between  acetic  acid  and  acetamide  was 
found.  The  hygroscopic  power  of  absolute  alcohol 
was  investigated  by  changes  in  its  conductivity,  and 
was  found  to  be  considerable  when  the  alcohol  was 
allowed  to  drop  slowly  from  a  burette  through  air 
saturated  with  water  vapour  at  14°.  J.  W.  Baker. 

Solvate  formation.  (Mrs.)  M.  S.  Burr  (Proc. 
Leeds  Phil.  Lit.  Soc.  Sci.  Sec.,  1926,  1,  74 — 80). — 
The  solubility  of  2  :  4-dinitrotoluene,  and  other 
aromatic  nitro-compounds,  in  sulphuric  acid-water 
mixtures  of  concentration  varying  from  84-5%  to 
95%  of  acid,  may  be  represented  by  an  equation  of  the 
form  Se=  cre*'c,  where  Sc  is  the  solubility  in  g.  per 
100  g.  of  solvent  of  concentration  c  in  “  free  ”  sulph¬ 
uric  acid,  a  is  a  constant  depending  on  the  particular 
solute  employed  and  on  the  temperature,  and  k  a 
constant  depending  only  on  the  solute.  The  amount 
of  free  sulphuric  acid  is  determined  by  regarding  the 
solvent  as  a  mixture  of  sulphuric  acid  and  sulphuric 
acid  monohydrate,  the  concentration  of  the  former 
thus  varying  from  0%  to  67-78%.  It  is  shown  that 
the  form  of  the  equation  may  be  explained  by  suppos¬ 
ing  that  the  solute  forms,  with  the  better  solvent,  a 
continuous  series  of  solvates  in  equilibrium  with  a 
certain  amount  of  free  solute.  The  application  of  the 
equation  to  similar  cases  may  be  complicated  by  the 
formation  of  compounds  between  the  two  constituents 
of  the  solvent  if  these  are  not  sharply  defined,  as  is 


sulphuric  acid  monohydrate.  Experiments  on  the 
solubility  of  anthraquinone  in  sulphuric  acid-watcr 
mixtures  suggest,  on  the  other  hand,  that  in  this  case 
one  particular  solvate  is  formed  in  overwhelmingly 
large  proportion.  M.  S.  Burr. 

Ionic  interaction.  E.  Guntelberg  (Z.  physikal. 
Chem.,  1926, 123, 199 — 247). — Electrometric  measure¬ 
ments  have  been  made  of  activity  coefficients  in 
0-01 — 1-Olf -hydrochloric  acid  solutions  at  20°.  Tho 
results  are  normal,  agreeing  with  the  Hiickel  theory, 
and  giving  the  usual  minimum  at  about  0-35Af. 
Figures  are  also  given  for  mixtures  of  hydrochloric 
acid  with  sodium,  potassium,  lithium,  or  caesium 
chloride.  Log  /  is  shown  to  be  a  linear  function  of  the 
ratio  salt  concentration :  total  concentration.  The  solu¬ 
bility  of  nitrothiocyanatotetraminocobaltic  chloride  in 
0-lAf -solutions  of  hydrochloric  acid  and  the  chlorides 
has  also  been  determined.  The  theory  which  follows 
is  restricted  to  mixtures  of  univalent  ions.  Bj  err  urn’s 
theory  of  complete  dissociation  requires  the  activities 
of  the  ions  in  a  solution  to  be  additive,  whence  /nci 
in  solutions  of  hydrochloric  acid  containing  a  chloride 
of  a  constant  total  concentration  should  be  constant. 
The  figures  given  show  that  this  is  not  the  case,  in 
contradiction  of  tho  work  of  Ming  Chow  (A.,  1920, 
ii,  281).  Further,  since  fua  is  not  constant  in  the 
mixed  solutions,  the  Maclnnes-Harned-Lewis  hypo¬ 
thesis,  viz.,  that  the  activity  of  an  ion  is  dependent 
only  on  the  nature  of  the  ion  and  on  its  total  con¬ 
centration,  is  untenable.  Bronsted  has  also  shown 
this  hypothesis  to  be  untenable  on  thermodynamic 
grounds,  and  a  condensed  version  of  his  proof  is  given. 
With  reference  to  Bronsted’s  views  on  the  linear 
variation  of  log  /  and  of  osmotic  coefficients  and  the 
same  author’s  theory  of  specific  interaction,  it  is  shown 
that  these  are  compatible  with  one  another  only  in 
the  case  of  mixtures  of  salts  with  a  common  ion. 

The  linear  change  of  log  /  with  the  ratio  salt  con¬ 
centration  :  total  concentration  is  in  agreement  with 
both  these  theories,  but  Bronsted’s  solubility  measure¬ 
ments  for  hetero-ionic  solutions  are  not  in  agreement 
with  the  linear  change  in  the  osmotic  coefficient 
required  by  the  first  theory.  In  homo-ionic  mixtures, 
satisfactory  agreement  is  obtained.  Bronsted’s  theory 
of  “  specific  interaction  ”  is  then  given  in  detail, 
starting  with  the  assumptions  that  ions  of  opposing 
sign  influence  one  another  differently,  whilst  ions  of 
the  same  sign  act  equally  upon  one  another,  and  that 
each  ion  has  a  specific  influence  on  every  other  ion 
in  the  solution;  Although  Bronsted’s  theory  of 
specific  interaction  is  not  in  very  good  agreement 
with  the  observed  facts  in  the  case  of  mixtures  of 
univalent  ions,  much  more  satisfactory  agreement  is 
claimed  for  mixtures  of  bivalent  ions.  The  theory  is 
correlated  with  Bjerrum’s  theory  of  complete  dissoci 
ation  and  with  the  Debye-Hiickel  equations.  Some 
of  Hiickel’s  later  work  on  the  relation  between  log  / 
and  concentration  is  described,  and  the  incom¬ 
patibility  of  Hiickel’s  conclusions  with  the  ionic  inter¬ 
action  theory  is  discussed.  H.  F.  Gillbe. 

Freezing-point  lowering  at  infinite  dilution. 

M.  Randall  (J.  Amer.  Chem.  Soc.,  1926,  48,  2512 _ 

2514). — The  plot  of  jjy/M  against  y'M,  where /=; 
1— (Q/l-8S8vM),  0  being  the  f.-p.  lowering,  v  tho 
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number  of  ions  formed  per  mol.,  and  M  the  molality 
of  a  solution  (cf.  Lewis  and  Randall,  A.,  1921,  ii,  427), 
is  useful  in  the  empirical  extrapolation  of  f.-p.  measure¬ 
ments,  since  it  visualises  the  accuracy  of  the  results. 
The  theoretical  limiting  values  of  jj's/M  for  M =0 
are  tabulated  for  certain  salt  types  at  0°  and  25°. 
The  graphs  for  strong  electrolytes  agree  in  dilute 
solutions  with  the  results  of  the  interionic  attraction 
theory.  S.  K.  Tweedy. 

Activity  coefficient  of  electrolytes  from  the 
vapour  pressure  of  the  solvent.  M.  Randall 
and  A.  M.  White  (J.  Amer.  Chem.  Soc.,  1926,  48, 
2514 — 2517). — The  divergence  function  h  of  Lewis 
and  Randall  (“  Thermodynamics,”  1923,  p.  273)  is 
modified  to  apply  to  electrolyte  solutions:  A=l  + 
55-5  loge  ajvM,  where  a  is  the  activity  of  the  solvent, 
from  which  log,  y  =  —li^2\l‘hj\/M xd\/M.  This 
integral  can  be  evaluated  by  plotting  hjy'M  against 
V M  (cf .  preceding  abstract) ;  at  0°,  this  graph 
becomes  identical  at  infinite  dilution  with  th ojjyM 
curve,  and  very  nearly  so  at  other  temperatures. 
Assuming  the  interionic  attraction  theory,  these  two 
curves  for  potassium  chloride  intersect  in  dilute 
solution,  indicating  a  systematic  error  in  the  vapour- 
pressure  measurements.  The  activity  coefficients, 
y,  calculated  from  the  latter  agree  with  the  values 
obtained  by  Scatchard  below  OTil/  (cf.  A.,  1925,  ii, 
397).  #  S.  K.  Tweedy. 

Activity  coefficient  of  soap  solutions.  M. 
Randall,  J.  W.  MoBain,  and  A.  M.  White  (J.  Amer. 
Chem.  Soc.,  1926, 48, 2517 — 2522). — By  an  application 
of  the  graphical  methods  previously  outlined  (cf. 
preceding  abstracts),  the  activity  coefficients  of  the 
various  soaps  are  calculated,  and  are  shown  to  offer 
evidence  in  favour  of  the  micellar  structure  of  these 
substances.  S.  K.  Tweedy. 

Free  energy  of  hydration  of  ions  and  the 
electrostriction  of  the  solvent.  T.  J.  Webb  (J. 
Amer.  Chem.  Soc.,  1926,  48,  2589 — 2603). — Theoret¬ 
ical.  The  energy  of  the  electric  field  in  the  cavity 
of  radius  r0  surrounding  an  ion  of  charge  e  is  e2/2r0 ; 
the  difference  between  this  and  the  energy  necessary 
for  charging  an  ion  in  water  and  for  compressing 
the  solvent  in  its  vicinity  gives  the  free  energy  of 
hydration  of  the  ion,  F',  which  is  tabulated  for  ions 
of  various  radii.  The  volume  change  produced  by 
the  addition  of  an  infinitesimal  quantity  of  the  ions 
to  an  infinitely  dilute  solution  of  the  ions  is  likewise 
calculated,  as  well  as  the  electrostriction  (the  con¬ 
traction  of  the  solvent  resulting  from  the  attractions 
of  the  water  dipoles  by  the  ions).  Both  are  obtained 
as  /(r0).  With  the  aid  of  these  equations,  F'  and  r0 
are  calculated  for  a  series  of  ions ;  the  values  of  r0 
are  0-47  A.  greater  than  the  corresponding  values  in 
the  crystal  state.  Some  calculations  of  electron 
affinities  and  lattice  energies  are  also  made. 

S.  K.  Tweedy. 

Freezing-point  measurements  for  very  dilute 
solutions  of  strong  electrolytes  in  cyclohexanol. 
E.  Schreiner  and  0.  E.  Frivold  (Z.  physikal.  Chem., 
1926,  124,  1 — 15). — The  f.  p.  of  dilute  solutions  of 
lithium  chloride,  bromide,  and  perchlorate,  and 
guanidine  nitrate  in  cyclohexanol  have  been  determined. 
Deviations  are  observed  from  the  f.  p.  which  would 


be  expected  from  the  classical  theory,  and  are  found 
to  agree  fairly  closely  with  those  calculated  on  the 
basis  of  the  Debye-Hiickel  theory.  This  is  indicative 
that  the  theory  holds  for  solutions  in  which  the 
solvent  has  a  low  dielectric  constant. 

H.  F.  Gillbe. 

Factors  determining  solubility.  G.  B.  Bonino 
(Gazzetta,  1926,  56,  573 — 588). — A  theoretical  paper 
in  which  the  concepts  of  the  Debye-Hiickel  theory 
of  strong  electrolytes  (A.,  1923,  ii,  459,  724)  are 
applied  to  calculate  the  change  in  solubility  of  one 
solute  on  the  addition  of  a  second  solute.  The 
expression  obtained  for  the  condition  of  thermo¬ 
dynamic  equilibrium  reduces  to  a  classical  form  for 
ideal  and  dilute  solutions.  R.  W.  Lunt. 

Thermal  dissociation  of  fluosilicates.  G. 
Hantke  (Z.  angew.  Chem.,  1926,  39,  1065 — 1070). — 
Sodium  and  barium  fluosilicates  begin  to  dissociate 
into  metal  fluoride  and  silicon  fluoride  at  600°  Abs., 
whereas  the  potassium  salt  is  stable  up  to  700°  Abs. 
In  each  case,  the  metal  fluoride  formed  goes  into  solid 
solution  in  the  fluosilicate,  remaining  undecomposed 
up  to  a  limit  of  20  mol.-%  for  the  sodium  salts,  and 
about  50  mol.-%  for  the  barium  salts.  The  limiting 
solid  solution  of  sodium  fluoride  in  sodium  fluosilicate 
melts  at  990°  Abs.  and  has  a  heat  of  dissociation 
of  27,900  g.-cal. ;  the  corresponding  barium  solid 
solution  has  a  heat  of  dissociation  of  31,800  g.-cal. 
These  figures  agree  fairly  closely  with  the  results 
calculated  from  heats  of  formation  after  making  due 
allowance  for  variations  in  specific  heat.  The  heat 
of  neutralisation  of  hydrofluosilicic  acid  with  sodium 
hydroxide  is  37,110  g.-cal.,  with  potassium  hydroxide 
42,200  g.-cal.,  and  with  barium  hydroxide  32,600 
g.-cal.  per  g.-mol.  From  determinations  of  the 
dissociation  pressures  of  sodium,  barium,  and  potass¬ 
ium  fluosilicates  at  different  temperatures,  the  heats 
of  formation  of  the  fluoride-fluosilicate  solid  solutions 
have  been  calculated  to  be  18,000,  5000,  and  about 
22,600  g.-cal.,  respectively.  A.  R.  Powell. 

System  naphthalene-m-dinitrobenzene.  N.  A. 
Puschin  (Z.  physikal.  Chem.,  1926,  124,  16 — 22). — 
This  system  has  been  investigated  at  atmospheric 
pressure  by  a  thermal  method,  and  shows  only  one 
eutectic  point,  viz.,  at  51°  and  56%  (molecular)  of 
naphthalene,  contrary  to  Kremann’s  results  (A., 
1905,  ii,  77).  The  heats  of  combustion  of  equimole- 
cular  mixtures  of  the  components,  after  fusion  and 
resolidification,  agree  with  those  calculated  from  the 
law  of  mixtures.  It  is  concluded  that  the  com¬ 
pound  C6H4(NO2)2,C10Hg,  reported  by  Hepps  (A., 
1882,  317)  and  Kremann,  does  not  exist.  A  thermal 
investigation  of  the  equimolecular  mixture  at  high 
pressures  (up  to  2500  kg. /cm.2)  gave  results  agreeing 
qualitatively  with  this  conclusion.  L.  F.  Gilbert. 

Freezing-point  curves  of  the  systems  benzene- 
ether  and  benzene-acetone.  S.  Yamampra  (Bull. 
Chem.  Soc.  Japan,  1926,  1,  183 — 184). — The  f.-p. 
curves  of  mixtures  of  benzene  and  ether  and  of  benzene 
and  acetone  show  a  simple  eutectic  point.  The 
eutectic  mixture. in  each  case  contains  more  than  90% 
of  .the  second  constituent,  and  the  eutectic  tem¬ 
perature  is  only  a  little  below  the  m.  p.  of  the  latter. 

M.  S.  Bprr. 
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Hydrates  of  manganous  oxalate.  N.  H.  Cham¬ 
berlain,  J.  Hume,  and  B.  Topley  (J.C.S.,  1926, 
2620 — 2623). — The  solubility  of  manganous  oxalate 
dihydrate  between  0°  and  36°  and  of  the  unstable 
trihydrate  between  0°  and  30°  has  been  determined. 
The  transition  temperature  for  these  two  hydrates 
has  been  calculated  from  the  Ramsay  and  Young 
equation  and  from  an  equation  of  the  type  log10s  = 
A—BjT—G  log10  T,  where  A,  B,  and  C  are  constants 
and  T  is  the  absolute  temperature  corresponding 
with  the  solubility  s.  The  value  found  is  approxim¬ 
ately  —41°.  The  density  of  the  dihydrate  is 
2-2946,  and  of  the  trihydrate  1-9930,  at  0°. 

N.  H.  Hartshorne. 

Solubility  of  tballous  chloride  in  salt  solutions 
at  0°,  25°,  and  50°,  and  its  heats  of  solution. 
J.  A.  V.  Butler  and  E.  S.  Hiscocks  (J.C.S.,  1926, 
2554 — 2562). — A  relation  connecting  the  heat  of 
solution  with  the  temperature  coefficient  of  solu¬ 
bility  has  been  derived,  which,  although  equivalent 
to  that  of  Bronsted  (A.,  1922,  ii,  354),  can  be  more 
easily  applied  to  experimental  data.  It  has  been 
tested  by  measurement  of  the  solubility  of  thallous 
Chloride  in  various  salt  solutions  at  0°,  25°,  and  50°. 
The  activity  coefficients  in  these  solutions  were 
obtained  by  an  extrapolation  method  based  on  the 
equation  of  Debye  and  Hiickel.  Values  of  1/cJ* 
(the  reciprocal  of  the  theoretical  solubility  in  a  solution 
of  zero  ionic  strength)  have  led  to  values  for  A H0, 
the  heat  of  solution  of  thallous  chloride  in  an  infinitely 
dilute  solution.  The  results  show  that  the  tem¬ 
perature  variation  of  the  activity  coefficient  of  a  salt 
cannot  be  obtained  with  certainty  from  solubility 
data.  N.  H.  Hartshorne. 

Precipitated  solids.  I.  Strontium  sulphate. 

B.  Lambert  and  W.  Hume-Rothery  (J.C.S.,  1926, 
2637- — 2648). — The  influence  of  temperature,  concen¬ 
tration,  and  the  nature  of  the  precipitating  solutions 
on  the  form  and  nature  of  precipitated  strontium 
sulphate  has  been  studied.  Generally  in  concen¬ 
trated  solutions  the  initial  precipitate  is  a  voluminous, 
flocculent  mass  of  needle-shaped  crystals  of  a  new 
hydrated  form  to  which  it  has  not  been  possible  to 
assign  a  formula.  The  needles  change  both  in  the 
mother-liquor  and  in  air  into  rhombic  crystals  of 
anhydrous  strontium  sulphate  (celestine),  the  velocity 
of  the  change  increasing  rapidly  with  rise  of  tem¬ 
perature.  The  form  of  the  anhydrous  crystals 
varies  greatly  with  the  temperature  and  concentration 
of  the  solutions  :  all  forms  are,  however,  modifications 
of  the  celestine  lattice.  In  general,  increase  of 
temperature  and  decrease  in  concentration  of  the 
precipitating  solutions  cause  an  increase  in  the  size 
of  the  precipitated  particles,  but  at  extreme  dilutions 
a  point  is  reached  at  which  this  effect  is  reversed. 
This  limiting  concentration  moves  towards  increasing 
dilution  as  the  temperature  is  raised. 

The  times  taken  for  the  precipitate  to  form  under 
different  conditions  have  been  measured  and  are  in 
agreement  with  the  view  that  an  intermediate 
positively  charged  colloidal  form  of  strontium  sulphate 
is  formed.  In  JV-solutions,  the  time  appears  to  be 
determined  chiefly  by  the  protective  or  precipitative 
action  of  the  ions  in  the  mother-liquor  on  this  colloidal 


form,  whereas  in  more  dilute  solutions  other  factors 
such  as  diffusion  and  viscosity  play  an  increasingly 
important  part. 

The  size  of  the  particles  appears  to  be  governed  by 
two  main  factors,  viz.,  velocity  of  precipitation, 
increase  of  which  favours  a  small  particle,  and  facilities 
for  diffusion,  which  favours  a  large  particle.  At 
higher  temperatures,  these  factors  act  in  opposition, 
but  the  diffusion  factor  predominates  and  larger 
particles  arc  formed.  N.  H.  Hartshorne. 

Precipitated  solids.  II.  Calcium  sulpliate. 

B.  Lambert  and  R.  J.  Schaffer  (J.C.S.,  1926, 
2648 — 2655). — For  a  given  pair  of  precipitants, 
calcium  sulphate  is  precipitated  directly  either  as  the 
dihydrate  or  the  hemihydrate,  the  determining 
condition  being  temperature.  For  each  pair  of 
precipitants  there  is  a  fairly  definite  transition 
temperature  above  which  the  hemihydrate  is  stable. 
The  normal  form  of  the  dihydrate  obtained  is  (110) 
(010)  (111),  but  the  presence  of  acetate  ion  has  a 
marked  effect  and  gives  rise  to  the  forms  (110)  (010) 
(103)  and  (110)  (010)  (203),  of  which  the  latter  has  not 
hitherto  been  described.  These  forms  crystallise 
in  a  variety  of  twins  of  a  type  determined  by  the 
concentration  of  the  acetate  ion.  _  Direct  _evidence 
has  been  obtained  that  the  faces  (111)  (HI) — pyra¬ 
midal  faces  on  (101) — which  are  usually  found 
rounded  and  water-worn  in  natural  gypsum  crystals, 
owe  their  appearance  to  solvent  action.  It  has  been 
shown  that  crystal  growth  does  not  always  take  place 
by  deposition  in  parallel  layers  and  that  gypsum 
crystals  grow  in  stages,  with  the  development  of  a 
possible  face  at  each  stage.  The  velocity  of  precipit¬ 
ation  of  calcium  sulphate  is  affected  by  the  ions  in 
the  mother-liquor  for  the  reasons  holding  in  the  case 
of  strontium  sulphate  (see  preceding  abstract). 

N.  H.  Hartshorne. 

Equilibrium  between  zirconium  oxide  and 
carbon  and  tbeir  reaction  products  at  incan¬ 
descent  temperatures.  C.  H.  Prescott,  jun.  (J. 
Amer.  Chem.  Soc.,  1926, 48,  2534 — 2550). — Apparatus 
and  technique  have  been  developed  for  the  investig¬ 
ation  of  the  equilibrium  between  oxides  and  carbon 
(involving  only  one  gaseous  component)  at  1000 — 
2200°  Abs.  and  at  equilibrium  pressures  from  a  few 
cm.  of  mercury  to  3  atm.  The  rate  of  change  of 
pressure  with  time  is  observed  for  a  series  of  pressures 
at  different  temperatures,  from  which  the  equilibrium 
pressure  at  each  temperature  is  estimated.  X-Ray 
examination  of  the  solid  phase  in  the  above  system 
indicated  the  reaction  to  be  :  Zr02-)-3C=ZrC+2CQ. 
The  equilibrium  pressures  are  given  by  log10  p  (atm.)  = 
8-592— (16580/T),  from  which  AF=151800-78-68T 
and  AH=151,800  cal.  At  1930°  Abs.,  p—l  atm. 
and  AF=0.  S.  K.  Tweedy. 

Space  diagram  of  tbe  three-component  system 
NaOH-NaCl-H20.  W.  Antropoff  and  W.  Sommeb 
(Z.  physikal.  Chem.,  1926,  123,  161— 198).— The 
system  NaOH-NaCl  was  investigated  from  160°  to 
800°,  with  results  in  approximate  agreement  with,  and 
supplementary  to,  those  of  Scarpa  (A.,  1915,  ii,  633). 
An  apparatus  is  described  which  is  suitable  for  the 
examination  at  high  temperatures  of  systems  contain¬ 
ing  a  volatile  component  and  was  applied  to  the 
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systems  (i)  NaOH-ELO,  for  which  the  fusion  curve 
was  completed  (cf.  A.,  1924,  ii,  837)  and  the  1  atm. 
b.-p.  curve  determined  between  150°  and  400°; 
the  latter  does  not  agree  with  that  of  Gerlach  (A., 
1887,  1012).  (ii)  NaCl-H20,  for  which  the  “second 
b.  p.”  was  found  to  be  780±5°,  with  a  water  content 
of  0-2%±0-2%.  (iii)  NaOH-NaCl-H20,  for  which 
the  fusion  diagram  between  150°  and  800°  and  the 
1  atm.  isobars  of  various  mixtures  between  270°  and 
800°  were  established.  The  system  is  discussed  in 
detail.  L.  F.  Gilbert. 

Systems  nickel  sulphate-potassium  sulphate- 
water,  zinc  sulphate-potassium  sulphate-water, 
and  manganese  sulphate-potassium  sulphate- 
water  at  25°.  R.  M.  Caven  and  W.  Johnston 
(J.C.S.,  1926,  2628 — 2632). — In  continuation  of 
previous  work  (A.,  1924,  ii,  6S3),  the  existence  and 
limits  of  stability  of  the  following  double  salts  at  25° 
have  been  demonstrated  by  a  study  of  the  appropriate 
ternary  systems  :  NiS04,K2S04,6H20,  from  0-031  to 
3-8  mols.  of  NiS04  to  1  mol.  of  K^SC^  per  1000  g.  of 
water;  ZnS04,K2S04,6H,0,  from  0-19  to  21-3  mols. 
of  ZnS04  to  1  mol.  of  Iv2S04  per  1000  g.  of  water; 
MnS04,K2S04,4H20,  from  1-5  to  10-4  mols.  of  MnS04 
to  1  mol.  of  K,S04  per  1000  g.  of  water.  In  each  case, 
the  addition  of  potassium  sulphate  causes  an  increase 
in  the  solubility  of  the  other  solid  component. 

N.  H.  Hartshorne. 

Equilibria  in  systems  in  which  the  phases 
are  separated  by  a  semi-permeable  membrane. 
XVI.  F.  A.  H.  Schreinemakers  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1926,  29,  846 — 854;  cf.  this 
vol.,  1102). — A  further  discussion  of  membrane 
equilibria.  A.  B.  Manning. 

Thermal  decomposition  of  calcium  oxalate. 
II.  Thermochemistry  and  kinetics  of  the 
reaction.  E.  Moles  and  C.  D.  Villamtl  (Anal. 
Fis.  Quim.,  1926, 24, 465—494;  ef.  A.,  1924,  i,  831).— 
The  thermal  decomposition  of  calcium  oxalate  begins 
at  370°.  It  is  catalysed  by  carbon  and  in  the  presence 
of  a  trace  of  lamp-black  begins  at  355°.  On  the  other 
hand,  in  an  atmosphere  of  carbon  monoxide  the  initial 
temperature  of  decomposition  is  raised  to  377°.  The 
authors  have  determined  the  relationship  between 
dissociation  pressure  and  temperature  between  648° 
and  695°  Abs.  The  results  can  be  expressed  by  the 
equation  logp=— 30-1874-}-0-047S27'.  The  heat  of 
reaction  is  —20-900  g.-cal.  QjT  is  thus  32- 6  and  the 
reaction  may  be  considered  as  reversible.  It  is  also 
shown  that  the  thermal  decomposition  of  calcium 
oxalate  follows  the  equation  proposed  by  Moles  and 
Crespi  (A.,  1925,  ii,  877)  for  the  decomposition  of 
permanganates,  viz.,  dx/dl^iK^K^x/^la—x),  and  is 
unimolecular  and  autocatalytic.  G.  W.  Robinson. 

Calorimetric  researches.  XIII.  Heats  of 
combustion  of  successive  terms  of  homologous 
series  :  dimethyl  esters  of  the  oxalic  acid  series. 
Alternation  phenomena.  P.  E.  Verkade,  J. 
Coops,  and  H.  Hartman  (Rec.  trav.  chim.,  1926, 
45,  585 — 606;  cf.  this  vol.,  686). — In  their  previous 
paper,  the  authors  show  that  the  heats  of  combustion 
of  the  acids  of  the  oxalic  series  exhibit  alternation,  the 
increment  in  the  heat  due  to  the  introduction  of  a 
CH2  group  into  an  acid  with  an  even  number  of 


carbon  atoms  being  158‘3,  whilst  for  one  with  an  odcl 
number  it  is  155-1  kg. -cal.  They  believe  this  pheno¬ 
menon  to  be  connected  with  a  difference  in  crystalline 
form  of  the  two  classes  of  acid,  and  accordingly  have 
determined  the  heats  of  combustion  for  the  dimethyl 
esters  of  the  first  nine  of  these  acids  in  the  under¬ 
cooled  liquid  state  at  19-5°,  the  acids  themselves  being 
too  difficult  to  obtain  in  this  condition.  The  values 
they  thus  obtain  for  the  molecular  heat  of  combustion 
at  constant  pressure,  Qp,  are  :  oxalate  405-8,  malonate 
554-0,  succinate  707-1,  glutarate  863-2,  adipate 
1019-6,  pimelate  1176-0,  suberate  1332-3,  azelate 
1488-3,  sebacate  1644-7,  and  from  the  succinate 
onwards  the  increment  due  to  each  increase  of  CH2 
is  constant  at  156-3  kg.-cal.  As  with  the  correspond¬ 
ing  acids,  the  heats  of  combustion  of  dimethyl  oxalate 
and  dimethyl  malonate  are  abnormally  high,  indicat¬ 
ing  that  constitutive  influences  are  becoming  appreci¬ 
able.  The  molecular  refractions  show  a  constant 
increment  for  each  CH2  group,  which  agrees  with  those 
for  other  homologous  series.  The  molecular  volume 
shows  a  constant  increment  of  16-77  after  dimethyl 
succinate,  and  the  b.  p.  affords  no  evidence  of  altern¬ 
ation.  The  f.  p.,  however,  shows  distinct  alternation- 
The  molecular  refraction,  m.  p.,  and  heats  of  combus¬ 
tion  of  the  acids  of  this  series  in  the  solid  state  also- 
show  alternation,  whereas  the  b.  p.  does  not.  It 
is  probable,  therefore,  that  alternation  is  a  character¬ 
istic  of  the  crystalline  state.  Since  the  phenomenon 
is  probably  due  to  a  difference  in  crystalline  form 
between  the  odd  and  even  members,  X-ray  investig¬ 
ation  is  very  desirable.  S.  J.  Gregg. 

Investigations  in  the  critical  region.  I- 
Specific  heats  of  carbon  dioxide  at  the  critical 
point.  K.  Bennewitz  and  E.  Splittgerber  (Z. 
physikal.  Chem.,  1926,  124,  49 — 65). — Definite 
amounts  of  carbon  dioxide  in  steel  cylinders  were 
heated  in  steps  of;  about  2°  from  10°  to  44°.  The 
specific  heats  of  the  equilibrium  gas-liquid  mixtures 
below  the  critical  point,  and  of  the  gas  alone  above 
the  critical  point,  and  the  heats  of  vaporisation  were 
determined  calorimetricafly.  From  these  data,  the 
specific  heats  at  constant  volume  of  liquid  and  of  gas 
were  calculated,  and  are  in  fair  agreement  with 
Dieterici’s  values.  L.  F.  Gilbert. 

Free  energy  of  formation  of  zinc  oxide.  C. 
G.  Maier,  G.  S.  Parks,  and  C.  T.  Anderson  (J.  Amer. 
Chem.  Soc.,  1926,  48,  2564 — 2576). — The  values  for 
the  free  energy  of  formation,  A F,  of  zinc  oxide  from 
its  elements  are  calculated  from  E.M.F.  measurements 
on  cells  of  the  type  H2(g)|dil.Ba(OH)2|ZnO(s)-)-Zn(s), 
from  the  specific  heats  of  the  oxide,  which  were 
determined  at  90 — 290°  Abs.  with  the  aid  of  Nernst’s 
theorem,  and  from  solubility  data  (de  Wijs,  A.,  1925, 
ii,  889),  and  are  compared  with  the  value  obtained 
from  high-temperature  equilibrium  experiments 
(Maier  and  Ralston,  this  vol.,  358).  The  most 
probable  figures  are  75,930^150  g.-cal./ 

mol.  and  Aj82g8=10-2±0-2  g.-eal./l°,  S  being  the 
entropy.  The  preliminary  value  of  —132,220  g.-cal./ 
mol.  is  found  for  the  free  energy  of  formation  of  zinc 
hydroxide  from  its  elements.  Solid  solutions  of 
zinc  in  zinc  oxide  and  allotropic  modifications  of  the 
latter  appear  not  to  exist.  S.  K.  Tweedy. 
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Connexion  between  energy  of  formation,  con¬ 
traction,  and  polymerisation  in  chemical  re¬ 
actions.  G.  Beck  (Z.  anorg.  Chem.,  1926, 156,  288 — 
300). — In  analogy  to  the  gas  equation  Q=RT(loge  F0— 
log,  Ve)  .  .  .  (i),  the  formula  kQ=RT( log  Va— 
log  Vc)  ■  ■  •  (i«)  is  applied  to  solid  phases,  where  Q 
is  the  heat  of  reaction  in  kg. -cal.,  Fa  the  volume  of  the 
reacting  components,  Ve  the  volume  of  the  compound 
formed,  R  is  2,  and  T  is  273.  Values  of  k  are  tabu¬ 
lated  for  halides,  oxides,  sulphides,  and  hydrides  of 
the  alkali  and  alkaline-earth  metals  and  for  some 
oxygen  salts  of  these  metals  considered  as  com¬ 
pounds  of  the  metal  oxides  with  acid  anhydrides. 
For  halides,  with  the  exception  of  the  fluorides  and 
cerium  halides,  k  is  1-31.  The  deviations  of  the 
fluorides  may  be  due  to  their  formula  being  of  the 
type  M2F2.  For  compounds  of  the  oxides  with  acid 
anhydrides,  k  is  0-33.  Thus  in  the  formation  of  salts 
from  acid  anhydride  and  base,  the  heat  evolution  is 
four  times  that  in  the  formation  of  halides  from  the 
metal  and  a  halogen.  This  is  explained  by  assuming 
that,  in  the  latter  case,  one  positive  and  one  negative 
elementary  charge  per  mol.  take  part  and  so  the 
energy  is  proportional  to  le  X  le  =  le2 ;  whilst  in  the 
former  case,  one  bivalent  and  two  univalent  ions 
take  part  and  so  the  energy  is  proportional  to 
2ex2e=4e2. 

This  change  in  the  constant  by  definite  quanta  is 
unmistakable.  The  values  of  k  for  the  substances 
investigated  are  multiples  of  0-334;  moreover,  the 
constancy  of  k  in  the  alkali  halides  indicates  that 
the  valency  electrons  possess  equal  velocity.  A 
second  formula  is  introduced,  k'Q=(Va~Ve)Nj 
Ve2l3M  .  .  .  (ii),  containing  the  constant  k',  where 
Va  and  Ve  are  as  before,  N  is  the  sum  of  the  atomic 
numbers,  and  M  the  sum  of  the  atomic  or  mol.  wts. 
of  the  reacting  substances.  By  combining  (ia)  and 
(ii),  an  equation  (Va—Vt)N j( log  Va—  log  Ve)MVe2/3= 
k"  .  .  .  (iii)  is  obtained,  where  k"  varies  between 
4  and  4-7  for  reactions  with  small  heat  evolution, 
rises  to  5  for  strongly  exothermic  reactions,  and  in 
cases  of  polymerisation  rises  to  7  and  above.  Tables 
are  given,  and  the  calculated  results  are  in  good  agree¬ 
ment  with  those  obtained  physico -chemically. 

Three  types  of  reaction  are  discussed  in  relation  to 
equation  (iii).  (1)  A+B=AB,  (2)  «A+?iB=?iAB, 
(3)  nA+?iB=(AB)n.  Application  of  (iii)  to  (1)  is 
clear.  For  (2)  k  is  independent  of  the  number  of 
mols.  reacting,  but  for  (3)  k=(Va—Ve)N j( log  F0— 
log  Ve)M n  F+3 ...  (iiia) .  From  this  formula  the  degree 
of  polymerisation  is  calculated  and  agrees  well  with 
those  values  obtained  physico-chemically ;  for  com¬ 
plexes  k  has  the  value  7 — 8  or  higher ;  this  does  not 
necessarily  indicate  polymerisation,  but  may  mean 
that  compounds  with  neutral  parts  in  a  second 
sphere  round  a  primary  molecule  are  being  considered. 
There  is  support  for  this  assumption  in  that  it  gives 
complex  compounds  of  still  higher  order  in  which  a 
third  zone  of  neutral  parts  exists  round  the  second, 
e.fiF  {[Co(NH3)6](NII3)10}I3. 

Since  (log  Va—  log  F{)  is  approximately  equal  to 
Fa/F.— 1,  formula  (iii)  may  be  simplified  to  M/N  — 
cV,113  .  .  .  (iv),  i.e.,  the  quotient  of  the  mol.  wt.  and 
the  sum  of  the  atomic  numbers  is  equal  to  the 
product  of  a  constant  into  the  radius  of  the  mole¬ 


cule.  Values  of  c  are  tabulated,  and  the  maximum 
values  belong  to  substances  of  highest  density  and 
m.  p.,  e.g.,  osmium,  iridium,  platinum,  tungsten,  etc. 

M.  Carlton. 

Thermodynamical  equations  determining  the 
distribution  of  the  constituents  of  a  mixture 
between  its  phases.  R.  D.  Kleeman  (Physical 
Rev.,  1925,  [ii],  25,  250 — 251). — If  a  mixture  involves 
n  constituents  and  exists  in  m  phases,  it  will  satisfy 
n  equations  involving  the  equality  of  the  total  mass 
of  each  constituent  and  the  sum  of  the  masses  in 
the  phases,  m— 1  involving  equality  of  the  pressures 
of  the  phases,  one  involving  equality  of  the  volume 
of  the  mixture  and  the  sum  of  the  volumes  of  the 
phases,  and  (m— l)?i  of  the  type  S(3pi/3Hfla)n  .  dv,— 
RT  log  3Iia=l(dp.2ldMna)nXdv.,—RT  log  Msa)  where 
Mv  vv  and  p  denote  mass,  volume,  and  pressure, 
respectively,  the  suffix  a  refers  to  the  constituent 
a,  and  the  suffixes  1  and  2  refer  to  two  different  phases. 

A.  A.  Eldridge. 

Photophoresis.  H.  S.  Patterson  and  R. 
Whytlaw  Gray  (Proc.  Leeds  Phil.  Lit.  Soc.  Sci.  Sec., 
1926,  1,  70 — 73). — An  apparatus  is  described  for 
observing  the  movements,  under  the  influence  of  an 
intense  beam  of  light,  of  minute  particles  in  gases  at 
low  pressure  (cf.  Ehrenhaft,  Ann.  Physik,  1918,  [iv], 
56,  81).  A  large  number  of  different  substances  have 
been  examined  and  both  positive  and  negative  photo¬ 
phoresis  obtained,  far  more  light  positive  than  light 
negative  particles  always  being  present.  The  change 
of  sign  which  a  few  particles  undergo  may  be  con¬ 
veniently  observed  by  means  of  a  cross  beam  of  light. 

M.  S.  Burr. 

Conductivity  of  an  electrolyte  containing 
dielectric  spheres.  A.  Slawinski  (J.  Chim.  phys., 
1926,  23,  710 — -727). — A  physico-mathematical  paper 
in  which  formula;  for  the  conductivities  of  solutions 
of  electrolytes  containing  non-conducting  spheres  are 
derived.  In  cases  where  the  spheres  are  all  in  perfect 
contact,  the  expression  is  k=l—  7r/(l+0-3219w)2, 
where  k  is  the  ratio  of  the  conductivity  of  the  system 
to  the  conductivity  when  the  electrolyte  solution 
alone  occupies  the  same  volume  and  w  is  the  ratio  of 
the  total  volume  of  the  spheres  to  that  of  the  whole 
system.  This  formula  has  been  verified  experi¬ 
mentally.  In  cases  where  the  spheres  are  uniformly 
dispersed  throughout  the  system,  the  formula  becomes 
&=l/[l+w/pX{(l+0-3219p)2/(l  —  p)  —  1}],  where  p  = 
xw213.  For  u><0T5,  0T5<ty<0-60,  and  w>0-60, 
the  values  of  x  are  0-806,  0-806+0-1333 w,  and 
0-9047,  respectively.  The  formula  has  been  verified 
experimentally  by  measurements  of  the  conductivities 
of  emulsions  of  castor  oil  in  solutions  of  gum  arabie 
containing  a  little  potassium  chloride. 

J.  S.  Carter. 

Conductivities  of  some  organic  salts  of  beryll¬ 
ium.  N.  V.  Sidgwick  and  N.  B.  Lewis  (J.C.S., 
1926,  2538 — 2541). — The  molecular  conductivity  of 
beryllium  acetate  solutions  is  normal,  falling  con¬ 
tinuously  as  the  concentration  increases,  whilst  that 
of  beryllium  malonate  resembles  that  of  the  oxalate 
(cf.  this  vol.,  787)  in  remaining  constant  over  a  large 
range.  This  constancy  is  explained  by  the  assump¬ 
tion  that  a  complex  ion  [BeOx2]"  (0x=C204  or 
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ch2:c2o4)  is  formed,  leading  to  the  equation 
2Be0x  =^=  Be*’4-[BeOx2]".  Since  the  number  of 
molecules  on  each  side  is  the  same,  the  equilibrium 
(and  hence  the  molecular  conductivity)  will  be 
independent  of  dilution.  The  assumption  receives 
support  from  measurements  of  van ’t  Hoff’s  factor  i. 

N.  H.  Hartshorne. 

Electrochemistry  of  non-aqueous  solutions. 
VII.  Conductivity  of  dilute  solutions  of  silver 
nitrate  in  twelve  organic  solvents  and  determin¬ 
ation  of  the  limiting  value  of  the  molecular 
conductivity.  R.  Muller,  F.  Griengl,  and  J. 
Mollang  (Monatsh.,  1926,  47,  83 — 108  ;  cf.  Walden 
and  Ulieh,  A.,  1925,  ii,  209). — Measurements  of  the 
conductivity  of  dilute  solutions  of  silver  nitrate  in 
methyl,  ethyl,  isoamyl,  and  allyl  alcohols,  acetone, 
epiehlorohydrin,  a-phenylethyl  alcohol,  aniline,  m- 
cresol,  benzonitrile,  pyridine,  and  quinoline  at  25° 
have  been  made,  a  modification  of  the  method  of 
Ulich  (ibid.,  671)  being  employed.  In  all  cases,  at 
high  dilutions,  the  square  root  law  is  obeyed, 
the  results  being  in  good  agreement  with  Debye  and 
Hiickel’s  theory  (A.,  1923,  ii,  724).  On  successive 
increase  in  the  dilution,  a  region  is  ultimately  reached 
in  which  the  experimental  values  show  rapidly  increas¬ 
ing  divergences  from  the  linear  relationship,  and  it  is 
assumed  that  here  the  limit  of  accuracy  of  the  measure¬ 
ments  has  been  reached.  The  mean  values  of  AM 
obtained  from  the  values  of  Ac  in  the  region  in  which 
the  square  root  law  is  valid  are  confirmed  by  graphical 
extrapolation  of  the  Av/v  curve  to  the  A„  axis  (c=0). 
The  following  results  were  obtained,  the  figures  given 
referring,  respectively,  to  the  dielectric  capacity  of 
the  solvent  (from  recorded  data),  the  range  of  the 
measurements,  the  lowest  value  of  v  at  which  the 
square  root  law  is  valid,  and  the  value  of  :  methyl 
alcohol,  32-5,  100 — 1400,  500,  107 ;  ethyl  alcohol, 
22,  1000 — 60,000,  2000,  64 ;  taoamyl  alcohol,  5-4  or 
15  9,  1500—16,000,  2500,  7-5;  allyl  alcohol,  20-6, 
500 — 8000,  500 — 8000  (silver  nitrate  is  too  sparingly 
soluble  in  this  solvent  for  measurements  on  a  solution 
stronger  than  0002AT  to  be  made),  50-5 ;  acetone,  20-7, 
1000 — 80,000,  14,000,  317 ;  epiehlorohydrin,  22-6, 
S000 — 50,000,  16,000,  18 ;  a-phenylethyl  alcohol,  — , 
2000—26,000,  2500,  0-95;  aniline,  7-14  or  7-32, 
2000—50,000,  2000, 5-3 ;  m-cresol,  10-3,  3000-^8,000, 
8000,  5-3 ;  benzonitrile,  26-0,  50 — 405,600,  800,  41 ; 
pyridine,  12-4, 80 — 24,000, 1800, 75-9  [a  minimum  value 
for  A#  was  found  at  about  u=20  in  agreement  with 
Sachanov  (Diss.,  Odessa,  1916),  who  found  a  minimum 
at  11=15-7];  quinoline,  89,  200 — 204,800,  3200,  12-2. 

J.  W.  Baker. 

Electronic  theory  of  the  anodic  behaviour  of 
metals,  in  particular  those  showing  passivity. 
III.  Influence  of  anions.  U.  Sborgi  (Gazzetta, 
1926,  56,  532—539 ;  cf.  A.,  1925,  ii,  550). 

Absolute  electrolytic  solution  tension.  I. 
Determination  by  the  scraping  method.  K. 
Bennewitz  and  J.  Schulz  (Z.  physikal.  Chem.,  1926, 
124, 1 1 5 — 1 38) . — A  method  of  determining  the  absolute 
zero  potential  is  described  which  depends  on  the 
scraping  of  a  rotating  silver  electrode  in  solutions  of 
various  concentrations  of  silver  nitrate.  The  immedi¬ 
ate  liquid  film  is  thereby  continuously  removed,  with 


a  consequent  disturbance  of  the  double  layer  equili¬ 
brium,  the  liberated  charges  thus  causing  a  deflexion 
of  a  galvanometer  connecting  the  first  with  a  second 
and  stationary  electrode  in  the  same  solution.  The 
concentration  of  silver  nitrate  which  conditions  no 
deflexion  of  the  galvanometer  is  noted  and  the 
potential  of  a  silver  electrode  in  such  a  solution  is 
taken  to  be  the  absolute  zero.  This  value  is 
±0-475±0-005  volt.  No  current  is  observed  under 
any  concentration  conditions  unless  the  rotating 
electrode  is  scraped.  About  the  same  value  was 
obtained,  although  not  with  so  great  an  accuracy, 
by  a  modification  of  the  method  in  which  silver  was 
replaced  by  mercury.  Gold  and  platinum  are 
unsuitable  for  the  determination  on  account  of  their 
tendency  to  form  complexes.  The  more  electro¬ 
negative  metals  copper,  lead,  and  zinc  are  also 
unsuitable  on  account  of  their  very  low  normal 
potentials;  quantitative  data  were  obtained,  how¬ 
ever,  for  the  charges  of  the  double  layers  of  these 
metals  in  contact  with  various  concentrations  of  their 
salts.  It  is  shown  that  both  electrodes  of  the  cell 
act  as  polarisation  capacities  during  the  scraping 
experiments.  From  a  knowledge  of.  the  polarisation 
capacity  and  the  charge  of  the  double  layer,  the  abso¬ 
lute  zero  potential  can  be  calculated.  The  necessary 
measurements  and  calculations  were  made  in  the  case 
of  silver  and  of  copper,  the  same  value  as  the  above 
being  obtained  with  both  metals.  Other  considerations 
also  point  to  the  correctness  of  this  value. 

L.  F.  Gilbert. 

Electrochemistry  of  beryllium  [and  mag¬ 
nesium].  S.  Bodforss  (Z.  physikal.  Chem.,  1926, 
124,  66 — 82). — Determinations  of  the  potentials  of 
the  cell  elements  Be|0- 1  iV-Be(C104)2,BeS04  or  HCI04 
have  been  made.  Difficulty  was  experienced  in 
obtaining  reproducible  results.  The  changes  of 
potential  caused  by  adding  alkali  halides  to  these 
cells,  by  diluting  the  beryllium  perchlorate  cell,  and 
by  adding  beryllium  salts  to  chlorine-ion  concentration 
cells  are  all  in  accordance  with  the  reactions  : 
Be  —  Be' ;  Be'-f-H"— Be”+H.  Experiments  on  the 
olarisation  of  beryllium  electrodes  in  solutions  of 
eryllium  salts  give  results  which  also  can  be  explained 
by  these  reactions.  A  similar  mechanism  for  the 
ionisation  of  magnesium  is  advanced  and  is  supported 
by  data  obtained  during  the  electrolysis,  with 
magnesium  electrodes,  of  magnesium  sulphate  in  the 
presence  of  various  concentrations  of  sulphuric  acid. 
Beryllous  halides  are  considered  to  be  much  more 
complex  than  the  corresponding  beryllic  salts;  the 
influence  of  various  concentrations  of  potassium 
chloride  on  the  potentials  of  the  BejBe(C104)2  cell 
elements  is  in  agreement  with  this  view.  Experi¬ 
mental  evidence,  including  the  results  of  conductivity 
measurements  in  solutions  of  ammonium  beryllium 
fluoride  and  beryllium  fluoride,  is  adduced  that 
beryllic  fluoride  is  a  complex  substance.  Beryllium 
does  not  amalgamate  with  mercury  ;  it  is  rendered 
passive  by  concentrated  sulphuric  acid. 

L.  F.  Gilbert. 

Extent  to  which  electrometric  determination 
of  the  hydrogen-ion  concentration  of  hydrogen 
carbonate  solutions  is  interfered  with  by  pro- 
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duction  of  formic  acid  at  the  electrode.  C.  J.  Mar¬ 
tin  and  E.  H.  Lepper  (Biochem.  J.,  1926,  20,  1077 — 
1081). — The  production  of  an  acid  at  the  hydrogen 
electrode  in  hydrogen  carbonate  solutions  can  be 
demonstrated  when  the  concentration  of  hydrogen 
carbonate  is  small  by  adding  an  indicator  to  the  solu¬ 
tion.  An  acid  zone  is  seen  immediately  surrounding 
the  electrode,  enveloped  by  a  wider  alkaline  zone  due 
to  adsorption  of  carbon  dioxide  by  the  platinum - 
black.  This  production  of  acid  does  not,  however, 
appreciably  affect  the  determination  of  the  pK  of 
hydrogen  carbonate  solutions  until  the  molecular 
concentration  is  less  than  0  005M.  S.  S.  Zilva. 

Method  of  measuring  [instantaneous  values 
of  single  potential  and  current]  in  alternating 
current  electrolysis.  A.  Furth  (Z.  Elektrochem., 
1926,  32,  467 — 470). — A  device  is  described  which, 
when  attached  to  the  armature  shaft  of  an  alternating 
current  generator,  permits  the  measurement  of 
instantaneous  values  of  the  single  potential  of  an 
electrode  in  an  electrolytic  cell  through  which  current 
from  the  generator  is  passing.  The  potential  is 
measured  against  a  comparison  electrode,  using  a 
Dolezalek  electrometer.  By  a  simple  adjustment, 
such  measurements  can  be  made  at  any  instant  in 
the  alternating  current  cycle  and  instantaneous 
values  of  the  current  passing  can  also  be  determined. 
Preliminary  measurements  have  been  made  on  the 
cell :  Ag[0-HV-AgNO3|Ag,  the  variations  of  current 
and  single  potential  during  a  complete  cycle  being 
recorded.  The  solution  bridge  between  the  working 
electrode  and  the  reference  electrode,  which  is  a 
silver  -wire  in  the  same  solution,  is  of  special  con¬ 
struction  to  minimise  errors  due  to  the  potential 
gradient  in  the  solution.  H.  J.  T.  Ellingham. 

Significance  of  hydration  and  adsorption  in 
the  mechanism  of  the  production  of  E.M.F.  P. 
Pfeiffer  (Z.  Elektrochem.,  1926,  32,  512). — The 
author  claims  priority  for  certain  aspects  of  Isgari- 
schev’s  theory  (this  vol.,  802). 

H.  J.  T.  Ellingham. 

Periodic  phenomena  at  anodes  of  magnesium, 
zinc,  cadmium,  mercury,  tin,  and  lead,  and  at 
an  unattackable  anode.  E.  S.  Hedges  (J.C.S., 
1926,  2580 — 2594). — The  periodic  changes  in  potential 
and  current  strength  with  anodes  of  copper  and  silver 
(this  vol.,  807)  have  been  observed  in  the  electrolysis 
of  the  following  systems,  a  platinum  cathode  being 
used  throughout :  zinc  anode  with  sodium  hydroxide, 
sulphuric  acid ;  amalgamated  zinc  anode  with 
sulphuric  acid ;  cadmium  anode  with  sulphuric  acid, 
potassium  cyanide;  mercury  anode  with  potassium 
cyanide,  sodium  hydrosulphide,  nitric  acid;  mag¬ 
nesium  anode  with  sulphuric  acid;  tin  anode  with 
sulphuric  acid,  nitric  acid;  lead  anode  with  sodium 
hydroxide;  platinum  anode  with  silver  potassium 
cyanide,  alkaline  chromium  sulphate,  and  with 
ammoniacal  solutions  of  silver  nitrate,  cupric  chloride, 
cupric  sulphate,  and  cobalt  sulphate.  With  each 
attackable  anode  the  influence  of  concentration  of 
the  solution  and  current  density  was  examined  with 
reference  to  the  nature  of  the  periodicity.  The 
conditions  necessary  to  secure  periodic  effects  are  : 
(i)  a  film  must  form  over  the  anode;  (ii)  this  film 


must  be  soluble  in  the  electrolyte  when  the  current 
is  broken;  (iii)  the  current  density  must  bo  such 
that  the  film  has  approximately  equal  chances  of 
forming  or  dissolving.  These  conclusions  are  verified 
by  the  experiments  with  the  platinum  anode. 

N.  H.  Hartshorne. 

Apparatus  for  measuring  the  velocity  of  very 
rapid  chemical  reactions.  II.  H.  Hartridge 
and  F.  J.  W.  Boughton  (Proc.  Camb.  Phil.  Soc., 
1926,  23,  450 — 160). — A  continuation  of  previous 
work  (A.,  1925,  ii,  47).  With  modified  forms  of 
apparatus,  reaction  velocities  of  reactions  half  com¬ 
pleted  in  1/2000  sec.  and  from  1  sec.  to  3  min.  can 
be  measured,  and  an  apparatus  devised  for  use  with 
very  dilute  solutions  has  been  employed  for  observ¬ 
ations  on  M/ 6xl06  haemoglobin  solutions.  The 
measurement  of  reaction  velocity  with  small  quan¬ 
tities  of  fluid  has  been  achieved  by  simultaneously 
photographing  the  position  of  the  absorption  bands 
at  several  points  along  the  observation  tube.  Methods 
have  also  been  devised  for  studying  reactions  folio-wing 
one  another  in  rapid  succession,  for  the  detection  of 
short-lived  transient  compounds,  and  for  the  detec¬ 
tion  of  concentration  gradients  in  heterogeneous 
reactions.  A.  S.  Corbet. 

Velocity  of  gas-reactions.  J.  A.  Christiansen 
(Proc.  Camb.  Phil.  Soc.,  1926,  23,  438—449).— 
Theoretical  and  mathematical.  In  their  discussion 
on  the  theory  of  reaction  rate,  Lewis  and  Smith 
(A.,  1925,  ii,  799)  have  overlooked  some  important 
oints.  It  is  shown  that  the  heat  of  activation  is  the 
eat  required  to  bring  an  average  molecule  to  the 
average  “  state  of  activation,”  and  not  that  required 
to  raise  a  molecule  from  zero  internal  energy  to  the 
condition  of  activation,  as  stated  by  Levis  and  Smith. 
The  equation  deduced  by  the  latter  authors  con¬ 
necting  the  number  of  encounters  between  molecules 
and  the  quanta  of  light  necessary  for  activation  is 
criticised,  and  it  is  shown  that  the  radiation  theory 
cannot  be  upheld  without  additional  assumptions  to 
remove  certain  difficulties.  A.  S.  Corbet. 

Active  nitrogen.  E.  J.  B.  Willey  (Nature, 
1926,  118,  735). — Admission  of  various  gases  to  the 
afterglow  results  in  the  formation  of  definite  com¬ 
pounds  only  when  the  critical  increment  of  the  gas 
introduced  does  not  exceed  45,000 — 50,000  g.-cal ./ 
g.-mol.  Catalytic  decay  of  active  nitrogen  takes 
place  at  fine  metallic  filaments,  the  efficiencies  of  the 
metals  depending  on  the  stability  of  their  nitrides. 
Again,  the  energy  of  active  nitrogen  is  computed  at 
about  45,000  g.-cal. /g.-mol.  The  decay  of  the 
afterglow  is  probably  termolecular,  but  bimolecular 
with  respect  to  the  active  nitrogen.  The  origin  of 
the  line  2154  A.  is  discussed.  A.  A.  Eldridge. 

Explosion-wave  in  cyanogen  mixtures,  and 
specific  heats  of  nitrogen.  C.  Campbell  and 
H.  B.  Dixon  (Trans.  Faraday  Soc.,  1926,  22,  307 — 
313), — The  rates  of  propagation  of  the  explosion 
wave  in  mixtures  containing  equal  volumes  of 
cyanogen  and  oxygen  and  varying  amounts  of 
nitrogen  or  argon  have  been  determined.  The  gas 
was  contained  in  a  long  tube  of  19  mm.  internal 
diameter,  and  the  time  of  passage  of  the  wave  auto¬ 
matically  recorded.  The  rate  in  the  undiluted  mix- 
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ture  was  2700  metres  per  sec. ;  addition  of  nitrogen 
in  the  proportion  1-5:1  reduced  the  rate  to  2405 
metres  per  sec.,  addition  of  argon  (0-5 :  1)  to  2502 
metres  per  sec.  Further  dilution  with  either  gas 
gave  somewhat  discordant  results.  The  formulae  of 
Jouguet  and  of  Crussard  have  been  used  to  calculate 
the  mean  mol.  specific  heats  of  the  products  of  the 
explosion.  Combination  of  theso  with  the  values 
obtained  from  the  velocity  of  sound  in  nitrogen 
between  0°  and  1000°  gave  the  following  formula 
for  the  mol.  specific  heat  of  nitrogen  over  the  tem¬ 
perature  range  0 — 6000°:  Ct=4-89+0-083x  10'3<+ 
0-073  X  10~6<2.  A.  B.  Manning. 

Mechanism  of  the  substitution  reaction  of 
frans-dichlorodiethylenediaminecobaltic  chlor¬ 
ide  in  acpieous  solution.  K.  Matsuno  (Bull.  Chem. 
Soc.  Japan,  1926,  1,  133 — 139). — Since  the  reactions 
[CoCl(l)Cl(6)en2]Cl  — v  [CoCl(l)H20(6)  en2]Cl2  -> 
[CoH20(l)H20(2)en.2]Cl3  (cf.  A.,  1921,  ii,  644)  involve 
a  change  in  tho  valency  of  the  complex  cation,  their 
course  may  be  followed  by  the  increase  in  the  power 
of  the  solution  to  coagulate  an  arsenious  sulphide  sol. 
Using  the  equation  previously  deduced  (ibid.,  637), 
the  change  is  shown  to  consist  of  two  successive  uni- 
molecular  reactions  with  velocity  coefficients  at  25° 
of  0-011  and  0-0031,  respectively.  H.  E.  F.  Notton. 

Stability  of  benzenediazonium  chloride  solu¬ 
tions.  I.  Reaction  of  benzenediazonium 
chloride  with  water.  H.  A.  H.  Pray  (J.  Physical 
Chem.,  1926,  30,  1417—1426). — The  velocity  of 
decomposition  of  benzenediazonium  chloride  by 
water  in  the  presence  of  many  substances,  chiefly 
inorganic  chlorides,  has  been  studied  by  measuring 
the  volume  of  nitrogen  evolved.  At  40°,  with  water 
only,  the  reaction  appears  to  be  unimolecular  and  the 
value  obtained  for  the  temperature  coefficient  agrees 
well  Avith  that  found  by  Lamplough  (A.,  1909,  ii,  30). 
Of  the  substances  examined,  feAv  have  any  effect  on 
the  value  of  k,  but  sodium  phosphate,  succinate,  and 
citrate  give  increased  values  of  k  by  causing  “  coupling 
reactions  ”  to  take  place.  Ammonium  molybdate 
greatly  retards  the  velocity  of  decomposition,  pre¬ 
sumably  by  the  formation  of  a  benzenediazonium 
molybdate  Avhich  is  more  stable  than  the  chloride. 
Concentrated  solutions  of  calcium  and  magnesium 
chlorides,  used  to  increase  the  viscosity  of  the  reaction 
medium,  reduced  the  values  of  k,  but  viscosity  is  not 
the  only  factor  involved,  and  there  is,  apparently,  no 
quantitative  relationship  betAveen  viscosity  and 
velocity  of  decomposition.  Gelatin,  dextrin,  starch, 
agar,  and  egg- albumin  affect  neither  the  velocity  of 
the  reaction  nor  the  rate  at  Avhich  nitrogen  is  evolved 
(cf.  Findlay  and  Thomas,  A.,  1924,  ii,  539). 

L.  S.  Theobald. 

Combination  of  nitrogen  -with  lithium  and 
the  mechanism  of  this  reaction.  W.  Fean  ken- 
burger  (Z.  Elektrochem.,  1926,  32,  481— 491).— The 
rate  of  formation  of  lithium  nitride  from  lithium, 
purified  by  sublimation  in  a  vacuum,  and  nitrogen 
has  been  measured  by  observing  the  variation  of 
nitrogen  pressure  in  the  reaction  vessel.  This 
pressure  is  kept  Avithin  a  certain  range  by  adding 
nitrogen  to  the  A’essel  at  frequent  intervals.  At  a 
constant  temperature  Avithin  the  range  0 — 50°,  tho 


rate  of  formation  has  an  extremely  small  initial  value, 
but  increases  Avith  time  to  a  maximum  value,  from 
Avhich  it  falls  off  only  very  sloAvly.  From  the  form 
of  the  rate  of  formation-time  curve  and  from  micro¬ 
scopical  observations,  it  is  concluded  that,  in  the  pro¬ 
tective  film  of  lithium  nitride  Avhich  is  first  formed, 
crystalline  aggregates  of  this  substance  develop  from 
a  feAv  centres,  and,  as  the  com-ersion  of  lithium  into 
the  nitride  involves  a  notable  contraction,  these 
aggregates  are  porous  and  permit  access  of  nitrogen 
to  the  underlying  metal.  At  these  temperatures, 
diffusion  of  nitrogen  through  the  pores  of  the  lithium 
nitride  is  sloAver  than  the  chemical  reaction  betAveen 
lithium  and  nitrogen,  so  that  the  observed  rate  of 
formation  is  determined  by  this  rate  of  diffusion,  and 
reaches  a  maximum  Avhen  the  metal  surface  is  com¬ 
pletely  covered  by  a  porous  crust  of  the  crystalline 
nitride.  A  calculation  based  on  this  vieAV  gives  a 
value  for  tho  rate  of  formation  under  specified  con¬ 
ditions  Avhich  is  comparable  Avith  tho  observed  value. 

At  low  temperatures,  hoAvcver,  the  chemical 
reaction  becomes  sloAver  than  the  diffusion  process, 
and  hence  controls  the  rate  of  formation  of  the 
nitride,  the  temperature  coefficient  of  Avhich  thus 
becomes  relatively  large.  At  temperatures  between 
—55°  and  —30°,  the  velocity  coefficient,  k,  is  given 
by  k—CTh~<i,RT,  Avhere  the  mean  value  of  Q,  tho 
heat  of  activation,  is  16-4  g.-cal.  and  e~Q,!{T  should 
represent  the  fraction  of  the  total  number  of  impacts 
per  sec.,  GT 1,  of  nitrogen  molecules  on  the  lithium 
surface  Avhich  are  effective  in  causing  combination. 
Since  the  value  of  the  constant,  C,  obtained  from  the 
observed  values  of  k  is  about  2  X 107  times  the  value 
calculated  from  the  kinetic  theory,  it  is  concluded 
that  each  effective  impact  initiates  a  “  reaction 
chain,”  the  energy  corresponding  Avith  the  heat  of 
reaction  (6Li-f N2=2Li3N-)-74-6  g.-cal.)  serving  to 
increase  the  vibrational  energy  of  neighbouring 
lithium  atoms,  and  thus  rendering  effective  a  much 
larger  proportion  of  tho  impacts  betAveen  them  and 
nitrogen  molecules.  If  chemical  combination  be¬ 
tAveen  a  nitrogen  molecule  and  six  lithium  atoms 
occurred  Avhen  each  of  these  particles  possessed  one 
quantum  of  vibrational  energy,  the  heat  of  activation 
Avould  be  16-2  g.-cal.  (observed,  16-4  g.-cal.).  The 
breaking  of  the  reaction  chain  after  about  2  X 107  mols. 
of  nitride  have  been  formed  is  due  to  the  contraction 
of  the  lithium  lattico  Avhen  nitrogen  is  introduced, 
causing  crystals  of  about  this  size  to  separate  from 
the  underlying  metal.  X-Ray  examination  of  the 
nitride  crust  confirms  this  vieAV. 

The  above  conclusions  are  discussed  Avith  reference 
to  tho  mechanism  of  the  reaction  betAveen  lithium 
and  oxygen  and  to  that  of  the  catalytic  formation  of 
ammonia.  H.  J.  T.  Ellingham. 

Corrosion  and  rusting  of  steel  and  iron.  R. 
Girard. — See  B.,  1926,  881. 

Rate  of  carbon  elimination  in  the  Martin 
[open-hearth  steel]  furnace.  E.  de  Loisy. — See 
B.,  1926,  880. 

Reaction  mechanism  of  the  catalytic  oxid¬ 
ation  of  ammonia.  S.  Uchida  (J.  Physical  Chem., 
1926,  30,  1297 — 1305). — The  yield  of  nitric  oxide 
given  by  varying  times  of  contact  of  reaction  mixture 
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■with  platinum  gauze  and  the  mixed  oxides  of  bismuth 
and  iron  as  separate  catalysts  has  been  found.  With 
these  catalysts  the  whole  reaction  is  considered  to  be 
the  result  of  the  following  consecutive  reactions : 
(1)  4NH3+5O2=4N0+6H2O  and  (2)  2N0=02+N2> 
which  mechanism  explains  the  maximum  which 
occurs  in  the  curve,  yield  of  nitric  oxide/time  of 
contact.  The  maximum  yield  of  nitric  oxide  is 
■dependent  on  the  ratio  of  the  velocity  coefficients 
hl  and  k2  of  the  abovo  reactions,  which  are  assumed 
to  be  unimoleeular.  Reaction  (1)  is  very  rapid  and 

is  180  times  as  large  as  k2.  The  platinum  of  the 
catalyst  evaporates  slowly  even  at  580°  (cf.  Landis, 
Trans.  Arner.  Eleetrochem.  Soc.,  1919,  35,  483),  and 
the  loss  is  not  due  to  scaling  of  the  activated  surface. 

L.  S.  Theobald. 

Oxidising  action  of  iodic  acid  and  its  restric¬ 
tion.  F.  G.  Fischer  and  C.  Wagner  (Ber.,  1926, 
59,  [jB],  2384 — 2388;  cf.  Toda,  this  vol.,  806; 
Wieland  and  Fischer,  ibid.,  806). — The  initial  velocity  of 
reaction  of  iodic  and  oxalic  acids  is  little  reproducible, 
since  the  change  depends  on  the  presence  of  iodine 
(of.  Lemoine,  A.,  1921,  ii,  100,  500,  540) ;  addition  of 
iodine  increases  the  initial  velocity.  Ferric  salts  do 
not  exert  a  restrictive  action,  whereas  ferrous  salts 
exert  this  effect  to  an  extent  corresponding  with  the 
liberated  iodine.  Hydrocyanic  acid  in  0  001 M- 
solution  is  almost  completely  inhibitive,  and  this 
effect  is  not  counteracted  by  ferric  salts.  If,  how¬ 
ever,  the  hydrocyanic  acid  is  treated  with  an  equiv¬ 
alent  quantity  of  iodine,  reaction  again  proceeds 
normally.  The  inhibitive  effect  of  hydrocyanic  acid 
is  therefore  attributable  to  the  conversion  of  iodine 
into  cyanogen  iodide.  The  same  result  follows  the 
addition  of  molecular  silver  or  silver  nitrate.  The 
uncatalysed  reaction  depends  on  the  hydrolysis  of 
iodine  to  hypoiodous  acid  (which  oxidises  the  oxalic 
acid)  and  hydriodic  acid  (which  reduces  the  iodic 
acid).  Iron  plays  no  part  in  the  change. 

H.  Wren. 

Autoxidation  and  antioxygenic  action.  Cata¬ 
lytic  action  of  hydrocyanic  acid  and  various 
cyanogen  compounds.  C.  Moureh,  C.  Dufraisse, 
and  M.  Badoche  (Compt.  rend.,  1926,  183,  685 — 
689;  cf.  this  vol.,  1031). — Hydrocyanic  acid  has 
definite  antioxygenic  action  towards  substances  from 
which  all  traces  of  iron  have  been  carefully  excluded. 
Its  anticatalytic  action  cannot  therefore  be  due  to 
its  action  in  removing  the  positive  catalytic  effects 
of  iron.  The  complex  cyanides  such  as  the  ferro- 
cyanides  and  Prussian-blue  have,  moreover,  their 
own  catalytic  effects,  which  may  be  either  anti-  or 
pro-oxygenic.  Free  hydrocyanic  acid  has  a  definite 
pro-oxygenic  action  in  some  eases.  With  styrene  in 
particular,  after  a  short  period  of  inactivity  the 
positive  catalysis  is  very  pronounced. 

G.  M.  Bennett. 

Relationship  of  the  catalytic  and  peroxydatic 
action  of  iron  to  its  mode  of  combination.  R. 
Kuhn  and  L.  Braun  (Bcr.,  1926,  59,  [B],  2370— 
2384). — Oxydase  action  with  hydriodic  acid  as 
acceptor  could  not  be  observed  with  oxyhaamoglobin 
and  a  series  of  well-defined  transformation  and 
degradation  products  of  blood  pigment.  Maximum 


acceleration  of  the  separation  of  iodine  from  hydrogen 
peroxide  and  potassium  iodide  by  oxyhsemoglobin 
from  horse  blood  is  observed  at  5*0 — 5-5 ;  at  the 

isoelectric  point,  pa  6-8,  only  50%  of  the  maximal 
action  is  unfolded.  The  action  of  oxyhsemoglobin  is 
peroxydatic,  but  not  catalytic  towards  hydrogen 
peroxide.  With  heemin,  the  peroxydatic  action,  with 
respect  to  the  same  amount  of  iron,  is  reduced  without 
considerable  displacement  of  the  curve.  In  this 
compound,  however,  the  catalytic  activity  of  iron 
is  evident,  and  is  characterised  by  slight  dependence 
on  hydrogen-ion  concentration  and  very  small  tem¬ 
perature  coefficient  even  in  comparison  with  the  truo 
catalases.  It  is  little  influenced  by  hydrocyanic  acid 
unless  present  in  very  great  excess.  The  action  of 
hoemin  towards  hydrogen  peroxide  is  the  result  of 
catalase  activity,  catalytic  decomposition  of  hydrogen 
peroxide  by  the  iodine  ion,  non-catalytic  separation 
of  iodine  from  hydrogen  peroxide  and  iodide,  and  the 
peroxydase  action.  In  contrast  to  the  first  action, 
the  second  change  is  remarkably  dependent  on  the 
hydrogen-ion  concentration.  Similarly,  tho  third 
action  is  strongly  influenced  by  tho  acidity  of  the 
solution,  whereas  the  fourth  change  is  independent  of 
this  factor  within  wide  limits.  Mesohsemin  does  not 
accelerate  the  action  of  hydrogen  peroxide  on 
hydriodic  acid,  but  the  poroxydatic  action  in  com¬ 
parison  with  that  of  hoemin  is  merely  markedly 
displaced  with  respect  to  the  hydrogen-ion  concentra¬ 
tion.  Esterification  of  the  carboxy-groups  of  hoemin 
has  more  effect  than  the  saturation  of  the  double 
linking.  In  monomethylchlorohoemin,  tho  catalytic 
and  peroxydatic  properties  aro  almost  extinguished, 
as  also  in  hsemato-  and  meso-porphyrin.  The  presence 
of  iron  appears  a  necessary  although  not  completely 
sufficient  condition  of  peroxydatic  and  catalytic 
activity.  The  iron  must,  however,  bo  in  complex 
union,  since  mixtures  of  the  porphyrins  with  ferrous 
and  ferric  salts  are  completely  inactive.  Tho  iron 
in  tri-2  :  2'-dipyridylferrous  bromide  is  inactive  to¬ 
wards  hacmin  within  the  limits  investigated.  Sodium 
ferropentacyanide  has  no  catalytic  activity ;  per¬ 
oxydatic  properties  are  observed  with  benzidine  or 
p-phenylcnediamine  as  acceptor,  but  the  acceleration 
of  the  action  between  hydrogen  peroxide  and  hydriodic 
acid  at  0°  and  pn  6-8  is  immeasurably  small,  as  is  also 
the  case  with  sodium  nitroprusside.  Tho  complex 
compound  from  ferrous  salts  and  barbituric  acid  or 
isonitrosodimethyldihydroresorcinol  (cf.  Haas,  J.C.S., 
1907,  91,  1433)  does  not  decompose  hydrogen  per¬ 
oxide  eatalytically,  and  appears  to  bo  inactive  with 
hydriodic  acid  as  acceptor.  Iron,  as  ferrous  salt, 
does  not  appreciably  accelerate  the  reaction  between 
hydrogen  peroxide  and  hydriodic  acid  even  when 
present  in  relatively  great  concentration.  In  the 
first  moments  of  the  change,  a  definite  amount  of  the 
halogen  is  liberated,  but  the  difference  between  this 
amount  and  that  of  a  blank  experiment  does  not 
thereafter  increase.  Iron  behaves  as  a  stoicheio- 
metric  partner  in  the  change,  not  as  catalyst.  H 
hydriodic  acid  is  replaced  by  other  oxygen  acceptors 
such  as  benzidine  or  p-phenylenediamine,  great 
acceleration  of  tho  formation  of  dye  is  observed. 
Ferrous  and  ferric  salts  eatalytically  decompose 
hydrogen  peroxide,  but  to  an  extent  less  than  that  of 
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an  equal  amount  of  iron  in  hannin.  The  catalytic 
oxidation  of  hydriodic  acid  in  the  presence  of  haemin 
or,  more  particularly,  of  the  true  peroxydases  does 
not  appear  explicable  by  the  dehydrogenation 
theory.  H.  Wren. 

Structure  of  catalytically  active  copper.  F.  H. 
Constable. — See  this  vol.,  1195. 

Stability  of  copper  catalysts  produced  by 
thermal  decomposition.  F.  H.  Constable  {Proc. 
Camb.  Phil.  Soc.,  1926,  23,  432 — 437). — The  view  that 
catalytic  activity  is  due  to  frozen  groups  of  atoms  -with 
strong  specific  external  fields  (this  vol.,  250)  is  further 
tested.  Copper  salts  of  monobasic  fatty  acids  were 
heated  in  a  current  of  alcohol  vapour,  and  the  birth 
and  magnitude  of  the  activity  of  the  copper  surfaco 
produced  were  measured  by  the  rate  of  evolution 
of  hydrogen.  Catalysis  commenced  when  metallic 
copper  became  visible  and  the  activity  attained  per¬ 
sisted  for  hours.  Heating  and  cooling  measurements 
confirmed  this  stability.  Subsequent  oxidation  and 
reduction  produced  only  a  slight  increase  in  the 
activity  of  the  copper. 

Below  280°,  the  behaviour  of  the  catalysts  was  very 
similar,  and  it  is  suggested  that  the  active  structure 
is  formed  by  the  sudden  liberation  of  copper  atoms 
and  that  the  mixed  crystallisation  and  freezing  in 
the  amorphous  state  of  such  atoms  is  the  factor 
deciding  the  nature  of  the  final  surface,  the  original 
spacing  of  the  copper  atoms  in  the  compound  having 
only  a  secondary  influence.  A.  S.  Corbet. 

Catalytic  action  of  Japanese  acid  earth.  III. 
Action  on  primary  aliphatic  alcohols.  H.  Inoue 
(Bull.  Chem.  Soc.  Japan,  1926,  1,  197 — 202). — 
Japanese  acid  earth  at  150 — 500°  acts  like  alumina 
as  a  dehydrating  catalyst,  dibutyl  ether  and  diiso¬ 
butylene  being  formed  from  isobutyl  alcohol,  and 
amylenes,  diamylenes,  and  diamyl  ethers  from  iso¬ 
amyl  alcohol.  In  addition,  some  .oxidation  to 
aldehyde  occurs  with  methyl  and  ethyl  alcohols,  the 
latter  also  yielding  ethyl  acetate. 

B.  W.  Anderson. 

Catalysts  from  plasmophile  materials.  H. 
Haehn  (Z.  angew.  Chem.,  1926,  39,  1148 — 1151). — A 
discussion  of  the  recent  results  of  the  author  and 
others  on  the  hydrolysis  of  soluble  starch  by  the 
system  neutral  salts-amino-acids-peptone,  and  of  the 
reproduction  of  the  Schardinger  reaction  with  the 
system  glycine-primary  and  secondary  potassium 
phosphates  (cf.  A.,  1925,  i,  858).  S.  I.  Levy. 

Preparation  of  sulphuryl  chloride.  T.  H, 
Durrans. — See  B.,  1926,  914. 

Protection  of  aluminium  and  its  alloys  against 
corrosion  by  anodic  oxidation.  G.  D.  Bengotjgh 
and  H.  Sutton. — See  B.,  1926,  882. 

Results  of  modern  photochemical  research. 
B.  K.  Mukerji  and  N.  R.  Dhar  (Z.  Elektrochem., 
1926,  32,  501 — 511). — A  review  of  some  recent  work. 

Dissociation  of  heteropolar  molecules  by 
absorption  of  light.  V.  Kondratjev  (Z.  Physik, 
1926,  39,  191 — 194). — Terenin’s  work  (this  vol.,  776) 
is  confirmed  and  extended.  The  vapour  of  sodium 
iodide,  even  at  very  low  pressure,  gives  the  Zbline 
when  illuminated  -with  light  of  wave-length  shorter 


than  2500  A.,  but  this  excitation  is  not  due  to  col¬ 
lisions,  as  supposed  by  Terenin.  If  this  were  so, 
the  excited  light  should  increase  as  the  square  of  the 
pressure  (both  the  light  absorbed  and  also  the  number 
of  collisions  would  increase  with  increasing  pressure) ; 
the  experiment  proved  that  the  increase  was  pro¬ 
portional  to  the  pressure  and  not  to  its  second  power, 
hence  the  effect  is  not  due  to  collisions,  but  is  the 
primary  result  of  the  absorption  of  light,  producing 
an  excited  sodium  atom  and  an  iodine  atom.  For 
caesium  iodide,  a  similar  result  was  obtained,  but  the 
first  member  of  the  principal  series  lies  in  the  infra-red 
and  the  second  member  4555  was  observed.  The 
dissociation  of  caesium  iodide  requires  energy  repre¬ 
sented  by  3-82  volts;  the  energy  required  to  excite 
the  above  line  is  2-71  volts;  the  sum  6-53  is  less  than 
that  of  the  aluminium  lines  1854  and  1862  A.,  which 
produced  the  effect,  but  greater  than  that  of  the 
nickel  lines  about  2300  A.,  which  were  ineffective. 
The  energy  relations  thus  support  the  explanation 
given.  E.  B.  Ludlam. 

[Cupric-ammine  compounds.]  W.  Lange 
(Ber.,  1926,  59,  [JJ],  2432;  cf.  this  vol.,  1112).— A 
correction.  H.  Wren. 

Displacement  of  metals  [from  solutions  of 
their  salts].  J.  Barlot  (Ann.  Chim.,  1926,  [x], 
6,  87 — 181). — The  above  process  has  been  examined 
by  placing  a  sheet  of  filter-paper  moistened  with  the 
solution  under  investigation  on  the  upper  surfaco  of 
a  glass  plate,  and  a  fragment  of  a  suitable  metal 
on  the  paper.  Under  these  conditions,  a  metallic 
deposit  is  normally  formed  between  the  glass  and  the 
paper.  It  is  suggested  that  the  occurrence  of  such 
reactions  depends  on  a  difference  in  the  affinities  of 
the  metals  concerned  for  their  electrons  rather  than 
on  a  difference  in  solution  tensions.  Thus  the  ten¬ 
dency  of  the  electrons  of  zinc  to  escape  is  greater 
than  that  of  the  electrons  of  copper,  so  that  when 
zinc  is  brought  into  contact  with  a  solution  of  a 
copper  salt  it  forms  ions  by  loss  of  electrons,  and  the 
latter  neutralise  the  charges  on  the  ions  of  the  coppo, , 
which  is  therefore  deposited.  Experimental  evidence 
in  favour  of  this  hypothesis  is  adduced,  and  its 
application  to  rhythmic  reactions  discussed,  these 
being  considered  to  depend  on  differences  in  the  rate 
of  diffusion  of  the  ions  involved.  It  appears  that  the 
crystalline  form  of  tin  displaced  from  solution  by 
zinc  is  influenced  by  the  experimental  conditions, 
two  modifications  being  possible.  R.  Cuthill. 

Action  of  mixtures  of  oxygen  and  nitrogen 
on  a  few  elements.  C.  Montemartini  and  L. 
Losana  (Notiz.  chim.-ind.,  1926,  1,  237 — 240). — 
Elements  were  heated  in  mixtures  of  oxygen  and 
nitrogen,  dry,  or  saturated  with  water  vapour  at  26°. 
At  800°,  the  percentage  of  magnesium  oxide  present 
in  the  oxide-nitride  mixture  increases  with  the 
increase  in  the  percentage  of  oxygen,  and  tends  also 
to  increase  with  the  velocity  of  the  current  of  gas. 
With  a  mixture  containing  more  than  75 — S0%  of 
oxygen,  no  nitride  is  formed.  In  the  gas  containing 
water  vapour  the  proportion  of  oxide  formed  was 
greater,  owing  to  decomposition  of  the  nitride,  which, 
however,  like  calcium  and  aluminium  nitrides,  is 
stable  at  800°  in  dry  nitrogen.  No  nitride  was  formed 
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when  the  mixture  contained  more  than  70%  of 
oxygen.  With  dry  and  wet  gas,  respectively,  con¬ 
taining  5%  of  oxygen,  15-12%  or  12-20%  of  alu¬ 
minium  forms  nitride  at  800° ;  none  is  formed  if  the 
nitrogen  concentration  is  below  50%.  Below  45% 
of  nitrogen,  calcium  at  800°  forms  only  oxide ;  in 
99%  dry  nitrogen,  51-5%  of  the  calcium  forms 
nitride,  compared  ■with  45-6%  in  wet  nitrogen.  At 
1050°,  titanium  (94-86%  pure)  formed  no  nitride  in 
dry  mixtures  containing  less  than  70%  of  nitrogen, 
but  98-2%  of  the  titanium  formed  the  nitride  Ti2N2 
in  a  dry  mixture  containing  99-4%  of  nitrogen.  At 
1050°,  boron  (96-75%  pure)  formed  no  nitride  in  dry 
mixtures  containing  less  than  70%  of  nitrogen,  but 
95-2%  of  it  so  reacted  in  a  dry  mixture  containing 
99-4%  of  nitrogen.  Chemical  Abstracts, 

Calcium  sulphate.  I.  Action  of  water.  L. 
Chassevent  (Ann.  Chim.,  1926,  [x],  6,  244 — 294). — 
The  concentration  of  the  solution  obtained  by  shaking 
calcium  sulphate  completely  dehydrated  at  140 — 
150°  with  water  at,  say,  30°  has  been  shown  by 
conductivity  measurements  to  rise  rapidly  at  first 
to  a  maximum,  at  which  it  remains  for  some  time, 
then  crystallisation  sets  in,  and  the  concentration 
slowly  falls  to  a  value  corresponding  with  the  solu¬ 
bility  of  gypsum.  Using  the  hemihydrate  prepared 
at  145°  instead  of  the  anhydrous  sulphate,  very  nearly 
the  same  maximum  is  reached,  but  the  concentration 
begins  to  fall  again  immediately.  These  facts  are 
considered  to  indicate  that  in  contact  with  water 
anhydrous  calcium  sulphate  is  transformed  into  the 
hemihydrate,  wliich  then  dissolves  to  saturation,  the 
resulting  solution  being  capable  of  existence  for  a 
short  time  before  gypsum  commences  to  crystallise 
out.  The  hemihydrate  as  normally  prepared  appar¬ 
ently  contains  nuclei  of  the  dihydrate  already,  so 
that  crystallisation  commences  before  the  solution 
becomes  saturated  with  respect  to  the  hemihydrate. 
This  view  is  supported  by  measurements  of  the  heat 
effects  during  the  process.  It  has  thus  been  possible 
to  determine  the  solubility  of  the  hemihydrate 
between  0°  and  97°.  When  calcium  sulphate  is 
dehydrated  below  300°  it  behaves  in  the  same  way  as 
that  prepared  at  150°.  At  300 — 313°,  however,  some 
change  appears  to  occur  in  calcium  sulphate,  the  rate 
of  formation  of  the  solid  hemihydrate  from  the 
anhydrous  salt  prepared  at  higher  temperatures  being 
very  slow,  and  becoming  still  slower  as  the  tem¬ 
perature  of  dehydration  is  further  increased.  In  all 
cases,  crystallisation  now  commences  before  a  satur¬ 
ated  solution  of  the  hemihydrate  can  be  formed. 
Nevertheless,  so  long  as  solutions  supersaturated  with 
respect  to  gypsum  are  formed,  the  mass  should  set 
sooner  or  later,  provided  that  the  water  is  kept  in 
contact  with  the  solid.  If,  however,  the  temperature 
of  dehydration  is  above  about  600°,  the  rate  of 
crystallisation,  which  depends  on  the  rate  of  formation 
of  solid  hemihydrate,  is  so  slow  that  the  water  has, 
under  ordinary  conditions,  either  evaporated  or 
settled  out  before  the  mass  has  set  completely. 
With  sulphate  prepared  by  dehydration  of  gypsum 
above  about  300°,  the  rate  of  rehydration  is  influenced 
to  some  extent  by  the  physical  state  of  the  gypsum 
used  (cf.  Farnsworth,  B.,  1925,  804).  R.  Cuthill. 
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Dehydration  of  gypsum.  D.  Balarev  (Z. 
anorg.  Chem.,  1926,  156,  258 — 260;  cf.  A.,  1924,  ii, 
758). — The  experiments  of  Linck  and  Jung  on  the 
process  of  dehydration  of  gypsum  are  discussed  and 
compared  with  those  of  the  author,  who  concludes 
that  Linck  and  Jung’s  results  do  not  confirm  the 
zeolitic  nature  of  the  hemihydrate.  The  author’s 
experiments  show  that  the  hemihydrate  passes 
suddenly,  not  in  a  zeolitic  manner,  into  soluble 
anhydrite  when  heated,  the  change  taking  place  at 
97 —2°  with  a  water  vapour  pressure  of  23  mm. 

M.  Carlton. 

Boron  hydrides.  VIII.  B2HG  and  B5Hn. 
B2H5I.  IX.  BjNjHj..  X.  B2Hr,I.  Synthesis  of 

B4H10.  A.  Stock  and  E.  Pohland  (Ber.,  1926, 59,  \E\, 
2210—2215,  2215—2223,  2223—2226;  cf.  A.,  1924,  ii, 
405). — VIII.  Diborane,  after  repeated  fractionation  to 
remove  monosilane,  has  d-112  0-447  (liquid),  d-183  0-577 
(solid).  Diborane  is  very  slowly  decomposed  when 
exposed  to  light  at  the  atmospheric  temperature, 
yielding  the  pentaboron  hydride,  B5Hn,  b.  p.  0°/ 
57  mm.,  m.  p.  —129-1°  to  -128-3°  for  different 
fractions.  The  latter  substance  is  converted  by  an 
excess  of  gaseous  ammonia  at  the  atmospheric  tem¬ 
perature  into  hydrogen  and  a  compound,  B5H9(NH3)4, 
closely  resembling  tho  ammine  obtained  directly 
from  the  hydride  B5H9  and,  like  it,  converted  by 
hydrogen  chloride  into  hydrogen  and  the  cornpound 
B5H5C14(NH3)4.  When  heated,  tho  ammine  affords 
the  compound  B3N3H6.  In  addition  to  the  hydrides 
B5H41  and  B10H14,  tho  compound  B4H10  is  also 
formed  when  diborane  is  preserved.  In  contrast  with 
the  higher  hydrides,  diborane  is  not  affected  by  air 
or  oxygen  at  the  atmospheric  temperature.  Excess 
of  water  causes  hydrolysis  to  boric  acid  and  hydrogen ; 
partly  oxidised  hydrides  are  not  obtained  when  water 
in  deficiency  is  employed.  Alkali  metals  react  only 
superficially  with  diborane,  whereas  the  liquid 
amalgams  give  compounds  analogous  to  those 
described  by  Krause  (A.,  1924,  i,  436;  this  vol.,  628). 
Diborane  and  ammonia  give  the  additive  compound, 
B2IL(NH3)2,  which  in  alkaline  solution  behaves  like 
an  alkaline  solution  of  diborane,  thus  showing  that 
the  hydride  has  not  suffered  pronounced  change; 
when  heated  in  a  sealed  tube,  the  ammine  gives  the 
compound  B3N3HG.  The  main  reaction  between  the 
diammine  and  hydrogen  chloride  follows  the  course  : 
B2H6(NH3)2  -f  2HC1 = B2H4C12(NH3)2  -(-  2H2 . 

IX.  The  action  of  ammonia  on  diborane  at  about 
200°  leads  to  the  replacement  of  the  hydrogen  atoms 
by  amino-  or  imino-groups,  so  that  when  excess  of 
ammonia  is  used,  the  ultimate  product  is  boroimide, 
B2(NH)3.  If  the  ammine,  B2H6(NH3)2,  is  similarly 
heated,  an  analogous  action  occurs,  but  the  amount 
of  ammonia  available  is  insufficient  for  complete 
replacement  of  the  hydrogen  atoms,  and  tho  main 
and  only  volatile  product  is  the  compound  B3N3Hf> 
mixed  with  non-volatile  condensed  substances  of 
composition  between  (BNH2)-  and  (BNH%  The 
compound  B3N3H6  has  b.  p.  0°/84-8  mm.,  m.  p. 
—58-0°,  d"05 1-00  (solid),  d~bl  —0-898  (liquid),  d°  0-824 
(liquid).  It  is  also  prepared  from  the  ammines 
derived  from  the  hydride  B5Hn.  The  compound 
B3N3H6  is  distinguished  by  unusual  stability.  At  a 
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high  temperature,  it  decomposes  into  the  compound 
(BNH)j  and  hydrogen.  It  is  indiSerent  to  oxygen. 
In  cold  water,  it  dissolves  to  an  initially  neutral 
solution,  which  gradually  becomes  alkaline;  warm 
water  causes  quantitative  hydrolysis  to  boric  acid, 
ammonia,  and  hydrogen.  Ice-cold  water  yields  the 
hydrate,  B3N3H6(H20)3,  converted  by  anhydrous 
hydrogen  chloride  into  the  compound  B3N3H3C13(H20)3 
and  hydrogen.  The  substance  B3N3H6  and  hydrogen 
chloride  slowly  yield  tho  non-volatile  compound 
B3N3H8(HC1)3.  Ammonia  is  absorbed  by  tho  com¬ 
pound  B3N3H6,  but  the  reaction  appears  complex. 
The  behaviour  of  tho  compound  is  best  expressed  by 

the  constitution 

X.  Tho  action  of  iodino  on  diborane  affords  mainly 
boron  tri-iodide  and  oily  products.  Diborane  is 
readily  converted  by  hydrogen  iodide  in  the  absence 
of  a  catalyst  at  50°  into  the  unstable  iodo-derivative, 
BjHjI,  m.  p.  —110°,  b.  p.  0°/78  mm.,  d-112  2-0  (solid), 
d“i°8  ps  (liquid).  Even  at  low  temperatures,  it 
decomposes  moderately  rapidly  into  diborane  and 
boron  tri-iodide.  It  is  rapidly  and  quantitatively 
hydrolysed  by  water  to  boric  acid,  hydrogen  iodide, 
and  hydrogen.  It  is  converted  by  sodium  amalgam 
at  —35°  into  the  hydride  B4H10,  for  which  the  con¬ 
stitution  BH3-BH2-BH2-BH3  is  rendered  probable  if 
tho  “  ethane  ”  structure  for  diborane  be  accepted. 

Boron  tri-iodide  has  m.  p.  48-1°.  H.  Wren, 

Boron  hydrides.  XI.  Constitutional  for¬ 
mulae  of  boron  hydrides.  A.  Stock  (Ber.,  1926, 
59,  [B],  2226 — 2229). — X-Ray  analysis  (Mark  and 
Pohland,  this  vol.,  227)  and  observation  of  tho  ultra- 
red  absorption  spectrum  (Laski,  unpublished  work) 
show  that  diborane  is  more  closely  related  than 
disilane  to  ethane.  There  is  therefore  no  reason  to 
doubt  the  constitution  BH3-BH3  for  the  simplest 
boron  hydride.  The  structure  BH3-BH2-BH2-BH3 
follows  for  C4H10.  The  boron  atom  is  not  invariably 
quadrivalent,  and  the  following  constitutions  are 
suggested  on  the  basis  of  its  ter-  and  quadri- 
valency:  B5H9=BHy[BH]3-BH3 ;  B5Hn= 

BH3-BH2-BH-BH,-BH3 ;  B6H10=BH3-[BH]4*BH3 ; 

A  modified  nomenclature  for  the  boron  hydrides  is 
suggested  (cf.  A.,  1916,  ii,  319),  according  to  which 
the  term  borane  is  restricted  to  the  “  limit  hydrides  ” 
containing  tervalent  boron,  e.g.,  B2H4=diborane, 
B3H5=triborane,  B10Bi12=decaborane.  The  hydrides 
richer  in  hydrogen  (the  only  hydrides  already  iso¬ 
lated)  are  termed  “  hydroboranes,”  thus  B2H6, 
dihydrodiborane ;  B5Hg,  dihydropentaborane ;  BSH11, 
tetrahydropentaborane.  H.  Wren. 

Combination  of  light  metals  and  their  carbides 
with  nitrogen  and  sulphur  in  molten  potassium 
thiocyanate.  E.  Biesalski  and  H.  van  Eck  (Z, 
anorg.  Chem.,  1926,  156,  226 — 236). — When  alu¬ 
minium  is  heated  with  potassium  thiocyanate,  the 
nitride  and  sulphide  are  formed.  The  maximum 
proportion  of  nitride,  63-6%,  is  obtained  when  equal 
molecular  amounts  are  heated  at  600°;  with  an 
excess  of  potassium  thiocyanate  or  at  a  higher  tem¬ 
perature,  more  sulphide  is  obtained.  With  calcium, 
the  maximum  of  25%  of  nitride  is  obtained  by  heating 


equal  molecular  amounts  at  450 — 500° ;  no  formation 
of  calcium  cyanamide  was  observed.  Only  3%  of 
magnesium  nitride  and  97%  of  sulphide  were  obtained. 
The  reaction  with  aluminium  may  be  represented 
4A1+5ICCNS=2AIN+A]2S3+2IC2S+KCN+4C+N2. 
When  the  light  metal  carbides  are  heated  with 
potassium  thiocyanate,  complete  reaction  is  not 
obtained.  With  magnesium  and  calcium  carbides, 
comparatively  little  nitride  is  formed.  With  alu¬ 
minium  carbide,  the  removal  of  sulphur  from  tho 
thiocyanate  and  the  formation  of  sulphide  is  probably 
tho  first  action,  even  when  large  amounts  of  nitride 
are  obtained.  A.  Geake. 

Compounds  of  gadolinium.  P.  B.  Sarkar 
(Bull.  Soc.  chim.,  1926,  [iv],  39,  1390— 1396).— The 
following  salts  of  gadolinium  have  been  prepared : 
formate,  Gd(C02H)3;  tartrates,  GdH(C4H406)2,2H20 
and  Gd2(C4H4O0)3,5H2O ;  citrates,  Gd(C6EL07),4  and 
5H20;  acetylaceionaie,  Gd(C5H702)3,3H20,  m.  p. 
143-5 — 145°;  basic  nitrate,  3Gd2O3,4N2O5,20H2O ; 
bromate,  Gd(Br03)3,9H20,  m.  p.  80°;  thiocyanate, 
Gd(SCN)3,7H20 ;  phosphate,  GdP04,5-5H20 ;  iodate, 
Gd(I03)3,5-5H20 ;  perchlorate,  Gd(C104)3,8H20 ;  per¬ 
iodate,  GdI06,4H20  ;ferrocyanide,  KGdFe(CN)c,5H20 ; 
ferricyanide,  GdFe(CN)8,4-5H20 ;  sulphites, 
Gd,(S03)3,ll  and  12H20;  and  the  double  salts, 
Gd(SCN)3,3Hg(CN)0,12EUO ;  KGd(C204)24H20 ; 

K2C03,Gd>(C03)3,12H20 Na2C0,,Gd2(C03)3,13tP0 ; 
(NH4)2C03,Gd2(C03)3,4H20;  K2Cr04,Gd2(Cr04)3)7H20; 
and  SKaCrO^Gcl^CrOJ^lOI^O.  The  nitrates, 
Gd(N03)3,5  and  6H20  have  m.  p.  92°  and  91°, 
respectively.  A  ditliionate  and  thiosulphate  were  too 
unstable  to  permit  of  analysis.  A.  S.  Corbet. 

Constitution  of  the  so-called  pervanadic  acid. 
J.  Meyer  and  A.  Pawletta  (Z.  angew.  Chem.,  1926, 
39,  1284 — 1286). — Examination  of  the  colour  changes 
obtained  on  addition  of  varying  proportions  of 
hydrogen  peroxide  to  solutions  containing  vanadium 
pentoxide  and  varying  concentrations  of  sulphuric 
acid  indicates  that  an  equilibrium  [V02]2(S€)4)3-f- 

11,0,  reddish-brown 

6H20  ~  2V02(0H)3-f  3H2S04is  attained.  In  agree- 

H,SO,  bright  yellow 

ment  with  this  interpretation,  it  is  found  that  the 
vanadium  radical  travels  to  the  cathode  on  elec¬ 
trolysis.  S.  I.  Levy. 

Pyrosulphuryl  chloride.  II.  V.  Grignard  and 
P.  Muret  (Compt.  rend.,  1926,  183,  713—716;  cf. 
this  vol.,  1113). — Sulphuryl  chloride  is  hydrolysed 
quickly  by  the  action  of  a  large  excess  of  water,  and 
conductivity  measurements  indicate  the  equation 
S, O 5C12 + 3H20 = 2 H2S 04 + 2  HC1 .  The  action  is  slow 
at  firEt  until  the  chloride  has  dissolved,  but  is  increased 
by  the  presence  of  impurities  produced  during  the 
preparation.  With  less  water,  two  reactions  occur, 
S205C12+H20=2HC10+2S02,  and  S02+2HC10= 
H2S04-|-C12.  In  the  presence  of  1 — 3  mols.  of  water 
per  mol.  of  chloride,  the  solution  has  oxidising 
properties.  Measurements  of  the  diamagnetism  and 
molecular  refraction  of  pyrosulphuryl  chloride  and  of 
its  related  compounds  have  proved  the  existence  of  a 
sexa valent  sulphur  in  sulphuric  acid,  and  by  a  process 
of  elimination  the  following  formula  is  suggested  : 
S(:0)(OC1)-OS(:0)(OC1).  This  accounts  for  the  above 
chemical  and  physical  properties.  J.  Grant. 
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Thionyl  bromide  and  Besson’s  supposed 
thionyl  cblorobromide.  H.  A.  Mayes  and  J.  R. 
Partington  (J.C.S.,  1926,  2594 — 2605). — Thionyl 
bromide,  best  prepared  by  the  prolonged  action  of 
hydrogen  bromide  on  thionyl  chloride,  has  b.  p. 
45°/22  mm.  and  138°/773  mm.  (decomp.),  f.  p.  —52°, 
d J8  2-697.  The  mol.  wt.  (234 — 246),  surface  tension 
(43-71  dynes/cm.  at  17°),  and  the  Trouton  coefficient 
(25-2)  indicate  association  in  the  liquid.  It  decom¬ 
poses  slowly  at  the  ordinary  temperature,  and  rapidly 
at  100°  :  4S0Br2=2S02+S2Br2+3Br2.  It  is  readily 
hydrolysed  by  water.  With  organic  acids,  it  forms 
the  acid  bromides.  No  compound  intermediate 
between  thionyl  chloride  and  thionyl  bromide  could 
bo  obtained  from  the  product  of  bromination  of  the 
former  (cf.  Besson,  A.,  1896,  ii,  358).  The  b.  p., 
density,  surface  tension,  and  viscosity  of  the 
brominated  product  were  the  same  as  those  of  a 
mixture  of  the  chloride  and  bromide.  The  b.  p.  of 
mixtures  of  the  chloride  and  the  bromide  rose  evenly 
from  that  of  the  former  to  that  of  the  latter.  The 
f.-p.  curve  of  mixtures  is  a  smooth  mixed  crystal 
curve,  giving  no  indication  of  the  existence  of  an 
intermediate  compound.  Thionyl  chloride  has  f.  p. 
—  104-5°.  W.  Thomas. 

Reduction  of  chromium  compounds  by  hydro¬ 
gen  at  high  temperatures  and  pressures.  V.  N. 
Ipatiev  and  B.  A.  Mouromtsev  (Bull.  Soc.  chim., 
1926,  [iv],  39,  1384—1385). — See  this  vol.,  1114. 

Molybdic  acid  and  molybdates.  A.  Travers 
and  Malapradb  (Bull.  Soc.  chim.,  1926,  [iv],  39, 
1408— 1420).— See  this  vol.,  925,  1114. 

Deterioration  of  concentrated  sodium  hypo¬ 
chlorite  solutions.  R.  L.  Wells. — See  B.,  1926, 
874. 

Metalammines  and  hydrazinates  of  the  bi¬ 
valent  heavy  metal  chlorates  and  perchlorates 
as  primary  explosives.  W.  F.  Friederich  and 
P.  Yervoorst. — See  B.,  1926,  933. 

Nitroso-compounds  of  metals.  Compound  of 
manganese  with  nitric  oxide.  W.  Manchot 
and  H.  Schmid  (Ber.,  1926,  59,  [£],  2360—2363).— 
The  salt,  K3Mn(CN)g,NO,  is  prepared  by  treating  an 
aqueous-alcoholic  solution  of  manganous  and  potass¬ 
ium  acetate  with  potassium  cyanide  in  an  atmosphere 
of  nitric  oxide.  It  is  moderately  stable  when  pro¬ 
tected  from  light  and  gives  a  dark  violet-red  solution 
in  water.  It  affords  characteristic  precipitates  with 
manganous,  zinc,  ferric,  ferrous,  bismuth,  and  silver 
salts.  H.  Wren. 

Action  of  steam  and  hydrogen  on  iron  sulphide. 
F.  Fischer  and  H.  Tropsch. — See  B.,  1926,  874. 

Influence  of  nitrogen  on  the  solubility  of 
ferrous  materials  in  hydrochloric  acid.  H.  H. 
Gray. — See  B.,  1926,  919. 

Phosphoric  acid  as  bridge  in  complex  cobalt 
compounds.  R.  Element  (Z.  anorg.  Ohem.,  1926, 
156,  237 — 244). — When  dichlorodiaquodiammine- 
cobaltic  chloride  or  dickloroaquotriamminecobaltic 
chloride  is  warmed  with  aqueous  disodium  hydrogen 
phosphate,  a  green  powder  is  obtained  which  consists 
of  a  mixture  of  cobaltous  phosphate  with  a  complex 
■compound.  The  latter  dissolves  in  ethylenediamine, 


forming  cis-hydroxoaquodiethylenediamminecobaltic 
phosphate,  [(0H)(H20)Co  en2]HP04,3H20.  The  mole¬ 
cular  conductivity  of  the  complex  compound  is 
fr=  37  at  v=  1000.  It  dissolves  in  concentrated 
hydrochloric  acid,  yielding  cis-  and  a  little  trans- 
dichlorotetramminecobaltic  chloride,  and  in  oxalic 
acid  to  form  cis-diaquotetramminecobaltic  oxalate. 
It  is  concluded  that  the  complex  compound  is 

/°\ 

telramminephosphato-cobalt,  [(NH3)4Co]’0'PI0,nH20, 

,  Xq/ 

where  n— 2  and  3.  The  mother-liquor  from  its 
preparation  yields  aquopcntmnminecobaltic  phosphate, 
[(H20)(NH3)5Co]P04,2H20.  A.  Geare. 

Ruthenium.  H.  Remy  (Z.  angew.  Chem.,  1926, 
39,  1061 — 1065). — For  the  detection  of  traces  of 
ruthenium  in  a  solution,  sodium  hydroxide  is  added 
to  alkaline  reaction,  the  solution  is  saturated  with 
chlorine  at  20°  and  then  heated  at  80°  while  a  current 
of  the  same  gas  is  bubbled  through.  The  issuing 
gases  are  passed  through  an  absorption  flask  contain¬ 
ing  1  c.c.  of  a  mixture  of  1  part  of  hydrochloric  acid, 

1  part  of  alcohol,  and  4  parts  of  water.  A  brown 
coloration  in  this  solution  indicates  ruthenium,  which 
may  bo  further  tested  for  by  the  thiocarbanilide 
method  (Wohler  and  Metz,  A.,  1924,  ii,  874).  By 
this  procedure,  0-02  mg.  of  ruthenium  may  bo  de¬ 
tected  in  200  c.c.  of  solution.  Aqueous  solutions  of 
ruthenium  tetroxide  rapidly  decompose  on  keeping 
unless  a  small  quantity  of  free  chlorine  is  present. 
The  solubility  of  the  tetroxide  in  water  containing 
chlorine  increases  rapidly  from  1 7  - 1 2  to  2 1  •  62  g.  per  litre 
with  rise  in  temperature  from  0°  to  25°,  falls  to  20-81  g. 
at  34°,  then  slowly  rises  to  22-29  g.  per  litre  at  75°. 
The  saturated  solution  at  20°  has  d  1-0126.  Ruthen¬ 
ium  powder  is  much  more  rapidly  converted  into 
trichloride  by  heating  in  a  mixture  of  carbon  monoxide 
and  chlorine  than  by  heating  in  chlorine  alone,  prob¬ 
ably  owing  to  the  intermediate  formation  of  a  carbonyl 
compound  and  to  the  more  efficient  removal  of  oxygen. 

A.  R.  Powell. 

Nitroso-compounds  of  metals.  Compound  of 
palladium  with  nitric  oxide.  W.  Manchot  and 
A.  Waldmuller  (Ber.,  1926,  59,  [B],  2363 — 2366). — 
The  salt  PdCl,,2N02  is  obtained  by  passing  nitric 
oxide  saturated  with  the  vapour  of  methyl  alcohol 
at  50°  over  anhydrous  palladous  chloride.  Palladous 
sulphate  and  dry  nitric  oxide  yield  the  salt  PdS04,2N0. 
Palladium  nitrate  readily  adds  nitric  oxide,  which  is 
immediately  oxidised  by  the  nitrate  radical,  so  that 
ultimately  palladium  nitrite  appears  to  be  produced. 

H.  Wren. 

Displacement  of  platinum  by  hydrogen  at 
high  pressures.  V.  Ipatiev  and  A.  Andreevski' 
(Bull.  Soc.  chim.,  1926,  [iv],  39,  1405— 1408).— See 
this  vol.,  921. 

Quinhydrone  electrode.  M.  Kojin  (Z.  angew. 
Chem.,  1926,  39,  1073 — 1074). — The  electrode  con¬ 
sists  of  two  parallel  glass  tubes  passed  through  two 
holes  in  a  rubber  stopper.  One  tube  is  narrow  and 
has  thick  walls  carrying  a  platinum  wire  terminating 
at  its  lower  end  in  a  stout  platinum  plate.  The  other 
tube  is  10  mm.  in  diameter  and  carries  inside  a  some¬ 
what  similar  electrode  -with  a  smaller  platinum  sheet 
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bent  into  a  spiral ;  its  lower  end  is  closed  with  a  glass 
cap,  leaving  a  narrow  annular  gap  between  cap  and 
tube  to  be  filled  with  saturated  potassium  chloride 
solution.  The  tube  itself  is  filled  with  the  usual 
standard  acetate  solution  containing  quinhydrone. 
For  use,  the  whole  apparatus  is  immersed  in  the 
solution  to  be  tested  so  that  the  top  of  the  glass  cap 
is  just  covered ;  it  can  be  used  continuously  through¬ 
out  the  day  without  replacing  the  contents  of  the 
electrode  with  fresh  solution.  A.  R.  Powell. 

Buffer  solutions  with  pa  value  between  2-2 
and  6’0.  I.  M.  Kolthoff  and  J.  J.  Vleeschhouwer 
(Chem.  Weekblad,  1926,  23,  510). — Buffer  mixtures 
prepared  from  primary  potassium  citrate  with  hydro¬ 
chloric  acid  or  sodium  hydroxide  have  the  advantage 
that  the  value  scarcely  alters  with  change  of 
temperature.  For  rapid  preparation,  citric  acid  and 
borax  may  be  used  in  place  of  hydrochloric  acid  and 
sodium  hydroxide,  since  then  all  the  materials  may  be 
weighed.  S.  I.  Levy. 

Potentiometric  determination  of  hydrogen- 
ion  concentration  at  higher  temperatures.  I.  M. 
Ivoi.thoff  and  F.  Tekelenburg  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1926,  29,  766 — 775). — The 
calomel  electrode  is  unsuitable  for  measurements 
of  at  varying  temperatures  owing  to  the  time 
required  to  re-establish  equilibrium.  For  such 
measurements,  the  quinhydrone  electrode  is  to  be 
preferred,  although,  if  used  for  temperatures  above 
40°,  frequent  renewal  of  the  solution  is  necessary. 
The  temperature  coefficients  of  the  A-calomel 
electrode,  the  quinhydrone  electrode  in  contact  with 
a  solution  containing  0-01iV-hydrochloric  acid  and 
0-09iY -potassium  chlorido  (cf.  Veibcl,  J.C.S.,  1923, 
123,  2203),  and  the  hydrogen  electrode  in  contact 
with  the  same  solution,  have  been  determined  over  the 
range  0 — 60°,  using  the  A-calomel  or  the  quin¬ 
hydrone  electrode  at  0°  as  a  comparison  electrode. 
The  values  were  +0-00059,  — 0-00031,  and  +0-00046, 
respectively.  An  independent  determination  of  the 
temperature  coefficient  of  the  combination  quin¬ 
hydrone  electrode-hydrogen  electrode  gave  the  value 
—0-00076  (cf.  Biilmann  and  Krarup,  A.,  1924,  ii, 
742).  A.  B.  Manning. 

Reaction  course  of  physiological  buffer  mix¬ 
tures,  examined  by  direct  registration  of  the 
pa  changes.  F.  J.  J.  Buytendijk  and  R.  Brink- 
man  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1926, 
29,  816 — 822). — The  variation  of  the  hydrogen-ion 
concentration  in  a  solution  of  sodium  hydrogen 
carbonate  or  sodium  hydrogen  phosphate  during  the 
period  immediately  following  the  addition  of  a  small 
amount  of  dilute  hydrochloric  acid  has  been  studied 
by  using  a  modification  of  Goode’s  electro-titration 
apparatus  (A.,  1922,  ii,  307).  A  quinhydrone  elec¬ 
trode  was  used  in  the  buffer  solution,  which  was 
stirred  vigorously  during  the  determination.  The 
variation  of  the  compensated  plate  current  in  the 
triode  valve  was  recorded  automatically  by  a  string 
galvanometer,  sensitive  to  changes  of  less  than  0-02 
in  the  pH.  With  the  phosphate  solutions,  the  equili¬ 
brium  pHwas  reached  immediately  after  addition  of 
the  acid.  A  lag  of  some  tenths  of  a  second,  however, 
was  observed  with  hydrogen  carbonate  solutions  over 


the  range  of  pK  8-3 — 7-7 ;  from  pK  7-7  to  7-5  the  rise 
was  more  rapid,  whilst  from  7-4  to  7-3  the  increase 
in  hydrogen-ion  concentration  passed  through  a 
sharp  maximum,  falling  again  and  reaching  the 
equilibrium  value  after  1 — 2  sec.  This  is  attributed 
to  the  existence  of  carbonic  acid  during  that  period. 
The  biological  significance  of  the  phenomenon  is 
briefly  discussed.  A.  B.  Manning. 

Stability  of  constant  b.-p.  hydrochloric  acid. 
J.  A.  Shaw  (Ind.  Eng.  Chem.,  1926,  18,  1065 — 1066). 
— Constant-boiling  hydrochloric  acid  remains  un¬ 
altered  in  strength  with  respect  to  accuracy  obtainable 
in  ordinary  volumetric  work  over  a  considerable 
period.  D.  G.  Hewer. 

Analysis  of  mixtures  of  compounds  of  brom¬ 
ine,  oxygen,  and  hydrogen.  F.  Pollak  (Z. 
anorg.  Chem.,  1926,  156,  179 — 198). — Hypobromite 
is  determined  by  titration  with  arsenite.  Bromide  is 
determined  by  oxidising  with  bromic  acid  and  titrating 
the  excess  of  bromic  acid  with  thiosulphate  after 
removing  the  hypobromous  acid  with  phenol  or  with 
a  current  of  air.  In  a  third  portion  of  the  solution, 
the  total  oxidising  power  is  determined  by  adding  it 
to  potassium  iodide  solution  acidified  with  a  known 
amount  of  hydrochloric  acid,  and  titrating  with 
thiosulphate  after  24  hrs.  Excess  of  potassium  iodate 
is  then  added,  and  by  determining  the  additional 
iodine  liberated  the  acid  content  of  the  solution  may 
be  calculated.  The  method  of  Pontius  is  not  applic¬ 
able  to  bromine  compounds,  neither  can  free  bromine 
be  removed  with  a  current  of  air  without  loss  of 
hypobromous  acid.  A.  Geake. 

Microscopical  detection  of  bromides,  hypo- 
bromites,  and  bromates  by  means  of  m-pbenyl- 
enediamine.  C.  W.  Mason  and  E.  M.  Chamot 
(Mikrochem.,  1924,  4,  145 — 148). — Bromine  may 
readily  be  detected  in  concentrations  as  low  as 
0-5  \xg.  per  c.c.  by  the  characteristic  crystalline  preci¬ 
pitate  it  produces  in  a  solution  of  ??i-phenylenediamine 
in  5%  sulphuric  acid.  The  test  is  carried  out  by 
liberating  the  bromine  from  the  bromide,  hypo¬ 
bromite,  or  bromate  solution  in  any  suitable  maimer 
and  exposing  a  drop  of  the  reagent  on  a  watch-glass 
to  the  action  of  the  vapours ;  chlorides  and  iodides  do 
not  interfere,  so  long  as  no  large  quantity  of  solid 
iodine  is  deposited  on  the  test  drop.  To  avoid  this, 
the  bromide  solution  containing  iodide  is  heated  with 
sulphuric  acid  and  the  oxidising  agent  added  slowly 
so  as  to  expel  the  iodine  first,  drop  tests  being  made 
for  bromine  from  time  to  time.  Bromates  are  best 
reduced  by  hydrazine  sulphate ;  for  the  liberation  of 
bromine  from  hypobromites,  acidification  only  is 
necessary.  A.  R.  Powell. 

Determination  of  minute  quantities  of  iodine. 
G.  Lunle  (Mikrochem.,  1926,  4,  172 — 176). — A 
review  of  the  latest  methods  of  determination  of  very 
minute  quantities  of  iodine  such  as  occur  in  drinking 
water  with  especial  reference  to  Fellenberg’s  method 
(Biochem.  Z.,  1923,  139,  392 ;  A.,  1925,  i,  329 ;  cf . 
Steffens,  B.,  1926,  902).  A.  R.  Powell. 

Volumetric  determination  of  iodine.  F.  L. 
Hahn  and  H.  Wolf  (Chem.-Ztg.,  1926,  50,  674). — 
The  iodide  solution  is  acidified  with  sulphuric  or 
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phosphoric  acid,  3 — 5  c.c.  of  ethyl  acetate  are  added, 
and  the  liquid  is  titrated  with  permanganate  with 
vigorous  shaking  after  each  addition.  The  liberated 
iodine  dissolves  in  the  acetate  layer  and  the  usual 
pink  permanganate  end-point  is  therefore  easily  dis¬ 
cerned  in  the  aqueous  layer.  In  the  presence  of 
chlorides  or  bromides,  3  c.c.  of  phosphoric  acid  ( d  T9) 
and  3 — 5  c.c.  of  saturated  manganese  sulphate  solu¬ 
tion  are  added  to  every  5  c.c.  of  iodide  solution. 

A.  R.  Powell. 

Modification  of  Jellinek’s  method  for  deter¬ 
mining  sulphate.  A.  A.  Briwul  (Z.  anorg.  Chem., 
1926,  156,  210 — 212). — Sulphates  may  be  determined 
by  adding  excess  of  barium  chloride  and  titrating 
with  standard  potassium  chromate  until  the  solution 
becomes  alkaline  to  methyl-red.  A  comparison 
solution  is  used  which  contains  barium  sulphate  and 
chromate  in  suspension,  and  a  correction  which 
must  be  determined  in  a  preliminary  experiment  is 
applied.  A.  Geake. 

High  values  for  potassium  dichromate  in 
determinations  of  thiosulphate.  K.  Bottger  and 
W.Bottger  (Z.  anal.  Chem. ,1926, 69, 145 — 165). — The 
high  values  obtained  by  others  when  titrating  with 
thiosulphate  solution  the  iodine  set  free  by  potassium 
dichromate  in  acid  solution  are  confirmed.  If  the 
reaction  solutions  be  previously  boiled,  and  the 
liberation  of  iodine  effected  in  an  atmosphere  of 
carbon  dioxide,  normal  values  are  obtained.  No  loss 
of  chlorine  occurs  on  boiling  the  dichromate  with 
hydrochloric  acid  if  the  amount  of  the  latter  does  not 
exceed  9  c.c.  ( d  1  -19)  per  100  c.c.  of  solution.  Ex¬ 
posure  of  a  solution  of  potassium  iodide  and  hydro¬ 
chloric  acid  containing  small  quantities  of  chromic 
salts  to  air  causes  separation  of  iodine ;  in  absence  of 
air,  no  separation  occurs.  A  long  series  of  parallel 
experiments  proved  that  the  high  values  obtained 
with  dichromate  are  due  to  liberation  of  iodine  by 
atmospheric  oxygen  in  presence  of  chromic  salts. 

Use  of  sodium  borate  solution  in  the  volu¬ 
metric  determination  of  weak  bases.  H.  B. 
Rasmussen  and  C.  E.  Christensen  (Dansk  Tidsskr. 
Farm.,  1926,  1,  65 — 85). — Weak  bases  such  as  the 
alkaloids  and  ammonia  can  be  accurately  determined 
by  solution  in  standard  hydrochloric  acid  and  titration 
of  the  excess  with  O-lA-sodium  borate  solution.  A 
micro-burette  reading  to  0-01  c.c.  is  employed;  the 
end-point  may  be  found  either  by  using  a  drop  of 
methyl-red  as  indicator  (if  the  original  liquid  is 
coloured  it  is  recommended  to  add  also  a  drop  of 
methylene-blue  solution)  or  electrometrically  with  a 
quinol  electrode.  In  the  former  case,  the  titration  is 
stopped  when  the  solution  has  become  yellow  with  a 
slight  red  tinge,  this  tint  corresponding  with  a  pz 
value  of  5-5.  A  weaker  (0-0143JV)  sodium  borate 
solution  can  also  be  employed  in  place  of  sodium 
hydroxide  to  determine  the  small  amounts  of  ammonia 
obtained  in  Pregl’s  micro-determination  of  nitrogen. 
A  series  of  comparative  tables  is  given  of  the  results 
obtained  in  the  determination  of  atropine,  morphine, 
brucine,  strychnine,  and  ammonia,  using  sodium 
borate  and  sodium  hydroxide  solutions,  respectively. 
Sodium  borate  has  the  advantage  over  sodium 


hydroxide  in  giving  a  stable  solution  which  is  com¬ 
paratively  unaffected  by  carbon  dioxide ;  this 
property  is  of  especial  value  where  only  occasional 
determinations  are  required.  H.  F.  Harwood. 

Detection  and  determination  of  small  quan¬ 
tities  of  arsenic  in  gases.  G.  Lockemann  (Z. 
angew.  Chem.,  1926,  39,  1125 — 1127). — Charcoal, 
freed  from  all  traces  of  arsenic  by  heating  with 
arsenic-free  sodium  hydroxide  solution,  filtering, 
warming  with  dilute  sulphuric  acid,  and  subsequent 
washing  and  drying,  is  a  good  adsorbent  for  arsine 
and  may  be  employed  to  remove,  this  impurity  in  the 
preparation  of  pure  hydrogen.  It  is  not,  however,  a 
satisfactory  adsorbent  in  the  determination  of  the 
amount  of  arsine  in  illuminating  gas,  since,  probably 
owing  to  the  poisoning  action  of  the  heavy  hydro¬ 
carbons  present,  only  7%  of  the  arsine  present  is 
adsorbed.  Fuming  nitric  acid  removes  only  40% 
of  the  total  quantity ;  the  best  adsorbent  is  arsenic- 
free  bromine  (cf.  Z.  anal.  Chem.,  1908, 47, 132).  After 
passage  of  the  gas  (about  350  litres)  at  the  rate  of 
8 — 12  litres  per  hr.,  the  bromine  is  evaporated  on  the 
water-bath,  the  residue  treated  dropwise  with  a 
mixture  of  fuming  nitric  and  concentrated  sulphuric 
acids  (9 : 1,  15  c.c.),  evaporated  to  dryness  with 
sodium  and  potassium  nitrate  solution  (23%,  20  c.c.), 
fused,  and  the  arsenic  determined  as  previously 
described  (A.,  1909,  ii,  267).  J.  W.  Baker. 

So-called  soluble  silicic  acid  in  silica  rocks 
and  in  silicified  rocks  and  its  detection.  R. 
Grengg  (Mikrochem.,  1926,  4, 129 — 144). — The  silica 
in  rocks  occurs  either  as  quartz  (or  chalcedony)  or 
as  opal,  the  latter  being  more  or  less  soluble  in  sodium 
hydroxide  and  sodium  carbonate  solution.  There  is 
no  really  sharp  line  of  demarcation  between  the  two 
varieties,  as  the  solubility  depends  to  some  extent 
on  the  degree  of  subdivision  of  the  material.  The 
most  satisfactory  test  for  soluble  silica  consists 
in  boiling  the  powdered  mineral  for  1  hr.  with 
10%  sodium  carbonate  solution  in  a  nickel  dish, 
filtering  off  the  insoluble  residue,  and  adding  hydro¬ 
chloric  acid  until  the  solution  just  reddens  a  few  drops 
of  litmus  solution  which  are  added.  Ammonium 
hydroxide  is  slowly  dropped  in  until  the  solution 
becomes  blue  again ;  after  vigorous  shaking  and 
keeping  for  24  hrs.,  a  blue,  flocculent  precipitate 
settles  out  if  soluble  silica  is  present.  If  the  mineral 
mixture  contains  much  soluble  lime,  it  must  first  be 
treated  with  dilute  hydrochloric  acid.  The  behaviour 
of  many  rocks  in  this  test  is  described  and  charac¬ 
teristic  microstructures  of  rock  sections  after  etching 
with  dilute  hydrochloric  acid  are  illustrated. 

A.  R.  Powell. 

Determination  of  carbonic  acid  in  small 
quantities  of  sea-water  and  other  fluids  by  means 
of  Krogh’s  micro-respiration  apparatus.  T. 

Gaarder  (Physiol.  Papers  dedicated  to  August 
Krogh,  1926,  47—79). — By  means  of  a  strong  acid, 
carbon  dioxide  is  liberated  from  the  sample  in  a 
closed,  air-filled  container,  and  is  distributed  between 
the  fluid  and  the  air  by  agitation,  the  increase  in 
pressure  being  determined  by  a  sensitive  manometer ; 
Krogh’s  micro-respiration  apparatus  is  suitable. 

Chemical  Abstracts. 
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Utilisation  of  catalysis  in  microcrystalline 
analysis  [for  the  detection  of  hydrocyanic  acid]. 
G.  Denises  (Mikrochem.,  1926,  4,  149 — 154). — 
Hydrocyanic  acid  may  be  detected  by  taking  advan¬ 
tage  of  its  catalytic  action  in  promoting  the  reaction 
between  ammonia  and  alloxan  with  the  formation  of 
characteristic  crystals  of  oxaluramide.  One  drop  of 
a  1:5  ammonia  solution  is  placed  on  a  microscope 
slide  and  this  is  inverted  over  the  tube  containing  the 
solution  to  be  tested  together  with  a  few  drops  of 
sulphuric  acid.  After  a  few  minutes,  the  slide  is 
removed  and  placed  under  the  microscope;  on  the 
addition  of  1  drop  of  the  alloxan  solution,  crystals  of 
oxaluramide  begin  to  form  in  a  few  minutes  if  the  test 
solution  contained  a  cyanide.  Substitution  of  pyrid¬ 
ine  for  ammonia  renders  the  reaction  far  more  delicate, 
so  that  a  few  drops  of  a  solution  containing  0-01  g.  of 
hydrocyanic  acid  per  litre  give  a  positive  result.  The 
alloxan  solution  is  made  by  boiling  0T  g.  of  uric  acid 
with  0-2  c.c.  of  nitric  acid  and  0-2  c.c.  of  water  and 
diluting  to  5  c.c.  A.  R.  Powell. 

Determination  of  carbon  monoxide  in  the  air 
of  workshops.  F.  Sohoofs. — See  B.,  1926,  934. 

Determination  of  organic  matter  in  water  by 
means  of  potassium  dichromate  and  sulphuric 
acid.  W.  E.  Adeney  and  (Miss)  B.  B.  Dawson. 
—See  B.,  1926,  934. 

Microchemical  determination  of  silver.  F. 
Feigl  and  I.  Pollak  (Mikrochem.,  1926, 4, 185 — 187). 
— The  neutral  nitrate  solution  (3 — 4  c.c.)  is  treated 
with  2 — 3  drops  of  1  :  10  nitric  acid  and  an  excess  of 
a  hot  rhodanin  solution  (saturated  when  cold).  The 
yellowish-white,  crystalline  precipitate  of  silver 
rhodanin  is  collected  in  a  Pregl  filter  tube,  washed 
with  cold  1  %  nitric  acid,  then  with  alcohol,  dried  at  a 
gentle  heat  in  a  current  of  dry  air,  and  weighed;  it 
contains  44-943%  of  Ag.  Mercury  is  the  only  common 
element  that  interferes.  As  the  precipitate  is  appreci¬ 
ably  less  soluble  than  silver  chloride,  the  method  gives 
more  accurate  results  for  microchemical  work. 

A.  R.  Powell. 

Microchemical  determination  of  strontium. 
R.  Strebinger  and  J.  Mandl  (Mikrochem.,  1926,  4, 
168 — 171). — The  chloride  solution  (5  c.c.),  containing 
no  free  hydrochloric  acid,  is  heated  at  50 — 60°  and 
treated  with  1  c.c.  of  dilute  sulphuric  acid  and  6  c.c. 
of  96%  alcohol.  After  keeping  for  1  hr.  at  60°  in 
a  water-bath,  the  solution  is  filtered  in  a  Pregl  filter- 
tube  and  the  precipitate  washed  with  50%  alcohol, 
dried  at  170 — 180°,  and  weighed  as  SrS04. 

A.  R.  Powell. 

Detection  and  determination  of  strontium  in 
sea-water.  A.  Desgrez  and  J.  Meunier  (Compt. 
rend.,  1926,  183,  689 — 691). — The  calcium  sulphate 
in  sea-water  (2-105  g.  per  litre),  isolated  by  evapor¬ 
ation  and  addition  of  ethyl  alcohol,  is  found  by  observ¬ 
ations  of  the  intensities  of  the  spectral  lines  due  to 
strontium  in  mixtures  of  the  salt  with  various 
proportions  of  ferric  oxide  to  be  associated  with 
0-0135  g.  of  strontium  per  litre  of  the  water. 

G.  M.  Bennett. 

Detection  of  cadmium  and  arsenic  in  glass. 
W.  Geilmann. — See  B.,  1926,  877. 


Determination  of  very  small  quantities  of  iron. 
H.  L.  Smith  and  J.  H.  Cooke  (Analyst,  1926,  51, 
503 — 510). — Glass-stoppered  tubes  of  the  same 
diameter  and  with  a  mark  at  30  c.c.  are  used;  the 
solution  is  diluted  to  30  c.c.,  and  then  5  c.c.  of  nitric 
acid,  15  c.c.  of  a  5%  solution  of  ammonium  thio¬ 
cyanate,  and  5  c.c.  of  amyl  alcohol  and  ether  mixture 
are  added.  A  blank  colorimetric  determination  is 
performed.  In  the  presence  of  silica,  the  control  must 
contain  silica.  With  bismuth,  dissolution  should  be 
effected  in  hydrochloric  acid  and  nitric  acid  avoided. 
Relatively  large  quantities  of  zinc  interfere  and  must 
be  removed  and  a  preliminary  separation  of  iron  and 
zinc  is  necessary,  preferably  by  extraction  of  ferric 
chloride  with  ether.  D.  G.  Hewer. 

Volumetric  determination  of  chromium.  E. 
Muller  and  W.  Messe  (Z.  anal.  Chem.,  1926,  69, 
165 — 167). — Chromium  salts  are  completely  oxidised 
to  chromic  acid  in  alkaline  solution  by  lead  dioxide, 
the  excess  of  which  is  readily  removed  by  filtration. 
The  solution  should  contain  at  least  80  g.  of  sodium 
hydroxide  per  litre;  10  min.  boiling  is  sufficient. 
The  chromate  is  determined  in  the  filtrate  by  liber¬ 
ation  of  iodine  and  titration  with  thiosulphate  in  the 
usual  manner.  S.  I.  Levy. 

Determination  of  tin  in  cassiterite.  A.  Pirlot. 
—See  B.,  1926,  921. 

Drop  reactions  for  the  detection  of  titanium, 
zirconium,  and  thorium.  F.  Pavelka  (Mikrochem., 
1926, 4, 199 — 201). — When  a  drop  of  a  solution  of  a  salt 
of  thorium,  zirconium,  or  titanium  is  placed  on  an  aliz¬ 
arin  test  paper  (filter-paper  soaked  in  alcoholic  alizarin 
and  dried)  and  the  paper  is  held  over  a  solution  of  am¬ 
monia,  the  spot  is  coloured  violet,  raspberry-red,  and 
reddish -violet,  respectively.  In  all  cases,  the  reaction 
will  detect  1  part  of  the  metal  in  more  than  100,000 
parts  of  solution.  Tartaric  acid  and  other  substances 
which  prevent  the  precipitation  of  the  hydroxides  by 
ammonia  interfere  with  the  test.  A.  R.  Powell. 

Behaviour  of  niobium  and  tantalum  pent- 
oxides  towards  carbon  tetrachloride,  and  the 
determination  of  niobium  and  tantalum.  O. 
Ruff  and  F.  Thomas  (Z.  anorg.  Chem.,  1926,  156, 
213 — 225). — Niobium  pentoxide  can  be  purified  by 
heating  in  a  bomb-tube  with  carbon  tetrachloride, 
and  fractionally  subliming  the  chlorides  formed. 
Tantalum  pentoxide  is  best  purified  by  conversion 
into  potassium  fiuotantalate  or  sodium  tantalate, 
and  treating  repeatedly  with  concentrated  sulphuric 
acid.  Niobium  pentoxide  is  converted  into  the 
pentachloride  when  heated  with  carbon  tetrachloride 
at  200 — 225°,  whereas  tantalum  pentoxide  is  un¬ 
affected.  The  metals  cannot,  however,  be  separated 
by  this  treatment,  because  at  this  temperature 
niobium  pentachloride  reacts  with  tantalum  pentoxide, 
forming  niobium  oxychloride  and  tantalum  penta¬ 
chloride.  Niobium  can  be  determined  in  the  presence 
of  tantalum  by  reducing  with  hydrogen  to  the 
tetroxide,  and  determining  the  increase  in  weight  on 
ignition;  tantalum  pentoxide  is  not  reduced.  The 
black  colour  of  the  tetroxide  is  a  sensitive  qualitative 
test  for  niobium.  A.  Geake. 

Potentiometric  determination  of  the  platinum 
metals.  F.  Muller  (Z.  anal.  Chem.,  1926,  69, 
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167 — 173). — The  reduction  of  compounds  of  the 
platinum  metals  to  the  metals  by  means  of  titanium 
trichloride  in  acid  solution  may  be  followed  potentio- 
metrically.  The  titrations  are  carried  out  at  60° 
in  oxygen-free  atmospheres.  With  palladium  and 
platinum,  very  sharp  end-points  are  obtained;  with 
ruthenium,  rhodium,  and  iridium  the  change  is  less 
sharp.  S.  I.  Levy. 

Detection  of  the  products  of  atomic  disintegr¬ 
ation  in  the  transmutation  of  elements.  H. 
Pettersson  (Mikrochem.,  1926,  4,  177 — 184). — 
Speculative.  The  author  discusses  the  possibility  of 
detecting  both  spectroscopically  and  microchemically 
new  elements  formed  by  the  bombardment  of  certain 
elements  with  a-particles  from  radium  emanation. 

A.  R.  Powell. 

X-Ray  tube  with  detachable  electrodes  suitable 
for  crystal  analysis^  E.  A.  Owen  and  G.  D. 
Preston  (J.  Sci.  Instr.,  1926,  4,  1 — 3). — A  modific¬ 
ation  of  the  Shearer  A- ray  tube  is  described  in  which 
sealing-wax  joints  are  replaced  by  rubber  washers 
pressed  against  a  flanged  porcelain  tube  and  the 
internal  construction  is  modified.  The  tube  is  easily 
cleaned.  R.  A.  Morton. 

Vacuum  technique.  (Frl.)  M.  A  Sohirmann 
(Physikal.  Z.,  1926,  27,  659 — 680). — The  ordinary 
method  of  sealing  off  an  evacuated  vessel  results 
finally  in  a  vacuum  poorer  than  at  the  commence¬ 
ment  of  the  process  owing  to  liberation  of  gas  from  the 
fused  glass.  Such  gas  tends  to  flow  into  the  vessel 
rather  than  into  the  pump  if  the  sealing-off  occurs 
near  the  end  of  the  vessel,  whereas  if  advantage  is 
taken  of  the  Knudsen  laws  of  molecular  streaming, 
the  reverse  tendency  is  favoured  by  choosing  a  point 
nearer  the  pump.  The  new  device  consists  essentially 
of  gradual  constriction  of  a  fairly  wide  tube  during 
the  evacuation  process  and  a  quick  sealing-off  at 
some  distance  from  the  vessel  itself.  Another  device 
is  a  tap  or  ground  joint  (e.g.,  quartz  to  glass)  employ¬ 
ing  neither  greasy  lubricant  nor  liquid  (oil  or  mercury) 
seals.  Advantage  has  been  taken  of  the  Jolmsen- 
Rahbek  phenomenon  of  electrostatic  relay  causing 
the  electrical  attraction  of  contacting  surfaces  to 
function  as  an  electrostatic  “  luting  ”  for  the  tap  or 
joint.  A  full  account  is  given  of  the  theory  and 
practical  application  of  the  new  devices. 

R.  A.  Morton. 

Graduated  gauge  for  the  measurement  of 
small  volumes  of  gases.  H.  Figour  (Bull.  Soc. 
chim.,  1926,  [iv],  39,  1492 — 1496). — By  means  of 
apparatus  described,  consisting  of  graduated  capillary 
tubes  in  the  form  of  inverted  U-tubes,  it  is  possible  to 
measure  volumes  of  gases  less  than  0-20  and  0-04  c.c., 
respectively.  A.  S.  Corbet. 

Chlorine  gas  filters  in  relation  to  reaction 
velocity.  W.  Taylor  (Nature,  1926,  118,  697). — 


A  very  small  pressure  of  chlorine  in  a  light  filter 
greatly  reduces  the  actinic  value  of  the  light,  but 
increases  in  the  pressure  of  the  chlorine  produce  less 
and  less  effect.  The  curve  obtained  on  plotting  the 
actinic  power  against  the  density  of  the  filtering 
medium  approximates  to  a  rectangular  hyperbola, 
tending  for  high  densities  to  a  definite  “  residual  ” 
value  for  the  actinic  power.  A.  A.  Eldridge. 

All-glass  circulating  pump  for  gases.  F. 
Porter,  D.  C.  Bardwell,  and  S.  C.  Lind  (Ind.  Eng. 
Chem.,  1926,  18,  1086 — 10S7). — The  pump  consists 
of  a  glass  piston  with  a  soft  iron  rod  fixed  by  lead 
glass  to  the  inside  near  the  top,  and  operated  by  a 
solenoid  surrounding  the  water  jacket.  The  piston 
and  tube  are  provided  with  glass  ball  and  socket 
valves  at  their  lower  ends.  The  current  is  made  to 
oscillate  so  that  the  piston  never  falls  to  the  bottom 
of  the  tube.  D.  G.  Hewer. 

"Bubbler  ”  laboratory  fractionating  column. 
H.  T.  Clarke  and  E.  J.  Rahrs  (Ind.  Eng.  Chem., 
1926,  18,  1092). — The  distillation  column  resembles 
the  Le  Bel-Henninger  in  type,  but  the  wash  liquid  is 
retained  in  traps  which  consist  of  elbows  formed  by 
downwardly  inclined  vapour-inlet  tubes  entering  the 
vertical  bubbling  chambers.  The  reflux  tubes  enter 
the  bubbling  chamber  at  a  point  below  that  at  which 
the  vapour  enters  and  leave  at  a  point  such  that  the 
vapour  is  forced  through  a  layer  of  condensed  liquid 
3 — 6  mm.  deep,  the  excess  liquid  passing  downwards 
through  the  reflux  tube  to  the  trap  below. 

D.  G.  Hewer. 

Vacuum  extractor  for  biochemical  use.  N.  B. 
Giterrant  (Ind.  Eng.  Chem.,  1926,  18,  1090). — A 
pyrex  balloon  flask  for  the  solvent  has  a  capacity 
10%  greater  than  that  of  the  extraction  chamber; 
it  is  connected  by  a  siphon  arrangement  with  the 
lower  part  of  the  extraction  chamber,  and  with  the 
condenser  above  the  chamber.  The  extraction 
chamber  consists  of  a  side-necked  bell  jar  containing 
a  perforated  desiccator  plate  and  covered  with  a  well¬ 
fitting  desiccator  top  through  which  the  condenser  is 
fixed.  The  exhaust  tube  is  kept  as  far  as  possible 
from  the  path  of  the  condensed  vapour.  A  valve, 
manometer,  and  thermometer  are  essential  for 

accurate  control.  D.  G.  Hewer. 

Comparison  of  adsorption  carbons.  P.  Hontg. 
—See  B.,  1926,  859. 

Danger  of  mercury  vapour.  K.  Hoeer  (Z. 
angew.  Chem.,  1926, 38, 1123 — 1124). — A  confirmation 
of  Stock’s  views  (this  vol.,  707,  cf.  Schmidt,  ibid., 
815).  J.  W.  Baker. 

S.  Cannizzaro's  contribution  to  the  develop¬ 

ment  of  the  concept  of  valency.  R.  Nasini 
(Gazzetta,  1926,  56,  503 — 511). 


Miner  alogical  Chemistry. 

Lavas  of  Etna.  H.  S.  Washington,  M.  new  analyses  of  lavas  belonging  to  different  periods 
Aurousseatj,  and  (Miss)  M.  G.  Keyes  (Amer.  J.  Sci.,  is  :  Si02  51-91,  Ti02  1-61,  A1203  18-16,  Fe20,  3-09, 
1926,  [v],  12,  371— 408).— The  average  of  eighteen  FeO  5-37,  MnO  0-13,  MgO  3-90,  CaO  8-36,  Na20  4-85, 
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K20  2-00,  P205  0-62%.  The  silica  percentage  ranges 
from  46-26  in  an  andesine-andesite  to  58-12  in  an 
oligoclase-andesite.  L.  J.  Spencer. 

Physico-chemical  study  of  natural  gold  and 
its  origin.  S.  F.  Shemtschushni  (Z.  anorg.  Chem., 
1926,  156,  153 — 178).- — When  aqueous  solutions 
containing  gold  and  silver  are  reduced  by  mercury, 
the  proportion  of  gold  in  the  precipitate  is  greater 
than  that  in  the  solution,  and  it  is  concluded  that  this 
-would  also  be  the  case  when  an  aqueous  solution  of 


these  metals  was  reduced  by  organic  substances  during 
passage  through  the  earth.  The  hardness  of  several 
gold  nuggets  examined  was  abnormally  high,  but  was 
reduced  to  normal  values  by  tempering.  It  is  con¬ 
cluded  that  the  nuggets  had  been  deformed  by 
movements  of  the  earth’s  crust  or  similar  causes. 
The  nuggets  were  probably  formed  by  crystallisation 
from  aqueous  solution,  and  not  in  the  molten  state. 
Two  of  the  nuggets  were  permeated  with  fine  cracks, 
amounting  to  2-5  and  7-3%  of  their  volumes,  re¬ 
spectively.  A.  Geake. 


Organic  Chemistry. 


Aa-  and  AP-Hexenes.  H.  Van  Risseghem  (Bull. 
Soc.  chim.  Belg.,  1926,  35,  328 — 364). — 'When  pure 
w-hexan-(3-ol  is  heated  with  p-toluenesulphonic  acid, 
an  80%  yield  of  w-AP-hexene  is  obtained  of  which 
about  50%  has  b.  p.  68-0 — 68-2°  (all  b.  p.  corr.  to 
760  mm.),  f.  p.  -148-7°,  d°  0-7000,  1-3956.  The 

second  stereoisomeride  does  not  appear  to  be  present, 
and  attempts  to  obtain  it  by  treating  the  stable  form 
with  hydrochloric  acid  or  iodine  in  solar  or  ultra¬ 
violet  light  were  unsuccessful.  The  same  compound 
is  again  formed,  together  with  n-hexane,  on  half 
reduction  of  A^-hexinene  with  hydrogen  and  colloidal 
palladium.  Dehydration  of  hexan-p-ol  at  360°  in 
presence  of  alumina  affords  90%  of  alkylenes,  princip¬ 
ally  A^-hcxene,  but  containing  about  10%  of  a  second 
hydrocarbon.  The  latter  is  identical  with  the 
A“-hexene,  b.  p.  63-3—63-4°,  f.  p.  -139°,  0-6925, 

JijjJ  1-3885,  prepared  by  the  method  of  Brooks  and 
Humphrey  (A.,  1918,  i,  286),  these  authors’  material 
having  been  insufficiently  purified.  The  following 
compounds  have  been  examined  in  a  high  state  of 
purity  :  ffy-dibromohexane,  b.  p.  82-4 — -82-6°/18-5 
mm.,  dl  1-61505,  1-5030,  obtained  with  a  little 

bromohexane,  b.  p.  139 — 142°,  and  tribromohexane, 
b.  p.  121 — 123°/15  mm.,  by  acting  on  A^-hexene  with 
bromine  in  sunlight;  ap-dibromohexane,  b.  p.  86’8 — 
87-2°,  dl  1-6079,  nga  1-5016;  A^-hexinene,  b.  p.  83-7— 
84-0°,  f.  p.  —92°,  dl  0-7493,  1-4140;  Aa-hexinene, 

b.  p.  71-35—71-40°,  f.  p.  -124°,  dl  0-7336,  1-3994. 

H.  E.  F.  Notton. 

Catalytic  dehydration  of  a-unsaturated 
alcohols.  C.  Prevost  (Compt.  rend.,  1926,  183, 
743 — 745). — Catalytic  dehydration  of  A^-hexen-S-ol 
gives  a  mixture  of  hydrocarbons,  C6H10,  mostly  cis- 
and  tran.s-A^-hexadiene,  b.  p.  76— 81°,  together  with 
a  small  amount  of  A°v-hexadiene  (cf.  this  vol.,  496). 

L.  F.  Hewitt. 

Formation  of  chloroalkylsulphoxide  from 
crude  acetylene  and  chlorine.  E.  Muller  and 
H.  Metzger  (J.  pr.  Chem.,  1926,  [ii],  114,  123 — 
136). — The  oil  obtained  by  removing  sulphur  from 
crude  acetylene  by  means  of  chlorine  water  contains 
20%  of  organic  matter,  from  which  afia'p'-lelrachloro- 
diethylsulphoxide,  C4H60C14S,  m.  p.  121°,  was  isolated. 
Oxidation  with  permanganate  affords  pp '-dichloro- 
di ethylenesulphone ,  b.  p.  60— 63°/0-35  mm.,  potassium 
aP-dichloroethanesulphonate,  and  carbon  dioxide, 
whilst  phosphorus  pentachloride  causes  reduction  to 


tetrachlorodiethyl  sulphide ,  b.  p.  98 — 105°/11  mm.  with 
partial  decomp.  Dehalogenation  by  sodium  carbon¬ 
ate  produces  (probably)  pp' -dichlorodiethylenesulph- 
oxide,  b.  p.  62°/0-2  mm.,  which  is  reduced  to  the  corre¬ 
sponding  sulphide,  b.  p.  65 — 75°/14  mm.  A  small 
yield  of  tetrachlorodiethylsulphoxide  is  obtained  by 
the  action  of  sodium  hypochlorite  on  pp'-dichloro- 
diethyl  sulphide.  J.  M.  Gotland. 

[Bromination  and  iodination  of  organic  com¬ 
pounds.]  J.  Dodonow  (Ber.,  1926,  59,  [15],  2208 — 
2209 ;  cf.  Zmaczynski,  this  vol.,  604). — A  question 
of  priority.  H.  Wren. 

Action  of  magnesium  on  methylene  iodide. 
G.  Emschwiller  (Compt.  rend.,  1926,  183,  665 — 
667). — Magnesium  reacts  with  methylene  iodide  in 
anhydrous  ethereal  solution,  yielding  ethylene  and 
magnesium  methylene  iodide,  CH2(MgI)2,  which  is 
decomposed  by  water,  giving  methane.  Magnesium 
reacts  with  methylene  bromide  in  a  similar  manner. 
Magnesium  methylene  bromide  is  attacked  by  water, 
giving  methane,  and  by  iodine,  giving  methylene 
iodide.  L.  F.  Hewitt. 

Reaction  between  aluminium,  iodine,  ethyl 
alcohol,  and  water.  Preparation  of  ethyl  iodide. 
A.  0.  Jones  and  G.  M.  Green  (J.C.S.,  1926,  2760). 
— Aluminium  can  advantageously  be  used  in  place  of 
phosphorus  in  the  preparation  of  ethyl  iodide. 

W.  Thomas. 

Effect  of  structure  of  organic  halides  on  their 
rate  of  reaction  with  inorganic  halides.  I. 
Effect  of  the  hydroxy-,  phenoxy-,  and  benzoyl- 
oxy-groups.  W.  R.  Kjrner  (J.  Amer.  Chem. 
Soc.,  1926,  48,  2745—2753 ;  cf.  A.,  1925,  i,  494).— 
The  reactivity  of  substituted  alkyl  halides  of  the  type 
A-fCHJnCl,  where  A=-OH,  -OPh,  and  -OBz,  has 
been  examined  by  the  method  previously  described 
(cf.  Conant  and  Earner,  A.,  1924,  i,  273).  An  altern¬ 
ating  effect  in  the  reactivity  of  the  halogen  atom  is 
observed  as  the  chain  is  lengthened  by  the  insertion 
of  each  successive  methylene  group.  All  the  activat¬ 
ing  groups  so  far  examined  (loc.  cit.)  may  be  arranged 
in  the  following  order  of  their  decreasing  activat¬ 
ing  influence:  Bz>C02Et>Ac>0H>Ph>PhC02> 
OPh>Me,  but  this  arrangement  may  be  inverted, 
on  account  of  the  above  alternation  effect,  when 
halogen  and  activating  group  are  widely  separated. 
y-Chloropropyl  benzoate,  b.  p.  133 — 134°/2  mm.,  is 
obtained  by  heating  trimethylene  chlorohydrin  with 
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benzoyl  chloride.  p-Phenoxyethyl  chloride  and 
-phenoxypropyl  chloride  are  conveniently  prepared 
y  treating  the  corresponding  phenoxy-alcohols  with 
thionyl  chloride  and  pyridine  (cf.  Darzens,  A.,  1911, 
i,  513).  F.  G.  Willson. 

[3  :  5-Dinitrobenzoyl  chloride  and  anthraquin- 
one-p-carboxyl  chloride  in]  qualitative  organic 
analysis.  T.  Reichstein  (Helv.  Chim.  Acta,  1926, 
9,  799 — 803, 803 — 806). — 3  :  5-Dinitrobenzoyl  chloride 
is  particularly  suitable  as  a  reagent  for  alcohols,  using 
a  mixture  of  benzene  and  pyridine  as  solvent,  since 
all  substances  other  than  the  esters  required  can  be 
removed  by  washing  with  acid  and  with  alkali.  The 
following  3  :  5-dinitrobenzoates  were  prepared ;  the 
m.  p.  of  each  is  given,  followed  in  parentheses  by  that 
of  its  molecular  compound  with  a-naphthylamine. 
Methyl,  m.  p.  110 — 110-5°  (a -naphthylamine  com¬ 
pound,  121 — 122°) ;  ethyl,  93 — 94°  ( u-naphthylamine 
compound,  120 — 121°) ;  n -propyl,  74 — 75°  (103 — 
104°);  isopropyl,  121 — 122°  (143 — 144°);  ally l,  49— 
50°  (120—121°);  n -butyl,  61—63°  (92-5—93°);  iso- 
butyl,  87—88°  (105-5—106-5°);  tert .-butyl,  141-5— 
142-5°  (143—144°);  iso  amyl,  61—62°  (104—105°); 
$-methylbulyl,  70 — 70-5°  (100 — 101°) ;  tert. -amyl, 
117—118°  (123—124-5°);  n-hexyl,  60—61°  (103— 
104°);  cyclo hexyl,  112 — 113°  (125 — 126°);  furfuryl, 
80—81°  (149—150°) ;  n -heptyl,  47—48-5°  (57—58-5°) ; 
n -octyl,  61 — 62°  (48 — 49-5°) ;  sec  .-octyl,  about  32° 
(66—67°);  n-decyl,  56 — 57°  (48 — 51°);  gernnyl,  62— 
63°  (68— 70°);  a-terpmyl,  78— 79°  (92— 94°).  3:5- 
Dinitrobenzoic  anhydride,  m.  p.  219 — 221°;  benzidine 
compound  of  furfuryl  dinitrobenzoate,  m.  p.  88 — 89°; 
3  :  5-dinitrobenzoiylisobutylamide,  m.  p.  162°. 

Anthraquinone  -  p  -  carboxyl  chloride  gives  the 
following  anthraquinone-P-carboxylates :  methyl, 
m.  p.  167 — 168°;  n -propyl,  115 — 116°;  iso propyl, 
140—141°;  n-butyl,  122—123°;  iso  butyl,  121—122°; 
iso  amyl,  88 — 89°;  $-methylbutyl,  99 — 100°;  tert.- 
amyl,  98 — 99°;  n-hexyl,  88 — 89°;  cyclohexyl,  117 — 
118°;  n -heptyl,  76 — 77°;  n -octyl,  86—87°;  sec. -octyl, 
50 — 52°;  n-decyl,  91 — 92°;  geranyl,  68 — 70°;  citron- 
ellyl,  oily;  famesyl,  160 — 161°;  ally l,  158 — 160°. 

E.  W.  Wionall. 

8-Methyl  derivatives  of  a-ethoxybutan-8-ol. 
A.  Dewael  (Bull.  Soc.  chim.  Belg.,  1926,  35,  301 — 
305). — Ethyl  y-ethoxybutyrate  is  reduced  by  sodium 
and  alcohol  to  u-ethoxybutan-8-ol,  (a),  b.  p.  180 — 181°/ 
756  mm.,  df  0-9019,  n f  1-4253  ( acetate ,  b.  p.  192 — 
193°/756  mm.,  df  0-9405,  »j>  14161 ;  benzoate,  m.  p. 
118°).  a -Ethoxypentan-8-ol,  ( b ),  b.  p.  181 — 182°/763 
mm.,  df  0-8915,  nf  1-4201,  is  prepared  from  mag¬ 
nesium  y-ethoxypropyl  iodide  and  acetaldehyde. 
When  the  corresponding  chloride  is  used,  only  a  small 
yield  is  obtained.  Magnesium  methyl  bromide  and 
ethyl  y-ethoxybutyrate  yield  a.-ethoxy-8-melhylpenlan- 
8 -ol,  (c),  b.  p.  181— 182°/757  mm.,  df  0-8879,  nf, 
1-4162.  Ethyl  y-ethoxypropyl  ketone,  prepared  in 
small  yield  from  magnesium  ethyl  bromide  and 
y-ethoxybutyronitrile,  is  reduced  by  sodium  and 
alcohol  to  a- ethoxy hexan-8-ol,  b.  p.  190 — 191°/756 
mm.,  df  0-8881,  nf  1-4265.  Comparison  of  substances 
(a),  (b),  and  (c)  shows  that  introduction  of  8-methyl 
groups  into  a-ethoxybutan-S-ol  does  not  alter  the  b.  p., 
but  causes  the  density  to  decrease.  H.  E.  F.  Notton. 


Synthesis  and  hydrolysis  of  a  glycerophos- 
phoric  di-ester,  ap-diglyceromonophosphoric 
acid :  constitution  of  orthophosphoric  acid. 
O.  Bailly  and  J.  Gaume  (Bull.  Soc.  chim.,  1926, 
[iv],  39,  1420 — 1428). — The  action  of  epichlorohydrin 
on  sodium  p-glycerophosphate  in  aqueous  solution 
yields  a  mixed  glycido-p-glyceromonophosphate, 

/Ov 

(CH2-OH)2CH-OPO(ONa)-OCH2-CH-CH2,  readily 
hydrolysed  to  sodium  u$-diglyceromonopho$phale, 
(CH2-0H)2CH-0-P0(0Na)-0-CH2-CH(0H)-CH2-0H. 

On  hydrolysis  with  1  mol.  of  dilute  sodium  hydroxide 
it  is  converted  quantitatively  into  a  mixture  of  <x- 
and  P-glycerolmonophosphoric  acids.  This  synthesis 
and  hydrolysis  of  ap-diglycerolinonophosphoric  acid 
affords  presumptive  evidence  of  the  equivalence  of 
the  three  hydrogen  atoms  in  orthophosphoric  acid. 
Attempts  to  achieve  the  synthesis  from  glycerol 
a-monochlorohydrin  and  p-glycerolmonophosphate 
gave  poor  yields.  R.  Brigiitman. 

Organic  phosphoric  acid  compounds.  V. 

F.  Zetzsche  and  F.  Aeschlimann  (Helv.  Chim.  Acta, 
1926,  9,  708 — 714). — Glycide  reacts  with  syrupy 
phosphoric  acid  to  yield  only  glycerol-a-phosphoric 
acid  (yield  40 — 45%),  no  p-ackl  being  formed,  since 
no  sparingly  soluble  double  salt  with  barium  nitrate 
(cf.  Karrer  and  Salomon,  this  vol.,  384)  could  be 
obtained,  but  with  epichlorohydrin  it  yields  a-chloro- 
propane-Py-diolphosphoric  acid  (76%),  isolated  both 
as  a  readily  soluble  and  a  sparingly  soluble  barium 
salt.  With  benzoyl  chloride,  stearyl  chloride,  and 
aniline,  the  ethylene  oxide  ring  of  glycide  remains 
intact,  the  products  being  benzoylglycide  (50%),  b.  p. 
148 — 150°/12  mm.;  stearylglycide  (65%),  m.  p.  45°; 
and  y-anilinopropylene-'x.fi-oxide  (glycide  anilide),  a 
brittle  resin.  With  sulphuric  acid,  epichlorohydrin 
forms  a-chloropropane-Py-diolsulphuric  acid  (50%), 
isolated  as  its  barium  salt,  which  readily  decomposes 
when  moist  or  in  solution.  Phenylphosphoryl  di¬ 
chloride  reacts  with  phenols  in  pyridine  or  quinoline 
solution  to  yield  phenylcycfophosphates  (cf.  Zetzsche 
and  Zurbriigg,  this  vol.,  497),  which  could  not  be 
obtained  in  a  crystalline  condition.  Tetrabromo- 
pyrocalechol  phenylcyclophosphate  softens  at  80°  and 
melts  indefinitely  at  110°.  J.  W.  Baker. 

Oxidation  of  mercaptans  and  mercapto-acids 
to  corresponding  sulphonic  acids.  P.  A.  Levene 
and  L.  A.  Mikeska  (J.  Biol.  Chem.,  1926,  70,  365 — 
380). — The  conclusion  previously  reached  (this  vol., 
46)  that  secondary  alcohols  and  their  corresponding 
configuratively  related  halogen  derivatives  rotate 
polarised  light  in  opposite  directions,  has  been  ex¬ 
tended  to  the  arylalkylcarbinols  by  the  observation 
that  oxidation  of  a-phenylpropyl  mercaptan  to  the 
corresponding  sulphonic  acid  involves  a  change  in 
optical  rotation ;  similar  experiments  and  arguments 
indicate  that  configurative  relationship  exists 
between  d-lactic  acid,  d-alanine,  and  d-a-chloropro- 
pionic  acid,  between  Z-malic,  d-ehlorosuecinic,  and 
d-aspartic  acids,  and  between  d-p-hydroxy-,  l- p- 
amino-,  and  Z-B-chloro-butyric  acids.  l-fi-Thiolbulyric 
acid,  [a[“  — 37-81°,  gave  l-$-sulphobutyric  acid,  [a]“ 
— 6-46°;  d-$-thiolbutyric  acid  gave  d-fi-sulphobutyric 
acid,  barium  salt,  [a]“  -}-6-54°.  Thiolsuccinamide  had 
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[a]u  +60-0°,  with  1  equivalent  of  sodium  hydroxide 
[a]i>  +31-59°,  with  2  equivalents  [ajg  +21-89°; 
sulphosuccinamide  had  [ajf)  +23-78°,  with  1  equiv¬ 
alent  of  barium  hydroxide  [a]™  +16-92°,  with  2 
equivalents  [a]j,  +0-66°.  d-a-Phenylpropyl  mercap¬ 
tan,  [a]™  +42-63°,  gave  \-a-phenylpropanesulphon ic 
acid,  [a]'"  — 1-50°.  1-a -Phenylpropyl  mercaptan,  [a]'o 
—8-13°,  d-a-phenylpropyl  mercaptan,  [a]g  +40-19°, 
d-  a-phenyl-  $-methylpropyl  mercaptan,  [ajfj  +15-10°, 
d-u-plienylamyl  mercaptan,  [a]™  +17-94°,  were  all 
racemised  completely  on  oxidation  to  the  corre¬ 
sponding  sulphonic  acids.  C.  R.  Harington. 

Configurative  relationships  of  dialkylacetic 
acids.  P.  A.  Levene  and  L.  W.  Bass  (J.  Biol. 
Chem.,  1926,  70,  211 — 217). — The  following  optically 
active  dialkylacetic  acids  have  been  prepared,  in  the 
first  three  instances  by  fractional  crystallisation  of  the 
quinine  salts,  and  in  the  last  instance  of  the  brucine 
salt,  from  acetone :  Z-a-methylvaleric  acid,  [a]'g  — 13-2° ; 
Z-afJ-dimethyl-n-butyric  acid,  [ajg  — 13-9° ;  d-a-methyl- 
hexoic  acid,  [a]”  +19-6°;  d-ay-dimethyl  valeric  acid, 
[a]g  +19-4°.  C.  R.  Habington. 

Clupanodonic  acid  and  certain  derivatives. 
M.  Tstjjimoto  and  K.  Kjmttra  (Chem.  Umschau, 
1926,  33,  252 — 254). — Clupanodonic  acid,  prepared 
from  Japanese  sardine  oil,  is  shown  to  have  a  definite 
action  on  a  photographic  plate,  this  property  being 
shared  with  Takahashi’s  vitamin-+,  “  liver  resin  ” 
(see  A.,  1924,  i,  239),  squalene,  and  to  a  much  smaller 
extent  with  oleic  acid.  A  table  is  given  showing  the 
solubilities  of  a  series  of  viscous  metallic  salts  of 
clupanodonic  acid  in  organic  solvents.  Esterification 
of  clupanodonic  acid  with  glycerol  in  a  sealed  tube 
in  the  presence  of  carbon  dioxide  results  in  the  form¬ 
ation  of  a  mixture  of  diclupanodonin  and  triclup- 
anodonin.  The  mixture,  d)5  0-9755,  yields  ether- 
soluble  bromides  which  blacken  without  melting  at 
200°.  The  glycerides  are  shown  to  have  greater 
drying  properties  than  the  free  acid,  hut  the  resulting 
films  in  each  case  are  unstable  to  moisture.  Clup- 
anodonyl  alcohol,  C21H;!3-CH2-OH,  gives  decabromo- 
clupanodonyl  alcohol,  C„2H38OBr10,  decomp.  220 — 
250°.  ‘  E.  Holmes. 

Congocopalic  acid;  K.  H.  Batter  and  K. 
Gonser  (Chem.  Umschau,  1926,  33,  250 — 252). — 
The  ether-soluble  portion  of  Congo  copal  yields  to 
1%  sodium  hydroxide  a  crystalline  acid,  m.  p.  115 — 
118°,  iodine  value  93-3  (cf.  Engel,  A.,  1908,  i,  559). 
Methylation  with  diazomethane  gives  the  ester  as  a 
viscid,  yellow  oil.  Treatment  with  nitric  acid  yields 
pentanitrocongocopalic  acid,  C3gH5S04(N02)6)  decomp. 
160°  after  softening  at  140°,  whereas  bromine  gives 
pcjilabromocongocopalic  acid,  C38H6504Br6,  decomp. 
140°.  On  the  basis  of  these  results,  congocopalic  acid 
is  a  dicarboxylic  acid,  C36HS8(C02H)2.  Destructive 
distillation  from  zinc  dust,  sulphur,  or  slaked  lime 
gives  no  well-defined  decomposition  products,  although 
there  is  evidence  in  the  last  case  of  the  formation  of 
terpenoid  hydrocarbons,  (C5H8)3  or  (C6H3)4. 

E.  Holmes. 

Deniges’  reaction  for  citric  acid.  M.  Wage- 
naar  (Phann.  Weekblad,  1926,  63,  1293—1299).— 
The  results  obtained  by  addition  of  Deniges’  reagent, 
mercuric  oxide  dissolved  in  sulphuric  acid,  and  sub¬ 


sequent  oxidation  with  permanganate,  are  greatly 
influenced  by  the  presence  of  chlorides,  the  acetone- 
dicarboxylic  acid  formed  being  further  oxidised  by 
the  chlorine  liberated,  and  yielding  no  or  only  a  small 
precipitate  of  the  mercury  salt.  If  chlorides  are  first 
removed  by  means  of  silver  nitrate,  very  much  more 
uniform  results  are  obtained.  S.  I.  Levy. 

Constitution  of  aldehyde  and  ketone  hydrogen 
sulphites.  G.  Schroeter  (Ber.,  1926,  59,  [B], 
2341 — 2343). — The  transformation  of  phenyl  propane- 
pp-disulphonate  by  aqueous-alcoholic  sodium  or 
barium  hydroxide  into  sulphite  and  p-hydroxy- 
propane-P-sulphonate  is  confirmed  (cf.  A.,  1919,  i, 
518).  Since  the  sulphonate  differs  completely  from 
“  acetone  sodium  bisulphite,”  the  structure  assigned 
to  the  latter  by  Raschig  (this  vol.,  598)  cannot  be 
accepted.  H.  Wren. 

Action  of  paracetaldehyde  as  potassium  iodide. 
R.  Hanssen  (Z.  angew.  Chem.,  1926, 39, 1291 — 1292). 
— Paracetaldehyde  prepared  in  the  usual  way  liber¬ 
ates  small  quantities  of  iodine  from  potassium  iodide. 
If  this  iodine  be  removed  by  means  of  thiosulphate, 
and  the  paracetaldehyde  separated,  dried,  and  dis¬ 
tilled,  it  has  no  further  action  on  the  iodide.  The 
action  occurs  in  presence  of  traces  of  acetaldehyde, 
but  is  not  directly  proportional  to  the  amount  present, 
and  is  ascribed  to  presence  of  peracetic  acid. 

S.  I.  Levy. 

Carbohydrate  oxidation.  VI.  Action  of 
potassium  hydroxide  on  dl-glyceraldehyde. 
W.  L.  Evans  and  H.  B.  Hass  (J.  Amer.  Chem.  Soc., 
1926,  48,  2703 — 2714;  cf.  following  abstract,  also 
this  vol.,  1228). — Detail  improvements  in  the  method 
of  preparing  glyceraldehyde  (cf.  Witzemann,  A.,  1914, 
i,  1050,  1124,  1165)  are  described.  The  action  of 
aqueous  potassium  hydroxide  on  this  aldehyde,  at 
various  concentrations  and  at  25°  and  50°,  has  been 
studied.  The  products  are  formic,  acetic,  and  lactic 
acids.  The  production  of  formic  acid  at  50°  is  an 
increasing  logarithmic  function  of  the  potassium 
hydroxide  concentration,  until  the  latter  reaches  0-7 N, 
after  which  it  becomes  a  decreasing  logarithmic 
function  of  the  alkali  concentration.  Formic  acid  is 
probably  derived  from  the  decomposition  of  pyruv- 
aldehyde  and  of  the  triose  enediol.  The  production 
of  acetic  acid  also  increases  with  the  alkali  con¬ 
centration  until  the  latter  is  0 -6N,  after  which  it 
decreases.  More  acetic  acid  is  produced  as  the 
temperature  is  raised.  It  is  probably  formed  as  the 
result  of  fission  of  pyruvaldehyde.  Acetic  acid  may 
be  determined  in  presence  of  formic  acid  and  other 
non-acid  reducing  agents  by  determining  the  total 
acidity  and  then  determining  the  residual  acidity 
after  boiling  a  sample  of  the  original  acid  mixture 
with  an  excess  of  mercuric  oxide,  which  oxidises  the 
formic  to  carbonic  acid.  The  production  of  lactic 
acid  increases  with  increase  in  alkali  concentration, 
but  soon  approaches  a  constant  value.  When  the 
alkali  concentration  is  below  3-0 N,  the  production  of 
lactic  acid  is  increased  with  rise  in  temperature,  but 
above  this  concentration,  more  lactic  acid  is  produced 
at  lower  temperatures,  on  account  of  the  formation 
of  tars.  When  the  alkali  treatment  is  carried  out  in 
presence  of  alcoholic  phenylhydrazine,  the  osazone 
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of  pyruvaldehyde  is  precipitated.  At  25°,  the  pro¬ 
duction  of  the  latter  increases  until  the  alkali  con¬ 
centration  is  1-ON,  and  then  decreases,  whilst  at  50° 
the  maximum  is  reached  with  an  alkali  concentration 
of  0-5 N,  probably  on  account  of  the  more  rapid  form¬ 
ation  of  lactic  acid.  The  following  scheme  is  suggested 
as  the  mechanism  of  the  formation  of  pyruvaldehyde 
and  lactic  acid  from  glyceraldehyde  : 

oh-ch2-ch(OH)-cho  ->  oh-ch2-C(OH):ch- 

CHO-CO-CHg  CH3-CH(0H)-C02H. 
The  results  obtained  are  thus  in  theoretical  accord 
with  those  noted  ( loc .  cit.)  for  the  action  of  alkalis  on 
dextrose  and  d-galactose.  F.  G.  Willson. 

Carbohydrate  oxidation.  V.  Oxidation  of 
dihydroxyacetone  to  hydroxypyruvaldehyde. 
W.  L.  Evans  and  C.  E.  Waking  (J.  Amer.  Chem. 
Soc.,  1926,  48,  2678 — 2681 ;  cf.  preceding  abstract). 
— At  the  ordinary  temperature,  dihydroxyacetone  is 
oxidised  by  saturated  aqueous  copper  acetate  to 
hydroxypyruvaldehyde,  whilst  at  65°  mesoxalic  acid 
is  obtained.  At  80°,  aqueous  copper  sulphate  oxidises 
dihydroxyacetone  to  hydroxypyruvic  acid.  Hydroxy¬ 
pyruvaldehyde  exists  in  the  solid  state  as  a  trimeride, 
m.  p.  99°.  This  depolymerises  slowly  in  cold,  and 
rapidly  in  hot,  water.  E.  G.  Willson. 

Some  derivatives  of  AY-hexen-p-one  and 
£-methyl-Av-hepten-p-one.  J.  Pastureau  and 
(Mlle.)  Zamenhof  (Bull.  Soc.  chim.,  1926,  [iv],  39, 
1430 — 1439 ;  cf.  this  vol.,  272). — On  treatment  with 
magnesium  methyl  or  ethyl  bromide,  the  intermediate 
ketonic  alcohols  recently  described  (loc.  cit.)  afford 
the  corresponding  glycols.  Thus  8-hydroxyhexan- 
P-one  gives  $-methylhexane-$8-diol,  b.  p.  121°/30  mm., 
dn  0-9321,  1-4407,  and  y-methylheptane-yz-diol, 

b.  p.  1210/23  mm.,  dl&  0-9299,  n?>  1-4467.  8-Hydroxy- 
P-methylheptan-£-one  gives  $£-dimethylheptane-$8-diol, 
b.  p.  9777  mm.,  dls  0-9020,  n™  1-4370,  and  yy-dimethyl- 
octane-yz-diol,  b.  p.  130°/21  mm.,  dn  0-9118,  1-4453. 

The  following  tertiary  alcohols  were  similarly  obtained 
from  Av-hexan-p-one  and  ^-methyl-Ar-hepten-p-one  : 
fi-methyl-Av-hexen-fi-ol,  b.  p.  49°/ll  mm.,  <fs  0-8536, 
n\>  1-443;  y-methyl-As-hexen-y-ol,  b.  p.  103°/75  mm., 
cP  0-8571,  nf,  1-4465;  p£-dimethyl-Av-heplen-$-ol, 
b.  p.  48°/5  mm.,  d16  0-8308,  1-4373  (affording  on 

hydrogenation  in  the  presence  of  platinum-black 
P£-dimethylheptan-p-ol,  b.  p.  48°/7  mm.,  d20  0-8186, 
7if,  1-4242),  and  yy-dimethyl-As-octen-y-ol,  b.  p.  70°/ 

11  mm.,  d13  0-8374,  1-4397.  On  dehydration  with 

anhydrous  oxalic  acid  at  130°,  these  tertiary  alcohols 
are  converted  into  the  corresponding  diolefines,  whilst 
with  hypochlorous  acid  or  hypobromous  acid  they 
afford  the  halogenohydrin  of  the  trisubstituted 
glycerols,  R-CH(OH)-CHX-CR'Me-OH.  These  halo- 
genohydrins  are  unstable  and  could  not  be  converted 
into  the  corresponding  substituted  glycerol.  pj-Di- 
methyl-Aar-heptadiene,  b.  p.  31°/7  mm.,  cP  0-7923, 
7if;  1-4606,  absorbs  2  atoms  of  bromine  in  chloroform 
solution.  ^-Dimethyl- A^-octadiene  has  b.  p.  58°/ 

12  mm.,  cP  0-7933,  rif,  1-456.  y-Chloro-$-methylhexane- 
p 8-diol,  an  unstable  oil,  is  obtained  from  p-methyl- 
Ar-hexen-p-ol  or  from  the  chlorohydrin  of  Ar-hexen- 
P-onc  and  magnesium  methyl  bromide.  y-Chloro- 
$t,-dimethylheptane-$8-diol,  b.  p.  91°/11  mm.,  da 


1-4638,  lift  1-026;  y-bromo-$-methylhexane-$8-diol, 
b.  p.  87°/22  mm. ;  y-bromo-$£-dimethylheptane-$8-diol, 
b.  p.  115 — 120720  mm-,  and  y8-dibromo-$l-dimethyl- 
heptan-$-ol,  dr°  1-5101,  it™  1-5023,  are  also  described. 
The  last-named,  an  unstable  oil,  rapidly  decomposes 
on  exposure  to  light  into  the  tertiary  alcohol  and 
hydrogen  bromide;  on  hydrolysis  with  potassium 
carbonate  at  120°,  it  affords  an  unsaturated  bromo - 
derivative,  b.  p.  62°/5  mm.,  d13  1-175,  ti”  1-485,  either 
CHMe2-CH2-CH:CBr-CMe-OH  or 
CHMe2-CH2-CH(OH)-CBr:CMe2.  R.  Brightman. 

Hydroxymethylene  ketones,  particularly  those 
derived  from  methyl  ethyl  ketone.  E.  Benary 
(Ber.,  1926,  59,  [B],  2198—2201 ;  cf.  this  vol.,  272, 
500). — The  product  obtained  by  the  action  of  benzene- 
diazonium  chloride  on  the  sodium  salt  of  methyl 
a-hydroxymethylene-ethyl  ketone  is  identified  as  di- 
acetylmonophenylliydrazone,  the  reaction  consisting 
in  the  replacement  of  the  hydroxymethylene  group 
by  the  benzenediazonium  radical.  Although  the 
ketone  has  the  structure  COMe*CMe!CH-OH,  its 
sodium  salt  is  derived  in  part  from  the  isomeric  form, 
Et-CO-CHICH-OH,  since  when  treated  with  ammonia 
it  affords  5-propionylr2-ethylpyridine,  b.  p.  247 — 
248°  (corr.)  [additive  compound  with  mercuric  chloride, 
m.  p.  178°  (decomp.) ;  picrate,  m.  p.  217° ;  oxime, 
m.  p.  104°] ;  the  main  product  of  the  action  is  the 
imine,  (COMe-CMeiCH)2NH,  m.  p.  162°.  The  product 
obtained  by  the  condensation  of  methyl  n-propyl 
ketone  with  ethyl  formate  appears  to  consist  entirely 
of  the  normal  derivative,  since  only  1-phenylpyrazole- 
5-earboxylic  acid  could  be  isolated  by  oxidation  of 
the  product  obtained  from  its  sodium  salt  and  phenyl- 
hydrazine.  H.  Wren. 

Action  of  acetic  anhydride  on  methylglyoxal. 
B.  Sjollema  and  L.  Seekles  (Rec.  trav.  chim.,  1926, 
45,  654 — 656). — By  the  interaction  of  acetic  anhydride 
on  anhydrous  methylglyoxal  in  the  presence  of  ferric 
chloride  methylglyoxal  diacetate,  b.  p.  Ill — 113°/ 
10  mm.,  m.  p.  27°  [p -nitrophcnylhydrazom,  m.  p.  250° 
(indef.)],  is  produced.  The  substance  has  the  pro¬ 
perties  of  a  ketone,  and  is  therefore  formulated 
CH3-CO-CH(OAc)2.  W.  J.  Powell. 

Preparation  of  the  chlorohydrins  of  mesityl 
oxide.  J.  Pastureatt  and  Bader  (Bull.  Soc.  chim., 
1926,  [iv],  39,  1428 — 1430).— Fractionation  of  the 
chlorohydrin  of  mesityl  oxide  affords  (yield  25%) 
the  chlorohydrin  (methyl  a-chloro-fi-hydroxyisobutyl 
ketone),  b.  p.  73°/10  mm.,  previously  described  (A., 
1922,  i,  717),  together  with  8%  of  methyl  p -chloro- 
a-hydroxyisobulyl  ketone,  b.  p.  68°/10  mm.,  which  is 
more  stable  to  light,  and  traces  of  methyl  a-chloro- 
Aa-butenyl  ketone,  b.  p.  39 — 41°/10  mm.,  dm  1-0235, 
n%  1-4570  [semicar bazone,  m.  p.  167°  (decomp.)]  (cf. 
A.,  1900,  i,  274).  An  unfractionated  sample  of  the 
chlorohydrin  of  mesityl  oxide  after  4  months  con¬ 
tained  only  traces  of  chlorohydrin.  With  semicarb- 
azide,  methyl  a-chloro-p-hydroxyisobutyl  ketone 
yields  chloromesitvl  oxide  semicarbazone  (cf.  A., 
1910,  i,  93  ;  1913, 1,  444).  R.  Brightman. 

Function  of  phosphates  in  the  dissimilation 
of  hexoses.  A.  Lebedev  (Z.  physiol.  Chem.,  1926, 
160,  96). — A  claim  for  priority  over  Kluyver  and 
Struyk  (this  vol.,  978).  P.  W.  Clutterbuck. 
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Carbohydrate  oxidation.  IV.  Action  of 
potassium  hydroxide  on  d-glucose  and 
d-galactose.  W.  L.  Evans,  R.  H.  Edgar,  and 
G.  P.  Hoee  (J.  Amer.  Chem.  Soc.,  1926,  48,  2665 — 
2677;  cf.  this  vol.,  149). — The  action  of  various 
concentrations  of  aqueous  potassium  hydroxide  on 
d-glucose  and  d-galaetose  at  25°,  50°,  and  75°  has  been 
studied.  The  amount  of  lactic  acid  thus  produced 
increases  both  with  alkali  concentration  and  with 
rise  in  temperature.  It  is  formed  by  fission  of  the 
yS-“  enediol  ”  with  successive  production  of  enolised 
glyceraldehyde  and  pyruvaldehyde,  and  its  pro¬ 
duction  can  therefore  be  taken  as  a  measure  of  the 
formation  of  this  yS-enediol.  More  lactic  acid  is 
obtained  from  d-glucose  than  from  d-galactose  under 
the  same  conditions.  The  formation  of  acetic  and 
formic  acids,  which  are  probably  derived  from  the 
decomposition  of  pyruvaldehyde  into  carbon  monoxide 
and  acetaldehyde,  reaches  a  maximum,  in  the  case 
of  both  sugars,  at  an  alkali  concentration  of  about 
0-5N,  thereafter  diminishing  owing  to  the  increasing 
rate  of  formation  of  lactic  acid.  The  total  yield  of 
formic  acid,  however,  is  greater  than  that  obtained 
from  pyruvaldehyde,  and  this  is  taken  to  indicate 
the  formation  of  the  ap-enediol,  which  undergoes 
fission  with  formation  of  pentose  and  formaldehyde 
methylenenol.  As  alkali  concentration  and  tem¬ 
perature  are  increased,  the  total  yield  of  formic  acid 
tends  to  approach  that  of  the  total  acetic  acid.  The 
yield  of  pyruvaldehyde  (isolated  as  the  osazone)  also 
passes  through  a  maximum  as  alkali  concentration 
and  temperature  are  increased,  beyond  which  point 
it  yields  lactic  acid  more  rapidly  than  osazone. 
d- Galactose  also  yields  d-galacto-a-metasaccharinic 
acid  lactone,  m.  p.  143-5°  (cf.  Nef,  A.,  1908,  i,  5),  in 
amount  increasing  with  alkali  concentration  and 
temperature.  Its  formation  is  taken  as  a  measure 
of  the  existence  of  this  carbohydrate  as  the  py-enediol. 
A  mechanism  is  suggested  for  the  formation  of 
saccharinic  acid  lactones  from  the  three  hexose 
enediols,  through  the  intermediate  hexose  o-diketo- 
derivatives.  E.  G.  Willson. 

Action  of  aniline  on  dextrose  in  acetic  acid 
solution.  II.  C.  N.  Cameron  (J.  Amer.  Chem. 
Soc.,  1926,  48,  2737—2743;  cf.  this  vol.,  1026).— 
The  formation  of  glucoseanilide  is  catalysed  by 
potassium  dihydrogen  phosphate  as  well  as  by  acetic 
acid,  and  the  former  reagent  is  also  an  effective 
catalyst  for  the  subsequent  changes  resulting  in  the 
production  of  the  brown  product  from  glucoseanilide. 
This  coloured  material,  precipitated  by  water  from 
alcoholic  solutions  of  dextrose,  aniline,  and  acetic 
acid,  contains  some  2  : 5-dianiloquinone,  indicating 
that  aniline  is  more  readily  oxidised  in  presence  of 
dextrose.  The  more  difficultly  oxidisable  benzyl- 
amine,  however,  also  gives  coloured  products  with 
dextrose  and  acetic  acid.  As  the  filtrate  from  the 
coloured  material  contains  neither  gluconic  acid  nor 
sorbitol,  it  is  concluded  that  this  product  is  chiefly 
a  condensation  product  of  aniline  with  some  degrad¬ 
ation  product  of  the  dextrose,  possibly  methylglyoxal. 
o-  and  p-Toluidines  behave  in  the  same  way  as  aniline 
towards  dextrose.  Solutions  of  dextrose,  aniline, 
and  acetic  acid  show  a  greater  reactivity  than  when 


either  dextrose  or  aniline  is  absent,  and  it  is  concluded 
that  the  glucoseanilide  is  isomerised  to  a  reactive 
form,  probably  the  aldehyde  isomeride  (cf.  Irvine  and 
Gilmour,  J.C.S.,  1908,  93,  1429).  Dextrose  has  little 
effect  on  the  coloration  of  methylaniline  solutions  in 
acetic  acid.  F.  G.  Willson. 

New  crystalline  forms  of  trimethylglucose  and 
dimethylglucose.  W.  N.  Haworth  and  W.  G. 
Sedgwick  (J.C.S.,  1926,  2573 — 2580). — A  mixture  of 
the  p-glucosides  of  (a)  tetramethylglucose,  (6)  tri¬ 
methylglucose,  and  (c)  dimethylglucose,  obtained  by 
the  methylation  of  dextrose  with  methyl  sulphate, 
was  separated  into  the  corresponding  fractions  (A), 
b.  p.  95°/0-01  mm.,  nD  1-4455;  (B),  b.  p.  124—127°/ 
0-01  mm.,  nD  1-4578,  and  (C),  b.  p.  146°/0-01  mm., 
nD  1-4730.  From  (B)  two  crystalline  trimethyl- 
P-methylglucosides  were  obtained  (I),  m.  p.  67 — 68°, 
and  (II),  m.  p.  64°.  Hydrolysis  of  (I)  yielded  a 
trimethylglucose  (2:4:6  suggested),  m.  p.  123°,  [a]D 
+89-7°  — +71-9°  in  water,  and  4-110°  — >-  +69-7°  in 
methyl  alcohol,  identical  with  the  trimethylglucose, 
m.  p.  123°,  obtained  by  the  hydrolysis  of  heptamethyl- 
sucrose.  From  (C),  by  hydrolysis,  a  crystalline  di¬ 
methylglucose ,  m.  p.  156 — 157°,  [a]D  4-93-1°  —  y  4-62-4° 
in  water,  and  +110° — >  464-7°  in  methyl  alcohol, 
was  obtained.  H.  Burton. 

Diisopropylideneglucose.  III.  Methylated 
methylglucosides  prepared  from  monoisopro- 
pylideneglucose.  P.  A.  Levene  and  G.  M.  Meyer 
(J.  Biol.  Chem.,  1926,  70,  343 — 353). — Dn  heating 
with  methyl  alcohol  and  hydrogen  chloride  and 
further  methylation  of  the  product,  yef-trimethyl- 
isopropylideneglucose  gave  (3ye£-tetramethylmethyl- 
glucoside,  b.  p.  102°/0-3  mm.,  [a]D  —12-4°;  the 
rate  of  hydrolysis  of  the  latter  compound  was 
greater  than  that  of  the  PyS£-isomeride.  The  tri- 
methylisopropylideneglucose  yielded  trimethylglucose, 
[a]D  —8°  to  —11-4°;  this  yielded  a  methylglucoside, 
b.  p.  135°/0-5  mm.,  [a]D  4-13-3°,  which  in  turn 
gave  a  tetramethylmethylglucoside,  b.  p.  105°/ 
0-3  mm.,  [a]  +29-2°;  after  distillation  (b.  p.  150°/ 
0-3  mm.),  the  trimethylglucose  gave  two  glucosides, 

(1)  b.  p.  110 — 115°/0-4  mm.,  [a]D  +50°  (average); 

(2)  b.  p.  130°/0-2  mm.,  [«]D  -17°  to  -54°;  these 

compounds  yielded  tetramethyl  derivatives  having, 
respectively,  b.  p.  98 — 100°/0-3  mm.,  [a]0  +63°, 
and  b.  p.  110°/0-5  mm.,  [a]D  —54-9°.  None  of  these 
compounds,  except  the  distilled  trimethylglucose, 
reduced  Fehling’s  solution  in  the  cold ;  all  gave  strong 
orcinol  reactions.  It  is  concluded  that  the  supposed 
power  of  y-methylated  sugars  to  reduce  Fehling’s 
solution  in  the  cold  is  due  to  impurity,  and  that 
Icovorotation  is  not  necessarily  a  characteristic  of 
methylated  glucoses  derived  from  diisopropylidene¬ 
glucose.  C.  R.  Harington. 

Mutarotation.  VII.  Third  modification  of 
galactose.  C.  N.  Ruber  and  J.  Minsaas  (Ber., 
1926,  59,  [B],  2266—2281 ;  cf.  A.,  1925,  i,  773).— 
The  inference  that  two  modifications  of  galactose 
are  present  in  its  aqueous  solution,  since  the  specific 
rotation  follows  a  simple  logarithmic  law,  is  not 
theoretically  valid,  since  three  (or  more)  modifications 
in  a  solution  may  cause  such  change  with  respect  to 
time  as  is  consonant  with  a  simple  logarithmic  law 
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within  the  limits  of  experimental  error.  An  aqueous 
solution  of  a-galactose  suffers  initial  expansion 
followed  by  contraction ;  the  change  in  volume  does 
not  follow  a  simple  logarithmic  law  until  after  about 
50  min.  Similarly,  the  refractive  index  of  a  similar 
solution  increases  slowly  at  first  and  then  more 
rapidly,  the  curve  gradually  becoming  simply  log¬ 
arithmic.  Again,  the  temperature  of  a  solution  of 
a-galactose  in  water  decreases  rapidly  at  first  and 
subsequently  rises  slowly.  Similar  relationships  are 
not  observed  with  (3-galactose. 

As  judged  by  the  specific  rotation,  the  equilibrium 
solution  of  galactose  (100  g.  per  litre)  contains  69-19% 
of  (3-galactose  and  30-81  %  of  a-galactose.  If  only  two 
modifications  are  actually  present,  the  physical  pro¬ 
perties  of  a  solution  of  the  forms  mixed  in  this  pro¬ 
portion  should  be  independent  of  the  time.  Actually 
this  is  not  the  case,  and  it  is  not  possible  to  prepare 
a  solution  fulfilling  these  conditions.  The  existence 
of  a  third  modification  of  galactose  is  therefore 
postulated  (cf.  Lowry,  J.C.S.,  1904,  85,  1570).  In 
aqueous  solution,  a-galactose  appears  to  be  trans¬ 
formed  with  great  but  measurable  velocity  into 
galactose-B,  which,  at  a  considerably  slower  rate,  is 
converted  partly  into  (3-galactose.  The  physical 
constants  of  a-galactose,  galactose-2?,  and  (3-galactose 
are  :  Vmco  109-312,  109-538,  and  109-128;  62-10, 

62-15,  and  62-51 ;  [a]D  +144-5°,  +135-0°,  and  +52-2°. 
In  the  aged,  aqueous  solution  of  10  g.  galactose  in  100 
mol.,  0-661  g.  of  a-galactose,  2-735  g.  of  galactose-2?, 
and  6-604  g.  of  (3-galactose  are  present.  The  isolation 
of  galactosc-2?  has  not  been  achieved.  H.  Wren. 

Stable  y-glucose.  H.  Pringsheim  and  A. 
Beiser  (Ber.,  1926,  59,  [2?],  2241— 2243).— If 
rise  of  temperature  is  avoided  as  far  as  possible 
during  evaporation  of  solutions  of  stable  y-glucose 
(cf.  this  vol.,  822),  the  product  has  uniformly  [a]D 
+  105°  to  +107°  in  water.  Fractional  precipitation 
of  it  from  aqueous  solution  by  ethyl  alcohol  affords 
evidence  that  it  is  homogeneous.  Repeated  evapor¬ 
ation  of  its  aqueous  solution  on  the  water-bath  causes 
the  specific  rotation  to  recede  to  +62-6°  without 
increase  of  reducing  power,  and  therefore  without 
production  of  normal  dextrose.  Possibly  mutarot- 
ation  occurs  at  a  high  temperature  which  is  impeded 
at  a  lower  temperature  by  the  particular  position  of 
the  oxygen  bridge.  In  support  of  this  hypothesis, 
the  isolation  of  two  acetates  is  described,  stable 
y-glucose  penta-acetate-A,  m.  p.  105°,  [a]"  +S6-5° 
in  chloroform,  prepared  from  acetic  anhydride  and 
sodium  acetate  and  pyridine,  and  stable  y-glucose 
penta-acetate-H ,  m.  p.  120 — 121°,  [a]j?  +116-8°  in 
chloroform,  prepared  by  means  of  acetic  anhydride 
in  the  presence  of  a  little  zinc  chloride.  H.  Wren. 

Degradation  of  reducing  bioses.  III.  Direct 
elucidation  of  the  constitution  of  lactose.  G. 
Zemplen  (Ber.,  1926, 59,  [2?],  2402 — 2413 ;  cf.  Part  II, 
following). — Lactose  is  converted  by  hydroxylamine 
into  the  non-crystalline  oxime,  which,  with  sodium 
acetate  and  glacial  acetic  acid,  affords  octa-acetyl- 
lactobiononitrile  in  about  70%  yield.  Treatment  of 
the  latter  compound  with  sodium  methoxide,  whether 
or  not  followed  by  the  use  of  silver  acetate,  affords 
d-galacto-d-arabinose,  isolated  as  the  benzylphenyl- 


hydrazone,  m.  p.  223 — 225°  (decomp.),  [a]24  +4-4°  in 
a  mixture  of  pyridine  (4  vols.)  and  alcohol  (6  vols.), 
not  identical  with  the  product  isolated  by  Ruff 
through  calcium  lactobionate.  The  hydrazone  is 
decomposed  by  benzaldehyde  with  formation  of 
non-crystalline  d-galacto-d-arabinose,  [a]g  -58-1°  in 
aqueous  solution.  The  new  sugar  is  hydrolysed  by 
emulsin  to  d-arabinose  and  galactose ;  it  yields  a 
phenylosazone,  m.  p.  about  242°  (decomp.),  and, 
apparently,  a  mixture  of  isomeric  acetates.  The  non- 
crystalline  oxime  of  d-galacto-d-arabinose  is  converted 
by  acetic  anhydride  and  sodium  acetate  into  hepta- 
acelyl-d-galacto-d-arabinonitrile,  m.  p.  132°,  [a],+_‘+5-6° 
in  chloroform,  which,  with  sodium  methoxide  and 
chloroform,  affords  d-galacto-d-erythrose,  [a]g5  +17-2° 
in  aqueous  solution.  The  latter  compound  is  not 
hydrolysed  by  emulsin,  but  is  converted  by  1% 
hydrochloric  acid  into  d-erythrose  and  d-galactose. 
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Since  it  is  unable  to  yield  an  osazone,  it  must  have 
the  constitution  (I),  and  consequently  the  structure 
(II)  is  assigned  to  lactose.  H.  Wren. 

Irreversible  hydrolysis  of  maltose  by  maltase. 
H.  Colin  (Bull.  Soc.  chim.,  1926,  [iv],  39,  1481 — 
1483). — The  hydrolysis  of  maltase  by  dried  mycelium 
powder  ( Mucor  Boulard )  even  in  concentrated  (40%) 
solution  is  complete,  and  no  evidence  of  reversibility 
was  obtained.  The  ferment  is  without  action  on 
dextrose  at  the  ordinary  temperature  (cf.  Hill,  J.C.S., 
1898,  73,  6S4;  1903,83,578).  R.  Brightman. 

Synthesis  of  melibiose.  A.  Pictet  and  H.  Vogel 
(Helv.  Chim.  Acta,  1926,  9,  805 — 809). — Diglucosan 
and  digalactosan,  when  heated  with  zinc  chloride, 
give  a  vitreous  mass  which,  when  treated  with  hydro¬ 
chloric  acid  and  then  with  silver  carbonate,  gives  with 
alcohol  a  syrup,  from  which  a  substance ,  m.  p.  196 — 
197°,  [a]D  +112-2°  (acetate,  m.  p.  146°),  separates. 
The  alcoholic  solution  contains  melibiose. 

E.  W.  Wignall. 

Degradation  of  reducing  bioses.  II.  Con¬ 
stitution  of  turanose  and  melezitose.  G.  Zemplen 
and  G.  Braun  (Ber.,  1926,  59,  [I?],  2230—2241 ;  cf. 
this  vol.,  822). — Melezitose  is  converted  by  treatment 
with  methyl  sulphate  and  sodium  hydroxide  into 
undecamethylmelezitose,  b.  p.  195 — 200°/0-35  mm., 
[a]',?  +105-25°  in  water,  [a]1,?  +113-4°  in  alcohol, 
which  is  converted  by  hydrolysis  with  20%  acetic 
acid  followed  by  mcthylation  with  methyl  sulphate 
into  a  mixture  of  tctramethyl-a-  and  -  (3-methyl - 
glucoside  and  octamethylturanose,  b.  p.  159 — 162°/ 
0-15  mm.,  [a]if  +106-7°  in  water,  [a]1,?  +109-7°  in 
alcohol.  Hydrolysis  of  the  latter  compound  with- 
2-5%  hydrochloric  acid  gives  as  intermediate  product 
heptamethylturanose,  b.  p.  162 — 163°/0-06  mm.,  [a]'/} 
+  106-0°  to  +104-8°  in  alcohol  during  18  hrs.,  and 
as  final  products  ayS-trimethylfructose,  b.  p.  100 — 
110°/0-08  mm.,  [a%  +29-27°  to  +30-3°  in  water 
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during  18  hrs.,  [a]',?  +23-97°  to  +24-96°  in  alcohol 
during  18  hrs.,  and  tetramethylglucose.  The  tri- 
methylfructose  does  not  yield  an  osazone.  When 
reduced  by  Haworth  and  Mitchell’s  method  (J.C.S., 
1923,  123,  309),  it  yields  a  product  of  which  the 
specific  rotation  does  not  change  by  addition  of  boric 
acid  and  therefore  does  not  contain  vicinal  free 
hydroxy-groups.  Oxidation  of  trimethylfructose 
with  nitric  acid  and  subsequently  with  permanganate 
gives  a  crystalline  hydroxydimethoxyglutaric  acid, 
[“]»  +36-9  to  +34-5°  in  alcohol  during  24  hrs. 

Octa-acetylcellobiononitrile  (ZemplOi,  loc.  cit.)  is 
degraded  to  glucosidoarabinose,  which,  when  treated 
with  methyl  sulphate  and  sodium  hydroxide,  affords 
hexamethylmethyl-d-gluco-d-arabinoside,  b.  p.  167 — 
16S°/0-4  mm.,  m.  p.  96-5—97°,  [a]2uL  -35-26°  in  water, 
[a]n  —11-4°  in  alcohol,  which  is  hydrolysed  by  5% 
hydrochloric  acid  to  tetramethylglucose  and  p8-di- 
methyl-d-arabinose,  b.  p.  128 — 129°/0-32  mm.,  [a],) 
—95-46°  to  —105-1°  in  alcohol  during  24  hrs.  The 
latter  substance  is  oxidised  by  nitric  acid  to  $-hydr- 
oxy-aa'-dimethoxyglutaric  acid,  b.  p.  70°/0-24  mm., 
[a]f,'  —44-5°  in  alcohol.  Since  this  acid  is  not  identical 
with  that  obtained  from  trimethylfructose,  the 
latter  acid  must  be  a-liydroxy-a'p-dimethoxyglutaric 
acid  and  the  methylated  sugar  ayS-trimethylfruetose. 


CH2-OH 

ch2-oh 

r  -CH- 

1  C>OH 

C-O-Glu 

H-(j>OH 

HO-G-H 

HO-t^-H 

Glu= 

0  H-C-OH  ( 

)  H-C-OH 

H-CJ-OH 

|  H-C-O-Glu  1 

L  ch2 

H-C-O-Glu 

L  ch2 

H-O  — 
L  CH,-C 

(I.)  (II.) 


If  the  amylene  oxide  structure  of  fructose  is  accepted, 
the  constitutions  (I)  and  (II)  are  assigned  to  turanose 
and  melezitose.  H.  Wren. 

Location  of  the  glucose  residues  in  starch  ; 
degradation  of  monomethyltrihexosan  to 
f-methylglucose.  R.  Kuhn  and  W.  Ziese  (Ber., 
1926,  59,  [B],  2314 — 2316). — Trihexosan,  from  potato 
starch,  is  converted  by  sodium  hydroxide  and  methyl 
sulphate  at  the  ordinary  temperature  into  mono- 
metliyltrihexosan,  [ajg  +116-7°  in  l-15iV-hydro- 
chloric  acid,  the  homogeneity  of  which  is  established 
by  its  unfermentability  with  malt,  pancreas,  or 
salivary  amylase.  When  hydrolysed  with  acid,  it 
yields  £-methylglucose,  identified  as  the  osazone. 
Pringsheim’s  formulre  for  trihexosan  (A.,  1924,  i, 
714),  in  which  free  -CH2-OH  groups  are  not  present, 
must  therefore  be  rejected.  In  starch,  the  primary 
hydroxy-groups  do  not  occupy  the  same  preferential 
position  as  in  trihexosan.  When  methylated  under 
the  conditions  used  above,  the  product  contains 
much  dimothylated  substance  and  also  non-methyl- 
ated  carbohydrate.  Etherification  does,  however, 
occur  in  the  ((-position,  so  that  the  conception  that 
all  the  primary  hydroxy-groups  are  involved  in  the 
production  of  oxygen  bridges  in  starch  and  in  many 
of  the  products  of  its  degradation  is  no  longer  tenable. 

H.  Wren. 

Inulin.  M.  Bergmann  and  E.  Knehe  (Annalen, 
1926,  449,  302 — 312). — By  keeping  mixtures  of 
inulin,  acetic  anhydride,  and  pyridine  for  some  days 


at  temperatures  between  20°  and  60°,  an  80%  yield  of 
inulin  liexa-acetate,  m.  p.  135°  after  softening  at  7S°, 
[a]?)  —39-5°  in  glacial  acetic  acid,  is  obtained.  Deter¬ 
minations  of  the  mol.  wt.  of  this  acetate  by  the 
cryoscopic  method,  using  low  (less  than  1%)  con¬ 
centrations  in  glacial  acetic  acid  (cf.  A.,  1925,  i, 
1384),  show  that  the  substance  has  the  formula 
C12H14O10Ac0,  and  this  suggests  that  inulin  is  a 
polymerised  difructose  anhydride,  which  agrees  with 
the  views  of  Schmid  and  Becker  (A.,  1925,  i,  1386). 
Experiments  on  the  fractionation  of  the  acetate  by 
diffusion  yielded  no  evidence  of  further  “  dissoci¬ 
ation  ”  to  a  fructose  anhydride.  This  acetate  seems 
to  be  quite  different  from  the  triacetate  of  Prings- 
heim  and  Aronowsky  (A.,  1921,  i,  545),  to  which  the 
structure  of  a  trebly  polymerised  anhydrotri- 
fructose  was  given. 

When  hydrolysed  with  alcoholic  potassium  hydr¬ 
oxide  solution,  the  hexa-acetate  regenerates  inulin, 
which  in  turn  regenerates  the  hexa-acetate  on  acetyl¬ 
ation.  R.  W.  West. 

Cellulose.  XXI.  Relation  of  Py£-trimethyl- 
glucose  to  the  constitution  of  cellulose  ;  the 
movement  of  oxygen-bridges  in  carbohydrates. 
E.  Micheel  and  K.  Hess  (Annalen,  1926,  449, 
146 — 155;  cf.  this  vol.,  715). — Treatment  of  tri- 
methylglucose  with  methyl-alcoholic  hydrogen 
chloride  at  30°  affords  the  hetero-methylglucoside, 
containing  the  amylene  oxide  ring  (cf.  Schlubach 
and  von  Bomhard,  this  vol.,  600),  whilst  similar 
treatment  at  100°  yields  the  normal  methylglucoside, 
containing  the  butylene  oxide  ring  (cf.  Irvine  and 
Hirst,  J.C.S.,  1922,  121,  1221).  By  treating  the 
hetero-methylglucoside  with  methyl-alcoholic  hydro¬ 
gen  chloride  at  100°,  it  is  quantitatively  converted 
into  the  normal  form,  which  is  the  more  stable  and 
cannot  be  made  to  undergo  the  reverse  change. 
When  trimethylglucose  is  dissolved  in  methyl-alcoholic 
hydrogen  chloride,  it  is  converted  into  a  mixture  of 
normal  and  hetero-forms,  as  is  shown  by  the  value 
for  the  initial  specific  rotation  being  10 — 20°  below 
normal  (cf.  Irvine  and  Hirst,  loc.  cit.).  At  30°,  only 
the  hetero-form  is  converted  into  the  glucoside, 
whilst  at  100°  the  normal  glucoside  may  be  formed 
both  directly  and  from  the  hetero-glucoside. 

If  Haworth’s  conception  of  the  amylene  oxidic 
structure  of  glucose  be  adopted  (A.,  1925,  i,  1133), 
the  prefixes  n-  and  h-  used  in  this  paper  must  be 
interchanged. 

Methylation  of  the  trimethybnethylglucoside,  [a]D 
+87-2°,  obtained  from  trimethylcellulose,  yields  a 
mixture  of  a-  and  (3-forms  of  tetramethylmethyl- 
glucoside,  [a]D  +92-6°,  which  suggests  that  the 
tetramethylglucoside  and  original  trimethyl  - 
glucoside  consist  of  a  mixture  of  65%  a -form  and 
35%  p-form,  and  that  the  unknown  2:3: 6-tri- 
methyl-a-methylglucoside  has  [a]0  about  +150°. 
The  stability  of  a-  and  p-forms  is  suggested  by  the 
fact  that  octamcthyl-lactose  yields  2:3:  6-trimethyl- 
P-methylglucoside  (cf.  Schlubach  and  Moog,  A., 
1923,  i,  1063),  which  on  methylation  yields  2  :  3  :  5  :  6- 
tetramethyl-p-methylglucoside.  Hydrolysis  of  octa- 
methyl-lactose,  however,  yields  tetramethylmethyl- 
galactoside,  [a]g  +133-9°,  which  is  a  mixture  of 
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92%  a-form  and  8%  (3-form,  showing  that  mixtures 
of  the  two  forms  may  be  obtained  in  reactions  involv¬ 
ing  fission.  R.  W.  West. 

Comparative  tests  on  the  Maule  [permangan¬ 
ate]  and  phloroglucinol  reactions  for  the  detec¬ 
tion  of  lignification.  E.  Siersch  (Mikroehem., 
1926,  4,  188 — 198). — From  a  large  number  of  com¬ 
parative  tests  on  various  plants,  it  is  shown  that 
Maule’s  permanganate  method  for  the  detection  of 
lignified  membranes  is  not  a  specific  test  and  the 
reaction  is  due  to  substances  other  than  those  which 
give  the  phloroglucinol  reaction.  Starting  with  the 
lowest  forms  of  vegetable  life  and  passing  upwards, 
the  Maule  test  gives  positive  results  first  with  certain 
varieties  of  Selaginellce,  whilst  the  phloroglucinol 
test  is  already  positive  with  the  ferns. 

A.  R.  Powell. 

Tenacity  of  organic  residues.  V.  J.  von 
Braun,  M.  Kuhn,  and  J.  Weismantel  (Annalen, 
1926,  449,  249 — 277;  cf.  this  vol.,  829). — Methyl- 
amine,  treated  with  (3-chloroallyl  chloride,  yields  a 
mixture  of  methyl-$-chloroallylamine,  b.  p.  112° 

( hydrochloride ,  m.  p.  156°;  picrate,  m.  p.  110°),  and 
methyldi- fi-chloroallylamine,  b.  p.  70°/14  mm.  (hydro¬ 
chloride,,  m.  p.  125°;  picrate,  m.  p.  95°;  methiodide, 
m.  p.  130°),  which  with  cyanogen  bromide  gives 
methyl tri-^-chloroallylammonium  bromide,  m.  p.  133°, 
(3-chloroallyl  bromide,  and  methyl-$-chloroallylcyan- 
amide,  b.  p.  104 — 106°/13  mm.  Similarly,  (3-bromo- 
allyl  bromide  yields  methyl-$-bromoallylamine,  b.  p. 
135°  ( hydrochloride ,  m.  p.  160°;  picrate,  m.  p.  134— 
135°),  and  methyldi-$-bromoallylamine,  b.  p.  100 — - 
102°/14  mm.  ( hydrochloride ,  m.  p.  160° ;  picrate,  m.  p. 
96 — 98° ;  methiodide,  m.  p.  163°),  which  with  cyanogen 
bromide  gives  methyltri  -  p  -  bromoallylammonium 
bromide,  m.  p.  162°,  p-bromoallyl  bromide,  and 
methyl-^-bromoallylcyanamide,  b.  p.  114 — 116°/13  mm. 
Methyl-$-chloroallyl-$-bromoallylamine,  b.  p.  88°/14 
mm.  ( hydrochloride ,  m.  p.  151° ;  picrate,  m.  p.  95°), 
with  cyanogen  bromide,  yields  p-chloroallyl  and 
p-bromoallyl  bromides  and  the  corresponding  methyl- 
cyanamides.  Methylbenzyl-fi-bromoallylamine,  b.  p. 
125 — 130°  ( hydrochloride ,  m.  p.  140°;  picrate,  m.  p. 
124° ;  methiodide,  m.  p.  141°),  with  cyanogen  bromide 
yields  benzyl  bromide  and  methyl-(3-bromoallylcyan- 
amide.  Methylamine  reacts  with  y-chloroallyl 
chloride,  yielding  methyl-y-chloroallylamine,  b.  p.  125° 
(picrate,  m.  p.  91°),  and  methyldi-y-chloroallylamine, 
b.  p.  88°/16  mm.,  which  with  cyanogen  bromide 
gives  y-chloroallyl  bromide,  b.  p.  130°,  and  methyl- 
y-chloroallylcyanamide,  b.  p.  113 — 114°/14  mm. 
Similarly,  methyl-y-chloroallijl-y-bromoalhjlamine,  b.  p. 
102 — -103°/14  mm.  ( hydrochloride ,  chloroaurate, 
picrate,  and  methiodide  are  oils),  yields  y-chloroallyl 
and  y-bromoallyl  bromides  and  the  corresponding 
methylcyanamides ;  methylbenzyl-y-chloroallylamine, 
b.  p.  120°/14  mm.,  yields  benzyl  bromide  and  methyl- 
y-chloroallylcyanamide ;  methyl-^-bromoallyl-y-bromo- 
allylamine,  b.  p.  110— 112°/14  mm.  ( picrate ,  m.  p. 
166°;  methiodide,  m.  p.  140°),  yields  y-bromoallyl 
bromide  and  methyl- (3-bromoallylcyanamide ;  methyl- 
$-chloroallyl-y-bromoallylamine,  b.  p.  98 — 100°/14 
mm.,  yields  y-bromoallyl  bromide  and  methyl-p- 
chloroallylcyanamide.  It  follows  that  the  tenacities 


of  the  residues  are  in  the  ascending  order  :  benzyl, 
y-ehloro(bromo)allyl,  p-chloro(bromo)al]yl,  methyl. 
The  following  quaternary  salts  are  described  :  tri- 
methyl-^-chloroallylammonium  bromide,  m.  p.  147°; 
tr imelhyl - (t-bromoallylammonium  bromide,  m.  p.  202°; 
benzyltrimethylammonium  bromide,  m.  p.  232°;  tri- 
methyl-y-chloroallylammonium  bromide  (corresponding 
gold  salt,  m.  p.  172°;  platinum  salt,  m.  p.  230°). 

When  ammonium  thiocyanate  is  treated  ■with 
P-bromoallyl  bromide  in  alcoholic  solution,  it  yields 
P -bromoallylthiocarbimide,  b.  p.  98 — 100°/14  mm., 
which  reacts  with  aniline,  yielding  phenyl-^-bromo- 
allylthiocarbamide,  m.  p.  110°. 

Phenol  reacts  with  p-bromoallyl  bromide,  yielding 
phenyl  p- bromoallyl  ether,  b.  p.  114 — 116°/14  mm., 
which  on  heating  with  decahydronaphthalene 
isomerises  to  P - bromoallylphc.nol,  b.  p.  135°/14  mm. 

Di-p-chlorobenzylamine  (picrate ,  m.  p.  1S7°)  yields 
a  benzoyl  derivative,  m.  p.  119°,  which  is  decomposed 
by  phosphorus  pentachloride  into  p-chlorobenzyl 
chloride  and  benzonitrile.  Benzyl-p-chlorobcnzyl- 
amine,  b.  p.  195— 196°/13  mm.  (hydrochloride,  m.  p. 
268°;  picrate,  m.  p.  140°),  yields  a  benzoyl  derivative, 
m.  p.  82°,  which  with  phosphorus  pentachloride  gives 
benzyl  chloride  and  benzoyl -^-ehlorobenzylamine. 
Benzoyldi-^-bromobenzylamine,  m.  p.  187°,  with 
phosphorus  pentachloride  gives  j>-bromobenzyl 
chloride.  -p-Chlorobcnzyl-'p-bromobenzylamine,  m.  p. 
34°  (hydrochloride,  m.  p.  280°;  picrate,  m.  p.  191°), 
prepared  from  p-bromobenzylamine,  b.  p.  126 — 
127°/15  mm.,  m.  p.  20°  (benzoyl  derivative,  m.  p. 
143°),  yields  a  benzoyl  derivative,  m.  p.  118°,  which 
with  phosphorus  pentachloride  gives  js-chlorobenzyl 
chloride  (p-chlorobenzyltrimethylammonium  chloride, 
m.  p.  235°)  and  p-bromobenzylbenzamide.  M  ethyl - 
■p-chlorobenzyl  -  p  -  bromobenzylamine  (hydrochloride, 
m.  p.  182°;  picrate,  m.  p.  142°),  prepared  from 
methyl-p-chlorobenzylamine,  b.  p.  120 — 123°/15  mm. 
(hydrochloride,  m.  p.  193°;  picrate,  m.  p.  130°),  with 
cyanogen  bromide  yields  mainly  p-chlorobonzyl 
bromide  (p-chlorobenzyltrimethylammonium  bromide, 
m.  p.  195°)  and  p-bromobenzylmethylcyanamidc. 
-p-Bromobenzyl-p-iodobenzylamine,  m.  p.  105 — 106° 
(hydrochloride,  m.  p.  248°;  picrate,  m.  p.  197°),  yields 
a  benzoyl  derivative,  m.  p.  119°,  which  with  phos¬ 
phorus  pentachloride  gives  ^9-bromobenzyl  chloride 
and  benzoyl -^-iodobenzylamine.  p -lodobenzyldi- 
metliylamine,  m.  p.  32°  (hydrochloride,  m.  p.  210° ; 
picrate,  m.  p.  148° ;  di-p-iodobenzyldimethylammonium 
bromide,  m.  p.  229°),  with  cyanogen  bromide  gives 
^•iodobenzyl  bromide  and  dimethylcyanamide.  The 
tenacity  series,  benzyl  <^-chlorobenzyl  <p-bromo- 
benzyl  <p-iodobenzyl<mcthyl,  is  established  by  these 
results. 

m-Clilorobenzyl  chloride,  b.  p.  209 — 211°,  m-chloro- 
benzylamine,  b.  p.  110 — 112°/17  mm.  (hydrochloride, 
m.  p.  225°;  picrate,  in.  p.  203°;  benzoyl  derivative, 
m.  p.  114°),  and  di-m-chlorobenzylamine  (picrate, 
m,  p.  126° ;  hydrochloride,  m.  p.  233° ;  benzoyl  deriv¬ 
ative,  m.  p.  100°)  are  described,  m -Chlorobenzyl- 
■p-chlorobenzylamine  (hydrochloride,  m.  p.  236° ;  picrate, 
m.  p.  156°)  yields  a  benzoyl  derivative,  m.  p.  196°, 
which  with  phosphorus  pentachlorido  gives  jnchloro- 
benzyl  chloride  and  m-chlorobenzylbenzamidc. 
Similarly,  the  benzoyl  derivative,  m.  p  74°,  of  o-chloro- 
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benzyl-m-chlorobenzylamine  ( hydrochloride ,  m.  p.  172°; 
picrate,  m.  p.  137°)  yields  m-chlorobenzyl  chloride 
and  o-chlorobenzylbenzamide ;  the  benzoyl  deriv¬ 
ative,  m.  p.  92°,  of  o-chlorobenzyl-p-chlorobenzylamine, 
b.  p.  200 — 202°/16  mm.  ( hydrochloride ,  m.  p.  220°; 
picrate,  m.  p.  129°),  yields  p-chlorobenzyl  chloride 
and  o-chlorobenzylbenzamide.  o-Chbrobenzyldi- 
methylamine,  b.  p.  90°/13  mm.  ( hydrochloride ,  m.  p. 
203°;  picrate,  m.  p.  146°),  reacts  with  cyanogen 
bromide,  yielding  dimethylcyanamide  and  o-chloro- 
benzyl  bromide.  Di-o-chlorobenzylamine,  b.  p.  211 — 
213°/14  mm.  ( hydrochloride ,  m.  p.  289°;  picrate, 
m.  p.  136°;  benzoyl  derivative,  m,  p,  86°),  di-o-chloro- 
benzyldimethylammonium  bromide,  m.  p.  185°,  and 
o-chlorobenzyltrimethylammonium  bromide,  m.  p.  160°, 
are  described.  The  tenacity  series,  p-<.m-<.o-,  is 
thus  established.  R.  W.  West. 

Valency  of  nitrogen  in  quaternary  ammonium 
compounds.  F.  D.  Hager  and  C.  S.  Marvel  (J. 
Amer.  Chem.  Soc.,  1926,  48,  .2689 — 2698). — The 
preparation  of  nitrogen  penta-alkyls  has  been 
attempted  by  treating  lithium  alkyls  with  quaternary 
ammonium  iodides.  The  products,  however,  were 
tertiary  amines  and  hydrocarbons,  and  it  is  con¬ 
cluded  that  the  fifth  valency  of  nitrogen  always 
differs  from  the  other  four,  and  that  there  is  never 
any  exchange  of  groups  between  it  and  the  remaining 
valencies  (cf.  Noyes,  this  vol.,  154). 

Lithium  ethyl  and  triethyl-?i-butylammonium 
bromide  yield  triethylamine  and  diethyl-w-butylamine, 
the  former  being  also  obtained  from  lithium  n-butyl 
and  tetraethylammonium  bromide.  Lithium  isoamyl 
and  triethyl-n-butylammonium  bromide  yield  diethyl- 
zi-butylaminc.  Lithium  n-butyl  and  triethylbenzyl- 
ammonium  bromide  yield  diethylbenzylamine. 
Lithium  w-heptyl  and  tetra-w-butylammonium  iodide 
afford  tri-w-butylamine,  a  trace  of  a  hydrocarbon, 
b.  p.  above  100°,  and,  possibly,  n-heptane.  Lithium 
n-butyl  and  tri-w-butyl-n-heptylammonium  iodide 
yield  di-?i-butyl-«-heptylamine.  Lithium  ethyl  and 
tetraethylammonium  bromide  yield  ethane  and 
ethylene.  The  following  compounds  are  described  : 
mercury  di-n-heptyl,  b.  p.  119 — 122°/0-005 — 0-01  mm., 
dl  1-474,  n;J  1-4935  (cf.  Marvel  and  Gould,  A.,  1922, 
i,  329) ;  triethyl-n-butylammonium  iodide,  m.  p.  205° 
(decomp.) ;  benzyltriethylammon ium  bromide,  m.  p. 
195°  (decomp.),  and  iodide,  m.  p.  128 — -135°;  tetra- 
n-butylammonium  chloride  (non-crystalline),  bromide 
(similar),  and  iodide,  m.  p.  144 — 145°;  tri-n-butyl-n- 
heptylammonium  chloride,  bromide  (both  non-crystall¬ 
ine),  and  iodide ;  diethyl-n-butylamine,  b.  p.  136 — 
137°,  do  0-7614;  and  di-n-butyl-n-hcptylamine,  b.  p. 
119 — 120°/7  mm.,  n™  1-4389,  d2  0-8088.  Manipul¬ 
ative  improvements  in  the  preparation  of  lithium 
alkyls  (cf.  Schlenk  and  Holtz,  A.,  1916,  i,  385 ;  1917, 
i,  262)  are  detailed.  F.  G.  Willson. 

Quaternary  ammonium  perhalides.  T.  H. 
Reade  (J.C.S.,  1926,  2528—2531;  cf.  ibid.,  1923, 
123,  141 ;  A.,  1924,  i,  277,  278). — The  experimental 
study  of  the  further  halogenation  of  quaternary 
ammonium  trihalides  is  expressed :  QmBr3  Cl^ 
QmCl2Br  ^  QmCLJ,  and  QmBrs  QmBr2I 
QmCl2I  (Qm=C6H6*NMe3  or  CGH4Br-NMe3).  These 


results  support  the  hypothesis  that  phenyltrimethyl- 

+ 

ammonium  tribromide  is  represented  as  Qm  .  .  . 

—  -f  — ■ 

Br  Br  Br.  The  solubilities  of  p-bromophenyltri- 
methylammonium  chloride,  bromide,  and  iodide  in 
acetone  are  given  and  the  reaction  between  p-bromo- 
phenyltrimethylammonium  dichlorobromide  and 
iodine  is  shown  to  be  2CcH,Br-NMe3Cl2Br+2I2  — >- 
C6H4Br -NMe3aBrI+ CeH^-Br-NMeaC^I +IC1+ IBr . 

H.  Burton. 

Basis  for  the  physiological  activity  of  -onium 
compounds.  VII.  Derivatives  of  betaines. 
R.  R.  Renshaw  and  H.  T.  Hotchkiss  (J.  Amer. 
Chem.  Soc.,  1926,  48,  2698—2702;  cf.  this  vol., 
1027). — Treatment  of  trimethylamine  with  methyl 
bromoacetate  in  toluene  at  — 10°  affords  methyl- 
betaine  [trimethylcarbomethoxymethylammonium  brom¬ 
ide],  m.  p.  182-5°.  Trimethylcarbethoxymethyl- 
ammonium  bromide,  m.  p.  158-4°,  trimethylcarbo- n- 
butoxymethylammonium  bromide,  m.  p.  100-4°,  and 
trimethylcarbobenzyloxymethylammonium  bromide,  m.  p. 
111-5°,  are  obtained  analogously.  Ethyl  bromo- 
propionate  and  trimethylamine  yield  similarly  tri- 
methyl  -  a.  -  carbe.thoxyethylammonium  bromide,  m.  p. 
146-5°.  Ethyl- a-bromovalerate,  ethyl  bromo-w- 
hexoate,  and  ethyl  phenylbromoacetate  afford,  in  the 
same  way,  trhnethyl-a-carbethoxybutylammonium 
bromide,  m.  p.  179-6°,  trimethyl- a-carbethoxyamyl- 
ammonium  bromide,  m.  p.  144-5°,  and  trimethyl- 
carbethoxybenzylammonium  bromide,  m.  p.  197-5 — 
198°,  respectively.  Treatment  of  chloroacetamide 
with  trimethylamine  in  toluene  at  70°  affords  betaine- 
amide  ( trimethylcarboxylamidomethylammonium  chlor¬ 
ide),  m.  p.  194-5°.  All  these  derivatives  of  betaine, 
in  which  the  acidic  hydrogen  has  been  replaced, 
are  physiologically  active,  and  it  is  suggested  that 
the  inactivity  of  betaine  is  due  to  its  existence  in 
the  blood-stream  as  the  electrically  neutral  ion 
+  [NMe2-CH2-C02]~,  which  is  inert  on  account  of  this 
neutrality,  whilst  the  activity  of  the  above  esters  and 
amide  is  due  to  their  yielding  electrically  active 
cations.  F.  G.  Willson. 

Pharmacological  behaviour  of  aliphatic  di¬ 
amines.  J.  von  Braun,  O.  Goll,  and  E.  Metz 
(Ber.,  1926,  59,  [J5],  2416— 2425).— The  pharmaco¬ 
logical  activity  of  substances  of  the  type 
NHR-[CH2]„-NH2  (R  =  [3-1  :  2  :  3  :  4-tetrahydro- 
naphthyl  or  the  piperazine  residue)  attains  its  maxi¬ 
mum  when  n  =  5  and  is  almost  absent  when  n  —  2, 
3,  or  7. 

(3-p-Chloromethylphenylethylamine  hydrochloride 
(cf.  A.,  1925,  i,  1406)  is  converted  by  benzoyl  chloride 
and  alkali  hydroxide  into  the  corresponding  benzoyl 
derivative,  m.  p.  120 — 122°. 

Treatment  of  1:2:3: 4-tetrahydro-2-naphthyl- 
amine  with  (3-bromoethylphthalimide  and  hydrolysis 
of  the  product  by  hydrochloric  acid  at  120°  affords 
2-$-aminoethylamino-\  :  2  :  3  :  i-tetrahydronaphthalene, 
b.  p.  155 — 160°/13  mm.  ( dihydrochloride ,  m.  p.  218°; 
picrate,  m.  p.  207°).  2 - y- Aminopropylamino - 1 : 2  :  3 : 4- 
tetrahydronaphthalene,  b.  p.  193 — 197°/20  mm. 

( picrate ,  m.  p.  200°;  dihydrochloride,  m.  p.  217°),  is 
similarly  prepared.  Tetrahydronaphthylamine  and 
W-S-chlorobutylbenzamide  afford  2-S-benzamidobutyl- 
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amino- 1  :  2  :  3  :  4-tetrahydronaphthalene  hydrochloride, 
in.  p.  235°,  from  which  2-8 -benzamidobutylamino- 
1:2:3:  4-tetrahydronaphthalcne,  b.  p.  320°/12  mm., 
and  2-8-aminobutylamino-Y  :  2  :  3  :  4-tetrahydron aph - 
thalene,  b.  p.  190°/12  mm.  (dihydrochloride,  m.  p.  not 
below  300°;  picrate,  m.  p.  166°),  are  derived. 

Similar  methods  lead  to  the  preparation  of  2-e- 
benzamidoamylamino-1  :  2  :  3  :  4=-tetrahydronaphthalene, 
b.  p.  322°/12  mm.,  m.  p.  180°  (hydrochloride,  m.  p. 
215°),  2-z-aminoamylamino-Y  :  2  :  3  :  4,-tetrahydro- 
naphthalene,  b.  p.  210°/14  mm.  (dihydrochloride,  in.  p. 
270° ;  picrate,  m.  p.  125°),  2-l-benzamidohexylamino- 
1:2:3:  4 - telrahydronaphtJialene ,  b.  p.  about  280°/ 
2  mm.  (slight  decomp.)  (hydrochloride,  m.  p.  236°), 
and  2-£-aminohexylamino-l  :  2  :  3  :  4-telrahydronaph  - 
thalene,  b.  p.  221°/12  mm.  (dihydrochloride,  m.  p. 
295°;  picrate,  m.  p.  175°).  2-rj-Benzamidoheptyl- 
amino-Y  :  2  :  3  :  i-tetrahydronaphthalene,  b.  p.  about 
340°/12  mm.,  m.  p.  140°  (hydrochloride,  m.  p.  183°), 
and  2-y-aminoheptylamino-Y  :  2  :  3  :  Y-tetrahydronaph- 
thalene,  b.  p.  232°/12  mm.  (dihydrochloride,  m.  p.  295° ; 
picrate,  m.  p.  195°),  are  described.  2-p -$-Benzamido- 
etliylbenzylamino-Y  :  2  :  3  :  i-tetrahydronaphthaUne, 
m.  p.  105°  (hydrochloride,  m.  p.  224°),  and  2-p -fi-amino- 
ethylbenzylamino-Y  :  2  :  3  :  4-tetrahydronaphtlialene, 
b.  p.  270 — 280°/2  mm.  (dihydrochloride,  m.  p.  not 
below  300°;  picrate,  decomp.  120°),  have  been  pre¬ 
pared.  jV-E-Chloroainylbenzainide  and  (3-phenyl- 
ethylamine  aiford  phenylethyl-z-benzamidoamylamine 
(J- hydrochloride ,  m.  p.  184°,  from  which  the  corre¬ 
sponding  free  base,  b.  p.  300°/15  mm.,  and  (3- phenyl - 
ethyl-c-aminoamylamine,  b.  p.  185 — 187°/20  mra. 
(dihydrochloride,  m.  p.  300°;  picrate,  decomp.  173°; 
non-crystalline  dibenzoyl  derivative),  are  derived. 

Similarly  p-benzamidoethylbenzyl-^-phenylethylamine 
hydrochloride,  m.  p.  242°,  yields  successively  the 
benzoylated  base,  m.  p.  91°,  and  p - p -aminoethyl b enzyl - 
fi-phenylethylamine,  b.  p.  235 — 240°/15  mm.  ( picrate , 
m.  p.  165°;  dihydrochloride,  m.  p.  not  below  300°; 
dibenzoyl  derivative,  m.  p.  135° ;  diquaternary  metli- 
iodide,  m.  p.  250°). 

Piperazine  and  P-bromoethylphthalimide  readily 
yield  1  :  4-di-(5-phthalimidoethylpiperazine  (isolated 
as  the  dihydrobromide,  which  does  not  melt  below 
300°),  which  is  hydrolysed  to  1  :  4-di-Q-aminoethyl- 
piperazine,  b.  p.  130°/12  mm.,  m.  p.  40°  (non-crystall¬ 
ine  hydrochloride ;  picrate,  decomp.  228°;  picrolonate, 
decomp.  250°).  1  :  4-Di-y-phthalimidopropylpiper- 

azine  hydrobromide,  decomp.  300°,  and  1  :  4 -di-y- 
aminopropylpiperazine,  b.  p.  155 — 158°/14  mm. 
(tetrahydrochloride,  m.  p.  not  below  300°;  picrate, 
decomp.  250°),  are  described.  1  :  4-Di-S-benzamido- 
butylpipcrazine  hydrochloride,  m.  p.  248°  (decomp.), 
is  hydrolysed  to  1  :  4-di-S-aminobutylpiperazine,  b.  p. 
175°/14  mm.  [ tetrahydrochloride ;  picrate,  m.  p.  242° 
(decomp.)].  1  :  4-Di-e-aminoamylpiperazine  is  con¬ 
verted  by  E-chloroamylbenzamide  into  the  hydro¬ 
chloride  of  1  :  4-di-E-aminoamyl-E-aminoamylpiper- 
azine,  from  which  the  free  base, 
C4H8N2([CH2]5-NH-[CH2]5-NH2)2,  b.  p.  about  230°/ 
0-1  mm.  (non-crystalline  acetyl  and  benzoyl  derivatives 
and  methiodide),  is  obtained.  1  :  4-Di-y-benzamido- 
heplylpiperazine  hydrochloride,  m.  p.  205°,  the  corre¬ 
sponding  non-crystalline  benzoylated  base,  and  1  :  4- 
di-y-aminoheptylpiperazine,  m.  p.  54°  (hygroscopic 
4i 


hydrochloride ;  picrate,  m.  p.  107 — 110°),  are  de¬ 
scribed.  1  :  4-Di-p-$-benzamidoethylbenzylpiperazine 
dihydrochloride,  m.  p.  260°,  is  hydrolysed  to  di- p-p- 
aminoelhylbenzylpiperazine,  m.  p.  S8 — 90°  (tetrahydro¬ 
chloride,  m.  p.  not  below  360°;  picrate,  m.  p.  92°). 
Trimethylene  bromide  and  1:2:3: 4-tetrahydro- 
P-naphthylamine  yield  di- 2-1  :  2  :  3  :  4 -tetrahydro- 
naphthyltrimethylenediamine  dihydrobromide,  m.  p. 
271°;  the  corresponding  base, 

b.  p.  295— 297°/12 
mm.,  in.  p.  60°,  gives  a  rfmdro.so-compound,  m.  p. 
163°  (decomp.).  Di-2-1  :  2  :  3  :  4-tetrahydronaphthyl- 
heptamethylenediamine,  its  hydrochloride,  m.  p.  265°, 
non-crystalline  picrate,  and  picrolonate,  m.  p.  248 — 
249°,  are  described.  Ethylene  bromide  and  1 :  2  :  3  : 4- 
tetrahydro-p-naphthylamine  give  almost  exclusively 
the  diquaternary  piperazine  derivative, 

(Br)C10HnN<g^;CH2>N.CioHii(Br);  m  p  292o 

Catalytic  hydrogenation  of  p-ethoxymcthylphenyl- 
acetonitrile  yields  a  very  considerable  proportion  of 
the  corresponding  secondary  base,  converted  by 
hydrogen  chloride  in  alcohol  at  100°  into  di-P-p- 
cliloromethylphenylethylamine  hydrochloride. ,  m.  p.  253°. 

H.  Wren. 

Catalytic  reduction  of  dimetbylgly  oxime. 
py-Diaminobutane.  J.  Frejka  and  L.  Zahlova 
(Publ.  Fac.  Sci.  Masaryk,  1926,  [73],  3—39;  cf.  A., 
1890,  954). — Dimethylglyoxime  is  reduced  when 
agitated  with  hydrogen  in  glacial  acetic  acid  in 
presence  of  platinum-black,  the  products  being  a 
mixture  (b.  p.  56 — 60°/55  mm.,  df  0-90024,  nf, 
1-44496)  of  the  mono-  and  hemi-hydrates  of  Py- 
diaminobutane  in  addition  to  other  fractions.  Be¬ 
sides  the  diacetyl  and  dibenzoyl  derivatives  of  Py-di- 
aminobutane,  the  following  have  been  prepared  : 
dihydrochloride,  dihydrobromide,  dihydriodide,  sulph¬ 
ate,  chromate,  chloroplatinate,  chloroaurate,  oxalate, 
succinate,  picrate,  and  picrolonate.  With  phenylcarb- 
imide,  a  compound, 

CHMe(NH-CO-NHPh)-CHMe-NH-CO-NHPh,  m.  p. 
230°,  is  formed,  and  with  ethyl  acetoacctatc  a  com¬ 
pound, 

CHMe(NH-CMe:CH-C02Et)-CHMe-NH-CMe:CH-C02Et, 
m.  p.  59°.  B.  W.  Anderson. 

Configuration  of  bistriaminopropane  metallic 
complexes.  F.  G.  Mann  and  (Sir)  W.  J.  Pope 
(J.C.S.,  1926,  2675—2681;  cf.  A.,  1924,  i,  1049).— 
Complex  compounds  of  the  type  [Co  ptn2]Cl3  [ptn= 
NH2-CH2’CH(NH2)-CH2,NH2]  should  exist  in  three 
isomeric  forms,  one  of  which  is  symmetric  and  the 
other  two  disymmetric,  assuming  the  hexammino- 
cobaltic  complex  to  have  an  octahedral  configuration. 
Spatial  considerations  indicate  that  the  symmetrical 
form  is  the  most  stable,  a  conclusion  supported  by 
the  failure  to  resolve  the  bistriaminopropanecobaltic 
complex  into  optically  active  forms.  An  improved 
method  for  preparing  bistriaminopropanecobaltic 
chloride  is  given,  and  bistriaminopropanecobaltic 
thiocyanate,  [Co  ptn2](SCN)3,  in.  p.  286 — 288°  (de¬ 
comp.),  is  described. 

Bistriaminopropianecobaltic  d-camphor- f l-sulphonate , 
[Co  ptn2](C10H15SO4)3,EtOH,  m.  p.  (alcohol-free) 
285 — 286°  (decomp.),  [a]57BO  (alcohol  free)  -4-17-4°  in 
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water,  prepared  from  the  corresponding  cobaltic 
iodide  and  silver  d-camphor-P-sulphonate,  on  treat¬ 
ment  with  excess  calcium  chloride  solution,  gave 
bistriaminopropanecobaltic  chloride,  +3-6°  in 

water.  The  cobaltic  1-camphor- p-sulphonate,  [a],7M 
—17-4°  in  water,  gave  a  completely  inactive  chloride.' 

Bistriaminopropanecobaltic  d-  a.-bromocamphor-n-sul- 
phonate,  [Co  ptn2](C10H14SO4Br)3,5H2O,  m.  p.  (an¬ 
hydrous)  26fr — 267°  (decomp.),  [a]6760  (anhydrous) 
+75-3°  in  water,  when  dried  over  calcium  chloride 
at  atmospheric  pressure  gave  a  stable  dihydrate. 
Bistriaminopropanecobaltic  d  -  camphor  -  a  -  nitronate, 
[Co  ptn2](C10H14O-NO2)3,  m.  p.  242 — 245°  (decomp.), 
gave  an  inactive  bromide.  The  following  bistriamino- 
propanenickelous  salts  are  described :  the  iodide, 
[Ni  ptn2]I2 ;  sulphate  pentahydrate,  [Ni  ptnjSO^SH^O. 
Attempts  to  prepare  [Co(NH3)3  ptn]CI3  resulted  in  the 
formation  of  the  [Co  ptn2]  complex.  Nickel  salts 
gave  similar  results.  Triaminopropane  dihydro¬ 
chloride  monohydriodide,  m.  p.'303 — 304°  (decomp.), 
is  obtained  by  treating  a  highly  concentrated  aqueous 
solution  of  the  trihydrochloride  with  potassium  iodide 
solution.  H.  Burton. 

Complex  salts  of  apy-triaminopropane  with 
copper  and  platinum.  F.  G-.  Mann  (J.C.S.,  1926, 
2681 — 2688;  cf.  preceding  abstract). — Triamino¬ 

propane  forms  two  types  of  complexes  with  cupric 
salts  in  which  the  metal  shows  a  co-ordination 
number  of  four.  No  compounds  with  the  metal 
showing  a  co-ordination  number  of  six  could  be 
obtained.  Examples  of  the  first  type  are  :  tetra- 
iriaminopropanetricupric  hexaiodide, 
[Cua{NH2-CH2-CH(NH2)-CH2-NH2}4]IG,  m.  p.  236— 
237°  (decomp.),  and  the  hexathiocyanate,  m.  p.  184 — 
185°  (decomp.),  where  four  molecules  of  the  base  are 
co-ordinated  with  three  atoms  of  copper.  In  the 
second  type  of  compound,  one  atom  of  copper  is 
associated  with  two  molecules  of  the  base,  but  one 
amino-group  in  each  molecule  of  triaminopropane  is 
free,  forming  salts,  such  as  bis(triaminopropanemono- 
thiocyanate)cupric  thiocyanate, 
[Cu{NH2-CH2-CH(NH2)-CH2-NH2>HSCN}2](SCN)2  or 
[Cu{NH2-CH2-CH(NH2;HSCN)-CH2;NH2}2](SCN)2, 
m.  p.  174 — 175°  (decomp.),  and  bis{triaminopropane- 
monohydrobromide)cupric  bromide  dihydrate.  The  con¬ 
figuration  of  the  second  type  of  compound  is  dis¬ 
cussed  fully.  With  platinum,  the  following  com¬ 
pounds  have  been  prepared :  tetrachloro{triamino- 
propanemonohydrochloride)platinum  monohydrate, 
[Cl4PtNH2-CH2-CH(NH2)-CH2-NH2,HCl]H20,  m.  p. 
272 — 273°  (decomp.),  m.  p.  (anhydrous)  273 — 274° 
(decomp.) ;  tetrachloro{triaminopropanemonohydro- 
chloride)platinum  chloroplatinate  monohydrate, 
{[Cl4PtNH2-CH2-CH(NH2)]-CH2-NH2,HCl}2PtCl4,H20, 
and  tetrabromo(triaminopropanemonohydrochloride)- 
platinum  monohydrate,  m.  p.  262 — 263°  (decomp.). 

H.  Burton. 

Synthesis  of  spermine.  H.  W.  Dudley,  0. 
Eosenheim,  and  W.  W.  Starlino  (Z.  physiol.  Chem., 
1926,  159,  199— 200).— See  this  vol.,  1128. 

Action  of  Grignard  reagent  on  amino-acids. 
VIII.  F.  Bettzieche  and  A.  Ehrlich  (Z.  physiol. 
Chem.,  1926,  160,  1—24;  cf.  A.,  1925,  i,  250,  251, 
257 ;  this  vol.,  154, 155). — Leucine  ester  hydrochloride 


with  magnesium  phenyl  bromide  gives  $-amino- 
aa-diphenyl-$-isobutylethanol,  m.  p.  112-5°,  yield  62% 
{benzoyl  derivative,  m.  p.  184°).  Leucine  ester  hydro¬ 
chloride  with  magnesium  benzyl  bromide  gives 
$-amino-aa.-dibenzyl-$-isobutylethanol,  m.  p.  102-5°, 
yield  61%.  The  diphenylethanol  treated  with 
sodium  nitrite  in  acetic  acid  solution  gave  isobutyl- 
deoxybenzoin,  m.  p.  77°,  yield  80%.  The  diphenyl¬ 
ethanol  when  heated  with  alcoholic  sodium  hydroxide 
for  6  hrs.  is  unchanged,  but  when  heated  in  aqueous 
solution  at  200°  in  a  sealed  tube  for  5  hrs.  yields  benzo- 
phenone  and  woamylamine.  The  dibenzylethanol, 
treated  similarly,  is  unchanged  when  heated  with 
alkali,  but  in  a  sealed  tube  at  210°  yields  dibenzyl 
ketone  and  isoamyl  amine.  P-Amino-aa-dibenzyl- 
ethanol,  p  -  amino  -  aa  -  diphenyl  -  (2  -  isobutylethanol, 
P-amino-p-phenyl-aa-dibenzylethanol,  and  [3-amino- 
aa-dibenzyl-P-isobutylethanol  when  heated  for  8  hrs. 
with  20%  hydrochloric  acid  and  p-amino-aa-dibenzyl- 
ethanol,  p-amino-aa-dibenzylpropanol,  p-amino-aa- 
dibenzyl-  p-isobutylethanol,  p-amino-p-phenyl-aa-di- 
benzylethanol,  and  p-amino-aap-tribenzylethanol,  on 
keeping  for  several  hours  with  concentrated  sulphuric 
acid  are  unchanged.  P-Amino-P-phenyl-aa-dibenzyl- 
ethanol,  heated  for  5  hrs.  at  160°  in  an  autoclave, 
gives  a  Z-phenyl-2-benzylindene,  m.  p.  101°,  yield 
94%,  oxidised  by  permanganate  to  benzoic  and 
o-benzoylbenzoic  acids.  This  substance  in  ethereal 
solution,  on  passing  a  slow  stream  of  nitrogen  trioxide 
for  a  short  time,  gives  an  isomeric  hydrocarbon, 
m.  p.  92°,  yield  90%  ;  with  a  quick  stream  of  trioxide 
passed  for  a  longer  time,  a  substance,  C22Hip04N2, 
m.  p.  163—164°,  is  obtained  in  small  amount. 
coco-Dibenzylacetophenone  when  treated  with  20% 
hydrochloric  acid  in  a  sealed  tube  for  5  hrs.  at  150° 
or  when  kept  with  sulphuric  acid  is  unchanged  and 
cannot  therefore  be  intermediate  in  the  formation 
of  the  indene.  Ethyl  mandelate  and  magnesium 
benzyl  bromide  give  a$-dihydroxy-$^phenyl-<x.oi-di- 
benzylethane,  m.  p.  116°,  yield  54%,  which  both  on 
heating  in  a  sealed  tube  for  5  hrs.  at  145°  with  25% 
hydrochloric  acid  and  on  shaking  in  benzene  with 
phosphoric  oxide  and  keeping  gives  ayS-triphenyl- 
butan-p-one,  m.  p.  77°.  P.  W.  Clutterbuck. 

Synthetic  preparation  of  substances  con¬ 
taining  adsorbed  amino-acid.  I.  Action  of 
aluminium  amalgam  on  formylglycine.  II. 
Action  of  aluminium  amalgam  on  dl-formyl- 
leucine.  A.  Fodor  and  M.  Frankel  (Z.  physiol. 
Chem.,  1926,  159,  133—149,  150— 162).— I.  Formyl¬ 
glycine  heated  with  aluminium  amalgam  in  aqueous 
solution  for  12 — 13  hrs.,  yields  on  filtration  a  yellow, 
opalescent  solution  which  shows  the  Tyndall  effect, 
dense  aggregates,  and  sporadically  moving  particles 
under  the  ultramicroscope,  and  the  phenomenon  of 
cataphoresis,  the  solution  migrating  to  the  cathode. 
The  liquid  contains  a  considerable  amount  of  alumin¬ 
ium,  gives  a  strong  ninhydrin  reaction,  and  with 
ferric  chloride  and  silver  nitrate  gives  the  reactions 
for  free  formic  acid.  The  liquid  still  contains  amino- 
acid  after  ultra  dialysis  for  20  hrs.,  and  with  alcohol 
gives  a  milky  fluid  from  which  the  larger  particles 
can  be  filtered  off  on  a  collodion  membrane.  This 
residue,  after  carefully  washing,  when  suspended'  in 
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water  still  gives  the  ninhydrin  reaction,  contains 
aluminium,  and  shows  the  Brownian  movement  under 
the  ultramicroscope. 

II.  A  similar  result  is  obtained  on  treating  <ZZ-leucine 
with  aluminium  amalgam  in  alcohol.  Part  of  the 
colloidal  material  may  be  separated  by  ultrafiltration, 
but  both  the  filtrate  and  the  residue  suspended  in 
alcohol  give  the  ninhydrin  reaction,  show  the  Brownian 
movement,  and  contain  aluminium.  The  alcoholic 
sol  on  addition  of  water  gives  a  milky  fluid  from 
which  almost  the  whole  of  the  colloidal  material  is 
separated  by  ultrafiltration.  P.  W.  Cltjtterbuck. 


Complex  compounds  of  chromium  with  amino- 
acids.  P.  B.  Sarkar  (Bull.  Soc.  chim.,  1926,  [iv], 
39,  1385 — 1389). — Contrary  to  the  conclusions  of 
Florence  and  Couture  (this  vol.,  715),  the  red  and 
violet  compounds  of  chromium  and  glycine  are 
considered  to  have  the  structures  (I)  and  (II),  respect¬ 
ively,  whilst  the  asparagine  compound  described  by 
these  authors  can  be  represented  by  a  structure 


(I-) 


.COO, 


.COO, 


nh>ch* 


2  .' 
ooc 


NH, 


15  H,0 


(II.) 


W  r  .COO,  r  .  OH,.  Pr  .COO.  OTr~ 
H2C<KH2>^r<OH^.9.<NH2>CH2 

OOC'  NH„  COO  NIL, 


\y 

*2  CH2 

analogous  to  (I).  The  structure  proposed  by  Florence 
and  Couture  for  their  chlorohydratoglycine  compound 
of  chromium  is  not  accepted.  A.  S.  Corbet. 


a-Amino-Ar-carboxylic  anhydrides.  III.  High 
molecular  compounds.  F.Wessely  and  F.  Sigmund 
(Z.  physiol.  Chem.,  1926, 159,  102 — 119). — Sarcosine- 
jV-carboxylic  anhydride  on  exposure  to  moist  air 
for  3  days  at  the  ordinary  temperature  decomposes 
into  sarcosine,  sarcosine  anhydride,  and  an  anhydride, 
mol.  wt.  in  molten  phenol  >350,  which  decomposes 
on  sublimation  into  sarcosine  anhydride.  By  the 
action  of  pyridine  on  sarcosine  -2y  -carbo  xylic  an¬ 
hydride  at  the  ordinary  temperature,  an  anhydride 
is  obtained,  mol.  wt.  630  in  molten  phenol,  having 
the  composition  of  sarcosine  anhydride.  It  is  not 
identical  with  the  anhydride  obtained  by  the  action 
of  water  vapour  (cf.  A.,  1925,  i,  1151 ;  this  vol.,  960). 

P.  W.  Clutterbuck. 


Aminohydroxy-compounds  which  show  the 
biuret  reaction.  II.  Synthesis  of  y-hydroxy- 
ornithine.  M.  Tomita  and  T.  Fukagawa  (Z. 
physiol.  Chem.,  1926,  158,  58 — 61). — Ethyl  sodio- 
phthalimidomalonate,  freed  from  alcohol,  is  con¬ 
densed  with  y-chloro-P-hydroxypropylphthalimide  at 
150 — 190°  to  form  ethyl  phthalimido-[y-phthalimido- 
$-hydroxypropyl)malonate  [ethyl  aS-diphthalimido-y- 
hydroxy-n-butane-aa-dicarboxylaie],  which  without 
purification  is  hydrolysed  by  hydrochloric  acid  to 
y -hydroxy  ornithine  ( aS-diamino-y-hydroxy-n-valeric 
acid )  [picrolonate ,  m.  p.  250°  (decomp.)].  The 
product  shows  the  biuret  reaction.  C.  Hollins. 


Arginine  and  its  conversion  into  ornithine. 
M.  Berqmann  and  H.  Koster  (Z.  physiol.  Chem., 
1926,  159,  179 — 189). — d-Arginine  on  shaking  for 
3  hrs.  with  acetic  anhydride  gives  monoacetyl-dl- 
arginine,  m.  p.  266°,  yield  90%.  On  boiling  with 
2iV-hydrochloric  acid,  inactive  arginine  is  obtained. 
d-Arginine,  heated  with  excess  of  acetic  anhydride, 
yields  optically  inactive  Iriacctylanhydro-dl-arginine 
(I),  m.  p.  164°,  which,  on  keeping  in  aqueous  solution 
for  24  hrs.,  yields  diacetylcarbamide  and  acetyl- 
anhydro-dl-omithine  ( dd-<S-acetamido-2-piperidone ), 

m.  p.  187 — 188°.  Formula  II  is  assigned,  since  the 

(I-)  CH2< Clf,>N'C(:NAc) 'NHAc 

CH2<NH^(J02>  CH-NHAc  (II.) 

substance  reacts  neither  acid  nor  alkaline.  The 
piperidone  on  heating  for  4  hrs.  with  A-hydrochloric 
acid  yields  cZZ-ornithine.  P.  W.  Clutterbuck. 

Exhaustive  methylation  of  I-leucylproline. 
Formation  of  hydroxyacylamido-acid  amides 
from  halogenoacylamido-acids  in  aqueous 
ammonium  hydroxide.  E.  Abderhalden  .and 
H.  Sickel  (Z.  physiol.  Chem.,  1926,  159,  163 — 
171). — Prolyl-Z-leucine,  m.  p.  231 — 232°,  is  prepared 
in  small  yield  (20%)  by  the  action  of  Z-leucine  and 
dibromovaleryl  chloride  in  alkaline  solution,  the 
product  being  kept  in  aqueous  ammonium  hydroxide 
for  4  days.  When  heated  at  180°  in  a  vacuum 
over  phosphoric  oxide,  it  yields  prolyl-l-leucine 
anhydride,  m.  p.  158—159°.  When  the  anhydride 
is  treated  for  2  days  with  W-barium  hydroxide  solu¬ 
tion,  Z-leucylproline,  m.  p.  100°  after  softening  at  90°, 
[a]'J  +50-90°,  is  obtained.  The  ninhydrin  reaction 
is  positive,  the  carbonyl  reaction  negative.  It  reacts 
faintly  acid  to  litmus.  Exhaustive  methylation  with 
diazomethane  gives  a  small  amount  of  methyl  dimethyl- 
N-lencylproline.  In  the  preparation  of  prolyl-Z- 
leucine  above,  the  chief  product  is  an  optically 
inactive  powder,  C5H3O2N,0-5H2O,  m.  p.  190—192° 
(cf.  this  vol.,  748).  P.  W.  Clutterbuck. 

Transformations  of  peptide  substances.  XI. 
Dehydrogenation  of  asparagines.  M.  Bergmann, 
E.  ICann,  and  A.  Miekeley  (Annalen,  1926,  449, 
135 — 145;  cf.  this  vol.,  743). — When  asparagine 
reacts  with  a-bromopropionyl  bromide  in  sodium 
hydroxide  solution,  it  yields  the  a-bromopropionyl 
derivative,  m.  p.  158 — 159°,  [a]'t5  -6-6°  in  water, 
which  on  treatment  with  acetyl  chloride  yields 
propionamidomaleic  (or  fumaric)  monoamide, 
C02H-C(NH-C0Et):CH-C0-NH2,  m.  p.  180—181°. 
This  monoamide  yields  :  with  diazomethane,  a  sub¬ 
stance  which  is  probably  propionamidomaleinimide, 
m.  p.  174 — 175°;  with  boiling  water,  ammonium 
hydrogen  propionamidomaleate,  m.  p.  141°,  which 
with  excess  of  diazomethane  in  methyl-alcoholic 
solution  yields  the  dimethyl  ester,  b.  p.  130°/1  mm.; 
with  acetic  anhydride  or  sulphuric  acid,  propion¬ 
amidomaleic  anhydride,  m.  p.  108°;  with  boiling 
5N -hydrochloric  acid,  oxalacetic  acid,  which  decom¬ 
poses,  yielding  pyruvic  acid.  Reduction  of  the 
dimethyl  ester  using  hydrogen  and  palladium-black 
gives  a  quantitative  yieM  of  methyl  dl  propionamido- 


1236 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


succinate,  b.  p.  150°/l-5  mm.,  m.  p.  46 — 48°,  n’,5 1-4592, 
which  is  readily  hydrolysed  to  cZZ-aspartic  acid. 

R.  W.  West. 

Transformations  of  peptide  substances.  XIII. 
Synthesis  of  dipeptides  and  their  anhydrides. 
M.  Bergmann,  F.  Stern,  and  C.  Witte  (Annalen, 
1926,  449,  277 — 302). — When  d-glutamic  acid  is 
treated  with  the  lactimide  of  a-acetamidocinnamic 
acid  (cf.  Bergmann  and  Stern,  this  vol.,  743),  it  yields 
a-acetamidocinnamoyl-d-glutamic  acid,  m.  p.  170° 
(corr.,  decomp.),  [a]]]  —4-19°  in  pyridine,  which  on 
reduction  with  hydrogen  and  palladium-black  yields 
a  mixture  of  ~N-aceiyl-l-phenylalanyl-d-glutamic  acid, 
m.  p.  140°  (corr.),  [oc]{,  +5-6°  in  ethyl  alcohol  [< dimethyl 
ester,  m.  p.  135°  (corr.),  [a])!  — 9-12°  in  methyl 
alcohol],  and  N- acetyl-d-phemylalanyl-d-glutamic  acid 
(dimethyl  ester,  m.  p.  129°,  [<x](?  —21-2°  in  methyl 
alcohol).  The  two  acids  last  named  on  hydrolysis 
with  concentrated  hydrochloric  acid  yield  l -  and 
d-phenylalanine,  whilst  they  are  converted  by  dilute 
acid  into  l-plienylalanyl-d-glutamic  acid,  m.  p.  235° 
(corr.),  [a]]?  +20-27°  in  water  [ anhydride ,  m.  p.  242 — 
244°  (corr.)],  and  d-phenylalanyl-d-glulamic  acid, 
m.  p.  216°  (corr.). 

Similarly,  if  Z-tyrosine  is  used  instead  of  d-glutamic 
acid,  the  following  compounds  are  obtained  :  a-acet- 
amidocinnamoyld-tyrosine,  m.  p.  217 — 218°  (corr.), 
MS  +47-1°  in  pyridine;  N-acetyl-d-phenylalanyl-l- 
tyrosine,  m.  p.  237°  (corr.),  [<x]]$  +25-2°  in  pyridine; 
d-phenylalanyl-l-lyrosinc  anhydride,  m.  p.  267°  (corr.); 
l-phenylalanyl-l-tyrosine  anhydride  (1),  m.  p.  300°. 

JV-Acetyl-dZ-phenylalanine  yields  a  lactimide  (dl-2- 
methyl-4z-benzyloxazolm-5-one),  b.  p.  118°/0-8  mm,, 
which  with  aqueous  ammonia  yields  the  amide,  m.  p. 
165°,  and  with  glycine  ester  gives  ethyl  acetyl-dd-plienyl- 
alanylamidoacetate,  m.  p.  135°,  a  substance  which  is 
hydrolysed  by  dilute  liydrobromic  acid  to  dl-phenyl- 
alanylglycine  hydrobromide,  m.  p.  211°  (decomp.). 

Similarly,  acetyl-cZZ-leucine  yields  a  lactimide,  b.  p. 
73 — 75°/0-4  mm.,  and  an  amide,  m.  p.  202°;  the 
lactimide  yielding  with  glycine  ester  ethyl  N -acetyl- 
dd-leucylamidoacetate,  m.  p.  121°,  and  with  cZZ- a  la  nine 
an  acetyl -leucylalanine,  m.  p.  203°. 

When  aspartic  acid  is  treated  with  acetic  anhydride, 
it  yields  acetamido succinic  anhydride,  m.  p.  141°, 
which  reacts  with  glycine  ester,  yielding  the  glycine 
ester  salt  of  ethyl  N-acetamidosuccinylamidoacetate, 
m.  p.  142°.  R.  W.  West. 

Nucleic  acid  structure  as  determined  by 
electrometric  titration  data.  P.  A.  Levene  and 
H.  S.  Simms  (J.  Biol.  Cliern.,  1926,  70,  327—341).— 
Application  of  the  graphical  method  (this  vol.,  1265) 
to  the  comparison  of  the  experimentally  determined 
titration  curve  of  yeast  nucleic  acid  with  the  theor¬ 
etical  curve  constructed  from  the  dissociation  con¬ 
stants  on  the  basis  of  the  authors’  theory  of  the 
nucleic  acid  structure,  shows  a  close  correspondence 
over  the  range  pa  5-5 — 11-5,  no  evidence  being  found 
of  the  existence  of  the  secondary  phosphoric  acid 
group  which  is  required  by  the  theory  of  Jones. 
Samples  of  nucleic  acid  from  the  thymus  and  the 
spleen  also  showed  good  agreement  between  the 
theoretical  and  observed  curves;  such  deviations 
from  the  theoretical  as  were  observed  could  be 


correlated  with  the  presence  of  small  amounts  of  im¬ 
purity,  and  also  with  a  certain  degree  of  anhydride 
formation  involving  partial  suppression  of  the  primary 
phosphoric  acid  groups.  C.  R.  Hartngton. 

Supposed  isomeride  of  methyleneaminoaceto- 
nitrile.  Methylenebisiminodiacetonitrile.  M. 
Delepine  (Bull.  Soc.  chim.,  1926,  [iv],  39,  1439 — 
1443). — See  this  vol.,  943. 

p-Hydroformamine  cyanide.  H.  W.  Rinehart 
(J.  Amer.  Chem.  Soc.,  1926,  48,  2794 — -2798). — 
Alkaline  hydrolysis  of  (3-hydroform  amine  cyanide, 
C9H12Nb  (cf.  Rinehart  and  Johnson,  A.,  1924,  i, 
1052),  yields  ammonia  only  as  a  volatile  base,  and 
in  presence  of  hydrochloric  acid  the  compound 
reacts  with  liquid  hydrogen  cyanide  to  give  nitrilotri- 
acetonitrile,  N(CH2-CN)3.  The  crystalline  hydrolysis 
compound  previously  described  is  now  shown  to 
be  the  hydrochloride  of  iminodiacetic  acid,  prob¬ 
ably  produced  from  iminodiacetonitrile  formed  as 
an  intermediate  hydrolysis  product,  and  2  mols. 
of  this  appear  to  be  incorporated  in  the  molecule 
of  the  P-isomeride.  These  facts  suggest  that 
the  latter  is  identical  with  methylenebisimino- 
diacetonitrile,  C9H10NG  (cf.  Klages,  A.,  1903,  i,  469) : 
CHo[N(CH2-CN)2]2+H20  — CH20+2NH(CH2-CN)2; 
2NH(CH2-CN)2+4H20  _»  2NH(CH2-C02H),+ 

4NH,;  also  CH2[N(CH,-CN)2]2+HCN  — >- 
NH(CH2-CN)2+N(CH2-CN)3.  This  conclusion  is  con¬ 
firmed  by  the  synthesis  of  methylenebisiminodiaceto- 
nitrile  by  the  condensation  of  formaldehyde  with 
iminodiacetonitrile  at  the  ordinary  temperature,  the 
product  being  identical  with  P-hydroformamine 
cyanide.  Evidence  has  been  obtained  that  two  of  the 
nitrile  groups  in  the  compound  are  not  disclosed  by 
interaction  with  hydrogen  sulphide.  S.  K.  Tweedy. 

Esters  of  formiminic  and  formbydroximic 
acids.  J.  Hohben  and  E.  Peankuch  (Ber.,  1926, 
59,  [£],  2392—2397;  cf.  A.,  1923,  i,  1077 ).— Ethyl 
formiminatc  hydrochloride,  CH(OEt)!NH,HCl,  is  pre¬ 
pared  by  the  action  of  hydrogen  chloride  on  a  solution 
of  anhydrous  ethyl  alcohol  and  hydrocyanic  acid  in 
light  petroleum.  The  corresponding  methyl  and 
benzyl  esters  are  analogously  prepared  in  the  presence 
of  toluene  and  absence  of  a  solvent,  respectively. 
Treatment  of  the  benzyl  compound  with  liydroxyl- 
amine  hydrochloride  and  pyridine  in  anhydrous  ether 
affords  benzyl  formhydroximate,  OH-N!CH-OCH2Ph, 
m.  p.  140°;  ethyl  acethydroximate  (cf.  A.,  1914, 
i,  26)  is  analogously  prepared.  The  ability  of  alcohols 
to  react  with  hydrocyanic  acid  and  similar  com¬ 
pounds  extends  to  secondary  alcohols,  as  shown  by 
the  isolation  of  bornyl  formiminate  hydrochloride, 
bornyl  acetiminate  hydrochloride,  m.  p.  185°  (decomp.), 
and  bornyl  acetiminate,  b.  p.  70 — 72° /5  mm.,  m.  p. 
46°.  Bornyl  acethydroximate  has  m.  p.  103°.  The 
formhydroximic  esters  decompose  readily  into 
alcohols  and  a  polymeride  of  cyanic  acid,  appearing, 


therefore,  to  be  «?iZi-dcrivatives, 


H-j>OAlk 
N-OH  ' 


Acet- 


hydroximic  esters  and  phosphorus  pentacliloride  give 
phosphoric  esters  of  hydroximic  esters  and  hence 
are  also  anZZ-derivatives.  H.  Wren. 


Esters  of  oximinic  and  a-hydroxyoximinic 
acids.  J.  Houben  and  E.  Peankuch  (Ber.,  1926, 
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59,  [B],  2397 — 2402). — Glycollonitrile,  prepared  by 
the  action  of  potassium  cyanide  and  dilute  sul¬ 
phuric  acid  on  formaldehyde,  is  converted  by  ethyl 
alcohol  and  hydrogen  chloride  in  the  presence 
of  ether  into  ethyl  a- hydroxyacel imate  hydrochloride, 
converted  by  potassium  carbonate  in  the  presence 
of  ether  into  monomeric  ethyl  a.  -  hydroxy  a  cetimate, 
m.  p.  38 — 39°,  from  which  ethyl  a-hydroxyacethydr - 
oximate,  CH2(OH)'C(.'N-OH)-OEt,  m.  p.  57 — 58°, 
is  derived.  Acetaldehyde  gives  rise  to  ethyl  a-hydroxy- 
propimate,  CH3  *  CH  ( OH )  •  C(  INH )  •  OE  t ,  m.  p.  78° 

( hydrochloride ),  and  ethyl  o.-hydroxyprophydroximate, 
m.  p.  74°  after  softening.  3  -  Ch  loro -a- hydroxyp  rop  i  o  - 
nitrile,  b.  p.  77°/0-4  mm.,  from  ap-dichloroethyl  ether 
and  potassium  cyanide,  is  converted  by  ethyl  alcohol 
and  hydrogen  chloride  in  ether  into  ethyl  fi-chloro-u- 
hydroxypropimate,  m.  p.  110 — 112°  (decomp.)  when 
rapidly  heated,  which  gives  non-crystalline  products 
with  hydroxylamine  hydrochloride,  probably  by 
reason  of  the  absence  of  basic  properties.  $-Chloro- 
a-acetoxypropionitrile,  b.  p.  96 — 97°/10  mm.,  yields 
ethyl  fi-chloro-a-acetoxypropimate  hydrochloride,  m.  p. 
120°  (decomp.).  (3- Cliloro-u-ethoxypropionitrile ,  b.  p. 
75°/13  mm.,  from  a(3-dichloroethyl  ether  and  mercuric 
cyanide  in  ether,  yields  ethyl  fi-chloro-a-ethoxyprop- 
imate  hydrochloride,  converted  by  water  into 
ammonium  chloride  and  ethyl  p - ehloro -  a-ethoxyp  rop - 
ionate,  b.  p.  108°/25  mm. ;  when  heated  at  100 — 
120°,  the  hydrochloride  passes  into  fi-chloro-ct-ethoxy- 
propionamide,  m.  p.  114°.  H.  Wren. 

Optically  active  phosphine  oxides.  J.  Meisen- 
iieimer,  J.  Casper,  M.  Hoeing,  W.  Lauter,  L. 
Lichtenstadt,  and  W.  Samuel  (Annalen,  1926, 
449,  213 — 248). — When  treated  with  aqueous  sodium 
hydroxide,  methylphosphenyl  chloride  is  quantit¬ 
atively  converted  into  phenyldimethylphosphine 
(phenyltrimethylphosphonium  iodide,  m.  p.  232°) 
and  phosphenyl  chloride.  Similarly,  ethylphos- 
phenyl  chloride  ultimately  yields  phenylmethyldi- 
•ethylphosphonium  iodide,  m.  p.  108 — 109°,  which 
reacts  with  silver  oxide,  yielding  methyldiethylplios- 
phine  oxide,  b.  p.  230°.  Diphenylethylphosphine, 
best  prepared  by  the  interaction  of  magnesium  ethyl 
bromide  and  diphenylchlorophosphine,  reacts  with 
propyl  iodide,  yielding  diphenylethylpropylphos- 
pkonium  iodide,  m.  p.  153 — -154°,  which  readily  yields 
dl- phenylethylpropylphosphine  oxide,  m.  p.  44 — 45°. 
dZ-Phenylmethylethylphosphine  oxide  is  resolved  by 
conversion  into  the  bromocamphorsulphonate,  yield¬ 
ing  the  d-oxide,  b.  p.  159°/8  mm.,  [a]D  -f-22-3°  in 
water,  [a]D  +28°  in  benzene  (cf.  Meisenheimer  and 
Lichtenstadt,  A.,  1911,  i,  344),  and  1  -hydroxyphenyl- 
methylethylphosphonium  1-bromocamphorsidphonate, 
m.  p.  94 — 95°,  [a]D  — 65-3°  in  water.  Diphenyl- 
methylphosphine,  prepared  similarly  to  the  ethyl 
analogue,  reacts  with  propyl  bromide,  yielding 
diphenylmethylpropylphosphonium  bromide,  m,  p.  158°, 
which  is  converted  by  silver  oxide  into  dl-phenyl- 
methylpropylphosphine  oxide,  b.  p.  308 — 310°. 

Phenyldimethylphosphine  reacts  with  benzyl 
■chloride,  yielding  phenylbenzyldimelhylphosphonium 
-chloride,  m.  p.  101°,  which  with  silver  oxide  yields 
phenyldimethylphosphine  oxide,  m.  p.  100°  ( mercuric 
■ chloride  compound,  m.  p.  163°).  Phenylbenzyldiethyl- 


plwsphonium  chloride,  m.  p.  194 — 195°,  similarly 
yields  phenyldiethylphosphine  oxide,  and  is  decom¬ 
posed  on  heating,  yielding  phenylbenzylethylphos- 
phine,  b.  p.  204— 206°/33  mm.,  which  was  purified 
through  the  phenylbenzylmethylethylphosphonium 
iodide,  m.  p.  167 — 168°  (d -bromocamphorsulphonate, 
m.  p.  129 — 130°).  When  a  current  of  air  is  passed 
through  a  benzene  solution  of  phenyldibenzylphos- 
phine  (from  phosphenyl  chloride  and  magnesium 
benzyl  chloride),  it  yields  phenyldibenzylphosphine 
oxide,  m.  p.  174°.  Phenyldibenzylethylphosphonium 
iodide,  m.  p.  150 — 151°,  yields  phenylbenzyleihyl- 
phosphine  oxide,  m.  p.  110 — 111°.  Pheniyhnethyl- 
dibenzylphosphonium  iodide,  m.  p.  206 — 208°  ( nitrate , 
m.  p.  162 — 164°),  with  silver  oxide  yields  dl -phenyl- 
benzyhnethylphosphine  oxide,  m.  p.  148 — 149°,  which 
is  resolvable  into  \-hydroxyphenylbenzylmethylphos- 
phonium  d -camphor sulphonate,  m.  p.  94°,  yielding 
•with  ammonia  1  ■phemylbenzylmeihylphosphine  oxide, 
m.  p.  135°,  [a]D  —72-5°  in  water,  and  the  d-oxide 
Z-sulphonate  previously  described. 

By  heating  together  the  appropriate  phosphine  and 
alkyl  halide,  and  treating  the  phosphonium  halide 
with  silver  oxide,  the  following  substances  arc 
obtained  :  from  phenyldiethylphosphine,  phenyltri- 
ethylphosphoniwm  bromide,  m.  p.  187 — 189°,  and 
phenyldiethylallylphosphonium  bromide,  m.  p.  152 — 
153°;  from  phenyldimethylphosphine,  phenyl-[?j- 
phenylethyl]dimethylphosphonium  bromide,  m.  p.  172 — 
172-5°,  [$-phenylethyl]dimethylphospkine  oxide,  m.  p. 
58 — -60°  ( mercuric  chloride  compound,  m.  p.  115°), 
and  phenyldimethylallylphosphonium  bromide,  m.  p. 
113 — 114°,  of  which  the  corresponding  hydroxide 
decomposes  on  heating  into  phenyldimethylphosphine 
oxide  (cf.  Michaelis  and  Graeff,  A.,  1876,  i,  274) ;  from 
diphenylmethylphosphine,  diphcnylmethylallylphos- 
phonium  bromide,  m.  p.  161 — 163°,  which  reacts  with 
silver  oxide,  yielding  diphenylmethylphosphine  oxide. 

When  diphenylchlorophosphine,  the  preparation  of 
which  is  described,  reacts  with  benzyl  bromide,  it 
yields  diphemjlhenzylphosphonium  chlorobromide,  m.  p. 
171°,  which  readily  decomposes,  yielding  diphenyl- 
benzylphosphine  oxide.  Phosphorus  diphenyl  bromide 
is  readily  obtained  by  the  action  of  hydrogen  bromide 
on  the  chloride.  R.  W.  West. 

Coupling  action  of  the  Grignard  reagent.  II. 
Magnesium  methyl  iodide  and  benzyl  halides. 
R.  C.  Fuson  (J.  Amer.  Chem.  Soc.,  1926,  48,  2681 — 
2689 ;  cf.  this  vol.,  604). — When  benzyl  halides  are 
treated  with  excess  of  magnesium  methyl  iodide, 
about  25%  of  the  former  is  converted  into  ethyl¬ 
benzene,  whilst  the  remainder  yields  ethane  and 
dibenzyl  in  equivalent  amounts,  according  to  the 
equation  2PhCH2X+ 2McMgI= Cri2Ph-CH2Ph-(-  G2H  G 
-|-2MgIX.  The  formation  of  a  3y  -  trip  h  e  ny  lp  rop  an  e 
ivas  not  observed  (cf.  Spath,  A.,  1914,  i,  1). 

F.  G.  Willson. 

Compound  of  chromium  sulphate  with  acetic 
acid.  A.  Recoura  (Compt.  rend.,  1926,  183,  719 — 
721). — When  treated  with  an  excess  of  acetic 
anhydride,  chromium  sulphate  is  slowly  transformed 
into  the  compound,  Cr2(S04)3,4H20,4Ac20,  stable  in 
an  atmosphere  containing  acetic  anhydride,  decom¬ 
posing  in  a  dry  atmosphere  slowly,  giving  the  substance 
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Cr2(S04)3,4H20,Ac20,  and  decomposing  in  a  damp 
atmosphere,  giving  chromium  sulphate  tetrahydrate. 

L.  F.  Hewitt. 

1  :  2-Dimethylcyclopentane  compounds.  M. 
Van  Rysselberge  (Bull.  Soc.  chim.  Belg.,  1926,  35, 
311 — 328). — 2-MethylcycZopentanone,  prepared  in 
good  yield  by  a  modification  of  the  method  of 
Bouveault  (A.,  1900,  i,  171),  is  converted  by 
magnesium  methyl  bromide  into  1  : 2-dimethylcyclo- 
pentan-l-ol.  The  product  is  a  mixture  of  stereo- 
isomerides,  partly  separable  by  distillation,  the 
extreme  fractions  (probably  mainly  cis  and  trans, 
respectively)  showing  m.  p.  below  —20°,  +25°,  b.  p. 
145°,  151°/760  mm.,  54°,  60-8716  mm.,  »g  1-4463, 
1-4523,  df  0-9064,  0-9156.  All  fractions  are  dehydr¬ 
ated  on  heating  with  p-toluenesulphonic  acid  to  the 
same  1  :  2-dimethylcycZopentene,  b.  p.  100-3 — 105-3°, 
df  0-7924 — 0-7947,  nf,  1-4416—1-4411.  This  is  a 
mixture  of  A1-  and  A5-dimethylcycZopentenes,  since 
on  oxidation  the  former  is  converted  into  heptane- 
/?£-dione  ( semicarbazone ,  m.  p.  219-8°),  and  the  latter 
into  benzoic  acid,  presumably  by  the  following  stages  : 
pa-  ^CH-CMe  . 

2  T!H2-CHMo  > 

Me-CO-CHo-CH,-CH(OH)-CHMe-OH  > 
CMe(OH):CH-CH:CH-CH:CH2  •>  Ph-Mo  ->  Ph-C02H. 
Catalytic  reduction  of  this  dimethylcycZopentene  in 
acetic  acid,  using  platinum-black,  affords  a  dimethyl- 
cycZopentane,  b.  p.  94 — 98°/760  mm.,  df  0-7664, 
rif,  1-4187,  ta  in  aniline,  42°.  This  probably  contains 
an  excess  of  the  cis-isomeride,  whilst  that  obtained  in 
other  ways  by  Kijner  (A.,  1908,  i,  865)  must  be  mainly 
the  Zraac-derivative.  H.  E.  F.  Notton. 


Spatial  structure  of  cycZoparaffins.  II. 
Structure  of  1  : 1-disubstituted  cycfohexanes. 
W.  A.  Wightman  (J.C.S.,  1926,  2541 — 2545). — Penta- 
methylene  dibromide  condensed  with  methyl  disodio- 
malonate  yields  dimethyl  cycloAea-ooie-l  :  1  -dicarb- 
oxylate,  b.  p.  119°/14  mm.,  which  on  partial  hydrolysis 
gives  1-methyl  Y -hydrogen  cyclohexane- 1  :  1  '-dicarb- 
oxylale,  m.  p.  75°.  Treatment  of  the  latter  with 
hydrazine  furnishes  cyclohexane-1' -carboxylic  acid- 
1-hydrazide,  m.  p.  156°  (decomp.),  which  is  converted 
through  the  azoimide  into  1-carbamylcyclohexane- 
1' -carboxylic  acid ,  m.  p.  149°  (decomp.).  Treatment 
of  this  acid  with  diazomethane  yields  1  '-methyl 
l-carlamylcyclohexane-V -carboxylate,  m.  p.  90 — 91°, 
identical  with  1  -methyl  V-carbamylcyclohexane-l-carb- 
oxylate,  m.  p.  91-5°,  which  is  obtained  from  1-methyl 
l'-hydrogen  cyclohexane-1  :  l'-dicarboxylate  by  treat¬ 
ment  with  thionyl  chloride  followed  by  ammonia. 
These  results  show  that  in  this  series  of  derivatives 
the  rigid  form  of  the  cyclohexane  ring  does  not  exist  as  a 
static  modification  (see  A.,  1925,  i,  894).  H.  Burton. 

Cyclic  compounds  [y-cyclogeraniolenes].  III. 
R.  Escotjrrou  (Bull.  Soc.  chim.,  1926,  [iv],  39, 1460 — 
1470). — The  tertiary  methylheptenols  previously 
described  (this  vol.,  1022)  when  heated  with  anhydrous 
oxalic  acid,  70%  sulphuric  acid,  orthophosphoric  acid 
(d  1-7),  or  pyrophosphoric  acid  are  converted  into 
new  cyclic  hydrocarbons,  y-cyclogeraniolenes .  They 
contain  a  methylene  group,  affording  formaldehyde  on 
treatment  with  ozone,  and  the  ring-formation  is 
accordingly  represented  : 
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The  presence  of  the  tertiary  hydroxyl  is  not  essential, 
since  with  anhydrous  oxalic  acid  at  150°  or  with 
oxalic  acid  +1  mol.  of  water  j3£-dimethyloetadiene 
affords  the  same  cyclic  hydrocarbon  as  p£-dimethyl- 
A£-octen-£-ol.  With  20%  oxalic  acid,  the  latter  yields 
mainly  the  diolefine  previously  obtained  by  the  action 
of  metaphosphorie  acid.  Further  evidence  in  support 
of  the  structure  proposed  for  these  y-cyclogeraniolenes 
is  afforded  by  the  failure  of  £-phenyl-(3-methyl- 
As-hepten-£-ol  to  give  a  corresponding  compound. 
The  new  compounds  absorb  very  little  bromine  in 
chloroform  solution  and  do  not  yield  crystalline 
nitroso-derivatives  by  Wallach’s  method.  The 
.following  are  described  :  y-cyclogeraniolene  (3  :  3 -di- 
methyl-l-methylenecyclohexane),  b.  p.  138 — 141°/739 
mm.,  d10  0-8013,  d165  0-7970,  nf  1-44837;  methyl-y- 
cyclo geraniolene  (2:3:  3-trimethyl-l-methylenecyclo- 
hexane),  b.  p.  164°/738  mm.,  dn  0-8320,  1-46274; 

ethyl-y-cyclogeraniolene  (3 :  Z-dimethyl-2-ethyl-l-methyl- 
enecyclohexane),  b.  p.  182 — 184°/745  mm.,  d10  0-8160, 
?i]$  1-46235;  dimethyl-y-cyclogeraniolene  (2  :  2  :  3  :  3- 
tetramethyl-l-methylenecyclohexane),  b.  p.  181 — 183°/ 
756  mm.,  d11  0-8246,  ng  1-46275;  propyl-y- cyclo- 
geraniolene  (3  :  3-dimethyl-2-propyl-l-methylenecyclo~ 
hexane),  b.  p.  200— 202°/741  mm.,  d’°  0-8126,  n'P 
1-46176;  isobutyl-y-cyclogeraniolene  (3  :  2-dimethyl-2- 
isobutyl-l-methylenecyclohexane),  b.  p.  212 — 213°/ 
742  mm.,  d11  0-8123,  ng'5  1-46086,  and  phenyl-y- cyclo- 
geraniolene  (2-phenyl-3  :  ‘d-dimethyl-l-methylenecyclo- 
hexane),  b.  p.  105— 107°/5  mm.,  dn  0-9403,  <  1-53117. 

R.  Brightman. 


Reactions  of  cycZohexene  oxide.  P.  Bedos 
(Compt.  rend.,  1926,  183,  562—565). — Alkyl  halides 
react  with  cycZohexene  oxide  when  heated  at  150 — 190° 
for  48  hrs.,  and  the  following  compounds  have  been 
obtained  :  2-methoxycyclohexyl  iodide,  b.  p.  101°/13- 
mm.,  dg  1-5929,  n'tf  1-5340,  2-ethoxycycZohexyl 
iodide,  b.  p.  110°/15  mm.,  d“  1-5020,  nf  1-5206  (cf. 
Brunei,  Diss.,  Paris,  1905),  2 -ethoxy cyclohexyl  bromide,. 
b.  p.  80°/9  mm.,  d“  1-2738,  rif  1-4804,  and  2 -propoxy- 
cyclo hexyl  bromide,  b.  p.  103 — 104°/14  mm.,  dg; 
1-2330,  nf  1-4778.  Acyl  halides  react  with  cycZo¬ 
hexene  oxide  at  low  temperatures,  and  the  following, 
products  are  described  :  2-chlorocyclohexyl  acetate,. 
b.  p.  95 — 96°/ll  mm.,  d£  1-1182,  rif  1-4620,  2-chloro¬ 
cyclohexyl  propionate,  b.  p.  106 — 107°/11  mm.,  dg 
1-0835,  nf,  1-4597,  and  2-bromocyclohexyl  acetate,  b.  p. 
109— 110°/11  mm.,  dg  1-3603,  ng  1-4834.  The 
compounds  obtained  are  capable  of  stereoisomerism. 
Ho  compound  was  isolated  from  the  product  of 
reaction  of  hydroxylamine  with  cycZohexene  oxide. 

L.  F.  Hewitt. 

Stereochemistry  of  o-cyclohexanediols  and. 
structure  of  cyclohexene  oxide.  P.  Bedos  (Compt. 
rend.,  1926,  183,  750 — 753). — cycZoHexene  oxide 
yields  the  same  cycZohexane-1  : 2-diol,  m.  p.  104° 
(dibenzoate,  m.  p.  92 — 93°),  by  each  of  the  six  methods  - 
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of  hydration  investigated.  The  frans-configuration 
of  the  glycol,  m.  p.  104°  (cf.  Boeseken,  A.,  1921,  i, 
663;  Godehot,  ibid.,  1923,  i,  327),  is  confirmed,  and 
ci/clohexene  oxide  must  have  a  similar  structure. 

L.  F.  Hewitt. 

Coloured  secondary  fluorenyl  halides  and  the 
synthesis  of  a-naphtha-derivatives  of  difluorenyl. 

A.  Wanscheidt  (Ber.,  1926,  59,  [B],  2092—2100).— 
aa-Dinaphthafluorene  (cf.  Schmidlin  and  Massini, 
A.,  1909,  i,  562),  suspended  in  acetone,  is  converted 
by  methyl-alcoholic  potassium  methoxide  in  the 
presence  of  air  into  a.a-dinaphtha.fluoranone,  m.  p.  272° 
(corr.),  which  is  reduced  by  zinc  dust  and  acetic  acid 
to  aa -dinaphthajluorenol,  m.  p.  260 — 270°  according 
to  the  mode  of  heating.  The  carbinol  is  converted  by 
hydrogen  bromide  in  glacial  acetic  acid  into  aa.-di- 
naphthafluorenyl  bromide,  b.  p.  234°  (decomp.),  trans¬ 
formed  by  sodium  iodide  in  acetone  into  v.a-dinaphtha- 
fluorenyl  iodide,  decomp,  about  160°.  Ghrysofluorenyl 
chloride,  m.  p.  146°  (decomp.),  and  the  corresponding 
bromide,  m.  p.  142°  (decomp.),  and  iodide,  decomp. 
103°,  are  described.  Chrysofluorene  is  prepared  by 
treating  a  solution  of  chrysofluorenol  in  glacial  acetic 
acid  with  concentrated  hydriodic  acid ;  fluorene  and 
aa-dinaphthafluorene  are  analogously  produced. 
9  - 1  odo fluorene,  decomp,  about  98°,  is  prepared  from 
9-bromofluorene  and  sodium  iodide  in  acetone. 

Dichrysofluorenyl,  J^>CH-CH<C^3jj  6,  m.  p.  221° 

(corr.),  is  obtained  from  chrysofluorenyl  bromide  and 
sodium  iodide  in  acetone.  Bisdi-a-naphthafluorenyl, 
m.  p.  353 — 355°  (cf.  Magidson,  A.,  1925,  i,  384), 
is  almost  quantitatively  obtained  from  di-a-naphtha- 
fluorenone  and  a-dinaphthafluorenyl  bromide. 
Fluorenyl-av.-divaphtha]luorenc, 

/i i 1  ° TT *C> C  H  ■  C  H  <C  $  3~4 ,  m.  p.  270°  (corr.),  is  prepared 
C10H6  CsH,j 

by  addition  of  9-chlorofluorene  dissolved  in  acetone  to 
a  boiling  suspension  of  aa-dinaphthafluorene  in 
acetone  containing  potassium  methoxide.  Chryso - 
fluorenyl-a.<x.-dinaphthafluorene, 

VioHe^CH-ClKVioJ^.m.  p.  267°  (corr.),  isdescribed. 
C'ioS-s  CgH4  H.  Ween. 

Nitration  of  fluorene.  2  :  5-Dinitrofluorene. 

G.  T.  Morgan  and  R.  W.  Thomason  (J.C.S.,  1926, 
2691 — 2696). — Nitration  of  fluorene  with  fuming 
nitric  acid  in  glacial  acetic  acid  solution  yields  mainly 
2  :  7-dinitrofluorene,  m.  p.  269°  (decomp.),  and  a 
small  amount  of  2  :  5-dinitrofluorene,  m.  p,  207°. 
Similar  results  are  obtained  by  the  further  nitration 
of  2-nitrofluorene.  Oxidation  of  2  :  5-dinitrofluorene 
with  chromium  trioxide  yields  2  :  5 -dinitrofiuorenone, 
m.  p.  241°,  which  is  identical  witfe  the  substance 
obtained  by  nitrating  4(or  5)-nitrofluorenone  prepared 
from  4-nitrodiphenyleneglycollic  acid.  Acetylation  of 
2  :  7-diaminofluorene  with  acetic  anhydride  gives  the 
following  acetyl  derivatives,  di-,  m.  p.  281° ;  tri-,  m.  p. 
234°;  tetra-,  m.  p.  179 — 181°,  whilst  boiling  acetic 
acid  yields  mainly  the  diacetyl  derivatives ;  a  formyl 
derivative,  m.  p.  272°,  is  described.  Reduction  of 
2  :  5-dinitrofluorene  with  sodium  hyposulphite  gives 
2  :  5-diaminofluorene,  m.  p.  175°  ( diacetyl  derivative, 
m.  p.  289°).  H.  Burton. 


Is  the  eSect  produced  by  a  substituent  in  a 
henzenoid  ring  transmitted  by  the  carbon  chain, 
as  the  theory  of  induced  alternate  polarities 
requires?  S.  C.  J.  Olivier  and  G.  Berger  (Rec. 
trav.  chim.,  1926,  45,  710 — 721 ;  cf.  this  vol.,  805). — 
The  Friedel  and  Crafts  reaction  has  been  studied  from 
the  point  of  view  of  the  theory  of  alternate  polarities. 
The  velocity  constants  of  the  reactions  between  the 
three  nitrobenzyl  chlorides  with  benzene  in  presence 
of  aluminium  chloride  are,  for  the  o-derivative 
£>0-025,  ?a- derivative  1c  =0-025,  and  p-derivative 
£=0-0046  at  30°.  The  order  required  by  the  theory 
is  meta>para>  ortho,  and  it  is  therefore  concluded 
that  in  this  reaction  the  determining  factor  is  the  direct 
influence  of  the  catalyst  rather  than  the  effect  of  the 
alternate  polarities  induced  on  the  reactivity  of  the 
chlorine  atom.  The  reactions  of  p-nitrobenzyl 
chloride  with  toluene  (£=0-0105),  with  benzene 
(£=0-0045),  and  with  chlorobenzene  (£=0-00084)  were 
also  studied.  W.  J.  Powell. 

Reaction  between  organo-magnesium  halides 
and  the  esters  of  some  sulphur  acids.  H. 
Gilman,  J.  Robinson,  and  N.  J.  Beaber  (J.  Amer. 
Chem.  Soc.,  1926,  48,  2715 — 2718). — The  action  of 
magnesium  phenyl  bromide  on  di-n-butyl  and  diphenyl 
sulphites,  ?i-butyl  p-toluenesulphinate,  methyl  phenyl  - 
sulphenate(  ?),  ethyl  thiolbenzoate,  ethyl  thion- 
benzoate,  and  ethyl  dithiobenzoate,  and  of  magnesium 
benzyl  chloride  on  ethyl  p-tolucnesulphinate,  has  been 
examined.  In  no  case  was  an  alkylating  action 
observed  similar  to  that  obtaining  with  alkyl  sulphon- 
ates  and  Grignard  reagents  (cf.  Gilman  and  Beaber, 
A.,  1925,  i,  802),  the  reaction  proceeding  in  all  cases 
analogously  with  that  observed  in  the  case  of  carb¬ 
oxylic  and  other  esters.  F.  G.  Willson. 

Synthesis  of  tetrabydronaphthalenes  and 
naphthalenes.  G.  Darzens  (Compt.  rend.,  1926, 
183, 748 — 750). — (3-Phenyl-a-allylpropionic  acid,  when 
treated  with  sulphuric  acid,  yields  \ -methyl-1  :  2  :  3  :  4- 
tetrahydronaphthalene-Z-carboxylic  acid,  m.  p.  121°, 
b.  p.  203 — 204°/20  mm.  ( methyl  ester,  b.  p.  170°/15 
mm.).  When  treated  with  sulphur,  the  acid  is 
dehydrogenated  to  1-methyl-Z -naphthoic  acid,  m.  p. 
198 — 199°  ( methyl  ester,  b.  p.  188°/15  mm.,  m.  p.  39°), 
which  yields  1-methylnaphthalene  when  its  calcium 
salt  is  distilled.  L.  F.  Hewitt. 

Substitution  of  the  halogen  atom  or  alkyloxy- 
radical  in  2-chloro-(2-bromo-)  and  2-methoxy- 
(2-ethoxy-)l  :  6  :  8-trinitronaphthalene  and  in 
l-chloro-2  :  4-dinitrobenzene  by  amino-residues 
and  other  groups  or  atoms.  E.  J.  van  der  Kam 
(Rec.  trav.  ehim.,  1926,  45,  722 — 733;  cf.  this  vol., 
1029). — The  nitro-groups  present  render  the  halogen 
atom  or  alkyloxy-radical  in  the  trinitronaphthalene 
derivatives  readily  replaceable  by  *OH,  *OMe, 
•OEt,  -OPh,  -S-,  and  -S2*.  With  aromatic  primary 
amines  and  with  secondary  amines,  2-chloro-(2- 
bromo-)l  :  6  :  8-trinitronaphthalene  reacts  readily, 
whilst  1:6: 8-trinitro-2-methoxy-(2-ethoxy-)naph- 
thalene  does  not  react.  It  is  claimed  that  the  large 
variations  in  m.  p.  of  the  products  and  their  ready 
isolation  render  them  particularly  suitable  for  the 
identification  of  alcohols  and  amines.  The  following 
derivatives  of  1:6:  8-trinitronaphthalene  were  pre- 
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pared  :  2 -phenoxy-,  m.  p.  189°;  2-amino-,  m.  p.  300° 
(decomp.);  2 -melhylamino-,  m.  p.  257°  (decomp.); 
2-elhylamino-,  m.  p.  216°;  2 - n - propylamin o - ,  m.  p. 
186°;  2-n -butylamino-,  m.  p.  156°;  2-n -amylamino-, 
m.  p.  181° ;  2-n -hepiylamino- ,  m.  p.  136°;  2-iso  propyl- 
ammo-,  m.  p.  209°;  2-iso  butylamino-,  m.  p.  179°; 
2-isoamylamino-,  m.  p.  164°;  2-allylamino-,  m.  p. 
158°;  2-dimethylamino-,  m.  p.  226°;  2 -diethylamino-, 
m.  p.  135°;  2-di-n-propylamino-,  m.  p.  135°;  2-di- 
iso bulylamino-,  m.  p.  173°;  2 -piperidino-,  m.  p.  198° 
(decomp.);  2-anilino-,  m.  p.  247°;  2-o-toluidino-, 
m.  p.  199°;  2-m -loluidino-,  m.  p.  234°;  2-p -toluidino-, 
m.  p.  233°;  2-m-nitroanilino-,  m.  p.  251° ;  2-p-nitro- 
anilino-,  m.  p.  250° ;  2-o-,  2-m-,  and  2-p-chloroanilino- , 
m.  p.  216°,  239°,  and  230°,  respectively;  2-o-,  2-m-, 
and  2-p -bromoanilino-,  m.  p.  216°,  235°,  and  245° 
(all  decomp.),  respectively ;  2-m-  and  2-p-iodoanilino-, 
m.  p.  249°  and  257°  (decomp.),  respectively;  2-benzyl- 
amino-,  m.  p.  238°;  2-a-  and  -fi-phenylethylamino-, 
both  of  m.  p.  219°;  2-melhylanilino-,  m.  p.  201°; 
2-ethylanilino-,  m.  p.  181°;  2-a-napliOiylamino-,  m.  p. 
245°;  2-$-naplithylamino- ,  m.  p.  243°  (decomp.); 
2-a.c-tetrahydro-fi-vaphthylamino-,  m.  p.  258°;  2-bornyl- 
amino-,  m.  p.  288°  (decomp.);  2-camphylamino- , 
m.  p.  210° ;  2 -acelamido-,  m.  p.  239 — 240°.  The  follow¬ 
ing  are  described :  acel-l :  6  :  S-trinitro-R-naphthyl-n- 
propylamide,  m.  p.  179 — 180° ;  1  :  6  :  8  :  1'  :  6'  :  8'- 
hexanitrodinaphthyl  sulphide,  m.  p.  296 — 300°  (de¬ 
comp.)  ;  1 :  6  : 8  : 1':  6':  8' -liexanilrodinaphthyl  disulphi¬ 
de,  C1pH4(NO2)3'S,S,Gj0H4(NO2)3,  decomp.  255 — 257°; 
2  :  4-dinitro-n-butylaniline,  m.  p.  90°;  2:4 -dinitro- 
n-amylaniline,  m.  p.  81°;  2  :  4-dinilro-n-heptylaniline, 
m.  p.  20°;  2 : 4-dinitroisoamylaniline,  m.  p.  91°; 
2:4:  4' -trinitrodiphenylamine,  m.  p.  186°  (decomp.); 
2:3':  4-trinitrodiphenylamine,  m.  p.  193°.  Other 
derivatives  of  2  :  4-dinitrodiphenylamine  prepared 
were  the  2'-,  3'-,  and  4 '-chloro-,  m.  p.  150°,  184°,  and 
167°;  2'-,  3'-,  and  4 ’-bromo-,  m.  p.  161°,  178°,  and 
158°;  3'-  and  4 '-iodo-,  m.  p.  133°  and  176°,  respect¬ 
ively.  The  following  are  also  described :  2  :  4-dinilro- 
cc-phenylethylanilme,  m.  p.  118° ;  2  :  4-dinitro-[n,c.-telra- 
hydro-Pj-vaphlhyl]aniline,  m.  p.  152°;  2  : i-dinilro- 
bornylaniline,  m.  p.  142° ;  2  :  4-dinitrocamphylaniline, 
m.  p.  103°.  W.  J.  Powell. 

Relation  between  m.  p.  and  chemical  con¬ 
stitution.  E.  J.  van  dee  Kam  (Rec.  trav.  chim., 
1926,  45,  734—744;  cf.  A.,  1897,  ii,  542).— A  study 
of  the  variation  of  m.  p.  with  constitution  of  two 
series  of  closely-related  compounds,  viz.,  the  A-deriv- 
atives  of  1:6:  S-trinitro-2-aminonaphthalene  and  of 
2  :  4-dinitroaniline.  The  introduction  of  alkyl  radicals 
of  ascending  mol.  wt.  causes  a  progressive  decrease 
in  m.  p.,  although  the  amyl  group  is  abnormal  in  this 
respect.  Two  A -alkyl  groups  each  containing 
n  carbon  atoms  depress  the  m.  p.  to  about  the  same 
extent  as  one  such  group  containing  2 n  carbon  atoms, 
e.g.,  the  ethyl  group  causes  about  the  same  lowering 
as  two  methyl  groups.  Unsaturated  radicals  such  as 
allyl  bring  about  a  greater  depression  than  the 
corresponding  saturated  radicals.  W.  J.  Powell. 

Physical  properties  of  nitro-derivatives.  L. 
Desvergnes  (Mon.  Sci.,  1926,  16,  201 — 208). — The 
following  corrected  m.  p.  were  determined  with  a 
Maquenne  block ;  the  figures  in'  brackets  denote 
solubility  in  100  g.  of  water  at  50°  :  2  :  4  :  6-trinitro- 


benzoic  acid,  m.  p.  228-5°  (decomp.)  [4-180];  2:4:6- 
trinitroethylaniline,  m.  p.  81-2°  [0-031];  2:4:  6-tri- 
nitrodiethylaniline,  m.  p.  167°  [0-005];  2  :  4-dinitro- 
phenyl  picrate,  m.  p.  210°  [0-017,  with  gradual  de¬ 
comp.  into  picric  acid  and  dinitrophenol] ;  2:4:6- 
trinitrophenylethylnitroamine,  m.  p.  95-7°  [0-026 
with  decomp,  on  heating  into  isopicric  acid]. 
Solubilities  in  the  usual  organic  solvents  are  given  in 
all  cases.  2:4:  6-Trinitrobenzoic  acid  and  2:4:6- 
trinitrophenylethylnitroamine  are  decomposed  by 
pyridine,  affording  1:3: 5-trinitrobenzene  and 
picolinic  acid  in  the  former  case  and  isopicric  acid 
in  the  second.  2  :  4-Dinitrophenyl  picrate  is  decom¬ 
posed  by  pyridine  on  warming  and  also  by  ethyl  and 
methyl  alcohols,  affording  picric  acid  and  the  corre¬ 
sponding  ether  of  2  :  4-dinitrophenol. 

R.  Brightman. 

Optically  active  amine  oxides.  IV.  J. 
Meisenheimer,  H.  Glawe,  H.  Greesice,  A.  Schorn- 
ing,  and  E.  Vieweg  (Annalen,  1926,  449,  188 — 213 ; 
ef.  A.,  1922,  i,  813). — When  dl-phenylmethylallyl- 
amine  N -oxide  hydrochloride,  m.  p.  100 — 104°,  is 
treated  with  silver  rf-~-bromocamphorsulphonate,  it 
yields  d-phenylmethylallylamine  N -oxide  d ---bromo- 
camphorsulplionate,  m.  p.  161 — 162°,  [a]D  +63-3°  in 
water ;  the  corresponding  picrate  has  m.  p.  97 — 98°, 
[a]D  +4-0°  in  alcohol.  d-Phenylethylallylamine 
N -oxide  d-bromocamphorsulphonale  has  m.  p.  144 — 
145°,  [a]D  -1-58-2°  in  water,  the  picrate  m.  p.  124 — 
125°,  [a]D  -1-1°  in  alcohol,  and  the  hydrochloride 
[a]D  +4-5°  in  water,  dl -Phenylmethylpropylamine 
N -oxide  picrate,  m.  p.  104 — -105°,  yields  the  d-bromo¬ 
camphorsulphonale  of  the  (Z-amino  oxide,  m.  p.  160 — 
161°,  [a]D  -|-66-80;  the  corresponding  d -hydrogen 
tartrate  has  m.  p.  137 — 142°,  [a]D  +25-1°,  and  the 
picrate  m.  p.  99 — 102°,  [<x]D  +6-6°  in  alcohol, 
dl -Phenylethylpropylamine  N -oxide  hydrochloride 
[picrate,  m.  p.  144 — 145°;  tartrate,  m.  p.  134°)  yields 
the  d-bromocamphorsulphonale  of  the  cZ-amine  oxide, 
m.  p.  166 — 167°,  [a]D  +58-1°,  and  thence  the  picrate, 
m.  p.  142 — 144°,  [a]D  +1-3°  in  alcohol,  and  tho 
hydrochloride,  [a]D  +5°.  d -Phenylbenzylmethylamine 
N-oxwZe  d-~-bromocamphorsulphonate,  m.  p.  141°, 
[«]„  +54°,  yields  the  picrate,  m.  p.  131°,  and  the 
hydrochloride,  [a]D  +4°;  l-phenylbenzylmethylamine 
Id-oxide  d-tarlrale,  m.  p.  127°,  [a]D  +7-1°,  yields  the 
hydrochloride,  m.  p.  135°,  [a]D  —3-2°.  When  benzyl- 
ethylaniline  is  treated  in  alcoholic  solution  with 
perbenzoic  acid,  it  yields  plienylbenzylethylamine 
Id -oxide  benzoate,  m.  p.  98°,  whilst  the  mother-liquor 
with  picric  acid  yields  the  picrate,  m.  p.  137°. 
dd-Phenylbenzylethylamine  Id-oxide  hydrochloride  has 
m.  p.  125°,  the  (Z-amine  oxide  gives  a  d -bromocam- 
pliorsulphonate, fu.  p.  153-5°,  [a]D  +83-4°;  d -hydrogen 
tartrate,  m.  p.  101°,  [<x]D  +52-8°,  which  crystallises  with 
2H20;  picrate,  m.  p.  127°,  [a]D  +54°,  and  hydro¬ 
chloride,  m.  p.  130°,  [a]D  +67-1°;  and  the  Z-amine 
oxide  gives  a  d-tartrate,  m.  p.  137°,  [a]D  —44°,  and 
picrate,  m.  p.  127°,  [a]D  —54°  in  alcohol.  Similarly, 
benzyhnethyl-p-toluidme,  b.  p.  175°/12  mm.,  yields 
d\-p-tolylbenzijlmethylamine  Id -oxide  benzoate,  m.  p. 
99°,  and  the  corresponding  picrate,  m.  p.  139°.  From 
dl-~p -iolylbenzylmethylamine  Id-oxide  hydrochloride, 
m.  p.  134°,  the  following  compounds  were  obtained: 
d-tartrate  of  the  Z-amine  oxide,  m.  p.  139°,  [a]D  —27-8°, 
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which  yields  the  picrate,  m.  p.  50°,  and  the  hydro - 
chloride,  m.  p.  135°,  [a]D  —45°;  d -hydrogen  tartrate 
of  the  d-amine  oxide,  m.  p,  144°,  [a]D  +42-4°,  which 
yields  the  picrate,  m.  p.  50°,  and  the  hydrochloride, 
m.  p.  135°,  [a]n  +45°;  d-bromocamphorsulphonate  of 
the  d-amine  oxide,  m.  p.  165°,  [a]D  +73°;  l-firomo- 
camphorsulphonate  of  the  Z-amine  oxide,  m.  p.  165°, 
[«]„  -72-8°.  R.  W.  West. 

Diphenyl  series.  II.  Substitution  reactions, 
F.  Bell  and  J.  Kenyon  (J.C.S.,  1926,  2705 — 2713). 
— Among  the  products  of  dinitration  of  diphenyl, 

2  : 2'-dinitrodiphenyl,  m.  p.  127 — 128°,  has  been 
identified.  2-Nitrodiphenyl  gives  a  mixture  of  4  :  2'- 
and  2  :  2'-dinitrodiphenyls,  whilst  4-nitrodiphenyl 
furnishes  a  mixture  of  the  4  :  4'-  and  4  :  2'-dinitro- 
derivatives.  2' -N  itroA-d  imethylaminod  iphenyl,  pre¬ 
pared  from  2'-nitro-4-aminodiphenyl  and  methyl 
sulphate,  has  m.  p.  100°.  The  nitration  of  i-benzyl- 
ideneaminodiphcnyl,  m.  p.  148°,  in  sulphuric  acid 
furnishes  4'-nitro-4-aminodiphenyl,  m.  p.  200°,  in 
small  yield,  whilst  4-p-toluenesulphonamidodiphenyl 
with  warm  dilute  nitric  acid  yields  the  3-nitro-deviv- 
ative,  m.  p.  about  118°,  from  which  3-nitro-4-amino- 
diphenyl  is  obtained  by  hydrolysis,  and  4-acetamido- 
diphenyl,  when  nitrated  according  to  the  method  of 
Ficliter  and  Sulzberger  (A.,  1904,  i,  325),  gives  the 
3-nitro-derivative,  m.  p.  132°,  in  good  yield.  By 
reducing  3-nitro-4-aminodiphenyl  with  aluminium 
amalgam  in  moist  ether,  3  :  4 -diaminodiphenyl,  m.  p. 
103°,  is  obtained.  It  yields  a  diacetyl  derivative,  m.  p. 
163°,  a  dibenzoyl  derivative,  m.  p.  248°,  and  a  quin- 
oxaline  derivative,  m.  p.  148°.  3-AminoA-acetamido- 
diphenyl,  m.  p.  155°,  obtained  by  reducing  3-nitro-4- 
acetamidodiphenyl  with  aluminium  amalgam,  gives 
3-benzamidoA-acetamidodiphenyl,  m.  p.  186°,  with  benz¬ 
oyl  chloride  in  pyridine  solution.  3-Amino-4-acet- 
amidodiphenyl,  with  sodium  nitrite  and  hydrochloric 
acid,  yields  l-acetyl-5-phenyl-l :  2  :  3-benztriazole,  m.  p. 
130 — 132°,  and  5(or  6)-phenyl-l  :  2  :  3-benztriazole, 
m.  p.  156°,  from  which  the  above  5-phenyl  compound 
and  l-acetyl-6-phenyl-l  :  2  :  3-benztriazole  (not  quite 
pure),  m.  p.  97°,  is  obtained  by  acetylation.  The 

5- phenyl  compound  is  partly  converted  into  the 

6- phenyl  isomeride  by  heating  with  acetic  anhydride. 
3-AminoA-benzamidodiphenyl,  m.  p.  221°  (3-acetyl 
derivative,  m.  p.  211°),  is  obtained  by  reducing 

3- nitro-4-benzamidodiphenyl  with  aluminium  amal¬ 
gam.  4-Aminodiphenyl  with  methyl  sulphate  and 
sodium  hydroxide  forms  4-dimethylaminodiphenyl, 
m.  p.  123°,  and  diphenylyltrimethylammonium  hydr¬ 
oxide  (bromide,  m.  p.  222°),  whilst  with  methyl  iodide 
and  sodium  carbonate  a  considerable  quantity  of 

4- dimethylaminodiphenyl  methiodide,  m.  p.  218° 
(decomp.),  is  produced.  3-Nitro-4-dimethylamino- 
diphenyl,  m.  p.  74°,  formed  together  with  3(5  l)-di- 
nitroA-niirosomethylaminodiphenyl,  m.  p.  122°,  by 
adding  an  excess  of  sodium  nitrite  to  4-dimethyl¬ 
aminodiphenyl  in  acetic  acid,  yields  3-acetamidoA-di- 
methylaminodiphenyl,  m.  p.  167°,  after  reduction  and 
acetylation,  and  3  :(5  ?)-dinitro-4-nitrosomethylamino- 
diphenyl,  m.  p.  122°,  together  with  a  compound, 
m.  p.  290 — 292°,  with  fuming  nitric  acid  in 
acetic  acid  solution.  The  dinitronitroso-compound, 
the  constitution  of  which  is  confirmed  by  its  prepar¬ 
ation  from  4-nitrosomethylaminodiphenyl,  has  been 


erroneously  described  by  Garcia  Banus  and  Tomas 
(A.,  1922,  i,  333)  as  3  :  5  :  2'  :  4'-tetranitro-4-dimethyl- 
aminodiphcnyl.  3  :  (5  1)-DinitroA-methylaminodi- 
phenyl  has  m.  p.  142 — 143°.  The  nitration  of  3-nitro- 
4-dimethylaminodiphenyl  in  sulphuric  acid  furnishes 
the  3  :  (4'  ?)-dinitro-derivative,  m.p.  137 — 138°,  prob¬ 
ably  identical  with  the  dinitro-compound,  m.  p.  134°, 
described  by  Vorlander  (A.,  1925,  i,  1258),  whilst 
similar  treatment  of  4-dimethylaminodiphenyl  gives 
a  product,  m.  p.  170 — 171°  [probably  the  2  :  4'(  ?)-di- 
nitro-derivative]  and  a  compound,  Ci4H1706N,S,  m.  p. 
215 — 217°,  which  forms  an  explosive  derivative,  m.  p. 
above  300°,  when  treated  with  hydrochloric  acid. 

2  :  2'-Diaminotetramcthylbenzidino  ( diacetyl  deriv¬ 
ative,  m.  p.  191—192°),  prepared  by  the  method  of 
Ullmann  and  Dieterlo  (A.,  1904,  i,  269),  has  m.  p. 
166°.  Tetramethylbenzidine,  on  mononitration  in 
sulphuric  acid,  yields  the  2-mZro-derivative,  m.  p.  164°, 
which  on  further  nitration  yields  the  2  :  2'-dinitro- 
eompound.  The  former  is  converted  into  2  :  (3'  ?)- 
dinitrotetramethylbenzidine,  m.  p.  145°,  by  sodium 
nitrite  and  acetic  acid,  whilst  tetramethylbenzidine 
under  similar  conditions  furnishes  the  (3  :  3'  l)-di- 
nifro-derivative,  m.  p.  188°  (cf.  Michler  and  Pattin- 
son,  A.,  1882,  199;  Garcia  Bands  and  Tomas,  loc. 
cit.).  The  derived  diamine,  m.  p.  165 — 166°,  forms 
a  diacetyl  derivative,  m.  p.  281 — 282°.  2  :  2'-Dinitro- 
tetramethylbenzidine  yields  a  compound,  m.  p.  185°, 
possibly  a  trinitrotetramethylbenzidine,  on  further 
nitration  in  sulphuric  acid.  4-Amino-4'-hydroxydi- 
phenyl  forms  a  benzylidene  derivative,  m.  p.  200°,  and 
a  diacetyl  derivative,  m.  p.  218 — 220°.  The  latter  is 
converted  by  benzoyl  chloride  into  4-acetylbenz- 
amulo  A' -acetoxy diphenyl,  m.  p.  142 — 143°,  giving 
4-benzamido-4'-hydroxydiphenyl  on  hydrolysis  (cf. 
J.C.S.,  1926,  1239).  Attempts  to  resolve  diphenyl- 
2-carboxylic  acid  into  optical  isomerides  were  un¬ 
successful.  J.  S.  H.  Davies. 

Stability  of  benzenediazonium  chloride 
solutions.  I.  Reaction  of  benzenediazonium 
chloride  with  water.  H.  A.  H.  Pray. — See  this 
vol.,  1214. 

Aminotriarylmethanes  and  azo-dyes  derived 
from  them.  Brit.  Dyestuffs  Corpn.  and  K.  H. 
Saunders. — See  B.,  1926,  866. 

Additive  compounds  between  phenols  and 
ammonia.  I.  E.  Briner,  O.  Agathon,  and  A. 
Ferrero  (Helv.  Chim.  Acta,  1926,  9,  905—912). — 
Thermal  measurements  indicate  the  formation  of  a 
molecular  compound  between  phenol  and  ammonia 
(i ammonium  phenoxide) ;  similar  indications  are 
obtained  in  the  systems  resorcinol-ammonia  and 
naphthol-ammonia.  Measurement  of  the  vapour 
pressure  of  the  system  o-nitrophenol-ammonia  as  the 
volume  of  ammonia  added  increases,  shows  that 
ammonium  o-niirophenoxide,  orange-yellow,  i3  rapidly 
formed,  with  a  calculated  free  energy  change  of 
15  g.-cal.  per  g.-mol.  Ammonium  p-nitrophenoxide, 
yellow,  is  formed  very  slowly  at  the  ordinary  tem¬ 
perature.  E.  W.  Wignall. 

Mechanism  of  the  transformation  of  phenyl 
allyl  ethers.  II.  L.  Claisen  and  E.  Tietze  (Ber., 
1926,  59,  [if],  2344—2351 ;  cf.  A.,  1925,  i,  389).— 
Methylvinylcarbinol,  b.  p.  96 — 98°,  advantageously 
prepared  by  the  addition  of  acraldehyde  dissolved  in 
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ether  to  a  boiling  ethereal  solution  of  magnesium 
methyl  bromide,  is  converted  by  hydrobromic  acid 
(45%)  at  the  ordinary  temperature  into  AP-butenyl 
bromide,  b.  p.  103 — 106°,  hydrolysed  exclusively  to 
A^-butenyl  alcohol.  When  treated  with  phenol  dis¬ 
solved  in  acetone  in  the  presence  of  potassium  car¬ 
bonate,  the  bromide  yields  phenyl  AP-butenyl  ether, 
m.  p.  98 — 9S-5°/14  mm.,  the  constitution  of  which 
follows  from  its  hydrogenation  to  phenyl  n-butyl 
ether.  The  ether  is  isomerised  when  heated  at  200 — 
210°  or,  preferably,  when  boiled  with  diethylaniline, 
to  o-a -methylallylphenol,  b.  p.  Ill — 112°/14  mm., 
229' — 230°/762  mm.  (phenylcarbamate,  m.  p.  89-5 — 
90-5°),  converted  by  glacial  acetic  and  hydrobromic 
acids  into  2  :  3 -dimethylcoumaran,  b.  p.  209 — 210°. 
Direct  action  of  A^-butenyl  bromide  on  sodium  phen- 
oxide  in  the  presence  of  benzene  affords  o-AP-butenyl- 
phenol,  b.  p.  117-5— 118-5713  mm.,  239-5—240-57 
atm,  pressure  {phenylcarbamate,  m.  p.  65 — 66°; 
methyl  ether,  b.  p.  Ill — 112°/17  mm.,  0-965, 
1-526),  converted  into  2-methylchroman,  b.  p.  219-5— 
221 7767  mm.  Isomerisation  of  phenyl  A^-butenyl 
ether,  like  that  of  phenyl  cinnamyl  ether  {loc.  cit.), 
leads  to  the  attachment  of  the  alkyl  group  to  the 
benzene  nucleus  by  the  y-  instead  of  the  a-carbon 
atom.  H.  Wren. 

Organic  phosphoric  acid  compounds.  IV. 
Determination  of  iron.  II.  P.  Zetzsche  and  M. 
Naciimann  (Helv.  Chim.  Acta,  1926,  9,  705 — 708). — 
The  magnesium,  calcium,  strontium,  barium,  nickel, 
cobalt,  zinc,  manganese,  ferrous,  copper,  mercuric, 
cadmium,  aluminium,  chromium,  lead,  and  tin  salts 
of  bis-p-chlorophenylphosphorie  acid,  and  of  phenyl-, 
diphenyl-,  p-bromophcnyl-,  bis-p-bromophenyl-, 
bistrichlorophenyl-,  guaiacol-,  anilinophenyl-, 
(3-naphthyl-,  and  benzyl-phosphoric  acids  have  been 
prepared  in  order  to  ascertain  their  effect  on  the 
determination  of  ferric  iron  by  the  method  previously 
described  (this  vol.,  705).  All  but  the  last  four 
metals  form  crystalline  salts,  all  of  which  are  decom¬ 
posed  by  1  %  mineral  acid,  and  hence  it  is  found  that 
only  in  the  presence  of  manganese,  stannic,  lead,  and 
mercury  salts  is  the  determination  of  ferric  iron  by 
this  method  untrustworthy.  In  the  presence  of 
manganese,  trustworthy  results  can  be  obtained  if 
the  ferric  hydroxide  is  redissolvcd  in  2jV-hydrochloric 
acid  and  reprecipitated.  The  presence  of  other 
organic  substances  docs  not  affect  the  method,  but 
when  reducing  agents,  e.g.,  pyrogallol,  are  present, 
the  precipitation  must  be  carried  out  in  the  presence 
of  an  oxidising  agent,  3  %  hydrogen  peroxide  solution 
being  employed.  J.  W.  Baker. 

Condensation  of  phenols  with  chloral.  P.  D. 
Chattaway  (J.C.S.,  1926,  2720— 2727).— p-Nitro- 
phenol  (1  mol.)  and  chloral  (2  mols.)  combine  in  pres¬ 
ence  of  a  large  excess  of  sulphuric  acid  to  form 
anhydro  -  5  -  nitro  -  2  -  (3(3(3  -  trichloro  -  a  - 
hydroxyethoxy  -  1-p  $$-trichloro-a-hydr- 
oxy ethylbenzene  (annexed  formula), 
m.  p.  146°  (crystallographic  data 
given),  which  is  insoluble  in  dilute 
alkalis  and  is  unchanged  by  boiling 
acetic  anhydride.  It  reacts  vigor¬ 
ously  with  alcoholic  potassium  hydroxide,  liberating 


chloroform  and  ethyl  orthoformate,  and  forming 
dl-5-nitro-2-ethoxyphenylglycollic  acid,  m.  p.  138° 
( silver  and  ammonium  salts  described ;  acetyl  deriv¬ 
ative,  m.  p.  147-2°),  together  with  a  small  amount 
of  5-nitro-2-ethoxybe?izoic  acid,  m.  p.  163°  {sodium 
salt  described).  On  reduction  with  tin  and  acetic 
acid,  it  yields  the  corresponding  5-amwo-compound, 
m.  p.  176°  {hydrochloride,  decomp,  on  heating;  acetyl 
derivative,  m.  p.  206°;  5 -diazonium  chloride ;  azo-P- 
naphthol  derivative,  m.  p.  196°;  sodium  salt  described), 
which  is  converted  by  the  Sandmeyer  reaction  into 
anhydro-2-$$$-irichloro-<i-hydroxycthoxy-\-Q>Q>$-trichloro- 
a-liydroxyethylbenzene,  m.  p.  119°.  dl-5-Nitro-2- 
ethoxyphenylglycollic  acid  is  decomposed  by  sulph¬ 
uric  acid  into  formic  acid  and  5-nitro-2-ethoxybenz- 
aldehyde  [ semicarbazone  exists  in  two  polymorphic 
forms,  m.  p.  234 — 235°  (decomp.)],  and  yields  on 
oxidation  with  alkaline  permanganate  5-nitro-2- 
ethoxybenzoic  acid,  which  is  also  obtained  from 
salicylic  acid  by  successive  nitration,  ethylation, 
alkaline  hydrolysis,  and  acidification. 

J.  S.  H.  Davies. 

Effect  of  substituents  in  the  formation  and 
reactions  of  certain  ethers.  L.  C.  Halford  and 
J.  C.  Colbert  (J.  Amer.  Chem.  Soc.,  1926,  48,  2652 — 
2662). — The  formation  of  phenyl  alkyl  ethers  by 
treatment  of  halogenated  nitrobenzenes  with  alcohols 
in  presence  of  aqueous  potassium  hydroxide  is 
dependent  on  the  number  and  relative  positions  of 
the  nitro-groups,  the  reducing  action  of  the  alcohol, 
the  concentrations  of  the  reactants,  and  the  tem¬ 
perature.  The  reaction  between  a  halogenated  nitro¬ 
benzene  and  a  phenol  is  influenced  by  the  sub¬ 
stituents  in  the  latter.  If  the  phenol  contains  a 
nitro-group,  the  reaction  will  not  take  place  unless 
the  halogenated  nitrobenzene  contains  more  than 
one  nitro-group.  The  phenyl  radical  of  phenyl  alkyl 
ethers  is  not  readily  brominated  if  two  of  the  three 
possible  positions  are  occupied  by  substituents  other 
than  hydrogen.  Where  the  alkyl  group  is  allyl,  the 
latter  will  take  up  bromine.  Phenyl  benzyl  ethers  are 
decomposed  into  the  corresponding  brominated  phenol 
and  benzyl  bromide,  indicating  that  substitution  in 
the  phenyl  nucleus  occurs  first,  the  ether  then  being 
decomposed  by  the  hydrogen  bromide  formed.  The 
bromination  of  diphenyl  ethers  is  hindered  by  the 
presence  of  a  nitro-group.  Diphenyl  ethers  are 
unaffected  by  hydrobromic  acid  under  certain  con¬ 
ditions,  whilst  the  decomposition  of  phenyl  alkyl 
ethers  under  similar  conditions  is  incomplete  and 
apparently  dependent  on  the  substituents  in  the 
phenyl  group,  except  in  the  case  of  the  phenyl  allyl 
ethers,  when  the  fission  is  nearly  quantitative. 

4-Chloro-o-anisidine,  m.  p.  82—83°  {benzoyl  deriv¬ 
ative,  m.  p.  77-5°),  is  obtained  in  51-6%  yield  by 
reduction  of  the  corresponding  nitro-compound 
(D.R.-P.  140133)  with  aluminium  amalgam  in  alcohol. 
4-Chloro-o-nitrophenetole,  obtained  analogously  to 
the  chloronitroanisole,  did  not  yield  a  bromo-deriv- 
ative;  by  reduction  with  stannous  chloride  it  gave 
4-ehloro-o-phenetidine,  not  obtained  pure,  giving  a 
benzoyl  derivative,  m.  p.  119°.  Attempts  to  prepare 
4-chloro-2-nitrophenyl  allyl  ether  by  Blom’s  method 
(A.,  1922,  i,  38)  gave  no  reaction  at  60°,  but  at  70° 
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and  85°  the  product  was  a  mixture  from  which  tetra- 
chloroazoxybenzene,  m.  p.  145°  (cf.  Laubenheimer, 
A.,  1875,  759),  was  isolated.  4-Ghloro-o-nitrophenyl 
attyl  ether,  m.  p.  46°,  is  obtained  from  allyl  iodide 
and  the  silver  salt  of  the  appropriate  phenol.  2  : 4- 
Dinitrophenyl  allyl  ether,  m.  p.  46—47°  (cf.  Fair- 
bourne  and  Toms,  J.C.S.,  1921,  119,  1038),  is 
obtained  by  treating  chloro-2  :  4-dinitrobenzene  with 
allyl  alcohol  and  potassium  hydroxide.  Treatment 
with  bromine  affords  an  additive  compound,  m.  p. 
108-5°,  whilst  the  ether  is  decomposed  almost  quantit¬ 
atively  by  hydrobromic  acid.  4-Chloro-o-nitrophenyl 
benzyl  ether,  m.  p.  85 — 86°,  is  obtained  by  heating 
benzyl  chloride  with  an  aqueous  solution  of  the 
potassium  salt  of  the  appropriate  phenol  (cf.  D.R.-P. 
142899;  Gomberg  and  Buchler,  A.,  1920,  i,  839). 
When  treated  with  5  mols.  of  bromine  in  ether  in 
presence  of  iodine,  it  yields  4-chloro-6-bromo-o-nitro- 
phenol.  2  : 4-Dinitrophenyl  benzyl  ether,  m.  p. 
149-5°  (cf.  Kumpf,  A.,  1884,  1005),  is  obtained  in 
61-6%  yield  by  heating  chloro-2  : 4-dinitrobenzene 
with  benzyl  chloride  and  water  for  10  hrs.  at  150°. 
jj-Nitrodiphenyl  ether,  m.  p.  60 — 61°,  is  obtained  by 
heating  p-chloronitrobenzene  with  concentrated 
aqueous  potassium  phenoxide  at  150°  for  6  hrs.  (cf. 
Jones  and  Cook,  A.,  1916,  i,  644;  Haeussermann  and 
Teichmann,  ibid.,  1896,  i,  533).  The  following  sub¬ 
stituted  diphenyl  ethers  were  also  prepared  :  2:4- 
dinitro-,  m.  p.  70°;  4'-bromo-2  : 4-dinitro-,  m.  p. 
138-5° ;  4' -chloro-2  :  4-dinitro-,  m.  p.  123° ;  2:4:2'- 
trinitro-,  m.  p.  137-5°  (cf.  Willgerodt  and  Huetlein, 
A.,  1884,  1328) ;  2:4:  3'-trinitro-,  m.  p.  135°  (cf. 
D.R.-P.  281053) ;  2  :  4  :  4'-trinitro-,  m.  p.  116°  (Will¬ 
gerodt  and  Huetlein,  loc.  cit.)\  2' :  4' :  Q'-tribromo- 
2  :  4-dinitro-,  m.  p.  130-5° ;  4' -chloro-2  :  4  :  2 '-trinitro-, 
m.  p.  154°;  4'-bromo-2  :  4  :  2' -trinitro-,  m.  p.  148-5°; 
4'-chloro-2-nitro-,  m.  p.  45-5°;  4' -bromo-2-nitro- ,  m.  p. 
71°;  4'-chloroA-nitro-,  m.  p.  76-5°;  4' -bromoA-nitro- , 
m.  p.  65 — 66°;  4-chloro-2-nitro-,  m.  p.  36 — 37°,  b.  p. 
201°/12  mm. ;  4-cldoroA' -brorno-2-nilro- ,  m.  p.  93 — 
94°;  4  : 4'-dichloro-2-nitro-,  m.  p.  79°  (cf.  D.R.-P. 
216642) ;  4  :  4' -dibromo-2-niiro-,  m.  p.  94-5° ;  and 
4'-cliloroA-bromo-2-nitro-diphenyl  ether,  m.  p.  100  5°. 

F.  G.  Willson. 


Derivatives  of  hydroxyphenylglycine .  I.  K. 
Shimo  (Bull.  Chem.  Soc.  Japan,  1926,  1,  202 — 207 ; 
cf.  A.,  1906,  i,  349;  1921,  i,  556). — Condensation  of 
jp-aminophenol  in  glacial  acetic  acid  with  formal¬ 
dehyde  and  potassium  cyanide  yields  p-hydroxy- 
anilinoacetonitrile,  m.  p.  103 — 104°,  and  similar  con¬ 
densations  using  acetaldehyde,  acetone,  benzaldehyde, 
and  acetophenone  instead  of  formaldehyde  give 
a-p -hydroxyanilinopropionitrile,  m.  p.  Ill — 112°; 
a-p-hydroxyanilinoisobutyronitrile,  m.  p.  140 — 142°; 
a-p-hydroxyanilinophenylacetonitrile,  m.  p.  122 — 
124° ;  and  ct-p-hydroxyanilino-u-phenylpropionitrile, 
r  qtj  m.  p.  12S — 130°.  Similarly,  o- 

V — ,  aminophenol,  formaldehyde,  and 

CH2<y  \NH  (T.)  potassium  cyanide  condense  to 
|  \ '  |  _  form  o-hydroxyanilinoacetonitrile, 

-  -*  m.  p.  74 — 75°,  and  m-amino- 

phenol,  acetophenone,  and  potassium  cyanide  form 
a  -  m  -  hydroxyanilino  -  a  -  phenylpropionitrile,  m.  p. 
135 — 137°.  The  colour  reactions  of  the  above 


compounds  with  ferric  chloride,  silver  nitrate,  and 
other  reagents  are  tabulated.  m-Aminophenol 
treated  with  formaldehyde  and  potassium  cyanide 
solution  yields  a  pale  yellow  powder,  m.  p.  >300°, 
insoluble  in  organic  solvents  and  hydrochloric  acid — 
probably  anhydro-p-amino-o-hydroxybenzyl  alcohol  (I). 

B.  W.  Anderson. 

p -Anisylure th an e  and  its  nitration  products. 
F.  Reverdin  (Helv.  Chim.  Acta,  1926,  9,  793 — 798). 
— p-Anisylurethane,  m.  p.  66 — 67°,  is  prepared  from 
p-anisidine  and  ethyl  chloroformate.  Nitric  acid, 
d  1-185,  converts  it  into  3-nitro-p-anisylurethane,  m.  p. 
61°;  in  acetic  acid,  nitric  acid  d  1-4  gives  the  2  : 5- 
(or  2  :  6-)dmiiro-derivative,  m.  p.  162 — 163°,  or,  under 
different  conditions,  the  3  :  5-dmib-o-compound,  m.  p. 
140°,  whilst  nitric  acid  d  1-5  gives  2  :  3-dinitro-p- 
anisylur ethane,  m.  p.  157 — 158°.  The  last  nitrates 
further  to  the  2:3:  5-irmttro-derivative,  m.  p.  212°. 
The  2  :  3-dinitro-compound  gives  with  ammonia  a 
red  substance,  m.  p.  146°;  the  trinitro-compound 
similarly  a  red  substance,  m.  p.  150°,  possibly  an 
amino-derivative  of  a  dinitro-compound, 
Me0-CGH(NH2)(N02)2*NH-C02Et.  E.  W.  Wignall. 

Phototropic  aminoaryl  disulphides.  R.  Child 
and  S.  Smiles  (J.C.S.,  1926,  2696 — 2702). — Among 
aminoaryl  disulphoxides,  only  the  para  compounds 
are  phototropic;  acetylation  of  the  amino-group 
tends  to  diminish,  or  may  obliterate,  the  pliototropy, 
which  is  also  not  observed  in  the  dicarbomethoxy- 
or  dicarboethoxy-derivatives.  The  presence,  of  ono 
amino-group  in  the  thiol-substituted  nucleus  of  an 
unsymmetrical  disulplioxide  suffices  to  produce  photo- 
tropy.  p-Aminophenyl  disulphoxide  and  its  acetyl 
derivative  are  inactive,  but  may  be  rendered  photo¬ 
tropic  by  admixture  with  about  0-1%  of  the  corre¬ 
sponding  disulphide,  or  a  disulphide  containing  a 
4-amino-  or  substituted  4-aminophenyl  group.  It 
is  suggested  that  the  formation  of  mixed  crystals  is 
necessary  to  induce  phototropy.  These  results  support 
the  idea  of  a  close  connexion  between  phosphorescence 
and  phototropy. 

p-Aminophenyl  disulphoxide  with  methyl  and 
ethyl  chloroformate  and  sodium  carbonate  yields 
di-p-carbomethoxy-  and  di-p-carboethoxy-aminophenyl 
disulphoxide,  m.  p.  186°  and  162°,  respectively.  The 
disulphide  corresponding  with  the  latter  has  m.  p. 
136 — 137°.  Ac  eta  nili  de  -p  -  su  lpli  inic  acid  on  methyl- 
ation  forms  p-acelamidophenylmethylsulphone,  m.  p. 
183°,  and  acetanilide-p-disulphone,  not  phototropic, 
m.  p.  245 — 250°  (decomp.),  on  successive  treatment 
with  potassium  permanganate  and  sulphurous  acid. 

p  -  A  cetamidophenyl  p  -  acetarnidobenzenesulphonate 
has  m.  p.  218°.  o-Acetamidophenyl  sulphoxide,  m.  p. 
140°,  is  obtained  by  oxidising  the  diacetyl  derivative, 
m.  p.  156°,  of  o-aminophenyl  disulphide  with  hydrogen 
peroxide  in  acetic  acid.  Acetanilide-m-sulphinic  acid, 
m.  p.  145°,  from  the  sulphonyl  chloride  and  alkaline 
sodium  sulphite,  with  hydriodic  and  sulphurous  acids, 
yields  m -acelamidophenyl  disulphoxide,  m.  p.  212 — 
213°  (decomp.).  Accto-o-loluidide-5-sulphonyl  chloride, 
m.  p.  159°,  by  treatmentwith  alkaline  sodium  sulphite 
and  acidification,  yields  the  corresponding  sulphinic 
acid,  m.  p.  147°,  which  furnishes  the  disulphide  with 
hydriodic  and  sulphurous  acids. 
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5-Thiolaceto-o-toluidide,  m.  p.  143°,  forms  5 -methyl- 
thiolaceto-o-loluidide,  m.  p.  134°,  with  methyl  sulphate. 
The  mercaptan  on  oxidation  with  ferric  chloride 
yields  2 -acetamidotolyl  5-disulphide,  m.  p.  222°,  which 
is  converted  by  hydrolysis  into  2  -aminotolyl  5-di¬ 
sulphide,  m.  p.  112°.  The  derived  2 -acetamidotolyl 
5-disulplioxida,  m.  p.  183°  (decomp.),  contains  a  trace 
of  the  disulphide.  1-AcetamidonaphthaleneA-sul- 
phinic  acid,  m.  p.  176°  (decomp.),  prepared  from  the 
corresponding  sulphonyl  chloride,  yields  in  the  usual 
manner  4  -  a  ceiamidonaph  thy  l  disulphoxide  (containing 
a  trace  of  disulphide),  m.  p.  234°  (decomp.),  which 
with  2  :  5-dibromoplienylmercaptan  furnishes  1-aeet- 
amidonaphthalene-4-sulphinic  acid  and  2  :  5 -dibromo- 
phenyl  4-acetamidonaphthyl  disulphide,  m.  p.  189°. 
Acetanilide-p- sulphonyl  iodide,  from  sodium  acet- 
anilide-p-sulphinate  and  alcoholic  iodine,  has  m.  p. 
97°  (decomp.),  and  with  silver  p-tolyhnercaptide 
forms  p-tolyl  disulphide  and  p -tolyl  p -acetamido- 
benzenethiolsulphonate,  m.  p.  169°  (decomp.),  which  is 
not  phototropic.  p-Bromotliiolacetanilide  and  silver 
p-chlorobenzenesulphinate  form  p-acetamidophenyl 
disulphide  and  p-acetamidophenyl  p-clilorobenzenetliiol- 
sulphonate,  m.  p.  200 — 201°  (decomp.). 

J.  S.  H.  Davies. 

Preparation  of  diazophenolsulphonic  acids. 

V.  M.  Rodionov,  V.  K.  Matweev,  and  “  Aniltrust.” 
—See  B„  1926,  867. 

Diazotisation  of  aminophenols.  Rheintsche 
Kambfer-Fabr.  G.m.b.H.,  S.  Skraup,  and  K. 
Steinrtjck. — See  B.,  1926,  867. 

Distinguishing  a-  and  p-naphthols.  F. 
Lewisoh. — See  B.,  1926,  909. 

Preparation  of  chloro-derivatives  of  p-naphthol 
with  free  1-position.  I.  G.  Farbenind.  A.-G., 

W.  Herzberg,  0.  Spengler,  and  A.  Schmid. — See 
B.,  1926,  869. 

Preparation  of  4-halogeno-l  :  8-naphthasul- 
tones.  Soo.  Chem.  Ind.  in  Basle. — See  B.,  1926, 
870. 

[Synthesis  of]  2  :  4-dihydroxydiphenylethane. 
E.  Klarmann,  and  Lehn  and  Fink,  Inc. — See  B., 
1926,  931. 

New  complex  metallic  compounds  with  pyro- 
catechol  and  their  application  to  microchemical 
analysis.  A.  Martini  (Anal.  Asoc.  Q.uim.  Argentina, 
1926,  14,  177 — 184).— -Solutions  of  pyrocatechol 
acetate  and  aniline  or  pyrocatecliol  acetate  and 
piperazine  are  sensitive  micro -reagents  for  molyb¬ 
denum,  tungsten,  and  vanadium.  The  crystalline 
precipitates  obtained  are  described  with  photomicro¬ 
graphs.  G.  W.  Robinson. 

Action  of  chlorosulphonic  acid  on  phenols. 
III.  J.  Pollak  and  E.  Gebauer-Fulnegg 
(Monatsh.,  1926,  47,  109 — 118). — The  action  of 
chlorosulphonic  acid  on  pyrocatechol  for  24  hrs.  at 
the  ordinary  temperature  yields  the  disulphonic  acid, 
isolated  as  the  barium  salt,  but  if  the  reaction  mixture 
is  heated  at  110°  for  1-5  lirs.,  pyrocalechol-3  :  5-di- 
sulphonyl  chloride,  m.  p.  149 — 150°,  is  obtained. 
Heated  at  150°  for  8  hrs.,  the  reaction  mixture 
yields  the  neutral  sulphate  of  pyrocatechol- 3  :  5-di- 


sulphonyl  chloride,  (SO2G1)20gTI2<[q)>SO2,  m.  p. 

143°  [disvlphonanilide,  in.  p.  304°  (dccomp.) ;  disulpho- 
methylanilide,  m.  p.  146°].  Quinol  treated  with 
chlorosulphonic  acid  (10  parts)  at  the  ordinary 
temperature  yields  no  products  which  are  insoluble 
in  water  or  hydrochloric  acid]  but  heated  at  150 — 
160°  for  8  hrs.  it  yields  chloroanil  together  with  by¬ 
products  which  are  best  obtained  by  using  50  parts 
of  chlorosulphonic  acid  and  heating  for 
80  hrs. ;  these  are  pentachlorophenol,  m.  p. 
S.'O  189°,  together  with  1%  of  p -dichlorobenzo- 
JlO  diquinone  (I),  which  yields  no  acetyl 
derivative,  but  on  reduction  and  acetyl¬ 
ation  yields  the  known  tetra-acetylhydro- 
chloroanilic  acid.  Salicylic  acid  treated  with 
chlorosulphonic  acid  (10  parts)  at  130 — 140°  for  1-5 
hrs.  yields  the  disulphonyl  chloride,  m.  p.  185°. 

J.  W.  Baker. 


Orientation  in  the  benzene  ring.  Chlorin¬ 
ation  of  pyrogallol  1  :  3-dimethyl  ether.  A.  A. 
Levine  (J.  Amer.  Chem.  Soc.,  1926,  48,  2719 — 2721 ; 
ef.  this  vol.,  516). — Chlorination  of  pyrogallol  1  :  3-di¬ 
methyl  ether  in  carbon  disulphide  affords  4 -chloro- 
pyrogallol  1  :  3-dimethyl  ether,  (I),  b.  p.  154 — 156°/ 
12  mm.  ( benzoate ,  m.  p.  89 — 90°),  which,  on  bromin- 
ation  in  the  same  solvent,  yields  4-c7doro-5  :  6 -di- 
bromopyrogallol  1  :  3-dimethyl  ether,  (II),  m.  p.  124 — 
125°  [acetate,  m.  p.  107 — 108°;  benzoate,  m.  p.  119 — 
120°).  Oxidation  of  (I)  with  chromium  trioxide  in 
glacial  acetic  acid  affords  2  :  2' -dichloro-3  :  5  :  3'  :  5'- 
tetramethoxydiphenoquinone  ( dichlorocedriret ),  together 
with  a  product,  probably  3-chloro-2  : 6-clwiethoxy- 
1  :  4:-benzoqainone.  Oxidation  of  (II)  with  chromium 
trioxide  in  carbon  disulphide  affords  3-chloro-5- 
bromo-2  :  6-dimethoxy-l  :  4-benzoquinone  ( loc .  cit.), 
which,  on  reduction  with  sulphur  dioxide  in  aqueous 
acetone,  yields  the  corresponding  quinol,  m.  p.  146° 
[diacetate,  m.  p.  85 — 86°).  F.  G.  Willson. 

Hydrogenation  of  triphenylcarbinol  and 
phenylfluorenylcarbinol  under  pressure.  V. 
Ipatiev  and  B.  Dolgov  (Bull.  Soc.  chim.,  1926,  [iv], 
39,  1456 — 1460). — See  this  vol.,  949. 

Isomeric  forms  of  didiphenylylcarbinol.  F. 
Straus  and  H.  Demus  (Ber.,  1926,  59,  [B],  2426 — 
2431). — A  second  modification  of  didiphenylyl¬ 
carbinol,  m.  p.  106°,  is  obtained  together  with  the 
known  form,  m.  p.  151°,  when  didiphenylyl  ketone  is 
subjected  to  prolonged  reduction  with  zinc  dust  in 
alkaline  solution.  Each  form  is  remarkably  stable 
towards  infection  from  the  other.  Conversion  of  the 
form  of  higher  into  that  of  lower  m.  p.  is  effected  by 
treatment  with  warm  alcohol  during  1 — 2  days. 
The  converse  change  is  brought  about  by  rapidly 
cooling  a  solution  of  the  modification  of  higher  m.  p. 
in  alcohol  which  has  been  boiled  for  70  hrs.  The 
isomeric  carbinols  are  converted  by  hydrogen  chloride 
into  the  corresponding  didiphenylmethyl  chlorides, 
m.  p.  97°  and  130 — 131°,  respectively.  The  chloride 
of  m.  p.  130 — 131°  is  reconverted  into  the  carbinol 
of  m.  p.  151°,  whereas  that  of  m.  p.  97°  yields  a 
mixture  of  the  isomeric  carbinols.  H.  Wren. 


Influence  of  general  electron  displacement 
on  the  reactivity  of  conjugated  systems  in  the 
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molecules  of  carbon  compounds.  R.  Robinson 
(Nature,  1926,  118,  627). — The  proportion  of  the 
m-nitrobcnzoic  acid  derivative  obtained  on  nitration 
of  benzoic  esters  rises  in  the  series  :  C6H5*C02-<c —  CR, 
(R=alkyl),  C6H6-C02Me,  C0H5-CO2  CH2 
CgH4*N02;  the  arrows  show  the  assumed  direction 
of  displacement  of  electrons,  methyl  benzoate  being 
the  standard  of  reference.  The  result  supports  the 
author’s  theoretical  views  (cf.  Baker  and  Ingold, 
this  vol.,  1131).  A.  A.  Eldridge. 

Nitration  of  cinnamic  acid  derivatives.  J. 
van  der  Lee  (Rec.  trav.  chim.,  1926,  45,  674 — 709). 
— In  the  nitration  of  o-,  m-,  and  p-nitroeinnaruie 
acids  with  nitric  acid  ( d  1-52),  the  corresponding 
co-dinitrostyrenes,  N02-CfiH4-CH;CH\N02,  arc  formed. 
It  is  assumed  that  addition  of  nitric  acid  to  the 
double  linking  in  the  side-chain  first  takes  place, 
followed  by  elimination  of  carbon  dioxide  and  water. 
p-Chloro-  and  p-bromo-einnamic  acid  with  nitric 
acid  ( d  1-48)  give  chloro(bromo)nitrocinnamie  acid, 
and  with  nitric  acid  ( d  1-52)  p-chloro-(bromo-)w- 
dinitrostyrene,  but  the  products  are  mixtures  of 
isomerides  and  cannot  be  separated  into  their  com¬ 
ponents.  p-Chloro-o-nitrocinnamie  acid  with  nitric 
acid  ( d  1-52)  affords  i-chloro-a  :  2-diniirostyrene,  m.  p. 
98 — 99°;  4-bromo-o  :  2-dinitrostyrene,  m.  p.  114 — 
116-5°,  i-chloro-to  :  3-dinitrostyrene,  m.  p.  150 — 151°, 
and  4r-bromo-<x>  :  3-dinitrostyrene,  m.  p.  147 — 149°, 
were  prepared  in  a  similar  way. 

By  nitrating  the  esters  of  cinnamic  acid  derivatives, 
the  elimination  of  carbon  dioxide  is  prevented  and 
intermediate  products  can  be  isolated.  Thus,  ethyl 
p-nitrocinnamate  gives  ethyl  a-nitro-fi-nitrato-  (3 :  p- 
nitrophenylprop  ionate, 

N02-C6H4-CH(0-N02)-CH(N02)-C02Et,  m.  p.  73— 
74-5°.  This  loses  nitric  acid  with  extreme  readiness, 
yielding  two  forms  of  ethyl  a  :  p-dinitrocinnamate ; 
one  form  (m.  p.  110 — 111°)  is  probably  identical 
with  that  previously  described  (A.,  1882,  401),  the 
second  form  (m.  p.  86-5 — 87°)  is  new.  The  two 
forms  can  be  separated  by  fractional  crystallisation 
from  benzene,  and  may  be  geometrical  isomerides. 
Ethyl  a  -  nitro-  fi-nitrato  -  p  -  m  -  nitrophenylpropionate, 
m.  p.  76-5°,  readily  passes  by  loss  of  nitric  acid  into 
a  mixture  of  two  forms  of  ethyl  a-m -dinitrocinnamate, 
m.  p.  105-5 — 106°  and  74 — 74-5°,  respectively.  The 
nitration  of  ethyl  o-nitrocinnamate  yielded  an 
uncrystallisable  oil. 

A  new  method  for  the  preparation  of  p-chloro-o- 
nitrobenzaldehyde  from  p-chloro-o-nitrotoluene  is 
described,  4  :  4' -dichloro-2  :  2' -dinitrodibenzyl,  m.  p. 
195°,  being  obtained  as  a  by-product.  4  :  i'-Dibromo- 
2  :  2' -dinitrodibenzyl  has  m.  p.  210 — 212°.  Other 
new  compounds  produced  are  p-chloro-m-nitro- 
cinnamic  acid,  m.  p.  184—185°  (sinters  at  180°), 
and  p-bromo-m-niirocinnamic  acid,  m.  p.  198 — 199° 
(indefinite).  W.  J.  Powell. 

Three-carbon  system.  VIII.  Tautomeric 
systems  terminated  by  a  phenyl  group.  R.  P. 
Linstead  and  L.  T.  D.  Williams  (J.C.S.,  1926, 
2735 — 2747). — The  presence  of  a  y-phenyl  group 
confers  an  unusual  degree  of  stability  on  the  double 
linking  in  the  Py-position  of  butenoic  acids.  The 
action  of  forty  times  the  theoretical  quantity  of  20% 


sodium  hydroxide  for  105  hrs.  on  styrylacetic  acid, 
m.  p.  87°  [prepared  by  condensing  phenylacetaldehyde 
with  malonic  acid  in  presence  of  diethylamino  : 
potassium  salt,  m.  p.  245°  (decomp.);  acid  chloride. 
m.  p.  42°;  ethyl  ester,  b.  p.  164 — 165°/25  mm., 
lS4°/44  mm.,  df*  1-0340,  nff*  1-53271,  [J?£]D  56-731, 
produces  a  mixture  of  0-5%  of  the  ap-acid  (y-plienyl- 
crotonic  acid),  10%  of  the  p-hydroxy-acid  (p-hydroxy- 
y-phenylbutyric  acid),  and  a  trace  of  lactone 
(cf.  Fittig,  A.,  1883,  471;  1895,  223).  y-Phenyl- 
crotonic  acid,  m.  p.  58 — 59°,  is  best  prepared  by  the 
action  of  acetic  anhydride  on  p-hydroxy-y-phenyl- 
butyric  acid,  and  furnishes  the  ap-acid  when  treated 
with  10%  sodium  hydroxide.  In  the  presence  of 
sodium  ethoxide,  ethyl  styrylacetate,  b.  p.  164 — 
165°/25  mm.,  becomes  mobile,  and  the  ap-phase, 
ethyl  y-phenylcrotonate,  condenses  with  ethyl  sodio- 
acetoacetate,  giving  a  resorcinol  ester,  which  forms 
3  :  5-dikelo-l-benzylcyclohexane,  m.  p.  118°,  on  hydro¬ 
lysis.  In  these  condensations,  the  ester  is  unique 
amongst  the  Py-butenoic  acids.  Styrylacetone,  b.  p. 
262°/75  mm.,  150°/15  mm.  (semicar bazone,  m.  p.  160°), 
which  is  best  obtained  by  the  action  of  zinc  methyl 
iodide  on  styrylacetyl  chloride,  resists  alkylation 
(styrylacetic  acid  being  occasionally  formed),  and 
resembles  the  corresponding  ester  in  that  the  equili¬ 
brium  mixture  produced  by  interaction  with  sodium 
ethoxide  readily  adds  on  ethyl  sodiomalonate  to 
fonn  the  above  resorcinol  ester.  That  ethyl  a-cyano- 
a-styrylacetate,  b.  p.  192°/16  mm.,  d'P  1-0912, 
m};5  1-53635,  [I?x] d  61-22,  formed  from  phenylacet- 
aldchydc  and  ethyl  cyanoaectatc  in  presence  of 
diethylamino,  is  an  equilibrium  mixture  containing 
a  large  proportion  of  the  py-form  is  shown  by  addition 
to  the  ap-phase  by  treatment  with  alcoholic  ammonia 
and  ethyl  cyanoacetate,  when  a-cyano-y-phenyl- 
butyramide,  m.  p.  151—152°,  and  3  :  o-dicyano-6- 
hydroxy-i-ben zyl-2 -pyri done ,  m.  p.  279°  ( monoammon¬ 
ium  salt  chars  without  melting  at  320°),  are  formed, 
although  none  of  the  reactions  cited  by  Haworth 
(J.C.S.,  1909,  95,  482)  provides  definite  proof  of  its 
py-structure.  When  phenylacetaldehyde  and  ethyl 
cyanoacetate  are  condensed  in  presence  of  sodium 
ethoxide,  a  compound,  m.  p.  220°,  probably  the  hydr- 
oxynitrile,  CHPh:CH-CH(CN)-CH(OH)-CH2Ph,  is 
obtained  as  a  by-product.  Ethyl  a-cyano-a-styryl- 
acetate  is  oxidised  quantitatively  to  benzoic  acid 
by  a  mixture  of  chromic  and  acetic  acids. 

J.  S.  H.  Davies. 

Three-carbon  system.  IX.  The  «3-py- 
change  in  the  p-alkylcinnamic  acids.  J.  D.  A. 
Johnson  and  G.  A.  R.  Kon  (J.C.S.,  1926, 2748 — 2759). 
— It  has  been  shown  (see  preceding  abstract)  that  a 
terminal  phenyl  group  cannot  cause  mobility  in  a 
three-carbon  system,  and  a  study  of  the  ap-py-change 
in  a  series  of  p-phcnyl  compounds  shows  that  the 
P-methyl-,  ethyl-,  propyl-,  and  isopropyl-cinnamic 
acids  have  a  greater  degree  of  mobility  than  the 
corresponding  aliphatic  compounds,  the  increased 
mobility  being  due  to  the  influence  of  the  phenyl 
group,  which  is  discussed.  Nevertheless,  none  of  the 
esters  of  this  series  could  be  alkylated. 

$-Phenyl-hP-butenoic  acid  (methyl  ester,  b.  p. 
13S°/16  mm. ;  anilide,  m.  p.  127°)  is  formed  in  small 
quantity  (2%)  during  the  preparation  (described)  of 
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(3-methylcinnamic  acid.  The  former  (( 3y-)  acid  is 
rapidly  converted  by  boiling  concentrated  alkali  into 
[3-methylcinnamic  acid,  which  remains  unchanged 
under  these  conditions.  Sulphuric  acid  (50%)  does 
not  cause  conversion  of  the  a(3-form,  but  a  little 
a-methylstyrene,  b.  p.  160°,  is  produced.  The 
chloride,  b.  p.  132°/18  mm.,  of  the  stable  a  (3-acid  is 
unaffected  by  heat.  p-Phenyl-AP-pentenoic  acid 
(anilide,  m.  p.  127°;  acid  chloride,  b.  p.  140°/18  mm. ; 
ethyl  ester,  b.  p.  143°/14  mm.,  d]3'5  1-0285,  n)^  1-52953, 
[RjJd  61-26  :  the  a(3-ethyl  ester  has  b.  p.  145°/14  mm., 
dl3'8  1-0234,  1-52827,  [i%]D  61-45),  gives  an  equi¬ 

librium  mixture  of  the  two  isomerides  under  the  action 
of  alkali.  A  similar  change  occurs  with  boiling  50% 
sulphuric  acid,  in  which  case  a  lactone,  apparently, 
p -phenylvalerolactone,  b.  p.  170°/16  mm.,  and  a -ethyl- 
styrene,  b.  p.  81 — 82°/20  mm.,  are  also  formed. 
P-Ethylcinnamanilide  melts  at  86°,  and  p-ethyl- 
cinnamoyl  chloride  boils  at  142°/18  mm.  On  pouring 
either  acid  chloride  into  water,  a  mixture  of  the 
ap-  and  Py-acids  is  produced.  fi-Phenyl-AP-hexenoic 
acid  (acid  chloride,  not  pure,  b.  p.  159°/40  mm. ;  methyl 
ester,  b.  p.  133°/12  mm.,  d]05  1-0297,  w1,?3  1-53305, 
[Az]d  61-53;  ethyl  ester,  not  pure,  b.  p.  148°/16  mm.) 
and  P-propylcinnamic  acid,  m.  p.  96-5°  (anilide,  m.  p. 
114° ;  acid  chloride,  not  pure,  b.  p.  160°/40  mm. ;  methyl 
ester,  b.  p.  135°/12  mm.,  d\™  1-0017,  nV  1-52146,  [i%]D 
62-10;  ethyl  ester,  not  pure,  b.  p.  161°/31  mm.),  are 
interconvertible  with  alkalis  and  with  50%  sulphuric 
acid.  In  the  latter  ease,  a  lactone,  m.  p.  94—97°, 
b.  p.  178°/14  mm.,  and  a-propylstyrene,  b.  p.  86°/14 
mm.,  were  isolated.  The  two  acids  give  the  same 
amide,  m.  p.  101°,  and  anilide,  m.  p.  108° — probably 
the  Py-compounds — when  these  are  prepared  from  the 
acid  chloride,  because  the  latter,  produced  by  phos¬ 
phorus  pentachloride  from  either  acid,  is  the  Py-deriv- 
ative.  p-iso Propylcinnamic  acid,  m.  p.  94°  (anilide, 
m.  p.  99° ;  acid  chloride,  not  pure,  b.  p.  153°/26  mm. ; 
methyl  ester,  not  pure,  b.  p.  166°/42  mm. ;  ethyl  ester, 
not  pure,  b.  p.  161°/31  mm.),  and  $-phenyl-y-methyl- 
A^-pentenoic  acid,  m.  p.  95°  (anilide,  m.  p.  121°  ;  acid 
chloride,  not  pure,  b.  p.  153°/30  mm. ;  methyl  ester,  not 
pure,  b.  p.  166°/42  mm. ;  ethyl  ester,  not  pure,  b.  p. 
161°/33  mm.),  give  the  same  amide,  presumably  the 
Py-compound,  m.  p.  113°.  The  isomerisation  of  the 
acids  was  carried  out  as  indicated  above.  With 
sulphuric  acid,  a-isopropylstyrene,  b.  p.  89°/15  mm. 
(also  obtained  by  distilling  either  acid),  and  a  lactone, 
b.  p.  178°/16  mm.,  were  also  isolated.  isoButyro- 
plienone  semicarbazone  melts  at  182°.  The  (3-propyl- 
and  (3-isopropyl-cinnamic  acids  have  much  less 
tendency  to  pass  into  the  Py-forms  than  the  P-ethyl 
derivative.  o-Phenyl-Ay-pcnten-fi-one,  m.  p.  100°, 
b.  p.  133 — 136°/12  mm.  (semicarbazone,  m.  p.  191°), 
shows  little  tendency  to  pass  into  the  Py-form,  and 
cannot  be  alkylated.  $-Phemyl-Ay-hexen-$-one,  b.  p. 
138°/14mm.  (semicarbazone,  m.  p.  158°),  and  S-phenyl- 
A^-hexen-fi-one,  b.  p.  138°/14  mm.  (semicarbazone, 
m.  p.  185°),  readily  form  an  equilibrium  mixture  in 
presence  of  alcoholic  alkalis,  sodium  ethoxide,  and 
acids.  On  ethylation,  they  both  furnish  the  same 
(Py-)  ethyl  derivative,  b.  p.  140 — 146°/14  mm.  (semi¬ 
carbazone,  m.  p.  174°).  None  of  the  ketones  or  esters 
of  this  series  undergoes  the  Michael  reaction. 
Attempts  to  synthesise  satisfactorily  the  above  two 


ketones  from  propiophenone  and  acetone  resulted 
chiefly  in  the  formation  of  a  compound,  b.  p.  194 — 
199°/16  mm.  (semicarbazone,  m.  p.  204°),  possibly 
CEtPh:CH-CO-CH:CMe2.  J.  S.  H.  Davies. 

P-Naphthol-6-carboxylic  acid.  F.  Andre,  and 
Grasselli  Dyestuffs  Corpn. — See  B.,  1926,  869. 

Constituents  of  some  Indian  essential  oils. 
XVIII.  Derivatives  of  abietic  acid.  M.  G.  Rati 
and  J.  L.  Simonsen  (J.  Indian  Inst.  Sci.,  1926,  9a, 
111 — 116). — The  main  product  of  the  oxidation  with 
potassium  permanganate  of  the  monohydroxyabietic 
acid  previously  described  (A.,  1925,  i,  687)  is  a  tri- 
hydroxy[tetrahydro]abietic  acid,  C20H34O5,  m.  p.  210 — 
212°  (methyl  ester,  m.  p.  172°).  When  treated  with  a 
mixture  of  methyl  alcohol  and  sulphuric  acid,  the 
acid  yields  a  dihydroxy[dihydro]abietic  acid,  C20H22O4, 
m.  p.  278°  [methyl  ester  (from  the  silver  salt),  m.  p. 
144°;  acetyl  derivative,  m.  p.  186°  ;  ammonium,  calcium, 
barium,  lead,  and  silver  salts],  no methylation occurring. 
The  three  hydroxy-acids  are  considered  to  have  the 
following  constitutions  : 

He  Mo 


Monoliydroxy-acid.  Dihydroxy-acid. 


Trihydroxy -acid. 

It  is  pointed  out  that  the  hydroxyabietic  acids  are 
properly  derivatives  of  di-  and  tetra-hydroabietic 
acid,  but  have  never  been  so  called. 

E.  H.  Sharples. 

Three-carbon  system.  VII.  Derivatives  of 
malonic  acid.  G.  A.  R.  Kon  and  E.  A.  Speight 
(J.C.S.,  1926,  2727 — 2735). — Ethyl  isopropylidene- 
malonate,  in  presence  of  sodium  ethoxide  and  methyl 
iodide,  gives  the  ester,  CH2!CMe-CMe(C02Et)2,  b.  p. 
124°/18  mm.,  df8  1-01159,  ri$*  1-44020,  [E£]D  55-81. 
The  corresponding  acid,  m.  p.  135°  (decomp.),  loses 
carbon  dioxide  when  heated  and  yields  an  acid, 
CH2:CMe-CHMe-C02H,  b.  p.  108°/25  mm.  (anilide, 
m.  p.  88°),  not  identical  with  a[3[3-trimethylacrylic 
acid,  but  being  converted  into  this  by  boiling  with 
strong  alkalis.  The  anilide  of  a[3(3-trimethylacrylic 
acid  has  m.  p.  94°.  Ethyl  cyclopentylidenemalonate, 
b.  p.  139— 141°/10  mm.,  d'P  1-06164,  »]?'s  1-47241, 
[i%]D  59-59,  is  best  obtained  by  condensing  ethyl 
malonate  with  cycZopentanone  in  presence  of  acetic 
anhydride  and  the  compound  of  aniline  with  zinc 
chloride,  or  from  the  silver  salt  of  the  derived  cyclo- 
pentylidenemalonic  acid,  m.  p.  169°  (decomp.),  with 
methyl  iodide,  but  not  from  l-chloro-A1-cyc/opentene 
and  ethyl  sodiomalonate ;  it  has  the  a(3-structure. 
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cydoPentylidenemalonic  acid  on  oxidation  with 
alkaline  permanganate  yields  oxalic  and  glutaric  acids, 
whilst  cycZopentanone  is  obtained  from  the  ozonide  of 
the  acid  or  of  the  ester.  Ethyl  cyclopentylidene- 
malonate  with  sodium  methoxide  and  methyl  iodide 
yields  ethyl  cyclopentylidene-a-methylmalonate,  b.  p. 
150°/20  mm.,  df  1-03457,  n%  1-45853,  [EX]D  63-24, 
(acid,  m.  p.  136-5°).  The  methylated  ester  furnishes 
the  semialdehyde  of  glutaric  acid  on  oxidation  with 
ozone,  and  ethyl  a-A1-cyclopcntcnylpropionate  and 
ethyl  carbonate  with  alcoholic  sodium  ethoxide. 
Ethyl  cycZopentylidenemalonate  with  hydrogen 
cyanide  gives  a  product  which  furnishes  1-carboxy- 
cyclopentane- 1  -acetic  acid,  m.  p.  156°,  with  dilute 
sulphuric  acid.  It  docs  not  condense  with  ethyl 
eodioacetoacetate,  but  with  ethyl  cyanoacetate  and 
ammonia  it  furnishes  the  imide, 


S;:S;>c<cc?(co«>--  -  * 

which  with  dilute  sulphuric  acid  yields  cycZopentane- 
1  : 1-diacetic  acid,  m.  p.  176 — 177°.  Ethyl  A1-cyclo- 
hexenylmalonate,  b.  p.  160°/20  mm.,  dfs  1-04419, 
1-46470,  [Rl\q  63-42,  prepared  from  cyclo¬ 
hexanone  [ A^cjclohexenylmatonic  acid,  m.  p.  150° 
(decomp.)],  has  the  (3y -structure,  and  is  oxidised  by 
ozone  to  A1-cyclopentenyl  methyl  ketone.  The  acid 
is  oxidised  by  permanganate  to  adipic  acid,  and  yields 
A1-cycZohexenylacetic  acid  when  heated.  Methylation 
furnishes  ethyl  A1-cyclohexenyl-a.-methylmalonate,  b.  p. 
152— 154716  mm.,  d‘M  1-03723,  <8  1-46748,  [EZ]D 
68-06,  hydrolysed  to  the  acid,  m.  p.  155°.  Ethyl  A1- 
cyclohexcnylmalonatc  does  not  condense  with  hydrogen 
cyanide  or  ethyl  acetoacetate,  nor  does  the  pure  ester 
(prepared  through  the  silver  salt)  condense  with  ethyl 
cyanoacetate  and  ammonia,  but  with  all  other 
samples  the  co-imide  of  aa'-dicyanocycfohexane-l  :  1- 
diacetic  acid  is  formed.  The  condensation  with  ethyl 
sodiocyanoacetate  proceeds  to  some  extent,  for  a 
nitrogenous  product,  probably  ethyl  a-cyano cyclo- 
hexylideneacetate,  is  isolated  which  condenses  readily 
with  ethyl  cyanoacetate  and  ammonia  to  give  the 
imide.  J.  S.  H.  Davies. 

Preparation  of  diphenylsuccinodinitrile.  I.  G. 
Farbenind.  A.-G. — See  B.,  1926,  899. 

[Iminolactones  and  salts  of  unsaturated 
nitriles.]  J.  Hotjben  and  E.  Pfankttch  (Ber., 
1926,  59,  [23],  2432;  cf.  this  vol.,  951). — A  correction 
of  certain  errata.  H.  Wren. 


Isomeric  fluorobenzaldehydes  and  their  deriv¬ 
atives.  J.  B.  SnoESMira,  C.  E.  Sosson,  and  R.  H. 
Slater  (J.C.S.,  1926,  2760 — 2761). — m-Fluorobenz- 
aldehyde,  b.  p.  173°/760  mm.,  unlike  the  0-  and 
^-isomerides,  b.  p.  175° /760  mm.,  and  181-5°/763  mm., 
respectively,  cannot  be  obtained  pure  from  the 
corresponding  sodium  hydrogen  sulphite  compound, 
but  is  prepared  in  60%  yield  by  passing  a  current  of 
dry  hydrogen  for  24  hrs.  into  a  xylene  solution  of 
m-fluorobenzoyl  chloride  in  contact  with  palladised 
barium  sulphate.  The  following  m.  p.  are  recorded  : 
■fluorobenzaldoximes,  0-,  63° ;  to-,  63° ;  p-,  86-5° ; 
fluorobenzaldekydephenylhydrazon es ,  o-,  89-5°;  m-, 

114°;  p-,  147°;  fluorobenzaldehyde-p-nitrophenyl- 

hydrazones,  0-,  205°;  to-,  202°;  p-,  212°. 

J.  S.  H.  Davies. 


Mechanism  of  the  photochemical  reactions  of 
o-nitrobenzaldehyde  and  some  of  its  condens-  - 
ation  products.  I.  Tanasescu  (Bull.  Soc.  chim., 
1926,  [iv],  39,  1443 — 1453). — It  is  shown  by  Zerewiti- 
noS’s  method  (A.,  1907,  ii,  509)  that  a  mobile  hydrogen 
atom  is  present  in  all  o-nitrobenzaldehyde  derivatives 
which  are  sensitive  to  light,  e.g.,  o-nitrobenzylidene- 
pentaerythritolspiran,  0  -  nitrobenzylideneglycol, 
o-nitrobenzylidene-erythritol,  and  o-nitrotriphenyl- 
methane.  2:4:2':  4'-Tetranitrodiphenylmethane 
and  liexanitrotriphenylmethane  are  insensitive,  but, 
owing  to  their  slight  solubility  in  pyridine,  it  was  not 
possible  to  examine  them  for  a  mobile  hydrogen 
atom.  o-Nitrodiphenylmethano  is  sensitive,  but 
requires  special  study.  It  is  suggested  that  in 


CHO 


o-nitrobenzaldehyde  the  equilibrium  C6H4<C^q 

exists,  and  that  the  action  of  light 

NO-OH 


causes  a  migration  of  a  hydroxyl  group  from  tlio 
nitrogen  to  the  carbon  atom. 

By  insolation  of  a  pyridine  solution  of  o-nitro- 
triphenylmethane,  o -nitrosotriphenylcarbinol  was 
obtained,  m.  p.  185°  to  a  green  liquid ;  acetyl  deriv¬ 
ative,  m.  p.  125°.  A  blue  mono -  and  a  brown  di- 
pyr'dyl  derivative  (m.  p.  above  300°)  of  hexanitro- 
triphenylmethane  are  described.  A.  S.  Corbet. 


Beckmann  transformation  of  oximes  of  a-keto- 
formhydroxamic  acids  [hydroxyglyoximes].  C. 
Gastaldi,  M.  Longiave,  and  F.  Sircana  (Gazzetta, 
1926,  56,  550—556;  cf.  A.,  1925,  i,  987;  Ponzio, 
this  vol.,  850). — By  analogy  with  Meisenheimer’s 
y-benzildioxime,  the  a-form  of  phenylhydroxy- 
glyoxime  is  considered  to  have  the  structure 
- COH 

1 1  11  Y_,  since  phosphorus  pentachloride 

N’OJlL  n*oh 

transforms  it  into  p-oximino-oxanilide  (phenyl- 
hydroxyloxamide,  A.,  1896,  i,  209).  The  (3-form 
gives  benzonitrile  and  a  substance,  m.  p.  170 — 
175°  (decomp.),  which  is  not  3-hydroxy-5-phenyl- 
1:2: 4-oxadiazole,  since  benzamidoformhydroxamic 
acid,  COPh-NH-C(iNOH)-OH,  from  which  it  would  be 
derived,  has  been  prepared  from  hydroxylamine  and 
benzoylurethane,  and  is  stable  to  acetic  anhydride. 
Acetyl  chloride  gives  with  the  sodium  salt  of  the 
a-form,  3-phenyl-l  :  2  :  4-oxadiazole,  and  another 
substance.  E.  W.  Wignall. 


New  type  of  rearrangement  of  oximes.  P.  W. 
Neber  and  A.  von  Friedolshebi  (Annalen,  1926, 
449,  109 — 134). — When  benzyl  methyl  ketoxime, 
m.  p.  68 — 70°,  is  treated  in  pyridine  solution  with 
p-toluenesulphonyl  chloride,  it  yields  the  p-toluene- 
sulphonate,  CH2Ph -CMe !NO -S 02‘C 6H4Me ,  m.  p.  78°, 
which  on  long  exposure  to  the  air  changes  to  aceto- 
benzylattiide  p-toluenesulphonate,  m.  p.  81 — 82°,  and 
is  converted  by  ethyl  alcohol  into  benzylamine 
p-toluenesulphonate,  m.  p.  180°.  According  to  experi¬ 
mental  conditions,  the  p-toluenesulphonate  of  the 
oxime  reacts  with  potassium  ethoxide  solution  yielding 
either  3  :  6-diphenyl-2  :  5-dimethyl-p-diazine  or 
a.-amino-$$-diethoxy-<x-phenylpropane  ( acetate ,  m.  p. 
141°;  picrate,  m.  p.  142°;  p- toluenes ulphony l  deriv¬ 
ative,  m.  p.  124°;  benzoyl  derivative,  m.  p.  133°, 
which  reacts  with  dilute  hydrochloric  acid,  yielding 
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a  -benzamidobenzyl  methyl  Icetone,  m.  p.  98°). 
Similarly,  the  a-oxime  of  o-nitrobenzyl  methyl 
ketone  yields  a  benzenesulplionate  and  a  p -toluene- 
sulphonate,  m.  p.  109°,  which  yield  the  following 
substances  :  o -niirobenzylamine.  benzenesulplionate, 
m.  p.  167°  ( Q-tohienesulphonale ,  m.  p.  168°) ;  with 
alcoholic  ammonia,  3  :  §-di-o-nitrophenyl-2  :  5 -di¬ 
methyl-3  :  6  -  dihydro  -yi-diazine ,  m.  p.  186°  ( dibenzoyl 
derivative,  m.  p.  158°;  diacetyl  derivative,  m.  p. 
84 — 85°) ;  with  potassium  cthoxide  solution  and 
treatment  of  the  product  with  hydrochloric  acid, 
o-nitro-o.-aminobenzyl  methyl  Icetone  hydrochloride, 
m.  p.  184°.  R.  W.  West. 

Isomeric  relationships  in  the  chalkone  series. 

III.  Addition  of  bromine  and  aniline  to  sub¬ 

stituted  chalkones.  0.  Weygand  and  A.  Matthes 
(Ber.,  1926,  59,  [B],  2247—2249;  cf.  A,  1924,  i,  521 ; 
this  vol.,  1041). — Addition  of  bromine  to  p-tolyl 
styryl  ketone  affords  very  small  amounts  of  a 
dibromide,  m.  p.  140 — 141°  (decomp.),  with  greatly 
preponderating  quantities  of  the  dibromide,  m.  p. 
175 — 176°,  previously  reported.  The  constitution 
assigned  previously  to  p-tolyl  p-anilmo-(3-phenylethyl 
ketone  is  confirmed,  Mayer’s  observation  (A.,  1905, 
i,  791)  that  the  product  of  the  condensation  of  benzyl- 
ideneaniline  and  p-methylacetophenone  has  m.  p. 
171°  not  being  confirmed.  The  following  compounds 
are  described  :  p-ethylphenyl  fi-anilino-p-phenylethyl 
ketone,  m.  p.  141® ;  the  substance, 
(CHPh:CH-CO-CGH4Et)2,PhNH2,  m.  p.  187—188°; 
p-n -propylphemyl  $-anilino-$-phenylethyl  ketone,  m.  p. 
141°;  p-tolyl  (3  -p  - toluidino- $-phenylelhyl  ketone,  m.  p. 
150°.  H.  Wren. 

Isomeric  relationships  in  the  chalkone  series. 

IV.  p-Ethoxy  chalkone  [phenyl  (3-ethoxystyryl 

ketone].  C.  Weygand  and  H.  Hennig  (Ber., 
1926,  59,  [B],  2249 — 2253). — The  existence  of  phenyl 
(3-ethoxystyryl  ketone  in  the  y-form,  m.  p.  63°  (cf. 
Sluiter,  A.,  1905,  i,  796),  and  in  the  (3-form,  m.  p.  78° 
(cf.  Wislicenus,  ibid.,  1900,  i,  37),  lias  been  confirmed 
and  quantitative  interconversion  has  been  effected. 
In  addition,  a  new  a- modification ,  m.  p.  81®,  has  been 
isolated.  Conversion  of  the  a-  into  the  (3-variety  is 
effected  by  crystallisation  from  absolute  ethyl 
alcohol  in  a  sealed  tube.  H.  Wren. 

Truxillic  and  truxinic  ketones.  I.  Polymer- 
ides  of  phenyl  p-methoxystyryl  ketone  and  other 
chalkones.  H.  Stobbe  and  A.  Hensel  (Ber.,  1926, 
59,  [B],  2254 — 2265). — Exposure  of  phenyl  p-rneth- 
oxystyryl  ketone  dissolved  in  glacial  acetic  acid, 
alcohol,  or  chloroform  in  presence  or  absence  of  air 
to  the  light  of  the  sun  or  quartz-mercury  lamps  gives 
mainly  a  neutral  resin,  mixed  occasionally  with 
p-anisic  acid.  Solid  phenyl  p-methoxystyryl  ketono 
is  converted  into  a  mixture  of  resin  and  1  :  2 -dibenzoyl- 
3 : 4:-di-p-methoxypJienylcyclobulane,  m.  p.  164°, 
production  of  resin  being  mainly  due  to  the  light  of 
shorter  wave-length.  In  aqueous  suspension,  the 
ketone  is  also  readily  polymerised,  whereas  hydro¬ 
chloric  acid  favours  resinification  at  the  expense  of 
polymerisation.  The  dimeride  A  is  stable  towards  ice- 
cold,  alkaline  permanganate  or  bromine,  and  hence  is 
saturated.  It  is  far  more  transparent  to  light  than  the 
simple  ketone.  Oxidation  with  chromic  acid  affords 


carbon  dioxide,  anisic  and  benzoic  acids,  and  resin. 
Its  constitution  rests  mainly  on  the  observation  that 
it  yields  monomeric  ketone  and  di-p-methoxystilbene 
when  subjected  to  dry  distillation,  whereas  the  hydro¬ 
carbon  is  derived  in  much  smaller  yield  when  the 
monomeric  ketone  is  very  slowly  distilled;  analogy 
with  the  truxillic  and  truxinic  acids  leads  the  authors 
to  suggest  the  term  di-p-methoxydiphenyltruxin 
ketone  for  the  dimeride  A.  The  latter  compound  is 
isomerised  by  acetic  anhydride,  glacial  acetic  acid, 
concentrated  hydrochloric  acid,  alcoholic  potassium 
hydroxide,  pyridine,  piperidine,  or  when  heated  at 
180 — 200°  to  1  :  2-dibenzoyl-3  :  4-di-p-methoxy- 
phenylcyctobutane  B  (di-p-methoxydiphenyltruxin 
ketone  B],  prepared  synthetically  by  Stobbe  and 
Striegler  (A.,  1912,  i,  781) ;  it  is  stable  to  bromine  and 
ice-cold,  alkaline  permanganate,  and  resembles 
dimeride  A  in  its  absorption  spectrum.  The  di- 
merides  A  and  B  are  not  affected  by  phosphorus 
pentasulphide,  but  are  converted  by  alcoholic  ammonia 
into  the  ketimine, 

OMe-CeH1-CH<^^H4'QMe)>CH.CPh:NH.  m.  p. 

154°  [corresponding  phenylhydrazone,  m.  p.  178° 
(decomp.)],  which  is  regarded  as  a  derivative  of  the 
B  compound.  Dimeride  A  is  converted  by  hydrazine 
hydrate  into  an  amorphous  compound,  whereas 
dimeride  B gives  a  diliydrazone,  m.  p.  215°.  Hydroxyl- 
amine  and  dimeride  A  afford  a  monoxime,  m.  p.  199° 
(decomp.),  whereas  dimeride  B  does  not  react. 
Both  ketones  are  indifferent  to  semicarbazide. 
Dimeride  A  is  unchanged  by  treatment  with  sodium 
and  moist  benzene  and  mainly  isomerised  to  B  by 
amalgamated  zinc  and  hydrochloric  acid.  Hydriodic 
acid  causes  resinification  of  A  and  B.  Hydroxyl- 
amine  hydrochloride  causes  isomerisation  of  A  to  B 
at  130°,  whereas  at  140 — 150°  profound  decom¬ 
position  is  induced,  accompanied  by  the  production 
of  di-p-methoxystilbene.  From  analogy  with  the 
truxinic  acids,  it  is  suggested  that  dimerides  A  and  B 
are  cis -  and  /raws- compounds,  respectively.  The 
great  resistance  of  the  substances  to  intramolecular 
ring  closure  is  thereby  explained,  since  the  stable 
derivative  B  is  constitutionally  unsuited  to  this  type 
of  change  and  compound  A  is  too  prone  to  isomeris¬ 
ation.  Phenyl  o-methoxystyryl  ketone  is  largely 
resinified  when  illuminated  in  benzene  containing 
iodine,  chloroform,  or  methyl  alcohol ;  in  the  last  case, 
a  small  proportion  of  a  dimeride,  m.  p.  162,  is  pro¬ 
duced  ;  in  the  solid  condition,  the  particles  of  ketone 
become  coated  with  resin  when  illuminated.  Phenyl 
styryl  ketone  in  glacial  acetic  acid  or  chloroform  gives 
much  resin  and  little  dimeride,  m.  p.  124° ;  in  aqueous 
suspension  in  presence  of  mercuric  chloride,  a  photo- 
dimeride,  m.  p.  220 — 222°,  probably  1  :  2-dibenzoyl- 
3  :  5-diphcnylcyc/obutane,  is  produced.  H.  Wren. 

[Simplest  O-alkyl  ethers  of  benzoylacetone.] 
C.  Weygand  (Ber.,  1926,  59,  [B],  2253;  cf.  A., 
1925,  i,  1289;  Claisen,  this  vol.,  406). — Claisen’s 
conclusion  that  the  product  of  the  action  of  ethyl 
orthoformate  on  benzoylacetone  has  the  constitution 
CHBz!CMc-OEt  is  confirmed  further  by  the  presence 
of  ethyl  acetate  among  the  substances  formed  by 
fission  with  ozone.  The  b.  p.  of  phenylmethyliso- 
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oxazole,  m.  p.  42°,  is  incorrectly  given.  In  agree¬ 
ment  with  Claisen,  the  b.  p.  of  the  isomeric  phenyl- 
methylisooxazoles  are  found  to  lie  very  close  together. 

H.  Wren. 

Salt  formation  from  1  : 3-dLketones.  I. 
Beryllium  and  aluminium  salts  of  5  : 5-di- 
methylcycfohexane-l  :  3-dione.  C.  Weygand  and 
H.  Forkel  (Ber.,  1926,  59,  \B],  2243—2247).— 
5  :  5-Dimethylcyclohexane-l  :  3-dione  does  not  yield 
metallic  compounds  when  treated  with  aluminium  or 
beryllium  sulphate  in  aqueous  alkaline  solution.  The 
aluminium  compound,  C24H33OfiAl,  m.  p.  about  270° 
(decomp.),  is  prepared  by  heating  a  mixture  of  the 
diketone  with  ethyl  aluminoacetoacetate  or  aluminium 
ethoxide  in  a  vacuum  at  110°  or,  preferably,  from  the 
diketone  and  aluminium  ethoxide  in  boiling  xylene. 
The  beryllium  compound,  C12H18OcBe,  m.  p.  315 — 
355°  (decomp.),  is  analogously  prepared.  The  com¬ 
pounds  differ  from  typical  enolates  in  their  non¬ 
volatility  and  insolubility  in  indifferent  media.  They 
are  readily  hydrolysed  and  behave  like  salts  of  weak 
acids  and  weak  bases.  The  aluminium  derivative  is 
decomposed  by  ethyl  acetoacetate  into  the  free 
diketone  and  ethyl  aluminoacetoacetate.  Ethyl 
beryllioacetoacetate,  m.  p.  63°,  b.  p.  166°/13  mm.,  is 
incidentally  described.  H.  Wren. 

Resin  acids  of  hops.  III.  H.  Wieland  and 
E.  Martz  (Ber.,  1926,  59,  [B],  2352—2356;  cf. 
A.,  1925,  i,  276,  1422). — The  hydrocarbon,  C15H)8, 
b.  p.  108— 110°/11  mm.,  is  obtained  homogeneous 
when  humulic  acid  is  reduced  by  Clemmensen’s 
method  under  particular  conditions.  It  is  hydro¬ 
genated  in  presence  of  platinum  oxide  (but  not  of 
platinum-black  on  spongy  platinum)  to  1  :  3-diiso- 
amyleyclopentane,  b.  p.  110 — 112°/11  mm.,  prepared 
also  by  treatment  of  dihydrohumulie  acid  with 
amalgamated  zinc  and  hydrochloric  acid.  Ozonisation 
of  the  unsaturated  hydrocarbon  affords  acetone  and 
2-isoamyl-$-l-cyclopentylacetaldehyde,  b.  p.  74 — 76°/ll 
mm. ;  acetone  is  also  obtained  similarly  from  humulic 

acid.  The  position 
.jP  of  the  double  lihk- 

CMe2:CH-CH2-CH°  ^CO-CHPr*  Ehtd"  toca'rbon 
CO  5  3C‘OH  atom  6  of  humul- 

Xone  and  its  deriv- 
CHiCHPt^  atjves  is  thereby 
established  and  the 
constitution  (I)  is  definitely  allocated  to  humulone 
(R— OH)  and  lupulone  (R=amylene).  Suitable 
interruption  of  the  reduction  of  dihydrohumulie  acid 
by  Clemmensen’s  method  affords  deoxyhumulic  acid, 
CH2-CH(CH2-CH2Pr^KC0  i46°.  H  Wben. 
C(OH):C(CH2-CH2Pr0)  1 

Hydroxybenzophenones  and  bydroxyxanth- 
ones.  H.  Atkinson  and  I.  M.  Heilbron  (J.C.S., 
1926,  2688 — 2691). — Although  phloroglucinol  and 
salicylonitrile  condense  to  yield  finally  1  :  3-dihydroxy  - 
xanthone  (Nishikawa  and  Robinson,  ibid.,  1922,  121, 
839),  the  condensation  between  salicylonitrile  and 
resorcinol,  salicylonitrile  and  pyrogallol,  (3-resorcylo- 
nitrile  and  pyrogallol  does  not  take  place  unless  the 
hydroxy-groups  of  the  nitrile  are  protected.  The 
normal  course  of  the  reaction  when  the  acetyl  deriv- 
4  K 


(I.) 


R' 


atives  are  used  is,  however,  complicated  by  side 
reactions.  In  none  of  the  condensations  was  the 
intermediate  ketimine  or  its  hydrochloride  isolated 
pure,  owing  to  the  partial  removal  of  the  acetyl  groups 
during  the  condensation.  o-Acetoxybenzonitrile  and 
resorcinol  furnish  3-hydroxyxanthone,  m.  p.  246° 
(Ullmann  and  Denzler,  A.,  1907,  i,  142,  give  m.  p.  242°), 
and  2:4: 2'-trihydroxybenzophenone.  Pyrogallol 
and  o-acetoxybenzonitrile  give  2:3:4: 2'-tetra- 
hydroxybenzophenone,  together  with  a  little  3  :  4-di- 
hydroxyxanthone  and  gallacetophenone.  Pyrogallol 
and  diacetyl-p-resorcylonitrile  give  2  :  3  :  4  :  2'  :  4'- 
pentahydroxybenzophenone,  C13H10O6,2H2O,  m.  p. 
187°  (D.R.-PP.  49149,  50451  give  m.  p.  168—170°), 
and  a  little  gallacetophenone.  Resorcinol  and 
diacetyl- (i-resorcylonitrile  yield  2:4:2':  4'-tetra- 
hydroxybenzophenone  and  a  little  3  :  6-dihydroxy- 
xanthone.  J.  S.  H.  Davies. 

New  oxidation  product  from  p-benzoquinone. 
E.  M.  Terry  and  N.  A.  Milas  (J.  Amer.  Chem.  Soc., 
1926,  48,  2647—2652). — When  treated  with  aqueous 
sodium  chlorate,  acidified  with  hydrochloric  acid,  in 
presence  of  a  trace  of  osmium  tetroxide,  quinol  is 
converted  (with  intermediate,  exothermic  formation 
of  quinhydrone)  into  a  colourless  compound,  C6H0O4, 
decomp.  177 — 178°,  which  is  tentatively  regarded  as 
2  :  3-dihydroxy-2  :  3-dihydro-l  :  A-benzoqumone.  The 
yield  is  more  than  50%,  and  oxalic  acid  and  at  least 
one  other  product,  as  well  as  carbon  dioxide,  are  also 
formed.  When  boiled  for  48  hrs.  with  excess  of 
acetic  anhydride,  the  new  compound  yields  a  tetra¬ 
acetate,  m.  p.  139°  (decomp.),  which  is  possibly 
identical  with  the  tetra-acetate  of  1:2:3:  4-tetra- 
hydroxybenzene  (apionol)  (cf.  Einhorn,  Cobliner,  and 
Iffeiffer,  A.,  1904,  i,  238).  The  tautomeric  nature  of 
the  compound,  which  the  formation  of  apionol  tetra¬ 
acetate  would  demand,  is  indicated  by  the  production 
of  an  intense  absorption  band  on  the  addition  of 
alkali  to  its  aqueous  solution,  the  original  solution 
showing  only  general  absorption.  The  fresh  aqueous 
solutionis onlyslowlyattacked  bybromine  and  givesno 
coloration  with  ferric  salts,  but  the  reacidified  alkaline 
solution  absorbs  bromine  rapidly  and  gives  a  red 
coloration  with  ferric  chloride,  whilst  excess  of  ferric 
chloride  yields  an  intense  blue  coloration.  When  the 
new  compound  is  treated  with  acetic  anhydride  and  a 
small  proportion  of  concentrated  sulphuric  acid,  a 
vigorous  reaction  takes  place,  and  a  compou'/id, 
C^H-LgOj,,,  m.  p.  217—218°,  is  obtained.  If  the 
proportion  of  sulphuric  acid  be  reduced,  the  reaction 
is  correspondingly  moderated,  and  the  product  is  a 
mixture  of  the  above  compound  and  a  compound, 
C24H22013.  Benzoyl  chloride  and  pyridine  convert 
the  dihydroxydihydrobenzoquinone  into  a  tetra- 
benzoate,  m.  p.  191 — 192°,  whilst  the  reacidified  alkaline 
solution  affords,  on  treatment  with  sodium  bromide 
and  bromate,  a  bromine  derivative,  yellow,  m.  p.  285°. 
2  :  3-Dihydroxy -2  :  3-dihydrobenzoquinone  in  alkaline 
solution  appears  to  form  slowly  a  disodium  salt, 
which  suggests  tautomerisation  to  2  :  3-dihydroxy  - 
5  :  6-dihydro- 1  :  4-benzoquinone.  Phenylhydrazine 
affords  a  condensation  product,  apparently  a  dihydr- 
azone-dihydrazi.de,  whilst  crystalline  derivatives  are 
also  obtained  from  hydroxylamiim,  aniline,  and 
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mercuric  acetate,  and  heavy  metals  yield  insoluble 
salts.  F.  G.  Willson. 

Arylidoanthraquinone  derivatives.  Farbw. 
vorm.  Meister,  Lucius,  und  Bruntng. — See  B., 
1926,  866. 

Benzantlirone  derivatives  containing  sulphur 
[sulphinic  acids].  I.  G.  Farbenind.  A.-G. — See 
B.,  1926,  867. 

Intermediates  [mercaptans,  sulphides,  di¬ 
sulphides]  of  the  benzanthrone  series.  Badische 
Anilin-  und  Soda-Fabrik  and  Farbw.  vorm. 
Meister,  Lucius,  und  Bruning. — See  B,,  1926,  867. 

[Halogeno-alkoxybenzanthrones  and  isodi- 
henzanthrones.]  R.  F.  Thomson,  J.  Thomas,  and 
Scottish  Dyes  Ltd. — See  B.,  1926,  868. 

Halogenated  dihenzpyrenequinones.  I.  G. 
Farbenind.  A.-G.,  G.  Kranzlein,  R.  Sedlmayr, 
and  H.  Vollmann. — See  B.,  1926,  868. 

Mordant  dyes  of  the  phenanthraquinone  series. 
K.  Brass. — See  B.,  1926,  868. 

Association  of  double  linking  with  lactone 
group  in  cardiac  aglucones.  W.  A.  Jacobs,  A. 
Hoffmann,  and  E.  L.  Gustus  (J.  Biol.  Chem.,  1926, 
70,  1 — 11). — Like  strophanthidin  and  its  derivatives 
(this  vol.,  430),  digitoxigcnin  and  gitoxigenin  reduce 
Tollens’  reagent  and  give  a  colour  reaction  with 
sodium  nitroprusside,  these  reactions  being  no  longer 
obtainable  after  hydrolysis  or  hydrogenation;  these 
substances  further  resemble  one  another  in  failure  to 
absorb  bromine;  it  was,  however,  found  that  the 
products  of  hydrolysis  of  these  substances,  as  of  the 
strophanthidin  derivatives,  were  not  keto-acids,  but 
apparently  hydroxy-acids.  In  the  case  of  the 
angelolactones,  the  A^v-form  gives  an  immediate 
reduction  of  Tollens’  solution,  the  A'^-form  a  slower 
reduction,  and  a-substituted  derivatives  no  reduction ; 
the  reaction  appears  to  be  dependent,  therefore,  on 
the  presence  of  the  a-methylcne  group,  which  can 
exist  only  in  the  Aei-form.  The  similarity  in  these 
reactions  between  the  crotonolactones  and  the 
strophanthidin  derivatives,  and  the  failure  of  the 
latter  to  yield  keto-acids  on  hydrolysis,  are  explained 
by  assuming  that,  in  the  latter,  the  double  linking  is 
attached  to  the  p-carbon  atom,  but  outside  the 
lactone  ring ;  in  the  anhydrostropkanthidin  com¬ 
pounds,  which  do  yield  keto-acids  on  hydrolysis,  the 
newly-formed  double  linking  may  have  caused  a 
shift  of  the  original  one  to  the  Py-position  within  the 
lactone  ring.  The  ethylal  of  oxidoanhydrostro- 
phanthidin,  after  alkaline  hydrolysis,  gave  an  oxime, 
m.  p.  153 — 155°;  the  tetrahydrodilactone,  C^HjqO^ 
(this  vol.,  73),  similarly  yielded  an  oxime,  m.  p. 
248 — 249°.  C.  R.  Harington. 

Saponins.  IV.  Oxidation  of  hederagenin 
methyl  ester.  W.  A.  Jacobs  and  E.  L.  Gustus  (J. 
Biol.  Chem.,  1926,  69,  641—652 ;  cf.  A.,  1925,  i,  94S). 
— By  oxidation  of  hederagenin  methyl  ester  with 
chromic  acid,  there  were  obtained  an  acid,  C31H4806, 
m.  p.  133 — 135°,  [a]jj  -}-117°  in  alcohol,  and  a  ketone, 
^31^-48^31  m-  P-  208 — 210°,  [a]u  -)-87°  in  pyridine. 
The  acid  proved  to  be  the  monomethyl  ester  of  an 
acid,  C30H46O5,  dimethyl  ester,  m.  p.  161 — 163°;  it 


gave  an  oxime,  m.  p.  180°  (softening  at  160°).  The 
ketone  yielded  an  oxime,  m.  p.  198° ;  on  reduction  by 
Clemmensen’s  method,  it  gave  a  substance,  C31H60O2, 
m.  p.  190 — 191°,  [a]]}  +82°  in  pyridine.  The  ketone 
was  probably  formed  by  oxidation  to  carboxyl  of  the 
primary  alcoholic  group  of  hederagenin  methyl  ester 
and  subsequent  loss  of  carbon  dioxide  from  the 
resulting  p-keto-acid.  On  further  oxidation  with 
chromic  acid,  it  yielded  a  diketone,  C31H4fi04,  m.  p. 
238 — 240°,  [oc]d  +81°  in  pyridine,  monoxime,  m.  p. 
156 — 158°,  which,  on  reduction,  gave  a  substance, 
C31H30O2,  m.  p.  192 — 194°,  [a]D  +45°  in  pyridine,  not 
identical  with  the  above-mentioned  substance  of  the 
same  formula,  and  a  hydroxy  ketone,  C31H4804,  m.  p. 
215 — 216°,  [a]D  +10°  in  pyridine,  oxime,  m.  p.  200° 
(softening  at  170°),  which,  on  reduction,  gave  a 
substance,  C31H60O3,  m.  p.  180 — 182°,  [a]D  +20-6°  in 
pyridine.  Neither  the  diketone  nor  the  hydroxy- 
ketone  absorbed  bromine.  In  the  light  of  the  above 
results,  the  recent  conclusions  of  van  der  Haar  (A., 
1925,  i,  946),  particularly  in  relation  to  the  position 
of  the  carboxyl  group  of  hederagenin,  are  criticised. 

C.  R.  Harington. 

Caoutchouc — formula  and  ozonide.  F.  Evers 
(Kautschuk,  1926,  204 — 206). — Reconsideration  of 
the  fission  behaviour  of  caoutchouc  ozonide  and  of 
recent  physical  investigations  of  the  constitution  of 
caoutchouc  indicates  Harries’  formula  as  the  most 
satisfactory  for  the  fundamental  particle. 

D.  F.  Twiss. 


Stereoisomerism  in  the  menthol  series.  O. 
Zeitschel  and  H.  Schmidt  (Ber.,  1926,  59,  [B], 
2298 — 2307). — neoMenthol  is  converted  far  more 
readily  than  i-menthol  by  dehydrating  agents  into 
menthene.  The  latter  hydrocarbon  is  also  the 
principal  product  of  the  action  of  phosphorus  penta- 
chloride  or  thionyl  chloride  on  neomenthol,  whereas 
the  hydroxy-group  of  i-menthol  is  smoothly  replaced 
by  chlorine  by  the  former  reagent  and  untouched  by 
the  latter  reagent.  Contrary  to  Vavon,  therefore 
(this  vol.,  837),  it  appears  that  the  hydroxy-group  and 
a  tertiary  hydrogen  atom  are  vicinal  in  neomenthol. 
The  relative  positions  of  the  methyl  and  isopropyl 
groups  in  menthol  and  neomenthol  are  established  by 
oxidising  them  respectively  to  i-menthone,  m.  p.  —7°, 
b.  p.  210°/760  mm.,  d'f,  0-8937,  nf,  1-44952,  [a]D 
—25-55°,  and  d-isomenthone,  m.  p.  about  —35°,  b.  p. 
212°/760  mm.,  d]S  0-902,  nf  1-45302,  [a]D  +85-10°. 
The  interpretation  of  the  physical  constants  according 
to  the  Auwers-Skita  rule  indicates  the  trans-position 
of  methyl  and  isopropyl  groups  in  i-menthone  and 
the  cis-position  in  d-isomenthone.  The  structures 

(I)  and  (II)  are  hence  assigned 
\  X’  to  menthol  and  neomenthol, 

(  \  tt  I  I  H  reSPectively- 
\  Ann  \  Ann  The  following  constants  are 
ttX  recorded :  i-menthol,  m.  p. 

42—43°,  b.  p.  216°/760  mm., 
(L)  dll  0-900,  n„  1-45412,  [a]D 

-48-5°  (formate,  m.  p.  +9°,  b.  p.  222— 223°/760 
mm.,  d\l  0-940 ;  acetate,  b.  p.  228°/760  mm.,  dj|  0-930, 
nf,  1-44562 ;  a-naphthylurethane,  m.  p.  126°) ; 
r-menthol,  m.  p.  34°,  b.  p.  216° /760  mm.,  dg  0-900, 
nf  1-46150  (acetate,  b.  p.  228— 229°/760  mm.,  d\l 
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0-931,  nfy  1-44600;  phenylurethane,  m.  p.  103 — 104°) ; 
d-neomenthol,  m.  p.  —15°,  b.  p.  211-5 — 211-8°/755 
mm.,  0-903,  n-,5  1-46030,  [a]D  +19-6°  ( acetate ,  m.  p. 
37-2-37-8°,  b.  p.  227°/760  mm.,  0-921,  nf,  1-44381 ; 
formate,  m.  p.  —21°,  b.  p.  221 — 222°/760  mm.,  djlj 
0-940,  w'u  1-44902  ;  propionate,  b.  p.  239 — 240°/760 
mm.,  d'{t,  0-922,  w™  1-44560;  phenylurethane,  m.  p. 
108° ;  a-naphthylurethane,  m.  p.  126° ;  allophanate, 
m.  p.  215-5°);  r-neomenthol,  m.  p.  51°,  b.  p.  211-4 — 
211-8°/755  mm.,  d", \  0-903,  nf,  1-46040  (acetate,  m.  p. 
27°,  b.  p.  227°/760  mm.,  d\l  0-928,  n%  1-44580 ;  phenyl- 
urethane,  m.  p.  114°;  a-naphthylurethane,  m.  p. 
132°).  H.  Wren. 

Borneol,  isoborneol,  and  their  esters.  P. 
Peignier  (Diss.,  Nancy,  1926;  Parfums  de  France, 
1926,  4,  196 — 201). — The  following  data  are  recorded. 
Z-Borncol,  m.  p.  208°  (corr.);  [a]578  (0-02  or  0-05% 
solution)  —35°  to  —42-2°;  rotatory  dispersion 
[a]43o/C“]578>  1’94 — 1-98.  Z-isoBorneol,  m.  p.  218° 
(corr.) ;  [a]378  (0-05%)  -39-7°  to  —20-3°  (higher  results 
were  obtainedfor0-02%  solutions  in  carbon  disulphide, 
cyclohexane,  chloroform,  and  benzene) ;  rotatory 
dispersion,  1-85 — 1-74.  Z-isoBornyl  hydrogen 

phthalate,  m.  p.  about  167°  (uncorr. ;  decomp.); 
Wsts  (0-05%)  -85-3°  (in  alcohol),  -80-5°  (in  chloro¬ 
form).  Z-Bornyl  benzoate,  m.  p.  24-5 — 25-5°,  b.  p. 
196 — 197°  (corr.)/18  mm. ;  ^"1-0543;  7i’,U-526;  [a]378 
(0-05%)  —43-3°  (in  alcohol),  —39°  (in  benzene). 
1-iso Bornyl  benzoate,  b.  p.  185°  (corr.)/ll  mm.;  df 
1-057;  1-529;  [a]578  (0-05%)  -81-8°  (in  alcohol), 

-76-9°  (in  benzene).  d-Bornyl  hydrogen  succinate, 
m.  p.  61—62°;  [a]378  (0-05%)  +37-6°  (in  alcohol), 
-f-30-20  (in  benzene).  Z-isoBornyl  hydrogen  succinate, 
m.  p.  63-5—64-5°;  [<x]378  (0-05%)  -57-3°  (in  alcohol), 
-49-7°  (in  benzene).  d-Bornyl  isovalerate,  b.  p.  153 — 
154°  (corr.)/26  mm.;  d',"  0-9486;  71)5  1-4605;  [a]378 
(0-05%)  -|-38-6°  (in  alcohol),  +33-4°  (in  benzene). 
Z-isoBornyl  isovalerate,  b.  p.  143-5 — 145-5°  (corr.)/18 
mm.;  d\s  0-9523,  1-462;  [a]578  (0-05%)  -58-7° 

(in  alcohol),  —53-8°  (in  benzene).  With  valeric  acid 
at  100°  or  133°,  and  with  acetic  acid  at  100°,  borneol 
is  esterified  about  twice  as  fast  as  isoborneol ;  with 
acetic  acid  containing  1-7%  of  sulphuric  acid  at  39° 
or  15°,  about  four  times  as  fast.  Bornyl  esters  are 
hydrolysed  4 — 25  times  as  fast  as  the  corresponding 
isobornyl  esters,  the  latter  being  submitted  to  steric 
hindrance  by  the  isopropyl  group.  When  values  of 
[a]  are  plotted  against  the  wave-length,  the  curves  for 
isoborneol  indicate  its  existence  in  solution  in  two 
molecular  forms,  the  relative  proportions  of  which 
vary  with  the  concentration  and  the  solvent. 

Chemical  Abstracts. 

Manufacture  of  synthetic  camphor  [conversion 
of  bornyl  chloride  into  camphene].  G.  H. 
Dupont. — See  B.,  1926,  932. 

Manufacture  of  esters  of  borneol  and  iso¬ 
borneol.  Chem.  Fabr.  vorm.  Schering. — See  B., 
1926,  932. 

Process  for  making  camphor.  H.  D.  Gibbs 
and  A.  W.  Francis. — See  B.,  1926,  932. 

Camphane  series.  XLT.  The  unstable  modi¬ 
fication  of  isonitrosocamphor.  M.  0.  Forster 
■and  K.  A.  N.  Rao  (J.C.S.,  1926,  2670— 2675).— The 
mixture  obtained  by  treatment  of  camphor  with 


sodium  and  amyl  nitrite  is  readily  separated  into 
equal  proportions  of  the  isomeric  isonitrosocamphors 
by  fractional  precipitation  from  the  dissolved  sodium 
derivatives  with  dilute  acetic  acid.  Treatment  of  the 
unstable  modification,  m.  p.  114°,  with  magnesium 
methyl  iodide  yields  only  the  a-oxime,  m.  p.  181°,  [cx]D-f- 
86-6°,  formerly  obtained  (m.  p.  178°,  [a]D  +84-2° ; 
ibid.,  1905,  87,  232),  together  with  the  y- oxime  from 
the  Claisen  mixture,  whilst  the  y-oxime  is  the  sole 
product  from  stable  isonitrosocamphor.  Complete 
confirmation  of  the  syn-  and  ewiZi-configurations 
ascribed,  respectively,  to  the  stable  and  unstable 
isonitroso-derivatives  is  thus  obtained.  The  so- 
called  (3-oxime,  produced  from  neither  isonitroso- 
derivative  alone,  but  only  from  the  Claisen  mixture, 
is  regarded  as  an  obstinate  association  of  the  a-  and 
y-oximes,  and  not  as  a  separate  individual. 

M.  Clark. 

New  camphorsulphonic  acid  obtained  with  new 
sulphonating  agent.  M.  Frerejacque  (Compt. 
rend.,  1926, 183, 607 — 609). — Methyl  chlorosulphonate 
reacts  with  aromatic  hydrocarbons,  giving  methyl 
sulphonates.  With  camphor  it  yields  methyl  camphor- 
sulphonate,  m.  p.  77°,  which  when  hydrolysed  yields  a 

CH2-Q - C-S03H 

caniphorsidphonic  acid,  |  CMe2  ||  ,  [il/]D 

CEU-CMe-C-OH 

+ 194°.  When  it  is  heated  with  aniline,  camphor  and 
sulphanilic  acid  are  formed,  and  when  it  is  oxidised,  it 
gives  camphoric  acid.  L.  F.  Hewitt. 

Camphor  and  terpenes.  IV.  Additions  and 
transformations  in  the  camphor  series,  iso- 
Borneol-,  camphor-,  camphol-,  and  camphor- 
qpiinone-carboxylic  acids.  J.  Houben  and  E. 
Pfankuch  (Ber.,  1926,  59,  \B\,  2285—2298;  cf. 
this  vol.,  731). — Camphene-l-carboxylic  acid  is  con¬ 
verted  by  bromine  in  light  petroleum  into  the  corre¬ 
sponding  dibromide,  decomp.  182°,  which,  with  alkali, 
appears  to  yield  broinocamphene-\-carboxylic  acid. 
Camphene- 1-carboxylamide  affords  bromocamphene - 
1-carboxylamide,  m.  p.  232°.  Treatment  of  camphene- 
1-carboxylamide  with  phosphorus  pentachlorido  and 
phosphoryl  chloride  affords  camphene- 1 -nitrile,  m.  p. 
77 — -79°,  which  is  transformed  by  trichloroacetic 
acid  into  Q-trichloroaceloxycamphane-2-nitrile,  m.  p. 
108°,  hydrolysed  to  G-hydroxycamphane-2-nitrile,  m.  p. 
217 — 218°  (also  -f-CHg-COgH).  2-Chlorocamphane-2- 
nitrile,  m.  p.  170 — 171°,  is  prepared  from  camphene- 
1 -nitrile  and  hydrogen  chloride  in  ether  or  from 
chlorohydropinenecarboxylamide  and  phosphoryl 
chloride  at  60°.  Treatment  of  camphenecarboxylic 
acid  with  acetic  or  formic  and  sulphuric  acids  yields 
Q-acetoxycamphane-2-carboxylic  acid,  m.  p.  107 — 110°, 
and  Q-formoxycarnphane-2-carboxylic  acid,  m.  p.  99 — 
100°,  which  are  hydrolysed  to  d-liydroxycamj)hane-2- 
carboxylic  acid  (iso borneolcarboxylic  acid),  m.  p.  216 — 
220°  (decomp.).  G-Trichloroacetoxycamphane-2-carb- 
oxylamide,  m.  p.  154°,  is  prepared  analogously  from 
the  unsaturated  amide  and  hydrolysed  to  Q-hydroxy- 
camphane-2-carboxylamide,  m.  p.  206 — 208°.  Methyl 
camphene- 1-carboxylate  and  hydrazine  hydrate  givo 
camphene-l-carboxylhydrazide,  m.  p.  103°.  When 
heated,  6-hydroxycamphane-2-carboxylic  acid  passes 
into  camphene-2-carboxylic  acid  (I),  m.  p.  159 — 160° 
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(additive  compound  with  mercuric  acetate),  from 
which  dihydrocamphene-2- carboxylic  acid,  m.  p.  170°, 


OIL, — CH - CH2 

|  “  OMe, 

CH— i — _ — CH*CO,H 
""'-C:CH2 
(I-) 


and  caniphene-2-carboxylic  acid  dibromide,  decomp. 
184: — 185°,  are  derived.  Addition  of  hydrogen 
chloride  in  presence  or  absence  of  water  to  camphene- 
2-carboxylic  acid  affords  G-chlorocamphane-2-carb- 
oxylic  acid,  m.  p.  140 — 142°,  readily  reconverted  into 
camphene-2-carboxylic  acid.  The  successive  action 
of  thionyl  chloride  and  ammonia  on  camphene-2- 
carboxylic  acid  gives  a  chlorinated  product  converted 
by  addition  of  hydrogen  chloride  into  G-chlorocampli- 
ane-2-carboxylamide,  m.  p.  129 — 130°,  which  is 
reduced  by  hydrogen  in  the  presence  of  palladium 
to  camphane-2-carboxylamide,  m.  p.  134 — 135°. 
Oxidation  of  sodium  camphene-2-carboxylate  by 
potassium  permanganate  gives  oxidocamphene-2- carb¬ 
oxylic  acid  (II),  m.  p.  184—185°,  and  a  dicarboxylic 
acid,  C11H1604,  decomp,  about  300°.  The  oxido- 
acid  is  converted  by  hydroxylamine  hydrochloride 
into  a  lactone,  CuH1602,  m.  p.  168°,  and  by  hydro¬ 
gen  chloride  into  chlorohydroxyisocamphanecarboxylic 
acid,  m.  p.  about  150°  (decomp.).  G-Bromocamphane- 
2-carboxylic  acid,  m.  p.  169 — 170°  (decomp.),  is  prepared 
by  the  action  of  hydrogen  bromide  on  the  lactone  or  on 
camphene-2-carboxylic  acid. 

Oxidation  of  6-hydroxycamphane-2-carboxylic  acid 
by  potassium  permanganate  in  alkaline  solution  gives 
camphor -G-carboxylic  acid,  m.  p.  215°;  the  corre¬ 
sponding  ethyl  ester,  b.  p.  148 — 149°/17  mm.,  oxime, 
m.  p.  229°  (decomp.),  and  oxime  acetate,  m.  p.  about 
210°  (decomp.),  are  described.  Fusion  with  potassium 
hydroxide  at  230 — 250°  transforms  camphor-6-carb- 
oxylic  acid  into  “  campholcarboxylic acid”  [2:3:3:4- 
tetramethylcyclopentane-1 :  2-dicarboxylic  acid],  m.  p. 
197 — 198°  [ anhydride ,  m.  p.  175°  (decomp.)].  G-Ox- 
iminocamphor-G- carboxylic  acid,  m.  p.  195°  (decomp.), 
obtained  by  the  action  of  amyl  nitrite  and  sodamide 
on  camphor-6-carboxylic  ester,  is  converted  by 
sodium  hydrogen  sulphite  and  glacial  acetic  acid  into 
camphorquinone-G-carboxylic  acid,  m.  p.  234 — 235° 
(decomp.).  H.  Wren. 


Oxidation  of  sabinol  with  hydrogen  peroxide. 
G.  G.  Henderson  and  A.  Robertson  (J.C.S.,  1926, 
2761 — 2762). — By  oxidation  with  hydrogen  peroxide, 
the  same  two  isomeric  glycol  anhydrides, 
Ci0Hi6O(OH)2,  m.  p.  172°  and  174°,  respectively, 
are  obtained  from  sabinol,  b.  p.  208 — 209°/760  mm., 
df  0-9420,  nD  1-4874,  as  from  sabinene  [ibid.,  1923, 
123,  1849).  This  result  supports  the  view  that  the 
glycol  anhydrides  are  derived  from  1:2:3:  4-tetra- 
hydroxymenthane,  which  is  possibly  formed  as  an 
intermediate  product  of  the  oxidation  process.  The 
glycol  anhydride,  m.  p.  172°,  forms  a  compound, 
m.  p.  159 — 160°  (decomp.),  with  hydrogen  bromide, 
which  is  probably  1:2:3:  4-tetrabromomenthane. 

J.  S.  H.  Davies. 


Mono-  and  sesqni-terpenes.  [Caryophyllene.] 
E.  Deussen  (J.  pr.  Chem.,  1926,  [ii],  114,  63 — 122). 


— The  author  modifies  Semmlers  formula  for  a-  and 
^-caryophyllene  (as  shown),  whilst  retaining  at 
present  Semmler’s  constitution 
of  y-caryophyllene  (A.,  1912, 
.™«-  i,  120).  Dehydrogenation 
'  e2  of  caryophyllene  by  sulphur 
affords  three  hydrocarbons, 
Ci0H14,  b.  p.  92 — 95°/15  mm., 
C14H16,andC14H18,b.  p.  152— 
153°/12-5  mm.,  from  which  no 
characteristic  derivatives  could  be  obtained  (cf.  A., 
1923,  i,  813).  Confirmation  is  obtained  that  dihydro- 
caryophyllene  is  the  sole  product  of  catalytic  reduction 
in  presence  of  palladium  or  nickel,  and  of  the  correct¬ 
ness  of  the  earlier  work  on  the  caryophyllene  glycols, 
C15IL,404  and  C10HpO,  (A.,  1909,  i,  171),  which  are 
not  reduced  catalytically. 

a(3-Caryophyllene  forms  a  dibromide  (decomp,  on 
distillation),  and  only  reacts  with  2  mols.  of  bromine 
with  evolution  of  hydrogen  bromide,  y- Caryophyllene 
(A.,  1907,  i,  945)  reacts  with  1  mol.  of  bromine. 

The  mercuric  acetate  additive  product  from  caryo¬ 
phyllene  reacts  ivith  alkali  halides  (cf.  A.,  1923,  i, 
813),  and  gives  with  alcoholic  sulphuric  acid  a  com¬ 
pound,  C15H24OHg,  decomp.  122° ;  a  carbonate,. 
(0H-C16H24>Hg0C02)2Hg,  decomp.  188° ;  with  phos¬ 
phoric  acid,  a  phosphate,  0H*C15H24HgP04H2,  de¬ 
comp.  84° ;  with  oxalic  and  cinnamic  acids,  com- 

and 

y-Caryophyllene  yields  a  mercuric  acetate  com¬ 
pound,  OH-C^H^HgAc,  in  which  the  acetyl  group 
may  be  replaced  by  halogen  (Cl,  m.  p.  94° ;  Br,  m.  p. 
99°;  I,  m.  p.  96°)  or  by  the  cyano-group  (decomp. 
134° ;  y-caryophyllene  is  regenerated  by  hydrogen 
sulphide),  in  which  case  a  second  substance, 
C\jr24OHg-Hg(CN)2,  decomp.  156°,  is  also  formed. 

The  investigation  of  the  action  of  potassium 
hydroxide  in  solution  in  various  alcohols  on  blue 
3-caryophyllene  nitrosite  (A.,  1915,  i,  274)  has. 
been  repeated  and  extended  to  a-propylene  glycol 
[a-isomeride,  decomp.  132°,  $-isomeride,  decomp.  146°) 
and  allyl  alcohol  (the  substance,  decomp.  136°,. 
forms  a  tetrabromide).  A  by-product  in  the  case  of. 
ethyl  alcohol  is  the  colourless,  unimolecular  nitrosite,. 
from  which  the  blue  compound  is  re-formed  by  acetic 
acid — reactions  which  are  represented  by  the  scheme- 
•CH(NO)-^-C(:NOH). 

The  iodo-(J-mtrosite  forms  a  hydrochloride,  decomp. 
143°,  but  the  hydrochloro-  p-nitrosite  does  not  react 
with  iodine,  a-,  (3-,  and  y-Caryophyllenes  are  not- 
reduced  by  sodium  and  amyl  alcohol,  which  precludes 
the  presence  of  a  conjugated  system  of  double  linkings. 

The  behaviour  of  santene  has  been  observed  for. 
comparison.  The  mercuric  acetate  compound,  de¬ 
comp.  126 — 127°,  yields  an  iodo -derivative, 
CgH14(OH)HgI,  decomp.  130 — 131°,  and  treatment, 
with  hydrogen  sulphide  produces  santene  glycol  and 
a  substance,  C9H140,  b.  p.  89 — 90°/24  mm.  Blue 
santene  nitrosite  [hydrochloride,  decomp.  98°)  passes - 
into  a  colourless,  unimolecular  modification,  decomp. 
105°,  on  treatment  with  20%  potassium  hydroxide, 
but  shows  no  tendency  to  form  alkyloxy-derivatives.. 
Reduction  attacks  the  N203  grouping,  a  colourless- 
Glhydso -compound,  m.  p.  87 — 88°,  being  formed;. 


pounds,  C15H24Hg0-Hg(C02)2,  decomp.  179  , 
C1,H24Hg0-Hg(PhC2H2C02)2,  decomp.  154°. 
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exposure  to  sunlight  produces  a  nitrosate,  C9H14N204, 
decomp.  216°.  Green  santene  nitrosite  is  possibly  a 
mixture. 

(3 - isoCary  ophy  llene  alcohol  forms  a  chromic  ester, 
decomp.  116°,  and  is  therefore  a  tertiary  alcohol  (cf. 
Wienhaus,  A.,  1914,  i,  300),  whereas  a-caryophyllene 
alcohol  forms  no  ester.  J.  M.  Gotland. 

Condensation  of  coumarandiones  with,  coumar- 
anones.  R.  Stolle  and  H.  Stamm  (J.  pr.  Chem., 
1926,  [ii],  114,  242 — 248). — The  synthesis  of  tetra- 
methyloxindirubin  (3  :  2'-diketo-4  :  6  :  4' :  6'-tetra- 
methyl-2  :  3'-dicoumaran)  by  Fries  and  Bartens  (A., 
1925,  i,  568)  has  led  to  the  re-examination  of  the 
substance  to  which  this  constitution  was  previously 
assigned  (ibid.,  1921,  i,  578).  The  latter  on  dis¬ 
solution  in  concentrated  sulphuric  acid  breaks  up 
into  1  mol.  of  the  former  and  1  mol.  of  4:6- 
dimethylcoumaran-3-one.  It  is  therefore  di- 3-{3- 
Jceto  -4:6-  dimethyl  -  2  -  coumaranyl)  -4:6-  dimethyl- 
coumaran-2-one.  (I),  m.  p.,  with  darkening,  245° 


(233°,  loc.  cit.).  5-Chloro-4 : 6-dimethylcoumaran- 
2  :  3-dione  condenses  with  4  :  6-dimethylcoumaranone 
in  presence  of  glacial  acetic  acid  and  a  little  con¬ 
centrated  hydrochloric  acid  to  form  5-chlorodi-3- 
(‘i-kcto-4: :  6-dimethyl-2-coumaranyl)A :  G-dimethylcou- 
maran-2-one,  m.  p.  270°,  from  which  5-chloro-3  : 2'- 
diketoA  :  6  :  4' :  6' -teiramethyl-2  :  3' -dicoumaran,  m.  p. 
218°,  with  previous  sintering,  is  obtained  by  means 
of  sulphuric  acid.  Similarly,  from  7-methyl-4-iso- 
propylcoumaran-2  :  3-dione,  di-3-(3-ketoA  :  6 -dimethyl- 
2  -  coumaranyl)  -  7  -  methyl  -  4  -  iso propylcoumaran  -2  -  one, 
m.  p.  232°  (cf.  Ziegler,  Diss.,  Heidelberg,  1923), 
and  3  :  2'-diketo-l  :  4' :  6' -trimethyl  A-iaoprop yl-2  :  3'- 
dicoumaran,  m.  p.  206°,  are  obtained.  Reduction 
of  tetramethyloxindirubin  with  zinc  dust  and  acetic 
acid  gives  a  colourless  substance,  m.  p.  184°. 

H.  E.  F.  Notton. 

Catalytic  hydrogenations  under  pressure  in 
the  presence  of  nickel  salts.  XI.  Xanthone. 
J.  von  Braun  and  0.  Bayer  (Ber.,  1926,  59,  [B], 
2317 — 2323;  cf.  this  vol.,  172). — Xanthone  is  very 
rapidly  hydrogenated  at  about  200°  mainly  to 
xanthen,  m.  p.  99°.  Further  addition  of  hydrogen 
(8  atoms)  leads  to  a  mixture  of  xanthone,  xanthen, 
hexahydroxanthen,  and  products  richer  in  hydrogen 
from  which  a  homogeneous  material  can  be  isolated 
with  great  difficulty.  It  is  therefore  preferable  to 
continue  the  action  until  all  the  xanthen  ha3  been 

reduced ;  hexahydroxanthen,  C6H4<C_q^>C6H8,  m.  p. 

78°,  and  ( ?)  tetrahydroxanthen,  m.  p.  42 — 43°,  are 
then  readily  isolated.  Further  hydrogenation  at 
220 — 2.30°  affords  dodecahydroxanthen,  b.  p.  135 — 
137°/13  mm.,  df  0'9733,  nf,  1-4930,  and  o -hexahydro- 
benzyhyAohexanol,  b.  p.  151713  mm.,  m.  p.  55°, 
which  may  be  a  mixture  of  cis-  and  fra^s-isomerides, 
since  the  m.  p.  (104 — 106°)  of  the  corresponding 
phenylur  ethane  is  not  quite  definite.  Still  further 


hydrogenation  increases  the  yield  of  o-hexahydro- 
benzylcycZohexanol,  but  causes  also  production  of 
dodecahydrodiphenylmethane.  o-Hexahydrobenzyl- 
cyclo hexanone,  b.  p.  143 — 145°/13  mm.,  <ZJ8'5  0-9805, 
?iu  1-4946,  and  its  semicarbazone,  m.  p.  154—155°,  are 
described.  H.  Wren. 

isoFlavone  group.  II.  Synthesis  of  methyl- 
genistein  (methylprunetol)  dimethyl  ether  and 
the  constitution  of  prunetol  (genistein).  W. 
Baker  and  R.  Robinson  (J.C.S.,  1926,  2713 — 2720; 
cf.  A.,  1925,  i,  1299). — Prunetol  and  genistein  have 
been  found  to  be  identical  by  direct  comparison,  and 
Finnemore’s  formulation  (ibid.,  1910,  ii,  1102)  of 
the  former  as  a  trihydroxyisoflavone  has  been  proved 
correct  by  synthesis  of  a  trimethyl  derivative. 
2:4:  Q-Trihydroxypheriyl  p-hydroxybenzyl  ketone, 
-j-HjO,  m.  p.  259°  (decomp.),  obtained  by  condens¬ 
ation  of  phloroglucinol  and  p-hydroxyphenylaceto- 
nitrile,  gives,  on  acetylation,  a  poor  yield  of  5 -hydr¬ 
oxy-1  :A'-diacetoxy-2-methylisoflavo7ie,  m.  p.  171°, 
hydrolysed  to  5:7: 4'-trihydroxy-2-methylisoflavone 
(I)  [2-methylgenistein],  +H20,  m.  p.  258 — 259°  (slight 
decomp.)  ( O-triacetyl  derivative,  m.  p.  214°).  2:4:6- 
Trihydroxyphenyl  p-methoxy benzyl  ketone  (II),  +H20, 
m.  p.  192—193°,  obtained  by  condensation  of  phloro¬ 
glucinol  and  p-methoxyphenylacetonitrile,  gives,  on 
acetylation  and  hydrolysis,  a  satisfactory  yield  of 
5  : 1 -dihydroxy A' -methoxy-2-7nethylisoflavone,  m.  p. 
205°  ( diacetyl  derivative,  m.  p.  208—209°).  Mcthyl- 
ation  of  this  compound  gives  a  mixture  of  5 -hydroxy- 
7  :  4'-dimethoxy-2-methylisoflavone,  m.  p.  197 — 199°, 
and  5:7:  4'-lritnethoxy-2-methylisoflavone,  m.  p.  175 — 
176°.  Demethylation  gives  (I).  Treatment  of  (II) 
with  cinnamic  anhydride  and  sodium  cinnamate  at 
180 — 200°  gives  b-hydroxy-l-cinnamoxyA'-methoxy- 
2-styrylisoflavone,  m.  p.  230 — 231°,  hydrolysed  to 
5  :  ']-dihydroxy-4'-methoxy-2-styrylisoflavone,  -fEtOH, 
m.  p.  278 — 279° [diacetyl  derivative  (III),  +iMe-C02H, 
m.  p.  225 — 226°].  Methylation  of  the  latter  gives 
5  -  hydroxy  -  7  :  4'  -  dimethoxy  -  2 - styryl -6(  ?)- methylho  - 
flavojie,  m.  p.  217 — 218°  [ acetyl  derivative  (IV),  m.  p. 
218 — 219°].  Oxidation  of  (III)  and  (IV)  in  pyridine 
solution  with  potassium  permanganate  gives  benzoic 
acid  only.  Oxidation  of  (IV)  in  acetone  solution 
with  permanganate  gives  benzoic  and  anisic  acids, 
together  with  an  uncharacterised  carboxylic  acid 
which,  after  hydrolysis  and  decarboxylation  by 
heating  in  glycerol,  gives  methylgeni stein  dimethyl 
ether,  alternatively  obtained  by  methylation  of 
prunetol  (J.C.S.,  1900,  77,  1312).  M.  Clark. 

Colouring  matter  of  "Fukugi.”  I.  Con¬ 
stitution  of  fukugetin.  J.  Shinoda  (J.  Pharin. 
Soc.  Japan,  1926,  No.  535,  736 — 742). — Fukugetin 
(Perkin,  J.C.S.,  1904,  85,  58;  cf.  Ito,  J.  Soc. 
Chem.  Ind.  Japan,  9,  221 ;  Maniwa,  Chiba  Yaku- 
gaku  Si,  1924,  No.  2)  has  been  prepared  from  fukugi 
bark  (from  the  plant  produced  in  Okinawa).  Di-, 
tri-,  and  tetra -acetyl  derivatives  of  fukugetin  (m.  p. 
252 — 254°,  272 — 273°,  and  160°,  respectively)  have 
been  obtained;  the  tetra-acetyl  derivative  was  not 
coloured  by  ferric  chloride.  Fukugetin  was  not 
reduced  catalytically  in  glacial  acetic  acid  solution, 
but  when  reduced  by  magnesium  and  alcoholic  hydro¬ 
chloric  acid  in  presence  of  mercury,  gave  a  reddish- 
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violet  coloration  similar  to  that  of  quercetin,  evidence 
that  fukugetin  is  a  flavone  derivative.  Possible 
formulae  for  fukugetin  are  suggested. 

K. 


Ph 

ph0=o 


1 1 
0 
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Pyrylium  compounds.  XVII.  Arylated 
pyridines.  VIII.  o-Violones.  W.  Delthey,  G. 
Erode,  and  H.  Koenen  (J.  pr.  Chem.,  1926,  [ii], 
114,  153 — 178). — A  number  of  substituted  triphenyl- 
pyrylium  salts  have  been  prepared  by  condensing 
derivatives  of  phenyl  styryl  ketone  with  substituted 
acetophenones,  in  presence  of  acetic  anhydride  and  a 
trace  of  sulphuric  acid.  Those  salts  which  contain  a 
2-o-hydroxyphenyl  group  react  with  pyridine  in 
alcoholic  solution,  forming  blue  anhydro-bases,  which 
are  derivatives  of  2-o-violone  (an¬ 
nexed  formula).  Unlike  the  4-o-viol- 
ones,  these  are  quite  stable  and  re¬ 
semble  the  corresponding  p-violones 
(A.,  1921,  i,  429 ;  1925,  i,  65).  They 
combine  with  water,  forming  colour¬ 
less  (//-bases  (pyranols).  The  constitution  of  these  is 
doubtful,  since  it  is  difficult,  and  in  many  cases 
impossible,  to  regenerate  the  anhydro-base  from  them 
by  heating.  The  corresponding  pyridines  and  phenyl- 
pyridinium  salts  have  been  prepared  from  the 
pyrylium  salts  by  treatment  with  ammonia  and 
aniline,  respectively.  The  method  of  comparing  the 
ease  of  hydrolysis  of  pyrylium  salts  previously 
described  (ibid.,  1925,  i,  1441)  has  been  abandoned  as 
untrustworthy,  but  the  stability  of  4  :  6-diphenyl-2- 
p-hydroxyphenylpyrylium  perchlorate  is  confirmed. 
2  : 6-Diphenyl-4-p-hydroxyphenylpyrylium  perchlor¬ 
ate  is  also  very  stable,  but  the  corresponding  p-meth- 
oxy-derivative  and  4  :  6-diphenyl-2-o-hydroxyphenyl- 
pyrylium  perchlorate  are  no  more  stable  than  tri- 
phenylpyrylium  perchlorate.  The  colours  (yellowish- 
orange  to  violet-red)  of  the  pyrylium  salts,  and  their 
fluorescence  colours  in  sulphuric  acid,  are  tabulated. 
The  introduction  of  methyl  and  methoxyl  groups  has 
generally  a  bathochromic  effect.  The  same  effect  is 
noticed  in  the  corresponding  pyridine  derivatives. 
The  following  compounds  are  described  :  2-o -hydroxy- 
jphenyl-  and  2-o-methoxyphenyl-4 :  G-diplienylpyrylium 
perchlorates,  m.  p.  216 — 219°  and  192°,  respectively; 
o-methoxy-p-methylacetophenone,  b.  p.  13fl — 137°/14 
mm. ;  4  :  G-diphenyl-2-o-methoxy-p-tolylpyrylhim  per¬ 
chlorate,  m.  p.  195°;  4  :  G-diphenyl-2-o-hydroxy-p - 
tolylpyrylium  perchlorate,  m.  p.  226°  ( chloride ,  m.  p. 
256°;  dichloride,  m.  p.  about  260° ;  picrale,  m.  p.  282°; 
ip-base,  m.  p.  124°,  and  its  acetyl  derivative,  m.  p. 
114 — 115°);  4:  Q-diphenyl-2-o-hydroxy-p-tolylpyridine, 
m.  p.  148 — 149°;  4-phenyl-Q-o-hydroxyphenyl-2-o- 
hydroxy-p- tolylpyrylium  perchlorate,  m.  p.  238° 
(chloride,  m.  p.  241°;  picrate,  in.  p.  244 — 245°),  and 
its  anhydro-base  (4-phenyl-G-o-hydroxy--p-tolyl-2-o- 
violcme),  m.  p.  277 — 278°,  and  f-base,  m.  p.  152°; 
4  -phenyl -G -o-hydroxy phenyl-  2  -o-hydroxy  -  p  -  tolylpyrid  - 
ine,  m.  p.  167°  (picrate,  m.  p.  236°);  4-phenyl-G-p- 
anisyl-2-o-hydroxy--p-tolylpyrylium  perchlorate,  m.  p. 
266°  (chloride,  m.  p.  235 — 238°;  sesquichloride,  m.  p. 
235 — 238°;  picrate,  m.  p.  278°),  and  its  ip-base,  m.  p. 
126°  ( acetyl  derivative,  m.  p.  134°,  which  gives  a 
perchlorate,  m.  p.  218 — 219°);  4-phenyl-G-p-anisyl- 
2-o-hydroxy-p-tolylpyridine,  m.p.  145°;  1  :  4-diphenyl- 


G-p-anisyl-2-o-hydroxy-p-tolylpyridinium  picrate,  m.  p. 
219°  (perchlorate,  m.  p.  304—305°);  4-phenyl-G-p- 
anisyl-2-o-hydroxy-j>-anisylpyrylium  perchlorate,  m.  p. 
259 — 260°,  and  its  anhydro-base,  m.  p.  215°  (decomp.), 
and  \p-base,  m.  p.  128 — 129°  (picrate,  m.  p.  289 — 290°) ; 
4:-pJienyl-6-'p-a7iisyl-2-o-hydroxy--p-anisylpyridine,  m.  p. 
145°;  1  : 4-diphenyl-G-p-anisyl-2-o-hydroxy-p-anisyl- 

pyridinium  perchlorate,  m.  p.  210°  (decomp.),  and 
picrate,  m.p.  256 — 257°;  4  :  G-di-p-anisyl-2-o-hydroxy- 
p -anisylpyrylium  perchlorate,  m.  p.  290 — 291° 
(decomp.),  and  its  anhydro-base,  m.  p.  240 — 242°,  and 
ip-base,  m.  p.  146°  with  loss  of  water  (picrate,  m.  p. 
277 — 278°) ;  4  :  G-di-p-anisyl-2-o-hydroxy-p-anisyl- 

' pyridine,  m.  p.  156 — 157°;  \ -phenyl-4  :  G-di-p-anisyl- 
2-o-hydroxy-p-anisylpyridinium  picrate,  m.  p.  257 — 
258°,  and  perchlorate,  m.  p.  160 — 162°  (decomp.) ; 
4  :  G-di-p-  hydroxyphenyl  -  2  -  op  -  dihydroxyphenylpyryl  - 
ium  chloride,  m.  p.  295°;  G-phenyl-4-p-anisyl-2-o- 
liydroxy -^-anisylpyrylium  perchlorate,  m.  p.  208°,  and 
picrate,  m.  p.  275 — 276° ;  G-phenyl-4-p-anisyl-2-o- 
hydroxy-p-anisylpyridine,  m.  p.  115°;  1  :  G-diphenyl- 
4-p-anisyl-2-o-hydroxy-p-anisylpyridinium  perchlorate, 
m.  p.  166 — 168°,  and  picrate,  m.  p.  281 — 282°; 
4-p-anisyl-2 :  G-di-o-hydroxy-p-anisylpyryliumperclilor- 
ate,  m.  p.  245 — 246°,  and  its  anhydro-base,  m.  p.  268 — 
270°,  and  ip-base,  m.  p.  128°  (picrate,  m.  p.  270°  with 
decomp.);  l-phenyl-4p-anisyl-2  :  G-di-o-hydroxy-p- 
anisylpyridinium  picrate,  m.  p.  238°;  4-p-liydroxy- 
phenyl-2  :  G-op-dihydroxyphenylpyrylium  chloride,  m.  p. 
272 — 275°;  2  :  G-diphenyl-4--p-anisylpyrylium  per¬ 
chlorate,  m.  p.  257 — 259°;  and  2  :  G-diphenyl-4-p- 
hydroxyphenylpyrylium  perchlorate,  m.  p.  310 — 312°. 

H.  E.  F.  Notton. 

Heteropolar  carbon  compounds.  TV.  spiro- 
Dibenzopyrans.  W.  Delthey,  C.  Berres,  E. 
Holterhofe,  and  H.  Wubken  (J.  pr.  Chem.,  1926, 
[ii],  114,  179 — 198). — When  derivatives  of  spiroAi- 
2  : 2 '  -  (3  -n  aph  th  any  ran  are  heated  alone,  or  in  indifferent 
solvents,  they  develop  an  intense  bluish-violet  colour, 
which  disappears  on  cooling.  Since  there  is  no  change 
in  mol.  wt.,  Lowenstein  and  Katz  (this  vol.,  956) 
ascribed  the  colour  to  a  quinonoid  rearrangement, 
CH=CR>0 /CHI^H  CHYCR^p^CH-CH 

c10H6-cr  ^o-c10h8  c10h6-(T  o:c10h6* 

The  chemical  properties  of  the  coloured  solutions  are 
not,  however,  those  of  a  quinonoid  substance,  and  are 
best  explained  by  assuming  the  formation  of  a  hetero- 
CH=CR.  UHICH 

polar  ion,  |  _  I  .  The  reaction  is 

C io +  0  C10H,. 

then  analogous  to  the  thermo-dissociation  of  the 
triarylmethyl  halides.  In  the  preparation  of  the 
spirodibenzopyrans,  derivatives  of  ethyl  acetoacetate 
have  been  advantageously  replaced  by  substituted 
acetones.  The  reaction  between  the  hydroxyaldehyde 
and  the  acetone  derivative  takes  place  in  two  stages. 
The  intermediate  product,  for  which  two  constitutions 
are  possible,  may  be  isolated  and  used  in  preparing 
unsymmetrically  substituted  spirodipyrans.  Salicyl- 
aldehyde  condenses  with  methyl  ethyl  ketone  in 
alcoholic  solution  in  presence  of  hydrogen  chloride, 
forming  2  -  o  -  hydroxystyryl  -  3  -  methylbenzopyrylium 
chloride  (-(-0'5HC1),  m.  p.  172°  [perchlorate ,  m.  p.  257 — 
258°  (decomp.),  and  its  acetyl  derivative].  2-o-Hydr- 
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oxy-u.-benzostyryl-$-naphthapyrylium  chloride  (also 
+0  5HC1)  is  prepared  in  a  similarwayfrom  p-naphthol- 

1 - aldehyde  and  acetone.  Ammonia  converts  it  into 
spirodi-2  :  2' -$-naphthapyran,  m.  p.  257°.  p-Naphthol- 
1  -aldehyde  and  methyl  ethyl  ketone  afford,  in  presence 
of  sulphuric  acid  and  perchloric  acid,  the  intermediate 
product,  2  :  3 -dimethyl(  1  2-ethyl)-fi-naphthapyrylium 
perchlorate,  yellow,  m.  p.  229°,  which  yields  a 
substance,  m.  p.  114°,  on  oxidation  with  hydrogen 
peroxide.  The  perchlorate  condenses  with  further 
P-naphthol-1 -aldehyde,  forming  2-o-hydroxy-a-benzo- 
styryl-3-methyl-p-naphthapyrylium  perchlorate,  m.  p. 
268°  (decomp.)  (acetyl  derivative,  m.  p.  246 — 248°). 
The  hydrochloride  (also  -j-O'oHCl)  and  amorphous 
picrate  are  described.  The  intermediate  product  also 
condenses  with  salicylaldehyde,  giving  2-o-hydroxy- 
styryl-Z-methyl-$-naphthapyrylium  perchlorate,  m.  p. 
290°  (decomp.),  converted  by  ammonia  into  3(  ?  3')- 
methyls piro-2  :  2' -benzonaphthadipyran,  m.  p.  174°. 

2- o-Hydroxy-a-benzostyryl-Z-phenyl-^-naphthapyrylium 

perchlorate,  m.  p.  256°  ( acetyl  derivative,  m.  p.  195°), 
and  chloride  (also  -J-1HC1);  Z-phenyl-2-methyl 
( ?  2-benzyl)-$-naphthapyrylium  perchlorate,  m.  p. 
225 — 226°,  and  its  oxidation  product,  m.  p.  144°; 
3(  ?  Z')-phenyhp\TO-2  :  2' -benzonaphthadipyran,  m.  p. 
147 — 148° ;  2-o -hydroxystyryl  -  3 -phenyl  -  p  -  naphtha  - 
pyrylium  perchlorate,  m.  p.  238 — 240° ;  and  7 -hydroxy- 
2-op-dihydroxystyryl-Z-methylbenzopyrylium  chloride 
and  perchlorate  ( acetyl  derivative,  m.  p.  206 — 207°), 
are  described.  H.  E.  F.  Notton. 


Manufacture  of  anthraqxdnone-thioxanthones 
and  -acridones.  Soc.  Chem.  Ind.  in  Basle. — See 
B„  1926,  942. 

Manufacture  of  anthracene-2  :  l-“  thio- 
indoxyl. "  Soc.  Chem.  Ind.  in  Basle. — See  B., 
1926,  943. 


Heterocyclic  derivatives  of  thioresorcinoldi- 
propionic  acid.  C.  Finzi  (Gazzetta,  1926,  56, 
539 — 550). — 1  :  3-Phenylenedi-(i-lhiolpropionic  acid, 
m.  p.  123 — 124°,  obtained  by  the  interaction  of  dithio- 
resorcinol  and  sodium  p-chloropropionate,  brominates 
to  the  4  :  Q-dibromo-acid,  m.  p.  184°.  With  dilute 
nitric  acid,  it  gives  the  4 acid,  m.  p.  157° 
(decomp.),  which  reduces  to  the  i-amino -acid,  m.  p. 
122°  (hydrochloride,  m.  p.  187°).  By  the  action  of 
concentrated  sulphuric  acid  it  condenses  to  give 
2:3:7:  8-tetrahydrobenzodi-y-thiopyrone  (I),  sulphur¬ 


ed 


C02H-[CH2yS  CO 


(II.) 


II, 


VwCH2 
Br  S 


yellow,  m.  p.  163 — 164°.  The  dibromo-derivative 
gives  under  similar  treatment  6  :  &-dibromo-2  :  3- 


(III.)  (IV.) 

dihydrobenzo- 1  :  4-thiopyrone-5-$-thiolpropionic  acid 
(II),  orange-yellow,  m.  p.  249 — 252°.  The  amino- 


derivative  gives  the  corresponding  8-awmio-compound, 
yellow,  m.  p.  137°;  or,  if  heated  alone  at  200°, 
2  :  Z-dihydroA-ketobenzo-1  :  5  -  heptathiazine  -  8  -  p  -  thiol  - 
propionic  acid  (HI),  m.  p.  205°,  which  when  further 
heated,  or  treated  with  sulphuric  acid,  gives  2  :  3  :  8 :  9- 
tetrdhydro-1  -ketobenzo-1  :  d-thiopyrone-lQ  :  8 -heptathi¬ 
azine  (IV),  pale  yellow,  m.  p.  246°. 

E.  W.  Wignall. 

Exhaustive  oxidation  of  2-methylpyrrolidine 
by  chromic  acid.  T.  Takahashi  (Helv.  Chim. 
Acta,  1926, 9, 892 — 893). — This  process  gives  p-amino- 
butyric  acid,  with  apparently  also  another  amino- 
acid.  E.  W.  Wignall. 

Dicyclic  morpholines.  II.  J.  von  Braun  and 
W.  Leistner  (Ber.,  1926,  59,  [£],  2323—2329;  cf. 
A.,  1923,  i,  1117). — Ethyl  meso-aS-dibromoadipate  is 
converted  by  p-methylbenzylamine  into  ethyl 
\-p-methylbenzylpyrrolidine-2  : 5-dicarboxylate,  b.  p. 
207 — 209°/13  mm.  (non-crystalline  salts),  which  is 
hydrolysed  to  \-p-rneihylhenzylpyrrolidine-2  :  5-dicarb- 
oxylic  acid,  m.  p.  238°.  An  oil  is  obtained  as  by¬ 
product  during  the  preparation,  which,  when  hydro¬ 
lysed,  gives  aS-di-p-methylbenzylaminoadipic  acid, 
m.  p.  164°.  Reduction  of  ethyl  1  -p-methylbenzyl- 
pyrrolidine-2  : 5-dicarboxylate  with  sodium  and 
alcohol  yields  2  :  5-dihydroxymethyl- 1  -p-methylbenzyl- 
pyrrolidine,  b.  p.  215 — 218°/18  mm.  (non-crystalline 
salts),  which  when  heated  with  70%  sulphuric  acid  at 
175°  affords  l-p-methylbenzylmorphopyrrolidine,  b.  p. 
about  170°/15  mm.,  m.  p.  38°  (hydrochloride,  m.  p. 
209°;  picrate,  m.  p.  161°;  methiodide,  m.  p.  240°). 
The  base  is  converted  by  cyanogen  bromide  into 
jp-methylbenzoyl  bromide  and  1  -cyanomorphopyrrol- 
idine,  b.  p.  140 — 145°/17  mm.,  m.  p.  45 — 46°,  trans¬ 
formed  by  boiling  25%  sulphuric  acid  into  morpho- 

pyrrolidine,  CH2  •>0,  identified  as  the 

hydrochloride,  m.  p.  210°,  andp -nitrobenzoyl  derivative, 
m.  p.  142°. 

Ethyl  aa'-dibromopimelate  and  p-methylbenzyl- 
amine  yield  (?)  ethyl  cccc' -di-p-methylbenzylamino- 
pimelate  and  ethyl  l-p-methylbenzylpiperidine-2  :  6- 
dicar  boxy  late,  b.  p.  225°/12  mm.  The  latter  substance 
is  reduced  to  l-p-methylbenzyl-2  :  6-dihydroxymethyl- 
piperidine,  b.  p.  238 — 240°/12  mm.,  which  gives 
l-p-methylbenzylmorphopiperidine,  b.  p.  183 — 188°/14 
mm.  (picrate,  m.  p.  146 — 148° ;  methiodide,  m.  p.  204 — 
205°),  in  very  poor  yield. 

Ethyl  bromo-y-bromopropylmalonate  is  very 
smoothly  transformed  by  jj-tolylmethylamine  into 
ethyl  1  -p-methylbenzylpyrrolidine-2  :  2 -dicarboxylate, 
b.  p.  200 — 205°/18  mm.  (non-crystalline  hydro¬ 
chloride  ;  methiodide,  m.  p.  about  80°) ;  tho  stability 
of  the  ring  in  this  compound  is  so  diminished  by  the 
presence  of  the  two  carbonyl  groups  that  conversion 
into  proline  cannot  be  effected  by  cyanogen  bromide. 

H.  Wren. 

Rectification  of  G-.  Heller's  [theory  of]  alleged 
isomerism  in  the  isatin  series  and  of  the  so- 
called  “structural  association.”  A.  Hantzsch 
(J.  pr.  Chem.,  1926,  [ii],  114, 57 — 62). — A  continuation 
of  the  controversy  with  Heller  (cf.  A.,  1925,  i,  1166). 
a-  and  p-Isatol  are  alleged  to  be  true  polymeridcs  and 
not  isomerides  of  isatin.  The  four  isomerides  of 
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methylisatin  are  either  bimolecular  isatoids,  or  their 
transformation  products,  or  impure  substances  (cf .  this 
vol.,  740).  The  author  again  shows  that  3-hydroxy- 
indazole  is  bimolecular  in  camphor  (A.,  1925,  i,  702), 
and  again  denies  the  correctness  of  Heller’s  conception 
of  structural  association,  drawing  support  from  the  fact 
that  mol.  wt.  determinations  in  concentrated  solution 
give  high  results  for  acetic  acid,  tribromophenol,  and 
4-hydroxy-2-methylquinoline.  J.  M.  Gulland. 

Manufacture  of  2  :  3-anthraquinonylindoxyl. 
Soc.  Chem.  Ind.  in  Basle. — Sec  B.,  1926,  943. 


Porphyrin  syntheses.  III.  Degradation  of 
blood-pigments  and  resynthesis  of  porphyrins 
from  opsopyrrole  and  opsopyrrolecarboxylic 
acid.  H.  Fischer  and  A.  Treibs  (Annalen,  1926, 
450,  132 — 151).— Opsopyrrole  (3-methyl-4-ethyl- 

pyrrole)  is  separated  from  the  other  basic  products  of 
the  total  reduction  of  hiemin  with  hydriodic-acetic 
acid  at  100°  by  fractional  extraction  of  the  ether 
solution  with  hydrochloric  acid.  The  corresponding 
opsopyrrolecarboxylic  acid  ( S-methylpyrrole-i-propionic 
acid),  m.  p.  119°  (no  picrate;  blue  dye  with  diazo- 
benzenesulphonic  acid),  is  isolated  from  the  acid 
portions  of  the  reduction  product  by  ether  extraction 
under  special  conditions. 

When  heated  in  formic  acid,  opsopyrrole  yields  an 
aetioporphyrin  identical  with  a  mixture  of  Fischer  and 
Klarer’s  aetioporphyrin  with  an  equal  weight  of 
Fischer  and  Halbig’s  tsoaetioporphyrin  (this  vol.,  962). 
Opsopyrrolecarboxylic  acid,  heated  in  formic  acid, 
gives  coproporphyrin,  the  methyl  ester  of  which 
crystallises  in  two  forms,  one  being  identical  with 
natural  coproporphyrin  methyl  ester;  separation  of 
coproporphyrin  from  isocoproporphyrin  is  incomplete. 
A  mixture  of  opsopyrrole  and  its  carboxylic  acid  gives 
with  formic  acid,  in  addition  to  aetioporphyrin  (no 
coproporphyrin  found),  isomesoporphyrin  ( methyl 
ester,  m.  p.  207 — 208°),  the  sodium  salt  of  which  is 
more  soluble  than  that  of  mesoporphyrin. 

These  porphyrin  syntheses  support  the  “  indigoid  ” 
structure,  e.g., 

CMe=LCEt 

cr  W  - 

CMe=CEt 

The  separation  of  haemo-,  crypto-,  and  phyllo- 
pyrroles  by  fractional  extraction  from  ether  solution 
with  hydrochloric  acid  of  different  strengths  is 
described.  C.  Hollins. 


Porphyrin  syntheses.  IV.  iso^Etioporphyrin, 
its  tetrabromide,  and  its  degradation  by  oxid¬ 
ation  and  by  reduction.  Synthesis  of  isomeso¬ 
porphyrin  and  opsopyrrole.  H.  Fischer  and  P. 
Halbig  (Annalen,  1926,  450,  151 — 164;  cf.  preceding 
abstract). — iso AEtioporphyrin,  obtained  by  an  im¬ 
proved  method  from  bis-(4-methyl-3-ethyl-5-carboxy- 
pyrryl)methane  by  heating  in  formic  acid  in  a  current 
of  air  (cf.  this  vol.,  962),  gives  a  tetrabromide  ( dihydro - 
bratnide  described),  which  loses  all  its  bromine  in 
boiling  acetone,  iso AEtioporphyrin  is  reduced  by 
hydriodic-acetic  acid  to  a  mixture  of  haemopyrrole, 


phyllopyrrole,  and  opsopyrrole,  the  last-named 
remaining  in  the  ether  solution  after  removal  of  the 
first  two  by  washing  with  12%  hydrochloric  acid. 
Oxidation  of  fsoaetioporphyrin  gives  methylethyl- 
maleinimide. 

For  the  synthesis  of  isomesoporphyrin,  a  paste 
of  bis-(4-methyl-3-ethyl-5-carboxypyrryl)methane 
and  bis-(4-methyl-3-p-carboxyethyl-5-earboxypyrryl)- 
methane  with  formic  acid  is  heated  in  a  current  of 
air;  isomesoporphyrin  is  separated  from  setio-  and 
copro-porphyrins  by  means  of  its  less  soluble  sodium 
salt,  and  purified  as  methyl  ester  (two  forms,  m.  p. 
270 _ 275°  and  235°) 

Opsopyrrole,  b.  p.  70°/ll  mm.,  df  0-9059,  n™  1-49126 
(characteristic  blue  dye  with  p-diazobenzenesulphonic 
acid),  may  be  obtained  from  the  mother-liquors  in 
the  preparation  of  isooetioporphyrin  from  bis-(4- 
methyl-3-ethyl-5-carboxypyrryl)methane  in  boiling 
acetic  acid,  or  by  reduction  of  the  bispyrrylmethane 
with  hydriodic-acetic  acid.  C.  Hollins. 

Halogenated  pyrroles.  VII.  2:3: 4-Tri- 
methylpyrrole  and  its  conversion  into  metbenes 
and  brominated  metbenes.  Synthesis  of  3  :  4-di- 
methylpyrrole.  H.  Fischer  and  B.  Walach 
(Annalen,  1926,  450,  109— 132).— Ethyl  3-aldehydo- 
2  :  4-dimethylpyrrole-5-carboxylate  is  converted  by 
sodium  ethoxide  and  hydrazine  hydrate  at  150 — 170° 
(40  atm.  pressure)  into  2:3:  4-trimethylpyrrole,  m.  p. 
148°,  in  80%  yield.  2:3:  4-Trimethylpyrrole  con¬ 
denses  with  hydrogen  cyanide  to  give  2:3:  4 -tri- 
methyl-5-pyrrole-5-aldimine,  m.  p.  146°  [ hydrochloride , 
m.  p.  226°  (indef.);  picrate,  exploding  at  245°], 
readily  hydrolysed  to  2:3:  i-trimethylpyrrole-5-alde- 
hyde,  m.  p.  147°  {oxime,  m.  p.  123° ;  semicarbazone, 
m.  p.  230°) ;  5-cyano-2  :  3  :  4 -trimethylpyrrole,  m.  p. 
137°,  is  obtained  from  the  oxime.  The  aldehyde  is 
reduced  by  sodium  methoxide  and  hydrazine  hydrate 
to  2  :  3  :  4  :  5-tetramethylpyrrole,  m.  p.  112°  (picrate, 
m.  p.  127°).  Condensed  with  2:3: 4-trimethyl- 
pyrrolc  in  alcohol  in  the  presence  of  hydrogen  chloride, 
the  aldehyde  yields  2:3:  i-trimethylpyrryl-2  :  3  :  4- 
trimetliylpyrrolenylmeihane  hydrochloride,  m.  p.  287 — 
288°  [base,  m.  p.  172°,  volatile  in  steam;  picrate, 
decomp.  230 — 232° ;  mercuric  chloride  compound, 
m.  p.  243°  (decomp.) ;  complex  compounds  with  zinc, 
m.  p.  310°,  cobalt  (sublimes  above  330°),  nickel,  m.  p. 
296°,  and  copper,  m.  p.  208°,  of  the  type  Base2  Metal]. 

2:3:  i-Trimethylpyrryl-2  :  i-dimethylpyrrolenyl- 
methene  hydrochloride,  m.  p.  244°  (decomp.)  [base,  m.  p. 
98 — 99°,  volatile  in  steam ;  mercuric  chloride  com¬ 
pound,  m.  p.  182 — 183°  (decomp.) ;  complex  com¬ 
pounds  with  zinc,  m.  p.  277° ;  cobalt,  m.  p.  271° ; 
nickel,  m.  p.  256°  (decomp.),  and  copper,  m.  p.  220°],  is 
prepared  from  the  aldehyde  and  2 : 4-dimethyl- 
pyrrole,  or  from  2  :  4-dimethylpyrrole-5-aldehyde  and 
2:3:  4-trimethylpyrrole.  2:3:  4 •  Trimethylpyrryl-2- 
carbethoxy-2  :  4:-dimethylpyrrolenylmethene  hydro¬ 
chloride,  m.  p.  216°  (decomp. ;  base,  m.  p.  127° ; 
picrate,  m.  p.  203°;  mercuric  chloride  compound; 
complex  compounds  with  zinc,  m.  p.  250°,  cobalt,  m.  p. 
249°,  nickel,  m.  p.  288°,  and  copper,  m.  p.  211°),  is 
prepared  similarly  by  two  methods. 

2:3:  4-Trimethylpyrrole  fails  to  react  with  aceto¬ 
nitrile,  but  5-acetyl-2  :  3  :  i-trmiethylpyrrole,  m.  p. 
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137°,  is  obtained  by  the  Grignard  reaction  with  acetyl 
chloride,  or  by  the  action  of  sodium  acetate  and 
acetic  anhydride ;  reduction  with  sodium  ethoxide  and 
hydrazine  hydrate  converts  the  acetyl  compound  into 
2:3:  4-trimethyl-4-ethylpyrrole,  m.  p.  194°.  2:3:4- 
Trimethylpyrrole  condenses  with  chloroacetonitrile 
to  give  5-chloroacelyl-2  :  3  :  4 -trimethylpyrrole,  m.  p. 
177°  (decomp.),  and  with  ethyl  cyanoformate  to  give 
ethyl  imino-2  :  3  :  i-trimethyl-5-pyrrylacetate,  m.  p. 
156°  (decomp.),  readily  hydrolysed  to  ethyl  2:3:4- 
trimethyl-5-pyrrylglyoxylale,  m.  p.  112°.  The  last- 
named  ester,  reduced  with  sodium  ethoxide  and 
hydrazine  hydrate,  yields  2:3:  4-trimethyl-5-pyrryl- 
acetic  acid,  which  is  decarboxylated  at  50 — 00°  to 
2:3:4:  5-tetramethylpyrrole. 

Magnesyl  2:3: 4-trimethylpyrrole  reacts  with 
ethyl  chloroformate  to  form  ethyl  2:3:  4:-trimelhyl- 
pyrrole-5-carboxylale,  m.  p.  128°  [free  acid,  m.  p.  126° 
(decomp.)],  which  on  bromination  in  acetic  acid  gives 
ethyl  3  :  i-dimethyl-2-bromomethylpyrrole-o-carboxylate, 
m.  p.  128°  (decomp.).  The  bromo-eompound  is 
converted  by  hydrobromic  acid  into  bis-(5-earbethoxy- 
3  :  4-dimethylpyrryl)methane,  m.  p.  198°.  On  dis¬ 
tilling  the  free  acid  in  a  vacuum  with  copper-bronze, 
3  :  4-dimethylpyrrole,  m.  p.  33°,  b.  p.  65-5 — 66°/14 
mm.,  easily  volatile  in  ether  vapour  and  steam,  is 
obtained  [crystallographic  data  for  2  :  3  :  4-trimethyl¬ 
pyrrole  and  3  :  4-dimethylpyrrole  by  Steinmetz]. 

Bromination  of  2:3:  4-trimethylpyrrole  in  acetic 
acid  yields  a  separable  mixture  of  b-bromo-3 : 4- 
dimethylpyrryl- 2  :  3  :  4 -trimethylpyrrolenylmethene  and 
-3  :  4,-dimethyl-2-bromomethylpyrrolenylmeihene  hydro¬ 
bromides.  The  monobromo-6a.se,  m.  p.  156°,  gives  a 
complex  copper  compound,  decomposing  explosively 
at  203 — 204°.  Reduction  of  the  monobromo-hydro- 
bromide  with  hydriodic-acetic  acid  affords  3  : 4-di¬ 
methyl-,  2:3:  4-trimethyl-,  and  2:3:4:  5-tetra- 
methyl-pyrroles.  Bromination  of  bis-(5-carboxy-3  :  4- 
dimethylpyrryl)methane  gives  5-bromo-3  :  4- dimethyl - 
pyrryl-5-bromo-3  :  4,-dimethylpyrrolenylmethene  hydro- 
bromide  [base,  m.  p.  198°  (decomp.)].  C.  Hollins. 

Constitution  of  the  dye  from  2-methyl-sub¬ 
stituted  indolenium  salts  and  phenylhydrazine. 
E.  Rosenhauer  and  A.  Feilner  (Ber.,  1926,  59, 
[£],  2413—2416 ;  cf.  A.,  1924,  i,  768,  1002).— 2-Benz- 
eneazomethylene-1 :  3  :  3-trimethylindoline  yields  a 
picrate,  decomp.  203-5°,  hydrochloride,  decomp.  229°, 
and  hydrobromide,  decomp.  223°.  When  treated  with 
an  excess  of  methyl  iodide,  it  affords  a  compound, 
decomp.  253-5°,  to  which,  since  it  is  reduced  to  methyl- 
aniline  and  1:2:3:  3-tetramethylindolenium  iodide, 

the  constitution  C6H4<^gj>C-CH:N-NMePh  is 

assigned.  The  hydrazone  structure  is  suggested  for 
salts  of  the  “  azo  ”  colour  base.  H.  Wren. 


Condensation  of  indole  with  triketohydrindene 
hydrate.  M.  Tomita  and  T.  Fukagawa  (Z.  physiol. 
Chem.,  1926,  158,  62 — 65). — Indole  condenses  with 
triketohydrindene  hydrate  (ninhydrin)  in  aqueous 
solution  at  water-bath  temperature  to  give  a  yellow 
product,  2-<x-indolyl-2-hydroxy-l  :  3-dilcetohydrindene, 

®  V  ?(QH)  ?°_  ;  whilst  in  glacial  acetic  acid 


$ 


6H4-NH  CO 


-c6h4 


and  in  the  presence  of  a  little  hydrochloric  acid  a  deep 


red  substance,  C17Ha03N,  m.  p.  220°,  is  formed  (cf. 
Tomita,  J.  Oriental  Med.,  1924,  2, 189,  who  shows  that 
traces  of  indoxyl  in  urine  may  be  detected  by  the 
red  coloration  produced  on  addition  of  ninhydrin 
solution).  C.  Hollins. 

Complex  salts  of  quinoline,  mercuric  halides, 
and  alkyl  halides,  and  some  isomerides.  W.  M. 
Dehn  and  H.  Cope  (J.  Amer.  Chem.  Soc.,  1926,  48, 
2634 — 2642 ;  cf.  this  vol.,  304). — The  reaction  between 
alkyl  bromides  and  chlorides  and  quinoline  (Q),  with 
formation  of  compounds  of  the  type  Q,RX,  (I),  is 
less  energetic  than  that  between  quinoline  and  the 
corresponding  iodides  (cf.  Lund  and  Wise,  A.,  1919, 
i,  415),  and  the  chlorides  are  more  inert  than  the 
bromides.  Compounds  of  this  type,  obtained  either 
from  the  undiluted  reactants,  or  from  these  in  presence 
of  suitable  solvents,  between  quinoline  and  the 
following  alkyl  halides,  are  described  :  ethyl  chloride, 
m.  p.  122°;  ethyl  bromide,  m.  p.  80°  (cf.  Claus  and 
Tosse,  ibid.,  1883,  1008);  ethyl  iodide,  m.  p.  158° 
(cf.  Lund  and  Wise,  loc.  cit.) ;  isopropyl  iodide,  m.  p. 
136° ;  w-butyl  iodide,  m.  p.  174° ;  isobutyl  iodide,  m.  p. 
161°;  and  cetyl  iodide,  m.  p.  101°.  The  periodide, 
Q,C15HmI,I2,  m.  p.  70°,  and  perbromide,  Q,C16H33I,Br2, 
were  also  prepared.  Compounds  of  the  type 
Q,RX,HgX2  (II),  are  obtained  by  mixing,  in  molecular 
proportions,  solutions  of  compounds  of  type  (I)  with 
solutions  of  mercuric  halides  in  acetone,  acetonitrile, 
or  methyl  ethyl  ketone,  or  from  mercuric  halides  and 
compounds  of  type  2Q,RX,HgX2  in  the  same  solvents. 
Derivatives  of  type  (II),  containing  iodine  as  the 
halogen  in  all  cases,  and  the  following  alkyl  groups, 
are  described:  methyl,  m.  p.  165°;  n -propyl,  m.  p. 
155°;  iso propyl,  m.  p.  128°;  n -butyl,  m.  p.  122°; 
isobutyl,  m.  p.  151°;  isoamyl,  m.  p.  160°;  and  cetyl, 
m.  p.  87°.  Compounds  of  type  (HI),  2Q,RX,HgX2, 
dissociate  readily  into  quinoline  and  derivatives  of 
type  (II).  The  following  were  prepared  :  diquinoline- 
mercuric  iodide-methyl  iodide,  m.  p.  170° ;  diquinoline- 
mercuric  iodide-n-propyl  iodide,  m.  p.  108°,  and 
diquinoline-mercuric  iodide-n-butyl  iodide,  m.  p.  86°. 
Derivatives  of  type  (IV),  HgX2,2(Q,RX),  are  very 
insoluble  in  acetone  and  methyl  ethyl  ketone,  and  very 
soluble  in  acetonitrile.  Derivatives  of  this  type, 
containing  always  iodine  as  the  halogen,  and  the 
following  alkyl  groups,  are  described :  methyl,  m.  p. 
210°;  n -propyl,  m.  p.  157°;  isopropyl,  m.  p.  160°; 
n -butyl,  m.  p.  158° ;  isobutyl,  m.  p.  168° ;  iso amyl,  m.  p. 
156°;  and  cetyl,  m.  p.  84°.  By  the  action  of  alkyl 
halides  on  quinoline  mercuric  halides,  derivatives  of 
type  (V),  Q,HgX2,RX,  isomeric  with  type  (II),  can 
be  obtained.  The  existence  of  these  isomerides 
indicates  that  direct  structural  relationships  are 
involved  in  the  formation  of  these  complexes,  although 
definite  formulas  cannot  at  present  be  assigned  to 
them.  Of  type  (V),  quinoline-mercuric  iodide-iso¬ 
propyl  iodide,  m.  p.  152°  after  softening  at  100°,  and 
-soc.-butyl  iodide,  m.  p.  130°  after  softening  at  90°, 
were  obtained.  Diquinoline  mercuric  iodide  and 
alkyl  iodides  yield  derivatives  of  type  (VI), 
Q2,HgX2,RX,  of  which  the  ethyl  iodide  derivative, 
m.  p.  140°  after  softening  at  115°,  and  the  n -propyl 
iodide  derivative,  m.  p.  125°  after  softening  at  105°, 
are  described.  Type  (VII),  Q2,HgX2,2RX,  is  repre- 
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sented  by  diquinoline-mercuric  iodide-di(methyl  iodide), 
m.  p.  190°  (decomp.)  after  softening  at  155°,  obtained 
by  combination  of  diquinoline  mercuric  iodide  with 
methyl  iodide  in  direct  sunlight.  _  Type  (VIII), 
Q,„HgX2,3RX,  is  represented  by  diquinoline-mercuric 
iodide-tri(propyl  iodide ),  m.  p.  125°  after  softening 
at  115°,  obtained  similarly,  and  typo  (IX), 
Q4,2HgX2,3RX,  by  tetraquinoline-di{mercuric  iodide)- 
tri(isoamyl  iodide),  m.  p.  124°  after  softening  at  100°. 
Derivatives  of  typo  (X),  Q3,3HgX2,2R.X,  were  pre¬ 
pared  containing  the  following  alkyl  groups,  the 
halogen  being  iodine  in  all  cases  :  methyl,  m.  p.  160 — 
168° ;  n -propyl,  m.  p.  118 — 125° ;  n -butyl,  m.  p.  158° ; 
and  iso  amyl,  m.  p.  140 — 160°.  In  addition  to  the 
above  iodides,  the  following  series  of  ethyl  derivatives 
were  prepared :  type  (II),  Q,EtX,HgX2 :  ethyl 
iodide,  mercuric  iodide,  m.  p.  131°;  ethyl  iodide, 
mercuric  chloride,  m.  p.  133° ;  ethyl  iodide,  mercuric 
bromide,  m.  p.  143 — 146°;  ethyl  bromide,  mercuric 
bromide,  m.  p.  169° ;  ethyl  bromide,  mercuric  chloride, 
m;  p.  193°,  and  ethyl  bromide,  mercuric  iodide,  m.  p. 
121° ;  type  (V),  Q,HgX2,EtX  :  mercuric  iodide,  ethyl 
iodide,  m.  p.  131°  (conversion  into  the  above  isomeride), 
and  mercuric  bromide,  ethyl  iodide,  m.  p.  125° ;  and 
type  (XI),  Q2,2EtX,HgX2,  isomeric  with  type  (VII) : 
ethyl  chloride,  mercuric  chloride,  m.  p.  232 — 235°; 
ethyl  chloride,  mercuric  bromide,  m.  p.  221 — 223° ; 
ethyl  chloride,  mercuric  iodide,  m.  p.  173 — 175°;  ethyl 
bromide,  mercuric  chloride,  m.  p.  177 — 180° ;  ethyl 
bromide,  mercuric  bromide,  m.  p.  189 — 190° ;  ethyl 
bromide,  mercuric  iodide,  m.  p.  173° ;  ethyl  iodide, 
mercuric  chloride,  m.  p.  155° ;  ethyl  iodide,  mercuric 
bromide,  m.  p.  174° ;  and  ethyl  iodide,  mercuric  iodide, 
m.  p.  188°.  F.  G.  Wills  oh. 

Influence  of  the  8-methoxyl  group  in  8-meth- 
oxy-3-arylsulphonyl-2-methylquinoline  deriv¬ 
atives  on  their  addition  and  condensation 
reactions.  Behaviour  of  the  initial  and  condens¬ 
ation  products  towards  nascent  hydrogen.  J. 
Troger  (J.  pr.  Chem.,  1926,  [ii],  114,  199 — 241). — 

l.  [With  C.  Pape.]  Introduction  of  an  8-methoxyl 

group  into  a  3-arylsulphonyl-2-methylquinoline  greatly 
decreases  its  reactivity.  The  product  cannot  be  made 
to  form  a  methiodide  or  a  phthalophenone.  The 
following  derivatives  of  8-methoxy-2-methylquinoline 
wrere  prepared  from  the  appropriate  arylsulphonyl- 
acetone  and  2-amino-3-mcthoxybenzaldchyde  (cf. 
this  vol.,  523,  524) :  Z-benzenesulphonyl-,  m.  p.  180° ; 
S-p-toluenesulphonyl-,  m.  p.  178°;  3-p  -phenetole- 

sulphomjl-,  m.  p.  157°,  and  3-^-naphthalenasulphonyl-, 

m.  p.  190°.  p-Naphthalenesulphonylacetone  has 
m.p.  120°  (Troger  and  Bolm,  A.,  1897,  i,  536, give  130°). 
The  hydrochlorides  and  nitrates  of  these  bases  lose  part 
of  their  acid  on  heating  at  105°,  and  the  latter  undergo 
deep-seated  decomposition  at  130°.  The  hydrogen 
sulphates,  when  dry,  arc  stable  at  this  temperature, 
but  are  readily  hydrolysed  by  water.  Condensation 
products  of  the  above  bases  with  benzaldehyde  and 
piperonal  are  obtained  only  when  they  are  heated 
together  at  160 — 170°  in  a  vacuum  for  3 — 4  hrs.  In 
this  way,  the  following  derivatives  of  8-methoxy-2- 
styrylquinoline  and  of  S-methoxy-2-rap-methylene- 
dioxystyrylquinoline  (m.  p.  in  that  order)  are  pre¬ 
pared  :  2-benzenesulphonyl-,  m.  p.  212°,  247° ; 


3-p -toluenesulphonyl- ,  m.  p.  236°,  210° ;  3-p -phenetole- 
sulphonyl-,  m.  p.  171°,  198° ;  %-Q-naphthalenesulphonyL , 
m.  p.  158°,  235°.  With  acids,  they  form  salts,  those 
of  the  benzaldehyde  derivatives  being  readily  hydro¬ 
lysed  by  water.  On  reduction  with  tin  and  hydro¬ 
chloric  acid,  the  8-methoxy-3-arylsulphonyl-2-methyl- 
quinolines  give  a  practically  quantitative  yield  of  the 
corresponding  arylthiophenols,  together  with  8-meth- 
oxy-2-methyl-l  :  2  :  3  :  4-tetrahydroquinoline  ( benzoyl 
derivative,  m.  p.  139 — 140°).  None  of  the  corre¬ 
sponding  5:6:7:  8-tetrahydro-derivative  is  formed. 
The  aldehyde  condensation  products  also  give  high 
yields  of  arylthiophenols  with  tin  and  hydrochloric 
acid,  but  in  these  cases  the  basic  product  of  reduction 
cannot  be  isolated.  In  one  instance  a  small  amount 
of  a  hydrochloride,  m.  p.  185 — 186°,  was  obtained  from 
an  8-methoxy-3-arylsulphonyI-2-styrylquinoline.  The 
same  difficulty  is  encountered  when  8-methoxy-2- 
styrylquinoline  is  reduced  by  this  method;  sodium 
and  alcohol  give  a  gummy  product,  whilst  hydrogen 
in  presence  of  palladised  charcoal  affords  only 
8  -  methoxy-  2  -  (3-pheny  lethy  lquinoline . 

II.  [With  J.  Kestenbaoh.]  An  improved  method 
for  preparing  2-amino-3-methoxybenzaldehyde  is 
given.  The  following  derivatives  of  8-methoxy-2- 
methylquinoline  are  described,  the  two  first  being 
dimorphous  :  3-p-bromobenzenesulphonyl-,  m.  p.  230°; 
3 -p-cldorobenzenesvlphonyl- ,  m.  p.  217°;  3-o -anisole- 
sulphonyl -,  m.  p.  196° ;  2-o-phenelolesulphonyl- ,  m.  p. 
184°.  Their  hydrochlorides,  nitrates,  and  hydrogen 
sulphates  when  heated  behave  like  those  mentioned 
above.  In  order  to  show  that  the  inability  of  these 
compounds  to  form  methiodides  is  not  due  to  the 
arylsulphonyl  group,  3-o-anisolesulphonyl-2-methyl- 
quinoline  methiodide,  m.  p.  150°,  has  been  prepared. 
These  bases  condense  with  benzaldehyde  and  piperonal 
in  a  vacuum ;  with  paracetaldehyde  in  presence  of  zino 
chloride  at  200 — 250°  at  atmospheric  pressure,  a  small 
yield  of  the  ethylidene  derivative  is  formed.  In  this 
way,  the  following  derivatives  of  8-methoxy-2-Aa- 
propenylquinoline,  8-methoxy-2-styrylquinoline  and 
8-methoxy-2-mp-methylenedioxystyrylquinoline(m.p. 
being  given  in  this  order)  are  prepared  :  2-p-bromo- 
benzenesulphonyl-,  m.  p.  137°,  217°,  219° ;  3-p -chloro- 
benzenesulphonyl-,  m.  p.  144°,  210°,  228° ;  3-o -anisole- 
sylphonul-,  m.  p.  — ,  215°,  224°;  3-o -phenetole- 

sulphonyl-,  m.  p.  — ,  252°,  217°.  The  8-methoxy- 
3-arylsulphonyl-2-methylquinoline  derivatives,  and 
their  aldehyde  condensation  products,  behave  on 
reduction  exactly  analogously  to  those  described  in 
part  I.  In  the  case  of  the  latter  compounds  attempts 
to  isolate  the  basic  product  of  reduction  were  again 
unsuccessful.  B-M  ethoxy -2-mp-methylenedioxy sty  ryl- 
quinoline,  m.  p.  205°  ( chloroplatinate ),  is  reduced  by 
hydrogen  and  palladised  charcoal  to  8 -methoxy- 
2-$-mp-methylenedioxyphenylethylquinoline,  m.  p.  109° 
( chloroplatinate ).  H.  E.  F.  Notton. 

Anthraquinoneacridine  dye.  Soo.  Chem.  Ind. 
in  Basle. — See  B.,  1926,  943. 

Manufacture  of  compounds  from  4-dimethyl- 
amino -1 -phenyl -2  :  3 -dimethyl -5 -pyrazolone 
etc.  I.  G.  Farbenind.,  Chem.  Fabr.  vorm.  Scher- 
ing,  and  also  W.  Schulemann  and  K.  Meisenburg. 
—See  B.,  1926,  931. 
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Relative  tenacity  of  cyclic  bases.  XII. 
Action  of  organic  amines  on  quaternary  am¬ 
monium  halides.  J.  von  Braun,  M.  Kuhn,  and 
0.  Goll  (Ber.,  1926,  59,  [B],  2330—2340;  cf.  A., 
1925,  i,  1455). — Investigation  of  the  action  of  am¬ 
monia  on  quaternary  ammonium  halides  is  hampered 
by  the  incompleteness  of  the  change  and  necessity 
of  using  sealed  tubes.  These  difficulties  are  largely 
avoided  if  primary  or  secondary  amines  are  employed, 
particularly  if  care  is  taken  to  choose  the  components 
of  the  reaction  so  that  a  homogeneous  mixture  is 
obtained;  this  is  frequently  accomplished  by  the 
addition  of  water  or  of  the  alcohol  corresponding 
with  the  amine.  Trimethylbenzylammonium  bromide 
and  benzylamine  afford  trimethylamine  and  dibenzyl- 
amine,  the  preferential  elimination  of  the  benzyl 
group  being  in  harmony  with  the  position  of  the 
benzyl  and  methyl  groups  in  the  tenacity  series  as 
established  by  other  methods;  traces  of  dimethyl- 
benzylamine  and  methylbenzylamine  are  present  in 
the  benzylamine  fraction.  With  monocyclic  com¬ 
pounds,  R>NMe2Cl,  the  methyl  groups  are  so  feebly 
attached  that  they  are  removed  by  amines  without 
rupture  even  of  the  unstable  piperazine  ring.  Thus 
tetramethylpiperazinium  dichloride, 

ClMc2N<^2‘Qg2>NMe2Cl,  m.  p.  above  300°,  when 

heated  with  slightly  aqueous  pyridine  at  150°.  affords 
dimethylpiperazine  and  1-methylpiperidine.  Di- 
methyltetrahydroisoquinolinium  iodide  is  converted 
by  benzylamine  or  diethylamine  into  methyltetra- 
hydroisoquinoline.  Dimethylpiperidinium  iodide  and 
p-phenylethylamine  yield  1-methylpiperidine.  More 
valuable  results  are  obtained  with  spiran  derivatives, 
R>N(Hal)<R'.  Bispiperidinium  bromide  is 
smoothly  and  almost  quantitatively  transformed  by 
piperidine  into  ox-dipiperidinopentane  (picrate,  m.  p. 
185°;  dimetliiodide,  m.  p.  262°)  and  by  benzylamine 
into  1-^-benzylamino-n-amylpiperidine, 
CBH10N-[CH2]6-NH-CH2Ph,  b.  p.  198— 200°/12  mm., 
d"  0-969  (non-crystalline  sails  and  nitroso-compound). 
Similarly,  di-o-xylylenium  bromide, 

CGH4<Qg2>NBr<Qg2>cGH4,  and  piperidine 

yield  -o-xylylene-H'  -pantamethylene-o-xylylenedi- 

amine ,  C0H4<Cq^2^>N-CH2-CgH4-CH2-NC5H10,  b.  p. 

218°/15  mm.  {picrate,  m.  p.  135° ;  dimetliiodide,  m.  p. 
215°),  with  smaller  amounts  of  dihydroisoindole  and 
(?)  o-xylylenedipiperidine.  Piperidiniumtetrahydro- 
isoquinolinium  bromide  and  piperidine  give  o-P -piper- 
idinoethylpiperidinomethylbenzene,  b.  p.  229 — 224°/ 
15  mm.  (non-crystalline  hydrochloride',  picrate,  m.  p. 
112 — 113°;  dimetliiodide,  m.  p.  230°,  and  corre¬ 
sponding  chloroplatinate,  decomp.  229 — 233°,  accord¬ 
ing  to  rate  of  heating),  the  constitution  of  which  is 
established  by  degradation  of  the  corresponding 
diquaternary  hydroxide  to  1-o-vinylbenzylpiperidine. 
Piperaziniumbistetrahydrofsoquinolinium  bromide 
and  piperidine  afford  2-fi-piperidinoelhyltetrahydroiso- 
quinoline,  b.  p.  about  210°/15  mm.  (picrate,  m.  p. 
173°;  dimetliiodide,  m.  p.  214°),  with  small  amounts 
of  aP-di-2-tetrahydroisoquinolylethane  (cf.  this  vol., 
740)  and  ap-dipiperidinoethane.  Piperaziniumdi- 
piperidinium  dibromide  and  piperidine  give  aS- 


dipiperidinoethane.  Piperidiniumtetrahydroisoquin- 
olinium  bromide  is  converted  by  ethylamine  into 
o-^-diethylaminoethylpiperidinomethylbenzene,  b.  p. 
below  200°/15  mm.,  the  constitution  of  which  is 
established  by  the  simultaneous  formation  of  1-o- 
vinylbenzylpiperidine.  H.  Wren. 

Acetophenonyl  (phenacyl)  derivatives  of  barb¬ 
ituric  acid.  D.  T.  Keach  and  A.  J.  Hill  (J. 
Amer.  Chem.  Soe.,  1926,  48,  2743— 2745).— The 
following  5-alkyl-5-phenacylbarbituric  acids  were 
prepared  by  treating  the  appropriate  alkylbarbituric 
acid  with  bromoacetophenone  in  boiling  75%  alcohol : 
5 -ethyl-,  m.  p.  248 — 249°;  5-n -propyl-,  m.  p.  299 — 
300°;  5  -allyl-,  m.  p.  270 — 271° ;  5-iso  butyl-, ^  m.  p. 
286 — 287°;  and  5-n-butyl-5-phenacylbarbituric  acid, 
m.  p.  294 — 296°.  None  except  the  first-named 
possesses  hypnotic  properties,  and  all  arc  fairly  toxic. 

F.  G.  Willson. 

Manufacture  of  [azo]  dyes  [from  barbituric 
acid],  Soc.  Cheii.  Ind.  in  Basle. — See  B,,  1926, 
910. 

Amino-acid  anhydrides  and  their  behaviour 
towards  tannins  and  dyes,  M.  Bergmann,  A. 
Miekeley,  and  E.  Kann  (Biochem.  Z.,  1926,  177, 
1- — 9). — Polymeric  edZomethyhnethylenediketopiper- 
azine  is  obtained  by  heating  the  monomeric  form  (cf. 
A.,  1925,  i,  235,  1134;  this  vol.,  740,  743)  or  alanyl- 
serine  anhydride  in  a  2|%  aqueous  solution  of 
arginine  at  70 — 80°.  A  colloidal  monomethylene 
derivative  is  obtained  by  heating  methylmethylene- 
diketopiperazine  with  aqueous  formaldehyde  in 
a  sealed  tube.  Monomeric  and  polymeric  diketo- 
piperazines,  particularly  the  polymeric  iso  and 
alio  forms,  adsorb  dyes  and  tannins  from  aqueous 
solutions.  J.  Pryde. 

Racemisation.  IV.  Action  of  alkali  on  di- 
ketopiperazines  and  peptides.  P.  A.  Levene 
and  M.-H.  Pfaltz  (J.  Biol.  Chem.,  1926,  70,  219— 
227 ;  cf.  A.,  1925,  i,  1474). — On  keeping  in  1  equiv¬ 
alent  of  0-liV-sodium  hydroxide  for  48  hrs.,  diketo- 
piperazines  are  racemised  to  the  extent  of  70 — 80%, 
whilst  peptides  are  scarcely  affected;  with  10  equiv¬ 
alents  of  A-sodium  hydroxide,  neither  diketopiper- 
azines  nor  peptides  are  appreciably  racemised;  this 
is  probably  due  to  the  rapid  conversion  of  anhydride 
into  peptide  by  the  stronger  alkali.  In  experiments 
of  longer  duration,  the  degree  of  racemisation  of 
peptides  increases  with  rise  in  concentration  of  alkali, 
increase  of  temperature,  and  increase  in  the  number 
of  amino-acids  in  the  peptide;  the  optical  activity 
of  alanine  was  entirely  unchanged  after  keeping 
for  35  days  in  0-1 — 1 -ON- sodium  hydroxide.  1  -Bromo- 
propionyl-l-alanylglycine,  m.p.  151 — 154°,[a];J  +26-2°, 
gave  l-alanyl-l-alanylglycine,  m.  p.  241—242°  (de¬ 
comp.),  [a]jj  +46-1°;  chloroacetyl-l-alanyl-l-alanyl- 
glycine,  m.  p.  180°,  [a]j?  +95°,  yielded  glycyl-l-alanyl- 
l-alanylglycine,  m.  p.  263 — 265°  (decomp.),  [a]2,? 
-fl04-S°.  C.  R.  Harington. 

Structure  of  proteins.  E.  Abderhalden  and 
E.  Schwab  (Z.  physiol.  Chem.,  1926,  158,  66—76). 
— The  existence  of  other  than  polypeptide  linkings 
in  proteins  is  discussed,  and  several  anhydropoly- 
peptides  (2  :  5-diketopiperazine  derivatives)  are  in- 
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vestigated.  The  ester  hydrochloride  of  leucylglycyl- 
leucine,  when  treated  with  methyl-alcoholic  ammonia, 
deposits  after  12  hrs.  leucylglycine  anhydride,  m.  p. 
239 — 240°,  and  after  24  hrs.  a  substance,  m.  p.  246°. 
When  no  further  crystals  separate,  the  solution  is 
evaporated  to  small  volume  and  then,  yields  leucyl- 
glycyl-leucine  anhydride  [1  - a-amino\s,ohexoyl-2  :  5  -di- 
keto-3-isobutylpiperazine, 


C  HBm3  •CO-N-CO-CHBuP-NH 


HH - COCH, 


2  (I)],  m.  p.  231°.  From 


the  aqueous  mother-liquor,  alcohol  precipitates  a 
substance,  C14H2503N3  [probably 
CHBu^CO-NH-CH,-CO  m  p  252°_  By  heat. 


HH-CO-CHBue- 


-NH 


ing  alanine  anhydride  with  leucylglycine  in  aniline 
at  200°  there  is  obtained  l-leucylglycyl-2  :  5  -diketo- 
3  :  6 -dimethylpiperazine  (III).  Compounds  (I)  and 
(III)  give  positive  ninhydrin  and  anhydride  reactions, 
but  no  biuret  reaction;  (II)  shows  the  converse 
behaviour.  Their  behaviour  towards  enzymes  is 
under  investigation.  C.  Hollins. 


Ionisation  of  pyrimidines  in  relation  to  struc¬ 
ture  of  pyrimidine  nucleosides.  P.  A.  Levene, 
L.  W.  Bass,  and  H.  S.  Simms  (J.  Biol.  Chem.,  1926, 
70,  229 — 241). — Uracil  and  its  1-,  3-,  4-,  and  5-methyl 
derivatives  have  only  one  dissociation  constant  of 
approximately  the  same  value  (pk  9-45 — 9-94) ; 
1  : 3-dimethyluracil  has  no  constant,  whilst  for 
4  :  5-dihydrouracil  pk  is  11-5 ;  it  is  apparent  therefore 
that  only  one  enol  group  can  be  formed  at  the  same 
time  in  uracil,  the  second  hydroxyl  dissociation 
constant  previously  reported  (A.,  1925,  i,  1478)  being 
in  error.  For  the  3-hydroxyl  group  of  cytosine,  pk 
is  12-16,  and  since  cytidine  shows  only  one  dissoci¬ 
ation  constant  in  the  alkaline  range,  pk  12-3,  the 
sugar  group  must  be  attached  in  the  3-position ;  the 
conversion  of  cytidine  into  uridine  therefore  proves 
that  in  the  latter  also  the  sugar  linking  is  in  the 

3- position.  For  the  amino-group  of  cytosine,  pk  is 

4- 60  and  for  that  of  isocytosine  4-01 ;  the  hydroxyl 
group  of  isocytosine  shows  the  abnormal  value  pk  9-42. 

C.  R.  Harington. 


p-Iminazolyl-(4  or  5) -pyruvic  acid.  G.  Barger 
and  C.  P.  Stewart  (J.  Pharm.  Exp.  Ther.,  1926,  29, 
223 — 226). — When  2 -phenyl-4-  [1  -acetylglyoxaline- 
4(or  5)-methylidine]oxazolone  (cf.  Pyman,  A.,  1916, 
i,  336)  is  boiled  with  40%  sodium  hydroxide,  [3-imin- 
azolyl-4(or  6)-pyruvic  acid  is  obtained,  and  may  be 
isolated  as  the  hydrochloride  CgHjOjN^HCl,  which 
froths  at  108°  and  becomes  liquid  at  241°  after  previous 
darkening.  W.  O.  Kermack. 

Synthesis  of  2-2-pyridylpyrrole,  and  the  struc¬ 
ture  of  the  isomeric  2-pyridylpyrroles  and  of 
the  corresponding  a-nicotyrins.  J.  P.  Webaut 
(Rec.  trav.  chim.,  1926,  45,  657—670 ;  cf.  A,,  1923, 
i,  954,  1232). — The  pyrogenic  rearrangement  of 
W-2-pyndylpyrrole  gives  rise  to  two  products,  m.  p. 
90°  and  132°,  respectively.  The  former  is  now  shown 
to  be  2-2-pyridylpyrrole  (I),  which  has  been  syn¬ 
thesised,  and  therefore  the  isomeride  of  higher  m.  p. 
must  be  3-2-pyridylpyrrole  (II).  Ethyl  a-picolino- 
acetate,  C6H4N-CO-CH2-CO?Et  ,  is  converted  by  chloro- 
acetaldehyde  and  ammonia  into  ethyl  2-2-pyridyl- 


pyrrole-3-carboxylate  (III)  (m.  p.  40 — 50°,  indef.), 
which  forms  a  crystalline  picrate,  m.  p.  204 — 205°, 
and  is  converted  by  alcoholic  sodium  hydroxide 
into  2-2-pyridylpyrrole-3-carboxylic  acid,  m.  p.  246 — ■ 
248°.  By  the  distillation  of  the  calcium  salt  of  this 
acid  (I)  is  produced.  During  the  isolation  of  (III) 
as  the  picrate  there  separated  a  small  quantity  of 
the  picrate  (m.  p.  87 — 89°)  of  ethyl  2-2-pyridylfuran- 
3-carboxylate  (IV).  The  ester  itself  was  not  obtained 
pure,  but  a  gold  salt,  m.  p.  144 — 145°,  was  prepared. 

W.  J.  Powell. 

Pyrogenic  rearrangement  of  A7-methyl-2-  (2- 
pyri dyl ) pyrr ole .  J.  P.  Wibaijt  and  (Frl.)  E. 
Dingemanse  (Rec.  trav.  chim.,  1926,  45,  671 — 
673;  cf.  preceding  abstract). — At  700°,  iV-methyl- 
2-2-pyridylpyrrole  is  converted  into  a  C'-methyl 
derivative,  which  is  probably  2-2-pyridyl-5-methyl- 
pyrrole,  as  a  similar  tendency  of  an  A-methyl  group 
to  wander  to  the  a-position  has  been  observed  in 
many  methylpyrrole  derivatives.  A  small  amount 
of  2 : 2'-dipyridyl  is  also  formed.  2-2-Pyridyl-5- 
methylpyrrole  forms  a  picrate,  m.  p.  196 — 197° 
(corr.,  decomp.).  W.  J.  Powell. 

Constitution  of  pinacyanols.  E.  Rosenhatjer 
[with  A.  Schmidt  and  H.  Unger]  (Ber.,  1926,  59, 
hB],  2356 — 2360). — Pinacyanol  iodide,  decomp.  276 — 
278°,  and  the  corresponding  chloride  are  obtained 
by  treating  an  alcoholic  suspension  of  l-methyl-2- 
methylene-1  : 2-dihydroquinoline  with  iodoform  or 
chloroform,  respectively.  If  the  alkyl  halide  is 
replaced  by  benzenyl  chloride,  10-phenyl-l  :  1  '-di¬ 
methyl-2  :  2' -carbocyanine  chloride,  decomp.  249°,  is 
obtained;  the  corresponding  bromide,  decomp.  249°, 
and  picrate,  decomp.  285°,  are  described.  The 
formation  of  these  compounds  affords  synthetic 
evidence  in  favour  of  the  constitution  proposed  by 
Mills  and  Hamer  (J.C.S.,  1920,  117,  1550)  for  pina¬ 
cyanol.  H.  Wren. 

Influence  of  radicals  in  synthesis  of  1:2:4- 
triazoles.  G.  Gastaldi  and  E.  Prinoivalle 
(Gazzetta,  1926,  56,  557 — 566;  cf.  Rupe  and  others, 
A.,  1900,  i,  258;  1903,  i,  535). — The  following  tri¬ 
azoles  are  formed  very  readily.  Acetylformhydroxamic 
acid  a-naphthyldiazone,  m.  p.  185 — 186°  (decomp.), 
obtained  from  the  sodium  hydrogen  sulphite  com¬ 
pound  of  the  acid,  gives  an  acetyl  derivative, 
C10H17-NH-N:CMe-C(OH):NAc:O  or 
C10H17-NH-N:CMc-CO-NH-OAc,  m.  p.  118°,  which  on 
heating  gives  5-hydroxy -l-tx-naphthyl-3-methyl-l  :  2  :  4- 
triazole,  m.  p.  225°,  yellow.  Benzoylformhydroxamic 
acid  a-naphthylhydrazone,  m.  p.  164 — 165°  (decomp.), 
from  the  sodium  salt  of  the  acid,  when  treated  with 
acetic  anhydride  gives  the  analogous  3 -phenyltriazole, 
m.  p.  270°,  yellow;  the  corresponding  5-hydroxy— 
1  :  3-diphenyl-l  :  2  :  4-triazole  is  obtained  from  the 
phenylhydrazone.  -p-Bromobenzoylformhydroxamic 
acid,  m.  p.  141°  (decomp.),  from  ^-bromophenyl- 
glyoxal  (obtained  by  hydrolysis  of  the  sodium 
hydrogen  sulphite  compound  of  p-bromoisonitroso- 
acetophenone),  gives  'p-bromobenzamide  when  heated. 
It  forms  a  diacetyl  derivative,  m.  p.  121°,  and  two 
yellow phenylhy dr azones,  a,  m.  p.  185 — 186°  (decomp.), 
,8,  m.  p.  170°  (decomp.).  One  of  these  when  treated 
with  acetic  anhydride  gives  5-hydroxy-l-phenyl-3-p- 
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brcnnophenyl-l  :  2  : 4:- triazole,  yellow,  m.  p.  289°. 
Similarly,  p-methylbenzoylformhydroxamic  acid  phenyl- 
hydrazone,  yellow,  m.  p.  164°  (decomp.),  gives  the 
3-p -tolyl  analogue,  m.  p.  264° ;  at  the  same  time, 
the  acetyl  derivative,  m.  p.  134°,  is  also  formed,  in 
contrast  with  the  other  triazoles  described,  which 
may  be  recrystallised  unchanged  from  acetic  an¬ 
hydride.  E.  W.  Wignall. 

Spontaneous  oxidation  of  1-  and  7-methyluric 
acid  and  of  1  :  3-dixnethyluric  acid  in  alkaline 
solution.  L.  PlAtrx  (Bull.  Soc.  chim.,  1926,  [iv], 
39,  1471—1481;  cf.  A.,  1925,  i,  165,  592).— Spon¬ 
taneous  oxidation  of. 7-methyluric  acid  in  solutions 
made  alkaline  with  potassium  hydroxide  yields 
potassium  methyl  oxonate,  even  in  the  presence  of 
manganous  lactate,  the  catalyst  serving  only  to 
accelerate  the  oxidation,  which  is  much  slower  than 
in  the  case  of  uric  acid.  1  :  3-Dimethyluric  acid 
does  not  oxidise  spontaneously  in  the  presence  of 
ammonia.  R.  Brightman. 

Production  of  tetrazoles.  K.  F.  Schmidt. — 
See  B.,  1926,  932. 

Porphyrin  syntheses.  VI.  Synthesis  of  octa- 
methylporphin,  the  methyl  analogue  of  setio- 
porphyrin.  H.  Fischer  and  B.  Walach  (Annalen, 
1926,  450,  164 — 181). — An  identical  octamethyl- 
porphin  is  synthesised  by  three  different  methods, 
thus  making  it  highly  probable  that  the  isomerism 
of  the  porphyrins  from  unsymmetrical  pyrroles  is 
not  due  to  differences  in  structure  in  the  porphin 
nucleus.  The  products  of  reduction  by  hydriodic 
acid  are  the  expected  3  : 4-dimethyl-,  2:3:  4-tri¬ 
methyl-,  and  2:3:4:  5-tetramethylpyrroles ;  a 
2-ethylated  pyrrole  was  not  detected.  Oxidation 
gives  dimethylmaleinimide,  m.  p.  118°.  The  analysis  of 
octamethylporphin,  C28H28N4  or  C28H30N4,  establishes 
the  034  formula  for  the  blood-pigment.  Its  sublimation 
undecomposed  and  its  insolubility  except  in  nitrobenz¬ 
ene  are  further  support  for  the  “  indigoid  ”  structure. 

Octamethylporphin  [crystallographic  data  by  Stein- 
metz]  {dihydrobromide ;  tetrabromide  dihydrobromide, 
C28H28N4Br6;  complex  copper  and  iron  compounds) 
is  prepared  (1)  by  heating  bis-(5-carboxy-3 : 4-di- 
methylpyrryl)methane  in  acetic,  formic,  or  propionic 
acid  (slowly  in  formic  acid  at  37°)  in  a  current  of  air ; 
(2)  by  dissolving  (5-bromo-3  : 4-dimethylpyrryl)- 
(3:4-  dimethyl  -  2  -  bromomethylpyrrolenyl)methene 
hydrobromide  in  concentrated  sulphuric  acid,  or  by 
heating  it  alone  or  with  acetic  acid  at  200°,  or  from 
the  corresponding  monobromomethane  hydrobromide 
alone  at  350°  or  with  formic,  acetic,  or  phosphoric 
acid  at  200° ;  (3)  by  heating  3  : 4-dimethylpyrrole 
with  formic  acid  and  glyoxal  tetramethylacetal 
(s-tetramethoxyethane)  at  160°.  When  the  mono- 
bromomethene  hydrobromide  is  heated  with  acetic 
acid  in  an  iron  vessel,  the  corresponding  bromoheemin 
is  formed. 

Combustion  of  octamethylporphin  is  very  difficult, 
but  is  successful  when  a  new  platinum  boat  is  used. 

C.  Hollins. 

Porphyrin  syntheses.  VII.  TEtioporphyrin 
from  cryptopyrrole  and  hsemopyrrole.  Syn¬ 
thesis  of  hsemopyrrole.  H.  Fischer  and  J. 
Klarer  (Annalen,  1926,  450,  181 — 201). — Crypto¬ 


pyrrole  when  brominated  in  acetic  acid  gives  a 
mixture  of  two  brominated  methene  hydrobromides 
separable  by  means  of  chloroform.  Methene  I 
hydrobromide,  decomp.  245°,  differs  from  methene  II 
hydrobromide,  m.  p.  161°,  in  that  it  yields  an  setio- 
porphyrin  by  treatment  with  sulphuric  acid;  both 
give  the  porphyrin  when  heated  alone,  or  in  acetic 
or  formic  acid,  and,  when  heated  with  aniline,  an 
anilide ,  m.  p.  240°,  which  is  converted  into  the 
porphyrin  by  hydrobromic-acetic  acid  at  120°. 
Bromination  of  the  setioporphyrin  gives  a  hexabromo- 
compound.  [Crystallographic  data  for  the  porphyrin 
and  its  hexabromide  by  Steinmetz.]  Both  the 
methenes  and  setioporphyrin  are  oxidised  by  lead 
peroxide  to  methylethylmaleinimide,  m.  p.  65°.  By 
reduction  with  hydriodic  acid,  the  two  methenes 
give  cryptopyrrole,  much  phyllopyrrole,  and  little 
3-methyl-4-ethylpyrrole,  whilst  from  setioporphyrin 
are  obtained  hsemopyrrole  and  phyllopyrrole. 

Brominated  hcemopyrrole  methene  hydrobromide,  de¬ 
comp.  225°,  is  converted  by  boiling  formic  acid  into 
an  cetioporphyrin  {copper  and  iron  compounds,  and 
hexabromide  described).  Reduction  of  the  haemo- 
pyrrole  methene  gives  much  hsemopyrrole,  little 
phyllopyrrole,  and  3-methyl-4-ethylpyrrole.  The 
porphyrin  on  reduction  yields  hsemo-  and  phyllo- 
pyrroles. 

For  the  synthesis  of  hsemopyrrole,  dipropionyl- 
methane  is  converted  into  its  nitroso-compound  and 
reduced  with  zinc  dust  in  the  presence  of  ethyl  aceto- 
acetate.  The  ethyl  5-propionyl-2-methyl-4-ethylpyr- 
role-3-carboxylate,  m.  p.  153°,  so  obtained  is  hydro¬ 
lysed  by  sulphuric  acid  to  2-methylA-ethylpyrrole, 
b.  p.  86°/20  mm.,  which  by  treatment  with  formic 
acid  and  perchloric  acid  gives  a  methene  perchlorate, 
C15H2104N2C1.  The  magnesium  derivative  of 

2- methyl-4-ethylpyrrole  reacts  with  ethyl  chloro- 

formate  to  form  ethyl  2-methyl-4,-ethylpyrrole-5-carb- 
oxylate,  m.  p.  86°,  which  is  condensed  with  hydrogen, 
cyanide  to  give  an  aldimine  chloride  and  thence  by 
hydrolysis  ethyl  Z-aldehydo-2-methylA-ethylpyrrole-5- 
carboxylate.  m.  p.  118°.  Reduction  of  the  formyl 
group  with  hydrazine  hydrate  and  sodium  ethoxide 
yields  hsemopyrrole,  b.  p.  I13°/16  mm.  (picrate,. 
m.  p.  123°).  C.  Hollins. 

Porphyrin  syntheses.  VIII,  Synthesis  of: 
copro-  and  isocopro-porphyrins.  H.  Fischer 
and  H.  Andersag  (Annalen,  1926,  450,  201 — 218). 
— The  occurrence,  properties,  and  structure  of  copro¬ 
porphyrin  are  reviewed,  and  the  isomerism  possi¬ 
bilities  of  the  “  indigoid  ”  formula  discussed.  Copro¬ 
porphyrin  is  synthesised  from  cryptopyrrolecarboxylic 
itcid  by  Fischer  and  Klarer’s  method  (this  vol.,  962), 
?socoproporphyrin  from  5-carbethoxy-2  :  4-dimethyl- 

3- pyrrylpropionic  acid  by  the  method  of  Fischer- 
and  Halbig  {ibid.,  963). 

Cryptopyrrolecarboxylic  acid  is  brominated  in- 
acetic  acid,  and  the  resulting  brominated  methene  hydro¬ 
bromide  (decomp,  above  220°)  is  heated  at  210°  in 
acetic  acid.  The  coproporphyrin  so  obtained  is 
purified  as  methyl  ester,  m.  p.  243°  (complex  copper- 
compound,  m.  p.  269 — 270°,  and  iron  compound), 
which  is  hydrolysed  by  10%  sodium  hydroxide  to- 
coproporphyrin. 
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Bis-(5-carboxy-4-methyl-3-ethylpyrryl)methane  is 
converted  by  boiling  formic  or  acetic  acid  into  a  mixture 
of  copro-  and  tsocopro-porphyrins  (mixed  methyl 
ester,  m.  p.  220°).  Decarboxylation  of  the  methane 
at  100°  in  a  vacuum  yields  opsopyrrolecarboxylic 
acid,  m.  p.  118°. 

Ethyl  3-aldehydo-2  :  4-dimethylpyrrole-5-carboxyl- 
ate  condenses  with  malonic  acid  in  the  presence  of 
aniline  to  give  5-carbethoxy-2  :  4-dimethyl-3-pyrryl- 
acrylic  acid,  m.  p.  240°  (decomp.),  which  is  reduced 
with  sodium  amalgam  and  water  to  the  pyrrylprop- 
ionic  acid,  m.  p.  152°  (decomp.).  Bromination  con¬ 
verts  this  into  5-carbetlwxy-4t-methyl-2-bromomethyl-3- 
pyrrylpropionic  acid,  m.  p.  176°  (decomp.),  from 
which  by  boiling  with  water  bis-(o-carbethoxyA- 
mdhyl-3-^-carboxyethyl-2-pyrnjl)methane,  m.  p.  201°, 
is  obtained,  and  by  subsequent  hydrolysis,  the  corre¬ 
sponding  tetracarboxylic  acid,  m.  p.  176°  (decomp.). 
The  acid,  when  heated  with  formic  acid  in  a  current 
of  air,  yields  isocoproporphyrin  [methyl  ester,  m.  p. 
256°  (sinters  at  230°)].  0.  Holt.tns. 

Synthesis  of  azoxine  colouring  matters.  P. 
Kehrmann,  E.  Grillet,  and  P.  Borgeaud  (Helv. 
Chim.  Acta,  1926,  9,  866 — 880). — By  the  condens¬ 
ation  of  l-amino-5-dim.ethylaminophenol  and  1-amino- 
5-diethylaminophenol  with  several  o-quinones  or 
quinoneimines,  various  dyes  of  the  azoxine  series 
have  been  prepared.  From  the  former  phenol  and 

the  appropriate  quinone  are 
obtained :  Nile-blue,  di- 
methylaminopkenonapkth  - 
azoxone  (cf .  Kehrmann  and 
Herzbaum,  A.,  1917,  i,  591) 
together  with  an  amine  (I), 
the  second  ismneride  of 
perchlorate ;  chloroplatinate), 
the  isomeride  of  Nile-blue 
(perchlorate-,  chloroplatinate),  and  phenyl  Nile-blue. 
Condensation  of  l-amino-5-dimethylaminophenol  with 
2  : 5-dihydroxy  gp-benzoquinone  yields  dimethylamino- 
hydroxyphenazoxone  (II),  m.  p.  248 — 250°  [which  with 
o-phenylenediamine  yields  dimethylaminotriphen- 
azoxineazine  (III)  (hydrochloride)],  tetramethyldiamino- 
iriphendiazoxine, 

NMe2-C8H3<^.>C6H2<iQ]>CcH3*NMe2,  not  decomp, 
below  300°,  and  a  substance,  not  yet  identified. 


(I-> 


:o  HO|/^jNMc2 


NH 


Meldola’s  blue  ( nitrate ; 
the  acetyl  derivative  of 


From  the  corresponding  diethylaminophenol  are 
obtained,  on  oxidation  :  3  : 9-tetraethyldiamino- 

phenoxazonium  nitrate  ( chloroplatinate ,  perchlorate) 
(cf.  Kehrmann  and  Poplawski,  A.,  1909,  i,  516); 
and  by  condensation  with  the  appropriate  quinone, 
commercial  Nile-blue  ( acetyl  derivative,  hydrochloride, 
and  nitrate  of  acetyl  derivative),  acetyl  derivative  of 
the  isomeride  of  Nile-blue  ( chloroplatinate ,  perchloi-ate) ; 
diethyl  homologue  of  phenyl  Nile-blue,  m.  p.  176° 
(hydrochloride),  woMeldola-blue  (perchlorate,  di- 
. chromate ) ;  diethylaminophenonaphthazoxone,  and 


an  anilide  ( chloroplatinate )  of  composition  similar 
to  (I).  J.  W.  Baker. 

Oximes  of  a-ketoformhydroxamic  acids.  I. 
N.  Baiardo  (Gazzetta,  1926,  56,  567 — 573). — The 
existence  of  a  and  (5  forms  of  arylhydroxyglyoximcs 
(cf.  Ponzio,  this  vol.,  850)  is  reasserted,  p -Methyl - 
benzoylformhydroxamic  acid  [a-p-tolylhydroxy- 
glyoxime]  (A.,  1924,  i,  1209)  forms  a  triacetyl  deriv¬ 
ative,  m.  p.  107 — 108°,  which  saponifies  to  3-hydroxy - 
4-p-tolyl-l  :  2  :  5 -oxadiazole  ( ?),  m.  p.  192 — 193° 
(insoluble  copper  salt),  and  5-hydroxy-3-p-tolyl- 
1:2:  4-oxadiazole,  m.  p.  220°  (**  yi-homobenzcnvl- 
carbonylimidoxime,”  A.,  1890,  48).  This  1:2:4- 
oxadiazole  is  also  formed,  with  p-toluonitrile  and  the 
P-oxime,  by  saponification  of  the  triacetyl  derivative, 
m.  p.  122 — 123  ,  of  the  latter.  E.  W.  Wignall. 


Thiazole  derivatives.  I.  H.  W.  Stephen  and 
F.  J.  Wilson  (J.C.S.,  1926,  2531—2538;  cf.  ibid., 
1922,  121,  870;  1923,  123,  799). — Acetone-B-phenyl- 
thiosemicarbazone,  m.  p.  130°,  reacts  in  alcoholic 
solution  with  esters  of  a-halogeno-acids  to  give 
thiazole  derivatives  (I).  Acid  hydrolysis  gives  small 
yields  of  2  : 4-diketo-3-phenyI-5-J2-tetrahydrothi- 
azoles  (II)  :  CMe2:N-N:C(SNa)-NHPh+CHRX-002Et 

TkTTM.  i  lA  - - *  - 

(I)  ->  oc<g 

following 


CMe2:N-N:C<^Ph‘V2  ,T'  ' 


'S- 


-CHR 

(II)  +Me2CO+N2H4,2HCl.  The 


are 


CHR 

de 


scribed  :  2  :  i-diketo-3-phenyltetrahydrothiazole-2-iso 

propylidenehydrazone,  m.  p.  200° ;  2  :  i-diketo-3 

phenyl  -  5  -  ethylteirahydrothiazole  -  2  -iso propylidenehydr 
azone,  m.  p.  131°,  and  2  :  4=-diketo-3-phenyl-5-ethyl 
tetrahydrothiazole,  m.  p.  98° ;  2  :  i-diketo-3  :  5 -di 

phenyltelrahydroihiazole  -  2  -  isopropylidenehydrazorie 
m.  p.  189°.  Ethylenethiocarbamide,  m.  p.  196° 
(lit.  m.  p.  194°),  reacts  similarly  with  ethyl  (or  methyl) 
chloroacetate,  giving  ethyl  4  :  5-dihydroiminoazole-2 - 
CH2-NH>c.s.cH2.c°2Et  (in);  de. 

,  m.  p.  190°  (methyl  analogue,  decomp. 
190°).  Attempts  to  effect  ring-closure 
were  unsuccessful.  Reaction  in  pyridine  solution, 
however,  gives  4  :  5-dihydroiminoazole-2-thioglycollo- 

ch2-n-co-ch2 

1-lactam,  |  ]>Q-g  (IY),  m.  p.  159°.  The  sodium 

CH2-N 

derivative  of  o-phenylenethiocarbamide  reacts  with 
ethyl  chloroacetate  in  alcoholic  solution,  giving 


thiogly  collate, 

comp,  at  160° 
at  170°,  m.  p. 


c6h4<n_!>c-s-ch2-co2r 

(V.) 


n-coch2 
CgH4<  >c-s 
N 

(VI.) 


ethyl  benziminoazole-2-thioglycollate  (V),  m.  p.  73°, 
changing  rapidly  to  a  stable  modification,  m.  p.  97° 
(methyl  analogue,  metastable  form,  m.  p.  72°,  stable 
form,  m.  p.  83°).  Treatment  in  benzene  solution 
with  sodium  powder  effects  ring-closure,  giving 
benziminoazole-2-thioghjcollo-l-ladam  (VI),  m.  p. 
181°.  The  sodium  derivative  of  diacetophenonethio- 
carbohydrazone,  darkening  at  175°,  m.  p.  199° 
(cf.  Guha  and  Dey,  this  vol.,  417,  m.  p.  185°), 
reacts  in  alcoholic  solution  with  ethyl  chloroacetate, 
giving  3-phenylmethylmethyleneamino-2  :  4=-dilcetotetra- 
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hydrothiazole -2 - phenylmethylmelhylenehydrazo lie  (VII ) , 
m.  p.  175°.  Hydrolysis  with  dilute  hydrochloric  acid 

CPhMeIN-N:9 - N-NICPhMe 

(VII.) 


s-ch2-co 


I 

NHa-isr:9 - n*nh2,2Hci 

S-CH2-CO  (VIII.) 


90 — n-nh2,hci. 

S-CHa-CO  (IX.) 


gives  3- amino-2  :  4z-diketoteirahydrothiazole-2-hydrazone 
d  ihydrochloride  (VIII),  very  deliquescent  solid  ( dibenzyl - 
idene  derivative,  m.  p.  138°).  Hydrolysis  with  con¬ 
centrated  hydrochloric  acid  gives  3-amino-2  :  4 -di- 
ketotetrahydrothiazole  hydrochloride  (IX),  a  very  de¬ 
liquescent  solid  (benzylidene  derivative,  m.  p.  158°). 
Bisdibenzyl  ketone  thiocarbohydrazone, 
[C(CH2Ph)2:N*NH]2CS,  has  m.  p.  143°. 

M.  Clark. 


Synthesis  of  1 1  S-thiopyrindigotin.  ’  ’  E.  Plazek 
and  E.  Sucharda  (Ber.,  1926,  59,  [B],  2282 — 2284; 
cf.  A.,  1925,  i,  1331). — 3-Aminopyridine-2-carboxylic 
acid  is  converted  by  diazotisation  in  concentrated 
hydrochloric  acid  and  addition  of  thiolaeetic  acid 
directly  into  2-carboxypyridinethiolacetic  acid, 
C02H-C5H3N-S-CH2-C02H,  m.  p.  207— 20S°  (decomp.) 
[silver  salt].  This  cannot  be  converted  into  a  dye 
by  fusion  with  potassium  hydroxide  and  subsequent 
oxidation,  but  is  transformed  by  hot,  concentrated 
sulphuric  acid  into  “  S-thiopyrindigotin,” 

C6H3N<J0>C:C<(?0>C5H3N,  decomp.  300—330°. 

Reducing  agents  generally  decompose  the  latter  sub¬ 
stance  completely  with  evolution  of  hydrogen 
sulphide,  but  the  corresponding  leuco -derivative  can 
be  obtained  by  aid  of  tin  and  20%  hydrochloric  acid. 

H.  Wren. 


Preparation  and  properties  of  ephedrine  and 
its  salts.  T.  Q.  Chou  (J.  Biol.  Chem.,  1926,  70, 
109 — 113). — The  most  convenient  method  of  separat¬ 
ing  ephedrine  from  +ephedrine  is  by  conversion 
of  the  mixed  bases  into  the  oxalates ;  that  of  ephedrine 
is  very  sparingly  and  that  of  <+ephedrine  very  readily 
soluble  in  water.  Ephedrine  has  (a%  -)- 13-75°  in 
water  and  — -5-5°  in  alcohol;  the  hydrochloride  has 
m.  p.  216°,  [a]]?  —32-5°;  sulphate,  m.  p.  257°,  [a]-9J 
—30°;  oxalate,  m.  p.  245°  (decomp.);  phosphate, 
m.  p.  178°.  t//-Ephedrine  has  m.  p.  118°,  [a]g 
+50°;  hydrochloride,  m.  p.  179—181°,  [a]]?  +58-75°; 
sulphate,  [aj-g  +52-5°;  oxalate,  m.  p.  218°  (decomp.). 

C.  R.  Harington. 


Oxidation  of  narcotine  by  hydrogen  peroxide. 
A.  M.  Drummond  and  A.  McMillan  (J.C.S.,  1926, 
2702 — 2705). — Oxidation  of  Z-narcotine  in  glacial 


(I.) 


V 

MeO 


KX? 

S-0 

ifV00 


Me 


ty 


-Me 

V'H  ""°H 

H-OH 


KM 


(II.) 


Vco2h 

II  I  2 

acetic  acid  solution  with  hydrogen  peroxide  yields 
narcotine  oxide  (I),  m.  p.  229°,  [a]D  +139°  in  chloro- 


y 


form.  Oxidation  of  the  amino  oxide  with  nitric 
--Me  acid  yields  hemipinic  acid,  whilst 
treatment  with  hydrochloric 
acid  gives  a  hydrochloride  (II), 
rI2509N,HCl,  m.  p.  191°, 
containing  a  carboxyl  group. 
Hydrolysis  yields  the  parent  acid, 
II  I  C22H2509N,  m.  p.  212°  [lead  salt; 

sulphate,  (C22H2509N)2,H2S04],  regarded  as  the 
hydroxy-acid  form  of  the  amine  oxide  (III),  produced 
by  rupture  of  the  lactone  ring  in  the  narcotine 
molecule. '  M.  Clark. 


kJN<COH 

MeO  CH 

(^H-OH  0 

(III)  /VcoX 


Yohimba  alkaloids.  I.  Yohimbene,  a  new 
yohimba  alkaloid.  G.  Hahn  and  W.  Branden- 
berg  (Ber.,  1926,  59,  [B],  2189 — 2197). — Examin¬ 
ation  of  the  residues  obtained  in  the  technical  isol¬ 
ation  of  yohimbine  discloses  the  presence  of  yohim- 
boaio  acid,  frequently  in  considerable  amount  (cf. 
Spiegel,  A.,  1916,  i,  286).  In  addition,  yohimbenic 
acid,  C17H2202N2,2H20,  decomp.  230°,  [a]1,]  -17-1° 
in  pyridine,  is  present.  The  acid  is  conveniently 
purified  through  the  pyridine  or  ammonium  salt. 
It  dissolves  immediately  in  dilute  ammonia  and 
methyl  or  ethyl  alcohol  and  subsequently  separates 
rapidly  from  the  solution  in  a  form  which  is  subse¬ 
quently  sparingly  soluble  in  these  solvents.  Yohim¬ 
benic  acid  is  converted  by  methyl-alcoholic  hydrogen 
chloride  into  yohimbene  hydrochloride,  decomp.  234°, 
from  which  yohimbene,  C16H21N2-C02Me,  decomp. 
276°,  [a]',5  —43*7°  in  pyridine,  is  isolated  by  means 
of  ammonia.  It  dissolves  freely  in  alcohol  initially, 
but  after  crystallisation  from  this  solvent  becomes 
subsequently  very  sparingly  soluble  therein. 
Yohimbene  and  its  hydrochloride  are  very  sensitive 
to  light.  Yohimbenic  acid  is  converted  by  methyl 
sulphate  and  alkali  hydroxide  into  “  methylyohimbenic 
acid  methylbetaine,”  C19H2602N2,4H20,  decomp.  258°, 
[o+;  —29-6°  in  methyl  alcohol.  H.  Wren. 

Yohimba  alkaloids.  K.  Warnat  (Ber.,  1926, 
59,  [B],  2388 — 2392). — Examination  of  the  residues 
from  the  technical  production  of  yohimbine  leads  to 
the  isolation  of  an  alkaloid,  C21H2503N2,  m.  p.  240 — 
243°  ( hydrochloride ,  m.  p.  280 — 283°),  identical  with 
Spiegel’s  wesoyohimbine  (A.,  1916,  i,  286) ;  since  the 
alkaloid  is  isomeric  with  yohimbine,  the  designation 
isoyohimbine  is  proposed.  Contrary  to  Spiegel’s 
observation  ( loc .  cit.),  isoyohimbine  is  converted  by 
alkali  hydroxide  into  isoyohimboaic  acid, 
C20H24O3N2,0-5H2O,  m.  p.  284°,  which  with  ethyl 
alcohol  and  hydrogen  chloride  yields  the  correspond¬ 
ing  ethyl  ester,  m.  p.  238 — 239°  ( hydrochloride ,  m.  p. 
295°).  isoYohimbine  is  probably  identical  with 
corynanthine  (cf.  Eourneau  and  Fiore,  A.,  1912,  i,  49). 
Dihydroyohimbine,  C21H2803N2  or,  possibly, 
C22H2g03N2,  m.  p.  135 — 140°  ( hydrochloride ,  m.  p. 
275 — 218°),  is  also  present  in  yohimbine  residues. 
It  is  hydrolysed  to  dihydroyohimboaic  acid,  m.  p.  248 — 
250°,  the  ethyl  ester,  m.  p.  282 — 2S5°,  of  which  is 
described. 

Oxidation  of  yohimboaic  acid  by  permanganate  in 
cold  alkaline  solution  affords  o-hydroxyphenylcarb- 
imide ;  if  the  temperature  during  oxidation  is  raised, 
the  latter  substance  is  replaced  by  an  acid,  C8H704N, 
m.  p.  195°,  converted  by  diazomethane  into  the 
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substance,  C10HnO4ISr,  m.  p.  155°.  Yohimbine  hydro¬ 
chloride  is  converted  by  permanganate  in  the  presence 
of  acetone  into  an  acid,  C^E^OgN,  m.  p.  197 — 200°, 
probably  an  indolecarboxylic  acid.  H.  Wren. 

Derivatives  of  harmalol  and  harmol.  V. 
Hasenfratz  and  It.  Sutra  (Compt.  rend.,  1926, 
183,  605 — 607).- — When  treated  with  dilute  sulphuric 
acid,  harmalol  and  harmol  yield  sparingly  soluble 
sulphates,  but  with  concentrated  sulphuric  acid  the 
fluorescent  harmalolsulphonic  acid  and  harmolsulphonic 
acid  are  obtained.  When  treated  with  bromine  in 
acetic  acid  solution,  bromoharmalol  hydrobromide, 
bromoharmol,  and  isobromoharmol  are  produced. 
After  heating  with  hydrochloric  acid  in  sealed  tubes 
at  140°,  both  bromoharmine  and  fsobromoharmine 
yield  bromoharmol.  fsoBromoharmol  yields  bromo¬ 
harmol  when  heated  with  hydrochloric  acid  in  a 
sealed  tube.  L.  F.  Hewitt. 


Degradative  experiments  in  the  morphine 
group.  It.  S.  Cahn  (J.C.S.,  1926,  2562—2573).— 
Experiment  fails  to  confirm  the  conclusion  of  Speyer 
and  Koulen  (A.,  1925,  i,  59)  that  chlorotetrahydro- 
a-methylmorphimethine  is  converted  by  treatment 
with  sodium  and  alcohol  into  dihydrodeoxytetra- 
hydro-a-methylmorphimethine  (I),  which  yields  the 
compounds  (II)  and  (III),  respectively,  on  methylation 
and  on  treatment  of  the  methiodide  'with  boiling 
alkali.  The  constitutions  (IV),  (V),  and  (VI)  are 


MeO, 

MeOl 


CH2*NMe2 


assigned  to  these  reaction  products,  all  of  which 
absorb  1  mol.  of  hydrogen  in  presence  of  colloidal 
platinum .  Deoxytetrahydro  -  a-methylmorphimethine 
(IV),  m.  p.  163 — 164°,  gives  a  perchlorate,  m.  p.  159°. 
The  nitrogen-free  compound  (VI),  m.  p.  76 — 78°, 


does  not  contain  a  phenolic  hydroxyl  group,  since 
it  cannot  be  methylated  or  acetylated.  The  meth- 
iodide,  m.  p.  209 — 211°,  of  (V),  on  heating  with  amyl- 
alcoholic  potassium  hydroxide,  loses,  not  trimethyl- 
amine,  but  one  methyl  group  and  regenerates  the 
corresponding  base  ( hydriodide ,  m.  p.  170 — 171°; 
perchlorate,  m.  p.  206 — 208°).  The  catalytic  reduction 
of  (IV)  gives  dihydrodeoxytetrahydro-  a-methylmorphi - 


methine  (I),  m.  p.  152-5 — 154°  ( hydriodide ,  m.  p.  219 — 
220°;  perchlorate,  m.  p.  150 — 153°;  metliiodide,  m.  p. 


230°).  Methylation  gives  methyldihydrodeoxytetra- 
hydro- a-methylmorphimethine  (II)  [hydriodide,  m.  p. 
177-5— 178-5°;  methiodide;  perchlorate,  m.  p.  194— 
195°],  whereas  treatment  of  the  methiodide  with  hot 
alkali  causes  rapid  evolution  of  methylamine  with 
production  of  an  uncrystallisable  nitrogen-free  oil, 
presumably  identical  with  that  obtained  by  the 
reduction  of  (VI).  The  methiodide  of  (II),  like  that 
of  (V),  regenerates  the  corresponding  base  on  treat¬ 
ment  with  amyl-alcoholic  potassium  hydroxide. 
Methyldihydrothebainone  methiodide,  darkening  at 
255°,  m.  p.  258 — 260°  (decomp.)  [cf.  Robinson,  J.C.S., 
1923,  123,  1009),  when  boiled  with  alkali  gives 
methyldihydrothebainonemethine  (VII),  m.  p.  89-5°, 
b.  p.  184— 186° /2  mm.  ( hydriodide ,  m.  p.  211 — 212°; 
semicarbazone,  +H20,  m.  p.  184°;  monopiper onyl- 
idene  derivative;  methiodide,  m.  p.  189°).  Trans¬ 
formation  of  the  methiodide  into  the  methochloride 
and  reduction  with  5%  sodium  amalgam  gave  a 
small  quantity  of  neutral  substance,  m.  p.  138—141°. 

Catalytic  reduction  of 
(VII)  gives  dihydromethyl- 
dihydrotheba  inonemethine 
(Vm),  m.  p.  70-5—72° 
[hydriodide,  m.  p.  224 — 
225°;  perchlorate,  m.  p. 
216°;  semicarbazone, 
+H20,  m.  p.  176—178°; 
methoperchlorate,  m.  p. 

185—186°.  The  last- 
named  compound  is 

alternatively  prepared 
from  dihydrodihydrothebainonemethine,  m.  p.  138 — 
139°  (lit.  154r— 156°).  Reduction  of  (VIII)  by 

Clemmensen’s  method  gives  (II).  Confirmatory 
evidence  for  the  isomerism  of  the  a-  and  fi-tetrahydro- 
deoxycodeines  is  given.  The  hydriodide  of  the 

a-isomeride  has  m.  p.  242 — 243°.  M.  Clark. 

Infra-red  absorption  spectra  of  the  alkaloids. 
I.  Tropan  derivatives.  F.  K.  Bell  (J.  Pharm. 
Exp.  Ther.,  1926,  29,  533 — -549). — Tropine,  eegonine, 
cocaine,  tropacocaine,  atropine,  hyoscyamine,  hoina- 
atropine,  noratropine,  and  scopolamine  have  been 
examined  spectroscopically  between  XX  1  g  and  12  g. 
The  presence  of  a  hydroxyl  group  can  be  ascertained 
in  this  way,  but  primary  or  secondary  amino-groups 
can  be  detected  only  when  no  hydroxyl  group  is 
present.  It  is  not  possible  to  detect  the  tropan 
nucleus  by  means  of  this  technique. 

W.  O.  Kermaok. 
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Production  of  3-chloro-5-amino-4-hydroxy- 
phenylarsinic  acid.  I.  G.  Farbenind. — See  B., 
1926,  932. 

Arsenic  compounds  [arsenious  oxides]  of  the 
aromatic  [?]  series  [benzoxazolones].  L. 
Cassella  &  Co. — See  B.,  1926,  932. 


Mechanism  of  mercuration.  I  and  II.  E. 
Maschmann  (Annalen,  1926,  450,  85 — 98,  98 — 10S; 
cf.  this  vol.,  418). — I.  It  is  shown  that  mercuration 
of  o-acetamidophenols  proceeds  by  way  of  isolable 
intermediate  additive  compounds : 


NHAc 


(I.) 


OH 


I — NHAc 
H-IIg(0H)2 


_>  HO-Hgl  JNHAc(iii) 


'  X~L 


g-OI-I 


OH 


Aqueous  sodium  3-aeetamido-4-hydroxybenzoate, 
when  treated  with  mercuric  acetate  at  0°,  gives  a 
white  precipitate  of  a  compound,  C3H120<;NHg  (as  I), 
which  rapidly  changes  into  the  more  stable  compound, 
C9H10O6NHg  (as  II).  Neither  of  these  products 
yields  an  iodo-acid  by  the  action  of  iodino  in  potass¬ 
ium  iodide.  The  second  product  changes  very 
slowly  at  15°,  quickly  at  100°,  into  Z-acelamido-i- 
hydroxy-5-hydroxymercuribenzoic  acid  (as  III),  from 
which  5-iodo-Z-acetamidoA-hydroxybenzoic  acid,  m.  p. 
234 — 235°,  is  readily  obtained.  Under  similar  con¬ 
ditions,  sodium  3  -  acctamido  -  4  -  hydroxyphenyl  - 
TWA  arsinate  gives  a  substance, 

x  C8H10O6NAsHg  (as  II),  a 

O-H  -OH  normal  niercuri-compound, 

.  o  n.nrl  Mm  r.nrrR'xnrmdina' inrln- 


As03H2 


(IV.) 


■NHAc 


and  the  corresponding  iodo 
derivative,  m.  p.  172 — 173°. 
An  intermediate  product, 
Ci0H13O7N2AsHg  (IV),  is  obtained  in  the  mercuration 
ox  3  :  5-diacotamido-4-hydroxyphenylarsinic  acid  (cf. 
Maschmann,  this  vol.,  851). 

II.  In  the  mercuration  of  sodium  aminobenzoates, 
two  intermediate  stages,  Ar-NH2  . . .  Hg(0H)2  and 
NHAr-IIg-OH,  are  demonstrated,  neither  of  which 
yields  an  iodo-acid  with  iodine.  Acotamidobenzoates 
givo  a  primary  intermediate  of  the  type  NHAcAr . . . 
Hg(OH)2 .  . .  NHAcAr.  As  was  to  be  expected, 
sodium  p-dimethylaminobenzoate  docs  not  give  the 
secondary  intermediate,  the  primary  being  converted 
directly  into  the  final  mercuri-compound.  Primary 
and  secondary  intermediate  compounds  are  isolated 
in  the  mercuration  of  sodium  m-  and  p-aminobenzoates 
and  primary  intermediate  compounds  in  the  case  of 
the  m-  and  p-acetamidobenzoates.  The  following 
products  also  are  new :  Z-ammo-Q-hydroxymercuri- 
benzoic  acid,  ‘L-acetamido-Z-hydroxymercuribenzoic  acid, 
and  Z-acetamido-6-foydroxymercuribenzoic  acid. 

C.  Hollins. 


Porphyrins  from  oxyhsemin  anhydride.  II. 
A.  Hamsik  (Z.  physiol.  Chem.,  1926,  158,  15 — 18 ; 
cf.  this  vol.,  968). — The  orange-red  porphyrin  pre¬ 
pared  by  dissolving  oxyhsemin  anhydride  in  acetone 
containing  stannous  chloride  and  hydrochloric  acid 
is  identical  with  protoporphyrin  prepared  by  the 
method  of  Fischer  and  Piitzer  (this  vol.,  854)  from 
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oxyheemin  anhydride,  formic  acid,  and  iron.  If  tho 
crude  porphyrin  tin  salt  is  warmed  with  glacial 
acetic  acid,  diluted,  and  treated  with  hydrochloric 
acid,  it  yields  a  complex  tin  salt,  the  so-called  violet 
porphyrin,  also  described  by  Fischer  and  Piitzer 
(loc.  cit.).  C.  Hollins. 

Substances  extracted  from  muscle.  XXVI. 
Properties  of  carnosine  and  its  compounds.  L. 
Beoude  (Z.  physiol.  Chem.,  1926,  158,  22 — 27). — 
Tho  solubility  of  carnosine  phosphotungstate  corre¬ 
sponds  with  0036  g.  of  carnosine  per  litre;  tho 
mercurisulphate,  0-00842  g.  Carnosine  titrates  as  a 
mono-acid  base  in  the  presence  of  methyl-orange, 
cochineal,  or  methyl-red;  it  is  neutral  to  phenol- 
phthalein,  and  very  weakly  alkaline  to  a-naphthol- 
phthalein.  In  Sorensen’s  “  formol  ”  titration, 
carnosine  behaves  as  a  monobasic  acid;  nitrous- 
acetic  acid  shows  one  free  amino-group.  Carnosine 
is  completely  hydrolysed  by  13%  sulphuric  acid 
after  5  hrs.’  boiling.  Carnosine  cannot  be  separated 
from  histidine  by  means  of  silver  nitrate  and  barium 
carbonato,  nor  by  precipitation  with  potassium 
bismuth  iodide  or  potassium  mercuric  iodide. 

C.  Hollins. 

Effect  of  ionisation  on  optical  rotation  of 
nucleic  acid  derivatives.  P.  A.  Levene,  H.  S. 
Simms,  and  L.  W.  Bass  (J.  Biol.  Chem.,  1926,  70, 
243 — -251). — Curves  obtained  from  inosino,  inosinic 
acid,  and  adenosine  by  plotting  molecular  rotation 
against  corrected  equivalents  of  base,  b',  show  tho 
form  of  straight  lines  with  sharp  breaks  at  integral 
values  of  b',  as  would  be  expected  from  the  fact  that 
the  titration  constants  of  these  substances  are  more 
than  3  p»  units  apart  (cf.  Simms,  this  vol.,  681);  all 
these  compounds  have  ionisablo  sugar  groups  for 
which  pk  is  a  little  above  12.  C.  R.  Harington. 

Relation  of  chemical  structure  to  rate  of 
hydrolysis  of  peptides.  II.  Enzymic  hydro¬ 
lysis  of  di-  and  tri-peptides.  P.  A.  Levene, 
H.  S.  Simms,  and  M.  H.  Pfaltz  (J.  Biol.  Chem.,  1926, 
70,  253 — 264). — Ereptic  hydrolysis  of  numerous 
dipeptides  has  been  shown  to  follow  the  same  course 
as  was  previously  observed  (A.,  1925,  i,  473) ;  com¬ 
parison  of  the  rate  of  ereptic  hydrolysis  of  a  dipeptide 
with  that  of  a  similar  tripeptide  {e.g.,  glycylglycine 
with  diglycylglycine)  shows  that  the  latter  is  about 
nine  times  as  fast  as  the  former,  which  indicates  that 
the  stability  of  the  peptide  linking  is  determined  by 
the  intrinsic  constants  of  the  groups  involved  rather 
than  by  their  dissociation  constants.  Asparagyl- 
glycinc,  which  exists  as  an  anion  over  the  pa  range 
of  activity  of  erepsin,  is  not  hydrolysed  by  this 
enzyme.  Methylalanylglycine  has  m.  p.  237°  (decomp.) ; 
sarcosylalanine,  m.  p.  171 — 172°  (decomp.) ;  methyl- 
alanylalanine,  m.  p.  235°  (decomp.) ;  sarcosylglycyl- 
glycine,  m.  p.  250—253°  (decomp.) ;  melhylalanyl- 
glycylglycine,  m.  p.  252—253°  (decomp.) ;  bromoprop- 
ionylsarcosine,  m.  p.  84°;  methylalanylsarcosme 
anhydride,  m.  p.  78 — 80°;  bromoisovalerylsarcosine, 
m.  p.  76 — 77°.  C.  R.  Harington. 

Protein  structure  and  proteolysis.  A.  Hunter 
(Trans.  Roy.  Soc.  Canada,  1925,  19,  [v],  1 — 23). — 
The  Presidential  address.  The  present  position  of 
the  subject  is  discussed ;  some  preliminary  results 
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obtained  by  the  author  and  collaborators  are  men¬ 
tioned  :  there  appears  quite  early  in  tryptic  digestion 
a  product  consisting  mainly  of  polypeptides  or 
anhydrides.  This  was  discovered  in  applying  Dakin’s 
butyl  alcohol  extraction  method  to  the  digests.  It 
is  also  found  that  arginine,  contrary  to  the  usual 
assumption,  appears  as  soon  as,  if  not  sooner  than, 
any  other  amino-acid,  in  tryptic  digestion,  par¬ 
ticularly  in  the  case  of  gelatin  and  casein,  although 
it  appears  less  rapidly  in  the  case  of  edestin. 

C.  Remington. 

Quantitative  analysis  of  mixtures  of  volatile 
fatty  acids  by  division  between  ethyl  ether  and 
water.  W.  U.  Behrens  (Z.  anal.  Chem.,  1926, 
69,  97 — 107). — When  an  aqueous  solution  of  certain 
fatty  acids  or  of  lactic  acid  is  shaken  with  ether, 
the  acids  are  divided  in  constant  proportions  between 
the  ether  and  water  layers,  so  that  by  performing 
a  number  of  tests  with  different  ratios  of  ether  to 
water,  it  is  possible  to  determine  the  concentration 
of  each  acid  in  the  original  solution  by  titrating  the 
aqueous  and  ethereal  layers  with  standard  alkali. 
In  tho  case  of  acetic  acid,  the  distribution  factor  : 
(concentration  of  acid  in  ethereal  layer) /(concentration 
of  acid  in  aqueous  layer)  is  0-434.  As  lactic  acid  and 
higher  members  of  the  fatty  acid  group  associate  in 
ether,  a  correction  depending  on  the.  concentration 
of  acid  left  in  tho  aqueous  layer  (Ow)  must  bo  applied; 
the  distribution  factors  for  20°  in  these  cases  are 
therefore  as  follows:  lactic  acid,  0-0807+0-004C„ ; 
propionic  acid,  1  -685-f- J  w- butyric  acid,  5-85+ 
236'u, ;  n- valeric  acid,  21-0+250C,„;  isovaleric  acid, 
18-8+130Cw;  ?i-hexoic  acid,  81-5+ 1800C„.  Tho 
analysis  may  be  conducted  somewhat  as  follows  : 
50  c.c.  of  solution  are  shaken  with  ether  so  that  the 
other  :  water  ratio  at  the  end  is  40  :  60 ;  the  aqueous 
layer  is  withdrawn  into  another  burette  and  again 
divided  in  the  ratio  40  :  60,  whilst  the  ether  layer  is 
shaken  with  water  in  the  same  ratio.  Tho  aqueous 
layer  in  each  of  tho  two  last-named  cases  is  titrated. 
The  process  is  repeated  on  a  second  50  c.c.  of  the 
original  solution,  using  an  ether :  water  ratio  of 
4  :  96,  and  on  a  third  50  c.c.,  using  a  ratio  of  15  :  85. 
From  the  volume  of  alkali  used  in  the  titrations  and 
the  above  distribution  factors,  the  concentration  of 
all  the  acids  in  the  original  solution  may  be  calculated. 

A.  It.  Powell. 

Titration  of  quinol  with  iodine  or  dichromate 
according  to  the  ordinary  and  the  potentiometric 


method.  I.  M.  Kolthoef  (Rec.  trav.  chim.,  1926, 
45,  745 — 752). — Tho  oxidation  of  quinol  by  iodine 
is  quantitative  only  if  the  hydrogen-ion  concentration 
is  less  than  10' 5 A"  at  tho  end-point.  In  the  ordinary 
titration,  1  c.c.  of  4A7-acctic  acid,  about  20  c.c.  of 
2iV-sodium  acetate,  and  an  excess  of  standard  iodine 
solution  are  added  to  25  c.c.  of  0-lAT-neutral  quinol 
solution,  and  the  mixture  is  titrated  back  with  thio¬ 
sulphate.  A  0-0001IV-solution  can  thus  be  titrated 
to  1%.  In  the  potentiometric  method,  a  platinum 
gauze  electrode  is  used  and  the  solution  titrated 
■with  iodine  in  the  presence  of  sodium  hydrogen 
carbonate  and  a  littlo  hydrochloric  acid.  Tho  end¬ 
point  is  shown  by  a  sudden  incrcaso  in  E.M.F. 
Quinol  is  oxidised  quantitatively  by  potassium 
dichromate,  and  tho  end-point  can  be  determined 
either  with  diphenylamine  as  indicator,  or  potentio- 
metrically,  but  as  the  electrode  is  quickly  poisoned, 
it  must  be  heated  to  redness  after  each  titration. 

S.  J.  Gregg. 

Test  for  cysteine.  M.  X.  Sullivan  (U.S.  Pub. 
Health  Rep.,  1926,  41,  1030—1056;  cf.  A.,  1925, 
ii,  1211). — In  tho  presence  of  sodium  1  :  2-naphtha- 
quinone-4-sulphonate,  sodium  hyposulphite,  and 
aqueous  sodium  cyanide,  cysteine  dovolops  a  red 
coloration  which  is  not  given  by  compounds  con¬ 
taining  the  thionyl  or  amino-group  alone,  the  amino- 
group  and  sulphur  (as  in  cystine),  mixtures  of  amino- 
acids  and  compounds  containing  the  thionyl  group, 
or  compounds  containing  thionyl  and  amino-groups 
far  apart  in  the  molecule.  A  modification  of  the  test 
to  permit  of  tho  detection  of  cystine  is  described. 

Chemical  Abstracts. 

Determination  of  selenium  in  organic  com¬ 
pounds.  W.  E.  Bradt  and  R.  E.  Lyons  (J.  Arner. 
Chem.  Soc.,  1926,  48,  2642 — 2646). — If  a  selenium 
organic  compound  (which  must  not  contain  halogen) 
is  heated  with  nitric  acid  (Carius  method)  at  240 — 
300°,  all  the  selenium  is  converted  into  selenious 
acid  (cf.  Wrede,  A.,  1920,  ii,  632),  which  is  determin¬ 
able  by  rendering  just  alkaline,  just  acidifying  with 
nitric  acid,  stirring  in  excess  of  zinc  oxide,  and 
titrating  with  0-lxV-silver  nitrate  solution,  using 
chromate  as  external  indicator.  The  selenium  con¬ 
tent  is  calculated  from  the  equation  H2Se03+ 
2AgN03+Zn0=Ag2Se03+ Zn(N03)2+H20.  A  blank 
titration  of  the  silver  nitrate  against  a  suspension 
of  zinc  oxide  gives  a  necessary  correction.  The 
method  is  accurate  within  the  usual  limits. 

F.  G.  Willson. 


Biochemistry. 


Influence  of  carbon  dioxide  on  man  during 
exposure  to  reduced  barometric  pressure. 
E.  C.  Schneider,  D.  Truesdell,  and  R.  W.  Clarke 
(Arner.  J.  Physiol.,  1926,  78,  393 — 404). — The 
alveolar  carbon  dioxide  tension  in  subjects  sub¬ 
mitted  to  a  gradual  reduction  of  barometric  pressure 
to  250  mm.  of  mercury  (equivalent  to  an  altitude 
of  30,000  ft.)  fell  from  an  average  of  39-8  mm.  to 
22-2  mm.  When  4%  carbon  dioxide  was  simultane¬ 


ously  administered,  the  alveolar  tension  fell  to 
26-3  mm.,  and  with  8%  carbon  dioxide  to  29-4  mm. 
The  alveolar  oxygen  tension  did  not  fall  so  rapidly 
in  the  carbon  dioxide  experiments  as  in  the  controls, 
until  extremes  of  simulated  altitudes  beyond 
20,000  ft.  were  reached.  The  carbon  dioxide  did 
not  mitigate  the  effects  of  anoxsemia  on  the  heart, 
blood  pressure,  and  nervous  system. 

R.  K.  Cannan. 
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Manoiloff's  sex-determination  reaction.  G. 
Alsterberg  and  A.  Hakansson  (Biochem.  Z.,  1926, 
176,  251 — 265). — The  reaction  is  of  no  value  in  sex 
determination  and  is  unsuitable  for  use  in  forensic 
medicine.  C.  Rimington. 

Differences  between  the  blood  of  men  and  of 
women.  A.  Klisiecki  (Biochem.  Z.,  1926,  176, 
490 — 500). — The  urea-nitrogen  of  the  blood  is  con¬ 
sistently  higher  in  men  than  in  women,  the  values 
lying  between  10-8 — 17-6  mg.  and  6-24— 10-05  mg. 
per  100  c.c.,  respectively.  Similar  sex  differences 
have  been  observed  in  dogs  and  rabbits. 

C.  Rimington. 

Determination  of  haemoglobin  in  blood. 
E.  M.  F.  Ithurrat  and  V.  Morera  (Rev.  Asoc.  Med. 
Argentina,  1926, 39,  400 — 426). — The  normal  content 
of  haemoglobin  in  blood  for  men  is  15-65  g.  per  100  c.c. 
and  for  women  13-5  g.  per  100  c.c. 

G.  W.  Robinson. 

Action  of  carbon  dioxide  on  haemoglobin. 
W.  A.  Osborne  (Austral.  J.  Exp.  Biol.,  1926,  3, 
117 — 118). — Diluted  blood,  through  which  pure 
carbon  dioxide  was  continuously  bubbled,  after 
several  hours  showed  the  characteristic  absorption 
in  the  red  of  acid  luematin.  W.  Robson. 

Osmotic  pressure  of  haemoglobin  and  of  base 
bound  by  haemoglobin.  J.  H.  Austin,  F.  W. 
Sunderman,  and  J.  G.  Camack  (J.  Biol.  Chem., 
1926,  70,  427—436). — Determinations  of  the  osmotic 
pressure  of  alkaline  solutions  of  haemoglobin,  in 
presence  of  varying  amounts  of  sodium  chloride, 
indicate  that  the  osmotic  activity  of  the  haemoglobin 
is  less  than  half  of  that  calculated  from  the  con¬ 
centration  of  haemoglobin  (assuming  1  mol.  haemo¬ 
globin  per  mol.  oxygen  capacity),  from  which  it 
follows  either  that  the  base  bound  by  haemoglobin 
is  dissociated  only  to  half  the  extent  of  that  in  the 
corresponding  chloride,  or  that,  in  presence  of 
haemoglobin,  the  activity  coefficient  of  the  dis¬ 
sociated  base  varies  with  the  concentration  of  salt 
(cf.  Adair,  A.,  1925,  i,  849—851). 

C.  R.  Harington. 

Buffering  power  of  the  blood  of  Maia  squinado. 
P.  M.  T.  Kerridge  (J.  Physiol.,  1926,  62,  65 — 73). — 
The  carbon  dioxide  tension-jpI£  curves  have  been 
determined  for  the  reduced  and  for  the  oxygenated 
blood.  The  blood  is  more  heavily  buffered  than  sea 
water,  but  much  less  heavily  than  mammalian  blood. 
The  buffering  power  and  hydrogen  carbonate  content 
have  been  calculated  in  relation  to  and  it  is  argued 
that  oxyhiemocyanin  is  a  stronger  acid  than  is 
reduced  haemocyanin.  R.  K.  Cannan. 

Coagulation  of  blood.  Effect  of  j>n,  dialysis, 
and  electrodialysis  on  the  coagulation  of  fibrino¬ 
gen.  R.  Rabinovitch  (Anal.  Asoc.  Quim.  Argentina, 
1926,  14,  139 — 157). — The  coagulation  of  oxalated 
plasma  by  thrombin,  La-diesis  venom,  or  recalcification 
is  affected  by  hydrogen-ion  concentration,  the 
maximum  coagulability  being  at  6-3 — 6-8.  In 

the  case  of  fibrinogen,  maximum  coagulability  is  at 
pH  6-6 — 6-8.  Both  plasma  and  fibrinogen  are  un- 
coagulable  below  piL  5-0  and  above  pa  8-0.  The 
transformation  of  fibrinogen  into  fibrin  can  take 
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place  both  in  acid  and  in  alkaline  solution.  Fibrinogen 
after  dialysis  for  a  month,  and  electrodialysis,  is 
coagulable  by  thrombin  or  Lachesis  venom.  The 
isoelectric  point  of  fresh  or  dialysed  and  electrodi- 
alysed  fibrinogen  is  between  pJt  5-86  and  6-2. 

G.  W.  Robinson. 

Phosphorus  partition  in  human  blood  and 
changes  in  different  individuals.  F.  Roller 
(Biochem.  Z.,  1926,  176,  483 — 489). — Tho  inorganic 
phosphorus  of  the  blood  of  any  individual  is  subject 
to  large  variations  similar  to  those  of  the  serum 
phosphate ;  the  absolute  quantities  of  the  various 
phosphorus  fractions  also  vary  considerably,  whilst 
that  of  total  organic  phosphorus  shows  large  differ¬ 
ences  in  different  individuals.  Tho  organic  soluble 
phosphorus  of  whole  blood  is  approximately  four 
times  that  of  serum,  and  a  certain  constancy  in  the 
relationship  between  inorganic  and  total  phosphorus 
appears  to  exist  in  any  single  individual. 

C.  Rimington. 

Ammonia  and  blood-sugar.  A.  A.  Horvath 
(J.  Biol.  Chem.,  1926,  70,  289 — 296). — Increase  of  the 
concentration  of  ammonia  in  the  blood  and  tissues 
of  rabbits,  brought  about  by  injection  of  ammonium 
carbonate  or  of  urease,  results  in  a  mild  hyper¬ 
glycemia,  which  is  regarded  as  the  response  of  the 
organism  to  tho  toxic  effects  of  the  ammonia.  High 
concentration  of  dextrose  may  lead  to  fictitiously  high 
values  for  the  urea  concentration  of  the  blood  when 
determined  in  the  protein-free  filtrate  by  the  method 
of  aeration.  C.  R.  Harington. 

I.  Specific  refraction  of  the  total  proteins  of 
blood  serum.  II.  Specific  refraction  of  serum 
albumin  and  globulin.  G.  Schretter  (Biochem. 
Z.,  1926,  177,  335—348,  349— 374).— I.  The  specific 
refractions  of  the  total  proteins  of  the  sera  of  a 
number  of  normal  and  pathological  animals  and  men 
are  tabulated  and  compared  with  the  results  of  other 
authors. 

II.  The  specific  refraction  of  albumin  and  globulin 
fractions  of  sera,  normal  and  pathological,  is  deter¬ 
mined  directly  in  the  isolated  material  and  indirectly 
in  the  protein-ammonium  sulphate  mixture,  and 
compared  with  the  mean  values  for  total  protein  and 
with  the  values  of  other  authors.  It  is  concluded 
that  refractometric  methods  must  not  be  regarded 
as  proving  changes  in  albumin  and  globulin  content 
in  pathological  conditions,  since  it  is  not  yet  possible 
to  decide  how  much  of  the  differences  observed  are 
due  to  errors  of  method.  P.  W.  Clutterbuck. 

Reaction  between  serum  and  alkaloids.  R. 
Beutner  (J.  Pharm.  Exp.  Ther.,  1926, 29,  95 — 103). — 
The  rate  at  which  pilocarpine  is  bound  by  sheep-  or 
ox-serum  is  demonstrated  by  the  addition  of  potassium 
mercuric  iodide  to  the  mixture,  when  any  of  the 
alkaloid  not  bound  is  precipitated.  Although  no 
alkaloid  may  be  detected  in  the  serum  after  1  hr.  unless 
an  excessive  quantity  has  been  added,  there  is  no 
appreciable  destruction  of  the  alkaloid  in  this  time, 
but  destruction  does  take  place  on  prolonged  keeping. 

W.  O.  Kermack. 

Astringent  action  of  aluminium  acetate.  W. 
Straub  (J.  Pharm.  Exp.  Ther.,  1926,  29,  83 — 93). — 
The  action  of  aluminium  acetate  solution  on  blood- 
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serum  and  on  elastic  connective  tissue  is  of  the 
nature  of  a  colloidal  precipitation,  being  maximal 
with  a  concentration  of  aluminium  acetate  of  approxim¬ 
ately  0-8%.  W.  0.  Kermack. 

Interferometric  application  of  the  Abder- 
halden  reaction  and  interferometric  analysis  of 
fermentative  processes.  E.  Kauemann  (Bio- 
chem.  Z.,  1926,  177,  206 — 238). — An  account  of 
interferometric  methods  applied  to  the  Abderhalden 
(pregnancy)  and  similar  reactions.  J.  Pryde. 

Electrodialysis  of  antitoxic  sera.  Precipit¬ 
ation  of  active  globulins.  R.  Wernicke  and  F. 
Modern  (Anal.  Asoc.  Quim.  Argentina,  1926,  14, 
158 — 169). — The  active  fractions  of  antidiphtheritic 
and  antitetanic  sera  have  been  separated  by  electro¬ 
dialysis.  Globulins  and  antitoxins  precipitated  by 
electrodialysis  partly  redissolve  in  the  albumin 
solution  by  simple  contact  when  the  current  is 
stopped.  G.  W.  Robinson. 

Embryos.  I.  Physico-chemical  changes  of 
the  proteins  of  hen’s  eggs  during  incubation. 
G.  E.  Vladimirov.  II.  Sugar,  residual-  and 
total-nitrogen  contents  of  egg-white  during 
incubation.  III.  Sugar,  fat,  and  residual- 
nitrogen  contents  of  the  blood  of  embryo  chicks. 
G.  E.  Vladimirov  and  A.  A.  Schmidt  (Biochem.  Z., 
1926,  177,  280—297,  298—303,  304 — 308). — I.  The 
amount  of  solid  substances  in  egg-white  increases 
during  incubation  from  13  to  14%,  whereas  of  the 
yolk  it  diminishes  in  the  first  week  from  50  to  40%, 
then  gradually  increases,  passing  the  original  value 
on  the  12th  day,  and  on  the  20th  day  reaches  55-7%. 
The  electrical  conductivity  during  incubation  falls 
from  7-6xl0“3  to  3xl0"3.  The  relationship  between 
conductivity  and  concentration  of  protein  is  not 
linear  when  the  latter  is  large.  The  osmotic  pressure, 
measured  by  f.-p.  depression  of  egg-white,  and  the 
concentration  of  hydrogen  ions  increase  during 
incubation,  the  pa,  after  removal  of  carbon  dioxide, 
although  always  decreasing,  being  greater  than  7-0 
until  the  16th  day. 

II.  The  amount  of  sugar  in  egg-white  (439  mg.%) 
decreases  during  incubation  and  reaches  values  inde¬ 
terminable  by  Michaelis’  method.  The  Hagedorn- 
Jensen  method  gives  incorrect  results  when  large 
amounts  of  solid  substances  are  present.  The  reduc¬ 
ing  substances  of  yolk  (200  mg.%)  also  decrease,  and 
on  the  14th  day  reach  a  constant  value  (62  mg.%). 
The  amount  of  residual  nitrogen  increases  propor¬ 
tionately  with  the  total  nitrogen  during  incubation. 

III.  The  amount  of  reducing  substances  of  the  blood 

of  an  embryo  chick  is  almost  constant  (150  mg.%)  and 
increases  on  hatching  (210  mg.%).  The  fat  content 
of  the  blood  is  surprisingly  large,  increasing  from 
about  300  to  500  mg.%  from  the  11th  to  the  20th  day 
of  incubation  and  then  decreasing  until  in  the  two-day- 
old  chick  it  is  138  mg.%.  The  residual  nitrogen  of  the 
blood  is  also  fairly  high,  varying  between  48  and 
63  mg.%.  P.  W.  Clutterbuck. 

Nitrogenous  metabolism  in  the  chick  embryo. 
C.  H.  Fiske  and  E.  A.  Boyden  (J.  Biol.  Chem.,  1926, 
70,  535 — 556). — Whereas  the  amniotic  cavity  of  the 
chick  embryo  contains  traces  only  of  nitrogenous 
substances,  the  allantoic  cavity  contains,  besides 


small  and  fairly  constant  amounts  of  ammo-acids  and 
of  creatine,  uric  acid  in  an  amount  which  increases 
with  the  age  of  the  embryo ;  tho  rate  of  increase  shows 
marked  acceleration  at  the  8th  and  11th  day  of 
incubation;  by  the  19th  day,  the  uric  acid  may 
amount  to  100  mg.,  of  which  the  greater  part  is  in  the 
form  of  a  deposit  of  urates.  It  is  therefore  concluded 
that  the  allantoic  fluid  is  a  true  excretion  and  that 
uric  acid  is  the  sole  end-product  of  nitrogenous 
metabolism  in  the  chick  embryo ;  the  amount  of 
uric  acid  indicates  that  protein  forms  about  6%  of  tho 
total  organic  matter  oxidised  (cf.  Murray,  A.,  1925, 
i,  1353).  Creatine  was  detected  as  early  as  the  8th 
day  of  incubation,  in  contradiction  to  tho  results  of 
Mellanby  (A.,  1908,  ii,  308).  C.  R.  Harington. 

Ovarian  residue.  Protein  fraction.  B. 
Fullerton  and  F.  W.  Heyl  (J.  Amer.  Pharm. 
Assoc.,  1926,  15,  18 — 30). — Ethyl  ether  extracted 
8-53%,  cold  absolute  ethyl  alcohol  6-0%  (of  which 
the  non-lipin  portion  was  4%),  cold  95%  ethyl 
alcohol  9-8%,  boiling  alcohol  11*7%.  The  water- 
and  saline-soluble  proteins  of  the  gland,  from  which 
corpus  luteum  has  been  removed,  consist  largely  of 
an  albumin,  M  8500,  containing  C  52-0,  H  7-0,  N  15-3, 
S  1-5%,  approximating  to  arginine  3,  lysine  7,  tyrosino 
4,  tryptophan  1,  cystine  2,  monoamino -acids  56  mols. 

Chemical  Abstracts. 

Basic  proteins.  A.  Kossel  and  W.  Staudt 
(Z.  physiol.  Chem.,  1926,  159,  172— 178).— The  basic 
protein  fraction  of  the  semen  of  Echinus  esculentus  is 
precipitated  as  sulphate  which  in  aqueous  solution 
gives  strong  arginino,  diazo-,  and  Millon  reactions, 
but  does  not  give  either  glyoxylic  or  dimethylammo- 
benzaklchyde  tests  for  tryptophan  nor  the  Molisch 
test.  The  arginine  content  is  about  the  mean  value 
for  and  tho  lysine  and  histidine  contents  rather  higher 
than  for  known  histones.  Protamine  of  the  semen 
of  Corcgonus  macrophthalmus  is  similarly  precipitated, 
and  after  purification  two  samples  gave  an  arginino 
content  of  90-85,  90-38%,  the  rotations  referred  to  the 
nitrogen  content  being  [a]^— 322-59°,  —322-73°.  This 
is  very  close  to  Kossel’s  value  for  salmine,  [a]p— 320-7°, 
and  it  is  claimed,  therefore,  that  the  protamine  of 
Coregonus  is  identical  with  salmine.  The  protamine 
sulphate  on  keeping  in  acid  solution  at  the  ordinary 
temperature  is  slowly  racemised.  This  accounts  for 
the  various  specific  rotations  in  tho  literature. 

P.  W.  Clutterbuck. 

Phosphorus  balance  in  tissues.  Javtllier  and 
H.  Allaire  (Compt.  rend.,  1926,  183,  619 — 620). — 
The  ratio  lipin  phosphorus  X 100  :  total  phosphorus 
varies  from  1  to  5  in  different  organs;  inorganic 
phosphorus  X 100 :  total  phosphorus  from  1  to  8 ; 
nuclein  phosphorus  X 100  :  total  phosphorus  from 
1  to  58 ;  and  nuclein  phosphorus  X 100 :  lipin 
phosphorus  from  1  to  309.  L.  F.  Hewitt. 

Transformation  products  of  the  pigments  of 
flesh  and  blood.  Origin  of  copratin  in  the 
spontaneous  putrefaction  of  blood  ;  spectro¬ 
scopic  reactions  of  crystallised  copratoporphyrin 
prepared  from  copratin.  O.  Schumm  (Z.  physiol. 
Chem.,  1926,  159,  194—198;  cf.  this  vol.,  87,  193). — 
Copratin  of  the  freces  arises  from  spontaneous  putre¬ 
faction  of  blood  pigment..  Horse-blood,  after  putre- 
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faction  for  1  year,  contained  a  pigment  consisting 
chiefly  of  copratin,  which  on  treatment  with  hydrazine 
hydrate  gave  chiefly  copratoporphyrin  together  with 
a  little  hajmateric  acid  (a-luematoporphyroidin),  but 
coproporphyrin  could  not  be  detected.  Coprato¬ 
porphyrin  obtained  by  putrefaction  of  blood  crystall¬ 
ises  from  ether  and  gives  the  characteristic  spectra  of 
copratoporphyrin  naturally  occurring  in  the  faeces 
and  also  of  copratoporphyrin  formed  from  copratin 
of  faeces.  P.  W.  Clutterbuck. 

a-Hsematoporphyroidin  (heemateric  acid)  and 
the  so-called  a-hsematoporphyrin.  0.  Schumm 
and  A.  Papendiecic  (Z.  physiol.  Chem.,  1926,  159, 
190 — 191). — a-Hrematoporphyrin  is  probably  not 
a  single  substance,  since  its  solution  in  hydro¬ 
chloric  acid  yields  a  substance  insoluble  in  chloro¬ 
form,  the  properties  of  which  resemble  closely 
those  of  Nencki’s  hamiatoporphyrin,  and  a  substance 
soluble  in  chloroform  resembling  haemateric  acid  (a- 
haematoporphyroidin).  It  has  not  as  yet  been  possible, 
however,  to  obtain  all  the  characteristic  properties 
of  a-hsematoporphyrin  from  a  solution  containing 
a-hsematoporphyroidin  and  Nencki’s  or  a  closely 
related  porphyrin.  P.  W.  Clutterbuck. 

Calcium-caseinogen  equilibria  and  their  bear¬ 
ing  on  the  secretion  of  calcium  in  milk.  N.  C. 
Wright  (J.  Agric.  Sci.,  1926,  16,  640 — 642). — In 
dialysis  experiments  with  a  collodion  membrane 
separating  an  internal  solution  consisting  of  4% 
caseinogon  in  0-02iV-sodium  hydroxide  and  external 
solutions  of  calcium  chloride  of  varying  concentration 
with  and  without  sodium  chloride,  added  to  maintain  a 
constant  anionic  concentration,  a  higher  concentration 
of  calcium  was  found  within  the  membrane.  The 
ratio  of  “  internal  ”  to  “  external  ”  calcium  increased 
as  the  concentration  of  the  calcium  chloride  in  tho 
outer  solution  was  diminished.  It  is  suggested  that 
the  ability  of  caseinogen  to  form  un-ionised  or  slightly 
ionised  salts  with  calcium  is  mainly  responsible  for 
this  unequal  distribution  and  also  governs  the  dis¬ 
tribution  of  calcium  between  blood  and  secreting  cells 
in  the  mammary  gland.  G.  W.  Robinson. 

Citric  acid  content  of  milk.  P.  F.  Sherwood 
and  B.  W.  Hammer  (Agric.  Exp.  Sta.  Iowa  State 
Coll.  Res.  Bull.,  1926,  No.  90,  19 — 39). — Minimal, 
maximal,  and  average  values  for  335  samples  of 
cow’s  milk  were:  citric  acid,  0-07,  0-33,  0-18%; 
acidity,  0-10,  0-25,  0-17%;  ash,  0-38,  1-10,  0-70%; 
fat,  1-60, 9-20, 4-58% ;  total  solids,  8-82, 20-15, 13-52%. 
The  citric  acid  content  was  unaffected  by  the  breed, 
milking  time,  stage  of  lactation,  or  season. 

Chemical  Abstracts. 

Comparative  analyses  of  the  milk  of  carabao 
and  Indian  buffalo.  J.  S.  Gomez  (Philippine  Agric., 
1926,  15,  75 — 84). — The  samples,  which  showed 
considerable  variation,  had,  respectively :  d  1-0352, 
1-0315;  water,  77-66,  80-99;  fat,  10-17,  7-31; 
caseinogen,  4-73,  4-48;  albumin,  1-25,  1-26;  lactose, 
4-93,4-89;  ash,  0-S69,  0-806. 

Chemical  Abstracts. 

Milk  of  Australian  women.  H.  S.  H.  Wardlaw 
and  E.  E.  P.  Dart  (Austral.  J.  Exp.  Biol.,  1926,  3, 
129 — 147).— The  modal  values  for  the  composition 


and  physical  constants  of  the  milk  of  Australian 
women  between  the  first  and  ninth  months  of  lactation 
are:  A  0-05830;  d  1-0296;  lactose  content  6-45%; 
protein  1-40%  ;  ash  0-19% ;  fat  5-30%.  As  lactation 
continues,  the  protein  and  ash  contents  and  A  fall 
slightly,  whilst  the  lactose  content  rises.  The  older 
the  mother,  tho  less  rich  is  the  milk  in  fat  and  in 
ash,  the  greater  tho  milk  volume  and  lactose  content. 
The  milk  of  women  between  22  and  27  compared  with 
that  of  members  of  other  age  groups  has  greatest  A 
and  lowest  protein  content.  With  increasing  number 
of  lactations,  up  to  the  fourth,  the  milk  volume 
increases,  whilst  the  percentage  fat  content  decreases. 

W.  Robson. 

Seasonal  variations  in  the  urinary  excretion 
of  total  phenols.  H.  G.  O.  Holck  (Amer.  J. 
Physiol.,  1926,  78,  299 — -307). — Records  covering 
2  years  show  that  the  excretion  of  phenols  by  a 
human  subject  was  about  120  mg.  higher  per  day  in 
the  summer  than  in  tho  winter.  It  is  suggested  that 
this  may  be  due  to  the  greater  exposure  to  sunlight. 

R.  K.  Cannan. 

Behaviour  of  dyes  in  the  blood  of  splenectom- 
ised  dogs.  G.  Farkas  and  H.  Tangl  (Biochem.  Z.,, 
1926,  177,  135 — 139). — Trypan-blue  injected  into 
the  blood-stream  of  splenectomised  dogs  is  excreted 
much  more  slowly  than  in  normal  animals. 

J.  Pryde. 

Hydrogen-ion  concentration  of  the  faeces. 
Participation  of  the  intestine  in  the  regulating 
mechanism  of  the  acid-base  equilibrium.  E. 
Grepbi  (Fol.  Clin.  Chim.  Micro.,  1926,  1,  68—72). — • 
A  discussion  of  recent  work.  T.  H.  Pope. 

Pernicious  anaemia.  I.  E.  W.  Montgomery 
(Canadian  Med.  Assoc.  J.,  1926, 16, 244 — 250). — Long- 
continued  drinking  of  slightly  alkaline  water  con¬ 
taining  excess  of  calcium,  magnesium,  chloride, 
sulphate,  etc.  is  regarded  as  a  causative  agent  loading 
to  achlorhydria  and  anaemia. 

Chemical  Abstracts. 

Pernicious  anaemia.  II.  Chloride  meta¬ 
bolism  in  the  anaemias,  especially  pernicious 
anaemia.  M.  G.  Rioch  and  A.  T.  Cameron  (Cana¬ 
dian  Med.  Assoc.  J.,  1926, 16,  244 — -250 ;  cf.  preceding 
abstract). — Plasma  chloride  is  relatively  constant 
and  normal  in  the  anaemias.  In  the  active  stage  of 
pernicious  anaemia  there  is  a  slight  lowering  of  coll 
chlorides.  Determination  of  whole  blood  chloride  is 
often  valueless.  Chemical  Abstracts. 

Relation  of  iron  to  nutritional  anaemia.  H.  S. 
Mitchell  and  L.  Schmidt  (J.  Biol.  Chem.,  1926,  70, 
471 — 486). — Investigation  of  the  effect  of  administer¬ 
ing  the  same  amount  of  iron,  in  different  forms,  to 
rats  suffering  from  nutritional  anaemia  as  the  result 
of  being  born  of  parents  which  had  been  kept  on  a 
diet  deficient  in  iron,  indicates  a  general  correlation 
between  the  efficacy  of  an  iron  compound  and  its 
solubility  rather  than  its  specific  nature. 

C.  R.  Harington. 

Healthy  and  arteriosclerotic  aorta.  I.  Quan¬ 
titative  proportions  of  cholesterol  and  chol- 
esteryl  esters.  R.  Schonheimer  (Z.  physiol.  Chem., 
1926,  160,  61 — 76). — The  cholesterol  and  cholesteryl 


1270 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


ester  contents  of  the  aorta  of  a  number  of  individuals, 
ages  13 — 70,  are  tabulated.  The  amount  of  the  total 
ether  extract  is  dependent  rather  on  the  degree  of 
arteriosclerosis  than  on  the  ago  of  the  individual. 
The  ether  extract  of  a  normal  aorta  weighs  20 — 60  mg., 
whereas  in  cases  of  arteriosclerosis  it  may  be  increased 
to  1 — 1-8  g.  The  cholesterol  percentage  of  the  total 
extract  remains  constant  in  all  the  cases  at  about 
26,  whereas  the  cholesteryl  ester  percentage  increases 
from  13  to  62-8  with  the  degree  of  arteriosclerosis. 
The  results  support  strongly  the  infiltration  theory. 

P.  W.  Clutterbuck. 

Adrenaline  content  of  the  suprarenals  of  birds 
during  beri-beri  (polyneuritis  gallinarium).  T. 
Go  (Ni.  Byor.  Gak.  K.  Tokyo,  1922,  12,  187).— The 
adrenaline  content  of  the  left  suprarenal  capsule 
of  the  hen  is  64 — 147  (average  97)  x  10"5  g. ;  experi¬ 
mental  beri-beri  causes  no  significant  change. 

Chemical  Abstracts. 

Hydrogen-ion  concentration  and  acid-combin¬ 
ing  power  of  the  mother's  milk  in  infantile  beri¬ 
beri.  B.  Matsumoto  (Biochem.  Z.,  1926,  177, 
118 — 131). — The  average  pa  of  boiled  cow’s  milk  is 

6- 69,  with  extremes  of  6-64  and  6-52.  The  acid¬ 
combining  power  of  cow’s  milk  is  three  to  four  times 
that  of  human  milk.  On  diluting  milk  with  water, 
the  acidity  drops  and  the  reaction  approaches  the 
neutral  point.  The  hydrogen-ion  concentration  of 
unboiled  milk  increases  rapidly  at  27 — 30°,  but 
remains  constant  for  several  hours  at  0 — 3°.  The 
average  pa  of  normal  milk  from  Japanese  women  is 

7- 17,  with  extremes  of  7-0  and  7-3.  It  tends  to  be 
greater  in  the  earlier  than  in  the  later  period  of 
lactation.  Neither  the  pit  nor  the  acid-combining 
power  of  the  mother’s  milk  is  appreciably  altered 
from  the  normal  in  infantile  beri-beri.  J.  Pryde. 

Blood-sugar  and  urinary  dextrose  :  nitrogen 
ratio  following  pancreatectomy.  W.  H. 
Chambers  and  P.  N.  Coryllos  (Amer.  J.  Physiol., 
1926,  78,  270 — 280). — An  increase  in  blood-sugar 
begins  within  2  hrs.  of  the  removal  of  the  pancreas. 
The  first  notable  increase  in  the  elimination  of 
nitrogen  is  concurrent  with  the  appearance  of 
glycosuria.  The  D  :  N  ratio  is  highest  about  the 
15th  to  the  18th  hr.,  and  declines  thereafter  during 
2  or  3  days  to  the  values  noted  by  Minkowski.  The 
results  suggest  an  early  effect  of  lack  of  insulin  on 
dextrose  metabolism,  reaching  a  maximum  in  about 
24  hrs.  There  is  a  rapid  depletion  of  the  glycogen 
stores  resulting  from  the  glycosuria. 

R.  K.  C  ANN  AN. 

Blood-sugar.  II.  Alimentary  byperglycsemia 
curves.  H.  K.  Barrenscheen  and  A.  Eislbr. 
HI.  Blood-sugar  and  phosphoric  acid  curves. 
1.  Methods.  IV.  2.  Dextrose.  V.  3.  Lsevul- 
ose  and  galactose.  VI.  4.  Diabetes.  H.  K. 
Barrenscheen,  F.  Doleschall,  and  L.  Popper. 
VII.  5.  Insulin.  H.  K.  Barrenscheen  and  R. 
Berger  (Biochem.  Z.,  1926,  177,  27—38,  39—19, 
50 — 66,  67 — 75,  76—80,  81 — -88). — II.  In  alimentary 
hyperglycemia  the  time  taken  to  reach  the  maximum 
value  is  a  constant  for  the  individual  and  is  independ¬ 
ent  of  the  amount  of  sugar  given,  on  which  latter, 
however,  the  extent  and  duration  of  the  hyper- 


glycsemia  depend.  Two  types  of  blood-sugar  curve 
are  described.  The  assimilation  type  is  characterised 
by  a  rapid  rise  and  fall,  followed  by  marked  hypo- 
glycmmia.  The  resorption  type  is  flat  and  pro¬ 
tracted,  and  is  not  followed  by  noteworthy  hypo- 
glycasmia.  The  former  type  of  curve  is  explained  as 
being  due  to  a  stimulus  from  the  added  sugar  leading 
to  an  output  of  the  subject’s  own  sugar. 

III.  The  average  values  for  blood  phosphorus  in 
twenty  normal  cases  were  found  to  be  inorganic  3-91 
and  (total  acid-soluble  organic  28-3  mg.%,  but  no 
constancy  was  observed  from  time  to  time  in  any  one 
case.  Whole-blood  phosphorus  is  generally  lower 
than  that  of  plasma  or  serum,  the  last-mentioned 
being  usually  highest  of  all  three.  Acid-soluble 
organic  phosphorus  is  practically  exclusively  confined 
to  the  corpuscles,  whilst  62-6%  of  the  inorganic 
phosphorus  is  found  in  the  plasma.  During  depro- 
teinisation  by  the  Schenck  or  trichloroacetic  acid 
method  some  organic  phosphorus  is  hydrolysed. 

IV.  Oral  administration  of  dextrose  is  followed  by 
an  increase  in  the  blood  phosphorus  during  the  first 
15  min.  A  fall  in  blood  phosphorus  follows,  the 
lowest  value  being  reached  long  after  the  maximum 
degree  of  hyperglycsemia.  The  total  acid-soluble 
organic  phosphorus  rises  towards  the  end  of  the 
experiment,  its  highest  point  usually  coinciding  with 
the  lowest  point  in  the  blood-sugar  curve.  The 
phosphorus  curves  show  a  behaviour  parallel  to  that 
of  the  assimilation  and  resorption  sugar  curves.  The 
urinary  phosphorus  excretion  is  diminished  after 
administration  of  dextrose.  Arterial  and  venous 
blood  give  similar  results  during  rising  hyperglycsemia, 
but  the  sugar  of  venous  blood  falls  sooner  and  more, 
extensively  than  that  of  arterial  blood.  Venous 
blood  does  not  show  an  increase  of  inorganic  phos¬ 
phorus  during  hyperglycsemia,  but  the  venous  acid- 
soluble  organic  phosphorus  is  greater  than  that  of 
arterial  blood.  Intravenous  administration  of  dextrose 
produces  a  fall  in  inorganic  blood  phosphorus  and  in 
total  acid-soluble  organic  phosphorus.  The  curves 
are  similar  to  those  of  the  resorption  type.  Urinary 
phosphorus  excretion  also  falls.  An  intravenous 
injection  of  dextrose  preceding  oral  administration 
produces  blood-sugar  and  phosphorus  curves  of  the 
resorption  type, 

V.  After  administration  of  lsevulose  the  blood- 
sugar  level  remains  below  that  reached  under  an 
equivalent  amount  of  dextrose.  Inorganic  phos¬ 
phorus  shows  a  fall  of  considerable  extent  and  duration, 
and  the  urinary  phosphorus  excretion  also  diminishes. 
It  is  concluded  that  lsevulose  is  rapidly  assimilated. 
Galactose  produces  a  hyperglycsemia  which  is  not 
associated  with  any  marked  influence  on  the  inorganic 
phosphorus  nor  with  any  alteration  in  the  urinary 
phosphorus  excretion.  Galactose  is  therefore 
assimilated  but  slowly. 

VI.  After  the  administration  of  dextrose  to 
diabetics,  the  inorganic  blood  phosphorus  shows  a 
slight  but  prolonged  fall,  whilst  the  urinary  phosphorus 
is  increased. 

VII.  Insulin  has  no  marked  effect  on  the  inorganic 
phosphorus  of  the  blood.  The  inorganic  phosphorus 
in  alimentary  hyperglycsemia  following  an  insulin 
injection  shows  variations  from  that  following 
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dextrose  alone.  The  acid-soluble  organic  phosphorus 
maintains  a  practically  constant  level.  J.  Pryde. 

Blood  chemistry  in  eclampsia.  H.  J.  Standee 
and  A.  H.  Radelet  (Bull.  Johns  Hopkins  Hosp., 
1926,  38,  423 — 430). — In  the  blood  of  eclampsia 
patients  there  is  high  uric  acid,  marked  increase 
in  lactic  acid,  decrease  in  carbon  dioxide-combining 
power,  and  a  definite  tendency  toward  hyperglycemia. 
There  is  usually  no  increase  in  non-protein  nitrogen, 
but  there  is  a  slight  but  definite  decrease  in  blood 
urea-nitrogen.  Chemical  Abstracts. 

Serum-alhumin,  -globulin,  and  fibrinogen  con¬ 
tents  of  the  blood  plasma  in  acute  and  chronic 
nephropathies.  G.  Fahr  and  W.  W.  Swanson 
(Arch.  Int.  Med.,  1926,  38,  510 — 526). — During 
glomerulonephritis,  decrease  of  the  albumin  content 
of  the  blood  takes  place,  whilst  the  globulin  content 
remains  constant  or  increases  slightly. 

W.  0.  Kermack. 

Urea  retention :  its  determination  by  the 
mercury-combining  power  of  blood.  P.  S. 
Hench  and  M.  Aldrich  (Arch.  Int.  Med.,  1926,  38, 
474 — 488). — Blood  deproteinised  by  trichloroacetic 
.acid  is  titrated  with  5%  mercuric  chloride  solution 
until  a  drop  of  the  mixture  just  gives  a  dark  reddish- 
brown  precipitate  when  added  to  sodium  carbonate 
solution.  The  number  of  c.c.  of  5%  mercuric 
chloride  which  are  equivalent  to  100  c.c.  of  blood 
is  defined  as  the  mercury-combining  power  of  the 
blood,  and  from  this  value  the  approximate  urea 
concentration  may  be  calculated  by  means  of  a 
formula.  W.  O.  Kermack. 

Fat  and  glycogen  in  tissues  in  experimentally 
induced  obesity  in  the  rat.  G.  L.  Foster  and 
C.  D.  Benninghoven  (J.  Biol.  Chem.,  1926,  70,  285 — 
287). — Following  injury  to  the  brain  in  the  region  of 
the  hypophysis,  there  is  observed  in  rats  a  great 
increase  in  the  percentage  of  fat  in  the  body,  and, 
in  most  cases,  an  increase  in  the  glycogen  of  the  liver ; 
the  composition  of  the  body  fat  is  not  significantly 
changed  from  the  normal.  C.  R.  Harington. 

Formation  of  organic  acids  and  retention  of 
•chlorides  in  lobar  pneumonia.  C.  Holten  (Arch. 
Int.  Med.,  1926,  38,  489 — 501). — During  the  febrile 
period  of  lobar  pneumonia,  there  is  retention  of 
chlorides  and  an  increase  in  the  organic  acids  excreted 
in  the  urine.  At  the  crisis,  the  chlorides  are  liberated 
and  there  occurs  a  decrease  in  the  rate  of  excretion  of 
the  acids.  W.  O.  Kermack. 

Combining  power  of  proteins  with  rose- 
Bengal.  S.  M.  Rosenthal  (J.  Pharm.  Exp.  Ther., 
1926,  29,  521 — 532). — When  a  solution  of  rose- 
Bengal  is  added  to  a  dilute  protein  solution,  adsorption 
of  the  dye  on  the  protein  appears  to  take  place,  with 
the  result  that  ivhen  the  mixture  is  acidified  with 
mineral  acid  so  that  the  pu  value  is  less  than  2-2,  at 
which  point  a  solution  of  rose-Bengal  normally 
becomes  colourless,  a  certain  amount  of  pink  colour 
is  retained,  depending  on  the  proportion  of  dye 
adsorbed.  Use  is  made  of  this  very  sensitive  reaction 
for  quantitative  experiments  on  the  adsorption  of  the 
dye  by  proteins,  and  it  is  found  that  the  adsorption 
decreases  on  heating,  the  exact  behaviour  depending 


on  the  particular  protein  present  in  solution.  Evidence 
is  adduced  that  the  protein  particles  in  solutions  of 
gelatin  of  concentration  greater  than  0-601%  undergo 
aggregation  rapidly  with  increasing  concentration. 

W.  0.  Kermack. 

Combining  power  of  proteins  witb  rose- 
Bengal.  II.  Application  as  a  quantitative  test 
to  tbe  cerebrospinal  fluid.  S.  M.  Rosenthal 
and  F.  D.  Ackman  (Arch.  Int.  Med.,  1926,  38,  527 — 
535). — Application  to  the  cerebrospinal  fluid  of  the 
property  of  rose-Bengal  to  combine  with  proteins 
(cf.  preceding  abstract)  shows  in  general  an  increased 
protein  content  in  cases  of  meningitis,  neurosyphilis, 
and  certain  other  conditions.  W.  0.  Kermack. 

Physiology  of  tbe  liver.  I.  Effect  of  legation 
of  tbe  hepatic  artery  on  carbohydrate  meta¬ 
bolism.  W.  S.  Collens,  D.  H.  Shelling,  and 
C.  S.  Byron  (Amer.  J.  Physiol.,  1926,  78,  349—357).— 
Death  from  hypoglycsemic  convulsions  follows  in  a 
period  varying  from  15  to  50  hrs.  according  to  the 
initial  reserves  of  glycogen  in  the  body  of  the  animal. 
At  death,  glycogen  has  completely  disappeared. 
Administration  of  dextrose  prevents  convulsions  and 
prolongs  life.  R.  K.  Cannan. 

Fate  of  sugar  in  tbe  animal  body.  II.  Re¬ 
lation  between  sugar  oxidation  and  glycogen 
formation,  in  normal  rats  and  rats  treated  witb 
insulin,  during  absorption  of  dextrose.  III. 
Rate  of  glycogen  formation  in  liver  during 
absorption  of  dextrose,  lsevulose,  and  galactose. 
C.  F.  Cori  and  G.  T.  Cori  (J.  Biol.  Chem.,  1926,  70, 
557 — 576,  577 — 585). — H.  During  the  absorption  of 
approximately  the  same  amounts  of  dextrose  over  the 
same  period  of  time,  the  proportion  of  the  sugar 
oxidised  is  less  than  that  converted  into  glycogen  in 
normal  rats ;  the  converse  is  true  in  rats  which  have 
been  treated  with  insulin.  The  difference  between 
the  two  groups  is  accounted  for  by  the  failure  of  the 
insulin-treated  animals  to  deposit  glycogen  in  the 
liver;  this  failure  is  regarded  as  being  due  to  the 
increased  rate  of  oxidation  of  dextrose  in  the  muscles. 

III.  The  deposition  of  glycogen  in  the  liver  of  rats, 
following  ingestion  of  sugar,  ceases  after  4  hrs. ; 
the  liver-glycogen  formation  is  as  great  after  admin¬ 
istration  of  laevulose  as  of  dextrose,  but  is  very  much 
less  after  galactose ;  in  the  case  of  any  sugar,  it  can 
be  almost  completely  suppressed  by  simultaneous 
administration  of  large  doses  of  insulin. 

C.  R.  Harington. 

Pentose  metabolism.  I.  Fate  of  xylose  ad¬ 
ministered  intravenously  to  the  rabbit.  R.  C. 

Corley  (J.  Biol.  Chem.,  1926,  70,  521 — 533). — After 
intravenous  injection  of  xylose  into  rabbits,  the 
substance  disappears  from  the  blood  in  4  hrs.  in  the 
normal  animal  and  after  chloroform  poisoning,  in 
2  hrs.  in  the  phloridzinised  animal,  and  in  8  hrs.  in 
the  nephritic  animal ;  the  pentose  is  for  the  most  part 
eliminated  in  the  urine,  but,  since  the  urinary  excretion 
continues  for  some  time  after  it  has  disappeared  from 
the  blood,  it  must  be  partly  temporarily  stored  in 
the  body.  Insulin  was  without  effect  on  the  meta¬ 
bolism  of  xylose.  C.  R.  Harington. 

Origin  of  glycuronic  acid  in  tbe  organism. 
A.  J.  Quick  (J.  Biol.  Chem.,  1926,  70,  397—404;  cf. 
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this  vol.,  1169). — So  long  as  the  supply  of 
carbohydrate  in  the  food  is  sufficient,  excretion  of 
glycuronic  acid  in  the  dog,  following  administration 
of  bomeol  or  of  benzoic  acid,  is  not  accompanied  by 
a  rise  in  the  nitrogenous  excretion;  such  a  rise  is, 
however,  observed  in  dogs  of  which  the  glycogen 
stores  have  been  depleted  by  starvation,  even  though 
dextrose  be  administered  together  with  the  benzoic 
acid.  It  is  therefore  concluded  that  glycuronic 
acid  is  most  easily  formed  from  glycogen;  in  the 
absence  of  this  it  is  derived  from  protein  more  readily 
than  from  dextrose.  C.  R.  Harington. 


Sugar  from  methylglyoxal  in  normal  animals. 
B.  Sjollema  and  L.  Seekles  (Biochem.  Z.,  1926, 176, 
431 — 440). — The  hyperglycemia  and  glycosuria  follow¬ 
ing  administration  of  methylglyoxal  to  rabbits 
Subcutaneously,  intravenously,  or  per  os  is  not  due 
to  the'direct  conversion  of  the  compound  into  dextrose. 
The  lethal  doses  for  the  rabbit  are :  intravenous 
0-3  g.,  oral  1-5  g.  per  kg.  body-weight. 

C.  Rimington. 


Dihydroxyacetone  metaholism.  W.  R.  Camp¬ 
bell,  A.  A.  Fletcher,  J.  Hepburn,  and  J.  Markowitz 
(J.  Pharm.  Exp.  Ther.,  1926,  27,  Proc.  258 — 259). — 
Dihydroxyacetone  in  the  presence  of  dextrose  may 
be  determined  by  reducing  molybdenum  compounds 
in  phosphoric  acid  and  tnen  reoxidising  with  per¬ 
manganate;  the  sensitivity  is  1  in  5xl05.  Dihydr¬ 
oxyacetone  is  present  in  normal  blood.  Intra¬ 
venous  injection  is  followed  by  a  rise  in  blood-sugar. 
Fed  to  the  starved,  depancreatised  dog,  it  is  quantit¬ 
atively  excreted  in  the  urine  as  dextrose.  In 
normal  human  subjects,  the  administration  of  equal 
quantities  of  dihydroxyacetone  and  dextrose  produces 
identical  results  on  the  phosphate  curve. 

Chemical  Abstracts. 


Relation  of  creatine  to  protein  and  carbo¬ 
hydrate  metabolism.  F.  Lieben  and  D.  Laszlo 
(Biochem.  Z.,  1926,  176,  403 — 430). — In  dogs  fed  on 
a  creatine-free  diet  the  excretion  of  creatine  sub¬ 
stances  runs  parallel  to  that  of  total  nitrogen  and  is 
uninfluenced  by  alimentary  glycosuria.  Following 
phloridzin  injection,  the  creatinine  excretion  rises 
parallel  with  that  of  total  nitrogen,  but  bears  no 
relation  to  the  excretion  of  sugar.  Injection  of 
possible  creatine  precursors  such  as  arginine  and 
metkylguanidine  during  phloridzin  glycosuria  causes 
no  alteration  in  the  level  of  creatinine  excretion. 
Administration  of  the  antipyretic,  tetrahydro-fl- 
naphthylamine,  causes  muscular  tremor  and  a  large 
increase  in  excretion  of  creatinine  substances. 

The  excretion  coefficient  of  creatine  is  about  80%, 
and  assuming  that  the  endogenously  produced 
substance  is  excreted  in  the  same  manner,  calculation 
shows  that  the  daily  excretion  can  be  more  than 
accounted  for  in  starvation  or  nitrogenous  equilibrium 
by  the  arginine  metabolised.  Feeding  gelatin  (as  a 
source  of  arginine)  and  blood-sausage  (as  a  source  of 
histidine)  led  to  no  conclusive  evidence  that  these 
amino-acids  were  related  to  creatinine  excretion. 

C.  Remington. 

Physiology  of  the  liver.  XV.  Efiect  of 
removal  of  the  liver  on  deamination.  J.  L. 
B  oilman,  F.  C.  Mann,  and  T.  B.  Magath  (Arner. 


J.  Physiol.,  1926,  78,  259 — 269). — In  a  number  of  dogs 
surviving  complete  removal  of  the  liver  from  8  to 
30  hrs.,  the  recovery  of  amino-acids  from  the  blood, 
urine,  and  tissues  was  approximately  equal  to  the 
anticipated  formation  of  urea  had  the  animal  been 
normal.  Injected  amino-acids  were  completely 
recovered  from  blood,  urine,  or  tissues  several  hours 
after  injection.  No  urea  is  formed  in  the  absence  of 
the  liver  and  no  ammonia  or  dextrose  is  formed  from 
amino-acids  after  hepatectomy.  The  deamination 
of  amino-acids  is,  therefore,  completely  dependent  on 
the  presence  of  the  liver.  R.  K.  Cannan. 

Relative  nutritional  value  of  synthetic  fats. 
J.  Ozaki  (Biochem.  Z.,  1926,  177,  156 — 167). — 
There  is  no  regular  relationship  between  the  nutri¬ 
tional  value  of  fats  and  the  number  of  carbon  atoms 
in  their  fatty  acids.  In  general,  fats  of  uneven 
fatty  acids  are  of  less  value  than  natural  fats.  Of 
the  former,  heptyrin  is  best,  whilst  propionin,  iso- 
valerin,  and  undecenoin  are  toxic.  Undecoin,  ob¬ 
tained  by  catalytic  hydrogenation  of  undecenoin,  is 
not  only  not  toxic,  but  promotes  growth.  Stearin 
and  margarin  are  utilised  but  slowly,  but  are  not 
directly  harmful.  There  is  no  ground  for  substituting 
margarin  for  natural  fats  in  a  diabetic  diet.  The 
nutritional  value  of  fats  of  hydroxylated  fatty  acids 
depends  rather  on  the  position  of  the  hydroxyl  groups 
than  on  their  number.  Fats  of  a-hydroxy-acids  are 
of  less  value  than  the  corresponding  saturated  fats — 
this  observation  is  used  as  an  argument  against 
a-oxidation.  Tho  fats  of  the  higher  a-hydroxy-acids 
are  better  utilised  than  those  of  the  lower  members. 
Acetylation  increases  the  nutritional  value  of  riein- 
olein,  but  not  of  dihydroxyundecolin,  dihydroxy- 
stearin,  or  trihydroxystearin.  Ricinolein  is  better 
utilised  than  the  isomeric  ricino-elaidin.  J.  Pryde. 

Destruction  of  a  hydantoin  nucleus  ( (J-methyl- 
hydantoin)  in  the  animal  body.  O.  H.  Gaebler 
(J.  Pharm.  Exp.  Ther.,  1926,  27,  Proc.  242).— When 
1*5 — 4  g.  of  (3-methylhydantoin  is  administered  to  a 
dog  subcutaneously,  only  15%  is  excreted  unchanged ; 
an  equal  amount  appeared  as  methylhydantoic  acid. 
Urea  excretion  rises  sufficiently  to  account  for  20% 
of  the  compound  given.  The  oxalic  acid  output  is 
increased  50  times.  p-Methylhydantoin  gives  a  strong 
positive  reaction  with  Rothera’s  nitroprusside  test 
for  acetone  substances ;  methylhydantoic  acid  gives  a 
negative  test.  Chemical  Abstracts. 

Detoxication  of  nitriles.  M.  Adeline,  L.  R. 
Cerecedo,  and  C.  P.  Sherwin  (J.  Biol.  Chem.,  1926, 
70,  461 — 469). — After  feeding  to  dogs  and  rabbits  of 
a  variety  of  substituted  benzonitriles  no  metabolic 
end-products  could  be  found  in  the  urine;  certain 
phenylacetonitriles  gave  rise  to  the  corresponding 
benzoic  acids,  which  were  excreted  in  the  free  con¬ 
dition  ;  in  these  cases  also  the  ethereal  sulphates  and 
the  thiocyanates  of  the  urine  were  generally  increased, 
and  there  was  sometimes  observed  a  positive  Millon’s 
reaction.  C.  R.  Harengton. 

Reciprocal  effect  of  sodium,  potassium,  and 
calcium  ions  on  the  weight  of  animals  on  an 
artificial  diet.  L.  Redina  (Biochem.  Z.,  1926, 
177,  253 — 265). — When  potassium  chloride  is  added 
to  a  diet  containing  sodium  chloride  and  vice  versa, 


BIOCHEMISTRY. 


1273 


until  the  ratio  Na  :  K  equals  1  :  0-2,  the  condition  of 
the  animal  improves  and  loss  in  weight  is  inhibited. 
Considerable  loss  in  weight  occurs,  however,  when  the 
ratio  equals  1  :  0-05,  1  :  0-5,  1:1,  or  0  05  : 1.  This 
result  depends,  not  on  the  absoluto  amounts  of 
potassium  and  sodium  ions,  but  on  their  proportion. 
In  similar  experiments  with  mixtures  of  calcium  and 
potassium  chlorides,  of  calcium  and  sodium  chlorides, 
and  of  calcium,  sodium,  and  potassium  chlorides,  no 
antagonistic  action  could  be  detected,  the  decrease  in 
weight  running  parallel  with  the  increase  of  calcium 
just  as  when  calcium  chloride  alone  was  added  to 
the  diet.  P.  W.  Clutterbuok. 

Potassium  in  animal  nutrition.  IV.  Potass¬ 
ium  requirements  for  normal  growth  and  main¬ 
tenance.  V.  Influence  of  potassium  on  excre¬ 
tion  of  sodium,  chlorine,  calcium,  and  phos¬ 
phorus.  H.  G.  Miller  (J.  Biol.  Chem.,  1926,  70, 
587 — 591,  593 — 598). — IV.  Failure  of  growth  and 
death  within  8  weeks  is  observed  in  growing  rats 
on  a  diet  containing  less  than  1  mg.  of  potassium 
per  diem.  The  minimum  daily  requirement  of 
potassium  for  normal  growth  is  15  mg.  for  males 
and  8  mg.  for  females;  2  mg.  per  diem  suffices  for 
maintenance  in  the  adult  animal. 

V.  Administration  of  potassium  salts  to  rats  leads 
to  an  increase  in  the  urinary  excretion  of  potassium, 
sodium,  and  chlorine,  but  to  no  marked  change  in 
that  of  calcium  and  phosphorus ;  the  fsecal  oxcretion 
of  these  elements  was  in  no  case  affected. 

C.  R.  Harington. 

Nutritive  value  of  inorganic  substances.  I. 
Normal  zinc  metabolism  with  particular  refer¬ 
ence  to  the  calcium  metabolism.  L.  T.  Fairhall 
(J.  Biol.  Chem.,  1926,  70,  495 — 512).— On  a  normal 
diet,  the  zinc  balance  of  rats  is  slightly  positive ;  on 
administration  of  sodium  hydrogen  carbonate  the 
balance  first  becomes  negative  and  then  returns  to 
normal ;  with  feeding  of  ammonium  chloride  it 
becomes  persistently  negative;  the  calcium  balance 
is  affected  only  by  the  acidosis  following  the  ammon¬ 
ium  chloride;  the  total  zinc  content  of  adult  rats  is 
7 — 8  mg.  and  the  rate  of  storage  of  zinc,  as  of  calcium, 
is  most  rapid  in  the  early  period  of  growth. 

C.  R.  Harington. 

Blood  pressure,  blood-cholesterol,  and  di¬ 
uresis  after  administration  of  bile-acids.  D. 
Adlersberg  andM.  Taubenhatts  (Biochem.  Z.,  1926, 
177, 400 — 405). — Administration  of  bile-acid  (dehydro- 
cholic  acid)  to  men  had  no  effect  in  one-third  of  the 
cases  on  blood  pressure,  but  in  the  remainder  caused 
a  decrease  of  12 — 30  mm.,  with  subsequent  return  to 
normal  in  1  hr.  The  blood  cholesterol,  initially 
normal,  in  3  of  7  cases  decreased  25 — 30%  and  in 
4  cases  increased  7 — 12%.  In  4  cases  with  initial 
high  blood-cholesterol,  a  decrease  of  11 — 30% 
occurred,  and  in  one  case  with  low  initial  blood- 
cholesterol,  it  remained  unchanged.  Diuresis  was 
produced  in  8  out  of  13  cases.  P.  W.  Cltjtterbuck. 

Effect  of  hydrogen-ion  and  salt  concentration 
on  survival  of  spermatozoa  of  Rana  fusca.  H. 
Barthelemy  (Compt.  rend.,  1926,  183,  675 — 677). — 
Spermatozoa  of  Rana  fusca  survive  longer  in  tap- 
water  than  in  distilled  water.  Addition  of  sodium 


hydroxide  does  not  markedly  increase  the  time  of 
survival,  but  0-15%  of  sodium  chloride  increases 
greatly  the  life  of  the  spermatozoa  in  ordinary  and 
in  distilled  water.  L.  F.  Hewitt. 

Cardiac  reactions  to  drugs  and  the  cH  of  the 
blood.  I.  Caffeine.  W.  Salant  and  J.  E. 
Nadler  (Amer.  J.  Physiol.,  1926,  78,  308 — 321). — 
When  the  pa  of  the  blood  is  below  normal,  caffeine 
depresses  the  heart.  A  rise  of  pa  up  to  0-15  above 
the  normal  confers  a  stimulating  action  on  the  drug, 
but  with  more  alkaline  blood  caffeino  again  becomes 
depressant.  R.  K.  Cannan. 

Clinical  pharmacology.  II.  Action  of 
“  salicyl  "  (“aspirin”)  and  caffeine  on  the 
acid-base  exchange  of  healthy  individuals. 
W.  H.  Veil  and  W.  Graubner  (Arch.  exp.  Path. 
Pharm.,  1926, 117,208 — 231). — The  effect  of  “aspirin,” 
caffeine,  and  a  mixture  of  the  two  substances  on  the 
acid-base  equilibrium  in  the  blood  and  on  the  excretion 
of  acid  and  base  in  the  urine  is  described. 

W.  0.  Kermack. 

Optical  isomerides.  VIII.  Influence  of  con¬ 
figuration  on  the  activity  of  tropeines.  A.  R. 
Cushny  (J.  Pharm.  Exp.  Ther.,  1926,  29,  5 — 16). — 
When  the  hydroxyl  group  in  the  acyl  group  of 
atropine  is  replaced  by  hydrogen,  the  resultant  com¬ 
pound  has  only  one-twohundredth  of  the  action  of 
atropine  itself  on  tho  myoneural  junction,  but  its 
action  on  the  nerve  ends  in  striated  muscle  and  on 
the  spinal  cord  of  the  frog  is  not  affected  to  the  same 
extent.  W.  O.  Kermack. 

[Fate  of  injected]  quinine.  R.  A.  Hatcher  and 
S.  Weiss  (J.  Pharm.  Exp.  Ther.,  1926,  29,  279 — 
296). — Quinine  may  be  determined  in  blood  or  tissues 
by  extracting  it  with  chloroform  and  titrating  the 
extract  with  bromine  water.  This  method  is  applied 
to  determine  the  fate  of  quinine  after  injection. 
Small  quantities  rapidly  disappear  from  the  blood¬ 
stream  and  appear  to  be  adsorbed  on  the  capillary 
walls.  W.  0.  Kermack. 

Use  of  lead  chloride  for  the  purification  of 
organic  liquids  in  the  toxicological  investigation 
of  alkaloids.  J.  Magnin  (Anal.  Asoc.  Qulm. 
Argentina,  1926,  14,  170 — 176). — In  the  examination 
of  liquids  containing  organic  matter,  in  particular 
acid  extracts  of  viscera,  the  proteins  may  be  pre¬ 
cipitated  completely  by  addition  of  hot  saturated 
lead  chloride  solution.  After  centrifuging,  the  alkal¬ 
oids  may  be  extracted  from  the  clear  solution  with  a 
suitable  solvent,  e.g.,  ammoniacal  benzene. 

G.  W.  Robinson. 

Phenyldialkylacetamides  as  hypnotics.  A. 
Ltjmiere  and  F.  Perrin  (Compt.  rend.,  1926,  183, 
617 — 619). — Phenyldiethylacetamide,  u-phenyl- a-n- 
propyl-n-valeramide,  m.  p.  95°,  a-jrfienijl-a-allyl-n-valer- 
amide,  m.  p.  55°,  and  phenyldiallylacetarnide,  m.  p.  75°, 
prepared  by  hydrolysis  of  the  corresponding  nitriles, 
have  pronounced  hypnotic  properties,  but  their 
toxicity  and  delay  in  action  are  prejudicial  to  thera¬ 
peutic  use.  L.  F.  Hewitt. 

Mechanism  of  chemotherapeutic  action.  J.  A. 
Mandel  and  H.  Steedel  (Z.  physiol.  Chem.,  1926, 
160,  91 — 95). — “  Germanin  ”  (Baeyer  205)  readily 
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combines  with  protamines  (clupein)  and  histones 
(thymus),  giving  sparingly  soluble  precipitates.  Its 
chemotherapeutic  action  may  depend  on  a  similar 
.fixation  by  nuclear  material.  P.  W.  Cltttterbitck. 

■Chemotherapy  of  neurosyphilis  and  trypano¬ 
somiasis.  A.  S.  Loevenhart  and  W.  K.  S. 
Thomas  (J.  Pharm.  Exp.  Ther.,  1926,  29,  69 — 82). — 
A  discussion  of  the  relation  of  the  chemical  con¬ 
stitution  of  12  arsenical  derivatives  to  their  actions 
on  experimental  trypanosomiasis  in  rats  and  rabbits 
and  also  on  neurosyphilis  in  man. 

W.  0.  Kermack. 

Cyanamide  poisoning.  I.  Chemical  point  of 
attack  of  cyanamide.  S.  Glatibach  (Arch.  exp. 
Path.  Pharm.,  1926,  117,  247 — 256). — The  concen¬ 
tration  of  reduced  glutathione  in  the  muscles  of  a 
frog  is  decreased  as  the  result  of  cyanamide  poisoning. 
The  concentration  of  sulphydryl  groups  as  deter¬ 
mined  by  iodine  titration  increases  when  normal  frog 
muscle  is  incubated  at  37°,  but  decreases  when 
cyanamide  is  added  or  when  the  muscle  is  from  a 
frog  poisoned  by  cyanamide.  Poisoned  muscle  is  less 
able  than  normal  muscle  to  reduce  cystine  to  cysteine. 

W.  0.  Kermack. 

Has  mercuric  sulphide  a  toxic  action?  H. . 
Niklasson  and  C.  G.  Santesson  (J.  Pharm.  Exp. 
Ther.,  1926,  29,  117 — 134). — Subcutaneous  or  intra¬ 
muscular  injection  of  a  sufficient  quantity  of  mercuric 
sulphide  gives  rise  to  a  marked  local  reaction,  which 
may  be  accompanied  by  symptoms  of  general  mercury 
poisoning.  W.  0.  Kermack. 

Blood  changes  in  acute  mercuric  chloride 
poisoning.  J.  M.  Looney  (J.  Biol.  Chem.,  1926, 
70,  513 — 519). — During  the  course  of  a  fatal  case  of 
mercuric  chloride  poisoning  there  was  observed  a 
progressive  increase  in  the  non-protein  nitrogen  of 
the  blood;  in  the  terminal  stages  the  increase  was 
particularly  marked  in  the  case  of  the  residual 
nitrogen  and  of  the  creatine  (which  exceeded  the 
creatinine) ;  the  increase  in  the  amino-acids  and  uric 
acid  was  proportionately  less.  C.  R.  Harington. 

Fate  of  cadmium  after  parenteral  adminis¬ 
tration.  G.  Hessel  (Biochem.  Z.,  1926,  177,  146 — 
155). — The  absorption  of  insoluble  basic  cadmium 
salicylate  (“cadmiol”)  is  slow,  but  when  introduced 
into  the  blood,  cadmium  disappears  rapidly.  Both 
after  intramuscular  and  intravenous  administration, 
cadmium  is  found  in  the  liver  and  kidney,  the  former 
organ  containing  the  largest  absolute  amount,  the 
latter  the  largest  relative  amount.  The  excretion  of 
cadmium  is  slow,  10 — 12  mg.  given  intravenously 
requiring  4  weeks  for  complete  excretion.  Elimin¬ 
ation  takes  place  through  the  kidney  and  the  intestine, 
the  metal  appearing  in  the  urine  on  the  first  day,  in 
the  faeces  on  the  fourth  or  fifth  day  after  adminis¬ 
tration.  J.  Pryde. 

Antagonistic  action  of  magnesium  and  calcium 
salts  and  mode  of  action  of  some  analgsesic 
drugs.  A.  D.  Hirscheelder  and  E.  R.  Serles 
(J.  Pharm.  Exp.  Ther.,  1926,  29,  441 — 448). — Magnes¬ 
ium  salts  and  also  the  ordinary  soporific  drugs  and 
analgsesics  tend  to  produce  water-in-oil  emulsions, 
whilst  calcium  salts  tend  rather  to  produce  oil-in¬ 


water  emulsion.  This  is  apparently  related  to  the 
fact  that  calcium  oleate  is  much  less  soluble  in  oil 
than  is  magnesium  oleate.  W.  O.  Kermack. 

Antagonistic  biological  action  of  metallic 
silver  and  tin.  A.  Drzewina  and  G.  Bohn  (Compt. 
rend.,  1926,  183,  571 — 572). — Convoluta  rapidly 
undergo  cytolysis  when  in  contact  with  metallic 
silver,  but  tin  has  no  effect  on  the  organisms,  and 
metallic  silver  in  contact  with  tin  has  no  effect. 

L.  E.  Hewitt. 

Activation  by  light  of  effect  of  silver  on  Con¬ 
voluta.  A.  Drzewina  and  G.  Bohn  (Compt.  rend., 
1926,  183,  677 — 679;  cf.  preceding  abstract). — 
Exposure  to  light  enhances  the  effect  of  silver  on 
Convoluta  and  assists  activation  of  the  inactivated 
metal.  L.  E.  Hewitt. 

Non-existence  of  some  enzymes.  A.  J. 
Kltjyver  (Z.  physiol.  Chem.,  1926,  158,  111 — 112; 
cf.  Kluyver  and  Donker,  A.,  1925,  i,  1215). — A  claim 
for  priority  over  Kostytschev  (this  vol.,  756). 

C.  Hollins. 

Complement  of  amylase.  V.  Sugar-protein 
condensation.  H.  Pringsheim  and  M.  Winter 
(Biochem.  Z.,  1926, 177,  406 — 417). — Undigested  egg- 
albumin  does  not  stimulate  the  action  of  pancreatic 
amylase,  but  does  so  after  digestion  with  pepsin. 
Digested  serum-albumin,  myosin,  myogen,  and  yeast 
protein  also  activate,  but  digested  gelatin,  caseinogen, 
elastin,  fibrin  albumose,  peptone  from  albumin, 
tyrosine,  and  trypsin-digested  peptone  from  albumin 
do  not.  Pepsin-digested  egg-  and  serum-albumin 
also  activate  malt  amylase,  whereas  digested  peptone 
from  albumin  does  not.  Maltose  combines  with 
peptone  from  albumin  and  with  pepsin-digested 
caseinogen  and  myosin,  but  not  with  tyrosine  (cf. 
this  vol.,  864).  P.  W.  Clutterbuck. 

Physiology  of  digestion.  XIII.  Attempted 
reactivation  of  salivary  amylase  inactivated  by 
acid.  C.  Schwarz  and  E.  Gewiss  (Eermentforsch., 
1926,  9,  57 — 63). — Salivary  amylase  inactivated  by 
treatment  with  0-2 — 0-025AT- hydrochloric  acid  for 
varying  periods  regained  no  activity  when  the  reaction 
was  subsequently  adjusted  to  the  optimum  of  the 
enzyme.  It  is  concluded  that  the  salivary  amylase 
is  destroyed  in  the  stomach  and  is  not  reactivated  in 
the  intestine.  R.  K.  Cannan. 

Compounds  of  enzymes  with  inactivating  sub¬ 
stances.  II.  K.  Myrback  (Z.  physiol.  Chem., 
1926,  159,  1 — 84). — The  nature  of  the  inactive  or 
less  active  inactivator-enzyme  complex  is  investig¬ 
ated,  in  the  case  of  salivary-,  pancreatic-,  and  malt- 
amylase.  Salt-free  amylase  at  its  optimum  pa  (6-0) 
possesses  about  40%  of  the  activity  of  chloride- 
amylase  at  its  optimum  pa  (6-7).  Acetate  ions  do 
not  combine  with  salivary  amylase,  but  influence  the 
reaction  only  through  alteration  in  pu.  Phosphate 
and  sulphate  similarly  do  not  unite  with  amylase. 
Nitrate-amylase  has  its  optimum  at  pa  6-9 — 7-0,  the 
maximal  activity  being  about  the  same  as  that  of 
chloride-free  amylase.  Chlorate-amylase  has  ap¬ 
proximately  the  same  activity  as  nitrate-amylase. 
Bromide-,  iodide-,  fluoride-,  and  cyanide-amylases 
are  also  examined.  The  different  activities  of 
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amylase  and  its  salt  compounds  do  not  depend  on 
different  affinities  for  the  substrate  nor  on  different 
reaction  velocities.  The  different  maximal  activities, 
together  with  the  different  pR  optima,  may  be  ex¬ 
plained  in  terms  of  a  change  of  the  dissociation  con¬ 
stant  of  the  enzyme,  regarded  as  an  amphoteric 
substance,  on  addition  of  the  various  substances. 
This  conclusion  is  strongly  supported  by  a  large 
number  of  inactivation  experiments.  Picric  and 
phosphotungstic  acids  and  tannin  inactivate  amylase, 
due  to  their  combination  with  a  basic  group  of  the 
enzyme  and  metals  (copper,  mercury,  cadmium, 
nickel,  lead,  cobalt,  manganese),  inactivate  by  com¬ 
bining  with  the  enzyme-acid  or  enzyme-substrate- 
acid.  The  investigation  brings  further  evidence  in 
favour  of  the  supposed  identity  of  pancreatic-  and 
salivary-amylase  (cf.  A.,  1924,  i,  593,  594). 

P.  W.  Clutterbuck. 

Production  of  oxydases.  0.  Fernandez  and 
T.  Garmendia  (Anal.  FIs.  Quim.,  1926,  24,  495 — 
507). — An  account  of  experiments  on  the  growth  of 
Bacillus  coli  in  media  composed  of  different  carbo¬ 
hydrates  together  with  glutamic  acid,  cystine,  taurine, 
or  sodium  taurocholate,  under  aerobic  and  anaerobic 
conditions.  The  results  demonstrate  an  antagonism 
between  peroxydases  and  catalases  and  also  an 
increased  production  of  peroxydases  under  anaerobic 
conditions.  G.  W.  Robinson. 

Bactericidal  power  of  enzymes.  E.  Glaser 
and  F.  Prinz  (Fermentforsch.,  1926,  9,  64 — 73). — 
Some  bactericidal  action  was  shown  by  preparations 
of  plant  oxydases  from  various  sources,  by  prepar¬ 
ations  of  emulsin,  amylase,  and  trypsin  and  an  extract 
of  leucocytes  and  endocrine  organs,  all  of  which  gave 
some  of  the  reactions  of  oxydase  systems. 

R.  K.  Cannan. 

Peroxydase.  III.  Kinetics.  H.  Uoko  and 
H.  W.  Bansi  (Z.  physiol.  Chem.,  1926,  159,  235— 
257). — The  maximum  observed  rate  of  oxidation  of 
pyrogallol  is  at  pu  7-0.  The  oxidation  cannot  be 
studied  in  more  alkaline  solutions  because  of  oxygen 
absorption.  The  optimum  pR  for  the  oxidation  of 
guaiacol  is  between  5-0  and  5-2  and  of  cresol  between 
3-5  and  5-0.  The  kind  of  buffer  used  is  not  of 
importance.  H.  I.  Coombs. 

Peroxydase.  V.  Determination  of  peroxyd¬ 
ase.  VI.  Inhibition  of  peroxydase  by  hydro¬ 
gen  peroxide.  R.  Willstatter  and  H.  Weber 
(Annalen,  1926,  449,  156—174,  175—187;  cf.  A., 
1923,  i,  1243). — V.  Whereas  the  pyrogallol  method 
of  determination  (ibid.,  1918,  i,  555)  involves  a  com¬ 
plicated  reaction,  the  new  method  involves  the  action 
of  only  one  atom  of  oxygen,  and  no  intermediate 
products  are  formed.  The  method  consists  of  the 
oxidation  of  the  leuco-base  to  malachite-green  in 
dilute  acetic  acid-sodium  acetate  solution  by  the 
action  of  hydrogen  peroxide  under  the  influence  of 
peroxydase  (cf.  von  Czyhlarz  and  von  Fiirth,  Hof- 
meister’s  Beitriige,  1907,  10,  358).  Under  optimum 
conditions,  the  system  is  so  adjusted  that  the  same 
amount  of  leuco-base  is  oxidised  in  each  successive 
interval  of  time,  until  nearly  all  the  hydrogen  per¬ 
oxide  is  used  up.  The  amount  of  malachite-green 


formed  in  5  min.  indicates  the  activity  of  the  per¬ 
oxydase  solution,  and  is  determined  colorimetrically. 
High  concentrations  of  the  reagents  inhibit  the 
reaction,  the  optimum  concentrations  being :  acetic 
acid  0-05iV,  sodium  acetate  Nj 300,  and  hydrogen 
peroxide  0-25  mg./lOO  c.c.  The  results  obtained 
show  a  deviation  of  less  than  1%  from  the  mean 
except  in  the  case  of  very  dilute  solutions,  when  the 
deviation  is  T5%. 

The  activity  of  a  solution  of  peroxydase  fluctuates 
irregularly,  corresponding  values  being  obtained  by 
both  the  pyrogallol  and  leuco-base  methods.  Neither 
temperature  nor  light  has  any  influence  on  the  degree 
of  fluctuation,  but  crude  samples  of  peroxydase  show 
less  fluctuation  than  purified  specimens.  It  is  thought 
that  this  inconstant  activity  is  a  characteristic  of 
peroxydase  and  is  nob  due  to  external  influences. 

VI.  Excess  of  hydrogen  peroxide  decreases  the 
activity  of  the  enzyme  and  ultimately  prevents  all 
action.  Thus,  for  the  same  quantity  of  peroxydase 
(beet  juice),  when  tlm  concentration  of  hydrogen 
peroxide  is  0-25  nm^/fOO  c.c.,  the  amount  of  malachite- 
green  formed  in  fymin.  is  340  mg.,  whilst  with  hydrogen 
peroxide  100  mg./lOO  c.c.  the  amount  of  dye  formed  in 
5  min.  is  only  17  mg.  Preliminary  treatment  of  the 
peroxydase  with  varying  quantities  of  hydrogen  per¬ 
oxide  before  adding  the  leuco-base  reduced  the  yield 
of  dye  to  about  50%  of  that  normally  obtained  at 
the  concentration  of  peroxide  used,  but  did  not 
materially  affect  the  time  required  for  the  reaction 
to  come  to  a  standstill.  The  reduction  of  the  hydro¬ 
gen  peroxide  content  of  such  an  inhibited  system  by 
the  addition  of  catalase  causes  the  oxidation  to 
continue  in  a  normal  manner. 

To  explain  these  phenomena,  it  is  suggested  that 
the  peroxydase  reacts  -with  the  hydrogen  peroxide, 
forming  two  additive  compounds  corresponding  with 
the  formulse  HOOH  and  H2OIO  for  hydrogen  per¬ 
oxide.  One  of  these  compounds  (A)  is  active,  whilst 
the  other  (B)  is  relatively  inactive  and  requires  a 
higher  concentration  of  pyrogallol  for  its  decom¬ 
position.  When  either  A  or  B  gives  up  its  active 
oxygen,  a  hydrate  of  peroxydase  is  possibly  obtained, 
which  again  reacts  with  hydrogen  peroxide,  yielding 
active  (D)  and  inactive  (C)  compounds.  C  requires 
a  still  higher  concentration  of  pyrogallol  than  B  for 
its  decomposition. 

Addition  of  peroxydase  to  solutions  of  hydrogen 
peroxide  has  a  stabilising  effect,  which  is  not  due  to 
enzyme  action,  as  peroxydase  solutions  rendered 
inactive  by  heat  have  a  similar  effect.  R.  W.  West. 

Stability  of  pepsin  solutions.  Sterile  enzyme 
preparations.  P.  Rostock  (Fermentforsch.,  1926, 
9,  84 — 88). — Pepsin  solutions  may  be  preserved  for 
long  periods  -without  loss  of  activity  and  in  a  sterile 
condition  by  treatment  with  “  iodonascin  ”  (an  iodine 
preparation).  R.  K.  Cannan. 

Proteases  of  urine.  I.  Effect  of  diet  on  the 
pepsinogen  of  normal  urine  and  the  anti-pepsin 
of  the  serum.  O.  Peczenik  and  M.  Kawahara 
(Fermentforsch.,  1926,  9,  97 — 116). — The  pepsinogen 
of  the  urine  varies  with  the  species.  The  output  is 
stimulated  during  digestion.  The  anti-pepsin  of 
serum  is  thermolabile,  non-dialysable,  and  may  be 
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extracted,  with  ether.  Its  amount  in  the  scrum  is 
related  to  the  diet  and  state  of  digestion. 

R.  K.  Cannan. 

Preparation  of  trypsin.  J.  A.  Smorodinzev 
and  A.  N.  Ad  ova  (Fermentforsch.,  1926,  9,  1 — 8). — 
Comparison  is  made  of  Frankel’s  modifications 
(Abderhalden’s  “  Biol.  Arbeitsmeth.,”  IV,  1,  10, 
1922)  of  tho  methods  of  von  Wittich  and  Danilewsky 
for  the  separation  of  trypsin  from  the  pancreas.  By 
filtration  through  paper  of  the  glycerol  extract  of  the 
gland,  followed  by  precipitation  with  4  vols.  of 
alcohol,  a  product  completely  soluble  in  dilute  sodium 
carbonate  is  obtained  which  is  20  times  as  active  as 
that  yielded  by  the  method  of  Danilewsky.  Trypsin 
is  not  adsorbed  by  magnesium  oxide,  but  a  precipitate 
of  calcium  phosphate  induced  in  the  trypsin  solution 
removes  about  half  of  the  enzyme. 

R  K.  Cannan. 

Nephelometric  investigation  of  enzymic  pro¬ 
teolysis.  VI.  Kinetics  of  tryptic  hydrolysis. 
H.  Kleinmann  (Biochem.  Z.,  1926,  177,  89 — 106). — 
An  investigation  of  the  influence  of  (1)  duration  of 
hydrolysis,  (2)  variations  in  the  concentration  of 
enzyme  alone,  of  substrate  alone,  and  of  both  together, 
(3)  acid  and  tryptic  hydrolysis  products,  boiled  and 
unboiled,  (4)  temperature,  on  the  course  of  tryptic 
hydrolysis  of  caseinogen.  J.  Pryde. 

Anti-enzymes.  Anti-trypsin.  I.  F.  Stande- 
nath  (Fcrmentforsch.,  1926,  9,  9 — 17). — The  juice  of 
ox  muscle  contains  enzymes  which  actively  hydrolyse 
glycyltryptophan  and  silk  peptone.  Their  action  is 
not  inhibited  by  strongly  anti-tryptic  sera  and  no 
anti-enzyme  is  produced  when  the  juice  is  injected 
into  rabbits.  R.  K.  Cannan. 

Tissue  and  serum  proteases  (peptidases).  II. 
F.  Standenath  (Fermentforsch.,  1926,  9,  18 — 40; 
cf.  preceding  abstract). — Comparison  is  made  ojE  tho 
proteolytic  activity  on  gelatin  of  extracts  of  various 
tissues  of  the  guinea-pig.  In  these  extracts  there  is 
present  an  enzyme  which  clots  solutions  of  caseinogen 
in  the  presence  of  calcium.  The  optimum  of  this 
enzyme  is  between  pn  5  and  6.  These  enzymes  are 
strongly  inhibited  by  guinea-pig  serum.  Tissue 
extracts  and  sera  from  a  variety  of  animals  were  able 
to  hydrolyse  glycyltryptophan,  silk  peptone,  and 
Witte  peptone.  There  are  recorded  observations  on 
tho  thermolability,  relation  of  activity  to  pa,  and 
degree  of  adsorption  of  these  enzymes  by  charcoal, 
kaolin,  and  colloidal  ferric  hydroxide.  The  peptid¬ 
ases  of  tissues  and  of  serum  showed  some  differences 
in  these  respects.  Moreover,  the  enzyme  responsible 
for  the  hydrolysis  of  silk  peptone  is,  by  the  same 
argument,  to  be  distinguished  from  that  which  acts 
on  glycyltryptophan.  R  K.  Cannan. 

Specificity  of  tyrosinase.  E.  Abderhalden 
and  A.  B.  Gutmann  (Fermentforsch.,  1926,  9,  117). — 
Tyrosinase  led  to  no  production  of  colour  with  o-  or 
m-hydroxyphenyl-a-aminopropionic  acid. 

R  K.  Cannan. 

Synthesis  of  urea  from  ammonium  hydrogen 
carbonate  solution  by  animal  charcoal,  tissue 
pulp,  or  blood.  E.  Abderhalden  and  S.  Bttadze 
(Fermentforsch,,  1926,  9,  89 — 96). — The  formation 


of  urea  from  ammonium  hydrogen  carbonate  under 
the  influence  of  animal  charcoal  is  confirmed  (A., 
1925,  i,  796).  It  is  shown  that  liver-tissue,  and  to  a 
less  extent  muscle,  kidney,  and  milk,  have  the  same 
power.  Blood  was  almost  inactive.  Neither  cyanide 
nor  iron  had  any  effect  on  the  reaction. 

R  K.  Cannan. 

Hylergography.  Effect  of  neutral  salts  on 
cells.  F.  Boas  (Biochem.  Z.,  1926,  176,  349 — 402). 
— Anions  stimulate  yeast  fermentation  as  follows : 
SCN'<C1'<N03'<S04".  Light  has  no  influence  on 
this  order,  but  greatly  enhances  the  activity  of  the 
cells,  permeability  also  increasing.  When  perme¬ 
ability  exceeds  an  optimum  value,  the  cell  activity 
decreases  and  anions  then  have  an  inhibiting  effect. 
Fermenting  cells  are  more  sensitive  to  salt  than  to 
hydrogen-ion  concentration. 

Salt  solutions  also  exhibit  a  stimulating  effect  on  the 
tyrosinase  of  the  potato  in  tho  following  manner : 
SCN'<C1'<N03'<S04",  that  is,  in  the  order  of  in¬ 
creasing  hydration.  Bile  salts  also  stimulate  the 
tyrosinase  reaction  even  in  a  concentration  of 
1 : 16,000,  the  coll  permeability  being  increased,  but 
digitonin  and  sapotoxin  are  without  effect. 

The  efficacy  of  anions  in  inhibiting  growth  of  the 
bacteria  Bacillus  prodigiosum  and  Azotobacter  chroo- 
coccum  follows  the  order  SCN'>Cl'>S04">Br'.  In 
the  case  of  fungi,  inhibition  of  growth  occurs  in  the 
following  order  :  Br'>S04">Cl'>N03'>SCN'. 

C.  Remington. 

Fermentation  and  growth  in  dry  yeast-cells. 
I.  H.  von  Euler  and  C.  Barthel  (Z.  physiol. 
Chem.,  1926,  159,  85 — 92). — Dried  bottom  yeast-// 
after  treatment  with  alcohol  ferments  sugar  solution 
at  the  ordinary  temperature  under  strictly  sterile 
conditions,  tho  velocity  becoming  constant  after  about 
10 — 30  min.  The  number  of  living  cells  is  not  more 
than  1/20,000  of  the  number  originally  present. 

P.  W.  Clutterbuck. 

Oxido-reductase  of  yeast.  A.  Lebedev  (Fer¬ 
mentforsch.,  1926,  9,  74—83). — Tho  reducing  power 
of  yeast  maceration  extract  is  attributed  chiefly  to  a 
reductase  acting  on  aldehydic  substances.  The 
filtrate  from  boiled  fresh  maceration  extract  has  no 
reducing  power,  whereas  that  from  autolysed  macer¬ 
ation  extract  has.  The  latter  is  attributed  to  gluta¬ 
thione  or  allied  substances  liberated  by  autolysis, 
although  the  enhanced  reducing  power  of  autolysed 
extract  is  also  due  probably  to  an  oxido-reductase 
acting  on  purines  which  have  been  liberated  by 
autolysis.  The  filtrate  from  fresh  extract  which  had 
been  warmed  to  60°  retained  some  reducing  power, 
although  there  was  a  separation  of  coagulated  protein. 
This  filtrate  was  unable  to  ferment  sugar  or  glyceric 
acid,  but  fermented  pyruvic  acid  more  actively  than 
did  the  unheated  extract.  The  relation  of  these 
results  to  the  several  enzymes  involved  in  the  author’s 
scheme  for  alcoholic  fermentation  is  discussed. 

R.  K.  Cannan. 

Growth-stimulating  action  of  yeast  extract 
for  Saccharomyces  sake.  R.  Takada  (J.  Soc.  Chem. 
Ind.  Japan,  1926,  29,  358 — 363). — Saccharomyces 
sake  can  grow  with  an  extremely  minute  quantity  of 

bios,”  although  the  growth  is  very  slow  and  the 
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yeast  cells  are  small  in  size.”  The  growth-promoting 
action  of  yeast  extract  is  almost  proportional  to  the 
amount  of  the  extract  added,  if  the  duration  of 
culture  be  short,  but  in  the  course  of  time  its  effect 
is  gradually  lessened.  On  keeping  for  a  longer  time, 
a  culture  with  no  yeast  extract  contains  more  cells 
than  one  to  which  yeast  extract  has  been  added. 

K.  K asthma. 

Action  of  carbon  monoxide  on  the  metabolism 
of  yeast.  0.  Warburg  (Biochem.  Z.,  1926,  177, 
471 — 486). — The  respiratory  enzyme  of  yeast  com¬ 
bines  with  carbon  monoxide,  and  when  shaken  with  a 
mixture  of  oxygen  and  carbon  monoxide,  is  dis¬ 
tributed  between  the  two.  Carbon  monoxide,  there¬ 
fore,  inhibits  respiration,  the  more  strongly  the  lower 
the  oxygen  pressure.  The  compound  of  enzyme  and 
carbon  monoxide  dissociates  on  exposure  to  light,  and 
is  a  pigment  which  absorbs  wave-lengths  436  (most 
strongly),  546,  and  578  P.  W.  Clutterbuck. 

Action  of  certain  fat  solvents  on  alcoholic 
fermentation.  N.  G.  ICerr  and  W.  J.  Young 
(Austral.  J.  Exp.  Biol.,  1926,  3,  177 — 185). — Benzene, 
xylene,  ethyl  ether,  and  ethyl  butyrate,  like  toluene, 
markedly  reduce  the  rate  of  fermentation  of  dextrose 
by  yeast.  Light  petroleum  has  a  less  marked  effect, 
whilst  chloroform,  ethyl  and  amyl  acetates,  and  butyl 
alcohol  completely  inhibit  fermentation.  After  treat¬ 
ment  with  benzene,  xylene,  ether,  or  ethyl  butyrate, 
but  not  with  light  petroleum,  yeast  reacted  to  phos¬ 
phate,  forming  hexosephosphate.  Ether  and  light 
petroleum,  like  toluene,  increased  the  rate  of  auto- 
fermentation.  When  treated  with  ether  or  toluene, 
yeast-cells  became  more  permeable  to  free  and  com¬ 
bined  phosphates  which  can  be  removed  by  water. 
After  washing  yeast  with  ether,  the  co-enzyme  of 
alcoholic  fermentation  could  be  removed  from  tho 
cells  by  washing  with  water,  the  cells  simultaneously 
losing  their  fermentative  activity  towards  dextrose; 
re-addition  of  the  washings  to  the  cells  restores  that 
activity.  A  method  of  preparing  the  mono-  and 
di-hexosephosphates  is  described.  It  is  suggested 
that  yeast-cells  after  treatment  with  light  petroleum, 
toluene,  and  ether  represent  three  degrees  of  internal 
disorganisation  of  the  cells,  the  change  being  least 
pronounced  with  the  first,  most  pronounced  with  the 
last.  W.  Robson. 

Action  of  ether  on  the  yeast-cell.  I.  Carb¬ 
oxylase.  N.  G.  Kerr  and  W.  J.  Young  (Austral. 
J.  Exp.  Biol.,  1926,  3,  187 — 188;  cf.  preceding 
extract). — Yeast  treated  with  ether,  and  the  eo- 
enzyme  afterwards  removed  with  water,  behaved 
similarly  to  washed  zymin.  W.  Robson. 

Porphyratin  of  yeast.  II.  0.  Sohumm  (Z. 
physiol.  Chem.,  1926,  158,  77 — 79;  cf.  this  vol., 
758). — Larger  quantities  of  the  porphyrin  of  yeast 
porphyratin  were  prepared,  and  its  properties  con¬ 
firmed.  The  methyl  ester,  m.  p.  219°,  identical  with 
that  of  haemateric  acid,  gives  by  treatment  with  alkali 
a  modified  porphyrin  with  changed  solubility  and 
spectrum,  as  is  tho  case  with  haemateric  acid.  Tho 
identity  of  two  porphyrins  of  animal  and  vegetable 
origin,  respectively,  is  thus  established. 

C.  Hollins. 


Porphyratin  of  yeast.  III.  0.  Schumm  (Z. 
physiol.  Chem.,  1926,  159,  192 — 193). — Crude 

porphyratin  is  obtained  by  macerating  pressed  yeast 
with  3 — 5  times  the  amount  of  acetic  acid,  extracting 
twice  with  1 — 14  times  the  volume  of  light  petroleum, 
and  then  treating  the  residue  with  chloroform,  tho 
chloroform  layer  being  finally  washed  with  water. 
The  substance  gives  a  pure  hsematin  spectrum,  and, 
on  addition  of  a  drop  of  hydrazine  hydrate,  readily 
passes  into  the  porphyrin.  It  is  confirmed  that  the 
porphyrin  obtained  by  removal  of  iron  from  yeast 
porphyratin  gives  all  the  characteristic  spectroscopic 
reactions  of  haemateric  acid  (a-haematoporphyroidin). 
(See  this  vol.,  758,  1269.)  P.  W.  Clutterbuck. 

Intermediate  formation  of  methylglyoxal  in 
degradation  of  dextrose  by  micro-organisms. 
E.  Aubel  (Compt.  rend.,  1926,  183,  572 — 574). — 
The  intermediate  formation  of  methylglyoxal  in 
the  transformation  of  dextrose  into  lactic  acid  by 
Bacillus  coli  and  certain  yeasts  is  considered 
theoretically.  L.  E.  Hewitt. 

Uric  acid  metabolism.  Production  of  uric 
acid  by  bacteria.  J.  E.  McDonald,  V.  E.  Levine, 
and  M.  Gleason  (Amer.  J.  Physiol.,  1926,  78,  437 — 
448 ).— Bacillus  foccalis  allcaligenes,  B.  enteritidis,  B. 
paratyphosus-B ,  a  strain  of  Staphylococcus  pyogenes 
albus,  and  a  mixed  culture  from  the  mouth  showed 
evidence  of  production  of  uric  acidinpurine-freemcdia . 
B.  coli ,  B.  pyocyaneus,  B.  proleus,  B.  bulgaricus,  and 
some  strains  of  S.  pyogenes  produced  no  uric  acid. 
Difficulties  in  the  determination  of  urio  acid  are 
discussed.  If  uric  acid  is  produced  by  the  intestinal 
flora  and  is  absorbed,  then  a  new  exogenous  source  of 
uric  acid  is  indicated.  R.  K.  Cannan. 

Calcium  carbonate  in  a  group  of  sulphur 
bacteria.  E.  Bersa  (Ber.  deut.  hot.  Ges.,  1926, 
44,  474 — 478). — The  calcium  compounds  of  Achromal- 
ium  consist  of  calcium  carbonate,  and  not  of  calcium 
thiosulphate,  as  claimed  by  Hannavart. 

R.  IC.  Cannan. 

Chemistry  of  bacteria.  XII.  Albumin- 
globulin  fraction  of  tubercle  bacillus.  XIII. 
Alkali-soluble  protein  of  tubercle  bacillus.  R.  D. 
Coghill  (J.  Biol.  Chem.,  1926,  70,  439-447,  449— 
455). — XII.  Human  tubercle  bacilli  wore  dried 
and  de-fatted  at  low  temperatures,  and  the  resulting 
material  was  extracted  with  water;  the  aqueous 
extract,  on  acidification  with  acetic  acid,  yielded  a 
protein  characterised  by  a  high  content  of  basic 
amino-acids;  figures  for  the  nitrogen  distribution, 
according  to  the  method  of  Van  Slyke,  are  given. 
Extraction  of  the  bacteria  with  5%  sodium  chloride 
removed  36%  of  the  total  nitrogen,  the  greater  part 
being  dialysable;  the  non-dialysable  residue  con¬ 
sisted  of  water-soluble  protein,  no  globulin  being 
detected;  the  protein  preparations  gave  the  Molisch 
reaction,  but  did  not  reduce  Benedict’s  solution  even 
after  hydrolysis. 

XIH.  Extraction  of  the  residue  left  after  removal 
of  the  water-soluble  protein,  with  0-5%  sodium 
hydroxide,  yielded  a  larger  amount  of  an  alkali- 
soluble  protein,  analytical  figures  for  which  are 
given;  this  protein  again  gave  the  Molisch  reaction, 
but  no  reactions  for  reducing  sugars  before  or  after 
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hydrolysis ;  it  was  devoid  of  biological  activity,  in 
contrast  to  the  water-soluble  protein  described  above, 
which  showed  a  strong  tuberculin  action. 

C.  R.  Harington. 

Action  of  typhoid  bacillus  on  milk.  C.  Gorini 
(Cornpt.  rend.,  1920,  183,  681 — 682). —Bacillus 

typhosus,  when  cultured  on  milk,  during  the  first 
30 — 10  days  peptonises  the  caseinogen  and  renders 
the  milk  clear  and  alkaline,  and  then  during  the  next 
30 — 10  days  a  clot  is  formed  and  the  milk  becomes 
acid  in  reaction.  L.  F.  Hewitt. 

Enzymes  of  the  “  Anka  ”  and  of  Monasciis 
’purpureas.  S.  Hagiwara  and  N.  Aoyama  (Rep. 
Hep.  Ind.  Govt.  Res.  Inst.  Formosa,  1924,  5,  43). — 
Amylase,  emulsin,  peroxydase,  and  remiin  (possibly 
also  trypsin  and  protease)  were  present  in  the  “  Anka  ” 
of  Formosa  and  China,  grown  at  37 — 38°.  Amylase, 
maltase,  emulsin,  peroxydase,  and  rennin  were 
found  in  a  sample  grown  at  38 — 39°. 

Chemical  Abstracts. 

Effect  of  molecular  complexity  on  end-pro¬ 
ducts  of  fermentation  by  Clostridium  thermo- 
cellum.  W.  H.  Peterson,  E.  B.  Fred,  and  E.  A. 
Marten  (J.  Biol.  Chem.,  1926,  70,  309 — 317). — 
Fermentation  of  the  monosaccharides,  except 
galactose,  leads  to  the  conversion  of  the  greater  part 
of  the  sugar  into  volatile  acid,  d-lactic  acid,  and  alcohol ; 
the  formation  of  lactic  acid  is  most  marked  in  the  case 
of  lasvulose,  where  it  represents  75%  of  the  sugar. 
The  fermentation  of  galactose,  lactose,  and  still 
more  that  of  raffinose  and  of  starch,  approximates 
more  closely  to  that  previously  observed  (this  vol., 
325)  for  cellulose,  small  amounts  only  of  lactic  acid 
being  formed.  Mannitol  and  salicin  are  fermented  to 
a  small  extent,  with  production  of  a  small  amount  of 
lactic  acid ;  malic  acid  is  not  fermented  at  all. 

C.  R.  Harington. 

Influence  of  hormones  on  the  fat  content  of 
blood.  A.  Fleisch  (Biochem.  Z.,  1926,  177,  461 — 
470).— The  daily  and  weekly  variations  of  the  fat 
content  of  blood  (the  total  light  petroleum  extract, 
i.e.,  fat  and  cholesterol)  in  rabbits  usually  lie  between 
d;20%,  but  may  be  much  greater  in  individual  cases. 
Intravenous  injection  of  0-1 — 1  mg.  of  adrenaline 
produces  for  24  hrs.  a  decrease  of  17 — 30%.  Larger 
quantities  (3 — 6  mg.)  injected  subcutaneously  cause 
the  blood-fat  to  be  increased  to  twice  or  four  times 
its  original  value  during  the  first  and  second  days. 
Small  doses  of  acetylcholine  (0-2 — 6  mg.)  produce  for 
several  days  a  decrease  of  blood-fat  of  about  20%. 
Larger  doses  (15  mg.)  produce  an  increase  of  1^—4 
times  the  original  amount  during  24  hrs. 

P.  W.  Clutterbuck. 

Specific  nature  of  animal  proteases.  VII. 
Chemical  nature  of  insulin.  K.  Felix  and  E. 
Waldschmidt-Leitz  (Ber.,  1926,  59,  [5],  2367 — - 
2370).— The  activity  of  insulin  is  smoothly  and  com¬ 
pletely  destroyed  by  pepsin  and  activated  trypsin, 
but  is  not  influenced  by  non-activated,  kinase-free 
trypsin  or  by  trypsin-free  erepsin.  If  these  observ¬ 
ations  are  confirmed  with  homogeneous  insulin,  it 
appears  that  the  latter  substance  is  structurally 
related  more  closely  to  the  complex  than  to  the  simple 
peptides.  H.  Wren. 


Lability  of  sulphur  in  cystine  derivatives  and 
its  possible  bearing'  on  the  constitution  of 
insulin.  E.  Brand  and  M.  Sandberg  (J.  Biol. 
Chem.,  1926,  70,  381 — 395). — The  lability  towards 
alkali  of  the  sulphur  in  dialanylcystine,  dialanyl- 
cystine  dianhydride,  and  of  a  sulphur-containing  sub¬ 
stance  obtained  from  the  mother-liquor  in  the  pre¬ 
paration  of  the  latter  compound,  is  much  greater  than 
that  of  the  sulphur  in  cystine  itself ;  the  lability  of  the 
sulphur  in  insulin  (cf.  Abel  and  Geiling,  A.,  1925,  i, 
1218)  therefore  does  not  necessarily  indicate  the 
absence  of  cystine  from  the  insulin  molecule.  A 
modification  of  the  colour  reactions  for  carbonyl 
groups  proposed  by  Abderhalden  (ibid.,  1924,  i,  1361) 
is  described,  by  which  positive  reactions  were  obtained 
with  diketopiperazines,  with  insulin,  and,  in  general, 
with  compounds  containing  a  carbonyl  group,  but 
not  with  proteins  or  amino-acids  except  cystine.  It 
is  thought  that  the  presence  of  sulphur  compounds  in 
insulin  is  sufficient  to  account  for  the  colour  reactions 
given  by  the  latter  substance.  C.  R.  Harington. 

Activation  of  insulin.  E.  Glaser  and  G. 
Halpern  (Biochem.  Z.,  1926,  117,  196 — 205). — 
Insulin  is  activated  by  the  oxydase  of  eosinophile 
granular  corpuscles,  but  not  by  the  peroxydase  of 
bone-marrow  nor  by  the  aldehydase  of  liver.  The 
kinase  of  the  small  intestine  has  a  marked  activating 
action.  Alteration  of  the  pn  does  not  appear  to  be 
a  factor  in  influencing  the  action  of  insulin.  Of 
plant  products,  tyrosinase  and  horse-radish  per¬ 
oxydase  are  inactive,  but  yeast  press-juice  which  has 
been  boiled  for  8  hrs.  has  a  marked  activating  effect. 
These  and  similar  activators  are  supposed  to  convert 
preformed  inactive  insulin  into  the  active  form  and  to 
have  some  importance  in  relation  to  the  preparation 
of  the  internal  secretion.  J.  Pryde. 

Insulin  and  the  production  of  acetone  sub¬ 
stances  by  the  perfused  liver.  H.  S.  Rarer 
and  E.  C.  Smith  (J.  Physiol.,  1926,  62,  17 — 32). — 
When  the  liver  of  the  cat  was  perfused  with  its  own 
blood,  the  amount  of  acetone  substances  formed  varied 
directly  as  the  fat  and  inversely  as  the  glycogen 
content  of  the  liver.  When  sodium  butyrate  was 
added  to  the  blood,  80%  of  that  destroyed  was 
recovered  as  acetone  substances.  In  neither  case 
was  acetone  production  affected  by  insulin,  nor  did 
the  latter  cause  glycogenolysis  or  storage  of  glycogen 
— even  when  there  was  a  considerable  hyperglycasmia. 
The  antiketogenic  effect  of  carbohydrate  in  the  intact 
animal  is  attributed  to  an  increased  carbohydrate 
metabolism,  resulting  in  a  reduction  of  the  fat  meta¬ 
bolism  below  the  level  at  which  the  acetone  sub¬ 
stances  produced  fail  to  be  completely  oxidised  by  the 
animal.  Fat  mobilisation  results  from  the  depletion 
of  the  glycogen  stores.  R.  K.  Cannan. 

Glycogen  content  of  the  liver  under  insulin. 
II.  E.  Frank,  M.  Nothmann,  and  E.  Hartmann 
(Biochem.  Z.,  1926,  177,  132 — 134;  cf.  Grevenstuk 
and  Laqueur,  this  vol.,  870). — It  is  contended  that  the 
effect  of  very  small  doses  of  insulin  in  increasing  the 
glycogen  content  of  the  liver  is  not  due  to  the  action 
of  the  hydrochloric  acid  in  which  the  insulin  is 
dissolved.  J.  Pryde. 
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“Neo-glucose."  K.  Iwasaki  (Biochem.  Z,, 
1926,  177,  10 — 15). — No  confirmation  is  obtained  of 
the  claim  of  Lundsgaard  and  Holboll  that  “  neo¬ 
glucose  ”  is  formed  from  dextrose  by  the  action  of 
insulin  and  muscle-tissue.  J.  Pryde. 

Desiccated  gonadal  substances.  H.  Sharlit, 
H.  M.  Noyes,  and  K.  G.  Falk  (Med.  J.  Rec.,  1926, 
June  2,  reprint). — In  a  series  of  commercial  ovarian 
preparations,  the  esterase  activity  was  found  to 
follow  the  amount  of  soluble  nitrogen.  Such  tests  of 
the  enzyme  activity  are  suggested  as  a  control  of  the 
efficiency  of  desiccation  in  preserving  the  “  freshness  ” 
of  the  tissues  for  biological  purposes. 

R.  K.  Cannan. 

Changes  in  the  blood  following  administration 
of  parathyroid  hormone.  A.  Cantarow,  W.  R. 
Caven,  and  B.  Gordon  (Arch.  Int.  Med.,  1926,  38, 
502 — 509). — After  administration  of  parathyroid 
hormone  to  man,  there  is  no  change  in  the  carbon 
dioxide  combining  power  of  the  blood  or  in  the 
chloride  content  of  the  plasma,  but  there  appears  to 
be  an  increase  in  the  concentration  of  the  blood 
protein  and  a  decrease  in  its  coagulation  time,  as  well 
as  an  increase  in  its  calcium  content. 

W.  0.  Kermack. 

Relation  of  secretin  formation  to  the  entrance 
of  acid  chyme  into  the  small  intestine.  Pro¬ 
perties  of  secretin.  J.  Mellanby  and  A.  St.  G. 
Huggett  (J.  Physiol.,  1926,  61,  122—130).— 
Secretin,  which  is  apparently  a  secondary  albumose, 
being  soluble  in  water,  and  destroyed  by  pepsin, 
trypsin,  and  the  intracellular  enzymes  of  the  small 
intestine,  exists  in  the  preformed  state  in  the  mucous 
membrane  of  the  upper  two-thirds  of  the  small 
intestine  of  the  goat.  Secretin  is  not  derived  from 
the  alimentary  digestion  of  protein,  nor  is  there 
evidence  that  hydrochloric  acid  converts  a  precursor 
(prosecretin)  in  the  duodenal  mucous  membrane  into 
secretin.  A.  A.  Eldridge. 

Concentration  of  vitamin-/!.  III.  P.  A. 
Levene  and  B.  J.  C.  van  der  Hoeven  (J.  Pharm. 
Exp.  Ther.,  1926,  29,  227— 231).— Purification  of 
vitamin-S  is  effected  by  extracting  the  Osborne- 
Wakeman  fraction  (A.,  1925,  i,  1516)  with  absolute 
alcohol  until  a  non-hygroscopic  powder  is  obtained ; 
this  powder  is  dissolved  in  water,  brought  to  pa  4-0, 
when  an  inactive  precipitate  separates.  The  active 
solution  is  deaminised  with  barium  nitrite  and  sulph¬ 
uric  acid,  the  active  material  adsorbed  on  silica  gel, 
and  then  extracted  from  the  gel  as  previously  described 
(i loc .  cit.).  The  yellow  powder  obtained  reduces  Feli- 
ling’s  solution  after  hydrolysis,  and  contains  sulphur, 
liberated  on  heating  with  alkali,  but  no  amino- 
nitrogen.  The  activity,  which  is  equal  to  or  slightly 
greater  than  that  of  the  most  potent  preparation 
previously  made,  corresponds  with  35 — 50%  of  the 
original  material.  W.  0.  Kermack. 

Plant  pbospbatides.  IV.  Relation  between 
vitamin  action  and  surface  activity  of  pbos¬ 
pbatides.  V.  Grafe  and  H.  Magistris  (Biochem. 
Z.,  1926,  177,  16 — 26). — It  is  suggested  that  the 
vitamin  activity  of  plant  foodstuffs  is  a  function  of 
their  water-soluble  phosphatide  content  and  is 


related  to  the  surface  activity  of  the  latter.  This 
correlation  is  shown  only  in  phosphatides  obtained 
by  water  dialysis  at  the  ordinary  temperature,  and 
not  in  cell  phosphatides  obtained  by  chemical  means. 
The  water-soluble  native  phosphatide  fraction  con¬ 
tains  also  carbohydrate,  purines,  and  colouring  matter, 
in  addition  to  various  electrolytes.  The  vitamin 
activity  is  regarded  as  a  function  of  the  whole  com¬ 
plex  “  native  phosphatide,”  and  is  not  shown  by  any 
of  the  individual  degradation  products  obtained  by 
chemical  means.  J.  Pryde. 

Relation  between  peroxidation  and  vitamin-/). 
L.  Yoder  (J.  Biol.  Chem.,  1926,  70,  297 — 307). — 
In  substances  which  are  naturally  active  in  preventing 
rickets  or  which  have  been  rendered  so  by  moderate 
irradiation  with  ultra-violet  light,  a  general  correl¬ 
ation  was  observed  between  antirachitic  potency 
and  the  power  to  liberate  iodino  from  iodides  (the 
latter  being  regarded  as  evidence  of  the  presence  of 
peroxides).  On  prolonged  irradiation,  heating  in  the 
air,  or  ageing,  however,  the  peroxide  reaction  con¬ 
tinued  to  increase,  whilst  the  antirachitic  activity  was 
destroyed.  C.  R.  Harington. 

Experimental  rickets.  XXVII.  Variation  in 
vitamin-D  content  of  butter  fat.  E .  V.  McCollum, 
N.  Simmonds,  and  J.  E.  Becker  (J.  Biol.  Chem.,  1926, 
70,  437 — 438).— Variations  in  the  vitamin-D  content 
of  butter  fat,  which  is  a  constituent  of  the  diet  recom¬ 
mended  (A.,  1925,  i,  1366)  for  the  preparation  of  rats 
for  experiments  involving  vitamin-D,  may  introduce 
errors ;  the  proportion  of  this  fat  should  therefore  be 
kept  as  low  as  possible.  C.  R.  Harington. 

Photoactivity.  N.  Henning  and  W.  Schaefer 
(Biochem.  Z„  1926,  177,  109— 117).— Blood  sub¬ 
jected  to  ultra-violet  irradiation,  both  in  open  dishes 
and  in  vivo  (mice),  shows  no  photochemical  action  on 
a  sensitive  plate.  Cod-liver  oil,  which  is  spontan¬ 
eously  photoactive,  acquires  enhanced  photoactivity 
after  ultra-violet  irradiation  and  also  after  heating 
for  30  min.  at  100°.  Kept  for  20  min.  at  its  b.  p.,  the 
photoactivity  of  the  oil  is  destroyed.  The  ultra¬ 
violet  and  heat  effects  are  additive,  but  apparently 
depend  on  different  mechanisms,  since  after  being 
kept  at  its  b.  p.  for  20  min.  and  then  cooled,  a  portion 
of  the  oil  could  not  be  activated  by  heating  at  100° 
for  30  min.,  whereas  another  portion  of  the  same  oil 
was  readily  rendered  photoactive  by  irradiation. 
Castor  oil,  initially  inactive,  also  became  photo¬ 
active  on  being  heated  or  irradiated.  Synthetic 
inactive  tributyrin  could  be  activated  by  irradiation, 
but  not  by  heating.  On  the  other  hand,  glycerol  and 
stearic  and  palmitic  acids  are  not  activated  by  irradia¬ 
tion.  Oleic  acid,  linseed  oil,  and  turpentine  oil  are, 
like  cod-liver  oil,  spontaneously  photoactive.  No 
photoactivity  is  developed  on  irradiating  fruit  juices 
containing  vitamin-6'.  Substances  with  spontan¬ 
eous  photochemical  activity,  such  as  turpentine, 
cod-liver  and  linseed  oils,  give  a  peroxydase  reaction 
with  benzidine  in  the  absence  of  hydrogen  peroxide, 
whilst  photoinactive  substances  give  a  negative  result. 
Hydrogen  peroxide  itself  has  a  marked  effect  on  the 
sensitive  plate.  Substances  with  acquired  photo¬ 
activity  ( e.g irradiated  tributyrin  or  castor  oil) 
liberate  iodine  from  potassium  iodide.  The  “  photo- 
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activity  ”  is  probably  therefore  in  some  way  assoc¬ 
iated  with  the  formation  of  labile  oxygen  compounds. 
Unsaturated  compounds  show  no  change  in  their 
double  linkings  after  irradiation.  J.  Pryde. 

Physiological  equilibrium  in  plants.  Pro¬ 
duction  of  solid  matter  and  the  absorption  of 
nitrogen  in  Hclianthus  animus,  L.,  with  different 
amounts  of  nitrogen  supply.  A.  Ripper  and  0. 
Ludwig  (Biochem.  Z.,  1926,  177,  318 — 334). — The 
course  of  growth  and  nitrogen  absorption  of  Helianthus 
annuus ,  L.,  was  investigated  with  varying  nitrogen 
supply.  The  growth  constant  with  the  smaller 
nitrogen  supply  is  lower,  but  the  relative  production 
of  solid  material  and  the  relative  absorption  of 
nitrogen  are  greater  in  the  first  half  of  the  growth 
curve.  The  nitrogen  absorption,  however,  calculated 
relative  to  the  weight  of  solid  material  formed  with 
smaller  nitrogen  supply,  is  below  that  with  larger 
nitrogen  supply.  The  relationships  are  unaltered 
when  the  root  is  included  along  with  the  plant. 

P.  W.  Clutterbuck. 

Nitrate  assimilation  by  fungi.  G.  Klein,  A. 
Signer,  and  H.  Muller  (Z.  physiol.  Chem.,  1926, 
159,  201 — 234). — The  assimilation  of  nitrates  by 
Aspergillus  niger  and  other  fungi,  as  in  green  plants, 
proceeds  through  the  stages  of  nitrites  and  ammonia 
to  amino-acids.  H.  I.  Coombs. 

Differences  between  nitrogen  and  helium  as 
inert  gases  in  anaerobic  experiments  on  plants. 
E.  E.  Free  (Carnegie  Inst.  Wash.  Pub.,  1925,  368, 
38 — 77). — In  experiments  with  nitrogen  and  helium 
containing,  respectively,  0-5  and  0-02%  of  oxygen, 
nitrogen  was  less  favourable  than  helium  for  certain 
vital  activities  of  plants,  but  not  for  others.  The 
percentage  of  oxygen  required  for  root  growth  and 
germination  of  the  field  pea  and  for  movement  of 
JDiplacus  was  higher  in  nitrogen  than  in  helium.  The 
results  are  ascribed  to  differences  in  the  speed  of 
diffusion.  Chemical  Abstracts. 

Effect  of  various  lengths  of  day  on  the  develop¬ 
ment  and  composition  of  some  horticultural 
plants.  E.  C.  Auchter  and  C.  P.  Harley  (Proc. 
Amer.  Soc.  Hort.  Sei.,  1924,  21, 199 — 214). — “  Normal 
day”  (15  hrs.)  and  “short  day”  (12  hrs.)  plants 
(soya  bean,  pepper,  lettuce,  radish)  had  the  same 
composition  at  flowering.  Blossoming  is  related  to 
a  high  carbohydrate  :  nitrogen  ratio,  and  especially 
to  a  high  starch  content.  Chemical  Abstracts. 

Nutrient  solution  [for  plants].  S.  R.  Zinzadze 
(Ber.  deut.  bot.  Ges.,  1926,  44,  461 — 470). — There 
are  reported  the  changes  in  pn  which  occurred  in  a 
series  of  nutrient  solutions  during  the  growth  of  Zea 
mais.  A  solution  is  described  which  gave  the  best 
growth  and  in  which  the  buffering  at  a  suitable  range 
of  pa  was  effected  by  control  of  the  amount  of  ferric 
sulphate  added.  R.  K.  Cannan. 

Sodium  cobaltinitrite  reaction  for  potassium 
in  plant  cells.  F.  E.  Lloyd  (Flora,  1925,  118 — 
119,  369 — 385). — The  sodium  cobaltinitrite  test 
for  potassium  in  living  cells  is  inadequate  and  un¬ 
trustworthy.  There  is  no  evidence  of  a  definite 
localisation  of  potassium  in  the  cytoplasm;  it  is 


found  chiefly  in  the  vacuoles.  It  was  not  found  in  the 
chloroplasts  or  nucleus.  Chemical  Abstracts. 

Natural  porphyrins.  XX.  Porphyrins  in 
plants.  H.  Fischer  and  F.  Schwerdtel  (Z. 
physiol.  Chem.,  1926, 159, 120 — 132). — The  porphyrin 
contents  of  a  variety  of  materials,  e.g.,  cereals, 
nettles,  potatoes,  beet,  young  leaves  of  the  oak,  ash, 
maple,  etc.,  are  tabulated.  P.  W.  Clutterbuck. 

Plant  phosphatides.  III.  Water-soluble  and 
-insoluble  phosphatides  from  Pisum  arvense 
unicolor.  V.  Grafe  and  H.  Magistris  (Biochem.  Z., 
1926, 176,  266 — 290). — By  precipitation  of  the  dialys- 
ato  from  Norwegian  peas  with  increasing  amounts  of 
lead  acetate,  fractions  were  obtained  of  progressively 
higher  P/N  ratio.  The  phosphatides  appear  to 
occur  in  combination  with  pigment  and  with  carbo¬ 
hydrate  groups,  and  it  is  noted  that  they  give  in¬ 
soluble  precipitates  with  many  basic  dyes.  Salts  of 
alkali  metals  assist  their  diffusion  from  the  cells,  whilst 
those  of  the  alkaline  earths  and  of  iron  retard  this 
process. 

Analysis  of  the  unfractionated  precipitate  of  phos¬ 
phatides  suggested  the  presence  of  a  diaminomono- 
phosphatide,  but  phytin  is  also  present  in  this  mixture. 
By  extracting  the  peas  with  warm  alcohol,  a  solution 
of  the  phosphatides  free  from  their  accompanying 
pigment  and  carbohydrate  groups  is  obtained.  This 
fraction  is  termed  “lecithins,”  to  distinguish  it 
from  the  native  “phosphatides.”  Dialysis  of  the 
extracted  peas  against  water  yields  a  further  quantity 
of  phosphatides  with  a  P/N  ratio  suggesting  a 
monoaminodiphosphatide.  C.  Remington. 

Pentosan  theory  of  cold-resistance  applied  to 
conifers.  J.  Doyle  and  (Miss)  P.  Clinch  (Sci. 
Proc.  Roy.  Dublin  Soc.,  1926,  18,  219 — 235). — The 
pentosan  content  of  Conifer  leaves  varies  considerably 
with  the  seasons,  but  there  is  no  evidence  of  any 
connexion  between  this  and  the  hardiness  of  the 
trees.  The  pentosans  present  are  classed  in  three 
groups :  (a)  water-soluble  pentosans,  (b)  those 

subsequently  extracted  by  1  %  hydrochloric  acid,  and 
(c)  those  finally  extracted  by  12%  hydrochloric  acid. 
The  pa  value  of  Conifer  leaves  is  between  3  and  4. 

G.  M.  Bennett. 

Dehydration  rates  of  Conifer  leaves  in  relation 
to  pentosan  content.  J.  Doyle  and  (Miss)  P. 
Clinch  (Sci.  Proc.  Roy.  Dublin  Soc.,  1926,  18,  265 — 
275). — The  rate  of  dehydration  of  Conifer  leaves  at  60° 
does  not  decrease  with  increasing  content  of  water- 
soluble  pentosans.  Rates  of  dehydration  are,  more¬ 
over,  no  index  of  hardiness.  G.  M.  Bennett. 

Composition  of  the  ash  of  Spanish  moss. 
E.  T.  Wherry  and  R.  Buchanan  (Ecology,  1926,  7, 
303 — 306). — The  ash  was  high  in  sodium,  iron,  sul¬ 
phur,  chlorine,  and  silica ;  samples  collected  from  the 
sea-coast  contained  more  chlorine  and  less  sodium 
than  those  collected  far  inland. 

Chemical  Abstracts. 

Japanese  seaweeds.  I.  Chemical  consti¬ 
tuents  of  Laminaria.  K.  Atsuki  and  Y.  Tomoda 
(J.  Soc.  Chem.  Ind.  Japan,  1926,  29,  509 — 517).— 
The  main  constituents  of  Laminaria  saccharina  are 
mannitol  25%,  alginic  acid  20%,  ash  24%,  nitro- 
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genous  material  10%,  acid-soluble  material  15%,  and 
crude  fibre  6%.  The  oxidation  of  mannitol  by 
chlorine  was  best  carried  out  by  exposing  its  solution 
in  chlorine  water  to  direct  sunlight,  56%  of  sugar 
being  produced.  When  treated  with  hydrochloric 
acid  (d  1-06),  alginic  acid  gave  14-21%  of  furfural - 
dehyde  and  19-89%  of  carbon  dioxide.  Its  acid 
value  was  262  and  [o]“  —130°.  It  contained  neither 
a  galactan  unit  nor  methoxyl.  In  several  respects, 
alginic  acid  closely  resembles  pectic  acid,  and  it  is 
supposed  that  the  acid  is  composed  of  the  galacturonic 
or  glycuronic  acid  units.  The  greater  part  of  the 
crude  fibre  of  Laminaria  consists  of  hemicelluloses,  and 
normal  cellulose  has  not  been  found. 

K.  Kashima. 

Comparative  plant  chemistry.  XIII. 
Chemistry  of  harks.  IV.  J.  Zellner  (Monatsh., 
1926,  47,  151 — 177). — The  barks  of  the  privet,  red 
beech,  alder,  and  green  alder  have  been  examined  by 
the  methods  previously  used  (cf.  this  vol.,  983). 
Privet  ( Lingustrum  vulgare ,  L.)  contained:  soluble  in 
light  petroleum,  2-22% ;  ether  extract,  2-63% ;  total 
water-soluble  matter,  38-29% ;  water-soluble  mineral 
matter,  2-33% ;  reducing  sugars,  3-37% ;  tannins, 
6-94% ;  polysaccharides,  2-82% ;  total  nitrogen, 
2-29% ;  total  ash,  4-42%.  From  the  alcoholic 
extract  was  isolated  ceryl  palmitate  and  a  substance, 
C41H7202,  m.  p.  86 — 87°,  which  is  probably  a  palmitic 
ester  of  the  resin  alcohol,  C25H420  (or  C26H440), 
m.  p.  215°  ( acetyl  derivative,  m.  p.  217° ;  bromine 
additive  compound,  m.  p.  192°),  isolated  together  with 
ceryl  alcohol,  palmitic  and  ( 1)  behenic  and  arachidic 
acids  on  hydrolysis  of  the  mother-liquors.  The  light 
petroleum  extract  on  hydrolysis  yielded  the  same 
resin  alcohol,  ceryl  alcohol,  a  phytosterol,  m.  p. 
134 — 135°  (acetyl  derivative  117°),  and  a  substance, 
identical  with  or  similar  to  platonalic  acid,  obtained 
from  the  bark  of  the  plane  tree  (cf.  Zellner,  this  vol., 
646).  From  the  alcoholic  and  aqueous  extracts  were 
isolated  phlobaphens,  syringin,  and  invert-sugar. 
Red  beech  ( Fagus  silvatica,  L.)  contained :  light  petrol¬ 
eum  extract,  0-87%  ;  ether  extract,  3-26%  ;  alcoholic 
extract,  10-40% ;  water-soluble  matter,  14-26% ; 
water-soluble  mineral  matter,  0-61% ;  reducing 
sugars,  3-21%;  free  acids  (as  KOH),  1-48%;  poly¬ 
saccharides,  0-39% ;  total  nitrogen,  1-36% ;  total 
ash,  8-93%.  From  the  alcoholic  extract  were  isolated 
a  paraffin,  m.  p.  65°,  ceryl  alcohol,  and  arachidic  acid. 
From  the  light  petroleum  extract  were  obtained  a 
substance,  C33Hc802,  m.  p.  205°  ( acetyl  derivative, 
m.  p.  116—117°),  the  phytosterol,  m.  p.  135°, 
[a]— 37-1°,  and,  on  hydrolysis,  ceryl  alcohol,  arachidic 
and  stearic  acids,  together  with  a  small  quantity  of 
lower  fatty  acids.  From  the  ether  extract  were 
obtained,  on  hydrolysis,  a  substance,  m.  p.  248° 
{acetyl  derivative,  m.  p.  212°),  probably  identical  -with 
the  substance,  m.  p.  254°,  isolated  from  black  alder 
bark,  and  ceryl  alcohol.  Phlobaphens  and  tannins 
(which  on  hydrolysis  'with  5%  hydrochloric  acid 
yielded  phlobaphens  of  somewhat  different  com¬ 
position)  were  also  obtained.  The  alder  ( Sambucus 
nigra,  L.)  yielded  :  light  petroleum  extract,  3-38%  ; 
other  extract,  1-72%;  alcoholic  extract,  6-09%; 
water-soluble  matter,  14-98%  ;  water-soluble  mineral 


matter,  2-95%;  free  acids  (as  KOH),  1-12%;  re¬ 
ducing  sugars,  0-11%;  polysaccharides,  1-52% ; 
tannins,  2-55%;  total  nitrogen,  1-50%;  total  ash, 
5-85%.  The  light  petroleum  extract  yielded  a 
substance,  C^H^O.,,  m.  p.  216°,  a  substance,  m:  p. 
179°  ( acetyl  derivative,  m.  p.  216°) ;  the  phytosterol, 
m.  p.  134°;  an  alcohol,  m.  p.  72°,  which  may  have 
the  composition  C20H42O  or  may  be  ceryl  alcohol  with 
a  little  hydrocarbon  impurity  (cf.  loranthyl  alcohol, 
Braunhauser,  this  vol.,  983),  and  (?)  stearic  and 
myristic  acids.  The  ether  extract  yielded  a  sub¬ 
stance,  m.  p.  245°  (decomp.),  and  a  substance,  decomp. 
298°,  similar  to  platanolic  acid  (cf.  Zellner,  loc.  cit.). 
The  aqueous  extract  contained  tannins  and  invert- 
sugar.  The  green  alder  ( Alnus  viridis,  D.C.)  con- 
tamed  :  light  petroleum  extract,  5-58% ;  ether  extract, 
3-57%;  alcoholic  extract,  23-11%;  water-solublo 
matter,  31-29% ;  water-soluble  mineral  matter, 
0-66%;  free  acids  (as  KOH),  0-96%  ;  polysaccharides, 

1- 47%;  tannins,  16-55%;  reducing  sugars,  4-91%; 
total  nitrogen,  8-19% ;  total  ash,  3-25%.  The  light 
petroleum  extract  yielded  alniresinol  (the  true  m.  p. 
of  which  is  199°,  and  the  composition  C'33Hg0O2, 
[a]— 44°;  cf.  Feinberg,  Herrmann,  Roglsperger,  and 
Zellner,  A.,  1924,  i,  814),  protalnulin  (loc.  cit.),  and, 
on  hydrolysis,  a  resin  acid,  glycerol,  phosphoric  acid, 
ceryl  alcohol,  alniresinol,  and  a  substance,  C33HG0O2  or 
C33H580o,  m.  p.  194°,  [a]— 47-7°  (acetyl  derivative, 
m,  p.  i44°),  for  which  the  name  alniviridol  is  suggested. 
The  ether  extract  yielded  a  substance,  C24H4202, 
identical  with  the  substance,  m.  p.  254°,  obtained 
from  black  alder  bark  (see  above),  ceryl  alcohol,  ( ?) 
platanolic  acid,  and  a  small  quantity  of  a  substance, 
m.  p.  68 — 69°.  Dextrose,  Iscvulose,  pectin,  a  small 
quantity  of  oxalic  acid,  and  mineral  salts  were  also 
isolated.  The  products  obtained  from  the  various 
species  of  the  genus  Alnus  are  compared. 

J.  W.  Baker. 

Lapachol.  S.  J.  Record  (Tropical  Woods,  1925, 

l,  7 — 9). — Lapachol,  C,5H1403,  golden-yellow,  giving 
a  pink  colour  with  1%  sodium  hydroxide  solution, 
occurs  in  the  heartwood  of  Avicennia  and  in  several 
species  of  Bignoniacecc.  Chemical  Abstracts. 

Wax  from  roses.  H.  Proph:ete  (Compt.  rend., 
1926,  183,  609—611 ;  cf.  this  vol.,  981).— The  follow¬ 
ing  hydrocarbons  have  been  isolated  from  rose  wax  : 
triacontane,  6%;  heptacosane,  15%;  hcxacosane, 
8%  ;  tricosane,  6% ;  docosane,  6%  ;  heneicosanc,  2%  ; 
eicosane,  8% ;  hexadecane,  0-5% ;  unsaturated 
hydrocarbons  (bromide,  m.  p.  27°),  3%  (bromide,  m.  p. 
38-5 — 39°),  2%.  The  following  alcohols  were  isol¬ 
ated  :  i/'- ceryl  alcohol,  3% ;  CGH120,  8% ;  isoccryl 
alcohol,  6%;  C10H20O,  m.  p.  49-5°,  1-5%;  C10H20O, 

m.  p.  43°,  1%;  an  unsaturated  alcohol,  0-4%. 

L.  F.  Hewitt. 

Oxytocic  substances  of  ergot.  II.  Histamine. 
A.  W.  Forst  and  H.  Weese  (Arch.  exp.  Path.  Pharm., 
1926,  117,  232— 239).— From  100  g.  of  ergot,  1— 

2- 6  mg.  of  histamine  are  obtained  on  exhaustive 

extraction  by  percolation  114111  aqueous  alcohol  or 
acetone.  The  histamine  is  not  removed  from  the 
extract  when  the  alkaloids  are  precipitated.  Certain 
commercial  extracts  of  ergot  contain  up  to  0-4  mg.  of 
histamine  per  c.c.  W.  O,  Kermack. 
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Physical  and  chemical  changes  of  Grimes 
apples  during  ripening  and  storage.  H.  H. 
Plagge,  T.  J.  Maney,  and  F.  Gerhardt  (Agric. 
Exp.  Sta.  Iowa  Coll.  Agric.  Res.  Bull.,  1926,  No. 
91,  43 — 72). — Ripening  on  the  tree  or  in  storage  is 
associated  with  loss  of  moisture,  acidity,  dextrin, 
starch,  and  acid-hydrolysable  material;  there  is  an 
increase  in  density,  and  in  sugar  and  soluble  pectin. 
Chemical  changes  detected  on  the  breakdown  of 
normal  tissue  appear  insufficient  to  account  for  the 
formation  of  diseased  tissue  during  storage. 

Chemical  Abstracts. 

Variations  in  the  urease  content  of  different 
varieties  of  soya  bean.  E.  M.  Hindmarsh  (Aus¬ 
tral.  J.  Exp.  Biol.,  1926,  3,  167— -172).— None  of  a 
large  number  of  Australian-grown  varieties  of  soya 
bean  has  an  activity  for  hydrolysing  carbamide  as 
great  as  that  of  the  American  jack  bean. 

W.  Robson. 

Colorimetric  micro-method  for  determining 
carbohydrate  in  organs  and  body-fluids.  Z. 
Dische  and  H.  Popper  (Biochem.  Z.,  1926,  175, 
371 — 411).— A  detailed  investigation  of  the  brown 
or  violet  colour  reactions  given  by  carbohydrates 
and  their  derivatives  when  heated  with  hydrochloric 
or  sulphuric  acids  in  the  presence  of  indole  or  scatole. 
The  colour  obtained  with  scatole  and  hydrochloric 
acid  ( d  1-175)  is  not  proportionate  to  the  carbo¬ 
hydrate  concentration  and  cannot  be  used  as  the 
basis  of  a  quantitative  method.  Lsevulose  and  its 
derivatives  give  a  much  stronger  colour  than  other 
carbohydrates.  Using  scatole  and  20%  hydrochloric 
acid,  a  violet  colour  is  obtained  only  in  the  instances 
of  lsevulose,  sucrose,  and  hexosediphosphoric  acid. 
It  is  concluded  that  hexosediphosphoric  acid  contains 
a  lsevulose  component,  and  that  this  reaction  may  he 
used  for  the  detection  of  lsevulose  or  its  derivatives. 
Indole  and  concentrated  hydrochloric  acid  yield  a 
mahogany -brown  colour — the  lsevulose  reaction 
being  three  times  as  intense  as  the  others — propor¬ 
tional  in  intensity  to  the  amount  of  carbohydrate 
present,  but  too  variable  with  slight  alterations  in 
the  concentration  of  hydrogen  chloride  present  to  be 
reliable  as  a  quantitative  measure.  The  use  of  indole 
and  sulphuric  acid  proved  most  suitable  for  the 
quantitative  determination.  9  C.c.  of  77-5  voI.-% 
sulphuric  acid,  1  c.c.  of  the  aqueous  solution  of 
carbohydrate,  and  0-3  c.c.  of  a  1%  solution  of  indole 
in  alcohol  yield  a  pure  brown  colour  when  heated 
together.  Lsevulose  gives  a  colour  12%  more  intense 
than  dextrose  and  galactose,  polysaccharides  a  colour 
corresponding  in  intensity  with  that  of  their  individual 
monosaccharide  components,  whilst  methylglucoside 
and  hexosephosphate  give  the  same  colour  intensity 
as  the  free  sugar  molecule.  Other  substances  con¬ 
taining  carbohydrate,  e.g.,  protein  and  nucleic  acid, 
also  give  the  colour  reaction,  whilst  certain  other 
non-carbohydrate  substances  present  in  tissues  etc. 
yield  a  positive  reaction  only  in  concentrations  suffi¬ 
ciently  high  not  to  interfere  with  the  quantitative 
aspect  of  the  carbohydrate  determination.  The 
indole-sulphuric  acid  reaction  can  also  be  used  in 
alcoholic  solution,  and  since  polysaccharides  are 
insoluble  in  alcohol,  this  application  may  be  made 


the  basis  of  a  separate  determination  of  mono-  and 
di-saccharides  and  of  polysaccharides.  The  general 
method  enables  the  total  carbohydrate  of  tissues 
(after  2  hrs.’  hydrolysis  with  2-2%  hydrochloric  acid), 
and  the  total  carbohydrate  of  blood  (after  deprotein- 
isation  with  trichloroacetic  acid)  to  be  determined 
with  accuracy.  In  the  latter  instance,  0-15  c.c. 
of  blood  is  sufficient,  and  somewhat  higher  values 
for  total  carbohydrate  are  obtained  than  those 
recorded  as  “  blood-sugar  ”  by  the  methods  of  Bang 
and  Benedict.  It  is  claimed  that  0-05  mg.  of  carbo¬ 
hydrate  may  be  determined  with  accuracy  by  this 
method.  J.  Pryde. 

Sugar  in  urine  and  in  blood.  O.  Folin  and 
A.  Svedberg  (J.  Biol.  Chem.,  1926,  70,  405 — 426). — 
The  criticisms  of  Benedict  (this  vol.,  984)  of  the 
authors’  recent  method  for  the  determination  of 
sugar  in  urine  (this  vol.,  648)  are  met  by  shaking  the 
filtrate,  obtained  after  precipitation  by  Lloyd’s 
reagent,  with  permutit.  The  authors’  copper  reagent 
(loc.  cit.)  is  subject  to  deterioration  through  loss  of 
carbon  dioxide  on  keeping,  and  should  therefore  be 
used  fresh ;  subject  to  these  modifications,  the 
reliability  of  the  method  is  confirned.  The  yeast- 
fermentable  sugar  in  blood  determined  by  the  new 
method  is  lower  than  that  determined  by  the  method 
of  Folin  and  Wu  (A.,  1920,  ii,  337),  the  difference 
being  greater  the  higher  the  concentration  of  sugar; 
the  non-fermentable  sugar  is  also  less,  as  determined 
by  the  new  method,  but  its  amount  is  practically 
constant,  irrespective  of  the  total  concentration  of 
sugar.  The  difference  between  the  values  obtained 
by  the  Folin-Wu  method  and  the  new  method, 
designated  “  non-dextrose  sugar,”  is  reduced  by 
administration  of  insulin,  variably  affected  by 
adrenaline,  and  not  affected  by  ingestion  of  dextrose. 

C.  R.  Haringtoh. 

Determination  of  lactic  acid  in  small  amounts 
of  blood.  Modification  of  the  Clausen  method. 
T.  Brehme  and  B.  Brahdy  (Biochem.  Z.,  1926,  175, 
348 — 356). — A  modified  Clausen  method  is  described. 
The  determination  can  be  carried  out  on  1-5  c.c.  of 
oxalated  blood  with  an  accuracy  of  92 — 95%  even 
when  as  little  as  0-045  mg.  of  lactic  acid  is  present. 

J.  Pryde. 

Preparation  of  the  phosphomolybdic  acid 
reagent.  G.  Font^s  and  L.  Thivolle  (Bull.  Soc. 
Chim.  biol.,  1926,  8,  982 — 983). — Some  samples  of 
phosphoric  acid  contain  a  substance  which  spon¬ 
taneously  destroys  the  blue  colour  on  which  the  use 
of  the  reagent  depends.  The  ammonia  and  organic 
impurities  present  in  some  of  the  components  of  the 
reagent  are  also  a  source  of  trouble.  Directions  are 
given  for  preparing  a  reagent  which  will  give  -with 
the  reducing  substance  to  be  determined  a  blue 
colour  permanent  for  several  hours. 

R.  K.  Cannan. 

Colorimetric  method  for  determination  of 
acetone  substances  in  blood  and  urine.  J.  A. 
Behre  and  S.  R.  Benedict  (J.  Biol.  Chem.,  1926,  70, 
487 — 494). — After  preliminary  precipitation  of 
proteins  in  the  case  of  blood  or  after  shaking  with 
copper  sulphate  and  calcium  hydroxide  in  that  of 
urine,  preformed  acetone  is  removed  from  the  resulting 
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fluid  by  distillation ;  subsequent  distillations  in 
presence  of  sulphuric  acid,  or  of  sulphuric  acid  and 
potassium  dichromate,  remove  also  acetone  corre¬ 
sponding  with  the  acetoacetic  acid  or  with  the  latter 
and  the  (3-hydroxybutyric  acid,  respectively,  of  the 
original  solution.  The  acetone  in  the  various  distil¬ 
lates  is  determined  colorimetrically  by  a  modification 
of  the  method  of  Csonka  (A.,  1916,  ii,  654)  depending 
on  the  condensation  in  alkaline  solution  of  acetone 
with  salicylaldehyde.  C.  R.  Harington. 

Determination  of  acetone  substances  by  the 
Van  Slyke  method.  E.  C.  Smith  (Biochem.  J.,  1926, 
20,  1024 — 1025). — There  are  a  number  of  substances 
which  produce  precipitates  together  with  that  due 
to  acetone  in  Van  Slyke’s  method  (A.,  1917,  ii,  86) 
for  the  determination  of  acetone  substances.  When 
lactic  acid  is  present,  it  is  oxidised  to  pyruvic  acid 
in  the  course  of  the  determination,  and  this  gives  a 
precipitate  with  the  reagent,  thus  vitiating  the 
result.  The  Van  Slyke  method  cannot  be  relied  on 
to  give  an  accurate  indication  of  the  concentration 
of  acetone  substances  in  biological  material. 

S.  S.  Zilva. 

Determination  of  uric  acid  in  blood.  L. 
Flatov  (Biochem.  Z.,  1926,  176,  178 — 183). — Uric 
acid  in  whole  blood  and  in  serum  is  determined  by 
adding  a  known  excess  of  potassium  ferricyanide  to 
the  deproteinised  blood  filtrate  and  back-titrating 
the  excess  with  sodium  indigosulphate.  The  method 
is  used  for  amounts  of  uric  acid  of  about  0'02  mg., 
the  deviations  in  single  determinations  being  O’OOl 
mg.  P.  W.  Clutterbuck. 

Determinations  of  uric  acid  in  human  blood. 
G.  W.  Clark  and  A.  A.  de  Lordhier  (Amer.  J. 
Physiol.,  1926,  78,  368— 375).— Incubation  of  human 
blood  at  37°,  or  inactivation  at  56°  for  30  min. 
followed  by  a  period  at  the  ordinary  temperature, 
has  no  effect  on  the  value  obtained  in  the  indirect 
determination  of  uric  acid  (cf.  Hunter  and  Eagles, 
this  vol.,  85),  but  affects  the  results  by  Benedict’s 
direct  method.  Both  thiasino  (Benedict,  this  vol., 
421)  and  the  “  X  substance  ”  of  Hunter  and  Eagles 
are  probably  determined  as  uric  acid  by  the  latter 
method.  R.  K.  Cannan. 

Colorimetric  determination  of  cholesterol  and 
lecithin  in  blood.  G.  M.  De  Toni  (J.  Biol.  Chem., 
1926,  70,  207— 210).— The  precipitate  obtained  by 
treatment  of  blood  with  tungstic  acid  is  mixed  with 
plaster  of  Paris  and  the  mixture  dried,  powdered, 
and  extracted  for  2  hrs.  with  chloroform.  Cholesterol 
and  lecithin  are  determined  in  aliquot  portions  of  the 
extract  by  standard  methods.  C.  R.  Harington. 

Gravimetric  micro-determination  of  chol¬ 
esterol.  R.  Girardin  and  E.  Spaoh  (Bull.  Soc. 
Chim.  biol.,  1926,  8,  813 — 815).— The  determination 
of  cholesterol  by  the  digitonin  method  has  been 
modified  for  use  with  amounts  of  cholesterol  of  the 
order  of  0-002  g.  H.  J.  Channon. 

Cholesteryl  allophanate.  R.  Fabre  (Compt. 
rend.,  1926,  183,  679 — 681). — Gaseous  cyanic  acid 
is  passed  into  a  solution  of  cholesterol  in  ether,  when 
cholesteryl  allophanate,  m.  p.  277 — 278°,  [a]„  — 33-9° 
(in  benzyl  alcohol),  yielding  cholesterol  readily  on 
hydrolysis,  separates  out.  The  method  is  suggested 


for  isolating  and  characterising  cholesterol  in  biological 
material.  Samples  of  lecithin  examined  contained 
10 — 18%  of  cholesterol.  L.  F.  Hewitt. 

Accuracy  of  Bang's  method  for  the  determin¬ 
ation  of  blood-lipins.  A.  Fleisch  (Biochem.  Z., 
1926, 177,  453 — 460). — The  mean  error  of  experiment 
(=dispersion)  is  calculated  for  a  number  of  blood- 
lipin  determinations  by  Bang’s  method.  The  dis¬ 
persion  for  89  X  10"®  g.  of  olein  is  3x  10"®  g.  or  3-44%. 
Using  as  substrate  rabbit’s  blood  which  contains 
76-8x10"®  g.  of  fat  and  cholesterol,  the  dispersion 
is  4x  10"®  g.  or  5-2%.  The  dispersion  (<r)  varies  with 
the  amount  of  lipin  ( L )  according  to  the  equation 
(7=0-02621+2x10'®.  P.  W.  Clutterbuck. 

Determination  of  neutral  fat  in  blood  by 
Bang's  method.  A.  Low  (Biochem.  Z.,  1926, 177, 
144 — 145). — It  is  recommended  that  the  light 
petroleum  used  as  extractive  solvent  should  be 
purified  by  distillation  from  alkali  (1  c.c.  of  JV-sodium 
hydroxide  in  500  c.c.).  J.  Pryde. 

Determination  of  fat  in  animal  tissues  and  in 
entire  organs.  N.  D.  Zelinsky  and  S.  R.  Zinzadze 
(Biochem.  Z.,  1926,  175,  335— 347).— A  method  is 
described  for  the  determination  of  fats  in  tissues  and 
organs,  these  being  previously  autoclaved  for  2  hrs. 
at  180°  in  the  presence  of  diluto  acid  in  order  to 
hydrolyse  the  proteins.  A  correction  is  applied  for 
the  amount  of  fat  hydrolysed  during  this  process. 
The  method  and  apparatus  used  for  extracting  the 
fat  and  fatty  acid  from  the  hydrolysate  are  described 
and  illustrated.  J.  Pryde. 

Determination  of  the  fatty  acid  content  of 
organs.  A.  Fischer  (Biochem.  Z.,  1926,  175, 
449 — 454). — 10 — 15  G.  of  wet  or  2 — 5  g.  of  dried 
organ  are  hydrolysed  for  9  hrs.  with  50  c.c.  of  concen¬ 
trated  hydrochloric  acid.  The  mixture  is  made 
slightly  alkaline  with  60%  sodium  hydroxide  and 
precipitated  with  30  c.c.  of  lime  water.  Aftor 
filtration,  the  residue  is  acidified  with  hydrochloric 
acid  and  warmed  for  15  min.  on  the  water-bath.  It 
is  then  shaken  with  ether  after  cooling.  The  aqueous 
layer  is  extracted  once  more  and  the  combined 
ethereal  extracts  are  evaporated,  dried  for  1  hr.  at 
50°,  and  weighed.  The  factor  1-046  gives  tho  weight 
of  neutral  fat  in  the  organ.  J ;  Pryde. 

Nitrates  in  animal  and  vegetable  tissues. 
E.  Kohn-Abrest  and  S.  Kawakibi  (Compt.  rend., 
1926,  183,  522 — 524). — An  alkaline  extract  of  the 
tissue  is  made,  treated  with  basic  lead  acetate  and 
boiled,  and  the  filtrate,  after  removal  of  the  lead  and 
concentration,  is  treated  with  sulphuric  acid  and 
mercury  and  the  volume  of  nitrous  oxide  liberated  is 
measured.  Vegetable  foodstuffs  do  not  contain 
appreciable  quantities  of  nitrates.  Cow’s  milk  con¬ 
tains  0-008%  and  human  milk  0-0017%  of  nitrates, 
drinking-water  (Paris)  0-001%,  and  urine  0-0036%. 

L.  F.  Hewitt. 

Colorimetric  method  of  determining  pentoses. 
R.  A.  McCance  (Biochem.  J.,  1926,  20,  1111—1113). 
— The  solutions  are  heated  with  hydrochloric  acid  in 
a  water-bath  for  2  hrs.,  after  which  time  they  are 
shaken  out  with  benzene.  To  an  aliquot  portion  of 
the  benzene  extract,  benzidine  is  added ;  a  deep 
crimson- violet  colour  is  produced  if  a  pentose  is 
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present.  For  quantitative  work,  the  colour  is  com¬ 
pared  with  a  set  of  standards  containing  known 
quantities  of  the  pentose  determined.  A  005% 
solution  of  arabinose  in  urine  was  determined  with 
an  error  of  6%.  '  S.  S.  Zilva. 

Determination  of  p-hydroxybutyric  acid  in 
liver  and  muscles.*  J.  Snapper  and  A.  Grunbaum 
(Biochem.  Z.,  1926,  175,  357 — 365). — A  method  is 
described  for  the  determination  of  p-hydroxybutyric 
acid  in  liver  and  muscle.  Protein  is  removed  by 
tungstate  and  sulphuric  acid,  carbohydrate  by  copper 
sulphate  and  calcium  hydroxide.  The  (3-liydroxy- 
butyric  acid  is  oxidised  by  dichromate,  and  the  result¬ 
ing  acetone,  after  purification  by  distillation  wifh 
sodium  hydroxide,  hydrogen  peroxide,  and  Fehling’s 
solution,  is  collected  and  weighed  as  the  mercury 
derivative,  as  in  the  Van  Slyke  method.  The  iodine 
titration  is  thus  avoided,  and  no  p-hydroxybutyric 
acid  is  lost  by  adsorption  on  the  protein  or  carbo¬ 
hydrate  precipitants.  J.  Pryde. 

Determination  of  iodine  in  foodstuffs  and 
body-fluids.  I.  Leitch  and  J.  M.  Henderson 
(Biochem.  J.,  1926,  20,  1003 — 1007). — Fellenberg’s 
method  is  modified  by  eliminating  the  colorimetric 
part  and  concentrating  on  the  titrimctric  determin¬ 
ation.  The  error  of  the  method  is  about  d;10% 
when  dealing  with  quantities  of  iodine  between  0-5 
and  2  y.  (y=0-000001  g.)  S.  S.  Zilva. 

Ashing  of  physiological  material.  J.  Weber 
and  W.  Krane  (Z.  physiol.  Chem.,  1926,  157,  171 — 
176).— The  substance  to  be  ashed,  contained  in  a 
porcelain  boat,  is  dried  over-night  at  250°.  It  is 
then  placed  in  a  combustion  tube  of  hard  glass  18 — 
20  mm.  wide  and  25  cm.  long  and  carefully  heated 
in  a  slow  stream  of  oxygen  until  combustion  is  com¬ 
plete.  By  this  means,  sodium  and  potassium  chloride 
are  quantitatively  retained  in  the  ash,  whereas 
ammonium  chloride  is  completely  volatilised. 

H.  D.  Kay.  - 

Sakaguchi’s  colour  reaction.  K.  Poller  (Ber., 
1926,  59,  [£],  1927—1929;  cf.  Sakaguchi,  J.  Bio¬ 
chem.  [Japan],  1925,  5,  13,  133). — This  reaction  is 
carried  out  by  adding  to  a  solution  of  protein  in 
concentrated  sodium  hydroxide  a  few  drops  of  a  0-1% 
solution  of  a-naphthol  (in  70%  alcohol)  and  then 
a  few  drops  of  a  5%  sodium  hypochlorite  solution. 
After  a  short  time,  the  solution  develops  a  wine-red 
colour.  The  reaction  was  described  as  a  new  general 
colour  test  for  proteins.  It  is  now  found  that  it  . 
depends  on  the  presence  of  arginine  and  that  the 
guanidine  nucleus  is  necessary  for  positive  results. 
Substitution  of  one  of  the  hydrogen  atoms  of  the 
amino-group  does  not  inhibit  the  reaction,  which  is 
not  observed  with  compounds  in  which  both  of  the 
amino-hydrogen  atoms  are  replaced  or  in,  which  a 
negative  substituent  is  present.  Substitution  in  the 
imino-group  of  guanidine  does  not  inhibit  the  reaction. 

H.  Wren. 

Analytical  investigations.  V.  L.  Pinoussen 
Nephelometric  determination  of  phosphate.  F. 
JirLiHSBERGER  (Biochem.  Z.,  1926, 177,  140 — 143).— 


An  aliquot  portion  of  the  exactly  neutralised  solution 
obtained  after  ashing  is  placed  in  a  50  c.c.  flask; 
5  c.c.  of  1  :  3  nitric  acid  are  added,  the  mixture  is 
diluted  with  water  to  about  45  e.c.,  2  c.c.  of  the  molyb¬ 
denum-strychnine  reagent  (Kleinmann)  are  added, 
the  whole  is  diluted  to  the  mark,  shaken,  and  kept 
for  30  min.  5  C.c.  of  a  standard  solution  are  similarly 
treated.  To  both  flasks  2  c.c.  of  gum-arabic  solution 
are  added  and  the  nephelometric  comparison  is  made 
within  21  hrs.  J.  Pryde. 

Determination  of  allantoin  in  rabbit  urine. 
A.  A.  Christman  (J.  Biol.  Chem.,  1926,  70,  173 — 
191). — Hydrolysis  of  allantoin  by  boiling  for  1  hr. 
with  20%  sodium  hydroxide  yields  1  mol.  of  oxalic 
acid  per  2'mols.  of  allantoin.  The  urine  is  diluted 
to  0-5%  urea  concentration,  acidified,  and  treated 
with  phosphotungstie  acid;  the  filtrate  is  treated 
with  basic  lead  acetate  and  to  the  filtrate  from  the 
lead  salts  is  added  a  mixture  of  mercuric  and  sodium 
acetates;  aliquot  portions  of  the  solution  obtained 
after  decomposition  of  the  mercury  precipitate  with 
hydrogen  sulphide  are  hydrolysed  as  described  above 
and  the  oxalic  acid  formed  is  determined  by  a  standard 
method.  Known  amounts  of  allantoin  added  to 
urine  were  determined  within  {he  limits  —10  to 
+4%.  C.  R.  Harington. 

Determination  of  xanthine  bases  in  urine. 
P.  Fletjry  and  P.  Genevois  (Bull.  Soc.  Chirn.  biol., 
1926,  8,  783 — 803). — The  precipitation  of  the  xanthine 
bases  by  the  zinc  ferrocyanide  method  is  not  com¬ 
plete,  and,  further,  the  precipitate  contains  some  of 
the  uric  acid.  Separation  of  the  bases  and  uric  acid 
by  precipitation  of  the  latter  as  ammonium  urate 
is  quantitative,  but  the  bases  cannot  be  precipitated 
quantitatively  as  the  silver  salts  in  the  filtrate. 
The  method  described  is  to  precipitate  both  uric  acid 
and  the  xanthine  bases  as  the  silver  compounds,  and 
to  remove  the  uric  acid  and  silver  from  the  mixture 
by  treatment  with  hydrochloric  acid.  After  filtration, 
the  silver  compounds  are  regenerated  in  the  filtrate ; 
determinations  of  nitrogen  and  silver  are  then  made. 

H.  J.  Channon. 

Gravimetric  determination  of  bacteria  and 
.  yeast.  H.  I.  Coombs  and  M.  Stephenson  (Biochem. 
J.,  1926,  20,  998 — 1002). — At  suitable  intervals,  the 
broth  containing  the  grown  organism  is  withdrawn, 
filtered  through  a  Pregl  filter,  washed,  dried,  and 
weighed  on  a  micro-balance.  From  the  gross  weight 
is  subtracted  the  weight  due  to  the  broth  alone.  The 
-latter  is  constant  if  the  broth  is  previously  treated 
with  charcoal  at  7-6  and  steamed.  In  the  case  of 
Bacillus  coli,  1  c.c.  of  OJJV-sodium  hydroxide  was 
found  effective  in  coagulating  the  growth  of  bacteria 
before  filtration.  With  B.  coli,  the  growth  curve 
flattens  at  the  10th  hr.  S.  S.  Zilva. 

Determination  of  lsevulose,  sucrose,  and  inulin. 
W.  R.  Campbell  and  M.  I.  Hanna  (J.  Biol.  Chem., 
1926,  69,  703 — 711). — Campbell’s  recently  described 
method  (this  vol.,  443)  for  the  determination  of 
dihydroxyacetone  is  also  applicable,  with  certain 
modifications,  to  the  determination  of  kevuloso, 
sucrose,  and  inulin.  C.  R.  Harington. 


